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CIRCUIT PACK 

FS 
~ LOC 

EQPT 
LOC 

.. 
\O➔ J, 

ElG UNI:: T 
13 2 AMPL SUS 
IN our IN cur 

5c=:.--=2 ;c:::,--c::=;2 

6 4 1 J 

COOE 

S D£T /INH (CP16) 14C' SEE ~TE 201 E0-2C4,9-( ) GR1 

4 

.i&, 

R 
BUS AMPt 

lN OUT 
5, =---c:::l i 

APPFIG. 41 

CIRCUIT PACK 

DESIG 
FS 
LOC 

6A2 

EQPT 
~ 
NOTE 
201 

APP FIG. 44 
CIRCUIT PACK 

W!§. 

PRE-EMPT 
(CP12) 

EQPT 
.l.2£.. 
SEE NOTE 201 

!$ 

CODE 

£D-1C'12-( ) G112 

, .. 
4 

APP ,;,,,17 

Ct WJ! f f~ I;¾ 
rs EQ?i 

yf.t!i ~ b-2.£. ~ -
SG( l (CPH 12c; sn: E0-1 00 4 
BUS AMl't( ) { CP;) 12(;} !'<iJTE c0 ·1 CJQS 

, Q! 

APP FIG. 38 

CIRCUIT PAtg 
FS EQPT 

OESJr, 1Q£ l,!L ~ 

LC AlU'L ((Pl) HA1 SCE f:0- !Cl05 
LC (CP14) nu NOfE E0-1 Cl14 
CALL RWQ.L ©,CPU DA7 201 £0-lCllJ 

@ (l!D) cP1, 1'A7 ED-1C167 

APP FIG. 39 
C IRCOlf PACK 

FS EQPT 

ill.!i !:2S. !,.Qt. ~ 
SIG Ai4PL {CP2) 1481 SEr. ED-IClUS 

NOTE 
2D1 

APP FIG. 42 
SET I LOUOSPEMfR 

~ FS LOC EQPT LOC 

LS 1084 SEE NOTE 129 

APP FIG. 45 
SET I SIJ8SCRIBER 

illJi LOC 

A 1'87 

CODE 

10W 

8 

S0-IC24!)•01• CS 

A 

B 

" 
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CIRCUIT NOTES, 

A 

;01. 
0[516 

r USt POT£ktlAL Olli! ¥Ett 
•M~ 

APP FI G. 11, 37 ,38,39, ~ND 

A 1·1/J -24 SIG 12\ APP flG. t,12,18, ~ND 
; ~pp FIG. 1½ n, Jl,32 

(CCtlT 

.. . "'' [ .;; 1!f1)i\r'II; 

) " ·- ·- ttf ~----H U URE Oft arnott j An GA cuaNnn 
F tG. 1<AG ~•--•~·--· ____ ., , # ~ 

MAHI H M I 011 Slt<Glf: CODE ( SEE ao,) 

A~ P f 1G, l UN } ~NU 

B 1 ·I I} ·24 SIG (4]API' f:G. 4 0~ $ 

-~, :H'H0-5E a.~e ~ I H-! l :~L~ttl.C 1". .! 
:.\MPLlftER" !,,i I TH t. CQP8AC ~ H 1 PER CKT 

C 1-1 /} -24 $ IG APP f l G. o,7 

0 1-t/) ·]1 SIG . lSJ APP FIG. 26 
l5J APP FIG. 9 C4i 41 

TALK 8/IT(ffi Y fff/ J 2 

SUPPlEH£tffARY -rJ!,Li<: 4 ~S HEJO ·-•~t. . 
BATTIBY FE£0 o~·g f'<.fT 

B 

E 1-t;J -24 SIG APPFIG.8,10 

F 1•1/} -24 SIG l 5 I APP f1 G . 25 

AA 1-1/l •24 SIG 4PP FIG 8, 10 

SII-IGLE 6 1 PER CKT DH,IT CODF. 
51GAAL NJ . RECEICER DIGIT COO£ 7 1 PER /\NO 

DETECTOR M CODE PP FIG. 6 

DIGIT WITH 43 
INHISIT CKT 

LIME TEST AND 1TH TALKSAC K 1} 

MfCE JU •"1 TH LOOPS ACK J~ 

8ATTERY SYl!80L YOL TAGE RANGE CIILL-RECAll-ALERT 41 

-24 21-21 
•24 21-27 

BRIDGE tUD AIIPt.lflER ;QII 1 PER CIT 
ACOITIONAL LIMES AIID/011 It 
I IN~ rotllH'CT 

C TEST AMO MAll+TEHAHCE 
JAUS FOi AOOltfONAL LINES 

14 

CURRENT LIST 1 LIST 2 
D~AINS AVERAGE OUIN CURRENT DRAIN FOR 
1114P£RES P£R &us, HOUR OISTRJ8UTIOH EQPT 

MULTIPLE COCE ~IGN4LlnG (SEE SD)) 
UP TO S COOES PU LOCAttOH 

UNIT •24 •24 -24 •24 
SINGLE CODE 

BRIDGE: iU<O AMl'LlflEI 1 
WI Tit UL'8ACl 

AUX STATICN 0.7 - 1.0 -
J'19340A · TALK 8ATTERY fEED 1 1 PEIi CIT 

D 

SINGLE COOE 
MAIN STATIOII 1.0 - 1. 5 -
J9')40B 

SUPPlEMENTARY TALK 
4 AS REQD 

8A TTERY FEED SEE B03 

Hill Tl PLE COOE 
MAIII OFFICE I. 3 0.6 2.8 0,1, 

J'19J40C 

MUL Tl PLE cwt 

TOUCH-TONE II RECEIVER~ 8 w 
ANO OECOOER ' Ol~li x 
TOUCII-TONE8 RECEIVER 

1 PER CKT 

INHIBIT CKT 4-' 

MAIN OfFICk: 1. '1 o.s 4.) 0.5 
J9934011 

MUL Tl PLE COOE ,., MAIN OFFICE i.o 0.5 0.5 
J 9'}40£ 

CALL-
FIRST z AIP FIG. 41 41 1 PER 

RECALL- - STATIOH 
ALERT ADDITIONAL 

' CODE, Al'P FIG. 41 SEE eo, 
Tl:4ER T 

E 

F 

APP FIG 19,20 o. 1 0.1 
APP FIG.19,12 0.15 0.15 
APP FIG 42 0.2 0.2 
APP FIG )I 0.05 0.05 
APP FIG }2 o.os 0.05 

SINGlE COOE 
MAIN STATION 1.0 - 1.5 -J9'1"40f 

MUl Tl PLE COOE 
MAIN OFFICE 1., 0.6 2.6 0.6 
J 9'B40G 

LINE rur -"ID 15 
MAINTEliJHCE JACK$ 

BRIDGE AllO WllFIEA FOIi 1 ,H CIT 
ADDITIOflAL LINES ANO/OR 11 
LINE CONIIECf 
TEST AHO MAIIITFJIIIHCI 

" JAtU FOIi ~D lllONAL LINES 

REU1 A!o!!l 1l 
AS REQl!U 

I.IN( ,-PLlfltR 2 PEI ClT 
Co.lN(CT lEfS ANO 1 PEI 

UHPS 18 APP FIG.12 

TUT ANO MIINTEl4'HC£ 11 
AS ttEQ 

JACU fOI LINE CONNECT MU 
Z PO CIT 

102. I PROV I OE 
FEATURE OR OPTION APP APP 

FIG. !,.9.R, QUANTITY 

AUllLIARY STATION SINGLE COOE (SEE 801} 

8RI OGE AND WITH TALK8ACK 1 
AMPLIFIER I WITH I llOP&AU J7 

PLUG•IN 

" OPERATORS IIAHO SET UN IT 
POSITION 

WITHOUT 
PICKUP Pl.UG-IN 1,nmaur 

FOR 8AV DIAi. PREEMPT 10 
MOUNTING UNIT 
ASSEMBLY WITH 

22 
SEE PREEMPT MAX 1 PER 

G TAU BATTERY FEEO 2 

SUf>PLEMENTARY TALK 
4 BATTERY FEEO I PER CKT 

SINGLE 6 .. DIGIT COOE 

NOTE 21J 1 nuoSPEAKrR 25 f'OS!TION 
PLUG-IN 1q 

MAX 1 
POSITION HANO SET UNIT PER APP WITH 

PICKUP PLUG- IN FIG 2 CR4 
DIAL UNIT 20 

H 

SIGNAl TWO 
RECEIVER DIGIT CODE 7 

AND 
0£TECTCR TWO DIGIT 1 PER 

CODE WITH 4, M'P FIG. 
INHIBIT CKT 6 

LINE TESTAND W 1TH TALKBACK H 
MTCE JACKS W 1TH LOOP8ACK ,6 
HANDSET• JACKS, LAMP 

1 PERCKT 

ANO BUZZER l9 

TOUCH-TONE 9 DIAL 20 

PlUC·IM (EY UNIT n 
WITttOUT 2~ 

~AX 2 PER 
DESI PICK-UP A~P Jti. 

TELEPHONE 
5£1 WITH 2~. HAl t PE8 

PICK-UP 34 
APP FIG.2 

Ml SC MOUIITEO OA 4 & 34 
OPERATOR'S WITHOUT MU C •~" 
POSITION WALL PICK-UP 

29 A~PJ1~. 
TEL£PHOtlE WI TH MAX I PCR 

S£T 29, APP FIG.2, 
Pl CK UP }4 

OP 4 & 34 JI 

C!RC\JIT fi¢ T£S: (CO!!T). 

HU 
(CONT} FU ruRE OR OPT! o» 

MI 5C MO\JMT£0 
!E L JAC~ !'EL JAC~S 

,,No 
HAUD sn HOO 5Et 

APPEARANC!S curnco~ HANO sn 
HANO SET WI Ill 
H:.NO SET 'ITG 
HMlO '.l::J 

HORN SIGHAL 
HISC 

MvUIITEO suzz;R 
SIGNALS 

LAMP 

MISC MOUNTED 1.0UOSPEAKE~ 

MULTIPLE CODE SliiNALIIIG 
fOR TliO ORDER CKTS (SEE 804) 
UP TO 5 CCOES PER LOCATION 

BRlu~c. ANO """ .If IU 
WITH TALK6ACK 

TALK BATTERY FEED 

SUPPI.D(NTAAY 
TALK BATTERY' FEED 

SIGNALING NIPllflER 

TOUCH-TONE• RECEIVER~ 
ANO DECOD£!1 , DIGIT 

TOUCM-TONE 9 RfCE IVER 
lllilBIT CKT 

FIRST 
CALL- AP!' FIG. 41 

RECALL- ADDITIONAL ALERT APP flG. 41 

TIMER 

LINE Tt:ST ANO 
MA INTENANCf JACKS 
TEST AHO MA INTENNlCE JACKS 
fOR SIGNALING AMPLIFIER 

l«.ILTIPlE CODE Sl<14ALIIIG Fal 

·-~!i1 ''tJE 

AP~ Ji {)UA!HiH fl1 

~S REQ 
n SEE NOTE 

211 
24 4, AS REQ 

JO 

JS 

21, :-l.lU 1 PER 
APP FIG. 'I 

l1 45 REQ 

AS REQ 
32 SEE NOTE 

212 

AS REQ, 
115\ 2 

42 PER APP 
FIG 2,) 
4 OR 5 

I 2 PER CKT 

2 1 PER 
APP FIG. 1 

AS REQO 
MAX 4 PER 

4 APP FIG. 1 
SEE NOTE 

219 

,, 
B JL. 

X 1 PER CU 

44 

z 1 PER 
41 - STATION 

y CODE,~ - ' PER CKT 
T 

1' 1 PER 
IU'f' FIG.1 

40 1 PERCKT. 

~ OROER CKTS All> OIAL£D 
cur ll1R0UGH RJR UP TO 

(SEE 80')) 

, CODES !'ER LO:ATION 

BRIDGE AIO #!PllFIER , 2 PERr.llT 
Willi TAll<BACK 

TALK BATTERY FEED 2 1 PER 
. APPFIG.1 

SUPl'\.O.ENTARY 
AS REQO 

4 IIAl 2 PER 
TALK BATTERY FEED APP f'IG. 1 

Sl~llNG AMPLIFIER ,, 
TOUi.;tt-TONl9RECEIVERI 2 Dl!iol r 8 ..lL AIII OfCOOER I' 1111.IJ. X 

TOIJctt,.TONE RECEIVER 
1 POICKT 

INHIBIT CKT 44 

FIRST z 1 PER CALL- l4S'P FIG. 41 
RECALL- 41 ----STATION 

AL£Rf AOOITIONAL V CODER MAX 
APP FIG. 41 4 Pf CKT 

LINE CONNECT CKT ,e 
LINE CUT KEY ANO 19 LAfP CKT 1 PER CKT 

TEST J\ND MAINWWCE 
JACKS FOR SIGHALING Alf'l «I 

LI NE TfST ANO ,., 1 PER 
MAINTENANCE JACKS APP FIG.1 

1 

crnr.un WUS! (CUM) 

i(, }. R£CcRO (JF t,PP F IGVRtS, WikH iG :lNO APPi:RATLS tl◄ il~tGES - If JOI! iHI S 'JS( IN Cl RCUIT 
CH!I.N:El) RHU~OS OPTIOI! m• 
011 I SS 00 NOT \.l.ilS MlfE 

STD I WI MD S.-£CIFY ftlflll 

' J 
1?.7 

4 5 

41 ~ 

7g 10 
r 

41! 2, 
U ,Y V u V 

!08 H1 21 
118 4" 

,. 

10•. T~AliSMISSIOII LEVELS AR£ -H, di TRA!l:JIITTING AIIO •7 di RECEIVING. 
lf THE CONIIECTING CIRCUIT Rf;QUIRES GAIN, LOSS AHD/ OR EQUALIZATION 
TH£ IIITERCONNECTIOII SHOULO 8£ NAOE VII A UV4 TYPE TEL£PH011£ 
REPEATER fl'- EQUIY4LfJtT. ( SE£ as, S£CTIOIIS ))2-104-100 lllO 
A82'.100.01}. 

105. loiHEN ALL PORTS Of THE a-WA1 4•WIU BRIDGE AR£ NOT US£0 THE UNUSED 
PORTS IIUST a£ TUiMIHATEO IN 1>00 OHICS. THIS MAT BE 4CCCMPLISIIEO 
IN ~COftOAHCt WI TH NOTE 201>, OR PORTS MAY 9E TERMIMAT£11 If 
CONNECTING T, R AHO Tt,R1 LEID$ TO MULfl·SlATION LINE CIRCUIT 
f I GUR£ 21, 011 EQUHALEl<T. 

106. LOODSP£AkER CONNECTIONS ... , 8[ lllDt: TO ANY TAU unu, F[[D 
CIRC:JIT AND Mil at IIIREO ro PROVIDE (a) NO s,uu:• CUT-Off. 
(b) SPEAKU Clll- OfF IY ASSOCIATED OFf-HOOl T[UPHOllt: S[T IT 
THE SIGNALING POSITIOII, OR (c) SP£A«U CUT-Off ., assoc:uro 
Off•HOOI T£l£PIIO!IE SET OR ASSOC:IATfD ACTlvt JACC IT 111, ,OSITIOII, 
FOR R[OUIR[O IIIRING CONNECTIONS SE[ NOTE l02. I1 IS l[CINODQ 
TIIAT A lOUOs.PUK[R LOCIT£!1 IN I'll( YICIIIITY OI Ml TRU!IIIII 
INSTRUl'iENl 8£ Pl!OVIOED WITH 5'£Al[I cur-or, ., n,a, IMSTIIIINJlt 
TO PR£VCill ACOUSTIC f££0UCI. CCIINECTIO!iS MAY 8£ MOE TO i!OC>TU1 
LOCATE!) JACKS TO F~C I LITATE ftRTASLE Sf'{AJ(.ERS. 

1D1. TIit SIGNAL REC£1YU Cl~CUIT IIUST tl STRA"f:D Ill i,CCOlllMCl 111111 i NOTE 20l FOR THE SIIIGI.[ OIGIT STITIOII COO£ OR Tit( fllSt Ot•ll 

I Of A fY:1-0IGIT SlAflON coot. 
I 

101. TKE SUP'lf.JltJITAllt SIGNAL DfT£CTOI "IIST ll StltAll'U II ACCO.~ I 
WIT!t NOT£ 204 FOi 1'11£ Sf.t0141 0161T Of A NMt,tT nafla Cl»(. i FOR ~ T\.iO DIGIT COO£, T)+( fl,qsf Alill SECCl«I gJGHS "l!ST !£ 
PIHEAEMT lfUIIIIERS, i•, COO£S oo. 11. 11 • . .. ff Uf. NOT ll.l!M:0 

10, . CDIINECJ ~s REQUIRED iO GIY£ PROPU illlOISU 4NO rlSUAL s1,uu 
r,lOV10£D FOIi SERVICE AL;IIIMS: 
~L:.11:1 l(.IJ$ AIIE OES IG!IA TED AS FOU0\,1$: 

LO O$ 
a I • I C I 0 

AUllM CIUUITS S!~VIC( ~U."111 ilUlioMTH lllS 

IA S.tll ~y }·~· 
TO-J 1111D nt-J ll~IO a,r1c1 • Mlll . . 
AUOlat.l • •tWM. .tUMICII 
TO•) .l.~0 IH•) ~.\0 !0 QI~• 
TRl9Uff~ FU~ AMO •lll)IVI ., . , ,.. 
~VAL AL~~ F Of C C!'MQII 
OFrt ct lNO !lllG !QJIT 

:1MU1tCuroe en I .. 
" • 

MIO! ,u JUM'I fflt I • St . 
i'IL.Of lW UT 
.IIJOl!U 4!f0 USUAi, .tl.lJIII Clf • • $1 • 
• COMltttf to LOCAL tu iilll>, ,. Tll(S( usu ,. ..... 

GI Lf:ADS IS IIOT t£Q1mu. 

___________________ .._ _ __. 

l!I BELL TIEJ..£PHONllt 1...ABOAATORIU _6 :i:---;:;:::-:::---------,-----------,----------T"' -- --- - - - - - T"'~--------,-- - -,----- -------,-- -- ----------- - --.L.- --...-....!:'""~O-~JU:!ft0!!!!!, _____ 4t.:j!..L _;;;;,;;.:..;.:;,;;;_ _ _______ ., 
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A. 

-
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-

D 

-

E 

-

F 

-

S ,-_.,. .. 

G 

( .. 
-

t,, 
0 • 
0 
fl) .. H (,It 
I 

' 2 . 
I I 
0 • 
I\) •1 

I I 
I 

0 I I 

110. iH_E DECODER MUST BE 51,ll,~Pn:n I M ~CCCRUANtE \l! Hi HOT£ 205. FOR 
} OIGiT Off ICE COD€, (.9 O?TION !S REQUIAfO , FOR 1 DIGIT Of"flCE 
r.ooe:, \W L1fllON IS RE<JUIRrn ANO srn~ p,11;& FOR HIE ll!ODLE U\G;T 
15 /ll)T Rf.QUIREO. FROM ONE TO FIV E SEPAR~IT LAST Dl~tTS MAY BE 
USED 8Y PROVIOIHG A CGNNECT !Ott 0ETWHN CPi:l (cALl- RECAU. ·AlU T 
CH) ANO THE ASSOCIATED STATION f.OOE (SC} OUl?lH Of CP7. 

lit. ~ELAY (~4) OF FS 9 OPERATES U?014 RECEPTION OF THE IIICOl<!ING 
ALERT SIGNAL THE_ OUTPUT LEAD II MAY BE CO~NECtF;O TO ,IISC. 
HORN SIGNAL. LEADS Al ,81, Cl, 01 !UY SE CONNECTED AS REQIJ I RED 
TO GI VE AUD 18LE ANO VISUAL SIGNALS PROV I OCO FOR SERVI CE AlA~MS. 
ALARM LEADS AR!i DESIGNATED AS fOLlOWSc 

· LEADS 
Al 61 Cl DI 

ALARM CIRCUITS 
SEr.VICE ALARM OESIG~AT ION~ 

SAi SARI SAVl SA'lRl 

T0•3 AND TH-l RADIO OFFICE A ARlll - -AUDIBLE !\ND VISUAL ALARM CKT 

- TD·} RAOIO IIISTRl8UTIJII f\JSE 
AND INOIVID\!lll ALARMS FOR - - f FRTN 
CCl'l>IOH OFFICE MO 8l06 EQP? 

ANHOUKC I ATOR CIT A . AC . 
AUDIBLE ALARII AND PILOT • . sv • 
LAMP CIT 

AUDIBLE ANO VISUAL ALARM CKT A • sv . . COHIIECT TO LOCAL CU GRD • 1 N Tli£SE CASES PAI RI NG 
OF LEAOS IS HOl RECWIRED. 

