
t• 

l 

----------- UNCLASSIFIED -----------a 

NAVSHIPS 9.34.93 

TECHNICAL MANUAL 

FOR 

RADIO SET 

AN/SRC-17(XN-1) 

MANSON LABORATORIES, INC 

375 FAIRFIELD AVENUE 

STAMFORD, CONNECTICUT 

. �� 

DEPARTMENT OF THE NAVY 

- -• .. · 
"" 

'ill*' 

'jJ -:; .. ( 

:; -
-
..... 

:C 
'j � 

1:04 
, .-oJIIIII!l 
.:J ""'¥ ·�At . .... 

' .:J _. ,.i � ·"* 

- ....... 

J,...., 

,j I � 
� . 
C/JJ 

BUREAU OF SHIPS JUL 1 1861 

------------ UNCLASSIFIED-----------_. 
CONTRACT NOBSR 72730 APPROVED BY BUSHIPS: 23 November 19.$9 



FRONT MA.T'l'ER HAVSHIPS 93!&93 Etteot1ve Pages 

( 

LISr OF EFFECTIVE PAO!S 

PAGE CHANGE P.A.GE Clt.NGR 
N1JM3ERS IN EFFroT NUMBERS IN EFFJ.iJJT 

Title Page Orl.ginal 3� to 3-14 Orig1Dal 

11 to v1 Original 4-a to 4-7 Or1g1nal 

1-l to 1-6 � 6-1 to 6-3· Or1g1na1 

' 2-1 to 2-3 Orig1nal 7-1 to 7-2 Or1g1nal 
J 

i 

( 

ORIG:mAL 
u 



(' 

( 

•( 

FRONl' MATTER NAVSHIPS 93493 Promulgating Letter 

DEPARTMENT OF THE NAVY 
BUREAU OF SHIPS 

WASHINGTON 25, 0, C, IN REPLY REFER TO 
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GENERAL INFORMATION 

NAVSHIPS 93493 F113URE 
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.A.N/SRO·l7(IN-l) 
GENERAL DtFOlfU.TIOlf 

NA VSBIPS 93493 

SP.UTION 1 

GENERAL :rNF'C>RmTION 

1-1. FUNJTIONAL DESCRIFTION (see figure 1-1) 

Paragraph 
1-1 

The Radio Set AN/SRC-l7(XN-l) consists ot tbe tol.l.owing sub-aeotiODII 

!• Electrical Frequencr Converter CV-746(IN-1)/SRC, BA.VSHIPS 93494 

b. Converter-Ife7er-Mon1tor CV-747(XH-l)/SRC, IAVSHIPS 93495 -
!• Recel.-rer R-924(XN-l)/SRC-l71 NAVSHIPS 93l86 

!• .Amplltier-Modulator AM-2073(D-l)/SR, NAVSHIPS 93497 

•• Radio Frequencr Amplitier AM-2072(IN-l.)/SR, NAVSHIPS 9.3498 · · -
!.• Duplexer CtJ-7.$2(XN-l)/U, NAVSHIPS 93499 

The Radio set is designed to transmit 100 watts ot FM our.l.es- or a:; 
100% voice modulated AM carrier, and to receive either FM or AM. 

1-2. l'mF'Im.ENCE DATA 

!.• RADIO SEt AN/SRC-l?(IN-1) 

(1) Contract No. and Date a NObsr 72730, 18 JUDe 19.$7. 

(2)"Cognizant laval Inspeotiona INM, Bridgeport, Coml. 

(3) Contractor: Manson Laboratories, Ina., stamtord, c-. 

(4) Applit.Jationa Ship and shore. 

(.$) hequen07 Rangel 22.$ to 400 me 

( 6) Power Requirements J US vao, S0/6o C)'C1es 1 s:lng1e pbue, 
1 • .$ kw 

lz.• ELECTRICAL �UmcY CONVER'l.'lm CV-746(D-l.)/SRO 

(1) J'requelJ37 Rangea 2;2 to 4f mo tor t:ransmitte:rJ 

2�3 o6 to Ll8.6 me tor receiver ill 
3 33 kc steps. 

(2) TJpe of Frequenqr Control• C:r;rstal 117I1tbasizer 

(3) Total c:r;rstala emplo;reda U (supplied with equipment) 

(4) stabillt71 1 part lO�t.tor 1 me reference oscUlatorJ 
S parts luv tor incremental oscUlator 

OOGINAL 1-2 
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AN/SRC...J. 7(XN-l) 
GENERAL INFORMATION 

NAVSHIPS 93le3 l'aragrapb 
1-2 b. 

(S) IJ:emperature range• 0° to 6SOC 

(6) Output impedance• SO ohms to tranamittVJ 
90 obmll to receiver 

(7) Output powert O.S to l.Sw to tra.nsmitterJ 
lOO,DJW' to receiver 

c • CO'NVWER-mER-MONITOR CV•747(XN-l)/R -
converter 

(l) Local oscUlat.or f'requenot• 16,83S me 

-

(2) Limit.ings 80 db change above 10 uv in antenna input, results 
in 1 db change in output. 

(3) Sensitivit7t 30 db quieting .for anterma input ot )0 uv. 

(4) Discriminator sensitivit71 o,.,.,jkc. 

(S) Clipping level� 18 db. 

Keyer 

(1) Ca:rrler frequenc71 AM, 6.2 moJ FSK, 6,2 • t_ 6,66 koo 

(2) Mark :f'requency-c 6,2 mo 1- 6.66 Im. 

(3) Space ;f'requencr• 6.2 me - 6.66 m. 

(4) Frequency- stability-a S part.s in ·107 

(!)) Temperature rangec 0° to 6oOC 

(6) M:lxinrum bit rateJ 131000 bits per second. 

(7) Phase distortion (jitter)t 7% at maximum bit rate. 

( 8) Data input levels i. Sv, t 20% or 0 to -Sv 1 t 20%, 

(9) Data input impedance: 2.5K miniim.lm, 

(10) Data output levcla 1:. Sv 1:. 10%. 

(ll) Data output impedancea 2K, 

Monitor Generator 

(l) Frequency: 30 to 9GOO cps. 

( 2) Signal level• 0 to -5v. 

(3) Signal rise and fall timet Less than 1 mtcrosecond. 

