




























































































































































































































































































































































































































































































































































































































































































































































































































































Figure 5-9 Automatic Typewriter Keyboard 
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~ <> <S> ~ > <:. > ~ 
r----~--...... -----;--~---_;---~----~--~---_;-__1----r---p_---_+--...... -----....... --...... --....... ~OD.PGND 

.....-;:;t,t~:" ~~D4' L. 
~~ 

T 

RI9 <> 
1,500> 
5% "'> 

~~D27 

R20 "> ~500> 
5% > 

~...Q 
X 

< 
R23,.(> 

1,500,,> 
5% "> 

~"D31 

~ tJ IN645 T;,?~D 

~rQ lN~i51C2 
roo z "I"'M~6 

.t~D32 043 
jlN645 I 

*044 I j1N64'5 ! 

~R2!5 I 
<:> 560 t ? 1/2W 

r-~~~~~--~-~--....... --+_--~~-_+--~-~--~--~~r_-+--~-+-~~~~~-~-~----~----~_C-15Y 
R9,~ ~,. RIO.~~' RII,~ ~, RI2 ~~ ~, RI3.~ ~,_ RI4,~ ~, RI5 n~~' RI6.> ~, 
2.000~ ~03312,O00< "" ..... 034 12,000..> ""<-03512,000<' _ .... 036 12,000<' _~03712,000<, f-D3612,000? .~D3912.p00< ,,"D40 

> IN645 > IN645 i> IN645 > IN645 > IN645 ) IN645 > IN645 > IN645 

"~I 
~r-

"~2 .t1~3 
I ~ 

FF :. 0 ~ 

FF! 
,.. 

0 
;: 

.. ~ i ~~ ~~. ~l .4l .4~ .4.. ..~ ~~ .. ~ ~ .. ~.. .t1~ ~~~.. ~~ .. ~ .. ~ .t~ .. ~ 
D4 I D5 D6 D7 DS D9 DIO DII DI2 DI3 DI4 015 DI6 DI7 DIS Dl9 D20 D21 022 D23 D24 

I 

I 
j i 

UNLESS OTHERWISE INDICATED: 

F FFI ; 
I RESISTORS ARE V4 VI, 10% 

D!ODES 4g~ lN215 
~ " . 

BINARY-TO-OCTAL DECODER 1151 

A-l05 



BINARY-TO-OCTAL DECODER 1150 

BINARY-TO-OCTAL DECODER 1151 

A-106 



N F E T R P 

SET "0" OUT "I" IN "rj IN "I"OUT CLEAR 

t 01 

I 

A+IQV!Al 

~ 
B+IOV(Bl 

R4 
560 

D,K GND Z 

Y 
V 

CI3 
v 82 

~ U 

~-----------+--------+-----~--~------~--____________________ ~ ______ ~ __ -4 ____ ~ ________________________ ------~C-,5V 

UNLESS OTHERWISE !NDlCATED: 
REs/S1ORS ARE V4 VI, 10"" 
CA~C/TDRS ARE MMFD 
DIODES ARE IN276 
TRANSISTORS ARE 2N1427 
OIOOES 06,07, 08,09 ARE IN994 

0( ., u a ...... J: .... >< ~ :I: z .......... :;I > ~ >< ..... 

FLIP-FLOP 1201 

~~~~~~---r---t--~~~~-------------t--r-t--r--~~~~~--~-----+------r-~r---~+------------+--~--~A+IOVW 
~;---+f----~~~----t---r---~----~~------t-;--r~-------+----r-~~r---r-----;---~-----+----~------}-+---~B+IOV~ 

A INDICATOR B INDICATOR 

UNLESS OTHERWISE INDIC,4(TED: 
RESISTORS ARE 114 W, 10% 
CAPACITORS ARE "''''FD 

DUAL FLIP-FLOP 1204 

A-107 



FLIP-FLOP 1201 

DUAL FLIP-FLOP 1204 

A-108 



H 01 

A DIRECT A DIRECT 
SET CLEAR 

K M 

C2 09 

017 
IN276 

B DIRECT 
SET 

V 

018 
IH276 

B DIRECT 
CLEAR 

X 

a"d' 8"1" 
IN OUT 

,~ '1 r 
~I 

rl~00~0~~ ________ +-____ r-~N~2~76~~~ __________ ~ __ +-~-4 __ -+ __ ~~~-+ ________ +-________ +-~~~-+----------4-4---~ATIOV~l 

~-----+~~-1~~----1--4------+-~--~------+-~~--+------r-----4~~~~-+--------~-+-----4----~~~-+-+---oB+~~ 

C8 
47 

<:21 C23 
'--------+-~II-( ________ +--____ 47 ____ +-__ I_OO __ _+_~ 

el7 

; 

02S 
IN645 

027 
IN645 

IN645 

,sO ! 
026 

Tit?~5 
I, I LI _I%~-----+-_U 

,.- ~ 1-( ------!--------~ 
(;7 

01 
IN276 

RI 
750 
5~ 
1/2W 

03 
IN276 

ISO 

07 
IN276 

RIS 
750 
5% 
1/2W 

013 
IN276 I 

L---------~------------------_4----+_--.--~~------------~----------4-------_+------------~~_4!____----~~~--__o_C-15V· 

uO 
lJIILESS OTHERWISE INDICATED: 
RESISTORS ARE 1/4 W, 10% 
CAPACITORS ARE MMFD 
TRANSISTORS ARE 2NI427 

C3 
2,200 

M 
CLEAR O--------l ~ 

~ RI R4 ,~ 10~RJoo* >6apOO 100,000.? > 1/4W I/4W > V4W > 

[c,§ ~~ 1~q;1 R} 
3,000 
5% 

R5 RS 

>~~O 3,000 
5% > 

JO 

A INDICATOR 

I --------~-~--~----~~~ 

DUAL FLIP-FLOP 1209 

.,r 022 "~D23 

RIO )~ RI3 .~ RI6 ,~ RI9 ,~ 100,000 100,000 10~000 100,000 
V4W > 1/4W > 1/4W > II4W > 

~~ ~ ZL~ ~ '1 

-LC4
/ 

cs..l 7 ..lj~ c7l '0/ V' 
_.-.47 47 47 r-

I 
> < < <> 

RI4 <> > RI7 > RII R20> 
< \000 3,000 <> >3,000 3,000< 

> % 5% 5% 5% > 

B INDICATOR 

~~D24 

R22n~ R2Sn~ 
100,000< 100,000.(> 

II4W 1/4W > 
08 09 

025 ~, 

A+ 

1(> R37 vB 
I > ~500 

10V(Al 

+IOV(Bl 

1< 1/4W 

>- o GNO 

~~ - 47 

- ~~~~ .w J.. '(. ../ ~ ~~C I' '> 

t~~l 
R23 R26 < > 3,000 3,000 
5% 5% 

M 

019 

9 

FO 
cof ~ 
"\ ~ r--

DI .. ~ 

~~ ·'1 
~ 1 104 ~ • I., t I 

1
03 ~ 

.. ~021 R6,< < R9 
~SOO< .?~SOO 
5% > > 5% 

I I 
D7~~ OS ~~ 09 ~~ 011 .. 