1\2. RELAY (K8) OPEP.ATEO PREVENTS LOCK-UP OF SERVICE ALARM OU!PUTS 
011 IIICOlllhfi SIGNALING. nos IS PROVIDED BY A LOCllll6 
CONTACT CLOSURE IN CONNECTING CIRCUIT AHO SHOUI.D 8£ USED 
OICLY IN UNATTEIIOED OR PARTIALLY ATTEIICEO OFFICES. THE 
CONTROL SHOULD .APP£A• AT ONU ONE LOCATIOII MITHIII TltE 
OFFICE. LEADS L} AHO LGJ FROM RELAY {~8) CONT~CT ~ M.Ar BE 
CONNECTED TO PROVIDE A VISUAL INDICATION AS REQUIREO. 
AlARM CUCUI T CONNECtlNG LEADS ARE DESIGNATED AS FOLLOWS: 

ALARM CIRCUITS 

ro-2, ro~) AIID TH-) RADIO 
DISTR!BUTION FUS£ ANO INDIVIDUAL 
ALARMS FOR COMMON OFF ICE ANO 
BLDG EQPT 

LEADS 

G GRTM 

6 GRTII 

11'. IN OFFICES Pll1lYIDED Willi MOR£ THAN CHE STATION 
CODE ONE FS9 IS PIIOVIOED WITH EACH SEPAIIATE CODE. 
THE Cl AND CRG LEADS SHOULD 8£ CONMECT£0 TO Tit£ 
TAU BATTERY FEEO CIRCUIT(,) USEO WITH THE 
TELEPHONE INSTRlll£11Th) ASSOCIATED Wint THE SMt 
CODE. 

114. CONIIECT AS REQUIRED TO PROVIIIE A 300 •• GROUIID FOi 
REMOTE OPERATION OF LINE CONNECT (LEADS t ANO 2) OIi 
LINE CONNECT RELEASE (LEADS J AND 4). 

11-..... , ..... 

CONTROL CI ft CU ITS 

E TYP£ STATUS REPORT ING ANO 
CONTROL SVSTOI RDIOTE 
SWITCH en 

I 

LEAD$ 
2 , 

RS RSR RS 

I 

• 
RSR 

I I 

11~ .. (OiiHf:Cl 14$ ~tQUHlf.'0 ro ;"rR(jl"J!Dl A. 5-TJHUl n! :'.Hf.llHJij 
Of 5TATf Of LINE i:D~£CY URCUIT. 

coNrnot crncuns 
5 1 ~ J.-- - - -- -- - -- --...-'--- r·-·-·-

r TYPE srArns RE?ORTIHG ANO I 
COHTBOL S1STO! snrns PIP\JT CKT. U SIii 

l 
1l!,. MULTlPLE CCNNECTIO~ Of JACi(S f ilR USE Of i-!O OSETS 

AND/OR ft~HDSE~S !!AV ae MAOE IO T(Rll!N.lllS 21, 2' 
OR ?'i, )0 (OF CP9 Off CPl1l ro PQOV !OE CONVEN!EllT 
ACCESS AP?EMANCES. rnn $HCU1.Q B£ \./IRED TO 
INCLUOt NO MOR[ THAN SO-OHM LOOP RESI STaliCE BETWEEN 
THE TAU BATftRY FEED ANO TH£ J~Ck APP£ARANCE. 
DIRECT CONJ.IECTIONS Of HEADSETS ANO/OR ~AliD5£TS MAY 
AlSO 8£ 14~0£ TO rH£SE TERMINALS. NOTE, Hl",IEVER, 
rHAT S IMULUNEOUS lJ.~£ tJ' MORE THAN THR£E ll£AOSE7S 
AN0/0~ HANDS£TS PER CP'I OR CPI 1 TALK BATTERY FEED 
(; ,e. THREE MULTIPLES AT TERMIWILS 21. 2' OR 29, 
30 OR CCM8lllAflON THEREOF) Will RESULT IN SEVERE 
OEGRAOATION Of TH£ TRAHSMIT ?~Eft . 

117. MULTIPLE COIIKECTION Cf! LA:.IPS AIID BUZZERS TO FS 6, 
FS 7, FS':I OR FS 51 SliOULO BE LIMITED TO A MAX lKJM 
TOTAL CURRENT OllAIN Of 500 AA. 

118. OHE SATTERY FEED (CP9 OR CPll) CAN SUPPLV mo 
AP PEQRAIICES OF A TEL S£T CR HANDSET 111 TH TT DI AL 
AIID H£T\IORX. THREE APPEARANCES PER SATTUY FEED 
AR£ TOLERABLE WHEN SPECIFICALLY RE<)UIRED. NOTE THE 
APPEARANCES MAY 8£ COtmECl!:O AT lERMIHALS 7, J2 (lilTttOUT 
PICKUP), OR 10, 1' (IJITH PICKUP) CR A COH&INATION THER£Cf. 

119. LOUDSPEAKERS SHALL BE LIMITED TO A MAXIMUM OF 2 ?ER 
TALK BATTERY FEED. 

120, UllOER APP FIG. OPTIOtl ll 11110 12 THE flRSY LINE CONNECT 
CIRCUIT (fS12) S!IOULD BE CONNECTED TO PORT } Of HIE 4-WAY 
4 •1/IRE BRIDGE (FSll). If aEQUIRED, A SECOND LINE CONNECT 
CIRCUIT (fS12) MAY SE CONIIECTEO TO PORT I OF iHE ~-1/AY 
4-WIRE BRIDGE (FSI I) . IF THE SECOND LINE CONNECT CIRCUIT 
IS NOT REQUIRED, PORT I OF THE -HIAY 4•\IIRE BRIDGE (FSll) 
SHOULO BE WIRED IN ACCOROANCE WITII APP FIG. OPTION -12. 

121. THE TOUCH-TOHE@CAUING RECEIVER IS A J992898,l2 UNIT 
MOOIF!ED TO OPERATE WITH -24 AND •24 VOLTS INSTEAD OF 
-48 VOLTS. REFER TO NOTE 208 FOR MODIFICATION. 

122. IJH!it.'. A SINGLE JACK CIRCUIT APPEAMANCE IS REQUIRED FOR 
HOR£ THAN ONE OIIOER CIRCUIT IN COHJUHCTIOII Wllil PiCKUP 
K£rS, THE TRANSIIH AND RECE.!VE PAIRS FROM MAKE CONTACTS 
OF THE O RELA1 IN ASSOC IATEO BATTERY FEEDS SHALL 8E 
HUlTIPLED TOGETHER. TH1S ALSO APPLIES l.'l!Eli A SINGLE 
HIINDSET APPEARAIICE PER rs lo Is REQUIRED. 

12). UNDER APP FIG OPTION 38 THE SC$ LEAD IS CONIIECTED TO 
CPn (CKTS) TO P110VIDE CUT-THAU IIH£N AS IS DIALED 
AS THE LAST DIGIT Of t.N lf'FICE CODE. TH£ NUMIIER Of 
STATION CODE$ AVAILABLE IS T\l£am:at lHli!ED TO A 
MAXIMUM Of FOUR 8Y PROVIDING A CONNECTION SETW£EN 
CPD (CKTl-4) ANO THE ASSOCIATED STATION CODE (SCl-4) 
OUTPUT OF en. 

124 . WIIEN HEAD SET IS NOT IN USE IT MUST iE UNPWGGm TO 
ALLC)j CAI.I. RELAY TO R~ I.EASE. 

125. 

126. 

127 • 

128, 

IF REQUIRED, A 60518 KEY UNIT WITH 12 PIC!<UP J<EYS1 
lol!SC, !IIOIJNTEI>, MAV OPTIONALLV SE USED TO ACCOltlOOATE 
UP TO A MAX, OF !2 ORDER I.IIRES. IF EVEN A GREATER 
IA.1!1!£R OF ORDER WIRES J\RE TO BE ACCO!MlOATED REFERENCE 
SHOULD BE r,iAOE TI> BSP 512-240-101 ANO OSP 512-240-100. 
THE FmMER DESCRIBES 400 S~IES TVFE KEY l«lUNTWGS IN 
..OOULES OF .!i 12 ANO 18 LIN£ SIZ~.L lfillE THE LATT£.R 
DESCRIBES 4W SERIES lYPE KEY MOI.INr ING$ IN !«lDULES Of 
,a, 60, 90 AM> 120 LINE SIZES. 

IF IILL--5TATIONS ALARM IS NOT REQ'O REMOVE l!AO "AS" 
BETWEEN CP, & CP4. 

STARTING Willi ISSUE 79 TALK BATTERY FEED Wlnioo!' PICKUP 
APP. FIG. ' & , HAVE BEEN RATED ~- THIS FEATI.RE IS IN 
TAU< BATTERV FEED APP FIGS. 2 l 4. 

LEAD E MAY BE lEfT lflCONNECTED If ALL STATIONS ALERT IS 
NOT RE~IRED FOR 21&-,TH FS~ . 

I I I 

! 

• 

I I 

C IP.WIT NOTES: ( coim 
129 . :'A() I.JiRiNG HCOH"iCATICNS M E RE(IIPRW FOO itl~D 

REPlAC91El!T LOUO.'SPEAXffi: 

1. FOR 24 !/OlT OC SUPPLY CONNEC! 
SPADE Tl f'f'UJ L!:'AO ffi ()M Pl lOT I.AMP SOCKET 10 
SCREJ.I_ TffiMI NAt 10. 

2. GROUN01NG SCREW ffiEV!OUSLV LOCATEO ON 111£ 
AMPLIFlffi ilCTAINING BRACKET IN THE 106A IS 
NOW LOCATED 0/i WE CHASSIS NEXT T1) n-u; LJll,lP 
SOCKET IN THE l ObD. 

no . IIIIEN A PARTICULAR TEL SET OR ~ETWRK & l!ANDSEl Is 
ASSOCIAfED 111TH MORE THAN ON£ ORDER CIRCUIT IN 
CCNJUtlCTION WITH PIU OP KE1S, A SEPUAT£ BATTER1 

1 

FEED MUST BE PROV I 0£0 IN EACH OAOU CI RCU tT . RECE l VE 
PA I RS FROM MAkE CONTACTS OF TH! Kl ~ElAtS IM 
ASSOCIATED BATTERY f£EOS SHALL BE M\JLTIPLIEO TOGETIIEII. 
TRANSl41 T PA I RS ARE COIIH£CTED AS SHOWN ON FS27. 

131. AS QF ISSUE 108 APP FIG 21 15 RATED WR OISC. ANO 
IS ~EPL•CED BY APP FIG 19. 

H2. lllE SUPPUMOITIIRY SIGNAi. omcroo WITII INHIBIT CIRCIJIT 
..UST BE STIW'PEO IN ACCCROANC£ llll'll llOTE 218 FOR 1\iE 
SECOND DIGIT Of A T\IJ--OIGIT STArJON CODE. Fat A 1W 
DIGIT CODE, 1HE FIRST AOO SECOND DIGITS K.IST SE OIFFEREtff 
NUI-IIERS, IE, CODES 00, 11, 22, • •• 99 ARE lfl T ALLil<ED, 

I I 

! 

GDIEHL PURPOS! C•WIAE OROEII CIRCUIT 

I I 

-

B 

C 

-

D 

£ 

I 
\ -

, 

-

G 

-
I~-- •• 

. JI!, .. H 

: 

SD-IC245-0t-02 

__ .._ .... 
1© 
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0 

~ 
UI • 0 ;-
0 
C,t 

201. rHE CIP.CUll rnc~ f_QtJIP"!ENf LOCATIGfi$ /tiff iAl1IEO SY 
\HE EQUIP11DlT CODE Itrn Ai1F co~rnOL l tD El TH£ 
£QUI PMENT DR~i-lWG5. 

202. THE fOLLO>ilNG TABLE PROVIDES INFQRMAilON fOR 
CGHNECTION$ TO t.OUDSPH XER FOR CONOl l lGNS :;P£CIFIEO. 

CONNECTIONS AT TALK BATTERY FEEO 

CONDI TIOM co,mECTCR CPS C?9 CP10 OR CPl1 
1'T~ tE:lO •R• LEIIO STRAP 

1 
NO SPEA~ER 18 15 

CUTOFF 

2 
CUTOFF ar J'T 40 
TEL. SET 

-
CUTOFF BY 18-24, 

} Ji\CKS OR 25 lo b·l5 
Hi\NDS£ r 

CUTOFF BY 24-39 
4 El THER 2 25 21, 

b·llO 
OR J 

ZOJ. THf SIGNAL RECEIVER MUST BE STRAPPEO FOR THE OFFICE 
COOE. fHE STRAPS ARE 1'\aOE BETWEEN TEP.Ml NALS OM THE 
CPJ CONNECTOR AS SHOl<N IN TABLE BELOW. 

DIGIT ON 
SlRAP 

fHE C? J CONNECTOR 

1 5-24-J0, 2·4 

2 b-27-J0. 1·2 
28-J2-JI,. 

8-ll 
J 5-2&-JO, J-4 

4 5- 24· JO, 2·4 10-J2-J8, 

5 o-27-JO, 1-2 13-28, 

I, 5-21,-30, J-4 . 
8-11 

7 5-24· 30, 2·4 
28·32-39, 

8 b--27-JO, 1·Z 9-11 
q 5·2b·JO, J-4 

0 13·}2-40, 11·12, 1·2, 
&-27-JO, 10-28 

204. TH£ SUPPLEHE.~TARY SIGNAL DETECTOR MUST BE STRAPPED 
FOR THE SECOND OIGI T OF AN OFFICE COOE. THE STRAPS 
ARE HADE BElWEEN TERMINALS ON THE CP4 CONNECTOR AS 
SHOI-IH I H T ASL E BELOW. THE SECOND DIG IT OF THE TWO 
DIGIT STAT ION COO£ MUST NOT BE TllE SAME NUMBER AS 
TH• FIRq DIGIT 

DIGIT 
STRAP 

ON THE CP4 CONNECTOR 

I 3·7·25,24 - 1, 

2 4-8-25, 5.1, 
12·l8·Jo, 

J2-J5 

' J-9-25,24-2' 

4 J-7-25,24·b 1}-19·34, 
5 4·8-25, 5·b Jo-JS, 

b J·9-25,24-2J 32·}'> 

7 J-7-25 .2 4-b 

a 4·8·25, 5-b 
15-18 - )1,, 

lJ·JS 
9 3-9-25, 24-2) 

0 
lb-Hi-38, 34· Jb, JS-J7, 
4·8·25, H, 

£QU!Pl!iNl NOTtS: (tON1"\ 
20'-'. fOR THREt OIGlf oiiFICf COO(.@ O?Tf()P/: 

TH!c OtC01lf.~ i'IU>i I>£ 5TRAP?Eil FGR .HE Fl R5T ~ND 
Mt ODLE llliHi Of AM OFFICE CODE AUO 1Ht L,\ST 01 Gl"f 
FOR A POS!TIOM OR STATION wrnrn 1 AH OfF!Ct . ,½£ 
$TR~PS fO~ THE FIRST O!GIT ARE 1-!ADf an, :HN 

;;; lERM I 1l~LS ON THE CP5 ANO C?6 f.OllNECTORS •NO FOR 
TH£ 1,iCOU: DJGli BETWEEN HRSIHAI.S on ill£ en 
CO!i~ECTOR, THE UIST 0161 I REQUIRES il $1MGLE 
CONNECTION BETWEEN THE CPn OR CP15 CONNECTOR ASSGC rnHD 
WllH THE STATlOH CALL-R£CALl-Al£RT U!l!T ~tlO A 
TERl"HIAL Otl THE en CONNECTOR ns SHO~I IN rnslE 
8ELOI<. FOR ri.o DIGIT Off ICE COOE,@ OPTION: 
STRAPPING FOil THE MIODLE DIGIT IS ¾Of REQUl~EO. 
STRAPPlttG FOR THE FIRST AND LAST DIGITS rs THE 
SM-IE AS ABOVE. 

1ST DIGIT MIOOLE DIG IT LAST OIGIT 

STRAP CON»ECT 

01 GIT FROM ro STRAP OIi FROM to STA! ION 

CP5 cpt, C?7 CONN. en CPD 

CONN., co1111. CONN. 
OR CPlS 

CCIIH: 

I 
27 39 

5-)1 ,, 
z, · 36 -

2 
27 )9 

22 }8 
28-37 13-Jb JO 

-
} 

27 )9 ,. J9 
29·17 27 

21 JS 

4 
21, J9 5-H 
2J 38 

9 
,.........._ 

5 
2b }~ 

28-}7 12-Jb a 
22 )8 

b 
26 }9 

~-'7 
21 JS 

25 }9 
7 5-)7 

2' 38 

8 
25 39 

22 38 
28-}7 24-}I., 

9 
25 )9 

~-}7 
21 )8 

24 39 
0 28-J? 34- lb 

22 38 

20b. THE FOLLOWING TABLE PROVIDES STRAPPING INFORMATION FOR 
600 OIIM TER!4INATIONS AT THE PORTS OF THE 4-WAY 4·WIRE 

BRI OGE. 

PORT STRAP 

IN OUT ON THE" CPI CONNECTOR 

1 ll-40 

1 2-21 

2 27·29 

2 19-)1 

l 12·14 
} 7·28 

4 10-11 

4 H·J2 

207. PAIRING INFOftMATION APPLIES TO LEA~S 2l IIICHES AND 
LONGER. 

208, THE RECE I VER IS TO 8£ SPECIF I ED AHO ORDERED AS A 
11)10•111> TOUCH TOME CALLING RECE1YER. THE ~l10·11b 
TOUCH T!»4E RECEIVER IS ~ MOOIFIEO V£RS10ll Of TH£ 
J992898,L2 TOUCH TONE RECEIVER SHO\llt 111 DETAIL ON 
S~9914S·Ol. TIIE BASIC MODIFICATION 1$ TO CHANGE 
THE RECEIVEff SUPPLY VOLTAGE FROl4 ·48V ANO GROUND TO 

, ~24Y AND +24Y, RESPECTIVELY. CHAIIOES INCLUDE THE 
fOLLOWING: ALL GROUND POINTS ARE RETURNED TO •24V; 

L ·48Y POINTS ARE RETURNED TO ·24V; ALL •22V POHHS 
£ RETUR11£D TO CHASSIS GROUND. ALL ~OU~GE MEASURE­
TS REMAIN TH£ SAME AS SPECIFIED FOR !HE J'192898,L2 

1 

2 

; 

4 

s 

\ _t 

2 I 1 

' 

: 

l; TERMHIA\. 2 Of a,, 82, i~1 . 81' 1 A/10 r!RH!NAL , Of 
(F) CW14EC[OR ARE R~1E"I) FRO! CHass1s GROUND. 

4.. rrn•rnat 5 OF a,, a 1' ,M40 TERMINAL 21 OF ( F) 
CONNECTOR ARE CONNECT to iO CHASSIS GROIJMD. 

THE 25049 TELEPHOHE SET IS FACTORY IH~EO FOR HHRE 
SERVICE. THE FOLL0',1iNG YAatE SHOWS THE CHANGE 
M.ECESSARY TO COMVERT mt SET TO 4-t. lRE SERVICE. REFER 
TO 9SP sn-ns -~02 FOR CONliECTICI/$. SEt CAQ 12 FOR 
~XTERHaL CO~H£CT I OMS. 

i; LEMS 
REHOV£ CCNIIECT 

,ROH Nrn./ORK TO TBl 

A!A!. /W\ GN 17 

(INE $\H"rot (SK) R 18 

ilo•JMT!Mu CORO (BIH) 17 
HO~HT I HG CCRC \ •·811) l 8 

fHE 15548 TELEPl!ONE SET IS me TORY !.I I RED !'OR HH RE 
$£RviC£. THE FOLLOWIHG TABLE SHOWS TH£ CHAUGE 
NECE5S~Rf TO CONVERT TKE SET TO 4-WIRE SERVICE. 
REFER TO l!SP 502-50)• IO I FCM CONNECT l ONS. SEE CAD :l) FOR EXTERNAi. CO!INECTIOKS, FOR SETS I-IITH J-K 
'CONTACfS OMITTED nEi"ER TO aoTE 211,. 

:a:·: 

:~l LEADS 
~E!lOVE CONNECT 

rROH NET\IO~K TO HETWOftl 

\ DUL IW\ . GN (j 

f ~ECE I Y£R (W} R L2 
(· L111E SWllCH (BK) R l2 
2 L INE SIHTCH (8Ll ' L1 LI 

' 

IMEM KULTIPLE APPEARANCES OF TElEPHONE JACKS ARE 
REQUIRED TIIEY SHALL OE MOUNTED 011 A 141 SCELLANEOUS 
BASIS. If AN EXISTING JACK MOUIITIMG WITH 
CONVEMIEIIT S!'ARE POSITIOIIS IS IIOT AYAllABLE IT 15 
RECC!f,1ENOEO THAT & 25SA. OR 2,s TYPE J&Cl HOUMTIH 
OR JACK MOUNTINGS P£R E0-f.01>\l-( ) 8E USED, 

UHEII LMIP APPEARANCES AR£ REQUIRED THEY SHILL BE 
IF AN Ell St IHG MOUNTED ON il MISCELLANEOUS BASIS. 

