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CIRCJIT NOTES: _ - i
IR FUSE 103, RECORD OF APPARATUS FIGURES WIRING,AND APPARATUS (HANGES 104, FROM EACH T8 POTENTIOMETER 105 . FOR FREGUENCY
CESIG | e POYENTIAL e PER e T s (cout) 0s¢ HE-TEST POINT ME- DESIG (coaTy ut 10T ADD
1-1/3 | 48V SIG APP FIG, 1 CHANGFD | RECORDS | OPTICR | SEE woE R IT . AL Ml (STEP 6) UTRUT  OSLILLATOR BERELY  (CAjvaLlr
L L2 NOT WAS | NOTE [} HES [ . o 2155 oF- L - &
A o 155 | DO ] ’ TEEMIBAL NG, HZ ¢ Li%EIS OF (PFY or
SPECIFY] FURM SiD KEH HD 1 UF5 [ —
2 M7 HFY Pz w9 2 700 705-708 w0
38 Y OR Z z 106 ¥ 4 4 Hrg : P4 . 500 708-7i2 196
N § i 897-906  S08-91% :
5 a8 v, oax] x  fwe | wvu X [ S 4R ) s e
Y OR Z F4 : v g . 215.9(5 194 -
"‘1 a1 o g - 4. WHERE THE TERMINALS LISTED IN THE LEFT COLUMN 8ELOW Ari 2 00 097-1108  1ME-1i2 100
T®RY v y - ARE HOT ALREADY COCTED T0 ONE OF THE VA,VB, OR VC §112-1115 147 .
50 S V,W, Rji02 X,S TERMINALS 1N THE RIGHT COLUMN, CONNECT ALL THOSE OH FHS-1119 156 ‘
X O4 THE LEFT 10 THE VB,MF22 TERMINAL » FOR A MEDILN H19-1125 237 N
VOLTAGE . B3 3 1300 12951305 511
R Y ORZ R I ke 180
- Y-DESIONATION Y-DESiGHAT ION - ¢
B GRD AFP FI5. | BD q HONE 1109 & MF-TERMINAL & WE-TERMINAL 5 B
i38 CAPAC | TORS 1o wWoneee (LGRS WOLIAGE). W13 71500 1495-1510 ;2?;’”?; ?c‘s;
N [ . -1530 - - [18:1
RESISTORS PRI c2ic v Heoy * '8 Vs : 151521229 e
V4 ME29 o HF23 1525-1551 176
Y7 30 (RAISES VOLTAGE} 1531-1535 237
- VIO HF3i B .5 101760 1695-17i2  1T12-1748 551 an
\718-1728 160
5. {F NOT ALREADY CORNECTED, CONNECT GROUND TO TERMINAL BT 137
MFi FHD COWNECT TERMINAL MF3 TO A NEGATIVE 48.5-52.5 374739 135
VOLY PUTEMTIAL. THIS APPLIES POTENTIAL ACROSS THE
VOLTAGE DIVIDER CONSISTING OF RESISTORS ©1,02,D4,34, 106, 14 EXISTING CIRCUITS IN WHICH TREPIPOIENTIDHETERS &RE
C AND DS. (3R 1500 (385 (7 OPTION) THEY NEED O%NiY BE REPLACED BY 2504 g
g DISLY O POTENTICHETERS (Y OPTION) IF SUFFICIEMT REGULATION &8
5. ADJUST POTENTICMETERS PE-(PIALISTED 1N THE RIGHT THE QUTAIT Cas0T Bt OBTAINED.
: " o COLUMN OF TARLE OF TEST 3 SO THAT WITH THE 275 GHd LOAD
BAYIERY SYHBOL VOLTAGE RANGE RESISTOR, THE DUTRUT VOLTASE IS 1.5 VOLTS FOR EACH 10T, FHEN &AM 1EA TRAMSISTOR 1S REPLACED §Y & 120 TRANSISTOR,
P -48 42.75-52.5Y 0S¢ ILLATOR . ALL & 1A TRANSISTORS SHALL BE REPLACED. (D) AHD (L)
RESISTORS SMALL BE REPLACEL REMOVING "UT OPTIGN A0
Raaend 7. REASURE THE OUTPUT VOLTAGE AGAIN, SUBSTITUTIHG A IRSTALLING ¢ OPTION.  #F 1T 1S DIFFICULT 10 MIET THE G.2% —
1 100 1% GHM LOAD RESISTOR, INSULATED TO PREVENT SHORTS, VOLT MARIHUI DIFFERENCE REQUIREMENT SPECIFILD 19 NOTE 354,
