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1. INTRODUCTION 

1. 01 This section provides 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 circuit board so as to perform a specific 
function or functions. Each logic symbol is des­
ignated by two numbers: a "Z" number, and an 

"EC" number. The "Z" number denotes the 
physical location of the circuit board in the 
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 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 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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NO. NOTES 

1. FOR ACTUAL WIRING DIAGRAM REFER TO 3842WD 
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R..ELt:IY .0-€/VE..e(z) CIRCUIT BOARD EC 520 146520 

This card consi '.-. ts of two power amplifiers 
whieh can he used as hel.ay Drivers~ ~he circuits will 
operate with inputs of -tB ;.nd Jnd. '..,'ith +8 volts at 
input (?), ,1 is bias,~J 110l<'F' 11 and -6 volts appears on 
the L.u..se of ·'"'2., which turns 110~ 11 and energizes the 
relay. liith Gnd. applied at input (F), ..,1 is biased 
"01•" driving ·~2 to cutoff by "PPlying +1.5 volt to the 
base of \,;2. ·,iith "2 "OF!'"" the relay is not operated. 

Relays wt~ich require operating voltages and 
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l<E:C. INPUT AMPLIFIEJ<. 

CIRCUIT BOARD EC.S~/1 I 4 6 5 21 

This card consists of one Relay Driver 
Gircuit and one Receiving Input Amplifier. The Relay 
Driver consists of -'1 and .,;2 with "1.2 not to be. loaded 
greater than )0 volts or 100 rna. The circuit will 
operate with inputs of +8 and Gnd. With +8 volts 
applied at input (F) \ol is biased "OFF" and -6 volts 
appears on the base of "'2 turning it "ON", thereby, 
energizing the relay. With Gnd applied at input (F) , 
..U is biased "ON" driving \o2 to cutoff by applying 
+1.5 volts to the base of ... 2. With Q2 off, the relay 
is not operated. 
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The Receiving Input Amplifier is used to convert a + 8 volts 
signal into a zero, -6 volt output. With +8 at input (N), Q)-is biased -v,, 
making output (L) a -6 volt. With -8 volts at input (N) QJ is biased "ON" 
placing outPut (L) at approximately + .75 volts or ground. 
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RELRY DRIVER f 
REC. INPUT AMPL\FIE:R. 

CIRCU:IT BOARD ECS ..a I 
This card consists of one Relay Driv~r 

Circuit and one Receiving Input Amplifier. The Relay 
Driver consists of .ol and .o2 with \12 not to be loaded 
greater than 30 volts or 100 rna. 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 '"2 turning it "ON", th!'reby, 
energizing the relay. With Gnd applied at input (F), 
..t is biased "ON" driving <.2 to cutoff by applying 
+1.5 volts to the base of .oz. With QZ off, the relay 
is not operated • 
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The Receiving Input Amplifier is used to convert a + 8 volts 
signal into a zero, -6 volt output. With +8 at input (N), QJ-is biased "OFF 
making output (L) a -6 volt. With -8 volts at input (N) Q3 is biased "ON" 
placing output {L) at approximately + ·75 volts or ground. 
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!Efo!ITTERI 
TELETYPE TOTAL 

PART NO. QTY. NAME AND DESCRIPTiON LOCATING FUNCTION 

171586 I CAPACITOR, TANTALUM - 100 Ml' il!_li<<>RA liON CAP. 

177108 2 DIODE, D-2 CLAMP 
SAME AS CRI CLAMP 

137442 I RESISTOR, FIXED 1500 OHMS SASE BIAS 
118144 3 RESISTOR, FIXED 2700 OHMS BASE BiAS 

SAME AS R2 BASE BIAS 
118177 I RESISTOR FIXED 22K OHM BASE BIAS 
137441 2 RESISTOR FIXED 1200 OHMS COLLECTOR LOAD 

SAME AS R'2 BASE BIAS 
129UI I RESISTOR, FIXED 3300 OHMS BASE BIAS 

SAME AS R5 COLLECTOR LOAD 

177105 2 TRANSISTOR, P-22 AMPLIFIER 
SAME AS QJ AMPLIFIER 

144495 2 PAD TRANSISTOR 
1720U. I CIRCUIT CARD ETCHED 

2 STRAP, BARE 2:4 AWG. 

INTEGRATOR CIRCUIT BOA-RD EC 322 ~72322 : 
PUI SE ~ftie£R 

IK 
ISM VllTI AUTK.IIO. . . ' 

2 s-ze-~ ••• 
THE PURPOSE OF THIS CIRCUIT IS TO RESHAPE 

THE INPUT SIGNAL SO THAT THE NORMAL OUTPUT SIGNAL 

IPS HAS A Rl SE TIME OF 8 U SEC OR LESS. 

R I, R2, AND C I ARE CONNECTED TO FUNCTION AS 
AN INTEGRATION CIRCUIT, WHILE 01, QZ, AND ASSOCIATED H 

CIRCUITfiY RESHAPE SIGNALS WHICH ARE PASSED !lY THE 
INTEGRATION CIRCUIT. NORMALLY THE INPUT AT H IS EITHER 
0 OR -6 VOLTS. IF AT ZERO 01 IS CUT-OFF AltO IF. 
-6 VOLTS 01 IS CONDUCTING Ql AND 02 FORIIII A REGENERATIVE AMPLIFI(R WHICH 
SHARPENS UP THE INTEGRATED INPUT SIGNAL. ABOUT JOO MILLISECONDS AFTER 
INPUT SIGNAL, OUTPUT SIGNAL IS PRODUCED. 
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-6V -12V -6V -12V 

~ ~ ~z 
0 

"' ·8 ..,o 
~~ ~6 "' .. E!:! 

TP2 TP3 
K 

(Q2C) 
L 

NORMAL 

•" 
0 

o:N .. ~ 
"' "'"' 

INPUT Rl R2 I \ H ---t_l500 2700 
\ I (Q I Bl 

APPROVALS -_c_C I Ql t 02 

+ItooMFo 
0 P-Z2 P-22 0 DA~ IEOFM ..,g -~ A/ O:N "'"' 

+I 
IE. N""' •11:1t 

.... OD. No.112.322. 
+1.5V 

DATE: J-Z7- 61 
D GND. P.O. FILE NO.I-II. 154 A,.!_ 
p 

-Oit Df<AWN§~w CHK . 
R -12111 

ENGO. fHI' APPO. :/.7. 
NOTE s TE LETY.P E +1.5111 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 
TEST POINTS ARE REPRESENTED BY NUMBERS 
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0 BOTTOM VIEW 
0 F TRANSISTOR 

B lo 
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NOTE 
~ 

EC 323 

172323 
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REFER TO 5016 WD FOR MARKING INFORMATION 
E 

(EMITTER) 

I D:~rGN TELETYPE TOTAL 
NAME AND DESCRIPTION PART NO. QTY. LOCATING FUNCTION 

Rl 118"186 RESISTOR FIXED 5600 OHMS EMITTER LOAD 

Ql 177106 I TRANSISTOR N·33 AMPLIFIER 
Q2 177105 I TRANSISTOR P· 22 AMPLIFIER 
EC 172065 I CIRCUIT CARD ETCHED 

4 STRAPS • BARE 24 AWG 
144 495 2 PAD TRANSISTOR 

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

SYMMETRICAL 
EMITTER FOLLOWER 

CIRCUIT BOARD EC 323 

THIS CIRCUIT IS USED TO PROVIDE CURRENT GAIN WITH NO 

INVERSION OR CHANGE IN SIGNAL LEVEL. WITH ZERO VOLTS 
APPLIED AT BASE OF NPN AND PNP TRANSISTORS ZERO VOLTS 
APPEAR AT EMITTERS OR OUTPUT. WITH ·6 VOLTS APPLIED -s 
VOLTS APPEARS AT EMITTERS. THE SYMMETRICAL EMITTER 
FOLLOWER IS USED TO PROVIDE LOW OUTPUT IMPEDANCE (HIGH 
CURRENT GAIN) ON BOTH POSITIVE AND NEGATIVE GOING 
VOLTAGE TRANSISTIONS. 

INPUT 
B 

il 
"' I-
X 

"' -a. .. 
0: 
I­
f/) 

~ 

+ 1.5 v. 

-,0 o;O 

"' "' 
... 

s 

R 

·12V 
p 

0 
0 j q 

Ql 
N· 33 

Q2 
P-22 

OUTPUT 
A . -

TP 2 :J 
<[ 
z 
0:: 

"' ... 
)( 

~ 

~ 
0: 
I­
V> 

L~ 
IN PUT , ::-

NOT~ 

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

OUTPUT 
TP5 

SYMBOLS 

BBD~ ABN v 

P -12V 

S + 1.5V 

R GND 

172323 

AUTH.NO. 
69892 

APPROVALS 

~ 
DA~ E OP' M 

1!-Nt.;la.:~ 
PROD. NO. )72323 

DATE: 12 • 28-59 

TELETYf5E 
CORPORATION 

172323 
ET-tal-t 
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ET108•47 
TCl5~l6·:5<1l 

EC324 
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172 3 2 4 - A ... + + + + + + + +.,. ++++ 8 

"'"' .., c 

"' D .... ..,- E 
F 

+ + + + +- + + + + + H ... -N~V~~~m~O-~~V~~~ J --------
+ + + +u +++ + + K 

10 ... 
L 

"' 
M .., N 

"'!il p 

"' + + + + +++ + + R 
s 

""--172065 

B BOTTCM VIEW 
(BASE) OF TRANSISTOR 

NOTE 

REFER TO 5016WO FOR MARKIN& INFORMATION 

REF. 
DESI6N 

c 

CRI 

-~R~ 

TELETYPE 
PART NO. 

li 

E 

TOTAL 
QTY. 

I 

2 

NAME AND DESCRIPTION 

.002MFD 

DIODE D-2 
SAME AS CRI 

LOCATING 

:OUPLINCi 

I CLAMP 

FUNCTION 

Rl 118146 I RESISTOR FIXED 4700 OHMS BIAS 
R2 118186 I RESISTOR,FIXEO 5600 OHM!I _BIAS 
R3 137440 I RESISTOR,FIXED I, )00 ---I R4 I 129851 I RESISTOR FIXED s~uu un.... DOK 

I fto 137441 2 RESISTOR,FIXED 1200 OHMS COLLECTOR LOAD 
SAME AS R5 COLLECTOR LOAD 

II_!_ 177105_ ~ _ P-22 ~PLI_FIER 

_ll_ SAME AS Ql AMPLIFIER 

I EC 1172065 I I I CliiCiiTT CARD, ETCHED I I 
I I STRAP DARE 24 AWG 

144495 2 PAD,T 

INVERTER 
AND PULSE 
AMPLI Fl ER 

CIRCUIT BOARD EC324 

THIS CARD CONSISTS OF A PNP COMMON EMITTER INVERTER 
AMPLIFIER AND A PULSE AMPLIFIER 

INVERTER 
01 IS REVERSE BIAS AT APPROXIMATELY 1.5 VOLTS AND THE 
COLLECTOR IS CLAMPED TO -SV. WITH ·II VOLTS APPLIED AT 
TERMINAL 8, Ql IS DRIVEN INTO SATURATION CAUSING THE 
COLLECTOR POTENTIAL TO RISE ( -6V TO OYI FOR DURATION 
OF THE INPUT SIGNAL. 

