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"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 providesthe schematic dia-

grams and circuit board drawings for the
1A and 2A Tape Senders and 1B and 2B Tape
Receiversused inthe 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 information. Arrows e—
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 electrical components arranged on a
printed circuit board so asto perform a specific
function or functions. Eachlogic symbolis 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

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 TP172322 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) liststhe subject mat-

ter ofeachdiagram and drawing included
inthe section. In addition, it also lists the num-
bers of the WD and EC drawings.

DIAGRAM DIAGRAM
SUBJECT NUMBER ISSUE
Sending Signal Converter 3831WD D
Receiving Signal Converter 3833WD 7 jo—
Line Break and Automatic Answer (Sending) 3843WD 4 j—
Automatic Answer (Receiving) 3845WD (0]
Sending Distributor 4439WD C
Receiving Distributor 4441WD F
Y-Connector 4799WD C
Sending Signal Converter W/Rubout Delete 5917TWD A
"Y' Connector 7024WD 5 "]
Protected Unattended Transmitter (Identifier) 7025WD 5
Protected Unattended Transmitter (Recognizer) 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 (0.41 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
[| 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
Time Delay Relay Driver 177543 4
L Transmitter Start Recognizer Logic 303650 5
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NOTES

TTSC 500(586 LEVEL CODE)- CIRCUIT
ELEMENTS Z 206A & Z 2068 ARE OMITTED —
TTSC 800(78 8 LEVEL CODE) Z 206AAND
Z 206BARE INCLUDED.

DENOTES POSITION IN MODULE

Z NUMBER DENOTES CIRCUIT ELEMENT

AND EC NUMBER REFERS TO CIRCUIT
BOARD.

FOR ACTUAL WIRING DIAGRAM REFER TO
3835wWD
NUMBER IN CIRCLE DENOTES

TEST POINT ON CIRCUIT CARD.

WITH REGARD TO OUTPUT WAVEFORMS ALL
RISE TIMES SHOULD BE 6 « SECS OR
LESS WITH VOLTAGE LEVELS OF -6V
£4v TO OV WITH THE EXCEPTION OF
INTEGRATOR EC-361, SIGNAL OUT EC325,
AND PICKUP AMPLIFER
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NOTES

REFER TO VARIATIONS IN APPARATUS CODE
CODES CHART

AT -6V WHEN AUXILIARY CONNECTIONS
ARE NOT USED.

DENOTES POSITION IN MODULE

Z NUMBER DENOTES CIRCUIT ELEMENT AND
EC NUMBER REFERS TO CIRCUIT BOARD

FOR ACTUAL WIRING DIAGRAM REFER
TO 3837WD

NUMBER /N C/IRCLE DENOTES TEST
PONT ON CimCU/T CARD.

WITHN REGARD 70 OUTPUT WAVE FoeMS
OF £C355, £CI5/, EC46® AND £cC38)
ALL RBISE TI/IMES AND FALL T/mES
SNOVLD BE © MN/ICROSECONDS OR
LESS, ALlL OTHEL OVTPUITS RISKE
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NOTES
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NOTES

REFER TO VARIATIONS IN APPARATUS CODES
CHART

DENOTES POSITION IN MODULE

Z NUMBER DENOTES CIRCU!T ELEMENT AND

EC NUMBER REFERS TO CIRCUIT BOARD.

FOR ACTUAL WIRING DIAGRAM REFER TO
4438WD.

® NUMBER IN CIRCLE DENOTES TEST
POINT ON ClRCUIT CARD.

WITH REGARD TO OUTPUT WAVEFORMES OF
EC 365, EC473 AND E£C359 RISE AND FALL
TIMES SHOULD BE 6 4 SECS OR LESS

WITH VOLTAGE LEVELS OF -6V*4VTO OV
OR SLIGHTLY POSITIVE. ALL OTHER
OUTPUTS SHOULD HAVE RISE TIMES OF

6 4 SECS OR LESS WITH THE EXCEPTION
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NOTES

REFER TO VARIATIONS
CODES CHART.

IN APPARATUS

2 | DENOTES POSITION IN MODULE

3 | Z NUMBER DENOTES CIRCUIT ELEMENT
AND EC NUMBER REFERS TO CIRCUIT
BOARD.

4 | FOR ACTUAL WIRING DIAGRAM REFER TO
4440wWD :

5 | @ NUMBER IN CIRCLE DEMNOTES TEST

POINT ON CIRCUIT CARD.
6 | WITH REGARD TO OUTPUT WAVEFORMS OF

EC365, EC473, EC469, EC490, EC374, AND
EC359  RISE TIMES AND FALL TIMES SHOULD
BE 6 USECS OR LESS WITH VOLTAGE LEVELS
FROM —6V£.4V TO O VOLTS OR SLIGHTLY
POSITIVE. ALL OTHER OUTPUTS SHOULD HAVF.

RISE TIMES OF 6 USECS. OR LESS WITH THE
EXCEPTION OF START-STOP OSCILLATO®

BS
Z 324
EC 359 CM STOP START
y Z 305 0 i -
| EC473 CJ -6 H
FALSE
z 304 START CP CL
EC490 £ z 30IC z 3028
siG. - EC374 EC 326
SYNCHRONIZING, STOP STOP START c| peLay L M 5 )2 . 2
cue-cLop JINSERTER // NOTE | ofi s0uS @ ®
N ‘
L® L@ START AND START PULSE
START OR" GATE —_AMPLIFIER
) OPERATE ] _°sv GATE
A 0
P ('1) _st.[— -6V
REGISTER
DRIVE
BR SIGNAL :
B z 3034 BQ BP BN : REGISTER BL BK BJ , BH BG g
EC40! ‘
NOTE
c] z 33 c] z 36 z 317 z 318 z 319 cy z 310
n TA\EC 359 o\ EC359 EC359 EC359 EC359 TA\EC359
H K H K H K
poB I — POB 1 ->- +>— POB 1
0 BR =\08 ® $—eA\08 ® T ® ® T ® ® T 0B ®
z 3038 F
EC40! C
z
L1 ®
y e J L CONTROL L
PIB. N ® T PB N ® = — REGISTER N i
=\18 I} i =\8 P @ @ ® ————— \rie PIa /@
M 7 7 M :‘B M
! . E
+ L5V | 1 NOTE +1.8v J' NOTE +1.5v wi sv
1 1 o 0o +1.5V .&"
- ST
XY ” KY Iy " - " 4 XY L4 Y oo Y er e 2
7 ol o 2 2N I A 3 o b 2 v 1 ml m O W]« < m
————— --——-—--—————.—--—u-*-Q ——-—-——-—--—-u —————-—-—u-%———————gngp———————g q*—-————-— 0- 9—- ——————on—qh————-———u QJ ——-——hi ——-—EL
A -j\ AA A XK AA AKX N A

TO RECEIVING SIGNAL CONVERTER




€T108147
TCT35(8-36)

“v" CABLE

TRANSMITTER CABLE ASSEMBLY

4799 WD

ISSUE| DOATE AUTH.NO.

olo|

2-16-62] 72539
2-19-62]| 72488

-31-62 | 73817

|
ASSEMBLY
DATA SET i SEMBL
@
CHASSIS GROUND | ST
SEND DATA 2o .
RECEIVE DATA 3 ,\I
’l
REQUEST TO SEND | |4 '; A
- = —— =
SPARE ] EXTENSION CABLE ASSEMBLY
SPARE 3 }
INTERLOCK 6 j
SIGNAL _ GROUND 7 1 ! RECEIVER CABLE
I ASSEMBLY
CARRIER ON/OFF 8 Q —
+17.5V 9 I @
REMOTE R 19 oy 3
= ‘ r SCHEMATIC DIAGRAM
Reommon “" T | [20 ‘ 5 FOR
? 7 TRANSMIT-RECEIVE
READY 21 | 8 TERMINAL
= MODIFICATION KIT
SPARE z 20
25 21 ) 21|
SPARE 23 « 23 APPROVYALS
D AND EorM

P - 4
e

|

| enofden

| PROD. ne.izqa (W) !*’
| }

' OATE:

P0.FILE NO./-3 3 13988
DRAWN.E. E. CHKD.o
ENGD. O.L.H. |aPPD

TELETYPE

CORPORATION

4799 WD




, 5917WD
TO TRANSMITTING DISTRIBUTOR | CK REVISIONS
Jeo! | fciles | DATE [AUTH. NO.
J_ Y Y ¥_ Y Y '¥ y AA < las el siren IR o A 1377231 72320
—— em— ——— GnE  em—— m CEEg, CESED D CENED I S— e SumED EEED CEDED CIIEID R S G D CGEnte cCEmD SIIED SENLD - cawn D CEELE G IS SIS ST CINED mmm G GEID SN  Smmmm— v ———————————— e e — . @ . -
v ' 3 a 3 g Q Q _l_._:v q = N
‘j /VOTE /
o * 4 NOTE |. GND.
=
2 BM BM  lem \'\® BS BS ~ |ses Bs=C | cK
22158 22168 =+ @ Z 208D @ Z 2088 @ Z 208A Z 2070 @ Z 207C @ Z 2078 @ Z 207A NOTE I Z 2138
EcS60 EC505 £Z k] Ec3es sjecses AJEecaes k| ECc38s L]ec3es B Jecses AjEec3es EC363
O <188 Bl FiLtem P sy
or oR OoR OR oR OR OR |
} a; ;p F 3 ) c R 7 N M F 3 ) c | -
;
. | GND.
' | CL z 2148
- : EC363
— B87 P R
— - FILTER | -12v
| | 0)
| | N
| | i K5
T : | S
3
7 -6V @ ZBZQO4A - iB3 2 FILTER | < +6v
/ K EC375 @
INH : I" A<r
A B ) | GNO. ;,l 4
k @ @ - 184 /)('_, 4 ’
@ z zozcl@ z zoucl@c z zolal@ Bl e r )
écgg'zo s CR ecsel |nCR Ec3el N Q EC361_JM cQ - lB‘ &= GNO.  ppon
‘ | rf SCHEMATIC DIAGRAM
INT INT Nt || INT INT INT INT -I2 - ‘ HlGFl:)';PEED
a2 <IN o
] -28V
’E I I ﬁs I I B y bay T ecTuRN W/RUBOUT DELETE
| | TTSC 501
o ﬂ | AND
-|ov_\———/ | ' TTSC 80)
"y’ - " ‘4" 3" 0" " ‘0" A "PROD. NO. 5917 WD
3 |2 |/ |o |samPLE UNIVERSAL ¢ m o J20! A OATE. /O-2G-G2
o ¥ M & a ? 2 | x x X N S0 P.O.FILE NO. |- ILI34A
yww X Y __Z= —_—_———_—_,——_,gt——_——_—_—_—_—__—_+—-n—-—-_——_ 4+ —— —————_——_ -  ————_———— ——_———— = DRAWN,S” Jy]ChxD.
k /t /t/t N /L I /t- ‘ N A €ne0.E H P|aPPO.
/ | TELETYPE
VECTIONS TO READER MARK CONTACTS ; CORPORATION
b 4 |
_— o '! . 1 5917 WD
| !




NOTES

TTSC 501 (586 LEVEL CODE)- CIRCUIT
ELEMENTS Z 206A & Z 2068 ARE OMITTED —
TTSC 801 (78 8 LEVEL CODE) Z 206AAND
Z 206BARE INCLUDED.

DENOTES POSITION IN MODULE

Z NUMBER DENOTES CIRCUIT ELEMENT
AND EC NUMBER REFERS TO CIRCUIT
BOARD.

FOR ACTUAL WIRING DIAGRAM REFER TO
5916 WD

NUMBER IN CIRCLE DEMNOTES
TEST POINT ON CIRCUIT CARD.

WITH REGARD TO OUTPUT WAVEFORMS ALL
RISE TIMES SHOULD BE 6 «SECS OR
LESS WITH VOLTAGE LEVELS OF -6V
£4v TO OV WITH THE EXCEPTION OF
INTEGRATOR EC 36!, SIGNAL OUT EC325,
AND PICKUP AMPLIFER

FOR TYPE 2, 5 LEVEL OPERLATION,
THE LEAD ON 8J-C MUST 8F
BEMOVED. TYPE /, S LEVEL orEre-
AT/ION 1S /OENT/CAL 7O 7TYPES —
G,7 £8 LEVEL OPERLAT/ION.

A
Ta0 Y \
- )
0
X
(8]
o
3]
STOP STARTO | 2
[} —
-8V
Z 211A
STOP START
A
J2o! l
SIG
-
w
a |
®
2 |
i
X z 2098
& ' €c a3l
o |
| by
(@] >|
[
|
|
sz01 | CM C
Z 209
zczlzz‘n ECa3l
vy -—lav
M [k® 2
BIAS FOR —7J+6V |12V u
REQ TO ~x
SEND - S
. x
o
A = -
_Jdz01 . ______v

_El_

TO TRANSMITTING DISTRIBUTOR
. 4

N

A\ 4

AUX. CONNECTIONS
. ——————

TO READER MARK CONTACTS
e

/ Y | , \V4
[Uu— CMIED CEEND CENED CENED GENED GEEN S CE CTEND CENED GEEED CEEGNY G G GENNED IS CEEED S——— == NS css— —-——— em— GRS csm—— c— —————_—P—_————— RN CGENND RN GURNRED TENNES  Che— —
3 BH N 0 q] 3 3 3
S 7216 A Ec4ol < - ‘
28] | 0 EC505 a g
g e o ~/BJ BHE5 2 aM BM BM BM
/ 22154 22158 22168 2 @ ® |z 2080 @]z 208c @]z 2088 D]z 2c
EC560 EC560 EC505 k| ECc305 s fjecses AlEcae
L|@CN
X o o
i TR F‘ £ D‘J * ’ ° ¢
D -~ — |
Nove N\ l
@ _cs
Z 210 1
ps EC 322 :
H —
| 1
-6V o
) 1 . o[ BN
Z 206A
o NOTE k] Ec378
| | 4 .
INH
®
-1 [ *
2200/ OcR z 202¢[dcq
4 +::: :::“L INT INT
~9V LEVER
-6V | G
o u
GND. —28V -lov
" \ . 71615413 |21/ |O |SAMPLE a UNIVERSAL \
o o _ o _ _ _ _eR e llf_'@_'{_._ - 5 ___ 5 _____3
ANAAAA j\ AN, A