FOR THE 275 OHM LUAD RESISTOR OF STEP 3, AND OBSERVE THE ASSCCIATED POTENTIOMETER SHALL BE CHANSED FROM Y GPTION
THE VOLTHETER INDICATIONS OF THE GUTPUTS ARE 0.15 0 R OPTICH.
102 VOLT OF EACH OTHER.
. PROVIDE $08. 14 CERTAIN OFFICES WHERE SOME TRURKS CPERATE AT 008 Ty
5] 3 APK APP B. IF THE OUTPUTS ARE NOT WITHIN LIMITS, READSUST TAPS LEVEL T AND OTHLRS AT -20B TRHSN LEVEL PT AMD WMERE, oN iD
FEATURE OR GPTIW) fie. | or | oouavtiy VA, VB, AND VC BY RAISING OR LOVERING THE VGLTAGE TO . ADOTTION, HIGH LG5S TRUMKS ARE USED QUTSOING 1O 1A (R &4
L A MEET THS REQUIRLMINTS OF STEP 7 BY REMOVING THE LEAD COFICES BT iS5 HMECESSARY 10 PROVIDE - Du LELTL, CPTION Y,
THF SIGNAL GENERATOR CKT ; TR ON TERMIHAL KF22 AND CONNECTING 1T TO THE Vi TERMINAL RATHER TMAN -80BM TONE LEVEL OPTION W, UPALESS THE TEL EPHERE COMPANY
- -~ . HF23 TO RAISE THE YOLTAGE, OR TO THE VA TERAINAL MEC1 SPECIFIES OTERWISE THE-SDBM TONE LEVEL Wil BE PROVIDED.
TRANSH 1SS f0n |73 DBH PLR TOu X T0 LOHER IMi VOLTAGE. CONTINUE THIS PROCEDURE AS
LRVEL oo P o ” REQUIRED, BY RFADJUSTING THE TAPS VA, VB, AND VE UNTIL 109, W'l & WIGH-FREQUENCY RINGING OCCURS 1% THE DUTAUT.OF A% )
— (St TABLE AY— A THE OUTAUTS ARt WITHIN THE 0.15 VOLTS OF EACH OTHER. INDIVITUAL OSCILLATOR, OPTION Q SHOULD BE PROVICED. THIS —
b PR3 pnMoprr ot ¥ GPTICY 15 ALMAYS PROVIDED AFTER DATE OF SNTRUDUCTION +1T0
YT TR < . TEST MCASURFBENT UF THE FREOUEHCY GENZRATOR OUTPUT LEVEL. FAMUFAL ANRE .
HYBRI COILS 1. MEASURE THE CUTPUT VOLTAGE FOR EACH OSCILLATOR WITH
___, N THE 275 OHM 10AD SESISTOR COMNECTED Y0 THE OSCILLATOR 110, PRIOR 1D ISSUE 138, THE CAPACITORS
NUTPUT FROM THE 1:ST POINT TERMINALS MF5 NP6 MF7,4F8, :
E MFIE, OR HF1S OF EACH CSCILLATOR BEINGL TESIED TO CESIG  WERLCD (MDY CHANGED TO 0% 138 (5TD) E
GROWD (UDING "M PROCETURL OF TEST B).  IHESE €0 N3-i3368,L14,126 10,000 *$-16742,141 10,000
i REALINGS SHOULD BE 1.5 & 0.¢5 VOLTS. IF NOT, . Noo13368 115 L32 5 900 A5 16712 L5 5 %0
! READIUST THE TAPS WAV, WD VO IN ACCORDANCE Wi TH & 02 KS-13368 115,127 7,450 R3-1A722,047 7,410
THE ADJUSTHENT PROCEDUSES (86, B7, AND B8) UNTIL THE " ¢a KS-13368,L13/132 5. 200 K5-167321032 5470
READINGS ARE W!THIN TOL{PANCE < e N HAbg .
7 KS-13368,113,L52 5,870 KS-16722.032 5,80
0 3 131 KS 1674215 a0
— 1 105. FOR MANUFACTURE OR V€% FIELD REPLACEMENTS OF TRANSFORMERS BTl {,Suiz 57 e OECh I e —
R CAPACITORS OF THF FRLQUENCY GEWERATOR OF APP FIG. 1 ARE (Ca0,t,] KS-14096. L1033 100 Ko- 1598 L4 100
