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PARr OFFS 2 
INTEltNI/L CONN£C;"J(JJV OF THE KS-21~~7,LIST Z,IJST 7, ~ND LISr 9 M/NI-RECORDE-' 

A @AZ 

I 
"""' _., 

:i RI 
/.:JO .... 

• 
A 

B 
B 

@A2 

• C 
Rt 

Cl Cll'I 
,, .,, 

·"' 

W-R © 

•s1 G Sl -. ®0@ 

ZA/82 

C 

BL © !@ 
SI 

D 

(t)AZ 

W-IJK ® @ © 
) GRD 

®0@ 

D 

W-R 
... 

RI G 

E 
' 

Cl T.o, CZ .,, _o, 
CAI ,,, 

E 

Bl. 

W-BK 
F 

F 

• 
G 

G 
CZ, /(JOO.PF 

• /(Jl(.JI. 

PT ISSUa 

H UI«) ,...-
r--------------.-------....1..----f H 
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I 

co ..., ..., 
"' a, 
• 0 
T 
GI 
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II 
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I 

C 

-

D 

-

E 

-

F 

-

I 
G 

H 

I 
! 
! 
i 

@~L- B 

'-, t:RI zoo 

I 
_Re I 

~ 
44 I 

I 

{?)p/oCA/ 
C,RI --,~ R2 

,.cql •~a:) .. tu;. i JJ/t' 3 
N'Oll , ?Ii 

(01 . QJ 
\I,.._ 

r-~CR.? 

' ~S" ,.,~ 
•c,t?# I /fr) ;· - en 

6d' 
\ I.. q,t. 

7 

__....,,, 
0 I 

I 
I 

R 

(} 

t 

BL l~ 
PT 

<i 
® R 

0 I© ® 
0, ~ 

ly @~ 

8l ©t® 
. 

PT 

,1 

1 

2 3 4 5 6 

PART OFFS£ 
INTERNAL CONNECTION OF K:S•Z/447, L/3T Z, UST7..MO~/.ST9 AIIKI-PECORPE.R 

I,. ~ 

~ ~ q 3 O ~ I. 

i ~ 
Ill -.. ., lC 

Q: ~ ~ V I! ~ 

I 

P/o J6 

[ 
3o J 

:SELECT 
I 

MANUAL 
J3) I 

TO CONNECT/116 ,z ~ I Rt:WfNO 
CIRCUIT.$ : 26 ~ 

FA~T FRWO 

211; I FA:ST REV 

P/0 

-;7 REWl/✓l)x' TIJ.I -
,? .?EWt/110 X 

~I' 
' I I I 

I -51 I U.1/{tlAO JI I UNLOAD X 

l.?-1J ~ 

PT - '11 

R ~I -u 

0 ! -9 
2Z 

'It 

ZH4 

~, "' ~ 
. .ll. 

+SY I 
-9V 

I 26 

I I 

I 22 
I 

• 6 

' z, 
I 23 

I /8 

, 31 

I .38 

I 3 

.1 
I IZ 

I .JO 

' I 7 

: /6 

I 17 

: .5 

I Z., 

j 31 

CPI·/ 
P/OJI 

EOT 

z I BOT 
4 I TM 

.3.!S Eor oc> 
II I sor oc 

32 LPEW{OC 

/9 .! TOR{OC) 

.H REAOY(OCJ 

.ul 
I ON LINE (oc) 

i:, I REWINDING /0<") 

14 I TM(oc. 

,-9y : 24 I 
I 8 
' I 
I 
I 
, 10 

I 1:, 

~I• 
I 28 0 

H:J 
C/'¥·2. FOIi. Ll & L9 
CP+-3 FOi< ;.1 P/o 

Pio J4 
~£AO DATA{oc) ,14 39 

P/OJ6 
Cl 

~3 

< ""' < .J, 
µ 

~z 
47 

<~ 
(34 

(35 

,3(, 

40 

P/o 
JS . 

y 25) - ., 
READ DATA CLQCK foe) j ' I ,-24 C .J J7 I ,s, ( 

35 

36 
~ Ill I I 

I II) 
I 1.361 DATA CLOCJ< (OC) I ( 

BL I~ I +9 
P/O 

I~ WRITE. £.NA81..E. (SJ J6 i 

Pjo CP.J·I FOR :..2. A :.7 ' M,) J.3 C/>J·S FOR 1.9 

JlJ 

49 

C -34 
52 

'3/ 

we .. I 
2.3 FILE PROrEcT I // 

I -
P/o 

I J6 
ro C<JNNECTIWG [ 50 ) ► J-24 

Cl8CUIT.S 21- )>---i-----..► -,.5 

[ 
4-a ) • i-3 

S.££Kt7T~ /(U,JfC 
Z3 )>---- .. ► ·9 

Tr> CONWECTl/'11; ( n )>---,t-----<( • ® • ~ - 48 liT,Y 
CIRCUIT$ ~ 

lS) •-41 ~ 

,: ££f-}lf{1{-1l-ff{-l{ 1:flf l{-}ll1f fl{-J£flfl~ 
I 2 .3 4 5 6 1 8 !I 10 II ll 13 14 15 16 .J 4 5 6 7 8 9 /() II 12 13 U JS /6 f7 td 1'1 Zo ZI 

T'J CONNECTING CJRCUIT.S 

2 3 4 5 6 

7 8 9 

A 

J NC 

70 <XJHNECTlllu 
CIRCUJT3 

B 

C 

D 

Ell 

] 1D COHl:ECTING 
c,Rc.urr.s 

F 

G 

r-------------r------"----1H 
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FS3 
TOR. EOT,1'0T, LPEW SENSING I STATUS GENERATION TOR LIST I 

A 
CP2 A 

-svoc 

MONO 
STABLe 

' .rt. :J SI .rt. 
L.PFW 

• u 
MONO TOil 

B STABLE B t sz JL 
'CPS n .f..~qwARD DATA 

TYPED 
I F/F 

CLOCJC 
CJ.EAR 

E'OT 

£OT.Al .n. 
MONO • C STABLE /NIT A r 

' 
.80TJlf aor 

_ _J ReYER$E lMTA 

D D 

FS4 
TOR.EDT, BOT, LPEW SENSING/ STATUS GENERAT 1?N EXCEPr UST I 

CP2 CPI 
LPelV 

~.S-YPC 

E A.,fONO 
STABI.E 

I.PEW (OC) El 
:sE-1..ECT 

' .n. .n. (QC} S'I TOR 
t.l"EWH 

FORWARD 
~ rt. ZMTA EOT 

TYPED n 
F/F 

F F 
CLDCIC £OT (Oc) 

TQRN CU.AR 

eQTM • n 
MONO 

STABLE 

' SOTM '-I.EAR. B/JT (oc) 
CJ..OCK 

G G TYPED 
F/F 

REVERSE O~TA 80T 

• CA 
0 
I 

IO --... ..., 
38 ..., 

11 "' H 0) 
I 
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A 

.B 

• C 

D 

E 

F 

• • 
G 

• H 

I 
i 
! • 

FAST 
FDR 

REV 

rAST 
llEV 

FOR 

REV 

CPI 

4YIJC 

__ , 

CPS 

•.Fl'DC. 

2.21< 

..S-Yl>C 

2.21< 

0 

EOT 

BOT 
llilr A 

2 

I 

SOT 

MOTOR CONTROL ELE•CTRONIC.S FOR Ll~T I 

CPZ 

~SY«. 

2.21'( 

FOR B 

-,S/,'DC. 

RAMP VREF 
2.21( GEN 

REI/ B 

STOP 1------~ 
NC 

FAST 
NC 

3 

I 
I .R)/f 8 

/UY,6 

STOP 
NC 

CP2 

,SY«. 
I 

~2.2X 

-SY DC. 

22K. 

MOTOl'f COIYT"llOL ELECTRONICS FOR UST 8 

________________ J 

4 5 6 7 

I 

A 

/./EAT ~INK B 

C 

RT 

/OKA 

D 

Ell 

HE:AT SIN/( 

F 

.IXl'J y 'J.001 

.9. G 

' l'IT 

I l 
iA,KA I -~8 ..... 

H 
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CPI-I 

A •.:rvoc 

2.2Kll. 
Ji 

FAST 
FDR 

rS'I' DC 

• 2.2K.Cl. 
B 

FOR 

+~VDC 

2.'2K.n. 

REV 

+5YDC 

• C 

2.2Kn. 

FA!5T 
RE.V 

r5YDC 

2.2KJ1. 

D CIP 

+svoc 

2.2 Kil. 

/NIT I 
+5YOC 

E 
2.2.Kn 

IUWIND 

Sl:i..l!CT 

REWIND F ,I( 
+.SYDC 

2.2K 

2.2Ku 
+5YDC 

1 

• MANUAL 

+.svoc 

G 2.21(.Q 

UNLOAD 
,I( 

-r~YCC 

• (,I) 2'.2J<n. 
0 

I 
U) l.PE'l'I 
~ 
~ H 
"" a, 

I 

0 
I 

a, 
O> 

_ .. .., 
0 

FS6 
MOTO,f CPNTlitll. ELECTllOHICS F'Oll UST Z THKV £/ST 7, l.lST !J AM7 LIST /0 

__________ £OT° _________ ...., 

FORS 

L.. ------+-+--+----. Lier 

~~--------------------+--+-+--.BOT 

2 

~---1---1S I 

REWIND 
F/F 

R 0 

- ....... ........i-~S/ I 
MONO V REVER3£ 

STABLE ""/F 52 

R 0 

s , ___ _ 

FORWAK. 

~----IR/F/F 

R2 0 

3 4 

I 

CP2 

2.2K.tl. 

+5VDC 

TACk 

5 6 

STOP 

-=-

/OK.A. 

7 

R 

BK. 

RANP VREF 
GEN 

T .0(), 

-

A 

8 

C 

D 

F 

G 

28 
---------------.------ .... ---1 H 
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<r 
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I 

co ... 
--a 

"' CJ) 
I 

0 
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0 1 • 2 3 4 I s 6 7 ti 9 

PART OFFS 7 
/NTFRNAL C<WNE't:.TION OF 71/E KS• U447 UST~ Nib LIST 4 !NINI- RECOIU)£ ,R 

Al 

A 

---------------------------------------------------, 

SI 

PT pr P/OT/!JJ 

1 l ~ P/OJ6 
BK .SI 19 CIP , 

r-__,!~_lL.._--=-....:'~"';..,.,~W:_:·::;:R:,__..z....~-+,c,+------------------------~-----------------=-.:..:....------<., 46 1'l1 CDNNECTING CIRCUITS 
C' NO aK ~ A 

r---------+---------.,.:;R.__ __ t--t<'!-+----i'lr 
P/o~-ZFORI.IST4 

CPZ ___ ,o/o CP4•.!IFOKJ./3T,9 

Bl 

] PT--- .. r--- L-------------"/JI("'-'--~ -T
1-o!-t----1 1l1 

P/OJ2 ~ 
V IUF za 13/0 

re:,r POIN, I SEC~ -.S-. .;'#-
1 PT - ~ -.,.,,.110 - II P"'AE 118 Mff£ AolWT.Sj /..SI 19 P0.5 PEAKS 

2 
] 

P/OJ5 

C 

D 

E 

f 

G 

H 

........ 

- - .,. AJI I ~~_,--'-N-'--'••"----'""~•t""A"".,"""--.-..-,-<, ~ NC SL"EA17TE/4" ' ' L I ' j_@GI I I -~ L_iM 7 I 120, - ,.~ ..... I , 3~ 

_sx._11--+'--v.,YI. 4el~ Moz, •:K ! I I~::F li li -a ----~+~.,-1:-t :: I I !1 j:: ::; : ;:, 
...__ --- 1...1~-.._T.....___1_0_00P_F_._ll.::•:::.·B..,x~-,,_c-+i:l:l::1,t,-o.5_-+----...:.P...:Q=-B===E'-----,--+•'-'..s--1, : ,1 I 8 171 R£AD QITA ~30 

FE.RRIT~ _r k .--.....-...., ~ PloJz u 4D: -"'ut>.!WTAcioc.t': ,31 

6EAD.5 w-t>-G - I I -,(8 RTN--<•®•' I 20 JZ TP04CJ '1 f/61 DArA DETEcr I (3Z 

TO CONNECTING CIRCU/'13 

B 

0 

(1141!.K•IIR ♦(c\ I : ~"o NC I 1 
¼~)~ 31

1 
TPQ.$C I ('' R£AO TP I ( f7 NCSEEMITE/tll 

~) QI ClH--t--t- ,--w_-_,.'-----+-i--<l6 _'"t--____ P_o_A-=&-----------;-:-u-i J 7~:R aJ{ ~ ~ , « 
14 I ~-,--+--+---------------------:---s-

1 
37 

I lt'-Y P~E:SJJ ,13 3 I LP~W TO CONNECTl#G CIRCUIT.$ 
1 "--- I i33 1 

1 I '~4S 
I RI i ..L Cl I ~ I I P/o JS

2
,.CP._..;.~_-2 ___ _, P/O J7 

'"· 7.11.._1'--_T_-;_i.9_6_~_1'+-+--::.:.w_-.::;B.::;L ___ -t---t-<'!~ ___ P_'R...;.E_s_r _____ ~-t'--so, : :: --+' ..... 1-t • ~= 
N-G 4 Pti.Bll j36 1, I Z7 ~, T Pio A3 +9 --..---, 

Is I : r-j-<& NC ~l~--~-~-rl 1-
.7 I •I~ H--< 13 

29, ~ +5 --~~-~ I .
1 

~4 
2.5 ... ·'-, -.'--+-+-+- ~---, 

I I f-t-< ZS 

CAI 

,-;,,/F4 .;;;;s..;..1 ___ -;i, ___ a~L----+--+-<1'>+-----s_, ________ -t1_4~ 27 I I 
1 

.. 1---+- !-<:Z6 PT 

sz P u 
1
!' s2 i 21

1 1-'2_6◄:--+-+--+--1--, I I I _______ -'" _ -f-< n +-P.-,Yo,...P_7_+::::.......:=-----'~'--+',.,,.,,,,.,'-i TRI< 
1 

... -=G...;.l?,..;;t,;..__-+ _ ___:;,,;:_·..=IJIC"-'-----t-~-:At"~O.,J6-tl--th STO~: ========t=J;:L___ ;J ! I r-------t~-r;--c :~ '1~+---+=----',;.;__=-+r,-,~ 7Rl<I! 

·- .-------r-'---c Jt '-- +--+-"~=-=-+""""_.-x__,, n:, CONNECTING I 3/ ~>--,.-----, I I T~3 

CIRCUITS 29~>--'1----, I I ,-...l----4 1 
• II • ', 116? ~_--1',---+-==-=-=-+rv-.""-, ._.,.,_ t7•,>'--''----, P/OC,.._,?FMl.."ST4 ,o/0 ,,..,.,.. 

Pio A3 P P/on' P!o.J 7 P/o.:4 CP4-!JF~~ ,✓, lffO I 

I
- +- ,JR-If t u · 19 :-"T""--+--+-t--T._K_: ____ ""T2~'-t t't6'-'-+--t--+--+--t--tt--t--1 J3 I 

TRJ(lr---::-:-r;;~/jv/t~·~G~~!;!:' ::~: , ... i 1 , [ 20 , 

I P/o PUZ 
READ 

T1llQ r - ... ,v1 : I j I : z :_➔j----r--+--+--T._'K_Z _____ -t--12_2-1 TR I w i 

I ·,.' ', ' " ', ·, 2 I ~I I - A- l!t. • • 20 ',>--+---+-+-t-------~-r--, ...,I I 

"mK3 .,. SK f I I I : I TK~ j23 I [f:2!21--- 1 

- I I I ' ?/ ~>--1,i---t---t---1----------,.f-3-,I TR2 ~1-9+-1 --+--t--+-+----t- 1 -
- - o-v t I I , 3 , r UII : 

Y ~ I , , I ',2~ I 
TRJUl----r:..+---i~-~--.--.;- 11 -~•· 4 '>----+-+-~r...;.x_, _____ .,._•--1 

17
, , 

- I Y • S f lj I : , j I " [ .37t : 

;. I : ;~ .... 1--t-+---t------T--'t ·, _.,;- TR.:J t-.36-+,----t--+---+-.- ; 

I jz.5 + I t"-5! · , ,a 
PT 

..._ ________ _ 
33

1 TR4 [ /61 I .J5 

0:..1-- I 36 
t/4 

n> CONNECnNG [ 
CIRCU/T3 

1,2 

7RKI 

-
Y-BK -

PU/ 
ERA3£ 

P/0 PU~ 
WRITE 

_ ... 

C 

D 

£· 

F 

G 

881 -· 
r--------------- ...... -----------1H 

8A4 
IQ / 
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A 

• B 

• C 

D 

E 

F 

• 
G 

• 
H 

0 2 4 5 6 7 8 9 r--------S'I-- _________ ....._ _________ ..._ ________ ...J.. ________ _,JL---------...L.----------1---------.L--------....l.-----=--------

R2 

/OKA. 

@At! 

PART OFFS 7 
/NT.£.li'/t/AL CONNECT/PH PF TN£ 

KS-8#7 L./ST !I ANbL./ST,_ M/N/•RECORO£R 

rn--- ® 
#'-L' ® 

~I G 

Cl a ;: 
·"' I 

8~ 

~8K 

@)M 

I 
ll'L' 

JU 
/3/tf} 

;c1t1 

CL, 16()8 Pl' 

b. 
RZ. 

/OKA 

-----
PT 

0 I 2 3 

I 

A 

B 

-,,.5 
C 

® sz 

78/P/ 

© © SI 
D 

6,f'/) 

E 

F 

G 

lSSU£ 

7,4//'(. ..., 
..------------------.-----------◄ H 
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• 
• 

• 
• "' 0 

I 
co 
~ 
~ 
(If 
a, 
• 0 

T 
a, 
a, 

A 

Ii 

1 
el 

C 

D 

E 

F 

G 

H 

-- o. 

2 

n> CONNECTING 
C/RCUI~ 

rP;-REWIND X . 

I I 
I ~ l UNLOADX 
LJ_~ 

,, 
Nb) 

C S2 

-~ NC 

1,0 CONNECTING 
CIACUIT:J 

.. 
' 

3 

" 

P/o .J6 

r 
30. ,, I 

.33) I 
3z; I 

I 

26) I 

28; 
I 

PIO 
T/5I 

I ~ 
2 

{ 

3 
I• 

I 

,~ 

23 

-

4 I _s ___ --1 ____ 6 ___ ...., ____ 1 ___ --'-_, ___ e ___ -1 ____ 9 ____ _ 

PART OFFS 7 
/Nrcl'lltiAL CDNK£CTION OF KS-21447,t.lST J AND l.lST4 

~/NI - .IU'COll,t,£.R 

~ 

:u:t.ECT 
MANUAL 

REWIND 

FA:JT FRWO 

FA3T REY 

REW/NO X 

UNLOADX 

~ e 

+5Y 

7A/H4 

P/o JI 

1 

40 

27 

26 
I I 

I 12 

6 

I 29 

I 23 

I Ill 

I 37 

I 

.1 
I 

311 

3 

,~ 
I 30 

i 7 

: /6 

I 17 

: .'i 

I 25 

CP/-/ 

41 

35 

// I 

32 

/9 I 

.33 

34 i 

l!J I 

14 I 

~::~·7! I 
I II 

I 
I 
I 
I ID 

I 13 
~I• .. 114 . 

P/0 CP-4-L f&ORI.IST4 
CP<f-,AJRl./$13 P/o 

£OT 

/JOT 

READY(OC) 

Rl!WINDING oc) 

T! oc 

*,-- I.,., 
J4 I ,31

1 
READ DATA foe) .... 

P/oJ6 

43 

(-# 

.n 
~ 

~2 , 0 CONNECTING 

47 
CIRCIJITS 

.!M 

..u 
35 

36 

4o 

P/o 
J'S 

< 
~ -.I 31 I ,s, I 

READ OATA CLOCK roe) I < 
35] 
36 7tl CONNECrJf<IG 

Ill I I 
II) 

I I 38, 
DATA CLOCI( (OC) I < 

I P/o 

CIRCUITS 
IIJ 

WRlrE. ENA&..E. ($) J6,, 

'J: CP3-Z 
49 

3,1 

! SJ 

I 
~/LE PROTECT l II 

I P/o 
J6 I 

~>~-~--• +~ 
Z.3·)►----• -9 

22··~ ----- --( ~ )- - ~I RTN 

A 

B 

C 

D 

E 

F 

G 

rl z~ > .. +$ 

I 2$·) • -~ ~ .... ..--------------..------ ....... ----4H 
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0 

A 

II 

• PT R 

B BK 

• C 

D 

E 

F 

• 
G 

• 
H 

0 

2 

Al 
PT .PT 

1 ~, l 
P/OJ§I 

81( W-.R /!I 

C "NO 6,11( 8 

;? 12 

" 8.1< 17 .,, 
-W·M·LV< - II 

PT Bl 
_--.:7 R l I , ..l@u II ~ I -

~PFII 
11 

11 ~f,.'Z} : .8.(' l " II 
11 

I .. 11 I I @cz 11 I ... ! __ _J I 11 T IOOOPF I lw-BK-0 I I s , 
½ -i--::i--FERRIT.i--

' BEAD$ W-0-G I 
PIO W-8.l<-BA 
CAI I 

~) 
~()) W-4R f 

W-Y /4 

I 111 n..c, I l_L:~· t'~1 w-& 1.3 

W-6 4 

,,.~s W-R 
I 

IS 

98/CS SI Bl 7 

S2 G 10 

BRO W·BJ< 3 . ... or -
P/0 ./6 

z> I 
TO CONNECT/l'fS I a,; 

I CJl?C,VITS 
~) I 
27; I 

P/OA3 p 
A~ 

~J7 - + BH-R ~ 1s; 
7R.KI 1 lj I , I - ~lt-C 

~ ➔ I • 

i!J~~ I j I • 
, 

I 
Tlfl(2 -f- 2.. 

l : • ' , 
, : - 11.-J!IL I I • 20· 

,:' II ! : 
, 

I TlrX3 + aJ< 
I ,?I '; I 

P/OPtlc~ - L II I : ,:,.y .., ; I 
fl£AD 

jl : : -r Y-6 I 
TRK4- ,,. . 

- y-s T I j I , , i 
t . ;1z2~ 

I p ~IS": I 

PT 

P/0 ./5 , 
25'; 

24' : 
TO CONNECTING I 

CIRCVIT.S 23, 

21 ~ I 
' 

19 ": I 

~ 
~ 

3 4 s 6 

PART OF FSe 
INTERNAL CGWNtCT/l:W Or THE KS-Z/447, LIST -5; £/$,,,ANO /.IST /(), 

/tf/NI - l'i'ECOHIJ£H 

- -

P/0 CPtl-Z F'O.R UST S 
C.1>4-3 FOHL/ST• 

P/o__fe~- "o/O C.P#-4 l"OR UST IO 
./2 ✓-YREr 28 14 ,P/0 TEST POINT 
1,a SF£~ ,/-

PQAE ,_TE J IS 19 ....., I I 
~ ,20: 171 

"5 

~ 
1,..,, 2!J 1:15, -;;e w -!1 I 

c!! 1 1.¥1 
-,,3 

17j PQBe I IS' I ~r 
~ 

I 
401 

®. lzo P'/IIJZ I 1/-'' --16 R'TN-<-, ~ 3Z TPlt<IC J I I 
~ 40 ,1' 7Pl2$(; NC I 11.3 I 
"" I I 

134 
I 

P~,48 I 

' 21 
PR£S8 '1-" 3! 

~ I i .,Yo v.3 CP~-2 

~I 
I z. 
I -9 

!7 PRl!:ST ~ I .-s I I ?2, Pt,188 l.3b 

la I ,.9 

- I - 12B ~. 
L.i4 

., I 
.s .?SI! I -'S ~.., 
~ I ' I 

z1I I SI 14 
I I 

b,1 lz~: I .S2 I I 
'24' ' I I 

•9 i:L ___ ~ . I 
-9 I 

STOP I 
I 
I 

• I 
P/0 Cli'4 -2 FOR UST .5 I CM-.3r<JRUST6 P/0 

P/0 .J4 CR4•4~ ':f:=! IO ./4 I 
I IP,b TKI ZI Z4 

! / I ,J,3 

I c~ 122 J TKZ 
I TRI 

.391 I .2 I 

7 8 

"'" 46 TO COIVNECTING CIRCUITS 
HO CIP , . 

P/0 
POS PFAKS , 

I ' NEG PEAKS 
( 

~o I 
I ( 

~Al I , 

: . 
REAbAATA ,. 

JS 

:: ) NC Sc£ A'4T£ ;0/f 

CIRCil/TS 

li'F,tDA#TACLtJCKI 
. 
, 

: I] TO CONNECTING 

.3/ 

..32 
MTA IM7ECT I 

. 
I ( 

"Re:Ab TP I ( 

*"'" TACK 8K 

: ' n,,q , 

I 
. 

