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CODE P-15C 9:11 

C;PT ION 

>=:::: LOC 
10 3E6 

9 3E6 

8 3A6 

7 3[6 

6 3A6 

5 3A6 

4 3~6 

3 3E2 

2 3E2 

1 3E2 

TRANSISTOR 

.Qilli LOC 

~ci)::G Ql 3F3 

02 3F3 QDbbG 

QI)bbG 

~(V16G 03 3F4 

CJI)bbG 

QI)lbG 

~ 

DES I G 
@)RVI-

LOC 
383 

CODE 
3178 

RELAY 

L 
32/ii (SEE NOTE 201) 

2 5 
0 )( 0 3F 2 

t=t=3 3C3 
4 b 

3C 3 

I 
CO OR PBX LINE CIRCUIT SD-69513-0I-C4 

BELL TELEPHONE LABORATORIES l"w3•5•"• .. ,.,..",. "·' ·· 
INCORPORATED 
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APP FIG. 5 RELAY 4000 KEY TELEPHONE UNIT 

RELAY 
L (SEE NOTE 201) 

A F IJtiC 
DES I G A R c 327 A LOC A 
REF 
DI:S I G 2 5 

/.IF 2 0 )( 0 
COI:L ··1!128 II~. 21.1 1'•1523 

t=fl=j - OPT I Oil 403 1--

C>< COIIT ccn Cot IT 4 
ARR LOC ARfl LOC ARR LOC 1.1'33 

b Ei'~B 1.181.1 
5 I'• I I.IE6 ERI"l I.IE2 

B 11 f:H8 1.1[5 II I.IF6 f_Hr1 4E2 B 
3 r1 Ill\ /.I n I.IC/.1 f_B I.IEb 

l 11 I.IE6 EBfl 1.104 

1 E8i.l 4F b ECI1 4E1 Ei'18 I.IFb 

en 1 L >< /.1[,5 >< 401.1 >< 1.105 

--

c CAPAL 11 nn TRAt·IS I STOR 
..;: ... c 

llf:~ I G Ll'C CGOE DES IG LOC CODE ; 

C1 4C3 5 75C (]1 4E3 6bG 
u 41:5 5 75S Q2 4E3 6bG 
C3 4F 5 <; 75R Q3 I.IE4 1 6G 
C4 403 @6011\ OR EQUIV - ,___ 

CT 4E1 
@ 5758 OR EQU IV 

KS-16390,L17,55 

D D 
ll I Out 

llfS I G LOC cnoE 

Clll 4[)2 4~6F 
cru 4G5 456F 

- CH3 404 456F -Cfl4 4G 1 456F 

Cfl5 4G3 456F 
Cllh 4E4 45'lE 

E E 

~ - DES I li LOC CODE 1--

Rl IIC/.1 1:5- 20?89, LI.IA, 120 
112 483 1(5-1 3490, L2, 6800 
R3 4F2 1(5-13490, L2, 3300 
R4 4f 2 1(5-13490, L 1 , 3(:; 000 

F tiS £103 ICS-13490,L2,82,000 F Rb 4E 1 I~S-1 3490, L2, 1000 
t\7 403 K5-134gO,L1 ,5100 
R8 4F4 KS-13490,L2,3300 

Rg 4Eil KS-20810,L1A,1560 
H1 0 4G2 KS-13490,L2, .22 ~1EG 

- R11 4F 1 

1 

,L1 ,4700 
1--R1 2 11F3 , L 1 , b800 

R1 3 4F3 ,L 1.1800 
1114 1101 • L 1 , 1500 
R 15 4E2 ,L1,10,000 
RT1 1102 ,Ll, .39 MEG 

G RT 2 4E2 KS-131190.L1,.75 r~EG G 

- 1--

H APP FIL. 5 I H 

CO OR P[;X Lllif' CIRLIIIT 

SD-69513-01-C5 

BELL TELEPHONE LABORATORIES 1"65' INCORPORATED ~1\HH.OI,..V.G A 

0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 



CIRCUIT NOTES: 
101

• DES I G ~~~E POTENTIAL ONE PER 

102. 

