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3 LINE RINGER 
0101 

8 HOLD CKT 

9 AUX HOLD CKT 
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10 INTERCOM SI G CKT 

II 14-28V BAT. FEED CKT 

12 INTERCOM LINE CKT WITH AUTO . SIG 
(MFR DISC.) 

Cl 18 19 0102 

13 INTERCOM LINE CKT 

14 INTERCOM S I G KEY CKT 

15 8UZ CKT 

16 LIST.-IN LINE CKT r---
17 LINE INDICATOR 0101 

SUPPORTING INFORMATION 
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I. WHEN CHANGES ARE MADE IN THIS DRAWING EQU I PHENT INFO SD-692~3-0 I 
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2 . THIS SHEET INDEX WILL BE REISSUED AND 
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SHEET INDEX (CONT) IE ISSUE 
/) 

FIG. CONTENTS SHEET NO. OlD 

NO. 18 19 20 21 22 23 2~ 25 26 27 28 29 30 31 32 33 34 35 
SHEET 0 NO . 

19 DRY CELL BAT. FEED O<T 

20 INTERCOM LINE O<T 2-WAY AUTO . Cl 

SIG (MFR DISC.) (CONT) 18 19 0102 

21 SIG O<T 

2 LINE LP O<T (MFR Dl SC.) 
5&6 COM AUD SIG & BSY LP (MFR DISC . ) C2 18 18 0103 

6A BSY LP (MFR DISC. ) 

4 COM RING. 

7 PRIVATE LINE CKT,LOC.BAT.TLK 

18 RING. FOR LP O<T 0 18 18 0109 

27 SW REL CKT 

28 SIG LP 
.. 

22 BSY Lp-& COM AlD 51 G, NONLOCKED-
IN LINE LP , DIAL DR MAN. AREAS 

c~ 18 19 010~ 

23 85Y LP & COM AlD 51 G, NONLOCKED- C5 
IN LINE LP, DIAL AREAS (MFRDIS(.) 

18 18 0105 

24 8SY LP & COM AUD SIG, LOCKED-IN 
C6 

LINE LP, MAN. AREAS (MFR Dl SC.) 
18 18 0106 

25 BSY LP&COM AUD SIG, DIAL AREAS C7 16 19 0107 
(MFR DISC . ) 

26 85Y LP & COM AlD SIG, MAN. AREAS C6 16 18 0108 
(MFR OISC.) 

29 INTERCOM LINE O<l 2-WAY AUTO . 
SIG WITH OR WITtOJT BSY LP OliO 

(MFR DISC.) C9 18 18 

33 LP RES O<T 0111 

30 15-25V AC SUP. 0111 

31 9-IIV AC SUP. 
CIO 18 18 

32 INTERCOM LINE CKT 2-WAY AUTO. 
SIG WITH COMB. LINE & BSY LP 0112 

(MFR DISC.) 

3~ NOISE SPR O<T FOR BAT. SUP. 
36 AUTO, DUTOFF CKT 
37 RLS OF R I NCU' REL & BSY LP Cll 18 19 0113 

CONT CKT 

39 AUTO. CUTOFF CONT CKT 

35 AUTO . CUTOFF CONT CKT (MFR 
DISC . ) Cl2 18 18 0114 

38 HOLD CKT 

40 BSY LP & COM AUD SIG, TIME Cl!T 
OF LOCKED-IN SIG, DIAL AREAS Cl3 18 18 0115 

(MFR OISC. ) 

41 LOCKED-IN LINE LP ONLY & COM 
AUD SIG, TIME Cl!T OF LOCKED-IN Cl4 16 19 0116 

SIG, DIAL AREAS 

42 LOCKED-IN LINE LP ()ILY & COM 
AUD SIG, TIME Cl!T OF LOCKED-IN Cl5 18 19 0117 

SIG, MAN . AREAS 

43 8SY LP & COM AlD S I G; TIME Cl!T Cl6 18 0118 
OF LOCKED-IN SIG, DIAL AREAS 

19 N 

LoJ 
<0 

44 8SY LP & COM ALD SIG, TIME Cl!T Cl7 18 19 0119 
<t 

OF LOCKED-IN SIG, MAN. AREAS 
.. -(/) 

45 TIME-OUT CKT ~ 
46 FLASHING CKT 0120 "' 
47 INTERCOM LINE CKT TO STOP CIS 16 19 -

T I ME-Cl!T CKT 

49 CO OR PBX LINE, SIG, & HOLD 
CKT, VISUAL HOLD SIG 

0122 

I 
kEY TElEPHONE SYSTEM NO. I A 
LINE AND SIGNALING Cl RCUIT SD-69091-0I-A2 

BELL TELEPHONE LABORATORIES 35 INCO~,ORATI!D 
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DRAWitK 
SHEET INDEX (CO NT ) 

i'~F SHEET ISSUE NO. OLD -FIG. CONTENTS 
S"EET 

D 
NO. 18 19 20 2 1 22 23 zq 25 26 27 28 29 30 31 32 33 J q 35 NO . 

~8 PRIVATE LIN£ SIG & BAT. f£ED 
CKl, LOCAL BATTERY TLK, COMB. (19 18 18 0 121 LINE ' BSY LP OR LOCKED- IN LIN£ 
LP ONLY 

. , 
50 WINK ING CKT 

C20 18 18 0 123 51 AUD Sl G CONT CKT 

52 INTERCC»4 LIN£ CKT 2-WAY AUTO. 
C2 1 18 18 0 12~ S I G Will-i COMB. LINE & BSY LP 

CKT REQT 01 18 18 0135 
CKT REQT 02 18 18 0135 
CKT REQT OJ 18 18 0135 -

"' w 
10 
<t ... 
-Vl 

~ 
~ .., 
-

I 
KEY TELEPHONE SYSTEM NO. lA 
liME AND SI 611AliNG Ci RCUIT 

SD-69091-0I-A3 
BEL L TELEPHONE L ABORATORIES 3 5 t•c OR,Oft.&TID 



ORAWUIG CI RCUIT NOTES : 
CIRCUIT NOTE S (CON T.): e= . 101 . PROVIO( 
101. PROY I DE ~~; (CONT.) PP 

FEAT URE OR OPT ION 

·~ QUANTI TY FEATURE OR OPT I ON liS ~~ QUANTI TY ifr1R 
~ ~~~[L~~( , · UK CCN', OFF, OR I L;~E BUZZER SI GNAlf NG CKT. 21 1 PER 

SIGNAL-Ll NE RINGER 3 NO~~c 103 l NG LI NE 
SE PARATE LINE AND I PER GR. BUSY LAMPS, SI GNALS 22 OF L INES HOT LOCKED IN, fOR COhii.ION RINGER 4 PER R IN:i. DIAL -OR MANUAL AREAS APPEAR-
L I HE LAMPS ONLY, ANCE SEE 
T !ME OUT Of LOCKED 4 1 

NOTE 108 
1 N SIGNALS, 0 I AL fOR SEPARATE LINE AN AREAS BUSY LAMPS, SIGNALS 7 L1 NE LAI.IPS ONLY, I PER ~~~D Lg$K~gTt b~R AS TIME OUT OF l OCKED 42 CfNT . I PER SIGNAL IN SiGNALS, IIANUAL OFF . , 

PR I VAT£ 

P ,B. X .O~ 
LINE FOR LOCKED IN L INE PRI VATE CIRCUITS AREAS CI RCUIT LAMPS OR COMB I NEO LIN E 

COJ.IB I NEO LIN£ AND PR I VAlE 
L INE 

L1 HE AND BUSY LA~PS, 48 
BUSY LAI.IPS, T illE OU 43 ~~cm/~3~PEC If tEO OF LOCKED I N S IGNitS. 
0 IAL ARt AS HOLO CKT. FOR CENT. OFF. OR 0~ 1 PER 
COMB I NED L INE AND PBX LINE. ( SEE NOTE 126). 38 LINE 
BUSY LAI.IPS, T II.IE OU 44 OF LOCKED I N SIG-~UX. HOLD C KT. FOR CENT. OFF. 
N~LS , MANUAL AREAS OR PBX LINE (WHEN A ~EY OR 

K(YLESS STATI ON NOT ARRANGED I PER SWI TCH ING RELAY CI RCUIT 27 AS REQO . 
FOR HOLD I NG EXCLUDES STAT I ON 9 LINE 

L INE LA UPS, BUSY LAMPS , OR I PER 
ARRANGED FOR HOLDI NG OR WHEN 

COMBINED L INE AND BUSY LAMPS 28 LINE PER 
CUTOFF KEY I S USED TO CUT 

IN LAI.IP I ND I CATORS STAT ION 
OFF SHT I ONS ARRANGED FOR 
HOLD I IIG) 

I PER INT[RCOUMUNI CAT lNG SIGNALING 
15·251' AC SUPPLY FOR 

I At.IP . D 1 AMP. 
LO AD 

CKT . ( W11EN BOTH CODE AND 
BUZZERS - SEE FORMU- f-- 30 SELE CTIVE SIGNAL ING ARE RE - 10 \ PER 
LA NO. 7 1 PER 

QU IRED FOR ANY BUZZER ASSD- F IG. 2 1 
2 AUP . E 2 AMP. ~l ~;~g W ~~~ /N I NTERCOMMUN 1-

LOAD 
I Pf R 3 ,2 

14-26Y, BATTERY FEED CKT . EA~~K 
AMPS. 

FOR PRIVATE LINES OR INTER- 11 F IG. 7, 
9 -1 1V AC SUPPLY FOR LAMPS 31 REQD 

CQI.IIIUNI CATING LINES 12 &. 13 
SEE NOn 
22 AND 

NO AUTO. SI C.-NOT 
FORMULA 

ARRANGED TO CON- 13 
NO. 6) 

TROL T IME OUT 

J86 73lA POWER M I NTER- NO AUTO . S IC,-
47 I PER UNI T- 10V. AC TAP ZR COioi~UN 1- ARR ANGED TO CON-

LINE 
FIG . 3 1(9- 11V,.<C 

TROL T 11.1£ OUT CATING 
FOR LAMPS LOCAL SLOG . OR 

LINE CKT. Z WAY AUTOMATI C 
IN KEY TEL . C.O. BAT. (SEE 

SIGNAL ING WITH 52 
SETS WITH COMB 1 NED LINE AND 

DR HOT£ 116) 8, 9, 10 c BUSY LAMPS 
WITHOUT ll , 12 OR 13 ZM ~E lllJTTON KEY f: LA~PS IN CELLS US l NG 

SEPARATE FEEDS FOUR I w ,QHouf INDICATORS AND FUSES FOR 
IHTERCDiolliU- BUTTON p PR ATTENDA NTS LAMPS 
NI CAT IHG S!G- KEY CORD I 1 PER L INE KEY HALING KEY EIGHT ~ T STAT ION UN ITS 2~ CELL BAT. CKT. -"-

( 7. 5 TO :;QY. ) G 
BUTTON u H 

REG. {SEE NOTE zs KEY CORD 
I 16) : ~=~~ ~: ~g OR a 
J86731 A POWER - UN IT- 10V . AC TAP M WHEN TWO OR MORE BUZ· 

FOR LAMPS IN FIG. 3 1(9- IlV.IC ZR ZERS ARE OPERATED IN 
I NO I CATORS 

BU ZZER MULTI PLE OVER THE 
AND LOCAL BLDG. OR CKT. SAME BUZZER LEAD I PER 

ATTENDANTS C. D. BAT . POII[R WHERE TH£ SUPPLY IS 15 A APPEAR-
SEPARATE N SUPPLY 14- 26 V. DC AND THE ANCE LI NE KEY FEEDS AND z~ IS " B" OPT I ON DOES NOT 

UNITS FUSES NOT RE-GIVE A SATI SFACTORY 
ONLY QU I RED 14-26Y. SI GNAL 

J86205A REC-~- 1 /2 V. CRY CELLS 7A 
T I FIER 16V. ~~ I PER I AMP. AC TAP L I STEN I NG-eN liNE CKT. 16 :: ~rm~c 23 CELL BAT . G 

SEE NOTE I 16 zs 
l INE I NO ICATOR 17 SEE 

BUZZERS AND DC SUPPLY N BSP 
LAMPS IN 

AC SUPPLY M I PER INDICATORS 
RINGING FEEDER LAMP CKT. I B 

SYSTEM 
DRY CELL BATTERY FEED CKT. 19 I PER FOR INTERCOMMUNI CATING L INES LINE 

NOTES CONT INUEO 
ON NEXT PAGE 

I 
KEY l [LEPIOIE SYSTEM NO. Ill 
LINE AND SIGNALING CIRCUIT 

SD-69091-01-BI 
BELL TELEPHONE LABORATORIES J-35' IHCQftPOoft'I.TED .. _1 .... ... ........ 



DRAWING 

CIRCUIT NOTt: S (CONT.) , CIRCUIT NOTES (CONT. I: ISSUE 

102. WHEN THE BAT. SUP. FOR FIGS.II,20,29,32 ,47,48, 

~ '"U' IUL_ OR ~215 OBTAINED FROM A J86205A RECTIFIER THE 
I OJ. FEo\TURE 011 OI'T loti r~ 

PP. LfAD WHICH MAY BE ON EITHER THE "LO" OR 
(CONT.l OR QUANTIT Y til" TERM. IN THE RECTIFIER SHALL BE CON -

IR. NECTED TO THE "HI" TERM. 

LAMP RES I STANCE CIRCUIT (PRO I PER IIAX 103. IN OETER"41NING THE ALLOWo\BLE HUMBER OF 
VIDE WHEN DC SUPPLY I S USEO L.t.WPS RINGER BRIDGES THE 9A,14A,AND 15 T YP£ KEY 
FOR LAI.IPS IN K(Y TEL. SETS 33 ~~CH FOit TELEPWONE UNITS SHOULD EACH BE CONSID-
ANO WHEN ~ 7. 5 TO SOV. BAT. I LI NES 

ERED THE EQUIVALENT TO TWO HIGH IMPED-USED FOR l2 LAI.IPS) ~~6t':"M~ ANCE RINGERS. 
t;EENCIEll) 

104. 
NOI SE SUPPRESSION CKT~ROV I O£ 
IIHEN REQO. TO SUP PRES NOISE 34 I PER 
INTERFERENCE FROII AUDIBLE SYSTEI.I 
SIGNALS. SEE NOTE 125) 

PROV I DE WHEN ANY STA- I PER 105. WITH "ZG" OPTION THE CONNECTING KEY TELE-liONS ARE TO BE CUT 36 CENT .OFF 
OF'F OR PBX PHONE SET MUST BE EQUIPPED WITH A 

LINE VARISTOR. 

~g~N~~f~ ~6c,:~~~ ~~~~~ 37 I PER 106. WHEN FIG. I2 I S USED WITH FIG. II AND 24V 
FIG. 36 &AT. SUPPLY THE MINIMUM VOLTAGE OF THE 42 

SUPPLY SHALL BE 15 VOLTS. 
FOR STAT I ONS WHI CH CA~ Zl 
CUT OFF OTHER STATI ONS ~ I PE R 107. 

UTO- FOR STATI ONS WHICH CA N CENT, 

f.IAT IC NOT CUT OFf OTHER ZJ OFF . OR 
STATI ONS BUT WHICH CAN 39 PBX L1 NE UTOFF 
BE CUT OfF EXCEPT WHEN ZP (SEE NOTE 
ON THE LI NE 

1--
132) 108. THE MAXIMUM NUMBER OF COMMON AUDIBLE 

FOR STATIONS WHICH CAN SIGNALS TO BE IIIULTIPLED TO THE CONTACTS 
BE CUT OFF AT ANY TIME ZJ 

OF ONE RELAY IS TEN 7A BUZZERS, FOUR 7E 
~HEN F I G 37 I S PROVIDED ZL BUZZERS, OR 12 HIGH IMP£ DANCE RINGERS. 

' I ~ "o· PROVIULO ZK 

~RE USED IN 
109 

~H£N k(Y TEL HE SAUE IN· w 
~NITS OF FIG. 22 jsT ALL AT I OM 

~NO Of F I G, 5 !'RE NOT USEO PR 6 IN THE SAUE X 110. THE "G" TERNINliL OF THE J86205A RECTIFIER INSTALlATION 
OR THE "GAO" TER,..INAL OF THE J86731A 

. IFIG. I zo POWER UNIT SHOULD BE CONNECTED TO GRO. ~H£N fi G. 3 I S FIG 7 OR ~8 
ZE WITH 24AWG OR LARGER WIRE. USED WITH (SEE NOTE 139) 

FOR TIME OUT OF LOCKED·IN I PER IN- I ll. THE NOMINAL VOLTAGES FOR T>iE J86205A 
SIGNALS 

~~~ STALI.A- RECTIFIER AT THt: RATED AMPERAGE ARE 
liON GIVEN BELOW. THE VOLTAGES ARE NOMIN.\l 
I PER 6 ONLY AND WILL VARY CONSIDERABLY WITH 
cE~T .orr. THE I.OAD ON ANY OF T HE TAPS. 

FLASH IN G C I RCU 11 (FOR COI.I- ~6 PBX OR 
BINEO LINE AND BUSY LAMPS) PR IVATE oc SUPPLY FOR RELAYS -18 V. AT 0.5 AMP. 

LINES OR 
DC SUPPLY FOR TAU<ING -3V. AT 0 .1 AMP., 33V. 

F IGS. 52 AT NO LOAD 
CENT ,OFF, FO R NOR~AL RANGE zx AC SUPPLY FOR BUZ2E R 

16V. AT I AMP. AND P.B.X. FOR USE WITH 555 AND LA,..PS 
LINE en. PBX ' S OR WHEN ARRANGED EXTRA RANGE IS qg ZY l PER 112. FOR VISUAL NEEDED ( SEE NOTE LINE HOLO SIGNAL 
(WI NKING) 126) 

INTERI.I I TTEN1ii 
~ 113. AUO IBLE 

SIGNAL z:w 

WINKING CIRCU IT 50 
I PER 
5 LINES 

IF REQO . 114. IT IS NOT NECESSARY TO PROVIDE INDIVIDUAL. I PER 
" G" LEA OS FROM EACH KEY TELEPHONE UNIT INTERt.IITTENT ROUP HAV 

AUOIBLE SI GNAL REQO . 5 1 zv lNG COli- TO THE S.t.ME LAMP INDICATOR IN FIG.28 ONE 
SIGNAL ~011 AUO. "G" LEAD IS SUFFICIENT FOR EACH INOICATOR. 

IGNAL 

115. II[COROOF FIGURES,WIIIWGAHO APIIIIIATUS~HAN~ 

~~ 
; JOB THIS USE IN CIRCUIT 
~~s 0.-TION SEE 

WAS NOTt 
STD. A&M 114.0. ~ECIFY FURN. 

3D FIG.20 FIG.12 
307J 2~J~ 3D RET. 
COI L COIL 

30 l A OlS7177 
VAR. VAR. 

50 FIG. FIGS. 
22 566 

eo FIG.29 FIG.20 
IOD v Y &Z 

158 154 
100 KEY KEY 

TEl.. TEL. 
UNIT UNIT 
198 19A 

100 KEY KEY 
TEL. TEL. 
UNIT UNIT 

11 0 FIG2 

NOTES CONTINUED 
ON NEXT PAGE 

l 
KEY T(L(f'H()oj( SYSTEM NO. lA. 
LIN[ AND SIGNALING CIRCUIT SD-69091- 0I-62 

BELL TELEPHONE LABORATORIES 1"35' 
IH(:Oit~llt4T£0 ,~tllu•"''"· •·•· 



DRAWING 
CtRCUIT NOTES {CONT.h 

CIRCUIT NOTES {CONTJ , ISSUE 
115. RECORDS OF FIGURES,WIRING ANO APPARATUS CHANGES 

115. 
Rr-CORDS OF FIGURES,W.RING AI() Ai>JARATUS~S 1 /BOr~ !CON't IF JOB THIS USE IN CIRCUIT (CONT.) IF JOI!!J THIS 

USE lf\1 Cf .. CUiT 
Qt.\NGEO RECORDS OPTION SEE CHANGE 0 RE'ORDS 0-PTtO"'' SEt ON ISS. DO NOT WAS NOT£ a.. ISS . 00 NOT WAS NOTt ~PECIFY FURN. STD. A&M M.O SPfCIFY 'URN. no. A lUI M.D. 

I FIGS. 
150, 15C· 110 30,31 

~~ 17A. 32,33 
25A 160 

KEY KEY liD zc ZB zc ZB TfL TEL. OR ZB 
UNITS UNITS 

liD zo zo zo.ze 33A OR ZE 
160 KEY 

TEL. 110 ZF u ZF u 
UNIT 

-~ ZG ORJ ~ 105 ZG J 
FIGS. z'HOAF ZH,F 160 ~9~10 

110 F 

ISA ISB f---
l!<.su- •s 57-k['f KEY 160 L3 Oft Ll L l 
~t\Hs ~~ 

120 
TEL. TEL 

UNIT UNIT 
160 A ORB .. I= 3UA 120 ZMORF ZM I F TRANS. 

FIGS. 

I 
170 FIG. 52 flG. 29 ' AN032 12D 34,35 

12 8 12A 36,37 
KEY M(Y 

~W~.. 
170 

TEL TEL 
UNITS UNI TS 120 

2 74AH 307 J i~·zo 170 P,ZO IN!lfl I NOR 
IB,6C 

- ,........-
818C 

130 KEY I 
TEL i UN In 

130 FIG.38 
148 FIG.39 IG.35 
148 zo 

~: ~ II!E, 
1!10 KEY I<EY 

TEL. ~iEL. UN I 'IS NITS 

~~~~ ~ 1!10 KEY kEY 

u~1f5 TEL. 
UNITS 

121~ 

150 ~~ KEY 

Ji}s 
ISO FIGS. .. 41!42 

1!10 K.S.t3 
824 

ISO fi'S!I3 ~~~ 844 

150 IGS.~f 
46,~ 
848 

ISO ZRB ZH zs 
150 ZT OR ZT 135 zra zu zu 

B940R 894 810 894 150 810 

~AV RELAY RELAY REI. A 

NOTES CONTINUED ON NEXT PAG£ 

I 
KEY TELEPI-04E SYSTE.M NO. l A 
LINE AND SIGNALING CIRCUIT SD-69091-01-83 

BELL TELEPHONE LABORATORIES 1'35' INCO.II:f"OAI4.T£ 0 ,.~ .... & . . ... . ... 



