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MANUAL 385 

INTRODUCTION 

MANUAL 385 
Issue 4, December 1981 

This manual provides circuit information extracted from the following repair manuals: 

391 - 43 Teleprinter Basic KSR and RO Without Internal Data Set 
442-42/43 Paper Tape Unit 
522-TTL and SSI Logic Cards Used in 42/43 and 45 30 CPS Character Printers 
523-Power Supplies Used in 42/43 and 45 30 CPS Character Printer Terminals 

Without Internal Data Set 
525- Keyboards Used in 42/43 Basic Terminals 
534-Interfaces, Controllers and Modification Kit Circuit Cards Associated With 

42/43 Terminals 

The component layouts, lead designations and schematic diagrams for each circuit are combined into 
single fold-out sheets for the convenience of field or shop personnel when reparing major components. 

Complete repair information, including circuit descriptions, parts, troubleshooting, etc, is provided in the 
repair manuals listed above. Service personnel should be familiar with the contents of these manuals and be 
properly trained before attempting maintenance or repair of the 42/43 and 45 30 CPS Character Printer 
Terminals. 
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LOGIC CARDS 

410711 PAPTER TAPE PUNCH AND READER LOGIC CARD 

CIRCUIT CARD COMPONENT LAYOUT 
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Cl,.CUIT NOTES: 
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CIRCUIT NOTES: INFORMATION NOTES: 43 PRINTER LOGIC �D PRINT LEVEL CHART 
410740 1ssuE 18 a 2A � i�i���Ep��f LEYEL LE¥EL LE¥EL LE�EL LEXEL LE�EL LE¥EL LE�EL LE�ELI 

10\, VOLTAGE: VOLTAGE RANGE: 201. LOGIC DESIGNATION; 
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� J 8 +SV 
0 _fL. .  � -c : 1 '-. 

SWI AUTOMATIC NEW LINE OFF LE�rR���O CARRIAGE AGAINST LEFT SlOE FRAME r � /  BELL "
OV Bi!l k. R2S olio I r �40 

SPD4 

RO OPERATOR 
CONSOLE 

SW2 PRINTER TEST ON Q20 C ,If'" SW3 VERTICAL PARITY SEND OFF 
• 

C5 ' � 22 
J

� I E �2 SW4 EOT DISCONNECT OFF 205. GROUND DESIGNATION. �NOT PRESENT ON ISSUE 18 (PRINT DOT) R26 
I m - i b5m BELL COIL 

SWS)_ ___ LINE ENGTH SWS SWS �-LOGIC GROUNO(+l2V,+5V,-4V;-5V,-12V RETURNS) PART OF 
-1 1-: -41'4 r--sm 22K I' ...... 430113 

SW6) L NUSED__ OFF lQEf ...&, -5V (REPEAT PRINT HE AD I I ,5m I +I 5V u+40• 
z OLUM ON 'Q'-POWER GROUND {+42V RETURN) Pl�3 JJ?3 (REPEAT RS: 

f CHARACTERS) + SV ASSEMBLY 
,-,+!5V Jl_.4V -7 +IVr � -- --- ..., 

80 COLUMNS ON OFF 1 ./ 6 CHARACTERS) OV 121< rv 3VP-P R4 .J. L-4V J OS I 

B 

�;�}-!cHARACTER FONT SELECT 
132 COLUMNS ON ON 2.06. WAVEFORM DESIGNATION; 208 WAVEFORMS SHOWN ARE � +5V I"'\ S�P-P 5 2.4K LEFT r7-- - ---- - -.-.;: ... : .... =·iC 

-
- .J : 1 / � I ,, eol m=MILLISECONOS ��·g�\:0r�e�A���s : k 3: R7 v; ... �2

9
- 8 JI05 ����b� I�RINT LEVEL I 14 8 

A � I T'' "" - - I 
tSW7 SW'!J.. U=MICROSECONDS OOOANO EVEN COLUMN WAVE-· �IT � MLA� Rl ·*�2pfMLA8 +SV I IPOWER ON) I �l MLE 15 019 E 2� 

IL���;:'LTI PART 11-NU FONT OFF OFF FORMS WILL AI!WAYS APPEAR I 220 �, lOOK + WIS 3) I R35 CR2 I OF 
UNDEFINED OFF ON 207. BOUNDARY KEY: ON �TERNATE PHASES . � I I 

I 
�S 10 I 221< -

� 

I �'t':ri I 
ME FONT ON OFF -----PART OF LOGIC CARD 1 k� -sv 01 "tJ 0.(" R3 Rl2 I I _4v � 17 1 ASSEMBLY 1 
TV FONT _lON ONJ_ --PART OF PRINTER I I 01 6·8K I L _____________ - ..., I 

KSR OPERATOR 
CONSOLE +SV 

=PART oF TELEPRINTER 1 ./E' 1 Rs 1so< rEf 1 l't:£Is '---, 1 10 11' L-- 1 
OPTICAL SWITCH T lOOK �24 8 ML84 9 liS/ B BOX MARKED [!) I T "' ..... 

430097 � .... . K "' - TYPICAL +42V I SP04 I PART OF 430047 V f""32m-t� 1 2 �W� 15 ASSEMBLY INITIALIZE E (11�T �-� 0TYPICAL ONE OF NINE PRINT I C 1 ra
m - (CARRIAGE MOVING) FEED) 1. r�� �::'::.S.:!S.:E���::.V:L.:HA�"') 

-�12V 

:-.. 

" 

-12V 

� 

� 

)'.. 

� 
1'-. 

MACO� H.evroN +•.ev]_J \SINGLE CHARACTER MAPL � L_ 4 t-��m

� 

"4 F"m -2ov 

- 19 OV � OFF RIGHT HAND MARGIN OV ""'\'"" PRINTED) 
IS �;:·BV 

j""""l_
+
_
4,8V rr�5V Jl02 

RH ' \ RHM \ 4V 4V CR4 I \ 18 LINE FEED MOTOR 'A'"" �c �I I' � 
"NC 18 .....,....___ REQUEST NEXT CHAR� 15 "'NC VEN L..:....=...... PHASE 4 9 9 1! ...,. CR3 1 , r 4:. �5

. �, n n ,----- - +4. s_:::ro ON MLE6 01 -� I 111-

Jl07 � 
I 0 I R40 II< • 5W INTRPT 37 

'- 1 INT 

+4.2Vr ON 
-12v-I

;,O
FF 

381ANS 
R41 !K ,5W ( AUTO ANSW.) 

/ 5 1 R39 IK • 5W ALARM 36 ALM 
�II: R38 IK ,5W DATA 35 

� 13l R37 IK •5W ( LOCAL/TALK) 
34 OAT 

' I +4.8V 0 F TLK 

./ 19 I 3 4 SELF TEST ov.ToN 24 

17 DATA BIT 0 13 17 OV OFF � R2{ IO "- U' I 00 00 LHM 22K - E l t--52m.f I 
16 DATA BIT I 12 PHO 39 PRINT LEVEL I -t smt- (8.5m -4V -1smt- h _n. ;--+70V I L::gT��EO 

D I 01 r-1 +4.8V REPEAT r-1 +L5V (REPEAT 1 -:..JIU+IV I 430146 
D2 15 DATA BIT 2 I I  02 PH I 38 PRINT LEVEL 2. ...J '\L-4v LINE FEED) �J \L-4v ����) �· IJ : 

1 4  DATA BIT 3 10 37 PRINT LEVEL 3 LINE FEED MOTOR A C �· If I � � 
� I IM� ,...,__ +4.8V HALF TST 
/ 18 1 V 131..� 12 DUPLEX OV�ULL 31 
' I ....._.. .JM� +4.8V OPEN OX 
/ 1 4  I III.,��V INTERLOCK ovTcLOSED 27 
' I JM?- .......... +4.8V 30 ILS 
/ 1 7 I _V __!_jMLE� 2 CHARACTERS PER SECOND ov:Tto 25 SPD '- I . 1.7 +4.8Tc ON 
L_ 20 I 5 MLE3 � V PARITY OV OFF 8 PAR P301 I 4 , ' TO COMMUNICATIONS 

03 03 PH 2 PHASE 3 3 ML 2 8 02 .;-. ; l I 45 : O 13 DATA BIT 4 9 36 PRINT LEVEL 4 I R2t I ((I 04 04 PH3 
-jsmf-- 22K -jBmf- E CR5 I 

12 DATA SIT 5 8 35 PRINT LEVEL 5 ,-, +4.BV 4V r-1 +1.5V I 05 05 PH4 .J '\ L. -4V -
�..J \ L-4V CRB I 

06 '' DATA BtT 6 1 06 P 34 PRINT LEVEL 6 LINE FEED MoroR �c �- J 5 I � 
+4. 8 VI MARK HS PHASE 2 7 6 B --. I , / 45 

10 DATA BIT 7 OV-'SPACE 6 33 PRINT LEVEL 7 :f. MLE8 03 E CR7�, I 07 07 PH6 -j I"-49U. R24 1 
9 LOAD DATA PRINTER 14 32 PRINT LEVEL 8 ::ll..JL

+4.8V ZZK -t �49U -:i4�45V � I � 

([§JRICTION F JIOI 
I: f--!-4 

( 51 :w � I 5IML�6 

� : 
INTERFACE 

PRESENT ON 41074Z ONLY 
MLC4 

LOW PAPER 
+ 4,BV

_r.;;
LOW 

OV NOTLOW �LP 
+4

�!.T�NUT 

LOP ,� LOP PH7 IDLE_;---

: 
-4V - 4V JL.Jl+1.5V u L+tV CR9 ... I 

SO 39 :1 t-30U PHS 31 PRINT LEVEL 9 LINE FEED MOTOR t204V -, """ 'Ar- I 7_.'1.� � � I ,-+4.BV (SINGLE CHARACTER PHASE I 5 4 B A C 

Q

�·l , r 45-. 
7 _,.__ L...J ov PRINTED) 30 BELL ML£8 Q4 CRIO CRI RO .' BEL R2�� CRil 25V 

OR 6 - I 
�- - - -- -

; 
+5V 

MLC7 LM4 26 LINE FEED MOTOR PHASE 4 22K t.. 11rt-66�-:-:----... 
� -� .. kl::l 

5 
· 1 RPo3 ,. 21 LINE FEEo MoToR PHAsE 3 -4v • +•ov !'!'!-...... r r-- 1 • 1)0"2 Ill E 

OL I G.SK : LM3 I r34m \ 2 . 7K T I 
L ____ -- - -J 28 LINE FEED MOTOR PHASE 2 I r + 4 SV -I r34m SA I 

� '� s0
4 l-t-· _ _L, I 3

j
M
�

4 

Jt1o7 

- I I �PO PAPEROUT 

KEYBOARD SEND DATA 
+4

��.x:A:�I< 

r----, 11 to 9 8 LM2 I ; L.....J-4v I +IV l�� · 1 2 I o•• 
91 .,SW8,8 2 FO 29 LINE FEED MOTOR PHASE t 1/ 'l__j':4V )2!!----J 

1 I LM I CLAMP SWITCH All 
8 QS SLO.BLO. 

101 SW717 3 21 CLAMP SWITCH I (LINE FEED) 7 s 12K .. .._, c +42V 
1 ,, I Fl CSW f MLE6 

I l l  SW6 t6 4 25 CARRIAGE MOTOR PHASE I Rl7 �:4410 -1 50U � SPROCKET FEED 

}J.893U 
3.5V 

/ .sv 
9 

§� 
�Po 0 I 
�� 

Rl4 
6.81< 

Rl3 
6,81< 

R42 ! K 

R43 IK 
32'KSO 4 r-�;4;13 I 1 

LLO CMI � 22K I r1 +60V \TYPICAL 4-PL'S,} 
EOT 30 

I 121 SW515 5 LLI 24 CARRIAGE MOTOR PHASE 2 -4V L.J Lov T + 4. ev.-oN 
REPEAT MODE � OV-J OFF 2"'JRPT 26 3: '\. SW31t4 : ., l CMZ 7 Jlr4 

VPS I \'7 1 SP04 t CM"3 23 CARRIAGE M OTOR PHASE 3 (\ CARRIAGE MOTOR C /_ 14 '-
CLOCK 2 I CLK ANL 23 1 I, SWill L-- __ J 

19 22 CARRIAGE MOTOR PHASE 4 I I. \ PHASE 1 5 MLE7 4 B A 
QIO k- t_Rl5 I ,- � , , I CLK CM4 ll..j 48U 1-- f. E I 

Cl4 I C!5 I 
GRO. 12 13 I I I I GRD. P30 I I ..{ t.-Z7!J �ik 4BIJ t-1 � I CARRIAGE ..J::. ..J..;. ..,so.i- 40 r --- - - -, I SP04 +4 BV SPACE 20 +4 BV�ARK I 1/ ...rv+4.8V -ol j..30U MOTOA 

+5v 

. 
�70pf �+: .. �v

r"' I 6.81< I L- __ J �v�ARK 13 MLB5 12 SEND DATA 19 • ov SPACE ; t9 / 1000 COL�M��KJ�ARRI�:e
v ��·�TI..J c : 2� � R46 -1 t-893U � IRP03 I �7 I r.l � MOTOR A kIt 1 , ,r 20 � 

� 

+
.
4 2V {POWER ON) :-:so-�- I '-4..... I +4.SV,.-SPACE RECEIVE DATA +4.8V-, MARK I tJ PHASE 2 7 MLE7 6 8 Q9 CRI4 I 

20 

/L...fl..: +3V L ____ __ J ov.JMARK 6 L 5 11 ov'-SPACE 1 11 / i:! !SEE NOTE 2081 l R20 
::j484 

E 1 8 6 3 / - OV 
� 

14 MLBS ffi 22K � 

� 

-3V +5V CLOCK �- I "' 1- 26ll I +4.SToON ) DATA READY +4.SV, OFF I � -4V _r-u +I.5V I 

/. 

OV OFF 4 �BS 3 � ov l... oN I 15 � . __./'\ CARRIAGE MOTUR -4V c I I 
lOOm] 1-- 1 .7&u -1 r- +4.8V ON �-- +4.8V OFF I � V, \ PHASE 3 3 2 B A l I� a 

, I)'" 20 I +5V r Tr .........._ � DIGITAL LOOP :t: I "" f: MLE QB CRI3 �
I
I IOK <POWER ON) -� r+4V P.o.R. CIRCUIT o� ov OFF I IML� 2 I ov ON I i 1.:iu 1:27u R l9 4SU f.. E 

� 

� ov + 5V NOT PRESENT ON r·:7 ' � + 4 S 221< ..f f-30U M 

� 

+"V ISSUE I B  j +4.8Vr0N V +4 8V,OFF � JL.J: · V +l 5v ,-, ,-

1-

F 

1-

11 �V All 5 

� 

ov.JOFF ,.......,__ ANALOG LOOP 3 
. .. L o -4V -4V 4� _. .__,-

IOK ""PRQ 10 ......!. J PRQ 
R
:: +5V rJ8K � 

9 
:M� 

8 OV ON 3 ' g �6�0:N) \
cA;��:;� �

OTOR -
5 4 B �ll C • CRI2 I 

3
/ LJ GL +S V R4i T 

rl
2 CLK ...:. CLK 

4 
� ML� I � RSI �,.l'.t:� ";:r.:; . . b.. " """""" '"' .... ;x.:: • ' ,_ .... _, __,_ ,.. !... "": •• ,.. ., ' ' �  : > " ) I r 

::,t20 MLD2 3 MLD2 �2
4
1� 

3 Cr�ij7 2 220 021 . JM':>- � .., J-"3.Smj -f I-+30U t
,�

2K �26U - : 
�2 CLR KCLR ""'CR29 j' V DUPLEX �+4.BV -4V .J"l..J::;�5V r:::',_..�� I � I -5\. 

*C 
'---- I� 2 14 14 � ....J "-J_ 4v - 1�'::,! l�g .. 1 CR2 ___j ''"' R53 C23 R52 .. 1., -- ML ! -o4 SOU� 5W'? 5W r_... 2SV 

+5V 1 501< CRZB 
...,...I IOK /ol-. . ""' REQUEST TO SEND � I 6 < (SEE NOTE 208) I I +GOV :5 '-�� -5V +5V J. � (REPEAT CHARACTERS) LJL+40V I , 

PRESENT ON ISSUE 18 CN'_Y 'if NOT PRESENT ON ISSUE 18 + 42 
1 z-----.,------3-----..,..----- 4 -----..,.....;.;;=;;;.;..;:;;.=5 6 7 8 9 I 0 II 
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410745, 410785 AND 410787 PRINTER LOGIC CARDS 

CIRCUIT CARD COMPONENT LAYOUT 

mRIO 
•• 
•• 
. , 
•• 
C4 
C3 

G!J 

[l 

-<=:? •• 
-c:::E:J-

o(!ID­
-<:::)oco 

�� 

....... :., • 

........ .., 

.. .. 
.., 
-oo(LJ. CR2t 

� 

IDDOOOI .... 

� 

c:g 
-c:=:>- ftlt 
<=J-Ail 
�,. 

C> 
021 _,.. 

Rl7 <:::)- . 
Alt -c:::J- :; 

Ct128<:)o 

co-<=:? 

c 

� 

&11 
CR27-a:::J. lll:t:O<:::)oo &. 

-QQ- � � 

Ill 

� CII 
�CIO 

... 

.. , � 111:40 
IIIL£ I 

.,. 

... 
r:::-::1 

"" 
••• 
... 
Rl4 � 
"" 
... 
... 
R30 
R29 
... . ., 
••• ... .,. 

-c:::J- Cl7 

� 

-<=:?••• 0 
-c::J- R41 (\j 
�11!47 ..... 
-c:::J- c 16 
-c::J- Cl5 
-<=:?• .. 0 
-c::J- U5 -c::J- Cl4 ;_ -<:::J- Cll 
-c::J- ""'"' 

111:<$3-c::J- �R51 

� ., ·  � � == .., :: -

r:.::--i -<:::J- R54 

L..:;;.;....J � Nl 

-c::J. R$0 
-s:::::r R55 

<:::J- Cl2 -<=::)> � C21 
<.::J. RS! 

0 

� 
�R52 
CJ-CI8 

"' 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

1 
2 
3 
4 
5 
6 
7 

CR1-CR29 
Cathode 

Anode 

MLA9 
MLB4 
MLD3 
MLEl 

(Top View) 

BeE 

1do 
2 
3 
4 
5 
6 
7, 
8 

Q1-Q5 
Q7-Q20 

L---.J 
(Top View) 

B = BASE E = Emitter C = Collector 

Q6 

c 

' B '

-LP\ 

•• c 
� 

{1) ·n (40)IMLC8 

I 

(2J tl) 

. ��.,�, I 0 
�I) 

(Bl • 

l9l0 0�(�\5!. 2 

,'----:, 0(7 131 
----r.o1 

Q21 
Q22 

Collector 

Base � 

EBC 

� 

Emitter 
MLC2 
MLC5 

(1) .. • • (28) 

D 
(14) • • (15) 

@ 
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2 
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MANUAL 385, PAGE 3 
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g_ --1--·-
IO 

PRINT LEVEL CHART 

II 

� CiRCUIT NOTES. 

10 I. VOLTAGE: 
+42V 
+12V  
+5V 
-4V 
-s v 
-12V 

VOLTAGE RANGE: 
+37.8 TO +46.2 
+I O .B TO + I  3.2 
+4.5 TO +5.5 
-3.4 TO -4-6 
-4.5 TO -5.5 
-10.8 TO -13.2 

102. INTEGRATED C IRCU IT BATTERY CO NNECTIONS : 
T YPE 
TTL 
TTL 
DTL 

LINEAR 
LINEAR 
CMOS 
MOS 
MOS 

OESIG. 
MLD2 
MLB4 
MLEI 
ML03 
MLA9 

MLE7,E8,E9 
MLCS 

MLC2,MLCe 

103. SWITCH OPTIONS: 

+sv 
IS 
14 

8 
3 
4 
I 
I 
I 

DESIGNATION FUNCTION 

LOGIC 
GNO. 