JACK l!OUNTI NG W1 TH A COIIVEII I ENT SPARE POS It I ilh I S 
HOT AVA I LAB LE IT I$ RCC0"'4EHOEO TIIAT A IS fY P£ 
INOICATOR OR JACK MOUNTINGS REFERRED TO Ill NOTE 
211 aE USED. 

G 

TYPICAL EQUIPMENT ARRANGEMENTS FOR All OPOAfOR•S 
OROER CIRCUIT POSITION IN A ur FRAM£wOU MOONfl~G 
ARE SHOldl !JI E0·1C18S·( ) . 

REFER TO 8SP jl 2-210-103 FOA CABl£ R.EOOIRS> 
INSTAWTION AND COlll£CTICNS FOR 6050 8 KEV: 

\olHEM !IAIIOSET HAllliE11 IS RE~UIREO El fHER A ta OR 
10-t.l HJUIDSET HAIIGEft IS RECOl1M£HOEO. 

TIIE FOllOIIING TA8lE ~ROWS Tilt IIIRING CHANGES 
llECESSMl'I TO Cll!IY£RT A 2~549 TELEPHONE SET 1-11 T1I 
J-K COIITACTS OMITTEO FMM MitR£ TO 4·WIR£ SERVICE. 
OTltf:RWISE SEE. IIOTE 210, 

REMOVE f'RC!t CONNECT TO 
LEADS 

.NEMH ERM STRIP NETI.ORK TERM STRIP 

O!~l (',-1) GN G 

RECE I ~Eft (1-1) R L2 

LI~£ SWITCH (91C) a L2 

I ltl£ SWITCH / Yl 2 L2 

LIM£ SllilCH (BR) C LI 

ADO HEW lErl'i .C 2 

-

STP.AP 
OIGIT ON THE CP16 CONN£CTI)R 

1 , _ 7-25 ,24--6 

2 4-8-2,, 5-6 
12-18-,6, }2-,, 

' ,-9-25 ,24-d 

4 5-7-25,24-6 n;rt l, 
5 4--8-25, 5-6 

6 ,-9-25 ,24-23 
32- )5 

1 5-1-25, 24-6 

8 4--8-25, 5-6 15-18-54, ,,_,5 
9 , -'1-25 ,24--2, 

'- ••-- -
0 16-18--38,H-)6,}5-'1 ,4--8-25 ,5-6 

219. I-IHEN FS ,z IS USED, 1, MAXmM OF fnREE FS 4'5 
(SUPPLE!-IENTARY TALK BATTERY FEED} KAY BE EQUIPPED 
IN CKT 2. 

220, ~!:.II FS52 IS USED, A MAXl!IJM ~ 00 FS4'S 
(SUPPLEMENTARY TAU< BATTERY FEED) MAY !lE 
EQUIPPED, 

I 
f 
j 
I 

[ 

I 
l 

\ 

IS$UI 

//8 . ' .,.,·.1, 
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A 

;; 

B 

. 
f: 

9·, , 

C 

t 
!: 

~'--

D 

E 

F 

G 

(I)· 
0 
I 

a 
tO • UI H I 

9 = 
I I 

0 

1i • 
I 

0 
2 3 4 

_ __,;....... -----·----t -.. --.--- ------ .... --.,....--·------1..----- ----,u - - . .. 

I MFORMAT I OIi NOTtS: 

}01. 

,02 . 

--

UNLESS O THERIH SE SPECIF I ED; 
R!S I SHHCE VALU£S ARE I H OKMS; 
CAPACtrnNCE V~LU£S ARE ttl M!CROfAR,'lS; 
VALUES PRECEOEU BY THE SYMBOL +(PLU~) OR 

-(MINUS) ARE Ill '/OUS. 

FOR ALL GATES· AIIV'o' INPUT PRODUCES A'l ' OUTPUT. ALL•1• 
IIIPUTS PRODUCE A'c"CllT!",JI. A·o·1s 0£F!N£0 A5 A VOlTAuE 
LEVEL GREATER THAii •J VOLTS. A' t• IS DEF I HEO AS A 
VotTA1lE LEVEL LESS 1HAN +O.J VOlTS (NOMIIIALLY GROU»O). 

LOW fAIIOUT GUE 

USED WHERE FAtlOUT REQUIREMENTS ARE LOW. 

SYMBOL SCHEMATIC 
• 4 

C}- 51>20 

OR 

1L)-
lbJ 

':' 

LOW F~NOUT CLAMPED GATE 

USED WHERE THE·o·ourPUT f\UST BE 
CLAMPED AT HO HORE THAN •o VOLTS. 

SCHEMATIC 
SYMBOL •24 

I[y-
OR 

LL)- lbJ }100 

':' -= 

LOW FANOUT SLOW GUE 
A~,· ro•o' TRANS I Tl ON AT TllE INPUT PRODUCES A •1" 10•0• 

TRANSITION AT TIIE OUTPUT DELAYED SY APPROXIMATELY 

lOO HI CROS[CONDS. 

0-
SCHEMATIC 

+24 • oi 

-
loK 

458A 449A 

• 4.7K ll -= 
-= 

HIGH FANOUT GATE 
USED WHERE FANOUT REQUIREMENTS ARE HIGH. 

SYMBOL SCHEMATIC 

IC}-
♦ 4 

OR 

IL)-
1bJ 

':' 

HIGH FANOUT OPEN GATE 
USED WHERE LOAD IS ~U~N I SHED BY ll TIMER 

0-
SCKEMAT LC 

16J 

n 

INFORl<Ail(lN NOTES: {CONT) 

302 . {CONT) 

HIGH FAllOUT OPEll BIASED GATE 

USEO \,MERE LOAD IS FUftH!SHEO 8Y A TIMER AIID 
QOO!TIOHAL NOISE MARGIN IS REQUlffEO, 

SYMHOL SCHEMATIC 
•24 

1'0K 

RELAY GROUND GATE 
FIJRIIISHES GROUND FOR DRIVING A RELAY MAXIMUM CURRENT 
CAPA&ILITY • 75 ma. 

SCHEMATIC SYMBOL 

-{3- ~ (+) 

~ 

2 

SUP£R GATE 

USED WHERE HIGH CURREHT OUTPUT IS REQUIRED. 

SYMBOL 

-0-

IIITERFACE GATE 

USEO AS IIITERFACE BETWEEN TOUCH TONE RECEIVER AND TRL 
GATES. GROUND AT lllPUT PRODUCES .~,.. OUTPUT. OP£M aT 
INPUT PROOUCES A O OUTPUT. 

W,.BOL SCHEMUIC 

INTERFACE 
GATE •24 

-24 

2.7K 

7 l 

-:: 

3 4 

458A 

-24 

I ·, 

rnroRMATiOM H(IT\:5; (CONT) 

)02 . ( COIITl 

TIMER 

A'l - INrUi PR01lUCES A·o" OUTPUT. ~N OPEii l llPUl saR TS ntE T !MER AUD 
PROOUCES A' l"O UTPUT Ill APPROXIMATELY 5 Si'.CONOS. TI MINrt l<!AV BE 
~ESHRrEO OURl!lG 1HE 5 SECO~O PERIOD 9Y A"1n ON THE IUPUT FOR AT 
lEASl 15 MILLI S£CONOS. 

• 4 
•24 

TOGGLE fl! P FLOP 
A·o"oH THE"C'rnPUT PRODUCES A"l•OH rHE"o•ouTPUT ~HD 1-0•011 Tl!E 

• 1• OUTPUT. A'o· ro• 1• TRANS I Tl ON ON THE. r • INPUT WITH A',. ON THE 
•c• INPUT CAUSES 90TH OUTPUTS TO Cl!AIIGE STATE. 

C 0 

+24 
SCHEMATIC 

•24 

24K ITT,o 4X 

T 

FLIP f'LOP 
A•Q"QN THE"C"IIIPUT \IITII A'1'011 THE•S"INPUT PAOOUCES A•O"ON 
TIIE.1" OUTPUT. ••o• ON THE"$" INPUT WI TM a•I" ON THE'c• INPUT 
PRODUCES A'l"ON THE"1"0UTPUT. A"l"ON BOTH INPUTS CAUSES NO 
CHANG£. a•o' ON BOTH INPUTS IS NOT AL~QI.EO. 

SYMIOL 

•24 
n 
SOIEMATIC 

C 

5 6 7 

GElCE!IAl PUlrOSE 4-WIIIE OROU CIRCUIT 

© SD•JC245-0I-D4 

IHU. TELEPHONIC LA&OIIATORIU 
1~TD 

8 9 
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CA 
C • 
i 
i 
' ::c 

A 

-

B 

-

C 

-

D 

-

E 

-

F 

-

G 

-

H 

' • 
r 

11 
I 

0 

IIUI.T TO 
OTHGR MOE.Ii' 
CIRCVITS AS fiGQ'J:I 
SU NOTli 122 

.. 

_ ......J.1 _ _ ___ 1 _ ___ __,1,1 __ __ _ 2 ____ __,, _ _ ___ :1 _ ______ , _ _ ___ ~ ·••" . . .. , ..... -··· _5 -- ~------ a---~·--------·--··-'·--·-·---· .. l- . __ -- -a---·-·- · ... ----- --s-·--·-------·-l)M-w~-

ro 
4-Wll?G 

/./NE 
rACIUTY 

SEE Noh; /04 

,, 

n,111 

@1"$4 
SI.IPf"l.Ehf£N!'ARY TAl.l( 8ATT'ERY FEED 1-------------r_r, __ Ti_'ll_-t-----1 

WITH OIi WITHOUT PICI< C/P -
OR 

@(MFR DISC ,}/:$ 5 
SllllUMD'ITAIIY MI.K /UTTERY FEED 1------------R.;...T....;,_R_'R_-<j_l-_--i 

WITHOVT Pl(:/( UP ~ 

-

'il.H-"'\..-.. -10 AODITIONAL FS/9 ~ 
FSl4 ._, l'S/5 AS REO'D 
S££ NOrE /Id TT.TR 

Ml/LT T() .1 
,S/,, F.S/tl;FS2(J--1Jt-,---t 7i,J1 ASMtJ'I.' 
SR /'IOT6 Ill,, FS/8 

JACH CHT 

BO/ 
AV¥ sr .nrlON - SI N G!. £. SJrZfi,!./12£. COP£ 

ONE ms1r ~O e»rnt,tJ PA~1r@ 
J:::$•340 A 

0rs, 
4-- WIRE fl R!!)GE AND 
AMPLJFl£1i' ARi?ftJ./6.!FD 

FOR T.AL.H' BACH 
01? 

@FSZIJ 
4-WIRE fJIPIM K ANP 

AMPUF IER AR/?AN 6El> 
!'OR LOOP BA CK 

• ', 
1.R •. 

@) 

T,R 
.. j 

/:'S'-
.APP FIG. 4' 

Sl$NAJ. f?SCE/VJ'R 
.$CG N(}TLI 101 & 20~ 

A,1,Q_ ~® A!I a 

®J 
LC.NC - ,s, ... APP I"/~ 1 """ D SUP~Ml!"NrARY' ... 

~ $JISN,,l.t, P/iTECraR 

fiI!J, SE& NOTES /Oil A 204 - ~ i--< ,rrt,JI 

®! -- NP l"Af. 4.J 
.$l/PPt.!Mc N1"AA!Y' 

Sl<JNIIL Pt!Tlr~ WITII 
INHl 6IT CJ~CW7' 

S&E NOT6$ I.U ,_ 116 

I" 

@(MFRD l$C.)FJ3 
7:4Vf SA"llTRY HEP 
Wff)l{)//T PICK• VP 

.._ ___ ,.----------~- .. ----+---,_---• > d,H ► TO C,Jr/1:I @) (.fil) ) 
Ill ~ ~ @ A,t.M 1:KTS 

@P3::l 
"'· r.H r 0 .. _.....,.,=-"+------------• >v::::::::.1 ____ ~-·-➔ _________ c_._o_,.-__ sre 111<1rr 111111 
.,.. '$el - ~ 

TALI< BAT FEED '111TH 
OR WITHOVT PICIM/P 

I.OI.IP.SPCAK4"R ~ 
Sc£ IV074"S I~ 

4' 1111 , (W 

~ 
.... ..---+>,,--SEE N,r~ MVl.r n, 114 ./'"SI~ P$l(I __ ,.._ ____________ __, 

,,RT.RR 

F!JIS 
HMOSIT t:'ltT 

A.1 R4'4-0,__ __ ...__ __ .,. I 
St!E M,77117 F'3IIJ /1'"$1-, 

LAM,,_ IVZZIII 

T.11 

P-314 

r:11 (!IA. 4 N6T'#f:IM t-~-----:.,_-t (;l(T 

• 

• 

IIOTts: 

t, tll( ~1,.CWIIG ''"°" ·••cam ilttct1• 
0, ftolllllll ISi OIi: 

• 2. nit ,au111• Sfflla lUIUftl OIIUfta 
OI COIITa flaCTI& 

IT ;, 
,t,4 ---~ - / ., 

~ $ ~ , ,,.. 

-
..... 

8 

.. -
C 

t--

D 

E 

-
, 

-
G 

-
... I liie -------------,l""---------1H 

GtltllU&, MPOSE· Mttlt Dal Cll(Ult SD-IC245-0I-HI 
(2) 

·--L-------------,-----------------------------------------.------------- ..... ---------...-------L-•-1U.- - TnD--,r--.:::~:::::G:::~~-~=LAllORA:.::'":::;D __ r_OR1U __ .. ITi_,s....,_-_-_._._ .. _______ .~~, 
1 4 1 - 1 - 1 • I I .. I 1111 I .. I .a I ca -
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0 ___ __ ___ ,. St 

A 

( 

8 

C 

D 

70 
rSZ/ 

L.OV~A,1-'~A' 
.SC£ tYOT.ES IOII; 11.9 

It. 

" n, MAX-.). 
.! ,rsz1 

~ 

E 

F ' . - --

·f!-.',. 

G 

en 
0 • 
0 
N ... 
(II H 

2 
f I 
% 
N II 

" 

2 _....___ _ __ _ __ ...,___, __ _ __ _L 3 

TO 
t""S!J 

~ 
~ 

j 

_._ 

H ,p '' 4~ 

-W· 

0FS/ 
4-W/Hc BRIDGE AND 

AMPLIFIER ARl4'AMi60 
FOR TALlf-8,#,CK 

Off 
@FS28 

4-WIRE 811/l>GE AND 
AMPLIFIER ARHAN<il.0 

FOR 1..tJOP BACK 

@'' 
@ 

n.Rt ' 

@'' 

" 

@.,,,-s2 
r..,LK B.An'GRY F4n) 

WITH el.II WITHOUT PCK-VP 

°"' f'Sl(MFP Ql$CJF,:, 
)i;,LK .iUll£Ao/,t:"£S, 

W/mad'~ 

2rt,._➔il_,._--'_~• t:: 
MtllTTD 4 ,4• _1' •• •• 

OTHER OGOl~'ll--+---.+.-1.1 
CIIIC/JITS AS IIEQ'II • 

SEE NOrrrn 

---
• • • r . ,, l 

4 

BD2 

7lJ 
'1'·H'/RE ,i/AE ,,,--_,,,C/.UTr-SEF M:FF/04 

CW 6'LJ3· /'/v'l,?J 
a-f' 

n;t;Jf#At.f/'E N &::Jd 0/,f;HS•~I' M7li: /()5 4-,?t)I, 

-. 

® 

-TOMAXZ 
,!'".52/ 

~ 
~ 

® 
' -

' 

- 7JR 

. Tl,R/ 

@ 

5 

TO 
4·JV#i'1: Lf ,'/£ ,;;/C/l/ ll· 

S E E AfJ1'F /04 

7 8 

M 7E, f'iMN4TE ,w;;oo.12-SEE N()?J: /05 4, ,?°' 

' 

-,. 

~ ~ 
~ ~ 

' 
.. 

FSII 
APP FIG.JI 

4' ·W/REBPf/Xi£ 
~,W) .,.«R/,<70,, 

. ~,R 

. ~RI 

. AS,c - © A~.c 

@J 

k® I' ... 

1~~r ... 
-= ~ 

1"S7 
APPl'IG.7 

sv~£M&IV TA,'7Y 
S/~ PIF.TcCIOR 

SIE NOTTS 1caa. Zo+ 
CR 

FS'1 
APP~/4~, 

SuP,t.ll"fl~rl#llt>' 
$l6NAL /Jln1!1'0/t 

,,,,rH INH/ltr c1.t<tAT 
Slfl NOTO IN. II~ 

IA.4 

◄ 

®~~Qr=;..;..;.qqr=~;::;::::~,...,..,- ~---"'1Hf,~-
.._ ... -~-i--~'-: '1 ,.<:::·illfil=~=•=M4=..,,=:::::!';.....--+(::.::·~•=~==·,.,,_=="', ✓"1' ~~ 

~ I > - ?:iRC'un 
,@) 

E1~«Mi~l 

' 

~ I:';;'\ ~ 
tN-HffM'•) ~ ltOJII Kn 

1 ' 

(1'M41410Ni) 

' ,_ 

~~ --@ 

TO ADDITIONAi.--" ..... .., I 

FS/3,,FSl&,FS~ r"" 
SE£ NOTE Ill. ~ ~ 

u 
TO 

FS/3, 
FSl4 

OIi 
FS2() 

NOTES; 

1, T11£ FOLLOWING SYMIIOL IIIOICATU DIRECTION 
OF TRANSMISSION: -_.,.._ 

2. Tit£ FqllOWING SYl'!Bot. IIIOICAT!S OIAECTIOII 
OF COlffROl FUIICTIOH: 

SD-ICZ45•0I-H2 
......... ,, 

I 

B 

C 

D 

E 

, 
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( 

;( 

~ ., 
. UI 

I 
2 
I 

i 

A 

B 

C. 

D 

F 

G 

H 

0 
31 

rRI -
1'0 

. 
4-WJRG 

I.It'd' 
/!"AC/i.111" 

N4'NOTG T,lf -104 -

' 

2 

F3I 

4-WIR£ SRI~ ~ 
ANf Pt.lFJE'lf 4/IRANUD 

rOl!f TAI.It &4CH 

• 

3 4 

803 
@), 2 DIGIT, 011' (8}._, DIGIT 

$fr;IV4t. COJ:JE 
I.IP TO 5 CODBS PER LOCATION 

FOi? J99340C ANO 
(.JP TO 4- COOGS Pt.~ I.OCAT/ON 

/:'OR J99..340<, 
SE'4' ;W)Tit ~,to 

7 \ 

ro 
4-WlffE LINE F'ACIUT'Y-Sll NOrE J,'}4 

!Jl'I 
TERMINATE IN ti,(X) OHMS-SEE NOTES 105,206 , 

7.l'f -
(:t/~2) @ . 
{;11412) 

71,A'I ~ 

(·11.t·l2? @ 

(-f/.!12) 

FS// 

- T,ff .APPF'l&.11 - T,lf .. 4-WIRE BRl/)GI; 4 . 
,'IMPLlrh!i'R 
SE.ENOTE JM 

- Tl,R/ . Tl,RI ... 

' . • 

~ Iii: 
;::: s 

TO ANOTHER F5 lil cN J99J40e ~l.Y IP REQD 
OR 

ro ,tl.,W/RE UNI, FACILITY•Slli NOT/l '°"" 
OR 

TERMINATE IN 600 OHM-9-SEE NOTES /t;,$41,~0fl 

f!!B) ~ 

J. 

Tl.RI 

(!1A1l) 
(•IIAl4)_ 

L...-------------------------------- ,._.,~T."-R-11 

~ ~ ~I!,,,, n, F$ ., 
n, JILL 

en¥~ r$ --------------, 
- /I.~ 

T,R .,., 

J:"SS 

T'OflCN·_ TONE~ RE._ "CE/VER ll 
QE"COOJ!R · 

MG NOTES 110,205, 20/I 
~. 2111&17' /Ji:.COll£1f 

©• J DICIT 1)£COD£R 

.... 4 ~. ::: 

., ► ~ 
~ ~ ro 

' ' ' ' 

8 

F31.Z 
APP l'IC II 

4-WIRE LINC 
t:DNNECTCKT 
MfNOTllll> 

____ .;.a.. ___ ...;.;"-----. F$ ZI ~ ~ r·MAX e. 
T" ' ---•--.,.•--- Fd I: fll/l,r 

·'-;.-i' ' 

IV 

. @)FH 
~VPPl.•M6NrARY 7'AI.J< SATT;RY 

FEED WITH OR W/TH<XIT PICK VP 
OR 

@(Ml'RDISC,)F S 5 
Sl/PPLEMENTARY TALK IJATTERY !-'"'----._ ._R_T..a.,R._1'_-1 

FG/.D WITHOUT PICKUP .. 