ORIGINAL 1-3 
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AN/SRC-l. 7(D-l) 
GENERAL INFOR!1ATIOll 

NA VSR!PS 93h93 Paragraph 
1-2 ,!.l 

Mcmitor OscUloscope 

(1) Vert.ical amplifier a-.nsitivit71 lv/ca. 

(2) Vertical ampl1tie b&ndw:Ldtba. boo l<D. 

(3) Sweep .trequeDCJ' rangea(cpa)t 2 to 20J 12 to 11.,oJ 
UB to USOJ 900 to 8Soo. 

A• R!DIIVER R92h( XN-1)/SRC-17 

(1) tuning bandan Complete coverage ot .tnqv.enq with 19 tUJ'DS 

ot tuning control. 

(2) Number of preaet trequencietu Ma.mlal t�a DOneJ 

(3) 

{h) 

(;) 

(6) 

(7) 

(8) 

(') 

(10) 

(U) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

ORIGDru. 

Czystal tuning& one. 

�of trequenqr controls Cr,yetal controllecl oscillator. 

'r.Jpe ot receiver• Supe�heterodJfte 

I·t trequen07 output a 18.6 mo i 2 kD, 30 • minimum 
into 90.0lml load. 

Oscillator injeotiona 100 mv min1.ltllm iDto 90-obn lead. 

TR gating volta�: -12'v' 

Full :reeove:r,y tinte 1 100 microseconds ma.xi.mum. 

Audio channel maximum outputt 6o mw into 6oo-ohm load or 6oO 
mw into 6o-obll load. 

Ma.x:t.mum audio distortiont 7% 

Phone jack maximum outputt 60 mw into 6oo ohm load. 

Scanning channel eutputt 10 microvolts minimu.mJ across SO. 
om load tor tn\t)ut signal ot 2S 
uv maximum. 

T;rpe ot l'eOeptioiu AM signals, ToioeJ FM signals, FSK. 

Maximum antenna input ltlen transmitting t 2w 

C1')"8tal wea JAN type CR-24/U 

Cr,rstal. .trequeneiest 20.3000 to 3h.8833 me 

Silencing rangea Up to 15,000 uv minimum input 

Silencer audio output reductiona hO db maximum 

Antenna input impedanoeJ Sl oms 

Audio channel output impedancea 600 ohms 

l-4 
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Afi/SR0-17(XH-l) 
GENERAL �TIOI 

Hl VSHIPS 93493 

!• AMPLil"'m-MODOLATOR AM-2073(IB-l)/SR 

(1) Prequencr rangel 225/3 to 400/3 m inputJ 
225 to 400 m output 

(2) Input powera o.s to 1.S v 

(J) · IDput impedar¥)ea SO obrll 

(4) Output powera iO to 15 w 

(5) Output impedamea SO ohms 

(6) Audio input& Oo1S to .3 Y 

(7) Audio 11'1put impedance& 6oO obma 

(8) Modulation power outputa 2.5 v JIIIXi .. 

(9) Modulation distortions lo% ma:dJJWD 

(10) Percent modulation& 95% screen 110dul.at1oa 

(11) Clipping:: 16 to 20 db 

(12) AOO 1: /-'JO db c�e in input above input level 
results in /-3 db change in output· 

(13) Microphone 1 Carbon or d;ynamio 

t • RADIO FREQUENcY AMPLMER AM-2072(XN'-1)/SR 

(1) . Frequency" rangea 225.o to 4oo.o JrD 

(2) Power outputa 100 watts carrier• FMJ 
100% voice modulated carrier, AM 

i• DUPLEim CU-752(XN-l)/U 

(1) Power levolt 4oow ma..'ltirm.un peak power 
2001.; av"lrare renk power 

(2) Pul}'ll!l rn.tea ;oo c:;.-clcs fll[txi.Mum 

(3) nuty eyelet 50% maximum 

fara&rapb 
1-2 .1• 

(4) Power leakaget Less than lw across the band at 100. lrrel 

(5) Reoover;y timet 100 m:loroseocda 

(6) Bandwidths 22$ to 400 tJX) 

(7) Vsrllt 1.6tl rrBXimu.m 

ORIGINAL l..S 
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Alf/SRO-l7(D.l) RAVSHIPS 93183 

SICTIOB 2 

IHSTALLATIOI 

2-1. �ALL.A'tiOI (see figures 2-1 anc! 2...2.) 

� 

The radio eet ie designed to be deck-cownoed. Pour shock -mo\1Dta 

on the bottom ot the rack are prov1d$d for eecur:I.Dg the um.t to the deok. 

In addition, tw mounts at the upper rear of the rack are prortd.ed tor 

eecur.l.ng the :radio set to a bulkhead. 

ORIGINAL 2-1 
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AN/SRC-l?(XN-1) 
OPERATOR'S S&!TION 

HAVSHIPS 9Jh93 

SS'm:CN 3 

OPER&.TOB1S SSJTION 

3-1. CONl'RCLS AND INDICATCRS 

Paragraph 
3-l 

The table below liatD the trent-panel controls and iDdicators 

and their tunctiosus. Refer to the indiviclual 1utruction manual8 for 

detailed locat1ona. 

Table )-1. CONTROLS AND INDICATORS 

CONTROL OR INDICATOR li'UNCTIOH 
llectrical l'requencr Converter CV-746(IN-l)/SRD 

roNER ON..OFF switch 

POWER on indicator l.B.l11' 

W.NUAL TUNI !CS control 

MA.NUtU. TtJN'K 100 leo switch 

!£S indicator lamp8 

!£S indicator countere 

TEST POINl'S switch 

MEtER jack 

Turns the power on or oft 1a tt. 
unit. 

Indicates tba.t the power is ofto 

Manua� tunes the unit to the 
desired trequeno;y in megac;ycl�So 
The frequency is read on the M)S 
counters and on the first three 
HJS indicator lamps. 

Tunes the unit 1u 100 1m etepa 
which appear ae the final digit 
on the fourth M)S indicator lamp. 

Indicate the trequemy to Wlich the 
unit 1B tuned. 

Indicate the frequency to which 
the MANUAL TUNE �s control is 
tunedo 

Connects the seven teat points to 
the METER jack. 

Makes available each of the eevea 
tes t pointe (as selected by' the 

TEST POINTS s-witch) tor monitorlnc 
by an me mal mester. 

Converter-.r-Monitor CV-747(IN-l)/SRO 

R:MER ON-OFF switch 

fa>lER ON indicator lamp 

KID .  S�R switch 

DATA-TEST switch 

ORIGINAL 

Turns the power on or �� in thl 
\mit. 

