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GENERAL INFO](JV[J\TION NAVGHIPS 9329lt PARAGRAPH 1-1 

1-l. GENKL.\L. 

SECTION 1 
GENi:O:l\AL INFOTl.HATION 

Thi s technical mnnu8l contains information concerning the installation, 
operati on , theory, and maintenance of tho single sideband conversion Radio 
Sot Group AIJ/'.J1'ill-l. Tho AN/'•mA-1 is normally for use in conjunction with 
Field Ckmc�e 5-TBL-l�, 8, 9 or Field Change 6-TBL-5, 6, 7, 10, 11, 12, 13. 

1-2. F�:rCTIONAL DESCliTPTION . ( See Figure 1-1) 

a. The equi pment is used as a conversion unit to allow use of standard 
Navy radio transmitters in the single sideband (SSB) mode, and to provide, 
in the sane equipment, an optimized sine;le sideband receiver. 

b. The opcr::1ting frequency range of the equipment is from 2 to 18 HCS 
and prov i des eight s electable clllinnels. Frequency control is ryJ tempera­
ture controlled crystal os ci l lators .  Circuitry is compatible vri th stan­
dard Nav.J tcansr:litter models TBL, TBK, TBH and AN/SRT-11.+, AN/SRT-15 and 
AN/SRT-16 1·r.ithin the frequen cy range of the equipment. 

c. Instruct ions for usc Hith any particular transmitter are provided by 
Field Chan[';es to that equipment. Components peculiar to the parent t rans­
mitter moc1ificat ion 3rc also provi ded as a part of the Field Change. 

d. iteferenee should be made to the applicable Fiel d Change Bulletin for 
use of the; i\Nj\!1\.A--1 vri th a par ti cular transmit ter. As a typical case, this 
manu::1l 1·ril1 des cri be tho use of the equipment with the model TBL transmit ter. 
Figure 1-1 shm·rs the various parts of the Radio Set Group AN/VJRA-1 in con­
j1mction uith the TBL. 

c. The l\.a dio Sot Group AN/HR.A-1 consis ts of 3 basic units: 

(1) Receiver/Transmitter RT-465/I·m.A-l. 

(2) Voltage Eegulator CN-513/VJRA-l. 

( 3) Transmis s ion Line Coupler CU-701/HRA-l. 

These units operate ivith th e parent transmit ter and it s 01-m modulator/ 
remote radiophone circuitry. A separate antenna input and audio output 
circuit are a ssoci ated vJi th the l1T-lt65/I·Jit.ll-l as will be noted in Figure 2-4 • 

1-3. GElillRAL DESCTUPTION OF UNITS. 

The major units of the AN/viRA-l are housed in three seprJ.:r·dte cabinets. 
(See Figures 1-2, 1-3, and 1-4). 

a. Receiver/Transmi t ter HT-1!65/rmA-l. - This unit conta� ;s the circuit 
e lements requi red to cenerate and receive sin�le sideband (SSB) signals, 

ORIGINAL 1-1 
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GENERAL INF011!'11\TION NA VSIJIPS 9329h PARAGRAPH 1-3a 

and to provide D .  C. potentials for usc 1-rl t.h r.ont.rol circ1Jitry in the parent 
transmitter, and 1-rith standard remote control radiophone units. Connections 
arc made to the u:c1:it at R. F. coa��ial connectors on the rear of the c9-binet, 
and on pouor/control tcrminnl boards within tho cabinet. The chassis ma y be 
removed froi11 th e cDhinct on slides, and a flczible cable is provided for 
d;y-nar.1ic ccrvicinr,. All controls for operating the unit, including jacks for 
microphone and earphones, are located on the front panel .  A high quality 
dynamic microphone l1andset is providen vJith the unit . (See Figure 1-2). 

b. Voltae;e Ree;ulator CN-513/lJHA-1. - This unit contains circuitry for 
stabilizine; the ccreen voltages in the transmitter being converted for SSB 
oper.:::�tion. Tho unit is required when con verting models TBL, TBI\, TB!1, but 
is not required lJhen converting the AN/SHT-lh, AN/SRT-15 and AN/SRT-16. 
The CN-513/tJI\A-1 is mounted near the parent transmitter, and connected to 
it via a special purpose cable assembly provided with the unit. Current 
monitoring jacks and a screen voltar:;e adjustment potentiometer are access­
ible on the front of tho unit . (See Figure 1-3). 

c. Transmission Line Coupler CU-70lfd!lA-l. - This unit is an active im­
pedance matching amplifier used to co mpensate for power loss bet1-reen the 
IlT-LI65/l'Jl1A-l and the parent transmitter, and to provide excitation voltage 
levels compatible 1rlt h that transmitter. This unit, like the CN-513/IJBA-1 
is not re�uircd for converting the AN/SRT-14, AN/SRT-15 and AN/SRT-16 
8eries transmitters to the single sideband mode. lvnen used 1d th the TBL, 
TBE and TKi, the lmit is mounted on those transmitters as is shmvn in 
Figure 1-1. Suitchine;, tuning controls, and a tuning monitor are provided 
as shmvn in Figure 1-J-1-. 

1-4. REFZRENCE DATA. 

a. Receiver/Transmitter RT-1165/IJRA-1. 

(1) Frequency J.ane;e - 2 to 18 HCS. 

Emission/Reception - Lmver single sideband. 

Frequency Control - Ovenized crystal. 

(2) 

( 3) 

( 4) Crystals - 2 CR-47/U and 8 CR-27/U 
Note: The CR-27/U crystals are the channel operating 
crystals. Both tvpes are physically identical • 

(5) Frequency Stability - ± 1 ppm/day± 10 cps • 

(6) Impedance - R.F. in/out 50 ohms. 
A.F. in/out 600 ohms. 

(7) Audio - input ODb (6 mw/600 ohms). 
output 1 w 10/� distortion. 

ORIGINAL 
1-S 



PARAGRAPH l-4a8 NAVSHIPS 9329h GENERAL INFDRMATION 

(8) Response (Audio) - ± 2 Db 300-3000 cps. 

(9) R.F. Output - 5V peak/50 ohms. 

(10) Carrier Suppression - -50Db. 

(11) Si deband Suppression - -50 Db. 

(12) Distortion (SSB) - -40 Db at lV peak/50 ohms. 

(13) Power Requirements - 115V 50-60 cps single phase, power factor 0.8, 
input power 180 watts with � 10 percent 
voltage variation. 

(14) Heat Dissipation - 180 watts. 

b. Voltage Regulator CN-513/WRA-1. 

(1) Input Voltage - 600 to 1000 volts D.C. through normal screen 
voltage dropping resistor assembly. 

(2) Output Voltage - 450-550 volts D.C. (adjustable). 

(3) Regulation - ± 6 percent (0 to 80 rna). 

(4) Input Power - 115V 50-60 cps single phase, power factor 0.8, 50 
watts with � 10 percent voltage variation. Minus 
250/300 volts D.C. at 20 m.a. from parent trans­
mitter bias supply. 

c. Transmission Line Coupler CU-?Ol�mA-1. 

1-6 

(1) Frequency Range - 2 to 18 l'1CS. 

(2) R.F. Input - 3 volts peak (max)/50 ohms. 

(3) R.F. Output - 30-40 volts peak/5000 ohms. 

(4) Input Pmver - 115V 50-60 cps single phase, power factor 0. 8, 
6 watts with � 10 percent voltage variation. 
Hinus 250/300 volts at 30 m.a. from parent trans­
mit ter bias supply. 
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TABLE 1-1 --

QUANT. 
PER NfiHE OF UNIT 

EQUIP. 

1 Receiver-Transmitter -·-------- --··-
1 Voltage Regulator 

f.----

NA VSHIPS 93294 
EQUIPMENT SUPPIJED 

NAVY TYPE 
DESIGNATION 

RT-465/WRA-1 

CN-513/WRA-1 

1 J�ansmission Line Coupler cu�7ol�TRA-l 
Field Change Kit, Associa- 1-00 TBL, 1-02 

1 ted Cabling and Handset TBL, 1-01 TBL 

2 
1--- - -- -

T�chnic�l Manual NAVSHIPS 93294 

GENERAL INFORMATION 

OVERALL I 
illMENSIONS VOL. WGT 1 

cu. LBS 
H w D FT. 

10-)"4 22� 19 2.64 69 

1o-y8 5-3/4 11-J/8 0.38 11 

14! 5 4-1/2 OJ.84 6 

10 

TABLE 1-2 EQUIPMENT REQUIRED ,BUT NOT SUPPIJED 

QUANT. 
PER 

EQUIP. 

1 

1 

1 

8 
As 
Req'd 
As 

�q'd __ 
As 
Req'd 

1-- -

As 
Req'd 
As 
Req'd 

f---------
As 
Req1d 

ORIGINAL 

NA11E OF UNIT 

Radio Transmitter 

Local Speaker 

Antenna 

Channel Operating Cr.vstaJ£ 

Coaxial Cable ----�----

Coaxial Cable 

Cable 

Cable -------
Cable -
Cable 

REQUIRED 
NAVY TYPE REQUIRED USE CHARACTER-

DESIGNATION ISTICS 

TBL, TBK TB1-1 Final Pm-1er 
AN /SRT-14/15/16 Amplifier 

Local Monitoring 
if Desired 
Antenna for 
Receiver-'ll:'anSTii. t ter 

Operating 
CR-27/U Frequency 

RG-10/u R.F. Outnut 

RG-10/u Antenna Cable 
DSGA-3 
or similar Power Cable 

Audio Cable 
11. to Rcvr Swbd TTirFlrJA- 2 

Audio Cable ·to 
TTHFt,JA -1� Local Speaker 

To .3pee.ch-Input 
JviSCA-7 Equipment --

1-7 
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INSTALLATION NAVSIITPS 93291+ 

2-l. UNPACIITNG AND HANDIJNG. 

SECTION 2 
INSTALLATION 

PARAGRAPH 2-1 

No special unpacking and handling procedures are necessary other than 
t he ordinary precautions taken in handling electronics equipment. Be 
cautious, hoHever, that connectors and other small installation material 
are not discarded Hi th packing material. 

2-2. INSTALLATION LAYOUT. 

a. General. - The particular installation Hill depend upon the location 
of-th e transmitter being converted, and the desired operating position. A 
general consideration is that t he Receiver/Transmitter RT-465/VmA-1 should 
be installed as a receiver insofar as operator convenience is concerned. 
The Voltage Regulator CN-:-)13/VJ.RA-1 and 'l'ransmission Line Coupler CU-701/Vm.A-1 
must be installed at the parent transmitter site. Cabinet size and mount­
ing dimensions are provided in Figures 2-1, 2-2, 2-3. A review of the inter­
connection diagram, Figure 2-h, will provide details of interconnecting 
cables and circuitry. 

b. Receiver/Transmitter RT-465/VmA-1. - This unit 1-Jas designed fo r use 
i-Jithin a 50 ft. cable run from the parent transmitter of the model TBL, 
TBK and TBM series. A cable run of several hundred feet may be used to 
the AN/SRT-14, AN/SRT-15 and AN/SRT-16 series. Specific cabling is de­
tailed in Figure 2-h; in general the following installation requirements 
must be met: 

(1) Receiving antenna to JlO (coaxial). 

(2) ll)V A.C. power to TB21. 

(3) SSB output to TBL via J20 (coaxial). 

(h) Control circuitry to speech amplifier of parent transmitter via 
TB22. 

(5) Control circuit�J to parent transmitter via TB22. 

