
SI 

--- IP 5"EET llO. -
FIG. CONTENTS JITlr~ I< I LUhr~rH 

7 8 9 15.fil,!E 7 ISSUE 
SHEET lllDEX OlOOA 1 7 8 ~ .C 
SUPPORT !Mu lllFORMATI ON 

. SHEET lllDEi ( co11n 01008 2 7 8 s 
SHEET lllDEX ( COllT) 0100C ~ 7 8 .9 

7 8 ' ;; c I RrU IT 1:0-;Es 0101 4 

1 227 TYPE AMPLIFIER AMPL 1 OR 
JIMPL 2 AllD ASSOCIATED JACKS 

2 24V POWER DISTRIBUTION CKT FOR 
FROM 1 TO 12 AMPLIFIERS I 

3 48V POWER DISTRIBUTIOll CKT FOR 
FROM 1 TD 12 AMPLIFIERS 

4 FUSE ~LARM 
5 BUILDING OUT RESISTORS FOR 

MEASUR lllG 1200 OHM CKTS Ill TH 600fl TMS 
6 -24V ALARM 
7 -40V ALARM 
8 -24V DECENTRALIZED FILrER FOR 12 TO 240 

AMPLIFIERS MAX. CAPACITY 4 1/2 AMPS. 
9 '4V FILTER FOR 1 TO 12 AMPLS 

18 BUILDlllG OUT RESISTORS FOR MEASURING 
900 OHM CKTS Ill TH 600 OHM TMS 

11! -24 VOLT DECENTRALIZED FILTER FOR MAX. 0102 5 7 a s 
OF 264 AMPLIFIERS 

15 ..!18 VOLT POllER DISTRIBUTIOH CKT FDR MAX. 
OF 264 AMPLIFIERS 

16 CKT FUSE FOR r~QX. OF 12 AAPLI Fl ERS 
17 DROPPING RESISTOR FOR ONE AMPLIFIER 

48 VOLT OPERATION 
21 AMPLIFIER SKT ARR FDR USlllG 849 TYPE 

NET. BET. 4 Ill RE LOAD 
22 CKT fUSE FOR MAX. OF 12 AMPLIFIERS 
23 -24 VOLT DECEHTRALI ZED FILTER FOR MAX. 

DF 264 AMPLIFIERS 
24 0~84 ~8L!1~~p~~M!5TRIBUTION CKT FOR MAX 

10 24V4A REPEATER 0103 " 7 8 ., 
12 

tl UV4A REPEATER 0104 7 7 7 7 
13 

• 
19 44V4B REPEATER FOR SPECIAL' SERVICE OR 0105 8 7 7 7 

DATA TRUNKS 
20 

-CIRCUIT REQUIREMEllTS TABLE 
E~UI PMEllT llOTES 

0106 9 7 7 7 

CAC 1 ODD OR EVEN 
CAD 2 POllER DISTRIBUTING CKT 
CAD "I 2ava REPEATER 
CAD 4 44V4 REPEATER 
CAD 5 
CAD b 44Va REPEATER 

CAD 7 21!V4A REPEATER IC 7 8 8 
CAD 8 BASIC V4 REPEATER 
CAD 9 44V4A- REPEATEii 

CAD 10 44V4B REPEATER FOR SPECIAL SERVICE OR 11 7 , 7 
CATA TRUllr.S 

CAD 11 JIMPL SKT ARR FOR US I llG 849 TYPE NEn!lRKl 

TABLE A 0107 1~ 7 7 7 .. TABLE B 
101 BASIC V4 TELEPHOllE REPEATER 
11b PROJECT! Oii-TYPE TRANSHI SSI ON 14EAS-SYSHft 

102 24V4A OR C REPEATER ARRJ:::GED FC~ HCB & 0108 13 7 8 s 
DSS. LOADED CABLE REQUIRING GAIN, EQUA-

_,,. 
LIZATIOll AND LOOP SIGllALlllG 

103 24V<iA OR C REPEATER ARRAllGED FOR NOH-
LOADCO CABLE REQU I Rlf.IG GAlll AND LOOP 
SIGHALIHG 

104 24V4A OR C REPEATER ARRAllGED FOR 600 OH! 
CIRCUITS REQUIRIHG GAIN AND LOOP 
SIGNALING. 

105 24V4A OR C REPEATER ARRANGED FOR H88 & 
D88 LOADED CABLE REQU IR IHG ND TRANS-
MITTIUG GAlll BUT EQUIPPED WITH RECEIV-
lllG GAii! AND LOOP SIGllALlllG. 

. -· 

I 
-
' SHEET INDEX 

ISSUE NO. 

10 11 12 13 14 15 11. 17 18 19 2C 21 22 n 24 25 26 27 28 29 30 31 32 33 3"4 35 3"6 
10 11 12 n 1+ 15 1& 

8 11 121 .. 14 15 1& 
10 11 12 13 It 15 1& 
9 11 IZ 12 14 14 1& 

I I l I I 1 J •I I j I ~ 

. 

8 8 8 8 8 15 15 

9 II 11 11 If 14 14 

7 11 l2 12 14 14f4 

7 11 12 12 14 14 14 

7 11 11 u 11 15 15 

10 11 11 11 14 14- 1& 

10 10 10 10 10 10 1& 

7 II 12 u 14 14- 14 

' 

8 s 8 B 14 14 14 

IO-Lt>Ol6-0S I 
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1 

' 
' 
' i 

l I 
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SUPPORTING INFORMATION 

CATEGORY NO. 

EtlU I PMEtlT U:FO J981.15A 
J9Bo15B 
J98o15AJ 
J98615AH 
J98&15C 
J98b15D 
-.!'16~ 
J98615AB 
J98&! 5AC 

-d'16"45iHr 
~Ill:-
J98615AG 

-.f'lab+SAJ!-
I J98&15AL 

J98615E 
J98o15F 
J98&15G 
J98615H 
J986:5AM 
J98615BJ 
J98~15-8K 

J9SE.1S-AS 
J98615-L 
J98!>15CA 
J98&15CB 
J98615CC 
J98615CD 
J98615CE 
J98615CF 
J98615CG 
J986T5CH 
J966l5BL 

SHEET INDEX: NOTES 

1. WHEN CHANGES ARE MADE IN THIS DRAWING, 
ONLY THOSE SHEETS AFFECTED WILL BE 
REISSUED. 

2. THIS SHEET INDEX WILL BE REISSUED AND 
BROUGHT UP TO DATE EACH TU.:E ANY SHEET 
OF THE D(?AWING IS REISSUED, OR A NEVI 
SHEET IS ADDED. 

3. THE ISSUE NUMBER ASSIGNED TO A 
CHAf~GED OR NEW SHEET \'/ILL BE THE 
SAf.:E ISSUE NU!:.BER AS THAT OF THE 
SHEET ltlilEX. 

4. SHEETS TiiAT ARE NOT CHANGED WILL 
RETAIN THEIR EXISTING ISSUE Nut.:BER. 

S. THE LAST ISSUE NU:,!SER OF THE SHEET 
INDEX IS RECOGNIZED AS THE LATEST ISSUE 
HUMBER OF THE DRAWING AS A WHOLE. 
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FIG. 
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.. 107 

108 

109 

110 

111 

1f2 

113 

114 

115 

117 

118 

11q 

170 

Ul 
0 

( to J, -.J 
121 

0 
~ 

"" I 
Q 
I 

I'\) 

r•• .. n1111 .. v•.t.. 
l•J .. ltlO·•O 

31 

V4A R E 

I Dea LOADED CABLE WHERE CHUH Is NOT RE
QUIRED BUT TRANSMITTING LEVEL CONTROL, 
RECEIVING LEVEL AND EQUALIZATION, AND 
LODP SI GNAt.I NG IS SUPPL I ED. 
24V4A OR C REPEATER ARRANGED i'OR H88 & 
D88 LOADED CABLE WHERE GAIN IS NOT RE
QUIRED BUT TRSG AllD RCVG LEVEL ADJUST
MENT AND LOOP SIGllALIHG IS ilES!P.EO. 
44V4A REPEATER PLUG-Ill Ull! TS ~P.RAUGE!l 

FOR ll88 a. 08& LOADED C!\!!tE !lEQU Ip ING I 
GAIN, EQUAtlnrum Alf"J Si:.WU~'X S.-iGfiALirro, 
44V4A REPEATEll PLUG-II! UIH TS AP.!HillGED 
FOR llON-LOADED CABLE Oil "ll" SIDE, Hes 
& D88 LOADED CABLE ON "B" SIDE lllTH 
GAi N, EQUALIZATION AND SIMPLEX S IGllALING 

44V4A REPEATER PLUG-IN UlllTS ARRANGED 
FOR llOll-LOADED CABLE ON "B" SI DE, H88 
& DBS LOADED CABLE Oii "A" SIDE WITH 
GAIN, EQUALIZATION, AllD SIMPLEX SIGllALClG 
41!V4A REPEATER PLUG-IN Ull I TS Al!RAllGED 
FCR 11011-LOAOED CPBLE REQUIRlllG GAlll, 
EQUALIZ4TIO!l, AllO SIMPLEX SfGNALING 
44'14A REPF:ATER PlU(i-IN UfllTS ARR.mGED 
FOR bOO OHM CIRCUITS WITH GAIN AllD 
SIMPLEX SIGflALING 
44V4A REPEATER PLUG-IN UNITS ARRANGED 
FOR bOO OHM CIRCUITS ON "A" SIDE, NON
LOADED CABLE ON "B" SIDE WITH TRANS AND 
REC LEVEL CONTROL AND SIMPLEX SIGNALlll 

44V4A REPEATER PLUG-Ill Ulll TS ARRAt!GED 
FOR 600 OHM CIRCUITS ON "A" SIDE, H88 
& 088 LOADED CABLE OH "B" SI OE Ill TH 
TRANS AHO REC LEVEL CONTROL, REC 
CIRCUIT EQUALIZATION AND SIMPLEX 
SIGNALIHG 
24114A OR C REPEATER ARRl\llGED FOR 
l>OD Off.1 CKTS REQ:JIRU:G NO GAlll, TRANS 
A'l!l f.:C LE\'1. cc::n:t, r.:o l..llJ? SICl.'!.l!cj. 
44V4A Rt:?EATER PLUG-IN Utll TS AllRAtlGEO 
·FOR ass l:!:J l!CS LOl\OED CAllLE Off 
"A" SIDE AllD &00 OHM CIRCUITS ON "fl" 
SI DE lll"iH TRAllS AND REC LE\'EL CONTROL, 
LOADED CABLE EQUALIZATION ANO SIMPLEX 
SIGtlALlllG 

44V4A REPEATER FOR EXTEUDI tlG bOO OHM 
CARRIER CIRCUITS RE•WIRWG NO GAIN, Oii 
"A" SIDE, TO D8il, Al:O HBS LOADED 

CABLE REQUIRltlG GAltl AllD EQUALIZATION 
Otl "B" SI DE. 
44\1411 REPEATER FDl EXTEt:o It!(; DG8 AHO 
Hca LOADED CABLE RE!l~IRU-:G Glim AllD 
E<iUALIZATIOll, Oii "A" SIDE, TO 600 OHi~ 
CARR IE~ CIRCUIT RE4U IR lllG LEVEL CONTROL 
NO GAlll AllD tlO EQUALIZATION 011 "B"SIDE 
44V4A REPEATER FOR EXTEtlD lllG 600 OHM 
CARRIER CIRCUITS REllUIRlllG 110 GAIN OR 
EQUALIZATIOll Otl "A" SIDE TO !ION-LOADED 
CABLE REQU IR lllG GA ltl AND 110 EQUAL I ZATDI 
ON "B" SI DE 
44V4A REPEATER FOR EXTENDlllG NOl\-LOADE 
CABLE REQU IR lllG GA Ill AND 110 EQUALIZATIOll 
ON "A" SIDE TO 600 OHM CARRIER CIRCUIT 
REQUIRlllG tlO GAlll OR EQUALIZATIOtl 011 
•a• SI DE. 

