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1. INTRODUCTION

1.01 This sectionprovides the schematic dia-

grams and circuit board drawings for the
1A and 2A Tape Senders and 1B and 2B Tape Re-
ceivers 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 rearrange
text and to include the latest diagram
drawing issues.

2. GENERAL

2.01 The schematic diagrams make use of

circuit logic symbols to represent a
group of electrical components arranged on a
printed circuitboard so as toperform a specific
function or functions. Each logic symbolisdes-
ignated by two numbers: a "Z'" number, and an

"EC" number. The "Z" number denotes the
physical location of the circuit board in the
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 part number of the circuitboard,
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 of the "EC'" number; for example,
part number TP172322 is circuit board EC322.
The circuit borad 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

matter of each diagram and drawing
included in the section. In addition, it also
lists the numbers of the WD and EC drawings.
Finally, to determine which have been changed
from the previous section issue, a cross-
reference between section issue and diagram or
drawing issue is provided.
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SECTION 592-800-400

3. DIAGRAM INDEX

SECTION ISSUE

*Original Issue

Attached:

Teletype Corporation
Wiring Diagrams (WD)
Circuit Board Drawings (EC)

Page 2
2 Pages and Attachments

DRAWING
SUBJECT
NUMBER 1 9 3 4
Sending Signal Converter 3831WD D D D i
Receiving Signal Converter 3833WD D D D F’
Line Break and Automatic Answer (Sending) 3843WD - - B }
Automatic Answer (Receiving) 3845WD - - O*
Sending Distributor 4439WD C C C
Receiving Distributor 4441WD D F F
Y-Connector 4799WD - - C
Sending Signal Converter W/Rubout Delete 5917TWD - - A
Relay Driver (2) 146520 3 3 3
Relay Driver and Receiving Input Amplifier 146521 2 2 2
(NPN) Emitter Follower and Inhibit Gate 172321 2 2 2
{Integrator Pulse Shaper 172322 2 2 2
ymmetrical Emitter Follower 172323 2 2 2
Inverter and Pulse Amplifier 172324 4 4 4
Output Amplifier and Voltage Bias 172325 2 2 2
Pulse Amplifier and Emitter Follower (PNP) 172326 4 4 4
. |(NPN) Emitter Follower (2) 172333 5 5 5
“IPulse Amplifier (2) 172347 8 8 8
Variable Pulse Delay (0. 41 to 1.3 Milliseconds) 172351 6 6 7
Diode Fan-Out Gate 172352 3 3 3
Receiver Input Amplifier 172355 2 2 2
Flip-Flop 172359 5 5 5
Integrator 172361 o* | O* | O*
Filter (2) 172363 Oo* | O* | O*
Variable One-Shot (0.65 to 2.2 Milliseconds) 172365 3 3 3
Diode Gates (3) 172374 7 8 8
Inhibit Gate (2) 172375 5 5 5
Diode Gates (4) 172385 6 6 6
Start-Stop Oscillator (1050 Baud) 172394 4 4 5
Fixed One-Shot (200 Microseconds) 172395 3 3 4
Magnet Pulser 172396 6 6 6
(PNP) Inverter (2) 172401 4 4 4
Squaring Amplifier 172420 3 4 4
Pick-Up Amplifier 172431 9 11 12
Fixed One-Shot (100 Microseconds) 172469 8 8 8
'Variable One-Shot (0.9 to 1.5 Milliseconds) 172473 9 9 11
Single Delay (50 Microseconds) 172490 6 16 6
Time Delay Relay Driver 177543 - - 3
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‘ 44 4|\ wD
VARIATIONS IN APPARATUS CODES CHAR
COMPONENTS OMITTED OR INCLUDED —OMIT X INCLUDE REVISIONS
P WSS | Y ) ISSUE] DATE |AUTH. NOJ
A CODE - TRD ﬂso/ iéa/ 701 80/ II.S’oz ©02 [702 |802 (703 |893 |894 I —to-irertrizor
B I0-24-6! | 71476
; —9 BE J301 zcaDazA BAUD 600 1050 |-3—+9=4*-8 72430
VIJ CM STOP START Z 306 ' EC363 LEVEL 5 6 7 6 7 g g:\i:zzz -{734?39
z 3;; 0 o EC395 | 0] * T tcscs — — F_ 10-8-62 7473/
o2 T =
SiG EC480 L”'_ ;@ I C EC359 -— X
/ ¢| peLay BC NOTE I l“ D | STRAPS — — X
ouUS Z 3098 }\)_@ _ _ — — — —
504 - ‘ o EC333 I GND. E STRAPS X X
L® START “AND’ START PULSE L__L_G @ N® | cD F | STRAPS X — _ — x — — _ —
N | “oR" GATE AMPLIFIER » | 6 | sTaRT-sTOP EC391 EC392 EC393
START OR = —— NoTE ~&5 Z 3228 ) ;
/ ; T GATE | 2 o OSCILLATOR I (Le6ms) (1L.33ms) I (. 1lms 3
START ¢ oT - 100 US {110 us 00y
H i I | H | ADJUST 70 | 1600us # 100 US i330us # H , )s
° —:vm —ev +L°56V - !A5 Pl FiLter ‘.R__©_..-sv I ADJUST TO , 82 5us 650us N SC0us H 475us .
’ o J [EQUIP WITH EC 365 EC365 n EC365 EC365
. | ‘N CODE - TRD
SIGNAL BG 4 l l | l l | I -6V : GND. BAUVD /OS5 G
LEVEL 3
N BM  REGISTER BK BJ 7 o | =t
A c3592 —
T - r ? T jA CF I ZC:'g3A B E.’ci 59 —
' 2t Ecs: x
c c359
! AT AL O B K o
EC359 - FILTER tev | D | STRAPS -
e 51 5 1 o E |S7TRAPS X S
— TV e § £ |srears | - | A ~
-2y | GND. START-STOP [EC394 | {[REFER TO VARIATIONS IN APPARATUS
| G |\osciLAaTor|oosns) CODES CHART.
I o ADTUST 70 .*z..lsurgs 2 | DENOTES POSITION IN MODULE SCHEMATIC DIAGRAM
CONTROL = 3 B6 —cwo. | T |ADFUST 70 47545 3 | Z NUMBER DENOTES CIRCUIT ELEMENT FOR
RESISTER. 1 =7 ? AND EC NUMBER REFERS TO CIRCUIT HIGH SPEED
©) &) - AP B : J |EQUIP WITH EC475 BOARD. RECEIVING
B -~y
= I P 4 | FOR ACTUAL WIRING DIAGRAM REFER TO DISTRIBUTOR
- I cC 4440wWD TRD S0/ 70502
e | Z 3238 | S| @ NUMBER IV CIRCLE DENOTES TEST o/ Z:o co3
. 0 I ~— T 0 -l - EC363 POINT ON CIRCUIT CARD. 701 70 703
—eV — 2 -6V L = | ® 80) 70 o4
r Lo Tl w A e b R 6 | WITH REGARD TO OUTPUT WAVEFORMS OF
e w e 37 "2 ol “1”  m = @ ol @ < = Yol = FILTER | -2V EC365, EC473, EC469, EC490, EC374, AND
5 o » < N d 4 N I g,l_q olg] bﬂ__ y ___ 30 | g(ésss Rrsgsﬂmss gno quXrLL TaMTE% SHOULD DATE. /3 - APR/i~67
—_— L e e = e e — —— e — — —— — ] p e e ——— e 1T — ) \ A ANANAN A 6 JUSECS OR LESS WITH VOLTAGE LEVELS PD. FILE NO. |-122.134AA
7\ N FANAY AN N A A AN N | N FROM —6V%.4V TO O VOLTS OR SLIGHTLY . DRAWN.S 7| GHKD
I A POSITIVE. ALL OTHER OUTPUTS SHOULD HAVE ;
v A : RISE TIMES OF 6 USECS. OR LESS WITH THE ENGD.£ 3 P|APP &
AUX. CONNECTIONS A EXCEPTION OF START-STOP OSCILLATOR. TELET E
TO RECEIVING SIGNAL CONVERTER CORPORATION
44944 WD |
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4799 WD

ISSUE| DATE AUTH.NO.
A [2-16-62] 72539
B_|2-19-62| 72488
C |5-3l-62 [ 73817

| RECEIVER CcABLE
| ASSEMBLY

- ®

N ¥
Q8

ST <=
2
i

l: ! : TRANSMITTER CABLE ASSEMBLY
[T o2
I Y CABLE g
M 4
DATA SET ! @ ASSEMBLY
|
7
CHASSIS GROUND 1 l||9|
SEND _DATA 2 20l
RECEIVE DATA 3 I 21
@' ¢ 254___,,v.,,
REQUEST TO SEND 4 !__ —
SPARE n | EXTENSION CABLE ASSEMBLY
SPARE 3 i
INTERLOCK 6 :
|
SIGNAL __ GROUND 7 )\ I
CARRIER ON/OFF | |8 @_ @
+I7.5V 9 ! '
REMOTE RELEASE ]| |!9 @ v I P oy 3
REMOTE CONTROL Tell T T e
COMMON 20 I 7 7
READY 21 PO 3 ? B 8
r,/ r | 19 19
4 20 20
SPARE 23 Y
SPARE 25 — 2! 21
I// © 73 23
% 7 B

— —— — —

SCHEMATIC DIAGRAM
FOR
TRANSMIT-RECEIVE
TERMINAL
MODIFICATION KIT

APPROVYALS
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=-nyhden

PROD. NO. 4799 (4 p

DATE:
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5917WD
TO TRANSMITTING DISTRIBUTOR A CK REVISIONS
— s201 | Ecdlos issuf DATE |AUTH. No.
\V; \V \ \V \Y % y AA < |As 2 - 2@ — ey A 377231 72320
c— — — e — v sl ¢—— — ve— — ——— S — —— — — — — Gt Gl — — — — —— —— e SC— — E——— Gy TN S T Sv— —— v e R — — C— — — —— — G —— S ou— S— Sl —— v— —
' § 0 ~ \9 9 < o} ~N l
3 m 2 g’ 1y Q q Q Q | v Q l m
39 s /VOTE /
I D) 7 - NOTE } GND.
B s =3 ﬁ/@
Hegg 3 BM BM BM BM BS BS BS BS e CK
5B 21 ® |z 2080 @]z 208c @|z 2088 @]z 208a z 207D @ |z 207¢c @ |z 2078 @ |z 207a | z 2138
05 £ Z kjEC385 L]eEc3es 8 JeEc3es A JEc3es k[ Ec3ses LJec3es B Jec3es AJec3es EC363
(&) - IBa 8 FILTER ¢ o5V
F E OR OR OR OR OR OR OR OR I
e R P N 2 F 3 D c R P N M F 3 0 C | -
- | GND.
I
| CL Z 2148
| EC363
- 87 PlriLter BB - —-12V
I 0)
| 5
: GND.
— I CL Z 214A
._l_ ° BQ |‘33 EC363 NOTES
- B c
" @ @] z 2094 | FILTER [o————=16V I [ TTsC 501 (5a&6 LEVEL CODE)- CIRCUIT
K EC375 ELEMENTS Z 206A & Z 206B ARE OMITTED —
l v TTSC 801 (7& 8 LEVEL CODE) Z 206AAND e
] INH | Z 206BARE INCLUDED. R :
A B | one. 2 | DENOTES POSITION IN MODULE p2d o
. & ® €) | B4+ 3|Z NUMBER DENOTES CIRCUIT ELEMENT - Sy
z 2020|@ z 2ozc|@ z 2028 |@, z 200 |®, Z 20I1¢ z 20”3[@ - =28V AND EC NUMBER REFERS TO CIRCUIT ‘
EC36! |P CR EC 386l ,N CR EC361 M CR EC36! JP CQ EC361 NCQ EC36! MCQ ] —~ |36 I - GND. 4 2g:R:éTUAL WIRING DIAGRA EFER
| I L Lol o R GRAM R To SCHEMATIC DIAGRAM
INT INT INT INT INT INT INT INT INT -1 FOR
| 7777 S| NUMBER IN CIRCLE DEMNOTES HIGH SPEED
o/ cl r CARD. TRANSMITTING
Ic I T I I+ Iz g I T 22 + —c28Y T T SR e Shagey Lyl
= RETURN WITH REGARD TO OUTPUT WAVEFORMS ALL W/RUBOUT DELETE
l RISE TIMES SHOULD BE 6 4 SECS OR TTSC 501
o | 6 LESS -WITH VOLTAGE LEVELS OF -6V AND
oy \ / $4v TO OV WITH THE EXCEPTION OF TTSC 80
R A ' INTEGRATOR EC 361, SIGNAL OUT EC325,
R < a” fa ™ th o ol A ICKUP AMPLIFER PROD. NO. 591 7 WD
NIVERSAL ! é o 4 3 2 : ° Jzol — i DATE. /O- 2 -2
E UNIV ¢ m N - A FOR TYPE 2, 5 LEVEL OPERATION :
0 Q (SN 90 ‘q ]
X X x x x X x X x J20! THE LEAD ON BJ-C MUST B& D FILE NO. 1-11.1344
—t+————----t - —-—-——_— -+ - - - y—-—__——-—--—--- - - - gt - —_-_-_—_—_-_——-.-— - - ] —_—_— T ———— —— — —— —— — — — — = V.| @EermovED. 7YPE L, S LEVEL O - ORAWN S W' |cHKD, /RS
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TO READER MARK CONTACTS CORPORATION
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TO TRANSMITTING DISTRIBUTOR : CK__ .
Q\} —_————— Ja2ol EC3€3
| \ v AA s P R -
A VARY; Y Y Y Y Y Yo Y )  ___ "¥ _______ (2o = bl P o
o e CEE— R T — I S G S . CE— G TN I S C— — — — e S—— — — — — s w—— Ce—— S — — —— CE— — e e— —— —— — SR S E— S W  CE— — S—— —— — essemy  S—— e q ~
— " o0 Q N 9 9 o
o 8 8 BH B z2i7A Y 8 Q Q Q Q Q Q Q —L—- 6V Q | ‘N
3 S S i z2i6 A y Ecaol 22 = /V:TE - NOTE } GND
- 0o < .
o S0 EC505 o a 3
2 cH - wBJ BHEH 3 BM BM BM BS BS BS BS=>(® | CK
TARTO | 2 BJ Ya n BM ® ) @ |z 207a NOTE z 2138
sgqr__&ls Rl—l In — / @ | o8 8 Z& ® |z 2080 ® fcles. @2 Ecaes GA> fcans «|ecies L zcses B Ecass A Ecsss}\-@ l Ecses
Cov  EC360  EC505 33 k | Ec385 L |88 Bl . Lren kE sy
. ; S E OR OR OR OR OR OR OR OR l
STOP START , er 24 p > N T F E D 3 R ? N M F 3 o 3
--fRFAF= 'L~ ® T | "
) -6V | GND.
: CL Z 2148
EC363
J20!
I Si6 - :37 P FILTER -R——————lzv
- ' ‘N
0 | m | GND.
@ |
w | P eV | Z 214A
_ y C - EC363
} g I Z 2098 ZBZQO4A ~t23 21 FiTer +6v
E J ® |
S l EC A3l . k| Ec3rs ' 0]
P : n——sv INH | X
< I - = GND.
ol 7 ] '
a { l—r—+s v @ @ — !84 - —-28V
-6V Z 202C z 20IE Z 20D z 201¢C z 20IB|
v20 | CM CP@ écgglzo @CR EC36l EC36l RQ:Q Ec36l }JP CQ Ec36l N cQ Ec36l_|M cQ i < :Bé + - GND.
Z 2i2B Z 209A -
c325 EC43I -3V 185 T
. \/\——sv g:gNAL INT INT INT INT INT INT INT INT INT - i —
} ~9V LEVER A8
I T C T I T F F T <t : —Ee
ey -2V " i
M K =z o I
BIAS FOR —"]+6V |-12V | N/ |
-10V
T 2 8 ~28v o - . : , .. : A
5 < 7 6" 'y 4 3 2 ] o 1201
w = 715143 |2]/ |0 |SAMPLE UNIVERSAL <+ m N =~ A
@ o 0 Q ~ ) )
- " b ) o] o o $ m| « x x X x J20!
Je, 8 8’; W 0 s|T @ Y] K"‘kkllf_l‘illi_'k__‘g______}_______i. —————— - ¥ " -——————-—-—————'———'\——'—‘—'—‘—'\_—_““—"_—_—_""_"“—_"""" ———————
ity s et wseats | e — G —— a— — —— ] — — —— — — —— — s o f— | — /
) A / AAAAAAANAA, A A N\ N N N N /
V