PULSE AMPLIFIER 

SYMBOLS 

----il! .. 0f-'K.:....__ 

----i~o-IG>>"'L __ 

02 IS REVERSED BIAS AT APPROXIMATELY + 1.5Y WHICH HOLDS 02 OFF. WITH A NEGATIVE 
GOING 6Y (OV T0-6Vl TRAIISISTION APPLIED TO DIFFERENTIATING CAPACITOR CAUSING 
BASE POTENTIAL TD GO NEGATIVE FOR A SHORT DURATION OF TillE. THIS CAUSES 
02 TO CONDUCT AND THE COLLECTOR POTENTIAL IS AT 0 VOLTS DURING THIS TIME. 

-12V 

0 

'"lo 
0: "' -

-6Y 

.. * .. "' ' u Q 

INPUT R2 OUTPUT 

B 5600 K TP3 

-~~~ "',;' 
o: .. ... A GND 

NOTE 

+1.5 v 
-12Y 

0 
"'lo o:., 

-

-6V N OND 

-'*"' a: ' u Q 

INPUT Cl R 3 OUTPUT 

D ) I 1000 TP4 L 

.002 MFD. 

0 p 
... 0 '----to~ -6 y 
a: .., -= R "' - ~5'----• -12 v 

+1.5Y 

+1.5 v 

CARD CONNECTIONS ARE REPRESENTED B"f ~ETTE"S 

TEST POINTS ARE REPREBE;NTED .. IV.••t!Oiild:llS•' 