103. 

-24 S IG FUSE PROV I OED ON ASSOC 
KSU OR PANEL CKT 

BATTERY SYMBOL 
-24 

VOL UGE RANGE 
2Q-26V 

PROVIDE 

FEATURE OR OPTION ~~~. ~;: QUANTITY 

12V 
AC 

RMS 
MAX 

TIME- LONG TIME DELAY ~ 

OUT SHORT T I ME z 
CONT DELAY -VISUAL LAMP WINK ----1.--
~~fD LAMP STEADY 

2 
.....:._ 

k ~~~RRUPTED 'II 
I--

STEADY RING ~ 
AUDIBLE COMMON WITH V 
SIG RELAY CONT 

INDUCED COMMON WITH 1--

1 PER 
LitlE 

~0L T AGE DIODE MATRIX S 
PN TIP L-----r-----+C~O~N~T~~---+--~-+----~ ~NO • 
~lNG ~~~E- ~~~:/~~~£DELAY ~ 

CONT DELAY z 
GREATER VISUAL LAt.IP WINK I y 
THAN HOLD I.AMP STEADY X 
12V AC 8-'C::.!KuT __ -+--------1 3 ~ 
RMS k ~~~RRUPTED W 

~ STEADY RING SEE 
NOTE 
302 AUDIBLE COMMON WITH 

SIG RELAY CONT 

Tl ME-OUT CONT 

VISUAL HOLD CKT 

AUDIBLE SIG 

COMMON WITH 
DieDE MATRIX 
CONT 

LONG-TIME DELAY 
SHORT-TIME DELAY 
LAMP WINK 

LAMP STEADY 
INTERRUPTED Rl NG 

STEADY Rl NG 
COM WITH REL CONT 
COM WITH DIODE 
MATRIX CONT 

SEE NOTES NO. l ESS 
303 & 308 

0Et:AtYEO SEE NO .. 5 X-BAR CENrREl( 
BOI..D CK.T NOTES BQOA PBX 
REI.EASE 303 & (RF:PLACEil BY 
SEE NOTES 307 OPTiON. ZJ) 
1 Db • 109 1--S....;.E...;_E_;__--1-N-0-.-5-X---B-AR-C-E-NT-R-E--iX, 

AND 30b ~g~E~ND BOOA PElX 

307 
SEE NOTES NO. 1 ESS 
303 & 308 

SEE 
NOTES 
303 AND 

NO.5 X -BAR CENTREX, 
BOOA PElX 

(REf' LACED BY 

~ 
v 
~ 

s 

* ~ 
7 
7 

4 -w 

4 

-r 
y-
- s 

fl: -
ZD 

-
Zd 

zc 
-

ZD 

1 PER 
LINE 

1 PER 
LINE 

1 PER 
LINE 

1 PER 

DELAYED 

HOLD CKT 
RELEASE 
SEE NOTES 
1 Ob, 109 

307 OPT I ON ZJ) _LINE 

AND 30b 

NETWORK 

SEE 
NOTES 
303· AND 
307 

NO. I CODE 

J 

N0.5 X-BAR CENTREX, 
BOOA PBX 

NETI-JORK ,VALUES 

RESISTANCE 
IN OHMS 

ZJ 

£APAC I TANCE 
IN tJF 

CIRCUIT IOTES: ( CONT) 
10it. RECORD' OF APPARATUS FIGURES, WIRING, 

If' JOB TFIIS 
AND APPARATUS CHANGES 
USE IN CIRCUIT 

CHANGED . RECORDS OPT I ON SEE 1------w----r--"""r'---1 
ON ISS ~~E~~~y ;~~N NOTE STD A&.M MD 

20 FIG. 2 FIG. I 

3D FIG. 4 

6B NJM 
R,fj R R 

A OR B A A 
D OR E 0 E 

sa fUR Ci 
J OR K 

98 ZA 305 ZA 

lOB ZB OR A ZB ZB 

ZE 305 ZE 

11 B ZF OR ZCi ZG ZG Zf 

12B ZH 305 ZH 
14A ZG OR ZI ZI ZI ZG 

15B FIG. 5 F IG.4 

105. (CR4) DIODE CONNECTED FOR 4ooB LINE CIRCUIT. SHORT CON­
NECTED .fOR 4ooA. 