—

S-R SECT.2 (REAR) S R ! E
NOTES : : -
DATASET 8l - 36) A 0 9B | o | | , SEND_TERMINAL
REFER TO 199620 FOR ACTUAL WIRING. SEND DATA -2 <__1.__(er —) o —") e - NI - ) Wi ./
- v i R ‘ (32) ‘1‘: . ) . " ] . g
ALL VOLTAGES DC. ‘ _ I _ i) (33)
ALL RESISTORS 1/2 WATT AND RESISTANCE VALUES | T ) (34)
IN OHMS. |
€———————— INDICATES TERMINALS ON PLUG DS ® A, o - : , ' = (48) ] . :
RECEIVE DATA 3 & < 5-R  SECT.2 (REAR) : ‘ ' | — ""Y“, 7 — 4G
———— INDICATES TERMINALS ON RECEPTACLES (30)5¥, CKT.A™ : : v : L J - '
ST AND RT. : W : ; s _(25) - . < Ty ' b
REQUEST TO SEND 4 & _ o | o : : : R-BL <4 REQUEST TO SEND (AM) | !
] coLor cope: - - Ro)(26) : | | | , Lo -
W - WHITE BK - BLACK SR | (27) » : : ! . R-Y | / ) .
P - PURPLE S - SLATE l | (‘Tc- “(28) R2001 | | ) J4 REQUEST TO-SEND (A) |
0 - ORANGE R - RED o —oe YW\ o .
i A . . | 47 ‘ E ;
BL - BLUE G - GREEN CLEAR TO SEND 5 &— — ‘ o7 _ __ 8L & . N Ii
BR - BROWN Y - YELLOW l %&R SECT.1 {FRONT) | ) 1
| . v !
P (13s, © . _ALL (6) . | | : W- , - ~
POSITION DESIGNATIONS ON THE SEND-RECEIVE DATASET READY 6 <—F o— - - . | _ G e
SWITCH (S-R) ARE AS FOLLOWS: { (2)R : A\
S - SEND | |o—» ; »
R - RECEIVE BK NO— : 7
. : 7 ~
’ S-R - SEND:RECEIVE SIGNAL GROUND 7 e"—“ ) | N _ y
T - TEST ' | -
S-R SECT.2 (FRONT)
l (158, ALL (24) | | | {
TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESES S0 L™ ; (63)8R-Y |15 spaRE ; , v L
REFER TO\TERMINALS ON THE S<R SWITL.. THE | 1 | ' O— N I
TERMINAL DESIGNATIONS ARE FOR REFERENCE AND ARE | _ | |
NOT MARKED ON THE S-R SWITCH. : o . N
. l 5 “ . .- -
REMOVE RESISTOR R2001 AND STRAP A WHEN CONNECTED (46} I ’ \
TO 1A OR 2A DATASPEED SENDERS EQUIPPED WITH A - | . . . o /| A2 S 4 : .
199551 PROTECTED UNATTENDED TRANSMITTER MODIFI - SR (40) R2002 STRAP A ' N\ . e
+17.5v <—i < A ; B el SQHENATRLG o .
CATION KIT. . Vo S ~ ' NOTE 8 . \ ‘ :
REVERSE GHANNEL SEND 11 . £ S - 2.7 (42) - - OA45) 0. (44) | , A BR-G 3 BLIND w{lgmc DiAGRAM ' f
. | .| B - | STRAP B i R BR_| L FoR:
. / . . . , . N i 2
REVERSE CHANNEL 12 &—— —12 R
RECE I VE | L S-R §E$Té1 (REAR) ‘ | DATASPEED
. . W-BR '
R_ (14) :
( : , ASSEMBLY
| (15) ) | ‘ L ASSEM.NO. 19
| (16) : | s APPROVALS ‘
, S-R SECT.1] (REAR) v | . eoru
DATA TERMINAL | W-0 (12) ALSW | CKT-A 2) S ! : W-R . ‘ '\'1
READY OR REMOTE 20 & ' - : <20
CONTROL COMMON I (8) : i . : MBER
-RY (9) | |
TY (10) - ~ (n | . L1 - | | 12 148/' 4
I (39) ’ ' 0 N o) tarp : f,r’——‘.," DATE 3/17/84
, | W-BL PN : ’ : . BK-G 19 DRA h
RELEASE 19 &— O | ‘ DY
L W-y ! _(38) : : W-y >
i (37) A A A A A A A A AAA A /AN . ‘ - CORPORATION
SPARE 2t S T —O 52 1t A B R R AEAD 13 777 "¢ 5 47 "3 72" RECEIVER TERMINAL s 024 D
SPARE BLIND o 7 w 4

i ' ==



° NOTES o | | 7025 WD
_ |REFER To 7026w0  FOR acTUAL R GR702 REVISIONS
WIRING DIAGRAM. - B o . . . , : 1SSUE] DATE | AUTH.NO
» - o | ' T N S A2|3-13-64 | 81044
ALL VOLTAGES DG EXGCEPT TERMINAL o A z732 , © RELAY |r~ i2-9-64_|828
21a9 8 AI0 ON GCONNEGTOR J701 ‘ ‘ S ! - 4 _18-18-65 187498
~ -. - - e e : w [enev ] ag | -10-65 [87496-Z
INDICATES ' TERMINAL ON R N - - AK=6 '
3 ; ‘ : : _ LOCAL SIGNAL g
RECEPTACLE J701. . , , | /2 TRANS.
» ' ) ' RELAY DN sTART
B100l1, CI00I, ZI00| & Z1002 ARE _ 2732 _ } |
4. |ASSOCIATED WITH Z732 PART NUMBER | _ L 2.1 L | k7= | 2t Ces PATA
199570, 7029 WD & 7030WD. : X;m " ! AK=6 \** 3o
- HOMI
TERMINAL  DESIGNATIONS ENCLOSED . IN (IDENTIFIER) : |
5.|PARENTHESES ARE NOT MARKED ON | _ | _<35 FRAME
‘I |z732 TERMINAL CONNECTIONS: REFER TO o cal-rlou | _
1 6.| TERMINAL CONNECTIONS ON P702 ‘WHICH . , L | /Be —28YV
- |coNNECTS TO Zz732. : . T AN
SEE NOTE 4
" clool
.47 MFD.
K716-
13 I'M I
N 4
3¢ (A9 110 vAC
v R BK—(1) . < jL<AIO AC GOMMON
. w ;
‘ ' : N E 3 § "—'L(ss{»s M
Bioo1 {CW S O EFow \ [ewren  o|212 3 2|z _ v ,
PP SR I R - ¥Me-L |,
_ X o : ‘ ¢! REgEENsDT
|~ ) ) ’ . ) TO
v - |BKk-(2)
BK [3) : " "\ - <o SCHEMATIC WIRING
SEE |\ DIAGRAM  FOR
NOTE : PROT ECTED UNATTENDEDY
' : 7I6 V] TRANSMITTER IDENTIFIER
4 L MODUL
. e kmie-L | o, seno  JassEMBY BO-199502
: 3 | T\ DATA APPROVALS
, T<Dz © IJ .. RorM
il (g
bCa CARRIE :
: I\ 4 DET CRT E-NUMBER
) 3::‘/ -- K7i6-L LJBIO BLIND proD.N0. TO25WD . L
- Al '
/' \ AN
47 ] DATE: 11-16-63
2 < Az RECEWE [Po.FILE NO.1-A148/134A A
—t— K716-L | DRAWN. G.AM. | CHKD.
2 41 < ENGD. WRF [aPPD
TELETYPE
| CORPORATION
troner 7025 WD
vC255(8-94)

4fﬂ’ ET-131491




B i -
] 3 L 'y ; —9
NO NOTES
A EC650 7 O 2 7 w D
1] REFER TO 7028WD FOR ACTUAL WIRING 7820H
DI AGRAM. '
EXCEPT TERMINALS A9 & - RD 0 g2 prpt v . REVISIONS
2] ALL VOLTAGES DC INTERLOCK c2 e f | 1SSUE DATE AUTH. NO.
Al0 ON JSOI. (DATA SET READY) ‘
2 6-8-61 82363
(" 3] TERMINAL DESIGNATIONS ENCLOSED IN I 7829 8M M 3 8-31-6U 83261
— PARENTHESES ARE NOT MARKED ON | k817U >< 835-L m 2964 | szson
COMPONENTS. l 30 ” 5 N ' 5 8-18-65 87198
6 1 91065 87408~
y gktc:ag‘slzgmns 1/2 WATT UNLESS OTHERWISE | il l — e YT
: -28 VOLTS B >
i 51 > INDICATES TERMINATION ON FOR REFERENCE ONLY | - In |
: RECEPTACLE J801. 146527 LINE BREAK AND | >< K817-U |
B AUTOMATIC ANSWER KIT.
64 BI00I, CIOOI, Z1001 & Zzi002 ARE | | 1M
ASSOCIATED WITH 7828, PART NUMBER r 1 | 0 !
199570, 7029WD & 7030WD. I : | - K835-U> | 0
RELAY : ! 15 12
T 1M o w . UNC|40 \
7] 7828 TERMINAL CONNECTIONS REFER TO : >\ /|Bl/ K835-U L S, I - { AN
. TERMINAL CONNECTIONS ON P802 WHICH B | | AK-6 o ! oo
_ CONNECT TO 7828. : | RELAY ;
‘ AUTO ANS. | | 2L K835-L L o |
y 8 ! GRD. ] AK-6 EC650 i
( LY GRO. 1 28308 EC650 :
| 78298
I 9\ /M 32 0SC 1829
c RECEIVED DATA A2 | k47\u I3
- Jﬂ_“ 12
Ba>——o +6V
EC650
B8 )—F——— 45V 18296 :
RELAY
Au>—|-——. -6V RD 2L K817-L !
| +6v 0 AK6
OF F 4\ BREAK SWITCH
| ssol
_}_'B HOMING
|
REVERSECS )—L—%OT, * (RECQUFER)
/ CHANNEL I /\
{ D RECEIVE s _ 7828
. =1 KeI7-L
| 3B R M\ 2 BN\ 12 .
3 :
| KB35-L—15 22 22 22 Ké7\- I T
B 7828
8, o foom LOCAL
. w Lo & !
8 e == RELAY !
—] BREAK 10 >— I M o J 5 26 25| HCO K814
/ RD |
| iav N coiL 1! SCHEMATIC
| 5o _= | WIRING DIAGRAM
DATASET GRD. C3 38 ©s 526233 ! FOR
- N s L PROTECTOR UNATTENDED
ELAY
GRD  B6 R TRANSMITTER
E | Yy 2C0 K8 14 100
- —o—@
RD coIL 2 RECOGN | ZER
BF I MODULE
/. i
| ] - ASSEMBLY NO. 199555
: N 4 ug 3P 3NO RELAY [
117V AC A9 1 } 3C0 Kgly ! APPROVALS
N /N RELEASE |
‘ AC CMMON  Al0 > | K817-L ka1 cor | D AND R Eorm
— SAMPLE
| 1 5 |58 } - | 9N/ 2
I e N e line )
| K817-L ( 1828
. KB LY - NUMBER
| g -28V K817-U ‘
| N PN —L cioo |Proo. No. 70274D
. | 3 (SEE NOTE 6 & 7 ) r .
[ | E 1-9-63
{ REQUEST 1O SEND (A/M)  CI »—it— 55 oM 13 — ™
h | cR6 K813 7 ~ ~ [Po.FILE MO.  1aIus/134.4
Ke 17-L
REQUEST TO SEND (A) B8 D—— ~ © o DRAWN pp. |cHko.
C Slgy glge 8 1001 :
CARRIER DETECT cy f gggg; 2 8 2 Eg = (SEE NOTE 6 & 7 ) |enco. J.K. . |apPo.
(<)) w
( — BLIND o D B 3 - & - TELETYPE
) RELEASE 16 ke 13 w  H CORPORATION
N
7 ~
REMOTE RELEASE COMMON A7>—-|— 5 7
| oM k839 10 K835-U oM % Y 702 WD
READY A8 -L 7 -
®  TCaa-ea l ] l I 3 I 4 ] 5 é I 7 | s N l }"f -, I




BN

N

SIONAL GENERATOR BRUSHES
Fa | NOTES . £100) _ |
|
. af:u T0 :?ou FOR ACTUAL § ‘«
WIRING DIAGRAM. ' s ‘z
LOCAL SISNAL o LY R <c |
REFERENCE ONLY
C) ‘ |
SAMPLE v ! 9 J\O CODING DISC 199380
‘TERMINAL DESIGNATIONS ENCLOSED 1IN (0) ¢ | v/ |
2 |,a - HOMING — -@ "
PARENTHESES ARE NOT MARKEO ON Twe Goennirieny ¥ N\ . LOCAL SIGNAL
' __alE) sL / MOMING
s >—— INDICATES TERMINAL OMN COMMON v 0 \lt
| | receracie J1001. HOMING —o'f! P | (s
: (¢) w s COMMON
W— WHMITE 8K — BLACK 60 v ¢ —_{
4| P— pPumPLE R — RED
0— ORANGE 6 — GREEN
JIOO! TERMINAL VOLTAGES MAY VARY WITH | ) (RECOGNIZER)
APPLICATION AS FOLLOWS.
A-117 VAC E--6VDC X-NOT USED
B-AC COMNON F —-12VDC
a| c-t+evoc ¢ - -28VDC ‘ :
D~ GRD N — —48vDC
ASSEMBLY | TERMINA : ]
USED ON [T 2 ¢ 8 9 11 12 13 14 15 i‘
199852 |1 A ® 6 T 6 6 A X I ‘
199855 |1A B 6 6 T ¢ A ¢ ¢ TB1001I |
E |
o
°
x|
* i 1 REVERSE
E .
C100! I
k .5 MFD. r
“400vC : SCHEMATIC
LL] 13 FORWARD | - ' DIAGRAM FOR
AN ! SIC NAL
- GENERATOR ASSEM.
8K —(1) v 8K /
e ; (2 CGLUTCH APPROVALS
| —+7 | T
o~ - ‘ )
o A
cLuTCH 83 o|®. | o4 N
NMe NS : | L
I ] '
=z ~ . ! <‘ :;::: DATE: 11-16-63
PO.FILE #0.1-AMS/1344 A
__8k3) _y l (3 MOTOR AcC ORAWN. G JM._|CoO »: *
T \° COMMON cOMMON ENGD. W.RF. .
| M2 AR
g'o.‘o."." 7029 wo

M ” r.avam




4 N
5

% 1
NO NOTES o S S . o 1! : 7279 WD
1.| REFER TO 7278WD FOR ACTUAL S ' : T - crsol | RE VISIONS
WIRING DIAGRAM. -l | : e K - |
f L ]
'2.] ALL VOLTAGES DC UNLESS OTHERWISH | -
'SPECIFIED. {
3.| TERMINAL DESIGNATIONS ‘ENCLOSED , 2 : ‘
IN PARENTHESES ARE FOR REFER:‘ : INTERLOCK 6 R Sl — -28V 1 |
'ENCE AND NOT MARKED ON 'me RELAY ‘ o .} |
K501. . '
' : . N ' "ECA97 J
4.l >————1INDICATES TERMINALS. , ' SR 28028
ON RECEPTACLE PSO1 ‘AND TERMINAL . : ‘ ' ' RELAY |
'BOARD TBSOT. , SPARE . | : D . . K502 '
, — (INTERLOCK) 12>—— e RELAY |H Cofls l
| | . AL N | DRIVER | THS—— -20v
. ' 'm‘ ‘ | |
) 126018 ‘
i i " . ' |
‘CARRTER \ \ 1
oerier Y |
Rt |
T N . \ i
..... ‘ .ll‘” ‘ : 7 }I
RELEASE 19 H— | o
. . a s . } 2
RTMNTE E —1— K302
| nMMOTE 27 il ) T
, : ‘RELEASE 30 >_____5 ‘ v (8) k I — 1 PUNCH MOTOR (AC)
. CORMON : ‘ : , K501
. o . . 3) | SCHEMATIC
‘READY zv)—L———— . ~ | ~ W —\2 117V AC WIRING DIAGRAM
B - | ‘ . | ksor | I FOR AUTOMATIC
GROUND  t >—— : > GRD. | (&) ‘ <3 WINDER ANSWER ASSEM.
P e . < - | vg&k . (DATASPEED
R - ey ' _ 'RECE| VER)
_ B _ ASSEMBLY NO. 199593
-6VR . 15 >—1— -6VR o | , APPROVALS
. ' ‘ o B ' - D RJ Rorm
2y -~u€> +— tav : cAarr ]
T o o ‘ i dnumsen
SOV 24 > IV : PROD. NO.  7279WD
o | | DATE: 4/20/64__
ML 28 >t 418y B o , _ , ‘ PO.FILE NO.1:A148/134A4
t ‘ 1 DRAWN.GJM _|CHKOZL 7 "L
L O ' l ENGD. WRF  |aPPD. ./
-28v 17 ) e ‘ | | T E PE
o ao ' ‘ ‘ go'ﬁPORATnON
£Y100:47 3 7279 WD
. — 7C393(8-94)

ET-1314891
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|

- -

~ y',';'

l

IMSULATEL ST2RAPS

. |eecs20

RELAY DR/ivER(2)

(- A)
Q B
Ng c
' D
N\
" E
3 F
H
A J
K
0 L
0 .
N B ")
Y N
'3 ) [ 4
\4— + Ft+ 4+ +4 4+ 4+ 44 :
' 4
c \—/7206/
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE:
€ REFER TO 5016WD FOR MARKING
(EMITTER) INFORMATION
,,::.'3,, ',,‘A‘gﬁ“,'};‘ 'rgxl. NAME AND DESCRIPTION LOCATING FUNCTION
L] . ._~.=
Rl 129851 2 lissistor, Fixed 3300 ,5W ] Base o
R2 113180 > esistor Fixed 10K 5 Bias
R3 13742 | 2 .esistor Fixed 1500 .5W | Collector ]
R4 : Same as R1 —
RS - R3 i
L_RE Same as R2
sl 177% 2 Transistor Pe22 Amplifier
Y Same as (2 -]
| &G 172067 1 Circuit Card Etched
3 IStrap 2b AWG
3 Strap 24 AWG Insulated
147335 g _PA_b, TRANS (ST O

CIRCUIT BOARD EC 520

_ This card consists of two power amplifiers
which can be used as Relay Drivers.
operate with inputs of +8 and Gnd. With +8 volts at
input (F), «l1 is biased "OFF" and -6 volts appears| on
the base of w2, which turns "ON" and energizes the
relay.
"ON" driving &2 to cutoff by applying +1.5 volt to
base of (2. With (2 "OFF" the relay is not operated.