£PEW .....I-.( 

17 NC S££H4TE /IMI 

I AC 

:
7

) TO CONNGCTIN6 Cl.Rel/ITS 

,o/0 .17 

~ 
$" 

" I 
~ 
r,--< 
~ 
~ 

" 

7 P/0 ,13 

8 
NC 

23 

24 

25 

2~ Jo/OP7 PT 
I t;-t,J< .,. 
I ' 

rr--< 6 

BL-SK+ 

: Bl. 
I V- IJI( + ',n 
I 

: 
I 

I I 

V 
14 

S-BL + 
It, 

.s 
17 

I 
10 

.B~-W CY 

' 28 
11/li -r 

I 
29 I i ' I ,~ TK.3 lz.3 

I l '9• I 
I :i I I I TRZ 

181 : 
'.24 I TK4 171 L.• I 
I 4' I 

[ 37: !s 'TIU I 
t ...... ll .s~I I 

T ~5 c.. t I I [~ I _J LIST I JO /4 I I 
ONJ.Y I 'T~4 

£XTERNIIL cuxir. '~ 151 I 

~ + 
/(.-BK -
a-v 
0 

0-6K -
w 

y + 
Y-eK -

WR/TE DATA ''" WRITE ;NABL.€ ',z 
WAI 132 

:,3 WAO 

~ __ _J 
..... ~ lo; ~ ~ : ~ :,.. I-.. ~ ~ ~ ~ 

l) ~ 111 ... ~ ~~ -.j ~ ~~ ~ 
..... It ~ ..._ \J 

9 

A 

B 

C 

D 

71li'K .' 

71i'l(2 

)( 
,P{/1 E FHASE 

7RK3 

7lt'K4 

'TliKI 

F 

TR/1<2 

- P/OPV2 
WR/Tc 

G 

-~ 
~-· ~;; 

..._ _____________________ l'°'0'"'\"1,-.4-,-------------------------✓ ~S-21447 MINl-l!ECOROE~ , IRCUI: 

SD- 9TT36 -01 - B9A 

BEU. TELEPHO ',IE ,J ,cmATORIES 

2 3 4 5 6 7 8 9 



0 
JI 

2 3 4 5 6 7 8 9 

PART OFFS B 
✓1Vr£iVNAl C:ONN£Cr1tJNS OF THF l(S-Z/#47, l/ST S, UST, A/VII 1.1,r I/) 

M/Nl-lt£CO,f..J£/r 

A @Al 
A 

I 
/#t-.l! 

;; 
,f/ 
/~ 

• B 
B 

-,,r 

• <l}AZ 
© 

W-R @ +s 

® 0 C © C NI G - sz 
®0@ 

Cl a, .,,, 
9A/DJ 

.tH 
.,,, 

BL @ 0 
SI 

D 0·@ ® D W-8.1< G-RD 

0 
{r)AZ 

W-}t 

II G 

E 
E 

Cl 
.(// 

Jr 

BL 

W-131{ 
F 

F 

• @AZ 

I 
11<-R 

G 
G 

CZ, l#blSPF 

• /OK.II 

PT ISSUE 

71?/(c) "'-H H 
: 
i 

tS-21447 HIIII-RECCROER CIRCUIT I 
SD-97736-01-B98 ! 

BEU TELEPHONE LABORATORIES 
65 ---....... ll'K0-..0•4t'C:~ &-_,_., 

0 2 3 4 5 6 7 8 9 

j 



A 

;; 

• 8 

• C 

D 

+--

F 

• 
G 

• 
H 

@') ,,ct~c,11 

~ N3 
I 
I 

--
-~8 0 

-9 R 

' I 2'00t .._ CN2 

L GROI 

--
- -

JI.J '!~ R 

@VK «:) 'j 
f[L')J.lll'. \I-_ QJ 

I 
I 

" . w . - q,t 
. j 

~ 7 

-- . 

0 

©, ® 
~., 

(r) 

© ® 

2 

~ q: ~ 
~ I.... 

~ ~ .... 
~ ~ 
" 

I 
P/0 J6 [~; $3' : 

TO CONNl:CTIN6 .32; I I CIRC(IIT.5 
26; 

. 
28; 

I 

I P/0 
781 -

3 4 I s 6 

PART OF FSB 
INTER/VAL CONNCCTIO~ o,:- KS-21447, LISTS, LIST~. 

AND LIST IQ NINI-Rf:CORDl:R 

9H4 

~ I~ 

~I 
P/0 CPI-I .... 

~ ~ ~ 
-- P/Ocll II) ~ 

c// 

~ ~ 
::,,; 40 ..36' ear 

\.) 
\.) ~ ~ ~ ~ 1 21 2 ! ~ BOT 

I 21,. 41 TH 
I / JS-: EOT{OC) 

122 II I BOT(OC} 
I 
,6 ,32 : £PE"W(OC) 
129 l!J I TOR(OC) 

•u ~. Rl:ADY(OC) 

I /8 
7 

.341 ONUNE"(Oc} 

1.37 ,., i R£WINOIN6{0C) 

:.38 /4: TM{OC} 

I ..5 

I 
SEt.ECT 112 

MANVAL 130 

REWINJJ I 7 
FAST FRWD ! /6 

FA.ST REV 117 

: S" 

.;.s-v I lzs I 
-!JV 1.31 

P/0~ 6 (I) 

43 

41 

.3.!1 

I 

I 

I 

l 
! 
I 

I 

I 

I 
! 

. 
' . 
' . 
' 

' . 
' 
" 4Z 
47 

.38 

34 

.35 

.J'-
40 

. 
' . 
' . 
' . 
' . 
' . 
' 

!24 
~.R.l'Ar/NDI 

I ~v 
2 REW/IV() )( 18 

l Z' I I 
I I 
I I 

If~ L,LMDr 
~ 

0 
i 

PT 

NO;,,: 

"· C S2 

NC~-

I 

-

, 
!I 

21 

7 

2Z 

18 

z:s 

-
,t:tl:J 

./4 

1/NLOAD K 

,II 

-4(J 

·9 
' ;11 ~ ~ l,j 

rll.E" PROTECT 

T 
. I 

I 
I 
,10 

l1s- g ;,, 
I 28 ~ 

Jo/0 CP4 ·2 FOR if.ST~ 
~-.3 F'OR V$T 4-
CPI-~ FOR UST ,o ,Yo 

P/0 c/4 P/0 
c/4 JS READ /JATA {OC} c/.S • 

I l ' .37 
1• a , H&o (JATA aoc1r r ocJ , 

( 

I l.,je: OATA cLocJf(oc) : < 
I I J";'O 

.3S] 
J6 

IB 

WRIT,: CNA.BLE {S) 
v6 . 

P/0 
v.3 CP.3 •2 
.34 
I ,3/ 

I 
I// 

SEE"'7TE/-'' KC .?3 )>-----• -9 

TO CONNECT/ht; 
CIRCUITS 

2 

,,, )>----~--· ~ !I 

[ :: ~=======::•_+_$_--<( •®• }- - 46 lrrlV 

2S" )>-........ --•• -"'9 -1-® 

~/' ££ {-}£ ff·ff-ffffli{ J£0 }f ff {-}f {-}£ff {f}{ff {D· 
1z~4S67Bgmnauff6~ J4S~LB9mnMa#6MllMMM~ 

m COHNECrtNG CIRCII/TS 

3 4 5 6 

I 

7 

TO CONNECTING 
Cl/i'C(IIT.S 

TO CCWNECTl/16 
C/RC:NT.S 

8 9 

A 

8 

C 

D 

E 

F 

G 

ISSUE 

86/ .,,,_ 
,-------------"T"------.....1.--~H 

KS-214,17 MIHI-REC0R0EP c IRCUll SD-97736-01- 810 

8Ell TELEPHONE • .0.80RATORIES 

7 8 9 



• 
• 

• 
• 

0 
:ti 

2 

Al 

A 

PT pr 

1 -:<~ W-R 1 .P/e,IBI 
81( l!J 

C "'NO BK 8 

~ 12 

81< 17 

B 

C 

PT Bl PT -W-8K-lJ,'l. - II 

,~-=--iR I ~ ..l.@c1 It - '11 
Ii' 

~~PF It II 
II<=) )BK I 

• I I I I BK I ......... 

L_l I I @cz II II 
___ _J T 1000 .PF I lw-e.K-0 11 .s-

r J: .....-.. .Flli'RITE -

' BEAl)S W-0-G' -= I 
HO W-Bl<-BI? 

I CAI I 

~) 916 W-BI? 6 

W-Y, 14 

D 

I E!i r-::l.c, I L1=:~· 1'~ W-BL 13 
-

W-G 4 
-

PT PT ,, I 
W-R ' I§' 

. 
118/cs C ~ 

.SL s 

W-81<, -t. 
..... ----

E 

F 

G 

P/0 J6 

. [ ~!:! z > I 
"'"' ~~ 131) I 
~~ 29: I 

~ 27' I , 
P/0 .A3 p P/IJP7 

f 
~I() ✓7 

~ BR-1'. ' 
,.. . /9; 71!1(/ ! JI l ~ I - ..;;" .. (. 

I ' 
rrt9"/. r@l't ,: I ... 

, 
I TRX2 + 

2' 
1 : ! 

, , . I - R-1/!JL 
' 20; 

I 

f I , 
TRJC3 + l!IK II I 

'~.PU.Z 

... 21" 
L I , -• o-Y II : 

READ - lj I , .3 ... 

71c'K4' T Y-G 
I " 4' 

I 

T d I • , 
- Y-S ... 

22' t L4 ! 

L_ 
,P 1s; 

Pi 

P/Ov5 

[ ~-24; : 
TO 

I crJNNECT/NG 2.:1' Cl/lCI/ITS . : 
21 ~ 

. 19; I 

H 

3 4 I s 6 

PART OFFS 51 
/NrEliNAL CONNECTION OF TIIE KS-.Zl-##7. LISTS HIIVl-/lfECOH,,,E/l 

- -

CP2 ,o/O P/0 CP4 -~ 
I• .P/Oc/2 

~---
✓" :,, TEST POINT V RFF 28 /4 

1,s .SEL tEST I . I Pfµ£ ,#ff£ A2'A'T.S','4" I 
~ ,A?8 I 

.,is ,r 
1,g 129 -f.8 

~ 
-g • .,.~ 127 

I 

Pt1BE 11.5" I 18 

®, ~ 
I •I 

~ 
P/DJZ I •41,'(TI(--<_-, ~ 32 TPa-,c] I 1® -#0 J7' TPIISC NC I '=" I ' 

/>()AB l.34 I 

11.3 
zl 

PRliSB 3! 
~ I /'VO 

I RQt/.3 CP3-2 '101 . I 2 

~ I -9 
17 .PREST I I "5 

PPBB la6 I lz; 
Is I .,<g 

!zs J I J ... 
Yf 291 

... • 
I 

.,<4" .,is I ~ / I 

271 I S2 IZ/ 
I 

j 4 ' 
-

SI 126: I . I 
1
24

1 I I I ... r!l i~L ___ ~ 
I 
I -9 

STOP I 
I 

I I 
I 
I 

.Pftl I ,o/'o ., 4 P/0 CP4 :£, ___ c/4 
I T,KI 21 26 
I 

: I I 
122 T/f2 TRI 

12 

TK.3 123 I 
1.a ! T.RZ 

71<4 :24 

14 

•s- I TR3 

I :Zs --- I ---- TR4 
E'KTERNAL C'tOCK "3 

WHITE IJATA 114 
WRliE ENABLE 1,2 

WAI I..Jz 
I 

WAO tl3 

-

i7'J7 
19 

,20: 
!Ml 

I 
.361 

17 1 

401 

t/61 
I 

1131 
I 

I 
I 

' 

I 

l,to 
o/.3 

'-391 

7 

CIP 

POS P&AICS 

NEC PEAlrS 

8 

P/0 c/. '6 . 

P/0 . 
I ' 
I < 

41> TO CONNECTING 
CIRGVITS 

9 

KAO I 

! /?Al 

RUO DATA I 
RE.IID o,e, aocLl 
a47iit l)...'T£CT : 

, 

' 
' 

' , 

( 

-~I] TO CONNECTING CIR;UITS 

.32 
REAb TP I ( IT .He SF£ MTE A1II 

P/0<.16 77fCI'< BK . 
' I A'C 

! TOR 
~ 

~ i.PEW : ) TO CONNEC71NG CIRCV/TS 

;o/Orr-( 
~ 

~ 
H---< 
~ r.-< 
h--< 

J . 
~ i ' 

. 
I ( 

t-< I • • 
I: . 

I 
I 

I ' . 
i ' . 
I . 
I ' 
I 
I 

I 

I 

s 
61 
7 

NC 

PT 
P/OPT 

P/o Ad 

G-BK + 
G Tkkl 

Bl.--,,t: + 
St 71ZK.Z 

V-l!J.K + X 
V 'TRK3 

S-81. + 
s TRl<4 

Blf•V 

BA 7RK/ (~ 
~ ' I 

( /91 I 

: 181 

R 
-n?".2 

R-SK -

(~ I 

I 

I ~~, 

l35 I ( /~~ I 

l/51 I 

,:,-w C -
0 

'TRK3 
0-BK -
w CT 
y + 

71rJ<4 
Y-BX -

A 

8 

C 

D 

Pl/I E ERAS£ 

F 

P/0.PV.,! 
WRITE 

G 

ISSUE 

~8/ ~ 
i "> ~ ~ ~--

~ 
~ 1-.. .. ~ ~ ~ ~ ~Ii ~ ~ "' "' 

________________ _.__ __ _.H 

~ ~ G:: ' ~ ~ ~ "' 
...., I-. ~ I( ~ ~ . 

IZ ~ 4 ~S-21U7 l!INf-RECOi!D!:R ( l~CUIT SD- 97736-01-EsllA 

il==::----------,---------"T"""--------"""T---------..--------r----,.---------...----------~-----L-e_a_L_T_ELEP-=HOl'='E=.u:.:;c30:._R_A_ro_R_1es_.J..~..J..-__ •_ .. _~· _______ _ • ,-.c.oa,c,••1.._.:, .._....,, 0 
1 2 3 5 6 7 8 9 

I 



0 
II 

2 3 4 s 6 7 8 9 

PART OF FS9 
INTER/VAL COIVIVECT/0/V CF THE K~-Z/447 LIST 8 MINt-FIECQR.D.t:R 

A @AZ 

I -
• 

A 

B 
B 

R2 

lfJKJt 

• @)M 

I C If.I 
/30 

© ,,,.., 
+$_ 

@ 
C 

G @© sz 
IIA/DZ 

CZ,/OfJfJPF 

.eD !© SI 
♦ 

® 
D /11/UI. @ 

J(. 

D > GRD 

PT 

E 
E 

F 
F 

• 
G G 

• 
H 

IS-21147 MINI-RECORDER CIRCUIT 

------- ------~..i S0-97736·01-BI I B 
BELL TELEPHONE l.,\ilORATORIES 

6 
--v.4 :L------------.-----------,.----------r---------""T"-------~-""T"----------r---------,-------L----,..;"='"o"'°,;;.;;;;".;.";;;u.~----""T:.:S::...i. _________ __, 

