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CIRCUIT NOTES: 

101. 

DES IG :~iE 

102. 

POTENT IA L 

FEAT URE OR OPT I ON 

103. 

SHEET 
NO. 

1 

2 

) 

4 

5 

ONE PER 

. 

PRnv IDE" 
APP 

FIG. OR 
LJRG 

QUANTITY 

! i 
! 

I RECORD OF FIGURES, WIRING AND t:PPARATUS CHllNGES 
IF JOll THIS l 

USE IN ClfiCUIT CHAIIGE[l RECOR(IS OPT I ON SC:E 
l 

ON ss. DO Nul WAS NOTE I STD A&M !In SPEC I FY FURN 

31f Y OR Z y z 
4t W OR X 1,1 X 

bAC V OR T T V 

CIRCUIT NOTES: (CONTUIUED) 

104. CURRENT DRAIN DATA: 
-48F 85 mA ~ 

FG 85 mA 

105. Wl!ENEVER 254A RESISTORS ARE CALLED FOR, A 
237A MAY BE SUBSTITUTED WH~NEVER A PRINTED 
PATH RUNS BENEATH THF. RESISTOR. 

' 

I 

1 

I 10-l 11:)£-0S I 

EOU I PMENT NOTES: 

201. DESIGNATIONS SHOWN IN BRACKETS [ ] SHALL APPEAR ON EQUIPMENT. 

202. ALL CONTACTS SHOWN WI TH ARROW ~ ARE PART OF PRINTED 
WIRING BOARD FINGER CONTACTS. 

203. PRINTED WIRING BOARD FINGER CONTACTS 21 ANO 4{, ARE 
RESERVED FOR KEYING ON Pl. 

204. S1,S2 AND s, MAY BE OBTAINED FROM GRAYHILL, INC. 

205. THE i'OA IS A MATCHED PAiR OF TRANSISTORS WHICH ARE 
PURCHASED AS A PAIR ANO MUST BE REPLACED AS A PAIR IF 
REPLACEMENT IS EVER NECESSARY. 

20b. ALL WIRES TO IIE 2t, GA STRANDED EXCEPT AS FOLLD.IS: i:~ PA I RS ON J 1 AND J4 ARE 24 GA STRANDED. 
STRAPS ON Jl ANO J4 IIRE 24 GA SOLID, 

~~ STRAPS ON S1 AND S2 ARE 24 GA SOLID, 
ALL av PATH CONNECTIONS ARE 22 GA STRANDED. 

207. THE OV COIINECT ION TO R75 (VOLUME CONTROL) IS TO IIE 
MADE WITH ONE 22 GA STRA.NDED wlRE DIRECTLY FROM E21. 

"08. TERMIN!:L A20 AND NEGATIVE END OF C28 ARE TO IIE 
CONNECTED W!Tlf O'IE 22 GA STRANDED WIRE. 

207 • OPTION G) R75 MAY BE OBTAINED FROM ALLEN BRADLEY 
AS A TYPE G POTENTIOMETER. 

. SUPPORT ING WF OR MAT I ON 

CATEGORY NO. 

EQUIPMENT DRAWING J98718AJ 

I 
I NFORHAT I ON NOTES: 

)01. UNLESS OTHERWISE SPECIFIED: 
RES I STANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARADS, 
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C 

D 

E 

G 

H 
i 
I 

Ji 
I 

0 

Jl 
243A 

rnm 

J4 
24JA 

fEXT7 
LomJ 

1 

7 ElO 

2 

7 

TO OSC 
4C4 

E3 TO DETR 
• ....--~o-----<>--- lF 1 

2 

S2 
c2-1 

3 4 5 

FS I 
r---- --------------7 

1 ----------7 . I A12 

I 
! 
I 
I 
I 
I 

~ 
' ' 

E 0 

S1 
C1 

I , 7 I I 

I ;Al 5 . ~ A14 '1 I 
j R18 R17 I 

600 600 I 
I i I 9 o 

I ov ov I S2 I 
0-1 ( 10 

I A'I R14 AS B I .-----tr 

I 2 I I ,, 
590 590 

I R15 I j 12.0 

I CV I I 
I I 

I 
A7 13 Rl 1 Ab 

3->--'VV\--..-~,v-.--9 
562 562 

R12 
37.9 

I lo 

A20 
ov Alf>!!: 

R28 

,.oo I 
ov 

OY 

5 ~A11 R
7 

R5 AIO ll 

312 312 
Rf, • 

422 

ov 
6 0---------012 

1 . 

r--
1 

I 1 OUT 

:? 
-z,---7 

894A j 
NETWORK IN ! ! I 
1020HZ SJ -~2_ 'J' 
REJ fLT 'l~ 

-I 7 
l 

tGRD 

o 5 

Al) 

~~ 
)ll.lO J. )J1.f, 

R26 
1421.7 

ov 
0~:--+-... 