Indicates tmt the power ie on. 

Switches the unit tor the type ot 
input signal. 

Selects the desired ke,y1ng input 
signal. 

.. :J-... 



( 

( 

( 

AN/SRC-17(XN-l) 
OPERATOR'S SECTION 

scoPS nwur mtch 

mvR OUTPur 

FSK INPl11' 

TESt' SIGNAL 

SWEEP PREQ. COARSE switch 

SWEEP FR�. FINK control 

VERT .  CENt. control 

·sxm . control 

FOCUS oentrol 

TEST SIGNAL sw.l tch 

OFt position 

SPAC:S position 

ON position 

NAVSHIPS 9)ie) Table 
3-l 

Selects the t1})e ot signal to be 
1'110llitored on the scope. 

The comerter output signal 18 die· 
pl.qed. on the scope. 

The remote data input signal is 41.8-
played on the scope, with the DATA
TEST switch in the DATA position. 

Tm internal test signal. 1a displqecl 
on the scope, \d.th the DATA-TEST 
switch in the TEST position. 

'1'urns the scope on or off and coarm�ly 
adjusts the sweep frequency • 

Finely' adJusts the sweep f'requerJ07 of 
the scopeo 

Centers the sueep on the scope m the 
vertical plane. 

S7nahronimes the sweep on the scopeo 

Focuses tho scope presentation. 

Selects the desired �e of test 
signal. 

There is no test signal output o This 
corresponds to a mark signal. 

A space test signal is generatecl. 

A square -wave consisting of' space and 
mark signals is generated. This cor• 
responds to the full test signal. 

Receiver R-92h(IN-l)/SRC-l7 

R:>W'ER ON-OFF switch 

CRYSTAL indicates lamp 

DIMMER control 

lOOK contl"'l 

1-mnACYCLES indicator 

INPU'.l' meter 

ORIGINAL 

Turn.fr th$ power on or of'! 1n the unit, 

Indicates that the unit is under or,r
stal control and the power is on. 

Adjusts the intensity of' the panel 
lightso 

. 

Locks the tuning control. 

Indicates the trequeno,- to which the 
unit is tuned by the tuning OQTltrol. 

Indicates the relative strength ot �ba 
input signal when t he AM FSJt 81d. tch i.e 
in the AM position. 

3-2 
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.A.N/SRC-17( XN-1) 
OPERATOR'S SECTION 

OUTPUl' meter 

lf.L. awitch 

A .F. L!.'lll!:L control 

SII.Jm: ER oOZJ.t.al 

.A.LIGN-Rm. nitob 

oso IJ'Vitoh 

CJa'ST.AL pos1 tioD 

MA.NUAJ.. poaiUoaa 

K>D. SELECrOR IW:ltch 

AM poaitioa 

NA.VSHIPS 93493 Table 
3-1 

Indicat• the receiver o utput iD d.b. 

SWitches the noise 11miting circuit 
�or out. 

Seta the audio output level. 

Sets the sUencing circuii; level. 

Sets the receiver to the receive con
dition or align ccm.dition.. 

selects the desired mode of operation. 

The receiver tuning is crystal con
trolled. 

The receiver tuning 1111 wmuall7 coa
troUed.. 

Selects the type of signal to be re

ceived. 

The received signal 1..1 AM. 

FSK poait10D The received signal 11 FSK. 

Ampl.U'1er-Modulator AM-2073(IN-l) /SR 

JGlER ON-EMER. OFF nltch 

STAR'.l'..sTOP andtoh 

START indicator lamp 

FSUM nitch 

MA.Ntm.L TUNi !-CS control 

FINE TUNK control 

K:S indicator 

EARP!l)NE JACK 

ORIGINAL 

.Allows tor emergency removal of power 
to the unit and connec ts ths input 
power • 

.A momentar;r contact switch to start or 
stop the umt by ap pl.yil1g or removiDc 
power. 

Indicates that power is applied to the 
unit. 

Selects the desired type of tra.nsmia
aion to be amplified. In AM position. 
the FSK operation is 1n otandby". 

Coarse tunes the amplifier to the is
put frequency. 

Fine· tunes the azrplifier to the input 
frequenc,". 

Indicates the frequency- aet by the 
MANUAL TUNE !-CS cont.Tol. 

Allows for connection of a headset to 
monitor the modulating signal. 

.3-3 
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AN/SRO-a ?(XN-1) 
OPERATOR'S SECTION 

llRPB:>HI LBVIL control 

8\NDSET jack 

MID jaclc 

w •m mtoh 

:FOH4RD positioa 

BACK position 

CAL. positioa 

v .s.w.R. position 

1t-t llle'\er 

CAL. oontMJ. 

D-o mete:r svitoh 

TRIP.. GRID poeitioa 

TRIP. PLATI positioJI 

a GRID po.dtion 

PA PLATE positioa 

HJD. LEVEL position 

JU!X)'l'B poli tiOD 

NAVSBIPS 9.3h93 fable 
3-l 

Sete the audio level a the headaot. 

mews tor operation� the amplftiezt 
bT a remote bandset. 

Allows tor comection ot a Dd.cropboM 
tor voice modulation. 

Selects the type· ot r-f :readiuc oa 
the r-t meter. 

The forward power in the output l1u 
18 read on the r-f meter. 

The back power in the output Une u 
read on the r-t meter. 

The meter is calibrated tor VSWR 
reading. 

The VS\t1R in the output line is read 
on the r-f meter. 

Indicates the various readings u 

selected b;r the r-f meter switch. 

Calibrates the r-t meter tor VSWR 
readings with the r-t meter switch 1a 
the CAL position. 

Selects the stage to be monitored oa 
the d-e meter. 

The trip:Ler grid current is read oa 
the d-e meter. 

The tripl.er plate current 1 s read oa 
the d-e meter. 

The .final amplifier-grid current 1a 
read on the d-e meter. 

The final amplifier plate current 1M 
read on the d..() meter. 