( 6) Keyed audio to local loudspeaker via TB22 (optional). 

(7) Audio output to radio remote receiver switchboard • 

The equipment should be ranoved from the cabinet so that mounting and 
cabling may be most effectively accomplished. A flexible Power/Signal 
cable assembly is integral with the cabinet, and is permanently wired to 
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the cnbtnet terr:tinal boe1rds and coa:xial connectors. After completing 
cabinet cabling, the equipment may be re.turned to the cabinet and the 
flexible cable assembly may be connected to the main chassis. 

WARNING 

Once ll5V power has been connected to TB21, terminals 8 and 16 
of Pl, of the fle::d.blo cable assembly, are "HOT". Although 
these terminals are recessed, care should be taken not to drop 
Pl on any protruding metal parts of the chassis. 

Refer to paragraph 2-3 for eq1upment check-out procedures. 
DO NOT energize eqmpmcnt until reference to that paraeraph 
has been made. 

c. Voltage Regulator CN-513/VJRA-1. - This unit is provided lvith special 
purpose interconnection cables m .. and IJ2. These cables are 15 feet in 
lenp;th, accordinely the CN-513/IVR.A-1 must be mounted within this cable run 
distance from the transmitter bej_ng modified. The following installation 
requirements must be met : 

(1) Unit may be shelf or bracket mounted. 

(2) Access to front and right sides is necessary for adjustment and 
plug entry. 

(3) Cable run to paren t transmit ter must not exceed 15 feet. 

Refer to para�raph 2-3 for check-out procedures. 

d. Transmission Line Coupler CU-701/h'R.A-1. - This unit mounts on the 
access door of the parent transmitter. Stand�off studs are integral l'lfith 
th e base mounting plate provided 1dth t h e  unit. Cabling to the parent 
transmitter is in accordance 1v.i. th the Field Chan ee Bulletin for that 
transmitter. It is schematically shmm in Fieure 2-4. 

Refer to paraeraph 2-3 for check-out procedures. 

2-3. CHECK-OUT PROCEDURES. 

In general, adjustw:mt and operati ng procedures of the Voltage Regulator 
CN -513/Jfi.A-1 and Transmission Line Coupler CU-701/hTIA-1 are covered in de­
tail in th e parent transmitter Field Change Bulletin. All bias and screen 
voltage adjustments should be first made in accordance with the applicable 
Bulletin. Keying potentials for relay control of the CU-701/I�RA-1 are 
obtained from t he H.T-1+65/lm.A-1, hmvever, and that unit will have to be 
made operative f irst. 

a. Receivor/Transmi tter RT-h65/tm.A-l. - Prior to energizing this unit, 
at-least one channel crystal must be installed. The channel crystals are 
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installed in the four ovens adjacent to the front panel on the right side 
of the chassis. Two crystals may be installed in each oven. Any CR-27/U 
crystal with a fundamental frequency between 2 and 18 mcs may be used for 
check-out. \vith a channel crystal in the equipment, turn the HEATER 
switch on. The panel ligh t over this switch will indicate power to the 
equipment, and the HEATER switch. Allow a few minutes for warm up and 
turn the POHER S1d tch on. The panel light over this switch will indicate 
application of power to the pm.;er supply components. If either of these 
lights fail to glow, check the fuses directly beneath the switches, and 
115V po1ver to TB21 (in that order). With power applied to both heater and 
pm.;er circuitry, follow the procedures listed below. 

(1) Set CRYSTAL SELECT switch to channel crystal. Numbers on front 
panel agree with physical locations of ovens viewed from above chassis. 

( 2) Set BAND SIVITCH to frequency band including channel crystal 
selected in (1). 

( 3) Set TUNZ/OPERATE switch to OPERATE. 

(4) Set all other controls except the TEST SELECT s'tdtch to approxi­
m ately midscale. 

(5) lvith the TEST SELECT switch, sample the -50, -12, 150 and 300 
volt potentials. Indicated values should be within approximately 10 per­
cent of these values - apply the meter multiplication factor indicated on 
the panel TEST SELECT s1ritc h. If potentials approximating these values 
are not measurable, refer to the trouble shooting section of this manual. 

(6) Insert the dynamic microphone handset provided with the unit 
into the jack provided on the front panel. Advance the RECEIVER 
SENSITIVITY control and listen to the earpiece of the handset. The re­
ceiver background noise should be clearly audible. 

(7) Set th e TEST SELECT switch to LINE. With the receiver background 
noise present, the meter should deflect upward a small amount. 

(8) Set th e TUNE/OPERATE switch to tune, and adjust the MAIN TUNING 
dial to the frequency of the channel crystal. The test meter may deflect 
beyond full scale as the frequency is approached. Reduce the TRANS�ITTTER 
DRIVE control until the maximum response is almost full scale. This meter 
indication is the "feed-through" of the channel crystal energy. Eight 
hundred kcs on either side of this response in the 2-8 mcs range, and 
1710 kcs either side in the 8-18 mcs range, another lesser indication 
should be present. For initial check-out, tune up on either of these side 
responses. 

(9) Set the TUNE/OPERATE switch to OPERATE. Advance the MIG GAIN 
control, depress the handset switch, and speak into the microphone. The 
TEST METER should deflect up�t;ard. Adjustment of the TRANSMITTER DRIVE 
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control Hi_ll �ontrol tho o::tont of motor m,Jin[;. Heter swing on voice 
sho11lcl bo botw�rm 0.5 and 0. 7 of the LINE indication obtained when the 
equipment is sHitchod to TUNE. On TilliE, a meter indication of at least 
ho should be rcac1. 

(10) 1'!hon either th e microphone handset svJitch or the TUNE switch is 
acti vatcd, tho sound of th e equ..i..pment receive/transmit control relays 
should be audible • 

(11) lCc;yi.ng, anc1 modulation of the equipment should also be possible 
from tho parent transmitter modulator handset, or from any remote radio­
phone 1mit, uhen all units are cnere;izod. 

(12) Proper operation of the equipment throughout the forer;oing steps 
indicates that the RT-465/I·mA-1 is in proper order and is feeding SSB 
enere;r to the parent tra nsmitter. 

b. Voltar;e Regulator CN-513}.-JRA-1. - Check-out procedures for this unit 
cover three phases: 115V pmmr to the unit, keying action of control re­
lays in the unit and the voltage regulating action by the unit. 

(1) 115V pm--Jer to the unit vJi11 be
. 

evident by the lighted filament of 
V-1 (8005) in the unit. The 115V poi-rer is s upplied from the parent trans­
mitter, and is controlled by the SSB/NORHA.L switch on the TRA.NSl'ITSSION LINE 
COUPLER CU-701/IJR/1.-1. Pm<l'er is supplied when the switch is in the SSB 
position. 

(2) Keying action of the control relays is actuated by 12 volt power 
from the RT-465/'•mA-1 via terminal 15 of TB22. The control relays apply 
normal and SSB bias potentials to the IPA and PA stages of the parent 
transmitter. Proper keying action of these relays will cause these stages 
to draH Class AB1 and AB2 idling current respectively ivhen th e transmitter 
is keyed by either handset or TUNE operation of th e RT-465/VJRA-1. The 
applicable Field Change Bulletin for the parent transmitter should be 
referenced for specific plate currents and bias potentials. 

(3) Voltage Regulating action may be checked by inserting a millia­
meter (AN/PSl·I-h or equivalent) into the test jacks provided - a scale of 
100 m.a. or more should be used. 1'n1en properly connected to the parent 
trD.nsmi t tor adjustment of the screvJdri ver shafted screen voltage control 
(R-h) Hill allmf a current indication of 70 to 80 m.a. to be obtained. 
This reading is the shunt current dravm by the regulator, and should be 
set as prescribed in the applicable Field Chang e  Bulletin. An additional 
indication of performance is the glmf of the gaseous regulator tubes V-2, 
3, 4 and 5. These tubes Glm,r vJhon bias and screen potentials are applied 
from the parent transmitter but are not in themselves a complete check of 
the unit. 
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\JARJ\IING 

Voltages of 500 to 1000 volts are present in this unit >-rhen the 
parent transmitter is energized. DO NOT remove the connectors 
OH. the cabinet cover without first sec1rring the parent 
transmitter. 

c. Transmission Line Coupler CU-701/t·m.A-1. - Check-out procedures for 
this 1.mit involve three phases: ll5V and bias potentials to the unit, 
SSD ener� from the RT-465/tJJlA.-1 to the unit, and the amplification and 
delivery of that ener� to the parent transmitter. 

(1) The unit receives ll5V pmrer from the parent transmitter via the 
panel s1dtch (S-1). This pm�er is used to heat tube V-1, and is passed 
via the panel s1dtch (S-1) to t he VOLTAGE REGULATOR • .  The unit uses the 
parent transmitter bias supply as plate voltage for the amplif ier tube 
(V-1). These potentials ll'ay be measured at the terminal board inside the 
chassis proper. 

(2) SSB energy is coupl ed into th e l.mit via a RG-58/U co a]:ial cable. 
Presence of this signal may be measured with a vacuum tube R.F. voltmeter. 

(3) The unit is essentially an amplifier, tunable through the 2-18 
mcs range. A TU}IING Jv!ETER is provided to indicate the magnitude of the 
arimlified SSB signal delivered to the parent transmitter. \'lith the 
RT-h65/M1A-l in TUNE, and t he unit bandmd tch in the proper frequency 
range ,  adjust the TUNING dial for ma::dmum response on the TUNING l1ETER. 
A n1eter indication of 25 to 3 0  is usually adequate drive for TBL, TBK 
and TB1'1 transmitters. 

d. The parent transmitter s hould be tuned as prescribed in the 
applicabl e  Fi eld Change Bulletin. 
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3-1. D JT:lODUC T:.L ON. 

SECTION 3 
OPEil.i\. TOn 1 S SECTION 

n. H�dio Set Group AN/vJl1A-l is used for converting standard Navy radio 
tr�nSl1Li. ttors to tho single sideband mode of oper:ltion. The equipment may 
lJo opcro.tcd locally at the IlT-h65/IVJ1A-l vJi.th the local dynamic handset, or 
remotely ,,lth �'he standard Navy radiophone rc;·,lote system. Ordinarily the 
AH}J:lA-1 is nscd in conjunction -vrlth th0 non;tal remote 11patching" circuitry 
of the pc·uent Lrnnsmitter 1-rith 'Hhich it is used. Generally, tm parent 
trcu;:H,Ji ttor is tunod and looded for nor:nal operation on the C. l.rJ. mode, and 
then tho sinr:;lc sideband output of the ArT/�II/..1\.-l is substituted for the 
re[;Lliar osci1lD.tor control and e:;�ci tation of that transmitter. Particular 
turtinG instructions for the pc1.rent transmitter are covered in the applicable 
"single sideband11 Field Shango Bulletin. 

b. This section 1Jill cover operation of the three basic 1.mits of the 
Hadio Set Group AN/.'illA-1. This group 1··rill be hereafter referred to as the 
"conversion ldt 11• The three units are the Receiver/Transmitter RT-465/I:JP.A-1, 
the Transmission Line Coupler CU-701/ImA-1, and the Voltage Regulator 
CN-513/J?.A-1. These UYLi. ts -vr.i.ll be hereafter referred to in the te:;.._.-t as the 
Tran�cei ve�.' Lirz_ .�<?uplcr and Volt�e Rezylat� respectively. 