R271A17 11 

DV 

~001 
REJ FLT I S3 
IN OUT (SEE NOTE 204)..._ ___ _ 

0 
SEND LEVEL dB 

-30 -20 SI 
-4 0 (SEE NOTE 204) 

OFF 0 

TEeT 
CHAN S2 
LI NE CHAN (SEE NOTE 200 

DROP 

600 

6 

Cl 

40 

DV 

7 

R:50 

C25 
10.0PF 

C, 
40 

R:54 

+ 

C2b 
rn.o PF 0\1 

.. 12v P----t 

.. 8.65V ----t 
ov ----, 

-8.bSV ~---t 

-12V ~---t 

.. 

8 

A1 3 

I.'!' o; ___ __. 

J2 
238AM 
[XMT] 

C28 

ov---=--3~.;....•--~9 
S00uF 

A2 , 

Ell 2 

VOL TIIGE 
l!EGULATOR 

R104> 
221t 

J) 
2:58AM 
[RCY) 

FS 4 ---~-48f 

2, tHANNEL PCII IANI HP£ DJ 
CHANNEL -ACESS C I RCU IT 
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A 

•• ; 

+ 12V 
VOLTAGE 

B +8.&5V REGULATOR 
ov 

-8.&5V .- -121.1 FS 4 

f C 

D 

E 

ov 

• F 

TO DETR 
2F1 

G • ca RJB 

10 
Cl) 
0 
I w 
g 

H N 
I .. • 2 I I 

c,I }I 
I 

2 

F'G 

-4Bf 

C19 
4. 99PF 

R1 

-12v 

R40· 

21.96K R'9 

21.96K 

RJ2 
2K 

R73 
22. 1IC 

ov 
-12v 

R78 

20K . 

3 

+12V 

CR4 

r- ... 
LSl E2 41 

tm=GJ s, 

FS 2 

R&8 
152 

+12V 

. I TJ 
L.. -~--,------

0V 

l 

l C20 
4-.9_9PF 

-12v 

RO 

21.%K 

-12V 
+12V 

7 
I 
I 

~• IC9_,'.,..
2 

_ _J_: __ 

£2 

E2 

-12v 

p 

P/0 P1 . t••~•m 

R&7 
21( 

ov 

• -12v 

5 

EJO 

-12v 

ov 

Pt 
SFE 
NOTE 202 

6 7 

+12V 

12 
I 
I Q4 

I 
L_ 

P/0 JC9 

ov 

8 

~ 

R58 /;"\ 
&420._, 
&eoo<t) 

R&O 
n.2u:(z) 
12.82K (j) 