~06 
RI2 RIS 

"~010 ~500 1,500 
5% 5% 

~ 1 
........ 

I 
Dl2"~ 0I3"~ .. ~ 

DIS 
RIS_< R21 "~014 ~SOO< I,SOO 

5% i> S% 

016"~ 
R24 R27 

I,SOO ~SOO 021" 
5% 5% 

:t.t 
IIN645 

1N645 '1: ~ R2 8 
60 5 

-

CII '-
180

T 
1 I 

I t l ~ I ~IFT ! 
L _ ZERO !. 
U~ vr O~ 

PULSE PULSE SHIFT 
IN OUT ONE 

0" 
ZERO 
OUT 
FPI 

-> R29 
>1,500 

~ 

ON 
ONE 
IN 

FF"l 

UNLESS OTHERWISE INDICATED: RESISTORS 
ARE 1/2W, 10%. CAPACITORS ARE MMFO 

I 

J 
> R30 
>I,SOO 
< 

Of' 
ZERO 
IN 

FF"I 

DIODES ARE IN276. TRANSISTORS ARE 2NI427 

-
180 O2T 

--CI3 

\ I TI801 

I 
OH 

ONE 
OUT 
FF"'l 

I 
OL 

ZERO 
OUT 
FP'"2 

I T 
R31 

~,~~ 
VV 

R32 <> I,SOO 

> 

OR 
ONE 

IN 
FF"2 

r'1 -~ 
ISO 14T 

-'-OS' 

I I TI~o 1 

I 
OK 

ONE 
OUT 
FF"2 

I 
OX 

ZERO 
OUT 
FF"3 

1 1 
A /\ 

R33
V 

1,500 

<:> R34 
>~SOO 
') 

I 
OT 

ONE 
IN 

FF"'3 

'-

CI6f 
180 1.. I 

CI7 

i ! 1'81 
I 

OW 
ONE 
OUT 

FFIF 3 

I 
6z 

ZERO 
OUT 

FF"'4 

QUADRUPLE FLIP-FLOP 1213 

A-l09 

1 1 
R35 

}~~ 
VVv 

~ R36 
<> ~SOO 
)-

OU 
ONE 

IN 
FF"'4 

lCIS 
T 180 

I 
! 6Y 

ONE 
OUT 

FF--4 

I 

I 

C-I5V 



DUAL FLI P-FLOP 1209 

QUADRUPLE FLIP-FLOP 1213 

A-ll0 



r-------------------------------~--------------------------------_.--------------------------------OA+IOVW 

R9 
68,000 

1/4W 

RI4 
47,000 

V~----------t_------~~----_1~------------_4----------_.--------_.----------_+----._----~----~r_----~~--~OO GNO 

C3 
RIB 

~?~HfV 
22 

I ~"~~ tOil 

- .. ,., I 
~4S 

Ci 
I I n.~ 

I ~ R3- 4-, t 
I 

I 
C7 

I fl~T3 I f'N64S 82 

I I ISO 

xO I b!JXX) 
I I I tos * 07 

~T2 I I I I tOIO ~~C I 
1013 I T R4 .-.276 1N276 IT~ IN276 T2~F 

3,000 _IL 
lC2 ~.lIt- ~IIL 1'-470 RI7 ~~ RII (00 

01 C6 1N276 220 
IN276 82 014 

1N645 

U 

R20 ? I 
RI9 
220 

220 I 

~~ LL~ L·"" t~ L:-.. l~ ct' S% 

045 ~.~~ 03 
iiiZ76 "5% ii'f276 INZ76 820 

5% 

~ ________________ 4_----~----~----~----------~~--------------------~--~~------~~----------~C-15V 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE II2W, 10% 
CAPACITORS ARE MMFD. 

DELAY 1304 

r------------t----~~----11------_r------~----~------~--~--------------------------~~0~ 

1 

RI 
10.000 

O! 

2NZ451 

1 1 1 
J K L M 

UNLESS OTHERWISE INOIOO"EO: RESISTORS ARE 112W, 10'lr0 

DE 1= Q.2 JJ SEC. DELAY UNE 330 OHMS. TAPPED AT Q.OS 

~ SEC. INTERVAL. DEC. 330-25£-6 

DE 2-DE 5 = Q.2 jJ SEC. DELAY LINE. DEC #. 330 - 25 E-3 

P 

DELAY 1310 

A-l11 

1 
T 

R3 
330 

04 
R4 RS 1N994 
68 68 

nTl 
V W 



DELAY 1304 

DELAY 1310 

A-112 



r------------;------~------~---------------------~------------~------.-----~~----------------------+OOG~ 

RI 
22,000 

01 R3 

n III 
J K L 

UNLESS OTHERWISE INDICATED: RESISTORS ARE II2W, 10% 

DE I 8 DE 2 ARE 0.2 ~ SEC. DELAY LINE. 330 OHMS 

TAPF'ED AT 0.05 ~ SEC. DEC"" 330-25E-6 

+!Ov(A) 
A 

M 

+IOv(B) 
B 

RIO 
33,000 

R5 
22,000 

02 R4 
IN994 180 

DELAY 1311 

ill 
T v W 

M~ ________ ~ __ ~ ________ +-______ +-____________ ~~ __ ~ ______ ~ __________ ~ __ -UD GND 

u 

z U--------~ 
K O~-------., 

R2 
4,700 

RI4 
120 
5% 

~----+-+-~--~E 
DEC 

.T2026 
'------+--+-+----0 F 

L-____________________________________ ~-------------------~--~JC -15v 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE II2W, 10% 
CAPACITORS ARE MMFD 
QI AND Q2 ARE 2N982 SELECTED 
FOR lEBO 5 100 uA 4'1 

PULSE GENERATOR 1410 

A-113 

1 



DELAY 1311 

PULSE GENERATOR 1410 

A-114 



r-----------------------------------------------------------------------------------------------{)A+~V~l 

r-----._----~----------~~------------._------------------------------~~---------------------------------oB+~V(~ 

R9 
!i6,OOO 

I 
1~276 

RII 

~'~~_.S~ 
IT~~~AB 

t R21 
68,000 
V4W 

HD-----+f-f I SIGNAL 
INPUT 

RI 
120 

R4 
4,700 

I'll. 