172324 

AUTH NO. 

~~~-+~6;;;9119• 

!t~·I~·VI 7/'- z.-

APPROVALS 

DA~ E OP' M 

~ 

Ga{R 

I PROD. NO. 172324 

DATE: 2-1-~ 

P.O. FILE 

I.AB 
IENGD. 

T~o\teE1f 
[lt2 11'4 ... 
--_._:,t._~ _ _.; __ .,a.,~-----•·•"·· 
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++++++· + •+ 
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IL 
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STRAP 
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c 
(COLLECTOR 

'---172067 

A 
B 
c 
0 
E 
F 
H 

J 
K 
L 

M 
N 
p 

R 
s 

EC 325 

172325 

[7"' 
( BBASEl\.._.s,) 

BOTTOM VIEW 
OF TRANSISTOR 

NOTE 

REF. 
-----· 

I Rl 

I R7 
R8 

EC 

= 
E REFER TO 5016 WD FOR MARKING 

-(EMITTER) INFORMATION 
-----~ 

FUNCTION I TELETYPE IU IAL NAME AND DESCRIPTION 
PART NO. QTY. 

LOCATING 

1181 S6 I RE~:>H R FIXED :.>t>UI. HMS BfiS RESISTOR I 
18_146 I RESISTOR FIXED 4700 OHMS BIAS RESISTOR I 

7440 _.z. BfSil TQ.R EJ.XED..J.QQQ. BIAS RESISTOR 
~7441 I RESJ lll.tt £J.l!EILl2.QQ. OHMS COLLECTOR LOA 

!725 I ~TOR FI~D ....2..10. OHMS COLLECTOR LOAu I 
137 601 2 RESISTOR FIXED 68 OHMS CURRENT LIMITING I I SAME AS R 3 I BIAS RESISTOR 

SII.ME AS R6 CURRENT Ll 

177105 TRANSISTOR p-zz 
177106 I TRANSISTOR N ·33 

I~IFIER 
\UDI '"IER 

1 72067 1 T I cli=t:IJIT CARD. ETC'~~ I I 
I : I s:; -24~WG BII.RE 

144495 PA; TRA ~ 0 

UTPUT AMPLII:"II:" CIRCUIT BOARD EC 32 5 
AND VOLTAGEU BIAS 

THIS CARD BASICALLY CONSISTS OF TWO COMMON 
EMITTER AMPLIFIERS AND A VOLTAGE BIASING NETWORK. ONE 
AMPLIFIER IS A PNP TYPE THE OTHER IS A NPN. 

THE OUTPUT OF Q I IS CONNECTED TO THE INPUT OF 
Q2 BY MEANS OF A STRAP IN THE CONNECTOR BETWEEN POINTS 
E AND H. 

Ql AND 02 ARE BOTH OUT-OFF WITH 0 VOLTS AP· 

SYMBOLS 

F ~>'-p--

KRM 
PLIED AT POINT F. Rl AND R2 RETURNED TO +1.5V REVERSE BIAS Ql APPROXIMATELY 
+, 75V. Q2 IS HELD CUT-OFF BY ·12v COLLECTOR POTENTIAL OF Q 1. THE OUTPUT AT 
POINT P IS THEREFORE +SV. WITH • 6 VOLTS APPLIED AT POINT F, Q I CONDUCTS, 
WHICH IN TURN DRIVES Q2 INTO CONDUCTION. THE OUTPUT AT P THEREFORE BECOMES 
·6 VOLTS. -12V +6V 

..... 18 cro ~LM 
L-------------~K 

TP5 

·12V 

0 

""10 o:N 

F Rl ~ • H 
~56001 T Ql TP3 

P-22 
0 .,. 

Nll2 
o::"" 

+1.5V 

R3 
E • i1000 

NOTE 

A GND 

B +1.5V 

C ·6V~ 

~ -=:l~ 

+6V 

·6V 

R6 
68 

02 
N-33 

p 

N -=-:J"-
R ~1!,~ j 2 s .,+6V Ul 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS. 
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TELETY E 
f"nc 0 0RATI ON 

172325 
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(COLLECTOR) 

8 BOTTOM VIEW 
!BASEl OF TRANSISTOR 

NOTE 
= 

EC 326 
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(EMITTER) 

REFER TO 5016 WD FOR MARKING INFORMATION 

REF. 
DESIGN. 

Cl 

TELETY~E TOTAL 
PART NO. QTY. 

/YUM2 1 

.CRI 177108 

Rl 13H40 
R2 129SSI 
R3 137441 
R4 I 18 I 86 
R5 137438 

NAME AND DESCRIPTION 

CAPACITOR, CERAMIC .002 MFD 

DIODE, D-2 

RESISTOR, FIXED 1000 OHMS 
RESISTOR, FIXED 3300 OHMS 
RESISTOR, FIXED 1200 OHMS 
RESISTOR, FIXED S600 OHMS 
RESISTOR, FIXED 100 OHMS 

LOCATING FUNCTION 

COUPLING CAP 

CLAMPING DIODE 

BASE BIAS 
BASE BIAS 
COLLECTOR LOAD 
EMITTER LOAD 
CURRENT LIMITING 

I 01 I 177105 I 2 I TRANSISTOR, P-22 I AMPLIFIER ---
Q2 I I I SAME AS 01 I AMPLIFIER 

EC 172065 CIRCUIT CARD, ETCHED 

2 STRAPS BARE 24AWG 

I 44495 2 PAD. TRANSISTORS 

-------
. 

---

~--~~-----+---+------------------+-----------------~ -+- -----

~--~~-----+---+------------------+----------------

PULSE 
EMITTER 

AMP, AND I CIRCUIT BOARD EC326 I 172326:~~ •. :), 
FOLLOWER (PNP) I SYMBOLS - .. 

PULSE AMP 

01 IS REVERSED BIAS AT APPROXIMATELY ti.SV 
WHICH HOLDS 01 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 02 TO CONDUCT 
AND THE COLLECTOR POTENTIAL IS AT 0 VOLTS DUR'ING THIS 
TIME. 

PNP EMITTER FOLLOWER 

K 

I >"'N __ 

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

·12V 

"'10 a::o 

INPUT TP4 
D L 

NOTE 

... ,g 
"'"' ., 

ti.5V 

"'lg 
"'"' ., 

-12v -sv 

0 

"'10 
"'"' 

0:: 
0 "' ' c 

C""~:---.... -~O~U:',!.T K 
TP3 

= 

A GNO. 
+1,5V p -sv 

R ·12V 
S -+1.5V 

~DATE I AUTH.!i9: 
Z 5-26-{,/ 41ii9Z 

~ ff·/~-~·To/2• -5- ~I?. " <>.31 

APPROVALS 
D AND.ld' 

_LX; 
E OP' M 

,A, 

E·N""ai:R 

PROD. NO. 172 326 

o&rE: z- 19-60 
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CARD CONNECTIONS ARE REPRESENTED BY LETTERS COfi'PORATION 

.,,.,,., TEST POINTS ARE REPRESENTED BY NUMBERS I 7 2 3.2 6rj' ') 
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EC "3"33 

)12333 

REFmt TO ~16 WD FOR MARKING INFOIIUTIOM 

1 IOTTOM VIEW 
IIAKI 0# TIIANSIITOII 

llfF. ........ 

LQl. 
02 

IEC 

ii 
T ELETYP'. 
PAIIT NC 

1 A1 1.6 
1137438 

177 

(1444 

(TOTAL 
QTY. 

? 

? 

1 

t 

2 

NAMI 

• 

AND DISCIIIPTION 

'·700 Obm1 
" lfY'I nh.e 

1s ......... R1 

I Tran·'-*8f emu 
s-eas 

Ci .. .,.,it Card Etched 

Ba1'111 2'i 

I PAD, T 

LOCA'fiNI FUNCTION 

:in• 

- " 

(NPN) EM\'T'TER 

FOLLOWE-R (2) 

CIRCUIT BOARD EC 333 

Thie circuit is a general purpoae aaitter 
tollower used to provide curnnt g&in with DO 
inversion or change in the signal levsl. With 
aero volta applied at the base, aero volta applied 
at the base, aero volta appears at the aaitter. 
With -6 V qplied, -6 V appears at the -.itter. The 
liP• aaitter rollover 1e used to provide low output 
iapedance (high current gain) on the poai ti ve 
sci~ voltage transition (-6 to 0 V). 

+6V 

SYMBOLS 

~ 

~ 

~K 

• 0~~ 

NOTE.: 

IIU 
1> 

TP4 
...... L. 

~2. OU'T Z .---•l'l 
TPS 

-\2V 

CARD C.OWWE.C.TIOt-.15 II.RE R!.?RE.5£WTE..O .'1 I...EiTE.R!> 

TE~T l'OHnS 1>.1'lE. R!.1'RE'!.ENTE.D 'fli'/ "'U.M&I:~~ 

~2 

R -t' IV 

5 ~-12-V 

')72333 
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ICOLLECTO~) 

NOTE: 
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EC 347 

\7 2. 341 

8 ) BOTTOM ~ I[YI 
18ASEI Of T~ANSISTOII REF:Jl TO 5916 \VD FOR M.\flKDJG INF'ORHATION 

·- .~ 
liEF. I TELETYPE ITOTAL 

DESIGN. PAIIT NO. QTY. I NAill! AND DUCIII~TION LOCATING FUNCTION 

-= llF same as f:J -~-~-.- " 
II tl Same 33 CRJ 

RD§j s+or Find 3300 Oh!D§I Base Bias 
n n JQOO u I rt n 

:arne as ~ " " l 
" 

01
Fixed 1206 Oluns I c:Iiector Load ; 

Same as. R'i n . 

or. 1"'-i::t.:: 

" n· '""ame a.s.__~ 

PAD, TRANSISTOR 

mill 
" " 

PULSE AMPURER (2.) CIRCUIT BOARD EC 341 

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 base 
applied through R4 holds Q2 normall7 cut-off, CRl 
clamps the collector at -6 V, With a negative 
going 6 V transition applied at· D, base current 
nows dri vin" Q2 into saturation, causing the 
collector potential to be at 0 V for the duration 
of the pul9e applied at the base, ~he theocy of 
operation for Ql is identi~al to Q2. 

- ll. v 
B 1\J I J, 
1 (.2 "'1~1 

oOl, ~ -T 

-I<> v 

NlN 
"' I 
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- . 
I 1'!.2._ / • 
Lj IOO"--~~ . 

I Ql j_ 
_[I P-22. 

QIC. 
---I< 

TP3 
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+ ,....., 
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-faY 
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SYMBOLS 
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~IJ() ._ f\ 

rx'9 
... 

+1·5 v 

u.. r~l 
"' " _, '"' ; J.s q -.c 

u I L. 

Cl "R3 1 

o .. IE l'oon ~ 
!~ ;t • CO;t . 

I " 

·~lg Q'Z, ~ 
fS_ ~ P-22. ~ 

NOTE.! '"'·'~> v 

Cl<o.li.P CONN£.C.\IONS ARE RE.'P'RE.SENIED '8'1 I..Ei1"E~S 

l"EST ?C\1'4\S i!I.'R"<. 'R!t.'PR.'O.~'<.WII:.'P 'aY NUMI!!.E'RS 

'l'P 4 
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.. l·l> v $ 

\72347 

lLL DATE 
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:,SI H.S.-
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~ 

7 5-Z6-61 69892 
11 //·/~·IG/ 7/~26 

APPROVALS 

D~~ ;::.; 
(....&,,NO. lo 2. 341 
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EC 35 I VARIABLE PULSE CIRCUIT BOARD EC55f 
,~, ' 

' 

( 

( 

/7"235'/ DELAY SYMBOLS 
'5SU£ DATE AUfH ItO 

- "+ H + + + + + !~!, 
... (.4/ ToJ.~M~) 5 5-26 61 69892 

B ,A<~ 
1l (l•ft.•W 7/h Z"-

N ij ~ ~~ c The purpose of this circuit is to generate _,_ .... -... ~ ~ ~ :::"'~' D a signal of variable width as determined by tbe input 

" ~ 'II "' " " II! " 