8 
7 
I 

20 
2 8  

SW3 
SW4 

SPBS )-
PRINTER TEST 
LINE LENGTH 

4V sv 

12 
II 

I2V 

40 
15 14 

SWITCH STATE 
(TO ENABLE FUNCTION! 

ON 

> 132 
72 COLUMNS 
80 C OLUMNS 

132 COLUMNS 

� 
OFF 
OFF 
ON 
ON 

§ll 
OFF 
ON 
OFF 
ON 

1SW5 

SWI \_ 
SW2j CHARACTER * 

FONT SELECT 
� SWI 

* NOT FUNCTIONAL ON 410787 

TO 
OPCON 

TO/FROM 
ON TROLLER 

�

5 

4-----J I T2 
I 

R.;r 7.5Kl 

NU FONT 
UNDEFINED 
ME FONT 
TV FONT 

OFF 
OFF 
ON 
ON 

OFF 
ON 
OFF 
ON 

1NFORMATION NOTES. 43 PRINTER LOGIC CARO 

20!. LOI;IC DESIGNATION. 410745 ISSUE 48 
-"-<�-NUMBER INDICATES 410785 iSSUE 5 }MLE.' PACKAGE: Pr N 
- -- CO DE INDICATES LOCATION 410787 ISSUE 

ON CIRCUIT CARD 

202. SWITCH PACK DE5'GN4.TI ON: 
SP 04 SW4 � � �SWITCH NUMBER 

"-. �CODE I�OICATES LOCAT·JN 
"- 0,_, C.'RCUIT C4RO 

� 
2A 

LOGIC GRD, 

� CR2 8 
�------- i�Ef����Ep�5�f 

• :I£" 

{ LOG IC GRO. 

-12V>l��L_--��--------------t�����lf-------------lr--,-r��� 
TO SSI 

LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVE L  LEVEL LEVEL 
I 2 3 4 5 6_ 7 8 9 

JNPUT RESISTOR R42 R41 R40 R 3 9 R38 R37 R36 R35 R34 

AMPLIFIER MLEB M LE9 MLE 7 MLE7 MLE9 MLE8 MLE9 MLE8 MLE9 

��:u
L

t�7� 14
. 

14 1 4 II II II 9 9 3 

g��������N 15 15 15 12 12 12 10 10 2 

DRIVER Ql9 QIB 017 016 015 Ql4 Ql3 Ql2 Qll-1 A 

OUTPUT DIODE CR26 CR25 CR24 CR23 CR22 CR21 CR20 CRI9 CRI8 

'--SWITCH PACK 
203. �ESISTOR PACK OESIGNATION: 

> -' 
a. 
a. 

"'" 
o"' +sv{ Jloa 

INTERFACE �����==*=��p=�=f�==t=�=f��+=��==����f=�� 
+42V. P IN II !U,I I II IV,tl 

RP 03 
'""""'-- CODE INDICATES LOCATION 

"'---- ON CIRCUIT CARD 
RESISTOR PACK 

� 
"-::i 

" 
0 
a. 

204. OFF-BOARD SWITCHES: POWER GRO{ 
} 

-4V : : LOGIC GRO. 

-12 v 
Ft��r;,�N I OP

,�
N
or;2�,��0N 

PAPER OUT I NO PAPER IN MACHINE 
LOW PAPER LOW PAPER ROLL{FRICTION FEED ONLY) LE�rR��� D CARRIAGE AGAINST LEFT SIDE FRAME 
INTERLOCK PRINTER COVER OPEN 

TO LOGIC ftACKS I 7 
_{ (SEE NOTE 102) I 

+12V + 42V ·� 
22 

205. GROUND DESIGNATION: 
W-LOG IC GROUND(+ 12V,+5V,-4V;-- 5V' -1 2V RETURNS) 

W-POWER GROUND (+42V RETURN) Plq3 

I 206. WAVEFORM DES IGNATION: 
m = M ILL !SECONDS 

20 7 . 

U :: MICROSECONDS 

BOUNDARY K E Y: 
-----PART OF LOGIC CARD 
---- PART OF PRINTER 
::::::=.PART OF TELEPRINTER 

208 
ov 

WAVEFORMS SHOWN ARE 
TYPICAL AND MAY APPEAR ON 
ANY OF THE FOUR PHASE LEADS. 
ODD AND EVEN COLUMN WAVE­
FORMS WILL AIJNAYS APPEAR 
ON ALTERNATE PHASES � 

R3 
lOOK 

SSI-7 

I I  �9 
OPTICAL SWITCH l O OK 

430097 
PART OF 430047 

ASSEMBLY 

1 rom 

R4 
2.4K 

IBOK 

MAPL ��8�
F
�N +4.8�J_J (SINGLi

R
(
N

���jCTER 

� RIGHT H A ND MARGIN \ '"I RH M 

RNC 127 � ---- I REQUEST NEXT CHAR. 
' \ 15 RNC 

IN IT OUT 
DO j-2 DATA BIT 0 13 

MR 
CLK 

DO 

01 I 4 I DATA BIT I 01 

D21-li. DATA BIT 2 

+ sv 
R4 
2AK 

Jl05 
+ 5V I 

PART OF 
PRINT HE A D  

ASSEMBLY 

LEFT 
MARG IN .�WITr� 

; .;8-;-
I� �l:tJ) 

1 6.8K I "9; 
L----

S
.J I 

S ML84�9'--41t----1-1 6"'\. 

INITIAL!_�_E __ 

�{CARRIAGE MOVING) 

- 1'--r"l /, +-4 .8 v 
.J u-•v 

VEN� � +4 . SV,-- ON I. 
LHM 

OV_;:-J OFF 

p HOj39 PRINT LEVEL I 1 

PH 11ol PRINT LEVEL 2 

• �7 PH'!NT LEVEL 3 

.�� PRINT LEVEL 4 

--···- LEVEL 5 

TO 
OPCON 

7 
T Y P I CAL CIRCU IT  

SH OWN C-10 
1-

B 

1-

0 

r--pj()7 

� 
L-k I 

INTERLOCK 

L--.'_ 

OPEN 

� 
r-+sv 

��l ' 'i•co<;>•'�'"� w Ill: ��Tos 

1-

1-

I 
F 

f-
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410743 PRINTER LOGIC CARD 

CIRCUIT CARD COMPONENT LAYOUT 

'Q 
� • •5 • :: ' � SPM 

.. � · ., :. , :., .:, � Q� � I I I 1 Jt2..011�--- C.:l : 0 � � .... � � @{(�) �o 0 Q OOl@ 'T;�· , . @ ® 

8 

I I r'"ri-c:=:J::oi -rt:J 2• • 1:; :; :; :; ):'-.?-'- --- - -'---.:':: 

m �����®! D• ��!i bi®bi bi�� �� � �� ����Oi ,_____� �® -tillF �������t���n�� 

8 
6 7 $� �� @@ � �@@ 0 0 u � , , � �@ 1: ::�::JM:::::::::::I r,;;::;;::;:;;;r����;;:;;:;;:;;=;�����:�������J 

:::�:. �@ 0 � :®oo@@$$@@@ M't)(t;W)�@ � $ G 0 0 

' � � 00 ·i:;� () () :!:: @@00$�$00@@@ iM]] 8 () 
COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

B 

J107 c 

�9 1 
0 
>­
-' 

�A ::::QJ � uy =tP {J) 

• 2 
(f) <I 

J110 · '  n "" ,.... 0 
"" 

B = Base E = Emitter C = Collector 

c CR1-CR30 
Cathode 

A Anode 

MLA5 
MLAS 
MLB3 
MLD2 
MLE1 

1 ..... 0� ..... 14 
2 13 
3 12 
4 11 
5 10 
6 9 7 IS 

(Top View) 

Q1-Q5 
Q7-Q19 
Q22 

BeE I Esc 

Q6 
Q20 I (1) 

Q21 

(40) MLC5 

D 
(20) '1......_..1' (21) 

MLD1 1(10 

�tg� (9)�tzt 
MLC2 
MLC4 

(1) • - ill (28) 
,.............,......, MLDS 

16 
15 
14 
13 
12 
11 
10 

1 ,9 
(Top View) 

0 
(14) � t (15). 

@) 
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C(RCUIT NOTES; 

101 . VOLTAGE: 
+42V 
+ 12V 

+5V 
-4V -�v 
-12V 

VOLTAGE RANGE; 
+37.8 TO +46.2 
+10.8 TO +13.2 
+4.5 TO +5.5 
-3.4 TO -4.6 
-4.& TO -5.5 
-10.8 TO -13.2 

102. INTEGRATED CIRCUIT BATTERY CONNECTlONS: 
L.OGIC 

TYPE OI:SIG. +5Y G>lll. 
TTL MLOI 16 B 
T TL MLB3 14 7 
DTL MLE I 8 I 

LINEAR MLD2 3 
LINEAR MLA8 4 
CMOS ML07,08,D9 I 
MOS MLC5 I zo 
MOS MLC2 ,  MLC4 I 28 

103. SWITCH OPTIONS: 

DESIGNATION iSWI 
SW3 

SP86 
swz')-

SW5 
SW4 

FUNCTION 

PRINTER TEST 
LINE LENGTH 

CHARACTER 
FONT SELECT 

-4V -�· -12V 

IZ 
II 

8 
40 
15 14 

SWITCH STATE 
(TO ENABLE FUNCTION) 

ON 
�� 

> 132 OFF OFF 
72 COLUMNS OFF ON 80 COLUMNS ON OFF 
132 COLUMNS ON ON 

NU FONT 
UNOEFINED 
ME FONT 
TV FONT 

R�l 

� SW5 
OFF OFF 
OFF ON 
ON OFF 
ON ON 

INFORMATION NOTES: 45 PRINTER LOGIC CARD 
r---l�tf--.----.t---..--1�Ei

0
:�T���� 

201. LOGIC DESIGNATION: 

�
--NUMBER INDICATES 

PACKAGE PIN 
CODE INDICATES LOCATION 

ON CIRCUIT CARD 

202. SWITCH PACK DESIGNATION: 
SP 04 SW4 �SWITCH NUMBER 

CODE INDICATES LOCAT ION ON CIRCUIT CARD 
SWITCH PACK 

203. RESISTOR PACK DESIGNATION: 

��CODE INDICATES LOCATION ""'--
ON CIRCUIT CARD 
RESISTOR PACK 

204. OFF- BOARD SWITCHES: 

F���
T
��N I o P,�ro

,
�2f

i
1
J
�ON 

PAPER OUT 
LOW PAPER 
LEFT HAND 

MARGIN 
INTERLOCK 

NO PAPER IN MACHINE 
LOW PAPER ROLL (FRICTION FEED ONLY) 
CARRIAGE AGAINST LEFT SlOE FRAME 
PRINTER COVER OPEN 

20S. GROUND DESIGNATION; W-LOGIC GROUN0(+12V,+5V,-4V,-5V ,-12V RETURNS) 

w-POWER GROUND (+42V RETURN} 

206. WAVEFORM DESIGNATION: 
m::. MILL I SECONDS 
u ::. MICROSECONDS 

207. BOUNDARY KEY: 
-----PART OF LOGIC CARD 
---PART OF PRINTER 
=PART OF TELEPRINTER 

410743 ISSUE 4A 

INFORMATION NOTES CONT'O.: 

209. WAVEFORMS SHOWN ARE TYPICAL AND MAY 

{ LOGIC GRD. I III.Mt"'L.Irlc,n 
LOGIC GRO. I UI!IIIT ft .... 3 

� o�Jfp�����N z 4 s to 2 4 s 
-12V -12V e� DRIVER Q I I  Ql2 Ql3 014 QI!S 016 Ql7 018 

4 

019 
�bb

E
f�o

0
�v��y 86LT�pjrf���l���s

L
\�eC· 

ALWAYS APPEAR ON ALTERNATE PHASES. ::; .. .. +I ZV +12V 0 OUTPUT DIODE CRIB CRI9 CR20 CRZI CIIZ2 CR23 CR24 CR2�TCR26 
:0!::> O<n 
�� 

+>v{ +•v JI07 PIN 1 2 3 4 • & 1 e 1 9 
+42V. PIN 10,11 10111 10,11 10,11 12,13 12,13 12,1'3 12,13Jt2 ,13 

"' 
0 .. POWER GRD.{ TYPICA�IRCUIT ., r- lOrn 

SHOWN C-10 +42V
0� 

+42V{
)-���----_.��--_.----� 

-�V + SV p/t�'r H��O r---..:B:.: E:.:L.:;L __ _..._-<I�..:..t J 1?5 ASSEMBLY �+SV OV (PRINT DOT) 
1 LEFT 

�R}f_ MARGIN --J r,sm 
�;;� SWIT)CH 

_h_+5V 

�-sv 3 r - --=-� 
� I PRINT LEVEL I 

OPTICAL SWITCH ( 
1 I 

! 22 430097 I 
K 

PARl
s
o:E�3�t�47 L _____ _:4_'! __ C ___ --, I 

..., r-IOm 
+4.BV ON 

8 BO�
y
�:\!'.('C" @ I 

+ 4.8Vl.J !SINGLE CHARACTER OV:.:..ro;.F I +42V I 

A 

t-

8 

TO 
OPCON 

� '---, 

I 

� -IZ V SSI-7 OV PRINTED I 
E (REPEAT t

-3
Z
m

-J+70VJTYPICAL ONE OF NINE PRINT 
I :01 T2 1 •-•• ss1 ouT 19 ••• ouT2 271- REQuESTNEXTCHARACTER 15 NC 

."J�51 � I:EVE LS(SEEPRINTLEVELCHARTIIC 

lit 

3

! 

_._

'f

clr M 
RNC 

3 DATA BIT O 1 3" PRINT LEVEL 1 -1 f-"m -1 f-"m -z ov ___ ________ .J 
R50 1200 p f DO 00 + 4 8 V 5 6.2K 4VP-P Dl 4 DATA BIT I 1 2  Dl  PRINT LEVEL 2 -.f:l . 

rr-
1 .  V 

I SSt OUT 20 SSt OUT 1 02 � DATA BIT 2 I I D 2 PRINT LEVEL 3 -•v - 4Y 
1:5 >� ..L. CIS -t I-17.9U D3 DATA BIT 3 10 D3 PRINT LEVEL 4 

JI08 
I 

RS2 � 1200p/f +SV r-1 n� · +5V--.!.!, tNIT ouT 1 DATA BIT 4 9 PRINT LEVEL 5 -1z .J\ u,L o• o4 
JIPS 3.6K 

-SV � 
O B DATA BIT 5 8 D5 PRINT LEVEL 6 

./ 1 1 SSt IN T 3  R59 MAftK SPACE 
4
2 Sl IN OS 9 DATA BIT 6 1 06 p PRINT LEVEL 7 

' I i I 1 ���� 5 ....z... C24 l 680 -�SS IZOK l STI + 4.� M RK 32 PRINT LEVEL 9 
FROM I �#h "''�200pf R60 9 + 14 R5 7 tO DATA BIT 7 rN SPACE 6 

PH7 
31 PRINT LEVEL 9 CONTROLLER I I)- 6 'th ISO MLD 3.3K MLC4 07 07 PH8r--'-"=....:::=:.:::_..:_ __ _ 

2 I 2 It 1 V 8 _ 4 LOAD DATA PRINTER 1 4l"'"P BELf'30"'-_::B:.EL::L:_ _______ _, 
' SSt IN 1:1 _ _ _ � C Z! 

+SV CLOCK t6 CLK 
LOP r------., :-i 20U LM4 26 LINE FEED MOTOR PHASE 4 

I r RPB4 lt4 'f 1200pf +SV 14l I -, r-+4.8V(StHGLE CHARACTER 27 LINE FEED MOTOR PHASE 3 

JI03 L-::�_1 IS.SK t 4 . av .- oN LMZ 28 LINE FEEDMOTOR PHAS£ 2 1 1 I +5V REQUEST STATUS26 REQ STAT 1 RPB4 I '--J PRINTED) MLC5 LM3 

P103 I L-----...J QV __J O fF IS LMI 29 LIN£FEED MOTOR PHASE I 
: 6 / 6 I 3 4 INTERLOCK 22 �---, 9 O I IZ r--- RHM 1 CLAMP SWITCH 

.....;-!...( MLB INTLK 5 I SW5 t 6  2 C&W 
I ' I SELF TEST 23 � 1 I FO CMI 25 CARRIAGE MOTOR PHASE I 

� I IO JI04 17 4 1 sw4 f7 3 CMZ 24 CARRIAGE MOTOR PHASl 2 
I r 

__ ...;;. � 5 : FORM OUT IN PROGRESS 
� Mft 

I ., I 
Fl 

CM3 23 CARRIAGE MOTOR PHASE 3 �I I s:-i� I ' I 2" Pos 31 sw3 1 9 4 LLO CM4 22 CARRIAGE MOTOR PHASE 4 
L _j Jill I I 

INTERLOCK --� L_ t : FORM OUT IN PROGRESS OUTJ+5V 2 I SW2 t 9  
�I �7 � I SSI-7 IN....J�oO"V I., l if<Pi41 � 2 I SPARE v L�E�_J 21 S.SK I 

; 3 ; 
27 RNC 24 RIGHT HAND MARGIN 41 h4 "' SPARE 
23 LOC TST 

LOP
/
R
�� 3 \ PAPER OUT 

� L __ 
-..:J +SV 

J109 �R63 
-tzv 

zeREOSTAT 01 4 LOW PAPER I r-
JIOI 

SPROCKET FEEo 
I SSt OUT T4 19 5 TOP OF FORM I I PI03 n1 

��� 3 i 3
•
6

• -'-c26 
SSiouT 2 

�:�,_+sv I PAPER ouT 1 4 �: l 
TO R62 ':!:: IZOOpf 22 INTLK 04 7 FORM FEED 6 I J CONTROLLER 6.2K \t( l I 20 05� 

� -1-. 
SSi ouT 1 9 �5Vr- LOW 

SSI OUT 1:5 R64 � C25 
f 

06 � ov--lNOT LOW 
- !2V 'V 1200P 

MLC2 D7 ..'..2.._ Pip3 
3.6K 16 21 12 LOW PAPER �� +5V I CLK POS � I I l 

I R21 <6, 17 INITouT 1 3  +5V 5 I J 
270 R22 � MR SSI 12 SSI IN 'OPCON) 12 

560KHZ 51 6 R20 OZI 330 
IN 

ML83 � 
+5V 

I 

7/ T ... rk T 
I 

CLOCK 20 

�g: +
S
V
:Lrt y �PF R2!�1 .76U., r- -jl.rSu r- / +5V 

IK +SV +5V
lSl_

__/ � � -12V :-uL -1 2V OV 

�r,q �� �� I l_���---;��-!�.------�o�R�MSF�E�E;D��JI�f4�s� � 20 

W 
9820 

12�� I -���,-;] :J 4i:};ou 

_L , ��-
JIL.J
�

_
:;

·sv -4V t C21 R45 rJ n
+5V (SEE NOTE 208) -t 50U 1-: 

2 2 p f 470 _JJU .. L 1 , +6ov '/ ""-5V (REPEAT CHARACTERS) L...../ L+40V 
MARK SPACE +SV 

-----...------4 5 6- 1 e 11 lo-----r-----

t-

0 

t-

E 

1-

F 

t-



410715 TOP OT FORM LOGIC CARD 

CIRCUIT CARD COMPONENT LAYOUT 

----�=-- ----- -· ·--- 7oz�8-----�-� 
'.��� �) 1 2 � � �� 

:i � 1071 5 ASSEMBLy �� 
'I ____. 