- ~ i ~ . - ;; t 2 
.lftll.T n, 

j ' ~· k '• 

~ 
,. 

4l,• oTHlflt 0/INH 
C'Pir:~ A~ li'LQ'D 

3£'.C NO'M I/tit 

_,_ 

j 

@Fsg - T.R FS ZI TO ~ --ta---t--JrOlt • I/KIT 

TALI( SATrERY FEl!D • LOVOSPEAXER @Fs2 
WlrHMW:J::flT PICKVP SEE NOTE'S /06,11, OA~,.f.JO~ (l 

(S'}(M~R DlfC.)FS 3 ~Olli'W;.t$ 

t!I)~~ ~~~.,. 
TO /:'t,9 

'°'fAtK BATTERY FEED - CR. CRG ,!f, 8£/i NOIE IIJ 
WITHOCIT P/Ckl/P ME NOTE 11, 

, 

FOR AODITICN,ll. 
STATION CODES 
SE£ NOTES /JO. Ht>4 

- - ~ ! ~ 
'= 

-•' 
. ,, 
'-• 

,, 
J •. 

' 
TO P.PR -

F$10 

/:$9 
APP Flt#, '>{MFR OJSC,} 
CAl.L-R6CALL•AL6RT 

CKT 
0~ 

APP F/tll.·41 
CAJ.L•R4CAtt•ALliRT (:ltT 

,.WITH TIMED LO~J<l/P 

'(., ' 

~ 
T"DFSZZ 

sr1Norr 
NI 

'(~) 

.. 

IIOfU1 

,. fltl fOI.LClilllt Sl'!IIIOL 1 .. lc.ttts ~,mu• 
(If u.tlfl ISl:lat • 

a. M fOU,OIII .. $flltOI. 11'01CAJf$ IHUfl• 
Cf' CGllflfJL lll!ICflllllf 

.. 

B 

C 

D 

E 

, 

G 

ISIUI 

/18 
.... 
H 
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( 
\ 

Cl) 
0 
I 

() 
N .. 
UI 
I 

0 
T 
:c .. 

A 

; 

B 

C 

D 

E 

F 

G 

~-···· ... ' .... --1.... __ _ 2 ___ ,.....i.....l __ , __ l ___ ..J
1 
__ _ _ 4 _ ___ L .L.-. __ s __ -__ _ ___ e ___ ......., ___ , ___ ,..l * ___ _!_, __ ___. __ __ 9 __ __ 1)AA_WIN8_ 

W4 . ~ 

~",R, ro ~IIIJ/?tr (./NG 
/'",QCN.l1Y FOi? l , 
ORL!c~ Cll?((I/ 
se'li l'IOTE NH-

T,K 

•• 

NOTES: 

1. THE FOLLOWING SYMBOL IIIO!CATES OlftECTIOII 
OF TRANSMf SSI ON. 

• 
2, THE FOLLOWIIIG SYM80l INDICATES DIRECTION 

OF CONTROL FUNCTION. 

TT'.711 

-, 

-... 

-.. 

•Ir I,. 

• 

-

OH '1!'$ 4 Cit >'F!J5 

@, 2 Pl SJT' Olt ®• rf /)IG/1' 
.Jl 0NAL &'i1P& . 

•IIMMQN TT.ll r1'!l TWO Ol!H!l &ll1CV~ 
.,Nf ,J+(JI) 

S e:E /ll~Tt: £ / 'J 

l'q. ?•Witt I.INE' [Tl .Ill ~ 
F,l;C.l(JTY F'r'JH ~HI) • 
t:l,.-.l<:.;> C;/;Cl.llT 
.s.:e AfJ1E 10• 

T.~ • 

,I, ·• 

F.J.10 .JJ&NAl.lh6 RJIIPI.JF/li/1 1-r.,._,lf ___ ... ~ ________ ........., 
CK1' - ,t, •• 

F.UJ 
T()/./Cj(-TONe li) ~CSYG~ cl 

D£CO'ifeAt 
.fr6' IW)T6'$ 1/()1 ZOS,~ 

@ ~ ll,ISIT INCDiJEN 

© .I DJ4/T MCO.Dclt 

@,.u 
r;;,J( BIITTE1'"1 NED 

111TH OR WITJJO/JT P lt:J< UP 
OA 

0¥MFlt J>ISQ FS.J 
rAlf?. BIITTQY ff.FD 
llfl!H()Ur PICK IJP 

- ~ 
2•~---i,.....ii...---...a ~ 

Ml/I. r 11' ITTl-li/11 4 -~ • ~ • • ,, ~ 
MM/I CIA(l/ff.S -+-...+"1111.1 

A.S 116'(/D 
Rr N01'6 Ill! 

-. 

n, ,.r, 
SEE NOTI 11.J 

5 
~ 
'II 

' 

~
0'1Fs2 ~(i'),css 

.MOT£ II ____________ __. 

~ 
t . ' 

i 
q 

" ,,, 0,,/el 
llt.RRM 

CllieUITS 
S/!4 NO#f 
~ 

' • (I,) '~ ' 

10,.1n I I 
.FJ/am,'etw~ q 

~NO,r'//7 V 
ll)()FFIC.f' 

~M 
ClllaNTS 

.SG,ll()Tr 
ld!I 

' '(6> 

~on-,c,-
A II At.11,fM ens 
Al.Ill Scli NJ'll'S. ___ .. ---···· ···-------·-··-----------------
C1, DI IOl14 ht 

GEll[Rll Pll~l'OS[ •·ltlfl[ 0111)£1 cricun 
@ SIHC24!S-OI-H4 
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( 

-ga 
0 
I 

~ .,. 
tJI 

I 

0 
I 
:c 
QI 

A 

;; 

B 

C 

D 

E 

F 

G 

H 

70 
-,.w11t6 
I.IN6. 

,rr.:1c1uTY' 
S££NOT£ 

/04 

-(9 
~ - . . , 

,._;~ 

.. ,~ 
-it-® 

NOTES: 

1. THE F'OLL~WIIIG SYMBOL INDICATES 01 RECTIOII 
OF TRANSMISSION, 

2- THE FOLLOWING SYM80L l~Dl'CATES DIRECTION 
OF CONTROL FUIICT I ON, 

0 1 

r., . .. 
TN . 

-

,, 

, . 

2 

---

~ 
;.: 

it.HI 

.. 
. ... 

T,1' 

Tl,/IJ 

F'S 29 
-l·WIJU /.IN/( 
t:C4/PEC1' t:"lfi 

1'1,lh 

·1; JI . 

., 

F.1,0 
.!/$NA{ lh/i IIMPI..J/f'/4",f ~~...,,lf"-l--◄·1---------"' 

Cl<T ~ 

nJiJCN • Tr>H/' J/;f tf'4'C4'1>'t!:lf ell 
Dc'cc'ffk.11 

Ka /'tOT£'S 110, 20$,ltJa 

@ l b16IT MCODEN 

© , D/4/T MCCM/f 

' 
~------

-z---::-----
Milt T 'TO 011-1¥/1 I 

M~II t:/Jiltdn:f 
)U RcQD 

-'EE NOTE IIZ 

_, .. : , 

ro ~2 oRGlr53 
OR •• ::14 o'Ft3'1F'55 5£ NOT£ 11Jt-',.... ___________ _, 

~ 
~ 

I 
(I 
'\> 

' 

10 (VJl'/(!5 
At.Alt/II 

CJ/fCIIITS 
.SEI! ~RF 

/()9 

J 
JI) 

P.UZ 
.HE 
110'/E 
JI/ 

3 

...!M. 
,t?/81. 
Cl,IJI 

ft) • • (4) 

6 

9-___________ J.. ______ ., __ ~-~-- -·---- --

A 

8 , 

1• 

....... 
,, " j~ 

GENERlL l'lJRPOSE 4·WI U OROS! CI tturr 

© SD-IC24!5-0I-H!5 

7 9 
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,..,., 

\,.- ·•·· 

[~_,_:,_ 

I 
~ •-
.-

0 
--------- a, 

_-1-, ______ _.1.- ______ ___i _______ L.. __ _ _:4 ____ iL __ ___ s --· 

A 

;; 

'•"----- --' 

B 

C 

D 

E 

F 

G 

H 

C!l!Ptlll£.KT l lSl 

RESISTOR 

~ ~ 
R1-R24 .B4UL, KS-2061!.,LlA, 7% 

ll2S-U2 bOO 

Rl} 
;oi, 

R'4,R3S 
}520 

Rl6 
lOb 

RJ7 
182 

U8,R'9 
2150 

R40 
182 

u, 101, 

R42,AO }520 

RU 10& 

R4S 
182 

R.,,,R47 2150 

R41 '?5tA. KS-20&1&,LIA, 182 

I IIPIJT /OUTPUT INFORMATION 

FUNCTION: PROVIDES TIIE LINE DROP AND THROJuH CONNECTION FOR 
MULTIPLE OFFICE 4 loll RE 1,00 OHM VOICE ORDER CIRCUITS. 

IMPEDANCE: APPROXIMATELY 1,50 OHMS AT ANY PORT WHEN ALL OTHER 
PORTS ARE TERMINATED 111 1,00 OHMS. 

LOSS: AIIY I HPUT TO ANY OTHER HUMBEftEO OUTPUT - 15 dB • 
ANY INPUT TO THE SIMILARlV NUMBERED OUTPUT AHO ALL 
OTY.ER IMPUTS >70dB. 
ANY OUTPUTS TO THE SIMILARLY NUMBERED INPUT AIIO ALL 
OTIIER OUTPUTS >70 dB. 

CIRCUIT OESCRI PTIDN: 

RESISTORS (R1) - (R24) FORM A FOUR PORT SALA~CED NEl\40flK 
EACH HAVING A bOO OHM IIAUNCED INPUT AND OUTPUT, (R2b). 
(A27), (RlO), AND (Rl1) ARE bDO OiM TERIUNATING RESISTORS 
WHICH MAY BE USED WHEN TH£ INPUTS AND OUTPUTS OF -JIDRTS J 
AND 4 ARE HOT USED. ASSOCIATED WI TH PORTS I ANO 2 ARE 
BALANCED RESISTIVE PADS, J dB FOR INPUTS ANOS d8 FDR 
DUfPIJTS. (R41) - (R44) FORM A ) dB PAD ANO (RJ7) - (R40) 
FORM A S dll PAD FOR PORT I. (Rlll - (RJI>) FOllll A ) dB 
PAO AIID (R4S)-(14&) FORM A 5db 9AD FOR PORT 2, 

... lll£.SE PADS PERMIJ .. CONNECTING TO 4 WIRE FACILITIES HAVING 
STANDARD LEVELS OF •7 dB RECEIVING AND -lb d8 TRAKSMI HING. 
(R2S), (R28), (R2'1), AND (RH) ARE bOO OHM RESISTORS 
ASSOCIATED WITII THE PADS TO PROVIDE TERMINATIONS WHEN PORTS 
1 AMO 2 ARE NOT USED. 

... 

:. 

I 
2'S -,?~ 

Z7 A'25 

a,,600 3,:/,JIWJ 
r----\ 

I 

IPJ.4 
p(!. -..!J.520 

z 2~ 

..5 

I 
l 

/6 

-/7' 

/9 H!12 

Ide<» 

.» 
1112 

A I'. 

/f!!I 
Z/50 

--
.!f,4/,94£} 

li'37 

/, ~ 

~ 

,?,2 

RZ8z1 
6()0 

J 

8 

li'.H 
21:!0-

2 

2.3 

-.!1,5 

7 

MAHIJfACTUlllN~ REFERENCES 

CAT€ut,iif liO. 

CIRCUIT PACK COOE »ID tD~tCl04 
U5El!IILY DUWIIIG 

CONNECTOR 011 FUME 908C 

S'IMIOl, 

SHOWN IN FS 1 , FS 11 

~,. 
/ 

IIOl(l; 

1, i.N.!U O.,.._UI SIUIIIP; 
NSISl.llllC( r-.11U Al( 1• -• 

SO. IC245-0I-Jt 

8 9 

A 

B 

C 

D 

E 

F 

G 
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... 
! 
.,. 

f( 
L 

f 
; 
.. 

\ f· ~-: 
J" 

t 
1 
l .,. r ~ ; 
r ­
F--
//.·.-· 

A 

B 

C 

D 

E 

" F 

' 
~ 

. 

. ~--. 
. 

. 
.. 

ez: 
~ 
~~-
fE. 
,.;,,: .. .. ~.· G 

H 

; 

_..1- _____ _. ___ _ __ ___ _ ,_3 ________ 4 ___ Lri-i __ s ___ J_,. -· ~-·-· ·- -~- .. 
0 1 ., 

COMPONEHT LI ST 

c•PACITOll 
DESIG 

(2) Ct.0 , C1.1 
(2) C2.O,C2.1 
[2} Cl . O,CJ. 1 
(2) C4. 0,~.1 

(2] CS.O,C5.1 
UJ c,.o.c,.1 
[2} C7.0,C7.1 
[21 ca.o.ca.1 

(2] c,.o,c,. t 

~ 

Qll!.i 
[21 ca1.o,c11 .1 
{;) CU . O,CR2.1 
(2) cn.o .cu .1 
UJ c11<1.o,c~•. 1 

POTEIITI QMUS 

!lll.l.i 
UJ 112. 0.u . 1 

RESISTOR 

W1i 
(2] Rt.0,RI. 1 
UJ n .o.n.1 
(2) 14. 0,U.1 
(lJ R5.0,R5. 1 

[2) 11,. 0.11,.1 
[2] ·17. 0,Rl . 1 
Ul 11, 0. 11. 1 
121 H.0,H.1 

(2) 1110.0,1110.1 
(2) llt .0,1111. 1 
Ul 1112.0,112 . 1 
(2) llU . O,RU . I 

(2) ltt4. 0,114 . 1 

TIMSfOIIIEI 

~ 
UJ T1.0,T1.1 
UJ u.o,n,, 

THIISISTOI 

~ 

6021 
5}Sff 
512C 1, 1H9G11.t 6028 

is-tnn, u •. 022 
ICS- 1•3 90, LU 

· · IS·1'390,l12 
U-11,Ji<l,Ll2 

600A 

~~ 

459Af 
4591F 
U61 ... ., 

~ 
., 1.en,.ua,u 1s -202,t .LIA , a 

CgQi 

~ KS-20610 , LIA, 1780 
'tM&, IS-21l1>10,LIA,750 
'HU, KS,-20.1O,LIA, 11>20 
lS•1'490,L1, 180 

IS-IJ490,L1, 51 
U•11'90,Lt , 51 
-Z-. KS,-201>10,LIA, 12. l 

CS• IJ490,L1. a.H 
1$•13490,LI , 47 
IS•H490,l.1 ,..,UO 
2211, •• • , 
IS•Ul90, l 1, JJ 

fl-t-HH.1,1 1 1'0 ~S-2 0289,LbC,11,S 

DfSII ~ 

(2J Qt.0,Qt. t 12, 
UJ Q2.0,Q2. 1 4:s& 

VARISJUII 
Wli ~ 

(2) RV1.0,RV1.1 100D 
(2) IU.O,RV2. 1 1000 

TPI Tn T.l"\6 7N TP9 1'Pf6 1PY2 TPH 

I I I 

,J ~ 
,, 
II 

IJ 

,, 
,. 
,. 
~ 

,. 

I 
I 

""z ..... z __ A 
z 

I 
1 

I 

I I I 

Tl~ / 6 
I 
I' z ,s 
I -, I 

4 
7 

- -
I l 

C/.0 

+:f-
4() 

.RLO l cz.o 
)l-

179'1 .,r, cw • Rr.O 
, 

lie 
I 

RS.O 
: 110 

1'!1.0 MO .• 40 
;,so / ~ • SI 

TABLE A 

AMPLt FIER I AMPl IFIER 2 

z IHPUT'. OUTF\IT l!IPIJt OUTP\JT 

TERMS STRAP TERMS TERMS STUP TERMS 

t200 11,- 19 {15,)9) j} - 40 7-'J (2 ,1,) 10-21 
(CHS (CT-H (CT-8) (CT-2o 

1,CO 11>-M (U ,J 9 }E,-) 8 7-'f {2 ,5) 25-H 

(CT- 18 (CT- )7 (CT-8) (CT-2 & 

JOO 18-19 (15 ,}9 )) -17 8- 9 (2 ,t,) 21- 21, 

150 18-19 (U,H )1, - l? 8· 'J (2. ;) 25- 2!, 

.. -:a 

CAS2 
D<44L AMPI. IP(Elt Clll ~l/11' 

f.lA!lllFACTU• IIIG RtfEIIENCES 

CAUGOU MO. 

-- CIRCUIT ,.c~ coot AIIO [0-,tclO, 
A~5tM8U ORAWIIIQ 

I 

0 
COtlllECTOI 011 FUIII '1111C 

tH-0~ 'rf' ~ ""' ., zrr) 
R7.0 zrr) tC'RI.O : ltll.0 '-..Lt' .. ~ I IN ,,.o "-
si ~, t""' ' II ,... .c.u .o

1 
.C.$.0 

~/.0 .... /JI. z ~ 

• ►A9.o 

"' • &Zit 7 , :,1 

• • s , 
, ,.c-.o J,.c1:o .. .:M 

, a,.RV1.q +T r.s + ... n 
I ,s .u 

, 
1 

ti ,. 
10 

I R/0.0 I •=Rt.to 

4T 
► U.I I 

• ZS 

('rf :_rPt I 
9 -

: R•.O . " ,✓ c~o lt/:10 
141 + -10() ,11 

('9,0 

-;if-
I 

.,. 
,. 

~~ J7 
,. 

C" L~ 

. lf/4.0 .•~ , .. 
-= 

.,_. I 
I !l!ll! ,. alSS onowt• SIU1fll9t 

IUISfMG ~ - te - • 
tancn.a WIIUU - .. IIKW-; 

-u 
tllllQ l'llttUO If 1'lf S"'9IIL • C"-1111 
:;I." (111.mt .. Ill •ts. 

a. ♦--•----------------- - - -------------- I 
Cl IICUtT O[SCIIIPTIOII flCNT) 

Cc»lmlSATIO• FOi ( Qt). Tit( COUCUOI CIPOlt r# ( (U) 

IS $lllllll£0 1Y DII TTtll ttSIS fOIIS (-,) MIO (110) . I 
POl!TION 0, de VOi.TAG£ O[V[lOPEO ACIIOSS ( JI~) lNO (110) 

tS FED BACK fl1ROUiil+ (R5} TC TM[ W£ 01 (QI l r., $TAIi u n 
ITS COlLECTOII CUIIIIEIIT. CAPICITOI (C4) IS l O!l f! EI lt,W 
FOi (02) , (1111), (CJ) , AKO (C5) SUVE TO CQIITrol TIit: FEto• 

HU LOO, CUT-Off CHARACTER I STtCS. {114). (CRJ) , ~IIO Ctn) 

PROVIOC REOULITIOM TO PEl!Mll OPElllTlt'lt O~I A IUIIGI Of 9Anttt 
SUPPI.Y VOLTAGE fllOII - 19 TO -29 VOi.TS. (RU) , (Ca), 1110 {C.) 

S£RY£ AS IATTtllY OECOUl'l I MG. 
(RV1). (CR1), AHO (CR2) PROV ID[ 
LIGHTNING ANO SUflG£ PROTECTIOII. 