9 0 2 3 4 s 6 7 8 



• 
• C 

D 

E 

F 

• 
G 

• 
H 

0 
SI 

P/0 di/ 

2 

TD Ca-YN&"C17HG 
CIRCI.IITS 

PT 

[ 

3 4 5 

PART OFFS 9 
JNTERN'4L COIVN£CT'ION o, ICS- 21#4!7, 1./J 

MINI -RCCOltPER 

///14 
CPl-2 

6 

~ 'II P/0 t/1 --- ----. ~ •✓I 13/0 .16 CQ 

~~~~~i~~~~~~•~----•- ~~~------'~~O'-T----~-<~ 
~ ~ ~ ~ ~ ~ ~ ~ 't ~ 27 SOT (<II 
... ~-------.1-----1 

'-------+-'2::c6~ TM ~g 
.._ ______ ---'--1--4 £OT (OC/ # 

22 BOT Coe) ~4 ___ .::.:;:c;,_:.::..:;,:_ __ -+-~,#1 

6 i-;;.--+---LP."-'£_W---'(_lK...;)'-----t--<47 
2 9 ____ ro_A---'(_o...;c) ___ -+----<( 

38 
1--3.;..3+-___ ll...;..;..~-A...;D_Y---'--{OC-'-) ------t-~ 3f 

i-.;..::u..:.....-, ____ ON_L_1_:,v._'£_l_«_) __ -+---< .3S 

37 i-,.;..;13"-+ ___ ll...;C;_w._z_w_D_1M_~-'-{IXJ...;;__-+--< .36 

38 i-.;...14:.....&. ____ ...;T..;..,1,1"'--'-(0C-'-'-J __ ____,_-< 41) 

3 

P/0 o/6 
SELECT 12 30•>----r-------==~--------1--1 

26 ..,_~ ____ .:.,;..:..:,1::::.s.;..r....;F..;.."R..:..:w..;..-i;=--------+...;16'--I 

2Bi)-...J. ____ ......:."..::":.:S.:..T__;R~E=:V:...._ _____ -+.;..17'--1 

s 

•.SY -•-+=2:::;~-4 

-s,y--+...;:~;_;-i 
24 --s,y----+--1 

I 
I 

8 

10 Jf ZI 
-------------+------'---'l'---+-----t-<>-+-----46 

0 

IU 
.J 

I 

I 
l 

--------~1--------..:..0_-+----t-+-<7>-+---- _8 
22 

---------+-----------+-+-C>-+-----111 
r :zo --------------t----+-t-<>-+---- •12 

_______ & __ ._--+-r 160-1-----•I 

7'1 ( CONIV,UT✓ltl& 
C✓ltCll'7S 

S4!E#'7T£/o, /1/C [ 

P/0 
v6 

SO)►-.----•• •IL 

2+)►-t---•• •S 

.fB) I • •~ 

.2?) I • _., 

28 

P/0 
c/,3 

~ 

' 31 

HOJ(i ® 
22)>---- -----< - }-- -48 RTIV 

2~)►--------•• #J l® 
LJ 

CONN'::TtK(,[ 
(l!lCll1TS 

~x: ff ff f lf f lf f £ff£{ ::}tff fffl£ff f ff f £££{11
' 

,1 2 3 .f. S 6 7 8 9 10 II 12 13 I+ IS /6 3 ♦ S 6 7 8 9 NJ 1: 12 /3. 14 IS /6 17 ✓B 18 20 ZI 

TO COIVIV£CTIIWi CIRCt/17:S 

3 4 5 6 

7 

ro COIVIIIECTING 
C✓RCl/lT.S 

TO C0.'IMIFCT/Nfi 
CIRCl/lT.S 

8 9 

A 

B 

C 

D 

E 

F 

G 

-------------..-------.1.----4 H 

KS-21447 IUIII-PECORCi~ C lij(~ T SO- 97736-0I-B12 

Ba.I. ~LEPI-IC,NE • -1.BO;L\TORIES 
&JICOaf'OJIA T"C"(! 

6S .............. 

7 8 9 



• 
• 

• 
• c.o 

0 
I 

Cu 
~ 
~ 
c.,I 
0) 

I 

0 
• n 

;; 

B 

C 

D 

E 

F 

G 

H 

0 2 

CIRCUIT PACH. 
EQPT I.QC. -

DESIG. CPZ CP4-I CP5 
....._£gDE 

OPTION 
LSI0/00 J.S/0103-1 £51010/ 

EUM. lt>EHT. TERM. TERM. TERM. 
T£bl. F~ J.Dc_ 40· IAIDS .110-1,11Jc7 40-IA/£7 
CONltEC7IO~ .J2 ,J4 J3 
ON FRAIi£ 3££ Al /JACK PLANE AS31!MIJLY 

ASSEMBLY, BACK PLANE 

LOC._ 
:A/AZ 
~ 
1.510104-/ 

3 4 5 7 

APP FIG. I 
KS-21447, LI MINI -RECORDER 

ASSEMBLY, Sl!l'IS0R HOUSING 

OESIG. 

AZ 
18/CO 
/B/EO 
/$/,40 
18/FIJ 
16/R) 

ASSEM&Y,HEAD TWO TF'CI< 

DE.SIG. LOC. CODE 
A3 ,.'✓Fl1,IA/b9 U,,'009, 

CODE 

LS/0114, SPECTR0NICS, /HC. 

PART NO.!SP.J'/IIZO 
$Pl'/8za,, 
s,,:>..r.82't:JA 
SPJl/6Z0.5' 

@.rPr /&?OC, J,~ NOT✓ ~S" 

,------------------- E/W ----------------- ~E/W~ 

C(nlNl!CTOR l&>tU'G,) CONNECTOR (JACK) . 
DESIG. J2 J3 J4- JS J6 
CODE 90•1 90•L 908L ICS·/61861.n K$·~78(;,L/, 
DIPT10A 
TERM I.QC LOG Loe LOC. LDC 
.so \ I\ 

49 \ I \ I \ I \ I 
44' \ I \ I \ I \ 7 IA/62 
47 \ I \ 7 \ I \ I ' 46 V \I '7 \ I I /A/AS 
S.5 I\ 7\ I\ \ I /A/CJt 
♦4 I \ 7, I \ V 
43 ( \ 7 \ I \ I\ //I/GB 
4-2 I \ I \ 7 \ I \ 
41 I 

' I ' I ' I \ JA/G,8 
4C /,(/C.11 /A/07 IA/87 I ~ 
,tQ /A/1!1,4 IAIE7 I \ IA/<ilJ 
.3& /A/~ 111/£7 \ 
31 -

14/ClJ 
36 ,J/~ IAl157 
35 /A/84 /,!l/1J7 
.u IA/1:4 1,Vaa 
33 IA/C4 IA/H6 IA/SB 
32 ,/A/H6 /A/CB 
31 ,ll/e4 /A/IJ~ /;,/F2 
.!JO IA/0,. hfl/B8 
29 ,,t//D5 /A/86 IAIEZ 
2S /.,,/L,,t IA 1D6 /A/a6 
27 ,1,o/E5 JA/06 IA/Bt- /AIE2 
26 /A/e!; IH/G7 
Z-5 Pl/DJ. IA/D6 /Jlir..-4 IA/_U? 1,4/(;2 
2, /AIU IA/£6 /,q/HZ /A/G2 
23 IA/,<,6 ✓A/UZ /A/r..2 
zz ,/R/a /A/£6 /AIF, /,11/BlJ IA/(;t 
ZJ JIVE, rA/F7 /A/F4- /AIH2 /II/JJ6 
20 IN/U IA/D7 IAIB7 /A/BIS /A/K6 
19 ✓A/U IA/e7 IA/157 IA/H2 /IIIH6 
18 IA/EU 111/£7 IA/H6 
17 JR/B7 IA/C8 IA/116 
/6 JA/C7 JII/N-' IA/,-,6 
15 IA/tu /A/86 IA/>U IIIIH6 

'"- IA/H6 ✓A/86 '11/H' /II/H6 
13 /A/C4 IA/Hf' /A/C7 /A/HJ. IA/H5 
12 JA/116 III/H4 IA/H5 
II IA/µ4 /A/H5 
/0 /A,/C4 /A/HJ. IA/H.S 
9 /A/D4 /A/H3 /IIIH5 
8 IA/tu IA/D6 ,.iii,,6 /,IJ/#3 Ill/HS 
7 /AIU IA/D6 111is6 /A/JfS /11/H!J 
6 IA/E6 /A/H3 IA/Jf.5 
5 /A/CJ. ll'/F7 IA/G-4 /A/H3 M/K5 
~ IA/D4 IA/E6 IA/F4 IAIH3 /A/115 
3 IA/CS IA/£6 IA/F4 IAIH3 /AIH4 
2 /A/C5 IA/D6 /11/F'J. IA/H3 /,4/EZ 

'--
I /,11/05 /A/06 111/,r:,t IA/H3 111/ClJ 

0 2 

J7 
"3·/67lJ6,l/7 

LOC 

\ I 
\ I 
\ I 
\ I 
\ I 

\I 
I\ 

I \ 
I \ 

I \ 
T \ 

I \ 

/I//E8 
/A/EIS 
l'A/ElJ 
I'll/ 08 

/A/C•I, 
/.4/F8 
IA/FIi 
.'A/F8 
/A/F8 

/A/F'2 
IA/F2 

-
IA/E~ 

111/FlJ 
IA/(;IJ 
IA/Et, 
/11/ElJ 

IA/FZ 
/A/FZ 

TERMINAL BOARD 
DcSIG . rs, 
COOE * OPT/OA 

IERM. LOC 
23 
22 
ZI 
20 

19 IA/A3 
18 
!7 /A/B3 
16 
15 /A/03 

'" IA/C3 
13 111/D3 
12 IA/A3 
II /AIIJ3 
10 IA/E3 
9 IA,,03 

" IA/A3 
7 
6 IA/C3 
.!S 1.11/133 

' 111/03 
3 /A/E-' 
2 I 

,---;--->. 

3 

* s20-z., KULKA 
ELECrllJC CORP. 

. .. 
'De5I(:,_ P7 
CODE 1($,16785 L3 

~TIO}{ 

TERM. LOC 
J6 
35 
3,1 
.:U 
32 
3/ IA/EB 
.30 /,9/£8 
29 l-o/E8 

-.... Ill/Ell/ 
27 IA/D.! 
26 III/F8 
25 IA/F8 
24 hf/HJ 
23 l,t/FIJ 
22 
21 
2~ 111/FZ 
/9 111/FZ 
1/J 
17 
16 
15 
u 
13 
12 
II lll/£1i-

10 

9 
8 /A/F8 
7 Ill/Fa 
6 /A/F8 
5 IA/F8 

" 3 
2 lll~Z 

I IA/F2 

4 5 6 7 

8 9 

BEADS, FERRITE 

DESIG LOC ~ 
IA/Bl 267302/lJOI, FAIR -RIT£ PRODUCTS, INC. 

CAPACITOR 

DESI(; 

Cl 
CZ 

l:E£ 
l/11/BZ 
IA/82 

COD£ 

). ® l<S·1'5"9,LI. f4011PF 

/ @ KS-1!0'177~:J, /11114PF 

COMPONENT ASSEI\Hl!SLY 

DESIG 

Cd/ 

LOC 

IA /CO 

CAPACITOR 

COD£ 

L!JI0098 

E/w-------

DESIG LOC COO£ 

S96C., 1.96 Cl IA/Cl 

RESISTOR 

DESIG LOC CODE 

K3•/J5l2,Ll7A, 14.7 RI IA/Cl 

TRANSISTOR 

DESIG 

QI 
Q2 

LOC 

IA/Cl 
Ill/CJ 

M~TOR ASSENBt.V 

LOC 
IA/Bl 

SWITCH 

L:S/0093-1 

SI 

cl 
j . * /A/A2 NCNO 

CODE 

CODE 

2N3792 
2N3792 

LS/0097, SEe.MJTG~ 

--6'8/ 

A 

B 

C 

D 

F 

G 

r--------------.---------1--~ H 

KS-21.1,7 IIINI-RECOROER CIRCUIT 
SD-97736-01-CI 

BEU. TELEPHONE. "BORATORIES 
SIIC-OfllJJIO-U.TICD 

--6S 
8 9 



A 

• 
• C 

D 

E 

F 

• 
G 

• u, 
0 
' f,O _., _., 

H (1,1 
CJ) 

' I 0 

' ! n 
I\) ! 

0 1 2 --------JI 3 4 5 -APP FIG. 2 
K.S - 2144 7, L Z, L 7, AND ~~ . f!IINI - RECOR~/l 

CIRC/JfT PACK 

EQPT.LOC. 
DE5Ki I CPI•/ CPZ CP3·1 CP.3·5" C.P4-2 CP•-.a 
COD!! L510099-I L510/00 L5IOI02-I LSIOIOZ·S- J..S/0/03·2 LS/0/0J ·.3 

OPTION - - /./ST~ tLJST7 U.ST9 L/$T i! ~ UST9 LNST7 
{LtAl. l«lfl'. TERM TERM TERM TERM TERM TE/lN 
TElt'l!I F3 LOC 40-3A4 40-2A/C4 40·2A/F7 4-0-~A/Fl 40-ZA/111 4-0•ZA/117 
CONNCCrJON JI J2 ,1,3 ,1-,. 
ON FRAUE S£~ Al BACK PLAN£ A.$$EUBLY 

A5Sl!U8LY, BACK PLANE 

DESIG. LOC. CODE 

Al 24/A.Z L!5/0I04 -z 

r----------------------E/W------------------~ 
/ CONNl!CTOR, (JACK) TERMINAL BOARD\ 

OESIG JI J2 J3 J,I 
CODE. 908L 908L SOBL !JOBL 
OPTIOlo 

TERM LOC UJC LOC LOC 
50 
49 
48 
~7 

46 
45 

"" ........fl_ 
42 
41 
40 3A4 2A/C4 2A/F6 ,,-Ju, 
3Q ZA/B,t. ZA#6 .JF5 
38 JS,# ZAIS,t :,)IF6 .3F5 
37 384 ZA.'so -4F4 

36 -''15 211,/[;4 2A,ti6 LA/86 
35 ,.u 2AliU ZA/G,6 2A/B6 
3,1 3135 ZA/C.,t 3F4 
33 JBS 2A/C4 
32 365 ~/H6 
31 .SIU ZA.'U .1u, 
30 3C,4 2All>4 
29 3A-I ZA/D.5 211/B6 
28 3U 2A/84 ZA/D6 2A/86 
27 3B, 2A/D5 ZA/D6 2A/B6 
26 35,1 211/ES 

~ 31)4 2A,ID,4. 211/(r4 
u 31>4 ZRIE4 2A/G4 
23 3B4 2A/E5 ZA/F-1 
22 3/U ZA/1;5 ZII/F4 
21 211/E-I 2.A/F4 
20 ZA/O5 2A/C4 2AIF6 2A/B6 
19 385 ZAIS-' 2AIF6 rAIB6 
18 3B4 2A/B4 211/F-6 3~F 
17 JC-I 211/~ 2AJB6 
16 3C4 2A/G6 V1/C6 
15 3U Zl1/B4 4~.l/G6 21t/B6 

"' 3C5 2AIH6 211/B6 
13 385 2A/C4 2A/H6 2.II/C6 
12 :C4 211IH6 
II 335 3G4 
JO -3£4 2.A/04 

9 305 211/04 

8 304 ZA/D4 211/0(; 2R/87 
7 3c.4 ZA/E4 21!/06 211/86 
6 3A4 z,tl1D4 

5 3tu Vl/iU 2A~4 
.4 ..3A5 2A/D4 2AIG,1 

3 3C4 211/t;.5 2A/G4 
2 3A5 211/G.5 2A/C6 ZA/F4 ----· 211/DS 2A/&4 .........!__ ! .3~ 

0 

JS J6 J7 
KS·l6146,Ln KS·"746.Lll J(.$·167a6, Lfl 

LDC LOC LOC 
3G3 
.3F1 
3G3 
386 

2Af.t7 
2A/C7 

M6 
.1A6 
386 
SA6 
.!Co 
386 

.3B6 
2A/C7 

3F6 .386 r,vn 
3F6 386 ~/n 

Zfl/B7 .3B6 ZA/F7 
M/87 3C3 ZII/E7 
2A/C7 .JC-3 3G6 
ZA/87 rA/E3 Z,1/£7 
2A/B7 3C-3 ZAIE7 

Z,I//E3 ZII/E7 
JC.S 1 2#01 

211/E3 .3G6 
X3 2A/E9 
3H~ ZAIC.9 

ZA,1-13 JGJ b?/G9 
ZAIH3 .JH3 2,\'G9 
ZA/87 ..JH3 2A1~ 
Zll/H3 .3H6 ZIIIF1 

3H6 ZII/F3 
ZA/1{3 3H6 ZA/F3 

.3Fii, 3H6 2/VPT 
ZA/C7 .3H6 3H6 

3>14 3H6 366 
.3H4 3H6 211/£1 
3H4 .JH6 3G6 
3H4 .JH6 .?A/E7 
3H4 3F6 3G6 
JH4 .3H.5 3G6 
..JH4 ..Jl/5 4'.f/O7 
.3H3 31/5 .3F6 
3H3 3H5 ZAIG9 
~H3 3H5 Z,t/G9 
3H3 3H5 21l/G9 
3H3 .3H5 2A/~3 
3H3 3H5 2AIG3 
.3H3 3H5 ZII/F3 
3H3 VI/E3 ZA/F..J 
.3H3 ~A/C7 PI/F.3 

2 3 

0£$/G TB/ 
CODE 1f 

OPT/NI 

T~RM U)C 
Z3 3G3 
2Z 3£3 
21 JE, 
20 .3;:-3 

19 2.JUA3 
18 .3F3 
17 J'A/e,3 
16 .!JF3 

._ l.5 ,,A/03 

.... /4 lA/C3 
IJ ZA/0.J 
12 i!A/A3 
II 2A/S3 
10 U/E.J 
9 ,l/lJDJ 
II --Z,///,.3 
7 3E3 
6 2AIC3 ., Vl/83 ., 2A/D3 

' 'i?A/£3,3£,? 
2 JD3 
I .JD3 

* .520-ZJ KUl'CA 
.ELECTRIC COi..~ 

4 

I 

.------
A::S::SE.M/5-LY, SEN::SOR HOl.i::SING 

LOC. 

ZB/CO 
U3/D0 
ZB/AO 

Z8/F" 
~8/AJ 

ASSE_MBLY, HEAD FOUR TRACK 

~ L(,C.. CODE. 

A3 J~ 1 1.D8,2F0 L5/0095 

CONN£"?>\" p G 
DES/G. P7 
CJ:U2E in-lb~65,L3 

VlOTJ~ 

TERM -OC-
36 ZNG,. 
~$ i!A/GIJ 
.u ZA/GlJ 
3::S , ... ,~ 
32 2A/Ea .,, 
~ 

30 2-'IRJ 
'l-9 w~ 
IA U/F~ 
21 UI~ 
16 ZA/04 
15 ZI/OE 
l~ WOd 
13 WDB 
22 2,a,,;2 
'll v./F2 
20 Z/q;:z 
19 L/t/F2 

18 ZAI~ 
17 2/tJE, 
16 2A/U 
15 ,lA/GIJ 

"' ZA/£a 
13 2.11/~ 
12 .:A/El!, 
II 2Alu 
JO ZA/F8 
9 Zll/08 
,t 2Alo, 
1 VI/Da 
6 UI/D8 ., 2 11/G2 
J 2,!/k.z 

.3 21f/F2 
z 2A/F2 
I ZA/FZ 

l!IEADS 1 FE~ IT£ 

IJ£.SJ6 t.CC.. CODE 

CODE.. 

L5IOI U ,SPECrR0NIC5 INC. 
PART NO.© SPX 1"20 

(o SJ')( 111201'1 
@ SPXIIJZOA 
(r> Sl'X/11208 
@ .S/0¥/IUOC 

Z,tt//J/ Z67S02l601, /4"4rfffutfJ~AIC-

CAPACITOR 

I.OC. 

Z.t/82 
lll/82 

5 

CODE 

] 
® .!S•l~so,. I.I J /<IO<IPF 

@KS· 2<1t77, 1.3, /IJdO.P.I' 

6 

7 

DESIG. 

®at/ 

8 

CODE 
£$/aJS8 

9 

-------E/1#'---------

PevG er-
.!!!££!§ 
OES/IG 
~ 
CRe 

~QR 

/.OC 
300 
3PO 

T.RANS/.STP.R 

C.?M"PPNEN7" ASSEMBLY 

COP~ 
{/zji}J" UNITROOE CO.RP 
VZ 709 UH/T~atc Ct:WP 

,------E/W'----------

~ 

CAPAC/TOR t.OC 
Ct VIie/ 
~ 
LU"S/6 
!:RI 
CRZ 
CR3 
C/?4 

.RcS/S."77A' 

OeS/6 
Q.I 
02 
(23 
<l4 

P>C 
ZAIC/ 
Z/1/CI 

3£1 
VI 

~5,t; I.OC COO£ 

C"De 
KS-85/2,t./7,#_, /~-7 
A'S--l~~LJ.3 
KS-zoze,, l'-A • ,.31( 
JCS-Z#ZJ,, 1.,c., ,.,ZIC 
JJCS-~-.s, 1.,, , 
JCS-1#61", ~IA, /K 

a,~ 
2#3792 
2#3792 
ZN-5to&, 
ZNS~SI 

~ Z!i/81 ~T, SEE >M:7Tc" .Z-~AHp2,:,.; 

SWITCH 
L.5,tJ093-2 

N~O :/AZ 

SWITCH ASSEJvSLY 

DESIG 1.0C 

$2 

36Z 

-8.B/ 

A 

B 

C 

D 

Ell 

F 

G 

S3, 6"~ 3D/ ,.... ____________________ ...._ __ --4 H 

~S-211l47 llllll·~ECOilDER ·:tRtUIT 

SD-97736-0I-C2 

BEL.L..-TE\..EPHCNE L.ABORA TORIES 6S 

7 8 9 



A 

• B 

• C 

D 

E 

F 

• 
G 

• U) 

0 

' (0 .., H .., 
~ 
a, i • 0 f 
' ! 

0 • "' : 

0 2 
:n 

CIRCIJIT PACK 
ED.PT. LOC. 

0£S/G CPI-I CPP CP3·1 
COD£ L-:,,oogg.1 L~/0100 L·SIO/Ot·t 

OPTION -
ELEl,I ltMlfl. TERM TER41 TERM 
T'lllM fl LOC -10·8A4 -10·7A/C4 ,1Q.11f/F1 

COllll{CTION JI J2 J3 
OIi FRAME SE£ AJ 6ACK PLAN£ ASSEMBLY 

ASSEMBLY, BACK PLANE 

DE.:SIG 

Al 

LOC 

7A/Al t.-:,totOJ•t 

3 .. 5 6 

APP FIG.3 
l(S-21447, l.lST .J AND l.13T-., /IIINI-RFC'ORD€R. 

CH-Z CPf·4 
L·J/0103-2 L•S/010,-~ 
l.lST4 l.lST .J 

TUi,t TERM 
,l0•7A/67 ,I0•7~J!J7 

.14 

ASSEMBLY, SENSOR HOIIS/Nti 

~ 
A2 

LOC. 

7~/CO 

-8/AA 
7J!J/£" 
78/GO 

,UHM&Y, HE Au FOUR TRACK 

r IG LOC COO£ 

A3 7A/Ft1,1A/DI L·S/0095 

CODE 

L ·SIOll-1, SPECTRONIC3 INC. 
PART NO.@ SP.¥/820 

©.SP,flt!IZOA 
©SP,K/1Zt18 
@SPY/6,?0C 

r---------------------- E/w----------------------1 CONNECTOR {JACK) \ ~ E /w ;::;-;\ 
BOARD CONNEC.na {PLCIG,1 

DESIO JI J2 J3 J,1 J.5 J6 ✓7 TB/ /U.JIG P1 
CON 908L 908L 908L 'JOSL KS·/6136 LIT KS·"786,Llt ICS·/6746 Ll7 * COD~ la•l6785.L3 

laPr,o .. IDPT/!IAI 
TUIM LOC LDC LOC LOC LOC LDC LOC URM LOC TEt/M LOC 

.50 863 Z3 IJG3 36 7A/C. .. 
49 8F1 Z2 3~ 7A/v.a 
48 8G3 2, 3' 1A/G8 
41 11&6 20 33 7A/r,& 
4 7:f/A7 19 711/AJ 3Z 111/Ets 
45 1A/C7 18 il':J 31 7-f/16 ,, 8/56 f1 7,V.,3 .JC 7.1/F., 
43 &16 16 z, 7,a/FIJ 
<12 886 15 7A'D3 u 1/1/FIJ 
,II .,,.. '" 7A/c.:, 17 711/EB 
~ IJU 7AIC4 7A/F6 711/86 8C6 1.3 1.11/D, 26 lA'DlJ 
3, Mia.I 7A/F6 8F!S IIIJ6 
38 IJB,1. 711/8' 7.4IF6 IJF5 au 

IZ. 7A/U 
II 711/IJ.J 

13 7111/M _ 

u 7/J/06 
:,7 IJB,I •,VG6 8F4 Tl#/C7 /0 Zl 7/1/N 
36 ~ TA/IU 7A,:a6 711/86 8F6 8116 711/GT 9 u 1:t~ 
35 IIAS 7,t//84 7,0/G6 7A/IU, 8F6 886 111l<,7 8 2/ 7A/FZ ,, 1!9&S 7,11/U IJF-1 1A/&7 8&6 7AIG7 1 zo 7,9/FZ 
.J3 "'" TA/U 963 7A/B7 8□ 7,v,:,7 
.JZ IJ/J.5 7A/H6 111/CT IJC3 7A/£7 

6 
.5 

l'J 711/FZ --18 1111r.a 
.JI 1Jt4 7,11/£4 ISG-4- 7A/~7 7A/E3 1111n "' 17 !A/Ea 
30 U<I 7A/D4 111/87 e-:::, 7,11/n .J n.-,~~>3£3 Ii, 7A/t8 
2' &e_,1 711/D.5 7A./IJ6 711/£3 7AIF7 2 6t3 15 111/G!. 
28 e~4 7AB4 7/f/D6 1'11/ 156 &.:., 'lA/FT IJD3 14 711/t:B 
27 IJIU 7AIDS 7A/D6 -Vt/~ 7A/EJ 111/n 
26 e- lA/£5 I ac:, 

25 IJCU 7AIIU 7A/G4- ' IIN3 
2, IJIU 7A/E4 711/G<I I 1.1111,, /l"·J 

* SZ0·23 KIJUCA 
ELECTRIC co,.o. 

/3 VI/Fa 
:z ?IIIU 
II 7A/E8 
IO IA/Fa 

23 68" TAIE!!> 7A/F4 7A/H3 811:J 9 TA/UJ 
n ,,,,, 7AIU 7AIF4 71f/lJ7 8K3 7Atci.J a 1Ah111 
2/ 7AIU 7,t/,, 1A.1H3 •116 7A/F3 1 7A/DI> 
10 8DS 7AIU 7,t/F6 7A/B6 if/16 7,9/,, 6 7Aloa 

/'J "~ 7A/B4 7AIF6 7A/156 7A/H.J IJll6 l,t//F3 5 111/G'l 
Ill IJIU lAia-1 7/IIF6 8A~ 8F6 11116 7Atn ' 1,q/Gt 
17 BC4 7A/66 7AltU, 7.Q/C7 IIN6 7A/C7 3 7111.!..!._ 
16 fJC4 7,11/66 7AIC6 6H4 /$1(6 7llh7 2 7AIFZ 
IS t!JE4 7A/B4 _!AIG6 7AIB6 8H4 8N6 1Alt:.1 -,, l!JC5 -;;,/ 116 7A/81' IJN-1 8H6 7A/t:1 

I 7A/FZ 

13 885 7A/C4 1AIH6 7A/C6 ,~u 8N6 lA/n 
/2 dC4 7A/H6 BH.t IIF6 7A/f7 
II 8es 8G4 811,1 BNS 7A/U 
10 11£4 7A/t:U IJH4 BH.S 711/FT 
9 BD5 TA/D4 IJH3 IJNS 7.Q/£7 
8 IJD4 9G6 1 TA/81 (JU~ 8NS 
7 8~' 1;1/EI 1AIDE 1A/ 1!,6 8H3 8115 
6 IJA;/ 711/D.t 8H.J SNS 
$ IJD,I 7A/D<I 7AIG<I 8H.J 8115 7R/G.3 
,I. IJA5 7AIDJ. TA/G<I IJH3 SIIS 711/G.J 

_,J au TIIICS 7/;/GI 8H.J aw• VI/F3 
2 t,AS 7A/C5 7A/CC. lAIF,1 8H5 7AIE..J TA/F3 
I 11/U 711/05 - 7A/F4 8H.3 TA/C.7 711/F..J 

0 2 3 5 6 

7 