TO READER MARK CONTACTS

AUX. CONNECTIONS




ET Gy a7
T{2%5:.6-54)

IMSULATED STA2R,S

(COLLECTOR)
(BASE)
E

EC520

RELAY DR/VER(R)

2 N

4 3
14520

5

EC520

Fr + + 44+ 4+ 4+ ++ 4+ +

Z'UZI"RLIﬂl‘IUOU))

\

BOTTOM VIEW

OF TRANSISTOR

NOTE:

\—-/7,2067

REFER TO 5016 WD FOR MARKING

(EMITTER) INFORMATION
F.

DERSEIGN TPFALREJLSS Tg;QL NAME AND DESCRIPTION LOCATING FUNCTION
Rl 129851 2 1asistor, Fixed 3300 .54 _Base _ i
R2 1183180 2 N F ¢ | Bias
53 137442 2 .esistor Fixed 1500 .5W Collector ]
RU4 Same as R e
RS Same as R3 S 4
RE Same as R2
“l 177105 2 Transistor P=22 Anplifier
22 (77224 2 Tr 1 Power
3 < \¢L1 —
el Same as (2 .
£ 172067 1 Cirenit Card Etched

3 Strap 24 AWG

3 Strap 24 AWG Ipsulated

44495 4 FAD, TRANS(S7OR

This card consists of two power amplifiers
which can be used as helay Drivers.
operate with inputs of +8 and Ond.
input (), «1 is biased "CFF" and -6 volts appears on
the base of wZ, which turns “CN" and energizes the
relay. wWith Gnd. applied at input (F), <1 is biased
"ON" driving w2 to cutoff by applying +1.5 volt to the
base of 2. With «2 "OFF" the relay is not operated.

Relays which reguire operating voltages and
currents greater than -30 volts and 100 ma. should not
be used with these circuits.

-6V

NOTE .

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

CIRCUIT BOARD EC520 } 146520
SYMBOLS .
ISSUE| DATE |AUTH NO
The circuits will W-29-6172/786
With +8 volts at | rELAY /22| g o8 |
T DRIVER[T
M| rELAY
DRIVER

APPROVALS

D AND EorM
] /0
A +1.5¢ E-N[I!R »
L rroD. N0 /46520
.E. —~7EA DATE JO-OoCc7 - &/
o, Yenp[poriewno /-1 /j;{/f

-]

— -y

DRAWN SO
ENGD CJ.e

TE

COR PORATION

146520

T :14%F
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L 48 LIE R
¥L2%5i6-%24)

INSULRATED S7TER,S

)
+

2

3
46521

4

S

]
EC521

\

i

++++++ o+

U T

Ke»z-vz-;rr ReITM Mmoo ® >/

(COLLECTOR)

ECS 2/

\—- 172067

8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE.
€ REFER TO 50i6wWD FOR MARKING
(EMITTER) INFORMATION
D::,’;Nl ':A';f:n';f Tg;:“ NAME aND CESGRIPTION LOCATING FUNCTIONM?—_:
CR1 177108 1 Diode, D=2 .}y . Camp ]
R1 129851 2 Resistor, Fixed 3300 .54 | Input Base ]
¥ 118180 1 . ooy Blas ]
%3 137442 1 Resistor, Fixed 1500 5w __ } lLead _ . __.____.. . 4
R 118186 2 Resistor, Mixed 5600 .5W Bias
R6 RS load
Q 177105 2 Transistor P-22 Amplifier o
Q2 [Z722L 1 Transistor 2N398 4 Power o
|23 Same as Q1
[__EC 122067 [Circuit Card, Etched
2 Strap 24 AWG Insulated
144495 | 3 PAD _TRANSISTDR

RELAY DRIVER ¢

CIRCUlT BOARD ECS5°.2/

14652I

REC. INPUT AMPLIFIER

This card consists of one Relay Driver
Circuit and one Receiving Input Amplifier. The Relay
Driver consists of 41 and «2 with 2 not to be loaded
greater than 30 volts or 100 ma. The circuit will
operate with inputs of +8 and Gnd. With +8 volts
applied at input (F) «1 is biased "OFF" and -6 volts
appears on the base of 42 turning it "ON", thereby,
energizing the relay. With Gnd applied at input (F),
«l is biased "ON" driving (2 to cutoff by applying
+1.5 volts to the base of w2. With Q2 off, the relay
is not operated.

SYMBOLS

,“

e e Ry

RELAY | r
DRIVER——

T4

ISSUE

AUTH;NO

The Receiving Input Amplifier is used to convert a + 8 volts

signal into a zero, -6 volt output.
making output (L) a -6 volt.

placing output (L) at approximately zy.?5 volts or ground.

R4

N 3300 °
N S

v

Y

M

NOTE .
CARD CONNECTIONS ARE REPRESENTED BY LETTERS
TESTY POINTS ARE REPRESENTED BY NUMBERS

-y
sreap
APPROVALS
~—év- HEY . EorM
__B_’ ~&V /’D’
_C’_. GND‘ €
M oo freore JEE 27
P DI\YE Jo-oCcTT-
—- +.5Y i———-{
R d PD.FILE NO I-// /34-&0
— —/2YV [orawN S cC
S —¢r leveo T8
TELE T PE

With +8 at input (N), Q3 is biased "OFF
With -8 volts at input (N) Q3 is biased "ON*

CORPORAT

l ON

1465

21

Fra

114%y
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L S ALY Be
¥C2%5:4-%0,

INSULARTED STRRAF,S
- A
- + ++ + 8
~N % 9“. c
0 y ¥ D
o N N €
< 4 Y F
- ++ + + H
< inmevoro0aC=NnTo o J
: + + ++++ ++ ++ K
n - & - L
N B IQ M
a g X :
o ! ‘) R p
+ + 4+ -+ R
; b
¢ \
(COLLECTOR) 172067
B BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE:
€ REFER TO SOI6WD FOR MARKING
(EMITTER) INFORMATION
ogse,’;“ I TPEA%ETTmf :g;QL NAME AND CESGRIPTION LOCATING FUNCTION
CR1 177108 1 ode, D=2 L Qlamp .
Rl 129851 2 Resistor, Fixed 3300 .5W ! TInput Base |
R2 118180 1 Rasistor, Fixed 10K _.5" ) Bias . . . ..
R3 137442 1 Resistor, Fixed 1500 .5W . .} Load _ _.__.__ |
B4 Same as R1
RS 118186 2 Resistor, Mxad 5600 . 5W Bias
Ré Same_as RS Load
L Ql 177105 2 _ITransistor P-22 Amplifier ]
Q2 Y [T72Z2L 1 Transistor 2N39084 | Power 1
o3 Sane as Q1
__EC 122067 Aitz:jﬁzmnikad,lmdnﬁ
2 Strap 24 AWG Insulated
144435 <3 PAD TRANSISTDOR

RELAY DRIVER ¢
REC. INPUT AMPLIFIER

CIRCUIT BOARD ECs2/[146521 |

This card consists of one Relay Driver

Circuit and one Receiving Input Amplifier.

The Relay

Driver consists of 41 and «2 with (2 not to be loaded

greater than 30 volts or 100 ma.
operate with inputs of +8 and Gnd.

The circuit will
With +8 volts

applied at input (F) «l is biased "CFF" and -6 volts
appears on the base of Q2 turning it "ON", thereby,

energizing the relay.

With Gnd applied at input (F),

«l is biased "ON" driving (2 to cutoff by applying

+1.5 volts to the base of 2.
is not operated.

With 2 off, the relay

SYMBOLS

/| RELAY
4 DRIV ER}I——

T >~

The Recelving Input Amplifier is used to convert a + 8 volts

signal into a zero, -6 volt output.

making output (L) a -6 volt.

With +8 st input (N), Q3 is biased "OFF
With -8 volts at input (N) Q3 is biased "ON"

placing output (L) at approximately 2}"75 volts or ground.

>

3300

NOTE:

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

—— HEY
L ev
L lgM.
M. ] GAD.
/R Y IV
& 2y

e e

APPROVALS

EorM

-t

DATE /o -OCT-&/

PO.FILE NO ./ ~//. /3 4RR

DRAWN oSV CHK

ENGD & T A&L]arr

TELETYPE
co

PORATION

146521

FY ) a1a%




EC322

172322

. N
A
. ¢ 0—+—o—{+ + + + + Ql—ﬁ-—a—c 8
~ +c1 A ol c
g a b D
g = E
L I 7))
7 F
+ &+ + + 4+ + + + + + o+ + H
« + 8mewv © D O oM = J
K
é + + +
RN + N
° M
(]
8 e @ Ll N
0O B p
W
+ + + 9+ + &+ R
E E S
/
\ 172062
[
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
E— 3
E REFER TO 50i6 WD FOR MARKING INFORMATION
(EMITTER)
REFE T TYP TOTA
DESEIGN. Ek:T Né 3-,-,,} NAME AND DESCRIPTION LOCATING  FUNCTION
Cl 171586 i CAPACITOR, TANTALUM ~ ] RATION R
CRI i77108 2 DIODE, D-2 CLAMP
CR2 SAME AS CRI| CLAMP
RL™ 137442 | RESISTOR, FIXED {500 OHMS BASE BIAS
R2 118144 3 RESISTOR, FIXED 2700 OHMS BASE BIAS
R3 SAME AS Re BASE BIAS
R4 118177 | RESISTOR, FIXED BASE BIAS
RS 137441 2 RESISTOR, FIXED (200 OHMS COLLECTOR LOAD
R6 SAME AS R? BASE BIAS
R7 129851 | RESISTOR, FIXED 3300 OHMS BASE BIAS
R8 SAME AS RS COLLECTOR LOAD
Ql 177105 2 TRANSISTOR, P-22 AMPLIFIER
Q2 SAME AS Qf AMPLIFIER
144495 2 PAD,TRANSISTOR
EC. 172063, 1 CIRCUIT_CARD, ETCHED
2 STRAP, BARE 24 AWG.

CIRCUIT BOARD EC 322

|

3

K
THE PURPOSE OF THIS CIRCUIT IS TO RESHAPE

THE INPUT SIGNAL SO THAT THE NORMAL OUTPUT SIGNAL

HAS A RISE TIME OF 8 USEC OR LESS. IPS
Rl, R2, AND C| ARE CONNECTED TO FUNCTION AS

AN [INTEGRATION CIRCUIT, WHILE Ql, Q2, AND ASSOCIATED H
CIRCUITRY RESHAPE SIGNALS WHICH ARE PASSED BY THE
INTEGRATION CIRCUIT. NORMALLY THE INPUT AT H IS EITHER

172322 °

i

®SUE]  DATE

AUTH.NO.

5-28-6

el

O OR —6 VOLTS. IF AT ZERO QI IS CUT—OFF AND IF.
—6 VOLTS Ql IS CONDUCTING Q! AND Q2 FORM A REGENERATIVE AMPLIFIER WHICH
SHARPENS UP THE INTEGRATED INPUT SIGNAL. ABQUT 300 MILLISECONDS AFTER
INPUT SIGNAL, OUTPUT SIGNAL iS PRODUCED.