C•RCUIT NOTES (CONT.l : 
IH5. 

TYPE OF KEY 
TYPE Of' BAT. TEL. UNIT TO 

Rl VALUE 
FOR 

SUPPLY PI'IOVIOE FOR FORMULA 
FIG.33 N0.4 

LOCAL BAT. 22A OR F 
51-8 CELLS 19RK 21Q-210-

9·CELL BAT. 228 OR G 82-19AH 240•240• 
FOR 22C OR H -s 10-CELL BAT. 

19PG 290-~ 91-
IN 

KEY 
II-CELL BAT. 220 OR J go-TEL. 19DS 3SD-300-

SETS 12 OR 13 
(~lA CELL-BAT. 22D OR J [LAMPS MAX VOLTAGE 19DS !50-350- 124-

26 VOLTS 

23-CELL BAT. 
22E OR K 47.5 TO 50 VOLTS 27!;1-

REGULATION 198A 9DD-900"' 

FOR 23-CELL BAT. 
22D OR J K2 ~7'5 TO 50 VOLTS 279-

AMPS REGULATION 190S 350-350• 

117. PROYIOE I PER STATION BUSY CIRCUIT WHEN DC 
SUPPLY IS USED AND WHEN 47.~ TO 50V BAT. IS 
USED FOR K2 LAMPS FOR STATION BUSY LAMPS. 

118. THE FOLLOWING WIRING DESIGNATIONS WERE 
ASSIGNED ON ISSUE 110; "A"''e" "lf'l<""p" 'b'"''R" 
ANO '"z.A". ' • I I I • ' , 

119. WHERE THREE OR MORE STATIONS ARE LOCATED 
NEAR EACH OTHER AND OC SUPPLY IS PROVID- . 
EO, THE ·~ AND 'LG" LEADS FROM FIG. 33 TO THE 
CONNECTING BLOCK SERVING THESE STATIONS 
MAY BE COMMOiol PROVIDED THAT TH£ TOTAL 
LOOP RESISTAIICE FROM FIG. 33 TO ANY 0 F 
THESE· LAMPS SHALL NOT EXCEED IO""(THE 
MAXIMUM ALLOWABLE FOR ONE LAMP)DIVIOEO 
BY THf NUMe£R OF STATIONS SUPPliED BY THE 
COMMON LEADS. THE "L" TERMINALS ASSOCIAT­
ED WITH THESE LAMPS U FIG.33 MUST BE 
STR4PPED TOGE!HER. 

120.CONNECT THE"±" ANO 'G" lE4DS TO THE TER­
MINALS IN THE TRANSFORMER IN ACCORDANCE 
WITH THE FOLLOWING' 

115 A C 
~---r-·--~B~----+-----~o----~ 
r--~ r---· --;:;B,---- --t------c:o------1 

121. FIG 32 CANNOT BE USED WITH FIG. 25,26 OR 40 
WHEN THE STE40Y DC OPERATED AUDIBLE SIG­
NAL IS PROVIDED FOR FIG. 25,26, OR 40.1N 
THESE' CASES A SEPARATE 19B KEY TEL. UNIT 
MUST BE USED FOR FIG. 32. 

122.THE 393A TRANSFORME'R MAY BE USED WITH 
TWO 2 AMP. FUSES 1r. PARALLEL BY CONNECTING 
ONE SIDE Of EACH FUSE UNDER THE CENTER 
SCREW AND THE OTHER SIDE OF THE FUSES 
UNDER THE OUTER SCREWS. WITH THIS 4RRANGE­
MENT THE LEADS BETWEEN THE TRANSFORM­
ER AND THE 4PPARATUS CABINET SHALL BE 
20 GAUGE OR LARGER. IN CASES WHERE THE 
393A TRANSFORMER IS IN4CCESSIBlE THIS AR­
RANGEMENT MIIY BE USED WITH A SINGLE 2 
AMP. FUSE IN THE±. SUPPLY LEAD AT THE AP-

CIRCUIT NOTES 
122. PJIRATUS CABINET. WHERE MORE TH4N 1-6 

(CONTI AMPS. AT 10 VOlTS AC IS REQUIRED (SEE 
FORMULA N0.6 I, TillS ARR4NGEMENT MAY BE 
USED WITH TWO 2-AMP DISTRIBUTION FUSES 
IN THE APPARATUS CABINET. IN THIS CASE, 
HOWEVER, THE MAXIMUM LEAD DROP IN FOR· 
MULA NO. ~ MUST BE REDUCED FROM I . I ~ 
TO 0.9 VOLTS. 

123. TO OBTAIN SOMEWHAT LONGER liFE IN IN­
STALLATIONS WITH HIGH AVERAGE VOLTAGE 
THE TELEPHONE COMPANY MAY REPLACE A3 
LAMPS BY AI LAMPS IF THE ILLUMINATION 
FROM THE AI LAMPS IS SATISFACTORY. 

124. IF MORE THAN 36 LAMPS ARE PROVIDED DU­
PliCATE BATTERY FEEDS SHALL BE USED. 

125. IN INSTALLATIONS WHERE THE BATTERY SUP. 
PLY FOR PRIVATE LINES OR INTERCOMMUN­
ICATING LINES IS USED FOR OPERATING BUZ­
ZERS OR BELLS AND NOISE INTERFERENCE 
IS HEARD ON THE PRIVATE LINE' OR INTER­
COMMUNICATING LINE WHEN THE BUZZERSOR 
BELLS ARE OPERATING, PROVIDE FIG-34 AND 
CONNECT THE LEADS FROM THIS FIG. ACROSS 
THE BATTERY SUPPLY, AS CLOSE AS PRAC­
TICAL , WHERE THE LEADS TO THt: BUZZERS 
OR BELLS CONNECT. 

126. NORMALLY THE lA, 68 ANO lBO KEY TELE­
PHONE UNITS 4RE PROVIDED. HOWEVER, 
WHEN THIS CIRCUIT IS USED WITH 555 
PBX'S OR WHEN THE RANGES OF THE lA 
&B AND 180 KEY TELEPHONE UMnS 
ARE NOT SUFFICIEfiT THE IB, 6C ,IBC AND 
18E KEY TP:LEPHONE UNITS MAY BE EloiPL· 
DYED IN SOlliE INSTANCES IN PLAC! 0' 
LONG Ulft: CICTS. OR INCREASING' THE BAT. 
SUP. V .. ON ISSUE 1150 THE 110 AtiD II! 
KEY TILEPHOIIE UNITS REPl.AC£0 THE Ill 
6UIC KEY TIUI'tiOH£ UlfiTS ltESPECJIV£LY . 

12l tAl WITH 9 TO II VOLT AC SUPPLY, 'G2 LAMPS 
IN INDICATORS ASSOCIATED WITH THE SAME 
LINE MULTIPLE TOGETHER AND. ALSO MUL­
TIPl:E DIRECTLY TO LAMPS IN KEY TELE­
PHONE SETS AND 4TTENDANTS' LINE KEY 
UNITS. 
tBI WITH 14 TO 26 VOLT DC SUPPLY A3 L4MPS 
IN INDICATORS ASSOCIATED WITH THE SAME 
LINE MUlTIPLE TOGETHER, MUlTIPLE TO 
LAMPS IN 4TTENDANTS' ~INE I<EY UNITS ANO 
MULTIPLE TO THE COMMON "l' ANO "~G" 
LEADS OF THE LAMP RESISTANCE CIRCUIT 
FOR KEY TELEPHONE SET LAMPS ASSOCI­
AT£0 WITH THE SAME LINE. 
(CIWITH 47.5 TO 50 VOLT 0C SUPPLY K2 
LAMPS IN INOIC4TORS, LAMPS IN KEY TELf­
PHONE SETS 4NO LAMPS IN ATTENDANTS' 
LINE KEY UNITS CONNECT INOIVIOUALLY 
TO RESISTANCES IN FIG. 33 EXCEPT AS PRO­
VIDEO IN NOTE 119. 

128. PRIOR TO ISSUE I~D FIG. 30 WAS USED FOR 
A3 LAMPS IN INDICATOR$ AND FOR BUZZERS, 
FIG. 31 W4S USED FOR 51A LAMPS IN INDICA­
TORS ANO TELEPHONE SETS. 

NOTES CONTINUED ON NEXT PAGE 

KEY T£L(f't01( SYSTL'1 NO. lA 

I 
LIN[ AND SIGNALING CIRCUIT SD-69091-01-84 

BELL TELEPHONE LABORATORIES , -.,;5"" ~··•w •• •·• ·•· 
INC01""'011tA'tii!O ;;/ 



CflCUIT NOTES (CONT. l : 
129. WITH THE J86731A POWER UNIT IF MORE THAN L6 AMPS AT IOV. AC IS REQUIRED THE IOV. AC FUSE IN THE POWER UNIT MAY BE RE· PL.ACEO BY TWO 2 AMP. fUSES SEPARATED BY A NO. 10 BRASS WASHER ON EACH MOUNTING SCREW. WITH THIS ARRANGEMENT THE CON­DUCTORS BETWEEN THE POWER UNIT AND THE APPARAT US SHALL NOT BE SMAL.LER THAN 20 GAUGE A"ND TWO 2 AMP. FUSED DIS­T RIBUTION CIRCUITS MAY BE USED. THE "MAX­IMUM L EAD DROP" FROM APPARATUS CABIN ­ET TO IOV. AC SUPPLY IN FORMULA 5 MUST BE REDUCED FRON 1.15 TO 0 .9 VOLTS. 

130. WHEN THE J86731A POWER UNIT IS USED BATTERY DESIGNATED "A", BATTERY DESIGNA­TED "e"(EXCEPT WHEN A C SUPPLY CAN BE USEDl AND BATTERY DESIGNATED "c" 
SHOULD BE CONNECTED TO THE 20V.TALK TERMINALS. 

131. IN FIG. 29 LAMPS MUST BE L IGHTED BY THE SAME POWER SUPPLY WHICH OPERATES THE BUZZERS. WHEN ANY LAMPS IN KEY TELE ­PHONE SETS ARE USED, USE 14·26V. DC LOCAL OR BUILDING BATTERY PER MOTE 116 ( WITH "G" OPTION) OTHERWISE USE 14 · 2.6V DC OR 15· 25¥ AC ("N" OR "M" OPTION) .IN EITHER CASE uSE A3 LAMPS (z M" OPTION) F OR LAMPS IN INDICATORS 

132. FOR STATIONS WHICH ARE REQUIRED TO CUT OFF OTHER STATIONS PROVIDE ONE FIG. 39 PER STATION PER LINE EXCEPT T HAT TWO OR MORE OF THESE STATIONS WHICH ARE NOT REQUIRED TO CUT OFF EACH OTHER 
SHOULD BE CONNECTED TO THE SAME FIG. 39 PER LINE. 

133. WITH ~EY TELEPHONE UNITS 22F TO 22K PROVIDE ENOUGH UNITS TO OBTAIN 1/3 UNIT PER 2 STATIONS PER LINE. WITH ~EY TELE ­PHONE UNITS 22A TO 22£ PROVIDE ONE UNIT PER 6 STATIONS PER LINE. 

134. WITH I<EY TELEPHONE UNITS 22F TO 22K TERMINALS 4 AND I MAY BE STRAPPED TO TERMINAL 3 FOR THE TYPICAL ARRANGEMENT 
SHOWN IN FIG. 33 OR THE SE TERMINALS MAY BE CONNECTED TO "[" LEADS FOR DIF­
FERENT LINES AS REQUIRED . 

135. 111 LOCATIONS WHERE INDUCTIVE NOISE HA S BEEN EXPERIENCED WITH 15 TYPE KEY TELEPHONE UNITS IMMEDIATELY AFTER THE CALLED PARTY ANSWERS PROVIDE "zu" OP· TIOH AND A 69 OR 6 C KEY TELEPHONE UNIT. OTHERWISE PROVIDE "zT" OPTION. 

136. FIG. 40 MAY BE USE D TO PROVIDE TIME OUT OF LOCKED IN SIGNALS IN EXISTING INSTALL­ATIONS OR NEW INSTALL ATIONS WHERE 15A OR 8 AND IBB OR C KEY TELEPHONE UNITS ARE AVAILABLE EXCEPT IN LOCATI ONS WHERE INDUCTIVE NOISE HAS BEEN EXPER· IENCED WITH 15 TYPE KEY TELEPHONE UNITS IMMEDIATELY AFTER THE CALLED PARTY AN SWERS. IN THESE LOCATIONS USE FIG. 43. 

137. WHEN A 16A KEY TELEPHONE UNIT IS REQUIRED WITH A PRIVATE LINE CK T. 
IN LOCATIONS WHERE INDUCTIIIE NOISE HAS BEEN ExPERIENCED WITH 15 TYPE KEY TELEPHONE UNiTS IMMEDIATELY AF.TER THE CALLED PARTY ANSWERS USE FIG. 1 WITH 1'16.41 OR 43 INSTEAD 
OF FJG. 48· 

138. WHEII THE 6C KEY TELEPHONE UNIT IS 
PROVIDED IN FIG.42 NOT MORE THAll ONE 
HIGH IMPEDANCE RINGER SHOULD BE: CONNECTED ON THE: STATION SID£ OF OF THIS UNIT. 

139. WHERE LOCAL INSTRUCTIONS CALL FOR A CONDENSER IN SERIES WITH A RINGER ON PRIVATE LINES USE "zD' OPTION INSTEAD OF"ZE" IN FIG. 3 WHEN THIS FIGURE IS uSED WITH F IG. 1 OR 48. 

140. THE CIRCUITS DESIGNATED ' FOR MANUAL AREA S ' AR E REQUIRED WHERE INCOMING RINGING COMES THROUGH A RING- THROUGH REPEATING COIL. I~ A MANUAL OF FICE. IN Jl~c5"R 0~~ERA~t:f.SMI~E8li~?~6Ts DESIGNATED 

141. THE CAPACITOR C AS SHOWN IN FIG. 108 MAY BE AOOEO ACROSS THE SUPERVISORY RELAY COIL I IN lA, 5A, 68, GC, lSD, AND IBE KEY TELEPHONE UNIT ) IN ORDER TO REDUCE THE NOISE CONDITION CAUSED BY THE UNBALANCE IN HIE TRANSMISSION. 

I 
K[Y TELEPHONE SYSTEM NO. Ill 
LINE liND S IGNALING C IRCUIT SD- 69091-01-85 

BELL. TEL.EPHONE LABoR ATORIEs 1 ':tis ... INCORPOIIIIATI!':D ~ 

DRAWING 

, ~:r · 



' DRAWING 
ISSUE 

~ KEY rELEPHONE ·UNITS USE.O 0 JON~ I:SEO 
APP. OR LOC. AP P. OR LOC. APP.OR LO C. K.T.U USI!:O IN FIG. K.ru USED IN FIG. WIRI NG SHEET WIRING SH(<T WIRING rSH((T 

z K ZF Cl lA 8 49 19A 25,26 
c~ C l 18 38,49 1911 4 0 4 6 y .J ZG C I 2A II ZOA 2 4,26 

X H ZH C3 3A 10 102,103 C 4 ZlA w C4 Z1 Cll 4A 12 105 107 
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C6 c 2 1 ZQ C IZ 13C 52 
C7 ZR 3.0~ 40, 4 ~ ca. 
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2~22:426 J IA 47 4& 14A C9 E ZT CIO C IO c 4 

~ 22,23 3JA so Cl3 0 zu 
Cl4 8 Cl8 158 25 40 
CIS ... Cl zv 

c zo 1SC 22, 41. 
Cl6 150 43 48 49 Cl7 ZA · C I zw 

23,25,40 t.A 
Cl8 ZB Cl 8 16A Cl zx 4 1,4 3 48 51 c 19 zc . c 3 zv 17A 26,27, 32.~7 C21 

ZD 178 24450 
ZE 

c J 
~- 25 

~ 25,40 

~ 
16E :J,~t 

t 
KEY TEltl'tOI[ SYSTEM NO. lA 
LINE liN) SI GNALING CIRCUIT SD-69091-01-86 

BELL TEL-EPHONE LABORATORIES 1"35' 
INCO!Itii>O.A:A.TI:O 
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FOR NO LOCAL BATTERY METHOD OF COMPUTING DIRECT FEEDER RES ISTANCE MAX. ALL OWABLE. RES. IN DIRECT FEEDERS TO MAINTAIN 14 VOLTS AT THE KEV TELEPHONE SYSTEM FORMUL A NO. I _ FEEDER VOLTAGE DROP ( SEE TABLE NO.I l RES. OF FEE DERS A+ B-.C+DtEtFtG tH+l tJtK+L+M+NtO+ PtOtR+S+ Tt UtV+W+X+Y+ Z+ABISEE TABLE N0.2) 

TABLE NO. 2 VALUES IN AMPS . 
A= .031 X NO. OF Fl GS. 7 PRIVATE LINES s= .0 14 X NO. OF FIGS-10 INTERCOM SIGNALING c: .071 X NO OF Fl GS II TALKING BAT. SUPPLY o: .02.9)( NO OF FIGS. 2?. LINE !.IGNAL CI\T 

E: .07?> X NO. OF FIGS. 24 LINE 51GNAL CKT. 
F: 0.149 FOR 1ST Fl G. 25 LINE SIGNAL CKT. 

G= .059 /C. NO. OF OTHER FIG5. 25 LINE SIGNAL CKT. 
H = O,IQ!. FOR 1ST FIG. 26 LINE SIGNAL CKT. 

I = ,073X NO OF OTHER FIGS. 2t> LINE SIGNAL CKT. 

J= .020 X NO. OF FI GS. 27 SWITCHING RELAY CKT. K• .062X NO. OF FIGS. 20,29AND 52 INTERCOM LINE CKT L= ,03!> X NO. OF L AMPS (F IGS. 2 , 6A & 2tl OR IN ATTENDANT's LINE KEY UNITS) SUPPLIED BY "N" OPTION M• ,017 X NO. OF 7A BUZZERS FIG. 15 
N= .04~X NO. OF 7E BUZZERS FIG. 15 O• O.IOOX NO . OF FIGS. 32 INTERCOMMUNICATI NG LIN E CKT. 