HADE L 2,4, | Kks-1a056. L1054 150 K5-16953.134 147
_ . A, TH IVIDUAL CSCILLATORS SHOULD BF ADJUST 7,10Y [ K5-14096,11 131 200 HS- 16793 143 194 .
103, FREQUENCY GENERATOR OUTPUT LEVEL: SF‘%C:??L; e e 8% ADJUSTED AS K- 14056 L. Uss 240 RS- 1E955 L34 747
CAUTION. TRANSISTORS MUST NOT BE REMOVED FROM OR REFLACED . FACH OSCHLLATOR SHOULD Bt «Bo, 1.
F iR SOCKE TS WHILE VOLTAGE S CONNECTED 0 THE B. THE FREQUENCY OF _etﬁ i t SHOULD B 1AEST.‘:D BY } 325 O QUlaF KS-20977,L4 O.GiNE F
YOLLAGE DIVIDER. BEFORE MAKINC ANY TESTS (% USING A LOAD RESISTOR OF 1100 OHMS CONNEC TLD BE TWELN 7
IS CiRCU!TEw!m lCY S CONMECTED TO ANOTHER égg %E‘ﬂﬁﬁé‘?""."?Lv(?'?‘”Zé";ﬂégi‘?é?i?i{‘i)""i\B’F"’ m) 5
CIRCULT, TAKE THAT CIRCUIT QUT OF SERVITE AS Fou JOR 0:1,2,4,7, i3 RESP N ’
REQUIRED, . GROUNDo{MF1 TERMINALY, (OHNECT EITHZR A RLRXLEY £PUT
METER, OR A MEWLE 1T PACKARD S21C Mt TER, EITHER WITH A
A. THE FREQUENCIES OF OSCILLATORS SHOULD BE ADJUSTLD TO 10 SECONC GATE, OR A 72A FREQUENCY METER OR LQUIVALENT
h— +1% RANGE UNDER FIELD TEST CONDITIONS, ACROSS THE LOAD n.zsaswg \‘gthAIE[ACI\ElgSI SHORTS) . —
. . . CONNECT TERMINAL MF20 TO MF2'. THE FREQUENCY GF CACH
95C MO, ERLQUEKCY . BANGE L 0SCILLATOR SHAULD YEET THE LIKITS SPECIFIED 1N ML
0 700 £93-707 FOLLGIING TABLE. TRIMMER CAPACITORS, DESIGMATED (CA-)
! 960 §91-908 CAN BE ADDED (IN PARALLEL 10 THE ICICAPACITORS® TO LOWER
23 :;38 :gg?:i:; THE FREQUINCY. THE APPROXIMATE CHANGE FOR EACH VaLut
15 N LR . LALH Vall
o A 1520 AL M OF TRIMHLR CAFACITOR S GIVEN N THE FOLLOWING TABLE. s
5 1700 1685-1747
3. ADJL.bT‘-ttFH OF FREQUENCY GOMERATOR OFTPUT LEVFL .
TAXE EQUIPHENT QUT OF SERVICE AS [EGUIRED.
2. CCUNECT TERMINAL HF20 TO TERMINAL MF21. (THIS
] PROVICES A CLOSURE BLTMELN THE GS Ty 65! 1
LEADS ), . . —
3.0 CONNELT A 205 OHM +1% LOAD RESISTOR, INSULATED
TO PREVENT SHORTL 3 TUYMHNAL HF{ (GROLYD) .
AND 10 EACH OF THL »GLLOWING NE-TEST POINT SR St
TERMINALS LISTEC (ONT AT A TiME), AND COMNLCT '
A CUACUM TUBE VO TWME TR, VOLTOMYST WYSEL (R 538 .
H . EQUIVALERT. FROM 1WL SASE 1657 TERMINAL 10 W'
MFoi (GROUND). PERFORM \OLIAGL TESTS (% LALH
' OSC PER STIPS 6-8 FOLLOMING STEPS 4 AND 5.
3
] HULTIFREQUERCY S18NA1
3 GEHERATOR CIRCUTS SR-2BAET - 01D
2
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WitRt POSSIBLE, MOUNT AND FUSE THE HF SIGNAL CENERATOR (3
THE SAME FRAME AS ITS ASSOCIATED CIRCUIT. IF NECESSARY,
HOUHT GEMERATOR Of A RELAY RALK AND FUSE AT A FUSE PANEL
WHICH MAY BL LOCATED OM THE RELAY RACK OR 04 EME FRAME
ROUHTEHG THE ASSGCIATED CIRCUYT OR ON THE FUSE BAV,