E signal applied at point A. I 

.., "' \1 ~ \1 

..... lq++++ + ++++ ~ F c_f. N H ~2 is normally cunducting, receiving its 
• -N~.~W~~~O NI'>.~W~ J ti"s current through klO and R2 in parallel wi tb CR5, '(. - ------

( 

, , ~ + + f + f fv + J j ~ 
K n} and liB. The collector of ;.2 is approximately at 
L 0 volts and Ql..collector is at -6V ~ is ~~~&intained 

I( I~ "I~ ..... "'~"~~~: 
M in cut-off state ~ cross coupling resistor R6 and R7 

• u . II! I~ ~ II 
N ~nd returning to +1.5 volts holding base potential at approximately +1 volt. 

1&1 t + + • + '<!1" 1 + u 1'~ 
p 

R Lapaci tor Cl, Rl and CIU c0111bine to form gate where by when -6V is 
5 applied to E and a 6 volt positive pulse applied to Terminal C will ra11 

'- t"f;i/0'51> 
to trig~er circuit, however, if Terminal E is at 0 volts a po~itive pulse 
will turn ~2 off and remain cut-off until C) can discharge to a lev~l 
through R) and Rll to penni t ,2 to conduct. 

c fhe ~iming potential is varied by applying 0 or -6 volts on 
lcO~LfCTOIII 

~ 
Terminal ;, since RU is part of discharge path thuo increasing or de-

J'U\ cre::..:.sin.: time out or the circuit. ;;ith -6 volts at A time out is approx-
8 ) BOTTOM V lfW imately , .,.; milliseconds. '"i th 0 volts applied the time out is 

IBAS£1 M TUNSISTOII ap;·roxim;.tely /u1 milliseconds • 
'-..ct./ NOTE 

REFER TO 5016WO FOR MARKING INFORMATION 

( 
( 

([MtTTEIIl 
.. [f. TELET1P[ TOTAL 

O!SC .. IPTION DESIGN. PART NO. QT1. I'IAME AND LOCATING FUNCTION 
-12.Y 

l.;al)llcl or Leram1c .Wu'.l'·. LOU NOii'!WIAL f -ev INVER TEO 
C2 n,zait_ l Capacitor Ceramic .OOlY.FJ ?eedback OUTPUT OUTPUT 
C3 1 Ca ,iiU'kiJQ n..: av TP3 L '<\ ~ ~ TP2 K J. 
Crtl 17710& . .~ D1 ...n .. o-z· .. Gate 

11() -6V ;t~ .,.lt: ~ C~'\ I ~3 Cli2 .. . • :SAMC AS Cit- I c ~, ... - 0 II( 0 ... 

~ 
Saae as CRl Clamo 

oil) 

sa.e as CRl Cl....., D-2,... ~~ 

""- .. ,. r.R'I r: ...... 

( 

( 

{ 

It ~2.. IU ll!!l77 1 Resistor Fixed 22K OhMs Bias ' 
R2 117442 l RAshtor Fixed 1500 Ohlns Pi as 

s: 
0~12 ~ 

BIAS IN -
R'l llRlAll z R .. ,.~ ,.+.n,. Find lOll Ohma Bia:~ "":::c:" () ~~ ........ A 0- ,C) ,. I) lJ- MFP. II! II 
J>U. 117441 2 FiDOd 200 OHm.!J Coll.,ctor Load ·II(.., ~ () ! 

R~ .._ ... R4 Cnll, Load "i II! «) ~o- 2. -· [noo 

310C ~ F aedback ~ 

-.!) 

~2 " o-z APPROVALS - Ll~ : ... 1. or E as 
~)~I G~~\ I ~~~ Cl 

0 ANO " O:cwM - ~~IN ~4,t.IJ( -R 
sa... as R' B as \ P-22 -P-22 _! V J_ /(/ 14365 l !tes1st.or 51 Obe C01111110n E1oi t ter .ooz.MF'D 

RO • 1 

-~ 
Fias P..o O)l( _><: •• NUM{I:• 

1 I YOO<i ' ntu.L~ Pi a11 II(P.. j_ Oi.~ Q(~ 
""00. NO. /7.?.1.$', ~ 

L.......-4V 
l,jA. 

I "' <: ·rranauo~ P 2.2 Aln.pJ.l.I"ler ill 
~ DATE. 7- DRC ·4"9 

02 s ....... ~ ~-!a.V 
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P 0. FIL[ 110. I ·l:L:I..I:J4,..,.A 

a 

+I. tv ~-Jw~ I ENGO 'C NP A 
144495 2 I!AO TRANSISTOR NOT[ TE ET E CAIID CONNECTIONS ARE REPRESENTED BY LETTE .. ,S CO~PORAXON 

(' .)-··7 TEST POINTS A .. E REPRESENTED BY NUMIERS 
.,~~.$'/ .i:~ fCI'U·••-~• 
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EC352 I I DIODE 'FAN-OUT,, CIRCUIT BOARD EC352 
/ 7?-'lo.Z. 1 EiATE 

This circuit d2signated as fan-cut is, 
:i.r1 <:: sense, E:J. ",__;{'1 ~-;0.te v.-l.thout a bj_asinp: resistor. 

L't;e ~ste i~ ,_lse::i in this r~~anner. 'dhen 
::__, cr -:f:_··e ~-,ositivc voltage. i.c::'. ·tl .. 5 ".'o1ts, is 
c. 1,:;_.,:.;_ ic::>-:i t.;::; te·n.inal ,.J ar.J X. the outiJL.lt terrninals 
'· ,.~ •' ,J.~,L,L, .. " ana .:.· ',.Jill all go to +1.5 valts. 
When the switch is open the outputs A,B,C, etc. are 
floating unless J-K is clamped by an external source 

rf~e Circuit iS U5ed to apply reset pulse 

SYMBOLS 

/~ : 
' c 

( p 

~
K FAN- E 

OOT 

f~~L !VI 
' N 
"'--'--.._ p 

·:,;.r ;;-l<:S:rl-'.J...i.. to a n.UJr,bcr of circuits, the d.iodes proviJe isolation bet:.veen 
t.nc:>e ci.rcuj. L.s:. 

REFER TO 5016 WO FOR MARKING INFORMATION 
E 

(EMITTER) 
RE~ TELETYPE TOTAL 

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

~A ... , 
"Rl 1771(7 0 mnr~ .. o- 2 r':o+P CR2.. 

R2 q,,.p ·~ f'l>1 " ~I • B 
f' " " " " CR3 

" " " " " 
" " " " 

• c •I 
c 6 " " n " CR4. 

"R? " " " " 11>1 0 D 

""1:1 " " " " 
"RO " " " " 

cRS 
E ~I 

_EG , n&io- I I Circuit Card l<'+.-."hA..-1 .;--K 
-------1 CR.b 

• L .-.! 
CR7 ... , .. M 
CRB 

•I •N 
eRe> 

IJol • p 

ALL DIODES AR£ 0- 2 
NOTE 
= 

o.;ARD CONNECTIONS ARE REPRESENTED 8Y LETTERS 

TEST POINTS ARE REPRESENTED 8Y NUMBERS 

/ 723-~-:d' 

l--- I DATE I AUTH NO ISSUt. 

2 10-./6 -€;'/16 9 $'~ ~-
~ 11-14 -~II 71 (g 1:54 

I I I 

APPROVALS OL 
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E 01" M 

X/ 

OATE- 10 -M;"t.E!,-60 
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DR AWN ::c::5"'iiV'1 CHI< D 
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. y E. 

CORPORATiv,. 
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EC355 I RECEIVER INPUT CIRCUIT BOARD EC$SS J72.3.$.$ 

( 

( 

( 

172.355 AMPLIFIER SYMBOLS 
' 

e A 
<SSUE DATE AUTH NO 

N~ 
+- t t t-t++ • + + + t +- + B 

2 5 -Z6-61 698"2 

It c This card consist of a common emitter PNP 
.... 

~ 
.... <( 6 amplifier used to convert a maximum DC signal of +50 -~~ ,.,~ Q;: ~ 

Ql D 
E to -50 volts and minimum signal of +3 to -3 volts to ---!,R ' 

~ 

+++~++++ "> + +c 
F a -6 to +1.5 volt signal. 

++++ H .. -N~.m~~mmO-N~V~~~ J 
With a maximum of +50 volts and minirr~ 

-------- of +3 volts on Terminal B, Ql is eut oiT and· 
t+++++ t-+ ++++~++ 

K 
' 

"'~ ~ "'" 
L Terminal K is at -6 volts. With a maximum"of -50 

M volts and minimum of -3 volts on Terminal B, Ql 
~ ~ ' ~ 

~~ ~ ~ ~ N conducts and the output is at approximately +1.5 volts. 
p 

++++++ +-tl+t-+++'-t+ R Diode CR2 proVides an 110R" gate. When Terminal N is at 
s 0 volts, the diode is forward bias and 0 volts appears at K when Ql is 

"-- 172.0GOS 

cut off, 
I 

c 
(~0'-LECTOR) 

/if 

( 

8 J BOTTOM ~lEW 
(BASEl \._ Q / OF TRANSISTOR 

~ri1TTERl 
NOTE = REFER TO 5016 WD FOR MARKING INFORMATION 

REF. TELETYPE TOTAL 
DESIGN. PART NO. QTY. NAME AND D~SCRIPTION LOCATING FUNCTION 

ru. 1.~~~ 11. .l nes~stor Fixed 1100 Ohms Base :~.as 

R2 118186 2 R"sistor F1 xed -~600 Ohms Ease Bias 
Fn ~arne as 1.L. Go ec or Load. 

CRl 177108 2 Diode o- 2 Clamping 
CR2 3a:me as CRl Gate 
Q; 177224 1 ransistor ~N19tiA Amnlifier 

EC moM 1 r; ~~nH :o~~ -:'~ n'ho,-1 
-l~V -6V 

( 
1 Strap Bare 24 A1.1G <:) 

l'l <\] 
() Q ~ rc~l 144495 I PAD, TRANSISTOR 

Q( 
~ . 

( 

\ 

T cvr APPROVALS 
/Ill PuT Rl 

B' rrq ' 0~ 
E OP' M: 

3300 \ Ql TP3 

ZN39BA TP4 L ~ 
1'-fiuMa~R 

"' ~ j~CR~ ~ H5V 
'l.oo. NO. 172.355' 

'l(~ +-I.SV R 
-6V 

. 12.V DOTE: 2" • .TAN- 1£0 ~\ s 
G;Nt>, PO.FILE NO #-II./3~.AA; 

= TP5 I< 
OflAWN -S"W: CH~ 

L J ENGO l':}i p APP 

NOTE .....rrRAP_) TEL·ETY E 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 

[ y .;) .,_. 1 
TEST POINTS ARE REPRESENTED BY NUMBERS 

· . _172. ~ .s.:~.A . '•. rc~~:OI6-:=.4l 

E"' ,1 ~l .. SI 
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EC 359 CIRCUIT BOARD EC 359 

+ 

+++ 
~ -~~.~~~m o-~~•~~~ 

A 
B 

172359 
FLIP- FLOP SYMlJOLS 

L..--------j Static Description 

8 

~+ -----;.+ 
lOll) 

E 
F 
H 
J 
K 
L 
M .., 

"'0 w 
+ + 

,e:C 

+ 

'-172062 

NOTE: 

~ 
R s 

REFER TO 5016WO FOR MARKING INFORMATION 

I IOTTOM VIE'II 
IIIAKI D' TftANSIITOII 

([ 

flU. TELETYPE TOTAL 
PAftT NO. QTY. I NAM! AND OUCIIII'TION 

UliiJ.. 6 

I 
tit llB.l?? L 

1 

RSl 2 

~
. 

as 
___as,_ 

D­
e• rnn 
M CRl 

...u.W 
D-2 

1 as {.;R5 

IRM~1etgr 

I ame as :same..!.!. 
as 

I SarneaSRO 

2: 

27W"li 
3300 bm 

LOCATIN8 FUNCTION 

" 
~ '"'II' 

0~ glte ~th 8fi 
"" nqw, 

lit" "CRJ 006 volts 

ti OH, 
biT 

1 m1 tt er hj 8$ 
.,. bit" 

I Btpe ""i " 

w 

The nip-flop employs two PIIP junction 
transistors, so arranged that when one is conducting, 
the other is held in a cutoff condition. Ql and_ Q:a 

lare connected in a symetrical circuit; each collector 
has a 1200 ohm load r"tumed to a -12V suppl,y, When 
ei. ther of the transistors is eutotr, collector current 

fW!I.ll drop to Um.est zeN, and- the OFF collector poten­
t tial will be clamped to -6 volts b;r action of CR5 or 