0110 rs 

01\1 f6 

0112 17 

-l'PA'A' :a 
ISSUE 

SHEET INDEX (CONT) 

ISSUE NO. SHEET 
1 8 9 10 11 12 n 14 1s 16 17. 18 19 20 n 22 23 24 25 26 21 28 29 30 31 ~2 33 34 5 36 37 38 39 4D 41 42 43 44 45 46 47 Ila 49 50 51 52 53 54 NO. 
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FIG. 

t22 

123 

;; I 

CONTEN TS 

TEllDlllu 1>00 OHM 
ON-LOADED CABLE 
OL BUT NO GAlll OR 
"A" AllD "B" SIDES, 
TEllDIHO NON-LOADED 
0 ~HM CARRIER 
VEL CONTROL BUT NO 

44V4A REPEATER FOR EX 
CARRIER CIRCUITS TON 
REQUIRING LEVEL CotHR 
EQUAL! ZATI Otl Oii ~OTH 
44V4A REeEATER FOR EX 
CABLE CIRCUITS TO 60 
Cl RCUI TS REQU I Rl!IG LE 
GA Ill OR EQU~.LI ZATI ON ON BOTH "A" AND 
"B-" S-;DFS, d 

I !,2ll' AiED WITH SF A~Jfli-'ii. ilEEEA"'"TER 'ASSOC 1 
SIG!'!'!LllHT FOR EXTENDI 
CIRCl.'ITS i!EOUIRll!G GA 
DCl\ Al1!1 1'~5. !.G~""''.l C:l 

1'-5 

Hu l•OO OHM. VF 
Ill Oii "A" SI DE TO 
PL£ RE:;:srnn;;; 
ti: ttll" s1iis. 

ATED WiiH SF ~~~~A "l:M~1:~' mb~T 
NG oaa J:l'D H~a. 
(j GAIN ~rm 

SI GllALI NG FOR EXTEtID I 
LOADED CABLE REQUIRIN 
EQU!ILIZATION ON "A" S 
CIRCUIT~ RFOIJIRING &A 

I DE TO 600 OHM !,!!' 
lU Oil "B" SlnF.. 

126 ll(it.r r.:r:rrER r • :: "T"D l"TH SF Siu-
1:r:. :; FCil 1:7. C .~ . ( "" C':T r.E-
<:,.... l j Gf!i: :: l ' A" S 
c11: .... :rs m:~;.1 r.11:G .GA 

1 .. _ ~\J l .-Lll~OED 
It• c:. •~• SI DE. 

127 44VAA REPEATER ASSOC! ATED Wl1H SF 
IG NOii-LOADED 
II: 01: Slllf "A" 

SIGllALIUG FOR EXTENDll 
Cl RCUITS REl!UIRING C~ 
TO 600 OHM VF CIRCUITS 
ON "B" SIDE. 

REQUIRING GAIN 

TED WITH DATA Tll'.t/1 128 44V4B REPEATER ilSSOCIA 
\i.q 44VAB REPEATER ASSOC Lil TED \.II TH D~TA TF.'J(I 

TED WI TH DATA t 30 '4V4B REPEATER ASSOC I A 

rn m~~ REPEATER ASSOCIA TED WITH DATA 
TRUllK 

132 44V4& REPEATER ASS'lCI A TED WI TH DATA 
TRUNK 

TED WITH DATA 133 44V4B REPEATER ASSOC I A 
THUNK 

TED WITH DATA 134 44V4B REPEATER ASSOCIA 
TRIJNI( 

135 44V4B REPEATER ASSOC! ATED WITH DATA 
TRU:lK 

U6 44Vt;B REPEATER ASSOC I ATED WITH DATA 
TRUllK 

137 44V4S REP~ATER ASSOC! ATED WITH DATA 
TRUllK 

138 44VlB REPEATER ASSOC! 
TRUllK 

139 44Vli8 REPEATER ASSOC! 
TRUtlK 

iQO 44V4B REPEATER ASSOCI 
Tl\UUK• 

141 44V4B REPEATER ASSOC I 

t42 

t43 

144 

145 

TRUNK 

44\'(B REPEATER ASSOCI 

m~~ REPEATER ASSOC! 
TRU:!K 
44V4B REPEATER ASSOCI 
TRu::K 
44Vl!a REPEATER ASSOC! 
Tnu::K 

4('..'~B REPEATER ASSOC I 
T' --~ 
r : Rer;rni"ER nsi:~:: 1 

th { REPEr-:!R i:::c::1 

ATED WI TH DATA 

ATED WITH DATA 

ATED w1rn DATA 

ATED WITH DATA 

ATED WI TH DATA 

ATED WI Th DATA 

ATED WITH DATA 

ATED WI TH DATA 

ATEO HITH DATA 

llTED HI Tii C~TA 

ATED HITH li~TA 

.~TED HI TH DAT,1 
·, 

w; ( .i. i:ZFEAiER ias::c:u 
T •• 

150 649 TYPE llETWORKS FOR 
c~~RIER SYsm:s TO LO 
Lr D:D CABLE PA I RS 

COIU:ECTING 
ADED DR. NON-

FlllLURE -

SHEET t:u. 
P,'l,~9.~ ll cmfi!!i 7 8 

0113 18 7 7 

-

Ot 14 19 7 7 

0115 20 7 7 

01t6 21 7 7 

0117 22 7 7 

..... 

0118 i~ 7 7 

01H 24 ·~ 7 ,· 
; . . 
i 

25 7 

m~ALIHG ~ . . 1~1 2<.,-;J llEfEATER PC'!ER 
Lr""'-r--·-·J REQUIRll!G 
Et !,L ;1c:1, Gil LOOP 1 

ci:o 1 s c: ~ ! c V4 r-r--•rER 
CllJ1b t;·.~~r.:;. :R 
Cl:ll 17 .c·::~J r_r;: .• :R 

27 41.o/ u;;tRDT5WlllUTllllrCJ.flCUIT 
FP~ TSPS NO. 1 AtlD NO. 1 ESS OFF ICES 

28 FUSE ALARr~ FOR TSPS NO. 1 & Ila. 1 ESS, 
OFF ICES 

29 2' ·~o RPTR m1 Ml FAIL. LP-AROIW OPEr.ATrm 
CAD 22 24V4D REPEATER 
CAD 23 8COA eax PLUG-I II CABLE 

77 •- a 

I 
2C 

29 

~o l -
I 

:;1 

32 

33 

9 10 It 
7 7 7 

7 7 7 

7 7 7 

7 7 7 

7 7 7 
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9 9 n 
9 9 11 
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1t 
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I 

•• 
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!! 

i! 

SI 

Cl/i. ''I' .nrE.s : 
101, Pli."111/£ 

FEii Tt'R.E" Off tlPT/11 FIG. 
.1F"' 

'" 12VAllTITY 
1·:;cG 

6c7.J Q.<1/4 4MPLIFl€1i' 11/Pf/T NO 
I l )( I £<ll/4Ll7 e·R 

IC.'rlO 0/1# A/.f PL/FIER MPtlT Mi 
I y I Et71P1LIZEP __ 

SIMPLEX BY·J'l'.SS AROUND' ,4MPL I IV I 

~Oo OHM AMff.IFIER l.lt/TPUT I s / 
1200 tW.114 AM'F't.1/:IER t:Kli-P/IT I v / 

24//4b .PJVR FAILVRE LtJOP '9RtJtlNO 29 £ I 
241/4.0 l"IVRFAll.VR£ lOOP,,OPr.?/Nt) 29 F / W/T# EXTFRNrlL EQ(/,/P,'·' -
r-·-- -- -- - --·- ~ -

:. .. Z:.4L t;.1- .,,,,: 1'.Jli~:1 r.t:,. -~ 4 R I 

,E_TER'IAl GRO -ON ("Al.tt.l_IJ§..1. 4 T I 
AS CIJV£1?£."P /.'I 7:481..£ B 4 1~1,/.J I 
-z..:V DC .5UPP1 Y z..:: ..r I 
·48V [)C. ::i.Pr-~·--- 2.5 K I 

._.2·VI T1JT-W '1.1:.Pft"AT[:J? ,?.<; c:;. I_ 
TO FXT::.k'NAL £t:5t1/P/-1ENT ;,.~ u I 

-48V D.C SUPPLY 26 - I 
-48 V D.C. SUPPLY FOR T:::.P.SNO.t 27 .,.. I 

102. OFFICE WIR£DOPT!ON:S. NO RECORD REQlllRED. 

FIG. 9 
-24V F.t.T 

FOR I TO M /IHFLIFIERS /rJ Fl6. llO.ll 19C~Z.S 

' "' ~ C/ 
/fS·l-13~9 
eooovF 

+ 

TO a.;v E'9T 

I 

k 

~ 
~ 11/3/IHP 

I 
I 
I 

600 
BOR 
IN 

FIG. S(MFR DISC) 
Bl//1..D/N5 O{IT RESl$'TOR 

FOR /'1£RSVRING 1200 OHM CKTS WITH 600.11 (/,fS 

FIG. 18 t MFR iJISC) 
BUILOl/\'G OUT R£!:1STOR 

FOR /YlcASlJRING &Ott oHM C/<'TS WITH 
6~?0 OhM l/.4S 

R3 
227A 

300~~~,~fft?n BOR I ~ :; ,:::iVI<' 
1N \~""' ':>-v our 

1 ~ 150.11. I • 
2~8A t27A :!:JeA 

R4-
103. CllRRE/\IT DRAIN INFORMATION 1.$ AS FOLl.OW.:S: ) 

FIG. 2 (MFR DISC 
VOLTA&E EACH ,C"/6. STZADY Cl/.QRf:NT IN1CRMITT£NT 24V POWER Z'l.5 TRI BUT/ON C!<T 

DRAIN-AMPS C/IRRENTIJR.41N FOR FROM I TOl2 AHPllF/£RS 

FIG. 3 (MFR DISC) 
48V PD<'£R OISTRl5VTION Clff 

AMPS TO FIG. I 
Fai' FRIJ.lf IZ ro 2."10 AMPLIFIERS 

T~F/6.1 

:Z.4 r/6, I 0.0/8 

2.4 FIG. 6. 

48 FIG.I 0.018 

4B Fl6.7 
48 FIG. 2.~ 0,03fo 
48 Ff G. 28 0.012 
48 F16.2~ o.oez 

104. ALARM CIRCUIT L£ADS l,~,3,4 

AS SJ.IOWN IN TABLE "8'.' 

0-051 

o.o4Z 

o. 05"4 

105. {?ECORD Q<" FIGURES, WIRING ANO APPARATllS CH.A/VG!~ 

106 

IF JOB THIS l/.SE IN CIRCUIT 
CHAlliEO RECOR~ OPT/01, SE:E' 

CN 15S DO NOT WAS NOTE 
STC !~,a:M SPECIFY i'WfN MD 

-
12D C,D D c:. D 

I 
/IJH£N PO/A/ERtN<Ji THE Z4V.4.:
U.Se - 481/ 13/lTTcRY ONL ,. 

"<EPEATER, 

P---1:>1 

14--------W~t P£.'7 A/.f Pl .11~G SllF.LT 

//c 4Ni' 

' 
~I 15r--p- 1·:"'4' 

TO 24V rLT 
FIG.a 

TOF/6. 6 

FIG. 8 (MFR DISC) 
-24V ])£CENTRALIZED FLT 
FOR IZ TO 2.40 AMl'l/FIERS 
ffAX. CAPACITY 4 l/Z AMP 

TO FIG. Z 

2 

FIG. 6 
-24V ALM 

ALM/MN ALM 
2U 

WHIT£ 

LI 
275F 

7500.n INDR RI r·GL; I TO FIG 2 OR b "'A'-C_R_A_L_M __ -o----t<a----li-'S_,·<1V'~V'72v-,_L2_D_-'-A- TO FIG. 4 
{MFR DISC) OR 420G 422Il. 

FIG. 22 CR/ 

FIG. 7 
·J/rSV ALM 

A 
[
-·----'---.:.:. TO FIG. 6 

~iiS' 'F2 'rt 

I 
TO 24V BAT 

ALM/MN ALM 
2Y 

WHITE 

-:S 

RI 
~~""I"." _A OR ALM KS·8512,L2D A 
HJ, ,..,.oJ c.!....:""-'.:.=;.:,....-0-----i~TO FIG. 4 

(MFR DISC:) OR 420G /960Il 
FIG.22 CR/ 

FIG. I 
227 TrPE /IHP.t./F/EH 

/IMP./.. I DR AMPL 2 19HO RSSOC//iTE,O .t/IOA"S 
.s&..- NOr&eo1, l'ALft.E A 

ANt) F/G. /0 I 

/'ION s c:i-c=:=1 e 
S"lfi'/IH &.'K 

/t/1PL 
IN 

;p 
+· 

D/111MY TERH. 
NJ.I 71:) 7E?M 8~ 
10 OFKS-;9017- 8 c:::=l--C].3 

Ill 
~ 

Tl~~ 
RI~ 

~ 
~ 

~ 
'j 

11/"/PL nn;H v/(' /10/Y 
OVT 

.!!.£ 

~ 

!!.!! 