The audio modulation level is read oa 
the d-e meter • 

All AM operations (microphone, ear
phones and handset) are remot� 
controlled • 

Radio J'requeD07 Amplftier AM-2072(XN-l)/SR 

EMERGEWI OB-OW-RESF.:l' and.toh 

ORIGINAL 

Resets the overload re� and allows 
for appllcation o:r removal of power. 
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POWER Oll iDdicator lamp 

GRID tmm control 

Kls..GRID indioat� 

PLAtE tUNE control 

KlS.PLATE indicator 

CARRIER ON iDdicator lamp 

Mester switch 

m positioa 

FOR poaitioa 

BACK positiozt 

CAL. positioa 

VSWR poai tion 

Metet-

CAL control 

3-2 • SEQUENCE OF OPERATION 

RAVBHIPS 93b93 !able 
3-.1. 

Indicates tbat the power 1a oa 1a the 
ampU.tier. 

Tunes the apllf::ler gr1&l to the i.Jipu\ 
.trequenq. 

Indicates the !requeDC;y to lMoh the 
grids are tunecl. 

'tlmea the amplltier plates to the m
put frequency. 

Indicates the trequeney to 'Which the 
plates are tuned. 

Indicates that the carrier oa control 
on the Amplif'ier-Modul.ator bu been 
depressed. 

Select the type of reading oa the met$l". 

Tho plate current of the amplifier 
tubes is read on the meter. 

The forward output power is read 01\ the 
meter. 

The backward output power is read oa 

the meter. 

The meter is calibrated for VStm 
reading. 

The VSWR in the output line is read. a 

the meter. 

Indicates the various readings aa 

selected b)" the meter switch. 

Calibrates the meter (with the switch 
in the CAL position) for VSWR reading. 

To operate the radio set, ach subunit Dllst be individuall;r energized and 

tuned. Follow the 8eQl ence below a 

a. Check that the power cable 18 ooaeoted to the relay-rack panel md that - . 
all r-f cables are connected from the relq rack to the subuldta, and between 

eubunits. Refer to figures h-1 and 5-3.. Check that all subunits are properJ.;r 

fused. 
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NAVSHIPS 9.3183 Paragraph 
3-2 b. -

]?.. Disconnect the TR input plug from the TR input jack on the relq

rack panel. 

c. Set the main circuit breaker on the relq rack to the ON positiml. -
!• Set the RF OUTPT11' LEVEL control on Ampl.W.er-Modulatar AM-2073 

(XN-1)/SR tull;r counterclocladse • 

.!• Set the POWER switch on Amplitier-t-1odulator AM-2073{XN-l)/SR to the 

ON position. Set the EMERGENCY ON-OFF-RESET switch oa fta.dio FrequfmCT 

Amplifier AM-2072(XN-l)/SR to the ON position. 

!• Energize and tune Electrical Freque=7 Converter CV-7h6(XN-l)/SRC .,. 

follows a 

(1) Set the power switch to the POWER ON position. The l1:MER ON ind1cator 

lamp should light. A.t'ter a one-minute time delq the r-es numerical 1ndicator 

lamps should light. U the third indicator lamp does not light, al1ghtl1' rotate 

the MANUAL TUNE IDS control unti.l it clicks into position. The lamp s.houlc! uv 

light. 

(2) Set the electrical .t'requenq converter to the desired frequenq bT 

rotating the MANUAL TUNE ros control until the first three digits of the 

desired frequency appear in the counter window and on the first three 1ndicator 

lamps. 

NOTE 

A detent swi to h on the MANUAL TUNE M::S 
control assures that the control is properq 
set on frequency. I.t the control is not 
properly engaged in its detent, the third 
numerical indicator la.YJIP wiJ.l not light. 
CoiTect realignment or the control by rotating 
it slightly in either direction untU it clicks 
into position, will cause the illdicator lamp to 
light. 

(3) An external reference oscillator rtJ111.7 be connected in place of the 

built-in oscillator. To cormeot the external reference, disconnect Plug 

P$001 and connect plug P$01 to the regenerative divider jack. 
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NOTI 

At least one-hour warm-up 1M neceasar.v 
tor maxhmm stabillt,' from the bu1lt-ia 
frequency standard ot the electrical 
frequency' COIWertier• The equipnent should 
be centinuously operated even under cond1t1ona 
where its output is not required tor short 
periods ot time • 

-

.S.• Energize and tune Converter-Keyer-Monitor CV-747(XN-l)/SRO tor the 

desired mode ot operation. The converter-keyer-monitor mq be operatod. 

either AM or FSK. Reter to the proper table below for the sequcmce of 

operation of the desired mode ot operation: 

SWITCH 

fCMER 

MID. SEI.JOOTOR 

TEST SIGNAL 

DATA-TEST 

SCOPE INPOT 

SWITCH 

rowER 

MOD. SELECTOR 

TEST SIGNAL 

DATA-TEST 

SCOPE INPt1r 

TABLE 3-2 • AM OPERATIONAL SEQUENCE 

POSITION 

ON 

AM 

OFF 

TEST 

RCVR OUTPUT 

NORMAL INDICATION 

POWER ON 1nd1cator lamp l.ighte 

Scope presentation (It aecess&r71 
adjust the scope controls for a 
presentation.) 

TABLE 3-3. FSK OPERATIONAL S�UENCE 

POSITION 

ON 

FSK 

OFF 

DATA 

FSK INPUr 

NORMAL INDICATION 

R:Mm ON lamp lights 

Scope presentation (It necessar,r, 
adjust the scope contrOls for a 
presentation.) 

.!!• Energize alld tune Receiver R-92S(XN-l.)/SRC-l7 tor the desired mode ot 

operation. The receiver mq be operated in &IV' one ot three modes: cr,ystal1 

using an intemal CJ7&tal as the frequency standardJ cr.ystal1 using the 

electrical frequency converter as the frequency standardJ and manual, using • 

� �7 
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OPERATOR'S SECTION 

NA VSHIPS 93493 Paragraph 
J-2h. 

trequeJlC7 standard. Energize the receiver tor the desired mode of 

operaticm aa descr:l.hed in the following paragraphs& 

-

(l) For crystal. control, using an internal crystal. as the �CT 

standard, insert; a c17Stal of the desired frequency in the bolder oa the 

lett panel of' the receiver. Disconnect the plug fl"o11l the OSC IH jack atl4 

set the controls, in order, to the position specified in the table belowa 

CAUTION 

The plug removed from the OSC IN 
jack must be connected to a lOO..Obll 
load. 

TABLE )-h. INTERNAL CRYSTAL-CONTROLLED OPERATION 

CONTROL 

CRYSTAL-MANUAL 

N.L. 