CR6, When either transistor is ON, its collector potential will be 
approximately +1V. The OFF base will be at +1.23 volts; the e0111110n 
<!lllitter 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 volta 
pulse throu"h Cl, and CR.), C2 and CR2, C3 and Cll4, or C4 and CR:L to the 

Jbase Which is ON. This results in the ON otage turning OFF and the OFF 
stage turning ON. 'l'he flip flop 111&7 be driven by either of two pulsee 
applied to each base. The positive pulses m&7 be inhibited by returning 
R2, R.3 and 114 to -6 volts. This prevents diodes CRl, CR) and CR4 from 

!conducting and coupling the pulse to the base or the correspondin. g transis­
tor. The resistors R2, R) and 114 11111st be returned to ground potential or 
+1.5\' for the drive pulse to be passed by the corresponding diode. ~ 

TP 3 

TP2 

D-2 ..... 
'Ao 

~i-J 
.002 

' I c)t ~ - -- f 
CR 

-~2V 

RIO l Rll 

~I [120o 
o-z o-z - .... 

0 
... 0 
~ ,., ,., 

C3 

t--1~._.obt-2+l +'j' I I IJ AI •.•• 

Cl 

t-+--r--fll....-,r-1 f----J 
.002 

172359 

IUUEI . 

I _l 2 
:;:un,.. aO R8 
~·'' •to~- .. JJ xed 1 >ame ulh 

O!Bo load -~ 
~9 

P-ZZ 
- 0 " 

wO ,..o NIN 
lu OUTJiiV 
~RI~17A .4,, 100. \1 Z 3'>~ 

cr~ a:~ wa: DATE: 2-18-5, 

__12 l'-2.2 

I liZ 

z lD I TRA 

172359. 
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tB:S~ BOTTOM VIEW 
OF TRANSISTOR 

NOTE 
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EC 361 

REFER TO 5016 WD FOR MARKING INFOIIMATION 

RH 

~E 
(EMITTER) 

TELETYPE TOTAL 
PART NO. QTY. NAME AND DESCRIPTION 

43 5 
137440 5 

SAME 
sAME" l: R5 I I I SAME A Re SAME A 

I R 
I F 

fiXED 1800 
FIXED 1000 .OHMS 

117 I I I SAME ' 
Ill SA~ME AS R 2 

lit I I I SAME AS R I 
~ SAIIEAS R2 

LOCATING FUNCTION 

PING RE§ISTOR I 
1 RESISTOR 

1715111 I 5 :APACITOR, MYLAR .47 "'FD. INTEGRATING CAP. 
;AME ASCI J 

I .. ~ SA,.E AS c I I 
I C4 SAME AS C I I 

Ja SAME AS C 

EC 172049 I I BOARD, ETCHED CIRCUIT I I 

CIRCUIT BOARD EC 361 
INTEGRATOR 

THIS CARD CONSISTS OF FIVE IDENTICAL INTEGRATOR 
CIRCUITS. 

THE INPUT SIGNALS ARE APPLIED THROUGH I 800 OHM 
DROPPING RESISTOR AT TERMINALS A, B, C, D, AND E. THE 

LEADING EDGE AND TRAILING EDGE OF THE iNPUT SIGNAL WILL 
BE DELAYED DUE TO RELATIVELY LONG TIME CONSTANT OF 
THE CAPAC.ITOR AND 1800 OHM RESISTOR. THE CIRCUIT. IS 
DESIGNED FOR INPUT SIGNAL OF 0 TO -28 VOLTS FROM MECH­
ANICALLY OPERATED CONTACTS. THE PURPOSE OF THE CIRCUIT 
IS TO PREVENT NOISE FROM CONTACT BOUNCE TO GET INTO 
SUCCEEDING STAGE . 

-

::iYMBOLS 

A~ tNt I R 

B .... INT I L 
.., ••• I 

C --1 la.IT I N 
~ ... I 

D tilt NT I N 

E "" INT I p 

IN I A 9 R OUT 
A >--l 1800 , 1 1 ~ TP5 

IN 2 Rl L OUT 

e>----j 1800 I I r .. TP I 

IN 3 R 3 

c '>--f"i80 0 

NOTE -

0 "'10 
"' 0 

-0 0lllj_C5 
o: ~ - .47 MFD. 

M 
.... TPZ 

OUT 

,C2 

.47MFD. 

IN 4 R 5 N 

D>--11800 I~ ~ .. TP3 
OUT 

"' -

~ ~
IC3 

"' = T47 MFD. 

GND 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBe'RS. 

"'1~1 J_CI 
0: ~ T47MFD. 

IN 5 R7 p 

e>-lteoo I f T •b:;~ 

"'ml ~4 
o: -s-T47 MFD. 

S GND 

172361 

ItS suE I OAT E r~-o~ 111n 

APPROVALS 

D;kl :;M 
J•AoD. No.l72311 

= 10 JDATE: 1-z•-
P.O. FILE NO. 1-11.114 AA 

TEl ET PE 
CORPORATION 

1723G,J 



EC 363 Fl L TE R (2) CIRCUIT BOARD EC 363 17 2 363 

172363 
SYMBOLS 

IS~ DATE AUTH.NO. 

( 

( 

( 

-.++++++++~+~++++ 
A THIS CARD CONSISTS OF TWO PI FILTERS. 

N~ / } 
B VARIOUS VOLTAGE INPUTS TO EACH MODULE ARE B c 
c 

N 1 (t} D 
APPLIED THROUGH THIS FILTER. 

FILTER 
~~ ' ~ E THE FUNCTION OF THIS FILTER IS TO REJECT 

p R 

+-+-++++!•++++++++ 
F 
H HIGH FREQUENCY NOISE. INPUTS ARE APPLIED AT 

~ -~~~~N~-~0=~~~~~~ J POl NTS B AND P , OUTPUTS AT C AND R. 

+o+o+o+ 0 ~++++++ K 

1():2 + + - - / "'\ L 

CD::; I $ ) 
M 
N ... \... ~ p 

+ + + + + + ++ + + + + R 
s 

~172079 
.....,/'lc5LLECTOR) 

/if"'\ 
B BOTTOM VIEW 

( 

(BASE) '- Q. ~ CX' TRANSISTOR NOTE : REFER TO 5016WD FOR 

~~MITTERI 
~ MARKING INFORMATION 

NOTICE: SPECIAL ARRANGEMENT OF CAPACITOR POLARITIES. 

REF. TELETYPE 'r()TAL NAME AND DESCRIPTION LOCATING FUNCTION DESIGN PART NO. QTY. 
Cl IT 18 31 4 CAPACITOR 10 II FD 150WVDC f'l L TER CAPACITOR 
C2 SAME AS Cl FILTER CAPACITOR 

I 

C3 ""MO' AS Cl FILTER CAPACITOR 
C4 SAME AS Cl FILTER CAPACITOR 

( 

Ll 171145 2 COIL Rf' FILTER COIL IN I Ll OUT I IN 2 L2 
OUT 

LZ SAIIF AR L I RF Fl TER CCI jY'('('l. " c 
p :I- i'ffi\ 

2 
B • .. 1 T;6R EC 17•n.,., I CIRCUIT CARD, ETCHED 

170551 2 SCREW 11-32 X • 438 er OT~OMFD 0 T+IO MFO 

BRASS BINDING HEAD 

GND. GND. GND. GND. APPROVALS 

DA~ 
._ .. 
A/ 

N .. J .... IIt 

( .. GND. -OD. NO. / 7Z ,,:!} 
DATE: /-21-~D 

( 
···"" ~ /-//.f. 
OR-. .:_e CHKD 

ENGO. I!'.N.P. AI'PO. 
NOTE 

TE~ET)"J E 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CO PORATION 

ET•OI141 
TEST POINTS ARE REPRESENTED BY NUMBERS. 

172 36 3 TCZ'5:HS-""\ 
' 
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(COLLECTOR I 

BOTTOM VII:W 
OF TRANSISTOR 

"'-- 172063 

.1JQn. 

:~1< 
~!!!!:: 
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EC 365 

172365 

E 
REfER TO 11016 1110 FOR MARKifl& INFOMIAf40N 

I lt:MITTI!:IIl 
I n~..-. 

DEs·-.. 
,; 
,; 
c~ 

SB_I_ 
..c. 

CR3 • 0 

CR. 
Cl 

-~ I TI!:LETYPI!: TOTAL --- ----------- -··-···------ ----------·------· 
i!J,.,, PAR. T NO. OTY. NA~! . .!'ND ... DESCRIPTION . _ LO. CATIN8 . __ FUPICTION 1 

I 177332 I CAPACITOR, CERAMIC .002 MF COUPLING . - --
2 177331 I CAPACITOR, CERAMIC .001 MF ____ FEEDBACK _____ --·------------- -, 
- 171587 I CAPACITOR, MYLAR---~-25 MFD TIMING---. i 

177108 5 DIODE, D-2 COUPLING --·- j 
~R2 DIODE D-2 GATE -~-

SAME AS CR2 ----CLAMP .. . 
<4 SAME AS CR2 CLAMP - .... - . -
IS ' SAME AS CR2 GATE --- - -···- j 

Rl 118177 1 RESISTOR, FIXED 22K OHMS GATE ·-·---- -; 
Rj"- - ~i:i7-4"42 ___ . 1- -RESISTOR, FIXED 1500 OHMS BIAS --1 
R3 143667 1 RESISTOR, FIXED 3900 OHMS TIMING 

~·-~ R4 -- --·137441 ___ --i--t--RESISTOR, -F !XED _12QO OHMS. COLLECTOR_ 
RS SAME AS R4 COLLECTOR 

LOAD 
LOAD 

J R~-. r--1298-~1- -~- _-i - --RES! STOR, F'l XED 3306 OHMS . rEE::D"SACK 
7 ____ ,___ II~ 44_ _ __ I_ _ RESISTOR, FIXED 2700 OHMS BIAS 

R8 _LL8 180 I _ t--RES_[STOR_, F_l_2<f:Q. __ ~OI( OHMS BIAS 
_ __ll.9 ________ 143656 l_l RESISTOR, FIXED 51 OHMS --- COMMON EMITTER LOAD 

1----~LQ__ ~- __ !1_1l1_4_7__f-__ 1_ '_ RESISTOR, FIXED 6800 OHMS BIAS 
J.-----!i.LL ______ ! H~.6Ji . __ . _I . RES ISTOfl_, _VARIABLE I OK OHMS TIMING 

- 01 -r _ 177105 ... 2 TRA·N· S.ISTOR,_ P-22 SWITCH 
_ Q.2 __ _ .... . _. SAME AS 0 I SWITCH 

EC _1?20§_3__ ! C I RCU I TC:,\RD, ETCHED 
~ ______ f---?__- -~!R_AP_ 2_4_AW(;_8!-RE 

I 178 2 _ SCREW, ___ 2-56 x . 431 , F I L. 

VARIABLE ONE SHOT 

.65 TO 2.2 MS 

Cl RCUIT BOARD EC365 
SYMBOLS 

THE PURPOSE OF THIS CIRCUIT IS TO GENERATE A 
PULSE OF KNOWN WIDTH IN THE RANGE OF .65 MILLISECONDS 
TO 2.2 MILLISECONDS IN RESPONSE TO AN INPUT. NORMAL 
(POSITIVE GOING) AND INVERTED OUTPUTS ARE PROVIDED . 

THE QUIESCENT STATE OF THIS CIRCUIT IS THAT 
02 IS SATURATED, RECEIVING ITS BIAS CURRENT PRIMARILY 
THROUGH R2 AND RIO CONNECTED IN PARALLEL WITH_CR5, R3 
AND R11 TO -6V. THE COLLECTOR OF 02 IS APPROXIMATELY 
AT ZERO VOLTS AND THE COLLECTOR OF 01 IS -6V. 01 IS 
MAINTAINED CUT-OFF BY CROSS COUPLING RESISTOR R6 AND 
RESISTOR R7 RETURNED TO+! .5V, HOLDING THE BASE 

J 

POTENTIAL OF 01 AT APPROXIMATELY +IV. THE COMMON EMITTER POTENTIAL IS ZERO 
VOLTS SINCE 02 IS SATURATED. 

CAPACITOR Cl, Rl AND CRI COMBINE TO FORM AN INHIBIT GATE, WHEREBY 
WHEN -6V IS APPLIED AT POINT J, INPUTS RECEIVED AT POINT C WILL FAIL TO 
TRIGGER THE CIRCUIT. CONVERSELY THE CIRCUIT IS ENABLED WHEN POINT J IS 
RETURNED TO OV SINCE CRI WILL NOW PASS POSITIVE GOING TRANSITIONS. 

THE CIRCUIT IS TRIGGERED AS FOLLOWS: A POSITIVE TRANSITION 
APPLIED AT POINT C DRIVES 02 INTO CUT-OFF WHICH, IN TURN, ALLOWS 01 TO 
CONDUCT. AS THE COLLECTOR OF 01 APPROACHES OV, CR2 CONDUCTS CHARGING C3, 
AND MAINTAINING 02 IN CUT-OFF. 02 REMAINS CUT-OFF UNTIL C3 CAN DISCHARGE 
SUFFICIENTLY THROUGH VARIABLE RESISTOR Rll AND R3 TO PERMIT CONDUCTION OF 
02. THE PERIOD OF CONDUCTION OF 01 IS PRIMARILY DETERMINED BY THE SIZE OF 
C3, R3 AND THE SETTING OF R!l. -&V 

I 

NORIIAL 
OUTPUT 

TPI , ~ 