I �� 
,: A c::�A::J c:::A:2:J : 
I 

I 
._ --- ., 3 I 

: cccoocooocoo 1 l 0 1zo 
- � � D B $ 

: r; -;-.-;; -;-.-;; -;-.-;; ;-.-:- -;-.-; -;-.-; ;�, r 13 � HLB2 If) 1 · /.1 

I "' a:: I \.._ 
HL83 I I J 1 0 3 l 

I acocccococoo 1 J 

I 
I I 

:( � ) �� c n : �:._·_: :._·_: :._·_: :._·_::._·_::_·...::a 
I ____c �� I 
I 

I 
L--------------- - -------- -----J 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

----. 
1 0 14 MLA1 I (1): 

2 13 
MLC2 
RPA2 ---3 12 

4 11 
. 
. . , . . 5 10 . . . . 6 9 . . . 7 8 . -(32) 

Top View I 

: ( 64) MLB3 
. . : -. . --: . . --. . -. --. -. -. . : 

Top View 

® 
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--------..a..------- 2 3 4_ 5 6 7--------

JI03 
I 
I 

Ll3 I DATA B IT 121 43 
L 12 I 

DO 
DATA BIT I 44 Dl 

211 1 DATA BIT 2 45 
2_1o I 

02 
DATA BIT 3 46 

2_ 9 I 
03 

DATA BIT 4 47 04 
) 8 I DATA BIT 5 48 D5 
21 I DATA BIT 6 49 06 
2_ s I DATA BIT 7 50 07 
) 14 1 LOAD DATA PRINTER 40,... LOP 
) 15 I 

-
REQUEST NEXT CHA RACTER 42 RNC 

2_ 4 I LINE LENGTH Ql 60 LLO 
)5 1 LINE LENGTH I 59 LLI 
l1s I RIGHT HAND MARGIN 41 RHM 
2171 LEFT H A ND MARGIN 39 
) 1e I 

LHM 
VELOCITY ENCODER 38 YEN 

) 19 I CLOCK 31 CLK 
)z l I CLAMP SWITCH 30 csw 
)3o I BELL 17 BEL 
)z9 I MLB3 LINEFEED MOTOR 01 18 
Lze I 

LMI 
LINEFEED MOTOR 02 19 LM2 

2_27 I LINEFEED MOTOR 03 20 LM3 
)2s I L1 NEFEED MOTOR 04 21 
) 25 I 

LM4 
CA RRIAGE MOTOR 0 I 26 CMI 

L24 I CARRIAGE MOTOR 02 27 CM2 
)23 I CARRIAGE MOTOR ¢3 28 CM3 
)22 I CARRIAGE MOTOR 04 29 CM4 
2_391 PRINT HEAD LEVEL I 5 PHD 
) 38 I PRINT HEAD LEVEL 2 6 PH I 
)_37 I PRINT HEAD LEVEL 3 7 PH2 ) 361 PRINT HEAD LEVEL 4 8 PH3 

PRINT HEAD LEVEL 5 12 

Cl 
C2 
C3 
AI/! 
A I  
A2 
A3 
A4 
A 5  
A 6  
A7 
so 

TST 

RD7 
RD6 
RD5 
RD4 
RD3 
RD2 
RDI 
RDQl 

LFF 

r--

1 
141 .. RPA2 IOK 

--l 
I 

I 

!HiUUUU 
I 
I 
I 
I 

L_ -- - - ------ _.J 7 8 9 10 4 12 2 13 I II 6 
61 
62 
63 
51 
52 
53 
54 
55 
56 
57 
58 

R3 37 -5V 

') 
V 22 K 

,------.. SW2 9 1 MLC2 7 'V' 2 8 +5V 
��I 

36 
35 
34 
33 
25 
24 
23 
22 

9 
3 10 ML A I  -
9 8 

I 

TOP OF FORM LOGIC CARD 

410715 ISSUE lA 

8 A til 
7 AI 
6 A2 
5 A3 
4 A4 MLB2 3 A5 
2 A6 
I A7 

23 A 8  
22 A9 
19 AIO 

Vpp 

00 
01 
02 
03 
04 
05 
06 
07 

cr 0E 

SW3 18 20 
6 ' 3 

,. .... 

SPCI 
MLC2 2 ,,. 5 ,. .... 4 SW4 

----

21 +5V 
9 
10 
I I  
13 
14 
15  
16 

� 

CIRCUIT NOTES: 
101. VOLTAGE +5V -5V 

VOLTAGE R ANGE +4.5 T0+5-5 -4.5 T0-5.5 
102. INTEGRATED CKT. BATTERY CONNECTIONS: 
TYPE DES I G. +5V LOGIC -5V GND. 
TTL MLAI 14 7 TTL MLC2 14 7 MOS MLB3 I 32 64 

I 03. SWITCH OPTIONS" 
DESIG. FUNCTION SWITCH STATE (TO ENABLE FUNCTION) 
SWI FONT SELECT OFF•MAPEX INTERNAL FONT MODE 

ON • EPROM EXTERNAL FONT MODE 
SW2 SHIFT OUT OFF (FUTURE APPU 
SW3 SHIFT OUT ON (FUTURE APPL.) 
SW4 SHIFT OUT OFF (FUTURE APPL.) 

+5V 

5.6K JIOI 
I 
I 

LOCAL FORM FEED Is 
LOGIC GROUND l2 

-12V II 
TOP-OF-FORM 14-

INFORMATION NOTES: 
201. LOGIC DESIGNATION: 

202. 

9 10....-NUMBER INDICATES � PACKAGE PIN 
�DE INDICATES LOCATION ON CIRCUIT CARD 
SWITCH PACK DESIGNATION: 

SP Cl SW2 \_'\ """""'C_SWITCH NUMBER \_LOCATION ON CIRCUIT CARD 
SWITCH PACK 

203. RESISTOR PACK DESIGNATION: 
RP A2 
\ '\:_LOCAl ION ON CIRCUIT CARD 

\._RESISTOR PACK 
204. GROUND DESIGNATION: 

.fl" LOGIC GROUND 

A 

B 

c 

)35 I PTOF 
) 341 

PH4 I D 
PRINT HEAD LEVEL 6 13 PH5 ) 33 I PRINT HEAD  LEVEL 7 14 PHS 

)32 I PRINT HEAD LEVEL 8 15 PH7 
)31 I PRINT HEAD LEVEL 9 16 PH8 " 

I 
I 

( zo  I VDDSW 
-5V ro l 

( I I 

( 2 I 
+5V 
GND 

l l CI 

TU ·I Lll .. GND 1 -
" 

- �- m -

TOF 10 
FS 4 

FOIP � 8 
SWI V 
SPCI '�I 

J 10 I 
FORM OUT IN PROGRESS 

� R5 r 22K 
-5V 

5 I I 

I I  

\7 5� 

r 

I 

_c\N 
220 
R2 

+ 5V 1\1\1' 220 

+5V 

PRE-TOP-OF-FORM 
TOP-OF· FORM 
LOGIC GROUND 
LOGIC GROUND 
TOF LED 

PTOF LED 

Jl02 
I 
I 2� 
I 4 
I 3 
I e� 
: 6� 
I 

17� 

___ I OPTICAL II SWITCH A SM. 453251 

$ 
� ,4 

II 

I 

E 

-------..,....------- 2 3 4-
5 6 7-------



POWER SUPPLY CIRCUIT CARDS 

410477 PAPER TAPE PUNCH AND READER POWER SUPPLY CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

0 . .. 

o a � �-fillii== 0 ID -c!li3- 'r;-;lz 

0 0 
=lliiD- �. � ·� 

=ill::)> 0 t:':l._ If"'\ fj � 

� c{E)= €,;!- v o(£]])o i -Eilll== 

1 
+ 

04 � -fEIEP-

1 I 
�r·o 1 

I 
.;:m. , 

.m. 0 c(BJJJ. d -©:B-

o � • -an-- 02 � � -§B:-

1 ' 

0 

D
=OI::J=� : 

L
� 

=CE:J=� 3 � C? • -llii}o � -!ITiJ- +C21 

0 

� �
���IQ6 

� =�:G· o 
� ��·· \� � .8- -cm-CI 0 0 07 0 

� =E} .....JC9+1-
7 

� 

� 0 

0 0 0 0 0 0  
A I A2 AJ A4 A5 A6 

SEMICONDUCTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 

Q3 

Anode 

Gare� 
Cathode 

(jAG 

Q7 

REFERENCE 

OUTPUT 
"rn-PUT 

I Q4 

Anode 

Gate 

AGC Cathode 

ML1 

1 
-

14 
2 13 
3' 12 
4· 11 
5 10 
6 9 
7 8 

Top Vfew 

I Q2 I Q5 

Anode Collector 

Gare� &� Cathode 

eGA Emitter 
-EBC 

Q6 Q1 

BM

�or 

f-ff 
-� C E 

Emitter 
BeE 

® 



"ATION 

lector 

� 
mitter 

? 

, . ' ' 

4 

' ' ' ' 

i 
8 

� 
c 

� 
D 

J 
i 
i 
G 

� 
H 

� 
I 

� 

CIRCUIT NOTES: 

101. VOLTAGE 
+15V 
+5V 

-12V 
-5V 

VOLTAGE RANGE 
14.4 TO 15.6 
4.75 TO 5.25 

-11.4 TO -12.6 
-4.75 TO -5.25 

412283 a 412300 P /T UNIT 
POWER SUPPLY 

410477 CIRCUIT CARD ISSUE 2A 

INFORMATION NOTES: 

201. ALL RESISTORS 114 WATT AND RESISTANCE VALUES IN O H MS UNLESS SPECIFI E D. 
202. ALL CAPACITOR VALUES IN MICROFARA DS UNLESS SPECIFIE D. 
203. INDICATES FE MALE CONNECTOR 

INDICATES MALE CONNECTOR 

204. 

205. 

C O MPONENT IDENTIFICATION AND LOCATION (41230 0): 

CO MPONENT TTY. PART NO. MOUNTING LOCATI ON 
SWI 430566 412303 RE AR FRA ME 
SW2 188406 412302 MOUNTING BRACKE T 
T I 412301 412302 MOUNTING BRACKET 
F4 120139 412303 RE AR FRA ME 
C23 187079 412302 MOUNTING BRACKE T 
C22 334610 412302 MOUNTING BRACKET 

C O MPONENT IDENTIFICATION AND LOCATION (412283): 

COMPONENT TTY. PART N O  MOUNTING L O C ATION 
SWI 
SW2 
Tl 
F4 
C23 
C22 

430566 
188406 
412277 
120139 
187079 
33461 0  

412278 RE AR FRAME 
412302 MOUNTING BRACKET 
412302 M OUNTING BRACKET 
412278 RE AR FRAME 
412302 MOUNTING BRACKE T 
412302 MOUNTING BRACKE T 

206. THESE C O MPONENTS ARE RE MOVED AT 
CUSTO MER ID ISSUE 3A. 

r----� 
I 
I 
I 
I 
I 
I 
I 
I 

__________ ___ _j I 
Jsol I 1 

,-�--------------- _ _ ________ T ___ _ - - - - J I • 2 j � TO MOTOR 

TERM AI I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S W I  

BK 
J6 0 1  

I 
I 
I 

I 
IG 
I 
I Y  

IR 
I 
IG 

TERM AI 

L O W  TAPE 
SW2 

TERM A 2  

TERM A 6  

TERM A 3  

TERM A4 

TERM A 5  

G I 

r G : � : M O
T

T
O

OR 

I I w ) 4 

412283 P O WER SUPPLY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SWI 

P701 
Tl 3 

4 1 2 3 0 0  P O WER SUPPLY 

sw2 1 
LOW TAPE I 

TERM A 2  

TERM A6 

TERM A 5  

I 
TERM A4 I 

,-::J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I I 
I I 

I L _____ _ _ _ _______ s� '!!_F.<::_R�T�"!_N�<:_3� �N�2� ���P�N�_N!._L.<::_C�0!:�'2_1�N.I_I�C�T.!_9':!_ ___________ _j 

L 1-----r---2 3 4 s s 1 a___,.... 

MANUAL 385, PAGE 6 
....._ __ lo 11 12 13 14 15 16-----...... 

P501 ---- ---- I 
TERM A I  LOW

8 
TAPE LOW TAPE : < (17) 

TERM A I  -12V I ( 

TERM A 2  

TERM A 6  

TERM A 3  

TERM A 5  

TERM A 4  

CRI O 

R9 
IK 

CR7 

CR3 

CI7J7 
4.7 1 

I 
I 
I 
I t ' 1 I-12V �12 : CRI7 

o.1 T l .g l -sv 

I \1 � 
I CRI6 • 

L----- --
SEE 

"NofT2os ___ -5.:.62'·�! -- ---------- _____ _j 

Rl5 
330 

-"'"----1;'<· ( 12) 
Cl9 I I I 

I 
+� 1.8 

5V : (14) 

CRI3 
+_LCI6 -LC13 

P
O l  

MOTOR ON 
r--

( I )  

(2) 

(3) 

(4) 

(9) 

(10) 

( I I )  

(13) 

(15) 

(19) 

(5) 

(6) 

(7) 

(8) 

(18) 

TO 
P/T UNIT 
LOGIC CARD 

• 9 10 II 12 13 14 15 16 A; 

f 
D 

� 
f 

f 
H 

� 
I 

� 
J 



" 

410700 POWER SUPPLY CIRCUIT CARD 
(Issue lA Through 4D) 

CIRCUIT CARD COMPONENT LAYOUT 

NONCOMPONENT SIDE 

'-c:::Ir 
-EJ- 0. CR33 -ID'!t-� o3 ,� ""(B'B}-� QIO CR21 

I8J -l!lY}- .;m- T2 0 0 � 
Q� � � 

R37 ID G r;.\ -em- '·· '· o � �-

� 

@ V CRt;-a=r- v � S I 

•CR<O , ... � 8 - B � l l :.. . .:]_::'.:;.-����::-,. � � 
. ,. LWIDD 8,.,8) ." B ,., . 

D 
CR$-c:JF � "" �=::-c::::n-�=rr::::::p. CRII � � 

Ml 

� � 1i? � 
, . ., c:rr -mJ- a -!AID-

�� -=CJ):..CRI2 CRIS� � �� I ..a::::J-CR7 
Tl C i t � � � 

C'1
c:J ' ' ' ' . : • Cl 

< I LJ 

� � 
8 � '"" � -iftiD- �I � ,.. 

cg . c ::r
n�

CRU� � ciCP 9ftiD=> -{fiE)- OQII '--

oo{R)- 9l::J.CR9 
CRI9 �

CR27 

=.,;e�s -W ' 
,, : _ �/l(e:, � 410700 � � � 
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1 101. DESIG. FUSE POTENTI AL • ' R32 20 KHZ SQ. 

� 

F2 1.0 FB 42VOC 301 TERMINALS DESIGNATION ENCLOSED IN PARENTHESIS lOOK WAVE OSCILLATOR 
ARE NOT NARiitED ON THE COMPONENT. 307 

I% 
102. �:�;ERY SYMBOL V���G�

O 
R�-��E 302. ALL RESISTORS ARE 1/4 W, !S•A. AND ALL IN OHMS 

. + INDICATES +42V DC GROUND 

+ 16V DC 15.4 TO 19.5 UNLESS OTHERWISE SPECIFIED. w 
-16 DC -15.4 TO ·19.5 303. ALL CAPACITORS VALUES IN MICRO FARADS UNLESS 
+9V DC 8.2 TO \0.4 OTHERWISE SPECIFIED � I�OICATES ±12V, AND t5DC 
+ 5V DC TO 54 GROUND :t 5V t42Vs 
-1-I2V DC �--�TO t2.e 304. TRANSFORMER WlhOINGS DC RESISTANCE L -12 V ti6V ti2V PULSE W IDTH MODULATOR 

I 
I -J2V DC •!1.1 TO 12.8 INDICATED IN OHMS. I 
� +42 DC 39 TO 45 305 CONNECTORS {PIN NUMBERSl j INDICATES FRAME GROUND +12V ' 

115V AC 103 TO 127 { TOP VIEW ) \\\ (PROTECTIVE l 

� 
EQUIPMENT NOTES KEY INDICATES FULL WAVE BRIDGE �Jgtl: 

2 01. THE PROTECTIVE GROUND IS NOT CONNECTED TO THE PRIMARY J201 �COMMON (NOT GROUND} 
CIRCUIT GROUND. CARE MUST BE EXERCI SED TO PREVENT DIRECT � � 
CONNECTION OF THESE GROUNDS UNLESS THE POWER SUPPLY IS � PUJGGED INTO AN ISOLATION TRANSfORMER, DIRECT CONNECTION 2 3 R36 
TO THESE GROUNDS WITtiOUT ISOLATION WILL CAUSE COMPONENTS 

4 
lOOK 

J TO FAIL.. J202 INDICATES TRANSIENT PROTECTION 47USEC- . J 
306. R34, IK -ISSUE 4C OR L OWER, 1 r: 02. TtiE OSCILLATOR AND CONTROL. CIRCUIT CAN BE CHECKED BY APPLYING · L �_Lt 7V 
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A
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E
N
S
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APPLYING AN EXTERNAL +9V AND ·18V 200NA SOURCE VOLTAGE 
ACROSS C 7 AM:l Cl RESPECTIVELY 
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410700 POWER SUPPLY CIRCUIT CARD 
(Issue 5A Through 8B) 

CIRCUIT CARD COMPONENTS LAYOUT 
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SEMICONDUTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 
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410700 POWER SUPPLY CIRCUIT CARD 
(Issue 9A) 

CIRCUIT CARD COMPONENT LAYOUT 
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42VOC 301 TERMINALS DESIGNATION ENCLOSED IN PARENTHESIS 
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V
�-��

G
�O

R
�-��

E 302. ALL RESISTORS ARE l/4 W, .±5•.4 AND ALL IN OHMS 
15.4 TO 19.5 UNLESS OTHERWISE SPECIFIED. 
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l EQUIPMENT NOTES KEY INDICATES FULL WAVE BRIDGE R33 
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CIRCUIT CARD COMPONENT LAYOUT 
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SEMICONDUCTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 
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101. DESIGNATION FUSE POTENTAIL 

I 25 S-8 115 VAC 

102. BATTERY SYMBOL VOLTAGE RANGE 

VRE:F 4 80 - 5 20 
+12V 11 40-12 60 

-12V -1140- t2 60 
+5V 4 75- 5 25 
115 VAC 103 - 127 

EQUIPMENT NOTES 

201 THE PROTECTIVE GROUND IS NOT CONNECTED TO 
THE PRIMARY CIRCUIT GROUND CARE MUST 6E 
EXERCISED TO PREVENT DIRECT CONNECTION OF 
THESE GROUNDS UNLESS THE POWER SUPPLY IS 
PLUGGED INTO AN ISOLA-TION TRANSFORMER 
DIRECT CONNECTION OF THESE GROUNDS WITHOUT 
ISOLATION WILL CAUSE COt.4PONENTS TO FAIL 

202. THE +12V, -12¥ AND +SV REGULATOR CIRCUITS 
CAN BE CHECKED BY APPLYING AN EXTERNAL 
+ 16V, -16V ANO +9V 50t.4A MIN SOURCE VOLTAGE 
ACROSS C6, C7 ANO CB RESPECTIVELY WITH NO 
LOAOS ON THE OUTPUTS 

INFORMATION NOTES 

301. TERMINAL DESIGNATIONS ARE NOT MARKED ON COMPONENTS 

302. ALL RESISTORS ARE I/4W, 5% AND ALL IN OHMS UNLESS 
OTHERWISE SPECIFIED 

303. ALL CAPAC!TOR VALUES IN MICROFARADS UNLESS OTHERWISE 
SPECIFIED 

304 TRANSFORMER WINDINGS OC RESISTANCE INDICATED IN OHMS 
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410702 POWER SUPPLY CIRCUIT CARD 
(Issue lA Through2B) 

CIRCUIT CARD COMPONENT LAYOUT 

D 
·�TI ·a·· 

� Dl :& � r� .. o •• @1) ... �. -f:J-0 +�:Or 010 g_ A37 R� � Jl 8 � CltiO� T2 0 R68 � R34-c::::r -rnr-A5b-<:::J.!59 m ::�( 0< +:§�': • ., ::;§= 4 2 8 0)���� � 8 � � Rt3 07 � + + -C)- 8 CR22 L 8R60 
CR� @ R9 Q l£=!.,u- t7 C8 STZ gR23 -3 CR!.....c:l>- � �I �i �R24 ML . >202 GD '--'----.-.. ----' � 