NON-REG. 2 4 V. C.O. SUPPLY 
(A) I I CELL MAIN BAT. 
(B) 24V SUP. DERIVE D FROM 

4 8'.! BAT. TH AU COUNTER 
CE LLS SI NGLE Sl'EP 
VOLTAGE CONTROL 

(C) 24V. SUP. DERIVED FROM 
12 CELL BAT. fLOATING 
FROM 48 V, BAT. 

REG. 2 4 V. C.O. SU PPLY 
(A) 12 CELL TAP ON 24 CELL 

MAIN BAT. 
(B) 12 C ELL l'AP ON 23 CELL 

MAIN BAT 
(C) 24 V SUP DERIVED FROM 

48V BAT THR U COUNTER 
CEL LS MULl'I- STEP 
VOLTAGE CONTROL 

TABLE NO.I 
FEEDER VOLTAGE DROP 

VO L TAGES AT FUSE 
PAN. IN CENT. OF F 
OR AT BLDG. BAT 

MAX. MIN . 
28 20 
28 20 

28 2 1 

25 21 

26 23 

26 22 

P& .060 X NO. OF FIGS. 35 AND 39 AUTOMATIC GUT-OFF CONTROL GKT Qs .095 X NO. OF FIGS. 36 AUTOMATIC CUT- OFF CKT. BUILDING BAT.CONTINUOUS CHARGE R: .020 X NO. OF FIGS. 37 RELEASE OF AINGUP RELAY AND BUSY L AMP CONTROL CKT. SI9NAb\N<i CKTS. AS FOLLOWS: I L WITH TIME OUT II WITHOUT T IME OUT I FIG I_ •iO.OF- LiNES II NO: Of' LINES 2 , S I 4 r 5r6 1 1 2 1 3 1 4 1~16 Is • 140 - - I.26DT.295U25I.35~ I.3B5f.4 15 T : 41 1.060 oo ,130 .160 J90 .24C o70 IJ20 JBO .240.300];360 U• 42 !1 44 .13 r2-IO 28 05 .4 20.49< .\30f.210 .290.350.420~530 v. 43 a 49 .035 l:'o7o oo .130 .160.190 .o4s .09C J35 .1ao 225 .210 48LINE SIG-DNLY ,060 ..J()O J30 .165 .205 250 80 .15D 200 .24~W!90 .335 W• -:oM~!. LINE a BUSY .03 5 .065 .095 J?.Q. .1~ .19D .Q!0/.130 .ISO .220.),g,60 .30Q. X• .115X.NO. OF FIGS.4S TIME OUT CKT. 
Y: .IIOX NO. OF FIGS. 4 6 FLASHI N G CKT. Z• .056 X NO. OF FIGS.47 INTERCOMMUN ICATING CKT. AA : .042 X NO. OF LAMPS SUPPLIED BY 14 • 26V DC (FIGS.2, SA , 28 ANO IN ATTENDANTS KEY UNITS.) AB• .090X NO. OF FIGS. 50 WINKING CKT. 

FORMULA NO. 2 
MAX . VOLTAGE OF THE CENT. OFF. OR BLDG. BAT 

(A) 10 CELLS 
(B) I I CELLS 
(C) 12 CELLS 

BU ILD lNG BAT. VOLT. CONTROL OF CI1ARGE 
(A) 10 CELLS 

MAX. CURRENT WHICH 
MAY BE SUPPLIED TO = THE SYSTEM . 

(SEE TABLE NO. I) 
•AA APPRO><. RES. OF ~ 14 FEEDERS A +B+C. + D+E +F +Go +H "+1 +J +"' .... ... ... .. ,...._n..o.n~~._c:~"T .. I t~v .. w .. v ... v ... 7 ... AD C SEE TABLE NO. 2 ) 

24 18 
26 20 
28 22 

23 18 

FEEDER 
VOLTAGE 

DROP 

0 
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7 

7 

q 

B 

4 
E> 
8 

4 

"' > mo 

~ 



ID 
111 
r-r 
-1 

Fl 
,..,. _,.., 

111 i!i-< , .... 
iX ~~ so •z ~~ ~"' 
~r ~: s~ 

0 ~!a 
:u '"'~ l> 
-1 ~~ 0 :u ...,_ 
iii ~ 

Cll 

~ 
<.oi l 
(/)' ......._ 

(/) 

I? 
G) 
(Q 
0 
(Q 

I 

Q 
I 

Cll I--, • 

FOR LOCAL BATTERY 
METHOD OF COMPUTING CHARGING RATE OF LOCAL BATTERY, BATTERY FEEDER RESISTANCE 8. FUSING 

fORMULA NQ. 3 
BATTERY CHARGING CURRENT_ b(A2+82+ C2+D2 +E2+F2+G2+H2t12+J2+K2tl2tM~tD2t P2t02• R2•S2+T2)X 1.25 (NO. OF" WORI<ING DAYS PER WEEK) 
(fOR e BUS'r' HRS P£R DAYJ - 24 

7 

TABLE N0. 3 
A2 =.00 5 X NO. OF FIGS I I BAT TERY S\J PPLY WHEN USED WJTH INTERCO M. 

L INE, FIG 12 OR 13 
B 2 = .0 15 X N 0 OF Fl GS. II BATTERY SUPPLY WH EN USED WIT H PR1114TE 

LINE, FIG 7 
C2: .004 X N O. OF FIGS 20,29 ANO 52 INTERCOM. LINES 2 WA Y AUTO. SIG. 

D2 = .OOb X N O OF FIGS. 25 LIN E SIGNAL CKT WHEN USED WITH C.O. OR 
PB.X. LINES 

E2 = .0 13 X NO. OF fiGS. 2 ~ LINE SIGNAL CK T. WHEN USED WITH PRIVATE 
L INES, FIG. 7 

F 2 =.002 X N O. OF F IGS. 2b LINE SI GNAL C KT. WHEN USED WITH C.Q OR 
P. B.X. L INES 

G2= .004 X NO OF F IGS. 2b LINE SI GNAL CKT. WHEN USED WIT H PR IVATE 
LI NES, FIG 7 

H2 =.002 X NO. OF BUSY LAMPS WHEN USED WITH INTERCOM. LINE 
FIG. 32, 47 OR 52 

12 =.003 X NO. OF BUSY LAMPS WHEN USED WITH C.O. OR P.B .X. LINES. 
J2 = .007 X NO OF BUSY LAMPS WHEN USED WITH PRIVATE LINES, FI G. 7 
K2 : .00 7 X NO. Of FIGS. 32 INTERCOMMUNICATING LINES 2 WAY AUTO SIC. 
L2 • .006 X NO. Of fiGS. 35 AND 39 AUTOMATIC CUT-OFF CONTROL CKT. 
M2 • .005 X NO. OF FIGS. 36 AUTOMATIC CUT-Of f c.K1. 
N2 • .002 X NO. OF FiG.S. 37 RELEASE Of RING UP P.ELAY AND 6 USY LAMP CONTROL CKT. 
02 • .0 10 X NO OF fiGS 40 LINE SIGNAL CKT WHEN USED WrTH C.O. OR 

P. B. X. LINES 
P2 • .020X NO , OF f iGS. 40 LINE SIGNAL CKT WHEN USED WITH PRIVATE LINES 
Q2 • .007 X NO. OF" FIGS. 41,43,44 OR 49 LINE SIGNAL CIRCUIT. 
R2 • .004X NO. OF LINES CONNECTED 10 FIGS 45 TIME OUT CKT. 
52 • .004 X NO, or FIGS. 47 INTERCOMMUNICATION CKT. 
T2• .ole X NO. OF FIGS. 4& PRIVA'TE LINE CKT. 

RE$ or CABLE n:EDERS = 8 IIOLTS 
(WHEN 24 V SAT FEED!:RS BAT. CHARGING CURRENT 
ARE USED TO CHARGE 
18V KEY T EL SYSTEM BATTERY) 

RES OF CABLE n:EDERS• 30 1/0LT 
{WHEN 48V BAT FEEDERS BAT. CHARGING CURRE NT 
ARE VS£0 TO CHARGE 
18V. KEY TEL SYSTEM BATTER~'} 

fUSING NOTE FOR LOCAL B4TTERY FOR MAll OF 6 L INES. 
(fUSES TO BE LOCATED AT THE BA'TTERY) 

SATTERV OESIG, "A' 
Of A LINE 1 ASSOCIATED 
CIR CU ITS. 

BATTERY OESIG ' B' OF CKT 

LINE 

2 
3 
4 

5 
6 

F"IG. 22, 23,2.4,25,26,40,<41,42 ,43, 
44 48 48 AND 50. 

BATTERY DESIG. 'c"oF SIC. CKT. 
FIG 40 OR T IME OUT GKT fiG 45 

BATTERY DESIG ' A' OF SWrTCHIN<!I 
RELAY CIIKUI T fiG. Zl. 

BATT ERY FOR LAMPS IN KEY 
T EL. SETS. 

PROVIDE 2. "MP. fUSES. 
CONNECT TO FUSE 

2 
3 

2 
3 

I " 

2 

3 

4 

*WHEN BOTH LAMPS AND AUTOMATIC CUT-OFF CIRCUITS ARE 
FED FROM EITHER OF THESE FUSES CONNECT BATTERY 
DESIG."B" AND BATTERY DESIG. 'c" TO FUSE 5 . 

., .. m-i 
"'a; c: _ 

"'~ 



MISCELLANEOUS FORMULAS 

FORMULA NO.4 MAXIMUM ALLOWAS.LE BATTERY FEEDER RESISTANCE FOR LAMPS FOR LOCAL BATTERY OR SUILOING BATTERY OR FOR DIRECT FEEDER FROM 48 V CENTRAL OFFICE BATTERY. FOR USE WHERE ANY LAMPS IN KEY TEL. SETS OR K2 LAMPS ARE USED I SEE NOTE 12 4). 
RESISTANCE OF FEEDERS= TOTAL NU~BE~SE~F ~O:JP~61lN SYSTEM 

(RI) IN THIS FORMULA IS ADJUSTED TO PROVIDE AT LEAST 7 VOLTS AT LAMPS IN KEY TEL. SETS WITH A MAXIMUM TOTAL RESISTANCE OF to- IN LAMP L EADS "L" AND "LG~ 

FOR MULA NO.5 9 TO l tV. AC SUPPLY. MAXIMUM ALLOWABLE RESISTANCE OF THE"!' AND "G" LEADS BETWEEN THE TRANSFORMER OR POWER PL ANT AND THE KEY TEL. UNITS. 
115 (VOLTS· MAXIMUM LEAD DROPI RESISTANCE OF WIRE- .035 X NO. OF 51A LAMPS+ .0 44 X NO. OF G2 LAMPS LIS VOLTS IS THE MAXIMUM DROP · ALLOWA8LE TO MAINTAIN A MINIMUM OF 7VOLTS AT THE LAMPS WITH A MAXIMUM TO TAL RESISTANCE OF 25~ IN LAMP LEADS " L" AND " LG". 

FORMULA N0.6 MAXIMUM CURRENT REQUIREMENTS FOR IOV AC SUPPLY. MAXIMUM CURRENT • .042 X NO. OF 51 A LAMPS + .052 X NO. OF G2. L AMPS. 

FORMULA N0.7 MAXIMUM CURRENT REQUIREMENTS FOR 16 - 21V. AC SUPPLY. MAXIMUM CURRENT• .0375 X NO. OF A3 L AMPS + .0185 X NO. OF 7A BU ZZ ERS. 

FORMULA N0.8 MINIMUM RfS~TANCE OF LOAD ON 20V DC FOR USE WHEN A MINIMUM RESISTANCE LOAD IS SPECIFIED FOR RECllrt!:F\5 OR POWER UNITS 
MINIMUM RESISTANCE= 14 A+ S +( + D + E + F + G + H +l +J + K+ L+ 1\A+ N+ 0 + P + 0 t R + 5 ,._ T .. U + V+ w• ·X+ Y + HAB !SEE TABLE N0.'2) 

THE MINIMUM RESISTANCE FOR TKE J86205A RECTIFIER IS 45'"' WITH . THE "LO" TAP AND 55'"' WITH THE" HI" TAP. 

I 
KEY TELEI'tOIE SYST()I NO. lA 
LIN( AND SIGNAL ING CIRCUIT 

SD-69091-01-89 

BELL TELEPHONE l.ABORATORIES ~ -3s"" ltoiCOit:~()llu, TED 

DRAWING 

il 



FOR NO LOCAL BATTERY 
METHOD OF FUSING DIRECT FEEDERS 

FIG.IOf 

C.O, OR BLDG . BAT. EQPT Ar KEY TEL. SYSTEM J 
BATTERY 

Z AMP. 

C.O.OR BLDG BAT 

_rr+l " 

~ .I 

1 

2Ah4P. 

CO. OR BLDG-BAT. 

..... 

I : R\ TO C KTS. 

0 o )).--'---_.:;G~R~O~U~N!,..!:D (CONN ECT TO 

s~E NOT~A TERMINALS O N p 

~ 

l 

~ 5 KJ.u:s REQUIRING 
BATT ERY AN D GR D 

TO CABLE 
SHEATH 

FIG.I02 
21A I<.T.U. 

4 4 ..,.; '"""~ ... 
2 ~2 BATTERY 

5 5 TO Ci<TS. ... 
60 3 3 BATTERY (CONNECT TO 

0 7 il TERMINA L S ON 
~ROUNO I<.T.U:S REQU IRIN G ... 

~lJ 
BATT ERl' AN D GAD 

2A'4P.-

, 

-~9) 
TO 

CABLE 
SHEATH 

FtG. I03 

21AKT. U 

4 4 I I BATTERY .... ,rr+l 
1 ...... 