R26 
220 
5")10 

~----~------------~+_----+_----~---------+-----------+----+_--------~-------+------------------------~-UC-15V 

S 
PRE-AMP 
OUTPUT 

------.--------------­c.uo .... z .......... z ........ ::)~~ ..... 

PULSE 
IN 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE II2W, 10% 
CAPACITORS ARE MMFO. 

SENSE AMPLIF !ER 1540 

r---------------------------------------------------~~-----------------------------------------oA+KW(A) 

r--------------------------------+------------------------------------------~B+~V(~ 

r-----------~r1r_----i_---------1------------~~------~--------~------------._._----_.--_.--~-oDGND 

Clt!R2 82 3,000 
5% 

C71421 82 000 
5% 

y S 

Q7 
2N2451 

R28 
~ 

2?y~5 MFO 

019 
1N645 

R30 
ISO 

5% I12W 

I 

~--~------~~------~---------4----~------_+------~~----____ ~--~~--____ 4_------~--------____ ~~OC-15V 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE 114W, 10% 
CAPACITORS ARE MMFD 

PULSE AMPLIF IER 1607 

A-115 



SENSE AMPLIFIER 1540 

PULSE AMPLIF IER 1607 

A-116 



r------,i----.. '----... '----'t------1'~---.. '----.... , ---~,~--------.;o A+ IOv (A) 

t~~·ooo t~ooo ~~ooo tt~.ooo t~ t~Rooo t~~ooo ~~i(ooo }g[OOO 

I ,..--, --+I------.----t-I -----.----+I---.---+-/ ----r----+I~-----t-I -----<lr--+I---t-----t-I-----.---o D GND 

I I n. I I M I I M I I ~A I I ~e I I QG I I 07 I I 08 I I 09 

H5~71 2~[fl;v[1) 2~7~~ 2NW[1) 
>\'~ i Rk I ~~300 I ~~.bl ~~ I S~ol ~Jx,i t~o I t50k 

I I ,5% I 15
% I 15

% I 15
% I 5% I 15

% I 

I. 

I I 

b b J b b b ~ b b b b b b J b J b 
F H K L N p R s T u v w x y z 

lH..ESS OTHERWISE INDICATED: 

RESISTORS ARE 1/2W, 10% 

INDICATOR DRIVER 1669 

r-----------------------------------~------~--------~--------------------------------~------~-----------o.~OV~! 
r---~~---~~--_;---~----~---~--~----~--~+_---_+---------~~~ 

~----~--~------_+--_+--~------~~~------+_--~~~----~~--------~_+--~--~--_+~E-3Y 

~------~--_+----------~~--------+_--+_--------~--~-------+--_+--------~--~------~--+_--~------~C-I$Y 

K 
INPUT I 

L 
OUTPUT I 

UNLESS OTHERWISE INDICATED 
RESI S TORS ARE 112 W 10% 
CAPACITORS ARE MNFD 

M 
INPUT 2 

U 
INPUT 3 

BUS DRIVER 1684 

A-117 

T 
OUTPUT 3 

S 
INPUT4 



INDICATOR DRIVER 1669 

BUS DRIVER 1684 

A-118 



r-~--------------~----------------------~----------'---------------~----------------------------'---~A+IOV(A) 
r---~~--------~r----------+---------------+----~~---'----------------~'-~B+IOV(B) 

r-----+---~~--_4r_--~----;_----~--~~----~--~~----~--_.----~----~----+_----~--~--._--~--~_H~~O GNO 

~ R3 
;:>2,700 

I 

SR6 
~2700 

l 

47T 5,600 PJ_7.1 RI4 

.( RI3 
52,700 

1 

07 
IN645 

DB I 

~--Mt---+------. · Lj·% ~O:IO~ ,'I', 03 
IN27S 

<: RIS 
9,700 

1 
IN 276 f 
04 

l 

1M~~1 

'f I. f~:111 
CI5 

2NI304 

~ III 

I Q~R I II ~~O 
~---MI--_---+------+2NI30 --- I 

.l..C21 
.01 

MFO 

L-______ -l __________ ~==========t================l==========:t========~~::====:::j~====::jl--i_--------OC-15V 

~LESS OTHERWISE INDtCATED: 

RESISTORS ARE 112 W, 10% 
CAPACITORS ARE MMFD 

01 
IN429 

03 
IN429 

• RED DOT 

RI 
470 

R3 
2,000 

WW 

UNLESS OTHERWISE INJICATEO:RESISlORS ARE II2W, 10% 
EXTERNAL RESISTORS ARE Tl£RMISTERS FENAL TYPE 
JA41J1 OR EQUIV, 10K GU 25°C. 4.4% fOC 

---------------------­... u 1:1 OM ... :z: _ ..... :I z: ... _ .... ::. :> :t ....... 

BUS DRIVER 1685 

N 0( )< ::e '" c: - '" .... z ~ ...... '- :r: "'" ... 0 " • :. ----------------------

POWER SUPPLY CONTROL 1701 

A-119 

A+IOA 

R20 
2,700 



-y--------------------------;r--------------~r_------------------------------~----~A+I~IA} 

....-----_------------+-----------------+-----....------.------------------h---.() B + 10V (B) 

r--~_--_+---_+---_+---~----4----~----~---~----~---+_--._-._-_.---_+~._~0 GNO 
R2 100,000 

CI ~ RI 

"q''"' 
K 

U 

017 
IN645 

I I 0 (; 

I 
lCI7 ~ IN645 

. TM~IO 015 
N 1 I IN645 

c71 i 01 014 
MFO IN645 

013 
. IN994 

!l60 

f
l R29 

L--------~===========i====================j:========~~==========t=========~--_1---------~C-15V 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE 1/2 W, 10% 
CAPACITORS ARE MMFD 

BUS DRIVER 1690 

A-119a 

THIS SCHEMATIC IS FURNISHED ONLY FOR 
TEST AND MAINTENANCE PURPOSES. THE 
CIRCUITS ARE PROPRIETARY IN NA TUREAND 
SHOULD BE TREATED ACCORDINGLY. 

COPYRIGrT 1963 3Y ::::IGITAL 



BUS DRIVER 1685 

POWER SUPPLY CONTROL 1701 

A-120 



BUS DRIVER 1690 

A-12Oa 



OUT I OUT 9 

F V z 

I 1 r I 

I I I 
I I 

lr 

'l 

rrrrrrrrT=otli 
I I I I I I I I j j 1 
I tOI I '03 I '05 I t07 I '09 I t~1 tOl3 

+015 fOl7 ~~_ 

F F F F F f F F F 
l'''''v~'' 

RI R3 R5 R7 R9 RII RI3 RI5 RI7 

6"200 6 <2'" ,200 1200 ,200 •• 200 ,200 ,200 <200 

E H K M P S U W Y 
IN I IN 9 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/2W, 10% 
~OOES ARE IN276 
CI- C9 ARE 6.8 MFo, 35V, TANT. 