D 
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SEMICONDUCTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 

CR25 

Anode Ga� 
Cathode 

AGC 

Q3 
Q5 
Q9 

T�if 
CEB 

Emitter 

I CR21 
--

Anode 1"·1, CR5-CR20 
CR22-CR24 
CR26 
CR27 
CR31 

AG c 
Cathode Q2 

� 
Q4 
Q6 
Q7 
Q8 
QlO 

:�· Anode 
A 

EBC 
Emitter 

CRl-4 
CR29 
CR30 
CR32 

c 

tT. 
A 

Anode 

CR28 

Cathode 

� c 
Anod(' 

MLl 

104 

2 5 

3 6 

Top View 

Ql 
ML5 
ML6 
ML7 ar C B F ·o·· 

2 13 

3 12 

� 11 

5 10 

6 � 
7 H 

Top \'iPw 

:V1L2 
�1L3 
��L� 



� 

)� 
� 

�ION 

1 2 I 3 I 4 I 5 I 6 I 7 I 8 

(ISSUE lA THROUGH 28) 
DC-DC CONVERTER 

_9 I 

I 410702 POWER SUPPLY CIRCUIT CARD 

1 I L,,) �·� """" 

"""" � � � � 
-

Q2 

R2 
680 
IW 

CR6® 190V 
R7 

R3 
56K 
IW 

CR32' CRI4 

' . ' 
�H� __ j B 

� .. -1 r47US£C ___l"\cj • 4 8 

1 
0 

D 

� 
IOK 

R9 
220 

t8 

1 

I 

R5 
IK 

IVV" 
IK 

+C"7T·��� J lcRt2 

RIB 

I O IW 

R22 
560 

CRIO 

CRI3 

CRIIV 

.,__l 
I T P -3 

_J 

Rl9 

i '\::• ooo ;oo��H F�:�:. �·�� �3io 
<. R69 < ,. 
.., 

--R Q5 
470 

R4 
.24 

IW 

E 

i 
F 

i 
G 

i 
H 

i 
I 

CAUTION 
SEE NOTE 201 

101. DESIG. 
F2 

FUSE 
LO FB 

102 . B ATTERY SYMBOL 
VREF 

+ 16V OC 
-16 DC 
+9V DC 
+ 5V 
�12.1/ 
-12V 
•42 
I t5V 

DC 
DC 
DC 
DC 
AC 

I I 
L __ J 

TP- 2 

202 p 

I 1.0�
1 

S.B. Sl I 

-,L-,-
S

) _.:..I_ .rv, )( I 
( 

IFG) 
I 

I 
IGS) 

L r 
1/ 

I
" 

+ 

AC-DC CIRCUIT 

, -------- -, 
I I 
I I RTI 

f'!.!.------+'h'-'<1 >o-- _ J -,-..,- ,� y ,� _ -<1,_3>:.:...1 -1'\Nv+----------------. 
I FLI I I R F I  FILTER 

I I 
I IG) 

I 
CRI 

I I 
I I CR 2  

(13) lizl:,._ _ J'<� -,� -.,-y '� --<'>=4!...� --+---------4---J---__! 

I 
I I 
I I 
I I 
L _________ j 

+V IN 

'CI 
200 

INFORMATION NOTES 

_CI6 

T 
.0005 

·V IN 
POTENTIAL 

42VOC 
VOLTAGE RANGE 

s.ao ro 7.5o 
15.4 TO 19.5 

-15.4 TO -19.5 
8.2 TO \Q.4 
4.6 TO 5,4 
ILl TO 12.8 

-11.1 TO 12.8 
39 TO 45 

103 TO 127 

301 

302. 

303. 

TERMINALS DESIGNATION ENCLOSED IN PARENTHESIS 
ARE NOT MARKED ON THE COMPONENT. 
ALL RESISTORS ARE 1/4 W, .! s•t. AND ALL IN OHMS 
UNLESS OTHERWISE SPECIFIED. 

ALL CAPACITORS VALUES IN MICRO FARADS UNLESS 
OTHERWISE SPECIFIED 

304. TRANSFORMER WINDINGS DC RESISTANCE 
INDICATED IN OHMS, 

305. 9 7 5 3 ll CONNECTORS (PIN NUMBERS) 

10 8 6 4 2 ( TOP VIEW ) 
,.-----

306. w INDICATES + 42V DC GROUND 

r tr-.OICATES :!:12V, AND t50C v GROUND 

I INDICATES FRAME GROUND 
\\\ (PROTECTIVE l 

EQUIPMENT NOTES KEY 
J201 

r INOIQATES FUL L WAVE B RIDGE 

201. 

-12V 

CR27f.t\ 
15V � 

MANUAL 385, PAGE 11 
__.)..__ II I 

r -_!C.--, -�:;;:�+-IH-r1 
I !Fll I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

@ I ILl 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

12 I 13 I 14 I 15 I 

DC
-{ SECONDARY) +16V 

DC CONVERTER 

� 2 � 

R54 
2.7K 

' 

' "" 

I I!IC�IIL_ ___ ��r-+-1 I 
L ____ ...J 

OSCILLATOR a CONTROL CIRCUIT 

+ 42VS 
VOLTAGE REFERENCE AND ERROR AMP. 

R49 
24.9K 
2.5,•t. 

R50 
Z.4K 
,5% 

9 
<12 

R35 
121K 

l•to 

R32 
lOOK 

1•;. 
20 KHZ SQ. 

WAVE OSCILLATOR 

t +12V 

,t 5V -t 42Vs +12V +IS:R2�2�2r.h 
,---1 6.2V 51V 15� 

R 43 R41 R42 
470 470 470 

fg� f��7
KCR2� 

� � 

ST2 

R34 
330 

12 r.. vc 

+16V 
I 

R47 _1. 
25. 8K > 

I 0/o 
l cr7 

J 01 

t R48 1 47 USEC.-1 
r ��� r1 ��II 

'¢ w 

+!2V 

R33 
lOOK 

L...J ov 

PULSE WIDTH MODULATOR 

+12V 

> R 68 
2.21( 

...____ 

� CR21 

� 

16 -

I 
A 

� 
B 

� 
c 

� 
f 
E 

r 
F 

r 
G 

� 
H 

r 
I 

� 

� COMMON (NOT GROUND) 

� Qll Cl4 
0.1 

R44 
IK 

CR25 • 
2 3 R36 

lOOK � 
Jl:. 

THE PR OTECTIVE GROUND IS NOT CONNECTED TO THE PRIMARY 
CIRCUIT GROUND. CARE MUST BE EXERCISED TO PREVENT DIRECT 
CONNECTION OF THESE GROUNDS UNLES S THE P OWER SUPPLY 1$ 
PLUGGED INTO A N ISOLATION TR ANSFORMER. DIRECT CONNECTION 
TO THESE GR OUNDS WITHOUT ISOLATION WILL CAUSE COMPONENTS 
TO FAIL. 

THE OSCILLATOR AND CONTROL CIRCUIT CAN BE CHECKED BY APPLYING 
AN EXTERNAL ·H6V 200MA. SOURCE VOL TAGE TO THE C ATHODE 
OF CR\9. THE WAVEFORMS SHOWN ARE WITH+ \ 6  V APPLIED 
TO CRI9. 

THE +5V AND -12V REGUL ATOR CIRCUITS CAN BE CHECKED BY 
APPLYING AN EXTERNAL +9V AND -16V 200M A SOURCE VOLTAGE 
ACROSS C7 AND C8 RESPECTIVELY 

-----.- 3-----.-4 

J202 

____,..-5 6 

47 U
S£Ci r; 

f 
�nv � 

••v 

8 -9 _jJ 10- 11----.--- 12---.-- 13-..--- 14----.,.- 15� 16 

4 INDICATES TRANSIENT PROTECTION 

---, r- INDICATES FOUR TERMINAL LOW _u_ INDUCTANCE CAPACITOR 

__R__ 

� 
OVERVOL1AGE DETECT l i2V 

OVERVOLTAGE-..... OV 

1--,----2 



410702 POWER SUPPLY CIRCUIT CARD 
(Issue 3A) 

CIRCUIT CARD COMPONENT LAYOUT 

@ 

D 
·�TO ·o·· . -!:!!:]- ,., ... 

� . OO .� D 
1iit � .,12011 @ � 0 � en I -c:J-CR21 

� 

lD ::;-<�>- . 01 +� ,:��g " 0 g ..r="L. '" .� �= � 

'-<I>- -....£!....r ""'CD-
••• � ,,.--c:r -c::r 

CR� .._ �CRI2 CR3� 4 2 R28� =c::l- Cl5 ''!o-

CR4� .. ···� D '-en- ···� R39-c:::I-

J202 � 
•• -G!D-0' � tJ\ lf,\'b s .. o-=- s 

--@2)--

... -G!!ll- v v-=-.,., ., _; 
a �� 
� 

D... 
.. -c:::IFColT" H • -c::>-CRI8 � g•• 06 '§ i � ·· � �· -d47 

O!l Al6 
RT -c::r lt14 .I 0 � 

<::J: I T 

'C:;7R22 -c::J-= -c::J-RIO Tl D + ... L.£.!.!..J R49 
"' 

-c:l-r-<::::::J----c=:r--� ��>€ �· �. • D, � -Q� -· 

Cl 08 -eEl- .::12!: Q03 RO K C C9 R30-c::J- --sr=-CJ-

�._;·O� .. �OI·�n::B � B -I:JI-CRI9 + -8,0 
-c:J- � -=- -o-� • -mfr + .;@!}-

CI!i C5 IUZ w CR20� Cl3 

410702 -= iii -mr 

SEMICONDUCTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 

CR21 

Anode 

,., CR5-CR20 
CR31 

Cathode 

Cathode 
Q3 Q2 
Q5 Q4 

� 
Q9 Q6 ���·m• Q7 

QB 
QlO 

-�· CEB 
A Anode 

Em1tte-r EBC 
Emitter 

CR1-4 
CR29 
CR30 
CR32 

c 

tT· 
A 

Anode 

CR28 

iioo' 
c Anodt' 

MLl 

10 4 
2 5 
3 6 

Top \'it>w 

Q1 
ML5 
ML6 
ML7 

ar -
C B E '0'' 

2 13 
3 12 
4 11 
5 10 
6 9 
7 H 

Top \'iE>w 

ML2 
ML3 



� 

� li 
� 

TION 

rVv 

J202 

T 
Cl 
.. 

-, 

ro11 9 1 j TP-3 

I INDICATES FRAME GROUND 

\\:"\ (PROTECTIVE) 

� INDICATES FULL WAVE BRIDGE 'Y COMMON {NOT GROUND) 

4 INDICATES TRANSIENT PROTECTION 

--, r- INDICATES FOUR TERMINAL LOW 
...l.L INDUCTANCE CAPACI TOR 

_Jt_ I +12V 

OVERVOLTAGE --.L OV 

+IZV 

L l' T7V v --y---t4V 

R�� 
lOOK 

R36 
lOOK 

-IZV 

MANUAL 385, PAGE 12 

+-5V: 

I 
I 

� 
J 47USEC.1 If: 1 

_j -9 10 ��--r--,z 13 14 15 1s 
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410703 POWER SUPPLY CIRCUIT CARD 
(Issue lA) 

CIRCUIT CARD COMPONENT LAYOUT 

@) 

SEMICONDUCTORS AND INTEGRATED CIRCUITS IDENTIFICATION AND LEAD DESIGNATION 

A 

CR1-CR4 
CR6 -CRll 
CR13 -CR19 
CR22 -CR24 
CR26 -CR35 

Cathode 

Anode 

Q2 

CE 
B 

ML1 

� 
Ba

s

�Collector 

� 
C B E Emitter 

ML2 

1'06 2 5 

3 4 

ML5 
ML6 
ML7 

� (�::J� 

r 1 � 
E 

4 
5 
6 
7 
8 
9 

ML3 

18 
17 
16 
15 
14 
13 
12 
11 
10 

-

CR5 
CR12 
CR20 

Cathode 

� 
Anode 

A 

A 

CR31 

Cathode 

!!if 
C Anode 

CR21 
CR25 

Cathode 

t 
Anode 



riON 

r--------�-------�-------­
CI RCUIT NOTES 
IOl. VOLTAGE SYMBOl.. AND RANGE: 

'·----L----3 ------�------4-------L------� ------�-----6-- 1 

410703 POWER SUPPLY 
----.l----8 s 

Cl RCUIT CARD 

----.l---- 10•----.l....--- '-----. 
EQUIPMENT NOTES 
201. THE PROTECTIVE GROUND lS NOT CONNECTED TO THE 

PRIMARY CIRCUIT COMMON . CARE MUST BE EXERCISED 
TO PREVENT DIRECT CONNECT I ON OF THESE POINTS, 
UNLESS THE POW£1t SUPPLY IS PLUGGED INTO AN 
ISOLATION TRANSFORMER. DIRECT CONNECTION OF 
THESE POINTS WITHOUT THE USE OF AN ISOLATION 
TRANSFORMER WILL CAUSE COMPONENTS TO FAIL . 

INFORMATION NOTES 

301. SHEf:T COOROINAT£ LOCATION LEGEND; 301. CONTINUED: 

INFORMATION NOTES CONT'D. 

307. SUPPLY VOLTAGES FOR DUAL- IN-LINE INTEGRATED 
CIRCUIT PACKAGES UNLESS OTHERWISE SPECIFIED: 

A 

B 

c 

D 

� VOLTAGE RANGE 
VREF oc 4.95 TO 5.05 
VSTART DC \1.4 TO 12,6 
+42V s DC 30!. 6 TO 42.0 
+V1N oc 275 TO ���M'1kT.r t'J��1,C.l" TO 

-VIN DC PRI MA.IltY COMMON 
+42V DC 38.6 TO 42 .0 
+ 12 V DC II  .4 TO 12 .6 
+ 5V DC 4.75 TO 5 .25 
-12.V DC -11.4 TO -12 .6 

115V AC I 0 3  TO 127 
230 V AC 1 9 5  TO 265 

102. STRAP NOTES: 

:�l�L
sr

8E:
2 � N

I.
T
O
H
A
E sl1Rj' 

&�J.JZ
ION, THE FUSE Fl 

ON THE CIRCUI T BOARD PROVISI ONS HAVE BEEN 
MADE TO MOVE THE ST- 2 STRAP TO THE 115V 
POSITION, THE FUSE Ft SHALL THEN BE A 1.!5A 
SLOW BLOW. 

-

P202 J202 
F I I I r; 

� � II I I I (  

'iLsi\...J 
� ( I I O 

202. THE PULSE WIDTH MODUL ATOR ML-3 CAN BE CHECKED 
BY APPLYING AN EXTERNAL +12 VDC 200 MA.SOURCE 
VOLTAGE TO THE CATHODE OF CR6 WITH NO AC POWER 
APPLI!O. 

203. THE +5V, +12V AND -12V REGULATOR CIRCUITS CAN BE 
CH!CKED BY APPLYING AN EXTERNAL +9VOC,+I6VDC 
AN0-16VDC 200MA. SOURCE VOLTAGE ACROSS C33, 
C34 AND C35 RESPECTIVELY. 

AC-DC C I RCUIT 

I 
CAUTION 

SEE NOTE 
(SEE NOTE 102) I (2) I I ( 1<1 • I • �)I lPG) I ( ( I I e 2 0 1  

F 

I 131 I I 
IGS) ( ( U 

I SEE NOTE 306) 

I 
,..! 

..:t!..l 

13
1�l i 

• 

. - -

(ISSUE lA) 

+VtN 

148VOC 

-v,N 

? 

. -�··· .. � ... �. 

2 c 5 

I 1 L-coLUMN 
L-Row 

SHEET NUMBER 

302. TE�MINAL DESIGNATION ENCLOSED IN 
PARENTHESIS ARE NOT MARKED ON THE 
COM PONENT. 

303
· :�� ��

S
J�I.�

R
�Nt�\�'�.rHlR

5
��sk 

v
:��EI

S
FIED. 

304. ALL CAPACITOR VALUES ARE IN MICROFARADS 
UNL ESS OTHERWISE SPECIFIED. 

305. TRANSFORMER WINDINGS DC RESISTANCE 
INDICATED IN OHMS. 

306. w INOICATES+42VOC FILTER 
CAPACITOR GROUND. 

I 

. 

� INDICATES L OGIC VOLTAGES FILTER 
CAPACITOR GROUND. 

z 

� INDICATES LOGIC VOLTAGES CONNECTOR 
GROUND. ' 

� INDICATES +42VDC CONNECTOR 
GROUND. 

4 

CRII t I 'Y'CR23 

TP-1 J 
L...!.1l • ....... \\II 

I _L 
�OVP-P 

� c:. 

-------,,....------ z 3 4 s s-------r-----

__e- INDICATES CONTROL CIRCUITRY \f GROUND. 

....r:::=-- INDICATES START CIRCUIT w GROUND. 

r--- INDICATES FRAME GROUND rt7 I PROTECTIVE). 

__e- INDICATES FULL WAVE BRIDGE 

T 
PRIMARY COMMON (NOT GROUND). 

-a- INDICATES TRANSIENT PROTECTION 

97531 m oo o 0 [=j=j --PC BOARD 
;oo�o CONNECTOR PIN NUMBERS 

108642 (FRONT VIEW) 
• 

KEY J201 

� 
I 2 3 

AC POWER CONNECTOR 
PIN NUMBERS 
(TOP VIEW) 

J202 

SEE NOTE 203 DC -DC CONVERTER 

� I (.....JvV.. . ' 

VsTART 
VSTART 

JZOI 

+ 12V 

CR35 

ST3 +5V �2 

4 

9 " 

l 1 
7 

L . G. I 10
) W I 

-12v 1 a 

SEE NOTE 1 01 

A 

B 

c 

p 

£ 

I F 



,. 

KEYBOARD CIRCUIT CARDS 

43K001/CAA KEYBOARD CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

---

® 

©DDDDDo:J UD© ILS 

® . 1 : . ' .. � 1 

�®® 0 ®�® ill ® 0 ® � ®e : 
I 
I 

I 
I 
I 
I 

5 I 

20 A 

t- CD SPEED - CPS B 0@ 0 � 0 ® .Ly;J ! 
• ® � � � ® 3 • 

: .. = ,. : 0 • 0 • 0 • � : """ l 
: dl0741 :-----; 
I I L ___ _j 
I ! 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

MIA2 MLA 1  
MLA3 1 16 MLBl 

1 14 MLA4 2 15 MLB2 
2 13 3 14 MLB3 

I 3 12 4 13 
MLB4 

4 11 5 12 

5 10 6 1 1  

6 9 7 10 

7 8 8 9 

I 
I 



A 

© 8 

c 

D 

E 

F 

G 

--------�-------2 3 4 5 6 ______ _ 

43KOOI/AAA OPERATOR 
CIRCUIT NOTES: 

I 01 . VOLTAGE 
+5V 
-12 V 

VOLTAGE RANGE 
t4.5 T0 5.5 
-10.8 T0-13.2 

102.. INTEGRATED CIRCUITS POWER CONNECTIONS: 

TYPE DESIG. 
TTL ILS) MLA2, A3 
TTL I LSI MLBI,B2,B3 

TTL MLAI 
TTL MLA4 

ROM MLB4 (BIPOLAR) 

103. SWITCH OPTIONS: 
OFF = SWITCH OPEN 
ON = SWITCH CLOSED 

+5V LOGIC GRO. 
14 7 
16 8 
16 8 
5 10 

16 8 I 

INFORMATION NOTES: 

201. ALL RESISTORS 1/4 WATT AND VALUES 
IN OHMS UNLESS OTHERWISE SPECIFIED. 
ALL C APACITORS VALUES IN MICROFARADS. 

202. LOGIC DESIG N ATION: 

�

I /IC PIN NUMBER 

I 
CODE INDICATES LOCATION 
ON CIRCUIT CARD 

203. SWITCH PACK DESIGNATION: 
SWITCH PACK 

SP 
LOCATION SWITCH NO. 