9 

~~~ .--------------------,)4,..,---

4~ 

•12V 

I · 
? R47 
? 1000 

I 
I 

Ml 

+12V 

L 
~1000 

I 

--, 
U, I 

-12, 

r---------, 
P/0 Pl 

SEE NOTE 202 

+8.6SV 

0V 

R55 
7230 

R57 
12.4K 

NNEL ra. blNl Tff£ DJ 2
• ~NNEL ACCESS CIRCUIT 
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I 

fl • 
I 

0 ., 

+12'.' 

R80 
1000 

C11 
- ,♦ I 

10 

r--s 
14 

-- ,---, 
• ,. I 

I ----4 023 i 

1 

FS 3 
OSCILLATOR 

Z2 

1 896A NETWORK 

r-,-.!-,-7 
I I I I 

. .L ... _L ~--
,r, ~ ,T, ~ 
: "I I ~ 
L-l-~ ~--' 

r--
1 

024--~ I 

14 2 I L---- __ .J, 
P/0 IC10 ! lf .;;·,"•, -J 

~ -12V ..... _.-- _____ _ 
-12Y )8.3K ----

OY 

•11 --n -7 
I n I 
I 1125 

I 1126 
I 

I 
9 I L,~ 
___ ... 

P/0 IC10 

TP7 £23 E27· 

2 

C12 

10 

-12V 

~4 
R91 24.9pf 

P/0 
P1 
SEE 201( 

NOTE 202 

R92 
11( 

R9) 

R81 

R84 
10K 

C14 ,~ 
0/ 

4 

s 

E24 

3 

R82 

C21 

-12v 

CRS 

CP.& 

12 

,., 

R88 

10K 

C23 

5110 

+ 
en 
10 

-12v 

R95 2 ..,_ ______ 1/V\-------~W'------JVV'w----OV 
11J0 

-8.65¥ 

R94 
u: 

4 

,}l 
P1 5 

SEE 
NOTE 201 

R83 osc 
TO 

eioo 282 

ov 

5 6 ·7 8 9 

FS 4 
VOLTAGE REGULATOR 

P/0 
Pl 
SEE 

~--~ 
P/0 

NOTE 202 ~'Z.~----1r---+--,---,----,------,----r-·------------=? 23>.,2;--
.-------==-==-----"'"t'147>:----

Pl 
SEE 

NOTE 202 

-48f --~ 
P/0 
P1 
SEE 

NOTE 202 

R9o 
3900 

27 
100 

C111 
CR10 100 
(12V) 

R106 +B.f>SV 

DI 

,-
--"R\/198,tt,,-.-.__...,_ ____ _._ _____ ,._ __________ !~~---

-12V 4t..4 

R100 
8" 

SEE 
APPL 
SCHEMATIC 
SD-lC104-0-.-...,..--, 
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/-- APP FIG. I~ 

~ 
~ b2£ 
Cl 2A& 
C2 287 
Cl 2D& 
C4 2E7 

C24 2G2 
C25 28& 
C26 2E& 
C28 2C8 

INTEGRATED CIRCUIT 

DES IG ·!:2£ 
IC1 2G2 
IC2 286 
IO' 2E& 

(FOR FS 1) 

iQ!1i 
&088, 40 UF 
&088, 40 UF 
6088, 40 UF 
&0815, 40 UF 

KS-16958,L22. 10.0 Pf 
KS-1&958,L 22, 10.0 PF 
KS-1&958,L 22, 10.0 PF 
KS-19658,U5, 500uf 

~ 
502S 
502S 
502S 

2 

/ 

3 

APP. FIG. 2 --, 1' J_'..,;' 
(FOR FS 2) f 

~ 
Qglli 
C7 
cs 
C9 
C10 
C19 
C20 
WW 
Wl1i 
CRt 
CRZ 
CR) 
CR4 

.!:2£ 
JF1 
JG1 
JG4 
JA4 

LJK'. 
JG2 
JG2 
JA4 
)CJ 

INJEQRAJEQ CIBCYIT 
QtW 1.2' 

ljl! 
:~

0

:9m,1:9 ~04A, ff~o F 
1!5 19187',l:9 604A, f ~g::· :g ~ i' 
KS-16958,l22, 4. \ 
KS-16958,L22, 4. r 
C,.QD1 
458C 
458C 
45'8 
458C 

IC4 JF1 
. IC5 JG) 

~ 
502S 
502S 
502P IC& JG6,JD6 

r 
4 

JACKS P/0 IC7 JH6 ~ 502BJ 
502R 

DES IG LOC 

JI 2Ct 
J2 2A8 
Jl 208 
J4 f2Gt 

POTENTIOMETER 

~ .!:!!£ 
R4 2C2 
R23 2F2 

!!!!.!.!!!! 
~ ~ 
Rt 2C2 