1 t .... 
~~~~2~B~M~T~E~RY~I 

~-q~~-----~~~.------4~5~~5~ 

..... 

1 ~ r 
; I .... 

...... j 
...... ..... 

0 7 

3 a~TTERl' TO CI<TS 

'--f.::.B---L Z Ah4P. GROUNO 

CONNECT TO 
TERM INAL S ON 
I'..T.u:s REQUI RING 
BATTERY AND GRD.) 

...!tiRU f USES } TO 
- --- fEED ERS 

CONNECTING 
TO 2 ND 21A Ia KJ . U. 9 

TO CONNECT 
CABLE TO 9 TER"' 

SHEATH ON 2ND K T.U 

CONN ECT 
TO"B' TERM 

ON 2 ND KT.U. 

KEY TELEPHONE SYSTEM ND . l A 

r 

DRAWING 
ISSUE 

~ 

LINE M10 SIGNALING CIRCUIT 50-69091-01-810 

BELL TELEPHONE LABORATORIES ~-3• 5--" , ...... .. .... . 
INCO"..O"ATED 



c.o BAT 
I!AMP. 48V rrN·,=:· 

C -0 BAT. +~MP. 
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~""~ · y TO CKTS. 
BAT TER ("G" OP T ION) 

GROUND 

l:!ATT ERYJ 
TO CKT S 

'G" OPTION) GROUND 
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TO CKTS. 
("G" OPTION) 

GROUND 

DRAWING 

-

FIG. 108 !SEE CKT NOTE 14 1) 
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KEY TELEPIQ;E SYSTEM NO. l A 

I 
LIN£ ANO S IGN ALI NG CIRCUIT SD-6909 1-01-811 
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DRAWING 
ISSUE 

~ 0 
-

NOTE A : 

PROVIDE 
fEAT URE OR OPTION 

FIGS 
jAPP. 
OR QUANTITY 
Wll. 

WHEN THE MAX. CUFIRENT WHICH MAY BE READIL Y .t.CCESSIBLE 101 
SUPPLIED "TO THE SYSTEIIA DOES NOT EXCEED NOl READILY ACCESSIBLE I NOT OVER 1.6 At.!PS. (SEE FORMULA NO.2) AND THE fUSES AND THE f'EEDER 14 OHMS 

102 
AT THE CENT. OFr OR BLDG. BATTERY ARE RESISTANCE IS OVER 14 OHI.!S 101 
WHEN T HE MAX. CURRENT WHICH MAY BE 5UPPL1t:D TO T HE SYSTEM EXCEEDS 1.6 A t.APS. 
(SEE FORMULA NO. 21 WHE"THER THE FUSES AT THE CENT. OFF OR BLOC. BATTERY "''lE OR 

103 ARE NOT READILY ACCESSIBLE. A 2 At.AP FUSE IS M:QUI~D FOFI EACH 1.6 AMP. OF MAX. 
CURRENT WHICH MAY BE SUPPLIEO TO THE SYSTEM 
FOR CABLE SHEATH RETURN. (CABLE SHEATH RETURN SHALL ONLY BE USED WHEN THE 

-~~~f~"; IS LOCA\.\.Y GFIOUNOED AND LOCATE!> IN THE SAME BLDG. AS THE KEY TEL . 5 

FOR METALLIC:: RETURN (METALLIC RETURN SHALL ALWAYS BE PROVIDED WHEN THE BATIERY IS NOT LOCATED IN THE SAME B\.(X;. AS IHE KEY I EL. SYSTEM OR WHEN II 15 I 
LOCATED IN IHE SAME BLDG. AND II IS Cli.t.RGEO OVER loiEIALLIC RETURN FEEDERS.) 

RE.t.DIL Y ACC£ SSIBLE 104 
WHEN I HE NUMBER OF LAMPS IN THE 

NOI READILY ACCESSIBLE I NOT OYER 105 SYST EM I S 24 OR L ESS AND THE L "O' 
CENT. Off. BATTERY IS AND T HE fEEDER 36 OHM S FuSE fOR 46V. RESISTANCE IS lOVER 36 OHMS 104 BAT. 

WHEN THE NUMIIER Of LAMPS IN "THE S'fSTEM IS NOT MORE THAN 46 NOR IDS SUPPLY 
LESS TH.4N 25. l 
I CONNECT THE BATTERY LEAO FROM THE NO.I IERMIN.4L 10 CIRCUIIS Of LINES ~ O" l 
3lS .4NO THE BAIT!RY LEAD FROM THE NO.2 TERMIN.4L TO CIRCUITS CF ·r· 
LINES 2 ,4 ' 6). WUS! 

FOR 9,10, 11, WHEN T HE FUSES AT I HE BLDG. RE.4DILY .4CCESSIBLE 106 12 OR 13 BATTEIIY ARE CELL BAT. (PROVIDES FOR A ~.!AX. Of 36 LAMPS) NOT 
107 S([NOltll6 RE.4DILY ACCESSIBLE 

FOR LOCAL BATTERY (6 CELLS! · 
106 ( PROVIOES fOR .4 MAX. OF 36 L.4MPS l 

( 2 AMP. FUSE TO BE LOCAIED AT THE BATIERYl 
WHEN CAPACITOR C ACROSS T HE SUPERVISORY RELAY COIL ' IN lA, 5A, 68, 6C, 18 0, AND I PER 
18E KEY TELEPHONE UNIT IS REQUIRED I SEE CI<T NOTE 141) JOB 

RELAY 
COIL 

FUSING NOTE FOR FIGS. 102,103, 105 \.107 BASED Oi'l A MAX IMUM OF 6 L INES PER INSTALLATION 
WHEN A MAX. Of WHEN I.IORE THAN 
3 FEEDER FUSES 3 FEEDER FUSES 
ARE REQUIRED ARE REQUIRfD 

LINE 
CONNECT TO FUSE IN 

CONNECT TO FUSE 1ST 2ND 
21A K.T.U. 21A K.T.U. 

I I I 
2 2 2 

B.4TTERY L>ESIGNATED "A" Of A LINE AND 3 3 3 -ASSOCI.t.TED CIRCUITS 4 I - I 
2 - 2 

6 3 - 3 

F l:.~~~~R~3~~~~~~A~:~~·~~ ~~ ~~c..~T46 4 6. AND !I J* I * -
BATTERY DE SIGNAlED c OF SIC. CIRCUIT 

FIG. 40 OR TIMEOUT CKT F IG, 4 5 2*· 2. -
BATTERY OESIGNATEO "A" OF 

3 3 -SWITCHII'fG RELAY CIRCUIT FIG. 27 
BATTERT' FEEDER FUSES 4,5. 6 4,5,6 4 , 5,6 

~ WHEN BOTH LAMP$ AND AUTOMATIC CU'l'OFF CIRCUITS ARE SUPPLIED BY EITHER OF THESE FUSES 
CONI'lECT BATTERY DESIGNATED " B" AND BATTERY DESIGNATED "C" TO A SEPARATE FU SE 
USING ANOTHER 21A IU.U. I, NECESSARY. 

I 
KEY TELEI'tOIE SYSTEM NO. I A 
LINE PW SIGNALING CIR<:Uil SD-690~1-01-812 

BEL L TELEPHONE LAeORATORI~S . -· INC Oftf"OftAT&O 3S ''"'""· * ~·J· •· 



at 

FIG. I 

LINE CIRCUIT 

FIG. 8 

HOLD CIRCUIT 
SEE NOTES 126 8141 

TO CENTRAL{.:..T ---,._-------------___.,:T~I [..._ = l = ..:,:25;..4 -+----------11Tp-!:J; ~{..:..:4---+--bc4>--IA_K_E_Y_T_E_L_E_P_H_O_N_E_U_N_I_T_-, 
OFF ICE OR I I . P. B.~KfJNE R Rl R2R ~ ~ .;,R~-+---+-+-o"--...--------, 

1RT DIRECT OR l ~[r 
KT. TO 51GNALING CKTS. FIG. 3 THRU 51GNAL c IM 
R FIGS.3&17 FIGS.5&&0 ~Ilffil. L) 

TO LINE CKT. 
OR PRIVATE LINf CKT. 

FIG. I, 7 OR 4B 

dt
r=--= 

FIG. 17 

LINE INDICATOR _ 

~'"'~ '" 
~ 

/ 

...... 

TERNAL 
Zf' 21B·3 CONNECTING BLOCK5 
INDICATOR AT THE VARIOUS STATIONS 

LINE RINGER ~g;~~4i.~3~6112 6 2M l25w A 
5,26, PR OV IDE ONLY ON 
44 CE NTRAL OFFICE 

zc, 531A-3 SUBSET 

ZB, 5840E SUBSET 

ZEt ZD 
L2 

=1= 
BOR 

( K 

( R OR 
Ll · 

- o R P.B.X LINES 
NOT ARRANGED 
FOR HOLD ING 

PROVIDE ONLY ON 
1---1--+-+-- CENTRAL OFfiCE 

OR P.B.X. LINES 
ARRANGED FOR HOLDING 

I 

7~ 

\ 

(H) 

I 
JR .t T IT 

I ' 
TO FIG. 35 TO KEYLESS 

OR 39 STATIONS NOT 

R T 

TO PICK-UP KEYS 
AT KEY STATIONS 

R T 

TO KEYLESS TO PICK-UP KEYS 
STATIONS NOT AT KEY STATIONS 

T B H 

TO PICK-U P KEYS 
AT KEY STATI ONS 

1 R T' B H ~ 
TO F IG 35 : 

FIG. IO 

INTERCOMMUNICATING 
SIGNALING CIRCUIT 

3A KEY TELEPHONE UNIT 

WHEN FI G.IO IS USED 
CONNECT TH IS LEAD TO ALL 
SI GNALING KEYS WHICH 
OPERATE THE BUZZERS ON 
A CODE SIGNALING BASIS r-- _ 

b (5) 

G S ~ 
-F+~------ -F--

FIG . 21 --
SIGNALING CKT. 

WHEN FIG.IO IS NOT USED 
CONNECT THIS LEAD TO AlL +---------r--+..-------------S:::. TO PRIVATE LINE CKT. 
SI GNALING KEYS WHICH --1-..f:========t-~-"-. coNNECT THIS LEAD TO ALL !FIG. 7 OR FIG.481 
OPERATE THE BU ZZERS ON SIGN~~~~RI~Ej._~~ 't7~1~ SIGNAL 
A CODE SIGNALING BASIS 

+-+---------+--+---< •"-M'-------'~''--t-, w:~~GTttRA~Y 
-.::::;- IN APP. BOX, 

CONNECT THIS UEAD TO 
ALL SIGNALING KEYS 
WHI CH OPERATt THE 

BUZZER ON A SELECTIVE 
SIGNALING~ BASIS 

r-+N-----<~ ~ ~1'-:.f~'f~l~T 

~ -~ 
TERMS. IN APP. 
BOX WHEN 
AVAILABLE 
OTHERWISE 
RUN DIRECT 

l):~:~d 7B BUZZERS -:-A 

,, .B:::__'i'B"-1--"R.:.JI = ~ 
- I ~ ~ 

TO SIGNALING KEYS IN FIG. 14 OR IN 
KEY TELEPHONE SET OR SEPARATELY 

MOUNTED KEYS OR TO INTER ­
COMMUNICATING PICK-UP KEYS AT 

KEY STATIONS ARRANGED 
FOR USE WITH PRI VATE LINES 

/SHOWN ON KEY AND) 
~TELEPHONE CI RCUITS 

FIG. 14 SIGNALI;]2 CIR CUIT 

INTERCOMMUNICATING (FIG. 21) 

SIGNALING KEY CIRCUIT ~ 

PART OF EXTERNAL 
CONNECTING BLOCKS 

AT THE VARIOUS STAT IONS 
(OPTIONAL) 

R ,551 A Q , 54qA 
P ,S498 K ,54 9C 

H . 54qo 

51 

WIRE OR 
CORD 

TO BUZZER 
(FIG. 15) 
OR KEY 

TELEPHONE 
SET 

TO FIG.JQ, TO 
J86 2 05A RECTIFIER 

16 \1 AC OR TO J86731A 
POWE~ UNIT 18V. AC. 

TO FIG . 5,21,22,23,24,25,26,40,41,42,43,0R 44. 
TO FIG. 12,20,29,0R 32. TO Fl GS. 48,49 AND 5!. TO FIG. 52. 
TO SEPARATELY MOUNTED CUT-OFF OR TRANSFER KEY 
(SHOWN ON KEY AND TELEPHONE CIRCUITS) 

' lr dR R I 
{.' FIG. 15 

M N BUZZER CIRCUIT 

B, 7A BUZZER 
ZA 17B BUZZER 

OR 
A , 7E BUZ ZER 105~ 

EXCLUDED NOT EXCLUDED 

( 
SHOWN ON KEY AND) 

TELEPHONE CKTS. 
AND ATT'S. TEL. CKT. 

EXCLUDED NOT EXCLUDED WH ICH 
ARE NOT ARRANGED 

FOR HOLDING 
(SHOWN ON KEY AND) 

TELEPHONE CKTS. 

CONNECTIONS FOR EXCLUDED 
STATIONS. ARE SHOWN ON 

N~U~<ih~l'~t6'~~ 
HOLDING 

( 
SHOWN ON KEY AND) 

TELEPHONE CKTS. 
AND ATT'S. TEL . CKT 

5A KEY 

B H 
~ 
TOFIG.9 

OR 39 . 

TO FIG. 8, 3B,OR49 ,............,. THE KEY AND TELEPHONE CKTS. 
TELEPHONE UNIT B H 

FIG. I6 

LISTENING-IN 
LINE CIRCUIT 

SEE NOTE 105 

FIG . 9 

AUXILIARY 

HOLD CIRCUIT 

(SEE NOTE 141) 

}\_5 6 

4 2 
(LI) 

2 25~ A 
r-i'f-Tmn 

~ 2MJ' IM 
I 

7 8 

. IRI Tl .IR T B H {~A>-l} J 1 J TO TURN BUTTON 
T~lg.ff~~~ J(VI) KlMio~~y 
IN STA'T ION :tA (SHOWN ON KEY TO EXCLU SION KEY TO PICK-UP KEYS 

J 2 AND TE L. CKT5) 
.!!.,. Jr!!-

' 

AT KEY OR KEYLESS 
STATION 'NOT ARRAN GED 
FOR HOLDING OR TO CUT­

OFF KEY AT STATION 

AT EXCLUDED OR 
CUT - OFF KEY STATIONS 
ARRANGED FOR HOLDING 

4 

~ 
TO PICK-UP KEYS 
AT STAT ION NAil 

FIG. 20 
(MFR. DISC.) 

REPLACED BY· FIG. 29 

INTERCOMMUNICATING LINE CIRCUIT 
2- WAY AUTOMATIC SIGNALING 

13A KEY TELEPHONE UNIT 

TO bQN lb-21 V. 
A·C SUPPLY 

TO BUZZER 
(FIG. 15\ OR KEY 
TELEPHONE SET 

OR TO LAMP • • 
riG. 28 AT STATION B 

SEE NOTE 114 

FIG. II 
14-28V BATTERY FEED CIRCUIT 

2A KEY TELEPHONE UNIT 
_X BAt A,BOR-

4) (BF) 
PI-85W . ~ 207J!MD) 

307J (MD) 
R 4 3.( 274AH 
T ~ 

2) 
P2-85~~ 

1,( I GRD G OR 

FIG. 13 

INTERCOMMUNICATING 
LINE CIRCUIT 

TO PICK-UP K EYS 
AT K [ Y STATI ON S 

( 
SHOWN ON KEY AND) 

TE L EPH ON E CIRCUITS 
AND TO ATT'S. TEL. CKT 

TO KEY L£ 55 
STATIONS 

FIG. I9 
DRY CELL BATTERY FEE.O CIRCUIT 
12A KEY TELEPHONE UNIT <MFR DISC) 

128 KEY TELEPHONE UNIT 

4A 

12A KTU-P - 20 "- I\ (DC) I 
307R-12AI<TU r- KS-6700 

4.5V 
126 KTU·P· 25 ~ 

T 5 2.( 274AE - 12B KTU 

R 
4 12AKTU - S-zo"- 3 l., 

12B KTU -S - 25"-' 

FIG. I2 
(MfR. DISC) 

REPLACED BY FIG. 20 

4 

INTERCOMMUNICATING 
LINE CIRCUIT WITH 

AUTOMATIC SIGNALING 

KEY TELEPHONE UNIT 

TO PICK-UP 
KEY S AT 
CALLED 
STAT ION 

KEY TELEPHOOE. SYSTH I NO . l A 
LI NE AND SIGNALING CI RCU IT 

~ 

SD-69091-01-CI 



Ill 

F 
-1 

I!! r:.: 

Ill ~ ~ 
d .... 
so ~~ 
~~ ~~ 
~r 

!j?,., 

~ · f!"' 
Ill --< 
0 ~~ 
;II n2 ,. 
cl ~~ :u 
;;; -< -,. 
Ul -Ul l 

lll J _.____ 
(/) 

9 
(1) 
14) 

0 
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Fl G. 5 8 6 (MFR. DISC.) 
SIGNAL CIRCUIT FOR CONTROLLING SEPARATE LIN£ AND BUSY LAMPS AND COMMON AUDIBLE. SIGNAL ARRANGED FOR NON-LOCKED IN L INE LAMPS 

TO LINE t CKT. FIG. I T' 
OR TO 

L~i:i:v~itT. !l 
F IG. 7 

~I 

OMI T WHEN 
USED WITH FIG. 5 
~~~AgT - f---. 

RINGUP RELAY FOR r1c.. 1 
LINE LAMP SIGNAL 

TO 60'- 16 - 2 1 V. 
A-C SUPPLY 

'r3 WITH COMMON RINGER SEE NOTE 110 
OR BUZZER T Mr 83 

J~ A~ ~ 
tR) 5 4 3 

1.2-[5 20A 1"----

TO PRIVATE[. 
LINE C.I\T. 

FIG. 7 ~ 

9 
TE 

(M 

A KEY (~J=r= = tn M.F. 2 1 
.EPHONE o -157177 ~t lRl ;\r--· UNIT OR lA 2 >-:" I 9 
FR. DISC.) t~CD CDtiJTI£RMISTOR ~~8'2500~ 'J L 2 

TO RINCINC 
FE£0£R LAMP 
CKT. FIG. IS 

~ 6 21b:-r-u f

7 8 

I 
IOSV~ y l 
·"' t
R 

' 

TO UN( 
LAMP CI\T. 

FIC. 2 

8 AT.·e: r~ 
MULT., TO 

{_ -PART OF EXTERNAL tOR 

TO 14·26V. BAT.,-; 
T 0 60~16-21 V. 

~
'i!. 

A:fb ~~~~Oil 
F EEOE:R LA~P ~ • 
CI\T. FJG. I8 Nl G 

OTHER RINGUP y zJVly z 
RELAYS ' /.;f-.. ' 

, IR , le , 
TO KEY AND TEL EPHONE 
CKT. OR TO 8UZ2.ER CI\T. 

FIG. I!> OR TO SEPARATELY 
MOUNTED RINCER FIC. 4 

SEE NOTE 10& 

rtH • .l. ~t.U:'rT i to.Jr. D.l t"'t.t"KS 
AT THE VARiOUS 

STATIONS 

FIG. 6 

PROVID£ WHEN 
BUSY LAMP CIRCUIT 

IS NOT REO. 

I cb 12~ TO LINE • CKT. FIC. 
OR TO 

PRIVATE 
~ LINE CKT. 

-
R< '( J FIG 7 

BUSY LAMP CIRCUIT 7Ys 5 

FIG. 2 (MFR. DISC.) 
LINE LAMP CIRCUIT 

P ROVIDE ONE PER L INE 
PER LAMP APPEARANCE 

l~ TO ~LAMP IN 
RINGING A 14A, 15il, I6A, "'" J" '"" ·~ CKT. TYPE IN'oiCATOR 
FIG. 5 I 'd... 

MAX. MULT. 
12 L AMPS 

~1M b CBJ 
2 1r 25~ Tl 

I 
~ 

4 
( 

L 
A 

Nr1·r. 
r<·~ 

6A KEY 
LEPHONE 

UNIT 
MfR. DISC.) 

- 16· 2 1 V. A·C 
M 

:J TO 60""'-' 

~ SUPPLY c 

~ 
~ 
TO FIG. 6A 

TO FIC. 6 

Fl~ 6A : f: t';-(MFR. DISC. ) 
BUSY .LAMP MilX. I 

PAR" 
CONI 

AT 

( 

ULT 12 LAMPS 

Or EXTERNAL 
ECTINC BLOCKS 
THE VARIOUS 
STATIONS 

BUSY) 
B 2 LAMP IN 

A 14A, I~A, 16A, 
17A, 176, OR !SA 

TYPE INDICATOR 



TO PRIVATE{ LINE AT 
DI STANT 

END 

T 

R 

FIG. 7 
PRIVATE LINE CIRCUIT 
( LOCAL BATTERY TALKING) 

7A KEY TELEPHONE UNIT .... ~ 
2 

A 
~ ~·I 

l~~~~ 4 

5 

fliNG G TO RINGING{ F EEDER 
LAMP CKT. 

(FI G. IS\ 

6 

l;. ~~p 
~ I 

4 
I 3 

105V.! 7 I 
8 ! i 

(T) 
TO KEY AND t TELEPHONE 

CKT. 
(RINGER\ _!!...._ 

f 
i 

' :=.<Rl 
2M. F. Z M.F. 

TO 
SIGNALING 
CKT. (FIG.21 

s 
\ 

B 

10 II 12 
L._ 

It' T HRU SIGNAL CKT Rio Tl 
FIG.6,22 , 23,24.!...-I. I 

TO BAT TERY FEED 
T OR + 

R OR - } 

CKT. ( FIG.II \ OR 
TO TALK TERMINALS 

ON COPPER OXIDE 
RECTIFIE R 

J86205 A LIST 2 TO RING ERS t AT KEYLESS 
STATIONS ,!!._____ 

25~~·!~~ I' R21 ·-·"1T2 
T} TO WHEN REQUIRED ~EYLES 

~ 
s 
s 

R T 
OR OR 
R3 T3 
~ 

TO SIGNALING 
CIRCUI TS 

f iG. 3~5, 17, 22,Z3t 
24,25,26 ,40,41 , 

OR 43 

~ 
TO PICK-UP KnS 
AT KEY STI\TIONS 

PROVIDED WITH 
COMMON PRIVAT~ 

LINE SI GNALING KEY 

R STAT IO N 

TO KE 
T} TE LEPH P RO 
R WIT>! I N 

SIGNA 
KE 

Y AND 
ONE CKTS. 
VIDE O 
DlltiDUAl 
LING 

YS 

(

SHOWN ON ~EY AND ) 
TEL E PH ONE CIRCUITS 
AND TO All'S. TEL CKT 

FIG. 16 
RINGING FEEDER 

L AMP CIRCUIT 

TO FlG.~, 22.,2.3,24,2S, 2:6,4 
4 1,4 2 ,43,0R 44.TO P'IG. 7 
OR 48. TO Ft GS. 49 AND 51 

TO FIG.52 

FIG. 4 
COMMON RINGER 

~ 
TO F! G.5,22,23,24,25, 26,40, 
4 1,4 2 ,43,0R 44. TO FIGS.48, 

49 AND 51. 

FIG. 27 
SWITCH ING 

RELAY CIRCUIT 

17A (M{j OR 17B KEY TELEPHONE UNil 

K EY OR 
RE L AY 
CONTA T 

FIG. 28 
SIGNAL LAMP 

TO FIG. 33 AS REQUI RE D I N NOTE 116 
OTHERWISE 

TO KEY TEL SYS NO. IA TO FIG. 22,23,24,2l!,26, 
ANDIAISTABUSY LAMP 4 0,4 1,42,43 0 R 44. T O CKT OR TO SPEAKERPHOI£ F I G, 2 0 , 2S OR 32. TO SYS NO. IA TEL ANI> FI GS. 48 ANO 4S. 
SPEAKE PHONE CKT ro~-r,L~G~~L~~;=~=;====~~L]G O~ ' LG 

MULT. TO OTHER 
LAMPS ASSOC 
WIT H SA ME LINE 
AND TO fIG. 33 
SEE NOT E 12. 7 

SEE NOTE 
123 

TO OTHER 
LAMPS I N 

SAME 
INDICATOR 
Z$ Kl, 
ZR G2, 
ZM A3, 
Z H 51A . 

F BZ 
L A MP 

kEY TELEPHONE SYSTE"' NO. 1 A 
LINt Al'll SI GNALI NG C I RCUIT SD-69091-0I-C3 

BELL TELEPHONE LABORATORIES 
IN CORPOR A.TEO 35 

DRAWING 
ISSUE 



F1G.22 

SIGNAL CIRCUIT FOR CONTROLLING SEPARATE LINE. 
AND BUSY LAMPS AND COMMON AUDIBLE SIGNAL TYPE KEY 

ARRAN~>Eo roR NON- L ocKED IN LIN~ LAMPS · rEr~~&J!Frs ~8rNR~outRED 

LIN~OCKT{TI (FOR DIAL OR MANUAL AREAS) _l · ~J TO LINt 

FIC>.I r- CKT. FIG.. I 
CR TO ORTO 

~~ ·~~~ ~ 
FIG .? OMIT WHEN USED TO KEY AND ltLCPHONE CKT. OR TO 69 QR 6C KEY \ f FIC,.7 

-~--WITH PRIVATE BUZZER fiC. I5 OR TO SEPARATELY TELEPHONE UNIT 
LINt C.KT. FIG. 7 "OUNTED RINCER FIG-4 SEE NOT( 10!. SEE NOT~E~S,!.I:;:2.6!!.J.!:I3~5<_EI~I4:!!1'---jf---li-d---lh 

15A(MD) 15B[M0'15C(M0) OR MULT. TO OTHLR l'O (BUSY) LAMP t L 'i 7 y b 5 ' ~ > R 8 RINCUP RELAYS FIG.26 
9 

J u· RCLIIY 
150 KEY TELEPHONE UNIT RINCUP RELAY FOR coiiTROL OR IN TEL.SET OR G OR LG ~ 262M jiM 2 FOR CONTROL OF 

~ OF LINE · LAMPS AND TO F IG 33 l (~r) ~~~~ 0 
BU:!>Y LAMPS 

15A 6 B·IA THERMISTOR r3 (R) COMMON AUDIBLE SI(,NAL SEE NOTE 114 3 zsw 
ISC !i i5D-8A THERMISTOR 4 'Tri..~ 6 (rDR DIAL AREAS) SEE' NOTE 135 I ~ 

5 _II - 11 ~' ZU B 3{--- 4 TOFIG. 37 

2 J;l ZTl .lf..J}l... 
TO ~n (Tl 3er'"'o"'R""""s"'e"'r-H P · 475'"' zKt ZL !'Ul,ZU 
~ " . "-« ~ • "' +-'-'-+ ,------.. FOR L AMPS IN 

& (R) l\~ Jl;',.f;~T~~ ~TR~~-• 1 IO l W W t.4 tl)r---'1+-~.. (FOR TYPE Of' 

pli~!YAc!i ~r _, -~z Ull-f.'1. _ _h.:f-T-")~,-<r--=4~B~R~O::lR~6:!.!Bi!.!R~{5TF I + X ...___.fN'F GROUND} TO BIIT. SUP. 