loo1 
cz 1'Mfll.l~ ... 

a: 

/, 

·-IZV 
r--- -- -------. 

.,181 -6V .lg 
"''~' t ·:1~ .. CR4 CR5 -

Ql 

..... ...1 
~D-2~ 

P-22 

Cll Z ... ,., 
D-2 

Q2 

-
.. lg 
"'t 

T 
r-.. ,_ 

"'"' 

••.av 

INVERTED 
OUTPUT 
TPZ K 

NIO .,o .. 
.. ~1 .. I~ 
l 

-~~ 
C5 ;tJ-

1. UIIFO. 

CR II 
D-Z 

D-Z Cl C 
-j( -IN 
.002 

.,,. 
-=~ 

" -~N ICN 

J 

MFD. 

172365 

AUTH.NO~ 

69892 
7N.I!!6 

APPROVALS 
D AND R E OF M 

E-NUMISI!.Jl 

PROD. NO.1 7Z.J85 

DATE: Z-1-10 
P.O. FILE NO. 1-II-154AA 
OAAWN.IILW JcKKD.~ 
ENGD. EMP IAPPD. I f---- II 0446 2 NUT, 2-56, HEX. 

~--144495 _____ 2 ~-PAD, TRANSISTOR NOTE . . P -ev 

I 
cARD CONNECTIONS ARE R£PRESEPITED sv LETTERs Rs _____ -•zv T EcoLR E T Y P E 

-to 1.5V PORATION 
"'""' 1 TEST POINTS AilE REPRESENTI!:D BY N11118EfiS 
TC""'"'" ' I 7 2 3 6 5 

J;;T-131.81 
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CIRCUIT BOARD EC 374 
::>TMBOLS 

0 This eard consists of two "OR" gates and one 

"I' I "AND" gate. Diode CRJ and CR4 together with R2 com-
e prise one "OR" gate, while diodes CR5 and CR6 together 
c vi th RJ cCIIIprise the second "OR" gate. CHJ. and CR2 

~ together with R1 comprise the • AND" gate. 

~ 
~ 
~ 

• • 
J 
M 

~ 

Ill 
N ,. 
" ~ 

When 0 volts is applied to IUIT one or,!IOre 
of the inputs of an "OR" gate ( C, D, M and N) the out­
put of that gate is 0 volts (A and L) • When -6 volts 
is applied to all inputs of an "OR" gate, the output 

is-6voltll. 

When -6 V is applied to fUIT one or more of the inputa to an 
"AND" gate (E and F), the output of that gate is -6 volts (B). When 
0 -.olts is applied to all inputs of an "AND" gate, the output is 0 volts. 

REFER TO 5016 liD roR MARKING INroRMATION 

1 ) IOTTOM VIEW 
liAS[) 0# TIIANSIITOII 

~n 
D!SII NAME AND DESCIIII'TION LOCATIN8 FUNCTION 

:, ~17C7IT•§oat:::~:J[::t~ 
Sam• M CRJ .. 
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" " " " - -
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ti " ·" " " . " . Bi JUt Rmt i.st.nr 
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NOTE.: 

TPI 
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D E. F 
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" 
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v 
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/P2 
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• +I.Sv 
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C.A~D C.O~NE.C.\IONS ARE 'RE.PRESE.)..ITEP •Y LETTE-R$ 

TE.5T POIN\S i>.'R£. l<EPRESE.NiED BY Nl.lM~Ett~ 

\72374 

DATE AIITH,ND. 
s-~o-, H.S.-1040 

- - '' '5-
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I 4-5-6Z ?3031 

A~PitOVALS 
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DATE: 
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-+ + ++++ l .. ~++++ 
V -N~.~ mO-N~·~~~ --------
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+ ++ +++ ++ 
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EC 3"1? 

172375 

I BOTTOM VIEW REFlli TO 5016 WD FOR lURKING INFORMATION 
CIA$[) ~ T~ANSIITOII 

l 
CEMITTE~l 

Uf. TELETYPE TOTAL n:;''"· PART NO. QTY. I NAME AND DESCIUPTION 

l'r.R;' 

! 
~ 
~ 
l!i'r. 

-118fRo-

.. 
1144495 

q.-... !!>• C:R1 

~ I '''i 
Seme ae 

§erne M 

sma M 
S.ao:ntA A. 

_ • IO.K 8 

2 I Trap§intpr_._ ~- 2~ 
s-... ~· 0'1 

1 I "" _..,.., + CaY-tt 

iiSTOR 

--n;-,;;; 2 ; I::. 

~OCATING FUNCTION 

" " 
.. " 

Coll ns;tor lflied 
• • 

Bf'' B1•• 

Gate 

" 

IN\4\'011 qAIE (2.) CIRCUIT BOARD EC 3l5 
SYMBOLS 

This card condsts of two identical cir- I ~A K 
eu.i 75, They are ba!Jic~ comnon em1 tter amplifiers 1!> 
which tntq be connected to function as inhibit ("and') 
gates 

The base and em1 tter potentials var:r from 
-6 to 0 volts independentlJ'. In order tor Ql and 
Q2 to conduct, there must be a coincidence of -6 ~ 
volts applied at points B and D and 0 volts applied 1 1 

at points A and N. When this condition is met, Ql and Q2 conduct and 
the collector output is 0 volts (K and L). CRJ. o.nd CR2 clamp the 
collectors at -6 volts when non-conducting. 

l'~·-1 R I 
13 ~0 

~6V -11. v 

"'l:t. "' ~ ~~ 

-« P-22. 

+&V -12.v 

J 
"' I"' "' 2 ; ~I 

.,.,v 

+Ill 

B l~ 

TP.Z 
Q.l~ 

/>.. 
1~pur 1 

.,.,v 

~ 

;1~ 

('II C. 
1<. 

;?3 

Q. 2.C 

172375 
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A,lOVALS 

0~~ ;;/M 

?n Me'Z- i<t, 
D~• 

fill\ Q,1.. 

.. 1.. 

.,. " 4 
p l...le . ..;:_liz.-51!0 

--.-c.v 
P-22. 

Gl2.E 
N 

NOTE.: ~~~v; '1. 

CARD CONl-J i:.C.T I 0N5 ARE. 'R'i.P'RE.S.E.NTE.P '8'1' LETTERS. 

TE.~T ?OlNTS. ARE. 'RE.PRESE.'NTI!.P 1!>Y 'NUI<\eER!> 

I 
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+ ++ ++ j+++ 
,., N v 

~++ ++ ++ +++ 
~ -N~.~-~--0-N~·~W~ --------
"'"' Ql 

"' -.g<J 
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++++++++ + ++ 

+++++-t++ + -t+ 
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COL.LE:CTOIIl 
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NOTE: 
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(a' REFER TO 5016 WD POR MARKING INPOR.'I.&.TION 
IOTTOM VI[W 
~ T~ANSIITO~ ,.:$~ 

~J,TT .. 
'l£F. TELETYPE IUIA~ 

O!SIGN. PA~T NO. QTV. NAill[ AND DESCRIPTION 
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I I • 

4 

;ame as 

~"D' AI 

f'" lfl 
•• as 

1 I Circuit Ca.rd 

..n_oo o~vos 

LOCATIN$ 

" -r 
...... 
-;; 

" -;;' 

" 
Bias -;---·n 

" " 
" " 

FUNCTION 

DIODE G~"TE.S ( 4-) CIRCUIT BOARD EC 3B'? 

T#/J CAIRO Ct?NJ1.5ZSOr" rz;v~<? "t:>;e"<;A>Ti!::$ 

W#E:AI 0 VOl. T.S I.S A.PPLIEO TO A'N)" OM!" a€ 
MO.e'e Or Th'e IAI1"11J'T;S OF THe ~,;TE.S(c;qe,.f 
~AI) T-HE OUTPPT o....-TH-9T cf/?TE I.S 0 
Vot.TJ ~ ~ K A'A/0 .t... Wh'EN -6 VO.::.U I.S 
/?PPL/E'L) TO Ai'L /N'Pt/ .>:s" OF .,J;I,V OA?. 4-"" TE_ 
T#E CWTP?-'T /.5 A'T -6 t/~T.S; 

C. II, I 
c • llol 

c 'R 2. TPI 
D 1\ 

-
It 

C.R3 
~ 

f_ 

C.R<\- 1 /P2 
f • .. I .. e, 

:~: N~ ~R: "' N 

5 CR'; .., .. "' I 
c.Ru. TP4 

},J 1-

"' I" 

NOT£.: AU- Dl0D~5 D-2 
5 

SYMBOLS 

~ 
~ R ~1.. F OR 

R 

~Lo_. 
~ 

1 TP3 
,...""' 

·~ ~ 0 ::. 

~ 

s 
- f/iH' 

CARD Co).I\-JE.C.i\ONS AR~ REPR't.SU.JTE.D 13Y LETTE.R5 

TE.ST 'PO\NT~ tiRE. RE.?l'I.E.SE.NTE.P '0'( NUMI!.ER:S 

" 

17238 5 
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I COLLECTOR) 

I BOTTOM VIEW 
leASE) OF TI'IANSISTOR 
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EC 394 
172394 

I'IEFEI'I TO 5011WD FOR MARKING 
INFOIIMATION 

NAME AND DESCIIIPTION LOCATING FUNCTION 

I I'll fll41' I REIISTOI'I I'IXfD 1100 OHMS BASE RESISTANCE 
I R2 2- I 

113 ~z••1 1 
114 2 I 

.......... I 

I 
I 

RI!SISTOI'I FIXED 1!10 OHMS EMITTER BIAS 
STOI'I FIUD 150 OHMS EMITTER BIAS 

TOll FIXED 1500 OHMS COLLECTOR 
STQI'I I'JXIED 1200 OHMS FEED BACK SHUNT 

E JOK OHMS FEED BACK ADJ. 
FIXED 2200 OHMS EMITTER LOAD 

I THEI'IMIITEII 101< OHMS FEED BACK J 
I -Ci ---j 1Jii4 I I CA,.ACITOII .... 050 MFD~%. TANK CAPACITANCE 
I Ll 4, ..!,.71111 ..). I ADJUSTIIOID .4711 ~ TAN I< INDUCTANCE 

~ 

t 
I 

Ql 
01 

I!C 

i 
I 

!TZ04T 

121011 
tO Ill 

1171 
_!1()441 

144415 

• 

I 

e 
e 

2 
2 

2 

TJIAJIIIITOII P-22 
SAME AS Ql ~ 

CII'ICUIT CAIID, ETCHED 

NUT 4·40 HEX 
LOCI< WASHER 

ICIIEW 2 ·58 X . 431 F1 
NUT t·lll HEX 

PAD TIIANSISTOII 

I WITCH 
.IF I Ell 

" 

START- STOP 
OSCILLATOR 

CIRCUIT BOARD EC 394 172394 

( 1050 BAUD) 

THIS CIRCUIT IS A SINE WAVE OSCILLATOR ARRA;NGED 
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 0 VOLTS (GROUND) IS APPLIED AT THE IN· 
PUT. THE CIRCUIT EMPLOYS TWO PNP JUNCTION TRANSISTORS. 

SYMBOLS 

~ 

r 
~START \A 
~STOP J-­

OSC. 

QZ IS CONNECTED AS A HARTLEY OSCILLAtOR WITH THE OUT·._ _________ ....... 
PUT TAKEN FROM ITS EMITTER. Q I IS ARRANGED TO ACT AS 
A DAMPER ACROSS THE RESONANT CIIICUIT Ll" Cl. WHEN THE 
INPUT IS AT "SV, Ql IS CONDUCTIN8 AND THE CIRCUIT IS 
PREVENTED FROM OSCILLATIN8 DUE TO LOW RESISTANCE IN 
PARALLEL WITH RESONANT CII'ICUIT (ITS Q DOWN TO A VALUE 
TOO LOW TO SUSTAIN OSCILLATION). IN THE STATIC CONDITION 
THE OUTPUT IS CLAMPED AT APPROXIMATELY -5.5 V. 
DURING SUSTAINED OSCILLATION THE OUT PUT SWINGS BE-
TWEEN -I AND - 9 VOLTS. A SMALL RANGE OF ADJUSTMENT 
FOR FREQUENCY IS PROVIDED BY MEANS OF A VAI'IIAILE 
