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RELAY 

DESIG 
CllDE 

DPTllJI 

x 
12 

11 
ID 
9 
R 
7 
& 
5 
4 
3 
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1 

COIL 

p 
SR 
SRI 
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31 

LA!IP 

DESIG ...!:Q£_ 

1A4 

COit? LDC CDHT 
ARR ARR 

..><:. ""' 

::: ] ·~ 

4BB 44!.F 
4AB 

"'l'j'.~ ---~ 
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©APP Fl·G. 4 

illL 
UC (RES) 

I GD' 
AG43. 

\ 

LDC CO!IT LDC C!llT LDC ,COHT lDC: CDHT 
ARR ARR I ARR ARR 

I B:-1 
IM 
IBM 41!2' 
IM 

BH 
M 

BM 4F.2 
M 

BM 4117 
M 

BM 4A2 
M 482 

,;><;., ::x: ..,..,. 4CB ..x. 

~ 
DESl.G ~ 

4fi'J 

IC. 4.G3 

3 4 

/ 

-· CO!lNECTUR 

A DESIO 
0 B CODE! 

c 0 OPTIDU 
0 D TERM 

E 0 A ' 
0 F 8 I 
H O• c I 
0 D I . E l 

F I 
H l 

lR I SAl OR DESIG 
AK4 ; AG37 ,CDDE 

ZG QPTIDH 
LDC CA'WJ I LDC CDHT LDC. COiii LDC CDHT uu: IX ARR , ARit ARR 

11\. / M : I 12 
1 _'\ / EBM 111 
1 " / EBM 4A6, H 4G4 I 10 
I )<,. EMB 4BZ: ! B 
I y ' EMB 4C'2' EMB [ 8 
I/ " I'\ / EB 4F2 I 7 
IV ' '\ / I""" 4C~ I 6 
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LOCATION 
JES 
3F8 
JFS 
JFS 
JFS 
JGS 
JGS -

FIG. 6 
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SR I 
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DESIG 
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~ 

I. 

Ji 

u 

CIRCUIT llOTES: 

101. 
OESIG 

FUSE POTENTIAL ONE PER AMP 
1/4 HV• +DOV AHO +110V CKT 
1/4 HV• -nov AND -11 ov CKT 
114 HV• ±105V 5 APP FIG. 4 

2 -4BV TALK APP FIG. 1&2, OR 3 

A GRO APP FIG. 1&2, OR 3 

B GRD FRAM£ •• , , /) +48V TALK CKT 

BATTERY SYMBOL VOLTAGE RANGE 

+130 125-135V 
-130 125-135V 
+110 100-12ov 
-110 100-120V 
-4B 4S-52V 
+48 44-52V 

•THIS INFORMATION APPLIES ONLY IN ND. 1 ANO 350A OFFICES. 
FOR NO. 355A OFFICES REFER TO MISCELLANEOUS ALARM (KEY) 
CIRCUIT FOR FUSING INFORllATION. 

lo•SEE NOTE 202. 

102. PROVIDE 
FEATURE OR OPT I ON APP "o"l QUANTITY FIG. WRG 

:<NI RETURN YES H,Z,K.ZS 
OF um... L!!....L1 1 PER 

INITIAL 
1 CiRCUIT NOH YES ~ 

TRUHK ANI COIN NO T .J 

CIRCUIT +4BV BATTERY YES B 
REQUIRED TOllARD ....___ ----STATION ON 

NO E INITIAL AHSllER 

o-5oon ----Wl£H 501-tOOOn y 1 PER 
LOOP CONDUCTOR 1001-15oon TX CIRCUIT 

SIGNALING LOOP 2 -....:..,_ 

IS 
t501-2ooon V,X,Y 

2001-2soon v,w,x 
OVER 2500n w:; 

~ 

E!lM LEAD RETURN OF 1-w- 3 .__!___ I PER 
SIG<IALING JHITIAL COIN (! J CIRCUIT 

Rlll:;lllG UMP 4 
1 PER 5 
CIRCUITS 

, 

HI-LOW BATTERY 

I 
METHOD (LOOP SIGNALING) 

ZF 
OF INBAND SIGNALING 

COIN (E&M SIGNALING) 
CONTROL 

MUL1:1-141NK SIG!lALS 
(LOOP OR E&M LEAD) 

6. ZG 

WITH +48V £AT. 

