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WARNING 

HIGH VOLTAGE 

is used in the operation of this equipment, 

DEATH ON CONTACT 

may result if operating personnel fail to 

observe safety precautions. 



DESTRUCTION NOTICE 

——————————————————————————— 

WHY—To prevent the enemy from using or salvaging this equipment for his benefit. 

WHEN When ordered by your commander. 

HOW—1. Smash—tUse sledges, axes, handaxes, pickaxes, hammers, crow bars, heavy tools. 
Cut—Use axes, handaxes, machetes. 
Burn—Use gasoline, kerosene, oil, flame throwers, incendiary grenades. 
Explosives—Use firearms, grenades, TNT. 
Disposal—Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter. eU PN 

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS EQUIPMENT 
WHAT—1. Smash—Meter, crystal, controls, tubes, coils, microphone, switches, capacitors, dyna- 

motors, relays. 

Cut—Cords, headsets, cables, wiring. 
Burn—Cords, Technical Manuals, resistors, capacitors, coils, wiring, relays. 
Bend—Panels, cabinet, mounting, mast sections, chassis. 
Bury or scatter—aAll the above pieces after destroying. 

toج ود ‏ 
e 

DESTROY EVERYTHING 
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SAFETY NOTICE 

Voltages as high as 650 volts are used in the operation of this equipment. These voltages 
are dangerous to life. 

Do not change tubes or make adjustments inside the set with the high-voltage supply on. 

A few service checks must be made inside the set with the hign voltage on. When making 

these checks, always have present another person capable of rendering aid. Keep one hand in 

your pocket while making high-voltage measurements. This precaution will prevent touching the 

electrical circuit with more than one part of the body at one time. 

Be sure that high-voltage plate circuits are dead before performing preventive maintenance 

on this equipment. High-voltage capacitors in power supplies must be discharged manually 

before performing preventive maintenance operations. 

When servicing the equipment, open the vehicular battery circuit. Shorting this battery 

circuit will cause a flash and severe burns unless the power is turned off. 

High radio-frequency voltages may develop on the antenna of this radio set. Do not touch the 

antenna while the set is turned on. Radio-frequency burns may result. 

WARNING 

Do not add gasoline to the vehicle fuel tank when the transmitter is on. Radio-frequency volt- 
age may cause a spark which will result in an explosion. Turn off the radio transmitter and keep 
it off until refueling is finished. 



RESCUE. 
In case of electric shock, shut off the high voltage 

at once and ground the circuits. If the high voltage 

cannot be turned off without delay, free the victim 

from contact with the live conductor as promptly as 

possible. Avoid direct contact with either the live 
conductor or the victim’s body. Use a dry board, dry 

clothing, or other nonconductor to free the victim. 

An ax may be used to cut the high-voltage wire. Use 

extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 

d. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 

the base of the brain. If the shock has not been too 

severe, the breath center recovers after a while and 

normal breathing is resumed, provided that a suf- 

ficient supply of air has been furnished meanwhile 

by artificial respiration. 

b. The victim is usually very white or blue. The 
pulse is very weak or entirely absent and uncon- 

sciousness is complete. Burns are usually present. 

The victim’s body may become rigid or stiff in a 

very few minutes. This condition is due to the action 

of electricity and is not to be considered rigor mor- 

tis. Artificial respiration must still be given, as sev- 

cral such cases are reported to have recovered. The 

ordinary and general tests for death should never 

be accepted. 

TREATMENT. 

a. Start artificial respiration immediately. At the 
same time send for a medical officer, if assistance is 

available. Do not leave the victim unattended. Per- 

form artificial respiration at the scene of the acci- 

dent, unless the victim’s or operator's life is endan- 

gered from such action. Im this case only, remove 

the victim to another location, but no farther than 

viii 

is necessary for safety. If the new location is more 

than a few feet away, artificial respiration should 
be given while the victim is being moved. If the 
method of transportation prohibits the use of the 

Shaeffer prone pressure method, other methods of 

resuscitation may be used. Pressure may be exerted 

on the front of the victim's diaphragm, or the direct 

mouth-to-mouth method may be used. Artificial res- 

piration, once started, must be continued, without 

loss of rhythm. 

b. Lay the victim in a prone position, one arm 
extended directly overhead, and the other arm bent 

at the elbow so that the back of the hand supports 
the head. The face should be turned away from the 

bent elbow so that the nose and mouth are free for 

breathing. 

€. Open the victim's mouth and remove any for- 

eign bodies, such as false teeth, chewing gum, or 

tobacco. The mouth should remain open, with the 
tongue extended. Do not permit the victim to draw 

his tongue back into his mouth or throat. 

d. If an assistant is available during resuscita- 
tion, he should loosen any tight clothing to permit 
free circulation of blood and to prevent restriction 

of breathing. He should see that the victim is kept 
warm, by applying blankets or other covering, or 

by applying hot rocks or bricks wrapped in cloth or 
paper to prevent injury to the victim. The assistant 

should also be ever watchful to see that the victim 

does not swallow his tongue. He should continually 

wipe from the victim's mouth any frothy mucus or 

saliva that may collect and interfere with respira- 

tion. 

e. The resuscitating operator should straddle the 

victim's thighs, or One leg, in such manner that: 

(1) the operator’s arms and thighs will be ver- 

tical while applying pressure on the small of the vic- 
tim’s back; 

(2) the operator’s fingers are in a natural po- 
sition on the victim's back with the little finger lying 
on the last rib; 

(3) the heels of the hands rest on either side 

of the spine as far apart as convenient without al- 
lowing the hands to slip off the victim; 

(j) the operator’s elbows are straight and 

locked, 

f. The resuscitation procedure is as follows: 

(1) Exert downward pressure, not exceeding 

60 pounds, for 1 second. 

(2) Swing back, suddenly releasing pressure, 

and sit on the heels. 

(3) After 2 seconds rest, swing forward again, 

positioning the hands exactly as before, and apply 

pressure for another second. 5 

9. The forward swing, positioning of the hands, 

apd the downward pressure should be accomplished 
in one continuous motion, which requires 1 second. 

The release and backward swing require 1 second. 
The addition of the 2-second rest makes a total of 4 

1115338-D 



A. CORRECT POSI- 
TION. Operator's elbows 
straight and locked. Vio- 
tim's face turned away 
from bent elbow and resting 
on back of hand. 

B. FORWARD SWING 
AND POSITIONING OF 
HANDS. Little finger 
rests on last rib. 

C. DOWNWARD PRES- 
SURE. Arms and thighs 
tertical. 

D. REST POSITION 
Operator releases pressure 
suddenly, swings back on 
heels, and rests for 2 
seconds. 

seconds for a complete cycle. Until the operator is 

thoroughly familiar with the correct cadence of the 
cycle, he should count the seconds aloud, speaking 
distinctly and counting evenly in thousands. Exam- 
ple: one thousand and one, one thousand and two, 

etc. 

h. Artificial respiration should be continued until 

the victim regains normal breathing or is pro- 

nounced dead by a medical officer. Since it may be 

necessary to continue resuscitation for several 

hours, relief operators should be used if available. 

RELIEVING OPERATOR. 

The relief operator kneels beside the operator and 

follows him through several complete cycles. When 

the relief operator is sure he has the correct rhythm, 

he places his hands on the operator’s hands without 

applying pressure. This indicates that he is ready to 

take over. On the backward swing, the operator 

moves and the relief operator takes his position. 

The relieved operator follows through several com- 
plete cycles to be sure that the new operator has 

the correct rhythm, He remains alert to take over 
instantly if the new operator falters or hesitates on 

the cycle. 

STIMULANTS. 

а. If an inhalant stimulant is used, such as aro- 

matic spirits of ammonia, the individual administer- 

ing the stimulant should first test it himself to see 

how close he can hold the inhalant to his own nos- 

tril for comfortable breathing. Be sure that the in- 

halant is not held any closer to the victim's nostrils, 

and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 

he may be given hot coffee, hot tea, or a glass of 

water containing %2 teaspoon of aromatic spirits of 

ammonia. Do not give any liquids to an unconscious 

victim. 

CAUTIONS. 

a. After the victim revives, keep him LYING 
QUIETLY. Any injury a person may have received 

may cause a condition of shock. Shock is present if 

the victim is pale and has a cold sweat, his pulse is 

weak and rapid, and his breathing is short and 

gasping. 

b. Keep the victim lying flat on his back, with 
his head lower than the rest of his body and his 

hips elevated. Be sure that there is no tight clothing 

to restrict the free circulation of blood or hinder 

natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care- 

fully as he may suddenly stop breathing. Never 

leave G resuscitated person alone until it is CER- 

TAIN that he is fully conscious and breathing nor- 

mally. 

TL15338-E 



Figure 1. Radio Set SCR-508-(*), 



This manual supersedes TM 11—600, Radio Sets SCR-508-(*), SCR-528-(*), and SCR-538-(*), 25 March 1948; 

including C 1, 19 January 1944; and C 2, 20 January 1945. 

PART ONE 

INTRODUCTION 

Section |. DESCRIPTION OF RADIO SETS 
SCR-508-{*), SCR-528-{*), AND AN/VRC-5 

|. General 

a. Radio Sets SCR-508-(*), SCR-528-(*), 
and AN/VRC-5 provide frequency-modulated 

(f-m) radiotelephone facilities. The radio sets 

may be installed and operated in combat vehi- 

cles such as tanks, scout cars, half-tracks, and 

command cars, or any other authorized vehi- 

cles (fig. 1). 
b. Radio Set SCR-508- (*) consists basically 

of Radio Transmitter BC—604-(*) and two 

Radio Receivers BC-603-(*) (fig. 2). The 

transmitter provides f-m, radiotelephone trans- 

mitting facilities for antiaircraft and antitank 

warning and control nets, for base stations at 

battalion command posts for fire control and 

fire-direction nets, and for intrabattalion com- 

munication. The receivers provide f-m radio- 
telephone reception facilities for car, platoon, 

company, battalion, and regimental command- 

ers, and for staff officers and commanders in 

higher echelon. 
c. Radio Set SCR-528-(*) consists mainly 

of one Radio Transmitter BC-604— (*) and one 
Radio Receiver BC-603-(*) (fig. 2). 

d. Radio Set AN/VRC-5 is used for inter- 
communication with Radio Set SCR-508(*). 

It consists of Radio Receiver BC-603- (*) and 
‘Radio Transmitter BC—604—(*) mounted on 

Mountings FT-346 and FT-508, respectively. 

e. Radio Sets SCR-508-A, SCR-508-C, and 

SCR-508-D are identical except that equip- 

ments marked with issue letters C and D in- 
clude modifications. The same is true of Radio 
Sets SCR-528—A, C, and D. 

f. Later models of Radio Sets SCR-508- (*) 

have been modified by the manufacturer and 

. incorporate all or most of the first 10 modifi- 
cation work orders. The nameplates of the 
basic components of these equipments are 

marked with the letter M following the nomen- 

clature of the equipment thus: Radio Receiver 

BC-603-(*)M. The radio sets are designated 

as Radio Sets SCR-508—A M, CM, апа DM. The 

same is true of later models of Radio Sets 

SCR-528-(*). These modified equipments will 

be referred to in the manual as Radio Sets 

SCR-508-(*)M, and SCR-528-(*) M, whereas 

the SCR-508-A, C, and D models and SCR- 

528—A, C, and D will be referred to as the un- 

modified earlier models of Radio Sets SCR- 

508—(*), and SCR-528-(*), respectively. 

g. Official nomenclature followed by (*) is 

used to indicate all models of the item of equip- 

ment included in this technical manual. Thus 

Radio Set SCR-508-(*) represents Radio Sets 

SCR-508-A, C, D, AM, CM, and DM. 

SCR-508-(X) 

SCR-528 - (X) 

RADIO TRANSMITTER 

BC- 604- (X) 
RADIO 

RECEIVER 
BC-603-(*) 

MOUNTING FT-237+%) 

_ AN/VRC-5 

RADIO TRANSMITTER 
BC-604-(X) 

RADIO 
RECEIVER 

BC-603-(X) 

, 

MOUNTING "FT-346 ` 
MOUNTING FT-508 TLIS973A 

Figure 2. Radio Set SCR-508-(*), SCR-528-(* ), 
AN/VRC-5, basic components. 



2. Application of Equipment 

a. A simple block diagram of a communica- 

tion system using Radio Set SCR-508-(*) in 

each of two vehicles is shown in figure 3. Each 

radio station may transmit on any one of 10 

channels and receive on any one of 20 preset 

channels. Radio Receiver BC-6083-(*) may 

also be tuned manually to any frequency in the 

range 20 to 27.9 megacycles (mc). Two-way 

communication may be established between the 

stations by use of a single channel, or by use 

of two channels. Hence, each station may 

operate in the same or several tactical nets 
and in liaison channels according to the plan of 
combat operation. The antenna at each station 
is connected to the two radio receivers during 

stand-by periods and to the transmitter during 
transmission. An interphone system using the 
transmitter audio stages is provided for com- 
munication between vehicle members. 

TL 159635 

Figure 3. Radio Set SCR-508-(*), simple block 
diagram. 

b. The block diagram of a communication 
system using Radio Set SCR-528- (*) is similar 
to the system using Radio Set SCR-508- (*). 
However, the number of preset receiving chan- 
nels is reduced to 10 as only one receiver is 
provided. 

c. Radio Set AN/VRC-5 is essentially the 
same as Radio Set SCR-528-(*), except that 
two mountings are used. 

d. Figure 4 shows the location of the radio 
set in the frequency spectrums. This figure 
also shows other radio sets with which Radio 
Sets SCR-508- (*), SCR-528-(*), and AN/ 
VRC-5 can communicate. 

3. Technical Characteristics 

a. RADIO TRANSMITTER BC-604-(*). 
Frequency range: 

10 preset channels....20.0 to 27.9 megacycles 

(me) (80 channels). 

Frequency range (Cont.) 

Channel spacing...... 100 kilocycles (ke) 
Crystal frequency..... 370.370 to 516.667 ke 
Transmitter type..... f-m 

Type of signal trans- 

пей LL m voice 

Distances rauge. e n 10 to 15 mi $ 

Type of modulation....... phase modulator coi: 
Power input: 

l2-voltinpub..7..-.-2« 20 amp 

Z4-volb-dnputo de u 220 12 amp 

Nominal power output....30 w 

Whip antenna...... ......10 ft long. Consists of Mast 

Sections MS-116, MS- 

117, and MS-118 mounted 

on Mast Base AB-15/GR. 
e... 12-v vehicular battery 

through Dynamotor DM- 

35-(*), or 24-v vehicular 

battery through Dynamo- 

tor DM-37-(*). 

Power supply... 

Weight era Mil 67 lb 
Nominal frequency devia- 

HON om «кз ПОШУ 40 ke 

Frequency multiplication. .54 

Interphone output......... 3 w 

Number of tubes.......... 8 

ҮЛ 29102, VIS 

V105, V106, V107, 

ando VS LT VT-164 or JAN-1619 
Vt04 G uy t m a VT-165 or JAN-1624 

b. RADIO RECEIVER ВС—608—(*). 
Frequency range.......... 20.0 to 27.9 me 
Receiver CIBE anae A superheterodyne, f-m 
Type of signal which can 

Бе кебсетуей u cerho е voice 

Number of preset channels. 10 

Control of channels....... local only 

DENSILLVIt Yer Е ТАА 1 microvolt (uv) 
Intermediate frequency 

(nominal) Pate E 2.65 mc 

Bandwidth secs este 80 ke 

Power output, speaker..... 2w 

Power output, headset..... 0.2 w 

САПЕ А ИА lamp 

Noise suppression......... squelch 

Power input: 

12-volt mip Ute 49-9139 4 amp 

24=-volt'impat 25 2 amp 
Power SUpDIT reta ne an: 12-v vehicular battery 

through Dynamotor DM- 

34-(*), or 24-v vehicular 

battery through Dynamo- 
tor DM-36-(*). 