SvVITCH FILTER 1703 

OUTCI) OUT(31 
W y 

O~IOV(AI 

° GNO 

OC -15V 

.-----~--------------------r_------~~--------------------_.------~------------------r_------~~----~A+IW(~ 

~--------------~--------~----+--------+----------------~-oV BUS 

r-----+---------------------------1-----------------------r-~----~------------------------_+~OD GND 

~------------~~~----------------------------------------~------------~------------------~OT-~5v 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE II2W, 10% 
CAPACITORS ARE MMFD 

READ/WRITE SWITCH 1972 

A-121 



SWITCH FILTER 1703 

READ/WRITE SWITCH 1972 

A-122 



r----------1---------------------------------------0A+10V(Al 
P 

(TP) 
M 

(TP) 

r---------~-~--~----------_4---~------------~------O~S.x ~D 

CI 
220 r---------+---~---------._--~-----~R-3V 

+ C5 
~47 MFD 
-I 20V 

~-----------~---------+_--~-~---~V OUT 

~-_--_-__ ___1------}_--------__Oz (TP) 

Rl7 
10 

L--~~-~---~-~--_+----~--~---~-~~--~--+_------oW-13 

L------~----_+--------------_+--4_---~--------t_------oC-15V 

UNLESS . OTHERWISE INDICATED 
RESISTORS ARE 1I2W, 10% 
CAPACITORS ARE MMFD 
TRANSISTORS ARE 2N982 SELECTED FUR 
IESl' ~ IUO JJ. AIIIIPS AT 4V 

L----------------~---------~---------------------~T-35V 

y 
(TP) 

---------------------­
« '" '-' c ...... % .... '" ~ ':E z: co. '" '" ... ~ > ~ >< ,.. '" 

MEMORY DRIVER 1973 

A-123 



MEMORY DRIVER 1973 

A-124 



UNLESS OTHERWISE SPECIFIED: 

ALL RES!STORS ARE 47 AJ"" 
ALL CAPACITORS ARE -4700p f. I"" 

SPECIFICATIONS UNLESS INDICATED 
DEPEND UPON CIRCUIT APPLICATION 

E F H J K L M N 

Y I I I I I 61 
t1CI i:1C2 PC3 C1C4 t:1CS i:1C6 _RJ~ T C7 t1= Ce 

~ P ~o P fJ f1 I=1 I=:1 
112"" 112"" 112"" 112"" 112"" V2"" 112"" "" 
3W R2 W R4 3W R6 3W RS 3W RIO 3W Ril 3W RI4 3W RIS 

z y x w v u 

0( .. v Q ...... J: ~ >< ... :E z ......... :!) ;.. ~ >< :>- N 

RES !STOR BOARD 

---------------------­
c .. v 0 .... J: ... '" ... :E <I:' ......... ~ ;0. J: >< ..... 

lQ7A • ,I' ....., 

RES ISTOR BOARD 1978 

A-125 

T s 



RESISTOR BOARD 1976 

RES ISTOR BOARD 1978 

A-126 



04 
IN276 

02 
IN276 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE II2W. 10"'­
CAPACITORS ARE MMFD. 

,......----------+----+-------------1~------------I_---_oA+IOV(A) 

v 
L....--+ ....... +--------------+------+----<l_-........ ---o INHIBIT 

SUPPlY 

~-+============;;;=~Pt================~--r_----------~~_J~~O ~O 

012 
1N276 

L-----~~-------------------~~----~-----~~_oT-~V 

"' ..... ~ < c; - .. ,. ... :z I: - .. ~ r ...... 0 ....... »­----------------------

INHIBIT DRIVER 1982 

A-127 



INH IBIT DRIVER 1982 

A-128 



r-----------------._--------------------------------------------------------------------------~BtIOV(B) 

L 

01 

R4 
68,000 
1/4 W 

R 

RII 
1,500 
5% 02 

.-----------------<ir-RS-----------<ir------------------()A + I OV(A) 