. 

CIRCUIT NOTES: (CONT) 

103. 
RECORD OF APP FIGURES, lllRING AHO APPARATUS CllAHGES 

IF JU~ IHTS USE IN CIRCUIT CHANGED RECORDS OPTION SEE 
ON ISS DO HOT llAS NOTE STD A&M MD SPECIFY FURN 

20 R OR S R R,S 
BB Q OR N Q N Q 

90 J K OR I J 102 J,K,PI 
90 If OR G G If G 

11AR F HONE 10Z f 

12AC A NONE h 02lOS A ZA 
12AC ZB OR F F 102 ZB F 
138 E OR B E 102 E,8 
138 zo zc 
no ZE NOHE ZE 
150 FIG.Ii HONE 102 FIG.Ii 
150 ZF OR ZU ZF 102 ZF,ZG 

FIG.5 
RORS R s R 

16B ZHOOZI ZH ZI ZH 
ZJ NONE ZJ 

ZKOOZL ZK ZL ZK 
17AC ZN,ZM ZM 106 ZM,ZN 

-
' 

1--

' . 
. 

.... 

104. NETllORK VALUES 

NETllORIC NO: 
RES ISTAllCE CAPACITANCE 

IN OlllS. IN~ 

1 470 .11 ' 

105. 'PRIOR TO ISSUE i2AC 'ZA OPTIO!I WAS PART OF M OPTIOK. 

.l06. MWJDE.ZN:bPTioN WHEN CONNECTION 10 llOlM'I' OUT ~ 
SWITCH IS REQJIREO OTHERWIS£ PROVl>E ZM OPTlCR 

-

I 
l 

'QUll'!IEHT llOTES: 

01. TIE OSC(O), OSC(1), S AHO G LEADS OF ALL TRUNKS SERVED 

[

2. 

..... 

BY THE SAME OSCILLATOR SHALL BE MULTIPLIED. A PAIR OF 
OSCILLATORS HAY SERVE TRUNKS IN A MAX OF 3 ADJACENT 
TRUNK FRAMES IN THE SAHE IDENTIFIER GROUP. THESE MUL­
TIPLE LEADS IH THE FRAME LOCAL CABLE SHALL BE RUH 
UPWARD AHO OOllNllARD FROM THE OSCILLATOR UNITS TO TRUNKS 
ABOVE AND BELOW THE OSCILLATOR UNITS. THE INTER FRAIE 
MULTIPLING OF THE S ANO G LEADS SHALL BE RUN HORIZONTALLY 
DIRECTLY BETllEEN FRAMES AT THE LEVEL OF THE BOTTOM TRUNK 
UNITS ON THE FRNIES TO AVOID ELECTRICAL INTERFERENCE 
BETWEEN THE S AND G LEADS ANO OTHER CIRCUITS. SEE NOTE 
202. 

AS SHOii! I H CAO 1 , •B• GROUND FOR SUPPL YI HG GROUND TO 
THE G LEADS TO THE OSCILLATORS IS OBTAINED FROM THE 
GROONO BAR OF THE FUSE PANEL ON EACH TRUNK FRAME THRU AN 
EXTENSION OF TH£ G LEAD IN THE FRAME LOCAL CABLE FROM 
THE BOTTOM TRUNK UNIT POSITION ON EACH FRAME. THE MULTl­
PLING OF S AND G LEADS BETllEEN TRUllKS SERVED BY THE 
SAME OSCILLATORS IS COVERED IN NOTE 201. 

THE TRUNK COlllECTOR (TP-) RELAYS OF THE OUTPULSER ·COlll­
ECTOR CICT ARE LOCATED OH THE TRUNK FRAME AS PART OF A 
TllUNK COlllECTOR UNIT PER FRAME. THE LEADS FROM EACH 
TRUNK ARE INCLUDED IN THE FRAME LOCAL CABLE ANO COlllECT 
DaECTLY TO T~ TEffMl~!,;S !If~ TIE ~~D~ll\T,E..P ·er.er RJ..\.AY. - '"' 

Oii Tl£ VIDF, VTDF OR HCDF, ONE b POINT BLOCK HAY BE 
USED RATHER THAN nll 3 POINT IJLOCICS WHEN REQUIRED. 