WHER THE GENERATGR IS MOUNTED O THE SAME FRAME AS ITS
ASSOCIATED CIRCUIT, USE 24 GAUGE WIRE FOR ALL LEADG THAT
STAY HITHIN THE FRAME. -

ON 1SSUE 10D OR LATER, IF THE GENERATOR MUST BE FUSED AT
A DIFFERENT FRAME, THE BATTERY AND GROUMD LEADS SHOULD BE
RUM TOGETHER AS A THISTED PALR TO THE FUSE PAREL TO
HiNINIZE HOISE PICKUP.

WHEN THE GEMERATOR 1S MOUNTED (N A RELAY RACK, KEEP CASLE
RUEL TO ASSOCIATED CHRCUTT TO HOT HORE THAM 20 FEET BETWEEM
FRAMES . :

(IEPLACED BY NOTE 201E)

WHEN ANY OF THE FOLLGHING LEADS ARE BUM 1H SHITCHBOARD
CABLE, USE THE TYPE OF WIRE tNDICATED FOR THE LERGTHS
SHOWM N THE TABLE:

LENGTH LEADS TYPE OF WIRE REMARKS
0,1,2,4,7,10 02} 22 GAUGE USE OHE FAIR FOR
70,31,72,74,T7, | PAIRED WIRE EACH LEAD,GROUHDING

0-100 TI0 IN CABLE OME WIRE OF THE

FEET PAIR AT THE
GENERATOR END CHLY
BAT, GRD, GS,
G5t
0,1,2,4,7,10 OR| 22 GAUGE EACH LEAD HUST BE
TO,TH,72,74,T7 | SHIELDED WIRE [SEPARATELY SHIELGED
100~ Ti0 1§ CABLE /7% [EACH SHIELD MUST BE
150 GROUNDEG AT THE

FEET GEMERATOR END OHLY

BAT, GRD, GS, | 20 GAUGE
GSt PAIRED WIRE

. PILESS OTHERMISE SPECIFIED: 7
RESISTAHCE VALUES SRE 1N OnHS, CAPACITARCE VALVES ARE IN
PICOFARADS (SAPE AS FORMER KICR0 HICRO SARADSY, VALVES

PRECEDED BY THE SYMBOL +(PLUS) OR -(HIMUS) ARE IH YOLTS.

ES

ra

v

R 19 1108 10T 60 HiGe

~

[

R .