Antenna E O Uses same antenna as 

; transmitter 

Weleh SOT 85 lb 

T This value is an approximation, since the range 
will vary considerably according to terrain and at- 
mospheric conditions. 
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unit and an installation unit. The basic unit 
маи Of ibas е 10) Ре is common to all installations. The installation 

VE Aaa sols OILED е АНА АСК unit varies and depends upon the type of in- 
VS AS TEE e VT-94 or JAN-6J5 stallation. The table below is the Parts Con- 
e eames VT-209 or JAN-12SG7 trol Lists listing of components of the radio set 
R gir ENS SS yy VAS d TIAE. required for its installation in a personnel car- 
МАЕ et Dr VT-90 or JAN-6H6 rier half-track M3A1. These components, how- 
DE TOTNM. VT-107-A or JAN-6V6GT ever, will vary from time to time. Figures 5 РРО V Oa UR" VT-229 or JAN-6SL7GT { : : VOO Ак INI AS VT-229 or JAN-6SL7GT and 6 show the components actually provided in 

one instance where a radio set was ordered. The 
4. Table of Components 12-volt basic unit, common to all 12-volt in- 

a. RADIO SET SCR-508-(*). Radio Set SCR- stallations, is shown in figure 5 and a typical 
508-(*) is composed of a 12- or 24-volt basic installation unit appears in figure 6. 

ZEIT eS eee ee z "т Te TPORPUDTUEPITO At BERE a igs Sa 

RADIO TRANSMITTER RADIO RECEIVER CONNECTOR ANTENNA A-62 CHEST CH-264 | 86-604-(5% BG-603-(x) (CONDUIT) (PHANTOM) eru 

MAST SECTION 
MS-1I7 

MAST BASE 
_ AB-15/GR | DYNAMOTOR | : В 

2» DM-35-(X) MOUNTING FT-237-(X) DYNAMOTOR 0M-34-(X) 
Р А TOUR 

DU E SEE 

Figure 5. Radio Set SCR-508-(*), basic unit. (12-volt). 

Seon ETE 

MAST BASE 
BRACKET МР-52, 

CABINETS OH TIR N MOUNTING FT-284 

ІМТЕКРНОМЕ 
CONTROL BOX BC-60 

BAG OF 
HARDWARE 

,GONNEGTOR 
(APPLETON) 

CORD cD- 604 

4 Figure 6. Radio Set SCR-508-(*), typical installation unit. 



Basie Unit (12-volt) : 

Antenna A-62 (Phantom).. 

Mast Base AB-15/GR..... 

Dynamotor DM-34-(*).... 

Dynamotor DM-35-(*).... 
Mounting FT-237-(*)..... 
Mast Section MS-117...... 
Mast Section MS-118...... 

Installation Unit: 

Interphone Control Box BC- 

1 7 

1 15 

2 11% 

1 11% 

L 2 

1 12% 

1 11% 

2 4% 

1 5% 
1 5% 

2 

2 

6 ft. 

39! 

1 414 

1 18 

18 ft. 

1 5 

Mes 
1 | 

1 | 26 
1 

1 

2 

1 

1 

1 

4 4 0.06 . 3 
2 

6% 12% 0.5 35 

10% 18 1.2 67 

4 42 0.18 Et 

10% 32 2.2 33 

6% 11% 0.54 12 

8 615 0.05 4.7 

4% 814 0.1 9.2 

13 88% 1.87 44 

39% 0.7 

39 5% 0.8 

12 0.4 

1% 0.3 

2% 414 0.06 1.8 

16 36 5.9 92 

252 1.4 

12 33 1.12 | 26 
1.0 

0.01 

20 

0.7 

1.8 

1 

| | 2 

| 1% | 0.8 
| 0.3 

Note. This list is for general information only. See appropriate publications for information pertaining to 

requisition of spare parts. 

b. RADIO SET SCR-528-(*). Radio Set 

(See fig. 2.) 

SCR-528-(*) is identical to Radio Set SCR- 

508-(*), except that Radio Set SCR-528- (*) 

has one Receiver BC-603-(*) instead of two. 

c. RADIO SET AN/VRC-5. Radio Set AN/ 

VRC-5 is identical to Radio Set SCR-528- (*) 

/ 

Component 

Mounting FT-346......... 

Mounting FT-508......... 

7 

except that Radio Set AN/VRC-5 has two 

separate mountings, FT-346 and FT-508, for 

the receiver and transmitter, respectively. (See 

fig. 2.) A typical installation of Radio Set AN/ 

VRC-5 is illustrated in figure 7. Weights and 

dimensions of the mountings used in this set 

are shown in the following table. 

Depth Length Volume | Weight Required Height 

No. (in.) (in.) (in.) (cu. ft.) (1.) 

T 3% 7 11% 0.2 6 

1 4% 9% 19% 0.3 14.7 

Note. This list is for general information only. See appropriate publications for information pertaining to 

` requisition of spare parts. 

5 



7 Ae 

TRANSMITTER ̀  

Figure 7. Radio Set AN/VRC-5, mounted in Twin 40-тт Gun Motor Carriage, M19, 

5. Packaging Data 

a. Radio Set SCR-508-(*) is packed in 

Seven wooden boxes, six of which contain the 

components of the basic unit and one of which 

contains the installation unit. Radio Set SCR- 

528- (*) is packed in six boxes, or one less than 

required for the SCR-508-(*), since it in- 

cludes one receiver instead of two. 

b. Domestic and export packaging and pack- 

ing are the same for both sets except that 

moistureproof and vaporproof barriers, desic- 

cant, and waterproof box liners or bags are 

not required for domestic packing. The follow- 

ing table lists the dimensions, volume, and 

weight of the boxes containing Radio Set SCR- 

508- (*). 

Note. Items may be packaged in a different manner 

from that shown, depending upon supply channels. 
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Radio Set SCR-508-(*) 

Item Outside dimensions pue ion 

(im) (approx.) (Ib.) 

Box No..1 | 39 x 17 x 9% ST 83 

Box No. 2 | 17% x 14% x 12% 2 65 

Box No. 3 | 17% x 14% x 12% 2 65 

Box No. 4 | 33 x 15% x 16 4.7 129 

Box No. 5 | 45x10%x6% 2.8 70 

Вох No. 6 | 21 x 183% x 1376 2.2 50 

Box No: TAO Рб x25 14.2 248 

c. Radio Set AN/VRC-5 is packed in ap- 

proximately the same manner as Radio Set 

SCR-528—(*). 

6. Radio Transmitter BC—604-(*) 

'This f-m transmitter operates over a frequency 

range of 20.0 to 27.9 mc and delivers a carrier 

power to the antenna of approximately 30 

watts. Figure 8 is an oblique viéw of the trans- 
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Figure 8. Radio Transmitter BC-604-(*), with crystal unit operating compartment open, oblique view. 

mitter. A view of the right-hand end of the 

transmitter showing the various controls and 

access openings is shown in figure 9. The 

front panel contains 10 push buttons (fig. 10) 

by means of which any of 10 preadjusted trans- 

mitting channels may be immediately selected. 

The transmitter audio stages are used to modu- 

late the r-f carrier, and are also used for inter- 

| phone operation. The use of the transmitter 

as a radio transmitter or as an audio amplifier 

is controlled at the transmitter panel or from 

remote interphone control boxes. When the 

transmitter dynamotor is on, the receiver out- 

put is disabled. Audio modulation of the trans- 

mitter is heard as sidetone in all interphone 

headsets. Either a carbon or a magnetic micro- 

phone may be used with the transmitter. The 

magnetic microphone, however, is not generally 

used. The transmitter receives its power from 

a 12- or 24-volt dynamotor mounted in the 

transmitter. The top and bottom dust covers 

can be removed by turning the fasteners 4 Figure 9. o Seen ee 

turn to the left and lifting the covers off the (es г 

| transmitter. 



Figure 10. Radio Transmitter BC-604-(*), push-button 
assembly, left side view, 

7. Radio Receiver BC—603-(*) 

The receiver is of the superheterodyne type 
and is intended for reception of f-m signals 
within the range of 20.0 to 27.9 mc. The re- 
ceiver can deliver an output of approximately 
2 watts to its self-contained speaker or about 
200 milliwatts to its headset circuits. A front 
view of the receiver is shown in figure 11 and 
an oblique rear view is shown in figure 12. 
The front panel contains 10 push buttons by 
means of which any one of 10 preadjusted 
receiving channels may be selected. (See fig. 
15.) 
The receiver is mounted on the right-hand side 
of Mounting FT-237. А disabling circuit 
grounds the output stage of the receiver when 
the transmitter dynamotor is on. The receiver 
output is also fed to the crew member inter- 
phone stations through the mounting. A 
squelch circuit is provided to eliminate noise 
when no signal is being received. In addition 
to the usual limiter circuits, a delayed auto- 
matic-volume-control (a-v-c) circuit is incor- 
porated to limit the signal more efficiently prior 
to its application to the discriminator. The 
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power for the receiver is supplied by a 12- or 
24-volt dynamotor mounted in the receiver. 
The receiver dust cover may be removed by 
turning the fastener on the rear of the cover 
(fig. 12) 14 turn to the left and slidiug the 
cover off the rear of the receiver. 

8. Dynamotor DM-34-(*) or DM—36-(*) 
The two dynamotors that can be used for the 
operation of the receiver are identical except 
for the input voltage. Dynamotor DM-34-(*) 
operates from a 12-volt battery and Dynaraotor 
DM-36-(*) operates from a 24-volt battery. 
Two views of the dynamotors are shown in 
figures 14 and 15. 
The dynamotors are totally inclosed. Their 
armatures are dynamically balanced and are 
supported by two single-race ball bearings. 
Both dynamotors are shunt wound. The pri- 
mary and secondary windings are wound in 
the same armature slots, but the two windings 

Figure 11. Radio Receiver BC-603-(*), front view. 
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Figure 13. Radio Receiver BC-603-(*), push-button 
assembly, right side view. 
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Figure 14. Dynamotor DM-34-(*) or Dynamotor 
DM-36-(*), side view. 

Figure 15. Dynamotor DM-34-(*) or Dynamotor 
DM-36-(*), bottom view. 

are brought out to separate commutators 

mounted on opposite ends of the armature 

shaft. A multicontact jack on the base of each 

dynamotor is wired so as to make the neces- 

sary circuit changes in the receiver for 12- or 

24-volt operation when the dynamotor is in- 

stalled. 

9. Dynamotor DM-35-(*) or DM—37-(*) 

The two dynamotors that can be used for the 

operation of the transmitter are identical ex- 

cept for the input voltage. Dynamotor DM- 

35—(*) operates from a 12-volt battery and 

DM-37-(*) operates from a 24-volt battery. 

Two views of the dynamotors appear in fig- 

ures 16 and 17. Except for screened breathing 

vents in the end covers, the dynamotors are 

totallp inelosed. In later dynamotors, the 

screened holes have been omitted in order to 

reduce the entrance of dust or sand. This does 

9 



not affect the power rating of the dynamotor. 

Their armatures are dynamically balanced and 

are supported by two single-race ball bearings. 

Both dynamotors are compound wound. The 

primary and secondary are wound in the same 

armature slots; but the two windings are 

brought out to separate commutators mounted 

on opposite ends of the armature shaft. Each 

dynamotor is mounted on a base and provided 

with a multicontact connector so that it can 

be easily installed or replaced. Selection and 

installation of the proper dynamotor is the only 

step required to convert to operation on either 

supply voltage. The multicontact dynamotor 

jacks are wired so as to make all the circuit 

changes required in the transmitter for 12- or 

24-volt operation when the proper dynamotor 

is installed. 

| 
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id 
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Figure 16. Dynamotor DM-35-(*) or DM-87-(*). 

Figure 17. Dynamotor DM-35-(*) or DM-37-(*), 
subbase view. 

10. Mounting FT-237-(*) 

a. GENERAL. This mounting, a photograph 

of which is shown in figure 18, will hold: 
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(1) Radio Set SCR-508-(*); one Radio 

Transmitter BC-604—(*) and two Radio Re- 

ceivers BC-603- (*) . 

(2) Radio Set SCR-528-(*); one Radio 

Transmitter BC-604—(*) and one Radio Re- 

ceiver BC-603-(*). The transmitter must be 

installed in its allotted place at the left end of 
the mounting (fig. 19), but the receiver may 

be installed in either of the two right-hand po- 

sitions. Each unit is secured to the mounting 

by thumbscrew clamps and may be quickly re- 

moved without tools. The dust covers are pro- 

vided for protection of the unused receptacles. 

The dust covers should be screwed to the rear 

of the mounting, as shown in the photograph, 

when removed from the receptacles to be used. 

A reversible nameplate bearing the words 

BATTERY VOLTAGE-—12V on one side and 

BATTERY VOLTAGE-—24V on the other side 

is serewed to the front of the mounting near 

the right-hand end. To make sure that the 

correct. dynamotor will be installed in the 

equipment, turn this plate so that it reads 24 

volts if a 24-volt battery is being used as a 

power source, or 12 volts if a 12-volt battery 

is being used. 

b. FASTENING OF MOUNTING. The mounting 

is secured to the vehicle frame or other support 

by suitable bolts passed through two heavy 

bedplates on the mounting. There are four bolt 

holes in each bedplate. Each bedplate supports 

the mounting through two sets of rubber shock 

absorbers. In addition, two rubber snubbers 

on each bedplate prevent excessive movement 

of the equipment on the mounting. Electrical 

bonding straps are connected across each rub- 

ber shock absorber so as to provide good 

(ground) connection to the bedplates. 

€. TERMINALS. Two terminals are provided 

at the left end of the mounting. The antenna 

system is connected to the terminal designated 

TR for radio transmission and reception. A 

ground terminal is provided by a screw on the 

mounting or, on later mountings, by a ground 

binding post located near the antenna termi- 

nals. This terminal is generally used for 

grounding the sheath of coaxial cable СО-282. 
A door in the base plate of the mounting (fig. 

20) permits access to battery fuse F401, and 
terminal strip TS401. One of the spare battery 

fuses is held in a clip on the under side of 

the door, The negative battery connection is 



made at a screw on the under side of the 

mounting base plate. This screw is marked X 

on figure 20. Cordage from one or more re- 

motely located interphone control boxes ter- 

minates at terminal strip TS401. 
d. INTERCONNECTIONS BETWEEN UNITs. All 

connections between the transmitter and re- 

ceiver units and the mounting are made through 

multicontact plugs and receptacles which are 

engaged when the units are secured to the 

mounting. The wiring between receptacles is 

inclosed in a trough along the rear and left 

end of the mounting. 

SPACE FOR 
RADIO TRANSMITTER 

BC-604-@) 

Figure 21 shows the battery connections to the 

mounting. A bottom view of the mounting is 

shown in figure 22. 

12. Mounting FT—346 

Radio Receiver BC-603-(*), as a component 

of Radio Set AN/VRC-5, is mounted on Mount- 

ing FT-346. An oblique view and a bottom 

view of the mounting are shown in figures 23 

and 24, respectively. The receiver is secured 

to the mounting by thumbscrew clamps and 

may be quickly removed without tools. 

STRIP 

SPACE FOR RADIO 
RECEIVER BC-603-@) 

SPACE FOR RADIO 
RECEIVER ВС-603- (ж) 

— a و‎ 

TLI5965S 

Figure 19. Mounting FT-237-(*), location of transmitter and receivers. 

Il. Mounting FT—508 

Radio Set AN/VRC-5 is mounted on two sep- 
arate mountings. This break-down is necessary 

because some vehicles have insufficient space 

to hold the equipment as a single unit on 
Mounting FT-237-(*). Radio Transmitter 

BC-604-(*) is installed on Mounting ЕТ-508. 

13. Antenna A—62 (Phantom) 

a. Any antenna can be replaced by an equiva- 

lent electrical network consisting of a coil, a 

capacitor, and a resistor. If these elements 

are properly connected and adjusted, they can 

be used in place of the regular antenna to tune 

the transmitter without radiating a strong sig- 
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nal. Antenna A—62 (Phantom) is provided for 

this purpose. (See figs. 25 and 26.) This phan- 
tom antenna consists of a variable inductance, 

a variable capacitor, and two fixed resistors 

in parallel, contained within a cylindrical metal 

container, approximately 6 inches high by 3 

inches in diameter. The manufacturer’s name- 

plate and circuit diagram are mounted on the 

outside of the container. A chained screw cap 

/ BATTERY CONNECTION 
“FROM MOUNTING FT-508) 

Figure 23. Mounting FT-346, oblique view. 