85 SWI 

204. KEYSWI TCH A NO INOI CATORS TERMINAL DESIGNATIONS: 

INFORMATION NOTES CONT. 

205. INTEGRATED CIRCUITS- EXTERN AL VIEW AND 
LEAD DESIGNATION: 

VIEWED FROM TOP 

10 ,. �.016 
2 13 2 15 
3 12 3 14 
4 I I  4 13 
s 10 s 12 
6 9 6 I I  
7 8 7 10 

8 9 
MLA2 , A3 I A4 

MLAI, 81,82,83,84 

206. CONNECTOR INFORM ATION PI07 I FEMALE PLUG): 

DEPRESS SWITCH HERE 
OR SL! DE TO ON 

� 

lL_jJ 

� 

� 

PIN NO. DESIGNATION INPUT OUTPUT, 

POS I Tl ON TO CLOSE 

(0) PARITY OPTION 
* SW·I OFF (OPE N )  PARITY DETECT ON EVEN 

ON (CLOSED} PARITY DETECT OFF 

I bl SPEED SELECT 
* SW-2 OFf"(OPEN} 30 CHAR. PER SECOND 

ON(CLOSED) 10 CHAR. PER SECOND 
* FACTORY FURNISHED STATE 

(BOTTOM VIEW l {BOTTOM VIEW) 

I 2 � 
CONTACT � 

INDICATOR 

KEY POSITION 
2 - !2V 
3 
4 LOGIC GROUND 
5 ALARM 6 SEND DATA 
7 REPE AT 
8 +5V 
9 AUTO ANSWER 
10 
I I  DATA 
12 CLOCK 
13 LOCAL 
14 INTERLOCK 
15 
16 KEY POSITION 

17 CHARACTERS PER SECOND 

PRINTER 
TEST SWITCH 

2 

START CONTROL 

15 

R4 
�+5V 

39K 
14 

IB 
19 PRINTER TEST 
20 PARITY --

Cl�.l I 

ISSUE 2D O;:;:R \7 I 
II 

MLAI 
9602 

PRINTER TEST SWITCH 
/RELE ASED 

� l 12m SEC.:: sm SEC. 
_ 

I 
ISSUE 2___..-! 

OR I 
E ARLIER I 

RESET 
SWITCH 

+5V 

Rl i' 6.8 K 

AUTO ANS. ) , ' 
• I 1M l • I 

I 
L_ 

C9 
1.0 

13 

lS 

R2 
�+5V 

MLAI 
9602 

39K 

RESET SWITCH 
DEPRESSED 

-..j \ f-12m SEC. 

1 I ±5m SEC. 

-u-

D A T A)'" r j(IIJII)ee L'----------------------�·�-----�+5V 
5.6K 

ALARM 

LOCAL 1 ri.7
9

U 
SEC. 

CLOCK 560 KHt 12 I � 

LOGIC 

I 
I 
I 

+ 5v)�-e�l --------�� 
I ::!: Cl 

' 4 I '1' .I 
GROUND, I I C2 7 

+
5V 

2 I l: •1 
-12v) -12 V 

+
5

v lc3 1C4 lc5 lcs lc1 lee r·l r·l r·l r·l r ·l r·l 

-:-1o 

RO 

14 

MLA4 
7490 

-

-

6 
R9 

X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

X 

X 

X 
X 

' -

12 56 KH� 

CLOCK DIVIDER 

I 

----....,-----2 3 4 5 6----

MANUAL 385, PAGE 14 
.1....----7 8 9 10 11 

CONSOLE LOGIC 

I INFORMA TIOt. NOTES CONT. INFORMATION NOTES CONT. 

============================= 
207. CONNECTOR TERMINATION (ON CIRCUIT CARD); 208. ML84 ROM ENCODING TABLE: 

ADDRESS OUTPUT ADDRESS OUTPUT ADDRESS OUTPUT 

'\ INHIBIT 
�ABLE 

�8 

-------"1" CPU 

4 

MLBI 
4t93 

I 

14 
MR 

PI07 

OV DC REFERENCE 
(INTERLOCK) 

209. 

210 

COUNT 4321 COUNT 4321 COUNT 4321 -- --- --- --- ---- ---
0 0 I I J l 9 00 II 38 0001 
I 0001 20 0001 39 00 It 
2 0001 21 0001 40 0011 
3 0001 22 0001 41 0011 
4 0001 23 0001 42 0011 
5 0001 24 00 I I  43 0001 
6 0001 25 00 I I  44 0001 
7 0001 26 00 I I  45 00 I I 
8 0001 27 0011 46 0001 
9 0011 28 0011 47 0001 
ro oott 29 coot 48 ooot 
I I  0011 30 0001 49 0001 
12 0011 31 0011 50 0001 
13 0011 32 0001 51 0011 
14 0011 33 0011 52 0001 
I 5 000 I 34 000 I 5 3  00 I I 
16 001 1 35 0001 54 OliO 
17 0001 36 0001 
18 0011 37 0001 

SERIAL SEND DATA 
BITS: 

s 
T 
A 
R 

0= LO 
I= HI 

s 5 
T T 
0 0 

CHARACTER .!. .£. ...!... 3_���_!.!_,.!.P P  

LOCAL 
CARRIAGE RETURN 
L1 NE FEED 
AUTO. ANS, 

0 0 0 
0 I 0 
0 0 
0 0 

0 0 0 0 0 1 I 
I I 0 0 0 0 I 
0 1 0 0 000 
0 0 0 0 0 1 0  

0 = SPACE 
I= MARK 

ADDRESSES 55 THROUGH 255 CONTAIN "t"S IN LEVELS 
l THROUGH 4. 

PI 07 

5 5 
T T 
0 0 
p p 

I 19 
INTERLOCK I PRINTER TEST 

SWITCH 
.-----------------{)��--{)--��·��� INTERLOCK 

�-----------------------------+'�'--( REPEAT 

OPTION 
SWITCH 

r-- l OPEN -30 CPS 
2 1 Sx 17 CLOSED -10 CPS I 17 (CHAR ACTER + 1 1 I PER SECOND 

I SW! I OPEN - PARITY ON I 
1 1 )( Ia cLOSED- PARITY OFF 1 20 (

PARITY • I I 
I 

SPB5 I 
L __ .J 

ADDRESS 
COUNTER 

COUNT 541 .COUNT 0 

l.___f: --

b" • I I • 14
IMR 

cPu 
111!

3 
"lAo 

6 7 
121

B
VAI 

41 ___ 141 A2 

=.., I I • I ·�,MR 

4 

7 KH: 

7 4 
IBI A3 

(16)1 � .. ,A4 

{32) 
2 2 A5 

MLB3 
4193 

MLB4 
ROM 

+5V 

R6�6.8K I 
I 

r- MARK 
__J SPACE 

021 " • I 6 r (SERIAL SEND DATA 

C OUNT 541 r COUNT I 

� 

A 

8 

c 

D 

E 

F 

I �+
5V I 

_jG 

7 8 9 10 II 



" 

([§) 
43K101/CAA AND CAB KEYBOARD CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

.I 
� I 

�002 ® ill.H" J 0 0 

D 
0 ® ® ® 

(LOCAL) 346162 346106 346163 346169 346164 346165 346166 
346161 3<16116 IL/T) (DATA) IAA) (INT.) (ALrlll.) ) (P.T.) (PAR.) (OUP) (CPS) 

t I c§r � c@TJ=- -{§)- � -£@}-

0 
f..._:�-����-:

L

�:����] €Y+C� : �� � I � I [��::::·::��] i ["""·::�:--"] 0 

............... - ""'""' -EJ-- "{!!)- � -€I}J c@D> � -fi- - ;...=..::.- ;=._- . - =- u ••• �� � •..!.!!..••• 
•czt=- J -,:_:_:__r- c::o:IICR1J:!f IR21P IIIR22 G;!iCJO� 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
340975 340821 340822 340823 340824 340825 340826 34082:7 340828 340829 340830 340831 340889 340976 340977 

{ESC) (1) (2) (3) (4) (5) (6) (7) (8) (9) (0) (-} 1+-) (B.S.) {') 

0 0 0 0 0 0 0 0 0 0 0 0 
+ + 340838 340839 340840 340841 340842 340843 340844 340978 340846 340979 340890 340981 

(QJ (W) {E) (R) IT) ('I') (U) ll) (0) (P) (: ) \') 

� 0 0 0 0 0 0 0 0 0 0 0 0 0 
340894 340852 340853 340854 3408!5!5 340856 340982 3408!58 340859 340860 34086 I 34086.2 346403 340983 

(C.L.) ( A) (S) tO) (F) {G) {H) (J) {K) (L) I;J ( fl ("ET.l I<) 

0 0 0 0 0 0 0 0 0 0 0 0 0 
� 340867 340984 340869 340870 34098� 340872 340873 340874 340875 .H0876 340877 340867 340986 � � (SHIFT) (l) (X) (C) IV) (8) tNI (Ill) t,) (. ) (/) \SHIFT) (L.F,) 

�-�·{� MLBI � � : 0 l 0 0 
1 1'-:i:(i.£�-:s- � � � ML B4 r----, 

340987c-={� � : 340778 • � 41QQ8Q I I H0988 340989 
! ICTRLl� � : (SP.) -tEJ!)=o L--,-..J ( REPT.) (DEL,) 

Not present 
on Issue lA. 

' . . ' 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

c CR1-CR9 

I 
MLA4 
MLB1 

Cathode MLB2 
MLB3 14 

13 
3 12 
4 11 
5 10 
6 9 
7 8 

I A AnOde 

L_ ISSUE NUMBER 

MLAl 
MLA5 1 • 

- 28 
MLA6 2 27 

MLB4 3 26 
4 25 
5 24 
6 23 
7 22 
8 21 
9 20 

10 19 
11 18 
12 17 
13 16 
14 15 



A 

C0 
346166 

{CPS) 
!m-

:J 
I cou 

G 

e 

B 

340977 
"I 

G 
340981 

''l 

G 
340983 

t< l 

G c 

340 986 
! L.F.) 

G 
340989 I (DEL ) 

D 

E 

F 

G 
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43KIOI/CAA AND c:.a Ottf:Aa"rOR r.o�SOLE LOGIC 

~ INFORMATION NOTES; �������-��������������==============� 201. ALL RESISTANCE VALUES IN OHMS UNLESS 20 4 .  INTEGRATED CIRCUITS-EXTERNAL VIEW AND LEAD 205. CONNECTOR TERMINATION 206. SENSE AMP CHART: 207. INTEGRATED CIRCUIT PART NUMBERS. OTHERWISE SPECIFIED. DESIGNATION: tON CIRCUIT CARD}: 
202. ALL CAPACITANCE tN MICROFARADS UNLESS VIEWED FROM TOP _........__ I sENSE !sENSE AMP 1 !sENSE AMP zl SENSE AMP 3 I I PAR.TNo. l oEsiGNATION I OTHERWISE SPECIFIED. 203. KEYSWITCH AND INDICATORS TERMINAL DESIGNATIONS: 

� � (BOTTOM VIEW) I 2 • X • CONTACT OR 
�r� BASIC 

[i] 0 3 
{BOTTOM VIEW) 

:-..� {NORMALL� I CLOSED)2 • )t"'• 3 INDICATOR 

I 13 2 12 

o· 
3 I I  4 10 5 9 6 8 7 

MLA4,81, 82,B3 

I 

lB 17 16 15 
MLAI, A5, AS, 8 4  

PI 07 OV DC REFERENCE POINT (INTERLOCK) 

� f--8 . 93 
I . I u. SEC. 

JLJ:+3.3V ov 
NOT PRESENT ON ISSUE lA 

-l 1-- 8.93 
I I USEC. 

CLOCK GENERATION AND D RIVERS 

560 KHZ') ' '" rl 

-..j l-1.7 9 
I I u SEC. 

Jli+SV ov 180 Cl2 ........ . oo47 H-93 I 
I �SEC. 05V USE;:! 1--- �V _fl__J[ov 

� I , 8.93 2 .7 1.... U SEC. 
U SEC 1-__fl__jt- 2 -B V 1 / �6.93 USEC. 

I U·�EC. ov r---1 r+tl v 
_J U- 7.5 v 

(TYPICAL ONE OF THREE SENSE AMPS ��!!T� .=_x2._E�N�L-C��.!2:R�)- -- _ ------ - --- - - ---, KEYSWITCH LOGIC AND 

SENSE AMPLIF IERS I 
I 
I 
I 
I 

REFERENCE RESISTOR 
w \(SEE SENSE 

I 
I 
I 
I 

¢2L I¢1L "' 
:::: 0: REFERENCE +12V0 f���c����E --j_ � 

> AMP CHART : AND NOTE 208!. 

� t , ., r-2 .3 m SEC.-j 
-8V 

AMP CHART ,. AND NOTE 208). 33 P F 14.57m SEC .t 
lJ IJ:+II.5V +1.2V 

KEY DEPRESSED 
+12V ) 

1�111111111111111111111/ 
KEY DEPRESSED 

o.v 

• ' 7 1 P.OJ 

(2)�--l 

v±L TYPICAL KEYSWITCH 
I I SEE SENSE AMP CHART) 
I 
I l---j4-57m SEC.r-
1 "lJ \[+11.5V 
I -2V :'V 

1/0 
SENSE AMP (SEE SENSE AMP CHART! 

I KEY DEPRESSED ,----, '<' I I 

L _________________ _ __ _  j 

22 PULSES /SCAN 

SENSE AMP 

I 
I 
I 

_______ ___ j 

J 
SENSE AMP I 1 0  II 

_ SENSE AMP 2 I I  IZ 
SENSE AMP 3 12 I"3 

NOT USED � 
r---4.53 m SEC.__, { 
llllllllllllllllllllllllllllllliiiiiiiiiiiii-4�����S ����E 

5 U SEC DATA ENABLE f::Ja� PULSE 
1ST OEPRESSIONJ '-- KEY DEPRESSED 

R24 IOK " 0: <( --' <( ' "' 0 "' 

MLA5 KEYSWITCH LOGIC 

,._ 
z -
;;: 
:i' 

J-.,8. 93 � I USEC. I + 11.s v su7.5V -BV 

RIB 680 
CR5 

R31 l.SK 
+12 v 

� "---' --' 
� 

� 

TEST 

R32 1.5K 

Rl3 IOK 

+12V 

" 0 0: 
,._ "' "' ,._ 

56KBb 

----r----- 2 3 4 5 6 

-av 

Rl7 
150 

AMP PIN NO. II 10 9 8 7 6 5 3 2 28 27 26 24 23 20 )9 17 1 e I 5 14 I 3 
I B  
25 
1 2  

+5V 

RB 
4,7K 

ov 

(MLA6} I (ML 84) I KEYTOP CHARACTER SHIFT {RIGHT) 
I 

I' 
; ' SACk SPACE L 0 

0 {ZERO) 
p + -Rt;TURN 
{ ' OELETE LINE FEED 8 ' 

CONTROL K 
u 5 R F SPACE v c B G T 6 N H 
y 7 M 
J 9 REPEAT REFERENCE RESISTOR R27 R30 

I /0 RESISTOR R26 R21 

( MLAI) 
SHIFT (LEFT) s 2 

z 
Q A 
w 
1 
X LOCAL{LOCAL TALK) _lOAIA TERM. READY {AUTO ANSW .l ESCAPE {OPT. SPARE) 

{ INTRPT.) 3 E D 4 
I CAPS LOCK 

R6 
R22 KEYSWITCH LOGIC (MLAS) INPUT PIN NO. 10 I I  12 REFERENCE CAPACITOR C IO  c 15 C2 

MLAl, A6, 84 
MLBl, 82 

MLB3 
MLA4 
MLAS 

208 RESISTOR IS 2.7 MEGOHMS AND CAPACITOR IS 22 PF ON ISSUE 1G OR HIGHER. 

A 

B 

c 

----l l-8.93 
INTERFACE LOGIC 

P10 7  I +5Vr-OPEN COVER 
I I u SEC. 

- rl r+I I,5V 
;_j LJ- 7.5V (ILG INTERLOCK)) 1 4 I OV __JCLOSED ..,.....___ 14 OPEN 

J 
• . X • , ov +5V,- 30 CPS OV ...-J 10 CPS 17 30 

CR2 

--l j.-8.93 
I I u SEC • :Jli+I2V -2V 

ICPS)p 
I +5Vr-HALf 

(DUPLEx!) I 8 I ov__JFULL '" ' . ) +5Vr- ON 
(PARITY)> 2 0  I OV--.JOFF -� • )I 

+5V r- OFF 
(PRINTER TEST)) I 9 I OV --1 ON , .., • X 

l �
8

.
9

3 

I -IOV ON 
LOCAL(LOCAL/TALK)> 131-I0.5V�F � -• I ( llilllol)- • 

U SEC. --1 �. �EC. 
- rJ r +II.2V (DATA) 

I -IOV ON 
I I I -10.5V�F 

I 

--' U -ov I - IOV ON 
TERM. READY (AUTO A NSW.)� 9 l-10 . 5v::...J";.F "::1 • I ( lllli.!Y-"" I • 

--I f-- BIT TIME 
I I 143 u SEC. 

MARK-, r--1 +4.8V SPACE l.____J _ Lov 

fR4 CR3 
� 

6 

R7 ov I K 

P107 ) � SERIAL SEND 
1 DATA 
I 
I 

( INTRPT.) 
I -IOV ON I o I -10. 5v::.r;F 
I -IOV r-ON > 5 l-l0.5V__J0ff -- 0 I �� ...... ) I IALARM.l • ) 1 

ov)4 1 -• I 6 I t 

L ______ __j 

POWER DISTRIBUTION 

• • • I 

14 
F 

4 

I � RPMO 
I REPEAT) � R9 4 .7K � +4
.
8V 

ov OFF OV 
7 8 ----..,-

)< _' i !?.1 ' y j �l �o" G 

lo----r---- 11 



43K202/GA - KEYBOARD CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

-C!D- -a& -C!ll- -an- -an-
-an- -IJID- � -=- -mn- -aiD- -aiD- � ...£!ID- -cmJ- -O!JBJ-�WDDDDODDWEJLJDDDDDEJ�,"'" 

(�:::=-l€1 EfB J���[:::::�::::::J -i� '! o [:::::::::][�:::] -mr -w:r -mrr -ttD- -rno- � -crr::J- --mD- -crm- -l!m- -ma- -c:a � -£Ej}- -am-

UDDDDDDDDDDDDUDDUD 
D DLJDDDLJLJDDDD LJ DDLJ 
LJ LJLJLJLJDDEJLJLJLJD LJ LJ LJLJLJ 

0 

... , WCJDDLJLJEJWLJLJ LJ LJ DEJEJ 
���"' "' 8�[�:������]b [��=�·:���]� [��:,:::::J:LJLJ 0"'�' " '"0""" 

410077 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

I CR1-CR14 I MLA2 1 r.-�40 

Cathode I I q p 

[] 

A 
AoodJ J t 21 

I 
I 

I 
I 

MLAl 
MLA3 111 

MLA4 
MLB2 

.. 