Fll~-7 
• J. ':-! l (R) H!~ "'3200 

12 ~ ~ G "' KEY TEL. SETS 

!Sl f--<*"M.I I'-' 15C8 150· ?fir" • BIITTERY BAT. SEE Ill J I?A 2 U F. j' g 400E VAR ~~~ lc OR LG k ~>---+·<; c; NOTE 116 ) 

F K}~.16~LY 02 l 14'"015~ TO(LINE)LAMP TO KEY AND ML 
-i _~PROVIDED ON ! IG. 28 OR IN TEL. TELEPHONE CKT. .. } . OOR 3 
111 r-" I4 A KEY 15C815DKEY TELEPHONE SE T OR TOFIG. ~3 OR TO BU ZZER - TO FIG.3 I, r z ~ UNITS ONLY SEE NOTE 114 } FIG 15 OR TO TOJ86205A 
111 "' -1 TELEPHONE uNIT R SEPARAT ELY RECTIFIER 16\I.AC 
~ l> "' 1 8 MOUNTED R INGER <; OR TO J86731A 
0 G M lR) FIG. 4 SEE NOTE 108 ' A POWER UNIT lOll AC 
z "':j! 7 3M J LMUL'T. TO OTHER BAT "B".±J TO 14 ·26V. BAT, Nr;::--H---¥ 
111 0 0 P·l90'-' 8 I>INGUP RELAY!> OR 105\1.. TO Fit;.;)(), L..... X G BATTERY] 
r Z~ ; (R) Ill ~ GRO,G TOJ66200ARECTI· ~-->-< TOBAT.SUP. 
)> ~ v. -< :: 4

M ZM 9 OR RING G FlEA 16V.A<: , TO ~ M ~ FOR LAI.IPS IN 
Ill z -< 4 I M :; .., J86731A POWER N. ~. KEY TEL SETS 
0 0 · ~ ~ 1350 2 UNIT 18V. AC OR L......., : ..___L__... GROUND SEE NOTE 
::0 n ~ RINCUP RELAY I TO RINGING LAMP ,-x ~I' G 116 
~ li z f'OR '0NT~OL Of' 

2 
FIG. I8 M 

0 2 .0 LINE LAMPS Q_ A I 

~ =< > A~~lgL1°~~~~~L 13 6 ...._ 
en (FOR MANUAL) .. ] TO FIG.30 OR 31, 

\ AREAS 3 TO J 86205A 

~ ~ G OR LG L ~S~C~~~ 10 
(/) : TO(LINE)LAMP FIG. 28 G J86731APCIIER 

OR IN T EL. SET OR TO FIG. 33 UNIT ICY AC 
Vl SEE NOTE 114 
I? 
0> 
ctl 
0 
ctl 
T 
0 
T 
() 

~ 
0 

v; ~ 
~! 

I ~ f"~ 
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FIG.23 (MFR.DISC.) 
SIGNAL CIRCUli FOR CONTROLLI NG SEPARATE LINE AND BUSY LAMPS AND COMMON AUDIBLE SIGNAL ARRANGED F OR LOCKED IN LIN E L AMPS T4} TO L INE CKT. { " 

,,., " " ' ""' I rC T O LINE CKT. 
PR I VATE L INE 

PR IVATE LINE 

F IG. I OR TO I ' FIG. I OR TO 
CKT, FIG, 7 AI ' 

j R2 CKT FIG. 7 OM IT WHE:N USED 
WITH PRIVATE --4---l 

LIN E CKT. FIG 7 

TO { T 3 1 PRIVAT E LIN£ ~ 

( FOR STEADY AUDIBLE SIGNAL) TO KEY AND TELEPHONE CKT. 
OR TO BUZZER FIG. IS OR TO SEPARATELY MOUNTED RINGER FIG. 4 SEE NOTE 108 

R B M ULT TO OTHER TO,J6-,!i~\~T .• 

, I I I I I ~ ,. "" " 
CKT. F IG. 7 _ 

RINGUP RELAYS TO 60-16-21 V. 
18 f7 4 GRD G,OR RING G}~-fc~Yr~~~y g; _ 

, TO RINGING 4 
• 

15A OR 158 KEY j \Rl ...L \Tl BAT"B ~.oR lo5v± FEEDER LAMP lz I ts .. TELEPHONE UNIT 2.M. F~~M.F l A 
+ c.KT. FIG. 18 ..:1 s ~ ZzM • 

T 7 Vs 15 

'' I 

~ 

68 OR 6C KEY 
TELEPHONE UNIT 

RINGUP RELAY FOR 
L l NE LAMPS AND 

COM MON STEA DY 
AUDIBLE SIGNAL 

TH.ERt.IISTOR I 
- } TO FIG.30 OR 3 1 ZK A ~ \R) \ T) 5Tf' ~ OR TO 60~ 2. ~-2 4BR N ~ ,; 16·2 1 V. A-C SUP. i-< 1 6TR ~ Of RECTIFIER 

<: ~~ 

3 
----t::' 

,R) 
.:oA 1 

G TO BAT. SUP. I ro~ -4. J SUPPLY OF BATTERY~FOR L AM PS IN 
- G RECT IF IE R KEy TEL. SE:TS G 1N GROUND ( FOR TYPE OF G t M B ATTERY } TO BAT. SUP. 

OR - BAT SEE OR G FOR LAMPS IN 
L LG ~A NOTE 116 ) , 1L ,LG : GROUND KEY TEL.SETS 
~ . ~ 

( f ORTYP E OF 
TO \LINE) L AMP FIG 2 8 OR IN TO(BUSY) L AMP 

BAT. SEE 
TEL. SET OR TO F IG. 3 J. SEE NOTE 114 F'IG. 2 8 OR BAT. CUT OFF KEY NOTE 116) 

PROVIDE WHEN .(fOR INTERMITTENT AUDII!ILE S IGNAL) IN TELSCT / H&H 8966KA SW. TO KEY AND TELEPHONE CKT OR TO FIG. 33 d OR EQUIVAL ENT 
0 R TO BUZZER FIC:.. 15 OR SEE NOTE 11<1 

T;~EE,~~~t~~IT --r. 
IS NOT PROVIDED 

16A KEY 
TELEPHONE UNii 

4 

(R I) 

TO SEPARATELY MOUNTED 
Rl NGER FIC.4 SEE NOT E I 08 

' R IB 
Ill 

RINGUP RELAY FOR 2. 7 B 9 CONT ROL OF COMMON 
INTERMITTENT AUDIBLE 

S I G.NAL 

T0 14 ·2.6V BAT , 
GRO.C,OR RING G.} TO FIG. 30, 

TO 60-16 - 21 V 
A - C SUPPLY Of 
RECTIFIER OR 

BAT.'a: t,OR IO ~Vt TO RINGING 
F'EEOER LA MP 

CKT. FIG. l8 
(P ROVIDE ONE PER) 
\ INSTALLATION J -

CONN ECT TH IS LEAD L ___ _t==========J- UNDER SCREW T ERMINA L . 

~
-!i! 
"'"' ~ ! 
"' iii 
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SIGNAL CIRCUIT FOR CONTROLLING 
FIG 26 (MFR. DISC.) 

COMBINED LINE AND BUSY LAMPS .AND COMMON AUDIBLE SIGNAL 

3 TO FIG. '37 

( FOR MANUAL AREAS) ~ } 

TO LIN£ ~TI T: C~~ ~\~[I CKT.FIC.I OR 
f 2}0A TO I'RIVAT£ 

10 PRIVATE R 

UN£ CKT. 
LI~~GC7KT. I 

R2 f iG. 7 OMI'T WHEN 68 OR 6C KEY 20A KEY TELEPHONE UNIT U~£0 WITH 
FOR CONTROLLING AUDIBLE SIGN A L PRIVAtE LINE TELEPHONE PROVIDE WHEN 105V. ±: OR 60 - t6-2kV. A< SUPPLY 

{

TJ CKT. fiG. 7 UNIT IS 1ups~~TDOEOPONEREAPTEER>1~,r:.5TAAVLDLAIBTLIONS)IGNAL 
TO PRIVATE 

~v.. " . 
L INE CKT fO~ CONT ROL f\;6 7 !> t Rl nc. 1 

1
2 

or BusY LAMPs r o 
A~~~t~~Etlt5,~f !B) 1 

4 (AU)~ 5 
TO KEY AN D SE E NOTE 126 2~~, A _:. t .r~ tM A TELEPHONE CK T ~~ F F Y g~ ~g 8su£v..:-w~~~ ZLl f ZL 8 2 5~ ~ 2 2 M 1 MOUNTED RINGER FtG.4 

14A KE.Y +--+ 
3 4 1 b 7 B SEE NOTE to& TELEPHONE ZK T- ~ UNIT 

G ORJ T O 60-v 16 - ZIV. 
-

-.- -~ RING G A -C SUPPLY 5 J A I 
Of Re CTI FIE R, 19 A OR 19 B KEY ~ PROVI DE: WK!:N TO R INGING (RJ_ = TELEPH ONE UNIT 20AK£Y ±OR I05Vi FEEDER LAMP CKT 

I M f f L ASHI NG 
T EL EP HONE UNIT F IG IB IR) . RELAYS tAl 3 RJro KEY AND IS NOT PROV I DED OR TO F IG M 

4 

5 ·1350~ 4M fOR f lASHING r-~' I ,/ T[LEPHONE CKT IM rr~J~~E I 3T I_ liB I 2. ()A ro IWZZER, cu~~cJ/l~~y p.
190

., ~M 7 ~~~~v~~~ ~f ) . cfd~ b~c H & H \ M OR G B ~ INSTALLAl i ON) (B) 23:!>'-' ~ L~ OPERATI ON 8966KA S WITCH 17A KEY ..d•l ~ 1_2 I 2 I 7t e sEi>N~6~ES OR EQUIVALENT ~ TELEPHONE ~ I I 1 I... ~ ~ 0 10 L lOS A 121 UNIT A 6 A II I '1 B 9 5 + t.l _cl•l 
3
"!J L!_- ~ 4 r• I .- - -~ --·-

m~o 
6 ~ n~ ,~ 

~ I 2 }Tc~/;232 fB B 3 2 '" 
B 7 1_j. A ~T t 

l e. L1~~;~E s I .[;78 13 L Tt"t C"£ 
UNITS. TO " !> 

1

!, 7 L T~~·~, 1

1

1

1 

J:"""Ul A "="M t'j TO 0~1CT03C6~: ~I 

RI NC.VP RELAY 
FOR CONTROL 

Of L INE L AMP5, 
FLAE~~~0~Ek.flMND 

- ~ Nf tG G 16 - 2 1V. A·C SUPPLY - ZO r M Of RE:C'TIF IER ., I . Gt BATT ERY } TO BAT SUP. FOR 
._ __ ___ _ _ _ ___:G~R~O~U~N:!D~ L~~6~ ~y~~Y0~E~A~ ETS 

AUDIBLE 5 1GNAL 

, , G ORLG 
IL / SEE NOTE 116) TO(UNE & BUS Y) L AMP FIG. 28 OR IN TE-L . SE T OR TO F IG. 33. SE:E NOTE 114 

1-ffi
o _., 

ti ~ c: _ 
"'5 . 
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FIG. 25 (MFR. OISCl 
SIGNAL CIRCUIT FOR CONTROLLING COMBINED LINE 

~ 
AND BUSY LAMPS AND COMMON AUDIBLE SIGNAL T4~To l-INE CKT. 

TO UN[ CKT. Tl 
(FOR DIAL AREAS) l 2. FIG. I OR TO 

FIG. I OR 10 l I PRIVATE LINE 
PRIVATE LINE Rl 

R2 CKT. FIG. 7 
CKT. FIG. 7 

f-- t-OM IT WHEN USED WITH 

1\/-TO PRIVATEb3 PRIVATE LINE CKT. FIG-7 I} TO FIG. , L INE CKt 
6 •!-' Z 32 al521 '! \ fiG. 7 R3 8 7 ::... ~ I • (R) (T) lJR) 4 4 j.....-' J In \ I 15AOR I5B KEY z t.~ .H=2M.H= 3•1 ~ "*" • A , ,_ TELEPHONE UNIT .-t t\ l(t\ '' 2 
>'- I'*- !G! (RhiJ (T) IJ 1 P-47 ~ ,..1-RINCUP RELAY FOR CONTROL •;,• ·;, ~T~f 38 ~!>' } ~~ l 7 OF LINE LAMPS, FLASHING l A 'FJ.! S A . 

UIO ~9 

·:·.~ 

2' ,-1 25~ 

' A UDIBLE SIGNAL {R) = ~ ~ 
3 I I (SR) 

RELAYS AND COMMON STEADY THERMISTOR ~4BR 3200~ 12 ' l lr 
20A 6T~~· PROVIDC.D r .. ST 4o. I I 2 

ONl-Y ON OP I - , 18B a rec L 2 ,w14s-1 1 8 .A""' '- -·o 
BAT. cUT - OfF 1'-EV 

KEY TEL. 23~ I : b . 2 ""i" 
TO(LINE & BUSY) t OR LC. I 1 10 UNITS 3 I H-=!- H L H 8966KA SW, 
LAMP fl G. 26 ,....._..{' 9 l 2 5 6 0 12 I A ~ OR EQUIVA L ENT 
~RR '~or~,~ ;;r I -

. SRro rrc.. 35 SEE NOTE 114 PROVIDE WHEN 
THE 16A KEY ~ A ~ ~ TELEPHONE UNIT ~ ~ '• -+-

TO OT HER IB A 
K EY TE LE PHONE UNITS. 

TO F IG.~2 OR 52 
IL 11L IL IL IL IL ' 

TO BAT SUP. {BAT TERY IS NOT PROVIDED · G jN FOR LAMPS IN >---KEY TEL . SETS GROUNO N M ~ TO F IG. 30 OR 31 (FOR TYPE OF ~ u} OR TO 60"' l 10 II 12 13 14 IS J ( FOR STEADY \ 
BAT. SH NOTE 116) G M • G ~~~~~l.:-;,~ 

B TO K~~~~~CE~~6i:'~LhKl: 16A KEY RE CT IF'IER l'\2 
ORTO BUZZER f iG. 15 TELEPHONE UNIT RI NCUP RELAY FOR (B) 8 

I r-R (OP/R~~ .8;/0NLV) 10 1 ~ · 26 V. BAr.;ro FIG. 30'~ 
CONTROL OF COMMON 7 I I J SEE NOTtS ro e & 12 1 

TO 60~ 16 -21 V. C.RD. G, OR INT£RI.!ITTENT AUDIBLE B g ~7 1-<'i;- · 
A·C SUPPLY OF RING G 

SIGNAL .21 6 RECTIF I ER OR . 
(PROVIDE ONE PER? ~ • , · 

4 TO RINGING BAT.'B",±,OR INSTALLATION B X M ~ fEtDER LAMP CKT. 105V :!: 
• ..~ I I ~ B 

f iG 18 
TO OT HE R B _A I !1118 3 H~ 

FOR INTERMIT TENT 
I!'>A OR I ~ B K£Y 6 235~ (A\ ..-

( AUDI.BL[ SIGNAL ;t 
TELf;PHON£ B ~.T J ~GJI 19A OR 198 KEY 

TO ~EY & TELEPHONE 
UNITS. ~ 1.!.~ -1>' TELEPHONE UNIT 

CKT. OR TO BUZZER 
TO FIG.32 OR 52 B x Jl 2 IB 

FIG I~ OR TO B 
4 3 !. 3T 

SEPARATELY MOUNTED 
B ur -4 j> 2 >!>~ FLASr!ING RELAYS FOR 

RINGER fiG. 4 
!>• fLASHING THE ( UN[) LAMPS 

SEE NOTE 108 
5 (PROVIDE ON£ PER) 

INSTALL ATION lc~NNECT THIS LEAD 
UNDER SCREW T ERM IN AL 

m-~ 
~­"' i 



Ill 

~ ... 
1!1 

,... ,. 

~~ 
-~~ 

~~ 
~z ~~ ~~~~ 

~~ ~"' 
011 

,...., 
- -c 

0 li ~ 
~ n 2 
?j ii~ 
0 e. 
:!! =<-
ill .. 
Ill 

1-
Cl<li 
Ul j _,___ 

(/) 

'? 
en 
cD 
0 
cD 
I 

2 
I 

0 1--
en 

FIG. 24 (MFR.DISCJ SIGNAL CIRCUIT FOR CONTROLLING SEPARATE LINE. AND BUsY LAMPS AND COMMON AUDIBLE SIGNAL ARRANGED r OR L OC.KED·tN LINE LAMPS. (FOR MANUAL AREAS) 

TO LINE CKT. tTl 
T4} 

t;Jfv~n?t~~~ I I Tz ~?G_L:~R cKT. 
CKT., FIG. 7 Rl II 

PRIVATE Lim 
f • I I .. • RZ CKT., fiG. 7 

- 66 OR6CKEY - ~} TELEPHONE UNIT 

OMIT Wt1EN USED 
WJTt-i PRIVAT E ~t----.j LIN E CKT, FIG. 7 )Is 

7' s 
FOR CONTROL OF BUSY LAMPS TO fiG. 37 

r------<'-i 2M 1 SEE NOTE 12 6 3 ZK I I 1+1 4 

ZLJ ZLit13 z~B) AND RELEASE OF RINGUP RELAY 

TO PRIVATE L INE 
~ OR TO 60"' {

Tl 

CKT.,fiG. 7 ~ 

A 1 25- 3 I;' ~ ~ M .. 

1 
TO FIG :10 OR :11 

I 4 ~N 'tc 16 - Z IV. A -C ~ 
G SUPPLY OF l'.ECTI F IER 

4 As 7 

14A KEY 
TELEPHONE 

UNIT 
RINGUP REL"Y 
FOR CONTROL 

OF LINE LAMPS 
A 

3 .. r;-+INl • 

Gf M I BAT TERY} TO BAT. SUP. FOR G OR GROUND LAM PS IN KEY TEL. SETS ~ 20A KEY (FOR TYPE 01' BAT. SEE NOTE 116) 
r o lwsvllAMP TELEPHONE ·uNIT nC:. 2&0t1.1N 
TEL. SET OR 
TO fiG. 3 3 l"U)A !) 

~~ TO KEY & TELEPHONE AUDIBLE SIGNAL C.KT OR TO BUZZER, RELAY FOR fiG. 1$ OR TO C.ONTROLLINC. StPAl>.ATELY MOUNTED AUDIBLE SIGNAL RINGER, FIC.. 4 7 - M -]TO FIG. l001'.31 8 6 A C OR TO 60"' J'!l_ ~ 16 -Z IV A-C 

R) 
PROVIDE ON£ PER SEE NOT!: 10 8 . r 

1 
• INSTALLATION 6 \ 

~ .N- G 
5R0lcth~~~~ <?----+--< 

Gl M ~~~~}TO BAT. SUP. 

G 
OR 

~ 
TO (LINE) I.. AMP FIG. 28 
OR IN TEL. SET OR TO 

F IG. 33 
SEE NOT E 114 

FOR LAMPS IN 
GROUND KEY TEL . SETS 
--- (FOR TYPE OF BAT. 