-6y =12V -6V —lay

- (]
SYs E
TP3
L
NORMAL
INPUT
H
(@18)
100 MFD
+1.5V +1.5V
D
———am GND.
B 2V
NOTE s

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

APPROVALS

D AND

EorM

P 4

PROD. NO.IT 2322

DATE: |~27- 61

P.D.FILE NO.|—|!. i34 A#
EI!H CHK .

DRAWN.
ENGD.EHP

APPD,

CORPORATION

PE

172322

ET-131481
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”a

EC 323 SYMMETRICAL CIRCUIT BOARD EC323 172323 R
172323 EMITTER FOLLOWER SYMBOLS
— = A\ ISSUE DATE AUTH.NO.
— 3 Yy
+ o+ 4+ +++ ++@++++ g 3:26761 169892
N g aly| ¢ THIS CIRCUIT IS USED TO PROVIDE CURRENT GAIN WITH NO
Ly E E|E @) £ INVERSION OR CHANGE IN SIGNAL LEVEL. WITH ZERO VOLTS BSO, EF ABN
~ B o » o ; APPLIED AT BASE OF NPN AND PNP TRANSISTORS ZERO VOLTS |/
+ 0+ +4+ ++ + + +®++++ n APPEAR AT EMITTERS OR OUTPUT. WITH -6 VOLTS APPLIED -6
T _amew OO O —amT 0O~ 9 VOLTS APPEARS AT EMITTERS. THE SYMMETRICAL EMITTER
, K FOLLOWER IS USED TO PROVIDE LOW OUTPUT IMPEDANCE (HIGH
e TOoFHH+iE+ O+t ++@+e 4 L CURRENT GAIN) ON BOTH POSITIVE AND NEGATIVE GOING
e @ E E E M VOLTAGE TRANSISTIONS.
) 4 N
[( & [
w w P
\4— ++++0+0++++0+0+ 1
W
’ ’7
\ 172065 ;
c
(COLLECTOR)
6 BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
k- ——
c REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
—REF A
oesion | ELETYPE JTOISL | NAME anD DEscriPTION LOCATING  FUNCTION
_ , , INPUT
T 18186 ] RESISTOR FIXED 5600 OHMS EMITTER LOAD 5
8 OUTPUT
al 177106 i TRANSISTOR _N-33 AMPLIFIER sl A
Qz 177105 | TRANSISTOR P-22 AMPLIFIER < tp2 -
EC 172065 | CIRCUIT CARD, ETCHED x I
2 | STRAPS - BARE 24 AWG £ 2
144495 2| PAD, TRANSISTOR & L
R2 137438 2 | RESISTOR FIXED 100 OHMS CURRENT_LIMITING a >
R3 SAME_AS R2 & Y
& g
s
)|
APPROVALS
D AND R EorM
D T
INPUT N
OUTPUT PROD. NO. |72323
TP5 P -12v DATE: 12- 28-59
s PD.FILENC. I-11.1344
=+ 1.5V oRAWN, S-We [cHk X IFE/
R s GND ENGD.E. H.P. |appp.
NOTE
== TELET E
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS
YN 172323

ET-131481



E£ET10B147
TC255(6-54)

EC324

172324

+ F + + + |
-

el

+ +++ o4 4

\U’D‘ng r‘XLITII"IOOUD/

\— 172065

OLLECTOR)

c ,
(c
B BOTTCM VIEW
(BASE) OF TRANSISTOR
NOTE
£ REFER TO 50i6 WD FOR MARKINEG INFORMATION

(EMITTER)
DECIGN e |Tte- | name ano DEscriPTION LOCATING FUNCTION
cl 127332 1 CAPACITOR, CERAMIC .002MFD | COUPLING
CRI 177108 2 | DIODE D-2 CLAMP
CR2 SAME AS CRI CLAMP
RI 118146 1 RESISTOR, FIXED 4700 OHMS BIAS
R2 1eiee [ RESISTOR,FIXED 3600 OHMS BIAS
R3 137440 I RESISTOR,FIXED (000 OHMS BlAS
R4 129 851 ] RESISTOR,FIXED 3300 OHMS BIAS
RS 137 441 2 | RESISTOR,FIXED 1200 OHMS COLLECTOR LOAD
R6 SAME _AS RS COLLECTOR LOAD
Qi 177105 2 | TRANSISTOR P-22 AMPLIFIER
02 SAME_AS al AMPLIFIER
EC 172065 ! CIRCUIT CARD, ETCHED
! STRAP BARE 24 AWG
1444 98 2 PAD, TRANSISTOR

INVERTER CIRCUIT BOARD EC324

172324

AMPL' Fl E R ISSUE DATE AUTH.NO.
2 [5-26-61_| 69692
THIS CARD CONSISTS OF A PNP COMMON EMITTER INVERTER 8 K iz e ALRs0T
0 - .
AMPLIFIER AND A PULSE AMPLIFIER 16:/¢ Ueze
INVERTER
QI 1S REVERSE BIAS AT APPROXIMATELY 1.5 VOLTS AND THE 0 L
COLLECTOR IS CLAMPED TO -6V. WITH -6 VOLTS APPLIED AT
TERMINAL B, QI IS DRIVEN INTO SATURATION CAUSING THE
COLLECTOR POTENTIAL TO RISE (-6V TO OV) FOR DURATION
OF THE INPUT SIGNAL.
PULSE AMPLIFIER

Q2 IS REVERSED BIAS AT APPROXIMATELY +(.5V WHICH HOLDS Q2 OFF, WITH ANEGATIVE
GOING 6V (OV TO-6V) TRANSISTION APPLIED TO DIFFERENTIATING CAPACITOR CAUSING
BASE POTENTIAL TO GO NEGATIVE FOR A SHORT DURATION OF TIME. THIS CAUSES
Q2 TO CONDUCT AND THE COLLECTOR POTENTIAL IS AT O VOLTS DURING THIS TIME.

-2V -6V
©0 ~ ‘:‘
* 4 g o
OUTPUT
- K
TP3

A - GND
N
-12v -6V —* GND
- ~N
@x 1
(4] (=]
OUTPUT
L
TP4
.002 MFD. %Sz
. P ey
[+ 4 L———-—-—- -2V
S - BV
NOTE +1.5V

CARD CONNECTIONS ARE REPRESENTED BY L

ETTERS
TEST POINTS ARE REPRESENTED. BY: M

RE

el i

APPROVYALS

D AND R E

(4

or M

~C~

E-N&BE'R

PROD. NO. {72324

DATE: 2-i -@Q

P.D.FILE NOij-

DRAWN. AB




EC 325 OUTPUT AMPLIFIER CIRCUIT BOARD EC325 | 172325

.
AND VOLTAGE BIAS SYMBOLS
’ - 172325 = ————— ISSUE| DATE |AUTH.NO.
o +t+++++ g THIS GARD BASIGALLY GONSISTS OF TWO COMMON _F_%P__ 5-2670 169892 |
o c EMITTER AMPLIFIERS AND A VOLTAGE BIASING NETWORK. ONE
N D AMPLIFIER IS A PNP TYPE THE OTHER IS A NPN. -
= [ E
F THE OUTPUT OF Qi IS CONNEGTED TO THE INPUT OF
ot +++ H ] 02 BY MEANS OF A STRAP IN THE GONNECTOR BETWEEN POINTS K M
¢ _awmevor® J E AND H.
+++ + + + K
o L QI AND @2 ARE BOTH OUT-OFF WITH O VOLTS AP-
& M PLIED AT POINT F. RI AND R2 RETURNED TO +|.5V REVERSE BIAS QI APPROXIMATELY
o8 '.! +,75V. Q2 IS HELD CUT-OFF BY -i2v COLLECTOR POTENTIAL OF Qi. THE OUTPUT AT
W STRAP R POINT P IS THEREFORE +6V. WITH -6 VOLTS APPLIED AT POINT F, QI GCONDUGTS,
\&—H—-‘ ++ + + ++++ + s WHIGH IN TURN DRIVES Q2 INTO CONDUCTION. THE OUTPUT AT P THEREFORE BECOMES ,
/ -6 VOLTS. -2V +6V H
\wzos?
~ ®
C tr @
(COLLECTOR
M
8 BOTTOM VIEW —K
(BASE) OF TRANSISTOR TP5
NOTE
E REFER TO 5016 WD FOR MARKING “12v
(EMITTER) INFORMATION
REF. |[TELETYPE |TOTAL ME AND DESCRIPTION LOCATING FUNCTION
DESIGN |PART No. |aTy, | NAME 0 A L GND
Rl 118186 1 RESISTOR, FIXED 5600 OHMS |BIAS RESISTOR B +1.5V
I R2 118146 | RESISTOR, FIXED 4700 OHMS |BIAS RESISTOR c -- v
R3 137440 2 RESISTOR, FIXED 1000 OHMS |[BIAS RESISTOR E — = %
R4 13744l ] RESISTOR, FIXED (200 OHMS |COLLECTOR LOAD v g
R5 118725 ] RESISTOR, FIXED 270 OHMS |COLLECTOR LOAD b
R6 137 60l 2 RESISTOR, FIXED 68 OHMS [CURRENT LIMITING
R7 SAME AS R3 BIAS RESISTOR
RS SAME_AS _R6 CURRENT __L IMITING .
' eV
| Q1 17 7105 1 TRANSISTOR P-22 AMPLIFIER
Q2 177106 | TRANSISTOR N-33 AMPLIFIER
_EC 1 72067 __|CIRCUIT CARD. ETCHED 0|2
6 |STRAP - 24 AWG. BARE Tl
- __APPROVALS
144495 2 | PAD, TRANSITOR S —
? e
E-N BER
PROD. No, | 723 25
-6v DATE: |- 26-60
N . P.D.FILE NO. | ~{] .I34 A
R -2V E orawn. £.R_[crkolff IE
S +evdb ENGD. EH.P._|aPPD.
NOTE “ITELETY lg E
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS.
i i | 172325

ET-131481



Evi08:147

TC235(6-54)

EC 326

172326

N

3
172326
+
STRAP

+

6 5 4
EC 326
]
————¢ 2 60—

STRAP

+ & +

+ 5+
+ 6 t+

m (2]
+ % +
+ o
CRI [

+ +
+ +
+ +
-+ +
+ +

+3 +

+
*+{Ra |-+ 4
-4

7 +
8 +

+

\U)Z)'DZZI—X‘—I'HNOOW)’/

\\\—l72065

c
(COLLECTOR)

B BOTTOM VIEW

{(BASE) OF TRANSISTOR
NOTE
£ REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)

REF. TELETYPE |TOTAL

DESIGN. | PART NO. | QTy. | NAME AND DESCRIPTION LOCATING  FUNCTION
L. c 197332 1 CAPACITOR, CERAMIC .002 MFD COUPLING CAP

CR1 177108 1 DIODE, D-2 CLAMPING D1ODE

R1 137440 1 RESISTOR, FIXED 1000 OHMS BASE BIAS

R2 129851 ! RESISTOR, FIXED 3300 OHMS BASE BIAS

R3 137441 1 RESISTOR, FIXED 1200 OHMS COLLECTOR_LOAD

R4 118186 1 RESISTOR, FIXED 5600 OHMS EMITTER LOAD

RS 137438 1 RESISTOR, FIXED 100 OHMS CURRENT LIMITING
o 177105 2 TRANSISTOR, P-22 AMPLIFIER

Q2 SAME_AS Qf AMPLIFIER

EC 172065 1 CIRCUIT CARD, ETCHED

2 STRAPS BARE 24AWG
144495 2 PAD, TRANS1STORS

1723

26

PULSE AMP, AND CIRCUIT BOARD EC326
EMITTER FOLLOWER (PNP) SYMBOLS
ISSUE| DATE
PULSE AMP \\\\\\\\ T 26 €/
B e K /16 &7
Q! 1S REVERSED BIAS AT APPROXIMATELY +1.5V I H-5-62
WHICH HOLDS Q1 OFF. WITH A NEGATIVE GOING 6V
(OV TO —6V) TRANSISTOR APPLIED TO DIFFERENTIATING
CAPACITOR CAUSING BASE POTENTIAL TO GO NEGATIVE FOR
A SHORT DURATION OF TIME. THIS CAUSES Q2 TO CONDUCT ol gr N
AND THE COLLECTOR POTENTIAL IS AT O VOLTS DURING THIS |—™1 pnp
TIME.
PNP EMITTER FOLLOWER
THIS CIRCUIT IS A EMITTER FOLLOWER USED TO PROVIDE CURRENT
GAINS WITH NO INVERSION OR CHANGE IN THE SIGNAL LEVEL. WITH ZERO VOLTS
APPLIED AT THE BASE, ZERO VOLTS APPEARS AT EMITTER. THE PNP EMITTER
FOLLOWER 1S USED TO PROVIDE LOW OUTPUT IMPEDANCE (HIGH CURRENT GAIN) ON
THE NEGATIVE GOING VOLTAGE TRANSITION (-6 TO O VOLTS).
i
APPROVYALS
P AND EorM
d%"4
A E-N BER
p PROD. NO. 172 326
R -2y DATE. 2- 19- 60
S etiSV PD.FILE NO.|- |1.134 AA
orawn. SW_ _Tchko. )
ENGD.E.H.P. |APPD.
NOTE
e TELETYFE |
CARD CONNECTIONS ARE REPRESENTED BY LETTERS .ORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS

1723

26/, §

T 131481



EY 0487
TL295/8-54)

EC 333

+ ++++ 1+ +t+e¢+++ 4+
: %%
"_ of o @Y
” Fir
nlan

+ ¢+ ++§+++ +++ 9+ +

[

q

E 1
\+ +o9+t+te+++o+++o+ +

172333

\-.zvzz'r-ac.z-unoo-‘?