16 
V~ TELEPHO!!E REPEATER SD-97047-0i-4 f 

BATTERY SUPPLY f.!ID 
CONNECTING CIRCUITS ~ 

BELL TELEPHONE LABORATORIES I 
~ - ~ ':::::-:::::--~~~~~~~~~~~~~~~~~~~~-~-.---~~~~~~~-~~~~~-l-~~_=:;:==-~·~~ • ....._._~~~~0t 

.,, J . . , TCI Library  www.telephonecollectors.info 



c 

a 
f 
fl r 

r 
I 
r 
I 
i 

I 
I 

(I) 
0 
I 

<O 

c: 
~ 
I 

0 
T 
(;1 

1111 

31 

ALN' 
zu 

WHITE 

FIG. ,'4 (lv!FR DISC) 
-24 VOLT DECENTRALIZED 
FILTER FOR MAX./MlJM OF 

2&4 AMPLIF"IERS 
(MAX. CAPACl7 Y 4 .V4 AMP ) 

RI 
KS-BSl2,L2D 

41!2!1. 

CR/ 
420G 

LI 
27SF 

FDR2 FDR I INDUCTOR 
70G 'o-----b"/O~A~'/.f~,P;__..c;.l...ri,...,-,t"'\.:Z:O.--o--6--o 

l/2AMP· BUSS RC 
ABS 7SOO!l 

KS·t3490,l3 

- Cl 

A 

ALM 1 
BAT 

+IKS-13997 
7SOOUF 

~G~R~D __________________ _._ _____ ~GRD 

ALM 
2Y 

WHITE 

FIG. 15(MFR DISC) 
-48 Vt:JLT POWER /)/STRIBUT/ON 
CIRCUIT FOR MAl(/MUM OF 

264 .AMPLIFIERS 

RI 
KS-8512,LZD 

1!160.ll. A 

{

EAT 

-481'0LT 
BAI 

GR!J 

MJ ALM 

F!G.23 
-24VOLT PECENTRAlllED 
FILTER FOR MAXIMIJM OF 

2G4 AMPUF/t:RS 

2U Pl 

422.ll WHITE -----<?------Jr~S~·8A~~12_._L_z_o _______ ~_ 
: 

BAT(AOR8) 

FDR2 
70G 

l/2AMP 

F'DRI LI 
IOAMP 275F 

INDllCTORz 

BUSS 
ABS RC 

KS·/3'190, LI 
7500.11 

CRI 

42CG 

BAT 

Cl Bl/SS C2 
10 AMP O""A.::.B.:..S __ o 70G 

l/2AMP 

TO FIG. 4 

TO Fltr. 16 
{MM. OF 22) 

TO FIG.4 

TOFIG.22 
(MAX OF 22) 

FIG. 16 (MFR OIS· 
CIRCUIT FUSC' 
FOR MAXIMUM 

OF 12 AMPLIFIERS 

FIG.17 
PROPPING RESISTCIR 

FOR O/JE 
AMPLIFIER 

' F~i/"'4 tfrf,[ 
ALMl 

:,,~,:~R { l BATJTO StJCCEt::DING 
PRF.C£DING BAT, FIG. 16 

_FIG. /6 ) 70G 
I ,l/2AMP . 

IT022 

~P-~ -~GRD 

TO F;IG./~(MFRDl'JC), 22 OR ro I l/3 AMP-48V 
MliC FllSE FOR II.At. or 12 AMPLS 

Q 

1 
a, 
\!I 

.RS 
228.A 

1-. 1400Il 
Cl 

t'5 ~ 

~~. ~; 
TO FIG. 

I JO, II, 17 OR /"I 

FIG. RI 
AHPt. SOC-':'ET ARRANd:i!'O ,&"O.R U.SINti B4!J TYPE NET/YORKS 
BETl'<"EC/V .;t IWRE t:OAJ!:)EP O.R NON-t:OAO&() .F,4Clt.IT/£S A#O 

GOO ON/,# EQPT. Sc&i"r/6. ISO 

I .3 S 
AMPL I OR AMPL 2 --------5VCkET 

8 "° 4 c// 
KS-/-t!S2S 

OR 
KS-19017 

-../ 

TO FIG. I,, 10,. II 
Ole I</ 

' 
-1-

{ 

p CONN t TO .!I/re o~ 
TO 01RR EQPT T. Tl '--~--~T,,___TI CASI.£ PAIR 

r,-1,t;-OVGN CIRGCT OR 
PATCH c/~ CKT R~,R~I __ __;,._ ___ __.. R RI TA!'i'tl PATC#vACKS 

OR OlHER !EOO OHM '---1----:yrr-----~ CA-'T AS .SPEC/FlcO 

EQPT AS SPECIFIE.O -;;."':...X:...' 5:.X=-1-----------------1 P 

-48 VOLT 
BAT 

j
8AT 

GRO 

FIG. 24 
-48 VOt.T POWER DISTRIBUTION 
CIRCUIT FOR MAMMllM OF 

420 AMPLIFERS 

/'1J ALM 
2Y . RI 

WHITE l<S-851.,, L20 

'---------4:>-----'1V7GV'Ov-.J1-----~A:... ro FIG. 4 

FIG. 22 
C(RCUIT FUSE 

FOR MAXIMllM OF 
12 AMF£1FIERS 

TOFIGGOR 7 _A_L_M _________ A_L-'-M 

BAT· 

rAT TO FIG • 70G 
23,24 OR l/2AMP 

PRECEDING GRO I ro ?Z GRD 
FIG.22 1.-p 

~~ ... 
"" co 

--' 
TOFIG. 

I, 10, II, 17, 19 

co1.,;-10H SYSTEMS 

V4 TELEPHO~E REPEllTER 
SATTt:RY SUPPLY ANO 
COllN~CT ING CIRCUITS 

OR 25 

ro 
St/CCE£0/NG 

FIG. ~2 

I SD-97047-<ll-5 
1--------~-----~-.--:=-::::-i 

DRAWING 
ISSUC: 

15/) 

15 

~} 

W-l 

Mr 

'•. 
,:S.\ 

, 
' .. 

I~ 
r 

t 
~ 

I . 
c 

. 
l 

I 

l 
·t 

j 

1 

I I 

l.t 

TCI Library  www.telephonecollectors.info 



·, 

(') 
1 0 
i I 
I CS) 

f1 -A 
0 

( l -!\\ 
~ 

/ I 

I; 
0 
I 

G'> 

"'·1 
l(; ~! 
IU ;j 

~~0 
~~ 

:St 

FIG. IE 

TO r/6. 10 OR 25 
AS RtH?VIREO 

OMIT FOR 
l'l'AOS CKT.S 

PART Or 
,J/ 

.JS 
KS·/45Z~OR 

KS.-19017 CONN. 

FIG. 10 
24V4A. REP£ATE.R 

PART Of'" 
J.3 

P-< 

}- -----
/9 14 /c 17 

PART Or 
.,12 

P.4RT O~ 

Z-'vl/RE 
110/i IN 

I ryA~ 

TERM. S£T 

TAMPL 
Sl<T 

-,-~ 19 /''f>-.-...--. I I ':T-
l. I I 

.I __.., P-j-<3 3-fl--

-+~G'O c,·.1>-...... :t.-+-~ ... H-<s- 5·+-
: I J I rl-<1111.;.1-

Z27 TYP£ 
/11-fP!..IFIE'IT 

OR 
849 rYP£' 
NE:TWOllH 

JZ 
K.5·/90B~LI 

CONN 
Ec;>L SKT 

-, ~a e >-,.,...:1..,,C?""o""o._.,Jl, _ _,t ___ I (13 /3•:r-
1 I l .-17.,. °'>1 ~oo .n. ,o : (I.rt:;-~ I -

--1~6 6 I .5X/ 0 Of-i---
1' 16 P .I 

--1-'te 8 00.Jv 20 .:t><;-t-

/9 /4 /2 /? 
·t· ·t· .t .. t. 
t---t-------+--i 
I I I I 

• 11> i/2 Tl] -rtll 1 t TO 
I 1, I TRf.fTG 4-WIRE 
I ,o ---> LINEOR 

-f;>:6 16~ RI ASRE'QO 

I JI SIO/llf L}-<1. t3<H--
I JK I 
I I -{-<7 7t;-f--

J 1 I : .3 c:::i-c:::::Jg-1..(9 g <i .J.. _ 
903A CONN ', I /'10/{ Al1PL 

T£1?M. S£T l I IN 

TOTRKCKT{T ~12 Ii!. I I SJ(/ 
LINE OR -;, I ' ':Tl - r - --- ---T71t. 1r,.~-'--'-'--------------~ 
As.SF.EC R f ~~---.!! r- p '{1.3 13 fy-- I I I 

{ 
~ 1 I I I 

ro r1E '-;-------'f I ~ Go fr- 1 r--., I I 
rr:KcKr - !C5 s.;.~- t .J _.1_1~ 11 "~J I I I =c. I I T. . IT TO P/?£C/S/OI'/ 

==0'---------Q..--+<1 t t .;t- 1 f 1,vaoc1 I IP NETWORK 

{

A l ! ~ o I II ;: I _ I _ '--+' , 11 AS R£Q{//FrEO 
I -, 9~t-- I '"1 t- t. 10 10/-(fi'R 

TO TRKCKT B ORlJ B 8 ?L- I L ___ J I I 
SIGCKT,FIG I ., I I I 
12Dll Ci"T Af5'1(1 !~'5 15~!-·-<!X..!!.°..'"::.,_J I I 
OR .AS REO t I . I ' "-~."> . I 

-s+sx 14 l~-<s~'!:.N•Lo·';;'1<>>--- -·-·--- -,'011 11·>-+'s,,,,~'--------------

1. I I 
--L;.10 10 <P.OO .n. 18 1st;-{-

I I I 
1--.1---1 

•j• -~· ·+· 
12 15 /~' 

12 16" 14 

1_{ 
T(J FIG. 

P.19R'TOF 
t.13 

9, Ir,,, 17 OR 22 

3S3 TYPE 
Er:;Jtt4t..I ZE'"R 

I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 

Q.. " M : I i-a ---.;. ~ :j !~~:tr= 
l I Ksf~ses- I I_ C..r--3· . ~.-:+<1-<: ~~F I 

II KS-19?17 }{ :,t-A II 
I cONtY 13 11 9 7 OFv'f I I 
l I R AMPL SKT ·u 11 .9 7 I I I 
1 I __J,, ., • .-t. .t, .'f', ·'i'· I I I 
I I ~~ "'E:-f- 1--+--+--i I 

I 1 I I I I I I I -r": t ~Lt; :;~~ w TYPE : : 1 ! 

_.L;. 3 3~. , tt' : ~B Bf+- AM;fJF1.CR .1.. : : 11 II T~ 
8-19 TYPC-" , . I • I - I :>2 2) i l10 

~---·--------_...J .o1e;;11~1 al.I. s~Jt( --1-<,10[0<;-:~_L_J /l'F.rwoR1r__3-T" :~1~~-l ~~~ ~=r= ._11 _ .. A 14JJ .. < RCVG R tEJ;o 
> ~ '1 ·+· ~· -~· 5"~ (--r! I 3 3~L T r-J~. 

< ,~IC!"-"-'/$"'--'/---f;________ P/lRT OF I iv~ '-------------------' 
.3 C::::::-c::::J S I .E I :S 11 ,/ 1 < x • ~ -

lfON1fzrl PAJf <~ \11 ~Eii:'JfH 
~ /JHPL /fON 

DR.'WilNG 
tsSUE 

11<r 
3D rA< 

~-

14 

i 

j 

· j 1 
. i ; 
t ! 9, !(;, 17 OR 22 IN 

COf'."iON SYSTEMS I -~l 
V4 TE~EPHONE REPEf<TER 

BATTERY SUPPLY i.flD 

!------co_11_riE_c_r_rn_G __ c_1 R __ c_u--1 r'.'.'.s:-::::=-r.C~:~fu;:rl --~~ •.• ~ 9704 7-0·1.-6 I ( 
Br:."LL TELEP~~~~!.._!;::-.;ioRATORIES 65 rn•·-- _ __J 

j 

-.--.l'. 

TCI Library  www.telephonecollectors.info 



( ., 

( 

en 
0 
I 

(£! 

a .r.. 
1 
0 
T 
...... 