Rae eee eee IN UIS EA | 

is the cover of the phantom antenna and can 

be removed for necessary adjustment by rotat- 

ing it to the left. The chain prevents its being 

lost or misplaced. A metal bracket is included 

on the outside of the container to provide a flat 

side for ease in installation of the phantom 

antenna. 

b. When the cap is removed, the control or 

adjustment panel of the phantom antenna is 

ч 

1 
: { 

er2 | 

Figure 24. Mounting FT-346, bottom view. 
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exposed. This panel is a metal disk which is 

the top or end plate of the chassis that holds 

the parts inside the container firmly so there 

will be a minimum of vibration. The adjust- 

ment points for the coil and capacitor are 

marked on the panel which also holds the reso- 

nance lamp and its jewel, the ANT binding 

post, and the GND binding post. There is a 

heavy ground clamp permanently connected to 

the GND post by means of a tinned copper 

braid. 

c. The variable capacitor is a small, 19-plate, 

ceramic-insulated, end-mounted capacitor. The 

value of the setting is indicated by the position 

of the mark on the indicator disk (that moves 

with the rotation of the slotted shaft of the 

capacitor) and the relation of that mark to 

the dial scale stamped on the end plate or con- 

trol panel. Adjustment of the capacitor, when 

necessary, is made by turning the shaft with a 

screwdriver until the desired results are ob- 

tained. Turning the slotted shaft towards the 

marking MAX increases capacity, and turning 

it toward MIN decreases capacity. 

d. The hole marked DECREASE L is over 

the slotted end of a threaded shaft that tunes 

the coil. Turning the control to the right (in 

the direction indicated by the arrow) drives 

a metal slug, that is permanently attached to 

the inner end of the slotted shaft, out of the 

coil. This decreases the value of inductance. 

Turning this control in the opposite direction 

(to the left) increases the inductance value 

by retracting or lifting the slug upward into 

the coil. 

e. The receptacle mounted to the left of the 

hole marked DECREASE L is threaded on 

the outside and has a contact pin in the center. 

It is a cable connector to be used when attach- 

ing a coaxial cable antenna lead to the phantom 

antenna. 

f. Inside the container and behind (or un- 

der) the control panel (or end plate) are the 

parts already mentioned and two wire-wound, 

ceramic-covered, fixed resistors connected in 

parallel. Each resistor is 124 ohms in value, 

but because they are connected in parallel their 

total effective resistance in the circuit is 62 

ohms. 

g. Antenna A-62 (Phantom) will satisfac- 

torily replace Mast Base AB-15/GR (MP-48 

or MP-37) and the mast sections during tune 

14 

Figure 25. 
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Figure 26. Antenna A-62 (Phantom), inside top vieu 

Antenna A-62 (Phantom), showing name 



up of the transmitter, but it will not replace 
the antenna lead-in from the mast base to the 

output terminals of the transmitter. 

14. Antenna System 

a. Mast Base AB-15/GR (fig. 27) is stand- 

ard for Radio Sets SCR-508-(*) and SCR- 
528-(*). The mast base is lighter in weight 

and more flexible than earlier models. Mast 

Base MP-65 is used in some cases where a 

more rigid antenna is desired. A binding post 

is provided on the bottom of Mast Base AB— 
15/GR for wire lead-in connection. Figure 28 
illustrates assembly of Mast Base AB-15/GR 
for use with wire lead-in. The binding post is 

threaded on an adapter socket. When the bind- 

ing post is removed, a coaxial connector, Plug 

PL-259, may be connected to the adapter socket 

to provide termination for coaxial antenna 

cable. A clamp (item 15, fig. 29) is used, in 

conjunction with an LE.T. lockwasher (item 
14), to ground the shield of the cable. The 
LE.T. lockwasher is placed between the lower 

insulator and the vehicle, providing the ground 

contact. Figure 29 illustrates the assembly of 

Mast Base AB-15/GR for use with coaxial 

cable. 
b. Mast Base MP-48, MP-48-A, or MP-65 

are substitutes for Mast Base AB-15/GR. Mast 
Base MP-48 is supplied with a coaxial con- 

nector, running up through its center, which 

connects to the upper part of the mast base 

in which the mast sections are inserted. The 

SOCKET FOR 
MAST SECTIONS 

DRAIN HOLE 

LUBRICANT SEAL 
SETSCREW 

BODY OF MAST BASE 

PLAIN WASHER 

NEOPRENE WASHER 

INSULATOR, UPPER 

LARGE NEOPRENE 
WASHER 

BINDING POST 

TL 13371 

Figure 28. Mast Base AB-15/GR, assembly for Wire 
W-128 lead-in. 

Figure 27. Antenna system. 
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Figure 29. Mast Base AB-15/GR, assembly for coaxial 
lead-in. 

connector is removed when wire lead-in is used. 

The wire is passed up through the mast base 

and secured by the same screws that secured 

the coaxial connector. When coaxial antenna 

is used, the center conductor is not removed. 

Mast Base MP-48-A is not supplied with a 
center conductor. When coaxial antenna lead- 

in is used with MP—48—A, Cord CD-689 is in- 

stalled in the mast base to provide the center 

conductor. Figure 129 illustrates the assembly 

of the mast bases for each antenna combina- 

tion used with Radio Sets SCR-508-(*) and 

SCR-528-(*). 

. Mast Sections MS-116, MS-117, and MS- 

118 are used with Mast Base AB-15/GR or 

MP-65. Three mast sections are used with all 

installations except where Mast Base Bracket 

MPC-—52, mounted on Cabinet CH—74—A, is used. 

When three sections are required, Mast Section 

MS-116 serves as the lowest section, Mast Sec- 

tion MS-117 fits into the top of Mast Section 

MS-116, and Mast Section MS-118 fits into 

the top of Mast Section MS-117. For a two- 

section antenna, Mast Section MS-117 is used 

as the lowest section and Mast Section MS-118 

as the upper section. Mast Sections MS-51, 

MS-52, and MS-53 must be used with Mast 

Base MP-48 or MP-48-A. { 

d. When exact conformance with a standard 

installation is impossible, the following an- 

tenna installation principles should be followed. 

Three mast sections should be used in all in- 

stallations, except with Mast Base Bracket 

MP-52, in which case two sections are used. 

The use of Mast Base AB-15/GR is preferable, 

with Mast Base MP-48-4A as a second choice. 

Wire W-128, or equal, should be used for the 

lead-in when the length required is not greater 

than 46 inches with Mast Base AB-15/GR, or 

58 inches with Mast Base MP-48-A. Shorter 

leads should be used if possible. All wire leads 

should be spaced away from metallic parts of 

the vehicle. If a longer lead-in must be used, 

it should be of coaxial Radio Frequency Cable 

RG-11/U or equal. This coaxial lead-in should 

always be between 8 and 10 feet in length. The 

antenna mast sections should be vertical, high, 

and as centrally located as practicable. They 

should not be closely parallel metallic parts. 

The TR binding post on Mounting F'T-237- (*) 

should be used in connecting the antenna. 

15. Roll BG—56 
When the mast sections of the antenna are not 

in use, they are stored in Roll BG-56—A. Straps 

at one end and along the side fasten the roll. 

„(бее fig. 30.) 

Figure 30. Roll BG-56-A and Wire W-128. 
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16. Headset HS—30-{*) 

This headset is issued for use with Helmet M1 

(Infantry) and others, and is a component of 

 $* 5 س ت مح م

ED‏ 

HEADBAND: 
HB -30-(x) 

SHAPE TO FIT CONTOUR 
OF HEAD ESPECIALLY 
IN THIS REGION 

CORD C0-307-A* 

PLUG 
TRANSFORMER 5 
C- 410 

PLUG CORD CD-604 
PL-540 
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Figure 32. Headset HS-30-(*), in use. 

some installation units. Special soft rubber 

Inserts M—300 fit snugly into the ear cavities 

and exclude outside noises. The headband is 
a thin steel band that is adjustable to the con- 

tours of the operator's head. The clip on the 

headset cord should be attached to the oper- 

ator's clothing to relieve the pull of the cord. 

(See figs. 31 and 32.) 

Headset HS-30-(*) has a 250-ohm impedance. 

Cord CD-604, which contains a matching 

transformer, is used to match Headset HS- 

30-(*) to the 4,000-ohm output impedance of 

Radio Receiver BC-603-(*). Cord CD-604 

connects to Jack JK-26 on Cord CD-307-A. 

17. Headset H-16/U 

Headset H-16/U is a component of some in- 

stallation units. It is used in armored vehicles 

and ean be worn under Helmet M1 (Infantry) 

and crash helmets used by the Infantry and 

Armored Forces. It consists of an adjustable 

headband, to fit the contour of the wearer's 

head, and two earcups (each containing a re- 

ceiver unit, an impedance-matching trans- 

former, and an ear insert). The headset has a 

total impedance of 8,000 ohms. (See figs. 33 

and 34.) 

Bm. HEADBAND MX - 17570 

RUBBER CUSHION | 

EAR INSERT 

7, 

PLUG PL-54 ` e: Z N 
` Ku 1 š jJ 

1 е š 

Å EAR CUP ASSEMBLY 

CORD ASSEMBLY. 

Figure 33. Headset H-16/U, component parts. 
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ua saam a TU TUS 18. Microphone T-17 

a EADBAND MX-I75/U Microphone T-17 is an antinoise, carbon-but- 

= E ton hand microphone. Plug PL-68 on the 
microphone cord plugs into the microphone 

jack of the transmitter. If the set is used for 

radio communication, the microphone button 

controls the starting relay of the transmitter. 

(See fig. 35.) 

19. Microphone T—45 
Microphone T-45 is a small, single-button, 

carbon-type, differential microphone designed 

Figure 36. Microphone T-45 and Cord CD-318, component parts. 



to be worn on the upper lip. It is held in place 

by face straps and adjustable ear loops, and is 

intended for use when an operator must have 

both hands free. The inherent design of the 

microphone reduces background noise, and al- 

lows speech to be reproduced clearly under all 

conditions. Plug PL-291 connects to the jack 

on Chest Set TD-4 or Cord CD-318, which 

contain the press-to-talk switch for this micro- 

phone. (See figs. 36 and 37.) 

! 

| 
| 

| 
| 

| 
| MAS. | 

d 

Figure 37. Microphone T—45, in use. 

20. Chest Set TD-4 

a. Chest Set TD-4 (fig. 38) is supplied, when 

available, for use in armored vehicles. The 

chest set is used in place of Cords CD—318 and 

CD-307—A to connect a headset and micro- 

STRAP ST PS TN 
kd Pw 

phone to the radio set or interphone control 

box. Plug PL-291 on Microphone T-45 or 

T-30-(*) fits into the pin jacks on Chest Unit 

T-51, part of the chest set. Plug PL-54 on 

Headset H-16/U, or Cord CD-604 used with 

Headset HS-30-(*), fits into the remaining 

jack on the chest unit. The chest set has a 

retractile Cord CD-802 which is provided with 
Plugs PL-55 and PL-68 to connect the chest 
unit to the headset and microphone jacks on 
the radio set or interphone control box. 

b. Jack JK—53 оп Cord CD-802 fits over the 
four pins recessed in the chest unit and pro- 

vides automatic disconnection of the cord when 
the operator must leave the vehicle quickly. 

с. The microphone control press-to-talk 

switch is located on the chest unit, and has a 

spring-loaded HOLD-ON position, and a LOCK- 

ON position. 

d. Adjustable Straps ST-24 and ST-25 are 

placed over the operator's shoulders to hold 
the chest unit in position. 

21. Headset and Microphone Application 
and Substitution Charts 

a. APPLICATION CHART. 

Headset H-16/U is standard equipment for 

armored vehicles. 

Headset HS-30-(*) is standard for open ve- 

hicles. 

Chest Set TD-4 is standard for armored ve- 
hicles. 

Cords CD—307—A and CD-318 are standard for 

open vehicles. 

Microphone T-17 is supplied with each radio 

set to serve as a test microphone and as an 

alternate microphone for radio transmissions 

when the vehicle is stationary and greater 

intelligibility is desired. 

"CHEST UNIT T- у 

PLUG PL -64 

Figure 38. Chest Set TD-4, 



b. SUBSTITUTION CHART. 

Standard component Substitute 

Headset H-16/U..| Headset HS-30-(*) with Cord CD- 

604 

Microphone T-45..| Microphone T-30-(*) 

Chest Set TD-4...| Cord CD-307-A and Cord CD-318 

22. Interphone Control Box BC—606-([*) 

The interphone control box provides control 

and connection facilities for a microphone and 

a headset at a point remote from the radio 

equipment. Several control boxes may be con- 

nected in multiple, if desired. Interphone Con- 

trol Box BC-606-H is a waterproof design. It 

has a spring-loaded RADIO-INT switch and 

requires Mounting FT-507 for installation on 

the vehicle. An oblique front view of Inter- 

phone Control Box BC-606-H is shown in fig- 

ure 39. 

Figure 39. Interphone Control Box ВС-606-Н, with 
Mounting F'T—507. 
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23. Cabinet СН-74-А 

Cabinet CH-74—A is a protective housing to 
be used where the radio equipment is exposed 

to the weather. The cabinet is supported with- 

in the vehicle by Mounting FT-284— (*), Mount- 

ing FT-285-(*), or Frame FM-43, depending 

upon which vehicle is being used. Mounting 

FT-237-(*) is bolted in place in the cabinet. 

The top of the cabinet extends somewhat over 

the front of the radio equipment. A canvas 

cover assembly is provided for the front of 
the cabinet to inclose the radio equipment com- 

pletely, if desired. The canvas cover may be 

rolled back over the top of the cabinet, or it 

may be supported by a bracket which tele- 

scopes into the top of the cabinet. The equip- 

ment should not be operated with the canvas 
cover closing the cabinet opening. (See fig. 6.) 

24. Mast Base Bracket MP—52 

Mast Base Bracket MP-52 serves to support 

an antenna and mast base about 2 feet above 

Cabinet CH-74—A. A mast base may be 
clamped to the cover plate of the bracket and 

the antenna lead may be brought down through 

insulating guides through the mast base 

bracket tube into the cabinet for connection 

to the radio equipment. The bracket is fast- 
ened to the cabinet by 12 bolts. (See fig. 6.) 

25. Chest CH—264 (Fig. 5) 

Chest CH-264 is a metal spare parts box for 
storage and transportation of tubes, headsets, 

microphones, etc., for the radio set. The box is 

divided into two compartments: The top com- 

partment is packed with felt which is punched 
for holding tubes. This compartment is ac- 

cessible by opening the top of the box. The 

bottom compartment is for microphones, head- 

sets, etc., and is accessible by a door in the 

front of the chest. The metal box is identical 

to the case of Radio Receiver BC-603-(*) and 

provides for the mounting of the box on Mount- 

ing FT-287-(*) for Radio Set SCR2528-(*): 
For Radio Set SCR-508 it must be stowed 
elsewhere in the vehicle. f 

26. Cover BG—96 (Fig. 5) 
Cover BG—96 is a canvas cover fcr the radio 

set, provided with three awning like ventilators 
for the dynamotors. 



27. Cords and Cordage 

a. Corp CO-278-A (Fic. 5). Cord CO- 

278—A is used to connect Mounting FT-237- (*) 

to the storage battery. It consists of 8 feet 

of Cordage CO-212 to which connection ter- 
minals have been soldered. The inner conductor 

is connected to the positive side of the battery, 

and the outer conductor is grounded. 

b. Corp CD-307-A (Fic. 6). Cord CD- 
307—A provides automatic disconnection of the 

operator's headset when he attempts to dis- 

mount from the vehicle without first removing 

his plug from the radio receiver. Plug PL-55 

at one end of Cord CD-307—A plugs into the 

radio receiver or into a designated interphone 

control box. Plug PL-54 on Headset H-16/U, 

or on Cord CD-604 used with Headset HS- 

30—(*), is connected into Jack JK-26 at the 

other end of Cord CD-307-A. When any undue 
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strain is placed on the cord, Plug PL-54 and 

Jack JK-26 separate. Cord CD-307-A is usu- 

ally supplied in 65-inch lengths. 

c. Cord CO-318-A (Fic. 36). Cord CO- 

318—A is a 7-foot cord assembly for connec- 

tion between the short cord supplied with Mi- 

crophone T-45 or T-30-(*) and the radio 

equipment or a remote control box. The as- 

sembly, which includes Switch SW-141-(*) as 

a push-to-talk switch for the microphone, is 

provided with a neck strap for its support. The 

neck strap is quickly detachable from the 

switch. 

d. Corp CD-604 (Fic. 7). Cord CD-604 
connects Headset HS-30-(*) to Cord CD- 

307—A. The cord contains an impedance match- 

ing transformer C410 to match the 250-ohm 

impedance of Headset HS-30—-(*) to the 4,000- 

ohm output impedance of Radio Receiver BC- 

BREAK CORNERS 
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Figure 40. Connection of coaxial cable to Mounting FT-237-(*). 
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602-(*). When Headset HS-30-(*) is to be 

connected to Cord CD-604, the case of the 

transformer is opened by removing the four 

screws in the flat side of the case. The ter- 

minals of Cord CD-620 on Headset HS-30-(*) 

are connected to the transformer by means of 

screws indicated by an arrow on the edge of 

the case. The case is then closed and the four 

screws replaced in the case. 

e. Corp CD-786. Auxiliary Cord CD-786, 

is provided for making 13 connections con- 

-veniently to a receiver or transmitter which is 

to be used in such a way that it cannot be in- 

serted in the mounting. One such use is the 

testing of a receiver on a bench. The cord 

consists of— 

(1) A male plug for insertion in socket 

1401, 2402, or J403 of Mounting FT-237- (*). 