SILENCER 

A.F. LEVEL 

ALIGN-REC 

PIDNES 

MJD. SEL. 

RMER 

R>SITION 

CRYSTAL 

ou.r 

OUT 

�clockwise 

m. 

8 

FSK or AM, as selectecl 
en the cODYerher-ke.Yer
lllOnitor 

ON 

NORMlL !HDICATION 

CR!STAL lamp lights after 
a one-minute delq 

(2) For OJy�tal control, using the electrical frequency converter u 

the f'requencJ standard, remove (if' necessar,y) the crystal tram ita bolder 

on the le.ft panel ot the receiver. Make sure that tbe electrical trequenq 

converter ia ccmnected to tbe OSC IN jack at the left &ide ot the receiver, 

and set the cOll't.rnl.s, in order, to the position specified in the table 

below a 

ORIGINAL 3-8 
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TABLB 3-S. CONVERTER-CONTROLT.Jm OPERATION 

CONTROL 

CRrSTAL-lWWAL 

N.L. 

SILmClm 

A.F. LEVEL 

ALIGN-miD 

PIDNES 

MOD. SEL. 

rowER 

rosiTION 

CR!ST.AL 

OUT 

NORl1AL INDICATIOM 

OU'.r 

Fu:1.q clockwise 

1U!.D 

8 

P'SK or AM, as selected 
on the CODV'�ke,rer
monitor 

ON CRIS!'AL lamp lights 

!able 
3-S 

with a one-minute delq. 

(3) For manual control, using no bequtm07 ata:rxlard, set the controlJI, 

1n order, to the position specitied :La the table belova 

!ABLE 3-6. MA.NUAL-CONI'ROLL!1l TtJNml 

CONTROL 

CRISTAL-MANUAL 

N.L. 

SILEtl'lER 

A.F. LEVEL 

ALIGN-Rm 

PmNES 

mn. BEL. 

POWER 

POSITION 

MANUAL 

OU't 

our 

Fu:1.q clockwise 

1ml 

a 

FSK or AM, as selected oa 
the converler-keyer-monitor 

ON 

(h) For crystal contrcU., using an in:ternal or.ystal. as the frequerx:7 

standard, rotate the tuning control Ott the receiver until the crrstal 

fl'equeney- appears on the MEDACYCLES indicator dial• 

ORIGINAL 3-9 
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NA.VSHIPS Paragraph 
3-2. A-

(S) For cr.rstal control, using the electrical frequency convertc 

as the frequency standard, rotate the tuning control on the receiver 

until. the desired frequency (as set on the electrical frequency convener) 

appears on the MEGACYCLES indicator dial. 

( 6) For manual control, using no frequenc:y' standard., rota.te the tuning 

control on the rec«;dver to the desired frequer1C7 • 

(7) Check the nU'OT meter reading. It it is not zero, adj� the IMP 

Ml'R. contrc>l f'or a zero reading on the INPUT meter. 

NOTE 

If the receiver is operated FSK, and the 
transmitter position of the radio set is 
not used, the TR IN jack on the receiver 
mu.st be shorted. 

(8) Refer to the receiver instruction book £or operation o£ the 

SILENCER, N.L., PHONES and A.F. LEVEL controls. 

!• Tune AmpJjfier-Modulator Al".t-2073(XN-l)/SR as £ollowst 

(l) For FSK operation, set the FSK-AM switch to the FSK position. 

Make sure that the d-e meter switch is in the P.A. PLATE position. 

(2) For AM operation, set the FSK-AM switch to the AM position, and 

proceed as follows t 

(a). Plug the microphone into the MIC jack. 

(b). Plug the earphones irrl;o the EARPIDNE jack. 

(c). Set the d-e meter switch to the M:)D level position. 

(d). Depress the press-to-talk switch on the microphone, and speak 

into the microphone. Observe the following normal indications& The AM 

carrier indicator lamp should liglrli1 the d-e meter reading should .fluctuate 

and the voice should be heard in the earphones. 
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3-2 1.(e) -

(e). Acijust the FARPWNE LEVEL control to a eomf'ortable leYel 

of listening. 

(3) With the FSK-AM switch 1a the FSK position, or the SWitch 1a 

the AM position and. the press-te-talk switch oa the microphone depressed, 

tune the amplifier as follows 1 

(a). Set the r-t meter switch t.o the FOR posit ion. 

(b). Aijust the RF OUTPU'r LEVEL control untU the r-t meter iD• 

dicates one watt. 

(c). Rotate the MANUAL TUNE 1-CS control to the trequenq on the 

eleetr:l.cal frequency conYerter. 

(d). Adjust the FINE TUNE control tor maxilllW!l readi.Dg on the 

r-t meter. 

(e). The counter reading should be 1a the 1Dned1ate vicild.t7 ot 

the counter reading ot the electrical trequeDC)" OOD."f'erter. Alwqs tune 

tor max:JlllWil output power, rather than a correct counter reading. 

NOTE 

In the REMYl'E position ot the d-o meter 
switch, all. AM operations ot the Dd.cl'Qphone, 
earphones and handset are remotel.7 control led 
b)' standard NaV7 remote control UDita 23496 
and 23497. 

Nor:& 

Under FSK operation, the Amplifier llla1' be 
placed ia the standb,- condition b)' setting 
the AM-FSK switch to the AM position • 

.1.• Energise and tune Radio Freque!lCJ' Amplitier AM-2072(XN-l.)JSR u 

follows• 

(1) Set the EMERGENCY PCIIIER ON-OFF switch to the ON position. 

(2) Set the meter switch to the IB position. 

(3) After a one-miDute delq, tune the GRlD TUNING control tor a plate 

curreut iBdication. 
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(b) Set the meter switch to the FOR position, ud tune the 

PLATE TUNOO control tor maximum power output. 

(S) Set the meter sw1tch to the IB position, and :retune the GRID 

TUNING control for a maximum plato current iDdication. 

(6) Set the meter switch to the FOR position, and :retune the 

H.ATE TUNING control tor max:l.mum pover output. 

(7) The K:S GRID and K:S PLATE indicators should indicate the 

approximate treq.1enoy set oa the e lectrical fre<peJ107 convertor. 

( 8) Increase output driYe b-ora the Amplifier-Modulator AM-2073 

(XN-l)/SR untU 100 watts is 1nd1cated oD the AM-2072 AmplU'ier watt• 

meter. 