MLB3 

j0 MLB4 

1H 

!.28 

b15 

@ 



]I 
-{!ID-

J 
J 
J 
J 
J 
] 

--------�-------2 3 ----�----4 5 -:---_....., 43K202/GA- OPF;RA TOR INFORMATION NOTES: 

101. ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED. 
102. ALL CAPACITANCE IN MICROFARADS UNLESS 

OTHERWISE SPECIFt£0 

lOS. SENSE AMP CHART 

SENSE SENSE AMP I SENSE AMP 2 SENSE AMP 3 SENSE AMP 4 SENSE AMP 5 
A 103. KEYSWITCH AND INO.ICATORS TERMINAL DESIGNATIONS· lMLB3l IMLB4l lMLB2l IMLAI) (MLA4) AMP 

PIN NO KEYTOP CHARACTER REFERENCE NUMBER 

B 

c 

0 

E 

F 

l 
G 

fin;:;-;:] 
ill_ill [[ill] 0 3 

� 
� (BOTTOM VIEW) !BOTTOM VIEW) (BOTTOM VIEW) 

�:J#Ar� 
! REPEAT 

(NORMALLY CLOSED) ,�, 
� :J-ri 3 

�Xi 

104. VOLTAGE: 
+12V 
-12V 

105. ABBREVIATIONS: 

VOLTAGE RANGE: 
+IO.B TO +13.2 -10.8 TO -13.2 

DE -DATA ENABLE DEP -DEPRESSION MR -MASTER RESET EOS -END OF SCAN 

!NIT -INITIALIZE I TC -INFORMATION TO CONTROLLER 
POR -POWER ON RESET 

I I  52 
10 40 
9 26 
B 5 1  
7 I I  
6 1 0  
5 24 
3 37 
2 49 
28 25 
27 38 
26 50 
24 39 
23 +12V 
20 L7 
19 LS 
17 +12V 

59 23 3 PAD 9 
PAD 13 9 4 PAD 6 
PAD \0 36 21 PAD 3 
55 8 20 PAD 5 
42 48 6 PAD 9 
29 22 5 PAD 7 
1 5  35 7 PAD 4 
27 34 I 9 PAD 2 
12 47 18 PAD I 
1 3  4 5  31 PAD I I  
53 44 32 PAD 12 
41 33 17 PAD 14 
28 4 6  2 LIS 

41 ITESTl 1 6  LO LIO 
261TESTl 43 Ll Ll4 

54 56 L6 L13 
14 +12V L2 Ll2 

L. LPBK -LOCAL LOOPBACK I.TO -INFORMATION TO DEVICE 
Kl -KEYSWITCH LOGIC CREF -REFERENCE CAPACITOR 16 +12V +12V 

+12V 55lTESTl 
+12V L4 Lll 
+t2V I L9 

I -INPUT 110 -INPUT /OUTPUT � -SUMMATION P -p -PEAK TO PEAK 

R
:�� = :i���E���o:ESISTOR 

SILICON CIRCUIT PACK 

15 
14 +12V 
13 +12V 

57 L3 60 
+12V 30 L5 L8A 

REFERENCE RESISTOR 
106. PAD LOCATIONS {KEY CLUSTER ON RIGHT SIDE OF CONSOLE) 18 R45 R57 J R55 Rl9 I R56 

107. CONNECTOR TERMINATION 
(ON CIRCUIT CARD): 

OV DC REFERENCE POINT 
KEYSWITCH- PIN 4 

PAD PAD P§D � I 2 
PAD PAD PAD I 4 5 6 
PAD PAD PAD 7 8 9 
PAD PAD PAD 10 I I  12  
PAD I PAD 13 14 I I 

1/0 RESISTOR 
25 R44 R42 I R49 I R18 I R43 

KEYSWITCH LOGIC (MLA3) INPUT PIN NO 
IO II 12 I 13 I 14 

12 REFERENCE CAPACITOR 
Cll l C15 I C13 I Cl I C14 

KEYTOP CHARACTER REFERENCE NUMBER 

109o INDICATOR LAYOUT 

LAMP NO. 
LO 
Ll 
L2 
L3 
L4 
L5 
L6 
L7 
L8A 
L9 
LIO 
Lll 
L12 
L13 
L14 
L15 

PIN NO. RESISTOR ON LOIO NO. CHIP 
33 Rl 
35 R2 
37 R3 
38 R4 
36 R5 
32 R6 
31 R7 
30 R8 
29 R9 
2B R IO 
24 Rll 
23 R12 
21 R13 
25 R14 
26 Rle 
22 Rl6 

LO. L1 L2 L3 L4 L5 L6 L7 L8 L9 LIO Lll Ll2 Ll3 L14 LIS L8A 

rl =Lr= rr= rr c[ l =rc f = f = f = [6 f = 16 f f 6� I 
KEYSWITCHES AND SENSE AMPLIFIERS 

� 1+- B.93 
I I u SEC 

-
-, Jl....J +11.sv 

ltT;;; -;NE-OF-;.1� �N� 
AMPS WITH EXTERNAL CIRCUITRY) 

' -7.5V 

� � I 
UJ 

I I � � I -BV 
� � � 1 �8.93 
:a ., � 11 ��c r ... ' 

I 1 USEe - REFERENCE RESISTOR r1 r+II.5V � (SEE SENSE AMP CHART) I .....J U -7.5V 

KE
:1::

PRES
r 

1
2u- ,t (TYPICAL l XI KEYSWITCH f I 
(I) _ ..l 

(SEE SENSE AMP CHART
1 !NOTE 108) / 

21 ;B ......___ -1 4.57 m SEC. j. I 
r ,P2 £ � L  ____ i 

'-KEY DEPRESSEO I I/0�2�5�-8------�S�E�N�S�E�AM�P-� 
SENSE AMP 

!SEE SENSE AMP CHART. NOTE 108) 
I/0 RESISTOR 
IOK 

(sEE SENSE,\ I 
\A��T�Hi6�J I 
r---.J 
I 
I 
I 

L_ L_ 

�4.57mSEC� 
�

+II.SV .1 -2V 

KEY DEPRESSED 

176 
5u SE.c.4.u SEC.�OATA ENABLE JL_J1J' :..fL__Jt PULSE 

1ST DEPRESS!� \_DEPRESSION 

_j 
2 3 4 5 

MANUAL 385, PAGE 16 
_6 7 8 9 10 I I  

CONSOLE LOGIC 

=-l Jl
f
8 POWER DISTRIBUTION 

I 7 
+12V +12V ' �t� I 

I 

I ov /41 4 
" I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
/81 8 

I -12V 

CONNECTOR POLARIZING PIN !KEYED) � -12V I 
--+j r- 8.93 u SEC. 
..JlS

+11.5V 
'
\...

-2V 

�:::�� 

6 
+2V ' 

ill .. "' ::: .. 
0: " -

1 
fiL 

[;3ov 
3 

... 
ill 

N � .. 0 0: + ;;; .. 5:::�� .. 
4 ���v 

MLA3 
TKL 2/BA 

,---2V 

�� .. 6 28 

� c::: r;; Ql 
.... ..... 

�
RI 

�3.9V 

KEYSWITCH AND INTERFACE LOGIC 

OV lMOS) 

" "' 
.... .. � 0 
N .: 7 I 

MLAI MLA4 MLA2 MLB2 MLB3 
LDIO ML94 

TSA 2L 
17 4 4 

20V 
�R14 � 

� 
-9V "' .. 

a: 

+3.8V 

0 "' "' 

I 
I 

14 

MLBI 

CLOCK DRIVER 
7 

-8v 

$2 L ov lMOSl ov SEE NOTE 109 SPACE H --r 
' 

FOR L NO. AND ,1 r : \ 8.93 
R NO. : r J 

ov 

--j r- U SEC. 
I I 

\ l-1 r- 2.7 u SEC. N 
17.8

l
i-

J'l..J +IIV O�+IIV � \ U SEC. -1 
�i

17.8 
-.!5V OFF -6V Ol 10 

u SEC. Jl08 

�} 
18 <D � � '¢' � w+IIV !5 I 

� g � "'.. N � �IL '2L 
Is 

- ii :: � t 16 15 MARK � -IV I 
SENSE AMP 2 II I2 1-'--'-"=-"'-e--.&-..J 

I 

sENSE AMP 3 12 3 SERIAL SEND 
5 ITC 3 lTC 13 

s I3 MLA3 
I 

SENSE AMP I !.£.trl 

ENSE AMP 4 13 22 L LPBK/HALT 6 ITC 
SENSE AMP 5 14 14 TKL 2/BA 9 P�R/INIT LDIO 

I 

Is 
+I2V 2,15, 26, 27 p"-.---=.EO,_s"::=:-c:-,.------1--.....l� 

H- TEST O
T 

+IIV 

+I2V TST ROM 25 8 TEST OFF OV 

+3•8V EOS IN 

-12V --'\N�r---� ... 

-j r- 8.93 "/DEC. 
11 I -4.2V �<� 

.....J L....J -7.5V �su:� 

R35 

"'<� £!� 09 3.3K 
+ �S<;> ov �J+L--=,-----,.• IMOS) .022 

<.> 

.. �" .. 0 
II: 2 

7.5K CR6 
" --1f-----4---1----i - ITDII 

N lf: � 
I 

� 2 � � 5 
I 

ITDI2 
I 
I 

CLOCK DRIVER i!O I 
""\ ru8sR 
JU�;·;Mv'--:3.-

-
--,.,12,... 

--=.:....._ 

� � �� .. " .. - a: 
"' 

" ... 
- 0: � ��� 

A 

B 

c 

0 

E 

F 

� 

�====================---

-

:_

8

_

V

-=:== === ===

+

=

1

=

2V

==

-

=

12

=

V

==

-

=

2

=

V
�

=

2

= =

4o

=

I

�JJ +12V OV -9V +12 _j
G 

6 7 8-----r----- 9 10 II 
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50K122/AA- KEYBOARD CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

•• n •• U •• [ J CSWAMP 

VSS 

�EJ��� �-it& ,(CJ CJ CJ CJ c=J c::J c::::J c:::J L:::] C] C4 $ @ 'j c:-:J � � Q c::d 
/'1L81 

� � EJ � E:=J EJ E:J EJ EJ EJ � � IOJ-StJI � � 
� c::::=J c:::J c=;] .c=:J c:=] c:::J c::=J c:=;] C] c::::;J CJ c::=1 c:::::;:J c:=J 
L:::J � � c:=J EJ � LJ LJ c=J L:J. L:J L_'] L::J 
c=J � c=J c::=J C] c:::J C::J C] c=J C] c::J CJ C] 

� E=:J��E=:JEJ��E::J�L:J� � � 
CJ c==:J C] c:::::J C] C] C] CJ CJ CJ c::=J c::=J � c:::J 

� � � EJ � E:J � E::J EJ E::J EJ E:J E::J 
� c:::J c::=J c:=J c=J c=:J c=J [=:::J c::=J CJ c=:J � c.:J 

� � ---- � EJ 
,------, ,----, 4 1 0 1 0 1 [ J ,-, ,----, 
L___mY � 

----
� t_____qru 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

CR1-CR9 

c 

Cathode 

Anode 
A 

40 

20tl 1321 

@ 
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5 6 7 8 9----'---, 2 ! 4 ---.J----, .NFORMAT ION NOTES: 
50 K 12 21 A A- KEY BOARD LOGIC 

A 201. SENSE AND DRIVE LINE CHART , 

MLBI 

KEY SWITCH POSITION NOS. ( SEiEtJWRE ) 
SENSE DRIVE 

O S 04 02. 03 Dl 
Sl 38 10 I 

sz 52. 39 II 26 z 

5 3 53 40 12. 27 3 
54 S 4  41 1 3  ZB 4 

B s s  ss 42 14 2.9 s ! 
56 S6 43 I S  30 65 

57 57 44 16 31 66 

SB 58 45 17 32 

59 59 46 1 8 33 
510 60 47 1 9 3 4  

511 61 48 20 35 

512 62 49 Zl 36 

513 Z2 67 

c 514 63 50 23 68 

515 64 51 24 37 

202. KEYSW I TCH POSITION NUMBERS 

r�T�r�J�r�l 
/INDICATOR INT ERLOCK 

I 

0 GJ0 00 0 

54 

E jo4 N 

2 051� 
"' ;:; "' "' 
> > 

14 (iz 113 
203. CONNECTOR TERMI NAT I ON ON CIRCUIT CARD 

F 

55 56 

MLBI 

KEYSWITCH 
0 0 
> " 0 "' 
:::> 0 "' 
.. > > 

Is h5 lz1 

LOGIC 

Q. 

� "' "' "' 
> 0 

I• lz 

C3 

100 pF 

RZ 
610k 

C4 
I uf 

T YP I CA L  KEYS WITCH 

... � 

GNO 

Cl 
.I uF" 

3� 
514 515 

3 

56 0K 

""'� sso 9 

ILS 
B 

C2 
.I yF 

�-- KE 
-
�EPRESSED 

___ j 

� 

�-

� 
� 

I I 
1-IOV r-.ON 
I -10.5V-'1 I- OFFI 
I I 
1-IOV r-oNI -10.5Y-'13_ OFF 

L_�j - I 

�� v ..JLrL IZ I 
O N  

't5�_r- OFF 

ri�V_r- :p��� 6 

COVER + 5 V r-- OPEN 
OPQI ,0 V ....1 �!-,OSE 

HALF I 

ALARM 

AUTO ANS (TERM. RIMY) 

10 INTERRUPT 

II DATA 

13 LOCAL/TALK (LOCAL) 

12 560 KHZ 

REPEAT MODE 

SERIAL DATA 

14 ' INTER LOCK 

17 CPS 
18 DUPLEX ' '+I)VJ-- ON I ' ON OV.JOFF1 9 
'9( PRINTER TEST . )( . 

OFF • )( v•--£v. 20( rARITY 

I 15. 15< SPARE 

I . 
3. 3< + IZV 

I 

8 I 11 + 5 v 

4 4 GNO 

101 
A 

B 

c 

0 

E 

F 

G I G 

L, 2 3 4 5 6 7 8 ' I ' �'" 
IO
_j 



INTERFACES 

410038 TELEX INTERFACE CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

�on� 

000000 + 
+ 0 0 . ,, ... 

CJ 

g8." ooo© rJ 

""'' 0 -(§f u $�0� eo;� -ciib- :n �I 

�D y 

· ill $ ill uill �� rr ill � rr ® ill� ��� rr :0° :· 
o � � B.� 

' ' ' 6 7 8 9 
0 0 0 0 

� TR 

�o :o ;OrO ,� ��� � � ��� rO ;O � gm 010 :. 
, 10 10 :O �� at o�-� IUD· 

·�' , .. � �· ; 7, 0 . @��� �; ;O � ��· ��.�-:�:·:! 
T<ST T --illD- w lJ 

c c OT •1.1 r:J, Y! d- _,., 1;11;188 $®if$®0! �;ngJ iQiQ�A ·:1�� �; 
2.J' I''[D••• 1•1 [0],

'-J
,
' 

0W.' '[OJ'l�;o
R [OJ•;<;.; : a$ OT ;OgO!O!O $ c $ lf.,'"' :;·:n:n 8 

121 0 51 0 D O O 9 OlpV� 
3W2MA a.4(Jsy : 

l]pb.._(3) !61 s •35MA 
I• �-� NORM NORMAe UMIT ,00� :t;i�o:4 

Co ,0 ,0 0 w OIS � � �o io 
"' I R" I "' I 

E 0 R R R � 0 ' ' ' ' 
SPl EXTERNAL 

� � � � 1 
7 S 

0 ;� 0,., �016 !"" '" 
� o ·�""' 1 n n !,.,. n: 

+ - + - + - � • ���,t, 
\ I 

POLAR NEIJTRAL RECEIVE LIMIT 
SEND SENO 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

@ 

Q4-Q6 
QB 
Qll -Q12 
Q16 

Q1-Q3 
Q7 
Q9-QlO 

VR1 Q13-Q14, m 

04e 
0 

I IN 
OUT CASE 

Anode 
A 

MLB5-MLB9 J 

'0' 2 5 
3 4 

(Top View) 

1 
2 
3 
4 
5 
6 
7 

cE 
B 

MLA1 - MLA3 I MLA5-MLA6 
MLA9 

14 
13 
12 
11 
10 

9 
8 

(Top View) I 

1 
2 
3 
4 
5 
6 
7 
8 

Be 
E 

-

MLA4 
MLA7 

16 
15 
14 
13 
12 
11 
10 

9 

(Top View) 

cEB 

A 

LED1-LED4 

Cathode 

Wf 
C Anode 



A 

B 

c 

D 

VRl 

� 
E 

[' 

:D4 F 

CIRCUIT NOTES: 

101, VOLTAGE; 
+12 
+ 5  
-12 

TRB+TRB­
NS B+ NSB­

VP+ 
VP-

VOLTAGE RANGE: 
8.2 TO 13.0 

4.75 TO 5. 25 
-8.2 TO -13.0 

12 NOMINAL 
12 NOMINAL 

140 NOMINAL 
-140 NOMINAL 

102. INTEGRATED CIRCUIT BATTERY CONNECTIONS! 

DES I G. 
MLA21 A3,A5, A6,A9 

MLA4, A7 
MLA I  

Fl 
112A SL-BL 

Ill AC SELECT 
115/230 

?ART OF 420301 ASSEMBLY 

_,;��s 

+5 
+5 

470 

POWER SUPPLY 

.�+5 

3 4 

INFORMATION NOTES: 

201. ALL RE SISTORS J/4 WATT AND RESISTANCE VALUE IN 
OHMS, UNLESS SPECIFIED. 

202. ALL CAPACITOR VALUES IN MICROFARADS, UNLESS 
SPECIFIED. 

203. --< INDICATES FEMALE TERMINAL � INDICATES MALE TERMINAL 

206. SWITCHES: 
• CLOSED IN NORMAL POSITION 

SW4, SW5,SW6 -12,3)(5,6) 
• CLOSED IN RESISTOR POSITION 

SW3-( 1,2 114,51 
• CLOSED IN 2900-"- POSITION 

SW2 -(2,3) (5,6) 

6 

204. CIRCUIT REFERENCES: 
• CLOSED IN EXTERNAL POSITION 

SWI-( 1,2)(4,5) 

.J.... INDICATES LOGIC COMMON \tf (ALSO REFERENCED TO FRAME GROUND} + INDICATES CURRENT LOOP COMMON 

205. CONNECTOR IN FORMATION; � DESCRIPTION 
P I  A C  VOLTAGES FOR LOGIC POWER 
P2 AC VOLTAGES FOR CURRENT LOOP POWER 
P3 E I A  SIGNALS TO /FROM TERMINAL 

T B I  TELEX C U RRENT LO OP LINES 

• CLOSED IN 230V POSITION 
AC SELECT- ( 2,3 1(5,6} 

(' :  • IIJiol • � . ... Wo :;t::::ro., ' +12V 

c: I � 1<11111 � � 'W\,.. . '*" '" • -12V 

+5V (tNCASEOUT I :J!" 
C4 ('' IIJiol T ]£_ I 

I 
'"' ' 

LOGIC C I RCUITRY 

'------''-l • y 

�2Y 

CR9 

TRB-

NSB+ 

Rl2 

< H 

lo-JVV'v-+5 

VP+ 

CR29 
190V 
5 W  

+5 
RF 

VP-

7 

420301 TELEX INTERFACE 
W/410036 CIRCUIT CARD 

+5 

R32 
220K 

R28 
3.3K 

� 
·�:�; I/2W 

R24 
82K 
l/2W 

013 

R33 
lOOK � CRI4+ 

L..... Rl9 
82K 
I/2W 

LQQ

9 

�R20 
82K 
I/2W 

R26 

9mA 

MANUAL 385, PAGE 18 
10 II 

A 

POLAR SEND SWITCH 

SW2 
2900 /510 

82 K 82K R27 Rl7 � RI8 
I/2W 1/2W � 3.3K 

R47 � �f.-�-� 
I 

...,..,.. 1211 115) 
l:-- � 

(I) (4) 

150 3W 

� .-----J--( 
Ql4 

QIO 

.>R21 
�82K 

I/2W 
R22 

5 �j2
K

W 

.CRI3 

• 

CURR E N T  LOOP CIRCUITRY 

WcR25 

R48 

IK 3W 

CRI5 
..., 

L..._ 
R49 

1.5K 5W (4} 

CRIB 

(I) SW3 R / LIMIT --., 
I PSO 
K51 

� 
161 

1 1 R / L  

I II 

� 

II 

IC 

I 
D 

E 401 ....... - - - ... 
TRB+ 

CR22 
Uol 

..._ 

+5���
�

��
J-

+-
�

��� 
4 70 2 ) 1 : SIGNAL GROUND � 

� 
t 

+5 

R56 

+ 5V tOFF 

::t:J: IRTS) � 
I ov-J ON 

I 

SEND DATA 
I SO I 

+12V r- S 
-12V__JM 

:o
2

.' t 

! 