(2) A female receptacle for connection to 

plug PG1 of the receiver, or PG101 of the 

transmitter. 

(3) A 6-foot length of cordage containing 

conductors to connect corresponding numbers 

in these two plugs. Terminals 1 and 2 of the 

plug are connected to corresponding numbers 

in the receptacle by 10-gage stranded wires. 

This constitutes the power connection and is 

suitable for carrying several amperes. A 22- 

gage twisted, shielded pair of stranded wires 

is used for terminals 4 and 5. The other ter- 

minals used are numbers 7, 8, 9, 10, 19, 20,21, 

22, and 25. 

f. CORDAGE CO-212. Cordage CO-212 is 

composed of two concentric conductors and is 

used in making Cord CO-278-A. Cordage Co- 

212 is supplied in bulk lengths and is used to 

replace damaged Cords CO-278-A or when a 

longer cord is needed. The cordage is installea 

so that the inner conductor is positive and the 

outer conductor is at ground potential. 

g. CORDAGE CO-213. Cordage C0-218 is a 

shielded geven-conductor, color-coded cable. It 

is supplied in bulk lengths and is used for in- 

terconnecting the desired number of Interphone 

Control Boxes BC-606(*) and Mounting FT- 

237-(*). Two of the conductors were at one 

time inclosed within an electrostatie shield. 

These conductors were used for the output of 

Microphone T-33. 

h. CoRDAGE CO-218 (FiG. 7). Cordage CO 

218 is a shielded four-conductor, color-coded 

cable. It is used for extending to a remote 

22 

radio control box (Interphone Control Box BC— 

606—(*)) at a distance from the radio set in 

half-track vehicles. One conductor is inclosed 

within an electrostatic shield. This conductor 

is used for the carbon microphone output. 

i. RADIO FREQUENCY CABLE RG-11/U. This 

cable is a flexible two-conductor coaxial cordage 

which is intended for transmission of high-fre- 

quency (h-f) currents. It is used in all installa- 

tions of Radio Set SCR-508-(*) and SCR- 

528—(*), where the distance between the bind- 

ing post on Mounting FT-237-(*) and the 

mast base exceeds 40 inches, except when Mast 

Base Bracket MP-52 is used. The outer con- 

ductor should be grounded at both ends. Radio 

Frequency Cable WC-562 and Cordage CO- 

282 are substitutes. Figure 40 illustrates the 

method of terminating r-f cable at Mounting 

FT-237-(*). Figure 29 illustrates the appli- 

cation of r-f cable with Mast Base AB-15/GR. 

The application of r-f cable with Mast Bases 

MP-48 and MP-48-A is illustrated in figure 

124. 

28. Crystal Holders 

A drawer is provided in Transmitter BC- 

604—(*) for storing 80 Crystal Holders FT- 

241—A, one for each of 80 channel frequencies. 

Each crystal holder contains a low-frequency 

(1-#) quartz crystal. Table I lists the channel 

number, crystal frequency, and output fre- 

quency of each of the 80 crystals. Crystal Hold- 

ers FT-241-A for use in this transmitter are 

marked with the channel numbers 0 to 79 and 

the output frequency. 

Table I 

Crystal Output 
Channel frequency frequency 

(ke) (me) 

О DID 6 OF 370.370 20.0 

осоо оо аон 372.222 20.1 

Pao - 874.074 20.2 

a ocio зоос 375.926 20.8 

осо к МАО 877.778 20.4 

Б 379.630 20.5 

[Odo XO 6 A 381.481 20.6 

О слао о OGIO 383.333 20.7 

Т оого ое 385.185 20.8 

D iinet qois 387.037 20.9 
ПО 388.889 21.0 

Wi Fever Sas taa 390.741 21.1 

LO a P Sao 392.593 21.2 



Channel 

69... os ee О: 

Crystal Output 
frequency frequency 

(ke) (mc) 

394.444 21.3 
396.296 21.4 
398.148 21.5 
400.000 21.6 

401.852 21.7 

403.704 21.8 
405.556 21.9 

407.407 22.0 
409.259 22.1 
411.111 22.2 
412.963 22.3 
414.815 22.4 

416.667 22.5 

418.519 22.6 
420.370 22.7 

422.222 22.8 

424.074 22.9 
425.926 23.0 
427.778 23.1 
429.630 23.2 
431.481 23.3 

433.333 23.4 

435.185 23.5 
437.037 23.6 
438.889 23.7 

440.741 23.8 

442.593 23.9 
444.444 24.0 

446.296 24.1 
448.148 24.2 

450.000 24.3 
451.852 24.4 

453.704 24.5 

455.556 24.6 

457.407 24.7 

459.259 24.8 

461.111 24.9 

462.963 25.0 

464.815 25.1 

466.667 25.2 

468.519 25.3 

470.370 25.4 
472.222 25.5 
474.074 25.6 
475.926 25.7 
477.778 25.8 
479.630 25.9 
481.481 26.0 
483.333 26.1 
485.185 26.2 
487.087 26.8 
488.889 26.4 
490.741 26.5 
492.598 26.6 
494.444 26.7 
496.296 26.8 
498.148 26.9 

Crystal Output 

Channel frequency frequency 

(ke) (me) 

Оон а 5 500.000 27.0 

Р is 2 501.852 274. 

АЗЫ Л СЕРР 508.704 21.2 

АП РРСРР 505.556 27.8 

(i CR 507.407 27.4 

VIEN Me ere РОГ 509.259 27.5 

Re tor ong eae ae 511.111 27.6 

NIE Uds euo v» 512.963 21.4 

EEN 514.815 27.8 

LPS E 516.667 27.9 

29. Code Designation of Component Parts 
It is helpful to have in mind the method of 

numbering of the component parts used in the 

various units of these radio sets. Parts in the 

schematic and wiring diagrams and usually on 

the equipment units also are designated by a 

number preceded by one or more letters, for 

example, C25, C115, S201, etc. Reference num- 

bers from: 

1 to 99 are used for parts in Radio Re- 

ceiver BC-603- (*). 

101 to 199 are used for parts in Radio 

Transmitter BC—604- (*). 

301 to 399 are used for parts in Inter- 

phone Control Box BC-606-(*). 

401 to 499 are used for parts in Mount- 
ing FT-237-(*). 

501 to 599 are used for parts in Dyna- 

motor DM-35-(*), 12-volt (transmit- 

ting). 

601 to 699 are used for parts in Dyna- 

motor DM-37-(*), 24-volt (transmit- 

ting). 

701 to 799 are used for parts in Dyna- 

motor DM-34-(*), 12-volt (receiving). 

801 to 899 are used for parts in Dyna- 

motor DM-36-(*), 24-volt (receiving). 

30. Differences in Models 

a. Radio Receivers BC-603- (*) M and Radio 

Transmitters BC-604— (*) M have been modified 
so that when Radio Sets SCR-508-(*) and 

SCR-528-(*) are operated оп interphone, 
Radio Receivers BC-6083-(*)M are disabled. 

This modification, which prevents interference 

of interphone communication by incoming radio 

signals, is incorporated in later radio sets by 
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the manufacturer, and is also applied to the 
radio sets already in the field. 
" Note. Only those equipments that are stamped with 
the letter M after the nomenclature on the nameplate 

have been so modified. 

b. MWO SIG 11-600-6 modifies all sets to 

increase the power output of the interphone 
system in Radio Sets SCR-508-(*) and SCR- 
528- (*). 

c. MWO SIG 11-600-8 modifies Interphone 

Соп ої Boxes BC—606—A, B, C, D, E, Е, and 

G to the electrical equivalent of Interphone 
Control Box BC-606-H. The modification im- 

proves the system operation of the radio set 

by requiring a definite operation on the part 

of the tank commander for radio communi- 
cation. 

d. MWO SIG 11-600-10 modifies all sets to 

prevent filament burn-out of Tubes JAN-1619 

(VT-164) and JAN-1624 (VT-165). 

e. See section XXI for details of these modi- 
fications. 

f. See section XX for changes made during 

production before Modification Work Orders 
were applied. 

Section Il. INSTALLATION OF RADIO SETS 
SCR-508-{*), SCR-528-{*), AND AN/VRC-5 

3l. Siting (Fig. 41) 

a. The signals from Radio Transmitter BC— 

604—(*) have a greater range if the antenna 

is high and clear of hills, buildings, cliffs, 

densely wooded areas, and other obstructions. 

Depressions, valleys, and other low places are 

poor for radio reception and transmission be- 

cause the surrounding high terrain absorbs 

radio-frequency (r-f) energy. Weak or other- 

wise undesirable signals may be expected if 

the radio set is operated under or close to steel 

bridges, underpasses, power lines, or power 
units. 

b. The most desirable locations for trans- 
mission and reception are hilltops, elevations, 

and slight rises in the ground. Flat terrain is 

also good. Normally, transmission over water 
is better than that over land. 

32. Unpacking, Uncrating, and Checking 

a. The main component contained in each 
. box may be stenciled directly on the box, but 

in all cases a packing slip is inclosed in a 
moistureproof wrapper which is stapled to the 
box and protected by a heavy paper covering. 
Export packaging is shown by an orange band 
painted around the center of the box and a 
stripe painted across each end. Export pack- 
ing is labeled Packed with dehydrating agent. 
DO NOT OPEN UNTIL READY FOR USE. 
An orange disk indicates that the box is only 
part of the shipment. 

b. The boxes should be as close as possible 
to their final destination before unpacking. To 
unpack the boxes, first clip the two metal bands 
binding the box. With a nailpuller, remove the 
nails holding the top of the box and remove 
the top of the box. Do not remove the water- 
proofing seals until the parts are actually 
needed and a convenient place has been selected 
on which to lay the parts. To remove the 
waterproofing and moistureproofing barrier, if 
the equipment is packed for export, tear open 
the waterproof liner. If shears are available, 
cut off the heat-sealed edge so that the bag may 
be used again should the occasion arise. Remove 
the bags of silica-gel and carefully check the 
contents of the box against the packing list. Do 
not throw any packing away until it is certain 
that no parts are included which actually be- 
long to the set. Packaging of the basic unit and 
a typical installation unit for Radio Set SCR- 
508—(*) are shown in figure 42. Note that only 
one receiver is shown whereas two receivers 
are actually supplied. 

Caution: When removing waterproofing and 
other protective coatings, be careful not to 
damage vital parts of the radio set. Do not 
remove moistureproofing and fungiproofing 
coatings from any of the components. 

33. Connections and Interconnections 

Connections and interconnections between the 
various units of Radio Sets SCR-508-( *) and 
SCR-528-(*) vary according to the type of 
installation. For specific instructions see the 
TM 11-2700 series. Typical connections and 
interconnections between the various units of 
Radio Sets SCR-508-(*) and SCR-528- (*) 
are shown in figure 43. 

All connections between the transmitter and 
receiver units and Mounting FT-237-(*) of 
Radio Sets SCR-508-(*) and SCR-528- (*) 
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are made through multicontact plugs and re- 

ceptacles, which are automatically engaged 

when the individual units are inserted in their 

proper positions on the mounting. The wiring 

between the receptacles on the mounting is in- 

stalled in an inclosed trough running along the 

rear and left end of the mounting. Other cords 

and cordages used in joining the various units 

are described below. 

34. Preparation of Cordage CO-213 

The following procedure and figure will be 

found useful in preparing the interphone 

cordage. 

a. In cutting the rubber insulation of Cord- 

age CO-213, be careful not to cut any strands 

of the copper shielding. 
b. After Cordage CO-213 has been cut to 

proper lengths (par. 35c), prepare each end. 

of every length for connection to the Inter- 

phone Control Boxes BC-606-(*) and to 

Mounting FT-237-(*) as follows (fig. 44): 

(1) Strip back 316 inches of the outer rub- 
ber and 2% inches of the inner and outer 

shields, for connections to the interphone con- 

trol boxes. 

(2) Strip back 6 inches of the outer rubber 

MAST SECTIONS М5-116, 

CORDING DIAGRAM 
FOR SCR-508-(x)OR SCR-528-(*) 
(SCR-528-(*) HAS ONLY ONE RECEIVER) 

MICROPHONE 
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— | 

mM RADIO RADIO 
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CORD 

CO-278-A 

VEHICLE TERMINAL 
BOX 

U Ф) / 

TL17977A 

Figure 43. Radio Sets SCR-508-(*) and SCR-528-(*), cording diagram. 

and 5 inches of the shields for connections to 

Mounting FT-237-(*). 

(3) Using a pointed instrument, separate 

the weave of the exposed l-inch ends of the 

shield braids. 

STEP 1; REMOVE RUBBER 
COVERING FOR * YELLOW 
LENGTH L | WHITE 
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Figure 44. Preparation of cordage CO-218. 
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(4) Strip about 14 inch of insulation from 

the black lead, at the point exposed by separa- 

tion of the shields. 

(5) Twist the wires of both shield braids 

around the exposed portion of the black lead 

and solder together, using a minimum of 

solder. 

(6) Use the black lead for ground connec- 

tion. 

c. Prepare the ends of the cordage for con- 

nection to the vehicle terminal boxes in the 

same manner, except that 815 inches of outer 

rubber, and 715 inches of outer shielding are 

stripped back, and the shielded pair of red and 

green wires are taped. Solder the lugs, ob- 

BREAK CORNERS 

ee 
NO.22(.025") ` 
BW.GA. | 

CLAMP | o | STOCK NO. | 
7 SEAT АСЫ 

| в |9/32"|222637-8 | 
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NOTE: _ 
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tained from the vehicle terminal box, to the 

wires. 

d. Clamps required for securing Cordage 

CO-213 or r-f cable are illustrated in figure 45. 

35. Wiring of Interphone Cordage 

a. In vehicles requiring interphone commu- 

nication; it is generally preferable to inter- 

connect as much of the equipment as possible 

before installation in the vehicle. This must 
be done, since in many cases the components 

are mounted in such positions that terminal 

strips inside the components will be inacces- 

sible. 

BREAK CORNERS> a 

NO. 22(.025") BW. GA. 

TL-13319 

Figure 45. Cordage clamps. 
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b. Always refer to the TM 11-2700 manu- 

als for the diagram of the wiring system to 

be used, since the wiring is not the same for 

all types of vehicles. Figures 126, 127, and 

128 are examples of typical system wiring. 

e. Select the proper direction from which 
Cordage CO-213 will emerge from Mounting 

FT-237-(*). Determine the lengths of all in- 

terphone cordage from the TM 11-2700 series 

manual. It is advisable to check exact lengths 

required by first locating the equipment in the 

vehicle and making actual measurements. This 

should be done to allow for production varia- 
tions in the vehicle. 

d. Prepare each length of every length of 

cordage as directed in paragraph 34. See fig- 

ure 44 for the amount of insulation to be peeled 

back for connection to a particular component. 

e. Open the hinged access door on Mounting 

FT-237-(*). Solder each lead of the length of 

the interphone cordage to terminal strip TS401, 

as indicated in the wiring diagram. The ends 

of the red and green leads of each length of 

the cordage are not to be connected. Tape the 

ends of these leads. 

f. Secure the interphone cordage by means 

of the cordage clamps provided on the mount- 
ing. 

g. If Interphone Control Box BC-606-A to 

G is used, remove the appropriate plug button 

from the box, and insert the interphone 

cordage. 

h. If Interphone Control Box BC-606-H is 

used, first remove the proper knock-out from 

the box as indicated on the applicable installa- 

tion figure. Disassemble the conduit connector 

and pass the packing nut, rubber insert, and 

body of the connector over the cordage in the 

order named. Place the rubber washer over the 

stem of connector, insert the cordage and con- 

nector through the hole in the box, and secure 
connector to the box with the bondnut. 

i. Solder the cordage leads to the terminal 

blocks as indicated on the applicable diagram. 

j. Secure the cordage end by means of the 

clamp provided on Interphone Control Box 

BC-606—A to G, or by means of the packing 

nut of the conduit connector used with Inter- 

phone Control Box BC-606—H. 

k. Additional control boxes are wired in 

similar manner. When connection of inter- 

phone cordage to the vehicle terminal box is 

required, the terminal lugs are removed from 

the terminal block in the terminal box and 

soldered to the cordage leads. 