TRANSMISSION TEST REQUIREMENTS 
(1000 CYCLE LOSS BETllEEN bOOn LINES) 

~~J;-
MAX ALLOllABLE CKT LOSS (dB) 

0.3 

-48 (A) )• 

<~? 1 .. 
MAX ALLOllABLE CKT LOSS CdBl 

THE ( C) CAPACITOR ANO TH£ (A)• 
(A)• RELAY SHDllN ON FS 1 THAT 'cONNECT 

~~ 
TO THE MIDPOINTS OF THE ASSOC 
REPEAT COIL CICT, DO NOT AFFECT 

-4B THE llAXIHUM ALLOWABLE CKT LOSS 
REQT OF THE ASSOC REPEAT CO 1 L 
CKT, BUT ARE SHOWN H£RE. FOR 
lllllVIOUAL APPARATUS LOSS. 

INDIVIDUAL APPARATUS LOSSES 
APPARATUS OESIG CODE MAX LOSS MIN LOSS REMARKS 

CAPACITOR T,R 439QA 12.B 12.1 2.14-2. lB 

CAPACITOR A 441A 1B.b 17.9 4.2B-4. 3& 
llJhll,Tt\J> ft 77.<IAR 0 1 
RELAY A 221FAC 0.2 

•INDICATES APPARilTUS FOR llllCH INDIVIDUAL LOSSES ARE llOT REQO. 

... ~ ... , ! . ' 

OUTGOING Tllllll:: ClllCUIT 

@ SD-32344·01--1>1 

l!ll 'MELL TDJIDIHONE LAllDftAToim:s 
~1-::-::~--------------,-------------~--..----------------..,..----------------..--~----~~----l....~--~--------....:.------------------------~--.J...::::.:::::=.1·~=--~n:>:::.:.:::.=:=:...J.~U..:::::::... ________ ...J --- 0 1 2 3 4 5 6 7 8 

·i 
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; 
-

B 

-

c 

-

D 

-

E 

-

F 

-

-

0 

lllFORMATI 011 NOTES: 

"3()1. UNLESS OTHERlllSE SPECIFIElli 
RESISTAllCE VALUES ARE HI OHMS, 
CAPACITAllCE VALUES ARE IH MICROFARAOS, 
VALUES PRECEDED BY THE S¥11BOL + (PLUS) OR 
- (MINUS) ARE IH VOLTS. 

)02. BLOCK DIAGRAM 

!Col N-stA'fiiiit- : 

' 

i ®-+-~ 1........---
: I ~ • ROTARY OUT 

L _J ..!!(,._ TRI( SW CKT ------ ==== SD·308b8-01 
-

MISC 'rm:E & 
ALARM CKT OR 
MISC AUi CKT 

CO ltl COllTROL 
SUPPLY 

COllTIHUOU~ 
R IHG SUPPLY OR 

MISC ALM Cl\:T 

RECEIVER CKT 
S0-95'15b-01 

1-- I 

1 
~-

ROTARY OUT 
TRK SW CKT 
SD-30868-01 

I I 

I 1.-----------~0 1 TO OISTllllT OFFICE I 

'

OUTGOING TRI( CKT I 1---+--------..,------1' ARRAllGED I 
1-.._---·~'>---------!..l' S0-32344-01 \ I FOR CAMA I 

•• 

AUXILIARY 
TRK CKT 

SD·.3ZZ81 ·01 

I 
MISC CKT TAK 

FRAME 
SD-32248..flt 

AIJXll.IARY 
TRI< CKT 

'"'"$0·32281-01 -
ROTARY 
OUT TRK 
SW CKT 

SE>-30868-01 
-

I 
AUTOMATIC 

Tfllt TEST CKT 
SD-32315-01 

\ 
TEST AllO LlllE 

VERfflCAllON CKT 
S0-32)79-01 ~ 

IDENTIFIER CKT 
SD-95810-01 

-

I I 

I 
,
1
SCILLATDR CKT 
SD-95827-01 

I 

I I PULSE I GENERATOR 

I 

OUTPULSER 
CONNECTOR 

SD-95890-01 

______..t I 
J OUTPULSER ClT 

Sll-<15811-01 

I I 
I I 
'--------' 