DUlll. 11111\t,IDI CU 

I CPS 2 I 

A 

B 

C 

D 

E 

, 

G 

15 

/OB~ 

SD-IC2415-0I-J2 

!S 6 7 8 9 

• 
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.!12 
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.33 

.¼ 
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B 
~9 

~o 

/, ,tHIJS 
, 

/0 _!j z,, ,,, 
C 

// 10 

11 
5 

/.,P z 
NC .J I ,., 

" II 7 

,n 

D 

,U 
$110 

I T.!J 
I 

!J 

-E• 4 ,_ 
4 

5 10 

2 
,1 s 

z , 
~ 
8 • M" • ., 

NC CM 

f 
~ 

17 .0. 

czz ·"'~' z~ ,()/,, 
#e'NAN 

21 

G .f/0 

l'Pfi Th 

H 

I 

3/I, 

JUI 

2 (W 

I JI(, 

-.!¥, 

RR 

RZZ 

<#12 

11 
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PART OF CPS3 
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A 

8 
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C 

J., 

T,13/4 

~ 
t:Aa 

11 ·.N 

AJO 
.,. D 

HZ 

-· TPT 
/$ 

.:. ~ 
N/ 

r, 

(:'/6' .,. I~ 

s @ 
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'• 
It'/ E 

@ 
K/ 

C!J -Z-1 It ,us 
•U 

/0 

-Z., :t# 

·M 
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HY$ 
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G 

SIOUL acctnU u. 
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A 

( • -

8 

-
\ 

C 

-

D 

-

-

F 

-

G 

-
I • 

H 

0 __ .1--1 ____ 1 ____ ,1,...-1 ___ 2 ____ ~1 ____ a ___ __:.. ______ - ---'--· __ _,., ______ _ 5 ___ J _,_~----~~ -------.....1..l _____ 1 __ , _ ____ l_ , _ __ ,_s ___ ,,,..,1"'- ___ , _____ _ 
i:MM.'l?MQ 

IT-~ 
A!>PARATUS 

CESIG CC~E OPT FIG 

,,u .. , 
K1 aH Q 

1(1 MS1 s 

TES? lllOtES: 

1. REMOVE CIRCUIT PACI FROM E(IU!i'MEIIT 
UNIT TO TEST 

COMPONENT I.IST 
RELAY 

CESI~ Kt 
CCD! 8F6 

riPTION R 

X ONT 
ARit 

" liM 
s .6H 
4 SH 
) oH 
2 SM 
1 8M 

COIL ..... 

CAPAC I TOR 

W!i 
Cl 
C2 
c, 
C4 

cs 
Cl, 

C7 
ca 

C9 
C10 
C11 
en 
Cff 
C14 
en 
Cit. 

C17 
Cta 
t19 
C20 

C21 
C22 
C23,C24 

llffi 
DESIG 

CR1 
C!U 

~ 
~ 
LI 
L2 
L) 

LO( 

D9 , .. 

C!I 
E<> 
C9 

POTENTIOMETER 

!lilli 
Rll 
RH 

Kl 
M81 
s 

CCfH 
ARit LOC 

Eilf,I 09 
~ ... ~ .. 
tel4 
E91t 
E&'t C8 
£814 E9 

c, 

~ 
542W--
542A 
'.'" 191lt4 '-'- KS·20977,L4 .022 
4019 

Sl5GT 
5l5GA 
401A 
SlSGS 

5}5CJ; 
5l5GS 
602C 
6018 

IS-16591 ll, 3'20PF 
601A 
401A 
5770, .0422 

5770, .0}8} 
577D, .0348 
57711, .0305 
577D, .0232 

5770, .0191, 
S77D, .019l 
&01A 

~ 
!!OOJ 
441>1 

~ 
1592C, .0)'1211 
15C.2C, .024811 
1592C, .0242H 

.illL 
X,,, 2BlJI ,.U. KS-202}1, UA, IK 
n-2en1 ,u KS~to2H,L2A, 2K 

I 

CIRCUIT REQUIREMENTS 

U!KIL 

COMPONENT LI ST (CONT) 

lli1ili!! 
WJi 
R1,R2 
n 
R4 
RS 

R& 
R7 

0 

0 n. s .~.o 

l:Q£! 
~KS•201,11t,L1A,5510 
ff;A.KS•20fl II, ,LIA ,2210 
"'1AKS'-20l,l1,,L1A, 1020 
fflllKS-;,.201,11,,LIA, 750 

R8 

~S-201,111,llA,51,.2 
ffl-'KS.-201,11>,L 1A,681 
KS ,,. .. kl. no ,KS-2028'1,Ll,C ,51>2 

1 

R9 

R10,R11 
Rl2 
RU 
R14 

RlS 
Rlf, 
R17 
R18 

Rt9,R20 
R21 
R22 
R2J,R24 

R25,R21, 
R27 
128 
~29,U0 

TRAIISFOlll!H 
DESIG 
r, 
n.n 

TRANSISTOR 

DESIO 
QHl4 
QS 
Ql 
Q1 
QI 

VARISTOR 

llfil 
RV1•RV5 

2J7A, 200 

221A, 542 
ttH., KS-20&11,,LIA,750 
221A, 71' 
221A, lSJ 

t,Ho, KS•20o16,L1A, 135 
ti4A., XS·ZO&ll,,LtA,511 
t,Ho, CS.-201,11,,LIA,750 
221A, 715 

t,Ho, KS-201,16,LIA, 11,20 
~ IS-201,H,,LtA,lll, 
~ KS-20o11,,l1A,422 
mA. IS•20&11,,L1A,5110 

Ha. KS·20o11,,L1A,5110 
22U, J920 
221A 52'0 
ttfA., KS•ZO/ill,,Llt,442 

~ 
2SUW 
2591A 

~ 
~w 

1.20 
~61,F 

UD 
-W- 61,F 

I 

~ 
1000 

I 

I 
' 

! ! 

IIOTES: 

I • UNLESS OTH[ftlU SE Sl'£C lFI [O: 
RESISTANCE VAlUCS All£ 11 CIIIS, 
CAPACIT~NCI! VALUES an '" MIUOUIIAOS, 
VALUES PR£C[DEO IY lit£ STIIIIOL • (P\,IIS) 
01 - (11111111$) AU IN YOLTS. 

2, ♦ GROUND IETIJltN • 

3. RECORD OF CHANGES 
1 vw~ ?REV HfR S£E 
IS$ FURN STD DI SC NOTE 

78 R $ It 

I "" I ., 

CATE~ORf 

CIRCUIT PAC( COO£ ANO 
ASS£M9LV ORA!IIKG 

SYMBOL 

NO, 

@ED•lCJOM)G1 

@ ED·l c,o~( )02 

~aac 

SliOltl IN DETAIL IN FS. 

INPUT/OUTPUT INFOlll!ATION 

FUNCTION: RESPONDS TO A PAI~ OF TONES WIIICII CONSTITUTE A 
VALID TOUCII-TONt (TT) DIGIT Al+O 1i1VES A RELAY 
CONTACT ClOSURE OUTPUT UPON RECEPTION OF THE 
PARTICULAR DIGIT FOR WHICH TH£ RECEIVER IS 
STRAPPED. 

INPUT: TOUCH-TONE DIGIT SIGNAl OF ·1 dS.. NOMINU ON 
PINS 22 AND H . INl'UT IMPEDANCE APPROXIMATELY 
10K OHMS FOR BRIDGING ONTO A 1.00 OHM BALANCED 
LIME. 

CIRCUIT DESCRIPTION 
TH£ BAlAIICEO INP\Jf CIRCUIT CONSISTS OF RESISTORS (R1) ANO 
(Rl}, CAPACITOR (Cl). ANO UANSFOftMER (Tl} . IT PROVIDES A 
HIGH lllf'UT IMPEUA~CE FOR BRIDC.ING ONTO A LOIi IMPEDAIICE 
8ALANCED Cl RCUIT. (Cl J BLOCKS de FR0'1 THE PRIMARY WINOIIIG 
Of (Tl). TRANSISTOfU (QI) ANO ((12), AMO lSSOCIATEO 
BUSING C~PONENTS FORM AHi) INflllT IUIPllflEI TO P!IOVIDE TH£ 
NECESSARY GAIi! AS WELL as IHl'tDANCE TRAMSFORl'ATION 10 
ORI VE THE CUT ·APART fl lTEI AND L 1111 !£RS. TH£ CUT APART 
FILTER SEPARATES ntE INCOIUNG SIGNIL INTO M CHANNElS. 
(LI), (L2), (CS), AND (C6) FORII A LOW CllA~l FILTER \IIICH 
REJECTS FREQUENCIES A90VE 1175 lb. tCI), (C.), (C19) 41111 
(Ll) FORII A HIGH CHANNEL FILTE~ \IHll:tl REJECT5 f;tt;QIJEJICI ES 
BELOW 965 lh. (Q}) AMO (QC) All£ llMllUS FOi I.OW ~NO HIGII 
CHANNELS RESPECTIVEU. UCtt WIITU PIIOOIICES l S(ltllft( 
IIAVE OF FIJED WLITU0£. Tl!E ll"IITEU '110Vlll£ PICTtCTIOII 
AGAIIIST FALSE OKHTI OIi Of TH£ RECEI YEI CllUstD 8f SPEECH 
OR NOISE Sl'4UlArtON f1F TOUCH•Tllllt F~EQIJCIICIU. Olll J I 
SINGLE FREQU£11CJ 111,Uf Will lllCW TM( lllUTU OUTl'Of 
FIJH0111€NTAl TO HIV£ Tl!£ AEQUIU11 £ll(IISY TO flt Aeil'IE T:~~S­
HOLD. EACH lll'IITEII tlllffl(CTS 10 A S[IIES KSCl!Wll CIIICUIT 
i,11ICH Ill TURN CCll!IECTS TfJ I 1K.ESl!O\D !)(ft:Cl lllt. TIIE Fltt­
Q\lENCY OI THE mun llESClNMT CIW.:lllf IS OETtllUNR 11 
SlRAPS AS INOICA!EO Ill ~on 20,. THE OETECTOI Gl'lR.lTU 
lil4Elf THE TUNEO CIRCUIT IS l"ISVllU IIHM I SlGllill &l OI 
HUA ITS RFSOIIAtrr Ut:QUOICY. 114€ ;if£lllTIIII Tttllf.SHGll IS 
SU H APPRCIIMlftU 2 4 Ill~ TMO l'Ol•nal Clll(UIT 
RfSP1lHSI! lS OlTE!l!f114lD If fl!( ,,u CIICtnt (al,Jll7--,0) 
MID TIit ll!IOW1'1!1 ~UST!!!5 !'0!£:llt!!J!'!l~..!t ( !tlH M (lrJZ!. 
(OS), UM f~ MTtCTOt, lJII ((11>, !l!GH ~ XtttrQII, 1S 
Tt/111£0 QII 9' TIC "1£Ufl'f( POJCS rs lit ac \tall 4PPUltNG 
OIi TIC 11$(. a tHIIGI ll llllU UP Ill (CU) Qt tt2.t) ,_ 
,~ IUSU TIC 0Qfl'Ut tUNSlSt.S {0.) ~ !Qlt). IF 
IIOTN (Qtl) ._ (QIJ) All( QI SUlllTAlltCUSU, \'lllle&W• I 
y&(1a fOUClf-lN llilt ,_ :.lll(lt tM( !1!£Cll'IO IS STUPP'O, 
A Uflt fO ·2' YOUS IS-,_,!00 lillltlf ffl:U Tts IUAY (IH 
(11) Wlll.S OFU&fU.,U lM l$ lllllt (.-) 1111D (<JI) AM i:'lf 
Qt tilllll ltf.U:uo If Aii t:iTUlill. Cl1CIIIT 1, f>!lt ,n, 
LCCIIIII •ATM l14liMiill fll• '4 IS 11$la. 

~••.v 

A 

'-

B 

C 

D 

E 

-
, 

G 

I ~~~ ~. { PART C'I CPS 3 J IVLJ U. ; 

.---------------...-----J....--iH 
$1~ QUIVP 

GOUIL 'Ml'OS( MIit OIOO CIAClllt SD-IC2454•J3& 
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A 

B 

C 

D 

E 

F 

;. rur NOTtS: 
1. RE!40~E CIRCUIT PIIU fROM EQUIPMEIH 

UIUT TO. TEST 

C0/4PQNJ:MT LISI 
~ElilY 

ilESIG Kl 
aOOE ,, .. 

OPTIOlt R 

i>< COMT 
~RR 

• s" 
5 BM 

4 ll)t 

J art 
2 BIi 

' ill! 
COIL :x 

CAl'ACITOR 

Ol!!§ 
Cl 
C2 
CJ 
C4 
cs 
a. 
t7 
ca 
C. 

[4J c10.o-c10., 
t11 
Cll 
!!J.2!ll. 
0£$11, 

Cat . 
CR2 
CIJ,CM 

POTENT! OMETER 
QESIG 

RU: ) 
RI) 

R14 ] 
R15 

Lot 

HS 
as 

a~ 
G5 
HJ 

K1 

M81 
s 

com-
~RR toe 
EBl'I 
EBl1 H5 
[Br,I H5 

A~ 
G5 H, 

~ 
5770 •. 0422 
5770, .OJ8l 
5770, .03411 
5770, .OlOt 
577D, ,0105 
57711, .019) 
5770, .!)2)2 
5770, .o,,. 
sno, .01n 
60tA 
!>02A 
600A 1.0 

~ 
400J 
440D 
4468 

~ 

~ i!8i1Jl ,U.. KS-202l1,l2A,U 

e l8lJI ,U.. KS-20231,L2A,2K 

C!RCUl'f REOUfREMf.NTS 

3$ 

,.,,, ti 
Jg ,,~o 
,32 ,,., 
/,Z 

C/ 
TP/() 

/~ . ON2 CZ 

;S C4 ,(»8_, 

AS .~-,,., C'4 

1112 .a,os I. cw 
I /I( !S /ff 

I 
.111 Tl'II 

iC#AN'~'-1-----.1'111,11.----1 

TP/ 

.011~ 
~.,..,.......,,_. ___ ..<·r,, 

z It,/, 
N CNA,Vt-------J.tN._,. 

-#4Z 
7 

C'? · 

-....------------ - --------

CA2 

0 

Q,Z.O 

I 

... 

-"/t> 21 

.,. 

,1 

S.IK 

Cl/ 
.a 

If'// 

"tftNt. 
41.dK 

J?o/2 

J'}llf/ 

I 

.-al 

RESISTOR 
D£SIG 

ftESI STOii !CONT) • .tJl.11 .,# 

G 

It 
12 
Rl 
lt4 

[4) RS.O-R5.l 
[4] Rfi.0--114,,J 

R7 
RIJ • 

R10 

'". TRANSFORMa 

~ 
Tt•T4 

~ ~ 
~S-20611>,LU,311, RU) 
~KS-20ltll,,LIA,lH, Rt? 
~.KS-201,1•,lU,442 Rll 
~S-20!,lft,lll,442 R1t 
~S-20611>,LIA,5110 uo) 484A-,U-20614,L1a,s110 R2t 
XS:·13490,ll, t21, 

{11€ lllt,,t5 ,tf, •~K 
R22 
R2J 

~S-201,l&iLlA,1,1 ,9k 

W! 16&4~,...i..KS-20616,LIA,5,tr 
X3 lo&4S,ll, Ut KS-20411,,LIA,Jl.SK 

~-

25971 

SI.?! 

' 2,1A, 442 

mA, mo 
ma, me> 

Z.$ 
2J7A, 442 

6 ma. mo 
2ZU, l920 .,. 

l!i# 

7 

' 2.!J 

cs, 
·"'"' .111,, 

A 

S23:::> 

C'RI __ R....,2""3-"' 

31---...1 

4r------~ 
®I(/ 

II T!IAIIS I STOil 

0£510 
1 . (4)Q1.o-Q1,J 

· [4JQ:t.O-Q2.) 
Q) 

Q4 

~ 
120 

461" 66F 
4el:- 66l 

. 4W- 66.J 

,.zo u 5 

I
ll ...._ _____ - - ----::";b~rP._~--l,l~b .. t-•-"""'----@I-.s-l~-1 _--J.z~ 

(i/l.lJ -.,r 

H 

,. 
1 

CMrnORf ML 

C!Jtcur r P"!C1{ COO£ AUO @t:o ... 1c ;01( )c1 
MSEJ4Bl r ORA\.il HO 

Q}BMCJ0 7()G, 

COfm£CTOft ON FRA!IE 10&C 

SYM80l 

SHOWN IN FS 7 

INPUT/OUTPUT INfORMATlotl 

FUNCTION: PR0Vt 0£S TIIO DIGIT DETECTORS WHICH RESPOND TO 
VALi O TOUCH•TOME 01 GI TS WHEN USED IN 
COHJUNCfl(H WITH en. A TIMER CIRCUIT 
PROVID[S AN INTEROIGITAL TIIE·OUT PERIOD OF 
APPROXIMATELY 2.S SECONDS • 

INPUT: SQUARE WAVE SIGNAL OF APPROXIMATELY 1.25 
VOLTS PEAK TO PEAK. 

CIRCUIT DESCRIPTION 

TWO HIGH CHANNEL AHO NI LOW CHAllll£L T\»IED CI IICUlfS All£ 
PROYIOEO WIIICH AR£ DRIVDI FRrM TK[ HIGH 4111 UM 
LI Ml TU$, RESPECT IVEL f, or CPJ. 011£ ttltill C!!AlfiEl (Tl) 
AJIO (t•l ANO OH£ llll CIIANll£l (fl) AMO (CS) U£ COJlll£CT£D 
TO RESPOND TO TONES L4 041 Hi) IIIO HJ {1477 Ht) . TH( 
OTHER T\10 TIJIIEO CIRCUITS MU$T 11£ ST~a,ro •• .\Ct!lllnMICE 
WI TH HOT£ 204. OPERAT1011 Of' THE OU£CTO!IS IS ICOITttM. 
WITH Tll&T Of CPJ. TT-if: TINO Cl~CUIT CIJIS!$T$ '-" 
TRANSIST0U (QJ) ANO (04), UHRE)IC! Dloot (CU), lJII 
ASSOCIATED R£51 STOl!S Aid) CAP&CIToitS. IT Plt'flDU • 
IHT£ROIGIUL T1111£--00'l POICD fW am01 11uru., 2., 
SECOIIOS w,t[II USED WITH Cl'J. Wltlt •cu, {U) H:WstD 
AIIO P INS 21 00 22 COlll£CTtO tnu,w.u. CAH(tTQII (Cll) 
IS DI SCHARGEO, TRMSISTOI (1)1} IS Ofl &NO (01> 1$ OIi. 

FIUS APN.1£S -J4 ~us TO "· }O. Ill fll TIC CCllll£CT1:la 
8£TWE[lt ,iu 21 IIIO l2 mmE!J - PlllS l2 Alll 1 
CONIIECT£D £1TERll.llU, CAPtellot (CH) OIMaS l'll1lllllilt 
llESISfat (aU). llt IH\lmllUTnf l .S Si:UIIOJ 1- ~ 
ElttE VOll.lGI 01 lll=t'. ttUl IS O':OC:,llt . nus F~ 
BUSES (~) .a-!IClt T',-S QIJ (0)) kEIIJ'Vfllli 1Qltlll( l'!Glf 
P tll JO. ntOIOl(CTJ .. 1'111:S lt 1• U 1U :stllll«:S (CH) 
t'~IIOUGN (110} PffllOI,_ a TIN[t MtOYtlf Tl~ • ~ 
IMT£U 0.1 S(CGIIS. Wltlt lfUf (U) llf't .. lO Oll!Tltl 
l COIMtTS •24 VCI. TS t1 Pl• ,0 IUCCI\ f. 

NOrtS: 

Ullt!U OflOWI~ SPltUttD, 
!1£SIUAIIC( Ut.UO M!t II OMIIIS: 
v11.t.0 menu " nc nll!Ml • (11t11-S, 
llllE ~(WUIIS) Ml ti Vll..f'S. 

l. + GIi_. l(lUIIJ . 

,. 

~r• StGIIM. m:ttcna 

l W·:. 
H •"'i-

?.'A '...:, 
t? ,,., 

A 

B 

C 

D 

E 

F 

G 

tSSU( 

:(c;,s 4 l 108 
~­u 
ff 

I ! 
.... -.:::w,::-:, -=--o=----.----=-1----,--------r----- -- ---ii·------ r----r .... : ·---=-·----r- -------r-----L.-1.'1-fll.L_11£UtP_,...~~~~~~~-JtA-TCRt __ a....J~6wL.:-=·::··::.· -----.v 
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( 

A 

;; 

B 

C 

D 

E 

F 

G 

H 

t 

0 _..i..... ____ __ L_. __ 2 

COl-'l'C~Off f. !St 

0I CO£ 

OES!tl 

I t ) CRI .Cl-£Rl .S 
( "1 C~Z-il-CRl,8 

~. 

~ 
£9) Rt.0-Rl.l 
(9l U.lHl2 ••. 
l'll Rl.ll--ffl.t 

COOE 
458,t 
458A 

~ 

U-1'0D,U, 2.71 
11$ ••&•s,u. XS-20611,,L1A,7Sk 
~. KS~20(,1f>,LiA,3L6i. .· · . 
~ ~S-2Dl>H,,L1A,21Sk . l9] R4.0-R.C,t 

('IJ RS.IHIS.I l:M66U,tt, 4;11, KS-20~16,Llt,47:;Sk t 
X3 1•Hf,l.1, ~S-201111>,L1A,7.5k l. (9} ~,.o-R•.t 

[91 R7,0•fl7,I 
{9} RII.O-R$,t 

[81 R9.,-1{1.14 
[SJ R10. 9-RlO. 1, 
[3} R1L 9-Rlt. l& 
(S) R12.9-RU.16 

TRUSISTQ!t 

OES16 

( 9) Q1 .O--Q1 .I 
{81 QZ, 9-Ql. ti 
[ti} QJ.9-Ql,1' 

ffl&. XS-20!,lf,,LtA, 1210 .. 
fi6A.. KS-20i,ll,,l1A,l490 

n-16fi"4•~!:11 ~4US.Y0&16,LIA,2:J.7k 
~ KS.~20f>lb,L1A,S1,20 
n•16t"f;l.1, n-201,11,,LtA, l5k 
kS-ll490,Lt ,2;4k, · 

COO! 