3•3. The radio set '1Da7 be 110nitorecl oa the following subsections u 

tollowst 

a. To check the unit tor proper FSK operation, set the following switch• -
oza Comerter-Ke,-er-Moldtor CV-747(XN-l)/SRC1 1a order, to the poa1tioa 

specitied 1a the table belovt 

SWITCH 

MOD. SEIJOOTOR 

DATA-TEST 

OOOPE INPU't 

TEST SIGNAL 

TEST SIGNAL 

TEST SIGNAL 

&:OPE INPUT 

DATA-TEST 

ORIGINAL 

1'ABLB 3•7 • KlNITORIIO OPERATIONAL S�UEWI 

POSITION 

FSK 

TEST 

TEST SIGNAL 

OH 

SPACE 

OFF 

FSK INPt.rr 

DATA 

NORMlt INDICATION 

Square waYe oa scope 

Horizontal trace on scope 

Horizontal trace on scope 

Square waTe from remote 
UJdt oa scope 

3-12 
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!a• To oheck the amplitier section for proper operatioa, 1 et tbe 

avitehes oa .Amp1itier-Modulator AM-2073(XN-l)/SR as indieate4 below. 

(1) 'l'e molliter the r-t output, proceed as follov:.a 

(a). Set the r-t meter switch to the FOR position. Adjust 

the R.F. OUTWl' LEVEL control tor 100 watts output trom Radio FrequeDC7 

Amplitier AM-2072(IN-1)/s:t. At this 1eTel, the r-t meter oa .lmpl.Uier

Modulator AM-2073(DT-1)/SR should indicate apprax::J..mateq 10 watts. 

Uader ao oirewnstances should thia meter read more than lS watts. 

(b). Set the r-t meter switch to the CAL position. Adjust the 

CAL control tor a .tull-scale reading oa the r-t meter. 

(c). Set the r4 meter nitoh to the v.s.w.R. p?Sition. The 

r-t meter should i».dicate a maximum VSWR ot 1.5. 

(2) With the amplit1er local.q operated, the inclirtdual. stages 1a 

the UJdt may be moaito:recl. The normal readings on the d-e meter tor the 

'Yarious positions ot the cl-c meter switch are liste« 1a the table belowa 

TABLI 3-8. 

S4ITCH POSITION 

K>D LEVEL 

PA PLATE 

a GRID 

TRIP. PLATE 

'l'RIP. GRID 

n-c· METER READINGS 

METER RFADOO 

!• To che:: k the reoeiYer tor proper operatioa, the INPt1l' ancl OUTPUt 

meters are provided. The DU'UT meter indicat• the presenc e ot a receiYe• 

signal and its relati'Ye strength. The OUTPUT meter, UDder AM operatioa1 

indicates the signal-to-noise ratio. 
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smTION k 

PRINCIPLES OF OPERATIOI 

Paragraph 
4-1 

4-1. 1'b1a aection describes the general principle& of operation ef 

the radio set. For detailed circuit �is, refer to tbe indiTUual 

1Dst1"\1Ctioa books. 

4-2. OVERALL DESCRIPriOH (See figure 4-1.). • The radio set eonailte 

of three basia sectioDS� an oscillator and. an ampUtier (wb:l.ch con

atitute the tranamitter portion) ana a receiver. The oacUlator aectioa 

(Electrical FrequeD.07 Com'ertier CV-746(XN...J.)/SRC) consists o f  a VHF 

Q'l'ltheaizer which d.ew-elops a h:Lghl.T stable o utput of 81.2 to 139 .S3 me. 

Th18 output acta both as the receiver local oscillator and the transmitter 

VFO. Fer the transmitter, the output 1s mixed with the 6.2 mo trequeDCT 

c!evelopecl b7 Coxrrerter-Ke,rer-Mon1tor CV-747(XH-1)/SBC. The resultant 7S 

to 133.3 me output is ampll.t1ed and ted. to Amplitier-Modulator AM-207.3(XH-1)/ 

SR. Input to the ampl� tier-modulator is tri pled to a 22$ to 400 mo carrier 

and amplified to a lO..watt level. An audio modulator circuit proviw tor 

!Df)dulating the carrier. A TR switcbiJlg circuit disables the output of the 

c0Jl'lerter-key'er-mon1tor and the 1D:put ot the electrical trequeJlC7 comrerter 

1n receive conditionJ 1n transmit condition it disables the rec eiver output. 

The lO.watt output 1a fed to Radio Frequenc,' Amplifier AM-2072 

(XN-1)/SR where it is amplified to a 100-watt leTel. This amplified output 

is coupl.ecl to the antenna b7 the duplexer. A keep-alive voltage tor the 

TRawl ATR tubes ia the duplexer is supplied by the radio trequeDC7 

amplifier. Under receive conditions , the duplexer switches the antenna 

to the receiver. 

The receiver local oscUlator frequenc,- 1s no� obtained ti"CCl 

the electrical frequency converter. The receiver is capable ot AM or FSK 

reception. In FSK operation, the received signal is amplified. b7 the 
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receiver and fed to the conve:rter-k1Jyer-mon1tor. The convert.er-ke,-er

monitor, as its nomenclature indicates, has a threefold. tunction. As a 

converter, it converts the receiver FSK signal to a lower if and. dis• 

criminates ths signal for data infomation. As a monitor, i t  develope a 

test signal to substitute tor the data input 1 vhtch can be monitored. oa 

an oscilloscope. As a ke,yer, it acts as a side--step oscillator to 

develop a 6.2 me t_ 6.66 ko signal. tor FSK transmission. In addition, it 

generates the 6.2 me frequency required for .AM operation. Both signals 

(6.2 me or 6.2 me t_ 6.66 kc) are .ted. to the electrical frequency co:rJ.Verter 

mixer stage. 