SEE NOTE 11 6) 1 •

1 
f~"6, tR8R 
105V RIN<. 
,± G 

BATTERY CUT -OFF KEY 
H & H 8966KA S W. 
OR EQUIVALENT 

TO 14 · 26V. BAT., TO FIG. 30 
TO 60~ 16 -21 V. A- C SUPPLY 

OF RECTIFIER OR TO R INGING 
FEEDER L AMP CKT. . FIG. IS 

"' m-
~ 



FIG. 29(MFR DISC) 
INTERCOMMUNICATING LINE CIRCUIT 2-WAY AUTOMATIC SIGNALING WITH OR WITHOUT BUSY LAMP 

138 KEY TELEPHONE UNIT ,---------------------------~==E~N~O~TE=S~I I4~a_t 3~1~----------------------~l.'A 
3 BOR· 

lAI) 

8 

4 

~~~~ 
N •} l!;§~~ A~ 

0~~ ~ M~ G 
G if>lr z ~~~--~~----~-+--+--+----~ ~~~J IG BAT· ~~~ ~~ ~ ;!8~~ 

N 

r 
B,G R G 
Of\ OR OR 

~~~ TO PICK-UP TO BUZZER TO 
s~!{,~~:..:- (Fk~~s~~ (~~~p 

SET OR TO FIG. 28 (LINE) LAMP 011 IN T(L. 
FIG. 26 OR S[T OR TO 
IN TEL .SET fl' l3 AT 

OR TO STATION ' A" 
FIG. 33 WH(N R(Q 

STATION • A" 

GROUND TERT ~ ~~ -,~a' TO BAT. TO(BUSY) TO BUZZER TO PICK- UP SUP fOR LAMP (FIG. 15l OR KEYS AT LAMPS IN F IG. 28 OR 5t,.E6:~'o STATION • 8 " 
K;:T1EL IN J~'r5ET (L INE) LAMP 

(FOR TYPE FIG. 33 AT FIG. 26 OR OF BAT. STATION " B" IN TEL. S ET SEE NOT E WHEN REO. OR TO F IG 3 3 II& ) STATION " B" 

FIG . 33 
LAMP RESISTANCE CIRCUIT 

TO FIG.2Z,23,24,25,26, 
40 41,42,43 ,0R 44. TO 
FIG 29 OR 32. TO FIG. 47, 
48, AND 49. TO FIG. 52. 

KEY TELEPHONE UNIT .r--'-,...--, 
TO LAMPS L LG 

OF~G~.T~~R ~ r-"7' 

SEE NOTES 116 6 133 PROVIOE AS REO ON ~ •[:;;::==;::=::z.~;::I;:0===::;------------ 22F' TO K KEY TEL 
,.----.. ...._.._ l ' ' _..... ' UNITS (SEE NOTE 134 l 

TO KEY TEL. SYS 
NO.JA OR IAI SToll { L 

ASSOCIAT ED 
WITH SAME 

LINE 
SEE NOTE 127 

._-1--+-ct=3:::=:'===~
4

~~~~~;;;;;;~~~;;~;~t= PROVIDED ON 22F TO K 
"" 

KEY TEL UNITS ~ 
PROVIOEO ON 22A TO E 
KEY TEL UNITS ( AI) (A2) (A 3) 

BUSY LAMP CKT. ~L':G:----------------' OR TO SPEAKER- ;::.;;c...,-_ ----------------4 PHONE SYS NO. lA 
TEL ANO SPEAK!R­
PHOHE CKT 

r-------~-t--l---..o z s 7 6 

TO OTHER ---~~ BUSY STA 
1 , 

LAMPS 
L LG 

TO BUSY STA. 
LAMP 

L 'LG1 l LG L LG L LG L L G LL 
STA.I STA. 2 STA.3 STA4 STA. !> STA.6 

TO LAMPS IN KEY TEL. SETS, LAMPS IN ATTENDANT'S L INF_ KEY UNIT ANO TO FIG. 28 . SEE NOTE 119. 

I 

DRAWING 
ISSUE 

Et 

KEY H:LEPHONE SYSl(H NO. lA 
LINE ANO SIGNALING CIRCUIT 

SD-69091-0I-C9 

35 
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FIG. 30 
15 - 2 5V. AC SUPPLY 

SEE NOTE 128 

@ KS- 5714, LI (MD) OR L3 TRANSFORMER lAMP (0 KS - 5714, L2 TRAN SFO RM E R 2 AMPS. 

FIG. 31 
9 - IIV. AC SUPPLY 

SEE NOTE 128 

393A (MOl OR 3 938 TRANSFORMER 

TO F IG. 22,2~.24,25,26{± I ~ 40,41,42,43 OR 44.TO ~~ ~ ~ CONN ECTS TO FIG. 29 OR 32. TO FIGS. G 25 V. 105- 125 V . 21,48,49,51AN052. A. - - 5 0 ·60~ 
24 AWG OR ~ 

LARGER GRO. IN 
A PP. CAB. 

SUPPLY 

~~OR4AMPS, I SEE NOTE 122 

TO F IG.22,23,24 ,25,?6, t..L_ c ~ - -@- CONNEC TS TO 40,41,42,43,0R 44. 10 f-- 110 -12 511 FIGS. 32,47,4Bl49~N052. G O_i __ __::,.- 50 - 60-., 
SEE NOTE I 0 l A SU PPLY 

(
CONN. TO GRO. SlOE OF \ 
BAT. SUPPLY IF PROIIIOEO) 

24AWG OR / GRD. IN 
LARGER AP f> CAB. 

(CONN. TO GRO SIDE) 
\ OF BAT. SUPPLy I 

F IG. 32 (MFR DISC.) 
INTERCOMMUNICATING LINE Cl RCUIT 

2 -WAY AUTOMATIC SIGNALING 
WITH COMBINED LINE AND BUSY LAMPS 

136 KEY TEL . U NIT 

A 9 (AI) ~~- TO 14- 26 V. 42 3 3 : _r:-1~ •!'t-0---71J1:..L----, BAT. "A" SU P. 
TO TALK TERMS. n.~~ --=--t----+--+-"':":~l i l p .zoo~ ON J8620 !>A, 

T O 
FIG. 2 5 
26,40 
OR 46 

5BF f-1, P· zoo~ 5B F ~STF Ll RECTIFIER 5 f>BR S ·2oo~ OR TO JB6731A 6TRr >Ys-
3

zoo- 6T

3

R fi&BR POWER UNIT j I. 11 20V. TALK . . II II ~Q (SEE NOTE 102) i!lz 
2 y i 1 fG~ 

l=~---=::tt--r~~ 4 5 & 6 12 10 II 

T O P ICK -UP TO BUZZER 
K f;,'O:.S AT FIG. IS OR IN 

STA.A OR IN K[ Y TE L . SET 

[ 

/Jl~~~AuNr1f (:)TA " A" 

17ACMD)OR 178 KEY TEL. UNIT 

TO BUZZER TO PICK ·UP 
Fi t;;. I~ OR IN KEYS AT STA. 

KEY TE L. SET "B"OR IN , 
STA. " B" ATTE~DANTS 

LINE KEY IJNIT 

( B ) 

17A(MD> OR 178 KEY TEL. UNIT 
SEE NOT E 114 

2 

L 

B 

4 tS W) 
3 

2 ,., 
4B 

70QC.W 

4T 
9 

l 

2 

c 
OR 
LG 

TO (LINE AND 
BUSY ) L A MP S 
FIG. 28 OR I N 
TEL SET OR IN 
ATTENDANT'S 

LINE I<EY UNIT 
a:! TOFIG.33 

STA."A7 

I 
3 

5 

6 

3 
I 

7 ~ 

8 

~ ( SW) 4 
6 

3 
j 2 

3 4B 
I roo~ 

~ 7 4T 

I 2 9 
8 

2 

I \. 

}

TO FIG.30 OR 31, 
-;!:. TO J 8620 5 A ~M-;------1----+-+--~ RECTI FIER 16 V. 

A COR TO 

[

G -""'"---+-t-G- ....:::;C ~f'l~3J~ :gwER 

"""""""" J" ' ~: 
TO BAT SU P. 

FOR L.AMPS IN 
KEY TEL. SE TS 

( FOR TYPE OF B AT. 
SE E NOTE Il l\) 

TO(LI N( AND 
BUSY) L A t..lPS 
FIG.28 OR IN 

TEL. SET OR IN 
ATTENDANTS 

LINE KEY UNIT 
OR TO FIG.33 

STA'8" I 

DRAWING 

EE 

KE Y T( l £f'HCt.l( SYSTE.H NO. l A 
LIN[ AND S IGNALI NG CIRCUIT 

SD-69091-01-CIO 
BELL TELEPHONE LABORATORIES ~ -3•$ ••• 

INCOI'CPOAA.Tl£:0 



TO FlG.I ,9,38,0 R 49 
'a: ~ I~ t: \ 

FIG. 39 
AUTOMATIC CUT· OFF 

CONTROL CIRCUI T 
OMIT WHEN 

~1-Cf>6'~T~rfo 25AtMDl OR 25B KEY TEL. UNIT 

S 4 (CTI 

i 
6 -n 1 10 B 

STRAP TO 
3 . _:-,...,•s ·ro PICK-UP KEY 

- ~ 2 
•n 3 

9 

HJ 
OTHER FIGS. ~-H Jol I 13 AT A KEY Sl?o.TtON r39jHA'JVING

1 
- 2~s~ JT OR STATIONS I"'WI lNG g r-+--+-oll _,.._....-r ~-!-< ZP ~=H't~2:llii'9~1=Ft •ft;;~~~12~~~R > - ij 4113 ~ t-f-_.:;-(:- ~ I 4 STRAPZ~o (1.21 ~lfu• 2 -~~ ~-----~~~T ~NlJEL OTHER FIGS. 3q zs- A r---::AA....- ~ 

10
s HAVI NG ~ ~ --__.::--- ~25 .. KEY TEL .. z_r~~~: ... ':"'J" I L,,_ ' ~" '"' 

STRAP ro lzJ I OTHE R FIG~_:t 
____ _, 

"ZJ~~~~~~G -~~~~~--~~~~--------~~~~~------~4~~~~~ 

FIG. 36 
AUTOMATIC 
CUT-Off 
CI RCUIT 

TO FIG. 36 TO OTHER FI GS . 35 OR 39 ~r.~-"~~-m~ ___ 2_6~TA~O~~~~~G~· ·;~~~~~R~3~9~---q~~~=~~-~r~~---~--~~~_.~~~~--~~~~ 
tn KEY TEL. UNIT ON 2 68 

4 
~KEY TEL. lliCOJ~~ 1»111 oNLY 

• fW 9 
7 

10 
5 

I 
3 12 

13& rl 26A KEY TEL UNIT 
13 145"' 13T 

ON 26AKEY268 f<EY TEL.UN IT I fJ:;- TEL.UNI T ONLY J OO"' 

~ t-&4 I!) 

16 w,. f-ia 17 9 
•In 18 

12 ifl TO FIG. 2S!l_R __ ===:::I=..i'~--.......!~lii 2S,:S7, 40,41 
4~,44 OR 49 

I • 

FIG. 37 
RELEASE OF RINGUP REL AY AND BUSY LAMP CONTROL CIRCUIT 

+ 
2 

fi G. 34 
NOISE SUPPRESSION Cl RCUIT 

fOR BATTERY SUPPLY 
23A KEY 
TEL. UNIT 

(N S) 
K$· 1~136 
500 U F. 

3 

r~~'ILb~c orJ:t~·· 
f\EL AY SUP. OR 

RECT. 

BATTERJCONNECT ACROSS BAt SUP. l EADS 

I GROUN D J86205A, Ll OR l 2 '----~~=~ 

DRAWING 

liST · 

I 
KEY TELEPHONE SYST£11 NO . lA 
liNE AND S IGNAL ING CIRCUIT 

S0-69091-01-CII 
BELL TELEPHONE LABORATORIES ~ -35••• tNCOft..OftATii:l) 



PROVIDE 

FIG.38 
HOLD CIRCUIT 

SEE NOTE 126 

I B KEY TELEPHONE UNIT 

2 3 9 
0 0 0 

7 8 

\'----+-'-~ 
PROVIDE ONLY ON CENTRAL 1+-----11--- OFF ICE OR PBX LINES ---4----1---4~f-.i-..j 

~ ~ 

TO KEYLESS 
STATIONS NOT 

EXCLUDED 

ARRANGED FOR HOLDING 

TO PI GK- UP KEYS 
AT KEY STATIONS 

NOT EXCLUDED WHICH 
ARE NOT ARRANGED 

FOR HOLDING 

(~~~~p~~rc~~f.) 
CONNECTIONS FOR EXCLUDED 

STATIONS ARE SHOWN ON 
THE KEY AND TEL EPHONE CK TS. 

f.------, 

~ ~ ~~tll 
TO F I G.~5 TO F IG.9 

OR 39 

TO FIG. I18 ,0R 3~ 

~t-m :r FIG. 35 (MFR. OISCJ 
AUTOMATIC CUT- OFF 

CONTROL CIRCUIT OMIT WHEN 
~io-CONNEGTEO 

TO FIG. I 
25A KEY TEL. UNIT 5 4 (CT) 

~62 3 9 Hl ~~~---------~4~~6~~~~~--------------~~5--r-~B l~A~~:-~iA~a~ 
A -~f~~5~8~~55:::::::;::::L---a OR STATIONS a '.-l•l 7T 13 TO ATT'S. T EL.CKT ..!. . 235~ WHICH CAN BE 

7 2 
~~n r-+---....l~.._;I~I-1--~T CUT-OFF OR WHICH 

}I 
4 I 12 R g~~ER ~¥~T~:S. 

~~~~E ~~:~i--11---4-oj STRAP TO 
OTHER FIGS. 35 

HAVING 

3 I~ ~~-~--~o=.~-2~-~--.0~4 
25"' ~ '5 FIG. 35 ONLY 

' .z_I++-Z-I "Zi"OlTION 

ZJ I 

HAVING 

STRAP TO 
1\...._ OTtiER FIGS. 35 
I,. HAVING 

" ZQ"OPTION 

2 I 

STRAP TO -i OTHER FIGS. 35 

"Z J ' OPTION ,,::J _ _ "'_,_ _ _ <» ___ _ _ -r- - - -..:-;: ___ _ _ ~--' 

TO FIG. 36 

I 

O~AWING 
ISSUE 

11601': 

KEY TELEPI'OIE SYSTEM NO. I A 
L IN£ Al'll SIGNALING CIRQJI T SD-69091-0I-CI2 

BELL TELEPHONE LABORATORIES1-35"-•Kcott.-oftATao 
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FIG.40 (t.IFR.DISC.l SIGNAL CIRCUIT FOR CONTROLLING COMBINED LINE AND BUSY LAMPS AND COMMON AUDIBLE SIGNAL ARRANGED FOR TIM E OUT OF LOCKED-IN SIGNALS {FOR DIAL AREAS) 
(SE E NOTES 136 AN~~40) 

FIG. 1 OR TO 
FIG. I OR TO 

30A KEY 
TELEPHONE UNIT 

TO LINE CKT. { Tl 
}TO L INE CKT. PRIVATEUNE Rl 

R2 PRIVATE UNE 
CKT FIG 7 

CKT. FIG.7 FOR TI ME OUT OF LOCKED IN SIGNALS 
{PROVIDE ONE PER INSTAL L ATION) TO PRIVATE{ T3 LINE CKT. 

FIG. 7 _R:_::3::..,_+---~ 

15A OR 158 KEY 
TELEPHONE UNIT 

RINGUP RELAY FOR CONTROL 
OF LINE LAMPS,FLASHING 

RELAYS AND COMMON 
STEADY AUDIBLE SIGNAL 
TO \ LINE a BUSY) 

188 OR ISC KEY 
TELEPHONE UNIT 

FOR CONTROl. OF BUSY L AMPS 31T0 2 

5 

AND RELEASE OF RINGUP RELAY § I • (SEE NOTE 126 J o--- B I 4 TF 

7 ...r"> 4BR 2 

A~l~~~rosR Lf~E . ~ 

LAM P FIG 2B OR IN{ G TELEPHONE SET OR OR LG 

FIG. 33 \SEE NOTE114 L 
A -

I 

I "5TR ~2 ~~·~ I~~ 
L THIS CONTACT OPENS 

ON HEATER WINDING ONLY 
::.

---rP~R~OQV~ID~E~W~HE~N~~t:==~:J~~--~~A~-r-t=t~~~~~~==~==~~==:;~S~R~T~O~F~IG=. 3~6~~ THE 16A KEY rl'• ...,_ 
TO BAT. sur. [ BATTERY T~L~6~~v~~t1~ ®I® FOR L AMPS IN • 

KEY ~W'HONE GROUN~ @ @)L!_} TO JB6205:~~d~i~~~~~ACOR (SEE NOTE 11 6) \ @) .@+ G TO JB6731A POWER UNIT IOV.AC 

16AKEY 
4 ~ TELEPHONE UNIT Rl AUXILIARY RING UP RELAY 2TB PROVIDE ONE; PER INSTALL ATION 

WHEN COMMON INTERMITTENT 

~~J~~~~s'ffj]fiE.R RING G 
P<MER UNIT 18\I.ACOR 8An!,2, 

2 

19A OR 198 KEY 
TELEPHONE UNIT 
FLASHING RELAYS FOR 

FL ASHING THE (l.INE) LAMPS 
~(PROVIDE ONE PER INSTAL LATION) 

, TOI4-26V.BAT.;n:> fiG.~GRO,G~ 
RINGING l.AMP FIG. IS O~V:t g 

AUDIBLE SIGNAL IS REQUIRED) 
I {FOR CO MMOI'I 

INTERMITTENT 
AUDIBl.E 
SIGI'IAU 

TO OTHER 15A OR 158 KEY 
TELEPHONE UNITS. ·-18- IR TO FIG. ~2 OR 52 

B 1•1:!. ~ 
{FOR COMMON STEADY 

IB AUDIBLE SIGNAL) 
235~ TO KEY a TELEPHONE CKT. 

OR TO BUZZER FIG.I5 '---~---------_;\FOR DC OPERAT ION ONLYI 
(SEE NOTES lOB a I ell 

TO KEY a TELEPHONE{ JT CKT. OR TO BUZZER 

Rl:d~R1!1F?~. 4 .:.B=+--,-~ 
(SEE NOTE IDS) 

TO OTHER Ci\T S 
ASSOC WITH 

SAME AUD SIG CONNECT THIS LEAD 
UNDER SCREW TERMINAL 

ii 
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FIG. 41 
SIGNAL CIRCUIT FOR CONTROLLING LOCKED-IN LINE LAMPS ONLY AND COMMON AUDIBLE SIGNAL ARRANGED FOR TIME OUT Of LOCKED IN SIGNALS (FOR DIAL AREAS .SEE NOTE 140) 

TO 'f%E
1
CKT. { TI 

OR TOPRIYATE ~R~~-----------r--,_------~~~~~~~l;~~~~~jl,~~====~::::::~t:\J:t~ LINE CKT. FIG.7 180 OR 18E KEY TELEPHONE UNIT OMIT WHEN USED WTr FOR RELEASE OF LOCKED IN SIGNAL PRIVATE LINE CKT, FIG.7{ T I SEE NOTES 126 a 141) 
10 PRIVATE LINE CKT. R3 R TO AUTO. FIG. 7 

CUT OFF CKT 

15C(MDlOR 150 KEY 
TELEPHONE UNIT 

RING UP RELAY 

F IG- 36 

, A~ ' l 

~~;~~;;~~2:::;:~~~~t:~~==:t~~~~~~:::::t7}TOTIMEOUTCKT. -~ 
8 rrc. 45 

GRD, G OR I] TO FIG. 31 TO 14-2611. BAT, TO F'IG-30 {RING G ® n. TO J8620!1A REC'r iFlER 
TO J8620!1A RECTIFIER 161/.AC BAT. "a" + 

N t - @ G -1611.. AC OR TO J86731A TO JB6731A POWER UNiT IBV.AC OR IO!>'v+ 
• POWER UNIT IOV AC. OR TO RINGING LAMP FIG. lB. - ® @) 

{ 

B 0 BATTERY } TO BAT. SUP. TO KEY 8 TELEPHONE CKT OR 
r01 FOR LAMPS IN 

TO BUZZER FIG. I5 OR 01
o 1® GROU'iO KEY TEL. SETS RINGER FIG. 4 . (SEE NOTE 1081 R ~'" ~A (SEE NOTE 1161 TO (LINE) LAMP FIG 28 OR IN I TO OTHER CKT S ASSOC TEL. SET OR TO -FIG. 33 _,. WITH SAME AUO SIG GRD,G Of? ISEE NOTE 114) 

TO 14- 2611.. BAT., TO FIG.3 {RING G TO JSE.205A RECTIFIER 1611. ~C BAT. "B" ~ 
TO J86731A POWER UNIT 181iAC OR 105V~ 9 OR TO RINGING LAMP FIG.IB ....;..;.;_:..:._;_-;;_+to----=!~ 

TO BUZZER FIG.I5 OR 
TO KEY S. TELEPHONE Cl<tOR{ R IT 

RINGER FIG4. ISEE NOTE 1081 ...:8:_---1~-~0 

TO OTHER CKTS ASSOC 
WITH SAME AUO SIG CONNECT THIS 

UNDER SCREW TERMINAL 

16A KEY 
TELEPHONE UNIT 

AU XILIARY 
R ING UP RELAY 

(PROVIDE ONE PER 
INSTALLATION 

WHEN COMMON 
INTERMITTENT 

AUDIBLE SIGNAL 
IS REQUIRED) 

r-PROVIDE WHEN 
16A KEY TE:L. Ur-iiT 

_ lS NOT PROYIOED 

0 

~i ... ,., 
"' 
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FIG. 42 
SIGNAL CIRCUIT FOR CONTROLLI NG LOCKED IN LINE LAMPS ONLY AND COMMON AUDIBLE SIGNAL ARRANGED FOil Tl ME OUT OF LOCKED- IN SIGNALS 

TO L l 
Fl 

E CKT 
. I 

KEY 
PHONE 
~IT 

{TI 
Rl 

14A 
TELE 

u 
RING IP RELAY 

TO BAT.S~Y{ FOR LAMPS IN 
KEY TEL. SETS 
SEE NOTE 116 

BATTERY 

GROUND 

± ®® • 
®1 A 

(FOR MANUAL AREAS SEE NOTE 14 0) 

"} T2 

R2 

l \ 

4 7 6}1 5 68 OR 6< 
TELEPHON 

¥ (" 
83 2!~ FOR RELE 

LOCKED IN 

L o~ 25~ 
SEE NOl 

3 3 g 
4 5 

R ~R @ 

l 
~ 4"1.4 IM.F. 