36. Installation of Mounting FT-237-(*) 

a. Remove the rear and left end dust covers 

from Mounting FT-237-(*), and make certain 

that all wires and parts are firmly in place. 

b. Open the hinged door and make sure that 

fuse F401 is in place and that a spare fuse is 

in the clip on the hinged door. (See fig. 20.) 

c. Determine whether the battery is 12 or 

24 volts. The voltage rating on the red plate 

on the front of the mounting should coincide 

with the battery voltage. 

d. Thoroughly brighten the contact areas 

around the mounting bolt holes on the vehicle 

and corresponding areas on the mounting to 

insure good contact when the mounting bolts 

are tightened. Install Mounting FT-237-(*) 

in the correct position with the holes in the 

two bedplates located over the mounting holes 

in the vehicle. A good ground contact is essen- 

tial, or the radio set will not function properly. 

Use a toothed lockwasher, when available, be- 

tween the screw head and the mounting, and 

between the nut and vehicle surface. 

е. Cord CO-278—A connects the mounting to 

the vehicle terminal box to sr»ply battery 

power to the radio set. Three sets of holes in 

the mounting give a choice of three directions 

from which Cord CO-278-A' may emerge 

through the mounting to the battery. Protec- 

tion of the cord is the determining factor in 

the choice of installation direction. Make the 

cleanest and shortest installation practicable. 

f. The center conductor connects to the posi- 

tive or ungrounded side of the terminal box. 

The outer conductor connects to the negative 

or grounded side of the terminal box. One end 

of the cord has smaller terminal lugs than the 

other end. Connect the smaller lugs to the 

mounting, with the lug on the center conductor 

connecting to fuse F401, and the lug on the 

outer conductor connecting to the ground screw 

on the mounting (marked X in fig. 20). Also 

see figure 19. Run Cord CO-278-A to the bat- 

tery, using a sufficient number of clamps to 
prevent vibration. 

Caution: Do not connect Сога CO-278—A to 
the vehicle battery terminal box until all equip- 
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ment has been completely installed and a check 

made for accidental ground or shorts in the 

mounting. Make sure that the polarity is 

correct. 

37. Installation of Radio Transmitter 

BC—504-(*) 

a. Remove the top dust cover from the trans- 

mitter by loosening the four fasteners on the 

top. Each fastener is loosened by turning it 

14, turn to the left. 

b. Loosen the two fasteners of the crystal 

storage drawer located in the upper left-hand 

corner of the front panel and pull the drawer 

outward (fig. 46). Inspect thoroughly, making 

certain that all wires and connections are 

firmly in place, all tubes intact, and that there 

are no loose parts. See the tube location dia- 

gram, figure 47. Place all crystal holders which 

are not installed in the crystal oven, in the 

crystal storage drawer. 

c. Place the dynamotor in the upper left- 

hand side of the transmitter. Make sure that 
the voltage rating on the dynamotor is the same 

as the vehicle battery voltage. Engage the fe- 

male plug on the dynamotor with the male plug 

JAN -1619 
(VT-164) 

JAN-1619 ` 
(VT-164) 

Figure 47. Radio Transmitter BC-604-(*), tube location diagram. 

JAN-16I9 
(VT-164) 
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(VT-164) 

on the transmitter. Press the unit firmly into 

place and tighten the four screws of the dyna- 

motor mounting. 

d. Replace the top dust cover and tighten 

itp sinters ous Fl > ес 

|... DYNAMOTOR DM- 

GRYSTAL STORAGE 
DRAWER |. ^. 

Figure 46. Radio Transmitter BC-604-(*), dynamotor 
installation. 
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the four fasteners. Push the crystal storage 
drawer all the way in and tighten its two 

fasteners. 
e. Place the transmitter on the mounting 

base with the buttons toward the front 
of the mounting. Slide the transmitter to the 
left until the transmitter plug firmly engages 
the receptacle on the end of the mounting. The 

guides and tapered pins on the mounting prop- 
erly aline the transmitter as it is pushed into 
place. The two thumbscrews at the right-hand 
end of the transmitter may then be pressed 
down to engage the threaded holes in the 

mounting and firmly turned to the right to 

lock the transmitter in place. 

38. Installation of Radio Receiver 
BC—503-(*) 

a. Remove the dust cover from each receiver 

used, by turning the fastener, at the back of 

JAN-6AC7 
(VT-112) 

JAN-125G7 
(VT=209) 

JAN-6AC7 
(VT-2) 

the cover, to the left. Slide the cover from the 

chassis, and inspect the parts and wiring. See 

the tube location diagram, figure 48. 

b. Place the receiver dynamotor in its place 

at the rear of the unit. Make sure that the 

voltage rating on the dynamotor is the same 

as the battery voltage. Engage the male plug 

in the dynamotor unit securely with the female 

plug on the radio unit. Securely tighten in 

place the serews which are provided, replace 

the dust cover, and tighten the fasteners. 

c. Place the receiver, or receivers, in posi- 

tion by sliding them on the mounting from the 

front, to engage the receptacle at the rear of 

the mounting. The tapered pins position the 

receiver properly. Engage the cupped edges 

of the two thumbscrews on the mounting with 

the hold-down brackets and tighten the thumb- 

screws. If two receivers are used (Radio Set 

SCR-508-(*)), their positions in the spaces 

JAN-64J5 

(v T-94) 

0M-34-9) 
R 

0M-36-1x) 

JAN =i8807) 
(VT-209) 

Cw) JAN AC?) 
(VI) ° 

JAN-6SL7GT 
(vT-229) 

JAN-6V6GT 
(VT-107-A) 

JAN-6H6 
(УТ-90) 

JAN-6SL7GT 
(VT-229) ja г е 

Е 

Figure 48, Radio Receiver BC-608-(*), tube location diagram. 



provided on the mounting are interchangeable. 

Where only one receiver is used, install at the 

right-hand side of the mounting. This will al- 

low sufficient space between units to insert a 

small screwdriver for adjustment of the ME- 
TER SWITCH (right-hand end of the trans- 
mitter). 

39. Installation of Interphone Control Boxes 

a. Install each interphone control box in its 

required location as indicated on the installa- 

tion figure in the TM 11-2700 series. As pre- 

viously explained, it is desirable to wire inter- 

phone cordage to the boxes before installation. 

b. Complete connections of interphone cord- 

age to the vehicle terminal box if required. Use 

conduit connector on the cordage to secure it 

firmly in terminal box knock-out hole. 

c. Check for accidental ground or shorts in 

the wiring and then connect Cord CO-278-A 

to the vehicle battery terminal box, carefully 

observing proper polarity. Use a conduit con- 

nector on Cord CO-278-A to secure it firmly 

in the vehicle terminal box knock-out hole. 

40. Installation of Chest CH-264 

The chest mounts in the same manner as a re- 

ceiver, and should be placed in the center posi- 

tion on the mounting when Radio Set SCR- 

528—(*) is used. When Radio Set SCR-508- (*) 

is used, the chest is stowed elsewhere in the 

vehicle. 

41. Installation of Antenna 

a. Remove the blank cover over the hole in 

the top left front corner of Cabinet CH-74-A. 

Mount Mast Base Bracket MP—52 over the hole 

with the screws and lockwashers furnished in 

the top of the cabinet. 

b. Remove the cover plate from the top of 

Mast Base bracket MP—52. Place the upper in- 

sulator, item 5 (with neoprene washer, item 6, 

cemented to it) over hole in the cover plate of 

Mast Base Bracket MP—52. (See fig. 28.) Place 

the small neoprene washer, item 4, over item 5 

and place the plain washer, item 3, over item 

4. Insert body of the mast base, item 2, 

through items 3, 4, 5, and 6, and hole in cover 

plate. Insert bolt, item 8, into item 2 from 

under side of the cover plate, and turn item 2 
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clockwise until the mast base is tightened 
securely. 

c. Cut a 53-inch length of Wire W-128. 

Strip back 14 inch on each end. Tin ends of 
exposed wire. Secure one end of wire to bind- 

ing post on bottom of mast base. Route wire 

down through Mast Base Bracket MP—52 and 

replace cover plate. Secure other end of Wire 

W-128 to the TR binding post of Mounting 

FT-237-(*). Coaxial cable must not be used. 

When passing Wire W-128 through the side 

of the vehicle, chests, etc., always insert an 

insulating bushing, such as IN-101 or IN-111, 

in the hole to protect the wire. The wire should 

be run and supported in such a way that it is 

protected from damage and will not be subject 

to chafing due to vibration. 

d. Screw Mast Section MS-118 into the top 

Mast Section MS-117, and Mast Section MS- 

117 into Mast Base AB-15/GR. 

€. The antenna may be tied down when the 
vehicle is in motion, in ozder to clear overhead 
power lines and obstructions. When the vehi- 

cle is stationary, the antenna may be tied down 

for reasons of concealment. Remember, how- 

ever, that range and signal streng:h are re- 

duced when the antenna is tied down. For 

maximum range and signal strength, release 

the antenna. The antenna may be tied down 

by the use of Rope RP-5, an insulator such as 

IN-86 or IN-87, and a short piece of flat metal. 

Drill holes in each end of the metal piece, slip 
it over the threaded part of a mast section 

ferrule, and assemble the joint. Tie down to 

a convenient point on the vehicle with the in- 
sulator placed close to the antenna mast. 

Note. The radiating system, which includes the 
antenna and ground circuit, must be of such dimen- 
sions that the circuits of the transmitter and the re- 

ceiver can be resonated at the authorized frequencies. 
Normally, the ground connection for the antenna sys- 
tem will be made through the contact between the 
mounting and the frame of the vehicle. Where there 
is no direct connection to the frame or where the 
connection is unsuitable, bond it to frame through 
short lengths of braided copper strap, % inch wide. 
Make certain that there is good electrical contact at 
both ends of the straps and allow sufficient slack to 
permit free movement of the unit in the shock 
mounting. 

Antenna and ground connections differ some- 
what for each type of vehicle. Use the TR 
binding post on Mounting FT-237-(*) for the 
antenna connection. For specific installation 



instructions on all types of vehicles using these b. Applicable positions for installation of 

sets, see the TM 11-2700 series. Antenna A-62 (Phantom): 

42. Installation of Antenna A—62 (Phantom) Vehicle Applicable position 

Standard methods of installing Antenna A—62 Medium Tank M4A8 ............ 1 
(Phantom) have been developed and are indi- me xc dini j^ Me ТТ 3 

R ame rower MEE ovid wae | 3 

cated Ia Saure 45, : Light Tank M24 ................ 1 
a. The following items are required for each LV Ayer dans e 3 

installation: ЛУ сл Л ДУК ЗЕК ГЕУ хз. 3 

etm Cat MSAD S. Е.а. 3 

Е ч Light Armored Car M8 ......... 3 

sem Quantity ^ Armored Utility Car M20 ........ 3 
i Truck, %-ton, weapons carrier ... 3 

Wire WARN ТИ winds vv 0» di an 2 ft. Truck. %-ton, 4 x 4, carry-all ... 3 

Antenna A-62 (Phantom) including Truck, %-ton, 4 x 4, command re- 

4 screws, machine, 6-32 x % in. Т LIT altar cel vasa 3 
and 4 washers, lock No. 6 std... 1 Multiple Gun Motor Carriages M13, 

Bracket, steel, for Antenna A-62 И ae rro 8 
(Phantom) which includes 2 Cargo Carrier M29 ............. 3 
screws, machine, 10-32 x % in... 1 о еп SE ОЧАЧОН 3 

(TOP VIEW) 

= 
(TOP viE 

w 

E 

w) 

| 

POSITION | POSITION 2 POSITION 3 

GROUND CLAMP 
NOTE: 

1. FOR REQUIRED POSITIONS FOR THE VARIOUS 
INSTALLATIONS OF ANTENNA A-62 (PHANTOM) REFER 
TO CHART OF APPLICABLE POSITIONS FOR INSTALLATION 
OF ANTENNA A-62 (PHANTOM). 

2. FOR ALL POSITIONS OF ANTENNA A-62 ATTACH THE 
GROUND CLAMP TO THE TIP OF THE BRACKET. 

3. WHEN INSTALLING BRACKET (2) ON MOUNTING 
FT-237 USE A LONGER SCREW (5) AND THE ORIGINAL 
TOOTH-TYP KWASHERS. | 
QOTH-TYPE LOCKWASHERS APPLICATION OF X 

GROUND CLAMP 

QUAN ITEM REQ NAME OF ITEM REMARKS 

F 

F [ 2 [RD нб MACH SCR 310-32 x 5/8| 5 | FURN wiTH @ | 
| 4 |LOCKWASHER #6 STO | 4| FURN WITH O | 
| 4 [RD HD MACH SCR #6-32 x 1/2" | 3 | FORN WITH Ф | 
DSDEIBHACHEZL. a 1. exi а PER SC-A-7765| 
BES ANTENNA. A62 (PHANTOM CET IL r E] 

: Figure 49. Installation of Antenna A—62 (Phantom) on Mounting FT—237-(*). 

TLII9I2 

33 



Note. When Antenna A-62 (Phantom) is installed 
in position 3, the bulge of Cover BG-96 cover the 

phantom antenna. In positions 1 and 2, the zipper 

on the left end of Cover BG-96 cannot be completely 

closed. 

c. To make the installation, proceed as fol- 

lows: Refer to b above and determine the cor- 

rect position for the particular vehicle involved. 

Positions in this paragraph refer to positions 

1, 2, and 3 shown in figure 49. Remove the 

two screws and lockwashers from the left front 

corner of Mounting FT-237—(*) and secure the 

bracket (with the antenna attached) to Mount- 

ing FT-237—(*), using the original lockwash- 

ers and two 10-32 x 54-inch screws provided. 

d. When desired, disconnect the standard 

antenna lead-in from the antenna binding post 

on either Mounting FT-237-(*) or Radio 

Transmitter BC-604-(*), whichever is ap- 

plicable for the particular installation, and con- 

nect one end of the 2-foot length of Wire W-128 

to the binding post. Remove the cover from 

the antenna and connect the other end of the 

2-foot length of Wire W-128 to the antenna 

binding post marked ANT. The ground clamp, 

P coroace | 
=< 60-213 

TO JACK J2 

TERMINAL STRIP 

(GORD CO-948—L—^7-' 

MOUNTING ET 5O8 ‘MOUNTINGE FT- 346 

connected to the binding post marked GND, 

must be fastened securely to the tip of bracket. 

43. Installation of Radio Set AN/VRC-5 in 
Twin 40-MM Gun Motor Carriage MI9 

a. INTERCONNECTIONS. Four interconnections 

are necessary to install Radio Set AN/VRC-5: 

between the transmitter mounting and the bat- 

tery; between the transmitter mounting and 

the antenna; between the mountings; and be- 

tween the transmitter mounting and the inter- 
phone control box. All connections between 

the transmitter and its mounting and the re- 

ceiver and its mounting are made automatically 

during installation. When installing, route all 

cabling through the cable clamps on each 

mounting near the terminal strips. This re- 
lieves the strain on the terminal strips and 

connections. 

b. BATTERY CONNECTION. Cord CO-278 at 

the vehicle terminal box connects the storage 

battery in the vehicle and Mounting FT-508. 