SI 

TO 4-WIRE LIN£, 
ORO!fl WIRE 
TERl.llNAL £<;PT 
OR AS RE(}O 

r 

rlG.13 

Al1PL 
110N IN 

'3 c::::r-c:=::i 8 

FIB. II 
44-V4A Rti=PcATER 

"'2:7R VF MESSAGE rRUNKS 

ro FJG.13, 
cXT .SIG EGPT OR AS SPEC 

I ' ~ ~ 'e iill 
p~..,Ei-12 l; 

_,__.,.p 

Al1PL 
O{JT /10N 
8~3 J SISA/'f c/K 

7 ·rfls a , 

:r PE S'IBR/'f .JK"> 1 krrr.,.: ~l<-S---l-~~-/-5-,-L-5----------------' ,; .? 

vi I 2l:¥: ~ 7 XS-19017,L..1 P/iRrOP KS·IJg'J,k•L/ 14 /9 1712 
KS-1808111.I PART OF I co,,N.~~'N;,_ _____ --:'"'.:"':'--;------.,,. v.:r EQl 2 SKT .-------~l?::---:/-:::S~--,::7:-,,72:-1 

coNN ..---------, J1 --er '4MPt.1-""'' • AMPL 1 '. .. :. ,. '""'o"" , <13 13.;i-- .t • ..r. .1 •• t. 
EQLISKT -1':;>1 l>-t---t""---- ··~, r ',/ /<;r- 227TYPE -j~1 "'~.~,c;~c;o~.R.:::_i:.....j....j.-l-?-~l~''lSISf-"1 - r-1-----r-i 

•s.x T ~.J .P 11 ~3 a+}-- AMPL..1F1t=t:1 -T; ., l.s-.l"i -,0 i'*1-- I I 1 I -~7.s s '-->-I -:' ii • I (S" s"'-L- 9490(/.yp,: :::.-i: :~i;=::n.: I ~i:;·iofl--
- .j. ).3 .3 ,..- I '- I NETWOAN -...1~ IO', ·~...._,.. ~18 18.;j--r12 e~:--

.!!'L..o. p I I 
.;.:,R __ __..l_ .. t-<jo{., _, 49--

1 I 

359 
TYPG 
EQ/.. 

_l!+s a)-+ r<7 7~r- f I, I 
1 • L' 1-<s s~r- 1 1 1 1 1 

-17? 7 .;-,>.' Kii //~~- I I I .P p I I 
-T76 6 JJ,,,, /.,."to. L- ·i-~':l· I 
--1-}.9 !J~-- ---- ........ 12/S/4 I 

.a'S-!1 TYPE 
EOIHU.IZER 

-.~f/./l)ll 
1 I 1.a ts N- PARr oF I I 

: l ~t ~ i ii 

I I Tor1G. I I 
1 I 9, IC,, 17 OR 2 2 I 
1 I I 
I I I I 
I I I I 
1 • I I I 

I I I 
I I 9 9•q--
I I :,6 6tfi--
I I ' 7.!J--1 

•• _7 ~· I : f{--------1-------+<.8 s.;J--1 I 

I I P/;RTOF .~; /li'1PL 
I I ,....::.t/.:_4 _ _;_:13~11~9~7:------, IN 11011 I I NJ I/$ 7 
: I p •1··'1••1'• ·1• 
~ '8) 11200.12. l , .. @2 .. ·10 10&--- r-1-,-1 

--. • 18 '' 1 P @ @' ' 'I AMPL 2 
I 1600./l. ~ D © • 1 8 B~L-- 227 TYPE 

--t-720 20: ---(@i~<:-. .......,_..,,...t,• I • •1 ANPt../F/E.li' 
I I @ I I OR 
L IS)( I , 6 6 ~ 1-- 8'99 rrPE' 

--1 ":;10 10; 1 I 1 ' '1 11/E"TWO/i'/( 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I i 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

' I I 
I I 
I I 
I I 
I I 

_!1 t(// II .;I-

~ OUT 11 ! 
1 I I 

..;.;~-..'----' (16 16~--

EQL I 

I I , @J_© :,@ : .: 
I I I I -+;..:s 15~600./l. - l~).@~--:;-<.·4 4"r-
LJ _____ .J ...J ' •• ~· i;,::;2.:;:;0Q.12.=:::.:;.r... ___ -< © v. ·z z ~ L-
/~ t2 ;% "f9--L713 CJ? @+1..-____ '_, J

4 

I I I 
L . .LJ 
+·v+ 
121~14 

PRRTOF 
JI 

14 19 SEE NOTE !05 KS·l452~t.S 
¥¥----¥.:f KS-1~'J1~t.1 J CO/IN 

AA1PL 2 .. p.. o-.p .SlfT 

1712 

'f eflr.' 7 ~J .5"10Alf ell< 

3 c::J-c:::::J 8 
11011 llt'f PL 

P,.t:JRTOF 

£QL 2 

I I 
1 1 ,.our~ 

I I ! 
--'716 16) I HI 

: I 
I I 
I I 
I I 
I I 
I I 
I I 
: I 
I I 
I I 
I I 
I I 
I I 
[ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--l..;.2 
I 

T 

I 
I 

2) r 
p <--1!!-

--'~.., 4 >-1-l 
P/IRTOF 

,)2 

COMr·IOll SY STEHS 

V4 TELEPHONE REPEATER 
BATTERY SUPPLY AND 
COU!IECTI NG CIRCUITS 

llJ 4·WtRE LINE, 
4 'UIRE ORDte 

C/l'T 
ORASflEQD 

(2' 

-~~~~~~~~~~~~-----~~O~O~T'.:_~--~~~~~~·~~~~~~~~~r-~~~~~~~~~~~~~~~ --·----·· 
BEU. TELEPHONE LASORATORIES 

IMC'0'1f'OSU.Tl!'D 6S 

14 

' .. 

I l 
I j 

' 

i 
l 
I 
. f 

TCI Library  www.telephonecollectors.info 



·l 

·1 
j 

.l 

j 
·J 

·' 

J 
l 

·I 

j 
! 
J 

Jl 
(J 

1 
i 

CJ) 
0 
I 

~ 
0 
~ 
b 
T 
°' 

:n 

FIG. 20 AMPl. 
(){JT MON 

8 c=i-c::J .! 

TQ Ff(S.. 19 
AS REQl/IReD 

ONIT FO.li' H~ C//:'1$ 

TlJ CABLE 
Qli! CABl.e 
A?cPEATt=R, 
VF PATCH BAY 

tJR CARRIER 
ctJil/AUZEI<! 
Q€ASR£QD 

AMR.. 
MON IN 

s c::J--c:::::J 8 

SIBAM I< < 

TO E.XT SIG 
- EOP"fr!G.ZO, 

J3 AMPL I OR AS SP«. 

KS-14//S, LS ,l,f:tr;r/J3E ~ ;I r1- ii! \ 
K.S-19017,LI OR V ; ;; ·>< Jc 

CONN 84'1 TYPe 11 v (I) KS-15081,ll 
AMPLI SKT NETWORK AIJPrOF P-tl-l-ol COHN 

II ll~r- J3 IO-l--!0-.P £0L2 SKT 14 19 17 IZ ' . 1.--'------.,..,.--,----~~=-

p 

p • I -,,~z Z)-i-----r---~~-4--1----------....tl~/3 13<-,' r- 14 19 17 IZ 
1 13 13~1- ; ·r .. 1:- ·T--T· 

.. --lf----..;....--...;1~- I I , I - -t~ 4 4 ~ I SXI IS" 1s~+- r1-----t 1 , , ._r- 1 1 1 -+·~" " , i : ~ 10 10"-l-- 1 
i----K3 3 ,;-t-- 1-.j..-I --t7B 8; I ~ ' I I I I 

r "" ~' :_~· ' 

IN i 
~1 

___ .....__ __ -'-<S sc;...1.- ·l•·l--l• _..l ... ,· 10 10',"'""'---+-+----ll......-l-+--------....j..(' ~20 20~·T-
.__ _____ .::12:...::IS:....:..::l~:.._ ____ __J " I ,18 IB~r-

3S9 TYPC 
tGUAl.IZER 

~o<HJ pp I n -1.;. II 11)>-.-I "'f-....;..;. 
I Ip "'"'T 

EQL 2 

sx 

.. ~~I 
\.:..,....,;J 

TO Flt:;. 
9, 11.1 17 OR 22 

I I l ""'' .I I --+ 
--l...:.14' '"" I RI • I I 

I I 
I I 

359 TYPI!'!" I 
,:avALtZER I I ~ I 

KS·/9081,LI I I 
EotP~'kr EOL 1 1 1 I 

I I I 
.,-< 8 a.;-r- PART OF I I 

----------11......oJ'~'- 1H·+- JI ~ 1 7.;-!-- I I 
---------"!o-.J.I ...(· 7 7.;-L- --~ 9 'l '>---~~-1o-<.-i.,<, (; '~L, - I I 

'----------~....J I . I : T 
.J4 r;::::::: : ~ s a.:-+--- : I tfs'"rf/S. PARroF ~ f-:l ____________ ..:,.. __________ ~1-..J..L, 9 9 -=-t- l I 

f(.S-/~017, .J4 '9' ,, ... 7 /.3 I I I 
LI r------,::-.,-~-,,-------. I I I 

'" •j• •j· •t• •l• /"1/VtrC.. AS.OPLN/12 9 II 7 /.J /IJ .ID/ I I 1' 

© SlfT i-1·-H IN MON 11 1 I 

n ~~-:•Hr,-~ 8~3 I : I 
T 'AMPL 2 M 518AM' ,' I I 

OUT p @ 6 G • 22 7 TYPE p · JK • I I ~I l -=k 4- 4-It= AMPLJFIEH OR S" 2 I P I --+.;.2 z )>~I ... 1,,,__.;r;... 
"".:_-.:11....--9-....,.;.....r.~ SEE /IOTE 10 • a49 TYl"L" ,.,ET/AIORIC , , _ ._ i I 1 1 - ft -17/ I ,>-r-,----f----H-.J ._---l'"----+---'1"-<:/ 1.;-t- II II lp ~ J 

I )2 7 p I I I --+~3 3' I sx I I -1-.L..J 1 • "' 1 I :s 5.;..+-- J. I .e 
5"18AM 

JK 

I I. j • • I - "74 4) 
·J.··.v•.v _...J.•55• •• • 1 > . ;> 12 IS" 14 7 ' 3 3 ~- PART OF 

PA~TOF '------~--------1 J2 

.$ c::::i-c::::::J 8 
MON AMPL 

()VT 

' 

PART OF 
J4-

ro Fifi 
9,l~,17 OR 22 

.14 

m VF PATCH 
Bii~ CABt.c 
o.e CABLE 
RcPCArER 
tRASR£GO 

14 

'. I 

i '. 
t 

1 

"' .I COMMON SYSTEMS 

~ !I V4 TELEPHOHE REPEATER 
;5 i BATTERY SUPPLY AHO ;· 
<{ ;l' COllHECTING CIRCUlfS SD-97047-01-8 1i' 

=-~~~~~~~~~~~~~~~.,--~~~~~~--~~~~~~~~==--__J®.l .., ~ BEU.. TELEPHONE LABORATORIES 
INCOf\PORATED 

' ... 

TCI Library  www.telephonecollectors.info 



r 

.,, 

,i .. 
c [; 

p i 
l i 
IJ 

1-
I 
r 
I 

•• 
I 
r 

( 
en 
0 

I 
(!) 

Cf 
:!;j 

I 
0 
I 

(!) 