lOb. WHEN Z OPTIOil IS TO BE PROVIDED WITH ZC,ZD OR ZJ OPTIONS THE 
g~~~ 

1 
~~R TE~~b ~ALs 1 AND ' 1 s To BE REPLACED BY Tt£ 

107. TOTAL LOOP RES I STANCE OF THE A LEAD TO THE B GROUND 
THROUGH THE A I LEAD SHALL NOT EXCEED son. 

108. STATION LIMP LOOP SHALL ~OT EXCEED son. 
109. THE CAPACITOR VALUES ASSOCIATED WITH OPTIONS ZC,ZO, AND ZJ 

WERE SELECTED TO PROVIDE THE NECESSARY DELAY INTERVALS IN 
COMBINATION WITH OPTION Z (SHORT TIMEOUT). THE DELAY 
OPTIONS ARE NOT RECOMMENDED FOR USE WITH THE LONG TIME OUT 
ARRI;INGEMENT. HOWEVER, SIMILAR TIME DELAYS CAN BE PROV I OED 
BY CHANGING THE CAPAC I TOR VALUES AS FOLLOWS: 

.OPTION ZC FROM 5uf TO 1.b2uf (701G .OR EQUIVALENT) 
O~TION ZJ FROM O.Suf TO O.lb2uf (594G OR EQUIVALENT) 

EQUIPMENT NOTES: 

201 • THE SILICON PLOTTING COMPOUND HAS BEEN 
REPLACED TO ELIMINATE SILICON.OIL CONTACT 
CONTAMINATION. THE NEW RELAY SHALL BE 
IDENTIFIED BY AN INVERTED DELTA SYMBOL 
(V) FOLLOWING THE 327A DESIGNATION. 

DRAWl..;. 
ISSUE 

co OR PBX LINE CIRCUIT SD-69513-0l.;.DI 



I NFOR~1AT I ON NOTES: 

301 . UNLESS OTHERWISE SPECIFIED: 

302. 

303. 

RESISTANCE VALUES ARE IN OHMS, 
CAPACITANCE VALUES ARE IN t41 CROFARADS. 
VALUES PREDEDED BY THE SYMBOL +(PLUS) 
OR - (Mitl!US) ARE IN VOLTS. 

TRANSVERSE VOLT AGE UP TO APPROXIMATELY 24V RMS OR 
LONGITUDINAL VOLTAGE UP TO APPROXIMATELY 90V RMS 

THE TIMEOUT INTERVAL CAN BE REDUCED BY SHUNTING A 
RESISTOR OF PROPER VALUE ACROSS RESISTOR RT1 WHICH 
CAN BE ACC0~1PL I SliED AS FOLLOWS: 

1. RE~10VE OPTION STRAP Z FROM TERMINALS 1 AND 2. 

2. REPLACE OPT I ON Z BY CClNNECT I NG ONE LEAD OF 
SHUNTING RESISTOR BETWEEN TER~·11 NALS 1 AND 2. 

3. CONNECT THE OTHER LEAD OF THE SHUN f I NG 
RESISTOR TO TERMINAL 3. 

4. USE THE TABLE BELOW TO APPROXIMATE THE 
RESISTOR VALUE REQUIRED FOR (IESIRED 
TIME OUT INTERVAL. 

TIME IN SECONDS R EFFECT ON DELAYED 
DES I RED TIME FOR NOMINAL * HOLD RELEASE OPTIONS 

10 SEC TO MEG n zc I ZJ 

3/4 TO 7. 5 SEC 1.20 NONE NONE 
2/3 TO_. 6. 7 SEC . 75 NOT NONE RECOMMENDED 
1/2 T(} 5. 0 SEC . 3~ SEE NOTE NONE 
1/3 TO 3.4 SEC . 20 308 NONE 