7 

8 9 

BEADS, FERRITE 

DESIG ~ LOC 
7AIBI 2673021801, FAIR·RIT£ PROOL/CT.J, INC. 

CAPIICITOR 

DESIG 

Cl 

C1 

l.OC. 

711/82 

711/ez 

CODE 

}
® KS•1'Sll,,L I, 1000,0, 

@ ~S-Ztl977, l.3, ltUIIJPF 

COMPONENT A:SSELfBLY 

DESIG 

CAI 

LOC. 

CAPACITOR 

DES/G 

Cl 

RESISTOR 

LOC 

7A/DI 

CODE. 

596Ci, 1.96 

DESIG LDC CODE 

RI 7A/DI 

TRAN!JISTOR 

DE:SIG LOC 

QI 7A/CI 

QZ 7A/CI 

MOTOR 

DESIG L:JC 

/JI 711/BI 

.JWITCH 

L·.51009~-z 

DEStG. 

S3,S4 

LOC 

/ODf 

lfS·8SIZ, Ll7A, /,I. 7 

CODE 

2N3792 

ZN31il 

CODE 

i.·51()(),1,SEEJtlOTG 2"6-

sz 

IOG2 

CODE 

l.-:/0107 

ISSUE 

6',8/ 

A 

B 

C 

D 

E 

F 

G 

_____________ ,..... ____ .....,__ __ -tH 

SD-97736-0I-C3 

BELL TE.LEPHO"IE - .)ORATORIES 
1..c:c.,n,o•a o 

8 9 



A 

• ] 

• C 

D 

E 

F 

• 
G 

• 
H 

0 

CIRCUIT PACK 

EOPf. LO~ 

DESIG 
CODE 

OPTION 

El!ll. !DENT. 
TERt,, FS LOC 

31 

CPI-I 
_l_-510099-1 

TERM 
40-10A4 

Jl 

l CP2 

J L-510100 

I TERM 

I ~0-9IVC4 

I J2 

SEE Al SACK PLANE ASSE"1SLY 

AS,EIISL l. BACK PLANE 

~ !:!!£ 
Al 9A/A2 

CODE 

L·51C'04 

I CPJ-2 

l L·510102·l 
-

I TERM 
14()-9A/Eb. 10G5 

l J3 

2 3 4 s 6 

APP FIG. 4 
lS·ll«J LIST 5, LIST I> AND LIST 10 llllel·RECORllER 

ASSEIISLT. SOISOR HOIJS IIIG 

~ ~ ~ 
CP4-2 CP4-l CP4·4 

L·SICI0}-2 L-510103·} l·S.1010)-4 

A2 98/CO L-510114. SPEC1RO!UCS INC. 
PAIIT NO. © SPX1820 

LIST 5 LIST b usr 10 
TERM TERM !ERM 

~Alf4, 9A/8,,IO£! ",o-,A/fl, 911/U)IIJ IIHA/f4.'W8')0FS 

98/EO 0 SPXl820II 

9B/AO Q) SPXlt,OA 

98/FO ~ SPX18208 
9ij/f0 SPX1820C 

ASSEIIIU ~EAO FOUi! TRACK 

~ ill. ~ 
A} L-510095 

/rto-NN_E_C-TO_R_(_J_AC_K_) ___________________ EAI 

TERHI NAL BOARD \ 
OESIG JI J2 J3 J4 JS 
CODE 908L 901!1. 90BL 906L KS--11,781,. L1 7 

OPT ION 

TERM LOC LOC LDC LOC LOC 
50 
'19 

48 
47 
41, 

45 

44 
4: 
42 
41 
40 10A4 9A/CG 9A/fb 9A/8& 
39 9A/8C 9A/FI, lOF; 
38 1084 9A/ec ~ :V"F6 10F5 
37 1084 9A/C-, 10f4 
}I, !OAS 9A/Ot 9A/GI> 9A/8b 1(1"6 
}5 IOAS 9A/B4 9A/Go 9A/Bb 10' I, 
)4 1085 9A/C4 10F4 i 91,/H 
n 1095 9A/C4 9A/Gl 9l\/ll7 
)2 1085 9A/H& 91/(7 
>I 1004 'IA/£4 l0G4 9A/B7 
)0 10C4 9~/04 ~11187 
·9 1c·. • 9C/C5 C/A/U 
28 10£4 9A/84 9A/DI, 9~/6b 
17 1084 9A/05 9A/Db 9A/Bb 
26 1084 91VE5 
25 1004 'IA/04 '1AJG4 
24 1004 9A/E4 911/64 9A/Hl 
2) 1084 C/A/£5 9A/F4 9A/H3 
22 1064 9A/£5 SA/f4 C/A/87 
21 9A/E<I 9A/F4 91/Hl 
20 1005 JA/U 'IA/Fi, <IA/81, 9A/H3 
19 lOOS 9A/f4 9A;F& 9A/B& C/A/f} 
18 1034 9..;e, 9A/F& 10!- lOib 
17 10C4 9A/G& 9:191, 9/VC7 
lb 10(1; 9A/ G& 'IA/Cb 101!4 

15 10£4 CIA/84 9A:ub 9A/6o 10ff4 
14 10(5 9Q/H& 9A/8& 10114 
n lill!S 'IA/(4 'IA/II& 9A/C6 10114 
12 1oc: A/ Hb 9A/G5 iON-4 
11 lOSS 1004 lotl4 
10 10£4 91/04 I 10H4 

9 1005 9A/ D4 10MJ 
8 10C4 9A/04 9A/6b -

9A/87 10HJ 

1 10C4 q:._, E4. 9A/ Cb 9A/8& 10113 
& lOA• 9A/~4 I 10itl 

s IOU 9W04 9A/ G4 IOHl 

• 10t5 9A/04 9A/ 64 108) 
} 10C4 9A/C5 91/ G4 10R} 

2 10A5 9A/ CS 9A/ C& 9A/ f4 10HJ 

_i_, 106' 9A/ OS OfJ/ +:rt 10Hl 

0 2 

JI, J7 
ICS-1b78&,L12 KS--11,78b,L17 

LOC LOC 
IOGJ 

106} 
1081, 

9/VA7 

9A/C7 
1061, 
10Ao 
1081, 

IOAb 
10(1, 

1086 
lOSI, 

C7 

1081, 9A/G7 
1081, 9A/G7 
10ii& 94167 
100 9JVG7 

10Cl 9A/E7 
'IA/0 9A/f7 

100 9A/F7 
9A/D 9A/F7 

10(} 9AJF7 
El 9A/E7 

100 

IOHJ 
10G) 
IOHl 

10113 9A/G3 
lOl,o 91,/Fl 
IOl!b 9A/Fl 
10i1b 9A/Fl 
IOII~ 9A/F7 
IOH& 9A/(7 

10~& 9A/E7 
10HI, 9~/G7 
lOHo 9A/E7 
10rl& 9A/F7 
lOfb 9AtE7 
10nS 9JI/E7 
IOH5 9A/"7 
10H5 9A/ E7 
10115 

101!5 
10H5 

10H5 9A/ Gl 
10115 9A/ Gl 
10!!5 9A/., 

9A/£3 9A/.2__ 
94,D C/A/ '} 

3 

DESIG TBI 
CODE . 

OPT ION 

TERM LDC 
2) IOGl 
22 100 

21 10[) 
20 

19 9A/Al 
18 10f} 
17 9A/aJ 
11, 

•s 9~/03 
I( 9A/0 
I} 9A/0l 

12 9A/A) 
11 9A/8) 

10 9A/El 
9 9A/0l 
8 9A/A> 
7 10(} 
I, 'IA/C} 
s 9A/Sl 
4 9A/Ol 

'--
9A/El,4E2 

2 1.io 
I 1003 

• 520-2:J KULKA 
ELECTRIC CORP. 

4 

OESIG P7 
COOE lS·1&7i:5.U 

OPTION 

TE.II!! LOC 
}I, 911/68 
35 9A/G8 
34 9A/J8 
}} 9JI/G8 

32 9A/E8 
)1 9A/'"8 
}0 'IA/Fl 
29 91VF8 

25 '1llrs 
27 9A/E8 
2b 9A/08 
25 '1.l/08 
24 9A/t)8 
2) 'IA/D8 
22 91/G? 
21 9A/f2 

20 91VF2 
19 91/f l 

16 9A/G8 
17 q,•n 
16 9iV£8 
1) 9A~a 
14 94/£8 
1l 9A/FB 

12 ,.VE8 

11 9A/£8 

10 9A/f8 
9 91/[8 

8 9A/08 - 9Ml)8 
b 9/Vi'S 

5 9A/G2 
4 C/A/G2 

} 9A/f 2 
2 9A/f"2 
1 9r,.~ 

BEArS.ftRR liE 

~ ill. ~ 

CllPllCITM 

~ 
Cl 
C2 

9A,91 

s 

2673021801,fAIP·RITE PRODUCTS, INC. 

CC.IE 

J (v llS·1&509,l1, 'OOO~F 
® KS-20977 ,Ll, 1000pF 

6 

7 8 9 

COMPOl;D,T ASS£148L' 
DESIG 1.£i 

0 ;;--- 9A/CO, lOCO 
tm 
L ·SI0098 ·1 

--------Eh---------.. 
CAPACITOR 

mil ~ ~ 
Cl 'IA/Cl S%G,1.9& 

~ 
~G !Z.. £22.l 
CR2 1000 Ul709 Uh I TROOE CORP. 

fil!.lli! 
~ ~ ~ 
RI 9A/CI CS--8512,L17A,14.7 
hl 1000 RI' ·200 DALE ELEC\'RON I CS 

~I~ 

~ !!! ~ 
QI 9AIC1 2Nl792 
Q2 9A/C1 2Nl792 

CQl.•POl:ENT ASSEMBLY 

DESI& 1!!£. 
© ~ 91/CO,lOEO 

~ 
L·5'5000·2 

---------[~----------
CAPACITOR 

!!1ill. 
Cl 

£!.~ 
..!!.U.!.i 
CR} 
CR4 

!!llilli! 
!!!lli 
RI 

~=~ R) 

TRANSISTOR 

.lli1i 

?!2!!lli 
OESIG 
81 

Ql 
Q2 
Q} 

SMI fCH 
! ·51009) ·2 

cl SI 

Ile I X 110 9A/-'2! 

S~ ITCH ASSENBL, 

.ill.!. (j !:!!f. 
SJ.Sa 1001 

~ 
9A/C1 

JJ!£.. 
10[0 
IOEO 

LOC 

94/rl 
10::1 
10£0 
lOEO 

J.K 
9AIC1 
91\,Cl 

IOEO 

91.!!t. 

illi. 
59&G. I. 91> 

9!2L 
456( 
....,...808f 

~ 
KS ·8S12,L174, 14.7 
CS·lbUS,LI, l 
lS ·20289,Lf>A,3.Jk 
lS· 20289,L&C.l. )21 

COO[ 

2Nl792 
211}792 
2M5o80 

L·SIOO<ll. SEE NOTl 20& 

S2 

IGGl 

~ 
L ·510107 

A 

e 

C 

D 

E 

F 

G 

ISSUE 

86'/ 
.-------------------------1 H 

KS-21447 IIINl-ij[CORCHI Cl"CUll 

BELL TELEPHOt.£ LAbORAT'ORIES 
INCO.-..OIIIATCO 6S 

7 8 9 



A 

• ] 

• C 

D 

E 

F 

• 
G 

• 
H 

i 

0 

EOPT.LOC. I 
OESIG CPl-2 I CPl 

CODE L-510099-2 L-510100 
on,O!I - -

EL:.~. IC~NT. TERM TEJ!M 
TERM FS LOC 40-12.14 40-IU/C4 

CONll!CT I ON JI I J2 
Off FRAIi~ SEE Al 8ACl FLAN[ ASSE'IBLY 

ASSOUIL Y, BACK PLANE 

D£S16 Lot 

Al 11A/A2 

f CONIIECTOR: (JACC) 

OEStG Jl 
CODE 908L 

OPTIOI, 

TERM LOC 

50 
49 

48 

47 

4& 
45 

44 

0 
42 
41 

40 12M 
)9 

)8 1284 

37 1284 
)I, 12A5 

)5 12AS 
)4 1285 
)) 1as 

)2 \285 
)1 1204 
30 12(4 

29 12A4 
28 12EA 

27 1284 

21, 12U 

25 1204 
24 120, 
23 1284 

22 l<!U 
21 

20 l2D5 

19 1,s, 

18 1Ct 
17 12« 

11, 12(4 

15 12E4 

14 12C5 

n 12:S 

12 12C4 
11 1285 

10 1;r4 
9 1205 

8 1204 

7 pr4 
I, 1244 

5 1204 

4 12A5 

.__L_ 12C4 

.._]_ .L 12A5 

1 i 1284 

0 

CODE 

L-510104-2 

H J) 

90EL 90al 

LOC LOC 

; !A/t.4 11A/F!, 

11A/U 1 IA'r• 
11A/M 1·vri. 

11A/G!, 

11-.,.4 HA/GI. 
11V!,4 11A/G!. 
l!A/(4 12F4 
1U/C4 

11 •1111, 
11~£& 12G4 
11A/M 
11~5 

1 lA/84 11Wt6 
11~5 11 A/0.. 

l11/E5 
11 A/ll4 

IIA/U 
111/E5 

11A/E5 

11A/'E4 
1 IA/C4 llA/fl, 

1H o4 11A/H 
11"'1114 llA/Fa 

11A/t6 
,1A/G6 

IIA/114 llA/G!, 

IIA/Hb 
11,!,/C4 llA/Ho 

11 A/Ho 
12G4 

llA/04 
1 IA/1)4 

'1A/C4 
u~,a 11A/DI, 

111/l>l 
11~11>4 

11Ait4 

11A/C5 

11A/C5 IU/Clo 

'1A/1l5 

I 
I 
I 

j 

' 

I 
1 

r 
I 

2 

CP)-2 CP4-2 

L-510102-2 L-51010)-2 

- -
TERM TERM 

40-IIA/fl,, 1 cG5 40-1111/1'4, 12F5 
J} J4 

3 
' I 5 

APP FIG. 5 

ASSDIBLY, SENSOR HOUSING 

fil!2 LOC 

AZ 
118/AO 

118/CO 

lib/CO 

lSSEt'~ • HEAD FGUR "RACK 

ill!2 lli 

E/\1 -------------------, TERMI NAl qOARO 

llA/CB, 11A/F1 

E/\1 
/ CON1l£CTOR (PLO()\ 

J4 J5 JI, J7 
908L lS-10786,L 1 KS-tb78o.l.12 KS-U,781,,l 17 

LOC LOC LOC LOC 

12G) 

12G) 

1281, 

11A/A7 
1 IA/C7 

1281, 
12/11, 

1281, 

12A6 

11A/1U, 12C1, 
12F5 1286 
12f5 1281, 

12F4 11A/C7 
11 A/e, 12FI> 1286 I tA/G7 
IIA/86 12H, 1286 11A/G7 

110/3? 1280 1111/G7 
11A1e 1 IA/G7 
t1A/C7 11 l/E7 
11A/b7 llA/E} l1A/f7 
11:V87 120 II A/f7 

11Vbfo 11AIO 11A/F7 
11&186 120 11Aff> 
llA/ts;, IHl/0 IIA/[7 

12(' 
11A/G4 1211, 
lU/6( 111VN} 126} 
I 1A/F4 1111/113 1211) 

1IA/F4 1 IJVll7 12H) 1 lA/Gl 
11A/F4 11,Vlt) 12H6 1111/Fl 
11 A/l!o 11~/113 12111, llMF) 
11 ~ !>b 114'•0 121<!, 11A/f J 

llAI, 12Flo 12Hb 1U/f7 
11A~ 11MC7 12Ho 11A/E7 
11A1r, 12Hl 12Hf> 11A/E7 
1 lA/bb 12HQ 12Hb 11A/G7 

1 lA/8!, 12H~ 12Hf, 11A/E7 
111/CI, 12H4 12HI, 11ML_ 

12H~ 12Fb IIA/H 
12H4 12115 11A/E7 
1211.: 12H5 11A/•7 
12H) 12115 114/E7 

llA/!17 1211, 12H5 
1 ll/81, 12K) 12HS 

: 21!3 12115 

IUJG4 1210 12115 1 lA/6) 

11A/G4 12H) 12H5 11A/GJ 
111VG4 I :2H, 12115 llA/fJ 
11A/f4 I 1211) 11A/C 11CVFJ 
11J/f~ I ltHl 11A/C7 1 IA/FJ 

3 

0£516 T81 
CODE 

OPTION 
J[RI( lilC 

2) l2G3 
22 ;2n 
21 

2G 12n 
19 11VAJ 
111 12') 

17 "A, •• 

~ 
lo llf3 
15 1 IA/0} 
14 llA/0 
1) 11.VOJ 
12 11AIA3 

.___!!__ IIA/B) 
10 11A/Q._ 
9 IU/D) 
8 11A/A3 
7 
I, l1A/Cl , IIA/8} 

L. 
4 1HVD> 

l 1 '1/)E 
2 120 
1 120) 

• 520-21 KULKA 
ELECTRIC CORP. 

4 

OtSIG P7 
coo~ KS-11.7i!S.U 

llPTI-'" 

TE.ii ll'C 
)I, 1 lA/GS 

)5 11A/G8 

l4 IIA/'>S 

" llAl'",8 

)2 11A/<8 
JI ltA/FB 

~~ 11A/f8 

1111/1'8 
28 l 1A/f8 
27 11A/E8 
21, llAr.-.J 
;5 11AIO,, ·, 11 A/1)8 

cl 11Wll8 
22 11A/G2 
21 11A/F2 
2v 11A/F2 
19 1 IQ/f2 
15 11A/(!! 

17 11A/[6 
le, IU/Ea 1, l!A/65 ,, 

11A/£S 
n 1U/f8 
12 11A/U 

11 1l A/f:e 

10 11Vfs 
5 11 A/Ell -8 11A/D8 
1 11A/D~ 

~ llA/08 

11A1&2 .. 1 lA/62 

} 11A/f2 
2 11~/f2 

I 11A/f' 

5 

E 

~ 
L-S1')114, SP£CT0 0tl1CS INC. 
PARl NO~ SPl1820A 

© Sl'll&l"a 

© SPll820C 

~ 
L-510095 

6 

7 8 9 

BEA.!1S. FERRITE 

DESIG ~- ff!P! 
11A/til 267l021801. Ft.lR-RITE !'RGO\ICTS, 

CAPACITOR 

~ .!:!!. COOE 

Cl llA/82 J ® is=, 6509, LI , 1 OOOpf 
C2 IIA/82 @KS-20977,l), IOOOpF 

COll'Oll£NT ASSE'!Bl Y 

fil:1§ 

CAI 

CAPACITOR 

~ 
Cl 

~ 
~ 
CRI 
Clt2 
cu 
CR4 

RESISTOR 

~ 
Rl 
R7 

(6) R· 
(9 R> 

R .. 
RS 

TRANSISTOR 

OESIG 

Ill 01.02 
o, 
0-

IIOTtlR 

OESIG 

81 

Sill TOI 

L-S.1009)-1 

LDC 

11A/CO 

E/11 

!:!!£ 
11A/t1 

!,!! 
!2F1 
12Fl 
12FO 
l2FO 

LOC 

11&/Cl 
12fl 
12£0 
12EO 

12[0 
12r1 

lOC 

1 IA/Cl 
12l0 
12ft 

LOC 

11A/8l 

S1 

~ 
L-515000-J 

CODE 

59"G, 1.91, 

~ 
4Sac 
~~ 808F 
45BC 
~eoar 

CODE 

KS-8512,LHA. 1&.7 
KS-1"645,ll, 3 
IS-20289.Li.A. }.nn 
lS-20289. Ll,t,) .)2KO 

KS-11,1,45,Ll,) 
KS-20610.LlA, 1r,. 

COO[ 

2113792 
2N5"80 
2115!,81 

CODE 

l-510097, Sf.E IIOTE 206 

A 
IIIC. 

8 

C 

D 

E 

F 

G 

---------------------L-----1H 

KS-21447 MINI-RECORDER CIRCUIT S0-97736-O1-CS 

BELL TELEPHONE LAdORATORIES 
11'1CC• ~---TC:U 6S 

7 8 9 



0 
II 

CIRCUIT NOTES: 

101. 
DESIG 

AMP 
PO!EHT IAL 

I 
FUSE ~NE PER 

A 

• J 

• C 

102. PROV I OE 

FEATURE O<; OPT ION APP A"P 
OP. ou•wru, 

FIG. IIRG 

KS-21447 LI IIINHIECOROER en I 1 P~ err 
lS-21447, L2 H:NI-RECOIIPER ClT 2 1 PER CIT 
KS-2141.7, U NINI-RECOROER C(T ' 1 PE~ en 
KS-21447, L4 NINHli:CO~DER Cll } 1 PER en 
KS-11447, l> lllNI-RECORDER CKT 4 1 PER ClT 

KS-21447, LE. NINHIECOROER CIT 4 1 PER CU 
KS-21447, l7 M•~H!ECORDU CKT 2 I PER ClT 
~S-214Q7. L8 IIINI-R(COR:l~~ ClT 5 , PER CIT 

D KS-21407, L9 Ml~r-RECOR!lER en 2 1 PEIi ClT 
(S-2lll47, LlO 111111-RECOitllER CU 4 1 PER ClT 

E 

F -

• 10,. RECORD Of F flGS., l,IIRIHG AND APPARITUS Ch~ .. r.« " ,., IHI~ 
USE IN CIRCUIT CHANGED RECORDS OPT I 01' SEE 

ON ISS. 00 NOT 1145 ~!ITE 
SPECl'T FtRN ~-o UM ''C 

;9 z l z 
29 y l y 

G >8 w y 1,1 

38 X T ~ 

3B 5 R . 

• 38 p N 0 

M ·-._,!!!___ M l 

48 K J K 
(/) 
C 
I 
co 
:J 

H (,I 
(7) 

7At (C) T r 20: &. T 

I I 
! 

' 0 t • ~ 
0 • 

~ I 
! --· 0 

2 3 4 

2. 

CIRCLIT N.RTES: (CONT) 

104. TH£ BAClPU.HE PRINTED klRlkG BOARD •~ IDENTICAL fOR ILL 
OPTIOliL 

105. 00 MOT Ell~Ki-1.T LOAD THE TACliOHnOR (Jl,-1) TEST POINT. 

10&. PRIOR 10 I~ 8~1. -9'/DC ANO •9YDC WERE PROVIDED AT PINS 
2l AND 48 Of THE J& CONNtcTOR FOR LIST 2, 7. !. ANO 9 AllD 
-9VOC WAS ?ROYIDEO tT PIN 2l oc TliE JI, CON"ECTOR FOR Ll'il 
5, It, IIND 10- OH ISSUE 881 PIN 2J Alft 48 Of THE JI, CONllECTOR 
FOil LI ST 2, 7, 8 ~'ltl 9 ANO Pl H 23 Of TIIE Jo COHHEC10R AJR 
LIS! 5, 6. AND 10 Al!E l!E)IOVEO. 

107. IN UST 2, 1, 8 AJjO 9 NINl-llOCORDERS I WIRE STRAP(S) 
14kt BE US.En Ill PLACE Of CR1 AHO/OR CID. SELLCTION Of 
EITHER THE SIP.AP( S) OR THE OIOOE(S) PERMITS THE SHOP 
ACJUITIIEIIT Of THE IIHERHALLT GEIIEllATE~ "PLUS• ANO •NINUS" 
9 ~DC SUPPLIES 10 BE SIT ~ETWEEH !8.40 AIIO !'i.bO VDC. 

108. PRIOR TO ISSUE 7Ai(C) TEST SIGNALS WOIE PRESENT AT PINS 
H, 14, 15, 19 ANO 20 Of THE J4 CONNECTOR ANO PINS 17. i) 
Allll 3.11 OF TIIE JS CONNECTOR. 011 ISS'JE 7A1(CJ THE Sl.;JIALJ­
WEIIE REMOVED FROM THE J4 AHO JS CONNECTOR. 

3 4 

5 I 6 I 7 

EOUIMNT NOIES: 

201. THE L·51~1)97 CAPSTt.lf MOTOR CAUS 00T A SET OF RtSI STOS 
Ul.UlS TO HOIOOU.IZE THl fACHO"tTER ~DLIAGE TO iHE DC 
SERVO. FOi! fl!£ C:1.hTRO-CRAf- S}B-\0-UX 0~ 538-82-XU 
11,;fOR AND Oi'TIOIIS 6 AND w Of CPS2, lKE. VALUES ARE: 

lS-20b1blllA 
IACH YOLHGE R(Kn 

J.IQ-2.a• c.02 
2.02·2.85 4. 17 
2.as-;.aa 4.32 
2.88-2.91 (.<la 

2.91-2.U 4.59 
2. 9}-2. 96, 4.10 
2.Q&-}.O(i 4.87 
}.00-).04 5.0'5 

3.04-}.07 5.2} 
}.07-}. 10 5.)1, 
l.10-l.U 5.49 
}. 1)-).11> 5.62 

J.U-l.20 5.71, 

202. TltE nrcTRO-CUfT 584-10-XXX llllTOP. IS 
USUAJ!LE ONL 1 WITH OPTION f Of CPS2 AIID 
A RESISlOR HLUE O!I THE CAPSflN NOtOI 
o,AIIIN!i OF rs-2D1,11,,. , •• 1.J)lll. 

203. :F D.EC'TilO-CIIIFt 5:Ja◄2 xn OR TCROUE 
SYSft~S u-21n~uxw~ IIOTORS IJIE usai 
WI fl! OPTIOII f OF CPSZ. Ttl( rotlOWING 
TABLE OF ll!SI STOR vaLuEs NUST HE USEll: 

TACII VOLTAGE(V) 
is-201,11,,1.ta 

Rtrni 
2.10~v<2.n 1.4) 
2.7' ~ V < 2.76 1.47 
l.7t. ! V ( 2.81 l.'>t 
2,SI ~ V < .:.84 1.1,l 

2.u ~ v < 2.ee 1.1,9 
2.58 ~ Y < 2.92 1.78 
2.92 ~ Y < 2.98 l.87 
2-'J! ~ y < }.Q) 1.9(, 

).O} ~ ¥ < J.08 2.05 
3.09 ~ V < l. 14 2.15 
). 14 < Y < ]. 20 2.2t, 
J. 20 ~ V < ]. 2' 2.)7 

}.26 ~ r < J.Sj 1 .. "11,. 

204. TORQUE SYSTEMS IIOTO. I' -2105-UHtR IS NOT APPROVED 
FOR ll, l7, AHO ~'I ~1111-llECOROER US£. 

...,s. SEllSOR PEJI D~IIWING L-'5101\C, SPELlllONICS PAIIT 
SPX\8208 4M0 SPX1820C IIAI 8( USED INTERCIIANGUlll I 
ON LISI 1 NINI-RECOROE~S. SUISOR SPJIBZOC IIISl HE 
USE!) WITH LIST 2 lltRO\lli,I LIST 10 IS-21447 111111-
R :.CORDEJIS. 

201,. TORUUE SISTDIS MQIOR 1n-21os-xn-11R IS RATEO l'IIHUF4CT\li1E 
DIStokTIIIUE<J FOR NUI PROOUCJ 0,. 111.l LIST 111/IM.P. RECORDERS. 
APPqOJIJIAHLr 2$00 Lt MINI-RiCOllOER~ IN TIIE FIELD COKUIN 