----

--------- 31 

SD-576'47-(JI CIRCvlT !1EOUIREMENTS 
1'4 TELEPHO~E REPEATER 5AT'fERY SUPPLY AND CONNECTIN<i CKTS IV4 

; 

.A•f'liR!.""'V.S MECH RtQ't CIRCUIT PR(P,\R.AiTIOH TEST SU 
6LOC"° SET rE'ST ~.1.1".:'I; !SP ''"1 ~·" 

TEST CLIP HOTf 
C'ODE •• cr:r *'"nu LOC o• c..i> ~!SIG FIG. .. .. J'R.i.t. tr'fSL't.t:rE"' kO DP'TiO:I ~·· CD'-1..:: f:AT -o'ffl .SRO 

RCLAYS 

ALM' f!ib~1 4- l/f/101 f.I 29 I 
lu11.1u IB(AL!', llJY. 2 
~~~j' 
FA AFIO 28 214 6<FA/ lfF.P.J 8 I 

-

_,___ 

--i--

·-.....-- ·- -· 

T£.ST li:JTt= S 
I. RliQS FOR RF.l. WPG AL(Jl/£ 
2. PAR REQS WITH {ALI() l.,4/rfF' 
.3.REllPJIE Fr:1$E 

€Qf/IP.<4E'llT NOTES: 

zo1. SOCKETS FOR ll(Jfl/IT/116 ee7 TYPE ANPLIF"IE"/f.f ARE FVl?lllSNE'P 
AS PART OF ol98Gl!!i MOUNTING PlATES. 

eoz. PISTl?ISVTlJ/I FRAN€" N4Y 61; Oftl/rT/£P 41{P C.4i5l.//.'(; KP/I PIRECTl..Y TO 
OTliER £(/VIPN/£/IT IF SP/:"CtF/Ef), 

20.3. FOR T/.1£ J;Jt!lGIS L BAY £f?t/ll"P£0 ONl.Y f'llTll 424 Y4A 
lf'EPE,4TEP.S JN TSPS #()./ tJFr/CES, T/IE /l(B F£E/JElf'S 
OF Flt; 27 I.MY ffE TIE.{) TtltfETllEI? so T/l/IT /Ill JO FU.res 
{Fl TtJ Flo) /lli'E StlPPLIEO Flf.?M d#E .8ATTE/i'Y fi:EJ)E/i'. 

)(CONN TO 
t.tNEOR 

7ERMEQPT 
,4$SP/£C 

{'AD 5" (/.1F!i' jj/Sc) 
FOR FIG I ./A IOI 

{1tEPLACE'O 9YCAO 8) 

DIRECT CURlltHT FLOW REO:T 

T"E.\~ TEST i~A~f;; T£ST A.t"ADJ-
wplJ. F'Qff 14.A MJ, MA 

0 7.:3 G.9 
0 lt;.IV IS.EV 

0 9.0 7.2 

A 

DWG 
AE:MARICS 

ISS 

I 
'2" 
~" 
4 

+ '7 
fl 

15 

I 

' 

ti 
rl .... 
~ 
"' c:i 
II) 

X-CONN ro 
4-W LINE'" 

CAO I (MFR DISC) 
FtJP. FIG.I 

(ODD) OR (EVEN} 
( Rf."Pl..ACE'D BY CfiD 5) 

2VI IN F' 