Cord CO-278 is a shielded, single-conductor 

cable. One end of the shield is connected to 

[coRDAcE I 
CO- 213 ANT 

š 2 2 SC Tage Ge 
u Sheps ani * wu 
шо < » 3 ° > 
n5 Wb ̂  ‎ č ыج 0 
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| 
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| 
| 
| 
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TERMINAL STRIP REB LR 

ADD JUMPER IN BOXES i 
REQUIRED TO BE 
"COMMAND"(RADIO TRANS- 
MITTING) STATIONS 

| 
| 
| 
| 
| 

E ee 
VEHICLE TERMINAL BOX 

Figure 50. Radio Set AN/VRC-5, connection diagram. 
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the ground side of the terminal box; the other 
end is grounded to the mounting frame. The 

lead is connected to the battery connection ter- 

minal in the terminal box, and to the fuse on 

Mounting FT-508. The fuse connection is 
made so that the fuse is always in the circuit 
between the radio set and the battery. (See 
fig. 21.) The receiver is indirectly connected 
to the battery by connecting Cord CD-948 be- 

tween the mountings. The cord is composed 

of a single and a double lead. The single lead 

is connected to the ground, or minus-terminal 

on the receiver mounting, and to the ground 

on the transmitter mounting. The double lead 
is connected to the plus-terminal on the receiver 

mounting, and to the fuse on the transmitter 

mounting. The lead is connected to the side of 
the fuse opposite the battery input. This is 

to provide fuse protection for the receiver 

mounting. 

c. MOUNTING INTERCONNECTIONS. The two 
mountings are connected together (using Cord- 

age CO-213) as indicated in figure 50. Also fol- 
low the color code shown in figure 50. The 
coaxial antenna connectors are connected with 

coaxial cable. For this, r-f Cable RG-11/U is 
used. Use the right-angle coaxial connector to 

make the connection to the transmitter mount- 

ing. Connection with the actual antenna is 

made through the antenna binding post on the 

transmitter mounting. Use Wire W-128 for 

this purpose. Cordage CO-213, coded as shown 

in figure 50, connects the transmitter mounting 

to Interphone Control Box BC-606- (*). 

d. MOUNTING RECEIVER AND TRANSMITTER. 

The receiver may now be installed on its 

mounting. Set it on the front of the mounting 

and push it until it rests firmly against the 
back. Then raise the holding screws and 

tighten them over the hooks on the receiver. 

The transmitter is put into place by sliding 
it from the right to the left side of the mount- 

ing. Tighten the transmitter mounting screws 

on the right side of the transmitter case. 

€. INTERPHONE. Using Cordage CO-213, 

connect Interphone Control Box BC-606-(*) 
as shown in figure 50. The physical location of 
the interphone box will depend on the type of 

installation. See the TM 11-2700 series. 

f. SPARE PARTS CHEST. Spare Parts Chest 

CH-264 is furnished with Radio Set AN/VRC— 

5. Its physical location will also depend on its 

type of installation. (See the TM 11-2700 

series.) 

g. COVERS CW-116/VRC-5 AND CW-117/ 

VRC-5. Cover CW-116/VRC-5 (19 inches 
wide, 13% inches deep, 12 inches high) and 

Cover CW-117/VRC-5 (7 inches wide, 135% 
inches deep, 12 inches high) are protective 

cloth hoods for Radio Transmitter BC—604- ( *) 

and Radio Receiver BC—603—(*), respectively. 

They are made of No. 8 canvas duck material, 

especially designed for vehicular installations. 

The covers are not only water-repellent and 

splashproof, but they also shield the equipment 

against mildew. By unsnapping the lift-the- 

dot fasteners and pulling up the flaps on the 

front of the covers, operation of the sets may 

be carried on with little inconvenience. 



PART TWO 

OPERATING INSTRUCTIONS 

Note. 

the front of the manual. 

For information on destroying the equipment to prevent enemy use, refer to the destruction notice at 

Section Ill. CONTROLS AND THEIR USE 

44. Radio Transmitter BC—604-(*) Controls 
(Fig. 51) 

a. ANTENNA AND GROUND BINDING POSTS. 

These posts, marked A and G respectively, are 

mounted above the push buttons. The binding 

posts are provided for test purposes and norm- 

ally are not used in transmitter operation. They 

are, however, used in some installations to 

shorten the length of the lead-in. 

b. CHANNEL SELECTOR PusH BUTTONS. 

To accomplish bush-button tuning, press one 

of the 10 push buttons. When a push button 

is pressed, the following operations are per- 

formed: The proper oscillator crystal is con- 

nected into the circuit; all variable tuning ca- 

pacitors are set to their appropriate values; 

and the proper antenna trimmer capacitor is 

connected into the circuit. 

e. RECEIVER TUNE-OPERATE TOGGLE 

SWITCH. This switch, in the RECEIVER 

TUNE position, permits the transmitter to 

emit a weak signal which is picked up by the 

receiver so that presetting operations can be 

monitored in the headset or in the loudspeaker. 

When the switch is in the OPERATE position, 

the transmitter operates normally under the 

control of the microphone switch. 

d. PANEL METER. The panel meter is con- 

trolled by the toggle switch under it marked 

TUNE-ANT CUR, and by the inset screw- 

type switch marked METER SWITCH on the 

right side of the transmitter housing. With 

the toggle switch thrown to TUNE, operating 

the METER SWITCH causes the meter to 

indicate relative total screen and plate current 

for all tubes, or individual relative grid cur- 

rent in each r-f stage except the oscillator. 

With the toggle switch thrown to ANT CUR, 

relative antenna current is indicated. 

е. TRANSMITTER ON-OFF SWITCH. This 
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toggle switch controls the battery supply to the 

filaments and the control circuits. The pilot 

lamp under the switch lights when the set is 

turned on. 

f. RADIO-INTERPHONE SwitcH. When 
this switch is in the INTERPHONE position, 

all crew members of a vehicle such as a tank, 

where an interphone system is required, can 

communicate with each other by using the 

audio stages of the transmitter as an inter- 

phone amplifier. When the switch is thrown 

to the RADIO position, the intercommunication 

system is inoperative unless placed in opera- 

tion by Interphone Control Box BC-606-(*) 

at a remote station. This switch is normally 

kept in the RADIO position. 

g. MICROPHONE JACKS. The microphone 

jacks are mounted below the panel. The MIC 

CARB jack provides for a carbon microphone 

and the MAGNETIC jack for a magnetic or 

dynamic type of microphone. 

h. FUSE. A fuse is inserted into a screw type 

receptacle to the left of the microphone jacks. 

This fuse protects the high-voltage circuit. 

i. TANK-OTHER USE SWITCH. This switch 
is located at the left of the fuse, in the space 

formerly occupied by the high-voltage spare 

fuse. When the switch is in the TANK posi- 

tion, the carbon microphone circuit is made 

relatively insensitive in order to avoid picking 

up the noise in a tank. The OTHER USE 

position, which makes the carbon microphone 
more sensitive, is used in quiet locations. 

j. CRYSTAL STORAGE COMPARTMENT. This 
compartment, in the upper left corner of the 

front panel, contains a removable drawer which 

provides space for storing 80 crystal holders. 

k. CRYSTAL OVEN. The crystal oven, pro- . 

tected by a coverplate, is to the left of the 

push buttons. In this compartment are the 
crystal receptacle strip which mounts 10 crys- ̀  
tal holders, one for each channel; the thermo- 
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static switch for automatic heat control within 

the compartment; and two heating resistors. 

l. ANTENNA TRIMMER CONTROLS. The con- 

trols located behind the holes numbered 1 to 

10 are the adjustments of the antenna trimmer 

capacitors. These capacitors are individually 

adjusted for each channel during presetting 

operations. 

m. ANTENNA COUPLING CONTROL. The 

square opening provides access to a knurled 

finger wheel by means of which the antenna 

coupling can be adjusted. 

n. POWER-AMPLIFIER TANK COIL ADJUST- 

MENT. The circular opening provides access 

to a toothed wheel used in adjusting the slug 

in the p-a tank coil. 

o. INCREASE SIDETONE CoNTROL. The 

INCREASE SIDETONE (or INTERPHONE 

on some transmitters) adjusting screw varies 

the volume to the sidetone and interphone 

circuits. 

p. GANGED CAPACITOR TUNING CONTROL. 

This control is located below the handle on 

the right side of the chassis. The control is 

adjusted during presetting operations and can 

be turned by means of the pin which projects 

from the face of the control disk, or the screw- 

driver slot at the center of this disk. 

q. GANGED CAPACITOR LOCKING SCREW. This 

screw, located below the antenna trimmer con- 

trols, can be reached when the ganged capaci- 

tor tuning control is rotated to its maximum 

clockwise position. 

45. Radio Receiver BC—603-{*) Controls 
(Fig. 52) 

a. REC ON-OFF SwitcH. This switch con- 

trols the battery voltage to the dynamotor and 

filament circuit. 

b. TUNE-OPERATE SwiTCH. When the 

switeh is in the OPERATE position the re- 

ceiver operates normally. When the switch is 

in the TUNE position, an intermediate-fre- 

quency (i-f) oscillator is made operative. This 

oscillator is used in tuning and alining the 

receiver. 

c. RADIO & INT-INT ONLY SwiTCH. This 

switch is in the headphone circuit. When it is 

in the RADIO & INT position, the headphones 

are connected to both the receiver and inter- 

phone output circuits. When this switch is in 
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the INT ONLY position, the headphones are 

disconnected from the receiver and left con- 

nected to the interphone output circuit. 
Note. Because of modifications, this switch must 

always be left in the RADIO & INT position. 

d. SQUELCH ON-OFF SwiTCH. This switch 
turns the squelch circuit on or off. The squelch 

circuit eliminates the noise in the receiver out- 

put when no carrier is being received. 

e. SENSITIVITY CONTROL. The SENSI- 
TIVITY control is used in conjunction with the 

squelch circuit in the receiver. When the 

SQUELCH switch is ON, the SENSITIVITY 
control varies the gain of the r-f and i-f stages 

by controlling their bias. When the SQUELCH 

switch is OFF, the receiver sensitivity is re- 

stored to maximum and cannot be adjusted. 

f. SPEAKER ON-OFF Switcu. In the OFF 
position, the built-in loudspeaker is removed 

from the audio output circuit. 

9. VOLUME CONTROL. The VOLUME con- 

trol varies the audio output of the receiver. 

h. TUNING CoNTROL. This control provides 

manual tuning when all the channel selector 

push buttons are released and the PUSH TO 

TUNE button is depressed. In later receiver 

models, the PUSH TO TUNE button can be 

kept in a depressed position by means of the 

EMERGENCY LOCK. 

i. CHANNEL SELECTOR PUSH BUTTONS. The 
10 channel selector push buttons automatically 

tune the receiver to any one.of the 10 preset 

operating channels. When a push button is 

pressed, the ganged tuning capacitors are ro- 

tated to a preset position. 

j. LOCKING SCREW. A locking screw for the 

channel selector push-button mechanism is ac- 

cessible through a hole in the upper right cor- 

ner of the panel when the receiver tuning dial 

marked CHANNEL MC is turned to its ex- 

treme h-f position. 

k. CALL SIGNAL LAMP. The CALL SIG- 

NAL lamp is used in conjunction with the 

squelch circuit. The lamp is illuminated when 

a signal is received, if the SQUELCH switch 

is ON and the SENSITIVITY control has been 
adjusted to prevent operation of the squelch 
circuit by received noise. 

l. Fuses. A fuse and its spare are located 
to the left of the SPEAKER switch. This fuse 
protects the low-voltage circuit. 

m. A AND G TERMINALS. These terminals 
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are auxiliary antenna and ground connections. 

They are used for test purposes only. 

n. PHONES Jacks. The two phone jacks 

marked PHONES provide audio output to two 

pairs of headphones. 

Section IV. OPERATION 

46. General 

a. Do not attempt to operate the equipment 

until it has been preset. (See pars. 188 and 

189.) 
b. Allow 10 to 15 minutes for the set to 

warm up before attempting to preset it. 

c. If at all possible, the battery should be 
under charge while operating the set. If the 

battery is not being charged, keep transmis- 

sions as brief as possible. 

47. Operation of Radio Tranmitter 
BC—604—(*) 

a. Place the transmitter switches at the fol- 

lowing positions: 

(1) RECEIVER TUNE-OPERATE at OP- 

ERATE. 
(2) RADIO-INTERPHONE at RADIO. 

(3) TUNE-ANT CUR at ANT CUR. 

(4) TRANSMITTER ON-OFF at OFF. 

(5) The RADIO-INT switches on all inter- 

phone control boxes must be in the RADIO 

position. 

b. Turn the TRANSMITTER ON-OFF 

switch to ON. The pilot lamp on the front 

panel of the transmitter should glow, indicat- 

ing that voltage is being applied to the fila- 

ments. Approximately 5 seconds are required 

for the tube filaments to heat. 

c. Plug the microphone into the MIC CARB 

jack. Depress a push button and turn the 

transmitter on by depressing the microphone 

button. A push button should always be de- 

pressed. before starting the transmitter. 'The 

dynamotor in the transmitter should start. 

Never start the dynamotor by means of the 

TRANSMITTER ON-OFF switch. If the 

transmitter is working properly, the panel 

meter will indicate antenna current. 

Caution. The transmitter dynamotor has 

been constructed for intermittent operation 

and, therefore, should never be left running 

for more than 5 out of every 20 minutes. Con- 
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tinuous operation will, cause serious damage 

to the dynamotor. Also, do not operate the 

transmitter without an antenna. 

d. Turn the transmitter off when no further 

transmissions are to be made by placing the 

TRANSMITTER ON-OFF switch at the OFF 
position. 

48. Operation of Radio Receiver 
BC-—603-{*) 

а. Set the receiver switches at е following 

positions: 

(1) REC ON-OFF at OFF. 
(2) TUNE-OPERATE at OPERATE. 
(3) SQUELCH OFF-ON at OFF. 
(4) RADIO & INT-INT ONLY AT RADIO 

& INT. 

(5b SPEAKER OFF-ON at ON. 
(6) Turn the SENSITIVITY control com- 

pletely clockwise. 

b. Turn the REC ON-OFF switch to ON. 

Approximately 15 seconds are required to heat 

the vacuum-tube filaments. The receiver dyna- 

motor is built for continuous operation and 

may be left running for long periods. 

e. Turn the VOLUME control fully clock- 

wise. A high noise level in the loudspeaker 

indicates that the receiver is operating. 

d. Throw the SQUELCH switch to ON and 

turn the SENSITIVITY control counterclock- 

wise to a point just where the noise ceases 

and the CALL SIGNAL làmp goes out. The 
squelch control is now set properly; a received 

signal will light the CALL SIGNAL lamp and 
will be heard in the loudspeaker. 

e. Turn the SPEAKER switch to OFF and 

note that this switch does not affect headset 
operation. 

f. Turn the receiver RADIO & INT-INT 

ONLY switch to INT ONLY; this opens the 

headset circuits and prevents the receiver out- 

put from being heard in the headset. Reset 

this switch at the RADIO & INT position. In 

later modified models of the radio set, when- 
ever the transmitter or interphone amplifier 

dynamotor is started, the output of the re- 

ceiver is disabled. The receiver is not disabled 

when the TUNE-OPERATE switch is in the 
TUNE position. 

g. Depressing any one channel selector push 
button automatically tunes the receiver to its 
associated preset channel. 
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h. The TUNING adjustment is supplemen- 

tary to the selector push buttons and provides 

manual tuning. Manual tuning to any desired 

channel is accomplished by releasing all selec- 
tor push buttons and adjusting the TUNING 

control while depressing the PUSH TO TUNE 
button. Manual tuning is facilitated by throw- 
ing the TUNE-OPERATE switch to TUNE 

and adjusting the TUNING control to the 
transmitter frequency desired. The proper 
TUNING control setting is indicated by a beat 

note. When the tuning is correct, restore the 

TUNE-OPERATE switch to OPERATE. 

i. To turn off the receiver, place the REC 
ON-OFF switch at OFF. 