~66J 
"1'W-bi,J 
-tt,L.6&J 

INPUT /OUTPUT IIIFORl'!AT I ON 

FUNCTION, PROVIDES NINE SEPARATE INPUTS WHIClt SUPPLY 
-24 VOLTS THROUGlt 2700 011'1 RESISTORS TO 

II 

/(} 

,35 

Jt, 

.,., 

,;JlJ . 

THE INPUT CONHECTIIIG CIRCUIT. PROVIDES MINE I 
SEPARATE OUTPurs· CAPABLE Of DRIV1MG Cc»INECTING ,. 

LEVELS 

TR:. CIRCUITS. 

OIITPUTS ARE AT APPROXIMATELY GROUl+O POTENTIAL 
IF THE ASSOCIATED INPUT IS GROUNDED, AND 
GREATER THAN •• VOLTS IF TH£ ASSOCIATED INPUT 
IS OPEN. 

CIRCUIT DESCRIPTION: 

TRANSISTORS (Qt.O} TO (Ql.f} AHO ASSOCIATED COMPONENTS 
~ORM IIINE I DEIITI CAL I NTERf AC£ GATES IIIIOSE rUNCTI Clll IS 
TO PROVlllf; TH£ PROPER LOGIC LEVtl CONVERSION 8£1\lEEN 
THE INPUT CONNECTIIIG ti RCUITS AMO TH£ TRt. GATES WHICH 
FOLLO\t. (Q2. 9) TO .(Q2, 111) AtlD ASSOCIATED RESISTORS. 
FORM EIGKT IOEt!TrCAl L Gi1TES WHICH Ill TIJRII DRIVE EIGHT 
IOEMTICAL H GP.TES COMPOSED OF (QJ.9) TO (Q3. ti} ANO 
ASSOCIATED RESISTORS. THE If GATES ARE NEEOED TO 
SATI SfY THE CURRENT REQUI REM£NTS Of THE COIINECTI N(I 
OUTPUT CIRCUITS. OPERATIOM OF THE IIID!Yl0\IAL GlTE 
CIRCUITS IS EXPLAINED IN MOTE 302. 
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[lJ R16.0,RH,. I 

(21 R17 .O,Rt7. 1 
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MAMUHCT1Jll I HG REHR!HCU 

tAiE~OU NO. 

CIRCUIT PACK CODI a!ID ~O-,Cl09 
AS~WU DRAWINI-

CONIIECTOR. Oil n• 901( 

I ~,UT/OUTPUT INFORMTIO!t-

FUNCTION! i.att:11 USED AS PlllT OF lHE 0£CQOER IT PROVltlES 
THE COUNTING REQUIRED TO RECO:»IIZE II PAIITICUUR 
SU (11 f'IY[ TOUCH-TONE 2-0IGiT OIi )-DIGIT coots 
AS WELL ll SPECIAL SINGLE DIGIT COOES. INTER· 
Ol!;ITAL TINl!IG IS HOVIOEO WllltH REQUIRES Tffl 
S£PARAI£ DIGITS IN A VALID COOE SE SPACED 110 
MCRE THAN 5 SECOIIOS APAAT. 

LEVELS: LOGIC LEVELS RE~ I RED FOR OPERAT 1011 Of THE 
VARIOUS TRL CIRCUIT$ AR£ GIYEII Ill NOTE 302. 

CIRCUIT OESUIPTION 

A HEERING PUUE Of' APPRDllfCATElY SD MSEC DURATION APPEARING 
ON PIii 10 IS FED THROOOII GATES (111) ANO (LC1) TC TCliGlE 
FLIP-FLOP ( fl'1). TH£ • 1• OUTPI/T l)F Ff1 IS fEO U!ROOGH (lCZ) 
AHO APPEARS AT TH£ TOGGLE INPUT OF {FF2). SINCE GIIU A 
NEliATIVE GOING TRAIISITIOII Will TOGGLl I FLll' -flO,, (FF2) IIIU 
CHANGE STATE AT ONE HALF TH[ (fFI) ll&r!. llll!t fl.I 1'-flOPS 
AR[ ClEAIIEO SUIUlTAN£CUSU £!THEA aY , W'IEll, I.IHICII Al.LOWS A 
PE8100 OF NO MC!llt THAM nvE S(Cl)IIDS un~a. STttlllt& l'\!I.US. 
~ IY R£COG,llll"G Tift CO\JIIT FOIi "1fl(II TIC \Jlflf IS stt,,,u. 
A STRAI' BEM£N Pill$ 9 4ND )1 Pt'.it'IITS t l orr.H CO\llf lltllt 
A STHIii' BETWEE!f PIJIS 9 AMO JS P£"1tlf$ A J OlilT cur . 
TINING IS INITIATED 1,11£11 ALL ll!9£E l lll'\ITS rt l lilE Ill l.AT£ AM'. 
IN THE •1• STITE WH!Clf TU!IIIS CF, l!IE !It GU£. fl!!S Cil!IOITICII 
IS PRESEJIT ~M Tit[ lERO OUTM a, Etl'HU HIP-'10, H,1$ 
RElCHU M •o-STAI( CAUSlllG T!4l (U) "ll WT 10 llCCIC •t• 
ANO Tit£ IK1) 6ATt OUTl'UT KU !IV'Jh[l) TQ rtil •1• Stitt . 
Af l ER APPIOIIJIIITEU ,i1[ SlCOMOI Ila'. ll.'Et IJiTM Tu. r;;,, 
GATE (ll); TUffllS OIi G.Ut ( lt); f!IMIS 1#11' ™f: S i.lTt, Cl.Wt• 
( Ff!) JING {f'f2J. ,. OIDU to CU.M TIC ,u,-n.i,,s lf'TEt Tl!( 
PIOPU COUNT, All Tltll£t IIIP\ITS fO Galt: ( i i) ""1 I( ,. tNJ( 
., • $TIT£ Tll TU• IT l)FI', l'\.IO 0, Y1i( 11,u rs M( ,_,. st!k 
liAT£S (SU) AMI ($U} l.tl !Of l!Awt. ll€1I C!Ult' ;. ™'££ tHlfTS. 
THI: U:ff t'a.lTFIITS fl (N'1) Allt (f,2} IIUl'ttll'/Et.f tS Tlilll 
UIPIJfS. tlE Till!lt lftf TO &lttl (lt) ,s 1'111 MM (II arc 
(Kl). WH[JI '°"'n• M 11'1ll nc .,. illf1M 16 ( fft) 11 
CtJll«CT(I JO Hll). TIC TUillllt /)ff' ,,, u C1£M$ er.m, ,u,-. 
non ,. Ill£ S,111( ... HUT! {U) . l'Jli( illl'tf'l1f !ii TJC[ [$} 

"ft IS AlSO ,U TO Til( (!If} lafl 1'"1 ""'°' non T!!lli' Hl!P . 
TIC flllST tlilf 1//1 .. Offlct C* ~ t .,mt ,._. 
&t ,,. st. nus i1tw11.ts ™' 'll ,_,. 1WV1 tun,_ u,c 
(lt)) C la Tl!( •t• Sf llt M !11$ T. i ll ll 11'£11.. It.JI$ J41 
• Jt .ur 111tn rwrs • ot ~ c~11w;1 !IEllf 'ilt 111 nc 
SfE~lltG f'Ul .3[ 01 , 11, l t. 1'll( Qllf,Vf :,f :.&!I: tlrtl TllaS a 
SUM mt (SU) .itlr.f. !11:"M IS 1• !4 4 1" lait Wl?W 1lU. '. . 
,u,oe. nc mo #lt1'trt f!I fN'?J is nc r11m11 1"""1 tf' n.tn 
~. lllii(t ffl IS 1• TIit Cltll tlllltifl(llt, IS !IUU,ltt t• fldt '"1• 
Sutt. ~ 1M'Vf5 r1 an, (iil}, (Ill}, - (Ul '19 u .•• UC 
lilA(D to l't'ODIJCf • ' ¥ mire ilNt M n• - • H l U'Uitl . 
$11fflt_( 111$11 r~. AU. ~tN,S W! ,U !I Galt tu) SO f llll' 
l'l!f 1Wl1Rlilil ~, • • e,, nitst u rn 111u nw n l t-1\.Dn 
{ frt) •• {FFJ). .. •• Ult Is Sl.llTCWO Jf l l!( oor,vr • 
liATE (lf l ) >kt(JI Cl!II cnu r, .. Uf!!IIUIL l!Ulf . tn'(bflQll 0, 
Tl$ l!IOIYIGIMll flt CllCUfJ'l IS KSUUQ llf III01't JOI, 

Nll f a, !lCtoiU 
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,,"'" OF' PUOJUi,11. cir: 

INPUT/0.JTPUt INFCAAm OIi 

fUNCTIOII: ll!EN USED AS PART OF THE DECODER IT PROVIDE~ Tl!£ 
TRAHSlATION REQUIRED FOR THE 14100L£ a110 LAST 
DIGITS Of A STATION CCDE. 

lEYELS: LOOIC LEVELS REQUIRED fOR OPERATIOtt Of THE VARIOUS 
lRL CIRCU1TS A.RE GIVEN Ill MOTE 302. . . , · ... · . .. , .. '. 

.31 

,?IV,() [,l, 36 
LVG/T H=3~T _____ _, 

CIRCUIT DESCRIPT!OM 

THE FIRST DIGIT Of AM OFFICE CODE CAUSES TllE INPUT CONNECTlNG 
CIRCUIT TO FURNISH A POSITIVE PULSE ON PIN 40 WHICH TOGGLES 
FllP-FlOP {FF!}, THE •t• OUTPUT Of {ff1) ASSUMES THE •1• STATE 
ANO 1 S FED TO THE LC GATE. Tl<O OTHER INPUTS TO THE LC GATE ~RE 
TKE 141DOLE OIGH OF l THREE DIGIT OFFICE. COOE W!IICH APPEARS 
OM PINS 36 AMO 37 ANO ~RE Ill THE •t• STATE OURl!IG TH£ OIGIT 
PERICO. THE f'OURTII INl'IJT TO THE LC GATE IS THE •o• OUTPUT Of 
FLIP-FLOP {fF2) ~ICll IS CLEARED ~NO Ill THE •1• STATE. UNDER 
THESE COIIOITtONS T!IE LC <;ATE PROOUCE5 A POSITIVE PULSE OURING 
THE DIGIT PERIOD JIND TOGGLES (ff2). THE •o• OUTPUT Of Ff2 
ASSUMES THE •o• STATE AHO, WITH PINS 111 AND 39 STRAPP{O O OIGIT 
~PERATION), TURNS ON HIE !I GATE. THE OUTPUT Of THE H GATE IS 
ONE OF THREE INPUTS TO EAC!t L GATE (Ll)·{LIO}. FOll 2 DIGIT 
OPERATICII, PIN 18 AND a ARE STRAPPED, ANO THE H GATE IS TURNEO 
Olf BY THE •o• OUTPUT Of ff1. THUS, FOR 2 DIGIT OPERATION, ff2 
',S IGNORED AND THE l GATES ARE EHABlEO BY THE FIRST DIGIT. THE 
OTHER TwO INPUTS TO GATES (Ll) ·( L10) ARE WIRED TO BE !URIIEO OFF 
81 TllE LAST DIGIT OF All OFFICE COO£, I THROUGH O RESPECTIVELY. 
CATES (RG1)-(RG5) ARE TURNED ON BY THE OUTPUTS OF GAHS (L1)·(l5) 
RESPECTIVELY. FUP-fLOP (Ffl) ~110 (ff2) ARE CLEARED BY A POSITIVE 
PULSE APPE~RIIIG ON PIK JS. OPERATIOII Of THE INDIVIDUAL TRL 

C1RCUI TS IS OESCRISEO 111 NOTE 302. 

css 
19 

SYMBOL 

TPJ,I. 

MAN\/FACTUfllMO UFEREIICU 

CAt!GOllf IIO, 

CIRCUIT PACK coot 61111 £0"'.lCJIO 
USEM!U OAAWIMG 

COIINECtOII QII FRAN 908C 

/I 
B 

C 

D i)' 

J.S 2"' u-------...:.:.. - 'i- .i-

HI -5-----+-+_._-l--1...J 

HJZf 

L_,,. 34 

1 

liOTil: 

t • IN.tU ilt'MPWtSI S,Utftt►. 
!Ul$htl(( VWIU .1tt rs tl111S& 
UJ-Ki tau ftl.lt£S * "' ftelf••t 
l ilJJH ~ttUU It M S-... • Ot51J -
Qe • (JUW$) dC t• •fS. 

J. + --~ 

l'ffl OP :>«oott 

I PART Of CPS 7) 4 

SD-IC24S-ot-J78 

9 

E 

, 

G 

H 

.~, 
0!,l 
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CA 
0 
' 
fJ • UI 
• g 
I 
c.. 
fl) 

0 3 
.!If 

.... CIRCUIT REQUIREMENTS 

"PPARATUS )IECII. REQT CIRCUIT PR£PARAflCM 

. as, . CONT illlfl SLOCl, TEST CLl P PAT.: 
DESIO CODE· Of'T FIG 

Fl&. PRES TRVl olL COW. SAT• CO!llt GRO INSU TE 

A of:LAf 
~l 3f• R 3 L(Ol ll(lll 
,, \lf6 R l l((7\ U(Ul' 

n 8H A ... i. .. , .. .. tf"IJ;l. ;.; ULD~ 

ii 1<1-1<3 1431 s 200 LI REL r-f~ - l TST 
'T£Sl !COTES: . ,. IIEIIO'lt C:IRCUlf PlCI Fllfl9t EQUIPIQT. 

UIUf TO UST . 

a 
CO,-POIIM LI St 

RELAY· SEE MOTE 2 
OUIG ltt Kl l) 1(1 K2 

CCOE Sf& Bff> BJ) li!1 MB1 - OPTIO!C R R R s s 

[X COMT CONT CONT LOC coo CONT LOC LOC LOC LOC 
ARit ARR ~RR AAA AAA 

H ' / r-.. / BN ' / .'\, / 
11 ' / ' / 3N '- / ' / 
10 / / aM / / C 

' " " llM C6 ' '\, 

a / ' / "- 611 ff, / ' / ' 7 / ' I/ "- BIi ff, V ' V ' I, SIi HI> 8M H(, ~ Cl, EBl4 H6 EBM H6 
- 5 all CJ aM 04 6111 u £Bf! CJ El.lM - 04 

4 311 SM 811 £1, EBM Ei!H 

} BIi F5 BM H(, BM Er. EBM F5 fBM H6 

2 3M f'5 BM H'- BM [!, !:BM f; £BM H6 

t ... BM BN G6 E'SH E8H 

COIL ::>< fl >< GJ '5< IU >< n '>< c, D 
OESIG K} 

~ COOE 1'181 
,m 

K4 K5 
OPT10j,j s 

X - . -1{}L ,s D5 - CONT 
ARR LOC 

2----!S Fl &J 12 ' / 
11 ' / 
10 / 

CAPACITOR ~ ' ~ 8 7 ' OESIG 
c1-u 542G 7 / ...... 

E 

6 ESH 
5 £BM E6 

- ~ 
4 ESM E6 

~ ~ ' EM E6 

CIU-CIIJ ~ St:E MOTE 2 2 EBM E6 
Cl'. 1 £BM 

COIL >< Hj 

F 
RESISTO!t 

W11 ~ 
11 ~ lS·2tM,11,,L1A,IL) 
R2 ,,,.. ~S-20!>16,LlA,J.01 SEE NOTE 2 

- RJ,RI ?'J'JA, «$•20t.1f,,l 1A,o00 
; R5,IU. !CS"ll•Ht bl, 8~ KS-202B'l,L&C,82.5 

JBANSfO!IMU 
WJ.i ~ 
ll 2532AC)su NOTt 2 
T~ 253M: 
Tl 2512AC 

G 

,. J4,TS 257811 

-
'!!!!.ill! 
2ll!i wt 

H RV! 1CAA, SEE NOTE 2 

' ' J 

11 
i -- - I - I -

; 

n:n mt 
SH TEST 

PRt:P MOT£ 

S/G 1 
8/G I 
BIil 1, 

!l/G 1 

22 

' 

I 
la 

z 

. Ola£CT CURRElH FLOw A£QT 

TEST TESl ~Tf.JI TEST ilEAO, ROUlltU 
;;oG. f:lt :~~ :,IA t1~ 

. IJ 25, S H.O 
0 ,;. s i4.0 
n: ll.5 30_.s 

0 '5.? 24.0 

TPI "18 TP, TPl2 Th!I T.P/4 

I I I I i---I (;'I 

R$ 
I (;()O 

@ -8 5,,.,1(/ 

.. ..,..,- ► -~·.,--

✓?!> 4 
C5 '( Tl ScE M:?74 ,t> r~r.:;;-, 

7'1 
►,,, 

II .~/H 7 •· ·o«> 
4 o~, 

r' -AC~ 4 @,vc ....... 
s ►4 k.i' ,5 ,Z 

}j' $ . 
/ / 

,l J"P/2 

'{ I~ TZ SEEAOTE' ,! 
TP, 

FRC : "" J.~/ 8 

-• 
I . TP/9 -S ~ .RV/ 1,, r 

½ 
17 . 
H 

@Kl 
K4 

-Z4 

I 'W~1 2><s- 111 

I 
@Kz 

K.S 
I -Z4 4 (./ 

,z~I• 
-.S!JO • 

c_-1~ -
@.lr'!J .s,,r,wg ~ 

27 ~ -z .,;. 
59(> 

Cf!!J :· .. 
~ 

--< 

-..... _ ... ~ 
<;RP. 

I ---,--------· - -r 

8 

.· CPS 8, CPS 10 (MFR .OISC.) 

CPS 9 CPS II 
TALK IIATTEJY 1"£6J;J t:lf1' 

-
'I,/ 

-

- t ,., 
• 

Id 

-d 
.Z!J 

.s .•:, 
z !I Kl ,, - • - , 

II I~ ~· II 

z 

,t 
If,# /fl 

:1 ' .u 

" 
+ 

)(2 s 

6 .Jl 
.s J<I :u 

7 8 

CATl:'.GORV 

C1RCUIT PACK CODE AN> 
ASSOOLY OR4'1NG 

CP ii 

ii r.p 10 
kl ~p ,, 

!© CP 11 

CONNECTOR Olt FRAM£ 

' 

£1>-1Cn1( )G1 
eo-1cn1{ }GZ 
El>-1Cm( )0 

Ell-1011( )G, 
ED-1CJ11( )G4 

ED-1 CJ11( )G6 

9C8C 
SYIC&Ol 

rnPUr /OUTPUT I >lFORl-!IT I GN 
SHOii! IN DETAIL Ill rs1., ... ,s 

FUNCTION: PRGV I OES CURRENT F£ED FOR TUEPHONE TP.ANSJ41 TTER. 
CP& ANa CP9 ?ROVIOE IMPEOJMCE fRAliSFOl!HATION FOlt 
'4ATC!IING MIil Tl Pl£ TAl K BATTERY FtEOS (CP10 QI 
CPII) TO~ &uO OH~ WLIFIER CIRCUIT. CP9 ANO 
CPII PROVIDE PICMIP CAPUILITY, 

· CIRCUIT 0£SCRIPTIO!!: 

CURRENT IS SUPPLI oO THROUGH ~HIV (K4) ANO TRANSFOR!Elt (T4) 
FOIi I TO\lC_H-TOME rnw1o~E SET. CAPACITORS (Cl), (Cl}, (CJ), 
AUO (C4) atOCt THE de WH1l£ PllOVIOtNG ac CWt>l.1116 Of THE INPUT 
SIGNAL. CURR£'1T IS SUPnlEO THROUGH REUY (~5) AMO T~WF~MER 
(T5) FOR A 50 Olil! TELEP~OME TRAHSlllTT£R. CA?ACITOII (C5) BLOCKS 
TH£ -fc WHH E TRAMSfO~R (TI) STEPS UP TH£ ae IMPEOAUCE FROM 
50 TO &00 OHHS. IOli: CIRCUIT TERMINAflHG RESISTORS (n) ANO 
(R4) ARE RElW/EO FROM THE CIRCUU 111 THE OPERATIOII 0, RElATS 
( U) OR (K,) WHJCil OPERATE REU~S {Kl) ANO (l2) RESPECTIVELY. 
CP8 '110 CP'J ARE EQOIPP£, wlTlf fRANSFOR1'1US (fl) AHO (Tl). 
(T1) STEPS UP THE l~P£DMICE TO 600 Ott11S Af T£Rl41!1111.S 1 A'III 2. 
{T2) STEPS UP rn£ !~PEDAIIC£ TO ~00 Olt'4S lT TERMOIAlS 11, ANO }I. 
TIIIS ALLOWS UP TO fl)UR CP10 OIi 11 TO !tE IIULTll'l.1£0 Wllll l CPI 
OR 'I l<ITH HO SIGHlflCAllT CHANGE l lf TUJIS,~IT Oll RECEIVE lEYEL. 
CP't A!lll II ME E!IUI Pi'EO WITH A P!Cl UP atUY (K)) wl!ICH 
OPERHES UNDER CO!tTROl OI All 4SSOC!ArED HATl!JI Slt U:f. TH( 
OPERUIOH OF (K)) COHWECTS TH£ TRlNSMISSl!JI l UOS OF TME 
ASSOCIATED sarnm SET TO TliE 4-WIRE LIN(, COIITACTS Qlt R[Lll1 
( Kl) AHO (l2} PROVIO€ l OUOSPCAK£1 CUT .011 .U ~EQU!R(D. 