INDUCTOR. A VARIABLE RESISTOR IS PROVIDED TO ADJUST 
FEEDBACK CURRENT TO SUSTAIN OSCILLATION. 

114 
r[iSOo 

£~ 
Ht 
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.,. 

NOTE -

·12Y ... (g) r P-22 

p 

' -ev 

.475H 

IOK.Il 

e 
I·- I -, 1<:00 1--
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CAIID CONNECTIONS All£ l'lf:PI'IESENTED IY LETTEI'II 
TEIT P'OINTS ARE REPRESENTED IIY NUMIEI'II 

A OUT 

TP2 

A,PII.OVALS 
DANDit KOPM 

""" .. 
A 

- OUT -•· -· f723t4 

H IN 

N BND 

,. -•v 
R -IZV T E I E" T p E 
I +I.IY COlfPORA I-
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EC 395 
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++++++++ 
STRAP 

• • 
.., _C3 I I I I • 

+ 

., -N~.,~~~ 0-N~·~~~ --------
~~ .. .... 
wu ... 

~~+ 
+ 

c 
OOLL110.u1vnr 

/ 0'""\ 
I J BOTTOM VIEW 

!lASE) \ OF TRANSISTOR 
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A 
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E 
F 
H 
J 
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NOTE 
= 

\...~ 
~ REFER TO 5018WD FOil MARKING INFORMATION 

I ~E 
I REF. TELETYPE TOTAL 
1 OESI&N. "ART NO. OTY. NAME AND DESCRIPTION LOCATINI FUNCTION 

I 0 I 177332 I CAPACITOR OARAMIC .0021_, COUP LIN& 
I Cl 1773.~1 I CAPACITOR CARAIIIC .OOIIIP' FEED lACK 

01 171110 I CAPACITOR CARAMIC .04'1'Mf TIMING 

CRI T 177108 li DIODE 0-2 COUPLING 
0111 I DIODE 0-2 GATE I 

Ill 1177 I 

~ 

11• 145156 R~iiii'U",riAE.U i.JI un111 

1110 111147 I REIISTOR,fiXEO 8800 C 

...!!.. 
02 

177105 I 

e:c noaa 1 

~------~1~4~ I 

SISTOR P-21 
SAllE AS Ql 

-· ...... _ 

LOAD 
liAS 

SWITCH 

FIXED ONE- SHOT 
20 0 A.l.S 

CIRCUIT BOARD EC 395 

THE PURPOSE OF THIS CIRCUIT IS TO IENI!:RATE A PULSE OF 
tOO MIOROSECONOS IN WIDTH Ill IU!SPONIE TO AN INPUT. 
NORMAL ( POIITIVE 801NO I AND INVERTED OUTPUTS ,UtE 
PROVIDED. 

THE QUIESCENT STATE OF THIS OIIICUIT IS THAT QZ IS SATURATED, 
RECEIVING ITS BIAS CURRENT PRIMARILY THROUGH Rl! AND 
RIO CONNECTED IN PARALLt:L WITH OR!i,RI TO -&V. THE: OOLLECTOR 
OF 0 2 II APPIIOXIMA TELY 0 V AND THE COLLECTOR OF Ql II 
-8V. 01 II MAINTAINED CUT·DFF IY CROll COUI"LING .OF lUI 
AND RT RETURNED .TO + I.IIV, NOLDING THE BASE POTENTIAL 
OF 01 AT A""ROXIMATELY +IV. THE COMMON E:llllTTER POTENTIAL 
IS OV SIN DE Q I II IATUIIATt:O. 

SYMBOLS 

~~'K 
I 

I 

~L 

CAPACITOR 0~ R I AND ORI COIIIINI!: TO FORM AN INHIIIT GATI!:1 WHEREIY WHEN- IV 
IS APPLIED AT POINT J INPUTS RECEIVED AT POINT C WILL FAIL TO Tllllel!:ll T~ 
CIIICUIT. CONYIEIIst:LY THE CIRCUIT II ENABLED WHEN POINT J 18 RETURNED TO 
OV SINCE CRI WILL NOW PAIS POSITIVE IOIIHI TRAIIIITIONB. 

THE CIRCUIT IS Tlii88ERED AS FOLLOWS: A "0SITIV£ TRANSITION APPLIED AT POINT 
C DRIVES 02 INTO CUT-OFf WHICH_, IN TURN_._~!-LOWS 01 TO CONDUCT. AS TilE COLLECTOR 
OF Ql APPROACHES OV, CRI OOnOUCTS omAII-8 01, AND MAINTAIN- Ql IN OUT-OFF. 
02 REMAINS OUT-OFF UNTIL 01 CAN DISOHA- SUFFICIENTLY THROUIH Ill TO 'EIIIIIT 
CONDUCTION OF 01. THE I"ER IOD OF OONOUCTION Of 01 II l"ltiiiARILY DETERMINED IY 
THE SIZE OF 01 AND R3. 

-IZV -•v 
' NORMAL 1 INVERTED 

f ......... 
"'T'o 

0 

.!I.Qli 

·00 ... OUTI'UT ~ ~ TPI i L 0 
"'o ... -•v 

c~ l c.u 

OUTPUT 

TPitK 

0 •io· 
"'"' .. 

0 
.... ,~ ... 

,. . . 
D-1 D-1 

~01 
~P-22 

~ 
·~­.... 

+LSV 

CRI 

D-1 

Ql~ 
~'JC" 

CARD OONNI!:OTIONI ARE REPIIESENTI!D IY LETTERS 
TEST POIIITI ARE REPRESENTED IY NUIIII!RI 

:121 

-~ ... • 

J 

~-IV 
!!........,. -IIV 

!.._ +I.IIY 

172 395 

APPROVALS 

DAN~I ~M 
._..11' 

ITIJH ~~--. 
~AT(: l·t ... v ' . ·-
DRAWN. AI 

TF"IETY E 
CO'lfPORATI()N 
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EC 396 MAGNET PULSE£ CIRCUIT BOARD EC 3!16 llR 3 9t5 
SYMBOLS 

/ 7.ti! ~J14 ntis circuit ill essentially a power one ossuE DAT£ AUTH NO 

- -t t D + + t f + A shot which is preceded by an •AND~ gate. nte J! 8 •22_.:, ~~ 
I :\ 8 circuit is designed to provide a -28 V to 0 signal ""i 11-'iti.J.• •z~ 

"' C t n<>nE t c il " 1~-/ -7A ~~*.rill 
(/) • J (/) ~ , , D 0 """ magne 0 8 • _._ .S/ 5 5-26·61 69B9Z 

..., \ " 'II ~ E STATIC CONPITION • : 'P .: ~ JIIP ..!...._ If. 3 2• 6 l'29f!7 

+ + + + + -l- t H •,__ __ ......J ~ :/ r~ F --PI 

.,.. " , ., .., "' ,.. .., ., o - .., "' on"' ,.. J In static condition Ql is biased on by DC 

11'1 ?r ,. + t L follower holding Q3 in cut-off condition. The output 1 

~ + 1, - ~ 1,- - 7 - :; ~-- - K path through RJ, R4 and !l6. Q2 is an emitter 

~ ~ .., !\ t:. M is at -28 volts with this TOltage being "Pplied to 1 

.., ~ ' !t ~ qj ~ ~~ ~ N the collector load (magnet coils). i 

.., + ':t r ). r 4 l-r ~ -t t : QfERATION 

,. \ A positin pulse (-6 V to 0) applied to the input gate at Cl 
'_ 172064 "YN.sv..l ArJ'I will be passed only when the prime (Terminal E) of the gate is at 0 volts 

JrAr~ or slightly positive. Tbe signal passes through CRl and R2 and is 
apressed on C2 and the base of Ql thus turning Ql off. llben Ql is 

~.c 5 "Nul'/. turned off, Q2 emitter goes negative to approxilRtely -1.5 volts thus Q3 

..-L ··· cLECTORI 2 16 
is turned on applying 0 volts to CRJ and C2. nte tilling capacitor C2 has 

/ cr '\ approxilllately a f2. 5 volt charge on bass side and begins to discharge 

8 
BOTTOM VI!W through R5 and aims toward -6V. ~ur 74 /'"/Ill' a.S.C later when CR2 reache1 

!BASEl ~ TRANSISTOR a potential slightly leas than ground, Ql is turned on and its collector 
"-· Q.. NOTE swings to ground. Consequently Q2 emitter goes to approxillate).y 1 volt 

turning Q3 off. 
E REFER TO 5016 WD FOR MARKI!jG INFORMATION rP.r -t-\1 • v 

([MITTEIIl ~ 

REF. TELEHPE TOTAL ~t 
DESIGN. PART NO. QH. NAME AND O~SCRIPTION LOCATING FUNCTION 

Cl l'I~:>O-, 1 canac1tor Cer!l.lldc • Ml caoac1tor ~ ~ ~ 
!'.? 71'579 1 canac:1tor fl'M'f'd '!'im "'C 

1---l.!'I'!IZI... 177108 1 D-2 Ga.te &'.Rj 

caz_ o::&niA • a ~Rl r,,. t.. lA 

""~ .... m.. • • ,,, n .. t... I 1\ N 
,..0. ~ -/. v D·Z 

1 U I !!..,.I "tn.,. F1,..-;;.;i MK R lll~ .,. ~ ~ ·"S; V 

1 1 1..l. 1 tor Fixed 2700 Chma B ""' T 'I ,.: l 
1/, 17] I 6. ._,_ /1"/,Jtln I.Z¥ R L,.., II( ~[...· r,. ~ 

RL 11811.7 1 •· 1. ·~- ·f.Am riiiii: L&s ""r 'It ~ ~, 
'll.t; 171/45 I ,., ~LE Z$"¥ 'j!!!H Reaistor ,1 \ .#VTPPT 

Jll 1 'l7J.l..l 2 ~ 1 Xln rh, L&s • -' ~ A 

R' ~ .... "" Rf>· Tnad ~-: <-"' /.ftt' 

Ill l37.L.~ 1 .:.,shtor Fir..-! 00 :'hm.. Bias ;:,.,.,.,.,,. ~;<:>;,!, ..2 

--.;n 11R1 6 1 Resistor FiXiitf 00 [boa B~a ~"{, r~ R.R If? ~'? .PP-'~V . A P. P R 0 VAL S 
-.nf\ ~0 1 ""eia+n- '1>.-;:;;A Cl F.mitt ... ,.. TnArl Jl.. -~'. .171# \~ ./ ~.... •I... 4[.1 0 AND II E Of' M 

,-, ~ 1 'lln.i atn,.. Umi t.ina .##S' MJ"A D-i --.:.:::. P· 2Z ;..:::::, ~ .IN~ /)f){~ 
-~13 171 'i!:'l 1 Re&!Rtor Fixed 1 Olua L i."'i tt- '"" · --/.{/.·--' 1-- .--</ 

<1 1 • 
77105 ' I'·NUM.Ila 

11 2 P- 22 ner 1r "t 1c o., '\ :\, Qe' F===------~ 
'> Same as 01 'ier ~ ~ flc !I 'It ~ '~ ••oo. No /~.IJI<I 
1 nlrot .L '!'r tor 2N 0 Amp if1er T 'i " \ 'i DATE ;r-~ -~~ 

~7 t_! .. F PD.FIL( NO/I•AI./1"-

~ ~ .;w/AttV ,.;tl( :I"J V. ~ Y. "§- L1RAWN.I.F..L. CHKO 

.J'Im. X : . 'fit' E NGO £. N: ,'. A""O 

1l'r. 17201>1. r.a .. rl NOT£ L · T E I E T Y P E 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS ~-· ... t' CORPORATION 

'· ~· • · .l Strao 124 GII.U<'S ns'lla TEST POINTS ARE REPRESENTED IY ltUMIII!:RS ,_.a 
. '"." I 4495 2. PAD, TRANSISTOR .s __ ,_ I 7 z 3 9" 

lT 1.11 •• 1 



EC 40~ (PNP) \NVE.RTE.R (2..) CIRCUIT BOARD EC 40\ 11140\ 

( 

11240\ 
SYMBOLS ·- DATE AU1'H.If0. - A 

~ 
l: - -~ :s-11.!!_ 

+- 0..+-~++++ + + ++++ I This card consists of two identical PNP - - ~~ NO 0.. c: c~ emitter amplifiers which provides an inverted 4 

~ - N 
< output signal. ¢ 

"' Q.l 0 
N 

~ "' C( f- E 

"'" 'II , Ql and Q2 haa a reverse bias of approx:l.--
~ + + ++++ ++ ++++ ' mate~ 1.5 volts, the collectors of Ql and Q2 are 

<#" -N~•~•~e•~=~~!~!~ J clamped at -6 vol te by CRl. and CR2. With a negative 

~ 0 + ;t:;t + + + +" ~ + + + l + + 
K 6 volts signal applied at point B and D, Ql and Q2 
~ are driven into satur .. tion, c!lusing the collector 
M potentials to rise (-6 V to 0 V) for the duration of 

-~ l'>.t ~~~~~~ " N the input sip,nal. _g u.J f>( Ill u oJ tl. r>< p 

+~~++~•+ +++~~~ II 

• 

( 

( 
\Tl.O(.,~ 