4-3. GENERAL THEORY OF OPFm.TION { See figure 4-2.) 

a. ELECTRICAL �UENCY CONVERTER -

The output of the oscUlator is fed into a regenerative divider whiob 

divides the input reference frequency ot 1 m to 333 kJJ. Tb9 333 ko signal 

is amplified b7 a power amplifier, which is the driving source for a 

passive magnetic modulator in the spectrum generator. The output ot the 

speotrum generator consists of very- sharp pulses. These pulses are 

coupled. to a ringing circuit which selects the desired harmonic trequeno;r • 

'rhe harmonic frequency is filtered through a high-pass and band-pass circuit 

and ted to the mixer. The spectrum signal is mixed with the output ot the 

VFO buffer, and produces the first i1' ot 16.66 mc. This signal feeds 

the second mixer and in conjun ction with increment� oscillator frequenc7 

produces the second it of 1.66 me. The second it is amplified, limited, 

and fed to a frequency-based discriminator. The discriminator reference 

is the 1.66 me signal generated from the 5th harmonic of' the 333 ko spectrum 

generator. When the two frequencies feeding the discri.minator are in phase, 

there is no d-o output. If a phase difference occurs, the voltage developed 

is passed throUgh a low-pass rut er and d-e amplifier to a reactance modulator 

across the VFO. The disc1-iminator is a combined phase and f'requenc7 
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diseriminator, in which the output of the diseri.ln:1nator producee 4.,. 

voltage wbm two phase-locke« signals are appl1e4. The d...e output is 

also obtdr1eci wb!n two freque.nciea di.ttering b7 more than one qvlo ..,.. 

applied. fhe d-e Toltage tee! to the reactance modulator eaUBes the vro 

to change its trequeney- and thus reduce the trequenc)" difference. At 

this point phase locld.Dg occurs in the diserilninator and the VFO is phue

eapturea at the new frequency. The VFO output is l'llixed in the gated. mixer 

with the output of the converter-key'er-raonitor. A gate driver disables the 

mi.xer with the application of a 'l'R pulse when the radio set is 1-eoeivil:lg. 

This eliminates a'If'J carrier output. The 75 to 133.3 me car.rier is amplitiei 

· b;r the r-t &nq:llif'ier and f'ed to the ampl.if'ie�ul.ator. 

b • AMPLIFIER-MODULATOR -
(l) Input to the tr:tpler stage is trom the electrioal f"requellC1' 

converter. The tripled output is coupled to the power amplifier trm. 

whieh it is ted to the radio frequency amplifier via a lov-pass f'Uter 

an4 a directional coupler. A meter monitors the forwanl and back power, •• 

the voltage standing wave ratio (VSWR) in the output line. 

(2) The microphone input is amplified b)" two audio amplifiers. .b 

AOC voltage, clevelo� at the output of' the second mnplif'ier is tecl back 

via the AOC switch to the inputs of' the two amplifiers. The output o! the 

second amplifier is ted to a high-pass filter antt a clipper. A swi-tch 

selects either the •sine11 wave from the high-pass filter, or the •square 

wave• from the clipper. The selected audio signal is :feci to an autio amplitier. 

The output of the amplifier is fed to a modulator which modulates the r•t 

signal ill the power amplifier. 

(3) A TR (transmit) switching circuit provides a sharp pulse tor a 

rapici (20 microsecond duration) change-over from ltreceive• to "transmit• 

condition i:a the electrical .f'requ.enc,- c onverter, converter ... lteyer.omo:ni.tor an• 

the receiver. 'When the output pulse o! the switching ciroui t is at zero 

ORIGINAL 4-3 



('' 

( 

(, 

.U/SRC-l7(D-l) 
!'R.ImlH..ES OF OPERATIOI 

BA.VSHIPS 93493 

'YOlta, the receiver ia •ott" and. the tramamitter ill •on.• 

c. RADIO FREQlJE!CI AMFLIF.Im -

Paragraph 
4-3 b. -

The lo-2att input, troD the amp.U.fie�tor, is tei to a pueb-

pull Class B r-t ampl.itier. The resultaut lao-watt sipal. is t4Ml thro\llb 

a lowapus filter to elimiDate trequenciea above bOO mo.. !'neD the low

pass filter the a1gnal 1a r outed to the 4.uplex:er ria a 4.1rectioul coupler. 

A aeter monitors the .torwari and back power 1 and the VSWR ia the output 

line. A power supplJ tumishes a ,l3SO-Tolt keep alive veltage tor the 

ft aacl ATR tubes in the d.uplexer. 

41. DUPLKXER -

The duplexer .tu.z¥:tions as a svitob to cozm.ect the transmitter to tbe 

antenna ill transmit conc11tion, ancl the receiver to the antenna ia receive 

condition. In transmit, the series ATR (anti-transmit-receive) tube 

tires ancl ccmpletes the circuit between the transmitter and the antenna, 

wb:Ue the shunt TR (tl1Ul8mit-receive) tube tires alUl shorts the illput to 

the receiver, so that no transmitted power is applied to the receiver. 

Ia the receive condition, neither tube tJ.res, anti the iaput is te4 oDl,T 

to the recei-ver, since the t.t-aumitter 1Dput ia nov open. A tuni.Jlg atult 1a 

the receiTer arm of the duplexer matches the receiver iaput to the TR tube. 

e. CONVERTER-mER-MONITOR -

(1) Three cr;rstal oscillators suppq space, carrier, aDil mark tre-

quenoies, respeotiTeq. The selectcMI oscillator output is ted to a multi• 

plier circuit. In AM operation, the multiplier couists of the lower 

section. In FSX operation, both multiplier circuits are use4. The 

lliltipliH outputs are .te4l to their respectiTe gated a:mplltiere. In rsx 

operation, each llllplifier 1a al temateq cut ott 'b7 a external gate s1.gJ.aal, 

or an internal test gate signal, fe4 throUgh a driver. In AM operatioa 

there is no gatiJC action, ani the signal is OJJl.1' amplified. The outpute 

ORIGINAL 4-b 
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of the gated amplifiers are either a. fixed treQ.uezlC7 1Jl AM operation, er a 

tixeti-trequeney shitt;ecl signal in FSK operation. 'l'bs output signal a �

videi, amplified and teet to the electrical frequency converter. A 1'R 

pulse gates the tinal amplifier to cut it ott UDder receive conditiou. 

(2) The converter circuit provides a seconli stage ot conversion 1a 

FSK operation tor the receiver. A cr,-stal oscw.ator output beats with 

the incoming signal trom the receiver 1a the mixer. The resultant 1t ia 

amplified, ii!1ld to two lind. ter stages, aru:l discr.1.minate«. The detected 

output is amplified and returned via the cathode follower to the receiver. 

A clipper shapes and clips the high-level output to a low-level square wave. 