f.IAX. EXT CU LOOP RES 
Hiii ms RES 

MAX. EXT tlT LOOP RES 
MIN .115 RES 

PULSlll& 

(A) RELAY 
APP FIG. 211.> 

1500 
15,000 

WORKING LIHfTS 

(A) RELAY 
APP FIG. 2 

1885 
15,l>JO 

(S) RELAY 

4150 
)IJ,000 

SUPERV IS I ON 

(A) RELAY 
APP FIG. 3 

1670 
15,000 

uuluOIHG COIN TRUNK CIRCUIT 

1.ss.,.. 

(AA) RELAY 

2700 
15,000 

(Cll) RELAY 

3400 
JO,ODD 

..____ 

113 

SD-32344-01·02 

B 

c 
i 
' 

-i 
: 

D 
i 

--
_.J 

-

l 

.1 
( 

Ei 

F 

G 

H 

I 
l 
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(I) 

9 

ti .,. ... 
I 

0 
I 
m 

2 

3 

.. 

7 

8 

9 

10 

II 

12 

13 

14 

1!5 

IS 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

20 

29 

30 

!I 

a2 

a! 

34 

35 

38 

39 

40 

A c D 

0 CALL 

OF 

OFI 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

oc 

OCI 

E F G H J 

SC I 
SE~ZURE ANO PULSING 

SEIZURE 
0 OR I CALL 

Al 

B 

SEIZURE 
SIGNAL TO DISTANT 

OFFICE 

Bl 

D 

GROUNDS 
LEAD 

WI 

s. 

QC SENDS 
i....----1 CLASS MARK 

OF TO OUTPULSER 

37-95M5 

K L 

I CALL 

M N p 0 R s 

I 
I 

I 
SC 2

11 
SIMULTANEOUS SEIZURE BY 

O& I CUSTOMER1 
INITIAL 
SEIZURE 
0 ORI I 

0 O.LI. CA LL. 

I OCALl 

oc A 

OF 

OFI 

Al 
SEIZURE SIGNAL 

TO DISTANT OFFICE 

OCI 

B 

Bl 
G OUNDS 

EAD s 

oc 

WI 

I CALL RECEIVES I TRANSFERS 
OVERFLOW :'f'ONE I I CALL TO 

SE~DS CLASS 
M RK TO 

/'!. OVERFLOW OU PULSER 

10FI PULSING 
SENT PAID Cl~AND SPL 
TOLL to+l CALLS ONLY 

ICALL / OF 
DISCONNECTS./ 

A 

A 
(A) PULSES ON 

C : FIRST DIGITS 

A 

Al 

DIALING 

A I ' :lSUBSEGUENT 
;KC I DIGITS 

I p-r 
SR I OIS1'ANT OFFICE 

1 I (ANSWER Sl6NAU 

c 1.-------' 

5 

ANI REQUIRED RV 
Z OPTIO~·---T"----1 

FO~EJUt~ulsER Ri~ l~~ }~85 l JREF~R TO SC5 IF 
IS MADE COIN BOX TRJ< I ANI IS REQUIRED 

TALKING PERIOl:I 

GRD OFF I 
ACCESS S LEAD 

lsxs sw 
TRAIN 

37 OMS 

tOFI 

REG~OUNDS 
S LEAD 

.. 

T u v w x y z 

SC 3 
SEIZURE 

SENT PAID CUSTOMER DIALS 
A PARTIAL DIAL 

I CALL 

A 

A I SEIZURE SIGNAL 

AB 

TO DISTANT OFFICE 

I 
I 
I 
I 

INCOMPLETE I 
DIALING I 

I 

B 

81 
GROlHlS 

LlAD 
5 

WI 

AC 

I _JDISTANT OFFICE 
I (ANSWER SIGNAL) 

'----{s 
ANI REQUIRED 

ZOP~------~ 
REQUEST FOR REV T&R LEADS 

GUTPULSER TC CUT THRU 
IS MADE · COIN BOX TRK 

5At 

OA 

AA 

CONNECT t4B 
BATTE RY TO RI NG 

A 

REFER TO SC4 IF 
ANI IS REQUIRED 

---DISTANT OFFICE RECOGNIZES THAT A 
CUSTOMER - PARTIAL DIAL EXISTS ANO SENDS REORDER TONE 

DISCONNECTS..::; 

Al 

OISec>NNECT 
SEQUENCE CONTINUES 

REFER TO SC 10 
Of\ II 

.. 