\)720(95

c
{COLLECTOR) NOTE:

REFER TO 5016 WD FOR MARKING INFORMATION

BOTTOM VIEW

(BASE) OF TRANSISTOR
£
(EMITTER)

o:,‘,'é,._ T,‘A",,‘T",fé Tg;,‘,} NAME AND DESCRIPTION LOCATING  FUNCTION
R DIALA 2 lBasistor Fixad 1700 Ohms | Bmittar Load
| B2 137,38 2 " " 100 Ohma I Collactor Dropping . |
4 ' W
01 177106 2 N-33 Mr '
Q2
EC 172085 1 [ Circuit Card Etched

Lw

144495 2 PAD, TRANSISTOR

(NPN) EMITTER
FOLLOWER (2)

This circuit is a general purpose emitter
follower used to provide current gain with no
inversion or change in the signal level,
sero volts applied at the base, sero volts applied
at the base, zero volts appears at the emitter,

With -6 V applied, -6 V appears at the emitter. The
NPN emitter follower is used to provide low output
(high current gain) on the positive

impedance

CIRCUIT BOARD EC 333

V723335

SYMBOLS

2la
e

With

S3VE] DATE AUTH.NO.

Triain

5 ]5-26-6i (69897 |

going voltage transition (-6 to O V),

NOTE <

e R A4

= - j2Y

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

APPROVALS

v

rhos. no. \ 1L 333
DATE:.

P.0.FILE wO.

onawn. R. 1 |cuxo.

TEuh IR ]

) 72333



EC 347 PULSE AMPLIFER (2) | CIRCUIT BOARD EC 347 \72347
—y
SYMBOLS
. N V72347 sse] oaTeE JauTW.wo,
T b e r ettt eet B+ + : This card consists of two common emitter B ‘\K ‘?‘Gﬁ-ﬂ-’({—:‘lﬂ-
~ , - T c amplifier circuits used to generate narrow pulses / %—% s~/
N ainl B 0 having a rapid rise time. The +1,5 V at the base ' i.:i;_g_ :
mog xllo]  *@ £ applied through R4 holds Q2 normally cut-off. CRL e asiZee
n ‘ F clamps the collector at -6 V, With a negative 7 7/ -6/ /628
+ O+ o+ + + + 4+ + &+ 4+ : HW going 6 V transition applied at D, base current D "\ -
¢ —NNeOLORNDONO=-—NMT DO J flows driving Q2 into saturation, causing the /
+ +++ ¢4+ + K collector potential to be at O V for the duration
TN L of the pulse applied at the base, The theory of
;; lm 9 :‘ operation for Q1 is identical to Q2,
vy M e P
\+ +++ 4+ + :
. /7
\x7zo@5
c
{COLLECTOR)
s BOTTOM VIEW NOTz:
(BASE) OF TRANSISTOR REFZR TO 5016 WD FOR MARKING INFORMATION
{3
(EMITTER)
Dé‘s‘.'g;.. TpEALRETTY&,E 58-}‘,“- NAME AND DESCRIPTION LOCATING FUNCTION 8
' : : W
0 (22332 1 5 Capacitaor Ceramic 002 MFl Conpling Cap GND
g2 Sane_as. Gl . . c2 —aA
CRL | (77108 2 _Digds, D-2 Clanping Dioda — oo%
CR2 Same as CR1
—_— R2
Rl 129851 2 Rasistor, Fixed 3300 Ohmsi Base Bias 555
R2 137040 2 " "___ 1000 " n__ "
R3 Same as R : i kL S |
BE i i "By " ke
RS 137441 2 Resistor, Fixed 1200 Ohms] Collector Load _
R4 Same as RS T T o
QL 177105 2 Transistor, P-22 Pylse Amplifier 2¢
| o2 Same as Q1 R S AL APPROVALS
EC 772085 1 Circuit Card, Etched e GAD "5 ;
. ~
144495 2 PAD, TRANSISTOR b - — N | :
N2 -V E-NaB
2y " " [mdowo_17z3a7
- _———)
By ® R Toare:
—~—$ [ro.FiLE NO.
mmﬂg CHKD.
+L.5 VY ENGD. SS. [aPPD.
NOTE TEWETYEE |
CARD CONNECTIONS ARE REPRESENTED BY LETTERS §°'g, RA;(, o
TEST INTS ARE REPRESENTED BY NUMBERS . ‘
=ST romTs | 172347

V190400



EC 35/

VARIABLE PULSE

D
c

t+ 4+t

N

2

3
I7R3gy

Y+ ++

+4+ 9+

+
< —NNMeO OMN®

CRI
6 o{ X o
Te{cr |-o
(WD VZECrXCcINMOO®D>

/! 7235/

CIRCUIT BOARD 5035{_f YOS

SYMBOLS

DELAY

c
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
€ REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
0;:.2,.. T,,E“':T",fé '3;:_‘ NAME AND DESCRIPTION LOCATING FUNCTION
Tl 777332 I Capacitor, Ceramic .00 TD | Coupling
c2 /727337 1 Capacitor, Ceramic .O01MFD | Feedback
c3 [§77 7 72 Y Ca%;ﬁ'éi EE% tﬁm Delay
cRl 177108 -] Diod 0?2.‘< Gate
| CR2 ] _SAME AS CR-! | Ccoupling
__CR3 Same as CRJ Clamp
__CRY Same as CRI Clamp
CRS , Same as CRI Cate
R1 18177 | 1 Resistor, Fixed 27K Ohms Fias
R2 137442 1 Resistor, Fixed 1500 Ohms Pias
R3 1181 £ Resistor, Fixed 10K Ohms | Bias
Rl 13704 2 Resistor, Fixed 1200 OHms | Collector Load
b Same as RY Cg],lgg&gkr_ Load
Feedba
‘ _ﬁ% i Egisgoré E_ﬁﬂ 33% Sﬁ Eias
Samo as blas
| _R9 1 1436 1 es 1 Ohms Common Emitter
__RIO 4 1 Resistor, Fixed 6800 Ohms | Fias
W1 b _ 1 Reasator, Fixad P9 Obms | Eiag
028 7708 2 Transistor, P-22 Amplifier
- Same a5 Q1
[ EC | 172000 1T | CIFCuIt Capd, ELEReA
144495 2 PAD, TRANSISTOR
Seadtie e
-

#/7043Mm )

The purpose of this circuit is to generate
a signal of variable width as determined by the input
signal applied at point A.

&2 1is normally conducting, receiving its
tias current through kl0 and R2 in parallel with CRS,
R3 and R8. The collector of (2 is approximately at
0 volts and Ql.collector is at -6V Q1 is maintained

[+ ]
8\"‘2
(23

in cut-off state by cross coupling resistor R6 and R7
and returning to +l.5 volts holding base potential at approximately +1 volt.

Capacitor Cl, R1 and CR1 combine to form gate where by when -6V is
applied to E and a 6 volt positive pulse applied to Terminal C will fail
to trigeer circuit, however, if Terminal E is at O volts a positive pulse
will turn 2 off znd remain cut-off until C3 can discharge to a level
through R3 and K11 to permit 2 to conduct.

The aiming potentisl is varied by applying O or -6 volts on
Terminal s since R11 is part of discharge path thus increasing or de-
crezsin: time out of the circuit. With -6 volts at A time out is approx-
imately ,4%/ milliseconds. with O volts applied the time out is
ap;roximutely Z milliseconds.

-12v
NORMAL
SoRMAL by INVERTED
7p3AL " 7P2 K

¥

+LSY

NOTE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS

APPROVALS

0L, ?/R P

rnoo. no. / 72551

*EATEL 7-DEC-&9

PD.FILE NO. ) -122.134AA

orawn J'W |cHko

ENGD EHP [a

E

TEST POINTS ARE REPRESENTED BY NUMBERS

~




i

£Y O4. 47
TC252:6-54)

e
(BASE)

EC352

[

/65432P
EC

<+

-+

.+

+

+++ + + A + + + + + +
-— ) = -
§ & :
¢ % x© ¥
A J (¥ <3
+ + + +
AN T DOV

+
+CR-TH+ 7
+ .
[Cr-8]
+
[cr-9
+
+
+
+
+
+

S T FE =

é

\U)D'OZKF‘XC-I"!NUOW>/

C
{(COLLECTOR)

E
(EMITTER)

\— 172070

BOTTOM VIEW
OF TRANSISTOR

NOTE

REFER TO 50i6 WD FOR MARKING

INFORMATION

REF.
DESIGN.

TELETYPE
PART NO.

TOTAL
QTY.

NAME AND DESCRIPTION

LOCATING

FUNCTION

CR1

/77108

9

Diode 2 -2

Gate

CR2

Same as CRI1

CR3

"

1 " 1

| CRY

noooouw "

CRS

i " n

CR6

it " "

CR7

" " n

CR8

" n n

CR9

it i n

EC

1720790

Circuit Card, Etched

DIODE “FAN-oUuT

GAT E

This circuit designated as fan-cut is,
in & sense, an "Ci!

Tne zate 1s used in this manner.
U or rore positive veltage, i.e. +1.5 volts, is
appiied to tercinal J and r the output terminals
oyl Dynyly i, ant & will all go to +1.5 volts.
When the switch is open the outputs 4,B,C, etc. are
floating unless J-K is clamped by an external source

The circuit is used to apply reset pulse
or signad to & number of c¢ircuits,

Lnese circults.

crR/
——H———————-A

CR2

a3 - B

CR3
t———P»——c

CcR4

CcCRS

| - E

J-K

CRH
'P'———”—'_ﬁ L_

crR7
n———-——-H————-— ™
‘ crR8
»————-——-N————» N

cRrR

> - p

ALL DIODES ARE D-2

‘NOTE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS
TEST PCINTS ARE . REPRESENTED BY NUMBERS.

the diodes provide isolation between -

APPROVALS

D AND R Eor M
4 ]
E.Nu‘l:n
PROD. NO.

PD.FILE NO./ -/22.7 34 AA |

oaTE 10 - ATAR —60]

ORAWN <S"F”] cHKD

ENGD.L 4/ |arpogdd i

TELETYPE

CORPORATION

CIRCUIT BOARD EC352 | /7= Fo=
SYMBOLS
ISSUE|. DATE {AUTH NO.
2 |lo-s8-€/E989.-F
gate without a biasing resistor. / - éA -4 -6 7160
When - g
J-K| FAN- E
ovr }
L
| -
\\———' =]

-d

ST A TS L

EY-13145¢



EY OH.a7
TC25516-54)

3 2 1)
172355

6 5 4
EC355
+

1 22 |

++ ++ +

++4+++++ 9+

+

\U)I'UZZI'XC—I'“NOOWD/

c
{COLLECTOR)
8
(BASE)
E

\ 172065

BOTTOM VIEW

OF TRANSISTOR

NoTE
REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)

REF. TELETYPE TOTAL
DESIGN. PART NO. QTYy. NAME AND DESCRIPTION LOCATING FUNGCTION

a3 125851 1 resistor, Fixed 3300 Chms Base Rias

R2 118186 2 Resistor, Fixed 56C0 Chms Base Bias

R3 -ame  as nc ollector Load

CRL 177108 2 Diocde D-2 Clamping

CR2 Same as CR1 Gate

-l 177224 1 Transistor 2N398A Amplifier

EC 172065 1 Circuit Card, “tched

1 Strap Bare 24 AWG
144498 | PAD, TRANSISTOR

With a maximum of +50 Yolts and minimum
of +3 volts on Terminal B, Ql is cut off and’
Terminal K is at -6 volts. With a maximum of -50
volts and minimum of -3 volts on Terminal B, Ql

conducts and the output is at approximately +l.5 volts.

Diode CR2 provides an "“OR" gate.

When Terminal N is at

0 volts, the diode is forward bias and O volts appears at K when Q1 is

cut off.

NOTE

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

~SYTRAPFP.

EC355 PECEIVER INPUT CIRCUIT BOARD EC 355 172355
AMPLIFIER | SYMBOLS
172355 1SSUE| DATE |AUTH NO.
2 [5-26—61 | 696892
This card consist of a common emitter PNP " -

amplifier used to convert a maximum DC signal of +50 ———#w‘s K
to =50 volts and minimum signal of +3 to -3 volts to N /Ga
a -6 to +1.5 volt signal. "‘*j

APPROVYALS

D anD R E oFr M
% 7
;ﬁu::u

érop. No. /72355

DATE: 26 - JAN - €0

PD.FILE NO. }

1. 134 A M

DRAWN ~5* W~

CHKD

ENGD EX P

APP

TELETY

CORPORATION

L 1723557

ET 131438




R
EC 359 CIRCUIT BOARD EC 359 | 172359
FLIP-FLOP SYMBOLS
172359 SE| DATE [AUTH.NO.
4 ) 2 [9-8 -59|H8-113%
- + + + + + é Static Description P TE T EF T |
A The flip-flop employs two PNP junction Zm— — VZELM |
“'3 Eag B E E S transistors, so arranged that when one is conducting, :
ng — - E the other is held in a cutoff condition, Q and Q@
-— + + + ~ ++ H are connected in a symetrical circuit; each collector
caNNMeVOrDAID—AMETOON has a 1200 ohm load returned to a <12V supply.
¥ + + _;_' eI T : K either of the transistors is cutoff, collector current
o) t+ Al c 1 1 L will drop to almest zero, and-the OFF collector poten-
0 n N M tial will be clamped to -6 volts by action of CR5 or |
" « e b 9 3 EE N CR6. When either transistor is ON, its collector potential will be
@0 P approximately +1V, The OFF base will be at +1.23 volts; the common
\+ ¢+ 4++ 4+ + ’s‘ emitter point will be at +1.0 volts and the ON base will be at +.7 volts.
J
\ Operation
172062 The circuit is normally driven by applying a positive 6 volts
pulse through C] and CR3, C2 and CR2, C3 and CRy, or C4 and CR] to the
c base which is ON, This results in the ON stage turming OFF and the OFF
(COLLECTOR) NOTE: _ stage turning ON, The flip flop may be driven by either of two pulses
REFER TO 506WD FOR MARKING INFORMATION applied to each base. The positive pulses may be inhibited by returning
BOTTOM VIEW R2, R3 and R4 to -6 volts, This prevents diodes CRl, CR3 and CR, from
OF TRANSISTOR conducting and coupling the pulse to the base of the corresponding transis-
tor. The resistors R2, R3 and R4 must be returned to ground potential or
+1,5V for the drive pulse to be passed by the corresponding diode, ~
MR NAME AND DESCRIPTION LOCATING  FUNCTION TP 3
E_" 7772332 ggﬁgfg[ Ceramic 002 nf Tdlfferentiating cougling |
E oame as —n u
w w
» -12v
= TF708 2 b=z Wn.g’?&__ e Rlo
CR2 Sann_a.s_.gBl —— R CoseETi®a
R W_W___ W _(pa Csert S ——
saade, Tt ==-yolte clamp e o eLip-FLOP
CRE Same as CRb ~SETI'8
[ 4]
_ — _ . . x Feserors
le 118177 w &‘&iscEarge—inhibét gate - c3 Hepriror's
r"§3 Same as i g diicharge-in}'lribltiate ¢ - APPROYALS
_& 7 ame 3 1 - gloz ] X e EorM
| It S Rag ® : =& -~ ' o ] INV.
| RS ] lg’u esis <- * &W A — OUTPUT e
> as R 002 L_NOR.
'% T558%1 Res ; B t ti ouTPUT
:q — : ; ' PRIITA frhoD. o, 112359
13744) w > DATE: 2-18-59
Pe_gv [PD.FILE NO.
ﬁ 177108 framiam&i'.EA Tije-flop actjve elgment R DRAWN. G.ALM ] CHXD.
Same a8 :"2" ENGD. RAR.[APPD.
X IR Circuil card, etched === +L8Y == +15v Tgk%TY E
D, TRANSISTOR QLFORAT ON
144495 PAD ,
1723 59.