NOIU: 

1. oons OTllE!IWI SE SP£C tr 1£0t 
lttSISTUIC[ V"l\/El ill!£ Ill l:flill5. 
CAP.!ClTAl!C! ·1uuu At[ 11 ~ltWUUM, 
1ilUJlS l'!l£C£l)£l) ;1 T)ll $?..,._ • ! I\.~) 
OIi • (~l"IUS) iM !II 'IOI.TS. 

l . ilPfl C4I 0-lf C~lff 
Cl'>1 

... 

8 

C 

D 

, 

f G 

TIU Nfflltf nu m . u. 
[g!jim1i .. ; r----------------- ..... ....,;,,;,;...& If 
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i./.;.° 

A 

B 

C 

D 

E 

~ ; F 

[ 

'" I ,_·t · 
G 

~ 

t en 
9 

i 
'f H 

~ e.. 
U) 

11 
i 

0 _ _j_ ___ ,_. __ _. _ _ __ 2 ____ ..4- ___ 3 ___ -1,.- ___ _ 4 ___ -i... _ __ s ___ -'--'--~ ---~-:___. __ L _ __ a _____ _J_· _ __ 9----.- ~--. 

CIRCUIT REQUIREMENT$ 

A?PAUfUS 1'1£0l REQT CtRCUll PRHlRATIOll 1£11 SU ~J ij£tf ClJ!l~EMf-ft.~'1,1 l fQT. 

crmr UK.• BLOCl TEST CL IP DA!!\,. lET · TES, T!ST T~~IR£AOJ BSP 
OESIG COD£ OPT FIii. OR PflEP NOTE W(IG' F ... u• f IG. PRES TRVl INSULAtE CDNII 8Af. CONII 5RO 

A£LAY ·• 
Kl Sf!, R ) IUI} m~H BIG I l 0 ,5 ; 24.0 

Kl M6l s 200 LCKH U(Kfl BIG 1.2 0 25 ' '4.0 
. .. . ··.• , ... .... ~-.~ ....... , .; '·•······· ~;,; · . .. . ..... 

.. 

T£$T IIOTES: 
l. REMOVE ClfiCUIF PACI fR09t EQUIPMENT 

lllll T TC TEST •. 

·_ .. :-\_ !'· ... ', 

. 2. USE ♦ IATTERf • 

COIIPO!+£Nl LIST 
REUY 

DESl'l Kl 
CCOE BFII 

OPTIO 

LOC 

" F? F7 

s BN . £7 
4 ~M E7 
) D7 

C1 
C 
cs 

CAPAC ITO~ 

~ 
C1,C2 

~ 
ill.!! 
CRI 
Cl\2 

, IU-1$TOI 

Jl~ 
RI 
R2,RJ 
ll-4 
R5,Rft 

R7-Rt 
li,o-
Rll 
Rl2,R1l 

RU 
RIS 
1116 
R17 

Rl&,R\9 
R20 
It~-
ff2l 

ff2) 
R24 

TRAIIS I Sl2!! 

CtSH) 

1!Hl) 
Q4 
QS 
Q6 

Q7,Q8 

E8M 

t&I 
EBI 
EBM 

£m 
6O2C 

~ 
400J 
458A 

~ 

f:1 
E7 
07 
C7 
C7 
C5 

~ KSc20l>ll,,L;A,5&20 
ltS lb&4S,H, 24~ KS- 2061o, l 1A,2J. 7 
!'3/M,, XS-2041&,llA, 51,20 
JS 1661t,l.l..KS-20bH,,L1A,2OOk 

n-166•1,L,l..-flfCKS-2O1>1&,LU,H. 7 
~ XS•201>H,,L1A,51>20 
1:S* 1&6'4i ,~I.KS-20611,, ll A, 7. 5k 
1$"16&o115,U.lS-206 T 6,Ll A, 151, 

U 166~,,tl, 1 !8NKS~2O1,Tb,L1A, 1 )}k 

ttM,, KS-!O1>16,UA, 147k 
U 16641, .. 1,net!U-2041&,L1A,l>t9 
ff, 1'641,~t. KS-20616,LIA, IOOk 

~ KS~2O61&,LiA, 1Ok 
U HUS,U., KS-2ot,H,,L1A, 1O0k 
~ l&&U,lsl I IJK KS ·20611,,LIA,IJ.)k 
fl 1!,Uf,1.l,U-20b1&,LIA,24k 

ffM., KS•20l,16. LIA, 51,2U 
~ XS•20f,16,Llll,o00 

-~ 

-tW- 66J 
~ 66L ....... 66J 
Miff- 51A ..... 66J 

0 t 

TPt# 

()I 

!I'!> 

4() 

-=-
rP18 

TP/4 

7PIZ 

RT 
~ 
2:/1.7)< 

-2'1 

-1!4 

/?14 
~ 

JIii ✓!181< 
....__....,,,e{'r-f 

1$1 

INPUT /OUTPUT INFORMATION 

fUNCTION: PROVtOES RELAY TRANSFER CONTACTS I.MICK OPERATE 
Wl!EII THE lllPUT IS ?UlSW 8Y A CONNECTING CIRCUIT. 
A TIMER CIRCUIT REL£ASES THE RELAY AFfER A 5 
SECOND u+ TERVAL. 

INPUT: RELAl (U} OPERATES 111TH POSITIVE PULS£ GREATER rKAN 
+II VOlTS APPLIED T(I PIN J<J. A PULS£ GRUTtR HIAN 
THE +4, VOLTS APPLIED ro PIN 40 DURING i lME-OllT Prn lOD 
RESTARTS TIMER. GROUND APPLIED TO Pl" 24 OPERATES ffELAY 
(K1). 

2 
3·-- ·-T 

.. 

gE,L!AAU 

,RIIS 
/471 

Pie 

CIRCUIT DESCRIPTION 

CPS 12 
l"1u -rJW>r C/~v1r 

TRANSISTORS (01) ANO (0~) AMO ASSOCIATED COMPONENTS FORM A 
FUP-FLOI' WIIICH S€TS Ht1£N A POSITlVE Pill SE IS APPLIED TO 
TERMINAl 39, THI 5, IN SEQUENCE, MN,S OFf L GAT! (QJ); ruRHS 
OM RO GATE (Q4) ANO OJl!RATU R£lAf (Kl). 111£ t OUTPUT OF TH£ 
Fll P-FtOP AlSO nJ~NS OFF THC KS, i.ATE (Q~). TKIS Sf AIITS A 
TIMtR COMPOS!:O OF' (Qo) , (Q7). ANO ~SSOCIATEO C<IM'OIC£11fS 11141Clt, 
AF-rtlt A?PRUXIMATEH 5 SECONDS, TU!INS Off l GAT? (08) AHi) 
RESETS THE FUP•fl .0P. A POSITIVE PULS£ APPEARING OH PIii 40 
OURIHO THE S Sl:CONO TIME·OOT PERIOD Will R(STAaf Tll( TIM£1!. 
RELAY (K1) CAN U OPERArEo EXW lliALlf &T APPi.UNG GRWNO TO 
PIii 24. OfUATIOK 0~ !~E IMOIVIOUAL TRt CIRCUiTS IS DESCRIBED 
I H NOf£ ) 02. , 

4 
. • ·- ·r 

6 

IQ 

I 

NOTES: 

1. UNLESS ontVMISE Slt:C lf1£0Z 

CAT£GOIIY 

CI ~CIJI T PACiC COOE Allll 
ASSO&I.T OAAWIIIG 

CCM!i£C tlill Ott fRW 

II 

KIE/I 
1, 
/0 

KIE" 
I # , 

"''El~ ,_ 
1(/ 

REStSnHCE V~IJJb MC 111 lHIS; J( F1'Jll 1<11.lH&; 
CAi'ACITAHCl! V-'UJ(S Ar« Ut 1111~~1 
VAIJJU N<E:Cttf:D BY M ~'fi'OOL • {PU);;) 
OIi -(MlllJS) AA£ llf V!Jll'$, 

2. -t GlWC) R£nal. 

l , -E~ ~ CkliiClS 

NO. 

~ c0 - 1Ci12 / i l:1 
E0-1CH2 l G2 

~ 

4. il.ATIOO CMAHGEO TO SfNICIARI) ftlR USE llf 
FS ~? . 

,-4., ( (f 

!ce, itl 

OAAWJm 
i1$U 

A 

B 

C 

D 

E 

I . 
l 

\ 
l 

1 G 
; 

•151.1( ~ 

/18 ______ _ __ ____ ___ _ ______ __, H 

7 
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A 

I 
~ -

B 

-

C 

-

D 

-

E 

-

F 

-

G 

-

H 
l 
t 

II 
I 

0 1 2 L -l. .. -----11!-:, ------·-· -··-l.-~---·----!_ ____ 1 ...... ___ 7 
___ .1..J - -- -~ ~ • • • L 31> - ·- --

CIRCUIT REQUIREMENTS 

Al'P!lil.HUS lolECH REQT CIRCUIT PR£PARAllotl 

SLOClt TUT CLIP OATA 
TEST SeE 

OESIG · CDOE OPT Flo 3SP CO/lT ARM. 
IS$8f.m 

SET TEST 
Fifi. AES TR'I\. . CC!fft SAT COll!i' Gff!> PAEI NOT£ 

?.fLA1 
XI i!tl4 , .. l K1 u l1, GRO l 
ll 3r l4 211 l UI · u ~' , ,u, t 
(} JF2 t \.D u ·;KO· 1 
~4 Sf!> 'l 

, lU a K4 iiltQ 1 

n 3F& ) t.n \IU ~AO t 

Kb 3r0; l uni· U(Ul GRD t 
K7 9fl ' ).(Ul UIK71 ~RO , t 
K3 ,,~ ' t!XII) .. ,~-~ r.110 • 

T£Sl NOTES: 

t. AEJIOVE CIIICUll PACI FRCIII EQUll'Mfllt 
UIIU TO TESl 

l~ESIG Kl Kl 0 K4 n ~, K1 15 
If' :..t. B( Lil ., "" M., ,, .. O<D ,.m 3t7 ., .. 
!OPTIOM 

i'X •G~I: LOC (,.j'IJ LOC ;f~Y LOC 
LUN, LOC 

.,; .. _, 
I.® ~~111, LOC 'jR'!J ",."ifl ~:.i:R l~~ ~RR ARJI LOC LOC 

I, E?14 H} E.3H c,14 04 Sil !.'I ts Sri "' £) t:4 HJ 
5 £:3M £31,t G} 81'1 D5 3!4 E!'l Bit Gl 311 
4 ~J.'if t!lfl a " Sfl 05 lllll M 814 FJ ' ~,. £4 
J Di't 6) EZ~ n e~ E4 Sll El SM f1 fill F4 , EB~ El !:Bfl ~s BIii cs 3.11 H,t SM G4 Bl4 G4 
1 ;,314 . ., €314 El BM 61 BM BM f4 SM BM llJ 314 ltJ 

COi' -x C4 :x: 04 .x 04 --.,,,, E4 :x: f4 :x: G4 !X H4 'X H• 

OIOOE 

!l!ill mi 
CR1-CR$ 400J 

INPUT /OUTPUT l'IFOR,4ATI OH 

FUNCTIOlt, P~OVIDES· RELAY LOGIC AHO MtMORY FUNCTIONS 1.t!EN 
CONNECTEO TO AH EXTERNAL S 1 vl!ALL 1 No RECE I VER 
OR OECOOER AND STATION ALARM CIRCUITS. 

Cl RCU IT OESCH I PT ION . 
rHIS CIRCUIT PROVIDES THREt 1'100£S OF OPERATION AS fOlLM, 

£!!:!: - EXTE:RHA!. OPCRATIO!I Of RELAY {Kl\ IIIIL! Rf'UY(U) 
IS RELEASED, OPERATES RELAr (K5\. TIJE SUBSEQUENT 

' 

RELEASE OF (U) OPERATES RELAY (X1) 1411 Cl+ SERVES .AS 
A REGISTER TO STORE' THE 1Nf0!1144TIOH THAT AN 
UNANSs!ERED CAll IS PRESEHt. EXTERNAL OPERATION 
Of RELAY(U) RELEASES(K5)WHICH REL£ASES(K7) 
RES'f OR I NG THE CI RCU 1 T TO NOIIMAl. 

RECALL - £XT£RNAL OPERATION Of RELAY (Kl\, WHllE RELAY (kl) IS 
-- OPERATED, OPERATES RELAY(Kb}. EXTERNAL RELEASE: 

THEM RE-OPERA fl ON or {Kl) RES,ORES TIIE C llltUI T TD 
THE INITIAL STATE. 

~ - THE ~lERT OUTPUT, OPERAl IOII Of RElAY(XJl IS A 
.~O!'IEtlTARY AOOITIOM ro Til£ REC4LL STATE QR A LOCUD 
UP ADDITION TO THE CALL STATE. THE ALERT OUTPUT, 
PLUE THE CALL OR RECALL, '4Af BE ACHIEVED IN ONE 
OF THREE WAYS,, . 
(1 ) EXTERNAL OPERA Tl ON Of RELAY {K2l, 

(2) TWO SEQUEttTI At OPERA rt ONS Of RELAY C.1) WI TH 
NO INTERVENING OPERATIOlt Cf' RELAY(K!\. 

(J) A SINGLE DPERATIOk Of RElAY(U)OURING TIit'. 
PERICO IH \llllCH THERE IS Alf EXTERIIAL CONlACT 
CLOSURE 8£TWEE)I TERM I HALS }I, ANO }7. THE ALERT 
/400£ IS REL~SE'D IM THE SAME l4ANliEft AS TH£ CALL 
OR RECALL. 

All THREE l«JOES Of' OPfRAHOlt AR£ REKOERED KON-
LOCX I NG 9Y EXTERNAL OPERATION Of RELAY (KS1. 

..... --···· . 

ttREC1 CUl!RcNf H(),i ef.GT 

... ''fiN fEH fESl n:sr REAiJJ 8E11ARXS 
woo FOR MA ,"Ill f,14 

0 J4.6 n.o 
0 )4.() n.o 
0 !4;0 H.:J 
0 2'1.~ 24,1"1 
0 ;5_ 5 JU) 
0 15 5 >a ., 
0 1'1.0 ll,l 
0 ,~ , 

'" 0 

r,oc1 )?IIJ Tl'.r li"tt TAI J';PJ. 
I I I I r- F---i I 
I 

Tl"l,2 ·, 1(1 

.1# vfu. 

l .no 

"~' J"PI.I 
y -,, 

nv 
y RI. 

a- V L 

I I C'.1~, 
I ry I -
ZS 

rPs 
~ y H V .c. 

l "" 
-14 

Cl'JJI ·~ 
l'P;4 - y {,.I~ 

I ~- ~. I ~;7 I ,.K7 ,W 

£_ { 'Ka 3 
(,KJ" 

.. 
~ ' 'Jt, "-i ,.+ , ... it1t 

--= 
, .. 

r~ 
tr! ~;J y ,.4(4' 

11, &I '-r q J • I ~;1 !'If 
''M 

11: _,. -1(6 I "8 , 
I 

.,;- rP6 
A'-1, 

1lr 
,!f~ !f_J y V " ~~r I 

l SIO 
Ke · 

,.__ ,~. 
11; 

, c.~• ~ "s ;~K.f -

-. -z• 

,-H 

~II 
z 1(8 

·, ... rPII 
HI ,..,. y J{ 
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.t 
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4 

21 

t 

l! 
27' 
.13 

.H , 

__ _J 

CA1t~ORY HO, 

CIRCUIT ,Acl COO£ AHO ED-101} 
UlOOU QRAlcl NG 

CQliN(CTQII 011 F11AMI 

~ 

SHOW! llf CElAI~ IN Fst 

.!&!!!: 
1, lltlUSS I 1'1fflil U SI« II ml: 
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tlll.;.l(S mm:u 1, illl ll'!IIIGI. • (ll'IJJll 
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K 
Cl) 

y 
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(JI 
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I = 
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JiPPARATUS MW! g( QT 

SSP CO~T 
DESIG . coot: OPl .FIO. i Fl G. PRc:S 

A RELAY 
Kl 3f'2 R I 
K1 BJ' " bOB 

K1-KJ 1'1Bl s 200 

TEST NOTES: 

L REMOVE CIRCUIT PACK FROlt EQUIPMEH'r. 
UNIT Tl> TEST. 

B COMPONENT tiST 

C 

D 

E 

F 

G 

H 
t 
I 

11 
I 

RELAV 

DE!IG 
COD£ 

OPTION · 

12 
11 
10 
9 
8 
7 

" 5 
4 

3 

2 
I 

COil 

-~ 

DESIG 

CRf ,CR2 

RESISTOR 

ill!!. 
R1-R4 

~ONT 
ARR 

BM 

8 

8M 

Kt 

8F2 
Jt 

LOC 

G4 

ES 
04 

CONT 
ARR 

EM& 
& 

B 
s 
8 

t SM 
EBM 
N 
M 
M 

M 
ESM 

COO£ 

400J 

~ 

K2 
BJz 
A 

LOC 

OS 

GS 
(5 

FS 
cs 
CJ 

B} 

E4 

COHT 
ARR 

E~ 
EaH 
ESM 
£31( 

EBM 
EBM 

2"'4 KS•20616,L1A,600 

CIRCUIT REQUIREMENTS 

CIRCUIT PREPARA Tl ON. ,EST SEE 
~~N BLOCK r· TEST CLIP DATA .SET TESt 

TRVL OR 
CONN GffO PREP N01E 

INSULATE cow+ an. 

LI Kl 1· U!Kfl 6/G t 
L(UJ. U(Ul 8/G 1': 

'.. <'' . :v-· ' -~ 

L IREl ~;:~ 8/G I 
. IJST 

. ' 

·-
K2 

H61 1181 1-181 
$ s s 

LOC 

ESH 05 EB-I! CJ 

EBM Eei,t F5 
G-4 EaM 65 £BM GS 

Eil!t E5 £alt f4 
ESM FS EBM £5 

£5 EBlt C5 £8" al 
04 £4 F4 

O! R(CT CURRENT RO¼ AEijT 

TEST EST 
. I.DG fOR 

0 
0 

I) 

A(;jff TEH REAOJ · 
Mil ~A li!A 

!4.0 I),) 

;s. s :ll.5 
.·.·> .. · .... 

5.S 24.0 

TP/1 • TP/f, 

1 

8 

10 

.II 

I 1,., 

I 
I 

JI ,, 
JI 

@K2 
IJ 

At.'lll~l(S 

• 
RI 

l,OQ , 
,l.S 

'1,I 24 

@,K2 

JI 

II 

.JS 

II 

lr~t 7~ - - _______ _ .... 

filltJ -84 

CPS/4 
LINE cur en 1'1ANUl'AC11JR IM1i RE:fERtUCt'.S 

CATWlRY• NO. 

emu, r PACK COO! ANO @E !HC314 () Gl 
.1SSEMIL Y OIIAWI NG 

©£o-tCJ14( )02 

COIIIIECYO• QII fllAl!IE. 908C 

SYIIIIOC. 

SlftMI Ill DETAIL Ill FS fl 

lllftst 

•· iaiss O!llUVfst sm.rri0t 
•sau,,u VWIU • 1• --. 
llf.llU l"lttoft W TICS.,..._• iPUIS) 
Qlt • {Jlll111f .. II ?Gl.TS. 

J. ¼ ~ !ltl'llla. -,. ~(0!'9 ()I N .tN~S, 
M ;,t(f Sfl !lift SU ,ss fl.id nm • tt 
11 C I II 

~IC OUT tU 

(~PS 1~f 

A 

1!:>Sl/4 · 111•. 