THIS l'OTOR. INESE 1'EEO NOi Ht RO•t.;:[0 U~LESS 11'.T ARE 
fOIJHD lO !It fAUHt. AUTHORi ZaTION 10 USE lHE LA~f 500 ll/'ITO~S 
WllS GRAHiEO ON 3/2ane. 

I 8 I 9 

INFORIIATION !!OTES: 

}01. U11lESS OTHEIIWISE Sl'EClf t£l>: 
RESIST Ht£ VALUES I.RE Ill 0""5 CPPACITIP .E V~LUES ;.,E 
I" 141CROFA~aos. tilllUES PRECEDED 8T FHE STMIIOL 
+(PLUS) G < -(MINUS) Al\£ IN VOLTS. 

302. ISSJE 5~ Of THIS D~~IHG CORRElllTES TO ISSUE 4 
Cf AS-21447 SPECIFICATION, 

'03. I S5UE 8til Of THIS OR&,1ING CORRELATH TO ISSUE 5 Of 
KS-21447 SPECIFICUION. 

A 

-

B 

-

C 

D 

f-+-

Etl 

-
F 

G 

-
16'B/ r--------------.....------.....1...--....aH 

KS-~1447 IIINI-RECORDER CIRCUIT 

SD-97736-01-DI 

s ! 6 7 I s I 9 



A 

• B 

• C 

D 

E 

F 

• 
G 

• (I) 
0 
' co .., .., 

H (,I 

OI 
• 

0 I 
I 

! C, 

0 2 3 4 

------CAD 1------------
ouTPur COl•W~CTIONS AVAILABLE 

FOR l<S•Z/447, LIST I MINI-RECORDER 

)301 READ O,I.TA 17 

4 
>l4-
4 
>1-tl--
)%51 EXTE.R.NAL CLOCK "J 
)>'2"'4~:f--:in'.:,'R-"'IT'-'E,_.D,:A,_.T.,,,_A __ -'1~4 ( CP5) OCT PACK 

)23 t IIRITE {NA/JU f2 

)►2--.2-.l..------'RA""-"'-/----'36= ( CP4•1) CJ<T PACI( NC 
)>'2""1 

... l..._ ___ :;:;w..:;:.-a...1 ----' 3=1 (CPS) CICT PACX NC 

)►20~1----"R.==A0=---.....:3=5 (CP4-I) CJCT PACIC 
)>'1'-=''--1"----<.:W..:;:A..,Oc...... ___ l=,' ((P5) CICT PACIC 

~ 4 
Mf--#C)>.:... 17:..+-I __ .....:,ll.=:EA=O_,__,TPc.,_ __ ,.,,_JJ (CP-4 ·I) CICT PACK 

16 NC 
, I 

, 61 
$ 

4 

3 I 

2 

I 11 

-- 0 

J6 
TACH TP 29] >-'....---.....;.;=.:....a..;._ __ _:.,:.T (CPZ) CICT PACI( 
STOP 

~--'-'-"""-

)ul 

~---=-=-"'----~ 
>14-
)nl 

II• 
·4llV RTN ~] -9yQC 2

; (CPZ) O<T PACI( 
#5VDC 

·4llVDC 19 

FOR 

:1 REV (CP5) CKT PACI( 

IN(T t3J 

TOR z (CPZ} CXT PACK 

~ 
>'" TM 

"] /JOT 5 (CPS) CICT PACK 

£OT 26 

LPEW 3 (CP2) CICT PACK 
C/P ,~ 

(TBI) TS 

+-9VDC ,3/ (CP2) CKT PACK 

2 3 4 

5 6 7 8 9 

,-----------CAD 2--------------
ovrPUT CONNECTION.S ,fVAILABLE FOi? KS ·Zl,;#7 
l/ST Z, UST~ A,,ro UST ..9 MINl-l?eCOROtR 

JS 
~READ DATA a.oo<(oc)ISl 
).J.51 1/EAO DATA(or.J -'9 . 

SFE r NC)3"' POS PE.A.I( "j 
~Fl_NC)><c•l9:--~~~""6=..:...PEA=K"-___ 2.,..o 

) 32: DAT.A Dt!"TE.CT J6 
)3/t liEAD DAr,. CLOCK .to 

~- il£AD £\CT.II 17 

(CP,t.•zJ CIC.T PACJC 

)-14. 
~ 
>14-
>!4 
~ 
)U: WRITE DATA l~j {CP3·1}CKT PACIC 

)).'zo=s:;,11 __ -'w."''R:::.:..:'r..,,1:'""=ENA,,,&E.,,,.,___,;.:zJ 

)►n=-;1----'R'--A"'-l'------'.'6= (C/>4-Z)acr PAClf. 
)r,I .,A, :n 
) 201 RAO 35 

) ,,, I a.«TA DETECT foe) MJ 
SEFll1T£ /Q8 NC )>"-''7'-ll----'R-"'EA=Dc.....aTP.:..... ___ =J3 

>14-,.,, 

I 
)'?1 IVAO 13 

,, . 

(CP.3•i} CJ(T PACK 

(CP4·Z)ClcT 

(CP.3·/} CJ<T PACK 

(CP4·2) OCT PACK 

J6 
TAC,/ TP 29] 

~-1--...:cc,c::.._ _____ z_ (CPZ) CKT PACK 
r .STOP 

1,1 

20 

)16 I FA:JT l"O_g 16 

) t71 FOR .J6 

~· FAST Rev 17 

)UI REif 31 

~I :;ELECT 12 (CPI-I) CKT PN:J( 

) 3/ t IN/T Ill 

)331 MANIJ,.L 30 

).UI llEAD'f jOC) .J.) 

)3 7 t ~ z (CPZ) O<T PACK NC ) n: TOR (O<.) i, 

)3'1 TM 4 
)~I rw/oc) 1,1. 

)-'': BQT 2 (CPI•/) Cl<T PACK 
)"1 I BOT(oc) 1: 
,431 EOT .36 

)~: EOT (oc) -" 

)-'-': LPE'lf 3 ~ (CPZ) CKT PACK HC 

)46: CIP 19 
(TOI) T:J 

.32 
(CPI ·I) CICT PACK 

SEE 1'1TE /t74' NC )>--'$-+1---~- 9_r_DC__ 24 

>""I WRITE 0/Ad/.E(S) /2/JJ (TBl)T:J 
)'"01 +-24YDC. 

A 

B 

C 

D 

El 

F 

G 

,-----------------.------~---fH 
l~·21~l7 MINI-PECORDER CIRCUIT 

SD-97736-01-GI 

BEl.L TELEPHCNE L BORATORl:ES 6S 
5 6 7 8 9 



0 

A 

J5 

:. )36 
1 

1 
>351 

• SEE [ AC) 34t 
N'1T£ "' /# NC) I 

) 3Zf 

)311 

Bf I 
)3,)1 
)291 

I 
)2a, 

)211 

) 21il 

• )251 
)UI 

I 
)u, 

C >22' I 
) 21 I 
)201 

>'1' I 
)'81 

.SE£Kll£ I 
✓#-NC) 17 1 

/61 

D 

E 

F 

• 
G 

• en 
CJ . 
co .... .... H 
"' (71 
• i 0 
I i c:, 

N ! . . . 
__,,_.., 

0 

2 3 4 

CAD 3-----------
ovrNr CONNECT/01(S AYAIL/11!,LE FOR KS-21447. J.IST3 AHi) # 

Ml~/ - ArCOAD£/l 

J6 
READ DATA Ctr,-:J< (oc) 14 

READ pATA(oc.J 3JI 

PO$ PEAK 19 

NEG PEAi<. 10 

DATA Q{UC.T /6 
(CP4) ClrT MCK 

At:) Ii TACH TP 29J {CPZ) Cler PAO< 
) 1 I .51'0P 7 
) 31 

.,1' 
-' I 

~D DATA CLOCK .,I(> 6 
,UA.D D.A'Cil, 11, 

,, 
8 

91 

/0 

111 

EJtTERNAL CLOCK ;J (CP3) CKT P~ WRITE DATA 

WIVrE ENA8LE 

12 ,.,, 
u 

R.AI .J6 (CP4J Cj(T PACK 151 

11111/ 37. (Cl'.) CICT PM;J( 16 
RAO 35 (CP4} CKT PACK 171 

IVAO 13 (CP$>) CKT PACJC 
DATA DETECT foe) ~) {cp4) CKT PACK 

READ TP 

Ill 

191 

20 

211 I• 
)211 ·4.IJY RTN ~] ) 23 1 -9VDC 3/ 

I 
.S (CPt j C/CT PACK )2"1 -;.SYDC 

),.s: -4(!,y DC ,, 
)161 FAST FOR ~l >271 FOR 3a 

)281 FAST llE~· IT 

)2,1 llEY s-: 
)301 $ELECT IZ (CPI) CXT PACK I 
)3/1 /NIT ,a I 
>32: RE.,IND 

tj 
).331 "'-'NUAL 

I 
).341 READY {oc) 

)-'.SI ON LINE (OC) 

).36: lr!IIIINDIJl(i (~ ,., 
I 

)371 n>R z {CPZ) cxr PACK 

)38: TOR(OCl 19 

)391 Tlttl 4 

)'°l Tltl(OC} ,~ 
)''I BOT 2 {CPI) CJ<T PACIC 

>'1' i30T{OC} II 
I 

)'-'I EOT 36 

>4'' ECT(oc) 35 
I 

>'.SI tPEW 3 (CPZ)Clf.T PACI< 

>"6: CIP 19 
(TBI)~ 

)'11 Lr!II (DC.) ,, J '""') "' •= >441 ,,.g.,oc u 
/,5 (TBI) ~ )"I WRITE ENABLE 

~ 

., 
3 4 

5 6 7 8 9 

----·--------CAO 4--------------

.,s 
>3' >34 

SE~ /IIC)3'1 
A'd. 33 
/a!I Ht:) I 

)''I 
)..u I 
).Joi 

)"I 
)2•1 
>nl )2,, 
>zsl 
)2'1 
)nl 
>.ul 
)2, I 
)~I 
>'91 
)"'I 

se£H,V"£/oeM:)" I 
14 

,s 

~ ,, 
/2 

q 

,_ 
., 
a 
7 

6 

$ 

4 

3 

~ 

),L-1 

5 

ovrPVT auvNECTIONS AIIAILABLf FOR IU-21441. L/$T S: UST'· AND l/ST //) 
AIIIYI· RECORDElf 

,16 

REA!> A/IT.A CUXr. (OC) 18 I TACh TP 29) 
/tEAI> CATA {OC) 3' 

NC) I 
T (C'2) OCT PACK 

~~ 
,OS NAlr $ 

.NEG P.CAK ;io {C,•4) Orr PACI( 
DATA 1>£TECT H, 

READ l>ATII CLOCK ~ 

READ /MT/I ,, 
9 
ID 

~ 
EXTE/l,VAL CLO<' 

~ (CP3) 

12 

WRITE A4TII ClrT PllCK 13 

J,l'~ITE EN/ISLE If 

RAJ ~ (CPfl CKT PACK IS ,..,., n (CP3} CXT ltfCK 
~ /VI() .3S' iCP-4) CAT Pl/CK n 

ltlAO /3 (CP3) ClrT Fl'ICI( 18 

AIITR l)ETECT («.) .ii] IP 
/fEAI> TP 13 {CP4J CXT l'IKK 

20 

21 
I• )22, -,f8 lfTN 20 rcPrJ err ,.ACK 

.SUN0.1'£/MJYC)
23

j -#II CC JI 

)2•1 •SI/DC z] (CP2) ClrT AIC/f 

)2SI -.a.- D( 

)261 FAST FOJf 

771 ~ 38 
)28 FA$T/f£J' 17 
~ 
)2af 

ltEV l7 

)301 ~T IZ (CPI} CIIT l'IV:lf 
)3,fl INfT 18 

)321 /tEl,/IND 7 

>"t MANV/li :JO 

R£110> (OC) 33 >Z! ON LIN£ (OC.) ,. 
)361 ltEWINDING (Cl(} 13 ,. > I TOlt 2 (CP2) CJrT hfCJf >371 
)381 TOR {OC) 19 

)391 TM f 

)401 TM (OC} H 

>4' I BOT 2 ,,,.,, ClrT FIIICK 
)421 BOT iOC) II 

£OT 36 )-131 
)441 £OT (OC) 35 

LP£W 3 )fSI (CP2) Cl'.T PIKlt. 
)f61 CIP /$ 

IT8J) 
LP£'/¥ (OC) 

rs 
)•71 32 

tCPJ} CKT PACI{ 

)481 ~911 bC 2•] 
)491 WR/TC ENABLE 18 

(T8/} TS 

~ 

A 

8 

C 

C 

E 

F 

G 

-----------...------..1---~ H 

KS-21447 MINl-~ECORDER Cl~CUIT 

S0· 97736-0I-G2 

B£U. TELEPHONE LA80RATOR1ES 
6S 

6 7 8 9 



A 

• 8 

• C 

D 

E 

F 

• 
G 

• 
H 

0 
31 

2 3 4 

CAO 5----------

JS 

OUTPVT COIVNECrKWS A~,.,LA&.C '°" lrS-21"7. U9ll 
Ml#I • ltUORDOl 

J6 

) 36 HEAD AIITA CI.OCIC {od 18 
I 

) 351 READ 0/\7'1 (OCJ 311 
TACH TP 29] 

~----=-""------l.,_ (CP2) CKT PACI< _ .5TOP 

POS PEAK /9 
S£EM7E(~) ~ 

/OIi ~)~3~~~,--~N~EG"'--'P~~aA~K __ ____.20= 
)>'~~2~,_....!::0A:::.T.!:.!'4~0£T.:!a..!..!~~C:,;:T __ _,✓,c.:::c6 

)3/1 READ DATA a.~ 

).301 n 

{CAI -2) C~T PACK 

)'"2.~4~'--.=~:,.:R.<.IT"-E..=l>e:,Ar.~.,;"'=--::0:J (CP3) Cl<.T AIIG4( 
) 2'1 ltl'rt1rE ENA&.£ " 

)~zz~,----'-.R"'Al::_ ___ . ....:36= {CH·2) O(T PM,:,r 

r3 

)>'1'=:.-t-f---~W=.A!.../ ___ ..,:32:= (CP!J) Cl<T fftClf 

)~20='-f-----'NIO=::...,_-----'M= (~ - Z) CKT P-'ICK 

)/II! WAO 

18 DAT.ll l>E1Er:T («I :J 

13 

12 

·'' 
IO 

9 

8 

7 

6 

5 

4 

3 

2 

I 

> '-'I 
14 

16 

)271 /:'OR 

).261 FAS7 REV 

3 

/2J 
"' 

~ 
~ 
)~34~1--=RE.=~'-"D"'-Y~f<=OC=}~--~31f 
) 351 CH L/Nt (OC) 34J 
)361 REWl1'DING (OCI 13 

)371 TfJR 2 

)=?!?t-.38 1DR {OC) 19" 

>391 TM ,I. 

>~I TM (OC/ 14 

>"'' I BOT 2 

>"'21 BOT (ocJ II 

36 )Pl £OT 

)#1 ,EOT {OC} 35 
, 

-3 

)!oj CIP /9 

)47j LP£1t1 (oc} 32 

{C'-Z) CATMCK 

(Cl"-2) CKT IHCK 

{CP2J Clf.T PACK 

(CP2)CK1 ~ 

(T8I} 13 

(CPI) ClfT MCK ,fbl +-v SE;: HOT£ /.:16 KC )>-=+---------
)'9f 
)>=50=-l ___ ~....:/...=:'2.c..Y ____ ...c....z {TB/} T $ 

0 2 3 4 

5 6 7 8 9 

A 

B 

C 

-

0 

i-----... 

E 
' 

-
F 

-

G 

1--

1;;;, 
H 

KS-21~47 HINI-RECORDE~ CIRCUIT 
S0-97736-0I-G3 

BELL Tf:LEPHO"IE - 30RATORIES lss ~-----.. tNC(:)lllttO•A 0 

5 6 1 7 I 8 l 9 



0 2 3 4 5 6 7 " 8 9 

PART OF CPS/·/ 8 CPSl-2 
LOGIC ANO C(JNTR()(. CIRCUIT 

A 
®tU8 A 
,aK11. .,y 

:. ©fel® TAOI 29 CR/ 

] 
{/JI() ~. t IZ • .3 4 ~ 

®.llK.tt R' TAPE MOTION ,, 
@;lliKA RZ IKA , 

GRD ,, 3JJUl R$ 
CRZ R6 //CA 

B 
66KA R-' 

6./JAlll 
= 

/8/NIA 
u T,CI'~ MOTION 

A>-<>_, (Ot;) • i@ 
SEEJIOT£T 

JC '' @>--ol c, 
C INlr IIJ 10 

UO.PF 
C 

RIO R" 
I.ZKa 7 1 Z.21(11 t-5'1 

.,.,.,. 
.,.5,, l® t-5V ,., 

,2K.A 
-t-.:S'tl-i 

~ RII 

® /4/CI 
.12 

U.OICA. •I © 
0 ®:9 ©~ ':- Z~.J = CARTRIDGE. 6 e D PO$JTION ~ 

t 0 t 
©l_~/ 

u:, .u ON LINE 
(OC) 

1~✓ 

12 .l © .5£UCT ' © E © 7 2 28 
IUIJ 

l,f/Ot; C 
@ SEL I Et) 

2.21<1'1 © 
t-.:SV © 

J3 
40 TOR ,, 

13 TOIC 

R/9 
(C'C) 

Z.ZKJI. 

F +5'11 

/4/c4I 
~ 7 15 15 F 

RECORD OVERR1CE 

• t-SV -!JV +5V -

llS/AI F ·en .5 33 IUAOY CZ (OC) 
.I 40 C6 , 

G 
c~ - G 
./ -

• " ... "I (. .., .. "> 
·9V +9'( GP.O t5V 

en 
0 

I 
co -..., ..., 

H PART OF CPSI ,!iB/ 
c,I 
en H 
' I 0 
I f IC5-2h47 Hlftl-RECORDO Cl~CUI I 
~ 

)Ii, ! SD-97736-01-JIA 

! BEU. TELEPHONE LA30RATORl.ZS ~- lilCDaN'.<AffO 6S 
0 3 4 5 6 7 8 9 

-- - -



FAST 16 
A FORWARD 

;; 

FORWARD 
3.!I 

• B 

REVERSE 
37 

• C 

FA!ST 17 
REl'ER!S~ 

D 

REWIND. 7 

.REWINOX 

E 

/llANtJAL .30 

UNLOAD X 
10 

F 

/JOTM 
I 

• EOTM 22 

G 

(/l LPEW • C 
I co ..., ..., 

Ii 
"' 0, 

I I 0 
I 

c.. i 

ii 

---

Rl5 
2.ZK 

-,.sv 

R6 
2.2K 

+.5V 

R9 
2.2K 

,.,v 

R/6 
2.2K 

t5Y 

1!21 
2.21( 

+5V 

R22 
2.2K 

,..,., 

RZ3 
2.2K 

+51' 

RU 
2.21<. 

+5Y 

R/2 
2.2K .,..,., 

IU3 
2.2K 

+5V 

RT 
Z.2K 

+$'/ 

0 

.3 

., 

2 

IA/66 F 

,I. 

,~--X),=..--------. 

Xr-------r---, IC28 

4/N 

12 

/4 

14 2 

IA/~2 A 

7 

3 

13 

7 

.3 

2 

11.----... 
-----:,z'.:"I lC9D 

.-----"'0-i -I-IN 

(i) 

® 107 

3 

1 

7 

15 

12 

PART OF CPS/-/ 8 CPS/·2 

2 

I 

LOGIC AWD CONTRDL CIRCUIT 

I 

z D PRE 

FF 
1C7A 
4/AE 

6 

----------

1126 
Z.2.1{ 

C/0 
noPF 

IZ 

J4r,D,cc,--Q;;"-1-~~o!..1--------------­
FF 

IC71J 
~IAE 

')c~6c..._ _______________________ -273 FASr 

..-------------------------------2-,6 REV~ 

I 

II 
BOT(oc) 

l~T 

13 It 36 EOT 
I 

4 13 IJ/~/+- ___ _;_ _________ ---jt--
1

.....,9
1 n-,I:.=.._ _____ -, cl( Pl~E QI-- /0 ,., II 35 EOT{OC) 

l PART OF CPSI 

1:;-21«7 IIINHIECDRDER ClftCUll 

SEU. TELEPHONE LABORATO~ -= 
4 5 6 7 8 

I 
6$ 
l 

.Jl tnw(oc) --3B 

SD-97736-01- J 1B 

9 

A 

B 

C 

D 

E■ 

F 

G 

H 



A 

• B 

• C 

D 

E 

F 

, 

• 
G 

• <.o 
0 
• 10 ..... ..... 

H t,I 
GI 
I 

l 0 

' • • c.. 
~ n 
! 

COMPONENT LI ST 

CAPAC I TOR ---
lfil!i. t!1.QL 

Cl 602A,40 
Cl ~S-197?4,l14, .1 

:; C4 KS-1'1774,L14, .1 
C6 KS-19774,l14, .1 

cs lS-1'1714,l14, .22 
C9,C10 KS-19, 1-,l8,220Pf 
CII-C21) KS-19774,L14,.1 
C21 @KS-19774,LlJ, .1 

IIITE:li~ATEO CIRCUITS 

W.1i WE... 
ICI ,1c: 
IC2A,8,C,0 41N 
IOA,8,C,0 41N 
IC. 41CC 

IC~A.B,C.O 41■ 
ICl,A .8, C,0 41N 
IC7A,8 41AE 
IC8A,8,C 41N 

IC9A,8,C,O 41N 
lClOA,8,C ,0 4111 
ICIIA,8,C,O 41BR 
lt12 502A 

1cna.a,c,o 41P 
IC14A,8,D,G ~IBP 
IClSl,q.c.o 41CI 
JC16A,8,C,D 41CI 

:cn~.a.c ,o,E,F .G 4:SP . •~.a.c,o,E,F.& 418P 

~ 
DESIG CODE 

RI_ 
-~ 

IS-11,645,Ll, 100KO 

lS-lM.45,LI ,JJKO 
112 lS-li,645,LI ,3.JK4 
RJ U-lt.645,ll ,6.-'WJl 
U,RS lS-IM>l5,ll. un 
R6 ,s-1~.:o,Ll .68KA 
R7-RIO 15-1'6(.5,Ll .2.210 
Rll l5-1"45,L1 .22010 
R12-Rl6,R18,R1'1,R21-l;:7 IS-1"45,LI .l .2lA 
R28 G) CS-16645,Ll ,l>!!KQ 
R2'1 © lS-16445,ll, 10 

TR,1SI STOii 

OESII' CODE 

QI ,Q2 665 

DIODE 

DESlG CC,OE 

CR! ,CR2 45i1C 

~- 0 

!SEE NOTE 9) 

PART OF CPS/-/ 8 CPSl-2 
LOGIC & CONTROL CIRCUIT 

INPUT/OUTP\[T lllfORMAll.'l 

THE IIOTOP CONTROL COltlAkOS FOPB (FOFIIIARO). REVb (REVERSE). A!!O 
FASl ARE DECODED FROM IIOT I OIi INPUT CO,,'IANOS rASl REVERSE. PEVERSE. 
FASl FOR\,IUO OA FO!!UA~O TH£ ~lOfOR CONTROL COi .:ANOS l•E ALSO A 
FUtlCTION Of THE COl'tllANDS REWIND, 11 trlALIZE. AK! H•.£ OtPff£SS111G OF 
THE RE\IIHD AIIO lmLO&I) P'U~Nbl/TTOII IAIIL( ~ IUNUAL ~PIO IS l'lltlE. 
THE M!ITOR C'"4ANOS IPE ALSO IIIITl~T£r Bt HIE .S \tOU SUPPLY BEING 
RESUMED AfTER ITS LOSS OR THE IIIStRTIO!I OF ~ ltl'!: CARTRIDGE (CIP). 
THE l!OTOR CONTROL C~HOS WllL BE lfflilSITEO If NO CARTRIDGE IS IN 
Ttlf: l'ACHlkE 08 IF TWO OR IIORE !'IOTIIIN IHP'JT COl«ONOS Ai!E TRUE. Tilt 
'1DTIOH INPUT COl"1JINOS, RE\111, • AKll THE INITISllZE C0'4MAIIO ARE 
IN/081TEO If ;. CAJITRIDGE IS 1,0T IN THE IIACHII.£ OR Ir THE SELLCT 
IIIPUT IS HIGH. THE l40TOR C~.lNCS IIIIT ILSO 8E IKHIBITEO IF THE 
EOTH OR 801ll SIGNALS OCCUli. Tllf IIOTOR COllfROL C~NOS I/Ill 8£ 
SEOU~IIC!D SASED ON TH£ eo'lll QliO tl'EW'I SIGNALS. If I REWlkDtllG 
SEQUENCE \/AS Ht ITl4TID. 

THE SEl 1 OUTPIJT, If IIIGH, ~EVENTS Tl£ lll!ITE ELECTRONICS (CPJ) C~ 
READ ELECTRONICS (C1'4) OPEii a!ll[CTOR OUlPUlS aOI' GOING TR~. THIS 
OUTPUT IS A FUHtTIOH Of THE SELECT AhO CAPTR VGE lff FOSITION INPUTS. 
THE RECORD OVERRIDE f'UltCTION, If TRUE (LOW) P~fVENrs IIRITING OIi THE 
TOPE BT IIIHl811 ING CPL 

THE SUECT IHPIJT H,Glt (NO" S(l.£CT£0) IICHIBIT fflc OPEN CDLLECTQr. 
Ot/TPI/TS - TAPf MOTIOH, OIi LI"::• JlfJOT, tPEW. EOT, 30T, REWINDING. 
A!IO TAPE OFF REIL (TOR). 

UPE ~TION IIAI BE TRUE Olllf tr <HE llCH (U) 51Gllll FiUIII Tl£ MOTOI! 
TACHOkITER REACHES A LEVU. f"OR Tit<. UIIPLlrtEfl JCl2 ro RUCH • LOGICAL 
Z£R0 uvn CiN ns OUTPUT. 

HIE EOf LEVEL lo/Ill 60 T'RU£ tr • !(JTII PULSE IS RECEIVED WHILE f0118 1$ 
TRUE. THE .:OT lEYEL IS SET Ff ~i. 8Y THE INIT Ill! ZE C<Jt!ANO 01! BT Alj 

EOTM PULSE RECEIVED IIIILE fO!lb IS FAUE. 

THC 801 LEVEL IIILL GO TRUE If A MTII PULSE IS !IECEIVEO IIHILE rtva \$ 
TRUE. THE BOT LEVEL IS SET FALSE BT THE INlilALIU C:~NO OR BY A 
BOTH PULSE RECflno llltllE REVS IS fll.SE. 

THE lPEll LEVEL 1(1 LL GO TROE IF A Ll'OII PULSE IS SOO AN'J SELECT IS 