~~~~{L-~ ~ -i T}! 
)(i:!!l>ei.. R R _ R !€ 

~ ~ - - 1---H-----L----"- ~ 

~·§! ~2W OUT p .,.... 

~~~~{L_ n 1 r}~ 
~ ~ ~~ K _ ·~1----1LJ-1------''-----'-'-R i~ 

/(/OF, COF 
ORMDF CAD. 6 (A1Ff? P!Sc} 

"14V4 REPEATER 
(FOR FIG.19) 

(R£PLACED £JCAD 1()) 
4'11 p 

~~Wft"7f[~~=t; -:JJ:', 
!!_~_j_ R 6 OUTJI< 

£ 

X-CONN TO 
?EX TRK 
T/£ TRK 
OR AS SPEC 

~ 
~ 
!;! 
~ 
~ 
~ 

G 

/) 

0 

CAD. 2 
POWER DISrRtBIJTING CKT 

F/G • .3 OR FIG. 8 (MFR DISC) 
F/G.23 

8 8 

B 

B B 

TERMS Of/ 
p ~,ig~·jFllSE 

A 

G I 
F' 

G 

TEHN .ST/lfl'S 
Cflol!J?::l!r"e OR 
.J986/5A6 FANEL 

B TO .'JECOND F/JSE PAlfF:l. 

G TO GRO- STRIP 
AT Fl/Se PANEL 

B TO FIRST FUSE PAii/EL 
G TO GRD STRIP 

AT FUSE PANEi.. 

.,. 
I 
I 

SIG I 

JI CONN 
(TERM. SET Sl<T) 

X-CONN TO ;-t B 1 I 
PULSc RcP -- -2lv I I 

9 

8 

STR/lPWHEN 
PULSE REP IS 
NOT R£QU/l?£D HIDF 

CDF 
OR 

FURNISH ONLY 
WHEN SPEC FOR 

PULSE REP 

[ 21'/I l 

OR AS SPEC ~-1 Al I : /~ 
IJL~B! II /., 

B T 
I 

FURIVISt/ ONLY 
WHEN SPEC! 

MDF t EWNET p' 
XCONN TO l(_i_ _ t NT ). 

PRECNET i 1 
WHEN SPEC !!/!__ llR I t 

FvRNISlf Gl'~Y 
WHEN SP/:C' 
FOR h::>CC' 
NET. 

II 
FOR SIGNALING 

CGW:O!I srsTEHS 

'14 TEJP'li!!lE r:?EATER 
er.:; 1 < ~?LY r :> 
CC ii':; C1E:~.TS 

/5D •c 

I 

I I 

I 
! 

SD-97047-01-9 
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A 

B 

r c . 
I 
' t 
I 

I· 
' 

D 

E 

F 

G 

C/) 

( 
'? 
<D 

) ...... 
0 
~ 

H ...... 
I 

Q 
I -- 0 

- ~--- --------
0 1 2 

31 

CAD 9 (MFR /JISC) 
(FOR FIG' 11) 

"1'4V4A REPEATER 

XCONNTO 
?Wl.INE 

XCOHHTO 
41VUNE 

(if EP.l./ICEI) 81' CAD I~) 

IN 

2W ~" -t r ~-
~ 

, ·-. 
- rl- -}2110. R _ CKT rs-
-t-0- -r3RD 

R CKT - J-0;; -
"B 

E ~llT 2.W 

:::J 
Tl 

RI I 
Tl 

-1-9- -}2ND -·r1J- - CKT 
.\ Tl - ~ -'l zRD 

_ -0;;; -)CKT 
_,B 

IN 
2.W 

_, 

=i ! 
R I 

/ 

f '-' 

- -<2- -)c2.VD 
-~ - CKT 

;~-r.· ' 
- - Cl(T 

'B 
E OllT _zf Tl /I 

RI 
Tl 

- K':- -)<ZND RI _ r.Q:- _ CKT 
Tl 

- Kl:- -r3RD RI -re. _ CKT 
/iF'B 

T , 

R I 
Tl EQL I -
RI ~ I 
T J. 
R I ~ 
Tl E'OL 2 

.., ! 
RI 11 -

SIG 
Fl/BHISHOHl.Y l'IHEll 

SPEC FOR EXT S/6 EQPT 

' • . > 
~ 

fM5' TO EXT SIG 8 OR SXI 
cQPTOH 
llS R£QD Al OR SXI 

81 ORSX 

::> 
A > 

• 

2 

-4 }
/ST 

CJ<T 

II 
} /ST 

Cl<T -,, 

2 

-4 

>--=-1-'-- .,._ 
A ;. )--!.€. 

·~ 

~ /ST 
fCKT 

LIST 
)CKT 

(Jl)CONN 
(EQL ISKT) 

(J2.)CONN 
(E.QL2SKT) 

3 

XCONN 1lJ 
l.INEOR 
TEli't#EtlPT 
AS SPEC 

--

4 

CAD 8 (MFR l>ISC) 
(FDNF!GI) 

81/SIC V4REPE"ATEli' 
(REPLACED 8 Y "./UJ ,/4") 

2W ~/If /_t_; . 
T 

, 

- 1-5i· -)- 2NO 
- k)- - Cl<f 

T 

-~ -.r3RD _ _ c1rr 

"a 
E ~llT 2W 

!:I ' "_i If/ i. . 

XCOl{HTO 
l.INEOR 
TEHMP.(PT 
ASSPEO 

--

-

i1 - r;r, -r.2110 
-f-'o- - CKi 

Tl 
- f-0- -)<3RD 
-~ - CKT 

'8 

2/11 tH /_i T 
R 
T - ~ -)-2110 

f-'6- _ ClrT 

~ -r,3RD 
- CkT 
B 

£- o,f T _2f [I 
RI ,-
Tl }. -k)- - 2ND 

-~ - Cl(T 
Tl 

- 1-6- -}i3RD 
-~ - CKT 

oF'B 

/ T ~ 

D /llAPL 1 JN 11 

Tl T 
HI AMPL 1 OUT 'A-
T J, 

,, . 

-

TO TEHM 
£QPT 

ASSP£C 
Ii' l/Mf'L 2 IN 11 ·:-

Tl 

HI AMPL Z OllT 

" 

XCONN 
AS SPEC -r~! . sx 

Atl'Li@)c> S)(f 

2W-~} -~-"B 
2N!J 

£' Cl(T 

..:..~-sw 
-i-0!--%} - 1-:0'- - .3HD 
-~ _ CKr 

-~-
JSF"B 

AS SPEC f SXI AfillPL 1 

SX 

SX/ l/MPL 2 

.., 

" 

, 

l 
I 

,, 
' . 

11 

' 

• 

5 6 

ISTCKT 

I YAMPL 1 IN) ' 
- 2. (/llON)ollr 1 

..;-- I) (.ilMA:: 1 Ollr./ 
2 (KION),;K , 

:.>- I )(AMPL .'.!Ill)" 

> - 2 (MON)tlK .1 

) - 2 (AUPL 2 OVT/ ') ' _ )----= (AION) .JI( 

. 

' 

., 
3} (J1) 

'." > G (AMPl._1) }" ·::-~p(rll) Cl(T 

_ ~ (llMPL2) 

~ 

-

x 
4· 

'f.Ct!llNliJ 

7 8 

CAD7 
(FOHF/G/0} 

24V4A RePEAT£R 

rn: m.rom 

TOfW 
SEE 

LINE Tl r P NfjTE' •' 

RI~ 

l?JPB. 
Tie 

t:WAS 

~ TRK-{ rrP 
TRI< I? i 
SPE'G .Ll....-'-~~~-.,J--1-~~~~~~~ 

XCtJllH'ilJTi 
EffSKiEfl 
DLLCKT 
SffC. 

XCONNTO 
WHEN 

p 

TtJTiET., 
~XTSIG~P 
DLLCKra 
SPEC 

roPn: 
ffllcN 

XCIJ/IN7i1P. 
Tlt:TRl(OH. 

p 

TOPBXTHK 
OH ASS 

{,c~ 

~erRK ~q~.._i~~-t-1-~~~~-~~ 
PEC 

D 

NOTES: 

9 

'Jl)CfJNN 
UER/"1, SET .SKT) 

/. ALWAYS PROV/OE SEPARATE CABL!Nt; E,YCEPT 11//IEN 
SPECIFICALLY SPEC/FIED.1 lt?T#ERWIS't: BY 
CVSTOMER OR CG?#/alt:--cT/lilt:; DRAW/#4'. 

DRAWING 
ISSllE 

/0 

V~ TELEPHOME REPEATER 
BATTE~Y SUPPLY AND 

CONllECTING CIRCUITS G -· 
SD-9704 7-0i-10 

.!-! 

A""' 
H 

c 

D 
f, ,. 

F 

G 

H 

BELL n:;:LEPHONE LABORATORIES -6·s·-
'-----·~--------...------------.--------~~--.,.....~-~~~-~--...---~-....:..~~.--~ ....... --~-~~~~-~,----~~~~~~~.,..~------1L----~r~~·N~C=OR~PO~R~~~CD~~--~....,;--'-~~--::--------o (!j;, 

O 2 3 4 5 6 7 8 9 I 
I• 
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c ) 

L r. 

ti 

ll 
!J 
q 
!t ,. 
t. 
'{ 

! : 
•1 
ll 
f' 
Jj 

jl en 
0 

( ) 
I 

<l> 
...... 

l~ 
0 
~ 
...... 

r· I 

t 0 
::!: 

r--------- :SI 

CAD 10 (MFR PISC) 
(FOQ F/6 19) 

44V48 RliPEAT/iR FOR SPECIAL. S/iRv'ICE 
OR DATA TRIJNKS 

(1Ul'LliC£0 BY C.-91) 11) 
IN • ISTCKT 

._ . 

XCONN ro LINC' 
OR CABLE PAIR 
Qt? THRV PATCH 

.JK CKT AS SPEC 

CAO/I 
(FOR F/6.21) 

AMPLIFIER SOCKETl/RRANGED 
FOR VSING 8<9 TYPi: NETWORKS 

ISTCKT 

~-=j~-l-{'lf-4-------1-1---=F"-1>"---------.-'-~~~~(~~fL/) 

1srCKT 

TO CA8LE OR {..!::>:..-oAt..:.M!!:.P:::L:..l'-'!:IN'------1-1---' 
CABLE REPEATER 
VF PATC/f BAY, ..:Tc...:lc..._ _________ ----1'--lo+-----' 

OR CARRIER EQL "'-'R'"'-l-'A"''"""'"P,._L_,,2"-"'0""'l/.._T ____ -'f'-++--

TO VFPATCl-1 /3AY{; AMPL Z IN 
CABLE OR 

CAl3t.E REPEATER _,T'-'1'--------------IH------------' 
~R.._l:....:..:A~M~P~L~l_O~l/~T-------1-1--------------' 

'XCONN 
AS .SPEC. 

.SIG 
FllRNl.SH ONLY WHEN .SPE.C 

+-0-1---.:J.---------l-4.-.....r,,,.)~---_;.3,,,_ (J.3) CONN} 

-1-!:f-h--'l'---------+.1--~ ) ~ (J4) CONN IST 

+-cH---'~-------.J-1--.+-...!A;:...J>~(J3)CONN CKT 
-l-CH---',.,_ ______ -1--1---1--1--0!'-..:...)----L (J4) CONN 

E. 
~1,NO 
. JCKT 

=}3RD _ CKT 

B 

TO EXTERNAL {~~=~5~s~:~l ______________ +-l----l 
SIGNAL E.Ql/IP~1EJff Al OR :SKI 

OR AS .:sPEC ~..>!!:.'-"'"""--------------.J..-1...----l 
Bl ORSX 

'XCONN TO LINE 
OR CABLE PAIR 
OR THRll PATCH. 
JK CKT A.5 ..5P£C 

SEENOTEI~~_:;=---~.,........, 

TOLINE OR Cl/PAIR { T 
Qt< 71/Rll PllTCllJI( ~R~AM!.:!.!..P.:.!l...:.l_,1,_,Nc__ __ +l--1-------' 

CKTASSP£C 

TO CARR EQPT 
IHRll P/JiC.H JI( 
CK T OR OTHER 
(,,t}().fl Et;PT AS Sl'EC 

Tl 

{ 
~/ AMPL I OUT 

R AN/:1 .ZIN 

7lJLIN£ ORC4 PAIR {Tl 
OR THRll PATCHJK · ..t:r..f-1 ~A!!./'::!.'1P.!::!:.'L.,!!;2;...0.~V~l:..._i-1----------------' 

CKTASSPEC 

TO CARR £QPT { SX 
TJ/Rrl PATCH JI( 
CKT OR OTHER .._,)(_,_! ______ ++--------' 
rooo.n. EQPi AS SPEC 

- = -----

NOTES: 
1. AL.WAYS PROY/Ot:' SEPAR4TE CA.8lltVC, EXCEPT 

Wl/c/11 SPEC/,t:"/CAl.l. y S"PcC'l,C-/EO OT#ER/1//SE BY 
Ct/ST()MER OR CON'.IVECT/111~ ORAW/Nt,. 

Y.l! TELEPHONE REPEATER 

16 

jj ., 

! 

i 
1 

ll 

(j 
n 
' ' 

.,. l!l!HERY SUPPLY ANO SD-97047-01-11 !I c:<a:ECTI NG Cl RCU I TS {.,', G:; 
: ! .~~ • 

. -
~L--------------------~--------------------------------------------------------------------,r-----------------------------=-------------------~----...L-B_E_LL __ T __ EL_EP __ ~~N~~o~~·~~~·~~~~D~B-O_RA: __ T_o_R_IE_s__,,~6~5:,_J,. ___________________ _.(j) 
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( .. 
} 

J 
i 
. l 
l 
l 
I 
l 

l 
l 
~ 

I 
I 

I; 

, I 
' • l (/) 

I c ri 
0 

I 
<D 

~ 

: l ~ ...., 
I 

0 I, I } N •I 
i! 

" u 1 I• 

I ! 

SI 

rABl..F: A 
CIJNNt.CTING c1<r INFORl.fATl:W FtJli' Y4 TC:l..EPllONE" l<'EFE4T£RS 

1..EAP NS!GllATED A e c: 0 . .=re HEFE:ll.t EACI( TO CIRCUIT FlfiVRE C(lllNECTS TO 

Fl&:l,1/ 

A,8 

lr1&:6 ~t;.5'.. FIG.~ l.c-16.9 F/6.2 
FIG.I C'/Ht:'t/IT CIRC///r 

AMPLI AMPLZ NVJl8ER TITLE 

V.i TEL'EP/ltJNE"li'LPEATEH 
A&S At§B SP95144-tJI Ulill" ANP .l:IAL.JNCM 

IJPP/.ICAT!a'I SCllEMATIC 

TABLE B 
LEADS 

AlARM CIRCUITS lfil.Oli AlARl;l MAJ~RALA'1,i1 OPT/Oii 
I 2 "' ;:. I ':> "I 4-

A' .,.,/ ' Cl'r ~< -' z ~:--'I-, 
-'I Al' A DCl-'AC!.4-1-.1-!N.!i.!'R'--..J 

( I".• - ' -C.,_'---.,.+'1='1N-"+'iAH---l-~~MJ~<;,A-1--1---<l-!.!N~1".__-' 
~- .- ( 

/'!!-.; _-:.;:.::_ 
..: _ ---·- ...!. _·-_.:s __ '--i· "-F-1-R"-l"=+--l""D.:.l i-.!R-'-l---<!-.1-!N""'-'R~..J 

- --_--.,---+~A-t-0-:-1-~PF'-1--+--l-+--+--l-~~--1 
A D 

STEP 
BY 

STEP 
'!YSTE/4 

i-tf-.; 
-#I ' , 

CROSS · A/St.£ P.'LOT CKT WITH ASSOC F BAIZ # / t.11n19LE AUAS S0-200117-01 
l>Y.Sie/. ..,...., .,;u,1 CKT SD- ?st:.·~ • .;-:7~1-.<,0"'1~----l-i,;~;{l.~VJ--l--l---l-~l-..l---l--l--:__J 

110. I 
F:S-S 

TSPS 
NO. t<P 

ALM Cl{T SD-IAIS8-0I 

#.AST£R .SCNl/t£R CJ<T SIJ-JA209-0f 

Al..ltf CKT SD-180.36-01 
MASTER SCANNER Cl<T SD-/CIOS-01 

•t.C,40$ I a 2 SH-4ll BC MULTIPLED ro OTHER SIMILARLY 
OES!GNAT£J) l£.4DS IN SAAIF: AISLE. MAST£R SCANNER TERM/N,flS 
ASSOCIATED WITH l..£A[)S SC(OO)I -4ND .SC(OO)Z (NOT SHOl.'N) 
4RE :STRAPPED AT THE ASSOCIATE[) 1.usrt:R. SCA/Ill/ER FERROO.S 