~~~ECTOIIl 
/ cf'\ 

NOTE: 
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AMPLIFIER 
CIRCUIT BOARD EC 420 

This circuit is designed to operate in 
conjunction v.lth the start-stop oscillator (172.391 
to 172.394). The eirC\III.t is basically a two-stage 
regenerative amplifier and a capacitively coupled 
pulse amplifier. The circuit converts the sinWioida.l 
input into narrow output pulses. 

SYMBOLS 

~SQ.~ 
lAt-~Pj 

In the static condition -5.5 volts on Terminal H, 
Ql and Q2 are conducting Q.3 is off and the output on 
Terminal !\ is at -6 volts. \lith a sinWioida.l input 
{0 to approxi-tely -12 volts) applied to Terminal H, the following action 
takes place. llhen the lligna.l reaches the -6 volt level, Ql turns off and-· 
the ~llector goes to +1.5 volts which consequently reverse biases the 
e!lll.oter-base junction of Q2 and thus Q2 turns orr. llhen transistor Q2 
turns off its collector goes to -6 volta since its collector is clamped at 
-6 volts by CR2. With a negative going traneition applied to Cl, a 
differentiating capacitor, the base potentia.! of Q.3 will go negative for a 
short duration of time. This causes Q.3 to conduct and its collector 
potential v.lll go to 0 volts during this time. l narrow positive pulse 
vill be produced once for every cycle of operation of the oscillator. 

172420 

\lhen the input goes pol!itive and reaches a voltage level slightly 
higher than -6 V, Ql will conduct and ita collector will go to -6 V which 
will turn Q2 on and its collector will go to 0 volts. Since thb 1a a 
positive transition, Q.3 will not conduct and no pulse will appear at output! 
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EC4)\ .PICKUP AMPLIFIER: CIRCUIT BOARD EC 4 '3\ I 7 2 431 
WI£'£: This card consists of two common emitter 

r--------------i~~~~~~~~~------------~ amplifiers which generates a pulse of rapid rise time 
_ + A from an integrated input, The input at point A is 

SYMBOLS 
~-~ OATil 

+ I connected through a magnetic pick-up to a -6 V supplJr. 

111 _ ~ C • The output of Ql is strapped to the input of Q2 in ~J 'Z.-/, ·.59 

rO "' N !>: D the connector ( F and L) , f'U It - - v · S 

+ ~ ~ " 1- E -'Ill - 19-t,o H-2, Jiip 
1ft 1'4 t< 111 ' When the sinusoidal input at point A goes e 4- ~-,., 69 357 

+ If) .. W> ,_ , .. 11'1 J cut-off by R4 RETURNEDTO-IZVOLTS.THECOLLECTOR OF QIIS tD 4 .s-6Z -,.3 031 

~ + + + K t 6 VOLTS AT THIS TIME AND IS APPLIED TO THE BASE OF Q2 BY // '$-Z-~~ 7-1-0'-5 
II\- ~ VIRTUE OF THE EXTERNAL STRAP BETWEEN LAND F. Q2 IS 

-T b M BIASED TO CUTOFF. CRI CLAMPS THE COLLECTOR TO- 6 VOLTS. /Z. S-~-~3 7&82.1 
" - Ql N 

.6V lk WHEN THE INPUT GOES POSITIVE, CR2 IS FORWARD BlASE D, R6 AND C3 

"'"' I' INTEGRATES THE INPUT AS WELL AS R3 AND CJ. Ql BECOMES FORWARD BIASED, ITS 

+ + + + II COLLECTOR POTENTIAL DROPS TO- 6 VOLTS. THIS FORWARD BIASES Q2 PLACING 

I ITS COLLECTOR AT GROUND. 
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CIRCUIT BOARD EC409 

F\XE.P ONE.-5'HO\ 

lOO f-S 

The purpose or this circuit is to P,enerate a 

ulse or 100 micro seconds in width in response to an 
inp.It. Nonnal (positive going) and inverted outputs 

are provided. 

SYMBOLS 

\... 

The auiescent state or this circuit is that 

Q2 is saturated, receiving its bias current primari~ 
througl; R2 and RlO eonneeted in parallel with CR5 and 
0 V and the collector of -Q1 is -6 V. Ql. is maint.ained cut-orr b7 cross 

coupling or R6 and R7 returned to + 1. 5V 1 holding the base potential of Ql 

at approximately +1 v. The c011111011 emitter potential is 0 V since Q2 is 

saturated. 
Capacitor Cl, Rl and CRl. combine to form an inhibit gate, whereb7 

when -6 V is applied at point J 1 inJNtS received at point C will fail to 

trigger the circuit. Conversely the circuit is enabled when point -J is 

returned to 0 V since CRl will nov pass positive going transitions. 

The circuit is triggered as follows! A positive transition 

applied at point C drives Q2 into cut-orr which, in tum, a11oll!l Ql. to con-I 

duet. ~ the collector of Ql. approaches 0 V, CR2 conducts charging C3, and 

maintaining Q2 in cut-off. Q2 remains cut-orr until C3 can discharge 

sufficient17 through R3 to pennit conduction or Q2. The perioo of conduc­

tion or Ql. is primaril7 detennined by the size of C3 and R3. 
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EC41~ I VARIABL£ ONE -SfltJT CIRCUIT BOARD EC473 172473 
.~ -t.S /ri.S 

17 2 4 73 The p.trpose of this circuit is to generate a 
SYMBOLS 

-------./ 
c. '¢.-

1••1 DAn_ 

- I • Rll -;--l .t. ! • t t t + ! ~ A ·pu].se of known width in the range of • 9 to 1. 5 milli-
.... , ---· ___ .J T _, • _ _ 8 seconds in response to an input. Normal (positive 
•• , ' I I .... ' 1- I c ) 

rJ,... ' 1 ,.j 'oi c. , let 0 going and inverted outputs are provided. 
• • " IIIII " 1111 Ill - -;!i Ql''-'l :ul.lll\1- o '1- ol f The quiescent state of this circuit is that Q2 . =li 

~ t 'tl\ I& 
7 5-26-

rnr- '· • : ~ F is saturated, receiving its bias current primaril.7 I 

I 

I AUfH.Iio-:­
HI-1040 ,,._,,:19 
~:~ffl 

-T - N., 9"' "',._.,"' ~ = ~ ~!!!!!::: J and Rll to -J, V. The collector of Q2 is approximateJ.7 L 'I 4- !i-~t 7!ltl!ll 

t i+ t 6 • + t + t -r t 't ~ t ~ ~ at ze':' volts and the collector of Ql is -J, v. Ql is 10 3-2.-btJ .,,/1'~ 
111. !f'l . .., · • 1 !.. · mainta.1ned cut-off by cross coupling resistor R6 and II 3-2o-~ 763491 

; ~"' ~o ,..J 1.j ~~- t··l\l; •yltl ... 14 bl ~- 11:-'1 : resistor R7 returned to + 1. 5V, holding the base potential of Ql at approxi- 1 
...go :"! 1

110i . o l~ ,~, <>) ~:1 ~ ~ matel:r +1 v. The co1m1011 emitter potential is zero volts since Q2 is 

uJ T ll + + + t .+ .+ .. -+ R saturi\ted. 

1120~3 

I Capacitor Cl, Rl and Clil combine to fonn an inhibit gate, where-
b:r when -J, V is applied at point J, inp.tts received at point C will fail to 
trigger the circuit. Conversely the circuit is enable when point J is re­
turned to 0 V since CRl will now pass positive going transitions. 

The circuit is triggered as follows I A positive transition 
applied !lt point C drives Q2 into cut-off which, in. turn, allows Ql to 

• ro IOTTOM VlfW 
01' TIIANSIITOII NOTE: 

conduct. As the collector of Ql approaches 0 V, CR2 conducts ch!lrging C3, 
Md maintaining Q2 in cut-off. Q2 remains cut-off until C3 can discharp 
sufficientl:r through variable resistor Rll and R3 to permit conduction of 
Q2. The P"riod of conduction of Ql is primaril:r determined by tha .size of 
C3, R3 and the setting of Rll 

IIAif) 
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SYMBOLS 

This eireuit consists of a RC integrator 
comprised of Rl, R2 and Cl, and a two stage re- I ~SICOWII.L L 
generative amplifier comprised of Ql and Q2. There Df_L""' 
is no polarity reversal between input and out~t 
signal., however there is a time delay between. transi-
tions. The integrator circuit •.1.11 onl,y permit 
pulses of relatively long duration to be applied at 
Ql base. 

With a negative 6 V potential. appl.i"d at point C, Ql is biased 
in a forward direction, causing Q2 to be biased at cut-orr. Ql and Q2 
collector potentials are clamped at -6 V by CRl and CR2. 

With a positive 6 V transition applied Ql will cut-cff after a 
time delay of 50 microseconds dri:rlng Q2 into conduction, causing Q2 
collector potential to rise fran -6 V to 0 V. C2 and R7 provide re­
generative feedback. 
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CIRCUIT BOARD EC 

7/Mi£ OEL/IY RE"L.I'?Y .OR/VE-€ 
This circuit consists basically of two relay drivers, 

one of which is operated by a time delay circuit. 
Ir. the static or "off" condition, M is at 0 volts or 

more negative and Q4 is conducting holding Q5 off. 
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 Ql and SCR Q2 are off 
holding QJ off. Collector load of Q3 is a relay biased to 
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-28 volts, ~------------------t 
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 CRl, Capacitor Cl begins to charge toward ground via Rl. 
At some voltage (less than half tL~ voltage across Ql) the unijunction will be 
tri~~ered dischar~ing Cl via emitter and R2. ~ positive pulse is applied to C2, 
3CR ( Q2), and the SCR will tum on if the external control contact is closed 
~pplying a negative voltage on the base of QJ switching Q3 on which places 0 
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 0 volt signal or mor<t negative on M input. Output F of Q3 
provides lead which permits by-passing the circuit card in its intended 
-~pplication. 

The delay of this timer may vary between 4.5 to8.5seconds depending upon 
capacitor tolerMces and operating t~perature. R// 
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