TRUE. TH[ L'PE\.M PULS[ ALSO ENOS Tl£ REWINlllllG SEQIJ[HCE IF fORB IS 
TROE. 

CtP.rUIJ DESCRIPTION 

THE Plll!POSE Of C''l Ill THE (S-21447 MINI RECOROCR IS TO O!:COCE IIOTION 
C~HOS fRO:, THE CONTROLltR Al;!) 111ll1CATE Tl£ STATUS Of ,HE STSTEH. 
TIIE OECOOEO l!OllON COlf'Al'.CS Alff ~l•l TO CP2. TH£ .HlTUS ltlDICATOIIS 
ARE SENT TO CPJ ANO CP4 TO COlffllCll. READING A!.O "111 rt HG or Tl£ TAPE 
CA.~TRIOGE AS IIELl AS TO THE !/0 CO,MCTOR f'DR 115£ ,, THE TAPE 
CONTROLLER. 81 CONflGUR:NG Tift CIRCUIT ~AtK lS OASH ONE, TI!£ CARl:.IDGE 
IN POSITION. IIIIIIIALIZE • .IHD POILR R£S\t!PTIOII I/Ill "EPOSITIDII THE 
1APE ~T LOAO POINT; BT C011fl6URING Tllf CIRCUIT PACK il, Oastl n.cl, 
THE T•PE WILL !,OT BE REPOSITIOIIEll AT LOAD POINT P• POWER RESl#TIOH 
CARTlllDGE IN POSITIOII OR INITIALIZE. 

2 3 4 5 

7 

NOTES: (CONT) 

s. THE TERMINAL ASSltNiUIT or TIIE 665 TRANSISTOR IS 

~) 
l(EJ u J(C] 

HIGH!'H CAP At.'!) 
nrs USED DI! 11115 

nu1 I"-

C27 R26 

NOT \!SEO 

CJ R20 

cs R17 

7. CPl-1 l51009'1-1. STRAP 1-8,0·E,J-l,f-H. 

8. 

DO NOi STRAP 8·C ,c-0,11-s ,S-T ,l-L,f-G. 
(''llf R'.27, 

CPl-2 LS10099-2. STRAP a-c.c-c.F-G.11-s.s-1. 
S-T.~·l. 00 NOT SHIP 1-8,F·H,D-E, ANO 
J-l. OfllT ICI-IC4,IC8 ANO CH11 ,c1•-c16. 

RECORD Of CHANGES 

DWG PllEI A"4 MFR SEE 
ISS FURt, SlllNO emu DISC NOTE 
28 l y z 
28 l 
38 l,j V w 

7A1 (C) 

881 T s T 

9. SAN FERNANCO El£CTRONIC5 15 110 LONGER AN 
APPROVED SUPPLIER FOR kS-19774,l14 0.22 Uf 
CAP,CI TORS. 

9 

8 9 

MAt;urACTtJPl~G REF,-E'IC'-'~'------

.ATEGOPY 110. 

CIRCUIT PACK CODE 

CONNECTOR Oli fRAfl: 

NC'TES: 

9 

9 

18 

b 

12 

40 

lb 

JS 

37 

17 

7 

8 

30 

10 

1 

22 

LOGIC • CONTI!OL 
CIRCUIT 

1. vm.£SS OTHEJIIIISE S!l-tClflEO: 
IESISTANCE VALUES ill IN OlflS, 

908L 

4 

14 

)) 

21 

27 

26 

n 
11 

)6 

JS 

J2 

CAl'AC I TA!ltc: VALUES IRf I k IIICROHRADS, 
fAlliES PRECEDED Ir Tl!£ S•IIIOl 

-{PUJS) OR -(MINt:S) &l!E tN VOLTi. 

2. ¾ CROUIW RElURN. 

J. 8lfTERY AND GROUKi1 TUMIIIA11. IS n;,r ICS: 

IC 
•SV BAT GRC 

TEIN TEP'I 

IC1 16 7,8 

IC2,IO 16 e 
IC4 11, 7 8 
IC5,JC& 16 8 

IC7 II, 7,8 

!C8-IC10 16 8 
ICll 16 7,8 
IC1l-!C18 16 8 

4. ~LlO\I BYPASS CAPACITO,S FRO' •SV TO GRO AS SHOI-J. 
BELG',.'. 

•SV 

PART OF CPSI I 
KS-21447 lllhl·R[CORDER CIP.Clil" 

--BBi 

SO-g7736·01-JIC 

BELL TE:LEPHON.:'. L.A80RATORIES 6S __, .... 
6 7 8 9 

A 

B 

C 

D 

Eli 

F 

G 

H 



5 6 7 8 9 

PARTOFCPS2 
$ERVO CJRCUtr 

A 
1 A 

,,sr 
21 

;; FORB 3 ,, 
R5 , 

4701{!1 

R46 f 
Z.1XD. JU 

/OKa 

• +!SY 

Z6 = REYB 
B I B ICIJB 

R41 41H +,v 
2.21(.a .:. 

I~C 9 
7 +!SV ,IJH /3 R/5 

STOP Q3 3 8251([1 Rl6 IU1 
6.8/Ktl ,ooKn 

RS 
RSI f /0/'(A 

R9 2 I 
t.2KD. R/9 +9r 

• 8~ 
47/U! .5 

+!SV = 1-gy +,v ,, 
C I li/23 C 

@[jCJl2@ 
, /f'ZO 12 28 

/01((1 RIIJ $-~~M£6 YREF 

7 15 /KA .3113/tfEt, 

FAST I zJ rJ~ _ - @_3S711flG 
QI z -3r 

®~ 

-,v 
12 R/4 ,., RII I Rl3 3 4. 7KJ1 ·9V C1 @ 

~ ~2Z() 
IOKil = CR5 .U9 

2.2XJJ. ZIS 

t-!SV = = R·z1 

D 
33.2KJ1 

D 
32 TPQ-IC 

RZ9 R34 QI' 34 
P~AB 

22/CJJ 47J(fl. 2 ,, 
13 PRESS 

/US R.35 
R40 IUZ 3.1I 

(:!}4_,.,K.11, .3.3ZJ<n UJ<n. - l 
12 4.7Kt>. 

2 
@Zf.SKJt !i21J R30 

+9v 2.2J{D. Z.2KD. QT 3 
E HZ4 +9Y •I -48Y NDTRD Eli 29 @-f.UKA 

TACH&< 
____ @Zl5JCA CR6 ® R<l'J CR8 PQBE C22 Q -,v /()()ICJI. 

®o.r 15 
R~@47XII. T(bo.v ZZOICn -,IIJ'I = 

= CRT 
C'J 
•I IU2 c,o R31 .,;,/ 2.2/(;J. ollKll 

.. ,., ~ 
PQtJ/3 

F -IS'Vl'C ~ +!SY R-11 
A~;,RTN 

F 
R3/ Q5 3.321(n 

C!S C4 Z.ZKA 
40 ./ -~r 

• GRD I• R23 
= = 2.lKn 1nz CRS 18 

C/2 
➔Y 1~.;Kn 

.I MOT/JI< 
14 R.39 = 37 PQAE 

+!JI/De. t-9V Z?OK.ll -.48Y TPQ5C 

G Cl6 G 
.I 

Cl/ 

-,roe 3/ _.,., .01 

-48V RS4 = CR/I R:.J Zt.5Kt:l 

• C6 J..JOKa R41t 
UJ ....5 I 0 -9V 
• -=- -41?1/ 2.l~ICIL 

'° [ 
~ ..,, PART OF CPS2 48 ..,, 

J2BA3 H (,I H 
en 
• 

0 (S-2'"-47 41NI-RtCOaOER CIRCUI. 
I SD-97736-0I-J2A C-. 

N 
~ 

BEU.. TE..£PHONE LABORATORIE.ii 6S INt;OtH'IQltAff:tJ 

~-N a 2 3 4 5 6 1 8 9 

~ I 



PARr OF CPS 2 
J2AH4 

.SERVO CIRCUIT 

,1 e, 

A ' z A SI I z TOR. 
S2 

rsv 

• B B 
IO ICIO/$ T .J LPEtliM ,,u 

CLR~ 

C2 
R2 IODPF 

.53/Cll. 
C C +.5V • .5 

:., 

, 22 EfmJ 

D ,.5 D 

C:3 
J.!J 

r.5Y 
@47.c'A 

®1SX/I. ,--- , I!> 
1 IC6 
11 ~KG 

E■ E 

I IJOTM 

5 .5 

- ·---
-= 

F F 

• G G 

• en 
0 
• U) ..., 

" . ., - ._ 
PART OF CPS2 38 

H 
t,I 
O> I I 

2 i 
I ! c-.. 

II) • I m . 
1s-214q7 MlNH!ECORDER CIRCUIT 

SD-97736-0I-J2B 

BEU. TELEPHONE LABORATORIES --- 0 1 2 3 5 6 7 8 9 



0 
" COMPONENT llST 

A 

;; C~PJI<: ITOR 

J 
DESIC 

• Cl ,C2 
C} 

C4 
C5 

Ct, 
C7 

~ ca 
ca 

© ca 
C9 
C10,C11 
c1z,cn 

• Cl5·C21 

C22 
C22 

C ~ 
0£Slli 

CIII 
CR2 
CR) 

cu 
CIIS 
CR5 

(4) CRl,-Cll9 

D 
CR11 

IIITEGICITEO C IIICttll · 

D£Slli 

1C1A,8,C 

~ lCZA,B,C 

IO 
IC4l,l,C 

lCS 
ICE» 

E IC7A,C,D 
ICSA,B,C .D 

lC9l B,C.D 

ICIOA,8.C,O 

POTENTIIJ£TD 

DESlli 

F Rl2,Rll 

• 
G 

• Cl) 
C, 

I 

<O ..., ..., 
H ~ 

en 
I 

I 0 
I • 

'- • 
I\) ! 

: 
0 I -- 0 

~--··L 2 3 _......., _______ ___._ _______ __.. ________ __.. ____ 4--=---:-::....1.l--::-....... -:---s ___ _..1, ____ 6 ___ --..1, ___ .....,;;,7 ___ .....L ____ e ___ --1,,, ____ 9 _____ •• ... .-:'-!\ 

PART OFCPS2 
RESISTOR 

~ 

Rl ,R2 
13 

R4 

R5 

CODE Ro 

R7 
KS-19774,ld , lOOPF 

R8 
lS-19774 ,l 10, 1.0 R9 
lS-19774,L14,.1 G) RIO 
602A,4U ~ RIO 
S42A,.5 RIO 
594C .249 ~ R11 KS·l~774,LIO, 1.0 Rll 
KS ·19774,L9, 1.0 R14 
kS-19774,lS,0.47 RH, 
KS·l9J74,l14,.1 R17 
ICS-19774,LB ,.01 R18 

Rl9 
l5·19174,L14,.I i R20 
KS· 1977-4, Ll4,. I 120 

@KS ·19774,Ll4, .1 R20 
R21 

{>KS-19774,L14,0.27 R22 
R2l 

CODE 
12} 

458C 

8 I"'·"' 458C R24,R2S 

45911 • RU 

808CJ ~ R2t, 

45911 R27 

459a Ci) 
Q7 
R28 ◄3) 

808CJ@ 
458( U4 

Rl5 
45Y8 RJI, 

07 

ua 
COOE 09 

559A 
1140,ll 
11t2,R4) 

559A ,44,R4S 
41CC ® R49 
559A © U9 

41CC 
R4"-4148 
RS2 

41CC ~ R50 
41BR RSO 
41N RSl 

Bl 

41N RS4 
RSI, 

41U ~TOIi 
DESIG 

Ql 
QZ,Ql 

CODE Q4-U9 

lS-20945,ll, 101lA 

010,Ql 1 

QI 2-~l4 

1 

~ 

kS-1"45,LI.H«n 
@ l\-11,MS,L 1, 47lll 
@ ;s-U,o4S,L1, 75Kll 

lS-lt."45,Ll, IOK!I 
lS-lt.b4S,Ll ,470lll 

lS-11,1,45,Ll, lOlll 
IS-lt.b45,Ll ,470lll 
ltS-11,1,45,, l, 10lll 

lS-lltt.-45,Ll ,8Z 
cs-20o11,,u A,470 
lS-20t,lt,,llA,511 

CS-201, I t.ll A,487 
lS-11,645,lll, 220 
lS-20b 1 b, LIA, 215 
cs-i8t'fljA,4.,l~ 
lS- I , l A,t.. I Q 
I.S-2Clt16, L 1A. 100lll 
lS-11,645,Ll, 111l 
lS-11,1»45,L 1. 4 7Kll 
cs-~1,16,L IA,. )5714EGn 
lS-201,lf,.,IA •• 39M6n 

~~=1811%:t l~ !i~~Gn 

© 
lS·U!.45, L 1, 2. 210 
lS-20616, l lll,). t.lln 

@ lS-20!,H,.L IA. 1011;11 

,S-201,11,,Ll A ,4.1,lllQ 
IS·20&16,l.1A,21.5lll 
ltS ·2061&.LlA, 10lll 

lS ·206lla,l1A,21.5lll 
KS·2061b,L1A,470KD 
IS·2Cltl!, .llA, 750KQ 
lS ·1"'45,Ll .2 :-zkll 
lS ·l.,_,.S,Ll ,47lll 
15-1w,~s.u ,a.1m 
lS·l""4S,Ll ,Z20lll 
IS·l&U5,l1,47Jn 

lS-1ol>C5,l.l ,4. 7CQ 
•S-111645, L 1 , 220(0 
fi-2028',Ll,C ,l. )210 
llS-1W..5,l.1,22lD 
llS-2<M,H,,LIA.2. ISlO 

lS-lf.645,Ll, 100ln 

15-lwS,L\ ,fli lS-l S,l , • 2 D 
lS-11,1,4S,l1, 10010 
CS·H,et,,Ll, 100 
l~·20ble,L1A,21S 
ICS·l~S. 1,2.21Cll 
ts-2,ole,.,lA,1.00KQ 
lS·llli>H,,l.lA,21.SICll 
lS-20611>.ll~. l .47Q 

CODE 

1,1,S 

1,1a 

i51l 518 
fl,()1,75 

2113792 

IB m ;111 
ff,G!,75 

1 3 

INPUT/OUTPUT INFORMATION 
SERVO C IIICUJT 

FOR THE DC l!OlQR VELOCITY CONTROL. Tl£ 111PVTS 
ARE Tt: OUTPUT Of THE TICHOIETOI fROVllilW. I. 

VOLTAGE LEVE.I. PROPOffTIOIIAL TO THE IIOTOF Sf££D 
AHO NOi iON COlflANDS FDR"ARD, ~EVUSE. FAST ANO 
STOP THAT ARE TTL LEVEI.S. na: n.ttl DIJTM IS 
COMPARED TO A REFEREJ.CE YOLTA6E TO PROOUCl TH£ 
ERROR VOi.TAG', IINICH IS Tli£N AIIPI.IFIEO 10 DRIVE 
THE MOTOR. TIIE OUTPUTS or TIIE V(LOCltY COlllllOL 
SECTION CONSISl or TWO VOLTAGE t.£ADS uo n.o 
CURRENT SINK LEADS TO ORHE TH£ IIOTOR BIOIIIECTICINAllT 
FROM A SIIKiLE POtARITI VOt.TAGE SUl'PLW (-4t VOLT). 

THE INl'I/TS FOR THE NARl£11 OESIEW IND !IECll?lE CIRCUIT 
ARE Tll 1.EVELS FROM EACH or THE TIIO 11.U:lll SENSORS SI 
ANO S2. THE INPUT IS Hffiij WHEN A KAU£1 IS PRESENT. 
TH£ OUTPUTS ARE TTL ME&IIJl4 POWER GATES TKaT 111£ 
NOMINAi.LY 1 MICROS£COl;JJ NEGATIVE GOING Pl.I.! THAT 
SIGNAL OCCUflENCE Of 80TH LPEIII, EOTM J,£ T•PE OFF 
REEL (TOR) OUTPUT IS LOW IIHENEVER E ITIIEII SSISOII 
INPUT IS HIGH, 

ci~cun DES~RIPTION 

CP2 PERFORMS 2 FUNCTIONS IN THE MINI­
RECORDER DIGITAL CARTIIIOG': STST£11, 11 IT 
CONTROLS Tl!£ SPEED or THE DC MOTOR IOIICN 
OR IVES THE TAPt CAR TR I OGE, AND 2). IT 
OESlEWS AHO OEtOOES THE MlRIER DETECTORS 
TO PROVIDE Tlit iNOICITIOt;i Ot SEGINNING Of 
TAPE M~RlEll (Soni), LOAO "OINT-EIRLT WA1!1115 
MAUER I lfE\IIO. ANO EMIi 0f TaPE IIARU:R mmo. 

4 5 

NOTES (CONT), 

•- THE TEll'..ll!(AL ASSmllrnT or THE !>IA 
TRANSISTOR IS; 

2(0) ol(G] 

l(S) 

OAT\JI 

7. THE TERMIIUIL ASSIGIKNT Cf Tl£ 2N)792 
TRANSISTOR IS: 2(()0 

o 3(C) 
1(8) 

8. HIGHEST CAP ANO 
RES USED ON THIS 

CPS 

CZI R56 

NOT USE& 

R,45 

-

9. 
RECO!\D OF CHANGES 

OWli •,Ev STAKO A&R IIFR 
ISSUE flJRN DlllY OISC 

18 Z,Y X Z, T 
28 w 
JS s T s 
38 w V w 
38 R 0 II 

)8 0 p n 
)8 T N ' )8 " l M 
48 J " J 
5A G F G 

ad! S OR l E S & T 

SEE 
KOJE 

10 

-

10 

10. OPTION Z CO, KS-19774, LIO. 1 .O VF WAS 
CHANGEl> TO KS-19774, L9, l-0 Uf ro 11lPROVE 
MAN•JFACTURABILITT. OPTION X 1"AS IIADE TO 
ALLOll US£ or l HEM MOTOR-TACHOME'ER PACJAGL 
T!IIS NEW COliflG-VUTIOH CAN BE USED 141TH THE 
0,0 M0T0R-TACHOMOER {£;)8/110) eur THE OLD 

COHqGIIRA'ION Slir.t.LD MOT BE USEO 1.llH THE 
NEW folOTOR-UCif01'£TER PAC~AGE (:.5)81}00). 

llllNtl':CTU!llhu HfERENCE 

CATEGOl!f NO. 

CIRCUIT PACK Coi;E L-510100 

CON'lECTOR OIi FRAME 9C8l 

SERVO CIRCUIT 

NOTES: 

1. UNLESS !JTIIERWISE SPEClft£0: 
RESISTANCE VALUES AR£ IN 0111.o. 
CAPACITAIICE VALUES IRE I!' ,CROFARAOS, 
VlLUES FRECEllED If HIE SYIIIIOL •(PLUS)· 
OR -("111\lSJ A~E I~ VOLTS. 

-½ GROUND RETUIN 

). BATTERY ANO f-llOUIIO JERMINITIONS FOR ICS: 

• V BAT tiRD 
IC TERI! TERM 

ICJ,ICS, 
Tt, 1,8 IC&,lC7 

IC9,IC9,JC1 11, 8 

l. ALLOW Bf PASS CAPACITORS FROM •5W TO GRO 
FOR !Cl,5,6,7,8 l 9. AS SllOwN BELO'.I: 

Ol'TION T RLJ'lACEll HIE PREVIOlJ> TMANSl~TORS (OPTIONS) 
lil:H OtlES i.lTH IIICH£R SREUOO~N VOLlAGE. 9=JE-w OPTIDHS O,P,N, Al•O K llll'ROVE.D MAll(lfACTl/f.A81llT1. 
OPTION F REQUIRES OlffERENT TACHOIIETEII R[SISTOII 
VALUES TH:.N PREV I ousu FIJRNI Sl£0. THE 584/o,o 
M010R RE.QUIRED fl!:CISION LOADIIIG OF THE 
TACHCl'ITE1L OPTICll H 1'ROVIDES ~UGE Of AH 
IMi'ROVED VOLTAGE iiEFERENCE CIRCUIT. 

•W 
5. THE TERMINAL ASSl61\MENT Of TH£ 518 & 1,1,S 

TRANSl5iQR IS: 

1(E] 
-w}(C] 

2(9} 

PART OF CPS2 

A 

B 

C 

D 

Eli 

F 

G 

f;/ 
r-------------r-------'---IH 

iS-11447 Ml NI •AECOP.JE~ C lRCUll 
S0--97736-0I-J2C 

BEU. TELEPHONE LABORATO:PiES 
~IIATCD 6S 

6 7 8 9 



A 
W.11/ 

32 

Rt9 .. 22'00 

+5Y 

WAO 
13 

Ria 

• B 2ZOO 

r.SY 

WE 12 

R:- 1-511 
zzoo 

R20 

+.SY 
22.00 

FP II 

C 31 RO • (FROMAIOTION 
Rl6 LOGIC) 
Z200 

+:JV 

DATA 
14 

R/4 
2200 

D 1-.511 

WR•"-
O;ITA '" 

CLOCJ< 
RIS 
2'Zao 

+.5V 

E 

F 

• G 

• U) 

0 
I 

(0 ... ... 
(.,I H 
0) 

' I 0 

' I c.. ! (.,I 

> • 
! 

_...., 
0 

15 
13 

13 12 

II 10 

2 

PART OF CPS3-I THRIJ CPS3-4 
WRITE CIRCUIT 

2 
15 A " 0 .3 

.lC6 
4ICD I 

"'s z 

13 C 

7 

STRAP I {:sEE NOTE 5) 

15 u A _j_ A 2 

3 

IC3A 3 
4/U 

3 C PR£ 
FF 

Q 6 

.lCIA 
(5££ N(IT25) 41A£ 

2 D CLR Q 
$ 

4 

( se- \ 
STRAP I ll01~ !j 

'-----------<B>-_j _ _."o..._,._ __________________ ~ 

-------- -- -

3 4 5 

A 

81 
© 

""£4 

A 
40 

CRIJ 
l'f£ NOT£ S-

TRI 

+9Y 

4 3 39 
20 +,y 

CRT R/3 B ~ENOTE~ 2,4 
-$EE A 3B/8Z 

+SY NOTES 

12 .5 I 

CR6 

TR,-
+9V 

15 1.5 IIJ 

3IJ ,JIJ/0 
C 

+9'1 
CR5 RIZ 

294 
IJ 31J/C2 

+!JV 

-·1 I // 

lm TIU 

-19V D 
4 36 

+9Y 17 

CR3 RI/ 
29' C M/C2 

+911' 

12 16 

CRZ 
E■ TR4 

+9Y 

15 15 

fSV 
35 

CR/ RIO 
294 

D 3/J/DZ 
HIV 

F 

_J 
a 

G 

[ ~ART -3B ..... OF CPS3 
H 

KS-21447 IIINl-l!ECORDER CIRCUIT 

SD-97736-0l·J3t. 

BELL TEL.EP-.ONE LABORATORIES -- 6S 

6 7 8 9 



• B 

• C 

D 

E 

F 

• 
G 

• (I) 
0 
I 
co .... .... H (II 
OI 
• t 0 
I ! 

c.. ! (II 
a, 

......... 
0 

2 

IUJ 
680 

3A/B!J _,A~--'Wlr--...---...------1-':-r---.. 

R4-

R9 
470 

3A/E9 ..::C=----'16,_Bolr-----....----.----,:-':-,---.... 

R5 
470 

R3 
410 

+-'Y .:. +!JV 

... 
+-'V 

Cl C~ 
40 ®"' 

@.~,, 

C3 
.I 

GRO 

C4 ., 

C6 
.047 

C$ 
-047 

2 

3 4 5 6 

PART OF CPS3-J THFrU CPS3-4 
WRff£ CIRCUIT 

(.$££ NOT£ S,.1-------------------------,. 

IC4A 
4tOE 

~ 

lt:4/J 
4'DE 

3 

,z 

-----, 

ul 
L.o>Nt,--=t-"--Qu 

I 
G ..Jo 

C 

lo 

D 

Z9 

E 

E 9 

2100 J,I $EL. I ~ I +-'Y -.J\l\,'lr--------------------1 (FROM MOTION 
LOGIC) 

4 5 6 

I 

7 8 9 

A 

a 

C 

D 

E■ 

F 

G 

PART OF CPS3 

.----------------r------...._ __ ~ H 

tS-214-47 41Hl ·RECORDER CIR~:JIT 

BELl. TEL£PHONE LABORATORIES 6S 
7 8 9 



0 

COMPONfNT l I ST 

CAPACITOR 

A 
OESIG 

Cl 
C2 

;; O,C4 

J 
C5-C8 
C'I-Cl'I • ~ 
OESIG 

CR1-CR8 

• INTEGRATED CIRCUITS 

OESlli 

IC1l C 
IC2A,8,C,O 
ICJA,8,C,D 
IC4A,8 

ICS.1.8 
ltb 
IC7 
ICS.1,8,C .D 

IC'l.1,8 
lClOJ.,B,C ,E,r ,G D lCllA,8,C,E,f,G 

RESISTO!! 

DESIG ., 
R2 
I) 

E I( 

RS 

Rb 
117 

18 

119 
RID-IU 
R14-P.20 

F 

• 
G 

• en 
0 
I 

co 
~ 
~ H <,I 

°' I 

I 0 

' f c.. 
<,I 
n 

I ·, __ , 

0 

I! 

CODE 

l>02A,40 
~ o02A,40 

l>02C, 20 
lS-19774,~14, .1 

«S-19774,Lb, .047 
kS-19774,ll4, .I 

CODE 

458A 

CODE 

41AE 
41BI 

41U 
410E 

41DE 
41CO 
4111.C 
41811 

4185 
418P 
418S 

~ 
XS-1 ""5 • LI , 2200 
lS-11,t,45. LI , 680 
«S-lt,1,45,ll, 470 
lS-16645,LI, 681> 

~S-16645,LI. <l70 
IS-166,4.S. LI , 680 

IS-166'5.Ll. 470 
lS·lt.1.45,ll, 6o80 

lS-l"45.lt,'70 
IS-20810,Ll.1,294 
lS-16~5,LI .UOO 

2 

INPUT/OUTPUT lllfORMATIOfi 

ALL INPUTS ARE TTL CON?ATl8LE IIHEllE l LOGIC 
ONE I~ 0£f1Nl~ TO BE L.£SS TH~li o.c voe IIND A 

LOG IC ZERO IS GREATER illAN 2. 4 YDL THE 
OUTPUT TC 111£ HUD IS DRIVEN BT OPEN COUECTOR­
HIGH VOLTAGE TTL DRIVERS (IC'l,11). 

CIRCUIT DESCRIPTION 

THE PURPOSE OF CPl IN TIE XS-21447 NIIU• 
REC4RDER IS TO DECODE TIIE ljfl I TE TRAC( S£LECTEI> 