:t{ c:, T.T2 
~ R,1?2 

FIG. IOI 
BASIC V-1 TELEPHONE REPEATER 

(/fOlt) 

(/'ION 

SX 

SX/ 

BATTERY 
SllPPLY 

PER 
Flli.2.3. 9,lf;, 
17 tJRZZ 

5)( 

fAt·1PL) 
lour f'l',t':) J 

(HON/ 

Fl&. II~ 
PROJCC'TION- TYPi!" TR.'INSMISS!ON 

ME'AS :;'YSTEM 

l!lh'EN use ()FA PFi'OJEC'TI~ .-;-;.oc XMSN McASUfi'/N(; 
SYSTEM 1$ Fi'COVIR£D FOR - .~SAY,PP.OVIO£JACKS 
IN AC'CORDANCt: WITH so-:S.z -~ <JI? AS FtlLL ows: 
FOR €00.11. C'KTS - 1000 CPS_ - =!: Y ./,4CKS FOR 0, -IS ANO 

-25 .OSM C. '-..:iS"ANO SENSITIVITY' 
CONTl?.O!.!i -~.., o00.11. (REC). 

f"OR 900.'I. C'KTS - ;ooo C'PS :;_./-'Pl. 'Y JAc;,.~s R7R 0, -15' AN 0 
-2:Soe111 -- ~&J:.!1$ .ANO SENSITl./ITY 
CONTR<-.... • ·--:,;= 900./l (RE:C) 

COMMON SYSTEMS 

V4 TELEPHOHE REPEATER 
BATTERY SUPPLY AHII 
CONHECTltlG CIRCUITS 

BEU. TELEPHONE LABORATORIES 
IN'CORronATED 

- CAAWJ!IG 
ISSUE 

SD-97047-c;· !::! 

I :.:t ,,.,,,, 

14 

I (D 
J 
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( 

·' 

" I 

~ 
(I) 
·o 

I I 

u 
<D ..... 
0 

(1 ~ 

1 

l1 
Q 
I 

'@ l j 
ii 
rl 
ii 
ie 
~ 

(7'ff} 

FIG. 102 
24V4.4 OR C REPEATER AA'li'AA"G'F.D 

rbR HSB & &189 ~a4De.O CA&e RcGt//R/N($. 
6Alh,_E.Qt/ALIZAT/ON ANO ~OOI"' .SIGM4J.IN6: 

• Sl;E FIG. le..' 

MTCRH..SET 
FO,Q900.n. 
2-WIRE LINE 

A 
AHPL SOC/fl: r 

SX/ 

(HON) 

I 
L-1----'71._.."""Hi'I ro Hee, L)SB 

)t.OAIJG'D C'ABLF --
TO [7;8 I 8 n-RttSE~ 

TRUltK FOR 600.n. I 
cKr 2-w1Re LINE 1 

r--, 
.---------~----J EQJ. h 

--1 L _ _J I 
SIGNAL LEADS I 

$ I ,q L----' 

TO EXT 
SIG 

E/?PT 
WI/Ell 

fiEQll/REO 

I· 
11---~---l _____ __J .rzri-!...l---+-~---1 1--~~'"'H_.:'1 TOHS8,.0B8 IJ;tf --~oo;;---- ")LoHDED cnBL.E 

+-- <I-

T.CRM. SET-l>'OartET 

FIG.10.3 
Z4V4A OR C REP.CAT/ii? 

ARIMNGED Fon NON-I. QAOE/.) CASI.£ 
REQlllRINS GAIN AN() LOOP SIGNALING 

0££ FIG. /() 

E<i'I. SOCKET 

(.AMP~ 

1--+----. 

TO 
TRI/HK 
CKT 

(Holl) 
IA TERN, .sET 

T J_.._,;..;:;.._ __ -11...JI I 
1---11--"!>----I 227 ~; -·"o~ . L_3, r,:., 

600.t• TYPE: N° • 
A/"/PL r>'.. i'-. 600A.~ ~I 

Rl)TO /S'O..n.Oli' 6.00.n..N()ll
---!>' LOAOEP CABLE 

T,H@N1 
TO 

FOR .SOO,n, i I 
AHPL socl(l:l' ::"""" ' I 

rl'-'-------------..l.'-------.1------~X!.J 
2-WIRE- LlliE 

A 

I 
I 

18 TERl'f.S£n 

.!1S'S80RF 
£QL TO 

TRIJ/,'I( 

[

T.R 

~EAD 

TO EXT 
SIG 

£QPT 
WHEN 

REQf/INED 

Ill TERM. SET 
F0/?900.A 

2-WIREUNE 

I 
I 

18 TERl'f • .sen 
FOR 600.n,I 

2-WIRE LINE I 
I 
I 
I 

-~··--~--=---~----------------

FIS. I0-1-
Z4V44 CR c· RE'PFRTER ARHANG'E.l) 

Fon 600-. c:1Rct11rs· · 
HFQV/Rl/1'6 GA/rt AND /..OOP SIGNALING 

5CE FIG.10 

{HoN) 

( AHPL) 
ovr. 

A 

PRECNET 
WHEN 
SPEC 

T I 
I 

ffle '...t.1--------1-.J 
AMPL I. 

.SX I 

..------------1--, 
...-----~-~--1-...I 

• 1----4--'l>-----I _____ __J 
600,/1, 

I 
I 
L_ 

- Rl)ro 600..n. CKT 

T£RH. SET SOCl(ET Efi'L SOCKET 

( NOi/} 

F/6./05" 
Z4V4A OR C REPt:ATF.12 

4e'RANt;C"{) RJR /188 8:.o88 UVl!JCO C'18le 
REQlllRllJG NO TR"l/(SHITTIN<S G"''N, svr 

Et;JV/PPE!J WIT/I ReCEIVIHG (;,t}/H 
AND LOOPSIGN~l.ING 

I 
I 

SEE F/t;./6> 

f.1t.!'CNCf 
WrlCN 

SFF:C 

I 
I 
L-i---~R.:.:.7) TO Hee. £)88 

...:._ t.0/iOl:OC'/981..£ 

[=~~ THU/VI( FOR6COv"/, J 
Cl<T Z-WIGE LINC: I 

-, 
..--~--.....-----1-......I 

[

T,li' 

CKT . 

IBTERH.Sc~ 
FOR 600.n. I 

ti!·W/RE LINEI 
...------------1-.., 
.-------~-~·-_J 

I 
I 
I 

TO EXT 
I 

SIG 
_____ ,. 

EQPT 
WHEN 

'EQVIRED 8 ------

R I ~.#"1Pl] 
227 ~t . IN I 600..n.< ~ 

TYPE N-,-,,-~~---1--------; i"• 
AM"'L '· .~ "'"'0-"- ~ > I 
~II . J'"I ..._ ___ _.• 'sx I 

AHPI. SOCKC-7 I SX I 
1-'-----------~-----...j----____ .J 

TER/'1. S'E'T SOCKET t:t;L .SOCKET 

T, R .'I TO 1.5'0..n.Ol?"OO.n.NON
)LOADE"O CABLE' 

q--

.SIG/I~/. 1.£'/;DS 

TO EXT 
SIG 

EQPT 
WHEN 

REt;lllRED 

I 
I 
I 
•1---6--~---f ______ J 600JI. 

TE"FiH.SG'T $0CKEr 

DRAWING ~ 
ISSUE 

14 

• I 

r 
t: . 

, ,. 
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t 
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""' Ji 0 
.j I 

~ 
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l 
1 

·1 

f 1 

----~---~-- -

ii 
r! 
<i 
5s 
~ 

TO 
TRVNK 
Cl(T 

TO 
TRUNK 
CKT 

{ffOIV} 

[

T.R 

SIGNAL LEAD 

TO cJt,T 
SIG 

£OPT 
WHCN 

'CQ/J/1?£0 

FIG. 106 
.Z4V4A OR C Rl:PCATER 

ARRAN<i;E.0 /'<JR H88 a, D88 L04DCO CABLE 
WHcRE GAIN IS NOT RE"Q(l/REtJ BVT 
TR/CINS Lt:VEL C'ONTROL,llEC LEY!:/. 

AND EQVAJ.IZ'9TION, ANb LOOP .S!G/tALING 
IS SCIPP/./£:0 
SEC: FIG. 10. 

{tfON} 

r--, 

I 
I 
L-1--77...._R.'-~ ) TO HBB, DBB 
~ J.O,</LJED CASI.£ 

~---------~-- _.J £QL 1-., 
I I I --1 L __ J I 

L---.....1 

TcRM. SET SOCHET EQL SOCKET 

[

r;R 

SIGllAL !.£//PS 

TO EXT 
SIG 

£OPT 
;VH£tl 

R£C/JIRE"D 

FIG. 107 
Z4V4A OR C R£P£ATE:R 

M?RANGEO rOR H88 d: D88 l.OAOcD CAB!E 
WHl:RE GAIN IS NOT REC(/JIREIJ BVT 
TIU/NS ANtJ R€C LEVE'L AO.IVSTHENr 
AND LOOP SIGllllLl/YG IS f)F.$/,Q£() 

S£E Flt;. 10 

T I 
6'4!?11 NET I 
'·./1/\ri!(A/·.:·., ,,. I 

"9 Tl?Rff. SET 
FOR SOOv:, 

f!·W!Rc Liii'!: 

;i.P>' .... r.-------~-...1 
6"00cJ2, l././~.,.,,...,t ,~-:-~":~-

L~S l 
AHPL SOCKE'T 

I 

i 'RcC' NET 
WlfEN 
S/"EC 18 TERl't S£7T 

FVR 600.J> I 
2-W.'RE l./NEll (tfoh') 

--, 
---~--'------!- ...J i!:!.E!() 

I 
I 
L-i----'7..~R~I ~TO Hee, 088 

---<> ~/..OAD£D C,98/..E 

: (AoN.!iPTLI .-al1Rs-s _; __ -;::;L) l 
I , I ,._, .. ,.~;''-',."' ~ - ) 

.J 1------o--i.-----; _,'! ,_,i---.,.,,..--¢-!l----,~-oo-"----:-

1
-T......._R TO HBB1 Cl38 

- - - -- - - 600,;i, t.t.:.)._,N~ t c v• ,.._ LOBOEP. C/l8L_ E 

8498 /!trT. 
<'---

-------- 8 1111,_'PL_s_oc_x_1:_1 __ ...:::"=--------1 
.._ ____ .... 

TER/'f SET SOCKET EQL SOClfET 

... 
~~ 
~ti(T.H 
~~ -~SI 
f::~ 
" 

''A" 

"' \l;)iil 
~G( R. 
"C) ~ ~IJ.t 
~C) 

~~ 
"" 

/( I/ 

A 

----- - ---~~----~-------~~~-~ 

EQL I SOCKET 

FIG. /OB 
44V4AREPEAT€~ 

PLUS-IN VNITS ARRANGED FOR HM& LJ88 
LOllD£D CABLE RE:Q!llRING' G'AI~~ £QI/ALIZA TION 

ANI> S!l1PLl:X S/G!IAL/116 
St:E Fl(i.11 

SK SXI 
I 
I 

l-------=-...1-..J 
120~-----· 

I 
I 
L-1---=T?_N._V ~ TO h'86', 088 

l.?00.n. --+ )LCHOE'LJ CA.BJ.£ 

r----., 
I 1-1 L_ 
Lt EQL 1---

L _ _J 

.3S9A 
Et;>L 

,-..., 
----------!- --f £c;>L l-1 
~------~--, L _.J I 

_ __._..___ L ___ J 

1.EOO.n. -..., 
I 
I 
I 
I 
I 

,-
I 
I sxt sx 
I 
I 
I 

(NON} 
FIS. 109 

44V4A RcPEATER 
PUIG-IN l/NITS' ARRA/IGEO F"OR NON-LOALJ£D 

04BU: ON ;q, .SIO£,HB8 8: DBS l.(;';CJEO O?BLc cw ·a,. 510,; 
WITH G.q/N, Etyl/11L/Z/./TION, /llYD .Sl/'fPL.CX .S/GN/f.LltYG 

SEEF14. II 

r--
L--1-----~----' 

,--, 
-----------!- --lc<f)L f-1 

--, L _ _J I 
L ___ J 

sx 

"B" 

"a'' 

T,R 'I TO H6'8, D88 
)t. O,t;LJE:f) C-/lBL c 

~ 

), 

I 

' l 
I 
J 
1 
I 

I 
l 
' 

I 
1 
__ .::QL_2 so_cKt:r___,,_____,__! 4----i 1 l 

COHMON 5 YSTEHS 

( lfON) 

V4 TELEPHONE REPEATER 
BATTERY SUPPLY AHO 
cormECT IHG c I RCU I TS 

BELL TELEPHct~E l..ASORATOR!ES 
IN.::OAPORA.TEO 

SD-97047-01-14 
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FIS. 110 
44 V4A REPl:ATlr!T' 

PLVlf-IN lJNtrs 19RRANGE'D FO~ NON-LO/IP,_EP 
CAdt.t: ON 'B"Sli)C ,.,ee ~ 1)88 J.OAl:JEJ) C'RBl.E" ON ''/J11 .S/DI: 

WITH GAIN, £((11.41./Zi<ITION, AND Sll'IPl.EX S16N.IJL.ING 
5£Crlt!;.ll 

Eo/t.. I SOCKFT SJ: 

227 GOO 1"YP£ 
TD 17'88, 088 ~ T, Ii' )'~,!f:PJ... 

LOllL!FI) C/18L - 7,eo~----- ----+ 

'/I" 

77J H88,0BS ~ n /Tl 
LOAD/FD CllBL <I--

ro NON- (..,r.""n'----! 
LO/l/Je/J cee1.£t_· _ 

150.n. 
ORGOOn. 

TO NOt1-~n.1?1 
l.OIJ()l:D C.IJ8L 

.q--
/S'O..n. 

ORC,OOa 

r----., 
I r--, L_ 
L1E(f)L1---

L_..J 

-3SS.9 
EQJ. 

l.20CM.. -, r-
I I 
I I -$'1(/ 

I I 
<l C> I I 

I I 

~ T 

FIG. Ill 
44-V..f..4 REPEATCR 

.Pt.U~·lll UHIT.S ARRHNGED FOli' /t'O/f-!.O.RIJE/) 
C/181.E Rt:QlllRING G/9111, E(j!t119L IZ /IT.10/11 llH/) 

.StJfPJ.t:X .SIG'l/19J./HG 
SEERG.11 

Ft;JL I SOCKET 

r--1----------' 
'--·!---------~ 

.3S"9BORF 
COL. 

SIG Cl<T 
SX 

t:QI. I SOCKET 

ro IS'ooa cxr T.R ----------+ 600.A 

7i. 'RI) TO NON-
-- LORDELJ C"9BL£" r-
/SO..n.. L.-

Oli'GOOJ"I .. 3S9C 

'.A" 
EQL 

"8" 

711?1 600./1. 
ro ,:;oo.n.CKT - 1 r-

I I 
T Fl j TO .NO.N- I I 

t.0.19/JE.D Cl98LE I 
.q-- I 

15"0.n. 
ORGOOn.. I 

(~L? 
(MON 

SIG CKT 
S/CI 

---- -------------~=---;-------

FIG. 112 
44V4A REPEATER 

.DJ.lJG-IN 11,ll'ITS ARJU9N6ED FOR 600 OHH 
CIRClllTS WITH GRIN "9ND SIHPLG"X SIGNl91.IH~ 

SEEF/G.11 

SX 

s I 

J'X/ 

.SX 
Iii/Pt. 2. S'OCKE"T 

<l t> 

~ p 

F/G.113 
44V4ARC:PC:ATCR 

I I 
I I 

:__J L_ 
6"00.n.. 

.3SSO 
E~L 

--, _ __. 

·-------600.A. 

F~L 2 SOCKFT 

Pl.llG-IN UNITS ARRANGED FOR 500.fl. Ct/?CUITS ON 
UA "SIDE, NON·LOADEO C,ABLE: ON "B'"SIOE, WITH 

TftANS AND REC LEVEL CONTROL AND SIMPLE)( SIGNAL/HG 
S££ Fifi. II 

{MON) 

SXI 

1?,/11 J ro 
- oOO.r. C'KT 

~· 

T.H j ro 
- GOO.n. CKT 

e49CN£T 6-----..;:..~-1---, I 

'.'•'•-r, :.··· r,....,Jl _ _JI 11 ~ ~ ~ W 