E&M LEAD SIGNALING 

LOOP SIGNALING 

DISCONNECT 
SIGNAL TO 
DISTANT 
OFFICE 

OUTGOlllG COIN 1111111 .CIRCUIT © 

DRAWING 
ISSUE: 

5 

• 
7 

• 
9 

IO 

I~ 

17 

II 

19 

20 

ZI 

.ll 

23 

24' 
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[ 
2 

3 

4 

7 

I 

9 

10 

ti 

12 

13 

14 

15 

15 

I? 

IS 

19 

20 

II 

22 

27 

28 

29 

ao 

31 

32 

~ 

37 

; 

~ OCI : ... .., 

fw1 
GROUNDS 

LEAO 
s 

tA 
CUSTOMER I· 

DISCONNECTS i 

I 
I 
I 

c 

A· 

Al 

90-210 MS 

I B , __ ... 
I 
I 
I 
r 
I 
I 
I 
I 

155-365MS 

I 

.' "-----t Bl 
SR 

w lo 
T OPENS S 

LEAD 
Tllf::Rr----

750MS 

sxs 
SW 

TRAIN 
CB I 

TRK I 
ETURNSI 
COIN.$ I 

I 
I 
I 
I 
I 
I 

SC 4 
CUSTOMER DISCONNECTS 
BEFORE ANSWER SIGNAL 

FROM DISTANT OFFICE 

DISTANT 
OFFICE 

I 

u v 

ON HOOK SIGNAL 
TO DISTANT OFACE 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DISC.AFTER 
PARTIAL DIAL 

(LP OR E&M SIG) 

HOLDS 
w 

DISTANT 
OFFICE 

' I 
APPLIES 0 LY TO E'M 1 

SIGNALING ISC.AFTER--o!J 
COMPLET 0 DIALING 

DISC. 
FUNCTION 

I 
I 
I 

'------1 OFF HOOK 

HIGH BRIDGE 
OF'F HOOK-,__S ____ _ 

I 
I 
I 
I· 

APPLIES ONLY TO 
LOOF SIGNALING 

OISC.AF'TER 
COMPLETED 

DIALING 

I 
I 
I 

DISC. 
FUN~TION 

I 
I COIN RETURN 

HIGH VCLTAGE 
OFF'HOGI(, 

I 
I 
I 
I 
I 
I 

LOWBRIDGE 1 

I 

: l 

HOLDS 
w 

ON HOOK 

51 

s 

ON HOOK 

95·125MS 

END OF WINK 
OFF HOOK 

1 · I 5 QUIET PERIOD 

I . ~APPLICATION OF 
r · , -----'~ ~o•N RETURN TONES 

T~ONES HAVE _jl I • I 
0 EFFECT ---.

1 
TONE 

APPLICATION 
I PE,IOD 

II I COIN RETURN 
TONES REMOVED I AND ON HOOK SIGNAL I 

I 
I 
I 

. I. 

I 'COIN RETURN 
HIGH VOLTAGE 

REMOVED 

TIMER AMP 

T 

I 
I 
I 
I 

.---__,+.._-®=~ --tw 
tWI . : 95-t9SMS 
I 
I 
I 

40· 5MS 

WI 

,,,_ ____ ..... c 
ST ® 
T 

I. 

SI 

·cN 
HIGH BRIDGE 

I 
PROCEEDS 

TO 
OISC. 