Relays which require operating voltages 'and
currents greater than -30 volts and 100 ma. should
be used with these circuits.
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OTE:
CARD CONNECTIONS ARE REPRESENTED BY-LETTERS
TEST POINTS ARE REPRESENTED aV\ﬁuntms.,,\\_
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[ec#2/ | eeLay omver ¢ | CIRCUIT BOARD EC5.2/
, REC. INPUT AMPLIFIER SYMBOLS

INSULATED STRALS S 4 This card consists of one Relay Driver il ~| revar |
‘ : Circuit and one Receiving Input Amplifier. The Relay | ——~iprivE]
4 ' |  Driver consists of Q1 and G2 with (2 not to be loaded
' ' greater than 30 volts or 100 ma. The circuit wil

' 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 Q2 turning it "ON", thereby,
energizing the relay. With Gnd applied at input (F),
Q@ is biased "ON" driving Q2 to cutoff by a,pplyz'l.ﬁ[l
+1.5 volts to the base of Q2. With @ off, the relay
is not operated. . P |
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146521
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The Receiving Input Amplifier is used tcl| convert a + 8 volts
signal into a zero, -6 volt cutput. With +8 at input (N), Q3 is biased "OFF
making output (L) a -6 volt. With -8 volts at input (N) Q3 is biased "ON"
placing output (L) at approximately 6+ .75 volts o:J{ ground .

~

2
3
4
S
6
7
8
9
\®IVZEr R-INMOO® >/

14

+ T A S

. | \ )
(COLLECTOR) 172067

BOTTOM. VIEW
OF TRANSISTOR NOTE:

€ ) REFER TO SOI6WD FOR MARKING
(EMITTER) « INFORMATION

: REF, TELETYPE |TOTAL — .
oesieN | PART No. l aTy. _NAME AND CESCRIPTION LOCATING  FUNCTION - |
) 177108 1 |Diode, D-2 Clamp ]
= 129851 2 |Resistor, Fixed 3300 .54 | Input Base
R2 118180 1 Resistor Fixed JOK ,5% | Bias
R3 137442 1 JResistor, Fixed 1500 .5W ) Joad
R4 Sage as R1
R5 118186 2 |Resistor Mxed 5600 .54 | Bias . i
Ré Same 3s RS
Q) 177105 2 ITransistor P-22 Amplifier
Q2 L7222 | 1 |Transistor 2N3984 Power
|23 Same 83 Q1
kG 122067 Circuit Card, Eched
tﬁm&mnam R4 sreqp
2| Strap 2l AWG Insulated ¥ {3500} A APPROVALS
R — = : ' A Luysy .E or
144435 | 3 PAD TRANSI/STOR B P
- 0 — -6V
Vi :
Yo owap, pyv-Y L2
l‘) M ] GND rroD NO. /L 652/
. P DATE /0-OCc7-&/
‘ Pu SV
= | ; A ad [ro.FiLE NO / -//- /3444
M : —_ -2V |oaAw~ cm(uip
Se _sr [encoocTe APPRS&_‘
4 _NOTE: TELETYPE
| ' "CARD CONNECTIONS ARE REPRESENTED BY LETTERS : CORPORATION
— 1 TEST POINTS ARE REPRESENTED BY NUMBERS I 146521




o

EMITTER +1L5V
. .
REF. TELETYPE |TOTAL »
DESION bart wo. oty | mame awo oescripTiON LOCATING  FUNGTIO
R 118186 3 | RESISTOR FIXED 5600 OHNS] EMITTER LOAD
R 2 SAME AS RI BASE_BIAS -
R3 118146 1 _IRESISTOR FIXED 4700 OHMS] BASE BIAS
Ra SAME AS R COLLECTOR LOAD ouT 4
CRI 177108 1 JDIODE 0O-2 CLAMPING DIODE . ™2
Q. 177106 i | TRANSISTOR WN-33 AMPLIFIER :
02 177105 [ TRANSISTOR P -22 GATE
EC 172065 ] CIRCUIT CARD ETCHED
_ e STRAPS - BARE 24 AWG v
4449085 2 PAD, TRANSISTOR
-12v -i2v
<le - ~ A
el =¥, APPROVALS
(-] D AND R EorM
L
ouT 2 A/
* IN 3 TP 4 [
E-N BER
prOD. NO. 72321
—-P -6V DATE: 12-30-59
R -2V :.:.FILE NO. [-11.134 A
s AWN.SWGG
sy S — + L3V ENGD. EPH
NOTE: TELETY
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
= eroser _ TEST POINTS ARE REPRESENTED BY NUMBER ) 172321
TC295(8-54).

EC 321

|5+

STRAP

R _Joia+
+
Q) | @ 4

¢ 1T«
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172321

(onvzRrXcxvmone»

SOTTOM ViEW

OF TRANSISTOR

c
COLLECTORN)
8
(BASE)
€

NOTE:

REFER TO SOI6WD FOR
MARKING INFORMATION

CIRCUIT BOARD EC 32|

(NPN) EMITTER
FOLLOWER AND |
INHIBIT GATE

NPN EMITTER FOLLOWER

SYMBOLS .

"TO PROVIDE CURRENT GAIN WITH NO INVERSION OR

- 18 O VOLTS.

o>

THIS CIRCUIT IS AN EMITTER

CHANGE IN THE SIGNAL LEVEL. WITH ZERO VOLTS
APPLIED AT THE BASE , ZERO VOLTS APPEARS AT THE EMITTER
THE NPN EMITTER FOLLOWER IS USED TO PROVID
LOW OUTPUT IMPEDANMCE ( MIGH CURRENT GAIN
ON THME POSITIVE GOING VOLTAGE TRANSITION (-

i

|
FOLLOWER u’Leo

|

TO 0),

DATE

AUTH.NO.

2 |5-

3 | 2-10-64

-6l] 69892
80304

INHIBIT GATE

THE BASE AND EMITTER POTENTIALS VARJ FROM -6 TO O
VOLTS INDEPENDENTLY. IN ORDER FOR Q2 TO CONDUCT, THERE MUST
BE A COINCIDENCE OF -6 VOLTS APPLIED TO EMITTER. WHEN THIS
CONDITION IS MET Q2 WILL CONDUCT AND THE COLLECTOR OUTPUT
CRI CLAMPS THE COLLECTOR AT -6 VOLTS WHEN

TRANSISTOR S NOT CONDUCTING-

ET-131481
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- ‘ - \ 172 322 . ISSUE| DATE | AUTH.NO.
N ¢ 0—+—+—|+++++9}+—o—-0 + + : K 2 _|5-26-6 ‘-”“A
o8 +c1 il c THE PURPOSE OF THIS CIRCUIT IS TO RESHAPE
S o . » o THE INPUT SIGNAL SO THAT THE NORMAL OUTPUT SIGNAL
=3 3 - € MAS A RISE TIME OF 8 USEC OR LESS, ‘ IPS
L] 5 ‘ ("] F . . :
1 O+ + 4+ + 4+ + + + + 4+t e+ + " Rl, R2, AND C| ARE CONNECTED TO FUNCTION AS :
* J ameworoe O0=-08"YT OO ~ J AN INTEGRATION CIRCUIT, WHILE Qi, Q2, AND ASSOCIATED H
é +e0 0 + + 4+ - + K CIRCUITRY RESHAPE SIGNALS WHICH ARE PASSED BY THE
o R L INTEGRATION CIRCUIT. 'NORMALLY THE INPUT AT H IS EITHER
1 9 E L] O OR —6 VOLTS. IF AT ZERO QI IS CUT-OFF AND IF
0 8 N —6 VOLTS QI IS CONDUCTING QI AND Q2 FORM A REGENERATIVE AMPLIFIER WHICH
o0 s SHARPENS UP THE INTEGRATED INPUT SIGNAL. ABOUT .300 MILLISECONDS AFTER
\+ + + o+ + ) & ) + : INPUT SIGNAL, OUTPUT SIGNAL IS PRODUCED.
. V

\ IT2062

c
(COLLECTOR)
. BOTTOM VIEW
(BASE) OF TRANSISTOR
. REFER TO SOIGWD FOR MARKING INFORMATION
(EMTTER) '
oesion. | ikt e 'St | name amo oescrirrion LOCATING  FUNCTION
cl 171686 i CAPACITOR, VYANTALUM — 100 MF | NYESRATION CABR
CRI 177108 2 DIODE, D -2 CLAWP
CR2 SAME AS CR| CLANP
RI® 137442 1 RESISTOR, FIXED (500 OHMS BASE BIAS
R2 118 144 3 RESISTOR, FIXED 2700 OHMS BASE BIAS
R3 . SAME AS R2 BASE BIAS
R4 118177 i RESISTOR, FIXED 22K OHM | BASE BIAS
RS 137441 RESISTOR, FIXED (200 OHMS A
RE SAME AS R2 : BASE BIAS
RT 129861 [ RESISTOR, FIXED 3300 OHMS BASE BIAS
RO SAME AS_ RS ' COLLECTOR LOAD
Qi 177108 2 TRANSISTOR, P-22 AMPLIRER
ez SAME AS Of AMPLIFIER
1 _jeae 2 PAD,, TRANSISTOR :
. 72088, | CIRCUIT _CA%, ETCHED
I 2 STRAP, BARE 24 AWS.

+L8V ! +1.8v

ot ' \ +185¢

CARD CONNECTIONS ARE REPRESENTED BY LETTERS [
TEST POINTS ARE REPRESENTED BY NUNBERS ‘

APPROVALS

prOD. NO.1T2322

DATE: |—27- 61

:. FILE NO.| °‘|::..K Ig%
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TERELIAE
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i ET-131481

EMITTER FOLLOWER f! SYMBOLS
/ \ 172323 | ssue[ DATE [autH.no.
- w A " Z |5-26-61_|69892
+ o+ ++ +++ ++9++++ g ]
o |
o o a C ‘
n g 5 3 ce@) o THIS CIRCUIT IS USED TO PROVIDE CURRENT GAIN WITH NO | aol er ABN
N E x| e E INVERSION OR CHANGE IN SIGNAL LEVEL. WITH ZERO VOLTS
- @ ol o F APPLIED AT BASE OF NPN AND PNP TRANSISTORS ZERO VOLTS
+ 0+ ++ ++ + + +0+ ++ + H APPEAR AT EMITTERS OR OUTPUT. WITH -6 VOLTS APPLIED -6
T —_umgwOrNOO O -—amToOoN J VOLTS APPEARS AT EMITTERS. THE SYMMETRICAL EMITTER
K FOLLOWER IS USED TO PROVIDE LOW OUTPUT IMPEDANCE (HIGH
o TOHFI+9+O++ 4040 L CURRENT GAIN) ON BOTH POSITIVE AND NEGATIVE GOING
§ . L E E M VOLTAGE TRANSISTIONS. |
[ 4
o0 O - N
W 7] P
\+ ++++0+0++++0+0+ 1
(]
\- 172065
c
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR +15V,
NOTE
e REFER TO 50I6 WD FOR MARKING INFORMATION
(EMITTER)
REF. YPE | -
DESIGN. TPEALRETTYNPOE TOIS-| NAME AND DESCRIPTION LOCATING FUNCTION : \PUT
sl O |
L 118186 ] RESISTOR FIXED OHNS EMITTER LOAD |
5600 N Q! OUTPUT
Ql 177106 i TRANSISTOR _N-33 AMPLIFIER 5 N-33 A _
Q2 177105 ] TRANSISTOR P-22 AMPLIFIER < w2 5
EC 172065 | CIRCUIT CARD, ETCHED x I
4| STRAPS - BARE 24 AWG > g
144 495 2 PAD, TRANSISTOR w b
R2 137438 2 RESISTOR FIXED 100 OHMS CURRENT LIMITING o 3
R3 SAME_AS_R2 ‘ « | a
o K-
N 4
|
l (7]
!
{
| APPROVALS
‘ E or M
D Q2 ‘ T
- p-22 1
INPUT N
- PrROD. No. 172323
OUTPUT —
TPS P “12V. DATE: I12- 28-59
s P.D.FILE NO. |-11.134A
S+ 1.5V orawn. S-We Teuk
R o G6ND ENGD.E.H.P [aPPD.
NOTE | TELETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS | CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS |
EISYHIAN - { |7 2 3 2 3
1
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ET108147
TC255(6-54)

EC324

-  |172324
R R ++p++++
Nm e c
~ E e Q) 0
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c
{COLLECTOR)
B BOTTOM VIEW
4BASE) OF TRANSISTOR
E

\— 172065

NOTE
REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
DESIGN Tf,'{:;y:: Toe- | NaME anD DEsCRiPTION LOCATING  FUNCTION
cl 127332 l CAPACI|TOR, CERAMIC -Q02MFD | COUPLING
CRI 177108 2 | DIODE D-2 CLAMP
CR2 SAME AS CRI CLAMP
RI 118146 I__| RESISTOR, FIXED 4700 OHMS BIAS
R2 118186 |__| RESISTOR,FIXED 5600 OHMS BIAS
R3 137440 |_| RESISTOR,FIXED 1000 OHMS BIAS
R4 129 851 I__| RESISTOR,FIXED 3300 OHMS BIAS
RS 137 441 2 | RESISTOR,FIXED 1200 OHMS COLLECTOR LOAD
R SAME _AS RS COLLECTOR LOAD
Qi 177108 2 | TRANSISTOR P-22 AMPLIFIER
Q2 SAME_AS Qi AMPLIFIER
EC 172065 ] CIRCUIT CARD, ETCHED
|__| STRAP BARE 24 AWe
144498 2 PAD, TRANSISTOR

CIRCUIT BOARD EG324

INVERTER 172324
AMPLIFIER S5U] _DATE [AUTRNO.
fmcoELL
mlpsu%fsnao AcN%N.eA.lsPBsL &F :MPPNLF;FFEORMMON EMITTER INVERTER _'_®_"__ 2 170-7¢- 2]

INVERTER

Q! 1S REVERSE BIAS AT APPROXIMATELY 1.5 VOLTS AND THE
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 3

N

Q2 IS REVERSED BIAS AT APPROXIMATELY + 1.5V 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 0 VOLTS DURING THIS TIME.

-12v -6V

OUTPUT
K
B TP3

-8V

CRI
0D-2

‘——- GND

OuUTPUT

.002 MFD.

R4

CARD CONNECTIONS ARE REPRESENTED BY LETTERS
TEST POINTS ARE REPRESENTED - BY NUMBERS
. . P N '-:‘-._ ., i. _.% :i-: - : ’f
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APPROVALS

D AND R
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EorM

-

E-N BER

PROD. NO. |{T2324
F

DATE: 2-1-60

P.D.FILE NO. |-II.I34AA

DRAWN. AB

ENGO.ENP |APPD.
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EV108147
TC255(6-54)

\ 172067

c
(COLLECTOR
B BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE

E REFER TO 506 WD FOR MARKING

(EMITTER) INFORMATION
REF. TELETYPE [TOTAL .
DESIGN | PART No. |QTY. NAME AND DESCRIPTION LOCATING - FUNCTION
R1 118186 1 RESISTOR, FIXED 5600 OHMS |BIAS RESISTOR _
' R2 118146 l RE SISTOR, FIXED 4700 OHMS |BIAS -RESISTOR
R3 137440 2 |RESISTOR, F BIAS _RESISTOR
(R4 3744l RESISTOR, F COLLECTOR LOAD
R5 18725 RESISTOR , FIXED ECTOR_LOA
R6 137 601 2 RESISTOR, FIXED 68 OHMS [CURRENT LIMITING
R7 , R3 BIAS RESISTOR
R8 SAME _AS _R6 CURRENT _ LIMITING
Y 17 7105 ] TRANSISTOR _P-22 AMPLIFIER
Q2 177106 1 TRANSISTOR ___N-33 AMPLIFIER
[ EC 1 72067 1___|CIRCUIT_CARD. ETCHED

6 STRAP - 24 AWG. BARE
144495 2 | PAD, TRANSITOR

WHICH IN TURN DRIVES Q2 INTO CONDUCTION. THE OWPPT AT P THEREFORE BEGOMES

-6 VOLTS. 12V +6V

!
o @ _ ‘
, M

NoTE |

CARD CONNECTIONS ARE REPRESENTED BY LETTERS

TEST POINTS ARE REPRESENTED BY NUMBERS.

!