.-
j? Cl 

680pf 

R 4  
I M  

RS 
�+5 
470 

5 

IR 

I I  TRN 
�···- ·-�----- ---

-r-L �CL s NS 

. ·-- .!!L_ --

G +5 
4. 7 K 

6 

+ 5-'\M,...-"-77""' 

Jm::ii.f��.uwr;�;-T' + RECEIVE 

I I I I I 
- RECEIVE 

36 

7 e 9 

I::!;�+H=t-t--',.....---;-< + N
�J"n,

AL 

L.!:��tit.fi-1h�!.-.!...(- NEUTRAL 
SEND 

10 

:!T*•t-r=-__,r----:--< + Ps���,R 

��t:lj""--��t-i...(- POLAR 
SEND 

II 

G 



410710 ANSWER-BACK CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT �
-

Not part of circuit card. �Not present on Issue 1A. 

2 (,) ON.. � N 

A«�lil � ;a��:.�� 0 ��� «a: I I - ��M � "' 
s�o ill 00000 0 }l �� I I� "I ffi Wo ill .... ill 

.,,.., o- � N• u 

�·@ ru.... , 0 _,00ffi 0 ill��� .0�,::� ill M� M ru�: m�� _ill 
"' '""'"'"' i ::!� �:i��:i!� ::��::m .. E��� rno� 1> 
'Ui �oooo 0M 0 ffB�I!Joooooo.0�MOWO w��! q��� � 

3 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

l

O
a MLB12 

2 7 MLC12 

3 6 MLD12 

4 5 

(Top View) I 

16 
MLA4 I 2 15 MLAlO 

3 14 MLBl 

4 13 MLB4 

5 12 MLC2 I 6 11 MLC9 

7 10 
8 9 

(Top View) I 

10 

14 MLA2 

13 MLA 11-MLA 13 

12 MLB2 

4 11 MLBS-MLBl l  

5 10 MLB13 

6 9 MLCl 

8 MLC2 

MLC5-MLC7 

(Top View) MLClO 

MLCll 

MLC13 

(l) n (40) 

ID 
(20) LJ (21) 

(Top View) 

MLB3 

MLB14 

@ 

"'"'"' .... ---

��M 
r-c---1! ui 

II) 

::IE 
"' .. Ill) jjj II) 

-' <( 
::E 

0 
,._ 
0 

L__ji'¢ 
14 



� ��� 
.. 

iii ..J ,. 

14 

ui (/) 

:I 
IIJ (/) (/) c( 

0 
.... 
0 
� 

A 

8 

c 

D 

E 

F 

G 

--------�----------2 3 4 5 I 
CIRCUIT NOTES: ;_;IN�F,.;O;;,;R�M;;,;A;;,T,;,;,;I O;;,;N�No;O;;,;T:,;E;,;S;,;:========= == 
101. VOLTAGE; VOLTAGE RANGE: 

+4.5V TO +5.5V 
201. ALL RESISTORS 1/4 WATT AND RESISTANCE VALUE IN 

OHMS , UNLESS OTHERWISE SPECIFIED. 

�:'> JliiJSWER 
410710 

+SV 

102. INTEGRATED CIRCUIT POWER CONNECTIONS: 
I �- .. ·-·· ·-·-·· I DESIGN"'''u"' 

MLA\2, C2, C7 
MLBI ,C9 

MLA21 85,86,811 ,CIO 
MLB2,C6,CI3 
MLAI3,CI,C5,CII 

ML89,813 
MLB4, C4 
MLB3, 814 
MLA IO 

TYPE I PART NO.I+5V I LOGIC GNO 
TTL 13390091 14

1 
7 

TTL 339602 16 8 
LOW POWER SCHOTTKY 474000 14 7 

CMOS 

202. ALL CAPACITOR VALUES IN MICROFARADS UNLESS 
OTHERWISE SPECIFIED. 

203. ---( INDICATES FEMALE TERMINAL 
--7 INDICATES MALE TERMINAL 

204. LOGIC DESIGNATION: 
�4 ---NUMBER INDICATES PACKAGE PIN 

6 
ODE INDICATES LOCATION ON CIRCUIT 

CARD. 
205. ;'�OM (32 X 8) IS NOT PART OF 410710. PROVIDED 

liN PROGRAMMED IN 430900 ANSWER BACK MOO. KIT. MLBI2,C!2 , 0 12 
MLA4 

MLAII 
MONOLITHIC SILICON 

BIPOLAR (SEE NOTE 20�) 
LINEAR 

474002 
4 74004 
474008 
474 1 61 
404006 
404202 
404555 
339600 
335529 

14 
14 
14 
16 
I 
16 
8 
16 
14 

7 
7 
7 
8 
3 
8 
I 
8 
7 

r---' 

SWITCH PACK DESIGNATION: .---

03. 
206 . 

SWITCH OPTIONS: SPAS SW4 lj L-swtTCH NUMBER 
DESIGNATION FUNCTION SWt TCH STATE 

g?��u\�D�C:�gs LOCATION ON 

SW� I P•RITY BIT SENT sw; 

I TO ENABLE FUNCTION) 
ISWI tSW2 

EVEN ON 
8TH B IT  MARK I OFF I OFF 

'------SWITCH PACK 

207. GROUND DESIGNATION: 
SW3 

SW4 
SPAS sws 

SW6 

SW7 

sws 

�c��)3 

BLINO"ENQ:'FROM 
AUX R-T 

LOCAL COPY OF 
ANSWER BACK 
ANSWER BACK 

ON ANSWER 
INTERFACE UNIT 

ANSWER BACK 
ON HERE-IS 

ANSWER BACK 
ON ENQ. 

ON 

ON 

ON 
TDU-ON 

ALL OTHERS-OFF 

ON 

ON 

LOGIC GND. 7 
208 . AT CUSTOMER ID ISSUE 2A: 

A • STRAPS STI AND ST2 ADDED FOR 
MANUFACTURING PURPOSES . 

209. WAVEFORM DESIGNATION: 
m= MILLISECONDS 
u= MICP.OSECONOS 

+4 8V 

R4 RS RS R6 <<iWE 12 ROI 
..J"":: 

· 
+4 SV 

4 TK 4 7K 4. 7K 4.7K ORO! 
R03 

+sv · :tz;os2 -l1 f.s b swE "Y' OV 
13 - II .... lU'Yu . . 

37 INB2 0R03 10 
R02 � 

R35 12 c�5 
CS 34 ICS 0RD2[

1� R04 "' 
-mT· l :3

7
6
K 

POE 39 IPS ORD4 8 RO� � 
C312 

� 
. 

+4.8V +SV T08 33 IOBB ORO� 
7 R06 -� 

'1' .o +Sv Sov 
}16 Tos 23 IDS ORDS 6 ROT +4.BVsjV1! s 

\7 +SV +i .... �U2v 
I TOI 26 IOBI OR07 

M R  

.--

R32 
4.TK 

f 

_:.l ��V 2 
4 00 

2 T02 27 IDB2 IXR 21 
+�8V--, 101 

16 7 110 2 ML I 3 �g r I Rl6 �ML J. 0 1  
T03 29 083 OSO ��OV L....s 

CEPCET CS 
85 5 3 

I 36 NSB 
� � 330 02 

4 T04 29 IDB4 I2SB �v --, tO CPS 

l 9� PE 
13 A3 03

5 TO� 30!085 lSI 20 RU i1i 
'avL30CPS 

� P3 Q3 I I  
1 2  A 2  MLA4 04 

6 TOG 3 1  !086 IRDA 18 
III'B 

1->- � .. "'" " .. 
�' ..,,_,... .... '"' � �· ·� '" ... . 

� PI 
ML Ql 1 3  

..l.Q. AO OS R27 MLB3 INBI 38 
CLOCK I 16X 

1 4  
1 4  7 9 +SV UART 40 

� PO a or-
A4 D 

:OK ROA 1 9 TTCP r;-;--T 
CP � 

OOA p_ ,.---

� MR TC ,------. 
-L. CIO 15 8 • � IRCP 

22 TBIIT J � 

+SV ENABLE ;f1 15 .01 
+5; 3 L 4 4 IRDE OTBMT 24 TEOC: j 

1 �"� .. il .. .r \7 
.. 

..-..!!- g ,;1r �. 
... ·� ""S""' Jt 

t r:;-l1o � 9 � 1!'H 12 '-. ov 
j 

MR CEP CET 14 12 ML 13 10 ML f �I 
(LAST CHAR +I) 

P301A 

�P3 aop--4- c11 csl 8 

I 1 
• ' � P 2 CP� 

� 

� 

I 
+5V;;t_M I 

=" �" >"---•.. 
·�- �,. � � 

L::ic...-- PO 

J�2 

HY-. M I 

J301A 
II ML RIO 

D ATA OVLS. 119 / 

PE Ql �9 13 +5V r:>IO--;;:-
8 SEND 

: 

+SV-, 30 CPS 13 CP 5 6.8K 
9 89 L--. I 

4 1 OVl-10 CPS 
RD 5 

SPA5- SW4 ,. I 

' I +sv�
s J 6JML [4 

Tso ,�L s 12 Mc'\. 11 � """- �'--'--
/ 17 I OV 

89 
1-'---.. 

tv M J C5 13 85 14L CAL 1"3 H5V OfF I 

' ' • ":!" " � 

·'" ,_ 
.•... �""''--'-'--' 

19 I OV S 
RSI 

TERM. READY 
� 

' T 
I :"-< 

SITR 

I �_/ 

.._ I +5V-, HALF 
OUPLEX(HALF/ FULLI 

J , .. ,_ON� 

- ,. ' �"'"" 

- '';"'""· ' "-< 
"' I +SV-,OFF 

AL 

�9 �&OPF SPA5 RTS +12V-..O.N I 

3 I OV'-ON 

3 SW3 14 (AUXI-oov"-OFFIIO 

"' 1 

� 2 1 � L 4 
�-,OlFF ' 

/ 15 I TAU/TOU READY 
I 

���3 � 6 A11 RTSIAUX) VL.�!.L( 

6 
3 ML r Rl7 

+ ON , 6 

6 ML 5 4 ML S 913 12 +SV 
RTS OV � I 

Cl C l 3 
'--' IK 1 +5��FF I 

I -... 

OL ON I I 
/ 6 I 

r "' I / I I 
I I I I +OV-,C>FF r-' / 2 I DSI -�ON 1 Z 

I 
. , 

� 1 
TW2 � � ; : I ... 1 ::� " :� 1 • 

+12V 113/ L 13 I ) I I  l -12V 1 II_; ' 1 

� :0: 
� I GOUN! "J-HV I 

LOGIC GROUND l ' 9 
. ov=:.....,., 

TAOUTO' � ·--. , -U READY 

--------�------�------�-------3 4 5------��-----

BACK CARD 
ISSUE lAS. 2A 

"ENQ" 
H 

"ENQ" DECODER 

131 ML. C I I��� 

L 8 
� 
� I  

L 

12 

+5
1 

-

COUNTER CLOCK 

-

-

R31 
1.0 

R33 
8 2K 1 

+5V 

+SV 
[ R3e 

2.7M 

+SV 
R34 
4.7K 

1 RIGGER 

TC30 �1.8 

+SV 

R26 
680 

9 
SPAS- C27 � 

.I 

+5V 

R30 
IOK 

ENQ 

�8 
� 

Il l � 

------� � ·
I 

I 

J T -+�V--, M +5V-, IOCPS 
OV L-s OV l- 30CPS 

MR 

IXR 
2 1  

R31 
I O K  

C28 �I .HERE lSI 

.I 

+SV 
Rl4 
4.7K 

+ SV 

� r··(K : 

�-r--r 
I SWI. SW2 I 
1 1s 1s1 
�P_!5 _______ j 

_j 1-210.«(30CPS) 
-� �- 570u.(IOCPS) 

_ru-+�:� 

ML .... 
� L I SEC

, I _!... 

R9 4.7K 

:.)a SEC I r-::;.4.2� I l .fl...:ov -/---
�

ON) 
(TR ON) (TOU READ 

'/ To+vsv 

b--11.---------..:.;:,r---.,. 

II 12 5 AN8sA.ilR 
��--!-..1..l!V,_ _ __,c.::..:.;., 

SPA5· 

GRO 1' Tl T· Tl T· J> J> I· J> 

SW5 R29 
IOK 

+SV 

-6 ·7 e •o----..,..----

A 

8 

c 

D 

E 

F 



410718 SELECTIVE CALLING UNIT CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 

If--, 11 @I�' II I II @ J (lol 
1-l 

Iolli 
I 19 

@ 

@ II� II e��� ·li��898e�l�� EJ ®® � $ � Ill r: ill � -• • • m  �0 0 

�����:�:] ;,::�.:!!:: ��� ·EJ o
Sd ® r�::::��:·· $� O�!!!!! � O-N���!�!! =0�� @ �Ill •1111 -••• 

����-'-'�� "'"'"'"'"'"'"'"'"'"' � if'� ,:·::, g,:i)g� 412342 ��®® ';';';;';;';;';';'; ':''!''!''!''!''!''!''!''!''!' • • • • •  II: I"": 1: ll _ N ro SPCI t.?m,.-,z iR2�5��� Y> � � '"""'" •i@@ 'iWBBjBBB�I � $� . $, � $ � � @ II� II -.. ... �o " "" 

• I 0 I "I II 
2 3 4 

-

5 

0 I @I �> I 0 � f<pl • IL<�' JJ -

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

MLA4 MLB3 
14 MLA5 (1) (40) 

2 13 
3 12 
4 11 

D 5 10 
6 9 
7 8 

(20) � � (21) 

(Top View) I (Top View) 

1 16 
2 15 
3 14 

4 13 

5 12 

6 11 
7 10 

I 8 9 

I (Top View) 

@ 

�5 

,_ 
...J 
m ::. 
w 
en 
en 
<( "' 
,.._ 
0 

<t 

� 

MLA2 
MLC2 
MLC4 
MLC5 
MLC6 
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III 
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a> 
,.._ 
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A2 
,C2 
.C4 
,C5 
,C6 

A 

B 

c 

0 

E 

F 
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'-----�..o---- '-----..._ ____ 3 4 5 s-- r. e s 10 11:=-l 
CIRCUIT N OTES: 

101. VO�TAGE 
+12V 
+5V 
-12 V 

VOLTAGE RANGE 
+10.8 TO +13.2 
+4.5 T0+5 . 5  

-10.8 T0-13.2 

CIRCUIT NOTES CONT'O: 

103. SWITCH OPTIONS: 
SWITCH STATE 

DESIGNATION FUNCTION (TO ENABLE FUNCTION) 

LEVEL I 
SW2 

410718 SELECTIVE CALLING UNIT INFORMATION NOTES: 

201. ALL RESISTORS 114 WATT AND RESISTANCE IN OHMS 
UNLESS SPECIFIED. 

202. ALL CAPACITOR VALUES IN MICROFARADS 
UNLESS SPECIFIED. 

INFORMATION NOTES CONT'O. 

208. RESISTOR PACK DESIGNATION: 
RP OS 

\ �LOCATION ON CIRCUIT CARD 
\__RESISTOR PACK 

102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: SW3 
SW4 

i

w

lt 

203. � INDICATES MALE TERMINAL. 

TYPE DES I G .  +7.5V +5V 
TTL MLA4, AS 14 TTL MLC4, C51C6 16 
TTL MLA2, C2 16 
MOS ML83 I 40 

LOGIC SPAI SW5 
FIRST ANSWERBACK 
CHARACTER 

OFF= MARK 
ON= SPACE 204. LOGIC DESIGNATION! 209. GROUND DESIGNATION: 

�

LOGIC 6110UND 
GNO. -12V SW6 

SW7 7 
8 
8 
20 21 �WI� 

W2 
W3 

SPCI W4 
W5 

SW6 
W7 tWI 

SW2 

SPB2 W3 

W4 

LEVEL 7 

LEVEL I 

SECOND ANSWERBACK 
CHARACTER 

LEVEL 7 

OFF=MARK 
ON= SPACE 

GROUP ANSWERBACK I ON 
BROADCAST ANSWERBACK ON 

SPEED SELECT ON=300 BAUD 
OFF= 110 BAUD 

ANSWERBACK- SELECT I ON: FIRST AND SECOND ANSWERBACK CHARACTER PROGRAMMED (POSITIVE REPLY l 
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS DELETE (NEGATIVE REPLY) 

+5V 

OFF: FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS ACK (POSITIVE REPLY) 
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS NAK (NEGATIVE REPLY) 

.. [OJJIOI�J 
mAL 

MHZ 

3 
XTL XTL 

�4 ,r- �_!.1,�UJ.1J� 1�
1
'lJCATES 

LA2 

CODE INDICATES LOCATION 
ON CIRCUIT CARD 

205. POSITIVE LOGIC SYMBOLS ARE EMPLOYED. 

206. CROSS REFERENCE DESIGNATION: 

c 5 
1 L-coLUMN 

ROW 

207. SWITCH PACK DESIGNATION: 

SP B4 SW4 �--c.__ SWITCH NUMBER 

\___ LOCATION ON CIRCUIT CARD 
SWITCH PACK 

�

FRAME GROUND 

r ;;A-;---, 
14 I 'SWI I I 1 I -, 

l I 3 I 0 SW2 I 2 I I 
2 I AMCAZ 4 

12 I' SW3 I 3 
5 2A 

I Y I-;:_ ________ �TDI ROI I A 10 YO 15 RWO 

VI 14 -"' RWI 
I I I 0 SW4 I 4 

I 1 3A 

I 1 r0sw1-"""'l 14 
14 4A 

2 I X s W2 I 13 
3 18 

2Y 7 
--2l! TD2 

3Y 9 
�TD3 

G2A 

·�t=========1r=1F=-t--r------------:;:=::=��GI 
J 

G2B 

l;B 
!.Jc Y2 13 RW2 

Y3 12 RW"3 

� 

3 I )( SW3 I 1 2  
4 I )( SW4 I I I  

I I 

tB6 28 
3B  
48 

15 

l:I::: SEL� 
�TD4 

MLC5 

L � 
c
_:_ ..J 

ouT cTRL 

r 5PA7 I ..L. 15 

10 I ·' SW5 I 5 
v OUT CTRL 

�ANSBK 

SPB2 

9 I SW6 6 
2 lA 

8 I '-..j SW7 I 7 T " 
5 2A 

5 t"�) SW5 -; 10 T I 
I I 3A 

6 I""Tisws I 9 T 11 3 IB 

7 I X SW7 I 8 
6 2B 

I I 
I SPC 1 I 

� 10 3B 
14 4A 
13 4B r- .!1..?1.21.!1.!.. 