I OH HOOK 

SI 

I 
I 
I 
I 
I 

PROCEEDS 
TO 

DISC. 

w x y z AB AC AE 
DRAWING 
~ ISSUE 

52 

HI 

r 
iG~ 

' I ...... _ __.u'. 
ISSUE Kl\' i 
17/IC 37i 

~:. 
~-

119 
OUTGOING COlll 1'11111: ClltUIT © SD-32344•01•£2 ,~ 

G:~~rr ~BELL"""""""TELE"""'"°""""'Pf!'""~~~~!.,.~LABOM~""'~~TO=Rl~ES~r:-=65"=-:i _mLH ').~ 
~ .... ::::: . .._.,:;:::o-A::----~:---~c-----D ...... ---E--~~,~~--.------H------,-----K----L------~--N-----p---!---Q--------s------T-----u-----v------.----:x~---:-y~--=z:---~A~A~:::.:.::~Alt::----:-AC=---~.~D:----~A~E:---------~,. 
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r 
I 
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( ' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28. 

29 

30 

31 

32 

M 

36 

37 

31 

N" 

A a c D E F G H J 

SC 5 
OUTPULSIN6 CALLING NUMBER 

OGT 

DISTANT OFFICE 
,,_ ____ _. {AtlSWER SIGNAL) 

B OPTION 
CONNECTS .,.49 

TO RltlG 

s 
SI 

RV 

OA 

AA 
I 
I 

REV T&R LEADS 
TO CUT THRU COIN 

BOX TRK 

IA 
TIMER 

I I 4.SSEC 

FAILURE TO I OBTAIN OP 

l 
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ANO OPERATOR COIN COll!TROL 
E&M SIGNALING 

OGT 
I 

J K 

DISTANT 
OFFICE 

L 
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RECEIVER 
ENERGIZED 

tsr 
ENO OF WINK • ----------i......_ -OFF HOOK 

I 

~Ts T - E1110 oF LINE l T DISCHARGE 

I 
95-195MS 

TIMER-, 

I 
I 

TRK CONNECTED_J 
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I OR COIN RETURN 1100 CPS 
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RB ( R\NGING ?OT. 

T u 

SAi ST 
Pl, 
P2~P4 

2SEC 

T 

APPLIED} 
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: CIRCUIT REQUIREMENTS • ~~ f 
NECH REQT CIRCUIT l'REPARATIOH TEST SEE I DIRECT CURRENT now llEQT I !~ • 

BSP CONT /Jiii. B~ TEST CUP DATA SET TEST TEST TEST ~: TEST 1tEAD.1 llEHAllKS ':;St • . 

FIG, PRES T1IYL IHSULAlE COHN B.\T. I COHH GRD PREP NOTE WDG FOR NA NA llA '-- i#i > 
: GDI AG43 1 l b 1 r348 b8CP2) I U(GD) GRD 0 1&.5 15.5 20 l<R _ : 

GRD H 3. 3.l 1./lt ·. 
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GRD R 1. i 2 JIJ 

I to I Arn I I t I I 201> I I I aCNo) I I uc101 I &RD I I I o I In I &9.5 I 130 ~~ ~-
flfl( 

IR flf67 -----tlfilf- GRO ________ 0 7.2 6,8 i'l~~ 
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I HO 11/2AKS I 11 I I 204 I I I 9(M8) HT-- m ,-1U(MB,-IGRDI IT ml 0-, ---H, ~?:,H8.7,HTDlllTH (T) 1~i;;1t. 
9(HB) 1U(MB) GRD 1 R 1.1 1.8 IGH 

I ~f I AJ9 I I 1 I I 234 I UCHF J GRD O 40 38 7AA • . - • 
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1 9CMB) tUCMI) GRD t NO 5. 7 b.O 8 &l'Tli!H rv..1 y -~ a; t;· 
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" 57 
0 

47 
0 

37 
0 

27 
0 

17 
0 

56 
0 

46 
0 

36 
0 

26· 
0 . 
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8 " HIPi;i VlOF, 
HTDF VTDF 

OR HCDF OR HCDF 

CAD. 5 
(FOR APP "16.1} 

COHN TO MIX "fflUNKS TIIRLI XPF, TDF °" GDF 
(FOR SEL. L.E\IEI.. 1) 

t ±311 ~j CfloSS CONN - - - - -
TO JICX TRK. • Rat li 
ASSOC: WITH - - - - C.4 
SENT f'ND 5alC 
TRAFFI<= - - - -

" VIPF> 
VTPF 
~HCDF 

4 

s 6 

CAD. 6 
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