{3) 'l'he monitoring circuit consists ot a square-wave generator with 

a cathode-follower output and. an oscilloscope. The conventional circuita 

ill the oscilloscope include a eathode-tollower input, push-pull vertical 

ami horizontal amplifiers, S'if'eeP generator, ancl a blanking amplitier. 
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Sl£TIOlf 6 

SERVICB & REPAIR 

6-1. FAILURE REPORT 

Report each failure of the equipllellt, whether cauee4 b7 a detective 

pert, wear, improper operatia, or aa exteraal cause. Use II.JiCTRONIC 

FAILURB REPORT form DD787. Each pad of. the fol"'B includes tull i.Utl'UC• 

tions tor t:llliDg out the forms anti torwaNiftg the11 t. the Bureau ot Sbipa�. 

However, the brportaDce of provicl1Jt& ccmplete int01"mli.t1on cannot be 

empbu1ze41 too lll\lch. Be sure that J'OU itclude the� flesignatioa aM. 

serial number of the equipment (tram the equipneut ident1f1catiea plate), 

and the type nuaber and s erial number of the major UDit (from the majOl" 

Ul'Jit identit1cation plate), and. the type number and retereuce des1gnatioa 

of the particular detective part (traD the tebcnical manual). Describe 

the cause of the failure completeJ.71 continuing on the back of the fol11 

it necessaJ:7• Do not substitute brevity for clar1t,'. And remember-there 

are t110 sicles to the failure report-

"YOUR SlJ)Eit 

"Everr FAILURE REPORt' ia a boost tor 
put 

1. It shows that :rou are doing 70'Qr 
job. 

2. It helps 111.ke your job easier. 

3. It insures available replacements. 

b. It gives :you a chaDo e to pass 
,-our knowledge to flllerr man on the 
team. 

"BUREAU SIDE• 

"The Bureau of Sbipe uaes the ia
tormat1on tea 

1. lnluate present equipment. 

2. ImprGYe tuture equipment. 

3. Order repl.acemenlis tor stock. 

b. Prepare field changes. 

s. Publish maintenance uta. 

Always keep a auppl,. ot failure report forms oa boari. 'feu can cet 

them trc:a the nearest Forms and Publications SuPJ>l1' Point. 

6-2 • SERVICE 

a. Check all fuses to make sure that the specified amperage ratillg ia net -
exceeded. 

OR TonaL 6-1 
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b. Use the cable retracton and the til' elides te 1"4!1110're the BUb--
sections frcm the rack. 

c. Check aU connectors on the ra.ck*and at the rear ot each nb--
aectioD to make sure thq are well seated and secureq attache4. 

!• The air filters should be cleaned veek'q or after 100 hours ot 

operation. Clean the tuters with carbon tetrachloride or equivalent, &M 

saturate the filters with a light; oU, such as No. 10. Allow the emess 

oU to drip out. It neceasar,y 1 remcve the excess oil bf manua:J.q whippiDg 

the filters or by' forced-air blowing .from an external high-pressure air 

sup!>l7. 

6-3. REPAm 

Refer to the individual instruction books tor test-point readings 

and voltage-measurement tables. 
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PARTS LIST 

Paragrapll 
7-l 

Reference tlesignatiena (previousl7 reterrn to u cirouit 8)"Dbols, 

l'eference S)"Bbols, etc.) have been assigne4 to 1clentif7 all maintename 

parts ot the equipnent. The)r are used for marld.rtg the equipment (adjacent 

to the part thq 1dentif7) anci are included on drawings 1 diagrams ancl t� 

pa�s list. The letters of a reference designation indicate the kind. ot 

part C generic group) 1 such as resistor, ampl11'1er 1 electron tubes 1 etc. 

The number differentiates between parts of the same generic group. Parts 

of the same t:lrst major unit are numbered from 1 to 199 J parts of the 

second 201 to 2991 etc • 'l'wo consecutive series ot numbers have been assignell 

to major units 1n which there are more than 100 parts of the same generie 

group. Sockets associatecl w1 th a particular plug-in device 1 such as an 

electron tube or a tuse, are identitie4 by a reference designation whioh 

incll,ldes the reference designation of the plug-in device. For eumpl.e1 

the socket tor tuse F7 is designated XF7. 

7-2 MAINTENANCE PARTS LIST 

Table 7-l lis1Ball maintenance parte. The parts ot each major \mit 

are grouped. together. Column 1 lists the reference series of each major 

UDi.t 1 followed. by the reference designations of the various parts 1A 

alphabetical w numerical order. Column 2 gives the name and clescribes the 

various parts. Column 3 1ndicates how the part is used. and gives its 

functional location iD the equipnent. 
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fABLB 7-1 PARJ.'S LIS1' 

Ji0'1'B 

This parts list covers ODl7 the rel.q rack. 
Reter to the iDdividual :lJIStruction book:a tor 
complete parts lists ot eacb sUbsection. 

llEF DIS DESCRimON 

CBlOOO 

JlOOO 

JlOOl 

Jl002 

Jl003 

Jl.004 

PlOO 

PJ.Ob 

P400 

PLOl 

P502 

P60) 

P800 

PJ.OOO 

Pl.OOJ 

PlOOh 

mooo 

ORIGINAL 

llS 'faCt lSA, 2 poles, HaiDema.ml 

t,pe 2263 circuit breaker 

UOl.OSS/U 

Same as JlOOl 

CanDID MS)l02Al0SL)P(c) 

Amphenol 16.$-27, 24 pins 

Amphenol 16S...30, 24 pins 

Cannon MS3106AlOSL3(c) 

Same as Pl04 

Same as Pl.04 

001033/U 

Same as P502 

Same as Plo4 

Cannon MS)l06Al6S-(c) 

Carmen M3)l06AJ.OSL3S( c) 

Same as PlOO 

'terminal barrier strip, O:l.nch-Jones 
type 17-142 

rmmlal 

faDe 
7-l 

A-c line c1zcu1t breaker 

A-c input to 'l'BlOOO fJ18Vl• 
bution boari. 

Receiver data output 

Data input 

100 watt oontrol 

Remote control 

Remote control to Amp11t1� 
M>dulator 

A-c output to Amplifier
Modulator 

A-c output to Converter
Keyer-Monitor 

A-c output to Receiver 

Receiver data input 

Data input 

A-c output to Electronic 
Frequency Convert.er 

A-c input to distributioa 
board TBlOOO 

100 watt coatrol plus 

Remote control plug 

A-c 4istribution b� 

7-2 