AIIO PROVIDE WRITE CURROIT TO THE iatT{ HEAD IN 
SOUL PHAS[ ENCOOEO FOIIIIAl. IT IS 1'0SS18lE VI.I 
STRAP WIRES AHO CO'IPOt~NT D£UllO!tS 10 WlflTE TWO 

3 

OR FO\i! TRAUS: TO SEL£CT THE TfPE IS llll'UT, I.E., 
CLOClED ~Al~ OR PHASE ENCOOEl): OR SEU:CT A 
TRACI POIIER DETECT! OH Ol'T I ON. I NPllf f"ROM THE 
LOGIC AHO er ITROL El.ECTRIINICS (CPI) CIII INHIBIT 
IIRI olNG Of OAtA , AS WI~ THE WRIT£ EUBLE COltWI> 
AND fl L.E PROT'ECT SWITCH.. INPIJT DAU OIi SE CLOCltll 
1"10 Tl£ BOARD, IN l!lilCH USE SllW' 1 IS •Ell!VED, 
If PHASE i:NCODED lATA IS PRE.SEIITT:O IIUIT£ IC1 Ill) 

l~SERT STRAP I. 

10 DRl~E Dllll A TWO TRACi HEA'P 1C8, In, CRl-CR:4, 
RIO & Rll CAH BE OEHl(D. 

TO CHOOSE AIIOTHER OPHOII OF l'IIAC, POIE.l DETECTIDII 
I NClUDE IC4, lCS AIIO tC7. If THE IIIID !Ill OPTION 
IS DESI~£~ FOk OUTPllt PIIESENTATIOII, JUIIPEIIS C-C, 
D-0, E-E. F..f till G-6. 

If I.ii I Tf PROTECT I OH Of TRACI :>HE IS DESIRED, 
DELETE RD ,CR7 AND CRB. 

,. 
3 ,:. 

4 5 

PART OF CPS3-I THHU CPS3·4 
WRITE CIRCUIT 

4 5 

6 7 

NOTES (CONT): 

S. c•>-1 ~51010l•1 

IIOD SIR.ti' 1 

!,. 

7. 

~OIOYE STRIIP 2, R1-R9, cs-ce. lCl, 
1C4, IC5, 1C7 AND ASSOCIATED LEADS. 

•:Pl-2 L5'0102·2 
ilEJl<. IE STllAP 1 A«D 2, R1-R9, cs-ca, 
IC4, lCS, 1C7 AND ASSOCIATED LElDS. 

CPJ-3 L510l02-:J 
RO!DVE STRAPS I &IC) l 

CP3-4 LS10102-4 
n,-,vE STIIAP 2 AIIO ?Cl 
.100 STRAP I 

CP3-S LS10l02-'> 

Aoa STRIP I. 
IEIIOVE SilUP 2, Rl-R'I, llll, cs-ca, 
IC1, JU, ICS, JC7, CR7, .INC CR8 AIID 
&SSOCUT(IJ lUDS. 

HIGHEST CAP lllD 
RES USED ON TH IS 

CPS 
ca R20 

ICIT USED 

RECORD or CHAIIGES 

OMG PREY STAliO A&M HFR 
ISS FURN ONLY DISC 

2b 2 
B~I T I T 

7 
SEE 

NOTE 

8 9 

MAl-iUFACTURl~G RE'ERENCE 

tt.TEC:OPY NO. 

C IRCU T FACI COO£ l-510102 
-I Tl!RC ·4 

CONNf:CTCR ON rRAICE 908L 

s·,.'l!OL 

)2 40 
n 39 

12 20 
II 19 

JI 1 
1" ·,a 
Jl 

l.~ITE 37 

CIRCUIT JI, 

17 
11, 

15 

JS 

JO 

10 

29 

9 

l4 

8 

NOTES: 

l. UIII.ESS OTHEJ:WtSE SPECIFIED: 

RESISTANCE ULl£S &~E IN CitlS, 
CAPACITANCE YAU£S .IRE ' • NICROfARAOS, 
VALUES PRECCOEO If ThE _.fMSOl •(PLUS) 
01! -(MINUS} C0 E Ill VOLiS. 

2. ~ GROUIID RETIIRN. 

l. BATTEIIT ANll GROUIID TERNUIATIOIIS FOIi ICS: 

IC •S\ Bill 6RO 
lEIIM TUIJI 

ICI-ICJ 16 8 
1C4-1C8 It, 7,8 

fC9-1C11 lo 8 

4. AlLOll 8YPASS CAPACITORS rRC14 5 TO GRO FOR 
IC2, J,~,9 A 11 lb SHO .. N BELOll. 

PART OF CPS3 --49/ 

K5-21447 MINI-RECORDER CIRCUIT 

SD-97736-0I-J3C 

BEl.L TELEPHONE LABORATOR:ES 6$ --0 
6 7 8 I 9 

A 

B 

C 

D 

EB 

F 

G 

H 



0 
• 

1 2 3 4 5 6 7 8 9 

@PART OF CPS4·1 i"HRU CPS4-4 
READ C/,'fCt/lr 

.JEF,'llf:ITll ~ 4 /0 

A 
A C30 

u .OOJ 
/.3 

;; 13 
CJ/ REAOHfAO 

22 RI +5V ./ 
237Kn TP4 ,, %1 

• R7 c, 
QI /Ka S62~ 

T " 
3 TP5 B 3 " C4 RU 6 A IIB/GO B z 3 3' rmPF IKA Cl R2 C9 Cit 

/OO>WI l47Kn .w, .JAF 
GRD a ( ~ J I f9'' ➔r -sv -9V -,v -,r 1 CII ~" = = R5 R6 /t#6 ·'p·' IOJCQ 

~ 68 /A',,Q 
RZI I 
//.$KA s,, N07F R3$ • _,,.. 

+-'V 7c 3££ +5V 

.,. NOTE7 
C 

C 
RJ R36 

IU @t4TIU1 SU 
® 7SK/I 

/i31 NCT£1 
@215 8E£ lt40 

®110 NOTE7 SF£ 0 l-z z z N#TE/ lr47 ~TE 

-,v :-
I CZ 

Rll R20 R23 RU '11 D IOICn IOXD 4.6#KA /OK.A © -9 z © D ,.,., © Q/() +5V +-'V ~y .3 
0 QI/ -~ .. s 

D 
- <# 10 = -· #-'V 

R25 ©t lt4I 
2.ZICA 2.ax 

G 
35 t _., 

A 0 E RAO 

0 E■ 
,.,~ ( © - Q!J 

JI 0 
If# IU6 <#.UK 

2.21(.Q •.S-V 

RAJ 36 ~ 7 ,, •S 
R21 
2.2K.Q 

F 
J.'EB 12 F 

R:JR8 
2, 

• +fV 
27 

+9V 

C5 

I 8 
., 

GRD 11 
18 

5 CJO 
G #-(' .. , 

G 
-9V 29 _.,'I 

+5V 7 
♦.5-V 

• + C/3 Ctll ....L~,., C/6 C/7 140 1·' J·' j ·' T., 
en I 
0 

' co .., 
P~RT OF C'PS4 .., 

H H ~ 
'11 • i 0 

' I lS-~1447 NINl-ff[CORDEI! CIIICUIT <-
~ SD-97736-0I-J4A ~ 

)> 
! BE:Ll. TELEPhONE L \BORATORJES -- 6S ._ ....... --- 0 1 2 3 4 5 6 7 8 9 



• 
• 

• 
• Cl) 

0 

' (0 ... ... 
CII 
0) 

• 0 
;­
c.. .. 
a, 

A 

B 

C 

D 

E 

F 

G 

H 

,--------- SI 
0 1 2 3 I 4 I 5 I 6 7 8 9 

®PART OF CPS4-I THR!l CPS4-4 
.Rl:AD CIRCUIT 

J£F NOTCT 9 de /0 
- -------------- ------------ - __ _:;....;.__~:;.;;.._....;._=-;..;;...- - ----------- - ----------- -----------

CltJ 
390p,-

rlE-
"'ir 

.---------~----+-~ 
.1CJ 1s1 l:, ½' 1' 

,----------------------------------------------~ 2-"'-'IO NEG PE4K:J 
RZ'J 
6.1 .-----------------------"''"""" TPI 

+9v--.----.----------------+--------, _l C20 
CRI ~ ,r- ~;9 fT7 2l50PF 

__ __, I .__,~.t,..,:-2
..,, .S.S:A.-l...-~lE-

RJ5 
.so,;n 

C2I 
'27 21'0PF 

+---''c,,,· r......,_ -'-'...__ 1_........i•
1
1 L 

R33 I, 
$01{./l 

I ____ ..__ - - --,=+--.:--'r.""'I-=---. 
4/CC ~ 

Q 1-'t""o+-_________________ ...._..:..,, -
" I IC6A 1 .3 n ~,u f 

,,, I 
:,----, 

16 IC2 '",77 II 13 
4ICC I • 

'J 
- Q ~- •:-;-+'i'-< J 

16 re, --91 ~l!f 13 

4/CC ~ 

I - g,~io.,_ ____ .<.>l~<-1 TPZ 

.____...,/ - ,.6."-1-1 ----- ClRQ-

' I 
t 3 ' 

.5 -=tr 

c2, 
J90PF 

" \ 
f.5V 

_________ .,__.,_11-~ 

-1A/s9-'""A ______ -~ 7 I I 1
~r,g ,., ._, l: 4, 13 

.___+z~J,"J r-----.. Q JO 

:: ~ .: 
·~-__,~~--___._ l_ - _ ____,~QI .,.5v-

I 

5 

,__ ___________ ~ 

~ .SE£ NOT~7 

+----+----------------------+-+------------------..-=--ii,#/"';,/, 1' = s rc,~~o,:.-; _____________ ~~:::...:m>.J 

V l4f' 

I ~ ~ ~ i;,,:g o'..:." _____ ....:38::::...irocJ 

~ ~ r )"7---,,__,4-+---~.5"-II IC/0.;~-6<...- _________ -"/.~31 ICl~:x:~-J:'c.::.2_-+-------------='c...:.7--l(TPJ 
4 

<#IN f I "''i R3Z C24 I ~'3/ -
9 

~~ v a.zs-K.A. 390.PF V _, .. 
,<5v'~ E-

A~' i .. .I ICl4C n,.:lt_l _____ ....:3:::9:....,(oc) 

-
l'l-

2 
ICeA 

~ IC6C 0.:9'----------.- 41 4111 
-------"/0~ 4/ll f.__ I_,.-

-

en© ~~ 0 f 
~------ y y I 

.. 1 __ __.,,=3---­

" 

ICIO 9 LI:, I 13 I 
4/CC 7-

H IC1#J .5 1a (i J Ql,.:c,1,:;o,__ ________ ___;1-:.;:;..i 611_4/AO fn,::e..._ _____ '-"'--l OC READ 

t DATA 
I CLOCJ< 

CLR Q~6:c+-----------+-------------___::4=-IO (TP) 

-

_./ 

@
R" .__ ____________ __, 

II. /OKA .__ ____________ __, 

I @z.tl</I. L....---------------------------------------------------+-----------.;..: 19'-' POS PE.AK:; 

y 

SELi lr3~7=-------------------------------------------------------------------------' I 

P.IRT OF CPS4 

A 

B 

C 

D 

E 

F 

G 

.------======:!._-.,..-----.J_---IH 

«S-2'447 "IHI-RECORDER Cl~CUil 
SD-97736·01-J4B 

BEU. TELEPHONE L 30RATORIES 
•Nto•~-•••o 

0 2 3 4 5 6 7 8 9 



• 
• 

• 
• (I) 

0 
I 
~ .._, .._, 
(II 
a, 
I 

0 
I 

C-• n 

A 

-

B 

-

C 

-

D 

-

E 

-

F 

-

G 

-

H 

0 
ll 

CO'-PONENT LI ST 

CAPACITORS 

.l!il!L. 
Cl 
CZ 
C} 

C4 

cs 

C7 
ca 
C'I 
ClO 
C11 
C12 

en 
C14 
CIS 
Clf, 

Cl7 
C18 
C19 
czo 
CZI 

@ C22 

@ C22 
C2l 
C24 

(D C25 

@ C25 
C)O 
01 

~ 
DESIG --
CR1 

I MTEGR~TED CIRCUITS 

DESI~ 

10 
1C2 
IC} 

IC4 

lCS 

lCl>A,8,C 
IC7 
1C8A,8,C,D 

IC9A,a 
ICIO 
ICl 1 
IC\2 

ICUA,8,C,0,E,f 
IC148,C,0 

®It15 
®rc1; 

POTENT IOIICTEllS 

DESIG 

R)B 

R39 
R48 

0 

~ 
71'1A, lOOOPF 
lS-1'1774,LlO, 1.0 

719A, Sb2PF 
7 19A Z610PF 

KS-19774,L14,.1 

lS-19774,L14, .1 
lS-19774,La, .1 

lS-19774,L14,.1 
KS-19774,Ll4 •• 1 
KS•l9774,L14 •• I 
IS-19774,l 14, .1 

bOZA,40 

IS-1977< ,- • , • I 
lS-19774,L14,. I 
IS-19774,L14,. I 

KS-19774,L14 •• 1 
IS-19774 • L8, }'IOPf 
KS-19774,L14,.I 
719A,2150Pf 
719A,ZISOPF 
KS·l9774,ll', 027 
lS-20'177,U, .OU 
KS-19174, L8, }911~F 

KS-19774,L7 ,l90Pf 
t.02C.10 
b02A,~0 
IS·1977C,L2 •. 001 
IS·19774,Ll4, .1 

CODE -
448C 

CODE --
4\CC 
41CC 

41CC 
41CC 

41CJ 
41U 

41CC 
41N 

41CS 
-

41CC 
5028G 
41CE 

41BP 
4111D 

5atBC 
502U 

CODE 

(s-1909l, LU, SOKA 

KS-19093 .L8A,$0K4 
KS-1909), L7A, 1 Ill 
(SEE "DTE 7C) 

I 

2 

C'.lllPOl4:NT LI ST (CON]) 

RESISlORS ---·-
.fil!L 
Al 
R2 

@ OJ 

®R3 
@R4 
(e)R4 

R~.Ri, 
R7 

R8 

R9 
RIO 
RII 
RIZ 

RD 
R14 

RIS 
Rib 

R17 

RIB 
R19 
R20 

RZI 
R22 
RU 
R24 

RZS 
U& 
U7 

RZB 

R29 

$ R.JO 
r· > -f.'1 

R32 
It}) 

RH 
us 
RJb 
RH 

R40 

gu1 
R"2 

~RU fl&: 

••s 
(!)R4b 

a}RU 

lRAUSISlORS 

ill!! 
QJ·Q,l,QIO,Qll 
os-08 

(D 09 
(D Q\0,011 

I 2 

3 

CODE 
l:i-204>1&,LIA. 2.,nn 
K!i-201,11,,LIA, 1-47Kn 

IS·20blb,L1A, 147(0 
KS· 20t 11, L 1 A 75KO 
cs-201,1 •• LlA •1s 
KS-201,lb.L IA. no 
KS•lbb45,ll,b8 
lS-20b11,,L1A, 1.0lll 
CS-201,11,,LlA, IOlll 

lS· 2061, .llA, ll.3K4 
KS-20616.LlA, l.l.61<.A 
CS-Z0616,L 1A. •U4KA 
lS-t06".LIA, IOIUI. 

l5-t0616,L1A, •~5KA 
IS-Z0616,L l.l, Z.26KA 

IS-20616.L IA,,.UKA 

lS·t06"•l IA, IOII.A 

lS-t0616-!.1A,U.5KA 
IS·?061r., LIA, %.%6KA 

CS-20616,L 1A,-4.MK4 
CS-t0616,LIA,IOI01 

15-20616,Ll A, II !>KA 
lS-!0616,L IA, t.t6 KA 
lS-20616,llA, ~-6' Kl!. 
l(S-f0616,l1A.IOKA 

XS-l~S,Ll ,2. 2d 
tS-1"-'S,LI ,2.2kl:I 
ltS-l~S ,LI ,2. 2l0 

® (S-t66•5.l1, 10l0 
~ lS-lo616,l1.2,2lP 

lS-ll490,L 1,1,8 
lS-lOb16.L1A, ,O; un 
CS-21M> 14,l1A. ll, iKll 

® U·141>4S,ll, lOlQ 
~ IS- 16645. L 1. 2 .2(0 

® 
~S-201,ll,,l1A,8.2~lll 
KS-l~S,ll, \Olli 

@ lS-11,MS,Ll,2.2111 
ISdlloU,.LU. ,.ocn 
lS-201,lo,Ll. SEE NOTE 7 
lS·20bll>,llA, SH NOTE 7 
CS·206H,,LIA, SEC ICHE 7 
KS·WE,11,,LlA. SH NOTE 7 
CS·lbMS,ll, 2.2Kll 
lS-20&11>,llA, 101<0 

lS-l061b.lU, 4.l,4Kll 
lS-20t,lb,L1A, 2.lbKll 
cs-20o 11,. Lu. 11. scn 
lS-201,\1,,LIA, 1,1.9 

KS-201,lb,LIA. &1.9 

CODE 

"1A 
s,·,; 

SH SH NOTE 7 
bU SEE NOTE 7 

I 3 

4 5 6 7 8 9 

@ PART OF CPS4-I T/IRI./ CPS4-4 
R~D CIRCUIT 

(SEE NOTES 9 A 10) 

INPUT /OUTPUT I ~Ol!JIA Tl OM 

THE TUCl SUECl INPUTS AICJ AU. "'1TP\1TS 
Ai!E TTL COllfATIBLE, llHERE I LOGrt 1 IS DEflNED 
TO SE LESS TIUUI 0.4 voe AND A L(i(ilC ZERO IS 
GREATER THAii Z.4 voe. TIIE HU~ !NPUT IS A LIii 
LEVEL AN~lOG SI GkAL. 

CIIICUlT DESCRIPTIOII 

TIIIS CP IS IIITEICIED fOR USE Ill Tl-£ lS-21447 
Nl',1-RECORDER.rtE CP Rf.ADS 1.-Cil!U.Tl()lj OFT 
TAPE, DECOtllli IT INTO DIGITAL )AU. IT IS 
IIITUl:>Ell (Mill FO:: RUlllliG THE lf,OC bpi• ('200 Hp i) 

PliASE ENCODED, fORMAl fROII A TlFE RUNNIN6 lT :JO 
lHCl£S PElt SECOIIO, E !THEIi f~!) 00 REVERSE. 

lHE C IIICUI 1 SftECTS I OUT Of 4 lPJICIS. BASED ON 
Tl£ SlATE Of lHE INPUTS RIO &11111 Ill. DATA IS 
DE!ECTEJ) (DAU OITECT OUTPUT ti::£~ LOIi). o~, 
wt~ Al LDST 9 IC(GllTIVE TIIUSITIOIIS IRE DETECTED 

Ill L£SS THAii l')()USEL ~If STUTING TO RUD A 8LOCC 
Of OAU, THE rtRSl SEVEN CHWCTERS ARF STRIPPED 
fll(II! TIE OUTPL'T STU.NI.DUA D£TECT GOES FILS[ wt!£" 
110 TRA!ISlltOM ARE DETECTED fC!I! J 1'£Rt<X> !if 200US(C 
W4t.N Uta ~EfEtl 1.; nlGH, !HE l!EAD DATA ANl READ 
DAU Cll..:k OUlPO'TS ARE lfELD tOGH..lo!£!1 DATA OETtCl IS 
LOW, T!IE READ DATA LINE IIAY BE IE.&D ON EAO! POSlllVE 
TRANSITION Of THE READ OATL tL<lCl LOE. TltlS CLOCI 
IS A IIORMAllt ~IGH NEG4TIVE 601115 PULSE OF •PPROl-

lllATELT I usa: IN OURATIOII. THE SEU IICPUl WIU. 
OISA81.E AU. Tld!EE (DAU DETE'tT. WD DATA AHi! READ 
C.Afl ClOCl) OUTPUTS (FORCE T!!EI! NI &N) W/£11 !€LO LIJW. 

1'1E UNIT CAIi ~ (OllflGuREO foR ~ TWO TRACI SYSTEJI Wilt! 

TOTOI POU: 0UTl'UTS Br 0ELEl lf>j Il:llt, Q), Q,I, 07-011, 
R\1-R2l, RA2-11'7, AND BYPASS CAP.-U:llOR FOR 1Cl2 , !CU. 

Tl!!: \JIii\ UN !f( CO~>IGURED r~~ SHKl!AR~ i OUR TRllCl 
CPERATIOll 1.ITII OPEN COlLECICR O-'TPUTS 0(~£71!w R42·R47, 
Q~QII. A CERTIFIER COHFIGUiAHIDH C4t' ~E 8UILT bT 
IIOOtNG R48 Ill PLACE or RlS AND :uo lS PER l;Ol[ 7C. 

NOTH: (CONT) 

10. TH£•~• G?TIOfi ENCOMPASSES ;~L Cl~CUITRT, 
C:lll?ONEIITS ANr OPTIO!IS 5"0, •1 ON SHEfTS J44, 
J4~ & J,: PRIOR TO ISSUE. 74!(C). DUE TO 
11\J'LRDUS CH>1h.£S ON ISSU~ :•1(0 ;HE RUD 
C RCIJIT .. as 8EDRA1o.N 011 i!lt:.t S~EETS J40, J4E, 
J4F & J4, I.I THOIJT P.EPE0 llllv C,11UlvE0 \AlU(S 
OPT I 011S ETC. 

WOl(S UE COH'" INUEO OH SIIEIT -t~. 

4 

_j 

+ 
I 

I s ' ! 

NOTES (COIIT): 

5. TIIE TERMINAL ASSIONMEllT ~ Tl'.£ SlF & obS 
T~Al'SISTOR IS: 

~[8] 

llE) ~ J(C) 

b. THE TERMINAL lSSIGNMENT OF TH£ 1,1A TRANSISTOR 
IS: 

2(0] zr. 3(61 

1(5] 

DATUM 

7, •· CP4·1 lS1010)-1 
REMOVE JC\4, Q}, 04. 07·'l11. R17-Rl4, 
R42-R47 ANO CS. R)S IS ,.530, R}7 IS 44.2111. 

R4D IS i,1.90, ANO 06 IS 6.1,ol(). 

b. CP~-2 L51010}·2 
REMOVE Q'I-QII AND R42·R47, R35 IS ~}Q. 

R)7 IS 11.ZKO, R40 IS bl.90, ANO ltlb IS 

8. 'lolll. 

c. CP4-J LS1010l-3 
REMOVE Q9.Q1O,Ql1 ANO R42-R47. R.J7 IS U.2lll. 

IIA~Uf ACTUI! I NG P.EFEPEIICE 

I---C_A_TE_6_!li!_1 ____ ._.. __ 11:..:~.:..-----1 

CIRCUIT PACl CODE L-S1010l 

COllNEC TO~ ON fUHE 908L 

.__ ________ ...... ____ _ 
SYIISO' 

...l4 l..ll 
2! 20 -22 14 - -21 15 - ---35 ....!!. - READ 

)I, 
CIRCUIT 2!. -,, 

....!!. -
-2l ..2! 

18 -40 ---~ 
Uo IS a.1,nn. R48 IS U!I AIID IS USED IN PUCE Of 
RlS AIID !1'9 TO ACIIIEVE A 20% TtlRESHIILO. 

8. 

d. CP4·4 LS\010) 
RH IS s1,.2,n. P,s IS 81>1,0. R36 IS 11.SIO 

1140 IS 2150- (OPTION T) 

e. Plll!T NO. INSTALL S1RAPS• DELETE STRAPS• 

.!,llOlOJ-1 .... a. 0-F A<.IHr,E-ttQXE} 

LS1010)·2 

LS\0\0J-3 

l51010J-4 

a-8, D-f A·C. 0-G. [-ti 

I 
J LAlER ARTWORK DELETES STRAPS (ISSUE 9) 

,H CHEST CIP e11D 
RES USED ON H!I S 

CPS 

CH R47 
tlOT USED 

C2b,C27 

Cl8,C29 

C6 

9. r------------------. 
o,.r. 

ISSUE 

lB 
2B 
2a 
38 

38 

JB 

lB 

RECOi!O or CHA~GES 

PRE'/ STUD r1;~r. 
T z 
V 1<,JC 

T 

R s 
0 p 

N " •.II J 

G r 

MN 
OIILT 
y 
V 

R 

Q 

N 

H 

OPTION tETTEH~ ~ & D HOT US£0 • 
RECCRD OF CHANGES COltTllll'ED 01. 
SHEEl J4F. 

WR SEE 
DISC t,OTE 

7 

b 10 

G 

NOTES: 

1. UNUSS OTHER',11S£ SPECIFIED: 
RESISTL'<e VALUES ARE IN OIIIS. 
CAPAC HA/ICE VALl.(S AR£ IN IIICROflll.ulS 
VALUES P~ECEOEO IY THE SffllOL •(PUJS) 
OR -(Mlt.11S) ARE IN 1DLTS. 

2. ~ GRCUlCI RCTUIN, 

3. 8ATTERT IN!I 6ROOND IEA,ONATIOHS FOR ICS: 

lt •SY BAT GAD 
tEfiM lERM 

lCl·lCA lb 7,8 

ICS,lt& 11, 8 
IC7 11, 7,8 

IC8 11, 8 

1C9 11, 7,8 

1C10 \I, 7,8 

lC11 1' 11 ·-IC12-IC14 1~ I 8 

4. AU.OW BYPASS CAPAC! TOOS •PON •SV TO 
GRD FOR IC1-1C7. 1c10. tc12 

~~· -, 
•5~ 

I PART OF CPS,4 I 
a;s-2;u7 ~INl·RECORO[R t1P.CUIT 

A 

... 

8 

... 

,. ... 

... 

D 

... 

E 

F 

G 

17,tiju~) 
H 

SO-97736-01- J4C 

-
B£U.. TELEPH01~E U lORATORtES IGs ~-v., ... 

1,-C.O.,OIIA!"CO 

6 I 7 I 8 I 9 
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A ~-
;. ,/IUlll)/r/EAP Z1 

<!Z 

,U 

• # 

J 
B ~ 

I 

~p ,?$ 

I .,.. 

• C 

D 

RAO 
J5 

E 

F 

C' &KP 
M 

• 
G _,,, 

.,_n, 
z, 
7 

• 
H 

0 