SSuE
— | 138

MULTIFREQUENCY SICNAL
GENERATOR CIRCUIT
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. GADIV R . S PR
4BOR APP FiG. 1) ATCR ; TABLE a ; '::,,&
. CTOTTECTRG IR ) I
LE SR LW .- COMMELTING CKT Brrice 2D h,;g g
302 ) : ayTo. - BOM REG & SOR TESY, S0R TEST, REG resy, | 3By 4
" e 0& PA0 CHT AMD OTHER TEST CNT USED 0 TESE #F 48 R F
Vi e (TPI0) TRAHS RECEIVERS U b
0 . Sy LINE COMCERTRRTOR B0, V3 FF 516 CaF £ e
V1 5o 1 rar) TRANS FIRSL CONVE & BEG 249 % PULSI%G £XT FGR 50 [
v 19 . ‘ SERY OESERVING 21N
4 5 LTRS) TRANS SERY GBSERVING CET ARD SCAY OASERPLIG TEST o7 . g
28 50
[5)
27 , popadie e L
: ; i R R
¥E (R — {TR2)TRANS TO ASSCLIATED 8i}ﬁ 6
coneT 26 CHY{ZEE KCTE 204) s
P AR ®--——~-—-——(m;mma s |18
SEE NOTE 104 z3 1GD q
w @ —— mzo; TRANS
“24 ! - I
<
23 _
¥ - (D4)RES i T2oR2
z22 o= ]
vs(zge—-—m (D31PES ,5_5;"25;“2,‘;"’"{ ;Zﬁ:,,, s ’ 0 TigR ‘ : CALLS WAITING CKT
L ¥A R (32} RES SEE CAL £,3.4,5 PF UTFULSING SDR & REG 1
= 2 0496 o CROSSBAR TAMDEM, AMD SES MR GFFICED
s} = . . - ot _— L !
pdl (~ 1) RES “ i JE A o zg; Z?;as:a :n. 178,.7E,180 £hD 5S4 TOLL "
18 48y o = 8Y o fm FusE paneL - 3
* S (raie) TRANS . TOFUSE (5CE OTE 261} ‘ mﬁﬁs 1505 (00P AND TRAFEIE SR FOS BF
e PANELON 2
8 . -
Y S (ta7) TRANS éﬁ;‘;};;f - | SWED OPERATING AS TOLL SWITCHBOSRDS CRLY
> MOTE 201) {SRD ' GRY 1t rm FUSE FAREL TRX TEST CKT i CROSSBAR NO.5 OPERAT G BUTH
7 : . & B F{f ey CLASS 5 AND CLASS 4 CR WIGHER AND CROSSEAR
7 ~SEE WITE | ~ oTE aon TANDE.
6 HC. | CROSS8AR ROTL CPERATING THRGLSN 06 TRLSSS
o . TERAINALS S2CWN TO A CLASS S AND A CLASS 4 OR 3R GFFCE.
s Ih TG
sie pe ve
- {Fino) RES 5":';5; S N
4 AL
o (FT} RES
’é;‘ (F4; RES . TRK TEST CXT IN CROSSBAR NO.5 OPERATING CLASS
) 5,CROSSBAR NO I, PANEL AND LOCAL SXS UFFICES
) BHT OUTPULSER CKT e
y ANT LIME YERIFICATION CiT
A (2] RES MISC CET FOR LINE WESSAGE REG RACK
> RF QUTPLSIAG SO 1R CAOSSAAR MO. ¥, PamL. ieca|
° (F1)RES S35 OFFICES, AND SKS COMIOM CONTRGL £x7
e - T8-BAND CONTROY £XT
o (FO) RES LOCAL TEST G54 O CABINET HO. 3 G& K
4 QUTPULSER 1B SIS BO. 1 WITH AHA
5 MANUAL OUTGOING TRK TEST FRAME TEST CKT
& {TR4}TRANS . FOR_Sk5 OFFICE :
% (72 TRANS JSWeD CPERATING a8 oA SWITCHBOARTS ONLY
6 2 TRA BITOMATIC OUTGOING TRUNK R :
® L3 N B - TEST FPRME FCR S¥S OFFICE
(TR} TRANS NG 1 CROSSBAR ROTL GPERATING THRGUGH OG TFRAS
s L TD A CLASS 5 OFFICE QLY.
% 3 (TRQ) TRANS OGT INCPT_FOR SXS CFFICE
) TEE TLST (KT iM TOLL 2A OR 44 OFFECES
he BF GUTPULSIHG SOR & AEG 1N TD'L o3 OF &8 O RES |
g TOLL Sai8D ®C. 5
- (81) RES TOLL TESTBOSRD NG, §7C AKD 17D
2
o Fa
! /
06\ {25} RES
b4
ou l(m\} e 1 rR10) TRANS _
SWITCHBOARDS OPERATING AS COMBINED TouL axp | EE
D3A SWITCHBOARDS 108 i
g‘ -
NOTES:
) THESE STRAPS ADDcD GN 135uf 10F
TO PROVIDE FCR LONGER LENGTH OF
OUTPUS LEAGS.
s ',7 =
MULTIFREQUENCY SIGNAL-. - -
x b
GENERIATOR CIRCUIT @ S-95887-0)- Gi
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