INTEGRATOR SYMBOLS
ISSUE| DATE .NO.
& a) THIS CARD CONSISTS OF FIVE IDENTICAL INTEGRATOR —A p[int 2 AUTH.NO
+ Tt ++ +++ 4+ + ¢ - + B CIRCUITS.
N2 ¢ & L
™ 0 THE INPUT SIGNALS ARE APPLIED THROUGH 1800 OHM c M
w & E DROPPING RESISTOR AT TERMINALS A, B,C,D, AND E. THE INT
+ + + + i + + 4 F LEADING EDGE AND TRAILING EDGE OF THE INPUT SIGNAL WILL
. T MM t H BE DELAYED DUE TO RELATIVELY LONG TIME CONSTANT OF D N
fal°f 1l [y =C 2220 & J THE CAPACITOR AND 1800 OHM RESISTOR. THE CIRCUIT. IS
tl+]+t]+ |+ ]+ + 1] F + K DESIGNED FOR INPUT SIGNAL OF O TO ~28 VOLTS FROM MECH- E o INT =
w _ ~ ol le o L ANICALLY OPERATED CONTACTS. THE PURPOSE OF THE CIRCUIT
| » v o o P} o : IS TO PREVENT NOISE FROM CONTACT BOUNCE TO GET INTO
0o P SUCCEEDING STAGE.
\\ + &+ + ¢ + l + l + + g
V4
\— 172049
c
{COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
—
£ REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
REF TELETYPE TOTAL
DESIGN PART NO. aTY. NAME AND DESCRIPTION LOCATING  FUNCTION
T R 137443 5 RESISTOR, FIXED 1800 OHMS RIES DROPPING R R
R2 137440 s RESISTOR, FIXED 1000 OHMS INTEGRATING RESISTOR
R3 SAME AS R | ' N 2 ]l
R4 SAME AS R2 R gg’; L O%T
RS SAME AS R 1 TP
R6& SAME AS R 2
R7 SAME AS R |
ne SAME AS R2
R : SAME AS RI 47 MFD. 4T MFD.
RIO SAME AS R2 s
cl 171579 5 CAPACITOR. MYLAR .47 MFD. INTEGRATING CAR =
c2 SAME AS C |
c3 SAME AS C i L
c4 SAME AS C!
cs SAME _AS C | APPROVALS
EorM
EC 172049 [ BOARD, ETCHED CIRCUIT e
PROD. NO. | 72 361
L DATE: | —26-60
GND = PD.FILE NO. I=(1.134 AA
s 6ND DRAWNSW, o | CHKD.
BEEE— ENGD.E HP |aPPD.
NOTE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS TEO%PEO;I:\NOPN E
TEST POINTS ARE REPRESENTED BY NUMBERS.
Hiha 17236

- ET-131481




EC 363 CIRCUIT BOARD EC 363 | 172363
FILTER (2)
SYMBOLS
. ~ 172363 ISSUE|  DATE  [AuTH.NO.
- THIS CARD CONSISTS OF TWO Pl FILTERS.
+ +
NQ L NS P+t B VARIOUS VOLTAGE INPUTS TO EACH MODULE ARE B c
Py c APPLIED THROUGH THIS FILTER. .
~ | D p | FILTER| o
m = I - THE FUNCTION OF THIS FILTER IS TO REJECT | — o MM
PO T+ + " HIGH FREQUENCY NOISE. INPUTS ARE APPLIED AT
v ldeleloloM-le ez m e J POINTS B AND P, OUTPUTS AT C AND R.
+ oo oFH|Ple+r + ++ + + + + K
"o IV L
o 1+] |+] -] 1= "
0 N
\+ + 6+ 0+ ++++++++ :
/
\wzo?s
c
{ COLLECTOR)
B BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE : REFER TO 5016WD FOR

= MARKING INFORMATION

(E_M]TTEE ) NOTICE: SPECIAL ARRANGEMENT OF CAPACITOR POLARITIES.

REF. TELETYPE |[TOTAL
 DESIGN PART NO. |QTY. NAME‘ AND DESCRIPTION LOGATING FUNCTION
cl T 171831 4 |CAPACITOR, IOMFD 150WVDC FILTER CAPACITOR
ce SAME_AS Cl FILTER _CAPACITOR
c3 SAME AS Ci FILTER _CAPACITOR
Ca SAME _AS C FILTER CAPACITOR
LI 171645 2 ColIL RF_FILTER, COIL IN | LI ouT | IN 2 L2 OUT 2
L2 SAME AS L1 RF__FILTER, COIL B —o—d VT No—c P R
€C 172079 1__|CIRCUIT_CARD , ETCHED + + TPI _ _TPG
<
BRASS , BINDING HEAD ' | 1— 1- ;
GND. GND. GND. GND. APPROVALS
D AND EorM
A7
N E-NdNBER A ]
# GND. prop. No. / 72 363
OATE: /- 28 -60
P.D.FILE NO. /=//. /.
ORAWN. &, & | CHKD
ENGD. & A PAPPD.
Notf TELETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS. v
GO B — 172363

ET-131481



ETIO0147
TC255(e-54)

EC 365

/ N 172365
g + RNl o + 8
jo 8 L l E c
e D
= E
L]
" ’
. T Nm ew g0 00 - oD e J
+ + o + 9+ K
- L
© @ ® M
® W P
L'
\ + +e + o + R
s
/
N ineoes
c
(COLLECTOR)
B BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
. REFER TO 50I6 WD FOR MARKING INFORNATION
(EMITTER) ‘
pg"szrén, T.Ek:; mf *8,*:,'- NAME AND DESCRIPTION LOCATING  FUNCTION
o /77332 1| CAPACITOR, CERAMIC .002 MF coupLing T T
c2 /?733/ CAPACITOR, CERAMIC .001 MF FEEDBACK ]
. C3 171587 1 CAPACITOR, MYLAR .25 MFD TIMING
CR1 177108 5 DIODE, D—2 COUPLING — — ~
CR2 . DIODE, D-2 GATE
CR3 SAME AS CR2 CLAMP
CR4 SAME AS CR2 CLAMP
CRS SAME AS CR2 GATE
R1 118177 1 RESISTOR, FIXED 22K OHMS | GATE
R2 17442 |1 | RESISTOR. FIXED 1500 OHMS | BIAS
R3 143667 1 RESISTOR, FIXED 3900 OHMS TIMING
R4 137441 "2 | RESISTOR, FIXED 1200 OHMS | COLLECTOR LOAD
1 =&s SAME AS R4 7| COLLECTOR LOAD
R6 129851 1 | RESISTOR, FIXED 3300 OHMS | FEEDBACK
R7 118144 1 | RESISTOR, FIXED 2700 OHMS BIAS
RS 118180 | 1 [ RESISTOR, FIXED 10K OHMS _ | BIAS
R9 143656 1 RESISTOR, FIXED 51 OHMS COMMON EMITTER LOAD
R10 118147 1 RESISTOR, FIXED 6800 OHMS BIAS
R11 171565 | 1. | RESISTOR, VARIABLE 10K OHMS TIMING
Q1 177105 | 2 TRANSISTOR, P-22 SWITCH
Q2§ 1 | SAME As Q1 SWITCH
EC 172063 | 1 | CIRCUIT CARD, ETCHED
. 2 | STRAP 24 AWG BARE
1178 2 | SCREW, 2-56 x .431, FIL.
110446 2 NUT, 2-56, HEX.
144495 | 2 | PAD, TRANSISTOR

VARIABLE ONE SHOT

.65 TO 22 MS
THE PURPOSE OF THIS CIRCUIT
PULSE OF KNOWN WIDTH IN THE RANGE OF
TO 2.2 MILLISECONDS IN RESPONSE TO AN
(POSITIVE GOING) AND INVERTED OUTPUTS ARE PROVIDED.

THE QUIESCENT STATE OF THIS CIRCUIT IS THAT
Q2 IS SATURATED, RECEIVING ITS BIAS CURRENT PRIMARILY
THROUGH R2 AND R10 CONNECTED IN PARALLEL WITH CRS, R3
AND RI1 TO —~6V.  THE COLLECTOR OF Q2 {S APPROXIMATELY
AT ZERO VOLTS AND THE COLLECTOR OF Qt 1S —-6V. Qt IS
MAINTAINED CUT-OFF BY CROSS COUPLING RESISTOR R6 AND

CIRCUIT BOARD EC365 172365
SYMBOLS

1S TO GENERATE A ISSUE| DATE AUTH.NO.

.65 MILLISECONDS 2 [5-26-61 69892

INPUT. NORMAL /66l 7/6 26

RESISTOR R7 RETURNED TO +1.5V, HOLDING THE BASE
POTENTIAL OF Q1 AT APPROXIMATELY +1V. THE COMMON EMITTER POTENTIAL
VOLTS SINCE Q2 IS SATURATED.

IS ZERO

CAPACITOR Ct1, R! AND CR1 COMBINE TO FORM AN
WHEN —6V 1S APPLIED AT POINT J, INPUTS RECEIVED AT POINT C WILL FAIL TO
TRIGGER THE CIRCUIT. CONVERSELY THE CIRCUIT 1S ENABLED WHEN POINT J IS
RETURNED TO OV SINCE CR! WILL NOW PASS POSITIVE GOING TRANSITIONS.

INHIBIT GATE, WHEREBY

THE CIRCUIT IS TRIGGERED AS FOLLOWS:
APPLIED AT POINT C DRIVES Q2 INTO CUT-OFF WHICH, IN TURN, ALLOWS Q1 TO
CONDUCT. AS THE COLLECTOR OF Q1 APPROACHES OV, CR2 CONDUCTS CHARGING C3,
AND MAINTAINING Q2 IN CUT-OFF. Q2 REMAINS CUT-OFF UNTIL C3 CAN DISCHARGE

A POSITIVE TRANSITION

SUFFICIENTLY THROUGH VARIABLE RESISTOR R11 AND R3 TO PERMIT CONDUCTION OF
Q2. THE PERIOD OF CONDUCTION OF Q1 IS PRIMARILY DETERMINED BY THE SIZE OF
C3, R3 AND THE SETTING OF RTt. -6V
NORMAL INVERTED
oUTPUT )-rev ~ OUTPUT
TP ‘L i 1 TP2 lK
-8V <
= « wlS
CR4 ? CR3 «|a
DL I
CR2
=|x
xS
. D-2
]
c2 - NFD.
Q! Q2 ¢l ¢
N
P-22 .002
MFD.
[ ]
[ 4
J
+1.8V
g — ' ")
NOTE R = 12V

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

§ g 4 {8V

APPROVYALS

D AND R

E oF M

E-NUMBER

PROD. NO.172368

DATE: 2-1—60

P.D.FILE NO. |- ||=-134AA

DRAWN.RLW

cHKo. &Sl

ENGD.EMP

APPD.