V 

RI2 
1,500 
5% 03 

68,000 
1/4W 

Z 

RI3 
1,500 
5% 

w 

~~~ 68~ ~5% 
x 
y 

2NI~1 
o 
y 

~--I~--~~OD GND 

lPtt645 

*P~645 I 
~Fot ~ t~~o 

!N276
1 

IN276 , :N276! 
I ~~r_----~--~----~--_+------------____ ~J~I ~~Oll ('"2W 

UNLESS OTHERWISE !ND!CATED: 
RESISTORS ARE 1/4 W, 10% 
CAPACITORS ARE NNFD. 

INVERTER 

1 1 OC-15V 

Alf"1~ 
"'T IV.J 

r-------------~~--------------._--------------~--------------~--------------~-------------------oA+1OV(A) 

DI 
IN276 

RI3 
1,500 

5% 
D2 

IN276 

RI4 
;,500 

5% 
D3 

IN276 

RIS 
1,500 

5% 
D4 
IN276 

5% 
D5 

IN276 

RI7 
1,500 

5% 
D6 

IN276 

C7 
.01 
MF"D 

RIS 
1,500 

5% 

C8 

T·OI 
MFD 

L---------------~--------------+_--------------~---------------+--------------~--------~~~~C-ISV 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE 1/4W, 10% 

CAPACITORS ARE MMFD 

INVERTER 4106 

A-129 



INVERTER 4105 

INVERTER 4106 

A-130 



~------------------~-----------'--------------------------------------------------------------------~~A+IOV(A) 

~------------;-----------~-------1--------------~---------------------------------------------oB+IOV(B) 

04 

1 NO 
~IN276 

1~~76 I N 0 I~ 
1~76 

j :: =~ 
D9 

IN276 :: :'~l'" I 011 
IN276 

W 

I~k~ 

013 
IN 276 

l~k~6 

07 IN276 

U 

v 

x 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/4 W, 10% 
CAPACITORS ARE MMFD 

R!5 
1,500 

5% 

EL 
01 
IN276 

R7 
27,000 

R9 
56,000 

RIO 
1,500 

5% 

2NI305 

08 
IN 276 

S~~O 
?V2W 

GND 

~----------------------------------~-------------------I~------------~-----OC_15V 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE 1/4W, 10% 

CAPACITORS ARE MPiFD 

DiODE 4 no 

A +IOV(AJ 

D GND 

019 
1N645 

020 
1N645 

021 
1N645 

022 
IN64!5 

R7 
560 
1/2W 

C -15V 

B +IOV(BI 

DIODE 4111 

A-131 



DIODE 4110 

DIODE 4111 

A-132 



r-----------------------------~----------------------------_.----------------------~--------------------OA~OV(A) 

1"2 I 
120..L 

04 iN276 

EO 14 
IN IN??'p 

F O ..... u_'" --IIIII~J-~ 

02 IN276 

IN DI IN 276 

r-----------------------~----~----------------------~~--~--------------.__+--------------------~B.IOVIB) 
r-------------------~~--~--_.--------------------4_----+_--~--------_+--+_~----._--._--._--~D GNO 

DiG iN270 

JO 14 
IN n", 

06 U~ INfl' 
IN276 KO 

Q4 

~T 

~Q5 

to" 
~O5 2NI754 F;ol 2NI754 

T 
2,2l{j 

Lw 
I) ole-

Lz 
OUT 08 IN 276 OUT 014 IN276 OUT 

U X 

IN 07 IN 276 11'\ DI3 IN276 
SO 14 R5 RI3 R21 

1.500 
5% 

UNL~5S OTHERWISE I"IOICATED: 
I RE515 TOR'S ARE 1/4 W 10 °4 

CAPACITORS ARE MMFO 

D5 1,500 011 1,500 D'7 
IN 27& 5% IN276 5% IN276 

L-----------------------------~------------------------------~------------------------~--4_ __ _oC-,5V 

---------------------­.. '" '-' c _ _ ::: ~ '" _ J; z ... .. '" _ :: > :t x ~ ... 

DIODE 4112 

.---------------------------------_.----------------------------------~----------------------------------_C~·+OV(Al 

E 
IN 

F 

C2 
2,200 

!J6 

CI 
2,200 

02 
Ro---...... II---...... 

IN 
S o----IIiI-~ 

01 

~-------_<'lB+IOV(B) 

.---------------------------~----_.----------------------------~----~----------~--._--._--._--~~D GND 

C4 
2.200 

OUT 

IN 

010 
IN276 

U 0------1 ..... - ... 
IN 
V o------j~---+ 

L 
OUT 

020 
IN276 

O-----....()'w 
OUT 

019 
IN276 

P 
OUT 

N 
IN 

M 

D30 
IN 276 

Q------Dz 
OUT 

x Q----I~----+ 
IN 

~76 

MFD T
~ 

RI9 
560 
112W 

C8 
.01 
MFD 

~---~---------------9--~~---------------~--~-----------~-~'~OC-15V 

UNLESS OnERWISE 1N0ICATED~ 
RESISTORS ARE 114 W, 10"4 
CAPACITORS A~ MNFD 

----------------------
0( • " Q ... _ :l: .., .. _ ::Iii ~ ....... _ ~ > :I: )( ,.. .. 

DIODE 4113 

A-133 



DIODE 4112 

DIODE 4113 

A-134 



r-----------------------------~------------------------------~----------------------------------------_oA~OV(AI 

r-------------~:)B~O\f(BJ 

r------------------------r----~------------------------t_--~r_------------------~_.--~--~----~D GND 

UNLESS OTHERWISE INDICATED~ 
RESISTORS ARE 1/4 W, 10% 
CAPACITORS ARE MMFD 

Q C4 
330 

I 2.2~ 5% 

I 

CAPACITOR-DiODE 4 i26 

~------------=~OA+IOV(A) 

.----------------+---------------~--------------_+--------------_-----------------------o B+ 10V(B) 

Rl8 
33,000 

015 
IN276 

R23 
33,000 

019 
IN276 

R28 
33,000 

022 
IN276 

.-------+-------~------_r------~------_+------_+------~------~-----~~----_4~------~----._<)D GND 

025 
~--~------r_--~--+_------+_--4---~------_r--~--_r------_+--~--_+------~--~-~--~----~IN914 

R31 
560 
1/2W 

~------r_------*-------+_------~------_r------~------_4------~------_+------~-~----~----~~C-15V 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE 114 Yr, 10% 
CAPACITORS ARE MMFD 

CAPACITOR-D!ODE 4127 

A-135 



CAPACITOR-DIODE 4126 

CAPACITOR-DIODE 4127 

A-136 



C2 
150 

----------------------....,...------~OA+IOV(A) 

~--------------------------------_.~~O~--~r--t-~-~~--t-~JD GND 
IN276 

I 

~ 
~2,200 

I GATE PULSE 
IN OUT 

1 C8 lClo I" 

GATE PULSE 
IN OUT 

GATE 
IN 

PULSE GATE 
OUT IN 

PULSE 
OUT 

C7 C9 

T 330 T330 

D9 
IN276 

n~n 
1 

* 1~:761 t 1~~761 '* 1~176 
V 6u x bw z by 

GATE PULSE GATE PULSE GATE PULSE 

I 
I I 

I I 

II 

i I 

I I 

i~ ~ 
IN OUT IN OUT IN OUT 

L-____________ ~l--------------------------__ ----------------------------------+!--~-OC-If 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/4';\\ 5% 
CAPACITORS ARE MM FD. 

R3 
33,000 

l~ 
T"" 

01 
IN 276 

RI 
1,500 

CI r 
E H 

D3 
IN27S 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE 1/4W, 10% 
CAPACITORS ARE MMFD 

¢-----oP 
I 
I 

M 

CAPACiTOR-DiODE 4 i28 

OA+IOV(A) 
B +IOV(B) 

D9 
IN276 

o GND 

016 
INS45 

015 
IN645 + CII 

-L C7 
- 3.9 MFD 

-IOV 
.01 
MFD 

C-15V 

It5'ffS 

T V W 

CAPACITOR-DIODE 4129 

A-137 



CAPACITOR-DIODE 4128 

CAPACITOR-DIODE 4129 

A-138 



.> R2 
:>88,000 

i/4W 

Z 01 r 
~~ 

·0· 
OUT 

F 

I 

... 
IN SET 

I I 
I 

I 
1,000 

4% 
( f 

~~O 
1\ 

~ltOO: ~~O > '> R4 ' 

~~~:~ :>1,000, . 
L.....-

~: .1 

PULSE 
OUT CO MPLEMENT 

·0· 
COMPLEMENT CLEAR IN 

H J L P T 

I 
I 

R24 I 
iPOO 

5fos\ 
1,000 D4 03 

01 07 .wo I I ~I I 1 14 t I 18 Dc p~ 4,7.0 ... 
I~' 

~ ." 1\ 

,~ RI3 6:},Scxl' >~28,:~ ~.&o > :~~: ~: R22 :> 
:>',"000 : 114W 1/4W ~: 1,000, 15,000 > 

~ 

~ I 
~~, ~'I DIS 04 CI!-~ f." 