3-2. OPERATION Ol" SPECIFIC UNITS. 

a. Receiver/Transm itter RT-46S'f�mA-l, "Transceiver". -All operating 
controls, jacks, and metering devices are located externally on the front 
panel of the unit; no internal adjustments on the part of the operator are 
necessary. Figure 3-1 shmv-s the front panel of the TRANSCEIVE11 and its 
controls. The ec�pment is provided with a dynamic, noise cancelling, 
handset. The ear piece of this handset, a pair of standard Navy earphones, 
or a local loudspeaker may be used as an output device for the receiver 
portion of t he TRANSCEIVER. The dynallli.c handset plug mates vJi. th the 5 
prong jack on the lmv-er right side of the front p3.nel. If use of ear­
phones is desired, they m:1y be plugged into the PHONES jack. Access to 
th e equipment for use of a local loudspeaker m-3.y be had via terminal board 
T3-22 in the equipment cabinet. Specific front panel controls for operation 
of t he equipment are as follmm: 

(1) 11HEll.TZRS11 - this toggle switch is in fact the main power svlitch 
to the equipment. It opens both sides of the ll)V pmv-er app lied to the 
equipment in the 110FF11 position. In the "ON" position it energizes tl:e 
Cl"'Jstal oven heaters, and vacuum tubes associated with crystal oscillc;,tors. 
It additionally energizes t he 12 volt relay pov,rer supply, which suppli.es 
energy to the nECEIVE/Til.ll.NSBIT relays, and remote control circuitry. When 
power is supplied to these circuits, the indicator light above the switch 
vlill glo-vJ. A front p3.nel fuse holder is provided for this c irC'I.rl.t. 
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(2) "POIIJER" - this toggle switch controls power applied to the re­
mainder of the equipment. In ordinary operating conditions, this switch, 
and the "IJEATEHS" switch, will be maintained in the "ON" position. An 
indicator light and circuit fuse are provided on the front panel above, 
and below, the switch respectively. 

(3) "BANDSHITCH11 - this control is provided to select the band in 
1fuich the desired operating frequency appears. Three bands are-u&ed in 
the equipment to cover the 2-18 me range. Band A covers the 2-4 me 
ranGe, Band B covers the 4-8 me range, and Band C covers the 8-18 me 
range. 

(4) 11I'iA.IN TUNING" - this control tunes the equipment within the fre­
quency range selected. Dial calibrations are read directly in frequency. 
Scale designations agree with the band selected in (3) above. 

(5) "RECEIVER SENSITIVITY" - this control regulates the gain of the 
equipment as a receiver. It should be set to provide adequate response 
to weak signals in the communications net�rork; the automatic gain control 
features of the equipment 1dll ordinarily allow· system handling of strong 
11local" signal response. 

(6) "VERNIER" - this control regulates the frequency of the 1255KC 
crystal oscillator, and is adjusted to provide the clearest response to 
received signals. Ordinarily one station, the net control station, is 
assumed to be "on frequency". All other stations adjust their "Vernier" 
controls to provide optimum reception. With Transceivers such as th e 
RT-h65/T:JRA-l, this 1vill insure that all equipments are "on frequency". 
Each crystal oscillator (8 channel) is provided with an individual 
''TRII·:lt-JER" frequency control. These "Trimmer" controls, eight in number, 
allovr compensation of individual "CFIA.NNEL" cr.rstals to precise channel 
frequency. Adjustment of these "Trimmers" should be made with the 
"VERNIER" control at mid-scale; and should be made to provide for optirrmm 
clarity of received signals. This adjustment is NOT a front panel control; 
it is a screu driver adjustmen t in the crystal oven group on the hori­
zontal chassis. 

(7) "r1ICROPHONE GAIN" - this control regulates the audio input from 
the "local" dynamic handset. Its setting should be adjusted to appro:ximate 
the excitation level produced by the internal tvro tone oscillator observed 
when the equipment is set to the "TUNE" position. Particular meter in­
dications pertinent to this control will be provided in future paragraphs. 

(8) "TUNE-OPERATE" - this control provides a means for exciting the 
unit with a tHo tone oscillator, integral with the equipment, for tuning 
and adjustment purposes. In the "OPERATE" position, th e unit operates 
as a conventional single sideband receiver. In the "TUNE" position, an 
artificial audio input (two audio tones) is impressed on the input cir­
cuitry to simulate normal speech input. This simulated speech input is 
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controlled in the production of the TRANSCEIVER to provide a reference 
level to which all other signal levels in the equipment nay be referred. 

(9) "TRANSHITTER DRIVE" - this control regulates the level of single 
sideband out put of the equipment in th.e TRANSiviiT mode. This control alone 
s hould be used for controlling the level of excitation to the parent trans­
mitter. The particular level chosen for operation is totally dependent 
upon conditions in the parent transmitter, and should be selected to pro­
vide the plate current swing prescribed in the Field Change Bulletin. 

(10) "CRYSTAL SELECT" - this control selects one of the eig ht channel 
crystals loc ated in the four ovens directly behind this switch on the 
horizontal chassis. These crystals determine the operating frequency of 
the equipment. A plate, upon which the operating frequencies may be 
logged in pencil, is provided on the front panel. 

(11 ) "TEST SELECT" - this control md tches the front panel test meter 
to various po-vmr supply and signal sources of the equipment. It is pro­
vided as a means for continuously monitoring the perforrrance of the equip­
ment, and as an aid to servicing personnel. 

b. Transmission Line Coupler CU-701/VJ.RA-1, "LINE COUPLER" - All operating 
controls are located on the front panel of the unit; a metering device is 
loc ated on t he top of the unit. Figure 1-2 shows the front panel of the 
Lillli COUPLER and its controls. Specific controls of the unit are as follows: 

(1) "SIDEBAND-NORNAL" - this toggle switch applies power to switching 
circuitry, and to the LINE CO UPlER when the switch is thrown to the SIDEBAND 
mode. A circuit fuse is provided to t he left of the switch. 

( 2) "BAND SELECT" - this control selects the proper inductances to 
cover the operating frequency range of the equipment. The particular range 
covered is indicated by the scale calibration provided on the front panel. 

(3) "TUNING" - this control tunes the equipment circuitry to the 
particular operating frequency within the range selected in ( 2) above. 

c. Voltage Regulator CN-513/VmA-1. - This unit has NO operating controls. 
The only variable element of the unit is the SCREEN VOLTAGE ADJUST potentio­
meter. This control is set as prescribed in the applicable Field Change 
Bulletin to the parent transmitter. 

3-3. SYSTEH OPERATION. 

a. Transceiver. - \vith suitable channel crystals installed and selected 
by -the CRYSTAL SELECT switch, energize the equipment by throwing the 
HEATERS s-vrl. tch to the ON position. A warm up period is required for bring­
ing the crystal ovens and other components up to operating temperature for 
optimlli� frequency stability. Under ordinary shipboard conditions, the 
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;wrwrmr 

18. Equipment e::hibits 
nnnsual frequency 
drift 

PROBABLE CAUSE 

18. Faulty ovens 
or cryc:3tals 

CORRECTION 

18. Check other 
channels 

b. The trouble shootinr, tnble necessarily does not include an 
possible symptoms' nor does it include all possible causes for a particular 
s;ymptom. The "trouble shooter" 1rr.ill of necessity have to depend upon his 
mm initiative to locate falLlts. 

c. Tables 5-2, vol to.r,e rn.easurements, and 5-3, resistance measurements 
are pTovided as aicls to trouble shootinr,. Heasurements differing from 
these tabulated values in the order of 10 percent may be expected as no 
hm production units are identical. 

5-3. TMNSIITSSION LINE COUPLER CU-701/HT?.A-1. 

a. This device is a single stage tuned amplifier, and as such,trouble 
shooting is confined to checking of circuit continuity, power supply 
potentials, and input and output levels. 

b. A test monitor is located on the top of t he unit. U nder normal con­
ditions the meter vr.ill indicate proper performance by a scale indication 
of 30-hO lJhen the Transceiver is in the TUNE position, and the Line Coupler 
is tuned to the operating frequency. 

c. The level of the SSB input signal level may be checked at the cathode, 
pin 1, of Vl - or across R-1. M easurement should be made with a vacuum 
tube voltmeter with an R.F. probe (AN/USM-3h or equivalent). An input 
level of 2-3 volts rms is adequate for operation of the unit. 

d. The equipment receives its plate supply from the bias supply of the 
parent transmitter. The plate circuit is grounded for DC purposes, and tl� 
ner,ative bias (-250 to JOOV) is applied to the cathode. This potential may 
be measured at pin 1 of Vl. 

5-4. VOLTAGE R EGULATOR CN- 513/VJRA-1 

�· Trouble shooting of this unit is best accomplished first by visual 
mroM • 

(1) Check for lighted filament of Vl; tube receives filament power 
via Tl, F-1, Jl/J2 and SIDEBAN D/NORHAL switch on LINE COUPLER • 

(2) Check for gaseous glow in V2/3/4/5; Tubes will glow under normal 
conditiomJ from presence of high voltage to Vl and bias potentials f rom 
parent transmitter. 

OIITGINAL 5-3 



PAHAGMPII .5-bb NA Vf)1Ltl'S 9329)L TROUBLE SHOOTING 

b. A meterinG chock uay bo rna do 1;ri th a rnillianJctor at the front panel 
test points. If aajustmont of nJ.L will not provide a test cur re nt of 
70-80 ma., test tubes, and che ck components by static me ans . 

c. TlU.s unit is connected to the parent transmitter via Jl, 2, 3, 4 
and cables v-JJ.Ol/102 to jacks J5, 6, 7, 8. Check all cables and connec­
tors for continuity and for shorts. 
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TABLE .5-2 RECEIVER-TRANSHITTER RT-46.5/JP�-1 VOLTAGE C1-IART 

V-1 I 12AT7 V-2 I 6BA7 V-3 1 6BA7 V-4 I 
?IN REC TRANS PIN REC TRANS I PIN REG TRANS PIN RZC 

1 -1..5 1)0 , 1 80 300 1 300 96 1 -17 

2 -0.3 0.2 2 -4 -60 2 -55 4.5 2 G:m 

3 0 5 3 1 0 3 0 1 3 GHD 

4 Fil. Fil. 4 GliD mm 4 GND mm 4 ?il. 

5 Fil. Fil. 5 Fil. Fil. 5 Fil. Fil. 5. 60 

6 -1. c; 1L'6 6 GHD GND 6 mm GHD 6 6o 

7 0.3 0.3 7 0.4 -60 7 -55 0 7 G�ID 

8 0.4  5 8 NOT USED 8 NOT USED 

9 mm mm 9 230 300 9 300 260 

1. D. C. Voltage. 
2. Values may vary � 10%. 
3. Fil. indicates filament connection. 

• 

63..'>.6 V'-5 

TR..:\:T 3 PIH "":)T""f"'l .. � ..... 

-16 1 1.50 

GND 2 :rm 

G?ID 3 :iOT 

?il. 4 l,TOT 

70 5 IJOT 

70 6 NOT 

GliD 7 1WT 

-� 

I C..'l.2 . ] 
']'-:J ·', c.r� 
-��..o.'"t-... l;::; 

1150 

:]ND 

US:J 
1---- --

1jS31) 

rr.....,......,n u0�l.J 

USEJ 

tJSED 
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RECEIVER-TRANSI1I:TTER RT-465/v!RA-1 VOLTAGE CHART 

V-6 I 12AX7 V-7 l 
PIN REC TRANS PIN REC 

1 0 110 1 -o. 7 

2 0 -0.6 2 

3 0 0.4 3 

4 Fil. Fil. 4 

5 Fil. Fil. 5 

6 0 110 6 

7 0 -0.6 7 

8 0 0.4 

9 GND mm 

1. D.C. Voltage. 
2. Values may vary + 10%. 

GND 

GND 

Fil. 