®t S-1350'"' 7 5 C l 

~ ~~ICIOW 3 ~ri @ 
Tl 

3 
4 ~ D-;-~ -· ,,.. ~ 

~ J OUT IS OMITTED l 2 I 9 6 
0 0 

"'- PROVIDE WHEN ) COMMON AUDIBLE ~ SIGNAL IS OMITTE~ 

17MMDl OR 178 

~fsw KEY TELEPHONE UNIT (A) ~ysw 3 2 4 AUXILIARY RIN G\JP RELAY 3 2 4 
6 I •n ~ lR. ~- n ~ 3 48 4T l 

4T roow 3 C • l 700w7. L } TO (LINE ) I 

1

u49 l.f-::1 9 '-' 1 LAMPFIG.28 , ~ 

TO FIG. 31, { 
TO J86205A 
RECTIFIER 16V. 
AC OR TO 
J867~A POWER · 
UNIT IOV. AC 

G :f 
~® 

4(N) 

2 13 2. G OR LG OR IN TEL. SET TO 14-€6V. BAT., ( BAT "8 , .t ~~ 2 9 R f OR TO FIG. 33 TO FIG. 30, . OR 105V • .t 3!, 8 SEE NOTE 114 TO J86205A J 8 R "' T RECTIFIER 9 16V.AC,.TO i GRD,GORRI'IGG I~ J86731A OWER ~ 
TO RINGING LAMP\. 

FIG.I8 

LINE CKT. 
FIG. I 

T 

138 8141 

AUTOMATIC 
·OFF 
FIG. 37 

TO 
E OUT 
CKT. 
G. 45 

17A !MD) OR 178 
KEY TELEPHONE UNJT(Bl 

(PROVIDE ONE PER 6 LINES 
WHEN COMMON AUDIBLE SIGNAL 
IS REQU IRED) 

TO KEY 8 TEL. CKT., 
TO BUZZER FIG. l5 
OR RINGER FIG. 4 
SEE NOTE 108 

TO OTHER CKTS ASSOC 
WITH SAME AUD SIG 
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(FOR COMMON 
STEADY 

AUDIBLE SIGNALI 

(FOR 
INTERMITTENT 

F IG. 43 
SIGNAL CIRC UIT FOR CON TROLLING COMBINED L I NE AND BUSY LAMPS AND COMMON AUDI BLE SIGNAL 

ARRANGED FOR TIME OUT OF LOCK EO IN SIGNALS 
( FOR DIAL AREA S) 

10 LINE CKl. FIG.I 
PRIVATE LINE CKT. F T 4 } . TO LINE CKT. FIG.I 

OR W PRIVATE 
liNE CKT. FI G. 7 

{

TI (SEE NOTES1l6 AN0 140) T2 ~ ro 
I 10. 7 Rl 

R2 OMIT WHEN USED 
PRIVATE LiNE CKT. F 

W PRIVATE L INE CKT. F 
1~1T7H r 15C(MD)OR 15D KEY PRoviDE wHeN \ / · i R: TELEPHONE UNIT Tl t-AE OUT IS 18( IG 7 . RINGUP RELAY OMITTED 11 ~10 9 TEL 

OR 18E KEY 

TO 14·26 V BAT, TO F IG. 30. 
J86205A RECTIFIER 16 V 
TO J86731A POWER UNI 
18V.A C OR TO RiNGING 

FIG. 18 

R 6 T 7 6_....... B w FOI TO (S) 2 U F: ZU F ~~ 1 
A 2M IM BUSY 

EPHONE UN IT 
CONTROL OF: 

AMPS AND RELEASE 
CKE~ IN SIGNAL 
SEE NOTE'S 126 6 14 1) 

AC GRD G,OR 317A -~ R 4 4 * II f~ OF L• 

~~,~~±r BA.f.i~ (~ ~tnP-475~ 3_......- --{ +'-<ll~·:t I SR 
TO KEY a TELEPHONE C 
OR TO BUZZER FIG.f5 0 

RI NGER FIG. 4 

' { RINo o IN l SD ~ru r .____. 3 II • ~ ~~ 2s~ 2 AMP l ONLY 11 2 5 - 5 2 I l 
THERMISTOR STFLf1'5BF '-. '--1---"':.:. 

RTO 400E , 6T~~ I '-. 7 I 4 1. 2 35w 2 (SEE NOTE 106) 
10w~Tr~'Lm:otf~SGOC 

:r. {~B'--~-t--H:> 15 R 1 ~32&- 12 6 SR 
R 14 2 12:"11 f-:3 l o~ - A.. ' A5T -----'-' .( l3 14 o TOP li 13r~l ~1 1+3 3 

TO AUTO. CUT- OF:F 
CKT. FIG. 3 6 

TO( LINE a BUSYJLAMP F 
OR IN TELEPHONE SET 

OR ATTENDAN"rt; LINE 
liNITOR TO FIG. 33 

(SEE NOTE 114) 

TO BAT. SUP. FOR LAMP 
KEY TE LEPHONE SET 

(SEE NOTE 116 ) 

rTO 14·26 V. BAT., TO FIG. 30. 
J86 205A RECTI FIER 16\l 
TO J86 731A POWER UNI 
18 \l AG OR TO RINGING L 

FIG. 18 

,_ 28 { G OR LG I ~ l 10 
8 12 4 I ~ EY L 

I J I 

{

BATTERY ®~ IT 7 ' IN TO FIG 31 I I 8 GROUND ® @+ +JTO J86205A .REcTIFIER PROVIDE WHEN 16A-' I 2 r;:,t~ ~ U, 16 V.AC OR TO J8 67 31A KEY TELEPHONE UNIT \V -~ = G POWER UNIT IO V.AC IS OMITTED l. ~ ~ G~ 
B 

{ 

RING G s:~:6 4 MP BAT"B"±oR Rl Rl 16 A KEY 10sv± 9 3 
A 18 27 6 TELEPHON E UNIT 

} 

TO TIME OUT CKT. 
TO FIG. 45 

} 

TO FL ASHING CKT. 
FIG.46 

AUDIBLE SIGNALllro KEY 8 TE LEPHONE 
OR TO BU ZZER FIG.I5 0 

RINGER F IG. 4 
( SEE NOTE 106 ) 

: TO ~ 120- ~ I WHEN COMMON INTERM ITTENT ~ 
VARIS TOR AUX ILLIARY RINGUP RELAY <T. { .R 7 I+ T [PRO V IDE ONE PER INSTA LL ATION 

B 1'-..8 /" AUDIBLE SIGNAL I S REQUI RED) 

TO OTHER CKTS 
WITH SAME AUO 

~ 
ISSOC ol 2 I 
SIG 'o+--

UND ER SCREW TERMINAL 
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FIG.44 SIGNAL CIRCUIT FOR CONTROLLING COMBINED LINE AND BUSY LAMPS AND COMMON AUDIBLE SIGNAL ARRANGED FOR TIME OUT OF LOCKED-iN SIGNALS T 4} 
{ 

T 1 
(FOR MANUAL AREAS SEE NOTE 140 ) TO LINE CKT 

TO LINE 

Fl G. I 
CKT. FIG. I R I 

R2 A 17A(MD) OR 178 KEY TELEPHONE UNIT (A) _rl•ll AUXILIARY RINGUP REL AY 18 OOR 18E KEY TELEPHONE ~ @ 
1 UNIT TO BAT. SUPPLY FOR {BATTERY@ 

FOR CONTROL OF BUSY L AMP AND 
LAt-.IPS IN KEY TEL. 

RELEASE OF LOCKED IN SIGNAL 
SETS. SEE NOTE 116 GROUND M 

SEE NOTES 126 S l4 1 TO .o.UTO. 
OR ~g I~~7il~ {! ® 

SR ~~3~FF CKT. POWER UNIT IO V.AC L_ }---+-----+-jf-++-+:::.0 
®t®·r-~-----r~~~-------

TO (LINE a BUSY) LAMP{ L 
FIG. 28 OR IN T EL. SET -
OR ATTENDANTS LINE ~ 
KEY UNIT OR TO FIG. 33 
SEE NOTE 114 

14A KEY 
TELEPH.ONE 

UNIT 
RINGUP RElAY 

4 R ~ 

I 
0 

~-----------7~}TO FlASHING CKT. L---+---~------------=.8 FIG.46 
17A(MD) OR 178 

KEY TELEPHONE UNIT( Bl 5 SW (PROVIDE ONE PER 6 UNES L----WWttl<~-o~-J. WHEN COMMON AUDIBLE SI<:;NAL IS REQVI RE 0 ) 

~g ~~t~ BAT, { 

6~ :'t{!-~ R} TO KEY a TEL. CKT . 
TO J 8 6731 A GRO G OR OR TO BUZZER ~~CJciF~~~:~~· AC RING G B ~~~E~ ~g:li'~~ER FIG.4 
L AMP FI G. IB 

TO OTHER CKT S ASSOC 
WITH SAME AUO SIG 

1~
- co v;lil 
0 0 "' ~ 

''f )ii~ 



31 

TO SEL SIG co 
INTERCOM LINE CKT 

TO FIG. {I .!..__ 
41,43 OR 8 

FIG. 45 
TIME-OUT CKT. 

TO 
3l 2 

5 

4 
49 lf--

TO FIG. {.!....-.:.7---1-f----1----1-r-tr>;~::tk,.,....~:t: 
420R 44 . .!!...._ 

6 I 
[Js 0 

4T/n 

I 5oow U 3BF 
3' 

I·~ 
7 112"' 4BR 2 

5TR c 
=2 9 

B 

30A KEY 
TELEPHONE 

UNIT 

TO FIC> 48 {-=:~ .. f--<-t~---t-o---'-.:I 
TO KEY TEL SYS NO. lA{' ~ L;HIS CONTACT. OPENS 
COF~Rp~~~~~N~S~KT .::.CO::._ __ ..._ ______ o_N_H_E_A_TE_R_W_!..I~DINT~ ONLY 

FIG.47 

I 'I I·~ 

FIG.49 
CO.OR PBX LINE,SIGNAL,AND HOLD CIRCUIT 

ARRANGED FOR VISUAL HOLD SIGNAL ~ , , ... ~' 
~ lSD KEY TEL ur~11 

@ 1~5_ ~~y TEL UNIT f--<B 
{..:.T------------------~~---------------~(IS~tt~~~KI~N~O~TE~I~4~1)~~~ r~----------~--------~-, TO c.o. OR \ )...._ @ lA KEY TEL. UNIT !SEE NOTE 141 l 

TO P B. X. Ll NE CKT. R \:;)) 5 
~--------~---1--------------------------~-+--------+---~ ~~~------~ 

I 311A--n 15D KEY 
TEL. UNIT 

SA THERMISTOR- h 

~ R Is\ 1\ R ~.-+-.o-J' -..-)-:.,AI~-, lu~ 8 
II 2UF \,~ F2UF __,.,..a::.4 __ ~4-+--::L 
o .t' 3-4 II s "*" 

C~D~r~u?~7sR ~ 
5 

-~~;;n SBF 

R ~ S-3200ll 12 6 

13 2 
400E ~~,,-=-=..:=F-+-l-+--l-.O...ftH----,. SR 

R l-.....f-o-:7--14-+--.J-.-+o,4.-lh+ 3 ~~~~ 2 

I [2" ~3~ if~ 
TO,~I¥~~~p~~~~~'NJ!r •G ORLG ~ [10 •7 fa f12 f3f4 

5 TO 14-26V. BAT,TO FIG.30, 'i~~~~; OR 
<( TO J86205A RECT.IGVAC, 
~-TO J86731A POWER UNJTJ9VAC n•T'n·• 
<n <I_ OR TO RINGING LAMP '~-~.c 
zz FJG.IB '' 
OC> 
::>ill 
~w o..._._ 15 
u ~ TO KEY a TELEPHONE CKT., .::.B_-+-+"" 
m: o TO BUZZER FIG.I5 OR 

~~ ~~~ER~~¥~~6~~4 

I 

2 

10 
0 

I 

ATTENDANT'S LINE KEY UNIT, I 
OR TO FJG.33. . -

I SEE NOTE 114) ::L'---f--lf---------------+--+---+-+----j-_j I -~ SR j 'ST I\ '--t-----+-H--+------+--+-+--Hi-++':.!!+ )TO FJG.36 

TO FIG. 51 -,,"-'---BAT.-. -_...P.....-+------------1--+--+-1--e=-£@ - I 

roBM~PrnR~M~IN /® ~ A ~~~~~~_jj_~£~~~~=~=~=====t===~~~=~====~=~~==~~~~~ roFJ~45 KEY TELEPHONE SETS I GRD. ~ ": ~ •.'-:V 
(SEE NOTE 116) ®l---:::r_ ' I ~ ~LAMP t~ 
ro~~RLINEC~S ~ SUPPU ~~~---~--~-~~~------------~-----+~~--~------~-~~--~~~~+}roA&~~OJBHO~ 
ASSOC. WITH SAME COMMON L......---'--------------t---t~~-t------------+-----+++--t------!---J-+--!-1-+-I-~G RECT. IGV AC,OR TO 
AUDIBLE S JGNAL J86731A POWER UNIT 

TO KEY TEL SYS 

~~~l~~$ ~~BX.!iL 
JOINT USE 

TI~Tl~~cf~G .L..., 
FIG. 46 

FLASHING CKT. 
LINE CKT 

@ lSD KEY TEL. UNITl(H) 
@ 18E KEY TEL. UNITj 

TO FIG.50 .L..., 
TO FIG. 49 £.._, 

TO FIG.43 L 
TO FIG.44 L 

-
'" T~' FIG. 48 L_H--l--f-++--fl~tf/c:==t~tt;t=:j~====:;-_£.

2

1 ~ _ Jl.. 10 II 12 13 14 15 

~ ~ g: TO IST{.!:BL~i-1-+--i-+...J 'J'L<2---4-4-I-i~i--l--~ TO Fl G. 32. 
~ U>1- CKT 8 S I SEE NOTE 106 

o ...J;!; L l ll~=l::::t::::j~~l=+:i--4-~1 J_....J. 1- ~ !; TO 2N0{:.!.8--i~i--l-4-J 7 ._ 

~ ~ ~ CKT L 9 5 t 7s ~ 
"'"' "- TO 3RD( 8 3 
~ ~ 1- CKT 'l~B-1-I~h 2 ~ 
6~ ~ TO 4TH{·..::BL--+--+---I 

7 
I t:J 7B 

3 I~ ~\£ ~ CKT L : I t,f u,.lc,-l.~: 2;3ii;T5'"''~::---I-+--I-+w--=--I-BI -6~+-·,, ~ 
~u >< TO 5TH["=-+- -
.... ~ ~ CKT l..~B~ ____ J 4 3. 

2 19A OR 198 
... :JIll L I 5 •I 4 KE L "'·~ 0 TO 6TH{(~ • · Y TE EPHONE UNIT 
~8 ~ '-... CKT 6 
C>a:<( 

~~d 
~~z 

FIG. 47 
INTERCOMMUNICATING LINE Cl RCUIT. 

ARRANGED TO STOP TIME-OUT CIRCUIT. 

,.....,,,.....,, .. .,1 
~~~ 

TO TO KEY TO 
KEY LESS AND ATTENDANTS 
STATIONS TEL. LINE KEY 

CKT.S. UNITS 

TO FIG3J, G @ 
TOJ86205A { ;.>::::ci--

RECTIFIER ® ~® 
1sy8~c7 ~~A TO :t @. '- -!' 

POWER UNIT IOVAC ------:J: r®-+.;:_+---~------J 
~l® G -PROVIOE WHEN BUSY LAMP 

TO BAT. SUPPLY{GROUND IS REQUIRED 
FOR LAMPS IN 

~:; Ni,E):-E~~~ ~ 

5 

I~ 45Jl ~l~[S-_701! ,2 B 
L [c.... KS·I34~E 

A P·55Jt •' sou.,;.' .... · 1--+--' 

KEY TELEPHONE SYSTEM NO. lA 
LINE AND SIGNALING CIRCUIT 

JOY. AC 

SD-69091-01-CIS 

BELL TEL ~'"'' IE A I Ut<ll::.::> 65' ••••uo '"" • • 

[DRAWING 

~ 
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:ll .... -
iii .. 
Ul 
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tll i 
VH 
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(/') 

t? 
0) 
<D 
0 
<D 
I 

0 

I 
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(D 

TO RI NGING 
LAMP FIG. I& 

CSEE NOTE 110 1 

R ING I I05V 
G ± 

b 7 

f iG. 48 
PRIVATE LI NE SIGNALIN G AND BATTERY fEED CIRCUIT(LOCAL BATTERY TALKING] 

ARRANGE D F'OR COMB I N ED LINE AND BUSY LAMPS OR LOCI'ED-IN L I NE L AMPS ONLY 

3 1A KEY TELEPHONE UNIT 
BAT T ERY FEED REL AY l TO 14 - 2bV SAT. "A" SUPPL Y 

GRD, G OR+ ~IOR~~~~nt'P.~~ft~~~~~~~5A-

I BAT "A' B OR- OR l O J8b73 1A POWER UN 11' 
' 20V. TALK 

7A KEY TELEPHONE UNIT 

TO PRIVATE l T 

LINEATTHE ~~:eL~ 
DISTANT END -~ r---------------r+o-+-"'::'--Tr. IT IR h IR h l R 
TO S IGNALING~ 

CKT F'IG. 21 

tA 
15C (MOl OR 150 

KEY TELEPHONE UNIT 
RING UP 

E 
TO KEYL E 55 TO K EY AND TO ATTENDANTS 

STATIONS TEL. CKTS . LINE KEY UN IT 

FOR COMMON 
AUDIBLE SIGNAL 

FOLLOW ING RINGING 

11 .. ~ "' :E e_ 
,.,~ 



FIG. 50 
WINKING CI RCUIT 

33A KEY TEL UN IT 
w 7 8. 7 10 

4 
6. 