IN9I4 If." ~ , 1 ~ 

"(' 
OUT INO 

R S 

1 
I 

R33 
3POO 

5% 

t 

I 

> 
R35 > 

68,000 > 
114W 

-- +IO(A) 

+10(8) _8 

,K GNO _0 

"'J::Il I .~ RI _.> 
3,000.> 10 I CI 

680 
~ 2NI S I 
~ C2 fi 

.~ 
2N1305 ~ 

~~ ~ 
RI2 ~ ~2N1754 2~4' 
~OO ~60s .. '&-2 S'I. ...... 

~;J ~~ I/2WS% 

~ I ~ 330T •• 
R23 ~ 
l~ 2NI305 

I12~U; 

I~S~ 
I 014 ~ 
IN645~ 

I DIS 
IN645 

016~ 
IN645 

.. JQ6 W 

~ ~~ ·llY· ... _-"" U:>~ ;r-C2 
, 2HI305 ~ 

F- ;.~:9 

o 
680 

S2J. 
Y .01 r- '""""' 

MfO 19 I~~O R9 : ':4 ~~T I i "i 5 .. 
~, 

UNLESS OTHERWISE INDICATED, TRANSISTORS ARE 2NI3O!5 

DIODES 1-8 ARE CTP-2425. OTHER DIODES ARE IN276 
RESISTORS ARE V2W, IO%. CAPACITORS ARE MMFO 

i 

C8 
> 330 :> Rl5 
>2,200 

• 5% 

CJ3 > 
330 '> ~'"""~ 820 R21' TCI5

• 
~ :> R31 

2,200 • 
5% Oll~ ~ ,>~~ 

i 

I 

------.--------------­<C • u a .... z: ....... ::I z ........... ;:) :> t: x .... 

FLIP-FLOP 4201 

MFD ~ 

fl." 
~ 

R32 , 

:~ R34 ~: 
,>560 

--C-15V 

L-~----_+--~-+----4+----~--_+4_--~~~~~~~+_r_--~~----r_--r_r_--Hr----~----r+---_+~~--_+~t_---O-B~OV;B; 
RI9 > > >. R37 > I 

.~ R4 ~ R5 ),RIO ? RII R42 ">IR
O
I4
00

• • IS,~~ ,> c R21 • R25 R26 R416 > P.32 > >fl36' 15,0%9 > I 
• ~OOO < 15,000 >IPOC, : 68im l.ovO' ,>'. 1,000 C> C 1,000 , I~,OOO : 1,000 ~OOO > 68'19g~ > >1.000 > ~OOO > I 

!b~3~O ~ sl.o~?> /~3~~ /~ _ ~~O {R31 ~i I 
I ~~ I ~,,' V4W;' 'I" I (I~' I I~~ ~ "~~ >6~;P~ ~~/T ~~, ' 

I I J u~, I 1 J Q4 "-V \' OS \' 1\-, '" ~rtfo l'7Q8 "'-V \, Q9 \' I 
Va3 ~ V2NI754 /~ A A A ...... 2NI754 ...... Q6 1 '1-'07 '5% V2rm54 /~ ...... 2N1754 , QIO 

~+---<p--__ L..---..vvv ~3 ~;J I'~ ~-- H-+-----. __ '----...,····v Ef3 ~3 ~~~ ~ 

• R8 ~ ~,R50 3~~RI7 < ~ RI8 • R28 k- :gl R5I > _ ;:ZO · R34 =--~.R40 
• 2,200 ;>1,0')0 2,200: j~D21 >7;~ >1~ j~D7 • 2,200 ~r:~~0.~ ;.~M~ID ,>2,200 1 ~"012 >7~ 

1/2W 1/2111 MF!) 1/2W I 

1 
C411820 82011 CIS 

C9 11820 C2211820 

UNLESS OTIiERWISE INDICATED: 
RESISTORS ARE 114 1/1, 10% 

r.APACITORS ARE MMFD 

DIODt.S ARE IN276 

TRANSISTORS ARE 2NI305 

DUAL FLIP-FLOP 4209 

A-139 

-D GND 

"013 
IN64 

"()14 

IN645 

'~Dl5 
IN645 

" ~D16 
1N645 



FLIP-FLOP 4201 

DUAL FLIP-FLOP 4209 

A-140 



C3 
2,200 

CL~R~~~----~----------------------~--------------------~~--------------------" 
023 ~~ 024 ~r 025 ~~ 

r------------+---_+-------+------'t--------f---....,----------t-t--~A+IOV\A1 
r----------,~I-------4J~---+---_::l__----____.l~-+----;;;~----....,...-____1---j-----_,----tf---~-S+IOV\6l 

~ RI 1<4 )~ Z I RIO . ~ RI3 > 1 RI6 .> RI9 . ~ I R22 R250~ I> R37 
100.000 68,000 R7 .<; Ii 68,000 -> 68,000> I 68,000-> 68,000 <> I 66,000 68,000 I> 1,500 

> 68,000<:> '> '> i '> > i I ? ~o GND. 

I ~ @2 ffi3 Q4 05@6$71 J~d\! _ 1~017ilv rl--* ) .....---+---t-+-r.;!--+-: ~~ r;~ I 1 ~ \XI t I i IN645 

R2 I I~~T J l 19ri 
150T \ ) ~ 1150

\ 150 1 l l ) ~ \150\ 150 1 ~ l ) ~ \1501 IIN6~N~10 '+' rl l ''-T!J.!YJ.l !IC5
r J ~D '(l,Y , ~61 rlcJ iT' ':!:cB1 'IC9)!!' ,! -roC,O' IDIS' 09 

I I ~3~~0 ~i~~ I I I ~~~ox~o~ 1 II L~3~~~3~~0 > II LS3~2m I ~~~51 
II 1 1 ' T .,"" 1 ~ 1 + 1 · t:J 1"\ lIt I~r 020 

R6 > > R9 I RI2 RI5 I "" RIS < R21 R24,,> R27 021'" .( 

01~1l- o3"1l- 04 4 II~~~~ 07~1l- DB t ~Il- I +011 > 012" I~l I" 015 > ~016 t1N645. 

R3 .. ~.02 1500 <> ">1500 I .. ~D6 1,500 1,500 I .4~PI'O 1,500 <' i,500 .4~ 1,500 <> I,~~O 1 IN9:~ to <> R2B I,~~O 1N914 5%',> <.>'5% 1N914 5% 5% 1 IN9I4 5% > 5% 5% t I <~;~W 

I Til I ( -C-15V 

1. 
PULSE 

IN 

I V 
SHIFT 
ZERO 

F S 
PULSE SHiFT 

OUT ONE 
ZERO 
OUT 
F~I 

UNLESS OTHERWiSE INDICATED: 
RESISTORS ARE 114 VI, 10 % 
CAPACITORS ARE MMFD. 
TRANSISTORS ARE 2N1754 
DIODES ARE IN 276 

<) R29 
<>~500 
~. 