JOB u 
--------------.~--------➔ H 

auu.. ~• t..QO\!!AlOR!a ----•-•"1t=---- - - --•--•-•"fo--- -- ---- -P- -lllm--~~~ -- •- - -------- - ----- - ---- - -!;._. ___ _..;_=_=•=•-;;::_ ____ ...J. ,=!U,.;.;;_;, 
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CIRCUIT REQUIREMENTS 
; 

'· 

APPARATUS . ~lf(H fiE~~CIRCUtr PREPA~Ar!O~ TEST SEE 0 !RoCT CUii!'lENT FLCW REQT 

SSP CONT :.RM. SLOn EST CUP OAT/I SH TEST ,EST fEST "<:o'fJ' TEST R(AO ~£MARKS 
0E516 COOE OPT F 16 flG. RES rnvt. OJI ?REI' NOTE WCG FO!I INSULHE CONN ear CON~ GRO ~~ '!A ;•A 

A RELAY 
K1-K9 .'181 <W t I_ REL ~ REL .• a,r, 1 0 25 ? 24 0 

I TST TST 
'· .·. ,~_; .. 

• -

TEST NOTES: 
B 1. · REHOV£ CIRCUIT PAClt FROM EQIHPMEITT 

UNIT TO TEST 

OESIG u Kl K} ~~ K5 . . K6 K7 KB K9 ,,i'l~ ,.,. ··~· i"'' (·!K' "~ f<n r- r..,, Mn 
on10N - 'X' LijltJ LOC ~c~• LOC ~v~• LOC •JKI LOC ,/!UR11 LtlC l>rtl lOC ,llM i.OC ~,~h LOC ,~;;::: LOC ~R~ JRR ARR ARR Mo ~RR 

6 £BM ,5 EBM EU~ fb ESM am 07 EBM EBM 05 EBM F1 .ffiH G5 
s E8/ol Ea:,,i f, EEi-i Em◄ C7 EEM 07 E3M F7 EllM £BM t8M 
4 £3" ESI'! £BM E& S:BH S7 £Bi>4 C7 EU.M E.1 EEM m, 06 tBH 

C 
} E314 1.:5 <ii~ fi EBM EBM O& EEi! EBM E7 EBM DM t6 Gll'I uo 
l i:SI! 05 ES'4 F7 EB,~ fBM Bl rnM ESM F6 £BM EB.14 F6 EBM F6 
1 E8H l5 ESH 05 tu/4 ES £BM i;s E6fl £BM G5 EBH F'> EOH F', ,..-uu E6 

COIL X as X 85 :x: cs ~ % 'X'. E6 :x: £6 rx- F6 X G6 !X D6 
; 

-

, 

D 

- . 

f 

E 
CAPACITOR CIRCUIT OESCRIPTION 

lli.!! COOE TIii$ CIRCUIT l'!IOVIDES THREE MOOES OF OPERATION AS ftJLLa.15: 

Cl KS16J'IO,Ll 25uf. bOV CAU • EXTERNAL OPERATIOII OF RELAY {Kl), IIHILE RELAf {O) 

- IS RE LEASED, Om!ATES RELAYS (1<5} ANO (K9}. THE SUBSEQUENT 
RELEASE 0, («1) OPEi.HU REUY ( K7l WHICH SEllvt:S .IIS 
A R[GISTEII TO STORE THE lNfORMATION THAT AN 
UNANSWERED CALL IS PIIESF.NT. EXTERNAL Ol'E~AT I OIi OF 

~ RELAY (Kl) REl.£AStS (0) llltlCtl R£L£ASES (li7) 
RESTORING TH£ CIRCUIT ro NORMAL. 

F OESIG COOE -- - RECALL • UTERNAL OP£RATION OF RELAY (Kl l, WHILE RELAY (0) 1$ 
CR1-CR8 400J 01'!'.RATED, OPERATES REUlf (Ki,), EXTERNAL RELEASE 

THEN RE-OPERATION 0, (Kl) RESTORES TH£ CIRC\IIT TO 

RES! STOR THE IIIIT JAL STATE. 

- llID!i £.221 ALERT • THE ALEIT OUTPUT, OPERATION 0, RELAY (K4), IS A 
., 

it MOl!ENTA.RY AODITIOlt ro fHE RECAL~ .HATE OIi I tOCKE!l 
KS-20810, !.IA, 475 UP ADO IT I ON TO TH£ CALL STATE. TH£ ALERr OU1 P\lf, 

PLUli THE CALL Oft A!CALL, MA¥ aE ACHl£YEO IN OH£ 
lll:O Of THREE WAYS: 

G Qillj £9..il. (1) EXTERNAL Ol'ERAT ION OF RELAY {X2), 
TM KS·2U91., 

(2) TWO SEQUENTIAL OPERiTION$ OF R£LAY (~1) 1.uTM 
NO INTERVENING OPERATION OF REI.AY (KJ}, 

(}) A SING!.£' OPt:RAT tON OF REUi ((1) Ol/lllNG Tilt 

- PER I CG IN W!I I CH TIIERE IS All E lTERNAL CONTACT 
INPUT/OIJTl'IJT IW"OllHATION CLOSURE BETWEEN T£RM!NAI$ )♦ Ami H. TKf: ALERT 

MOO£ IS ftELEASEO IK TH£ SAM£ MANIIER AS THE C~LI.. 
tlJNCT.ION: PROVIDES RELAY LOGIC ANO />!EIWRV FUNCTIONS WH£H OR RECALL •. 

C!lNm:CTEO TO ~N EXTERNAL Slll~ALU!IG RECEIVE~ 
OR DECODER ~NO STAT ION AU!R/ol C IRCU!TS. tHE mm: /o!OOES REMA IN LOC KEO-\JI' UNf I l Ol'£RAT! I»! Cl' A 

H RELEASE RELAY. AN EXTERNAi. STRAP PROVIDES A 3 1111111.ITE 

i 
LOCk·UP l,.l>IIT USING Tll£R (TIO ANO RELAY (XII}, ALI. 
THREE MOO£S OF OPERAT!v!I ARE R€NDERED lfOH-LOCXIN<l 111 

I EXtl:AHAL OP£RAT IOII Of RELAY (XS), 

JI 

TPIZ 

.Ut 

,, 
TP,Z 

24 

Z!i 

TPS }(3 

26 -z• 

TPI.,. ,,,,. 
.JS .z-,. 

6 ,3 
1(7 Ir. 

37 I 
l<Z Hf i! J('J 

H.3 
tl.,._~~~~,.,.....-.-_.'"""-41--::::.j 1-1:.--►•Z• 

,2 

TJ,f 

' 

/SI 

,,,,,. I 
/SI 

z 

KIi 

CATEGORY NO, 

CIRCUIT PACK CODE ANO ED-1C767( ) 
ASSEM!ilf ORAWll«i 

COliliECTOI 0111 FRJlf; ,oac 

l.Wlli. 
St;QIN Ill DETAIL 

NOTES: 

1 • lM.HS iJll4:lll 1$£ SP[£ II' !H: 
1£S t SUIICt Vill.£$ Ml IN tMJC. 
c..lPM:111.llct ~UI.O Ul( IN ilUU~UbDS1 
YAU.(l ~cnu If nc Sfffl«. •ti!.• 
a. -t"IIIUS) • ,. vot.ts. 

:r. ¼ .aciM l!fTIM. 

U\.L~EC#l.l◄U:H C!f 
;11111 T!l!H LOCC-tlP 

~fi l~ 

s .._. ....... 

A 

B 

C 
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A 

a 

B 

C 

D 

E 

I .F 

G 

H 

i 
! 
t 
• 
! 

0 

,t 
I 
I 

\ , .. : 

s ,., 11 z 

.,., ~ .. (I 

.,2. T 

/4 

iz e, 

,., .olll 

l!S 
~., 

,, 

-, 
t. C'#Al\l 11, 

z 
HCJIAN 

7 
C'f 

a .Cl,IZ 

., c, 
2!!1 ·"", 
tr 

• 
2~ 

, 
.. 
ZJ 

JI 

3 -· __ __._.!._. ---~·-~-------· ··.L~-~-_L __ !__ , _ _L_ ___ ,_2._. ___ ,. __ _,._ ___ s __ _ ._L ___ 9 __ __ _ 

PART OF CPS 16 
AA!P. 

1 

:;,.,( 

A 
-~ ;··, 

a 

~1 
~ 

-1-,fZ 
/l/6 ,fl~ 

' 

I 
SIJb 3'J.1(J 

-H· C 

Cl. 
TP/d 

-4~.J 

c,1. 
TP/1 

D 

I 
~I 

.!JI• Tl'd 

.__..., ________ z♦ 

£ 

,,,, (:4, A 

-HZ ➔ 
.OUI. 

"' 1t• 

~4Z 

C# 

.,11,~ 

·211• 
T• · 

(!ll!f, 

II 

Kl 

,f,U 

RZl 
·H ·--------1 10 

.ftt'JO Kl Sllf'\.a!lf(fMfl' SIQIAL .illtCTtlt AHO llltUHf 
(:Jl.J RU 

J 'JNI 

XI 
ti t. 

It ~t~~ -':..__ r._'?5 _______ KJ _ ___ _ _ &__.II 
- - --- -----------= ~ -24-

[P_ART Of' CP$ 11 I JIB ___ __.,__ _____ _ ________ _..,....,._-I H 

GENERAL l'IJRPOS£ 4-WIR£ ORDER l;IACUIT 
$0-IC245-0I-J13A 

··~ 
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D 

E 

' 

F 

G 

" 

· th 
0 
I 

0 
"' ~ 
UI H 
I 

0 
T i c.. 
i:; ~ 
al !I ; 

! 

Kl ·.·. 200 ,·. 

T£ST l,OTI:S!,;;. ·-·,, 
. . :: \~· . ' ,· >-'.._ . :. '.-··. . .'-: ~ .,. . ' ,1: . 

1~1 RBIOYE ~IRCUIT PACK fROlt £~11'HENT UIIIT 11J rest: 

COMPONENT L 1ST 

. RELAY:.,· 

iltSIG Kl 
COl\£ ~'U 

OPTION 

>< ::OP,T LOC CONT LOC AAA ARit 
6 EB.'4 , [814 MH6 
4 FSM Afn6 · 
¼ ' Eilff 
z E~ Att!<> 

1 £8)4 A/C6 . 

COIL X A,41~ 

CAPACITOR 

~ ~ 
C1 5'17D, .0422 
CZ ,no, .o,a, 
0 5770, .0}48 
C4 ,-no, .Mo, 
c, 577D, .0,0'} 
C6 ,no, .ozn. 
C7 5770, .02,2 
C8 5770, .0196 

c, 
. [4} c10.o-c10., 

5T1D, 
601A 

.01,, 
Cll 602A 
C12 600A 

. CH 600A 
C14 602A 

!!!.QQl 

2lli!' ~ 
ait «)OJ 
CR2 4460 
Cit, 4468 
CR4 W,& 

CR'5 4468 

POTOO'IOMfim 

.Qll!i ~QQt 

R12'.· 
~S-Z0231,l2A, 1K RH 

R14 
RU ~s..202,1,L2A,2K ; 

C.-4.t4'-nj ... 

·•· 
. U(K1l l0(1} B(G 'l . 

-- Cl~(CMJ. .~ f' 
RESISTlR ,/. . 

DESIG ~ ;.· ·. 

Rt · . ~•206t6,L1A,,16 
R2 !<1r2ii616,L 1A,31&: 
R, , ~0616,L1A,4'42 
R4 

1
,s-p614,l1A,442 

[.;} R5.G-n'U 
[4} R6.D-R6.'S 

R7 
R8 

R10 · 
R11 

R16 

R17 
R18 
RU 
R20 

RZ, 
R22 
R2l 
R24 : 

R2' 
R26 
R2't 

JRAASFORMER . 

~ 
T1-T4 

TRAAS I STOit 

!!ill§.. 

; 
J 

. 'i<S-al616,L1A,,1~0 
':<s-20616,L1A15t10 
KS--U490,L1 121( 
Ks--ZC616,L1A_61.9K 

; KS--20616,L1A,f'.1K• 
Ks--20616,LtA,a:?. 5K 

[ KS-20616,L1A,•142 

KS-20616,l1A ,,14l 
Ks--20810,l1A , '!2,0 
i<S-2.0810,L1A, 1920 
Ks-20616,L1A ,442 

l<S-20616, l 1A,,'42 
KS-20810,L 1A, ,z,o 
Ks--208'10,, L 1 A, ,no 
i(S.2061 £~.L1A,2~'1K 

KS-20616,l.lA,4-9' 
KS-2061l,,L1A,487K 
~0616,L1A,46.4K 

[41 Q1 .o-Q1 .J 
[4 Q2.Q.Qz., 

QJ 
Q4 

-51C' 
66F 
6'1. 
66J 

® 
Q6 

66J 
66J 

·· .. ';' 

. 

.J 

REMAlll<S 

1. 

IKM/tJJTPUT INFO~TIOlt 

FlJHCTION: . Pll.)VIDES 00 OIGl1 DETECTillS WIIC!I RESPC~ it 
VALID TOUCl+-TONE l)IQ ITS '..tlef IJSEO Ill CONJUllCTIOM 
WITH CM. A Tli'IER CIRCUIT ffiOVl!lES AA INTER­
OIG!TAL TIME-ooT PERl::O OF APPROXIMATEI.Y z., 

. SEC-0005. 

A Tl'4ffi INHIBIT CIRCtl1T SLOCKS TilE TIMER CIRCUIT 
FOO APl'ROXIAA'fHY FIVE SECONDS AFTER THE R£CE.IPT. 
OF THE TWQl-lONE• o um 00. 

111M: SQIJARE \IAVE !>IOOL Of APP!!OXU~TELY 1.2' VOLTS 
PEAJ<-TO.-FEAK. 

' CIRCUIT OfSCRJPTION . 

N> HIQI CHANNEi. ANO NI LOU CHANNEL T\Jfl£D CIRCUITS ARE 
Pfl!)VIOED ~ICH Mlf. ~IVEN FROM THE HIGH Ml> LOW LI MITERS, 
RESl'ECT!l/ELY LOf CP~. Oil£ HIGH CP.ftlll'la (n) J\NO (C6} 
ANO ONE Lot4 ettMIIEL (T2) AHO (C5) ME CONNECTED iO :lE­
~ TO T0,~£5 l4 (9-41 HI) Al() l-!1{120'9 HZ}. THE OTiiER 
M TUNED CIRCU!TS l«JST !lE STRAPPED IN ACCCRO,IJlCE \IITlt 
OOTI: 218. OPfAATION Of' THE OfTECITllS IS 10£1-fTlCAL IUTH 
m\T OF CP,. THE TIMER CIRCUIT COI-ISISTS OF TRANSISTORS 
(Qn Aili (Q4) i REFERENCE 0100£ {CR2) •· NO ASSOC IATEO 
RESISTQaS AM> CAPACITMS. IT PROVIDES AH ltfftl©IGITAL 
Tl!!E--OUT PERUlO Of Af'l'ROXU4ATaV 2.5 S!CGOOS IJHEH USED 
Wint cPi. WITii llE!.AY (K1) RUASEO-Alltl Pl!IS 21 AhO 22 
CO!INECT£0 &iER/.IAllY, CAPACITOR (C11) IS ~lSCMRGED 
i!'.lkSISTOR (Q,4) IS Off ANO (~,) !SON. TI-11S .\PPLH:~ -24 
VOi.'!'S TO PIN 30, IIHH THE W.-.liECTICN SEMEN PINS 21 
Nib 22 REMOVED AOO PI NS 22 AND 1 CO!iN[CTED EXTERNALLY, 
r.Ai'AC ITOR {C11) CHAAGE:S lmOUCH RESISTOR (R11), IN . 
AP!'ROXIMAl'UY z., S£C0t.OS THE REF£RENtE WlTAG£ Of 0100[ 
(C1l:2) IS OVERCOME. llilS fORWMO BIAstS (tl,4) I.H ICII Tif.lNS 
OFF {Q,3) REIDIING V()I.'!'~ FROM PIM JI}, R!GONNECTING PINS 
21 Ari> 22 OISCIIARGES (C11) MOUGH (R10} ffiOVIO!tl& A 
Tll!ER RECOVERY TUE OF A.PPROXIMATELY 0.2 Sc;CONOS, lollTK 
REi.AV {K1) OPEIIATEO CONTACT 2 allfiECTS -2• VOLTS TO PIii 
,o, 01 RECTLY. 

TllE Tll£R llfl181T C:IRCJIT CO!ISISTS OF TRANSISTORS (Q,} ANO 
(Q6}, REFERENCE DIODE (C~), />HO ASSOCIATED RESISTORS ~O , 
CAPACITORS; MOOMLL'/ TTWISISTOR (Q5) IS ON MIO TIWISISTC~ 
(Q&) IS Off. L-HEN nti l.4-Ht TtlflE COi'i!INATION .IS DETECTED 
TRANSISTOR (QZ,1} APPLIES -24 VOLTS TO lllE llflll'IIT CIROJlf, 
CAPACITOR (CH} OJSQIARGES ffi~ RESISTOR (R24) ANO 
TRANSISTOR (Q2.1 ). 1.tiEN Til£ 'IOLTAGE: ACOOSS CA?ACITOlt (CU) 
GO!;$ aELOW lHE REJ'ERENC£ tEVEL Of DIOOE (C~), TRAASISTOR 
(C;,) TU~S OFF All> TRANSISTOR (Q<,) WRNS OM'. TRANSISTOR 
(U} APPLIES .Z4 VOLTS ro nlE SASE Of TIWISISTO/t (Q}) IIOIJ>.-
111~ TRANSISTOR (Q,) OFF. Wiet THc l.4..ff1 TONE IS GOit£, 
TAA.!ISISTOA. (Q2,1} 11Jfl!IIS l)ff .AtlOWl!tll ~AilTOR (CO) TO 
RECHARGE THROUGH llESISTORS (R24) NO (R2' • \,tl8I 1liE 
VOlTAGE AC~SS CAPACITOR (c1,, n£ACHE$ REFERe«:E lEVa 
Cf OlOOE (CR5), TRANSISTOR {Q5) 1UFl'IS (Jlr..l.,RAASISTOR (Q6) 
ru~s OFF, ~ TNE TIMER CIRCUIT IS f£STIH.11 TO !IOl'.MAL 

!WrufACT\JRING R£FEiWlCES 

CJRCU IT PACK. CODE Alill. 
ASSEH8lY ~11111 

tllTEs: 

sYleOL 
~ IN FS~t 

-1, UNLESS OTI£~1SE SPECIFtm: 

IIO. 

RES ISTAl«:E VAtl/ES ARE IN OHMS; 
VALUES PRECEDED BY THE SVf,!OOL <, (PllJS) 
AA£ - (MlllUS) ARE IN VOi.TS • 

2, ½ GROIN> RETIJUI. 

Slll'Pl£leTAR¥ SICXAL OETtCTIII ANO 111111 iUf 

A 

B 

C 

D 

E 

, 

[fiifoFCPSttl 
r-----------------...a..1---1H 

GENERAL PIJA'ost 4-41111! OAO£R Cll!CUIT 

BELL Ta:L£PHON! LAIIORAroiuu 
iKCOJl."'6fl'AHA 
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! 
' I 
GI • 0 ,. 
e 

A 

B 

C 

D 

E 

F 

G 

H 
j 

I 

II 
I 

li 

TtJ 
CAPI~ 

IW),£ ~~ 
/17 ~ n, CAD 1411,15, ~UJ . 

I°? JIJ,OH 21 J 

7t) CAD f..li /$• •;:Z:.:;#-::;.:A:__ ________ ,... (H~iD.SET) 
17 OR Ill ,,A:.,.::::'9R.:,::ID::_ _______ ,.., 

11:)CAD I -
<VI ZS 

~3(~}J-
,a2 

.ScGNOrG 202 
FM COHN TO 
i.OVb SA!'AlrSR' 

;li[~] a2 

S£6 Nl)1'1! z~ 
,,,.,, 4WH n:, 
1.0UOSAEAK.E'K 

'7' 18 •o 
~CPS 

~ l!S 'SAT. FEED) 

~CP£1 r 39 ( AT. PEED J 
\ilv'O PICKVP, 

~ 40 

r 2!I 

p 26 

z.,. 

b 

14 

.,If ___ /.,.~.,~· !ll~AT..FEED) 
CPI/ 

,._'r __ ,..39_1 /JPt:IIAr.FEl!D J 
· ,.,,,. W OIi W/O PICKUP .. r---:-:·· 

a. 1 ___ _...,.~-------9 

n, CAD 15 ~t.~Al~l::....., _ _______ !!I 

ro CAD,, 
~ • .r. 20,11 
.t~ ORI~ 

n:, 
r'Q!JG ,,:w, 

[
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