280 

100 

GND 

6BA6 

TR.I\.NS 

-37 

mm 

GND 

Fil. 

300 

270 

GND 

3. Fil. indicate s filament connection • 

.. 

V-8 I 6BA6 V-9 I 
PIN REC TRANS PIN REC 

1 -o. 7 380 1 -1 

2 GND mm 2 -1.5 

3 mm mm 3 GND 

4 Fil. Fil. 4 Fil. 

5 290 300 5 14 

6 180 270 6 mm 

7 7 -1. r:; 7 -1.5 

6AL5 

TRAITS PIN 

l -60 1 

l -55 2 

mm 3 

Fil. 4 

0 5 

mm 6 

-60 7 

V-10 

R.E'"' - v 

0.4 

17 

GND 

I 

?il. 

220 

300 

o.h 

6AQ5 

T?ANS 

0 

18 

GND 

?il. 

230 

300 

0 

'v'l. 
I 

r'\) 



§ 
� 
!2: 

f; 

V1. 

!:J 

I" 
• 

.�. • 
• 

RECEIVER-TRANSHITTER RT-465/yJRA-1 VO ITAGE CHART 

V-11 I 6BA6 V-12 I 6BA 7 V-13 I 6U8 V-14 1 6CL6 V-15 J 6BA 7 

·� 

PIN REC TRANS PIN REC TRANS PIN REC TP.ANS , PIN REC TnAHS ?IH RZC TP..l1.ES 

1 0.4 0 1 90 -0.5 1 -1.5 130 1 GT>ID GHD 1 100 lJOO 

2 GND GND 2 -0.4 -0.2 2 -3 -1 2 -60 -4 2 -2 -62 

3 GND GND 3 2 0. 3 3 40 40 3 HOT USED 3 2 O. 2 1 

� 
4 Fil. Fil. 4 GND GND 4 GND GIIID 4 Fil. Fil. i h ?il. Fil. 1 

� ! l I 

5 70 72 5 Fil. Fil. 5 Fil. Fil. 5 Fil. ?il. � 5 Fil. . ?i�� 

6 70 72 6 mm GND 6 ho 4o 6 300 290 6 GND mm I 
-----1 

· 7 3 4 7 -1 -37 7 GND GND 7 mm GND 7 0 -60 

8 NOT USED 8 O.h 4 8 160 150 8 mm GND 
i 

9 100 270 9 -7.5 -0.5 9 NOT USED 9 _ _ 300_� 310 _' 

1. D.C. Voltage. 
2. Values may vary + 10%. 
3. Fil. indicates filament connection. 
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RECEIVER-TRANSHIT'JER RT-465/iVRA-1 V'OLTAGE CHART 

V-16 l 6BA6 V-17 l 12AT7 

!PIN RZC TRANS PIN REC TRANS 
11 

� 1 -1.5 -9 1 310 260 
� r, 2 GND GND 2 -60 -0.2 
�. 

ii 
3 Fil. Fil. 3 0 6.5 

I 

4 Fil. Fil. 4 Fil. Fil. 

5 300 300 5 Fil. Fil. 
1 

. 

i 6 100 1c;o 6 310 250 

t, 7 mm GND 7 -60 0.2 

I 8 0 6.5 
I 
I 9 Fil. Fil. 

1. D.C. Voltage. 
2. Values may vary + 10%. 
3. Fil. indicate s filament connection • 

• 

-

1 I V-18 12AT7 V-19 

PIN REC T�NS PJ;N EEC 
I 

I I 8o 1 90 1 310 

1 -16 2 -10 2 0.1 
' 

l 0.5 
� 

6 3 0.5 3 

4 Fil. Fil. 4 Fil. 

5 Fi l. Fil. 5 Fil. 

6 310 270 6 250 

7 -60 0.2 7 0.2 

8 0.2 2.5 8 2.2 
I 

9 Fil. [Fil. 9 Fil. 

12AX7 

TRANS 
i 

: 300 

0.2 

0.5 

Fil. 

I Fil. 
! 
I 25'o 

0 

I 2 

I Fil. 

l 
! 
' 

I 

i 

I 
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I 
I 

I 
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li!AVSHIPS 93294 TROUBLE SHOOTING TABLE 5-3 

TABLE 5-3 l1ECEIVE1l-THANSNITTER RT-h65�JHT-1 RF..SISTANCE CHART 

.��-�------ ---· · ·  �' ,. , ·--·· ··-""'-'"� ·--
-
--�.._.,, ................ , . •  =..--...... -.._-.-.-.• -..... :."·-� --,...,--�-=.--- ·�--� 

V-11 -- ---- 6BA6 
. -·· 

PIN TillS f--' · -�----· . -�--

1 $OOK ---- ---- - --- --- - --- --
2 0 

3 Fil. 

V-12 6BA7 -- . - -- - ------ --- ----

PIN RES . .. ... - . .. �-�·�� ........ 

1 l)K-:*-. -- -------. ··--------

2 lOOK 

3 120 - - - - - - ----- -- -
-----------4 Fil. 

5 lOOK __ 

6 220K 

7 1200 

8 

9 

V-16 6BA6 

PIN RES 

1 2 MEG 

2 0 

3 Fil. 

f-.4 Fil. 

5 130K-l� 

6 150K* 

7 0 

8 

9 L...--.--------------

4 Fil. 

5 Fil. -------·-

6 0 

7 3 l'lEG 

8 NOT USED 

9 150K 

V-17 12AT7 

PIN RES 

1 80K-:!-

2 380K-l!-

3 500 

h 0 

5 0 

6 uOK-:!-

7 380K 

8 500 

9 Fil -------------------
L All controls at max. 

V-13 6U8 --�---- ------- -- -

PIN RES .- �-....... -._..,...__� .... "'r"�--· 

f- 1 INF 

2 1 MEG 

3 130K 

�� Fil . 
5 Fil. 

6 150K 

7 0 

8 0 

9 ll'1EG 

V-18 12AT7 

PIN RES 

1 lOOK-l� 

2 35K 

3 150 

h 0 

5 0 

6 15K-l�o 

7 300K 

8 2 70 

9 fil. 

2. -ll-= Instantaneous values. 
3. All readings to ground. 

ORIGINAL 

V-14 6CL6 
-

-
---- - --------- - -�--

-

PIN RES , _____ ,__ �..,.....�-

1 0 --
2 300K 

3 NOT USED 

h Fil. 

5 Fil. 

6 30K -l� 

7 0 

8 lOOK -l� 

9 NOT USED 

V-19 12AX7 1 
PIN RES l 

1 220K-l*" 

2 10 Iv!EG 

3 INF 

·h 0 

5 0 

6 300K 

7 1 MEG 

8 3300 

9 Fil. 

V-15 6BA7 

PIN RES 

1 150K-l� ---------------- --
2 52K 

3 120 

h Fil. 

5 Fil. 

6 0 

7 lOOK 

8 o I 
9 35K-l(- 1 

5-9 



TROUBLE SHOOTING NAVSHIPS 93294 TABLE 5-3 
TAB�E 5-3 RECEIVER-TRANSI1ITT�ll HT-h(�vH.T-1 RESISTANCE CHART 

r------: - -- - • 
V-1 

. 1--
l?JI.�]-�_V-2 6BA7 IV-3 6BA7 IV-4 613A6 IV-5 01\.2 I 

5-10 

.,.PIN 11�---�EI-li_!t]!S IKJ:JL_RF.S I PIN RES I PIN RES I 
1 INF 1 hOK�� 1 hOK�� 1 lOOK 1 lOK 7:-

I 2 lOOK I 2 )OK I 2 - JOOK I 2 0 I 2 0 � 

I 3 3QOO 3 110 3 60 3 Fil. 3 NOT USED I 

I+ _Fil. 4 Fil. I 4 Fil. 4 Fil. 4 NOT USED I 

�----- Fil._-l.-3 __ _E-1. 5 Fil. 5 ?OK �� 5 NOT USED 

6 INF I-§_ 0 ----L� ____ __ Q ___ j 6 ?OK��- L£ ___ p_oT USED 
�---- �OOK I 7 lOOK I 7 300K I 7 0 I 7 NOT USED I 

8 3000 8 NOT USED I 8 NOT USED 

9 0 9 70I� � I 9 30K �� 

V-6 12AX7 I V-7 6BA6 I V-8 6BA6 I V-9 6AL5 I V-10 6AQ5 

r-V:U RES I PIN RES I PIN RES I PIN RES I PIN RES I 
1 

2 

_3_ 

INF I 1 2 I''lEG I 1 2 IvlEG I 1 1000 I 1 )OOK 

600K _j 2 0 I 2 0 I 2 3 BEG I 2 500 I 
1200 I 3 Fil. I 3 Fil. I 3 Fil. I 3 Fil. 

4 ;£:.:!:} __ • ... D Fil. � Fil. 4 Fil. 

I 
4 .. .!'.1.�, 

5 12K-l:- 5 10 5 �----- Fil. 5 12K-l:- lOK-l� 

6 

--· ··-- - ---
INF. 6 lOOK 6 lOOK 6 0 6 lOK-l� 

7 600K _j 7 9 I 7 . 0�Q __ _J_� ____ ]_j<JEW 7 5001� 
8 1200 l ------------ --· ____ ] ______ --------------- --
9 0 ---�L�----.. � .. - -,--�--�----�-�---�---J __ . �--.... ----·· .. --·-

1. All controls at max. 
2. -l�= Inst;:mtancous values. 

3. All readines to ground. 
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PARTS LIST NAVStrrPS 93294 PARAGRAPH 7-1 

7-1. INTRODUCTION. 

SECTION 7 
PARTS LIST 

Reference designations (previously referred to as circuit symbol, reference 
symbol, etc.) have been assigned to identify all maintenance parts of the 
equipment. They are used for marking the equipment (adjacent to the part 
th ey identify) and are incl uden on drawings, diagrams and th e parts list. 
The letters of a reference tiesignation indicate the kind of part (generic 
group) such as resistor, capacitor, electron tube, etc. The number differen­
tiates between parts of the same generic group. Sockets associated with a 
particular plug-in device, such as an electron tube or a fuse, are identified 
by a reference designation which includes the reference designation of the 
plugging device. For example, the socket for electron tube Vl is designated 
XVl. 

7-2. NOTES 

The following provides additional information about items listed in 
table 8-1: 

(1) For sorrB units th e value of Clll may be 220 11MFD. 

(2) The value of R-71 may vary between units. 