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®PART OF CPS4-/ TflRU CPS4-4 

J 

rSY 

r V 

~z.s-
~ 
2.Z/XII. 

rS:V 

Rz, 
a'!.?.tS.e 
2.-2.1/CA 

#, 

c~o _._ cs 
<!O T .I 

~ 
CIO 

~ CH Cl4 C27 1~ I·' I·' 

I 

I 

J 

I 
az 

:~1K.QT ~:.r 
J = 

z 

rSlf 

•I 

.. ,v 

,, 

-,v 
+sv 

"' 

2 

J 
- 9V 

1.;':K.ll r ':-;' 
,? 

r.,S'II 

3 

Cl 

I /00() 
Pr 

-= 

R#.0 
,US 

4 

.REAP C/A'CV/T 
JEF HOTE.f 9, /0, /.5' 6c /a 

7 

C9 cu 
h--1 

-I I 
RY,/ l ll'V,? 

-91J' .,9y 

RZ7 
~ 
2.2/X/l 

7.S-K/1 

s 

RY 
~ 
2.Z/l<ll 

r----------------------=8- #F/~J 

_t_ A'f7-® 

~ .18JK./1 

RU 
IIU 

@ 

® 

CJ/ 

4® T~ T ~ ·>-1-----l ., "T' "f'.f 
- ,VJf r--' ~ 

9.r~= C..19 
Z C 8" 

A>J, 

I. 

R8 
~ 
Z.tJK/1. 

rS'Y 

Z H tL,&K,Q 

I/.JK./1' 

7 

'1/<J 
J 

Q'J 

PART OF CPS4 

A 

B 

C 

D 

E 

F 

G 

ISSUE 

r-----.::=======-------L--IH 
l~·21G47 l!INI-RlCORDER c1qcu11 

S 0-91736 -01 -J40 

BELL TELEPHO"IE tJ <ORATORIES 
1-"C<lll:P'Of'ATLw 

6 7 8 9 
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JI 

3 I 4 I 5 6 7 8 9 

©PART OF CPS4-/ THRU 
.REAO C✓Jfr'CV/T 

CPS4-4 
.SE• NOT,EJ ,-✓0,/S' tit /f!.. 

~A~ 
8 

Tl'lO 
I 

#SY ~y i! 

A 
A 

CJ/! IC/, 3€£N6TE✓J 
.,?7 ,✓#A 

.., C~/ 

;. -: C24 C<t!'~ 
e✓m 2/SIJPF •lrl 

J 
PF 

·+---< • I TI'S •I 
i! 

I .1 TP.? 
B .. 

. . 
5" ti@ 

6 re@ 
NN 

• IS'I' 

C 
C 

•I 

i! £.P 
Q 

res-
.. ,C✓ 

R.?8 
~ oc Ii! 
2.ZIK/l IJ , 

i! QB 
D ~sy ff 

1, D I -: ... 
4- I 

'" Q 
N.V r 

--sY -- ee"'"' 2.ZIK.11 

": 

@ ·.1 
71 \ E .JL£ ,ltl0,1'£ 7 "1 E 

I CWT,ti 
~ETFCT 

/J JS 09. 

7 I 1n~ ISY 

PHTA F •I 
F 

II .fl foq • 414'/.89 
A , 

i? .; 18 

r«J l.1 •I REAP 
PIQTA 

,. 
CLOCK G 

,#0 rr11 G 
R.n 

~s.-

~ • ~ -2.211(.11 J 
TP, •I 

$Ft I J 7 

PART OF CPS4 
H 

H 

! 
I KS-21£47 IOINI-REC0R0Eil CIRCUIT 

E S0-97736-Ot-J4E 

! BELL TELEPHONE LABORATORIES 
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A 

-

B 

-

C 

I 
i 

-

D 

E 

-

F 

-

G 

-

H 

COIIPONEHT LI ST 

ill.!2 
Cl 
CZ 
0 
C4 

C5 

C7 
ca 
C9 
ClO 
,., 1 
C12 

co 
cu 
ns 
C16 

C17 
C18 
C19 
czo 
C21 
Cl2 
C2l 
(24 

(25 
C26 
C27 
C28 

C2'1 
OJ 
Cll 
Cl2 

ClJ 
Cl4 

@ tl5 
@) Cl6 

@01 
C38 
Cl9 
C40 

INTEGRATED Cl '!CU ITS 

~ 
lCl 
IC2 
IC) 
ICC 

!CS 
ICU,11,C,O 
1C7 
IC8A,B,C ,0 

IC9A,~ ,C ,0 
1(10 
1(11 
IC12 

lCHA, 11,E, O.E .f ,Ii 
@ 1C141<,ti,C,':! 

IC15 
!Cl6 

POTENTl~ERS 

~ 
@ •U8 

(ID R56 

® Ree 
USS 

I SEl NOT: '.9 & 20 

0 

~ 
719t, 1000Pi' 
lS-19774 L9, 2. 2 
719A, ~2Pf 
719A, 2610f'F 

lS-19774,l14, .1 

lS-19774,l14. .1 
IS-19174, l14, . , 
1S-19774.l14, ., 
IS-19774,l14, .1 
IS-"'774,l14, • 1 
lS-19774, l 14, .1 

602A, 40 
IS-19774,l14, - I 
IS-19774,l14. . , 
IS-19774.l14, .1 

IS-19774,l14. .1 
IS-16958,DZ. 100Pf 
CS-19774,ll4, 
719A, 21SO,f 

.1 

719A. 2150PF 
«s-20'177 .u . . on 
CS-16958,l32. IOOPF 
IS-19774,L7. l90Pf 

602(, 20 
lS·19774,UC, .I 
15-l9714,l14, • I 
lS-19774,LIC, ., 
lS-19774,l14, . I 
15-19774,LI, 470PF 
lS-19174,LIC, .1 
lS-19174.Ltc •• 27 

IS-19174,Ll4, . , 
IS-19714 ,ll 4. • 1 
lS-19174,l14, ., 
IS-19774,l14, • 1 

lS-19774,l14. .1 
IS-16958,ll2, 100PF 
1S-19774.LI, lOPf 
602C, 2C 

~ 
41CC 
41CC 
SNC54122J, T[XAS INSTR 
41CC 

41CJ 
lllU 
41CC 
41N 

41CS 
41CC 
50111(; 
Al CE 

4111P 
.f'lO 
502U 
614A 

~ 
lS • I 9f'6, Ll, 50KD 

b-196,46.,), 1510 

lS-190'1),LIIA. un 

IS-19646,ll, 101'1 

0PART OF CPS4-I THRU CPS4 - 4 

CO'lPONEIIT LIST (CONT) 

RESI STOIS 

Qflli 
RI 
R2 
A) 
R4.0 

R4. 1 

R7 
RS 

R9 
RIO 
Rll 

RU 
Rl4 
R15 

@ R17 
(IDRIS 
(IDR19 

®m 
@uz 
@RZ) 

Rn 
R26 
R27 
Ale 

R)IJ 
Ul 
Rl2 
RH 

Rl4 
@us 
@us 
@Rl6 

(ll)R'6 
® R)7 
®n1 

Rl9 
@ R40 
@ K40 
@;;~o 

R4 

fm 
R'6 

R47 
R49 
~so 
R51 

@R52 
@ RSl 
@ R54 

<r)R56 
(£!) RS'­

@ RS7 
~58 

@i,, 
TRANSISTORS 

~ 
111.112 

@,i),tl~ 

@~.Ob 

@ Q10,0ll 
(ID 07.08 

~ 
fill.& 
RVl ,RV2 

I 2 

~ 
IS-20,,16,ll~. 2.)7l0 
IS-20..H,U&, 147IO 
KS·20olb,L1A, 75lll 
lS-2~'~.LIA, 215 

IS-20616,LII, 21!> (SEE NOTE 17) 

IS-20616,llA, 1.0IO 
19 16"•5.tl, !.I.ti YS-206li.,L1A,2.2ll0 

l5-20t,1b,Ur, 11.SAD 
KS-20616,llA, 1.47lll 
IS-20616,LIA. l.BR'l 

IS-20616,LIA, 11.Sltl) 
IS-2061b,lll, 1.4710 
IS-201,l6.l14. ,.e,~n 
IS-20F6,L1A, 11.sm 
IS-20616,lll, 1.4710 
IS-201,16,llA, }.8}10 

1S-20616.LIA, ll.51CQ 
IS-,0611,,llA, 1.47ltl 
lS-201,16.llA, ).8)10 

.5 lt,&$5,ll, ~-!ltt! IS-2oi,11,,Lll.2 :11 Kn 
l& lbU5,ll, l. i!IIR IS-20!,U,,llA,2,21 KO 
~, 1!60,H, 2. i'lHI CS-20!,16,LlA,2.2110 

~.LI, i!.i!Rft l5-206H,,LIA,2-21 IO 

1s-201,11,,LHI, H.2m .. 
~5 16U5.ll, 2.2!ifl CS-20616,LU,2,21k1l 
KS-2061b,l U, 8.251.0 . 
1t5 11,,-,,ll, l.UII IS-20616,Lll,2,1110 

IS-20611,.lll. 1.0lll 
l~-20616,LIA, 95J 
lS·20616,l1A, 866 
J.S-2061b,l1&, 8.6610 

IS·20616,l1A, 11.SlO 
IS-20616,Ul, 44.2111 
15·20616,UA, 56.21.u 
IS-20611,,Lla, 27.410 
lS-211616,LIA, S1 .1 
CS-2~1b,l1A, t.1.9 
15·20::ll,LlG. 215 
t5 lb$$5,ct, I.Uh IS-20: ;,LlA,2.!olQI 

IS-20!:I&.' 1A, l.8)ltl 
«S-20616,_lA. l.47l0 
J.S-21l&16,l11, 11.5l0 
U-20616,lll, bl. 9 

IS-_'.-1,H,,llt, 61.9 
l5-20t16,L1A, 14.7lll 
is-2w,1e.,ua. uo 
IS-21l&16,LIA, lllO 

KS·20611,.l1A, !CO 
IS-20616,LIA, 110 
IS-20&16.llA, 1«0 
IS·20616,l1A, 5. 1110 
lS-20t.16,l1.I, 18. 7(0 

JS-20o1b,l1A, l8JIO 
1--5-201>16.ll ,, 1 4. 7l0 
(S·20b1b,l1A, un 

~ 
&IE 
bl[ 
Slf 
Slf 

61E 
51f 

£!!QI 
100J 

I 3 

RfAD CIIICUIT 
SEE IIOTES 9.10, 15 & 18 

I HPUT /OUTPUT I NF~Rl4AT I 011 

THE TRACI SELECT INPUTS J'J.D AU Ol ,PUTS ARE He 
Cll"cPATIBLE, \.:HERE A Lorrie 1 I~ ~E,1N£D !0 BE LESS THAN 
0.4 VDC AND A LOclC ZERO IS GRUTEI THAN 2.4 voe. Tit£ 
HEAr INPUT 15 A LO'./ LEYEL llll.l.LO, SIGNAL. 

CIRCUIT OE~CRIPT ION 

THIS CP IS INTENl)(O FOR USE IN fliE lS-2144~ MINI­
RECORCCR, THE CP READS IHFORM.lllllll Off TAPE, 
DECODING IT INTO DIGITAL 04TA. IT IS INTENDED ONLT 
roq READING lhL l&OO bpi. (J200 (,oq PHASE ENCODED. 
fORMAT FROll A TAP£ RUHlllllG AT JO l"'Hts PER SHOMO, 
EITHER fORl<ARD OR REVE~SE. 

THE CI acu IT SELECTS I OUT Of • rucrs. BASED ON TNE 
SI TE or TH.[ 11,PUJS RAO A•1D Rtl. CAfA 1 S OET£(.T£0 
(O,Tll DETECT OOTPUT GOES Let..), OIU .f!EN &T LUST 8 
l!EW<flVE TRANSITIONS AR£ ctTECltO IN LESS THAii 200 
IJSEC. i.,EN STARTING TO liE@ A '1.0Cl Of DAU, TH£ 
FIRST S!;VEN CHaRACTt:RS ARE STPlfl'(D rROH TIit OUTPUT 
STl1t.M. DATA t:.ElEt T GOES FALS!:.W'£'1 lfO TRAHSltlONS 
ARE DETECT~ FOR Q PElllOD er 201! t!ScC. lfl£H DATA 
OETECr IS HlliH, HE READ CHA .-i: READ DATA noc, 
OlliPUTS ARE K:.7..0 111611. WHE11 O!T~ DETECT IS LOW, TIIE 
REtlO OA~A LINE MAY bf. RUO Dll UQI PCSII I ~E 
TUNS'TIQII Of THE READ DATA CUICC LINE. THIS Cl.Ott 
IS A NORMALLY HIG,◄ NEGATIVE liOIIG PULSE OF 
APPROXIMATELY 1 USEC IN 0UliATIO1. lHE SEU IHPUT 
Will DISABLE All THREE (DATA D£TECT. REIIO LITA AIID 
REAO OATA CLOCK) •OUTPUTS (FORCE TH£JI HIGH) lftEN HElll 
LIJ',j. 

I 4 i 5 

HO~ES; (COIIT I 

14. HIGHEST CAP ANO 
RES USED ON THIS 

CPS 

C40 ,:59 
.._ ___ N0,--1 USED 

C6 R~ ,R&,Rl 2 
Rlb,R20, 

R24 

15. RECO~O Of CHANGES (COHT FPOM ,4C) 

[)\jG PREY STAHO A&II !!FR SEE 
·~-- -£ FURN ONLY DISC NOTE 

7Al(C) 8 I 8 10, 18 

211 10 ZN 
NOME 2P 

881 z, ,Zu ZG,ZO Zf 

~II ZS ZR 

ZI zv Zl 

16. FEATURE OPTION DEflNITIOIIS 

OPI ION fU. nlRE OESCR I Plt ON COMPONOIT5 ArFECTEO OEStG 

ADOS: tll,Q4,Q7 Q8,Cl5, 
ZA CHANGES TWO TRACI CIRCUlf C'6,P.17. :18,Rl9, 

TO FOUR TRACI OPEUTIOII. 1!21 .~22,R21,RS2, 
& R5l. 

PROV!OES CAPAolllTY TO ADOS; 119.010,Q11,t51. 
z~ HA~f. 01 ffERENT THRESHOLl!S ll4l,R44, R4S ,R4&, 011~1!1(; REAOI~~ AUD Rt? & RSA. 

k~IHNJ 

~POVICES CAPA~ILl1' TO eo~~: ~,e POTENT 1 D· zc •.:.JUST hlR£SHCLJ FOR 1'£TER 
cEiillFlat COIIFIGURA110N (DIii l R15 & R40) 

lD ADOS l)S = 95)11 
2D.ZE, l.E ADC · RlS : 8660 

PROVIDES flXED TlflESilOL.0 ZF QOOC ,14'1 = bl. 90 zr .zc. 
l(i ADDS f;40 = 2150 zo 
23 AD?~~ro;.~1.10 

ZII.ZI PROVIDES FllED fEIDbAC~ Z)I ~DCS R}o ~ 8.66m 
RESISTORS. Z1 ADOS Rl6 - 11. SIO 

ZJ PROVIDES OPEN COLLECTOR ADOS IC14 
OUlPUTS. 

ZK PROV ICES ~OSI Tl ~E OFFSET 40DS RS7 
Vt'lTAGE. 

ZL,ZN PROVII;ES NEGATIVE OFrSf7 ZL ADDS R}7 = 44.210 
VOLTAGE V, o,os 11}7 = ~- 2111 

1 7. If THE HEAP tlUTPUT IS HIGH !HE co•,~ECT I ON 1"0 R4. I 
~T IIE CUI rt) FECUC[ ~Pllfl[q GAIN. HIIS IS 
DITERMIKEO AT !II![ nr 11/!'WFACTURE. 

NOTES ARE CONTI HUED OH SHEEl HG. 

I 6 I 7 

CATEGORY HO. 

Cl~CUIT PACK CODE 

COllNECTOR OIi FRAIi£ 908l 

SYMtD\. ---
~ 

2' -
22 -
21 -)5 ~ -

2!. REAll 
}8 ,--

37 CIRCUIT 17 - ,--

...!1 )9 
r-

~ 
40 -

NOTES: (CC~T); FROI' SH J4C 

11. THE TEl!MlliAL ASSIGIIIEHT OF THE Slf TRA.'tSISlOR IS: 

2(11] 

1[E]-ellCJ 

12. THE TERMlliAL ASSIGHMEN'" OF iHE blE TRAMSISTOl! IS: 

2[01~*1 

l[SI 

DATIJI 

U. SEE RE0Jm ~ OIU«iES T2.[ 11)1[ 15) ~ lflt. !list' IPTIIN< 

ol:r6 P•~T l!O. ~~~;~:~ TYPE OF RUD mcun 
CP4-l LS\0103·1 20.Zf .211. 1~0 TRA.Cl StSTDl lolTH 

2K ,ZQ TOTO' POL£ OUTl>\.,S. 
z~.ZD,Zf. •Dllfl iUC~ s,srei WITH 

CP4-2 L51010)•2 ZH,ZJ,ZK, O?EN COLL[rJQI! air.; 
ZO TOT!J' POLE O'Jlf'I 'S, 

CE~TIFIE?. CO'if1~•·-.,1 Oll 
CP4·l L51010l·l ZA.ZC.lH, 1TH OPEN COLlEC-!OP. .l:lfO 

lJ, ,~ IOTO, PO.E OUlhJ.S. 

Z~.Zll.ZE, 
CP4-4 L51010)-4 ZG.ZI.ZJ, ·~ 

SOUR TRACK HSIOI. 
fll\!ii TRAn S•Sic,t 11ITII 
DI ffEREllT ,rlREStr.1.J)S 
ouqlHG RUDI~;; AND 
141 IT I NG. CPE-. COLLECTOR 
AIID !OiE'• POL£ oo·PUTc. 1---+---+---~------·-

A 

B 

C 

D 

E 

F 

G 

lS-21447 Mllll-RECORDER CIRCUIT 1------~----1H 
~ SIC: ISSUE 

.s 881 

8ELL ..ABtl!AT, 'IES I S0-97736-01- -J4F 

I 8 I 9 

" 
. 

' 
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®PART OF CPS4-I T.-/Rl' CPS4-4 
fiEAD CIRCUIT 

5£[ NOTES 'I, 10, 15 & 18 

NOTES: (CGIIT) '50)1 SIi J4F A 

18. THE ••• OPll\)!l £ffCll"PAS:S All CIPCl'ITRf CO!IPOUENTS AIIC 
FEATU•E OP! I OHS SHCMf ON SHE HS J4D. J4i.. J4,. our TO - NU9 EROUS CHAIIGES T~E H~C CIR:l•I T WAS REC~~\.!. FOR 
CL::?ITY kllHOUI SHO\clHG rHANG£5 i1S OPTIC!IS. PREVIOUS 
CIRCU'l C~P01£NT \'ALU£$ OPT I UIIS, ETC • ~YE bEEN ,__ .. 
RETAlnE.D 011 SKEETS JU, JO, JCC • 

• B 

1'1. POTEHTIIJl£T'::f.S US Al(D RSS ~RE INlll~llY SET AT Tl"E OF 
IIANUFAClURt AND SHALL HOT BE REACJUSTEO 1'I THE FIELD • 

10. 1S-1'164&,lJA •Af &E Stb~ITUTEO 'OR iS-19b4o,U. 

21. l!ll~E:>S OTKER'•ISE SPEClflftl: B 
RE~ISTAIICE VALUES ARE IN ~S. 
CAPAC I ur·:t YUutS ARE rn IIICROfARADS. 
VALUES PliECEDEO IIT THE SfHllOL • (PLUS) 
OR - (MINUS) ARE IN VOllS. 

22. ! GROUIIO RO URN. ,__ 

2}. IIAHERT ~NO GROL'IIO TUNINATIONS FOR ltS; 

• C 
IC tllT. GRO 

£.Rt,(. TERM. 

ICI ,1C2 11> 1,a C 
1C3 14 7 

lC4 11> 7,8 

ICS,m, 11, 8 

IC7 H, 7.8 ,__ 

lCB 11> 8 

IC9 11> 7,8 

ICH) II, 7,8 

D 1(11 1) 11 D 
IC12-IC14 ti, 8 

i.-

E l~. ALLOI. bTPASS t~P•CITORS FROII •~V I GRD FOR IC1-IC7, E ICIO, ICl2 AT AT It. 

~ 

IC .l.. +5V 

'.j~ 
;-r,. 0.1 ..._ 

F F 

• ~-

G G 

• ~ --
H 

lS-21447 "IHI -~E.:ORDER Clf.:l'IT H 
DWG SI;:£ lSSIJE 

bS 7,-,t/lc,,1 

0 

SELL I.ABt1!A TIJi?' ES I SD-97736-01 -J4G 

! I I I i I I I I I --~,.. ... 1 2 3 4 s 6 7 8 9 - .. ttc ... 111aA. 



PART OF CPS5 
LOGIC ANO WRITE CIRCUIT 

----------- - --- ---------
A A 

/NIT 23 /(J 

;; 
RIO 
Z.Zl<.n. 

+511 

C8 
--------~F--58/03 

• .n 
e 1"511--1 

t e 

-= -= 12 2 
D I 2 40 

WAI 
3t 

CR4 
2 15 A 

C 
R/6 • t.Zl<ll . 

+511 

WAO It:, 

Rt1 

.,, .. TRI 

l,I tJ 
4 

.., .39 

13 C + CR.31 +:JV 
2'0 ., 

R~ 
+!JV zu 

C 

2.zxn 
II 

+5Y 
n 5 6 19 

D 
we 12 

CRZ 
$ IC,C 6 

41/!JP +sv TR2 

D 

Ria 
Z.21<0. 

-,.5y 

I 
A4TA /,t 

15 15 .1CIC1/J,I ~:1 f CR/ 

4185 
+!JV ,.,.~ 

IZ R/9 I +!JV 2!U 

- RU 
2.ZIUl E 

-,.511 

WRffE CMTA JO 

aDCJ< 

Rl5 
2.21</l 

I 

#5Y 
F 

L----------4------_.:::.--',:u,.PR.E Q L:6\!- ____ ___, 

F~ 
IC4A F 
4/AE 

t D 

• , 

G G 

'-------------------------------------- 5B/4A 

• (n 

0 
I 

4,0 
...... 
...... 

H (lol 

ISSU£ 

3B ------=========~-r----_J~:....J H 

PARf OF CPS5 

OI 
I 

i 2 
I f C. 

QI ! ... 
JS-21447 MINH!: . .COROEll CIRCUIT 

SD-97735-01-J~A 

! BE1.l.. TELEPrlONE 1.ABORATO!;.IES 
•~---TC:CI 

6S _ ....... 

-- 0 2 3 4 5 6 7 8 9 

I 
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31 

s 6 7 8 9 

PART OF CPS5 
LOC:,IC ANO WRITE CIRCUIT 

.5A/4G 
A A 

RZI 

(vu.CA RI -,v~v or;l© @ttJfJKA 

{!)33.'CJI 
IU 

21 TAPE 

I 
/KA 

MOrtON 

TACH BK ~ 

IZ R2 • -'-'KA 

B 

,, 
R.5 
/Kll B 

R6 R3 
CR6 681(/l 6.8ft/A = 

R7 
2.2/CJJ. 

+.5V 

C • 6 .9 z,I REVB 
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IIIIP!JT/0:JlPUT IW:::RJIATION 

Tl£ TICH(U) INPUT IS THE OUTPUT OF Tit£ 
DC UCHON~TDI PltOYIDING A VOLUG£ LEYil 
PROPO~.tO:UL fO SPEEO. AU. OTHER INPUTS AIIE 
TTL COIIPA-IBLE WIIERE I LOCilC ZERO IS DEFINED 
10 8f I VOLTAGE LEVEL GAE.ATER THAN l. 4 voe AND 
A lOGlt OIIE IS LESS THAN 0.4 voe. 
THE OUTPUTS TO THE ll!UTE HEAD ARE fRGN AN 
OPEN CDLL[CTOR, Hl6H y;~TAGE TTL GATE. AU 
OTHER uUTPUTS ARE TTL COlll'ATIBLE. 

ClkCUIT i,(:.cl!IPTION 

THE NIRPOSE Of CPS IS TO PROVIDE 41 VE•T 
SIIIPUFIED NOTION CONTROL IND SUTIIS INDICATIII 
CIRCUIT COMBINED WITH A T\«J-TRACK CLOCIED JNPUT 
IIRlrE CIRCUIT. THE MOTION ~ti:>S ARE AFFECTED 
BT HE STATUS Of £OT. BOT, ANO fHE INITlll.1~<; 
COIIQNll AND THEN SENT TO CP2. 
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HIGH'5T CAF AHO 
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DI.Ii PREY A&M 
ISSUE FURN STAND O!ILY 

la z f ! 
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et• X II 

MFA SEF 
DISC NOTE 

8 
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8. lS-19774,Lll, o.nur ClPACITORS MAY HOT ~:: 
PIIRCHASE!I FRCl4 SAN FERNANjO ELECTRONlo.S '.UE TO 
HIGH lillAGE CURRENT. 
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NOTES: 

1, UNLESS OlHERIIISE SPECIFIED; 
RESISTANCE ULIJ£S AffE IN ~. 
CAPAC ITAHCE VALUES UE 111 IIJC1CfAIIAD). 
VALUES PRECEDED BT TH£ S1'11110'~ •(PLUS) 
OIi -(MINUS) ANt. I~ VOLTS. 

l. * GROUIC> A[TIJRII. 

3. BATTERY AMO GRuUN:l TERI-IINATICNS fOR IC~; 

+SV BAT Gll!l l IC TE~ TEAii 

tC2 I& 7 .B 
In 16 8 

lC4 lb 7 .B 

IC5,1Cb 11, 8 
1C7-IC10 1& 7,8 

4. ALLOW BYPASS CAPAC I TORS FROM ♦sV TO 
GAO FOR IC2,l.7,B ANO IC'f 
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