I . ; '
_ EC 325 OUTPUT AMPLIFIER CIRCUIT BOARD EC325 | 172325
| | SYMBOLS
W — |72325 | SSUE| DATE |AUTH.NO.
Jo tHH+++ : THIS CARD BASICALLY CONSISTS OF TWO COMMON _F_&P (2 | (69892 |
» c EMITTER AMPUFIERS AND A VOLTAGE BIASING NETWORK. ONE
nﬁ ] AMPLIFIER IS A PNP TYPE THE OTHER IS A NPN. |
s £ |
F THE OUTPUT OF Q| IS GCONNECTED TO THE INPUT OF ‘
t++++ 4+ H Q2 BY MEANS OF A STRAP IN THE CONNECTOR BETWEEN POINTS '
¥ _amevwonro® J ! ™
E AND N. 1
+++ + ++ K ~ |
0. L QI AND 02 ARE BOTH OUT-OFF WITH O VOLTS AP-
S M PLIED AT POINT F. Rl AND R2 RETURNED TO +|.5V REVERSE BIAS QI APPROXIMATELY
©8 STRAP g +,75V. Q2 IS HELD GUT-OFF BY -2V COLLECTOR POTENTIAL OF Qi. THE OUTPUT AT
v R POINT P IS THEREFORE +6V. WITH -6 VOLTS APPLIED AT POINT F, QI GONDUGTS,
\\+++¢ +reedbdeesds g

APPROVALS

D AND R

EorM

e

prop. No. | 723 25

DATE: | =

26 -60

P.D.FILE NO. |-I].134A

DRAWN. E R

ENGD. EH.P

cHKoO)Y.
APPD. 4

TELET

CORPORATION

YPE

172325

I

|

ET-131481




ET108147
TC255(6-54)

EC 326

172326
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c
(COLLECTOR)
B8 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
Ci /77332 1 | CAPACITOR, CERAMIC .002 MFD COUPLING CAP
CR1 177108 1 DIODE, D-2 CLAMPING DIODE
R 137440 1 RESISTOR, FIXED 1000 OHMS BASE BIAS
R2 129851 1 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
Q1 177105 2 TRANS|STOR, P-22 AMPLIF 1ER ]
Q2 SAME AS QI AMPL I F 1ER
EC 172065 1 CIRCUIT CARD, ETCHED
4
2 STRAPS BARE 24AWG
144495 2 PAD, TRANSISTORS

PULSE AMP, AND
EMITTER FOLLOWER (PNP)

PULSE AMP

Q1 IS REVERSED BI'AS AT APPROXIMATELY +1.5V
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.

WHICH HOLDS Q1

TIME.

CIRCUIT BOARD EC326

OFF.

PNP EMITTER FOLLOWER

THIS CAUSES Q2 TO CONDUCT D
AND THE COLLECTOR POTENTIAL IS AT O VOLTS DURING THIS

SYMBOLS

THIS CIRCUIT IS A EMITTER FOLLOWER USEQ TO PROVIDE CURRENT

GAINS WITH NO
APPLIED AT THE

INVERSION OR CHANGE IN THE SIGNAL LEVEL.
BASE, ZERO VOLTS APPEARS AT EMITTER.

WITH ZERO VOLTS
THE PNP EMITTER

FOLLOWER IS USED TO PROVIDE LOW OUTPUT IMPEDANCE ;(HIGH CURRENT GAIN) ON
THE NEGATIVE GOING VOLTAGE TRANSITION (-6 TO O VOLTS).

NOTE

-2V

|
NPUT g
B -

002MFD
+|8
[+ {7]
["e]
+15V

1000 &

R2
—~ {3300

-2V -6V
| )
ngi o
za 0¥y
|
i ouT
T~ — wK
Nz TP3
N SQl
::>’ P-22
i
1
A —6ND
+15V P ey
R - -2V
S e415V

CARD CONNECTIONS ARE REPRESENTED BY LETTERS

TEST POINTS ARE REPRESENTED BY NUMBERS

APPROVALS

D aNnp R, - E oF M
R

- pri

E-NUMBER

PROD. NO. 172326

DATE: 2- 19-60

POD.FILE NO |-]].134 AA

orawn SW._ . Tewko L&

ENGD E.H.P |aPPD

TELETYPE

CORPORATION

1723267 75|
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m— r —— . ‘
| EC333 [ (NPN)EMITTER | CIRCUIT BOARDEC333 [ 172333 |

| , - SYMBOLS
- 172333 | FOLLOWER(2) ave_avinws
X IR R R . ‘ L o- ne
P % .l P This eircuit is a general purpose emitter , al- =
m E P ° follower used to provide current gain with no ~&
e @ 3 [ e inversion or change in the signal level, With
Y P Y PR G : umwluappliodatthobuo,umvoluamiid
4 NP e DO D OO NME DO~ o at the base, sero volts appears at the emitter. D N
- et e X 'l.th-é'a”ud 6 V appears at the emitter. The
imn+’+ +r+e9Pr+t+oe+++ot+ ¢+ . ﬂl-ittorfonmruudtoprovidolwwtﬁlt
n e ol impedance (high current gain) on the positive |
" x a po going voltage transition (-6 to O V),
vy [~ ’
\\+¢+ ++o+++ortt ot + ;

\HZO(-S

cou.:cm» NOTE:
REFER TO 5016 WD FOR MARKING INPORMATION

(
.OTYOH VIEW
(“u) TRANSISTOR

ERTTER)
oesten. | rant e [Tores| wame ano oescmiption LOCATING  FUNCTION
L R2 374L38 —2
LRI
Rl
= 177106 2
Q2
[ EC 1172005 1

_
144495 2| PAD, TRANSISTOR

APPROVALS
[ Rerw |

7

s w0 \121333
DATE:
P.0.FILE WO,
. onaw Q- X | oo,
NOTE S | TNed S.S.

CARD CONNECTIONS ARE REPRESENTED BY LETTERS o T k‘ I E
TEST POINTS ARE REPRESENTED BY NUMBERS LLY

T . — | : | ‘ - i V172333

-\aVv




EC 347

PULSE AMPLIFER (2)

/654
/ EC347
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172347

172065

c
(COLLECTOR)
N BOTTOM VIEW NOTIs:
(BASE) OF TRANSISTOR REFZR TO 5016 WD FOR MARKING INFORMATION
3
(EMITTER)

DESIGN. | PART NO. P?‘;Q" NAME AND DESCRIPTION LOCATING  FUNCTION
1 277272 12 1 Capacitar Ceramic 002 NF

C2 Same a3 Cl

CR1 [77108 2 Diods, D-2

CR2 Same as CRL

Rl 129851 2 Besistor, Fixaed 3300 Ohms! Bage Bias

R2 137LL0 2 " " 000 M

R3 B2 :

Bl " "

RS 137441 2 Re istormTixed 1700 Ohms| Collector Load

R& Same as RS " _

. T77105_ 2 Transistor, P22 Pulse Applifier
- __Same a3 Q1 n
[ 752088 1 Circuit Card, Etched

144495 2 PAD, TRANSISTOR

CIRCUIT BOARD EC 347

172347

This card consists of two common emitter

amplifier circuits used to generate narrow pulses
having a rapid rise time, The +1,5 V at the baso
applied through R4 holds Q2 normally cut-off, CR1
clamps the collector at -6 V, With a negative
going 6 V transition applied at D, base current
flows driving Q2 into saturation, causing the
colliector potential to be at O V for the duration
of the pulse applied at the base, The theory of
operation for Ql is identical to Q2.

SYMBOLS

s.\&
e

N
D

BSUE| DATE |AUTH.NO.

CmrE e DI

$—30-98 [ ns

)& . -

g //-/é-é/ 7/62¢

GND A

+\5V

NOTE $
CARD CONNECTIONS ARE REPRESENTED sv L.E.TTERS

TEST POINTS ARE REPRESENTED "Y NUMBERS

5-26-61_69892

APPROVALS

| A~

réo. no. 1712347
DATE:

PO.FILE NO.
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TC-473 (8-66)

EC35I

VARIABLE PULSE

17235I

)
8
c
D
E
F
H
J
X
L
M
N
P
R
Y
c 172050
(COLLECTOR
aa BOTTOM  VIEW
(BASE) OF TRANSISTOR NOTE
3 "REFER TO 5016 WD FOR MARKING IMFORMATION.
(EMITTER) :
REF. TELETYPE TOTAL
DESIGN. PART NO. QTY ‘NAME AND DESCRIPTION LOCATING FUNCTION
Cl 177332 L CAPACITOR, CERAMIC .002 MFD COUPLING
c2 177331 ] CAPACITOR, CERAMIC .00l MFD FEEDBACK
c3 171587 | CAPACITOR MYLAR .25 MFD DELAY
CRI 177108 5 DIODE D-2 . GATE
CR2 SAME_AS CRI COUPLING
CR3 SAME AS CRL CLAMP
CRU SAME_AS CRI CLAMP
CR5 SAME AS CRI GATE
Rl 118177 1 RESISTOR, FIXED 22K OHMS BIAS.
R2 137442 1 . RESISTOR, FIXED 1500 OHMS BIAS
R3 118180 2 RESISTOR, FIXED LOK OHMS BIAS
RY 137441 2 RESISTOR, FIXED 1200 OHMS COLLECTOR LOAD
RS . . . SAME_AS RU COLLECTOR LOAD
R6 129851 | . | RESISTOR, FIXED 3300 OHMS FEEDBACK
RZ WEILY I RESISTOR, FIXED 2700 OHMS BIAS
R8 . SAME AS R3 BIAS
R9 | 43656 | RESISTOR, FIXED 5| OHMS COMMON EMITTER
R1Q LI81u7 l RESISTOR, FIXED 6800 OHMS BIAS
BRIl 1U3667 ] RESISTOR, FIXED 3900 OHMS BIAS
0l 177105 2 TRANSISTOR, P-22. AMPLIFIER
02 SAME AS 0l
EC 172050 | CIRCUIT CARD, ETCHED
U435 2 PAD, TRANSISTOR

DELAY_

(.41 TO 1.3MS)

THE PURPOSE OF THIS CIRCUIT |S TO GENERATE A SIGNAL OF VARIABLE WIDTH
AS DETERMINED BY THE INPUT SIGNAL APPLIED AT POINT A.

02 1S NORMALLY CONDUCTING, RECEIVING ITS BIAS CURRENT THROUGH ERIO AM)L
R2 IN PARALLEL WITH CRS, R3 AND R8. THE COLLECTOR OF Q2 IS APPROXIMATELY AT
0 VOLTS AND QI, COLLECTOR IS AT -6V QI IS MAIRTAINED IN CUT-OFF STATE BY
CROSS COUPLING RESISTOR R6 AND R7 AND RETURNING TO +/.5 VOLTS HILDING BASE

| cmcun BOARD EC 351 | 17235
SYMBOLS REVISIONS
ISSUE| DATE |[aum NO.
! 5 |5-26-61 [69892
1 11-16-61 | 71626

7 2-6-64 | 80254

6-1-68197629 |

POTENTIAL AT APPROXIMATELY +i VOLT.

CAPACITOR Cl,Ri AND CRi COMBINE TO FORM GATE WHERE BY WHEN -6V [S APPLIES TO E AND 6 VOLT POSITIVE

PULSE APPLIED TO TERMINAL C WILL FAIL TO TRIGGER CIRCUIT, HOWEVER, IF TERMINAL E IS AT O VOLTS A

PQSITIVE PULSE WILL TURN Q2 OFF AND REMAIN CUT-OFF UNTIL C3 CAN DISCHARGE TO A LEVEL THROUGH R3 AND

RI1 TO PERMIT Q2 TO CONDUCT.

THE AIMING POTENTIAL IS VARIED BY APPLYING O OR -6 VOLTS ON TERMINAL A SINCE RII IS PART OF

DISCHARGE PATH THUS INCREASING OR DECREASING TIME OUT OF THE CIRCUIT, WITH -6 VOLTS AT A TIME OuT IS
APPROXIMATELY .4| MILLISECONDS. WITH O VOLTS APPLIED THE TIME OUT 1S APPROXIMATELY 1.3 MILLISECONDS.

- i2v -";sv
t INVERTED |
OUTPUT

TP28K

NORMAL
OUTPUT

TP3+L

R2

+1.5v

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

NOTE:

R3
10K

BIAS IN

APPROVALS

Raw D Eor M
0/41’ re 4
7L
E-NUMBER,
PROD. NO. | 7235l

DATE 12-7-59

FILE NO. 1-122.134AA

DRAWN.RJRs Tchko. & NV

ENGD. EHP |APPD.

TELETYPE

CORPORATION

172351




AN

N

ve- 473 (0-00)

'+++++4

J

.O"S!Plbl‘!ﬂoﬁ.

|EC 352

172352

IIA

WOLLCGM)
.OTT“ VIEwW
O“SE) TRANSISTOR
NOTE '
REFER TO SOIGWD FOR MARKING INFORMATION.
(ﬁmT_‘R) j
] L TOTAL ~ =k
DEsIeN. PART WO. QTY NAME AND DESCRIPTION LOCATING FUNCTION
TN 77T T T3 S— GATE
:ﬁ " “w o« —W
" ] " [1]
| L L — T
T " LT "
w [ "
L égg W, % n e
|—EC 1172070 CIRCUIT CARD, ETCHED
——

i

CARD CONNECTIONS ARE REPRESENTED BY LETTERS

CIRCUIT 'BOARD EC352
{ SYMOOLS

This cirouit designated as fan-out 18,
. in a sense, an an "OR" gate without a biasing resistor.

i S

|

172352

REVISIONS

AT, MO

m..uumanmsm

0 or more positive voltage, i.e. +1.5 volts, FK| FAN-
applied to terminal J and X the output te: our |
’ “.BQ(' D.i.L.u.“ m P m al go to +105 {
mmmmummmmn.nc. m»

floating unless J-K is clmmped by an extermal -

Yagxr nUNe)

W

The circuit is used to apply reset pulse
or signul to & number of circuits, the diodes provide isolation between
these circuits.

g

A
CcCRR ]

# —pt —B |
CR3
>

| cR4

—»——np
c |

L —

CcCRS

>t - L |

crR?

' - M

cr8
——~N

CcCRS

e

ALL DIOLES ARE D-2

|

TEST POINTS ARE REPRESENTED BY NUMBERS.

APPROVALS

Raws O !Tr ]
# -+
c-nvaen,
rae.n0.| 72382
OATE - -
FILE NO. | A
DRAWN.S W. |CcHiD.

ENGO.EH.P [APPO

TEh

AR

172352




AN

ETI0HI47
TC295(6-54)

EC 355

172358

— >
m o+ 4+ttt E v v+ 8
N~ c
Iy o
a < @ D
" 1 C :
O N + + 4+ + H
< —Nnvmwhoogz____gt J
+++ +++ ++++++++ ++ K
%)) ' L
mn —t -
(8] [+ 3 [+ 4 N
0 w (&) (&) P
+++ +++ 4+ + s R
S/
172065 —-d//,
NOTE:
REFER TO 50/6 WD FOR MARKING
INFORMATION
REF. TELETYPE |TOTAL
oesion | part no | aty. | NAME AND DESCRIPTION LOCATING FUNCTION
R1 129851 1 RESISTOR, FIXED 3300 OHMS BASE BIAS
R2 118186 ‘2 RESISTOR, FIXED 5600 OHMS BASE BIAS
R3 SAME AS R2 COLLECTOR LOAD
CR1 177108 2| DioDE, D=2 CLAMPING
CR2 ‘'SAME AS CR1 GATE
Q1 177224 1 TRANSISTOR '2N398A AMPUlFIEﬁ7
" EC 172065 1__| CIRCUIT CARD, ETCHED
[} 'STRAP, BARE '24 AWG
144498 1 PAD, TRANSISTOR

RECEIVER INPUT

CIRCUIT

BOARD EC 355

172355

AMPLIFIER

THIS CARD CONSISTS OF A COMMON EMITTER PNP
AMPLIFIER USED TO CONVERT A MAXIMUM DC SIGNAL OF
+50 TO —-50 VOLTS AND MINIMUM SIGNAL OF +3 TO -3
VOLTS TO A -6 TO +1.5 VOLT 'SIGNAL.

WITH A MAXIMUM OF +50 VOLTS AND MINIMUM OF
+3 VOLTS ON TERMINAL B, Q1 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,
Q1 CONDUCTS AND THE OUTPUT IS AT APPROXIMATELY
+1.5 VOLTS.

DIODE CR2 PROVIDES AN "OR" GATE. .WHEN

|
|
f

|

REVISIONS

DATE

AUTH.NO

2 | 5=26-61

69892

e

TERMINAL N .i1S AT O VOLTS, THE DIODE TS FORWARD BIAS AND O VOLTS APPEARS AT

o,

K WHEN Q1 'I'S CUT OFF.
-12v
m ~N
@ a
OUTPUT R
B
Q1
2N398A
+1.5v
— N
TS5
A - +1.5V
P
- -6V
R
= - 12V
5 + GRD
K g .
L

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

oy

STRAP

APPROVALS

D AND R

E or M

E-NUMBER

PROD. NO.

172355

DATE:

1-26-60

PD.FILE NO 1=11.134AA

ORAWN R.P,

CHKD

ENGD E.H.P.

APPD

TEL

ETYPE

CORPORATION

172355
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]

EC 359

CIRCUIT BOARD EC 359 | 172359:
[ .