ORIGINAL 7-1 



PARrS LIST LONG BEACH NAVAL SH1PYARO C1-C37 

CONTRACT NO. 707 EQUIP. RECEIVER-TRANSMITTER AN/WRA-1 

REF� l!j LOCATING FEDERAL NO. QUANTITY 
DE-

1- NAME AND DESCRIPTION FUNCTION STOCK NUMBER P.i!:R ��u!r. STOt:.i< 
0 PAll? REPAI"< 

SIG . z �IP Ct:Ts 
?ARTS 

SET 

C-l Capacitor·. 220 MMFARCO CM-1>-E-221 J N5910-270-3196 6 
C-2 Same as C-1 
C-:3 Capacitor: .005 l-1FD ERIE ED-.005 N)910-270-9079 11 

C-4 
Body Style 811 
Saq:e as C-3 

C-5 Capacitor 4-30 MMF ERIE CV11C 300- NS910-636-4271 11 
Soovnc 

C-6 Capacitor .001 MFD ERIE ED-.001 N5910-636-2321 33 
Body Style 801 

C-7 Same as C-6 
c-8 Capacitor .01 MFD ERIE ED-.01 Body N5910-26S-5787 32 

Style 811 
C-9 Same as C-3 
C-lC Same as C-3 
C-11 Same as C-8 
C-12 Same as C-3 
C-13 Same as C-3 
C-lt Capacitor· 240 MMF ERIE GP-240 GP2-K- N5910-2u0-224o s ' 

241 
:c-J.s Same as C-14 
iC-lt Capacitor: 330 MMF (silver mica) ARCO NS910-256-5569 4 

CH-15-E-331'-J 
C-17 Capacitor 1000 MMF ERIE GP-1000 GP2- N5910-112-8267 5 

L-102 
C-18 Same as C-3 
C-19 Same as C-3 
C-20 Same as C-14 
C-21 Capacitor 250 MMF (silver mica) ARCO NS910-2 80-8164�� 1 

CM-15-E-251-J 
C-22 Same as C-8 
C-23 Same as C-8 
C-2L Capacitor 7-70 MMF Johnson No. 148-5 1 

C-�� 
Type 7558 
Same as C-8 

C-2 C�pacitor 470 MMF ARCO CM-19B-470M NS910-101-4890* 4 
470 MMF MICA 

C-27 Same as C-6 
C-28 Same as C-26 
C-29 Same as C-8 
C-30 Capacitor: 330 MMF ARCO CM-19B-331M NS910-16o-11S8�� 2 

330 MMF MICA 
C-31 Same as c-6 
C-32 Same as C-30 

N5910-276-6887 C-33 Capacitor 100 MMF ARCO CM-15-E-101-J 1 

C-.34 Capacitor 1560 MMF ERIE GP-1500 GP2- N5910-112-8262 .1 

L-152 
0-35 Same as C-6 
C-36 Same as C-.3 
C-37 Same as C-8 

..... 

*Replacement Stock Number 
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PARTS LIST NAVSHrPS 93294 C)8-C86 

Jl�g�Iy i!:fl-· TiU\liGHITl'lm .l:!J!1...;.;1;i.;..:Tl.A:..:.-....:1.:;._ ______ -,--------r-------,_--r---.---, 
C-381 Tsawc as C-G 
C-39 lc.<pacitor 200 HNF ElliE GP-200 GP2-

c-ho 

C-l1l 

C-l12 
c-113 
C-1rl1 
C-45 

C--!16 
G-��7 
� I " 
'v-dU 
8-!�9 

C-50 
C-5'1 
C-52 
C-)3 
C-54 
C-55 
("' ..,.;.• .;-:::--..) 
:>S7 
C-)C'. 
:;-5:: 
c-6o 
c-Sl 
c-62 
�-63 

C-64 
c-65 

c-:56 
G-67 
" "' '..J-:.)0 
G-6') 
C-70 
C-71 
G-72 
C-73 
�-7L 
C-75 
C-76 
C-77 
C-7G 
C-79 
e-GO 
S-ill 
s-132 
r" "'·') ..�-0..) 
C-Gh 
ll-B-C 
r� _;: �; 

K-20J. 
C."'llYlci.tor ;'() }ft.·fF TmiE GP-:'0 GP]­
r -:"'�-\"" 

C;1 •;,c.i.t.clr .0? NF .mB �D-.0? Hocty 
st.�rl0 nn 
Sarne C\S C-15 
Same a:3 C-),1 
Same as C-41 
Capacitor ? t; �·!Nl? Cornell-Dubl ier 
�"R-2)-?5 
Same as C-17 
Same as C-41 
Same as C-!�1 
Canacitor f, liFD }jr,o J,.JiffiC S:\NGANO 
''o .• J ·t-h)08 

. 

Same as G-17 
Sane as C-6 
San�e as C-6 
Same as C-h1 
S2:rT.C as C-4.S 
Same as C-8 
Sar�.3 as C-h 9 
Sm,ie as C-20 
S3lr8 as C-C 
f5ar11e as C-26 
Sa..-na as C-C 
Sa:rne as C-C 

arne as C-5 
vapacitor 60 n:F (silver mica) ARGO 

5-3-680-J 
�arne as C-17 

apacitor 1000 lJIF ;mB I•'eed Thru 
eramicon ;;o. 327-102 
ar�e as c-65 
ame as C-65 
an,e as C-65 
ame· as C-65 

,ame as C-65 
)ame as C-16 
a:ne as C-16 
Capacitor 180 I�:fo' A!lCO CH-15-E-1C1-J 
Capacitor 160 l''�'F ARGO CH-15-S-161-J 
Same as C-6 
Same as C-6 
Same as C-6 
Same as C-6 
Same as C-6 
Same as C-6 
S:ome as C-6 
Sarne as C-6 
Sarne a.s C-6 
Sanacitor 20-20-20 J::F-u)OVJVDC 
Sp�ar:ue PE-3700 
Snmo a.s C-C 

�-�.: j I I Sm.13 as C-G 

-::-Replacement Si:,oclc Number 

ORIGINAL 

N5910-196-0?l[l 2 

? 

N5910-6hh-6034 110 

N5910-195-8467�� I 3 

H59lO-Hl4-3755�� I 2 

N59l0-553-6909 11 

IH5910-518-0819�� I 6 

N5910-253-9133 
I 

1 
N5910-578-516�� 1 

1 
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C87-Cl39 NA VSHIPS 9 3294 

RECSDnR-TRJ\NSr1ITT:m AN/WRA-1 

C-87 Capacitor 20 MF 150 WVDC Mallory 
ns-h5 

C-88 Same as .C-87 
C-89 Smite aF: C-6 
C-00 Sante as C-0 
C-91 Same as C-5 
C-()2 Capacitor .36) l'Jl-'IF Hiller l1 SEC-No. 

2llh 
C-93 Capacitor 22 NFD Afl.CO (silver mica) 

Cll-1 SC-2?0 � 

C-9)1 Same as C-1 
c-or� Same as C-1 
C--<)0 Same as C-1 
C-97 Same as C-1 
C-90 Same as C-8 
C-G0 Same as C-ll1 
C-lOC Same as C-8 
C-10 Same as C-8 
C-102 Same as C-8 
C-103 Same as C-8 
c-1oL Same as C-17 
C-105 Same as C-8 
C-lOC Same as C-8 
C-107 Smr.e as C-3 
C-lOC S;J.me as C-lh 
8-10? Snrne B.s C-0 
C-llC S2.n:c as C-3 
C-lll Same as C-40 
C-112 San:e as. C-6 
C-11.3 Same as C-6 
C-llL Sar;-,c as C-6 
c-nr, sm.1o as C-8 
G-ll:S Same as C-39 
C-117 So:r�e a� C-5 
C-llC Same as C-5 
C-119 Sn.r,·�.e 8.8 C-5 
C-120 Same as C-5 
·>121 Sarhe as C-5 
C-122 Same as C-5 
C:-123 Same as C-5 
C-l24 Same as C-5 
C-125 Same as C-8 
c-J.a6 S<:I.Tne as C _() 

C-127 Same as C-8 
C-12G Same as C-45 
C-12)' Capacitor 2000 HFD 15V rx.: Cornell 

Dublier B!� 20001 
C-130 Same as C-129 
C-131 Same as C-6 
C-132 Same as C-6 
G-133 Smne as C-6 
C:-13h Smne as C-6 
S-13:} Same as C-6 
C-J.Y) Same as C-6 
C-137 Same as C-6 
C:-132 Sarnc as C-6 
C-13? Same as C-8 

.. ;<Replacement Stock Nurnbcr 

7-h 
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N5910-ll?-784o-:� 2 

1 

N5910-666-6197{� 1 
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PAl:t'l'S LIST NAVSHIPS 93294 

�¥It-TRANSNITTr_o;H .A!JfWHA:L_ ___ , 
C-J L10 
C-Jhl 
C-lh? 
C-ll1� 
C-1ld1 
C-1hS; 
C-146 

C-147 
C-1h;: 
C-150 
C-151 
C-152 
C-153 
C-151" 

C-155i 
I 

C-156 

CR-1 

CR-2 
-:'1-3 
cn-1.� 
CR-5 
CR-6 
CR-7 
CR-8 
CR-9 
CR-10 

j�-1 
j-2 

;�-3 
E-4 
E-5 

E-6 
:C,-7 
c;-8 
j-9 
E-10 

FL-1 

J-1 

J-2 
J-3 

Same as C-1d 
Same as C-13 
Same as G-41 
Same as ',i-l1l 
Same as C-7 
Same as c-O 
Capacitor .005 Enm ED .oo5 nony 
Style Gn 
S<1.111e as C-6 
Same as c-C 
Same as C-6 
Same as C-6 
Same as C-8 
Same as C-41 
Capacitor So N:HF ERIE GP50 Body Style 
1!315 
Capacitor 75 �1HF ERIE GP75 Body Style 
1/315 
Same as C-8 

Rectifier , Silicon-Sparks-Tarzian 
No, lNlOCh 
Same as CR-1 
Same as CR-1 
Same as CR-1 
Sam3 as CR-1 
Same as CR-1 
Same as cn-1 
Same as CR-1 
Rectifier, Crystal Diode T.ype 1N69 
Sa11e as CR-9 

Dial, Hfr,. By National (Type !'1fCN) 
Knob, Raytheon Hfg. Co, Part No. 90-
h-2G 
Same as E-2 
Same as J;-2 
Knob, Raytheon Hfg. Co, Part No. 70-
3-2G 
Same as E-5 
Same as J-5 
Same as :�-5 
'Same as E-5 

�nob, Raytheon Part No. 125-1-2E ', 
Fil t�r, Collins Fh55Z2 

Panel Jack UG291 B/U 
lleceiver input-mates with UG8{) C/U 
Smne as J-1 
Phone Jack Hfg. Switchcraft Part No. 
12A 

�Hleplacement Stock Number 

ORIGINAL 

Cl40-JJ 

N5910-270-9079 

N5910-193-3133* 

N5910-270-9216 

N5960-552-8717 

N5960-194-9408 

1 

1 

1 

8 

2 

Low Failure Iteml 1 
N5355-644-2124 3 

N5355-644-2109 I 5 

N5355-548-4855 I 1 

1 

N59JS-201-S983{} 2 

N5935-615-1720* 1 

7-5 



J4-07 NAVSHIPS 93294 PARTS UST 
HEC Ln iJ�tt -TflJ\l.JSI'il'rn:H AN/WH.J\-1 
·----��- -----�----------------·-.------------r--------------.-�r----r-� 
J-4 

J-5 
J-6 
J-10 
J-20 
J-10� 

K-1 
K-2 
K-3 
K-4 

L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-8A 
L-9 
L-9A 
L-10 
L-10 
L-11 
L-12 
L-13 
L-14 
L-1.5 
L-16 
L-17 
L-18 
L-19 
L-20 
L-21 
L-22 
L-23 

H-1 

0-1 

0-2 

0-3 

0-4 

-0-5 

0-6 

0-7 

7-6 

neceptaclo f Dynamic mic. Amphenol 
AN-3l02A-l 1S-5S 

Plur, UG3f1C/U lfntcs HI. th J-1 & ,J-2 
Same as J-5 
Panel Jack UG.58A/U 
Same as J-10 
Same us J-10 