8 5' 4 II 

J..J 
9 

W NETWORK 
2+ I 12 

~c t6~ o.'~JJF A J 
220A a 

n(B 
3 

13 

2T 1& 3 14 
r-

4t 17 wr z 31·w· 5' 6 2 
18 2 201\ T 

1.!_ u 382 

I 5 1156 .. _ - ··-
\ 

176 KEY TEL. UNIT 

4 2
sw 3.-5 

* (' 3 4an • 
6 

Dli 

l 
7001>. 4T I 

-:- 8 

9 2 u -· 7 

8 
3 

FIG. 5 1 

LB } 
LW 

LB} LW 
L) l..W 

,,~ 

8 

LB} LW 
LB} LW 

~ 

~} ~ 
B 

TO I ST CKT 

TO 2ND CKT 

TO 3RO CKT 

TO 4TH CKT 

TO !'> 'Tti CKT 

TO KEY TEL SYS NO. IAI 
CO AND PBX LINE CKT 

f OR J OINT USE 

TO FIG . 46 

"~} TO FIG. 49 
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50-69091-0 I 3 PAGES CIRCUIT REQUIREMENTS DRAWING 
K~l TEl£~[ <;YST£M NO. !A l NE AND Slo-NA lNG CKT ISSUt 

" " ' "•" r us ! IIII.QI ft[QT I ClltcUil PRO'.U:AnQN 01ftECT CI,IIUKHT now MOT rsor~ TUT "' M TIE II '" CON T AR M, 11.0CIII; TEST ~~~p OUA m T[5.T 
JESf TESt usr II:I:AOJ IE .. U t kS 

OE3Hil COO l on 1C»1 "~ .. 
"'" ""' P~IESS. UVL. 

"''' ~r~on WOG , ... iNSUlATE 
COMH U "r. COfUI ~ItO 

·~ ·~ " · RELAYS 
lA KEY TEL ll'< IT 

IH 11:111:>6 8, I ll 3() 
TIP TERM. 8 M 1.2 p 0 20 19 119 

LEAD 
TERM. 8 M 2 p ~0 13 . 11 Ill . I 
TERM. 8 14 2 p R 9. 3 9.8 TERM. 7 RI NG M 3 s 0 20 2(H) I (l) LEAD M 3 T 0 20 

L Bt 159 8, I ll 3() TERM . II TERM. 5 M 5 0 8. 7 8. 2 119 TERM. 4 TERM. 6 M 5 R 3 .9 II. I 

IB KE TEL \.tjiT 
IH 8 1182 38 , 14 30 

TIP TER!ol . 8 M I 2 0 10.3 9.6 119 
LEAD TERM. 8 M 2 NO 5 .R 7 . ~ 

TERM. 8 M 2 R 11.7 5 

I L 18 11 75 38, 8 3() TERM. II TERM. 6 M 5 0 11 .2 II 119 TERM II TERM. 5. M 5 R 1. 9 2. I 

3A KEY TEL Llli i T 
c£ U650 10 123/ 123 H 29 TER.'l. 2 IGRD 0 10.3 9.8 

I 
4A KE TEL LNIT 
AL 86 12 12 3 30 TERM. II GRO /5 0 20 19 loOG IN PARALLEL ·r-- · TERM. II GRD P/5 R 7.5 7:9 

Bl 6 1157 12 3 30 TER.'l. 5 GRD II 0 ·-~- 111.2 
TERM. 5 GRD II R 6.8 7.2 
. SA K Y TEL LNIT 

Ll 8 1150 9 7 -;,~ - TERM. 7 TER.'l . 5 M 0 II . I 10. 5 TERM. 7 TER!ol. 5 H R II. 7 5 
6A KEY H l UN I T 
B 81159 6 14 0 TERM. 5 TERM. 6 M 0 1?0 I Q I TER.'l . 5 TERM. 6 M NO ~~~ 111 ~2 I 
68 00 6C KEY TtL (.tj i T 
8 8 11 76 2jl3 9 30 T<RM. :r IERM. 6 ""H" 7 0 20.5 19.5 211 , TEAA 5 TERM. 6 H 7 NO D .8- I ll . &' 26, TtRI-1 -~ TERM ~ M 8 0 si. 7 R ' 112 TERM . 5 TERM. 6 M 8 R ~.9 4. 1 

7A ~y TEL LNI T 
PL Ull23 7,11 132/ 132 II TERfol . 10 GRO 0 19 18 I 
9A KEY TEL LfojiT 

-~-R j)-1571751 5 10 1/101 H SPL 3B(R ) BAT 6 11 .9 11.6 I I 9 0 AC AC ARH. 'TRVL 23 

~~ 138 EY TE UN IT 
AI UIO~ ! 111/ 110 H 35 (61 )NO TERM. 5 TERM. II M P/5 0 20 19 

' 18 1 NO TERM. 5 TERM. II M P/5 H 17 16 T 
R JI0-'>6 2(\2 1111 1 io H 35 (AI )NO TERM. II TERM. 10 M P/S 0 20 19 

32 (AI )NO TERM . II TERM. 10 M P/ 5 H I 16 

IV' FY TEL Lt.IIT 
AI I UAIU5 I sz 145! 101! I SPL [ SPL ( 81 )NO TERM. 5 TERM. II M 10 P/S 0 20. 5 19 .5 ARH. TRVL38 (8 1)N0 TER.'l . 5 T~. II M 10 P/S H ---~5 ~-
8 1 UAI U5 52 I 115/ 108 Sf'L SPl AI )NO TERM. II TERM. 10 M 10 P/S 0 20.5 19.5 ARH. TRVL 38 (A I )NO TERM. II TERM. 10 M 10 P/S H 15. 5 ~ 

1---

I 

j_ 
···- --- '--· ---TEST NOTES: 

RINGING SUPPLY THROUGH A 13C OR E~ IV RES LAMP ANO 10,000!1 -
1\KNINOUCTI VE RES. "' 

I. ADJUST FRONT CONTACT FOLLOW ANO SEPARATION ~-S CLOSE TO THE MIN .., (A) TO RING Of LI NE OR o( 
5 Ml LS AS POSS IBLE. TENSION REL SO THAT I T fAILS TO OPERATE ON a.. THE REAOJ OPERATE CURRENT AND THEN BACK Off THE ADJUST ING SCREW (B) TO TI P Of LINE. u; 

"' 
LNT IL THE REL WILL OPERAT(. 

10. CONTACTS 2T, 5T, AND 28 HilKE 6 REAOJ , II TEST.HIN SPR ING .., 
o( 2 . REMOVE Tl P LEAD FROM TERM. II (FOR fi G. 119 FROM TERM. !). TENS ION ( 2T AND 28) 10 GRAMS READJ, 8 GRAMS TEST. a.. ..., 3. REMOVE RING LEAD FROM TERM. 5. 
~ 

II. REMOVE STRAP BETWEEN TERMS. 7 AND 8. 

5 . FOR FIG. 1.19 INSULATE TERM. I or TH£ ( B) REL OF THE I 60 OR E KEY 
TEL UNIT H. 

6. OI SCCINNECT VAA l STOO AT TERM. I. 

7. looHEN USED IN THE 68 KEY TEL LNIT . 

lo.HEN USEO IN THE 6C KEY TEL lN IT . KEY TELEI'tO'IE SYSTEM NO. l A 8 . 
L INE AND SIGNALING O<T 

9 . CHECK FOR OPERATION ON AC BY RINGING ON LINE AT CENT . Off .OR SD-'69091•01•01 PSX, 00 TEST ANO R[ADJ BY c:t::HIEC T I NG 95- II I 'I , 1100· 1200 RPM 
BELL TELE PHONE LABORA TORIES]3 S ...,._.,..o,.,., • • INCOft~R "TI!:C 



SD-6909 1-01 CIRCUIT REQUIREMENTS lo~~-'!IG 
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I~A KE lJ.I 
IR J23 22.Z~ 5 z: ERM IGI!C p 38 

~~~; 2 s AC AC 
114 T(Rjf."-~ ~M(R) fB, 3 s NO 7.2 7.6 

15A Kl T[l 

R U90ll 222: 1/ IOl- H SPl 5Tf(R) IGRC 11 . 5 p .5 16. 5 ARM. TRVL 23 2silo ~.5 s 0 AC Pl. 

158 Kl ~y TEl Nl' 
t< UA6~ ~22: ' 10 1 H SPL 51 '(R. IGRO 11,5 p 0 18 17 

ARM. TRVL 23 tl.SIIO 5 .6 s AC AC 

I!IC OR 150 K! TEL ll'IIT 
_R UA57 12.111 11-l l Ill H SPL 5Tf(Rl GRC u. s p 18 7 ARM. TRVL 23 ~:lila 5, 8 s AC AC 

u9 
16A KEY !_[I Nl" 

1RI 6617 " :52~ 9 30 6 S.B 5 . S 
tj(Jjj l 5 R 1. 9 2 

~! : TERM. II i(RM. L _B/G 7 6 .1 S. 6 
' RM ll ERI-I. i B/ G 7 .9 2 .0 

5;· 
6 AC AC 

17A Kl LNI 
IS!.' U73S I ~!U< I1 32/IJ2 H ut- TERM. jGRD 9 0 16 

137.42 ~ ! BAT. 10 0 17 16 
luu 

~;y Nl 
sw UAIII !7.32 132. 132 H 117 TERM. I fGRO 9 0 12 .6 12 

P112 
~ti5c 

ERM. 3 IBA" IC 0 12. 6 12 

.l.fl!_I\LY JEL lNIT 
e Bl l59 25 Ill 30 T£RM. -9 cRI-I. 10 H 0 8. 7 e :2 

ERI-1. 9 ERN. H R 3.9 II. 
~9 ERM. 10 H 0 2C 19 
TFI'IH Q ERM. 10 M INO 13.U Ill . :? 

~- _YI69 2S I168/17S SPL ISPL 51 [SR: GRC 12. 0 'S 1111 . 5 112 ARM. TRVL Ill 
5T (SR ) GRD 13 H FS 5.6 5. 3 
51 (SRJ GRO_ _11_ R rs 1.9 2. 5 

186 Of 1!\C Kl Y TEL LNI" 
8 8 1 159 25 . Ill 30 1Til!.O q ERM. 10 M 0 8 . 7 R. 2 

110 TFRM. Q ERI-1. 10 "' R . 9 u 
TERM. 9 ERH. 10 "' II 0 20 19 
TERI-1. 9 ERI'I. 10 H II NO 13.11 111. 2 

SR Yl69 25. 188/ 175 SPL SPL 51 (SRI GRD 12. FS 1111. 5 112 ARM. TRVL Ill 
110 5 l( SR ) GR~ I H FS 5 . 6 5. ~ 

5T(SRl GRD 13 R FS . 9 2.5 

TEST NOTES: WITH A 13C OR EQUIVALENT RES L AMP & A 7000D NON IND RES TO THE N 

LI N£ SIDE OF THE (T) OR (R) COND ..,_II LE THE LINE I S OPENED "' I . CONNECT DIRECT BAT. TO TERt-I . & REMOVE UNSOLDERED CCJt.N FROM "' TO\IARO THE CENT . OFF. OR PBX. < TERM. 7. ... 
9. FOR USE 1.1--!ER[ DIRECT BATTERY I S CCI>INECTED TO W~l. ~ - Vi 

2. TEST FOR AC Of'R BY RI NG ING FROM CENT . OFF. OR PBX. ... 
"' 10 . FOR USE ~ERE DI RECT GR<J-W IS C().INECTED TO TERM. I IN FI G. 32. < 3. REMOVE TI P & RING LEACS FROM TERMS. U & 5. ... 

INSULATE 18 & 21l (AI) lo.HEN TESTING ( SW) REL IN (B) KEY TEL LNIT. 
"' u. CONNECT BAT. TO TERM. 3 wti[N THE IS-TYPE K(Y TEL LNIT IS INS I 8 & 28 ( B I ) !<HEN TESTING SW REL IN (A) KT\1 . -USED IN FI G. 22, OR lo.H[N TIME OlJT IS US£0. II. wtiEN USED IN THE 18A, IBB , OR 180 KEY TEL UNI TS. 

~. ARM. TRVL 2 3 REI-WJVE UNSOU JERED CC»> FROH TERM. 5. 12. HIN FRONT CONTACT MAKE R[AOJ 5, TEST U MIN TENS ION I T & 28, 

6. WIND ING ONLY. 
REAOJ 10 GRAMS. TEST 8 GRAMS. 

13. ADJACENT RELAYS SHALL NOT BE ENERGI ZED . SEE SSP. 
7. 1-/INDING IN PARALLEL WITH 278 VAR ISTOR. 

e. TEST !>NO RE ADJ THE: ( R) AND (RI) REL FOR OPERATION ON AC BY 
RINGING ON THE LINE AT THE CENT. OfF. IF THE LINE TERMI NATES 

K(Y TELEPI-QolE SYSTEM NO. IN A PBX. I T SHOULD BE ( ().IN[ CTED TO A CLNT. OFF . TRI< FOR THI S lA 
TEST BY MEANS Of A PBX CORD Ill TH THE NI GHT & THR1 0 1 AL KEY LIN£ lli-SJ SI GNAli NG CKT SO- 6 90 9 1-01- 0 2 
OPERATED OR BY APPLYING MIN 95V (11 00- 1200 RPM) IN SER IES 

BELL TE ONCO O~."o.~.~;'ORATORIES 13"5" u•o• C. IIOiol • • . /1,. 



SD- 6909 1- 0 1 CIRCU IT REQUIREMENTS DRAWING 
ISSUE 

olof'PAR A1 " S llllC.M U.Qt Cl lt(; UIT l'lt(,AilAl iON CUtt:CT CUIItlMl flOW fltOT =t Tl.ST '" ... nu DESfG COOE Of'TfON fiG. ... ,.,., ... I LOCX H$l CLIP' OAU SET "" rur TUT SOAK un R U.DJ IIIE.A II IS ,. ,.,uss 11'1:YL OR 
Pit!~ HOT[ WOG , .. IH.SIIUH CONI'I BAT. CONN liiltD 

·~ ·~ ·~ 

180 OR 18E KEY TEL UN IT 
8 81159 ------rtl l . I ~ 30 TERM. 9 ~ERM. 10 M 1, 6 0 8 . 7 8.2 43, TERM. 9 TERM. 10 M 1,6 R 3.9 II. I ~~~. TERM . 9 TERM. 10 M 2 , 6 0 20 19 119 TERM. 9 TERM. 10 M 2 .6 NO 13. 4 111.2 Sl1 Yl69 'Ill! 1881 175 lsPL sPL !>l(SR)_ GRO 3, 11 0 FS 44. 5 112 ARM. TRVl Il l I!U, ST(SR ) GRD 4 H FS 5. 6 5.3 49 5T( SR GRD !I R rs 1.9 2. 5 

19A K Y TEL i..NIT 
A Y22 1 25, 13 1/ 16!1 H SPL JT(A IGRO 11, 5 _(l_ !)4 5 1 AHH. lRVl 59 

26. 3 T A GRD 4 5 NO 6 38 110, 3TCAl GRD 4 !) H U I 3.8 46 
3HAl IGRD !I 5 R 1.9 2.5 8 Y222 25 , 1_09/ 123 SPL 29 TERM. 2 GRD ~ 7 8 0 FS 118. 5 46 26, (A) NO , TERM, 2 IGRD ij NO FS 132 3 11 - 40, 7T (8) TERM. 2 GRD ij H FS 8 . 3 7 . 9 46 TERM. 2 GRD ij R FS 1.5 1.6 

196 K Y TEL I..Nil 
. A Y221 " 25, 13 1/ 164 H SPL 3 (A) RD 1!,9 u I! 51 ARM TRVl 59 26, 

3T(A) GRD II 9 NO 36 138 1!0, 3T(A}_ GRD 11,9 H I! . I 3. 8 1!6 3T(A GRD 4 ,9 R 1.9 2.5 Ia Y284 25, 2.121123 ISPL 29 TERM. 2 GRO 11,8 10 0 FS 49.5 ~7 
. ,26, (A) NO , If.B!-1 7 lt.J<f) II NO FS 33 35 40, 7T(8) TERM. 2 GI10 II H fS 8.3 7.9 ~f> TERM . 2 GI10 II R FS 2 2. 6 

~ 2DA KEY TEL IT t==--1 8911 24 , I :lO Ellfo. II BAT. 0 29 27. 5 OR B ID 
-

26 TERM. 4 BAT. R 6 .9 7 . 3 

25A K Y TEL ~IT 
CT YJ I 5 35, 238/ 190 H 29 7T(CT ) GRD ~ 0 FS 31 29. 5 39 7TlCT) IGRO ~ H rs 5. 7 5 . 4 

7T( CT) IGRD ~ R FS 1.5 2.1 L2 8 1159 35, Ill 30 (~~6_fg· 
TERM. I! TERM. 2 B/G a 8. 7 8 .2 39 TERM. I I TERM. 2 Jl/G R 3. 9 II . I 

! 258 KI ' Y TEL fo!IT -
CT Y~ l 5 39 238/190 H 29 TERM. 1 3~0 ij 0 FS 3 1 29.5 

TERM IJ RD 4 H FS 5 . 7 s.ij 
TERM " IGRn II _8_ FS_ ~ L~ 2_1_ LZ 8 1176 :)9 9 30 TERM. II TERM. 12 H 0 a. 1 8.2 

TERM. II TERM. 12 M R 3 . 9 U. I 

7F.A KFY TFl i-I I T 
co U324 I J9 125 / 1211 H 62 TERM. 13 GRO 0 63 60 I 
266 KtY TEL LN IT 
co U~1 23 ~9 125/12 11 H 52 ERM. 13 GRD _(l_ 3S 33 I I 
:lOA KEY TEL LNI T 
TO 27 1A 4C<'l 132/ 1 K 47 

I 
ERM. I GRD Jl 0 16.5 15.5 

~'i.J~,[Y TEL !..NIT 
JlE_¥!30 ij7.JIC 12Q/ II I H 35 TERM. 8 

J3AK'=y TE.l_jUNI_f 

TERM. 9 M P;s 0 2:) 21. 5 

· ~~ Y318 50 2 19/201 H 50 :n wr> T( W) GRD 0 42 29 27.5 -· 3T l WT) T( \1) IGRD H 112 7 .3 5. 9 
liT 3TIWT T( W) GnD R 42 1.5 1. 9 UA76 !>C J.06LIOI H 4~ :)l(IIT) T WTl_ GRD 0 19 18 :)T(WT) T(\IT GRD NO 10 .8 11. 4 

- '---TEST NOTES: 
9. 1.1-i(N THE 196 KEY TEL LN IT I S USED IN FI G. 26 CONN DI RECT BAT . .., I . WHEN USED IN THE I BC OR 18E KEY TEL LNI T . TO TERM, 3 AND BL OCK (B) REL NO. "' <!) 

10. FRONT CONTACT MAKE 6 READJ , II TEST. -c 2. \HEN USED IN THE I BA, 188. OR lBO KEY TEL LN I TS . ... 
Ui 3. MIN FRONT CONTACT MAKE READJ 6 , TEST 4 MIN TENSI ON IT & 

II. BLOCK ( TO) RELAY OPERATED FOR 5 MINUTES BEFORE TEST ING H(ATER .., 
<!) 261 REAW 10 GRAMS , TEST 8 GRAIIS. WI ND ING. RELEASE (TO) REL AY ANO APPLY D IRECT GRDU-10 TO TERM. 7 . < HiATER SHALL OPEN 1-2 CONTACTS IN NOT LESS THAN 20 SEC MAX c.. 4 , AOJACENT REL AYS SHALL NOT BE EN ERG I ZED. SEE BSP. TENS I ON OF 28 - :lO GRAMS. .... -5. 1.\iEN THE 19A KEY TEL l .N IT I S USED IN F I G. 26 CO'lN DIRECT 

BAT. TQ TERM. 3 AND BLOCK ( B) REL NO. 

6. FUR F I G. 49 CO'lN GRD TO TERM. 5 OF THE l A OR IB KEY TEL 
LN I T INSTEAD Of TO TER~I. 10 OF THE 180 OR E KEY TEL l..NI T, 

7. FRONT CONTACT MAKE 6 READJ, ~ TEST. 

8. REMOVE LE~D TO BUZZEH FROM TERM . 2 '.HEN THE 19A OR 198 KEY 
K[Y T( L£PHONE SYSTE.H NO. TEL l..N I T I S USErl. IN F IG.26 CCNoJECT DI RECT BAT. TO TERM . ~ l A liND REMOVE THE GH0 LEAD FROM TERM. 2. LI NE AND S I G'olALI I<G CKT 
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: 
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