( N 
O;';E 

IN 
FF"'I 

I I I I I 

I I 1 j I 
R30 I 1 <:> 1,500 1 

'> Ii,~ 1 
13C13 

330 

T 

L I 
P OL 

ZERO ONE ZERO 
IN OUT OUT 

FF~I FF"'I FF#2 

I I I I I i I I I I I I I R35 R31 

1 I j I 
'\N'v 

111 I 
1,500 

I l 
1,500 R33 

'V\/'v VV'v 1,500 

I'K:!: 1 I 
I 

ICls' =1 1 C!B R32 1 R34 ) .~ 1,500 330 > ~500 330 1,500 

I 
T 3 0 

,];C15 ~ 1307 
330 330 

T j 

t C K X T W ( Z t L 
ONE ONE ZERO ONE 0 NE ZERO ONE ONE 

IN OUT OUT IN OUT OUT IN OUT 
FF""2 FF-2 FF"3 FF"'3 FF""3 FF""4 FF .. 4 

FF.4 

QUADRU PLE FLI P-FLOP 4213 

CLEAR 

I
r-I r--~t--+-4--~-4-~-_.--_.-_+-+_4_4__+-~----'t_-~~-+_4__4~-+_4_-_+---~-~_+~-~~----'~~OG~ 
03 ~r ~~.o4 ~.~~ ~f~ 012~r ~[_01411 ol?~~ ~~Dl9 wI. 

I

IN9I4 r r,;~ ~ ~ 1N914 IN9I4~-++0~~ 0 ~ r- IN9I4r- ~t\ (,~ N9f4 1N914~-++~~~ r;~~~-++--+---4~914 ~~J'~~ 
01'-.[:) '=~21 _ 10KD '-::VQ4..L ..L Q5\...r;.' '(L/06 ..L I I 07\...D '(vas -L ~FD23 

C2 =-r- \2NI754 2N1754 I ~~ &o"T" 2N1754 2N1754 ~C12 CI3_--r- \2NI754 2N1754 'T';C181 IC ~ 12N1754 2N17s., ~ 

R20 

<> 3,000 
> 5% 

R23 ~ 
\~OS 

.4 ~Ol ~.r > D2 j ~ .4 ~1N02676 ~RIO 10NI027~~~ ~~ 011 . $>~i~ 013 ~~ .4~ 016. <' li~~, DIS ~~ ~ 
1N276 ~~ SlN276 ~500 '" IN276 < ~ 1N276 IN276 <' R22 IN276 <:> R2!i 

5% r 5% i> 1,55~ (> 1,55% <) 560 
L-~--~--~+_~~~~~--_+--~+_++_4_+--+_~4-~~~~~~~~~~~~~ J~ 

L-____ +_----~--+_~~----~~--~------+-~~~~----+_--__ ~----~--~--+_-----~j--~~----~--~--~~~C-15V 
b 

H F 
ONE ZERO 

IN OUT 

() 0 (~ ) 
oJ E M L 

ONE ZERO ONE ZERO 
OUT IN IN OUT 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 112 W, 10% 

CAf'lllCllORS ARE MMFO 

o ') () (~ 
N K U T 

ONE ZERO ONE ZERO 
OUT IN IN OUT 

() ob b 
v S y X 

ONE ZERO ONE ZERO 
OUT IN IN OUT 

QUADRUPLE FLIP-FLOP 4214 

A-141 

FF~ 

I) () 
Z W 

ONE ZERO 
OUT IN 



UNI,ESS OTHERWISE INDICATED 
RESISTORS ARE 1/4W,IO,," 
CAPACITORS ARE MMFD 
DIODES ARE IN276 * THIS JUMPER IS INSTALLED DURING MANUFACTURING. 
IT IS NEEDED WHEN INHIBIT FEATURE IS DESIRED. 

!l * THIS JUMPER IS NOT INSTALLED DURING 
MANUFACTURING. IT IS USED WHEN INHIBIT 
FEATURE IS NOT NEEDED AND STANDARD LOADING 
OF F FC rs DESIRED. 
TRANSISTORS ARE 2NI499A 

---------------------­
... '" Q .. _:1: ... :0: _::E z ...... _:>;. J: "' .... 

FOUR-BIT COUNTER 4215 

A-141a 

~C4 
~r-.ooIMFD 

R28 > 
3,000,(' "019 

5% < 

6J 
ONE 
OUT 
FFD 

THIS SCHEMATIC IS FURNISHED ONLY FOR 
TEST AND MAINTENANCE PURPOSES. THE 
CIRCUITS ARE PROPRIETARY IN NA TUREAND 
SHOULD BE TREATED ACCORDINGLY • 

COPYRIGHT 1963 BY OIGITAL EQUIPMENT CORPCRATJON 



QUADRU PLE FLIP-FLO P 4213 

QUADRUPLE FLIP-FLOP 4214 

A-142 



FOUR-BIT COUNTER 4215 

A-142a 



QI 
2NI3051 

I 

I CI 
680 

rdJ I I xO 

I I C2 
470 111 --I I 4 

TI 
DEC 
T2023 

~lool I 

I 

R3 D2 R5 
1,500 IN276 3,900 

5% 5% 

U"NLES S OTHERWISE INDICATED: 

RESISTORS ARE 1/2W, 10% 
CAPACITORS ARE M MFD 

C4 
~ .0022 

MFD Q3 Q4 

I (.~~ ON 

i qs~: I~' C6 

" ----:. Hk--oM MFO 

i~~ 1 "h.m 1"00 1 III .~ IN276 
R6 . MFD R 

I moo ~. ,,~~ I I J II D9 t I 
1,000 

IN276 

2.~II~F 
0 

-'r ~ ·"ttL T 

220 O~C E DEC 
T2020 T2024 

R8 RI3 
68,000 I 4,700 I 

~~ I 
D4 RI2 

IN276 1,500 
5% 

.... -< >< :e < C - .... ,. .. <t it - ..... lI: ~ ... c " .... ----------------------

DELAY 4301 

os 
IN276 

A+IO (AI 

D GND 

010 
IN645 

011 
!N645 

I 012 * IN645 
I 
~ 013 

~ :N645 

I 
! 
I 

I 

C -15 , 

r-"""1--1r-----------=-t----...,..--,--------...--4'""""-----.....;..4~-----_-_-0 D,L,Z GND 

DI 
IN645 

~.l tN

€45 

MFD 

D3 
IN645 

I ~~~O C' C3 

4~0 r..±t (- 3::FD 0 M 

V o--f..±f (- 3.9MFD 0 R 

C5 
.39MFD OP 

C6 T 
(.027MFD ON 

C7 
(.0027 0 U 

R5 
330 

R6 
100 

± 5% 

R7 
22 R9 

10 

C8 

~O~DT 

~-~--------~------------~-----~~~----4------------__ ~---~)\~'--~-OC-15V 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE 1/2W, 10% 

CAPACITORS ARE MMFD 

CLOCK 4401 

A-143 



DELAY 4301 

CLOCK 4401 

A-144 



~----------~--------------------------------------------------------------~nA+IOV(A) 

.------+------.... ---------------------------------------------------0 B +IOV(B) 

~-------1----~--------_+------------~-----------~~--._----~--------------~r_----------------~~D ~D M 

I t~· -'- CI 
~""""6.8MFD I -T 35V TANT. 