= FLIP-FLOP 1  SYMBOLS
: —— |l72359 | » CT! w
+ ++ ++ g Static Description . | ¥ Vogi-rolag—eaal”
N$ 8 The flip-flop employs two PWP Mctionl ] = L‘
" transistors, so arranged that when one is conducting,
o 3 the other is held in a cutoff condition, Q) and|Q
= + ++ ++ H are connected in a symetrical circuit; each collé:tor
¢ —anmenorOAD-—NMmMTONON has a 1200 ohm load returned to a -12V supply. When
+ + K either of the transistors is cutoff, coliector current
0n® L will drop to almest sero, and- the OFF collector poten-
" M tial will be clamped to -6 volts by action of CRS or
©© N CR6, When either transistor is ON, its collector potential will be
w P approximately +1V, The OFF base will be at +1.23 volts; the common
\+ R emitter point will be at +1.0 volts and the ON base will be at +,7 volts,
[Operation
The circuit is normally driven by applying a positive 6 volts
pulse through C] and CR3, C2 and CR2, C3 and CRy, or G4 and CR] to the
c base which is ON, This results in the ON stage turning OFF and the OFF
(COLLECTOR) NOTE: stage turning ON, The flip flop may be driven by either of two pulses
REFER TO 50KWD FOR MARKING INFORMATION applied to each base, The positive pulses may be inhibited by returning
. BOTTOM VIEW R2, R3 and Ry to -6 volts, This prevents diodes CRl, CR3 and CR, from
(BASE) 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, -~
_‘z_ﬁanzu
o:ss,'g"_ TRt Y,fé f’;’-w- NAME AND DESCRIPTION LOCATING  FUNCTION TP3 !
:E /77332 1L [dI{ferentiating coupling |
am A
Same_as v W
w "
o -
| CR1 177108 G D-2 W ™2 RI0 RII
— _ ‘
LCR2 g : — - 1200 1200 : C_seria
ﬁ ] [ ) . res—
MD&B} -ﬁm&n_ﬂega ; , Cesertia
6 ame as Chb E~9t1'1:'o FLIP-FLOP
=l 118177 L T 74 : : . Feserors
2. ame as -.schargo-inhibit gate - "¢PRI'O:B
R ame as scharge-— ate .
é = F‘l w _ 6'— J PR’ B APPROV:I‘.:.
; : Y T — o
: NOR. |
12 (129851 esi Omm  [Base current limiting ouThuT
L] ; j — MopRi"I"A wo. 112359
%mu 2 W.ﬂuﬂw - T ]
' P 2.0.FILE NO.
_ -6V
:& 7I0s 2 Teanaiatop, F-22_ PIn-Tlop active algmenk ; ORawN. G4 M | CHKD.
: — . =12V Teweo. RUR_[areo.
|51 Y7063 1 TTrcuit card, efched P +15v = +18v T§ |“_ %T¥ E
| /43355 | 7 | pap, TRANSISTOR S SBAT.oN
SR 172359.
EV-151484
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— B R ¢

' -
" A ) i
A INTEGRATOR ; — YWBOLS
\ . . A R Ssue| oaTe [autH.no.
(- ' A THS CARD CONSISTS OF FIVE IDENTICAL INTEGRATOR INT
+ +t ++ +++ 4+ ¢+ ¢ - + » CIRCUITS.
. . — T
K p i o -  THE INPUT SIGNALS ARE APPLIED THROUGH 1800 OWM c "
: oS € DROPPING RESISTOR AT TERSMNALS A,B,C.D, AND E. THE —=o{w7 }
; +t1+++1+4+1+9+ F LEADING EDGE AND TRALING EDGE OF THE INPUT SIGNAL WILL 0 N
! - t H 8E DELAYED DUE TO RELATIVELY LONG TIME CONSTANT OF INT
! Sl *]®rm="222e = J THE CAPACITOR AND 1800 OHM RESISTOR. THE CIRCUIT IS € p
: H+1 1 1L + K DESIGNED FOR INPUT SIGNAL OF O TO —28 VOLTS FROM MECH- —E T }—
: o | Ial lwlle L ANICALLY OPERATED CONTACTS. THE PURPOSE OF THE CIRCUIT
o 1ol o] fo] |° : IS TO PREVENT NOISE FROM CONTACT BOUNCE TO QET INTO:
©Q , SUCCEEDING STAGE.
: \+ te+o+e +o+ + %
V 4
\_ 172049
c
(COLLECTOR)
8 BOTTOM VIEW
: (BASE) OF TRANSISTOR )
NOTE
. . —_—
e REFER TO 5016 WD FOR MARKING INFORMATION
o L (EMITTER)
REF. F‘re‘ LETYPE |TOTA i
’ oeguen PART NO. 81-,,_" NAME AND DESCRIPTION LOCATING  FUNCTION ,.
' R 137443 5 RESISTOR, FIXED 1800 OHMS ERIES DROPPING RESISTOR |
R2 137440 5 RESISTOR, FIXED 000 OHMS INTEGRATING RESISTOR ,
R3 SAME AS R | ; N1 R9 R our IN 2 RI L out
T SAME AS R T a >—{[ieoo ] Tes TP
RS SAME AS R |
R6 SAME AS R 2
R7 SAME AS R | °
R8 SAME AS R2 2 cs
R9 SAME AS R _ « "47 MFD 4T WFD.
RIO § SAME AS R2
cl 171579 5 CAPACITOR, MYLAR .47 MFD. INTEGRATING CAP =
c2 SAME_AS C |
c3 SAME_AS C |
c4 SAME_AS C|I
cs SAME_AS C| DAA::ROV:I;EM
EC 172049 | BOARD, ETCHED CIRCUIT 4
’
E-NJMBER
PROD. NO. | 72361
DATE: | —26-60
P.D.FILE NO. 1-11.134 AA
DRAWNSW. CHKD.
ENGD.E HP |aPPD.
NOTE T T
e 4
CARD CONNECTIONS ARE REPRESENTED B8Y LETTERS EOIEP%RA-F;F;E
TEST POINTS ARE REPRESENTED BY NUMBERS.
SR 172361
ET-131481
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o el x-".:.._-_." It ";:':: :5 “

/I Y .
EC 363 CIRCUIT BOARD EC 363 172 363
FILTER (2) | SYMBOLS
/ 172363 'SSUE] DATE ] AUTH.NO.
( bt bttt T ettt + ++ 4+ :7 THIS CARD CONSISTS OF TWO Pl FILTERS. 8 c '
) N:ro) c VARIOUS VOLTAGE INPUTS TO EACH MODULE ARE
S . APPLIED THROUGH THIS FILTER. | FILTER
m = i THE FUNCTION OF THIS FILTER IS TO REJECT e ——-.R
( S EH O + + T++++  n HIGH FREQUENCY NOISE. INPUTS ARE APPLIED AT
- _v nm“h_mgzgﬂgggt J POINTS B AND P, OUTPUTS AT G AND R.
- + |o|+ o+o+° +++++++ K |
[T IV L |
| 2 |+ |+ " |
m N :
. wg P
, \ ++ + +++++
: y
|72079
C
(COLLECTOR)
B BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE : REFER TO 50I6WD FOR
' == MARKING INFORMATION
(EEMITTgﬁ'l NOTICE: SPECIAL ARRANGEMENT OF CAPACITOR POLARITIES.
oesion | ErETYRE  [TOTAL| NAME AND DESCRIPTION LOCATING  FUNGTION |
— ¢ [ itiesi 4 |CAPACITOR, TOMFO_150WVOC FILTER CAPACITOR |
c2 SAME_AS_Cl FILTER _CAPACITOR
L C3 SAME AS CI FILTER CAPACITOR
ca SaME_As G FILTER CAPAGITOR
[ L1 171648 2__|coiL RF_FILTER, COIL IN | LI OuT |
7 L2 SAME AS LI RF__FILTER, COIL i _ B c
EC 172079 T__|CIRCUIT _CARD , ETCRED | + + TPI
170588 2 |screw, le-32 x . 438 C! == 10 MFD G2 == |0 MFD
BRASS , BINDING HEA ' T
GND. GND. | GND. GND. APPROVALS
N E-NJMBER
® GND. rrop. No. / 78363
DATE: / - 20 - 60 i
PD.FILE NO. /=7/./,
ORAWN. & & | CHKD,
ENGD. £ 4 A |APPD.
NgTE ‘ Tg lﬁ %T E
g::? &PNNECTIONS ARE REPRESENTED BY LETTERS ORPORATION
INTS ARE REPRESENTED BY NUMBERS.
Lk |- 172363
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185 35

EC 365

'VARIABLE ONE SHOT

/.

(-34‘0 R o] + ‘e

ST

" *@—*—-H—* "

N “:""o: 9:«:-22.';

138 B
, + * t

172365

WPV VZTr XCINMMOO ® > J

e RCUIT BOARD EC 365

.65 TO 2.2 MS
THE PURPOSE OF THIS CIRCUIT 1S TO GENE
PULSE OF KNOWN WIDTH IN THE RANGE OF .65 MILLIS
TO 2.2 MILLISECONDS IN RESPONSE TO AN INPUT. N
(POSITIVE GOING) AND INVERTED OUTPUTS ARE PROVI

THE QUIESCENT STATE OF THIS CIRCUIT IS
Q2
THROUGH R2 AND R10 CONNECTED IN PARALLEL WITH C
AND R11 TO —-6V. THE COLLECTOR OF Q2 IS APPROXI
AT ZERO VOLTS AND THE COLLECTOR OF Q1 IS -6V.
MAINTAINED CUT-OFF BY CROSS COUPLING RESISTOR R
RESISTOR R7 RETURNED TO +1.5V, HOLDING THE BASE
POTENTIAL OF Qi AT APPROXIMATELY +1V.
VOLTS SINCE Q2 IS SATURATED.

CAPACITOR CI,
WHEN -6V IS APPLIED AT POINT J,
TRIGGER THE CIRCUIT.

RATE A
ECONDS
ORMAL
DED.

|
THAT

IS SATURATED, RECEIVING ITS BIAS CURRENT PRIMARILY

R5, R3
MATELY
Q1 IS
6 AND

THE CQMMON EMITTER POTENTIAL

CONVERSELY THE CIRCUIT IS ENABLED WHEN POINT J

"SYMBOLS

Aungwo

ISSUE| DATE
2 15-26-6l |[69892

IS ZERO

R1 AND CR1 COMBINE TO FORM AN INHIBIT GATE, WHEREBY
INPUTS RECEIVED AT POINT C WILL FAIL TO

1S

RETURNED 'TO OV SINCE CR1 WILL NOW PASS POSITIVE GOING TRANSITIONS.

(COELECTOR) 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 OV, CR2 CONDUCTS CHARGING C3,
8 BorTOM view AND MAINTAINING Q2 IN CUT-OFF., Q2 REMAINS CUT-OFF UNTIL C3 CAN DISCHARGE
(8ASE) OF TRANSISTOR SUFFICIENTLY THROUGH VARIABLE RESISTOR R11 AND R3 TO PERMIT CONDUCTION OF
i MOTE Q2. THE PERIOD OF CONDUCTION OF Q1 IS PRIMARILY DETERMINED BY THE SIZE OF
c REFER TO 8016 WD FOR MARKING INFORMATION C3, R3 AND THE SETTING OF Rff. -6V
(EMITTER) NORMAL T INVERTE
“REF. | TELETYPE | TOTAL , OUTPUT ey AR
DESIGN. PART NO. oTY. NAME AND DESCRIPTION LOCATING FUNCTION TPI ‘l- L ™2 | K
(o] /77332 1 CAPACITOR, CERAMIC .0Q02 MF COUPLTNG : E —ev ' i
___C2 /7733/ 1 CAPACITOR, CERAMIC .001 MF FEEDBACK e 3
. C3 171587 1 CAPACITOR, MYLAR .25 MFD TIMING ‘ cre | crs ; .
CR1 177108 5 DIODE, D-2 COUPLING 1t -
CR2 .| . ' ' DIODE, D-2 GATE T b2y
CR3 | SAME AS CR2 CLAMP
CR4__ . SAME_AS CR2 CLAMP crR2
CRS ;. SAME AS CR2 GATE
| R1 118177 1 RESISTOR, FIXED 22K OHMS GATE o2
R2_ | 137442 1| RESISTOR, FIXED 1500 OHMS BIAS —
R3 143667 1 | RESISTOR, FIXED 3900 OHMS TIMING 7
§_ R4 137441 2 RESISTOR, FIXED 1200 OHMS COLLECTOR LOAD -
RS ' SAME AS R4 COLLECTOR LOAD ¢
R6 7129851 | 1 | RESISTOR, FIXED 3300 OAMS | FEEDBACK L5 S m
R7 118144 1 RESISTOR, FIXED 27006 OHMS BIAS p-22 ooz P PROVALS
RS - 118180 1 RESISTOR, FIXED 10K OHMS BIAS . —— T
R9 143656 1 RESISTOR, FIXED 5t OHMS | COMMON EMITTER LOAD , ‘
| __R10 118147 1 RESISTOR, FIXED 6800 OHMS BIAS ! : . .
R11 171565 | 1. | RESISTOR, VARIABLE 10K OHMS TIMING T . § . o3 = —
Q! 177105 2| TRANSISTOR, P=22 SWITCH & = T
Q2. SAME AS Q1 SWITCH : PROD. NO.
| ___EC. 172063 ‘; 'g;giglz‘c::g.eilgﬂso . ___ : ———m2
1178 2 | SCREW, 2~56 x .431, FIL. o J P.O.FILE NO. |- |1-134AA
o 110446 2 NUT, 2-56, HEX. ‘ o 4BV ORAWN.RLW [cHkD._&ZL
144495 2 | PAD, TRANSISTOR NOTE P —gy |ENGD.ENP [aPPD.
| 'CARD CONNECT! | t___;m' T%%ETYPE
. . ONS ARE REPRESENTED BY LETTERS s L8V . AN ™
' ~ : : 'rzsr POINTS ARE REPRESENTED BY | o
S, I~ PSS N TED B wMeERE 1723655531
— > = . y ——

‘wrisiof -
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(COLLECTOR)

BOTTOM VIEW

NOTEs

REFER TO 5016 WD FOR MARKING INFORMATION

with R3 comprise the second "OR" gate.

__11%?62/ ] 57

]
(BASE) OF TRANSISTOR
£
mr1_’T_tR)
oearen. | ranr we [TOTAL| wame ano oescripTion LOCATING  FUNCTION
— 177108 A IDiode D-2 '
’_QB’; n non [
™ W
rﬁg n n " "
_&nﬁ n n n "
T T ] Resistor, Fixed 5600 Ohms | Bias Rasistar
LI81LL {2 27200 " n L
) n n
§4 o/, FIX, /2 [ []
EC

SYMBOLS

This card consists of two "OR" gates and one
"AND" gate, Diode CR3 and CR4 together with R2 com-
prise one "OR" gate, while diodes CR5 and CR6 together
CRl and CR2
together with K1 comprise the "AND" gate, ‘

When O volts is applied to any one or more
of the inputs of an "OR" gate (C, D, M and N) the cut- | —— \ p
put of that gate is O volts (A and L), When -6 wvolts F
is applied to all inputs of an "OR" gate, the output

CIRCUIT BOARD EC374

\72374

| @ 4-5-6 73031

is -6 woltd.

When -6 V is applied to any one or more of the inputs to an
"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,

. TPI
A
- ™m
o 5F O .
™ o
v
-2V C D
J
—
,[ +15v
TP¢
K —> )
9 wn
o o ;
: U u
P
-2V M N
S

—_— -1V

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

APPROVALS

B-N|

A

emoD. No. |72374
DATE:

P.0.FILE NO.

ORAWN, <60 51 | CHKO.

ENGD. S.S. |arrp

TERETYDE |

172374
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EC 315 INHIBIT GATE (2) | CIRCUIT BOARDEC 275 | 172375

" SYMBOLS
. 172375 R SSUE f“f AU?.M.:O.
R (_ This card consists of two identical cir- K o h T
" + cuiT7s, They are basically common emitter amplifiers| ® ENIITTY -
o % which may be connected to function as inhibit (and) 5 15-26- ;
:‘\ E:_ gates.
" N
. ml + The base and emitter potentials vary from L
<~ . - =6 to 0 volts independently, In order for Q1 and D
-Nne Q2 to conduct, there must be a coincidence of -6
" +¢ volts applied at points B and D and O volts applied '
e at points A and N, When this condition is met, Q1 and @ conduct and
" the collector cutput is O volts (K and L), CRl and CR2 clamp the
vV collectors at -6 volts whem non-conducting,

mTE:
BOTTOM VIEW REFER TO 5016 WD POR MARKING INFORMATION
N OF TRANSISTOR
—m—-cn—""!'f-“" | | )
oenen | pany e |Tore-| wame awo DESCRIPTION LOCATING  FUNCTION +6V V. -bv

.