49. Interphone Operation Using Interphone 
Control Box BC—606—H or Earlier Modi- 
fied Models 

a. All interphone boxes are wired similarly 
except the one used by the commander. 

b. Insert a headset plug into any one of the 
interphone boxes, place the RADIO & INT- 
INT ONLY switch on the receiver to RADIO 
& INT, vary the VOLUME control on the box 
and observe that the noise in the headset 
varies in volume. 

e. Throw the transmitter RADIO-INTER- 
PHONE switch to INTERPHONE, starting 
the transmitter dynamotor. Depress the switch 
of the transmitter microphone, and speak into 
it. The speaker's voice should be heard in the 
headsets both at the interphone station and 
at the receiver. The VOLUME control at the 
interphone box varies the volume of the signal 
in its headset, but the VOLUME control on 
the receiver has no effect on either headset. 

d. Vary the SIDETONE control on the right 
side of the transmitter. This should control the 
volume in all headsets. 

€. The r-f section of the transmitter is 
blocked and only the audio circuits are in use 
when the interphone system is put into opera- 
tion by: 

(1) Placing the transmitter RADIO-IN- 
TERPHONE switch at INTERPHONE. 

(2) Leaving the interphone control box 

RADIO-INT switch in its released INT posi- 
tion and pressing the button of its microphone. 

Note. When unmodified models of Interphone Con- 
trol Box BC-606-A to G are used, leave the RADIO- 
INT switch in the RADIO position sinco placing it in 
the INT position will put the interphone system into 
operation and prevent radio transmission. To improve 
system operation, Interphone Control Box BC-606-A 

to G are modified by MWO SIG 11-600-8. Aftor modi- 

fication, the circuit functioning of Interphone Control 
Box BC-606-A to G is electrically the same as Inter- 

phone Control Box ВС-606-Н. 

f. Plug the microphone into any crew mem- 

ber's interphone box. Leave the RADIO-INT 

switch in INT position. Depress the button of 

the microphone and talk into it. Speech should 

be heard in the receiver and all interphone 

headsets. Hold the RADIO-INT switch in the 

RADIO position and depress the microphone 

button. There will be no antenna current in- 

dicated on the panel meter. 

g. Insert the microphone plug into the MIC 

jack at the commander's interphone control 

box. Leave all RADIO-INT interphone control 

box switches at INT, depress the microphone 

button, and talk into the microphone. Speech 

should be heard in the receiver and all inter- 

phone headsets. Hold the commander’s RADIO- 

INT switch in the RADIO position and de- 

press the microphone button. Antenna current 

should be indicated on the panel meter. 

h. Summing up, with the receiver RADIO 

& INT-INT ONLY switch in the normal 

RADIO & INT position, the output of the re- 

ceiver and audio output of the transmitter is 

applied to all the headsets. Whenever the 

transmitter dynamotor is energized, whether 

for radio or interphone operation, the output 

of the receiver is disabled and only the audio 

output of the audio section of the transmitter 

is applied to the headsets. All vehicle members 

can communicate with each other over the 

interphone system. Only the commander and 

the operator at the transmitter can carry on 

radio communication. In some installations, 

more than one interphone control box is wired 

as a command box. In addition, operation of 

any crew member’s microphone during radio 

transmission will interrupt the transmission 

and return the system to interphone. 
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Note. The transmitter RADIO -INTERPHONE 

switch is normally kept in the RADIO position, The 

selection of radio or interphone transmission is made 

at the commander’s interphone control box. 

50. Operating Precautions 

a. TRANSMISSION CONDITIONS. (1) The op- 

erating range depends upon the terrain, enemy 

interference, and radio noise. The equipment 

may be expected to operate 5 to 7 miles except 

under the worst conditions (as in tunnels, 

among skyscraper buildings, or over a high 

hill); but careful selection of elevated spots 

may extend the range to 15 or 20 miles. Com- 

munication over ranges in excess of this are 

due to very careful choice of operating loca- 

tions at both ends of the radio circuits; not to 

exceptionally powerful radio transmitters. 

(2) The vehicle may be hidden in bushes or 

trees without materially reducing the range 

if the antenna does not actually touch leaves 

or branches. 

(3) Crackling, indistinct or noisy signals 

indicate borderline conditions and the operator 

should not expect to operate over much longer 

distance without loss of communication. Im- 

proved reception may be obtained by stopping 

the vehicle motor while receiving. However, 

the vehicle battery will not stand use of the 

transmitter for extended periods without 

charging. 

(4) Avoid use of the equipment under or 

near power lines, telegraph lines, overhead 

steel bridges, electrical equipment, or other 

obstacles suspected to be a source of electrical 

interference, as they absorb the signal or in- 

crease the radio noise. 

(5) Radio noise is always present to some 

extent. The portion due to natural causes can- 

not be reduced; but man-made noise may be 

reduced by moving away from the cause; or, 

if the cause is the vehicle's ignition system, 

inspecting the suppression system for loose, 

short-circuited, or broken connections. 

b. OVERHEATING. If the entire equipment is 

mounted in a tightly inclosed restricted space 

without adequate ventilation, there is danger 

of overheating after extended periods of opera- 

tion. Take reasonable care to operate the 
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equipment for as short intervals as practicable 

under such conditions. Do not run the trans- 

mitter dynamotor for more than 5 out of every 

20 minutes. 

c. Low TEMPERATURE OPERATION. The fol- 

lowing information is provided to improve low 

temperature operation. 

(1) If shock mounts become excessively 

brittle and break, fasten the radio set down 

solidly using any suitable support or spacers. 

(2) Use Microphone Cover CW-110/U on 

Microphone T-17-(*). 

(3) Use Cover BG-96 to provide protection 

against snow and ice to reduce heat losses. 

(4) Tf operational difficulty is experienced, 
thoroughly clean all existing lubricant from 

surfaces of the push-button mechanism and 

manual tuning control, using solvent, dry- 

cleaning (SD), and relubricate as described 

in section VIII. Refer to paragravh 87d for 

dynamotor operation at extremely low tempera- 

tures. 

(5) Do not subject the equipment to severe 

mechanical shock at any time, and especially 

after long periods of storage. 

(6) Handle cords and cables with care to 
prevent cracking or breaking. Learn the flex- 

ing capabilities of the particular cords in the 

set and handle them accordingly. When an 

installation is to be made at temperatures 

approaching —65° F., the cables should be kept 

in a warm location, and uncoiled and prepared 

for installation. 

(7) Allow equipment to warm up if possible, 
before attempting operation. Prevent heat loss 

by keeping openings on Cover BG-96 closed as 
much as possible. 

d. RECEIVER. Be sure that the SENSITIV- 

ITY control is properly adjusted when using - 

the squelch circuit. Improper adjustment of 

this control will result in seriously reducing 

the range of the set. If there is any doubt 

whatever about use of the squelch, turn it 

OFF and reduce the receiver output volume 

sufficiently to prevent fatigue on long stand-by 

periods but not enough to prevent hearing a 

signal. 



€. TRANSMITTER. (1) Always press a chan- 

nel selector push button before starting the 

dynamotor by operating the microphone con- 

trol switeh or by throwing the RECEIVER 

TUNE-OPERATE switch to RECEIVER 

TUNE. 

(2) Operation of the transmitter filaments 

for long periods without application of plate 

voltage tends to evaporate the actiye material 

from their surface and reduce their useful 

life. Therefore, the TRANSMITTER ON- 

OFF switch should be OFF if the transmitter 

is not to be used for an extended period. 

(3) Do not operate the transmitter without 

an antenna. Either the mast antenna or the 

phantom antenna must be used. 

f. MICROPHONE TECHNIQUE. The radio sets 

have been designed to work under noisy condi- 

tions around the operator such as occur in a 

tank or other noisy vehicle. Microphone T—45 

and T-35-(*) have noise reducing features 

for use in tanks, etc. It is important, in order 
to obtain best operation from the equipment, 

that the operator using a microphone such as 

a Microphone T-17-(*) hold it in a nearly 

verticle position and with the lips just touch- 

ing the surface. It is not necessary to shout 

when using any microphone; but loud speech is 

necessary in order to make the speech power 

at the microphone of a higher level than the 

surrounding noise. Each word should be com- 

pleted before starting the next and a slight 

emphasis should be placed on all sibilants, such 

as C, S, and Z, and terminal consonants such as 

T and G. Speak slowly. Although the equip- 

ment has been designed to eliminate as much 

as possible the effects of noises, the above in- 
structions will aid materially in obtaining satis- 
factory communication with the remote station, 
especially under poor receiving conditions. 

` g. NET OPERATION. In net operation each 
set in the net must be accurately tuned to the 

same frequency. Tune all sets within the net 

under substantially the same conditions. The 
positions and lengths of the antennas, the 

temperatures, and the battery terminal volt- 

ages must be fairly uniform. See FM 24-18 
| for a complete discussion of net operation. 

51. Operation of Antenna A—52 (Phantom) 

a. GENERAL. When adjusted during manu- 

facture, the inductance is set at 1.35 mh as 

indicated by a white line inside the case directly 
under the L adjusting screw; and the variable 

capacity is set at 39 micromicrofarad (mmf). 

These original adjustments are usually correct 

for all standard installations. Small adjust- 

ments of either L or C may be necessary for 

some installations to compensate for differences 

in vehicular structure or antenna position. 

Once the phantom antenna has been adjusted 

for a particular installation, it should be un- 

necessary to make any further adjustments. To 

use the phantom antenna it is only necessary to 

disconnect the standard antenna lead-in from 

the antenna binding post on Mounting ЕТ- 

237—(*), or Radio Transmitter BC-604- (*) 
and connect a 2-foot length of Wire W-128 

between this post and the ANT binding post 

on the phantom antenna. 

b. ADJUSTMENT CHECK. (1) Operate the 

radio transmitter using the phantom antenna. 

Observe whether or not any readjustment of 

the antenna trimmer capacitors is necessary 

to obtain maximum antenna current indica- 

tions on the transmitter panel meter. If no 

appreciable change in the settings is required, 

the phantom antenna is working correctly. 

(2) If the setting of the antenna trimmer 

capacitors on the transmitter must be changed 

appreciably to obtain maximum antenna cur- 

rent, the phantom antenna must be readjusted. 

c. ADJUSTMENT PROCEDURE. (1) Make sure 

that the transmitter is tuned to the standard 

vehicular antenna. This usually involves de- 

pressing the transmitter push buttons one at 

a time and adjusting the corresponding an- 

tenna trimmer capacitor for a maximum ANT 

CUR reading. If necessary, retune the trans- 

mitter antenna circuit using the mast antenna 

and the procedure in paragraph 188c. 

(2) Disconnect the vehicular antenna and 

connect the phantom antenna. Change the C 

adjustment in the phantom by one scale divi- 

sion in either direction. 

(3) Operate the transmitter and check the 

tuning of the antenna trimmer capacitors. If 

further readjustment is necessary, repeat steps 
(1) and (2) above. 
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(4) If the correct adjustment cannot be 

found by adjusting the capacitor alone, set it 

at the arrow mark on the dial, and turn the 

adjusting screw marked INCREASE L in 

either direction, two or three complete turns. 

(5) Repeat steps (1), (2), and (3) above. 

(6) By repeating steps (1), (2), (3), and 

(4) above, a proper combination of L and C 

can be obtained. 

(7) No further changes should be necessary 

unless the installation is changed. 

Section V. EQUIPMENT PERFORMANCE 
CHECK LIST 

52. Purpose and Use of Check List 

a. GENERAL. The equipment performance 

check list (par. 53) will help the operator 

determine whether the radio set is functioning 

properly. The check list gives the item to be 

checked, the conditions under which the item is 

checked, the normal indications and tolerances 

of correct operation, and the corrective meas- 

ures the operator can take. Check items 1 to 

13 before starting (before turning the equip- 

ment on), items 14 and 15 when starting, 

items 19 to 28 during operation, and items 29 

and 30 when stopping (when turning the 

equipment off). Items 19, 21, and 27 of this 

list should be checked at least once during a 

normal operating period or at least four times 

a day during continuous operation. 

b. ACTION OR CONDITION. For some items, 

the information given in the action cr condi- 

tion column consists of the settings of various 

switches and controls under which the item 

is to be checked. For other items it represents 

an action that must be taken to check the nor- 

mal indication given in the normal indication 

column. 

c. NORMAL INDICATIONS. The normal indi- 

cations listed include the visible and audible 

signs that the operator will perceive when he 

checks the items. In the case of meter readings, 

the allowable tolerances of the readings are 

given. When a meter reads between the limits 
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specified, operation can be considered satis- 

factory. A meter reading outside the limits 

given is a sign of impending trouble. If the 
indications are not normal, the operator should 

apply the recommended corrective measures. 

d. CORRECTIVE MEASURES. The corrective 

measures listed are those the operator can 

make without turning the equipment in for 

repairs. When reference is made in the table 

to part five it indicates that the trouble cannot 

be corrected during operation and that trouble 
shooting by an experienced repairman is called 

for. If the set is completely inoperative or if 

the recommended corrective measures do not 

yield results, trouble shooting is necessary. 

However, if the tactical situation requires that 

communication be maintained and if the set is 

not completely inoperative, the operator must 

maintain the set in operation as long as it is 

possible to do so. 

е. ITEMS 1 TO 13. Items 1 to 13 should be 

checked each time the equipment is put into 

operation. 

f. ITEM 21. Item 21 shows correct meter 

readings on the radio transmitter when it is 

properly tuned and in operation. 

Note. All readings are correct for input voltages 

of 12 or 24 volts. If the input voltage is greater, 

slightly higher readings may be expected. The cor- 

rective measures listed in the last column are to be 

performed if the readings for the various tests do not 

agree reasonably with the chart. _ 

g. ITEMS 16 TO 28. These items represent 

general operating characteristics of the radio 
set. The operator must become familiar with 

the characteristics of the set during normal 

operation; he must use that knowledge as a 

basis for recognizing changes in audible and 

visible indications, such as absence of sidetone, 

lack of dynamotor noise, and poor or no meter 

readings, when the set is not operating prop- 

erly. By becoming familiar with the operation 

of the receiver, the operator will know the 

normal position of the VOLUME control. 'Fhis 

will aid in an approximate determination of the 
sensitivity and amplification of the receiver. 

h. ITEMS 29 AND 30. Items 29 and 30 are 

checked whenever the station is taken out of 

operation. Any abnormal indications at this 

time are probably caused by trouble in the set 

and should be corrected before the next ex- 

pected period of operation. 



53. Equipment Performance Check List 

"d 8 O H PRP UAW 

4 9 O 3 PAPUA 

| 
Action or condition Normal indications 

Radio Receiver (fig. 52) 

Headset plugged into 

PHONES jack 

SPEAKER ON-OFF switch 
in ON position 

In OFF position 

In RADIO & I 

Dons c oes] . 

NT posi- 

| ltem 
No. | Item 

ТИ ERE eae 

2...) Loudspeaker ....... 

3... SQUELCH ON-OFF 

л ВРУ 

4... RADIO & INT-INT 

ONLY switch ... 

5... TUNE -OPERATE 

10-36 

...{ Microphone 

switch +++ жж жа 

.| Microphone (if used) 

In OPERATE position .. 

Radio Transmitter (fig. 51) 

Microphone plugged into 

CARBON MIC jack ... 

Antenna 

.. RECEIVER TUNE- 
OPERATE switch 

Standard antenna con- 

nected unless radio 

transmission is not au- 

thorized and phantom 

antenna is used 

In OPERATE position .. 

TUNE-ANT CUR 

switch w slo o nr t ssa 

In ANT-CUR position ... 

RADIO-INTER- 
PHONE switch .. 

In RADIO position 

Interphone Control Вох (fig. 39) 

ОООО Headset 

ertt t m mn 

Headset plugged into 

PHONE jack n 

Mierophone plugged into 

MIC jack эше, 9/5 «878 N w 6 аа 

RADIO-INT switch. In released INT position. 

If using unmodified 

models of interphone 

Control Box BC-606-A 

to G, place the RADIO- 

INTERPHONE switch 

at RADIO s... СИ Ў 

Corrective measures 

— — 

ÁN t [.Y Vr ш n  - n E ÀsƏa—. Üə ———— |n 
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Item 

Radio Receiver 

No. Item Action or condition Normal indications Corrective measures 

$ | 

Т 14... REC ON-OFF switch | Turn to ON position ..... Dynamotor starts | Check fuses. See part 

A and тап лыы: five. 

R | 
T | 

Radio Transmitter 

8 | 
TT. TRANSMITTER ON-| Turn to ON position ..... Pilot lamp lights. | Check fuse апа pilot 

A OFF switch ..... | lamp. 
R | See part five. 