TEL

ET

CORPORATION

YPE

172365

ET-13148%

v



EC 374 DIODE GATES (3) | CIRCUIT BOARDEC374 | V72374

SYMBOLS
p \ 723774 | This card consists of two "OR" gates and one | 2~ , ssuE| DATE |AUTH.NO.
- + + 4+ 4+ + + + A "AND" gate. Diode CR3 and CRL together with R2 com- ¢ |w €—30-59/ H $.—1040
< tt ¥ 8 prise one "OR" gate, while diodes CR5 and CR6 together —
N E : with R3 comprise the second "OR" gate. CRl and CR2 W
. " U] ——— -
- : o) § together with Rl comprise the "AND" gate, N OR ¢ 17 eo 1
T+ + e ++ ++++ + & + + “A When O volts is applied to any one or more € 8 4-5-62 7303}
¢ —cNMmMeOrPOORO=-—NMETRON J of the inputs of an "OR" gate (C, D, M and N) the out- B
4+t T+ e+ + + K put of that gate is O volts (A and L). When -6 volts F (&
< ’ L is applied to all inputs of an "OR" gate, the ocutput
in r- 4 ’
) ¥ M is -6 voltd,
Y Q¢ :
ul n When -6 V is applied to any one or more of the inputs to an
\"' ++++ +++ tt+e++ + s "AND" gate (E and F), the output of that gate is -6 volts (B). When
\ -/ O volts is applied to all inputs of an "AND" gate, the output is O volts.
V72066
c
{COLLECTOR) NOTE3
REFER TO 5016 WD FOR MARKING INFORMATION
. BOTTOM VIEW
(BASE) OF TRANSISTOR
MITTER)
o:szlréu. TPEALRETTY::, TSW NAME AND DESCRIPTION LOCATING FUNCTION
177108 Bods 0-2__ ' i
! ; noon " - -
Egg n "o " < o %:
|, | " " " o v ~N
-mé - ™ iy o
118184 1 | Resistor, Fixed 5000 Obms | Bias Resiator
ﬂq el 2 2700 " . - . -i2v c D
'%4 137441 ] SISTOR , FIXED 72 I ? .
Bri— 1 Circuit Card, Etchad
+1L5v
TP4 APPROVALS
K n Baliad D AnD EorM
o o A g /V
Q m (8 v Y '
b ol 1
B
P [rmoe. wo. 172374
-y ™ N DATE:
S _ _iz2v [ro.FiLE wo.
orawn. ¢ 31| cxo.
NOTE. ENGD. S.S. larep.
CARD CONNECTIONS ARE REPRESENTED BY LETTERS Tgolh%;l;x NE
TEST POINTS ARE REPRESENTED BY NUMBERS 0oL oA ON
HLA 172374




EC 315 INHIB)T GATE (2) CIRCUIT BOARD EC 215 | 172375
; « "SYMBOLS i '
172375 esve] oate Jaurw.wo.
r D This card coneists of two identical cir- | A K Y3 Era e
+te+ et +++ T ++ ¢+ ++ + ) cui7s, They ars basically common emitter amplifiers| ® 5T -
P oa - 2% c which may be connected to function as inhibit (and) 2 {5
N é M E g ’_ 0 gates.
Wb on T lw © 'E The b d emitt tential r - L
L c e base an er potentials vary from
MR M ; i :; s ' -6 to O volts independently., In order for Ql and @——
- K Q2 to conduct, there must be a coincidence of -6
L volts applied at points B and D and O volts applied
M at points A and N, When this condition is met, Q1 and @ conduct and
N the collector output is O volts (K and L), CRl and CR2 clamp the
o : collectors at -6 volts whem non-conducting.
+ _
\ {72065
¢
(COLLECTOR)
NOTE:
BOTTOM VIEW REFER TO 5016 WD FOR MARKING INFORMATION
(.:’E) OF TRANSISTOR
ENiTTER)
-\2 -
DESIGN. | PART NO 0| wame anp pescripTioN LOCATING  FUNCTION +6v v v
T TF7108 2 | Dlode,D-2 ' ﬂamain.&.m.;nl.n_____ N
CR2 Same as CR) N E " = |Q
& Baajator, Figsd %20 0 Opma | Baas Biaa ¥ " Y Qe
. —
ﬁ 118igo 1 2 1o Collecior load Prmet R TP3
w L4
5 Sama as Bl 2 - B <—{5e00}
BS Same a3 R2 W - Q) Zféz
| RA Sama as Rl . P22 \
™ 177105 2 1 Tranaistor, P-22 G:"’ InpPVT |
EC 172065 1 | Cipcuit Card, Etched ‘ +6V -12v =6V
2 | Straps Bare 2L Awg. N
)
144438 —2 T PAD, THANSISTOR v : Q
S Qzc
r 5
Primel Ro z Tra — bV OATE:
, R :
—»-12V{pp. FIiLE NO.
Qze 2 g 1g v{omame X Jemno.
T eneo A7
NOTE: s v ,
CARD CONNECTIONS ARE REPRESENTED BY LETTERS
TEST POINTS ARE REPRESENTED BY NUMBERS '7 2 375
e ) .

ET-151489



EC 385 DIODE GATES (4) CIRCUIT BOARD EC 285 | 172385
SYMBOLS
4 L 172385 THIS CRRD COMSISTD OF FOUR Or" GR7ES| < A Sjue, _oate
T ot e+t ++ ¢+ + ++ + S - [ 2 (630759
, WHEN O VOLTS /S RAPAPLIED JO ANY OME OR -9
N g N M MORE OF THE INPUTS OF THE GR7ES(CLEF | & :%: vED
| o E AN ) THE OUITFUT OF JHIT GHTE 1S O B =
M N F VOLTS B B X VD & . WHEN -6 VOLTS /s A — \«
N+ + e+ + ++o++ 44+ 4+ H FLIED 7O AU NPUTS OF W OF. GA7E | w R |OR
¢ —NMmevOrORS-NMTOLON J THE OUTFYT LS AT -6 VRIS —I\L
++++++++ + + + K L
mh\ - g Ld L 1
; 8 :
\98 ] (& '
+++++ +++ + + + :
7/
N 172066
c
(COLLECTOR) NOTE:
REFER TO 5016 WD FOR MARKING INFORMATION
s BOTTOM VIEW
(BASE) OF TRANSISTOR
¢
(EMITTER)
DERSEIZN. T,.‘:,ﬁ",:é Tg;:_" NAME AND DESCRIPTION LOCATING - FUNCTION CR)
% 177108 B [ Wode, D-2 Gate ¢ —p—
S L]
w
Ty e P
% w D <——N——<>————7; A
. L]
S " -
S " ©
ame ap il
- S
0 T18TLL L | Resistor, Fixed 2700 Ohms Bias Resistor CR3 st —
R Same ag Rl n_n £
3 m " "
Hﬁ" gm_a.a_nl " L CRG TP2
— _ F a—Pp—9o = B R
| EC_ 1 | Circuit Card, Etched
~ |8 Pt APPROVALS
jalie CRrRE TP3
crRS S R K
<P +
" w |2
~
CRG TP4 . —
Neo——Pt—p—» | DATE: .
* P.D.FILE NO.
Q
m (| oRAWN. R .Q) .| CHKD.
o —2—-12¥  [eneo 225 Jaren.
NOTE: Al.l. DIDDLES D-2
s TE LETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
caren TEST POINTS ARE REPRESENTED BY NUMBERS 172385




ETI108:47
TC295(8-54)

EC 394

172394

- ™\
A
B
~ : c
2 :
2]
= F
H
* J
K
o ¢ L
o ™
‘o re QHESTS ¢
Sk, :
\\# o +lo + + 4+ +++ + A
/
\-nzon
c
(COLLECTOR)
] BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
REFER TO S50I6WD FOR MARKING
(:Eun"r:n) INFORMATION
oeeian | Pant wo. | TOTAY  NaME AND DESCRIPTION LOCATING FUNCTION
Ri T8147 i RESISTOR FIXED 6800 OHMS BASE RESISTANCE
R2 29856 I RESISTOR FIXED 150 OHMS EMITTER BIAS
R3 29086 i RESISTOR FIXED (50 OHMS EMITTER BIAS
R4 37442 ] RESISTOR_FIXED 1500 OHMS COLLECTOR LOAD
RS 37441 ] RESISTOR FIXED 1200 OHMS FEED BACK SHUNT
RS 71588 1 RESISTOR VARIABLE 10K OHMS FEED BACK ADJ.
RT j29852 ] RESISTOR FIXED 2200 OHMS EMITTER LOAD
T 71830 ] THERMISTER (0K OHMS FEED BACK
(] 71834 ] CAPACITOR, 050 MFD%19%| TANK CAPACITANCE
L HO 1 ADJUSTROID .475H TANK INDUCTANCE
it AN
Q! VTTI08 2 TRANSISTOR P-22 SWITCH
Q2 - SAME AS Qi o AMPLIFIER
; ; N,
EC IT2047 i CIRCUIT CARD, ETCHED b
“POLYSTYRENE
121018 2 NUT 4-40 HEX
2096! 2 LOCKWASHER
1178 2 SCREW 2-356 X .431 FI|L.
110446 2 NUT 2-86 HEX.
144498 2 PAD, TRANSISTOR

"GIRCUIT BOARD EC 394

START- STOP

172394

SYMBOLS

OSCILLATOR

(1050 BAUD)

THIS CIRCUIT 18§ A SINE WAVE OSCILLATOR ARRANGED
TO START OR STOP UNDER CONTROL OF AN EXTERNAL
SIGNAL AND TO OSCILLATE AT A FREQUENCY OF (080 CPS.
THE NEGATIVE HALF CYCLE OF THE SINE WAVE IS PRODUCED
IMMEDIATELY WHEN O VOLTS (GROUND) IS APPLIED AT THE IN-
PUT. THE CIRCUIT EMPLOYS TWO PNP JUNCTION TRANSISTORS.
@2 IS CONNECTED AS A HARTLEY OSCILLATOR WITH THE OUT-

DATE

AUTH.NO.

(L1170
| 71508

12-6-47

7859 ]
80306

PUT TAKEN FROM iITS EMITTER. Qi iS ARRANGED TO ACT AS
A DAMPER ACROSS THE RESONANT CIRCUIT LI~ Cl. WHEN THE
INPUT 1S AT -6V, QI IS CONDUCTING AND THE CIRCUIT IS
PREVENTED FROM OSCILLATING DUE TO LOW RESISTANCE IN
PARALLEL WITH RESONANT CIRCUIT (ITS G DOWN TO A VALUE
TOO LOW TO SUSTAIN OSCILLATION). IN THE STATIC CONDITION
THE OUTPUT IS CLAMPED AT APPROXIMATELY -5.5V.
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 VARIABLE
INDUCTOR. A VARIABLE RESISTOR IS PROVIDED TO ADJUST
FEEDBACK CURRENT TO SUSTAIN OSCILLATION.

TP3

APPROVALS JH

D AND R

E-N|

L.

~C

OATE:

PROD. NO, |>7»23‘94# »

3-1-60

PO.FILENO. |- I].I34 A
DRAWN.
ENGD. E. N, P.

A - our
L ™
N = ew
L - eV
NoTE A .i2v
CARD CONNECTIONS ARE REPRESENTED BY LETTERS 3 o sy

TEST POINTS ARE REPRESENTED BY NUMBERS

IR AL

172394

——




7239 200 S SYMBOLS
- N\ ' 395 THE PURPOSE OF THIS GIRGUIT IS TO GENERATE A PULSE OF ISSUE| DATE |AUTH.NO.
A 200 MIGROSEGONDS IN WIDTH IN RESPONSE TO AN INPUT. 2 [5-26-61 (69
+++++ +++ 8 NORMAL (POSITIVE GOING) AND INVERTED OUTPUTS ARE 3 [ /i-76-6/
~ 8 o ¢ PROVIDED. 4 [ i-/5-64[Bo00]
* JSTRAP < °
o = E THE QUIESGENT STATE OF THIS GIRGUIT IS THAT Q2 IS SATURATED,
" ': ® RECEIVING IT8 BIAS CURRENT PRIMARILY THROUGH R2 AND
F RIO CONNEGTED IN PARALLEL WITH GRS, R3 TO -6V. THE GOLLECTOR
H OF 02 IS APPROXIMATELY OV AND THE COLLECTOR OF Qi IS
T —ume m O~ nO—amwe w ~ J -6V. Q1 IS MAINTAINED CUT-OFF BY CROSS GCOUPLING OF Ré
6, 6 LT - TT-T K AND R7 RETURNED TO +1.5V, HOLDING THE BASE POTENTIAL
+ ¢“+ OF QI AT APPROXIMATELY + IV. THE COMMON EMITTER POTENTIAL
-n,o e ey : IS OV SINGE Q2 IS SATURATED.
o
08 E gga N GAPAGITOR Gl,RI AND GRI COMBINE TO FORM AN INHIBIT GATE, WHEREBY WHEN -6V
u P IS APPLIED AT POINT J, INPUTS RECEIVED AT POINT G WILL FAIL TO TRIGGER THE
R CIRGUIT. CONVERSELY THE GIRCUIT IS ENABLED WHEN POINT J IS RETURNED TO
s OV SINGE GRiI WILL NOW PASS POSITIVE @OING TRANSITIONS.
J/
THE CIRCUIT IS TRIGGERED AS FOLLOWS: A POSITIVE TRANSITION APPLIED AT POINT
lnoss G DRIVES Q2 INTO GUT-OFF WHIGH, IN TURN, ALLOWS QI TO CONDUCT. AS THE COLLEGTOR
OF QI APPROAGHES OV, CR2 CONDUCTS GCHARGING C3, AND MAINTAINING Q2 IN GUT-OFF.
| Q2 REMAINS OUT-OFF UNTIL G3 GAN DISCHARSE SUFFICIENTLY THROUGH R3 TO PERMIT
CONDUGTION OF Q2. THE PERIOD OF GONDUCTION OF Qi IS PRIMARILY DETERMINED BY
¢ THE SIZE OF O3 AND R3.
COLLECTOR)
) BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE
€ REFER TO 50I6WD FOR MARKING INFORMATION
REF TELETYPém TOTA)L -2y -6V
: IPTION LOCATING  FUNGTION
DESIGN. | PART NO. | oTv. | NAME AND DESCRIPTIO NORMAL INVERTED
cl 177332 1 GAPACITOR , CARAMIC .002 MF COUPLING OUTPUT OUTPUT
c2 17733¢ ] CAPAGITOR , CARANIC .00| MF FEED BACK ™ §L T2 § K
c3 171680 1 GAPACITOR, CARAMIC .O4TMF TIMING ©
CRi 177108 5 | DIODE, D-2 COUPLING
CR2 DIODE,D-2 GATE
CR3 SAME AS CR2 CLAMP
OR4 SAME AS CR2 CLAMP
CRS SAME AS CR2 GATE
[»]
Rl 18177 I RESISTOR ,FIXED 22K OHM GATE olE
R2 137442 ] RESISTOR,FIXED 1500 OHM BIAS o3
R3 137444 ] RESISTOR, FIXED 8200 OHM TIMING o
R4 1374 41 2 | RESISTOR,FIXED 1200 OHM COLLECTOR _LOAD
RS SAME AS R4 COLLECTOR LOAD :
Re 129881 i___|RESISTOR, FIXED 3300 OAM FEED BACK APPROVALS
R7 118144 ] RESISTOR ,FIXED 2700 OHM BIAS D aND KorM
RS 118160 1 RESISTOR,FIXED IOK OHM BIAS 2
RS 143656 ] RESISTOR,FIXED 5| OHM COMMON EMITTER LOAD
RiO 8147 1 RESISTOR,FIXED €800 OHM BIAS N
# . no, IT
Q1 177108 2| TRANSISTOR, P-22 SWITCH £hop: ko, 178398
Q2 SAME AS 0| SWITCH DATE: 3-1-60
P.D.FILE NO. |-11.134A
€C 172063 j’ CIRCUIT cno: ETCHED rawn An o
+L8V
ENGD. E.H.P {aPPD.
144498 2 PAD, TRANSIS TOR MQTE 3
CARD OONNEGCTIONS ARE REPRESENTED BY LETTERS %pomn%
TEST POINTS ARE REPRESENTED BY NUMBERS ;
L 1723995 .