Relay-Advance-Al'I2Cl2VD 
Relay Pot ter-Brumfield-KA14D 12VDC 
Same as K-2 
Same as K-2 

Coil-Hiller 30-69 UH No. 4408 
Same as L-1 
Same as L-1 
Same as L-1 
Coil-Hiller 68-130 UH No. 4409 
Same as L-5 
Reactor-Triad 6HY Triad C12X 
Coil-Niller 14.8-31 UH No. 4407 
Link 6 turns No. 26 wire Part of L-8 
Coil-Hiller 3.1-6.8 UH No. 440.5 
Link 4 turns No. 26 wire Part of Ll-9 
Coil-Hiller .9-1.6 UH No. 4403 
Link 2 turns, No. 26 wire Part of L-1! 
Same as L-8 
Same as L-9 
Same as L-10 
Part of L-11 
Part of L-12 
Part of L-13 
Same as L-8 
Same as L-9 
Same as L-10 
Part of L-17 
Part of L-18 
Part of L-19 
Reactor-Filter, Triad-C47U 

Heter, 0-100 r-tl.cro-Ammeter-Simpson 
ilodcl {127 

Panel Bearing - Part of shaft assy. 
on t une operate Sl·rl.tch S-2 USECO 
Ho. 1.560 
Same as 0-1, Part of Shaft assy. on 
Vernier Control - C2h 
Flexible coupling - Part of Vernier 
Shaft assy. C-2h Johnson 104-26h. 
Coupling Part No. T!l-2-08 Shop Hfg 
Soc Th·rg. CDP-2-67o6 Rev A. 
Same as 0-3, Part of Band Sld tch 
Shaft assy • 

.Jame as 0-3, Part of Tune Oper. 
Shaft asS'J. 
Same as 0-3, Part of Band Sldtch Ass; •• 

N5935-230-1561 

H5935-250-/.jt,22 

N$935-149-3483 

1 

2 

3 

1 
3 

4 

2 

1 
3 

3 

.3 

1 

1 

Low Failure ItJ 10 

N3010-6o6-6631 I 4 

Shop Nanufactur 

ORIGINAL 

• 

., 

) 

!Ill 

• 



(' 

• 

• 

( 

• 

, 

{, 

PARTS IJ.ST 

!lECI�IVER-TRANSMITTER AN/WM-1 

����-

NAVSHIPS 93294 

Coupling - Part of Band Switch Assy. 
USECO Part No. 3316 

0-9 Shaft - Part of Band Select. Asey. 
Sta:iTL1css Steel. 0. D • • 250. 

Cl-10 Shaft - Part of Vernier Control Assy • 

Stain1ess Steel 0. D • •  250, 
0-11 Handles, Nut & Washer USECO No. 1020 
0-12 Bushing, 3/16 to 1/4 �nch adapter -

Vernier Shaft Ass,v. Nfr.; b;y- !1. Smith 
Part No. 143 

P-1 Interconnection Socket: Amphen o1 
26-4401-16P. This mates with Ampheno 
26-4301-16S. 

Interconnection Plug Ampheno1 26-4301 
16S. This mates with Amphenol 26-
4401-16P. 

R-1 Resistor - 4700 OHl'l 1/2 W 
R-2 Resistor 100 K 1/2 W 
R-3 Same as R-2 
rr-h Resistor 1200 OFINS 1/2 W 
R-5 Resistor )00 Olll'!'S 2 W-Olll'!ITE CLU 

)011±10;b 
R-6 Resistor 270 OHNS 1/2 W 
R-7 Same as R-6 
R-8 Resistor 33 K 1/2W 
R-9 Resistor 47K 1 w 
R-1'0 Same as R-9 
trr-n Resistor 2700-l/2W 
11-12 Resistor 120 - 1/2W 
R-13 Resistor 47 K 1/2\·1 
R.-14 Same as R-2 
R-15 Same as R-11 
R-16 Resistor 33K 1 W 
:t-17 Same as R-16 
rr-18 Resistor 68 Offi!S 1/2 W 
R-19 Same as R-13 
:t-20 Same as R-2 
1-21 Same as R-11 
1-22 Same as R-2 
�-23 Same as R-2 
(.:.24 Same as R-2 
t-26 Resistor 220 f. 1/2 W 
1-?.7 Resistor 2.2 H::W 1/2 H 
ft-20 Same as R-!1 
11-2? S.::.me as R-13 
1-30 Smno as n.�26 
r-31 :tesistor - 470 K 1/2W 
l-12 :ivrae as R-4 
{-1':\ Svrne as R-2� 
't-§$ Same as 'Fl-2 

Same as i,. 2 a=�3 Same as R-a1 
{-.J Same as R-
tv'g Same as R-2 
t-� Sarno as R-13 

ORIGINAL 

08-R40 

N3010-289-7767 1 

Shop Manufacture 1 

Shop Jvlanufacture 1 

Shop Manufacture lp 
LmJ Failure Iten1 2 

N593.5-536-2010 1 

N5935-549-3136 1 

N5905-279-3504 4 
N5905-195-6761 17 

N5905-190-8G80 14 

N590.5-259-7666 1 
N5905-171-2006 3 

N5905-17l-1998 4 
N5905-299-2013 3 

N5905-279-1880 5 
N5905-252-5434 3 
N5905-254-9201 13 

N)905-102-2740 3 

N):'05-195-5571 1 

N5905-192-0667 12 
N5905-190-888) 3 

N5905-279-2515 5 

7-7 
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R41--R94 NAVSHIPS 93294 PARTS LIST 
Rti:CP:IV ,.;H-THANSHITT,m i\N(WHA::..:....:-1:::_ ______ ..--------;,--------r--.---r-· 
H-Ill 
n-h2 
'l-li_l 
Tl-hh 
ll-}Jr; 
R-)g) 
H-47 
R-h8 
H-49 
n-:;o 
:t- '51 
R-S2 
Tl.-)3 
R-51� 
R-55 

Smne a;, H-·h 
S::une as H--� 

T'\ r:'l' lt- _."H) 

R-57 
R-5G 
R-59 
R--(0 
!1-S1 
R-62 

-63 
!1-6!1 
l-65 
.l-66 
:l-67 
1-68 
'1.-69 
:t-70 
1-71 
l-72 

-73 

-74 
--75 
-76 

1-77 
-78 
-79 
-80 

l-G1 
-82 

l-83 
-134 
-G5 

l-06 
-G7 

l.-CC 
-09 
-90 
-91 
.-?2 
1.-93 
�-94 

7-8 

Res is tor, 6Go OJ�IS 1/2 W 
Same .1s H-]J 
S;uno as n-l1 
Smne o.s H-31 
Same as R-27 
nosistor ]}J 1/2 \v 
nesis tor, 3300 0111·1 1/2 ' w 
Ho sistor 470 OHt-1 1 \'/ 
Same as H-31 
Same as H.-4 
Resistor 10 K 1/2 W 
Same as R-2 
Same as R-31 
Same as R-26 
Same as R-1 
Same as R-13 
Same as R-13 
Sc.r,te as R-12 
Resistor 4700 OHN 1 W 
Same as R-2 
Same as R-h8 
Same as R-2 
Resistor 2200 OHN 1/2 \v 
Same as R-48 
Resistor 680 OHH 1 W 
Same as R-61 
Same as R-26 
Same as R-26 
San1e as R-26 
Resistor )000 OHH .30 W TJ!U-Om1 OR-30. 
-)000 
Ilesistor )00 OHH 30 1tl TRU-OJIM OR-30-
)00 
Resistor 2700 OHH 1 W 
Resistor 1200 OHM 1 W 
Resistor 2 )K 2 W POT-OHHITE CLU2)31-
2,?K .±. 10% - 1/411 Dia x 3/811 Long 
Slotted Shaft, with Locking Nut 
Same as R-76. 
Same as R-4 
Same as R-!1 
Resistor 100 K-2W -POT. OHMITE CU-
1041- 1/411 Dia x 211 Long Shaft 
Same as R-4 
Same as R-4 
Resistor 51K 1/2W 
Resistor 15 K 1 W 
Same as R-26 
Same as R-26 
Same as R-1 
Same ::w R-8 
Same as R-1 
Resistor 10 OJIH 1/2 W 
Same as R-4 
Same as Fl.-75 
Sa.rne as R-12 
Same as R-61 

-::-TICpJ:acomont Stock Number 

H)90)-195-67')1 

N5905-192-0390 
N5905-279-3506 
N)90)-279-26213 

N5905-185-8510 

N590)-299-2040 

N5905-279-1876 

N590)-279-2626 

N)905-270-5675 

N590)-l00-6714 

N)90)-279-3837 
N5905-279-255J 
N590)-501-7314{} 

N5905-539-4576l} 

iN5905-279-3496 
!N5905-299-202 8 

IN59o5-19o-ees3 

] 

4 
2 
1 

3 

3 

1 

1 

1 

1 

1 
3 
2 

3 

1 
3 

3 

ORTGINAL 
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.. 
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R95-S"iC 

m�c:o;IVJ.;n. TI\.1\NSNITT:.o:R A.N/WIV\-1 

n-9�� 

I 
S,l.)C•e as n-m� 

11-9(, S0M� aG n-11 
11-9� s�l.1110 as ll-13 
I\-0ll S:1JHC as n-2 
;l-'''' Same as 11-2 
'1-] (1(1 Samo as ll-13 
., ] l'] s· " no ,,- __ . , .uno as .l-� 
It-·J (':' S:-1mO as n- I 
:l-1l�""l S;une as H-� 
li-ld; llc:sintor hro Ol!H 1/2 IV , 
i1-1or; Same as H-2 
11-Jo(; Same as R-2 
n-10j Scune as R-90 
R-10L San1c as R-10h 
R-10. S.::.1no as R-11 
R-11 Same as R-16 
!1.-llJ Rca is Lor 150 OHH 1/2 W 
�1-11::- Sa110 as R.-6 
:1-11· Sar;,t� aG :?.-2 
:i-lli San1e aG R-11 
Il.-11 Same as R-Gh 
R-11<- Same as R-75 
Il.-111 Same as R-13 
.:t-11( Same as ll-13 
:l-11 Sa�:e as R-26 
J.-12 Same as H-CO 
n-1:::>;: :tcsistor 10 H� 1/2 \v 
1-12, Same as R-49 

11-12 _ SaJ;ie as R- 3 

NAVSIITPS 93294 

R-12 Same as R-�[l 

:t-12' S;c.me as R- 3 
R-12 2 Re sis !:,or so Cllll 5 VI omHTE "Brown Devli.l II 

:t-12 Sar.1e as n-GO 
n-12, :tesistor 1200 omx; 2 w 
R-12 Resistor 10 11EG 2 vi 5% 
R-13 J.esistor 2 MEG 1 2 W 5% 
R-lT Resistor 1 HEG l/2 iV 5% 
R-13 Resistor 510K 1/2 iv 5% 
R-13' Same as R-26 
R-131. Same as R-9 
R-13' Same as R-8 
R-13 Same as R-13 
R-13 Same as R-13 
RFC-: RF Choke National R-50 (500 UH) 
RFC-; Sar.1e z.s Il.FC-1 
IlFC-, ill� Choke !·!iller h632 (100 UII) 
RFC-, Same as IlFC-1 
RFC-' Same as RFC-3 
RFC- Same as RFC-1 
RFc-· Same as RFC-3 