L- _ _.J 
II 

SW4 

SEL 1--!--
IY 4 �TD5 

2Y 7 -...!lJTD6 

3Y 9 
�TD7 

MLC2 

:�=�HHHl.. L ______ ..J +5V 'I 
FIR

� :2&
13 � II 

FIC 
8 SIRO '�10 15 

SIC 0>-----...=..,9 b" ---!.::.1 � 2 

3 

:::� 2&
1 

�G I 

6 

scu 
MLB3 

l__:====----------------�===-�G2A 
GANSBK' 37 8 r'-:-SWI-11 

BANSBK

I

38 7 I � SW2 I 2 l 
G2B 

..--- -, 

SPD 39 6 I SW3 I 3 
I I 
I SP82 I '¢7 
L ___ .J 

I MLC6 

RDsl s 
RD6ls 

1 A 

RD7l4 
2 B 
3 c 

+ 5V 6 Gl 

R3 l t= 
:�G2A 

Y4 I I  RW4 
Y5 10 ifii5 
Y6 9 RW6 
Y7 7 RW7 

YO 15 RW8 
Yl 14 RW9 
Y2 13 RWIO 
Y3 12 RWfi 
Y4 II "RW12  
Y5 IO RWI3 
Y6 9 RW14 
Y7 7 RWI5 

vop.15 

Yl ���4;--------------------��co 
yzF\_1 3  

-vCI 

Y3 1 2  
-vff 

Y4"-ll 
-QO 

Y5 I 0 
"V C4 

Y6 9 
-v C5 

:::� 5&4 
�G2 

6 

:::� 
5 &4 

�81 

Rll 
I.BK 

R7 
1.8K 

R4 
I.SK 1.8K � � MLC4 Y7�7 

-vC6 
-vff DATA SET 

I/0 
J302 

TERMINAL 
I/0 
J30 1  

I - � 
ce 
1200pfd 

3 

:::� 2&
1 

�B2 

RB 
I 

CTS CLEAR TO SEND I 5 
3.9K R9 I 

OSR DATA SET READY 6 
3.91( I TERMINAL READY I I I  

cD!1.!. I IML���13�---20 I INTERLOCK SWITCH t 12 t::_,.o 
33 

R2 CARRIER DETECT 
!.? 3.9K RIO RECEIVE OATA 3 "' 7 15 I TAU READY ROI-"'"-�.______________ 

12V 3.9i< I 
17 I RECEIVE DATA RDP CRI R I DATA TERMINAL READY I 20 '\ I R6 R5 +12V�r---------------------------------������������7 

B 

c 

D 

E 

F 

1 1 - 12v 
o.aK I.BK 3.9• 1/2 

w 

1 I Rl5 
35 I/2W I/2W Rl3 TRANSMIT DATA 2 G 1 3  +12V 

TO G 

L 
7 I +5V 

34 
750 112W Rl2 REQUEST TO SEND I 4 _j I 

750 112W LOGIC GROUND I 7 
9 l LOGIC GROUND 

-,=�

2

:

0

!:

VD

=

D

=====!.-�l�

C

�

5

�------J 

FRAME GROUND I I \ .I 
.J7 

7 

1 Z 3 4 5 s- 7 8 9 I 0 I I 
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410746 SSI INTERFACE CIRCUIT CARD 

CIRCUIT CARD COMPONENT LAYOUT 
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___ ..a.,_ ___ 3 4 ---.L.---5 6 ------L-----7 8 

A 

B 

c 

0 

E 

F 

G 

2 

TO 
CONTR OLLER 
J302 

SSI IN 

SSI IN 

9 (! 
/h 

3 

6 

I 
I 

CIRCUIT NOTES. 

+3V 

101 INTEGRATED CIRCUIT BATTERY CONNECTION. 

TYPE I DESIGNATION +5V -5V 

LINEAR 1404239 (239) 3 12 

INFORMATION NOTES: 

201 ALL RESISTORS 1/4 WATT A ND RESISTA NCE 

VALUE IN OHMS, UNLESS SPECIFIED 

202 ---->� INDICATES MALE TERMINAL 

203 GROUND DESIGNATION 

� LOGIC GROUND (+5V,-5V, -12V RETU RNS ) 

rh CHASIS GROUND 

Tl 

I I 

410746 SS I INTERFACE CIRCUIT CARD 

1200Pf 
C2 

-12V 

I 
-12V 

7.5K 
R6 

1.5K 
R4 

+.35V -�� r-

180-.35V-� w __., 
+.29v - IJ;I ,... 

Rl 

-.29V -:vvf }-/ \ 
1200Pf 

+" 

-1.5V 

204 PINS 1,6,7, 8,9,1 0,11,12,1 3 A ND 14 OF 

MLAI ARE ALL CONNECTED TOGETHER 

ON ISSUE 3A. 

+ 

120K 
R2 

1200Pf 
C3 

I 1200Pf 

� 
C4 

+5V 

3.3K 
R3 TO 

LOGIC CARD 

J301 I 
') " • • SSI IN I 

) I I 10 

119us j 
+5V n_r 

-5V 119us l 
SSI OUT 

SSI OUT 

-12V 

+5V 

+12V 

-5V 

LOGIC GND 

t 

I ) 7 

I 
I 7 2 

f--7 3 
I 
I ) 5 
I 4s 
I 
I 

) 4 I 
I 

91 
A 

B 

c 

-{) 

E 

F 

G 
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Ll 2 3 4 5 . 6 7 8 9_j 
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43;751 TERMINAL AUXIL
4
1A

--
R

-
Y
_

U
_
N

-
IT
_,__

CT
_

A
_
U

_
) __ 

5 6 
7 

Jooz 
8� 01 

I I I  I L <S) 
A " I 

I 18 

B 

c 

D 

E 

L 1 6 1 <S) I " I 
I 6 I REQUEST TO SEND f:::-..... 

REQUEST TO SEND 
4 

1 r ............. AAA _ 
I +12 

19 1 
I 
I 

!5 I T ERMINAL READY 

31 I ANALOG LOOP 

I 

I 
4 I I I DATA SPEED SELECT 

OFF I 
+5 MARK I o:l- ON 1 

SPACE 

2 

17 I RECEIVE DATA 

151 DATA REA DY 

� 

� 

� 

v 

� 

SEND DATA 

TERMINAL READY 

A NALOG LOO P  

DATA SPEED SELECT 

DATA SPEED INDICATOR 

RECEIVE DATA 

DATA SET READY 

CLE A R  TO SEND 

CARRIER DETECT 

I 
I 

2 

20 

2!5 

1 23 

12 

3 

6 

5 

8 

< gl GND GND 1 
7 
< 

( 7 1 +5V ; I 

I 
L 131 +12V 

'\.: I 
/ II I -12V 

NO TE: DEFECTIVE TAU'S SHOULD BE SENT TO THE 
TELETYPE PRODUCT SERVICE CENTER FOR 
REPAIR. 

ON 
+12 S PACE 

"1:._ OFF 
-12 MA R K  

A 

B 

c 

D 

E 

"' 
I F

L 
F 

2 • 4 5 6 7 _j 
8 



410754 TERMINAL AUXILIARY UNIT -TAU2 

CIRCUIT CARD COMPONENT LAYOUT 

@ 
4 

Q 0o 0 o 0 ooo 0 

-
@ @ 

.--"--""""'----':-6 7 8 9 10 @ 
� � • � � c � � II (,-,) II 

0 ° 0 � � 0 ° � 0 ° 0 ° m A :: i 'r�� � :: 
410754 0 :3 

9��;?9 o ooa ooo00 o oo G 
� a:: � 

6� Q 0 @ :::!:0:::: t;J t;J 9 11�0�1 

oDe 9 ooo�E�ooC(ooo :I' 5 , 

IIi i H) i II II>�-.. >II 
Ill,_,) II @I II J303 II 

- @ � 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

CR1-CR6 

I � Cathode 1 Q2,Q4 

Collector 

... \Q E B 
c 

Anode I 

I 
Emitter 

A 

MLBl 

0 
MLB3 

1 6 MLB7 
14 

2 5 MLBlO 13 

) 4 12 
4 

5 
6 9 

7 8 

(Top View) 

I 

0 � II� II 
� IL_-:::_JJ 

I""T I Ql, Q3 

1 

2 

3 

4 

5 

6 

7 
8 

Collector 

... � 
EBC Emitter 

16 MLB6 

15 

14 

13 

12 

11 

10 

9 

@ 



II 
iII 
lu I 
II\ 
ln 
\n 

.:\1 
) II 
I II 
)II _Jj 

r 

LB6 

A 

B 

c 

D 

E 

F 

2 ----L----3 4 5 ----L----
CIRCUIT NOTES: IN FORMATION NOTES: 

101. VOLTAGE VOLTAGE RANGE 201. ALL RESISTORS 1/4 WATT AND RESISTA NCE VALUE IN OHMS, UNLESS SPECIFIED. 
+ 1 2 V  
+5V 
-1 2 

+IO.STO 13.2 
+4.5 TO 5.5 
-10.8 TO 13.2 

202. ALL CAPA CITOR VALUES IN M ICROFARADS , UNLESS SPECIFIED. 

203. ---< INDICATES FEM ALE TERM INAL. 
� INDICATES M ALE TERMINAL . 

102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 

1 5  

19 

14 

1 7  

7 

204. LOGIC DESIGNATION 
I / INDICATES PACKAGE P!N NO. 

� 
�INDICATES LOCATION ON CIRCUIT CARD 

PART NO. TYPE DESIG. +12V +5 v GND -12 v 
335529 LINEAR MLA1,A9 14 7 

474032 TTL MLA2,A3,A7,Al0 14 7 
MLA4 14 7 474000 TIL 

474004 TIL 
474008 TIL 
335528 LINEAR 

335522 OPT. ISOL. 

326800 OPT. ISOL. 

MLA5 
MLA6 

MLAS, B5 14 

MLBl, BlO 
MLB3, 87 

14 7 
14 7 

1 

205. P302 PINS 4,0, 6 AND 8 MUST BE STRAPPED WHEN USING 20/60 MA CURRENT 
LOOP AT THE LINE CONNECTOR . PIN 3 MUST BE STRAPPED TO PIN 4 WHEN 
USING RCI INTERFACE AT THE LINE CONNECTOR. 

404049 CMOS MLB6 1 8 
206 . P303 PINS 2 AND 8 MUST BE STRAPPED WHEN USING RCI AUX. CURRENT L06P. 

207. STRAP P303 PINS 7 A ND 17 TO BLIND RECEIVED DATA TO THE PRINTER. 

_l 1 1 1 1 1 1 +
5 V 

.r(l ·fl'c2 ·fl'
c3 ·

fl'c4 ·
fl'

cs ·fl'cs 
·\fcs 

� TERMINAL 
I/0 

J301 
I + sv-, OFF 

ov LoN"'-/ TAU READY -
'- I 

TERMINAL- DATA SET AND AUX ILl ARY I 10 

1 +sv--, M +SV 1 s 
I ov L-s ov ....J M 

/ I SEND DATA I MLA 2 l2 
�II '\_ 12 

.... I 1 3MLA .1. I I  
+ 5V DATA 13JMLA4 --

1 +5VIS S, I _.J .. __... ov LOCAL \ 
/ I TERM. READY 3 4 OV M 

'-I l 
MLA5 

: 
+5V!OFF 

� ovLoN 
/ I RING INDICATOR 13 '- 1 +sv-, oFF 12 MLA5 13 II�,LA-7-,.:..( :._ 

__ _ 

1 os1 ov La.-......_ ''-�1:-::2
--

-' I --r, . .r1 

�
9 

I 
. 

-'MLA, 2 

I +
5

V
i 

v I 
I �

9 
9 ov Ml 8 

d•L•3> 3 

I 5 8 MLAsf10 s /.. 71 
4 

I �LA\5 -
4 5 9 10 / RTSA / � 1"" 't 

� 
4 

, I +12Vx 
6 ....J ....J 8 +12V ..r- DATA, LOCAL 

I � 
3 -I2V OFF i "'-? 

6
LOCAL �LINE ��� -12V _J AUTO A NSW. 

I 2.1''':".::r-- 4 5 _jS A ;
6 / 

I +5V-:t. HALF � I 2 / 
/ I DUPLEX tHALF/-FU-L-LI /ov L FuLL 10 �13 

6£,-r-"
5---

' I R3 � + 5V 
� .... L

_lr-'4 __ _ 

6.8K � 
I +5V ;::-L MLA5 -...:: I I I OV s I +5 v I I  R9 
I REC. DATA 3 -MLA7( 2 

3.3K 

'- I 8 / I CHARS. PER SEC ONO 
' 

I � +5V 

1 +5v +5v--, 30 CPS � 2 ��s�o�o�t�A�u�x�l-�---------+---------------1-------
� I ov L 10 CPS + 5V 

10 
L
9
::....!R!J: O!!_Ij t?:_A!!_UXlll +--+------------f------------------+---------------t----

1 6 9 10 6 +12V 
L I LOGIC GROUND 13 3 ..fc:= 7 R4 , , I � MLB� R2 MLB5 

\5 +�V R� < R6 R7 
I 6.8K ItO.' 6 3K 3K 3K 

td � � C7 � 
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410754 TERMINAL 
AUXILIARY UN IT TAU-2 

DATA SET 

+5V
x ov s 

SDO tUNE) \ 3 �--· 5�4 ..,R_.If!_ 

+ 5V 
,...-
I 
I ,� 

"' Rl5 
L- MLBl 

2 

� Ql 

LINE 20 I 60 MA CURRENT INTERFACE 

., 
I 
I 

I 

..J 

I/0 
J302 

I 
TC1 + I 14 

I 
I 

I 
I 

Q2 ,., CR4 

I 
I 
I 
I 
I 

A 

Rl3 • Rl4 • • TCI- I ) B 1/\1\ w. 13 

} ... .. 

+Sv-., M lOOK +SV 15 RC.I + I ) 
., """ /"'"�, "'1'-- -

- -1'-, I l · .. 

��OJ"\._ CR3 

; I 

+5V 

Rl 
3.3K 

il>oJ > OH�O. VH� :.�"'- > ) 2 

+12V-"]_ ON 
-IZV LoFF RING INDICATOR I ) 22 I . 

+ 12V--:t S 
-l2V LM 

I REC. DATA (LINE) 

!)co LJI rc 
:ic12 ) 20 

+ 5 v ---t----1/ 
+IZV �ON ::r.470PF 

-tzvL-oFF V 
1
4 OSR 

+12V�ON I 
)6 

-12v LoFF I 
--- -----8� 10 CTS : )s 

+12V -:t ON I 
-12V 1:.... OFF I 

-----tll--1 <IIO<.O:�AII
I3 CD I ) 8 
+12 V -"]_ ON 

-12V LOFF 
1'

3 OSI I )12 

• • • RTS I 4 
DEVICE CONTROL I ) 24 

)( 
::> " 
... 
0 
0: 

I c 
RIO RCI -I 15 
10-"-

AUXILIARY 20 I 60 MA CURRENT INTERFACE 

+5V 

�;�: 

Q3 

Rl9 

I 
_...J 
4 

R20 

IOK IK 

14 R24 
�+5V 

/ 
+svrs 

ov_JM 

r-1 

lOOK 

-----r,!......, I � I 
.!L_!I�- _j 

6 2 
R24 

� lOOK 

10� 

R21 
220 

Q4 

CR6 

+ I " 
v 

"' 

, 

CR5 

I + <t < H 

I) 

E 

F 

i�, + 12 V  
CR2 

�I 
ML�5 M

)(
L�9 _... 

8 
ML� 5. K 

I I/2W l/2W 112W 

�CI II,L. < - :::!::§14 470PF� 
� =·

I � � � 1470PF +12
1�;tOJ::F 

+12V� !OCPS � 1470PF � +sv-, ON (/) +12Vi S � +12V--:t_ S '\7 4 +12V--,_ ON <r 4 - � CIO 
-12VL3QCPS � '\7 ��vl-oFF : -12Vl:...._ M � -12VLM t -12V"[_OFF � e< t � 

& J��r-u �--- ---!:------
�

---------- --- --:�-�:�· 
1 7  20 6 8 24 

LOGIC GROUND I 7 

L. '; , . , -� , ·-----,.---- 9 10 

a: 
--' " E 1 ' .!l',',;; - - - - -.. 2_1 

15 16 

II 



410755 TERMINAL AUXILIARY UNIT -TAUl 

CIRCUIT CARD COMPONENT LAYOUT 

NOT PRESENT ON ISSUE lA AND 2A 

�--.. ::: --n 

@) � :• 'I II 
'I �I ...-� .... 

;) 
II I (25 131 11 II I ,,·;� I II ::::· :::1 

:�:: .-;:,: ��'::·:::', " • 11 
I � • ; 1 II 'l':-:1111 I 1••:1!1 Ill·-�-�·: II II 14 ';II 1: "·--- :1 II J302 II @I I 

I ' II�� u. ____ _ 

A 

-an-

{jJ �� 00 til � 
-«»- -am- -«»--

0 

� 

!_ l
e 

2 � � CR2 

@: 

@ 

-ell- CR3 
-o::J- CR4 

@ 

I@ 

0 
T.M. 

TELETYPE 
;X:! 

410755 ASSEMBLY 
I
@ 

ISSUE CC755 0 

PRESENT ON ISSUE lA AND 2A NOT PRESENT ON ISSUE lA AND 2A 

COMPONENT IDENTIFICATION AND LEAD DESIGNATION 

CR1-CR4 
Cathode 

Collector 

CE B 
···� 

Anode 
Emitter 

A 

Q2 Q1 

Collector 

···� 
EsC Emitter 

@ 

MLB3 MLAl 
1 16 MLA3 

MLB4 1
0' 

14 MLA2 

2 5 13 MLB1 · ·  2 15 

3 4 
MLB2 3 14 

12 MLBS 
11 4 13 

5 12 

6 9 6 11 
7 8 7 10 

8 9 

(Top View) 
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101. VOLTAGE 

3 __ _ _  .._ ____ 4 ____ .._ ___ _ 5 s----..a. 

�IT NOTES 
VOLTAGE R ANGE 

4107 55 TERMINAL 
AUXILIARY UNIT TAU-1 

ISSUE IA,2A,a 3A INFORMATION NOTES: 
201. ALL RESISTORS 1/4 WATT AND RESISTOR VALUE IN OHMS, UNLESS SPECIFIED. 

7 

., 
A 

B 

c 

I 

D 

E 

5 ( 

19 L 

3 

15 / 

J301 

I 
I 

TERMINAL READY 
+5VlM 

+5vl_oFF 
OV ON 

., 
I 

, 
SEND DATA 

I 
I 
I 

' 

- 111 ... _:--..__12 

I 
R 2  

33K 
_1\/'y--- +5V 

+5vLFF 
O V  ON 

ANALOG LOOP 
1+5VYFF 
I ov ON 
TAU READY +12V-::I._ ON 

12 I 12V LOF� ' RING INDICATOR 
+5V · M 

102. 

11( I o�s ., 
I RECEIVE DATA < 

I 
I 
I 
I 

7 ( I +5V 
I ! 
I CR4 

13 ( +12V 1J111 +12VP 
I CR3 11 ( :-12V�

l
i2VP 

I C4 C5 
9 I .I .I 

+12V +IO.BV TO +13.2V 
+ 5V + 4.5V TO +5.5 V -12V -IO.BV TO -13.2V 

INTEGRATED CIRCUIT BATTER Y CONNECTIONS: 
PART NO. TYPE DESIG. +12VP +5V 

474032 TTL MLA1 14 
474008 TTL MLA2 14 
404049 CMOS MLA3 1 
335529 LINEAR MLB1,B5 14 
335528 LINEAR MLB2 14 
335522 OPT. !SOL. MLB3 
326800 OPT. !SOL. MLB4 

2 
+5VI M 

ov Ls 2 

GND 

7 
7 
8 
7 
7 

-12 VP 

1 

202. ALL CAPACITOR VALUES IN MICROFARADS,  UNLESS SPECIFIED . 
203. ) INDICATES MALE TERMINAL 

---( INDICATES FEMALE TERMINAL 
204. LOGIC DESIGNATION �...,.-INDICATES PACKAGE PIN NUMBER 3 

INDICATES LOCATION ON CIRCUIT CAR D  
205. AT ISSUE 3A, RIO ( IK2W) WAS REPLACED BY RIO, Rll, AND Rl2, EACH 3K 1/2 W. +5V ·� 

ON +12V�-
L__ OFF -12V 

LINE l/ 0 J302 
'::0" - - I � 20 • I 

I 
. 14 

+5V 
n
f r-- -MLB4 _ __ i 5 

_:: __ 0 6 1-�- J 

lf'I;MI'I�MII\..L.+� 
3K I/2 W I 

I 
I 

+12VP li e __ 6. \, li e REQUEST TO SEND I . � 4 

+5V 1 s 
ov_j M 

+5V 

R 5  
tOOK 

R7 !OK 

R 6 
10 

R9 I K  

5 

02 

R 8 220 ICRI 

CR 2 
150V 

12 13 

+5V 

R12 

8 

3 

II 

TR ANSMIT C/L- • 13 

"'X}� e SEND DATA 1 ) 2 C9 � 470PF 
I +12V--:::L ON 
I -12V [_OFF ANALOG LOOP I ') 25 )06 :!::: I / C8 � 470PF : +12V-::LON 
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