S 

01 
IN276 

RI 
330 

I 

zO~------..J 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/2W, 10"4 
CAPACITORS ARE MMFD 

I 

I R4 
330 

I I <120 
!S% 

lC3 

05 
IN645 

d\~~541 
..... ---t-H'-

~
14 ....... ~~ID 

r-------l-.;......:!;~ I 

C2 220 

TI 
DEC 

T2039 

i R9 2:~11 4 ~O ~ 560 ~ 
~~------------~--~l~-~--------~~------~ 

r~"41 
RI2 
220 

5% 

04 ... 

'N271 

~1 ". 

---------------------­
<C.., u <:I ...... :t ... ",.-:1: z ... '" "" .... :!> > 3:)( ...... 

PULSE GENERATOR 4410 

r-----------------------------------------------------------------------~---------------------------------------------oA+IO!A) 

RI 
68,000 

z 

~ 
X 

R2 
3,000 CI 

5"4 680 

y 

.---------------------------------------~--------------------------------------------~B+IO(BI 

MFOf 
I 1 I 

1*:1 
C4 r" I 

.01 T 
MFD 

I 
I 

T3 
I DEC I 

~~~~i.IOI~ 
~I 4 

RIB 
120 
±5"4 

R25 
68,000 

CII 
.001 
MFD 

R35 
10 

CI3 
.01 

T MFD 

J
1
' '01, MF 

I I 

L-------~----------------------------~-----~---------------------------~------~----------4_0C-15V 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 112W,10"4 
CAPACITORS ARE MMFD, 

PULSE AMPLIF IER 4603 

A-145 



C4 330 
02 

IN914 
:~ 1-_------11 __ ., 

C3 330 023 

~~ H--.+-IM------t--+-----jH 

R5 
4700 

OS 
IN9I4 

I 

r--~----------_+_+--------+_--~-----------~;_-----~~--~------_+-~A+KNWI 
_e+!OV!91I 

~~----.---r+----;-;---~----1-~----4--,----~--~r----+~--~-----.--+---~~~--~~-+4---~~--~~--~~~-{)D GNO I 

~~f~ I 

DEC 1
111646 

It>~ , 
T3 MF6T'iDZI1-M~: I 

019 I 

~+----i~-+----+--~>-----+-t---+----+-----+----+-~---+-t---+---+--+--~-+-" 1-r 
~--~~------~~--~~~~----------4-----~--------~----4---~----------~----~--------~----~--~------~C-15V 

UNL.ESS OTHERWISE INDICATED 
RESISTOR ARE 1/4 W 10'11. 
CAPACITORS ARE MMFD 
DIODES ARE 1N276 
TRANSISTORS ARE 2NI499A 

----------------------
0( .. u .c ...... ::r: ... >< .... ::Ii z ... 0< ...... :. > ~ >< >- ... 

PULSE AMPLIFIER 4604 

A-145a 

THIS SCHEMATIC IS FURNISHED ONLY FOR 
TEST AND MAINTENANCE PURPOSES. THE 
CIRCUITS ARE PROPRIETARY IN NA TUREAND 
SHOULD BE TREATED ACCORDINGLY. 

COPYRIGHT 1963 BY DIGITAL EQUIPMENT CORPORATION 



PULSE GENERATOR 4410 

PULSE AMPLIF IER 4603 

A-146 



PULSE AMPLIFIER 

A-146a 



r-----------------~------------~~----------------------------~--------------------------------~A+IOVIA) 

R2 
10,000 

R5 
10,000 

RIO 
10,000 

r-------------~~------~--+_----~--------------~------_4------~--------------~--------~~F ~O 

~
II 01 

820 I 2N!S27 
INPUT K 

RI3 
I 33 I Q2 

D9 
INI217 

DiD 
INI217 

011 
INI217 

~2N1184 
~--~r-_+--~----_+----------~--_+------~~----~--------_4-r--+_--------~LOU~1 

I 

! R3 IN~7 t 190 
IW , 

I I 

21~T M~----------_+---------------+----~--+_~ 

R6 
820 

... -----I------I~-----+--_+-----ON OurPIJT2 

..... --------<>p OUTPUT 3 

31NPUT Ro--------------+---------------+----~--+_--------~--------_4----~------~ 

CI C2 
.0\ .01 
MFO MFO 

~ ________ ~~--__ --~_~~-~---------~-+--------------~----~--~----<)C-15V 

LNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/2W,Ioo/o 

CAPACITORS ARE MNFD 

;> R2 ;> 1Cl,000 
> 

RI 

~ ~,., 820 , 2NI370 
0 AAA I INPUT K v 

'-.. 

2 INPUT M (). 

3INPUT R ~ -

UNLESS OTHERWISE INDICATED~ 
RESISTORS ARE 112W, 10% 

CAPACITORS ARE MMFD. 

R/3 
33 

.AAA vvv 

~3~O 
~ I WATT 

~ _________ ~~----------------__ ~~---------------------------~--------~E-~V 

SOLENOiD DRIVER 4680 

~ 
A+IOV(A) 

(> R5 

>'~~ (>10,000 . .> 

'-" O,F GNO 

" l~k'7 ~, 05 
" D9 IN1217 INI217 

" D2 INI217 

., 03 1rl~17 '~,~~h 
INI217 
~ 

~ ~ 
1rl~~17 , II1M'7 

12~1~84~ .-- -
~ 

~ 
L OUTPUT I 

R4 R8.? 
~5~0<> 

03 
1,~<> Rl2 :-

0 ~2N1370 (', ~! 
~~~ 

"-J 
I 

'= 04 

04 4~ 2N1I848 
INI220 Rl4 ,... 33 

AAA 05 
'-" 

vvv 
N OUTPUT 2 

~3% 
r.; ~2N/370 r.; 
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Figure 11-7 Wiring Configuration for High-speed Channel Type 19 and Memory Extension Type 15 
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Figure 11-8 Correct Orientation for Loading Paper Tape 

A-177 



Figure 11-8 
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