3-J Gr.[sta1 Select. 30 Degree Index Assy 
Centralab Part No. PA300 

S-lA 

S-1J3 
S-2 

S-3 

S-311. 
S-3B 
S-3C 

Part of S1.Hafer Centralab Part No. 
PA-l 
Same as S-lA 
Tune-Operate S�d tch Centralab Part 
l"To, PA-5 
Dand Select Svlitch 30 Dcr,ree Index 
Assy. Centralab Part No. P-272 
Part of S3 Centra1ab #PA-5 
Part of S-3 Centra1ab //PA-18 
Part of S-3 Centralab #PA-18 

ORIGINAL 

PARTS LIS1' 

N)905-192-3973 

N.590.5-299-1541 

N$905-279-1865 

N5905.-2 56-[}352 
N5905-279-1Bo5 
NS.905-279-ltl75 
N5905-192-0390 
N5905-279-2.516 

N.5950-647-9281 

2 

1 

1 

1 

1 
1 
1 
1 
1 

4 

3 

N5930-6o7-02981 3 

N5930-581-18711 2 

N5930-581-18741 6 

N.5930-.548-67821 1 

N5930-581-187hl 3 

7-9 



S3D-Vl0 NAVSHIPS 93294 
Rl�CEIVI�Il.-THANSHITTim AN/WHA-1 

S-3D 
')- 3 .� 
s--v 
S-3�1 
18-·h 13···) 
s-6 

T-1 

T-2 

T-3 

iT-lt 

T-5 
T-6 

TB-1 
1'f.-2 
TB-3 
T'3-4 
TB-5 
1"3-6 
Tl3-7 
TB-G 
TB-9 
TB-10 
TB-11 
TB-12 
rn-13 
TB-14 
TB-15 
TB-16 
TB-17 
TB-18 
TB-19 
TB-20 
TB-21 

Prtrt of S3 C8ntralab //P·\-S 
Part of SJ Contra1 nh //PA-lfl 
r:1rL of SJ CcnLrnlab )PA-r', 
l'a1·L or 03 CcntraJnh /t'PA-:; 
f-\<v.Ie ns S? Centra] nb //PA-5 
SHiLclt, II, 11. Smit:.h Part. //)47 -flT22E 
Same afJ S-�; 

:'rnnsfomcr 4r;t;; l<C-Inpu t. XF'JI'IH HILl,i.m. 
;:12-C1 
Transformer 4�5KC Interstaf:iO X1'11R 
J:ILL.J:R 912-C?. 
'l'r<msformor PL & FIL. XFMR. TRIAD 
!U6A 
Transfonncr Audio-Input XFMR TRIAD 
A-lOJ 
Transformer Output Xli'Jv!R TRIAD S29X 
Transfonner FIL. XFNR TRIAD F36A 

Terminal '3oard US.J:CO Part No 1181 
Same as 1':0-1 
Same as T'3-l 
Terminal Board USECO Part No. 1182 
Sa171e as TB-4 
San1e as TD-4 
Same as TB-h 
Same as T13-h 
Srune as TB-4 
Sa.rr.e as TB-1 
Same as TB-4 
::>rune as TB-4 
Same as T3-l 
Same as TB-1 
sar,le as TB-1 
Same as TB-1 
Sarne as TB-1 
Same as TB-1 
Same as TB-1 
Same as TB-1 
'l'�rr,ina.l Strip-Bake1i te Barrier 
Terminal Strip H. H. Smith Part No. 

' 602-4 
TB-221 I Terminal Strip-Bake1i te Darrier 

Terminal Strip H.H. Smith Part No. 
Go2--12 

TB-231 I Same as TB-21 

V-1 
'J-2 
V-3 
7-h 
7-� 
V-6 
V-7 
IV-8 
V-9 
if-10 

7-10 

Tube 12AT7 
Tube 6DA7 
Same as V-2 
Tube 6BA6/57h9 
Tube OA 2/6626 
'l'ube 12AX7 
Same as V-4 
Same as·v-4 
Tube 6AL5/5726 
Tube 6AQ5/609h 

-:�Replacement Stock Number 

PARTS LIST 

-- -·· ·--· · ·-

N5930-5Cl-Hl7h 

H)930-)G1-1C711 
N')?J0-501-JV?h 
H5930-5G1-1C7h 
N5930-0t)0-26Y) I 2 

N59.50-647-G597 I 1 

N59.50-647-7642 I 1 

N59l.�0-204-5439 

1 

1 

1 
1 

12 

8 

2 

N5940-·171-058o I 1 

N596o-615-5528�� 3 
N596o-188-0806 4 

N596o-193-5139-:� 5 
N596o-262-0964{� 1 
N596o-166-7664 2 

N.5960-262-018t){�� 1 
N596o-669-6861{< 1 

ORI.CIUW. 

f� 

, 

.. 

) 

.. 

., 
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PAR'l'S lJ .01' 
RECEIVEH-TRJ\NSMITT.m AN/WllA-1 

NA.VSHIPS 93294 

-.... , ...... -;-1 
� 

V--JJ I V · ·l ? 
V-13 I 
v .. ] ), ,. 

I'.' -1 r� 
V-·16 
V-17 

1\"--lC. 
V-1:1 

Y-1 
T1!R1.1 
Y-·f 
Y-9 

Y-10 

:xi-1 

1':-1 

XI-2 

I-2 
:xi "  -_; 

I-3 

�:r-1, 
I-h 
XF-1 
:0'-2 
:CF-3 
:CV-1 

XV-2 
XV-3 
:cv-h 

I 
:rv-5 
xv-6 
��V-7 

1 7:.V-C 
AJ'-? 
XV-lC 
Tv-1 

ORIGINAL 

Same as V-h 
Same as V--? 
'l'uhc (,tl(\ 
Tt I�'� �-,CI�(., 
Same as V-::' 
Same as V-·h 
Same as V-1 
SamG llf' V -1 
S::unc as V -6 

Type CH-?7/U Crystals Determined by 
F1·eq. Alloca tion of nUSTIIPS 

Crystal 1255KC .005% or better­
i :onitor Pro duets Tyrlo CH-27 /U 
Crystal 455FC . oos�; or better 
llonitor Product.·· """"P C1l-?7/U 

Crystal Oven� Mfg. By 
J. T. Knigh t, Type No. JK09 6.3V 
75 D&! C 

Ho1der, Lamp, 5/8" Red Lucite Lens, 
i·li th 180 K OHH Resistor. E. F. 
Johnson #147-1143-2) Accomodates I-1 

1:.-. .• rJ, ];in. Bayonet 'l'ypc, T3 1/4 N�-
51 Neon Du1b 
Holder, Lamp, 5/8 " Amber Lucite Lens 
With 180 K OHH Res1stor. E. F. 
Johnson #147-1143-4. Accomodates I-2 

San.e as I-1 
:;older, -:Jial Light, .:; , F, Johnson 
Part ,i'l47-329 
Lamp, Dial Light Jl·:in. Bayone t , 'r'JTle 
T3 1/L� (rh7, 6.3V, O.lS Amp 
Same as :cr-3 
Same as I-3 
Fuse Polder, Li tt.J.e Fuse 342003 
"'2Jne as .IP'-1 
Fuse :Ioldcr, Little P'use 357001 
3ocl:et -? Pin Shield 0asc-Jfica 
Filled TSJ.03POl 
Sn.r.1o as :n.'V-1 
Same as XV-1 
Socket - 7 Pin Shield llase-lfica 
Filled TS102P01 
SaM:: e.r.: ;-;:J -h 
Sarna e.s .Av -1 
Sa:me as J:V-u 
Smno as XV -h 
Sarne ar, Xif -h 
Same as XV-4 
Swne as XV-4 

-:�'1eplacoment Stock f)lnnber 

Vll-XV11 

- - . .. , 
··-...---�·i-1 

N)960-5h3-0?(h�· � 1 � ·  � �I 
l.f)960-2?)-U�Gll 1 

BURi!:AU Furnishe< IJ 

1 

1 

N5955-642-52u2�:-l s 

1 

G62h0-223-9100 2 

1 

2 

2 

li5920-280-40f'18 I 2 

1 
N5935-20l-C529�� I 7 

N5?35-232-3758�� I 7 

. I 

I 

7-D 



XVlc-XYo NAVSHIPS 93294 PARTS LIST -�, 
R2DEIVER--TRANSMITTI!:R AN/WRA-J 

XV-12 SaJ'Ile ao XV -1 
XV-1) Some as XV-1 

XV-111 Vcctnr f.tl?'MJ-� Pin Nov. N)?35-50l-6Jl)l::- 4 
,�-] ._; S<1nm as XV -lh 
:.;:v--1c) Vector Gll?TIT-7 Pin !!in. N5?35-25?-464J�: 1 
l..'V-17 S.::u;1e as X:V-14 
X:V-lC Same ar.: l'V -1 

XV-1�' Same as XV-lh . 
• 

J..'V-20 Amphenol -77MIP-0-T OCTAL {Fil. N5935-224-l0)6-:� 6 
Cap. Socket) 

XY-1 Sar.1e as XV -20 
XY-2 SaJ'Ile as XV -20 
XY-3 Sar.1e as XV -20 
XY-h Same as XV-20 
:rr-5 Ci nch-Jones Ho. 2K2C l 
XY-S Same as XV -20 

The following items have not been 
assigned reference designatorst 

Stand-Off, USECO 1550A Shop Hanufacture 20 

Stand-Off, US:!:CO 1550D Shop l1anufacture 6 

Stanrl-Off, USECO Insulated-l400B L<nv Failure Item so 

Plug UG:::'lD/U N5935-20l-3216-:� 3 
··)· ,,"'' 

Jlandset, Local l 
�ectro Voice-Microphone 
trodel· 62 5SKK 

i 
' 

• 

,, 

>meplacement Stock Number 

7-12 ORIGINAL � 
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PAP'l'S .LTST NAVSHIPS 93294 Cl-K3 

V0J,'l'A\r � lll�GUI.AT0fi AN/WR.II.-1 ...-----.-
·
i\'£

F 
l
li 

. lU»C:Al!OI'Il FE:.DERAL No ���tt:t:nP:L� 
'""=- r � NAME AND DESCRIPTION ep;ou''l!nllli c:.Tflf""' ��u•.an� PER iE��P_�·wiF>Sl<J l.'f ... q I ,.- - r l! H\'Ij�.;:• 1\.00� ..J. .1 'V'\...1fi''il. M'� nmtUIG, , f.�:t:.YJJ,Ir;. \·;r tAtf' ' o EQ!JI PI'-Prs ·-�'" • .  

-�- .Z. __ ··- E :-£1 '': .. ': GJ . 

C-1 

C-2 

E-1 

Capacitor 4HFD, 1000 VDCt Cornell­
Dublier. Cat No. TJL 10040J 

Ca pacitor .oo5 MFD Centralab DD16-502 
1600 VDC 

Insulator, Hfg. Johnson Cat. No. 
3.5-.501 

E-21 I Same as E-1 

J-1 

J-2 

J-3 

J-4 

J-5 

J-6 

Plug, }�g. Amphenol, No. 26-4401-16? 