R2 2C2 
Rl 2C2 
R$ ;?A4 
R& 2A4 
R7 2A4 
RS 284 
R9 2U 
R10 284 
R1 t 2C4 
Rt 2 2C4 
R13 2C4 
R14 2C4 
R15 2D4 · 
Rl& 2C4 
1'117 2D4 
RH! 204 
R19 2F2 
R20 2G2 
R21 2G2 
R22 2Gl 

R24 2t2 
R25 2F4 
R2& 2G4 
fi27 .2H5 
R2B 2D5 
R29 28& 
RJO 2A& 
R)t 287 
liJ2 287 
RH 2E& 
RJ4 2D& 
RJ5 2E7 
RJ& 2E7 
R109 2E8 

~ 
.!lll!.i !:!: 
51 283 
S2 2C5 
SJ 2n 

TRANSFOaMER 

DESIG I:!!!: 
Tl 2Ct 
l2 261 

NETWIJU( 

D.ll!.L ~ 

Zl 2G4 

COOE 

24JA 
238AM 
23BAM 
24JA 

~ 
KS-' 9055,U, 200 
KS 19055,U, 200 

£.2P! 
KS-1U11,L5f, 235.4 

.KS-&1311,L5F, 235.4 
KS-16311,L5A, 549 
254r., )12 
254A, 422 
25411, 312 
254A, 487 •· 
25~A, 121 
2s,i., 487 
254A, 5&2 
KS-U,311,UA, 37.9 
254A, 562 
254A, 590 
KS-16311,LlA, 12.0 
254A, 590 
KS-16311 ,L5F, 600.0 
254A, 600 
KS-16311,LSA, 2840 
254A, 845 
KS-:&311,LSF, 600.0 
KS-16311,LSF, 600.0 

KS-16311,LSF, 311.6 
KS-1&l11,L5F, 311.t. 
KS-H,J11,L5F, 421. 7 
254A, 600 
254A, 600 
KS-tt.311 ,L5F, 600 .0 
KS-U,311,LSF, )795 
KS-tt.311,LSF, e.00 .O 
25-IA, 909.0 
KS-16311,LSF, 600 .0 
KS-16311,LSF, J795 
KS-16311,LSF, 600.0 
254A, 3790 
KS-13490,Ll. 22l 

~ 
~~ 9YY2l221-2-6S I 9YY2J&OS-2-f1S ffl 
t•:50 0i! J ill 9YY23222-J-JN 9YY2l&06-J-JM 
'100 0t i! i!II 9YY2J221-2-2N 9YY2l&OS-2-2N T 

~ 

257Bl 
257BL 

~ 

8MA 

ICS JCS 
IC9 383,387 ,lE4 

LOUDSPEAKER 
l2WJi IJ1' 
LS1 JD) 

POTENT I QMETER 

502P 

WE 
KS-16908,L1 

.lllli ~ ~ 
RSO 
R56 
R59 
R64 
R75 

RESISTOR 

JF6 
3G7 
3A6 
3C7 
3C4 

DEi'iG !:!!£ 
Rl7 3ft 
R38 JG1 
RJ9 3G2 
R40 JG2 
R41 JFI 
R42 3G2 
R4J JG3 
R44 JFJ 
R45 ~ 
R46 JF4 
R47 JES 
R48 JF6 
R49 JF5 
R51 JG6 
R52 lG& 
R5J lG7 
R54 JHS 
R55 JF7 
R5i '.'G7 
R58 JA6 
R60 386 
R61 3C7 
R62 3C7 
R6J 307 
R65 JC& 
,R66 305 

~-- SF4 
1168 304 
R69 JA5 
R70 3A5 
R71 JB4 
R72 382 
R7J 382 
R74 3B3 
R76 JC4 
R77 3CJ 
R78 lt2 

TRANSISTOR 

KS-1'055,LJ, 5000 
KS-19055 ,Ll, 2000 
KS-19055,LJ, 2000 
KS-19055 tJ 200 ,. · 
BA99382-~0 '9'\ (SEE NOT-&..·.~~)• 
U-2500-0HM \::,J g~.-,:.-
K5-1478fl,L1 J, 2so_o~~~ 

~ 
IS-16311, L5F, 1200 
KS-16311 , L5F, 1200 
KS-16311,U:-, 21.96K 
KS-16J11,L5F, 21.96K 
KS-16311,L5F, 21.961 
IS-16311,LSF, 10.981 
IS-16311,LSF, 21.961 
KS-t&J11,L5F, 7393 
KS-16311, L5A, 2550 
ICS-~11,L5A, 100 
KS-f6J11,L5F, 1000 
KS-16)11 , L5F, 1000 
KS-16111,LSF, 10.50K 
KS-16311,LSF, 142.5 (i) ,152.0 G) 
KS-16311,LSF, 1112. 5 (D , 152 .0 ~ 
KS-16J11,L5A, 5, 96K 
KS-16311 , LSF, 4325 
KS-16311 , L5F, 7230 
KS-16311,LSF, 12.401 
KS-16311,LSF, 6420 . (i) ,6800 G) 
KS-U,:J11,L5F, D.21K (!) ,12.82K (!) 
KS-16311,LSE, 92.0 Cf) ,107 G) 