* KS-13490-L 1 OR, EQUIVALENT 

REDUCING THE TIME OUT .BELOW 4 SEC IS NOT RECOMMENDED 

304. THE 4000 LINE CIRCUIT SHALL BE USED WITH THE 235A 
AND 236A STAT I ON LINE CONCENTRATORS, ONLY WHEN THE 
CONCENTRATORS HAVE BEEN MOD IF I ED AS SHOWN ON THE 
~b~~~~~~~B 1 ~ SSUES OF SD-693B7-01 , SD-69498-01 , AND 

305. WHEN LETTERED OPT I ON APPEARS COMPONENT IS PROVIDED 
ON CIRCUIT BOARD. WKEN NO LETTERED OPT I ON APPEARS 
COMPONENT IS REMOVED FROM CIRCUIT BOARD. 

306. OPTIONS ZC, ZD, AND ZJ ARE INSTALLER PROV I OED OPTIONS 
THAT DELAY THE RELEASE OF THE LOCAL HOLD CIOCUIT 
WHEN THE TELEPHONE LINE IS OPENED FOR SHORT INTERVALS. 
THESE Ll NE OPENS USUALLY OCCUR WHEN THE SWITCHING 
MACH I NE RESW ITCHES THE LINE AFTER THE TRANSMISSION 
PATH HAS BEEN ESTABLISHED. THE DELAY INTERVAL 
PREVENTS FALSE RELEASE OF HOLD OUR I NG THESE ACTIONS. 

307. OPT I ON ZD IS ESSE NT I ALLY REPLACED BY OPT I ON Z,l. 
HOWEVER, lT 'IS NOT NECESSARY TO UPDATE CIRCUITS 
PREVIOUSLY MODIFIED WITH OPTION ZD. 

308. THE NO. 1 ESS SPECIAL LINE APPLIQUE CIRCUIT (SD-1A297) 
SHOULD EJE USED IN APPLICATIONS WHERE OPT I ON ZC 
CANNOT BE APPLIED. 

RINGING 

APP 
FIG. 

2 

3 

4 

WORKING LIM! rs 

RANGES: 

MINIMUM MINIMUM MAX I MUM NO. RINGERS 
RING lNG LEAI<.AGE 0 1 2 3 
VOLTA:lE RESt STAN(;E MAXIMUM RINGING RANGE (C:HMS) 
72V RMS 15K 4446 1788 II 19 814 
BOV RMS 15K 6062 2438 1526 1110 
84'1 RMS 15K 6871 2763 1729 1258 
B4V RMS IOK 5140 2434 1594 1185 
72V RMS 15K 4o60 1722 1093 BOO 
BOV RMS 151<. 5537 2349 1490 1091 
B4V RMS 15K 6275 2662 1689 1237 
84V RMS IOK 4799 2354 1560 1166 
72V RMS 151<. 2408 1334 922 7')5 
BOV RMS 15K 3284 1819 1258 961 
a4v Rr.~s 15K 3722 2062 1426 1090 
B4V RMS IOK 31118 1873 1333 1034 

FOR APP FIG. 4, NG li~:JTATIONS FuR LONGITUDINAL VOLTAGES EXC:EPT FOR 
FOLLOWING CONDITION: WHEN DIALIN:l FROM A NON "A" LEAD STATION 
CONNECTED lCRGSS THf T AND R, LCNGITUDIN<\L VOLTAGE UP TO 35V RMS. 

I 

DRAWING 
ISSUE 
~m 

3D,; 
-~ 
58KJ. 
f--~ 

~~ 
98 
\OB 
~ 
126 
1

158 -

CO r;R rax LINE CIRCuiT 
SD-69513-01-02 

BELL TELEPHONE LABORATORIES ,.w3•S••u 
INCORPORATED 
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