ET-131481



EC 395 MAGNET FPULSE £ CIRCUIT BOARD EC 396 | /723 9¢&
SYMBOLS
~ IS 7R IPS This circuit is essentially a power one 'SSUE| DATE |AUTH NO
A shot which is preceded by an “AND® gate. The B-27-40 (1S 7981
8 circuit is designed to provide a -28 V to O signal 3 - ° ‘%?__
g to BRPE magnet coils, —a . e T eaesz‘—'
E C co 0 mp | 6 |3 -28-68172927
STATIC CONDITION
F —7
: Tn static condition Q1 is biased on by DC
K path through R3, R4 and R6. Q2 is an emitter
L follower holding Q3 in cut-off condition. The output
M is at -28 volts with this voltage being applied to
N the collector load (magnet coils).
P
R OPERATION
s
d A positive pulse (-6 V to O) applied to the input gate at Cl
\_ 172064 \wv_raxarfp will be passed only when the prime (Terminal E) of the gate is at O volts
STERP or slightly positive. The signal passes through CR1 and R2 and is
impressed on C2 and the base of Q1 thus turning Ql off. When Q1 is
c 5 “MIN turned off, Q2 emitter goes negative to approximately -1.5 volts thus Q3
(COLLECTOR) - 2 — —— is turned on applying O volts to CR3 and C2. The timing capacitor C2 has
/6 approximately a +2.5 volt charge on base side and begins to discharge
BOTTOM  VIEW through R5 and aims toward -6V, Four 7@ #//& n.Sec later when CR2 reacheq
(BASE) of TRANSISTOR a potential slightly less than ground, Ql is turned on and its collector
NOTE swings to ground. Consequently Q2 emitter goes to approximately 1 volt
——r— tm‘ning Q3 of .
e REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
REF TELETYPE [TOTAL
DESIGN. PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION
—CI 171567 1 | Capaclitor, Ceramic .005 Mfd{ Coupling Capacitor
c2 ‘m579 1l Capacitor, Mylar ,47 Mfd, Timing |
—_Ccm i77108 3 | Digde D-2 Gatc
| CR2 Same as CR1 _Gate
| CR3 Same as CR1 GCate
Rl 118180 i R t F 2K Bias
B2 118144 1 Reaistor, Fixed 2700 Ohms Blag
R3 1/8/72 l RES/Syon, FIXED R2AK Bias
__m__nmiz‘, 1 | Resistor, Fixed 6800 Chms | Rias
R4 120 /1 Resistor ,YAIMBLF 25k piMS | Tining Registor gerLer
_Re 1 13744 2 W.ﬂa . ~
;77 P LN T T —
] tor, ¥
R9 11814 ] Regigtor, Fixed 4 8 gﬁ - APPROVALS
R10 129850 1l | Seaist 0 _Ohms Epitter Ioad D_ano R EorM
R11 137601 1 Reaist [ el f\}&, o
R12 171589 1 | Registor, Fixed 1 Chm Limiting ad BVE A e
o} 177105 2 | Transistor, P-22 Aupliiier —Lne —
Same as Ql er PROD NO. JZA£IS
ﬁ TN&7 | T | Trangistor, 2N380 Amplifier SATE > oo
___ — _ I e PD.FILE NO /9- RES .00
%1 ?_@ E%IQ v p, DRAWN . £.£. | CHKD
. p L #4v [ENGD £4z.2 [aPPO
NOTE yl
_—m__lm 1 Etched Circuit Card CARD CONNECTIONS ARE REPRESENTED BY LETTERS M T E E T Y P E
N e -V CORPORATION
1 Strag 32_/* Eauge Insulated TEST POINTS ARE REPRESENTED BY NUMBERS P 4k
144495 2 PAD, TRANSISTOR 5 ——gns /723 9&

€7 13148



EC 40\
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3 5 E I ’
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J
\‘120(95
c
(COLLECTOR)
) 8OTTOM VIEW NOTE:
(BASE) OF TRANSISTOR REFER TO 5016 WD FOR MARKING INFORMATION
[ 3
(EMITTER)
DERSEI'GN TPEALRETTY':OE, h_g-;:.t' NAME AND DESCRIPTION LOCATING  FUNCTION
e 177108 2 1 Dlode, D-2 Clageing Dlode
CRD Same as CRL
R ’*gtg%, 2 Bniiaiaz._ziﬁsd_kggg_gaga Base Bias
] 2
el —
RS. 1374 2 | Beaistor, Fixed 1200 Ohms | Collector Igead |
BA. Same. as HS : ~
L_g% 177108 2| Transistor (PNP) P-22 Tnverter
Same as QL
_EC 172065 Circuit Card, Etched
2 | Strap Bare 24 AWG.
144495 2 PAD, TRANSISTOR

(PNP) \NVERTER (2)

CIRCUIT BOARD EC 4O\

| 7240\

This card consists of two identical PNP
common emitter amplifiers which provides an inverted
output signal,

Q1 and Q2 has a reverse bias of approxi-
mately 1.5 volts, the collectors of Ql and Q2 are
clamped at -6 volts by CRlL and CR2, With a negative
6 volts signal applied at point B and D, Q1 and Q2
are driven into saturation, causing the collector
potentials to rise (-6 V to O V) for the duration of
the input signal,

SYMBOLS

0>
Al

AUTH.NO.

s
3 Vo-28-59 -
4

69892

—# GQND

QC
» K
-
-2V -6V
u\ f'll
o
o
o T1Q Q2¢
>\
R3 TP4
D «+—{5c%} Q2
o P-22
e — » GRD
v P
L ——-‘-2—— -V
4.5V — v

NOTE !

CARD CONNECTIONS ARE REPRESENTED BRY LETTERS

TEST POINTS ARE REPRESENTED BY NUMBERS

S
— ¥ 1.5V

APPROVYALS

D AND EorM
<
e we 17451
— — |
P.D.FILE NO.
onawN. . A |cuKo.
ENGD. S:S. lapep.
TER&Y o‘% E
17240




EC 420

)\

3 2
72420

+ 1+

6 5 4
Ec420 |
+

| 172420

Lﬂx‘vzxrxt_zmnoowb}

\- 172068

c
{COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
3

NOTE
TEMITTER) Refer to 5016WD for marking information.
D:sﬁ'én, TpEALnETTY;é TSIQ‘ NAME AND DESCRIPTION LOCATING  FUNCTION
A1 171587 1 Capacitor, Caramic .005 Ml  Conpling .
[ CR2 — 2 Sann_aaiﬂgl d il
* Ragafir. Fiyed 7500 O | Fipa Bysa
jg 15t _f__&ﬁmm_4ﬂ§%%mL
| R3 137441, 1 " no1200 Collector Load . |
‘ 1181 1 " " o1 Baaa Bias
= mmb 2 — e T
B Same as RS ollector ]
_R7 137442 1 % _" "
_R8 118156 1 n n |____Feed Back Reaistor
| 77106 1 Transistor, N-33 Amglifier
77105 2 Transistor, pP-z2
ame as (2 Ampliff%r
| EC 172068 1 | Circuit Card, Btched
144495 3 PAD, TRANSISTOR

P
0o

‘.' o

CIRCUIT BOARD EC 420

SQUARING

172420

AMPLIF IER SYMBOLS
This circuit is designed to operate in
conjunction with the start-stop oscillator (172391
to 172394). The circuit is basically a two-stage
regenerative amplifier and a capacitively coupled

SQ

SSUE| DATE AUTH.NO.

-/9-& O N F/908

F4
3 5-26-61 6989
4

¢-5-62(7303]

pulse amplifier. The circuit converts the sinusoidal

‘AMP
input into narrow output pulses.

In the static condition -5.5 volts on Terminal H,
Ql and Q2 are conducting Q3 is off and the output on

Terminal A is at -6 volts. With a sinusoidal input
(0 to approximately -12 volts) applied to Terminal H, the following action
takes place. When the signal reaches the -6 volt level, Q1 turns off and™
the zollector goes to +1.5 volts which consequently reverse biases the
emicter-base junction of Q2 and thus Q2 turns off. When transistor Q2
turns off its collector goes to -6 volts since its collector is clamped at
-6 volts by CR2. With a negativs going transition applied to C1, a
differentiating capacitor, the base potential of Q3 will go negative for a
short duration of time. This causes Q3 to conduct and its collector
potential will go to O volts during this time. A narrow positive pulse
will be produced once for every cycle of operation of the oscillator,

When the input goes positive and reaches a voltage level slightly
higher than -6 V, Q1 will conduct and its collector will go to -6 V which
will turn Q2 on and its collector will go to O volts., Since this is a

positive transition, Q3 will not conduct and no pulse will appear at output

Terminal A.

NOTE ¢
CARD CONNECLTIONS ARE REPRESEWTED BY LETTERS
TEST POINTS ARE REPRESENTED BY JUMBERS

APPROVYALS

D AnD EorM
A7
:::n.-uo. 172420
i |
DATE:
P.D.FILE NO.
orawN. . X1 | cHKD.
:nsq‘égg AP'D‘tfgs__
TELETYPE

CORPORATION

172420

KT-1 824888



NOTE:
VRREQULAR TRANSISTOR BASE LEAD CONNECTIONS

INSULATED W/IRE
STEAPLS

N

ECAD)

‘\

Lo_a"zgrxc-xﬂnonﬂbj

e
\n‘

b

FICKURP AMPLIFIERE

This card consists of two common emitter
amplifiers which generates a pulse of rapid rise time
from an int-=grated input,
connected through a magnetic pick-up to a <6 V supply.
The output of Q1 is strapped to the input of Q2 in
the connector (F and L),

When the sinuscidal input at point A goes
negative, CR2 BECOMES REVERSED BIASED.QL is biased at
cut-off by R4 RETURNED TO-12 VOLTS. THE COLLECTOR OF QI IS
+6 VOLTS AT THIS TIME AND IS APPLIED TO THE BASE OF Q2 BY

VIRTUE OF THE EXTERNAL STRAP BETWEEN L AND F. Q2 IS

- -

CIRCUIT BOARD EC 43\ 17 243)
1SSUE! OATE AUTH.NO.
The input at point A is 2-8-5.2 /7{5_' Y22
EREEhrER

A 5-1286 |
AN YR

-12-60

H.5 /490

4-3-6l

69 357

7
8
9

'5-26-61

69892

4-5-62

23031

g-2-6

74065

BIASED TO CUTOFF. CRI CLAMPS THE COLLECTOR TO-6 VOLTS.

WHEN THE INPUT GOES POSITIVE, CR2 IS FORWARD BIASED,R6 AND C3
INTEGRATES THE INPUT AS WELL AS R3 AND CI. QI BECOMES FORWARD BIASED, ITS
COLLECTOR POTENTIAL DROPS TO-6 VOLTS. THIS FORWARD BIASES Q2 PLACING

ITS COLLECTOR AT GROUND.

5¢-G3

7682/

[
{COLLECTOR)
. BOTTOM VIEW
(BASE) OF TRANSISTOR NOTR: .
REFFR TC 5016 D FOR MANWKING INFCrIIATION
¢
JEMITTER)
o:s::’ém. Tp‘u":r":é ’3;:% NAME AND DESCRIPTION LOCATING  FUNCTION
& I e [Tpteerating Cagacilor
P Ypas
RATING
T — iR o A——— 8 £ Y€ TR A oo
g?z ] DIO - !;gL%TlON Sy
_ :]_L%ﬁl 1 Resistor ) ollector load C——’ GND
§ P /Y- L C e GND
o[22 1 R | Bjas Registor
118180 L | Res L |
25 o - E———b N Z —
) HM INTEGRATING )
77106 Transistor N-33 Amgl_ifler ' : A
177108 i ) P-22 | -12Vv -GV J a2c | IS
Igl?? ISTOR FIXE FEEDBACK E——" ;l_r g_!
= L SSa— N — 1 |9 APPROVALS
; Straps, Bare 2L Awg x | Q L__’Q\C——-—— D anp EorM
. STRAPS,INSULATED 24AWG u P
144495 2 PAD, TRANSISTOR E—» YA oy >
- - J — -1V E-NU
v ey S v  soo. no. 1 124 3]
" 2z (DATE: 10-23-59
N 0 P0.FILE NO.
v T e onawn. K. IcHo.
o - ENGD. APPD.
NOTE: ;
CARD CONNESTIONS ARE REPRESENTED BY LETTERS, T Eolgpeo;nxo': E
7 TEST POINTS ARE REPRESENTED BY NUMBERS. l 7 z 4 3 l
Baad .\: .