Socket, Hfg. Amphenol, No. 26-4301-
168 

Plug, Hfg. Amphenol, No. AN 3102A-18-
5P 

Socket, Hfg. Amphenol, No. AN31o6A-
18-5S 

Plug, MFG Amphenol No. AN3106A-18-,5P 

Socket, MFO Amphenol No. AN3102A-18-
5S 

J-71 I Same as J-2 

J-81 I Same as J-1 

K-1 

K-2 

K-3 

Relay, DPDT, Hfg. Advance No. AH/2C/ 
ll5VA, ll5VAC 4,50 01-U1S 10 AHPS 

Relay 3PDT, Hfg. Potter-Brumfield 
KA14D 12VDC SAIIPS 
ReJa.y DPDT, 11fg. Advance No. AM/2C/ 
115VA 

*Replacement Stock Number 

ORIGINAL 

N5910-243-6383 �� I 1 

N5910-577-9036 1 

N5970-280-8838 2 

N$935-536-2010 I 2 

N$93.5-549-3136 I 2 

N$935-149-3421 I 1 

N$935-552-2808 * I 1 

1 

1 

N5945-237-1145 1 

1 

1 
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Hl-TP NAVSHIPS 93294 

VOI.TAGi� REGULATOR AN/WRA-1 

R-·1 

R-2 
H-3 
R-4 

R-5 
R-6 
R-7 
R-8 

T-1 

TB-1 

V-1 
V-2 
V-3 
V-4 
V-5 

Resistor, 10,000 Ofn.'IS, 10 WATT 
Ohmite Brown Devil 
Resistor, 22,000 OHMS, 1 WATT 
Same as R-2 
Potent., 25,000 OHMS, Mfg. Ohmite, 
Type AB, Cat. No. CLU2531 
Resistor, 47 OHHS, .5 WATT 
Resistor, 20 OHMS, .5 W�TT 
Resistor, 100,000 OHMS, .5 WATT 
Same as R-7 

Transformer t Filament, Mfg. Her:l.t, 
Cat. No. 3145 DIU ll5V SEC lOV ® 5 
MIPS 

Terminal Board, USECO 1182 

Tube, Electron 8005 
Tube, Electron OA2 
Same as· V-2 
Tube, Electron, OB-2 
Same as V-4 

XF-11 I Holder, Fuse Extractor Post, Little 
Fus e No. 342003 

XV-1 

XV-2 

XV-3 
XV-'4 
XV-5 

TP 

TP 

7-lh 

Socket, Tube 4 pin, Mfg. E. F. John­
son, No. 123-210-200 
Socket, Tube 7 pin, Ceramic, Mfg. 
EBY 8328 
Same as XV-2 
Same as XV-2 
Same as XV-2 

Hisc. Items Not Assign e d  Ref. Desig. 

Standoff-USECO lUOOB 

Test Point, H. H. SMITH Cat. No. 223 
�D 

Test Point, H. H. SMITH Cat. No. 223 
BLACK 

Tube Cap, National SPP9 

Tube Shi eld, Typ e TS-l03U03 

* ll.eplacem ent Stock Number 

4 

1 
N5905-299-2022 I 2 

N5905-50l-7314 *I 1 

N5905-252-4018 

I 
1 

N5905-279-3520 1 
N5905-195-6761 2 

1 

Shop ManufacturecJ 1 

N5960-116-9988 1 1 
N5960-262-0964 * 2 

N5960-262-3763 *I 2 

N5920-280-4088 1 

N5935-666-3363 *I 1 

N5935-222-9850 I 4 

3 

N59J5-237 -3957 * I 1 

N5935-201-3456 * I 1 

N5940-151-4045 

N5960-284-4352 

1 

4 

PARTS US1' 

ORIGINAL 

·"'···· . 1 

1 

" 

:> 

" 

,., 

\,j 



(' 

¢ 

... 

( 

..., 

# 

(, 

PARTS UST J,C11.111 :n•:,\ Cll NAVAl. SHTPY ,\Jm 

LINE COUT'I.fo:H 1\N/HRi\-1 

Fa� (/) 

)\':- �'1 NAME AND DESCRIPTION 
SIG g 

C-1 C:tpaci tor V'lriablo, llfr,. Carduell, 
. No. 60lG-1Lo run� t1AX • 

p-? 

�-3 
�-h 
p-5 

p-6 
P-7 
c-G 
u-9 

C-10 
r.-n 

PR-1 �-1 

t-2 

J-:10 
J�lO� 
�W-1 

IL-lA 
f.'-2 

�-3 

J.--4 

�-5 

;-1 

twc-
1 

t?-1 
-3 

t?-h 

ORIGINAL 

Cnpacitor .01 HFD J.mn: EF .01, Body 
Style 811 
Capacitor 220 HMF 10:� Ceramic, 
Tublar, �RI6 t�1c GP-2K-221 
Same as C-2 
Capacitor, .001 HFD I!:RU: b'D .001 
Body Style 501 
Same as C-2 (Haunted on Part 1/FC-
1-01 TBL) 
Same as C-5. 
Sm;1e as C-5 
SmHe as C-? (l'lountcd on Part ,n�c-1-
01 TilL) 
Same as C-5 
Capacitor 10 Hl'!F rmn ,ilJ 10 r.ody 
Style C31 
Rectifier, Crystal Diode Type J.N69 
Knob, Hain Tune, I<fr;. l!ational, 
Vernier Dial, Type AH (3") 
Knob, Pointer RF Select., 11aytheon 
Cat. Eo. 90-4-?r. 
1Bl�ntacle, #49194 (On Part #FC-1-01 
Pluf Amphenol Type 71-lL 

thi , RFi ger�ic� Mfg. Miller, No. 
03 . •  9- • M�cro 'Y · 

Coil, RF, Shop Mfg. Plan CDP-2/6728-T 
.Joil, hi, Geramic, llfr;. Hiller; Ho. 
4404 1.5-3.2 J:icroh1y 
Coil, RF, Ceramic, Hfg. Hiller, No. 
4405 3.1-6.0 Hicroh':r 
Coil, IlF, Ceramic, l!fg. Hiller, No. 
4406 G. 7-15 Jiicroh1y 
CoH, RF, Ceramic, llfg. liiller, No. 
4407 14.0-31 Hicroh1y 
l·Ieter, 0-100 D.C. liicro Ammeter, 
Interna:jional Jnstr. Inc. Hodel 153C 
won 
Choke, RF, 62 l!icroh 1y .. Hfg 
!·Iiller No. 4630 
Resistor, 68 OJn!S, 1 ilATT 
Resistor, !((0 l< ()TIHS • •  5 vlatt 
Re3is'c.or, h7:� OT1J1:'l, 1 iJatt 

LOCATION 
FUNCTION 

Cl-·Rh 

FEDERAL HO. QUANTITY 

STOCK NUMBEF p.c;n. '"-QUIP STOCJ( 
RE_PAIR REP AI� jE�IP l�li��'T PAlm 

1 

H5910-270-90U8 h 

Nt:;910-236-h508 1 

N5910-636-2321 L 

1 

N 5960-194-9400 1 
1 

N 5355-644-2124 1 

N 5935- 666-1334 1 
1 
1 

Shop Mfg. 1 
1 

1 

1 

1 

1 

1 
I 

U)?0)-279-1733 1 I 
N5905-279-2515 1 I 

I 

N5905-299-2013 1 I 
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R5-Vl NAVSHI PS 93294 PARTS IJST 
� 

_ .... ..._ ............ '-" ... ... ... .... £, ••.o.w� .a.. 

R-5 Resistor, 33,000 OI�S, .5 Watt N 5905-171-1990 1 
R-6 Resistor, 4, 700 Ol�S, 1 Watt N 5905-299-2040 1 

(Nounted on Part /NC-l-01 TBL) t 

S-1 Switch, Toggle, DPST, 125V, 6 AMPS, N 5930-050-2635 1 
H. Smith Cat. 547ST22K 

S-2 Switch Section, Centralab PA18 1 

s-o-:: 30° Index Assembly, Part, of S2 N59J0-6o7-029tl 1 
(PA-300) 

.,. 

T-1 Transformer, Fil. Triad No. F-14X N 5950-645-0888 1 

TB-1 Terminal Board, USECO 1182 1 

XF-1 Holder& Extractor Post Fuse,Little N. 5920-280-4088 1 
Fuse 3 2003 

�� 

XV-1 Socket, Tube, 9 Pin Shield Base-Mica N '5935-2ot-8S29 ::1 

Filled TS103P01 

V-1 Tube 6CL6 N596o-295-8464 1 

Nisc. Items Not Assigned Ref Desig. 

Standoff, USZCO 1400B 4 c) 

.. 

. , 

*Replacement Stock Number j 
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LIST OF l'lANUFAC'l'UH.Ell.S Nl\. VSHIPS 93291� PARTS LIST 

IJ:ST OF :t,ll\.NUFACTUHERS 

Advance Relays •. ••• • • •• • •• • •••••••• • • • • ••• Burbank, Calif. 
1\.mphenol ••• • •• .• .••••••• • • • •••• • • . • • • • • • •• Chicago, Illinois 
Arco Electronics Inc • • . .•••••••••••••• • • • • Nevl York, N. Y. 
Cardwell Hfg. Co ••••••••••• • ••••• • •• • • • • •• Wichita, Kansas 
C entralab •••• •••••••••• . •••• •••••• .••••••• Hilwaukee, Wisconsin 
Collins . .. . . ••.•. . . . . . • •. . • . . .••• . • . . ••• .• Cedar Rapids, Iowa 
Cornell Dubilier •• • • •••••••• • • • •••••• . •••. South Plainfield, N. J. 
Electro-Voice ••••••••• •• • •• .••••• ••••• • • • •  Buchanan, fftchigan 
Erie Resistor Corp ••• • ••••••••••• • • •••••• • Erie, Pa. 
International Instrwnents ••• • • • ••• • • .••••• NeH Haven, Conn. 
Johnson, E. F • ••••• •• • • • ••••••••••• • • •••• . •  'Vvaseca, Minnesota 
James Knight •• ••••••• . • • • • • . • ••••••••••••• Sandwich, Illinois 
Little Fuse ••• • • • . • •••••• • ••• • •••• • ••••• • •  Des Plaines, Illinois 
Heri t • • • •• • .••••• • • • •• .•••••• • • • • •••••••• • Hollywood, Florida 
Niller, J. I;J • • • • • • • • • • • • • • • • • • • •• • • • • • •• • •  Los Angeles, Calif. 
Honitor Products •• ••••• ••••••••• • •••• ••••• South Pasadena, Calif. 
National Co ••• ••• • • ••••• • ••••••••••• • • • ••• Halden, Hass. 
Ohmi te ......................... ........... Chicago, Illinois 
Potter & Brumfield • • • ••••• • • .•• ••••••••• • •  Princeton, Indiana 
Raytheon •••••• • •••• • • •••••• • • •• • ••••••• ••• lvaltham, Hass. 
Sangamo • • • ••• ••• • . •••• • ••••• ••• • •• • • • • • • . •  Narion, Illinois 
Simpson • • •. .. .. . . . . . . .. . . • . . .. . • . . . .. . . .. .  Chicago, Illinois 
Smith, H. I-I . •••••••.••.•. .••. . • .•••. . .•• . •  Brooklyn, N. Y. 
Sparks-Tarzian •••• • • ••• ••••• . . ••••• ••••••• Bloomington, Indiana 
Sprague • • ••• .• .•••••••• •••• .••• • .•• • • • • • • • North Adams, !1ass. 
Swi tchcraft ••• •••• • • • • • • . .••• • •• . • •••• • • •• Chicago, Illinois 
Triad .• . • ••• .••. .••. . . . •• .. . . .• . . . . •..•• . .  Venice, Calif. 
USECO ••• • • • ••••• . • •••••••• • • • • • • • • • • • • • .•• Litton, Indiana 
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