QiCc

» X

3 . ‘ ‘ TP3

T - Ii , e B
T ﬂ-ltalﬁ Echad . ' -12v -
P— e L iy 3 ¥ APPROVALS ‘
ol : |
3

Straps Bars 24 Awg. N DV B
125 PXD, YRANUISYOR " old $| o~
e o
) Q2c¢C
nely W = NIRRT
DPrmE‘L Ro —i—. g
—-12Vpp.FiLE NO.
QlEN —§—’+6 V]ORN m CHKD.
OTE: INpuT v :uca%. APPD.
e res TELETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS Ek by

a?
133/8-30) N | . -

- TEST POINTS ARE REPRESENTED BY NUMBERS 172375
ET-100408




EC 385
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/72385

++eo++ + + ++éé+++
++o++ + + ® <+
-—-uwumevnoroan "ne
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172385

|

\O"BPZErReITW"WMmOO ® >/

N 2006

c
(CoLLECTOR) NOTE:
REFER TO 5016 WD FOR MARKING INFORMATION
. — BOTTOM VIEW
(BASE) OF TRANSISTOR
ggu'u'n‘ga)
DESIGN. | PART WO | aTe-| wAME awp oescripTiON LOCATING  FUNCTION
| . D=2 ' Cate
"
u
Lg
Bl
n
L]
W
r‘ﬂ i 00_Ohms Bias Resistor
[ [J
. n LJ
*—t ama_as Rl n__"

DIODE GATES (4) . | CIRCUIT BOARD EC %85

172385

| SYMBOLS
TH/S CRRD COMSISTE OF FUR OR GATES

WHEN O VOLTS S APALIED JO ANY OME OR
MORE OF THE INPUTS OF THE GRTES(GRESN
MN) THE OUTFPUT OF JHART gHTE /S| O
VOLTS A B X AND L . WHEN -6 VOLTS

n ™ o |0
e
® »

»
L S
RORUNED TO L NPUTS OF A O GATE | w ;]b—
THE OVTFYT A5 AT -6 VAT | A
; | “
| —
|
|
|
|
cR\ E
¢ —— |
cR2 TP/ ‘
De—p—¢—'> 4 |
: |
|
oy ° |
E +——p— |
CRG TP2 ﬁ|
F a—p—t—= B | R
P ‘_+_
o |8 |
o b } crE TP 3
crR S R]‘ : .
Mo—p— | ME
o~
cre | TP4 |
Neo——p—9e > ‘ -
&\ ‘% | L-.-lzv

NOTE: ALl DIDDES 0-2

S |
CARD CONNECTIONS ARE REPRESENTED 1‘?»' LETTERS
TEST POINTS ARE REPRESENTED BY NUM:BERS
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ETI08147

TC295(6-94)

EC 394

172394

(- A)
]
N oo c
a D
w N E
= F
H
. J
K
oe L
o0 M
T N
: oA 4
\lv- oot +lo + + 4+ 4+ +4+ + g
V
\-nzon
cOLL:cToa)
BOTTOM VIEW
(eAse) OF TRANSISTOR
NOTE
REFER TO 350I6WD FOR MARKING
n INFORMATION
DESIGN Tfk:p:& Tg;Q" NAME AND DESCRIPTION LOCATING FUNCTION
R1 118147 [ RESISTOR FIXED 6800 OMHMS BASE RESISTANCE
R2 129856 | RESISTOR FIXED 150 OHMS EMITTER BIAS
R3 129086 | RESISTOR FIXED 150 OHMS EMITTER BIAS
R4 137442 ] RESISTOR FIXED 1500 OHMS COLLECTOR LOAD
RS 137441 i RESISTOR FIXED 1200 OHMS FEED BACK SHUNT
RE 171565 ] RESISTOR VARIABLE I0K OHMS FEED BACK ADJ.
RT 129852 i RESISTOR FIXED 2200 OHMS EMITTER LOAD
T 71830 ] THERMISTER (0K OHMS FEED BACK
Cl 71834 1 CAPACITOR, 050 MFDH 9% | TANK CAPACITANCE
Ll 171686 l ADJUSTROID 478 TANK INDUCTANCE
\
(] 177108 z ﬁgunon P-22 N\ SWITCH
02 SAME AS oI AN AMPLIFIER _
? N\
eC 172047 ] CIRCUIT CARD, ETCHED b
_“POLYSTYRENE
121018 ] NUT 4-40 HEX
9098 2 LOCKWASHER
17e 2 SCREW 2-86 X .43 FIL.
110446 ] NUT 2-86 HEX.
144495 | 2 PAD, TRANS|STOR

CIRCUIT BOARD EC 394

172394

START- STOP

OSCILLATOR |
(1050 BAUD) |

THIS CIRCUIT I8 A SINE WAVE OSCILLATOR ARRANGED’,
TO START OR STOP UNDER CONTROL OF AN EXTERNAL
SIGNAL AND TO OSCILLATE AT A FREQUENCY OF 1050 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 qur-
PUT TAKEN FROM ITS EMITTER. QI IS ARRANGED TO ACT AS
A DAMPER ACROSS THE RESONANT CIRCUIT LI-Ci. WHEN TD]'|E
INPUT IS AT -6V, QI IS CONDUCTING AND THE CIRCUIT IS
PREVENTED FROM OSCILLATING DUE TO LOW RESISTANCE ‘N
PARALLEL WITH RESONANT CIRCUIT (ITS @ 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 Q2

P-22

SYMBOLS

ISSUE

DATE

AUTH.NO.

69892

Ml

10-11-6l

71305

12-6-¢/

WEs9

2-10:64 (80306 |

TP2

¢
F
(=]
o
1
1N
s
15 V.
+ A——-b ouT
“__’ |“
N = N
P . v
NOTE 1 L I T1Y
|
CARD CONNECTIONS ARE REPRESENTED BY LETTERS! s LBV

TEST POINTS ARE REPRESENTED BY NUMBERS |
‘ z

APPROVALS

D AND R EorM
A
2

E-NWMBER
rroD. No. |72394
DATE: 3-|-60
PD.FILE NO. |- 11.134 A
DRAWN“ CHKD
ENGD.E.N. P. |aPPD.
TELETYPE

CORPORATION
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- , A ‘
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Na STRAP o < ¢
o —e = = 0
mt ol = = E
F
«C3 H—++e + H
—Nmenwhmao—gﬂzggt J
0+ 0+ K
S | - L
"]
e
P
R
s
J/
mzocs
c
COLLECTOR)
B BOTTOM VIEW
(BASE) OF TRANSISTOR
‘ NOTE ,
€ REFER TO SOI6WD FOR MARKING INFORMATION
(EMITTER)
orson. | T we |TOTSL] NAME AND DESCRIPTION LOCATING  FUNGTION
cl 177332 ] GAPACITOR , CARAMIC .002 MF COUPLING
c2 17733( ] CAPAGITOR , CGARAMIC .001 MF FEED BAGK
c3 171680 1 CAPACITOR, CARAMIC .O4TMF TIMING
CRI 177108 s DIODE, D-2 COUPLING
T CR2 DIODE, D-2 GATE
CR3 SAME AS CR2 CLAMP
CR4 SAME AS OR?2 CLAMP
CRS SAME AS OR2 GATE
RI HeIT? ] RESISTOR, FIXED 22K OHM GATE
R2 137442 ] RESISTOR, FIXED 1500 OHM BIAS
R3 137444 1 RESISTOR, FIXED 8200 OHM TIMING
R4 137441 2 RESISTOR,FIXED 1200 OHM COLLECTOR LOAD
RS SAME AS R4 COLLECTOR LOAD
129881 I___| RESISTOR, FIXED 3300 OHM FEED BACK
(14 18144 RESISTOR,FIXED 2700 ONM BIAS
RS 18180 RESISTOR.FIXED 10X ONM ESISTOR,FIXED 10K OHM BIAS _
RS 143656 l nuuloa FIXED 5| OHM COMMON EMITTER LOAD
RIO N8 14T 1 RESISTOR,FIXED 6800 OHM BIAS
9l 177108 2| TRANSISTOR, P-28 SWITGH
Q2 SAME AS 0| SWITCH
—__EC. 172063 f CIRCUIT CARD, ETG
144498 2 PAD, TRANSIS TOR
d -

2

FIXED ONE -SHOT

CIRCUIT BOARD EC 395

172395

SYMBOLS

200 4S |

THE PURPOSE OF THIS GIRGUIT IS TO GENERATE A PULSE 6F
200 MIGROSEGONDS N WIDTH IN RESPONSE TO AN INPUT.
NORMAL (POSITIVE GOING) AND INVERTED OUTPUTS AR!‘

DATE AUTH.NO.

-/

PROVIDED. l

THE QUIESGENT STATE OF THIS GIRGUIT IS THAT Q2 IS SA‘NRATED
REGEIVING TS BIAS CURRENT PRIMARILY THROUGH R

RI1O CONNECTED IN PARALLEL WITH GR5,R3 TO -6V. THE 0 LECTOR
OF 02 I8 APPROXIMATELY OV AND THE COLLECTOR OF alills
-6V. 01 IS MAINTAINED CUT-OFF BY CROSS GOUPLING OF Ré
AND R7 RETURNED TO +1.5V, HOLDING THE BASE POTENTIAL

OF QI AT APPROXIMATELY + IV. THE COMMON EMITTER AL

7
4 [1-/s-64[B000/

iS OV SINGE Q2 IS SATURATED. i

GAPACGITOR Gl, RI AND GRI COMBINE TO FORM AN INHIBIT
IS APPLIED AT POINT J, INPUTS RECEIVED AT POINT G WILL TO TRIGGER THE
GIRGUIT. CONVERSELY T‘l! GIRCUIT (S ENABLED WHEN INT J I8 RETURNED TO
OV SINGE ORI WILL NOW PASS POSITIVE 6OING TRANSITIONS.

A‘l’!A WHEREBY WHEN -6V

THE CIRCUIT IS TRIGGERED AS FOLLOWS: A POSITIVE TRANSITION APPLIED AT POINT
G DRIVES Q2 INTO GUT-OFF WHICH, IN TURN, ALLOWS QI TO CONDUCT. AS TRE COLLEGTOR
OF QI APPROAGHES OV, GR2 GONDUGTS CHARGING G3, AND MAINTAINING Q2 IN GUT-OFF
Q2 REMAINS CUT-OFF UNTIL

GONDUGTION OF Q2. THE PERIOD OF GONDUCTION OF QI IS PRIMARILY DETERMINED BY
THE SIZE OF O3 AND R3. |

{
-lgv ],

INVERTED
OUTPUT _

™K

NORMAL
OUTPUT

™I jL

|
I
|
|
i

o
Q

7
.00l MFD

-1gv
L )

+L8V

OARD OONNECTIONS ARE REPRESENTED OY LETTERS ;
TEST POINTS ARE REPRESENTED BY NUMBERS }

G3 GAN DISCHARGE SUFFIGIENTLY THROUGH R3 TO PERMIT

r APPROVALS

"D AND EorM
4

l.ny‘

rrop. NO. (T2398

DATE: 3-1-60

P.D.FILE NO. 1-11.134A
DRAWN. AB  [CHK
ENGD. E.H.P [aPPD.

/1
TERELIAE

172395




AN

: NOTY |
CARD CONNECTIONS ARE REPRESENTED BY LETTERS —, T §o%,,Eo,I,TY, oF: E
; ‘ B} T | Strap 724 Eauﬁe Tnsulated TEST POINTS ARE REPRESENTED BY NUMBERS P2
| S kl 144496 2 PAD, TRANSISTO | S——gvo /172 39&

BOARD EC 396

1
oot 3o ]
1

- EC 3% |MAGNET PULSEE | CIRCUIT

afpon
= 2400 : SYMBOLS
'r—b \ A/’ 2 I This circuit is essentially a pover one
' A " shot vhich is preceded by an "AND® gate. The
030 o o circuit is designed to provide a -28 V to O signal
c to BRPE magnet colls, ‘ S/ '
0 ( np L
» , SIATIC CONDITTON '
+ r \ -—r’l
. o~ o " : _In static condition Q1 is biased on b# DC
N = X path through R3, R4 and R6. Q2 is an emitter
o .. L follower holding Q3 in cut-off condition. The Putpu
- ") is at -28 volts with this voltage being applied to
° | N the collector load (magnet coils).
r ?
_L> ++1 N 4 " QRERATION |
¥ - A positive pulse (-6 V to 0) applied to the imput gate at C1
600 —o~ \ P
.0%0 | ° L 172064 NSGLATES will be passed only vhen the prime (Terminal E) of the gate is at O volts
bodagd or slightly positive. The signal passes through CRl and R2 and 1s
' impressed on C2 and the base of Q1 thus turning Ql off. When Ql is
c 5 " MIN. turned off, Q2 emitter goes negative to approximately -1.5 volts thus Q3
(cocLECTOR) 2 = —=f 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
o BOTTOM VIEW . through R5 and aims toward -6V. Your 7@ A//& n.S«c later wvhen CR2 reachey
(BASE) OFf TRANSISTOR _ a potential slightly less than ground, Q1 is ttg'ned on and its collector
NOTE swings to ground. Consequently Q2 emitter goes to approximately 1 volt
¢ REFER TO SOI6WD FOR MARKING INFORMATION _ iy PR
EMTTER) EXCEPT FOR LOCATION OF PART NUMBER & EC NUMBER ?
REF TELETYPE [TOTAL
OESIGN. | PART NO. QTy. | NAME AND DESCRIPTION LOCATING  FUNCTION

APPROVYALS

D1 lmo‘,lls EorM
..‘/.' )
R

E-NUMBER

PROD. NO. /2398

DATE. - -F©
PD.FILE NO /9- 425 94
DRAWN €. £ L. |CHKD

}—w #&V | ENGC £ 472 |APPD

£
N
J
r' 4
‘ .
~M

EY 131480




TN

3 2
172q0(
STRAP

4

+o+ &+ +

5

6
Ec4o\

+ter ettt

+ +
h.

\ +++ +

ST AP

L

+
o
+

"EFEB"‘!O

18+
+i6+
-+ 17+

+
Q+++ ++

172401

(]
(COLLECTOR)

'Y BOTTOM VIEW
(BASE) OF TRANSISTOR

£
MITTER)

\ﬁZOb’

NOTE:

REFER TO 5016 WD FOR MARKING INFORMATION

output signal.

mately 1.5 volts, the collectors of Q1 and

|

REF. TELETYPE TOTAL
DESIGN. PART NO. QTY.

NAME AND DESCRIPTION

LOCATING

mﬁﬁaﬁn_;_;~

(TR [T77%8 2 | Dlode, 52
|_CR2 same a3 CRI
. 1181LA 2 ' m
1 —
[R3 ' Same a3 B2 B
LBl Sama.as Bl L
1 1374L) 21 Resiator, Fixed 1200 Ohma 1 _ Collector lead
T Same _as RS . A
Q1 177105 2 | Transistor (PNP) P-22 Inverter
Q2 Sane_as Ql
[ EC 122065 1 1 Circuit Card, Etched
2 | Strap Bare 2/, AWG,
144495 2| PAD, TRANSISTOR

'BOARD EC 40\

\ 7240\

SYMBOLS

ﬂnscanleuuululofimoi‘-naqﬂJHE
eu-nn1-duur|-du41un1dddnpnnnkn unﬁnnrun

QA and Q2 has a reverse bas of -

%

clamped at -6 volts by CR1l and CR2, ﬁuhnnu@nhn
6 volts signal applied at point B and D, Q <n
|wodthuninu»-¢huwuua,euuhu:uurunl

AUTH.N0.

potentials to rise (-6 V to O V) for the dura ouof

the input sigal, i

— GND

'\ C
» K
3
RV
"
Y1 Q2c
>\
TP4
Z2& N

NSy

NOTE. i

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

|

APPROVYALS

-~

moo. no. \ 72401\
| ————————————————— |
DATE:

P.0.FILE NO.
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EC 420

172420
(,. hl—
o TPttt rrrerottt 8
N - c
¥ o 1 0
ne .
T+ A+ et e+t o+ ot 4+ M
+ -—amevorong-amEner
+ 4+t o+ +e9+r+9ot++o++49+ K
IAS L :
9% E @ E N
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c
(COLLECTOR)

\ 172068

BOTTOM VIEW

(.:sg) OF TRANSISTOR
NOTE
EmTTER Refer to 5016WD for marking information.
vesion. | rant wo | ove-| name ano oescripTion LOCATING  FUNCTION
(W] 171587 1 ' [ Coupling v
— - — — |
TRy 177108 2 Diode, 0-2 Clanping Diode
11200 " | Collector Load
R a7 1 T 0 v _
B — T e e
_R6 a— Same as RS Collector Load '
L R7 113742 1 "
|_R8 118156 1 n " ___Feed Back Resistor |
177106 Transistor, N-33 1ifier
77105 i sistor, p-22 =
ame as g Tapldfier
EC 172088 1 Circuit Card, Etch
144498 3| PAD, TRANSISTOR =

SQUARING CIRCUIT BOARD EC 420 | 172420
' 5 SYMBOLS
AMPLIFIER B S| DATE |AUTH.NO.
This circuit is designed to operate 1n( | i -,’S-GI /e/;;/?e.r '
conjunction with the start-stop oscillator (172391 e TILE L T
to 172394). The circuit is basically a two-stage 2 1 &-s-¢e}2303 |
regenerative amplifier and a capacitively coupled Wisa| A
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, Q1L turns off and”
the sollector 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 negative 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. .