KS-16J11,L5F ,152.0 
KS-1_6)11,LSF, 18b8 m , 1802 G) 
KS-t6J11,LSA, 6040 
KS-16311,LSA, 6040 
ICS-16311 ,LSF, 2000 
KS-16311,LSF, 152.D 
KS-1t,J11,L5F, 490.D 
KS-16311,LSF, 490 .O 
254A, J0:1K 
254A, 2000 
254A, 22.1K 
254A, 2000 
254A, J&:-Hf 20K 
254A, 1500 
254A, 201 

DESl6 LOC ~ 

Ql 7A ,Q1~ 70A 
Q18 "'~' 51A 
Q19 . . ·. J~1' . 51A 
Q20 J(!,> · "-;.,/ .51A. 

TRANSFORMER 

W.ili Y!. 
Tl JDJ 

!l!ll. 
OESIG 

1111 
.1.5'. 
)ff, 

!!II. 
lS-20J16,L2 

5 

/-- APP FIG. 3 
(FOR FS l) 

CAPAt ITOR 

~ 
C11 
C12 
en 
C14 
C21 
C22 
C2l 

1W!P.ll 
!Wi 
CR5 
CR& 
CR7 

.I:!!£. 
4CD 
4C2 
4D3 
-1F) 
48) 
4Fl 
4El 

b!!£ 

2B 
4E1 

INTEGRATED CIRCUIT 

CODE 
KS 19187',l:9 &04A, 10uf 
KS 19'Bi',L9 ~04A, 10uF 
KS M•Sl',1:9 604A, 1guf 
&BBB, 40 ur &12A, 8 vF 
KS-16958,L24, 24.9 PF 
KS-1b958,L24, 24.9 PF 
KS-1&958,L22, 4.9'9 PF 

~ 
458C 
458C 
459F 

illJ.i ~ CODE 

IC10 
IC11 
IC12 
1cn· 

4E1 ,400,4D2 
4CJ 
4FJ 
4E2 

502P 
5025 
502S 
5025 

POTENT I OMETER 
Qilli LDC ~ 
R94 

!ll!lli!! 
!ruj 

4G2 KS-19055,Ll, 1000 

9!!l! 

6 

R79 
R80 

~ 
4E0 
4CO 
4C2 
4BJ 
4C4 
402 
4F4 
4F4 
4FJ 
4£3 
4E3 
4E2 
4ft 
4G1 
4G1 
4GJ 

NS 16:5'1 ,l:5A, &268 254A, 38.JK 
254A, 1000 

R81 
R82 
R8J 
R84 
R85 
R86 
R87 
RBS 
RB9 
R90 
R91 
R92 
R9J 
R95 

~ 
lllli. 
Z2 

~ 
4C1 

KS-16J11,L5F, 101C 
KS-l6Jt t ,L5F, tOK 
ICS-16311 ,L5F, &00.0 
254A, 101 
KS-16311 ,LSF, 1000 
KS-16311,LSF, 7500 
KS-16311,LSF, 5110 
ICS-16311,LSF, 10K 
KS-16J11,L5F, 597.0 
KS-16J11,L5F, 100.0 
KS-16311 , L5F , 20K 
KS-16311,LSF, 1000 

·KS-16311,LSF, 1130 
KS-16)11,LSF, 6499 

~ 
696A 

/1/ ~~·~tmr ) 
~ 

7 8 

/ APP FIG. 4 --, 

CAPACITOR 

lli!.! 

C16 
C17 

m 
~ 
fil!! 
CR8 
CR'? 
CR10 
CR11 
CR12 

4C7 
4£6 
409 
4C6 

~ 
4F5 
4E6 
4C6 
4E7 
408 

INTEGRATED CIRCUIT 

DESIG !J!£_ 

P/0 IC7 4E7 
IC14 4C8 

TRANSISTOI! 

ru.!! 
Q27 
Q28A,Q28B 

mill!!! 
~ 
RJ6 
R97 
1198 
R99 
R100 
R101 
R102 
Rt OJ 
RI04 
R105 
Rt06 
R107 
RI08 

LOC 

4F6 
4C8 

~ 
405 
4ft. 
4E6 
4E6 
4£8 
3C7 
4C7 
407 
4C8 
4C8 
4CB 
408 
4C~ 

(FOR FS .4) 

~i-m:~:~ · t~~ ,ouF 
KS-16958,L24, 24.9 PF 
KS-1'390,L& 10:Juf 

~ 
44611 
42i,P 
426P 
42&Als 
426i.B 

~ 
... 502BJ 
502S 

~ 
20J 
70A 

~ 
IS-134'91,U, )900 
KS-1460J,LlC, .0.4 
IS-14&03,LlA, 4it.4 
KS-20810,LtA, 723 
IS-16312,L5A, 866 
237A; 1450 
KS-16311,LSA, 150 
KS-H,Jt 2,LSA, 1180 
KS-16J11,L5A, 127 
KS-16311 , L5F, 10K 
KS-H,311,LSF, 10K 
KS-16311, L5f, 5K 
lS-13490,LI, ZO 

9 

© SD-3Cll2-0l-5 
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