r 1------=cc""=-.;;..i '--< ,_ __ n_,,_R.~1 NON·l.OACCC 

,_._d. • .-,·. I ~ fl ;;;;1 C' ABU 
l!..~s L---...l Mr.oo.11. 

-.., 
~---------!--' 

3S9BORF 
EQL /?"' 

<89P.E!i 
•:.'")";'•• ' ~ r. n TO 

J , --~,__-a..---i 6_00_Jt_ ---- ~ !>--.. ---"'"- •mw L""O.-,... ,,, ,. ~ ~ I - ""' • ~., :v 
'"•.•:.L-,.·.,·,, j "' I ~'L. CABLC 
8~ I ()/?GOO.IL 

AMf'L 2 SOC'K'E:T I 
~----..;;.sx'---' - -- - - - _...J 

EQL 2 SOCKET 

..... 

. v·• 
14.D T'::' 

14 

ll 
JI 

:! 
.f . 
q 
r· 
l 
'f 
ii· 
·i. 
" 1' 

. I 

l 
I 

11 
~oos~~ a 

V4 TELEFHOllE REPEATER 4-.. !.,.. 
BATTERY SUPPLY AllD -:::-.. i; ~ 
CONNECTING CIRCUITS (2 $0-97047-0J-15 ,.;I ~ 

1--------------~'.""T~_,=-=:-t ~ BELL TELEPHONE LABORATORIES 6 $ 3; 1 

'--:;::;-::::;-------------~--------·------------"·---·-------------~-~------~----------------------.....l-----~'~~c~o~•~:2!!!"A~Tr~D~----~~~.:::::::.::::.__~~~~-...J I 
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-..) 
0 .e. 
sJ 
Q 

Ci) ;i 
;J 
<i 
ie 
~ 

sx 
SIG CKT 

31 

FIG. 114 
44V4A REP£ATE:R 

PLUG·IN UNITS ARRANGED FOR 600,//. C'tRCUIT ON 
'4' Sla:",h'88 61 f)88 LOA/XO CAB/.£ ON •e" SID£ WITH 

TRANS ANO Rt:C L EV£L CONTROL ,REC CIRCUIT 
£:Ql/ALiZAT/ON ,1ND S:/MPLCX S.IGN/'L!NG 

£QL I SOCKET 

sec FIQ.11 

AMPL f SOCKET 
sr 

(MON). "'I ~fJ;4.fZ, I SX I 

!C()0./1. ! hl,..ir!. /) 1 !~' t.-ii--..;.;:. _____ , 

l 1t1 I '"';~,_ ...... , ~ , 
00 .u-r ~R:.>----;--------1---lr-.+---I Le9.-R£S TOG .ll C"' - (;0().12. __ 

.. tr 

71.Rf 
TO 6'00Jl CK T +--

r-
,_ -!-----------' 

3S9C 
CClt. 

,-
1 
I 
I 
I 

/AMFt. 2') 
rol/T 

SX/ J'X 

(MON) 

I I 
I I 

_.J L_ 

3$90 
E&L 

r--..., 
- --~ EQL 

I 
1-1 

j ___ _J I - ______ J 

- - -1c;;o-;,_-- -

EQL c SOCK£T 

(Motl) 
SIG CKT .::::S.:..:X.:.1----------~ 

TO 
TRUNK 

CKT 

(MOJV) 

T.R 

SIGNllL 
LEADS 

TO EXT 
SJG 

EG/PT 
Wl{cN 

FIG /IS 
.Z4V4A OR c R£P£.AT£R 

ARRllNG£0 FOR 600.11. CIRCUITS RC:C/l/IR//{G 
/VO GAIN, TRANS ANO R£C LEVEL CONTROL 

AND LOOP SIGNALING 
SEE Rt$. I() {MO/() 

{MON) 

T I I 
849C'NcT I I 
•,·.·--::;.,_., _J I 1:1 

... ~ 1---------_, I , , 
,. .. ~.l.L.: . .:" 600.n.. L < > 

t. 89-RES ~ ;----, 
-----i> ~ ~ I 

/fl TERN SET 
FOR 900"• 

c·W!REU/£ 
,....~Ac._ ______ A_M_PL_soc._1"._C_T--l>-'S::..X"--'-l.....,... ___ -1- _ --- ___ j 
I 
I 
I 

IB TE'R/'1 5£7 I 
FCP. 600.JI. I 

Z·VVIR£ LINE I 
I 
I 
I 
I ______ ...J 

PRECl'ICT 
W/i£N 
SPEC 

(MON) 

600.tt 

~------------i-...., 

~-----,.{M_ON_),----J - ...J 

R 
r;B9RcS //<MPL) 1:1 ·····-r···" 
,,, .. l .. _., 
849CNcT 
-0-

\. /N ' ' 1---(--1>---j-- - - - --< 
600.11. ~ 

r 
) ,....., 
t I 

I 

RcQ111Rt=.l> /WP/. SOCKET SX I 
.__ _ _,_ - - - - -- --1-'B:::._ ___________ -O'--"'"-------!- -------- _J 

TERM SET SOCKET EQL SOCKET 

i 

TO 
H88_,ll88 77.RI LOADED 

-+ CABLE 

"[3"' 

TlJ 
T,R H98, 088 

t.0.-40£0 - CABLE 

.~ro 600 •. ?CKT 

t:ut"·· 

--;:_TO 600./1. CKT 

!:~ 

TO 
C88,H5~ z;,g___ 
L.OAO:D --+ 
CA8L£ 

:4'' 

TO 
088,){88 -'Tl.-"R.""-1---1 
LC:V:.l.£0 +

C"!BL£ 

FIG. 117 
44V4AREPt:ATE.'< 

ptUC·IN UNIT.S ARHANGt;O rOR 088 8; llS'B LOAPED OIBLE 
ON ':-4" S!Oe ·AND ~oo.n.. CIRC/./ITS ON "B" SJOC, 
WITH TRANS ANO Rec LEVEL CONTROL. LOADED 
CABLE: eauALIZATION AND .SIMPL..EJC 5t'&NAL/Nq,· 

SeE Fifi;. II 

E°OL /SOCKET 
5X sxr I 

(MON) 

(AMPl I 
IN) 

p_498 NeT I { ..,"'./' rJ;, .. ./ . ., {,CO.n... I 
... 1---=-'-----_, - _J 

) ,.~,i;J_,.1'/'-4 --------1---_._-4----' l!..s'l-RE. 
1200.n. -

r-------1----------' 
I r---, 
I I I 
L, EGL r --!------------' 

L __ .J. 

3S9D 
EQ/.. 

r----------~--, 
r------.--,---i-_J 

SX/ sx 

3S9C 
EGL 

I 
I 
I 
L - ,_ __ ll:..<t'-!RI,_ ro ~oo.n. CXT -

''B" 

EQL SOCKET 

(Motl) 

'--------------=5~x- SI~ CKTS 

COHMOH SYSTEHS 

V4 TELEPHONE REPEATER 
BATTERY SUPPLY ANO 
CONNECT I NG CIRCUITS 

BELL TELEPHONE LABORATORIES 
IPl:CORPOAATEO 

SD-97047-01-16 
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FIG 118 
ttf4A REPEATE.R 

FOR EX-:'"ENDlllG {;00 OHt1 CARRIE.Ti 
CJRCUJT5 REQUllllNG NO GAIN 01( 

·w S/OE, Tt) 1)88 a 1168 tOAOED 
CABlE 1?€0t./l~"'/,V<; Gl,N A/VO EC/t.IALIZ:ATION 

SIG CJi.T -=.$:..:.)(----------~ 

ON .. 8 .. Sl0£ 
SEE r/G. // 

:.I 11 ~KET (A/1,s;ui ,~~?:.;]!. •. ~ '-------s-i1 _j 
I (.-~) I I .. I I •• i, .. ;. /200~ 

c-« ~ .. \--i- - - - - - - --1------+----1 1ls9·R!s" .. 
(+-7) --i> U4G!l1 I ~ 

TO 
I_ __ ,__ __ T!R_:_I DBS, 1188 

- LOAPED 
CABLE: 

{/) 
0 
I 

c.o 
~ 
~ 
I 

0 
I l 
~ 

!l 
i' 
~l:t 

CARRiE.R 
TERl1/NIL 

l-13) 
OR 

{-JG) 
-, 

I 
I 

35~C 

EQL 

( AMPL 2.) 
our .I 

(NON) 

3S'M 
EQL .- _,__ _________ _, 

,.- -- ., 
L -!'-----------' I I -----1---4 £QL 1-, 

I I I 
L ___ J I 

----------1-------l "s" 
• (/1011) 

(A~~~ TO 
227 , ,__ __ T.;.,.•.;.:.R 088,#88 

TY-P£ ~1---~----"""'- - J20oJL - -- <I-· LOADED 
llMPL CABLE 

r -1--,-~o.,..o.,.-.IL ____ __, 
I 
I .-
I SX/ 

AnPL 2 SO CY.ET 5X 

FQL2 SOCKET 

SIG CKT-5-"-'1--------~ 

FIG 120 
HV-IA REPEATER 

FOR £)I TENDING WO OH/'1 C/lllRIER C!RCUJ TS 
REQUIRING NO GA/If OR EQUALIZATION ON "A" 
SIDE TO NON-LOADED CABLE REOIJIR/flG GAIN 
AND NO EQUALIZATION ON "13• SIDE 

SEE FIG- II 

Si& CKT -'5""X'----------------
EOl I SOCKET 

CARRIER ''A• 3:>9C 

TE/In/I/AL 
EQL 

(-f~) 

OR 
(-If,) ,-, ~ : 

(At/PL 2) 
OllT 

(MON) 

51(. CKT 

sx 

.- _,__ _________ _. 

'- -1------------' 

&X I --,-, 
I I 

1---------1 - J 

I 
I·, TO 
L:· i----71-=RI NON-LOADED 

::; --\'> 
1 •• 1 l~O .JI. CABLE 
L-------.J ORGO()JI, 

Ii -; 
_______ ___, - J 

~-· 

359BORF 

£(/L 
"a" 

,- -
(.QOJI. 

227 
TYP£ 
'AMPL 

tA.M P' ,, : 
'. ~ ••• ! 

'"' : 1----;....- ·, -------< 1.fl TO 
,., ' NON-LOADED 
.:1 ISO~ CABLE 

: ORGOOJ!. 
~11f'L 2 SOCKET 

<>------5-'X-I - _______ ~ 

EQL 2 SOC/(Ef 

~.__ _________ _ 

70 
D88,118BT.R 

LOADED -
GABLE 

70 
D8&.h'88 11j11 

LOADED .,._ 
CABLE. 

TO T.11 
NON-LOADED ' 

CMLE 15---;;! 
O/i'(;O()JI, 

"A" 

Fir,m 
HV-111 REPEATER 

l"lJR' cXTcNO/NCi 088 Ei #88 t.OAD£D CABL.E 
REOt.dRJN4 ~AIN Mi> 1.:.-0t./AUZAFION j OJ.I "1" 
S10Ej TO ,;,oo OHM C"-'!KR/cK C11;.cv,rs e.oo .. _,,,e-,,v4 
t..t:v~c. C(:NTK""-, NO <SA/NANO Nt:I c&vAt..?ZAT"JN. 

<-N ti :;/De 
Set: F/(j, II 

SXI 
I 

I 
1--------l - J 

r--- ----

1 ·-- ..... I I I 

L-' EQL I- - - 1------------' 
I I ~-----------!--, 
L - _J 

359A 
EQL 

35~C 

£QL 

I 

IL (-13) 
----4 OR 

• bOO..i - (-/<,) 

CARRIER 
TER/1/NAL 

.... ,~-?·:~: .. , 
r -1---------1,,.·: ~.. i-----+-__.>-----1 - - - - - - -- <;:) 

1200 JI. ·: ,. :i,. '1 b00.11. - (+7) 

IAMPLI) 
\our/ 

(MON) 

EQL 2 SOCKET 

: -~ 
I Al.IPL I SOCJ<ET 
I SXf 

f/G 121 
44-V4A REFEllTER 

FOR EXTENDING /ION-LOADED CllBLE RE.QUIRiNG 
Glt/N /IND NO £QUllLIZ/ITION ON ''.-1" SIDE TO 
(,OO OllN CllRll1EiR CJRCUI TS REQV/11/flG NO 
GAIN OR EQL/ALI ZATION ON "!J ''SIDE 

SEE FIG I/ 

sx 

SX 

EQL I 50CXET 

'----------...:5;.;;..X SIG C~T 

r------- '5X/ 
I 

I 
I 
I 1 

I 
1·· •. 

227 
TYIF 

111'/PL 

,__ ______ _, - J '---· (-13) 
OR 

(-lb) t.:'· :. - f.00.n. -_... 
' .· · .. r-r=roo~-------

L_ --------1 

35980/i'F 

EQL 
' 3S~C ·a· _ _, 

CARRIER 
EQL 

TER/1/N~L 

r-----, ~ ·Re 

('. :~ ,- -1-------,,----l 1::.~;·:,r.----+---<~-l 
<O; "'I 600Jt i.,:\\l,...'./'v 
.• , I 849CNCT 

(-t4} 
-- - -- OR 

bOO (-t-7) ... ---
I 1 SJ\ I AMPl. I So<Kt:T 
LT - -1-------- sx 

I '-------....J 
'---+-----~---' 

EQL I SOCKET 

"------------"5;.;._x sir, c KT 

COMllON S~STEHS 

V~ TELEPHGNE REPEATER 
BATTERY SUPPLY ~·1~ 
COllNECTlllG CIRCUITS 

BELL TELEPHONE LABORATORIES 
INCORPORATED 

14 
SD-97047-01-ir 
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FIG. 122· 
44V4A REPE'A TER 

FOR EXTENDING 600 OHM CARRIER 
CIRCUITS TO NON·LOADED CABLE REQUIRING 
LEVEL CONTROL BUT NO GAIN OR EQllALIZAT/ON 
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SEE FIG. II 
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FIG. 124 
44V4A REPEATER 
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FIG. 123 
44V44 RE"PEATEP. 

FOR EXTENDING NON·LatlDED CABLE 
C/RCWT.S TO 600 OHM CARRIER C/RCIJITS 
REG"IRING LEVEL CONTROL B"T NO GAIN OR 
EQ"ALIZATION ON #A" ANDHB" SIDES 

SEE FIG. II 
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FIG. 125 
44V~A REPEATER 

ASSOCIATED WITH SF SIGNALING FOR EXTENDING 
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EQL I SOCJ<ET 

FIG.126 
+IV'IA REPEATER 

ASSOC/A rED .WITH SF Slt:HAl1N6. 
FOR E"JtTEND/NG ~00 OHM VF CIRCVITS 
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44V44 REPEATER 
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AMPL I SOCKET 
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SEE FIG.19 
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FIG. 137 
44V4B REPEATER 
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SEE FIG. t 9 
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