ODATE:

P.0.FILE NO.

NOTE ¢ -
CARD CONNECTIONS ARE REPRESENTED ;v LETYTTERS
TEST POINTS ARE REPRESENTED BY NUMRERS

CHKD.

17242
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YEE

0




N
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A IRREQULAR TRANSISTOR BASE LEAD CONNECTIONS EC 43\ eIl C|Rcuq BOARD Ec 43 . ' 7 43'

STEAPLS

\ . N INSULATED W/RE This card consists of two common emitter sYMBoLS

amplifiers which generates a pulse of rapid rise time SATE | AUTH.NO.

A from an integrated input. The input at point A is =il sk =
.8 connected through a megnetic pick-up to a -6 V supply. -3- -
‘:' The output of Q1 is strapped to the input of Q2 in =4k- -
- - the connector (P and L), , | =B ”
o F When the simusoidal input at point A goes PR '
M negative, CR2 BECOMES REVERSED BIASED Q1 is biased at "9 | 5-26-81 | 69092
J |
. cut-off by R4 RETURNED TO-I2 VOLTS. THE COLLECTOR OF QI IS o568 7303
: +6 VOLTS AT THIS TIME AND IS APPLIED TO THE BASE OF Q2 BY e
L , $-2¢3 7#0é5
- VIRTUE OF THE EXTERNAL STRAP BETWEEN L AND F. Q2 IS '
: BIASED TO CUTOFF. CRI CLAMPS THE COLLECTOR TO'6 VOLTS. /2 | 5-6-63]7682/ }
> WHEN THE INPUT GOES POSITIVE, CR2 IS FORWARD BIASED,R6 AND C3 B 1°/8-6A&8/739)
; INTEGRATES THE INPUT AS WELL AS R3 AND CI. QI BECOMES FORWARD BIASED, ITS
‘R COLLECTOR POTENTIAL DROPS TO-6 VOLTS. THIS FORWARD BIASES Q2 PLACING
e .8 ITS COLLECTOR AT GROUND. |
N 172067 ‘
c
{COLLECTOR)
. BOTTOM VIEW
(BASE) OF TRANSISTOR  IOTw: A
REFER TC 5016 D FOR MAMKING INFCFIiTION J -2V +6V
£
TEMITTER)
oesren | Tranr e |Tores| wame awo oescripTion LOCATING  FUNCTION
T [T 1T | Capagd o [Tpieerating Cagaclior — |
2 171267 1 al Sypass ____ :
(C3. 71585 , s _____ A
(CR) _ 77108 -2 - ;’ INI
&Fz | DIO - TION '
—_ﬁ 1 Resistor, Fixed 2700 g@ M C——’ GND
[ R2 1 | Registor, Fixed 1200 Oms | M _ ' = GND T
m_ﬁ? Resj 3 2 [ Blas Registor G P
R (18180 i ix M L ,
Bs | i " " E_.__. N Z — '
6 440 1 \ ] HMS | INTEGRATING " L
77106 1 | Transistor N-33 _@ier T |a
177108 ] i P-22 LA J clg 1<
18177 ESISTOR FIXED 22 [ FEEDBACK e QC Iy
| TG 172007 [ ircu ard, Btc K )
, L——’ APPROVALS
? Straps, Bare 2L K L s QiC-= D AND Tor M
TRAPS INSUCATED 244 p .
144495 2| PAD, TRANSISTOR SYAY -
2 | INSULATING SLEEVING R v Ny
S oy, rmoo. No. | 124 3]
" DATE: 10-23-59
o~ o | . P.D.FILE NO.
vT? =4 onawn. K. X Jewxo.
= - ' ENGD. APPD.
NOTE:* ‘
- , - CARD CONNECTIONS ARE REPRESENTED BY LETTERS, | T §°|gPE°;|;TY, o': E
e TENT } M
; S — TEST POINTS ARE REPRE‘,:-.\*‘EP BY NPMBERS 172431




e N R S —
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!
|
|

REF
DESIGN. PART NO. oTY. NAME AND DESCRIPTION LOCATING FUNCTION NDRMAL -\av INVERTED 2 -GV
.5__. £Ll %Wm OUTPUT L QUTRUT
i___u& ; - 001 " | Faed Back TP/ p)- TP2) %
TN W EZTT 1 1 " Tuswan Q0 MF Timing [ o
; 77108 3 Dlode, D-2 Coupling *
L . -2
_Same_as CR2 Cate
E—— — — . I
Ei__n&p 1 " LA Ty N
LR ____H3704L 1 n % R0 " Timing - Q0
'ﬁ | SRV 2 n "_1200 Ohm
. an. Y. n‘ n n
tms ‘ 129851 11 2 x b Faed Back 002 APPROVALS
B T ——— 20 Bl N ALY .
B9 143656 1 . .5 Oim Conmon Emitter load <! ' —
Jm_1523 1 . "__A00 Otm | Rias
177105 2 P-22 w P smoo. n0. \ 1249
E% L — “laV
_ g——.-\zv DATE:
1722063 2 o 4\L5Y [20-FILE NO.
# ! onawn, 2. J1 | cxo.
ILYYIT 2| PAD, TRANSISTOR NOTE: N5V AL\ DIODES 2-2 SNS0JL D lameo.
| T
€1 one? CARD CONNECTIONS ARE REPRESENTED BY LETTERS ok’p%;l;yn NE
L TEST POINTS ARE REPRESENTED BY NUMBERS 172469

*ﬁ-—-\

EC 469

"

o~

17246

"
9

tet+r+rt+rtes

STRAP E @@
©=

{3 e

-—NNEeOOPODO

S

| 172469

c
(COLLECTOR)

J
(sasg) oF

SOTTOM VIEW
TRANSISTOR

\\‘1 20063

NOTE:

REFER TO 5016 WD FOR MARKING INFORMATION

£
(EMITTER)
TELETYPE [TOTAL

|

CIRCUI

BOARD EC4 (62

SYMBOLS

FIXED ONE-SMOT |
100 Mg ,

The purpose of this circuit is to p,enerfate a
pulse of 100 micro seconds in width 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 primlarily

AUTH.NO.

M5 -1139

7 5-26-61 69892

8 //é-6/ 7/62¢8

|
3“60“&% Eeﬁlﬁgmﬂgc&“i?-g& 6?11& gthafmgd cut-off by cross
coupling of R6 and R7 returned to +1,5V, holdiné the base potential of Q1
at approximately +1 V, The common emitter potential is O V since Q2 is
saturated, A

Capacitor C1, Rl and CRl 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 v is
returmed to O V since CR1l 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 con-
duct, As the collector of Q1 approaches O V, CR2 conducts charging C3, and
maintaining @ in cut-off. Q2 remains cut-off until C3 can discharge
sufficiently through R3 to permit conduction of Q2. The period of conduc-
tion of Q1 is primarily determined by the size c;of C3 and R3.

'




- EC4713 YARUBLE OME -SHOT CIRCUIT BOARD ECAT3 | 172473
' ..45-1.0 MS SYMBOLS
'72‘73 ‘l'ho parpose of this circuit is to generate a SSUEl DATE | AUTH.NO.
pulse of known width in the range of .45 70 1.0 milli- R R
secomds in response to an input. Normal (positive —fos2 1 Ho-1139
going) and inverted cutputs are provided. | —£y- 244
The quiescent state of this circuit is that Q2 - ';_‘zg; 4 Ll
is saturated, receiving its bias current primarily :
through R2 and R10 comnected in parallel with CR5, R3 | & |/-ré-é/| 626
and R11 to -6 V. The collector of Q2 is approximately 9 |4-5-62] 7503/ ]
at sero volts and the collector of Ql is -6 V, Ql is 10 [3-2-63 76/72
maintained cut-off by cross coupling resistor R6 and 11_13-20-¢3 76399 |
resistor R7 returned to +1,5V, holding the base potential of @ at approxi=1*3 [6-23-65] 874¢3 ]
mately *1 V, The common emitter potential is zero volts since Q2 is 413 [10-30-68| 56207
saturated, |
Capacitor C1, Rl and CR1 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 CR1l will now pass positive going transitionms,
c , : The circuit is triggered as follows: A positive transition
{COLLECTOR) 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,
° SOTTONM viEWw and waintaining Q2 in cut-off, Q2 remains cut-off until C3 can discharge
(8ASE) OF TRANSISTOR NOTE: afﬁgently through variable resistor Rll and R3 to permit conduction of
REFER TO WD FOR MARKING INFORMATION o e period of conduction of Q1 is primarily determined by thz size of
5016 - C3, R3 and the setting of R11
_ . .
!;mn R) , 1
p;'.‘...., ':‘L.'f Yno. *:;Q'- NAME AND DESCRIPTION LOCATING  FUNCTION NORMAL -\2Vv INVERTE®L
{7 o T 00 W Ty OUTPUT - oUTPUT
/77233/ Y TP ) }L. TP2 3 %
I WAL 3 z * v ¥
__CR3 CQQamp
|CRl,
_CRS A Gate
R 1 Cate
- q’ 9
ﬁ 13 2
L_n 132441 2
£
I — T 1 APPROVALS
S+ & 1%
Lm% 11 - EN BER
’-nl_ mmoo. No. \11247173
177108 2 DATE:
i : P.0.FILE NO. J
i 172083 ) | omawn. 9. 2\ |cHrD. )
M7 - AL SCREW.__A37T-2X3CFIl., NOTE: 4.5V ALL DICDES 2-2 ‘_"‘_‘°- E_‘F’; 3
10346 £ M _ CARD CONNECTIONS ARE REPRESENTED BY LETTERS golngRAT|QN
troeer T - —~YRAREETOR TEST POINTS ARE REPREQLNT ED BY NUMBLRS |72 473
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(COLLECTOR)
B BOTTOM VIEW
(BASE). OF TRANSISTOR NOTE:
E o REFER TO 5016WD
(EMITTER) INFORMATION

EC 490

172490

FOR MARKING

REF.
DESIGN

TELETYPE
PART NO.

NAME AND DESCRIPTION

LOCATING

FUNCTION

C1 324496 1 FCAPACITOR, MYLAR .05 MF| INTEGRATION ‘CAP.
L c2 1 177331 1 __|'caPaciToR .001 MF| FEED BACK CAP.
cR1__ | 177108 "2__| DIODE D-2 "CLAMPING DIODE
| __CR2 : 1AS CR1 CLAMPING DIODE
R1 129851 3 | RESISTOR, FIXED 3300 OHMS BASE BIAS
R2 137440 1_| RESISTOR, FIXED 1000 OHMS [ BASE BIAS
| _Rra 118186 1 | RESISTOR, FIXED 5600 OHMS BASE BIAS
R4 118146 I__| RESISTOR, FIXED 4700 OHMS BASE BIAS
RS SAME AS R1 ECTOR LOAD
[_R6 137441 1| RESISTOR, FIXED 1200 OHMS
7 118180 1 | RESISTOR, FIXED 10 K OHMS FEED BACK RESISTOR
8 SAME AS R1 BASE BIAS
Q1 177105 2 | TRANSISTOR, P-22 AMPLIFIER
02 SAME AS Q1
—EC_ 172078 1| CIRCUIT CARD, ETCHED
144495 2 | PvD, TRANSISTOR
N

:SIGNAL DELAY

'APPLIED AT Q1 BASE.

WITH A NEGATIVE 6V POTENTIAL APPLIED AT POINT C, QI
IS BIASED IN A FORWARD DIRECTION, CAUSING Q2 TO BE BIASED
AT CUT-OFF. Q1 AND Q2 COLLECTOR POTENTIALS ARE CLAMHED + N—
'AT -6V BY CR1 AND . CR2.

CIRCUIT BOARD EC 490

(50 us) J '~ SYMBOLS
THIS CIRCUIT CONSISTS OF A RC INTEGRATOR COMPRISED OF
R1, R2AND:C1, AND A TWO STAGE REGENERATIVE AMPLIFIER COM
COMPRISED OF Q1 AND Q2. THERE IS NO POLARITY REVERSAL
'BETWEEN .INPUT AND OUTPUT SIGNAL, HOWEVER THERE IS A TIME c [stemat 1L
'DELAY BETWEEN TRANSITIONS. THE INTEGRATOR CIRCUIT WILL — — -
ONLY PERMIT PULSES OF RELATIVELY LONG DURATION TO BE ’ DELAY

|
!
1

rl72490

[ N

WITH A POSITIVE 6V TRANSITION APPLIED Q! WILL CUT-OFF AFTER A TIME DELAY
OF 50 MICROSECONDS (£15% WITH ALL VOLTAGES AT THEIR NOMINAL VALUES ) 'DRIVING \2
d2 INTO. CONDUCTION, CAUSING Q2 COLLECTOR POTENTIAL TO RISE F}ROM 6V TO OV. C2 AND

R7 PROVIDE REGENERATIVE FEEDBACK.,

i

+1.5v

TE.

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

APPROVALS

BE

ENGD. SS |APPD

TELEIILE
172490
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. . . .

R ce . | ~‘.' :
EC49 7 . _ EMITTER FOLLORKER CIRCUIT buARD EC49 71 172497
o — RELAY' QRIVER ' - 1 | ~ REVISIONS
' 172497 THIS CARD CONSISTS OF AN EMITTER FOLLGWER, A RGLAY | s oare Tacrome
INSULATED STRAPS — DRIVER. A VOLTAGE DROPPING RESISTOR, AND A FILTER ' | 6-864 |82
CAPACITOR. . i :
\ 4 "
a) -EMITTER FOLLOWER (A) CONNECTS TO THE INTERLOCK OF A S50
» TYPE 202 DATA SET AND IS USED TO AMPLIFY .ITS *ev. OR 0
c SIGMALS. RELAY DRIVER (B) ALSO COMNECTS TO A TYPE 202
o DATA SET. THE RELAY DRIVER MAS TWO GWrEd MPUTS
E TO TME INTERLOCK AND CARRIER DETECT LEADS OF A |
F DATA SET. THE RELAY DRIVER WiLL OPERATE (Q3 CONDUCTS)
N ONLYWHEN INJPERLOCK |S PRESENT (+8V) AMD CARRIER Dﬂqcr
J IS NOT PRESENT (-6V). .
K
L ZENER DIODE CRI AND RESISTOR RIO PRO\MIA—Izvm
M FOR THE EC650 QIRCUIT BOARD. THIS VOLTAGE IS DERVED |
N FROM THE —28V SOURCE.
[
]
% .
\—— 172067
c NOTE NONSTANDARD LEAD CONNECTION AND
(COLLECTOR) SLEEVING ON BASE LEAD.
8 NOTE: _ _
(BASE) REFER TO 5016WD FOR MARKING
EX  (EMITTER) INFORMATION
REF. TRLETYPE  JTOTAL
ESIGN :nr ':ﬁ 1oty NAME AND DESCRIPTION
RI__ 18177 2 RESISTOR FIXED 22K 1
R2 | 5 ' SAME AS R!
, R3 118150 1 RESISTOR FIXED 15K
| R4 137438 1 RESISTOR FIXED 100
‘ 35 1!““ ) RESISTOR FIXED 560K
R 129851 2 RES|STOR FIXED 3.3K
| LY 118149 1 RESISTOR FIXED 12K
) 118153 1 RESISTOR FIXED 33K
. SAME AS R6
R10 199591 ._ 1 RESISTOR FIXED 180 OHMS 5 WATTS
i : N
CRI 199590 1 DIODE , ZENER , 12V, 1.5 WATTS
Q1 177105 2 TRANS ISTOR P22
Q2 SAME AS Q1 -
. 03 122224 ! pel APPROVALS
04 | 77422 | TRANSISTOR N39 D AND R E oFr M
‘ 144495 a TRANS | STOR_PADS )
172067 1 ETCHED CIRCUIT BOARD . '
6 STRAP 24 AWG INSULATED . u< AL L —
2 STRAP 24 AWG BARE ‘ rroo Mo 172497
60263 RM SLEEVING AS REQUIRED 737 70e
0.FILE NOY-A148/134A8
i ) oRAWN. GJM [ cHKD
i ENGD. yor [aPeD
NOY _ 28v TEL %T
. , ' } CARS CONNECTIONS ARE REPBE sbnrsoa BY LETTERS ' ‘ CORPORAT
- TEST POINTS ARE REPRESENTED BY NUMBERS o :
54205;«: ’an B -" ' ! . l 72 49
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ANODE
- TN '
- M A GATE
N B ATHODE
~
b Q ¢ Bo77TOoN V/EW OF
N N Ol 5/ /conv covreorren
oS (» €| eccr/iFem
F ‘
H B/
< - Nm Q'u7(D J évwvr7zyeﬂégjz§
K B2
oM L
<+ £ M| Bor7om riew o
ORI N| wwroeverron
g | 1§ p| 7TEWMsISsTOR
. R
¥/
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE:
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
REF.
DESE,GN T:A'}ETTL%F Tgx_L NAME AND DESCRIPTION LOCATING  FUNCTION
Rl 118162 1 Resistor fixed 270K ohms Timing
Kz 137603 1 " " 510 ohms Base 1 Load
B3 137441 1 " " 1.2 K ohms Bias
Ri 143659 2 " " 560 ohms Divider
s 118721 1 0 " 220 ohms Divider
v, 1292582 1 n " a2 Current Limiter
e 137443 1 " " 1,8 K ohms Base Bias
B2 Same as Rl Collector Load ‘
R9. 118186 1 woowon o ohms Bias '
R10 137438 1 " " 100 ohms Current Limiter
R11 118169 1 " " 1 meg, Switch by pass
cl 148165 1 Capacitor 22 MF* 20% Timing
£ (48833 1 " o1 MF Coupling
CRl 177108 2 D:Lode D2 Input Diode
CR2 Same as CLL
Q1 177610 1 Unji junction Oscillator
W2 177100 1 Silicon Controlled Ree, SP1 Switch
Q3 177<<h 2 Transistor 2N398A Power
by 177105 1 Transistor P22 Amplifier
Q5 Same as Q3 Power
|_Strap 2 Strap-Bare #24 AWG
144495 b 5 Pad, Transistor
50 193155 1 Circuit Card - stched