KT-50148¢



EC 469

, 172469

3 e
<

+ + ¢+
in$ M
+
of 6| e @
\* +e+++4 ¢

\T206%

c
{COLLECTOR)
NOTE:

BOTTOM VIEW REFER TO 5016 WD FOR MARKING INFORMATION

(o:st) OF TRANSISTOR
[
MITTER)
REF TELETYPE [TOTAL

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

777332 ﬁﬁﬂ‘;jm; Cgsmjg 03 Toupling
2720 .001 " | Faed Back
o T TR AT 1 " TUBUAR. Q2 MF Timing.
FCRL | 177108 5 ode, D-2 “Coupling

D2
S%m

CRS Sama as CR2 _Gata
E L 1 | Resistor, Fixed 22K Ohm | GCate

137402 1 " " 1500 "
B3 13 7ULds 1 " " gonn M —%ﬁ‘i&ng
'ﬁ%" 13744 2 L n.1200 Obm Callectaor Load
[BS 12985] 1 Jnnmginnammmu__b;umg -
|_R?2 1 n n 21001 Biaa
B8 1181 1 - " 10K Ohe "
(R9 L3856 1 " " 5] Ohem Common Emittar Load
LRI 817 1 n n___AROO Qhen | Bias
% 177105 2 gﬁgﬂ :ng p-22 Syitch
_F'm 172083 i Eqﬁi“ﬁ EEE EﬁEh'"—'

[44433 2| FAD, TRANS[STOR

CIRCUIT BOARD ECA4 62

172469

SYMBOLS

FIXEDP ONE-SWHOT
\00);5 ,

The purpose of this circuit is to penerate a
pulse of 100 micro seconds in width in response to an
input., Normal (positive going) and inverted outputs
are provided,

The cuiescent state of this circuit is that
Q2 is saturated, receiving its bias current primarily

5-26-6! 695092

through R2 and_R10 connected in_gagallel with Cﬁgagnd
O V and the collector of Ql is . Q@ is maintained cut-off by cross

coupling of R6 and R7 returned to +1,5Y, holding the base potential of Q1
at approximately +1 V. The common emitter potential is O V since QR is
saturated,

Capacitor C1, Rl and CR1l combine to form an inhibit gate, whereby

when -6 V is applied at point J, inputs received at point C will fail to
trigger the circuit. Conversely the circuit is enabled when point ¥ is
returned to O V since CR1 will now pass positive going transitions.

The circuit is triggered as follows: A positive transition
applied at point C drives Q2 into cut-off which, in tum,
duct,
maintaining Q2 in cut-off,
sufficiently through R3 to permit conduction of Q2.
tion of Q1 is primarily determined by the size of C3 and R3.

Q2 remains cut-off until C3 can discharge

-\2v

INVERTED
QUTPRUT

NORMAL
OUTPUTY
TP A)Y-

m
[ 4

-P ~
— ~aV,
— -\2V

S

NOTE S +1.5V ALL DIDDES D2

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

allows Q1 to con-
As the collector of Q1 approaches O V, CR2 conducts charging C3, and

The period of conduc-

T —e 3\5V

& //6-6/ /6264

1

APPROVALS

> and

&

moo. 8o, \ 124069
DATE:

P.0.FILE NO.
onaw, 2. J1 | cuxo.
ENSD. ) APPD

172469

PE
1

TERRALYSN

SV 100480



EC473
i 172473
T | e RIL_ e l¢eve 5
v R N c
"3 4 ldEy :
mto{éj‘”_]«f«f—-#ﬁ‘xli :
¢ —NPNewOron NN T OO :
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\ +II +4+ e+ J:

c
(COLLECTOR)
® BOTTOM VIEW
(8aSE) OF TRANSISTOR
3

NOTFE:

REFZR TO 5016 WD FOR MARKING INFORMATION

‘pulse of known width in the range of .9 to 1.5 milli-

CIRCUIT BOARD EC473

YARIABLE ONE -SHOT

Q- 15 NMS
The purpose of this circuit is to generate a

SYMBOLS

seconds in response to an input. Normal (positive
going) and inverted outputs are provided,

The quiescent state of this circuit is that Q2
is saturated, receiving its bias current primarily
through R2 and R10 connected in parallel with CR5, R3
and R11 to -6 V., The collector of Q2 is approximately
at zero volts and the collector of Ql is =6 V, Ql is
maintained cut-off by cross coupling resistor R6 and

172473 ]
GBATE I:UIN'O ‘

HS-1139

=75 EIAL?
I/'és—'-lg A
5-26-61 69892

N-le-e/ eZ&
-5-62 2303

resistor R7? returned to +1.5V, holding the base potential of Q1 at approxi-
mately +1 V., The common emitter potential is zero volts since Q2 is
saturated,

Capacitor Cl, Rl and CRl combine to form an inhibit gate, where-
by when -6 V is applied at point J, inputs received at point C will fail to
trigger the circuit, Conversely the circuit is enable when point J is re-
turned to O V since CRl will now pass positive going transitions,

The circuit is triggered as follows: A positive transition
applied at point C drives Q2 into cut-off which, in.turn, allows Q1 to
conduct, As the collector of Q1 approaches O V, CR2 conducts charging C3,
and maintaining Q2 in cut-off, Q2 remains cut-off until C3 can discharge
sufficiently through variable resistor Rll and R3 to permit conduction of
Q. The period of conduction of Q1 is primarily determined by tha size of
C3, R3 and the setting of Rll

(EMITTER)
D:stlrén. T:AL:T":(E 782,," NAME AND DESCRIPTION LOCATING FUNCTION NORMAL L-\zv INVERTER | _ (v
_%x__..az.z___??'é I | Capacitor, Ceramic ,002 M Coupling oVTPLT OuUTPLT
G2 12753/ 1 ..QQLHL_?&_&& TP § b TP2 4%
T 137308 1 il TUBULAR—I3 WF | Timing i "
(o}
TRl 177108 5 D-2 %
CR2 - 0 S&L il
__gi‘! Same as CRZ Clacp
_CBU, Same as_ CHZ
CRS . Sams as CH2 | Gate I .
C H R F K 0
e 118177 L | Resistor, Fixed 22K Ohms | Gate 1R
BZ 9 " " [1] N o ___J
- R3 113227 ] il 3900 1 m v T MK ;
TR 132041 2 il t_ 1200 7 Collector Load A ]
5 Same as Bl
..—1& 129851, 1 mm..ﬂ*dﬁm%_ﬁm ' a Q2 cl e APPROVALS
B T . K )Fee e —Sw [T T
_R9 13656 1 bl U5 W Copmop Fmjtter load : 001 2
Ro Theu7 T 1 | "aog 7 Biaa g . =
R 171545 1 liming. ~ ® R——»—w prop. wo. \ 12413
e 177105 2 Transistor, Pp-22 d ch 0817 g——"“l\/ P
R2 Same a3 Gl 2 4.5V [Po.FILE MO,
A 1172083 3 I renit Lard Eichad DR AWN, CHKD.
. o ENGD. APPD.
1178 2 A3T-2X36FIL NOTE: .5V ALl DICLES D-2 T kTY E
110328 2 Rt _2X38 HMER CARD COMMECTIONS ARE REPRESENTED BY LETTERS Eolg,%,,",g,,
TEST POINTS ARE REPRESENTED BY NUMBLKS 172473
144495 2 PAD, TRANSISTOR




EC 490 SIGNAL DELAY CIRCUIT BOARD EC 420 | 172490

| 50 ALS) SYMBOLS .
, \ | 72 490 < /u' ssuE] _DATE  |AUTH.NO.
- E P + A 2z [6-307
o tr v+ tet+r e+t + 8 This ecircuit consists of a RC integrator 3 g~ -55 F Iyl
c comprised of R1, R2 and C1, and a two stage re- 08 -39 M5 1238
N 3’ @2 E a\ E 0 generative amplifier comprised of Q1 and Q2. There < Su\é'::‘: = i—%%—
~ %l v ¢ il | L £ is no polarity reverssl between input and output : :
me + 4+ 4+ +d + o+ + + €4 + 4 + F signal, however there is a time delay between transi-
—NNEeOONDOO—am T*TnON~ :r tions., The integrator circuit will only permit
v T EEEEECTT e s — - - - K pulses of relatively long duration to be applied at
°+++++++ + + + L Q base.
n ) , " —
$ E E ul With a negative 6 V potential applied at point C, Q1 is biased
\98 Y >l P in a forward direction, causing Q2 to be biased at cut-off, Q@ and Q2
\+~ ++++ ++ + + + : collector potentials are clamped at -6 V by CRL and CR2,
/

\ With a positive 6 V transition applied QL will cut-off after a
\72075

time delay of 50 microseconds driving Q2 into conduction, causing Q2
¢
{COLLECTOR)
NOTE:
BOTTOM VIEW REFER TO 5016 WD FOR MARKING INFORMATION
(u'sz) OF TRANSISTOR
[ 4

collector potential to rise from -6 V to O V, C2 and R7 provide re-
generative feedback,

(EMITTER)
DERSEIZN. T,E‘L:;YNPOE. Tg;:" NAME AND DESCRIPTION LOCATING FUNCTION
gg ] C T * T T;
L7233/ 1 Q01 MFl _Feed Back Cap,
% 177108 2 2z ' Clanging Diode 1
[ 159851 13 stor, Fixed Ohms _Ba_nio_ging
% S —
3 1181 1 W W W 7 W
i 118] 1 n "L700 " " "
gs %n?%Lxhsartwvvﬁg“_ﬂﬂhmnmiqp
B ky/1A) i esistor, Yixed 1<00 Uhms -
 R7 118180 1 " " JOK " Feed Back Reaistor . - 2
B8 . SAME AS R] s Basa Bias c sa
177105 g:::f - I N APPROVALS
hﬂlm 2 iator, P-22 wﬂr U9 D anD Eor M
EC 172075 1 Circuit Card, Ftched ]_: - |
- e E-NuEnn
144438 2 PAD, TRANSISTOR .5V P eV oo wo 172490
\é
3......-n.v DATE:
-3 .SV P.D.FILE NO.
onawn. 44 |cri
NoTE o A
CARD CONNECTIONS ARE REPRESENTED BY LETTERS Tgokp%;';?’.w E
TEST POINTS ARE REPRESENTED BY NUMBERS
St ’ 172430

ET-191480



EC CIRCUIT BOARD EC 177543
TIME DELAY RELRAY LOE/VER SYMBOLS Vsl sare Tavemwo
This circuit consists basically of two relay drivers, 12 1 h-2-62] 750\
_ one of which is operated by a time delay circuit. 3 [i2-10-62 [75337 |
ANODE Ir. the static or "off" condition, M is at O volts or . J 2
(—m c £ } Ga7E—Ao more negative and Q4 is conducting holding Q5 off. — D.R.D |4
T i A ++ 8 oFcwrwooe | Transistor Q5 collector output (K) is connected to a relay
~ g “ W N ) o s e biased to ~28 volts, Diode CRl is forward biased and a
l& N 8 —@3) W § D 3//24/&0‘” A C-ON";@OO’:_ Lz | small amount of current flows from ground via Rl, CR1 and
o> Y INRIIEIN | ercrivrea relay to -28 volts., Unijunction Q1 and SCR Q2 are off
+ P+ + o _L Y : B/ holding Q3 off., Collector load of Q3 is a relay biased to
-28 volts
- O=NNITO OM . »
M ~ "3:, on o mc_ Y : aM/TfEE‘@ When a +5 volt signal or greater is applied to input M, QL is turned off, Q5
+ A L A + L * 82 is saturated and output K goes to ground energizing the relay (collector load)
'”:2 . 5 wl sorrom vew o and reverse biasing CR1l, Capacitor Cl begins to charge toward ground via Rl,
) o @) ) é @3 Nl wwovve o At some voltage (less than half the voltage across Q1) the unijunction will be
"8 U % ¥ pl TENS/ISTIEL triggered discharging Cl via emitter and R2, A positive pulse is applied to C2,
+ ¥l L &4+ ¥y + R SCR %QZ), and the SCR will turn on if the external control contact is closed
\ + < S applying a negative voltage on the base of Q3 switching Q3 on which places 0
/ volts at output J and the second relay is energized, Q3 will be turned off
L when SCR is cut off by the opening of external control contact., Q5 is turned
c /23155 off by placing a O volt signal or more negative on M input. Output F of Q3
(COLLECTOR) provides lead which permits by-passing the circuit card in its intended
8 BOTTOM VIEW application,
(BASE) OF TRANSISTOR NOTE ' The delay of this timer may vary between 4,5 to8.5seconds depending upon
£ "REFER TO 50I6WD FOR MARKING capacitor tolerances and operating tga?rfperature, Y274
(EMITTER) INFORMATION -28YV
EXTELLNAL
REF TELETYPE TOTAL CONTROL CONTBRCT
oeEsieh | PART No. | aTY. NAME AND DESCRIPTION LOCATING  FUNCTION P S sy ¥
Rl 118162 1 Resistor fixed 270K ohms Timing
B2 137603 1 " " 510 ohms Base 1 Load
R3 137400 1 " " 1.2 K ohms Bias
| R4 | 143659 2 " " 560 ohms Divider
R5 118724 1 " " 220 ohms Divider
RA 129852 1 " " &%_E_ghma__ Current Limiter
B7 13743 1 " " 1, ohms Base Bias
B& Same as Rl . Collector Load
R9 1 mn 5,6 K ohms Bias
R10 137438 1 " " 100  ohms Current Limiter
R11 118169 1 " " 1 _ meg, Switch by pass
Cl \A8\05 1 Capacitor 2Z MF* 20 % Timing
c2 177107 1 " o1 MF Coupling
_CRL 177108 2 Diode D2 Input Diode APPROVALS
ﬂ Same as CRL D AND EcrM
| Q) 177610 1 Uni junction Oscillator . pod
L Q2 1 Silicon Controlled Rec, SP1 Switch : vy
Q3 % 2 Transistor 2N398A Power E-NylBER
Qly 177105 1 Transistor P22 Amplifier prOD. No. /7 7 5.3
Q5 Same as Q3 Power DATE B-2-7 -2 2
Strap 2 Strap-Bare 724 AWG P.D.FILE NO. |11\
» - DRAWN <SSy~ | cHK@
1595 - 1 5 Pad, Transistor ENGD. E 4~ APPDVﬁ%_
= 95 T | Circult Card - stched —NOTE: _ TELETYPE
2 CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS ’
ETN /77543

ET-131481
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