BOARD EC

CIRCUIT

177543

TIME DELRY RELAY DE/VER | SymsoLs swoi] oare Javiano
This circuit consists basically of two relay dnvgrs, 2 [W-2 62 0\
one of which is operated by a time delay circuit. ' 3 ‘/'210;682 gg':?ly?'
In the static or "off" condition, M is at O volts or M J 4122 413-5
more negative and Q4 is conducting holding Q5 off, — D.RD| .

Transistor Q5 collector output (K) is connected to a relay
biased to -28 volts, Diode CRl is forward biased and'a
small amount of current flows from ground via Rl, CRl|and
relay to -28 volts, Unijunction Q1 and SCR Q2 are off
holding Q3 off. Collector load of Q3 is a relay bias?d to

=28 volts,
When a +5 volt signal or greater is applied to input M, Q4 is turned off, Q5
is saturated and output K goes to ground energizing the relay (collector load)
and reverse biasing CR1, Capacitor Cl begins to charge toward ground via R1,
At some voltage (less than half the voltage across Ql) the unijunction will be
tricgered discharging Cl via emitter and R2, A p091tive pulse is applied to C2,
SCR 502) and the SCR will turn on if the external control contact is closed
app1v1rg a negative voltage on the base of Q3 switching Q3 on which places O
volts at output J and the second relay is energized, 'Q3 will be turned off
when SCR is cut off by the opening of external control contact. Q5 is turned
off by placing a O volt signal or more negative on M input. Output F of Q3
provides lead which permits by-passing the circuit card in its intended
application,
The delay of this timer may vary between 4.5 to8.5seconds depending upon
capacitor tolerances and operating tq{ﬁberature./ez/ 1

73

-28V

EXTELNAL
CONTROL CONTHC T

0————§>E)— — X — - -28V

_j +/5;/

APPROVALS

o
:.Nq‘l;n

__'] GND

PrOD. NO. /7S5 H#3S

DATE: £-24-&2L

P.O.FILE NO. |-I|.\34 RF

NOTE:

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

DRAWN <S¢ [cHKD i

ENGD. =7/~ |aPPD =/,

TELETYPE

CORPORATION

-— - ./" A :
/7 /7,_7 e 2

e
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EC650 TRANSMITTER  START RECOGNIZER CIRCUIT BOARD EC650 ] 303650
JRANSHITTER
- LOGIC FOR DATASPEED
303650 —_ S = SYMBOL REVISIONS
. E] DATE JauTn.
\ 9-16-64J82822
/ EC 650 303650 25
+{F 3+ |+ 3+ +{ k2]
+ +2 @) s ]
(03— 3+ + {8l
+ -+ 4 4+ cz ] [ cA7] .
R+ 5 LA ] [ W] .
Re 6 +{crs l— +{"z0] i ro
. + + 7 +{ fa ) {9 ] 4
N a -1+ + +
+ + 94 A3} + +
+L RS 1+10+ + ,
R 11 +—0)—+ + + Tt 1+ +
R +12 + + + + T+ 1 24—
@y—+! *r —+ +—¢) R+ | 34+-{ Y]
+ +14 H+ ne +~{ o3 Hr1a{mez )+ 1,13,36
[ FZ}+15 — + + [ cmo}+15+ +
Rt} 164+ cA3}—+ + +{_rza }+ 16+ + 8,29
uITHIE'z_E: —+ +{ R+ 17+ +
01 GIGIGI Gl IR PP PN ) — — o+ — — = — — — —
(1P N —Swowou —go.ﬂmuaun-omqmmuw— 9,17
- _J 31,24 33
‘—l99559
27
REFER TO SHEET 2 FOR CHRCUIT DESCRIPTION
REFER TO 6050 WD FOR MARKING INFORMATION 26
S — ~. 33 —izv. 33 L
(COLLECTOR) T, o 25
LX- =
B BOTTOM VIEW & «
(BASE) OF TRANSISTOR 9 22
E
(EMITTER) ot B
1
PAGE | OF 2
REF | TELETYPE [TOTA Ref | TELETYPE |TOTA -
DESIGN.| PART NoJaTy.] NAME AND DESCRIPTION | LOCATING FUNCTION | hegigy | paRT No.| QTy.] NAME AND DESCRIPTION | LOCATING FUNCTION
(1] 179529 o CAPAGITOR, TANALIUM 10 MFD, TIMING R2S 1ezrz SAME AS RI9 GATE
c2 171567 ] CAPACITOR, CERAMIC .005 MFD. COUPLING R26 |43667 1 RESISTOR, FIXED 3.9 K INPUT
Cc3 177332 1 CAPACITOR, CERAMIC .002 MFD. COUPLIN G R 27 1Nei1a7 SAME AS RS BILAS
. o R28 129882 SAME AS Ra COUPLING
CRI 177611 9 DIODE SILICON: RELAY PROTECTION R29 1Hsise SAME AS R9 INPUT
CR2 SAME AS GRI RELAY PROTECTION R30 1374 41 SAME AS R3 LO AD
€R3 SAME AS GCRI RELAY PROTECTION R31 118151 SAME AS RI6 BIAS
CR4 SAME AS CRI RELAY PROTEGTION R32 137443 2 RESISTOR, FIXED 1.8k INPUT
GRS SAME AS CTRI GATE R33 1181 49 1 RESlS?OR. FIXED 12K BIAS
CR6 177108 3 DIODE, D2 GATE R34 137443 SAME AS R32 INPUT
CR7 SAME AS CReé GATE R3S 118724 ] RESISTOR, FIXED 220 OHMS BlIAS
CR8 SAME AS CR 6 GATE R36 137602 SAME AS RI2 BIAS
CR9 SAME AS CR) GATE R37 118180 1 RESISTOR, FIXED 10Kk B1AS
CRIO SAME AS CRI GATE R38 Helaa 1 RESISTOR,FIXED 27K INPUT
CRI1 SAME AS CRI GATE
CRI12 SAME AS CRI RELAY PROTECTION Q1 177108 7 TRANSISTOR P22 AMPLIFIER
RI 18146 2 RESISTOR, FIXED 4.7K INPUT Q2 177224 TRANSISTOR P4 AMPLIFIER
R2 118150 2 RESISTOR, FIXED 15K BIAS Q3 177108 SAME AS Q1 INVERTER
R3 137441 6 RESISTOR,FIXED 1.2 K LOAD Q4 177610 ) TRANSISTOR UNIJUNGTION OSGILLATOR
R4 128852 2 RESISTOR,FIXED 2.2K COUPLING [ 177105 SAME AS Ql 0SC. GONTROL
RS 18147 3 RESISTOR,FIXED 6.8K BIAS Q6 177108 SAME As al FLIP—FLGP
. PAGE | OF
_ R6 118146 SAME AS R} INPUT Q7 177108 SAME AS Q1 FLIP=FLOP 2
R7 118150 SAME AS R2 BIAS Q8 177224 SAME AS 02 AMPLIFIER
R8 13744) ‘SAME __AS R3 LOAD Q9 177105 SAME AS Q| AMPLIFIER
R9 18186 2) RESISTOR, FIXED 5.6 K COUPLING alo 177224 SAME AS Q2 AMPLIFIER
RIO 137 441 SAME AS R3 LOAD an 177224 SAME As Q2 AMPLIFIER
RY 137441 SAME As R3 LOAD Ql2 177108 SAME AS Q| AMP L1 FIER
RI2 1376082 2 RESISTOR, FIXED 470 OMMS BIAS
r T3745e ’ RESISTOR) FIXED 00 OHMS BIAS £C 19955 9 1 BOARD, ETGHED CIRCUIT
1 RESISTOR,FIXED 68K TIMING
Ris 18157 - 144495 12 | PaD, TRANSISTOR FAEPROVALS
RIS 137441 SAME AS R3 TIMING . (AL
RI6 11eisi 2 RESISTOR, FIXED .IO L3 Bl1AS Do) \
R17 129851 4 RESIS TOR, FIXED 3.3K BIAS ‘ [T
RI8 | 129851 SAME _AS Ri7 BIAS PROD. NO. 303650
R19 118177 4 RESISTOR, FIXED 22K BlIAS DATE N—15-63
R20 118177 SAME AS R19 BIAS B0 FILE NO.I-AI48/134AA
DRAWN G.JMICHKD.
R2t 1290881 SAME_AS RI7 nlas ENGD_W.RF.JAPPD
R22 1ne 177 SAME AS RI9 GATE =
R23 129851 SAME AS RI7 BIAS ‘
R24 Neia7 SAME A R5 INPUT 303650
— Py ¥ 4
S \\...—/ . N R \\,/' p—— * © ~— "
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REFER TO SHEET 1 FOR AL Assemeu

EC650 | rmmswiren stanr mecosmizen CIRCUIT BOARD EC650 | 303650

LOGIC FOR  DATASPEED REVISIONS
INFORMAT JON. - -
) 303650 . f BATE
/ " EC B e )
+ + 1+ ++ + <+ +1i+ + ‘
-+ +2+ ++ ++ + g + 4 ¢
+3+ ‘ ) )
+ "" 3+ ++ +4 Y : EC650 CIRCUIT BOARD ASSEMBLY CONSISTS OF TEN ACTIVE ELEMENTS
+ +4+ ++ ++ +4+ 1 AND EIGHT.PASSIVE COMPONENTS.
+ +5+ + + ++ +5+ ELEMENT ECESOA IS AN INVERTER. IT CONVERTS A POLAR %8V SiGNAL
+ +6+ + + ++ -'-6: + APPEARING ON THE RECEIVED DATA LEAD OF A DATA SET TO A 0 OR -12V
+7 + SIGNAL.
I _':'_;:"'_ :: I: +8+ + |- ELEMENT EC6S0B IS AN UNIJUNCTION TRANSISTOR OSCILLATOR USED AS A
- ++ +94 A RECYCLING TIMER. A ZERO VOLT INPUT SIGNAL AT Q5 CAUSES THE OSCILLA-
’ + +9+ + + TOR YO RECYCLE AND INHIBIT OSCILLATION. QS5 IS CUT OFF AND ANY .
+ +10+4 -+ + + <+ +10+ + ‘CHARGE ON THE TIMING CAPACITOR C1! DISCHARGES THROUGH CRS AND R15 TO
+ +i+ + + + + ++ + -12V.. A -12V INPUT 'SIGNAL ‘INITATES OSGILLATION ALLOWING THE TIMING
+ +i12+4 ++ ++ +12+ + ‘CAPACITOR TO CHARGE 'THRU ‘R94 TO +6V. AT A CHARGE OF -1 VOLTS, THE
+ UNFJUNCTION TRANSISTOR Q4 FIRES. THE OUTPUT ‘AT ‘8ASE 1| IS 10 MS WiDE|
I *:x I: 1': I:i':_ + AND 'SV -HIGH. . THE PERIOD OF OSCHLLATION IS APPROXIMATELY 40 MS AND
+ THE CIRCUIT ‘REQUIRES -A MAXIMUM RECYCLING TIME OF 1.6 MS.
+ +15¢4 ++ ++ +15+ + ELEMENT EC6S0C 1S A FLIR-FLOP.-THE SET 1 INRUT -APPEARS ‘AT :C 2 AND
+ +164 ++ ++ +16+ + TRE CORRESPONDING PRIME ‘AT ‘R22.. THE ‘SET O INPUT APPEARS AT C3.
+ +17+ + 4 ++ +17+ + THE "NORMAL OUTRUT '#S 'TAKEN ‘AT -THE :COLLECTOR OF TRANSESTOR Q7. THE
010l G LI O Y Y — OUTPUT'SIGNAL i3S O OR-$2V.
aad N R N S e® I RARTIND -0 DD ARGIN — ELEMENT 650D :FS:A TWO INPUT "AND™ GATE..BIASING (FOR THE “aAnD"
- . . GATE IS PROVIDED :BY ‘R™ 29 'AND 'R31'TO +6V. THE .OUTPUT 1S ZERO 'VOLTS

"WHEN ‘DOTRM "' INPOT "SFGNALS :ARE iZERO 'VOUTS.

ELEMENT (ECESOE :I'S ‘AN .INVERTER. 7 ‘CONVERYS ‘A .-12 AND O VOLT
SIGNAL TO O AND .-t2V.

ELEMENT EC6SOF ‘IS ‘A TWO INPUT “AND" /GATE. TME 'FNPUT AT .CR1O
‘MAVBE ‘EFTMER .28 OR +@V. 'THE ‘SECOND INPUT ‘AT 'R28 IS ‘EFTHER --12 OR

OV. 'THE OUTRUT PROVIDES ‘A POSITIVE OR 'INEGAFIVE ‘SFGNAL :WI! TN ‘RESPECT
R .. ... ... Y 'TO'GROUNDITO DRIVE IRELAY (DRIVER ‘ECES06G ‘AND :§S. POSITIVE :WHEN_BOTH _

TEMPUTS “ARE POSITFIVE. [

ELEMENT ‘EC6506G :}S A RELAY iDRIVER. 'THE OUTRUT ORERATES ‘A 50 MA
{RELAY iCOIL.

ELEMERT (EC6SOH" kS A RECAY :DRIVER. ‘VYRE 'INPUT ‘SFIGNAL IS +8 OR O V.
tARREARING ON 'TNE (’NTERLOCK 'LEAD OF ‘A IDATASET. 'THE OUTRUT OPERATES
‘A ‘SO MATRBLAY iCOBL: : :

ELEMENT EC650J 1S A RELAY DRIVER:‘ THE SIGNAL IS .-28 OR OV.

THE OUTPUT OPERATES A 200 MA RELAY COIL.

ELEMENT ‘EC65SO0K "I'S" A RELAY DRIVER. -THE 'INPUT IS EITHER -12 OR OV.
THE OUTPUT OPERATES ‘A- 200 "MA -RELAY COIL. :

‘DIODES *CRY, CR2, ‘CR3, CR4 AND:iCR12 ARE :USED :FOR RELAY COIL
PROTECTION: - : - :

iCOMPONENTS :GR6, R17:AND R17 AND .R23 PROVIDE :BIASENG -FOR THE RE -
QUEST TO SEND-LEAD-OF -A .DATASET.

PAGE 2 OF 2

REF | TELETYPE [TOTA Rer | TeLeTYPE [rOTA
pesien.| ParT wnolaTy. NAME AND DESCRIPTION LOCATING FUNCTION oesion] ParT wno.| arv. NAME AND DESCRIPTION LOCATING FUNCTION

PaGF 2 CF 2
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AT N\

- N ER
\ . PROD. NO. 303650

\ DATE  i-15-63

P0 FILE ND.- Ai48/134AA
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