T | | 

Radio Receiver 

16... VOLUME control... | Rotate clockwise ........ Noise output is | Check position of RA- 

heard in speaker DIO & INT-INT 

and in all head ONLY switch. 

sets. CALL | Check lamp and tube 

SIGNAL lamp V10. 

[SEU RR ron See part five. 

17.1.) Squelch circuit ..... Turn SQUELCH ON-OFF | CALL SIGNAL Check tube V9. 

switch to ON position. lamp goes out | See part five. 

E Rotate SENSITIVITY as noise output 

Q control to left from its бора 

0 full clockwise position .. 

I =. (a : 

P 18... Manual tuning ..... All channel selector push | Noise varies and | See part five. 

M buttons released. a signal may be 

E SQUELCH ON-OFF received. If sig- 

N switeh at OFF. PUSH nals are re- 

T TO TUNE button held ceived, a beat 
depressed. TUNING note will be 

P control rotated ........ heard with the 
E TUNE - OPER- 

R ATE switch at 

F TUNE. The 

0 CALL SIGNAL 

R lamp should be 

M ORL 

A 

— 

Al 19...| Push-button tuning. | Depress same channel se- | A beat note should | Readjust presetting. - 

d lector push button on be heard ..... Check tube V10. 

receiver and transmit- 

ter. Place transmitter 

RECEIVER TUNE- 

OPERATE switeh to 

RECEIVER TUNE. 

Place receiver TUNE- 

OPERATE switch in 

TUNE position 

Repeat for remaining 

channels 

See part five 

^ 
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i O Z > 2 2 O j dp 3 rg nzugu-detb 

Radio Transmitter 

21... 

Item 

A Radio CHANNEL | After 3 seconds, depress 

SELECTOR push 
buttons 

Meter readings .... 

ИИИ 

RADIO-INTER- 
PHONE switch .. 

RECEIVER TUNE- 

OPERATE switch 

Action or condition 

| 

a CHANNEL SELEC- 

TOR push button, press | 

the transmitter micro- | 

phone button, and talk | 
into the microphone ... 

Repeat for remaining | 

channels 

TUNE-ANT CUR switch 

at TUNE. Microphone 

button depressed. ME- 

TER SWITCH in posi- | 

tion: 

No. 1 (Tripler grid) . 

No. 2 (First r-f grid) ... 

No. 3 (Rectifier grid) ... 

No. 4 (Doubler grid) .... 

No B (RA FH) B... 

No. 6 (Total plate and | 

Screen) s] a] | |] | n on 

Normal indications 

Transmitter dy- 

namotor starts 

and panel me- 

ter deflects. (If 

the phantom 

antenna is 

used, the neon 

lamp should 

glow.) Sidetone 

should be heard 

in all headsets. 

Meter reads: 

Rea tare okk 

.......... 

In INTERPHONE posi- | 
tion. Depress button and 
talk into microphone .. 

Dynamotor starts. 

Speech should 

be heard in all 

headscts. (Re- 

place switch to 

RADIO posi- 

tion.) чөө n s 

Corrective measures 

Check to see that crystal 

is installed in channel 

being used. 

Check tubes and meter 

readings given below. 

See part five. 

Check tube V103. 

Try another crystal. 

Check tubes V107 and 

V101. 

Check tube V102. 

| Check tube V108. 

Check tube V104. 

Check battery under 

load. ' 

See part five. 

See part five. 

One CHANNEL SELEC- 
TOR push button de- 

pressed. RECEIVER 
TUNE-OPERATE 

switeh in RECEIVER 

TUNE position, TUNE- 
ANT CUR switch in 
ANT CUR position ... 

Transmitter dy- 

namotor starts. 

No ANT CUR 

reading. 

receiver can 

pick up a beat 

note on the 

same channel 

with the re- 

ceiver TUNE- 

OPERATE 

switch in the 

TUNE posi- 

tion. Replace 

RECEIVER 

TUNE - OPER- 

ATE switch in 

OPERATE po- 

The 

See part five. 
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Radio Transmitter (contd.) 
— v.ev— ——— p>y D D ' n  n.. 

Corrective measures 

— 

š 

If the radio set is not 
modified in accordance with 
MWO SIG 11-600-4 or 9, 

and is mot provided with 
disabling circuits to prevent 
the receiver output from in- 

interphone 

the receiver 
can only be disabled when 
the transmitter RECEIVER 
TUNE-OPERATE switch is 
at OPERATE and the trans- 
mitter is placed on the air 
by depressing the button on 
the local microphone or on 
the commander’s microphone 
(the interphone control box 
switch in the RADIO posi- 

or Item Action or condition Normal indications 

E 24 TANK-OTHER USE Microphone button de- | Headset response See part five. 

Q SWIC. Соха 011 pressed and microphone louder in 

U spoken into. TANK- OTHER USE 

i OTHER USE switch position than in 

M snapped from one posi- TANK position. 

E tion to other viso es 
N 
T 

B 
E 
R 
F P m — EIAS ̀ 

9 [| 25... SIDETONE control. | Varied slightly ......... Headset response | See part five. 
M таев | 

A 
| 

М 
С 
Е 

Interphone Control Box 

E 26... VOLUME control .. | Rotate while receiver out- | Volume varies .. | See part five. 

Q put is heard in headset. 
U 
I 
P Ў - cw. Inm 

M әл...) RADIO-INT switch. | Left released in INT po- | Speech heard in | See part five. 

i sition. Microphone but- all the headsets 

T ton depressed and mi- of the radio set. 

crophone spoken into .. No ANT CUR 

P теа 

= Held in RADIO position. | Speech heard іп 

F Microphone button de- all the headsets 

О pressed and microphone of the radio set. 

R spoken into sree te. AUN T; CUR 

ji reading on 

N panel meter ,, 
C š 

E 

Radio Set SCR-508-(*) and SCR-528-(*) 

28... Disabling circuit ... With the receiver output | The receiver out- See part five. 

E heard in the headsets, put is not heard | Note. 

9 start the transmitter when the trans- 

I dynamotor by placing mitter dynamo- 

P the transmitter RE- tor starts ..... 
M CEIVER TUNE-OPER- 

E ATE switch in RE- terfering with 

N CEIVER TUNE posi- conversation, 
T tion; or by placing 

P the RADIO-INTER-: 
E PHONE switeh at IN- 

R TERPHONE; or by 
F placing the RADIO- 

0 INTERPHONE switch 
R at RADIO апа press- 

ix pe the microphone but- toa 
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PART THREE 

MAINTENANCE INSTRUCTIONS 

_ c ——  — 

Section Vl. PREVENTIVE MAINTENANCE 

TECHNIQUES 

54. Meaning of Preventive Maintenance 

Preventive maintenance is a systematic series 

of operations performed at regular intervals 

on equipment, when turned off, to eliminate 

major break-downs and unwanted interrup- 

tions in service, and to keep equipment operat- 

ing at top efficiency. Preventive maintenance 

is of utmost importance. A system of radio 

communication depends upon the readiness and 

operating efficiency of each item of equipment 

when it is needed. It is vitally important that 

radio operators and repairmen maintain their 

sets properly. 

Note. The operations in sections VI and VII are 

first and second echelon (organization operators and 

repairmen) maintenance. Some operations in sections 

VIII and IX are higher echelon maintenance. 

55. Description of Preventive Maintenance 

Techniques 

a. GENERAL. (1) Most of the electrical parts 

used in the radio set require routine preventive 

maintenance. Some parts require more main- 

tenance than others. Some require mainte- 

nance of a different kind. Because hit-or-miss 

techniques cannot be applied, definite and spe- 

cific instructions are needed. This section of 

the manual contains these specific instructions 

to guide personnel assigned to perform the 

six basic maintenance operations: Feel, In- 

spect, Tighten, Clean, Adjust, and Lubricate. 

Throughout this manual the lettering system 

for the six operations will be as follows: 

F—Feel* 

I—Inspect 

T—Tighten 

C—Clean 

A—Adjust 

L—Lubricate 

*The Feel operation is inapplicable to Radio Sets SCR—508—(*), 

SCR-528-(*), and AN/VRC-—5. 
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(2) The first two operations show when 

the other four are needed. Selection of opera- | 

tions is based on a knowledge of field needs. 

For example, dust encountered on dirt roads . 

during cross-country travel filters into equip- . 

ment no matter how much care is taken to pre- ` 

vent it. Rapid changes in weather (such as 

heavy rain followed by blistering heat), ex- 

cessive dampness, snow, and ice tend to cause 

corrosion of exposed surfaces and parts. With- 

out frequent inspections and the necessary 

tightening, cleaning, and lubricating, equip- 

ment becomes undependable and may break 

down when it is needed most. 

b. INSPECT. Inspection is the most impor- 

tant operation in preventive maintenance. A 

careless observer will overlook evidences of 

minor trouble. Although these defects may 

not at the moment interfere with performance ̀  

of the equipment, valuable time and effort can 

be saved if they are corrected before they lead 

to major break-downs. To be able to recognize 

the signs of a defective set, make every effort 

to become thoroughly familiar with indications 

of normal functioning. Inspection consists of 

carefully observing all parts of the equipment, 

noticing their color, placement, state of clean- 
liness, moisture accumulations, etc. Inspect 

for the following conditions: 

(1) Overheating, as indicated by РЕ 

tion, blistering, or bulging of the parts or sur- 

face of the container; leakage of insulating 

compounds; and oxidation of metal contact 

surfaces. 

(2) Placement, by observing that all leads 

and cabling are in their original positions. 

(3) Cleanliness, by carefully examining all 

recesses in the units for accumulation of dust, 

especially between connecting terminals and 

binding posts. Parts, connections, and joints 

should be free from dust, corrosion, and other 
foreign matter. In tropical and high-humidity 

locations, look for fungus growth, mildew, and 

moisture accumulations. 



(4) Tightness, by testing any connection or 

mounting which appears to be loose. 
c. TIGHTEN, CLEAN, AND ADJUST. These op- 

erations are self-explanatory. Specific proce- 

dures to be followed in performing them are 
given wherever necessary throughout part 

three. 
Caution: Screws, bolts, and nuts should not 

be tightened carelessly. Fittings tightened 

beyond the pressure for which they are de- 

signed will be damaged or broken. 

Whenever a loose connection is tightened, it 

should be moistureproofed and fungiproofed 

again by applying the varnish with a small 

brush. See section IX for details of moisture- 

_ proofing and fungiproofing. 
d. LUBRICATE. Lubrication refers to the ap- 

plication of grease or oil to the bearings of 

motors or rotating shafts. It may also mean 

the application of a light oil to door hinges or 

` other sliding surfaces on the equipment. When 

lubrication is required, see section VIII. 

56. Vacuum Tubes 

Note. Do not work on tubes immediately after 

shut-down. Severe burns may result from contact with 

envelopes of hot tubes. 

a. INSPECT (I). (1) Inspect glass and metal 

tube envelopes, tube caps, and tube connector 

clips for accumulation of dirt and for corro- 

sion. Tubes with loose plate caps or envelopes 
should be replaced if possible. 

(2) Examine the spring clips that make con- 

` tact with the grid caps for corrosion and for 

loss of tension with resulting looseness. Check 

the condition of wires soldered to the spring 

clips. The wires should be free of frayed in- 

sulation or broken strands. 

(3) Inspect firmness of tubes in their sock- 
ets. Make inspection by pressing tubes down 

in sockets and testing them in that position, 
^ot by partially withdrawing the tubes and 
jiggling them from side to side. Movement of 
a tube tends to weaken the pins in the base 

and unnecessarily spread the contacts in the 

socket. Inspect tube sockets at the time tubes 
are removed. 

(4) Be careful when removing a tube from 
its socket, especially if it is a high-power tube. 
Never jar a warm tube. Always remove con- 

. nections to grid caps and plate caps. 

, 
TA. 

4 b. TIGHTEN (T). Tighten all loose connec- 
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tions to tube sockets or to tubes. If connections 

are dirty or corroded, clean them before tight- 

ening. When tightening locknuts that hold the 

sockets to insulated bushings, do not apply ex- 

cessive pressure. Too much pressure will crack 

bushings. 

e. ADJUST (A). Adjust loose tube connector 

clips. Do not flatten tube connector clips dur- 

ing adjustment. Flattened clips do not make 

adequate contact with surface of tube cap. If 

clip is made of thin metal, it can be adjusted 

by gently compressing it with the fingers. If 

it is made of heavy-gauge metal, suitable pres- 

sure can be applied with a pair of long-nose 

pliers. 

d. CLEAN (C). (1) Clean the tubes, if neces- 

sary. Tubes operated at high voltages and 

with exposed plate and grid connection must 

be kept free from dirt and dust because of pos- 

sible leakage between grid and plate terminals. 

In contrast, tubes operating at low voltages 

and not having exposed grid and plate caps 

do not require frequent cleaning. However, do 

not permit dirt to accumulate on low-voltage 

tubes. 

(2) Remove dust and dirt from glass or 

metal envelopes with a clean, lint-free, dry 

cloth. If proper care is used, grid and plate 

caps may be cleaned with a piece of No. 0000 

sandpaper by wrapping the paper around the 

cap and gently rubbing the surface. Excessive 

pressure is not needed. It is not necessary to 

grip the cap tightly. Wipe the cap with a clean 

dry cloth. 

(3) When tube sockets are cleaned and the 

contacts are accessible, fine sandpaper may be 

used to remove corrosion, oxidation, and dirt. 

(4) Wipe off moisture with a clean dry 

cloth. 

57. Capacitors 

a. INSPECT (I). (1) Inspect terminals of 

large fixed capacitors for corrosion and loose 

connections. Carefully inspect mountings to 

discover loose mounting screws, studs, or 

brackets. Examine leads for poor insulation, 

cracks, and evidences of dry rot. Cut away 

frayed strands on insulation. If wire is ex- 

posed, wrap it with friction tape. See that 

terminals of capacitors are not cracked or 

broken. 

(2) Thoroughly inspect the case of each 
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large fixed capacitor for leaks, bulges, and 

discoloration. 

(3) Inspect plates of variable capacitors for 

dirt, dust, or lint. Examine the movable set 

of plates for signs of damage or misalinement 

that would cause them to touch the fixed plates 

during tuning. Rotate the movable plates, using 

the panel tuning control, and thus check for 

proper operation of the capacitor. 

b. TIGHTEN (T). Tighten loose terminals, 

mountings, and connections on capacitors, 

when necessary. Do not break the bushing or 

damage the gasket. 

c. CLEAN (C). (1) Clean the cases of fixed 

capacitors, the insulated bushings, and dirty 

or corroded connections. The capacitor cases 

and bushings can usually be cleaned with a dry 

cloth. However, if deposit of dirt is hard to 

remove, moisten cloth in dry-cleaning solvent 

(SD). 

(2) Clean plates of variable capacitors with 

a small brush or pipe cleaner, removing all dust 

and lint. Dust, if present, may cause arcing. 

d. LUBRICATE (L). See section VIII. 

58. Resistors 

a. GENERAL. Various types of resistors are 

used in the radio sct. The connections to the 

various resistors are either of pigtail or solder- 

lug type. 

b. INSPECT (1). Inspect coating of vitreous- 

enameled resistors for signs of cracks and 

chipping, especially at the ends. Examine the 

bodies of all types of resistors for blistering, 

discoloration, and other indications of over- 

heating. Inspect leads and all other connec- 

tions for corrosion, dirt, dust, looseness, and 

broken strands in connecting wires. Check 

security of all mountings. Do not attempt to 

move resistors with pigtail connections, be- 

cause there is danger of breaking the connec- 

tions at point where they enter body of resistor. 

Such defects cannot be repaired. 

c. TIGHTEN (T). ‘Tighten resistor connec- 

tions and mountings whenever they are loose. 

If a resistor remains loose, vibration may 

break the connection or damage the body. 

d. CLEAN (C). (1) Clean all carbon resis- 

tors with a small brush. 

(2) The vitreous-enameled resistors must be 

kept clean to avoid leakage between the ter- 

minals. Wipe them with a dry cloth. How- 
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ever, if the dirt deposit is unusually hard to 

remove, use dry-cleaning solvent (SD). 1 

(3) Resistors with discolored bodies cannot ` 

be cleaned. Discoloration indicates that there 

has been overloading and overheating at some 

time prior to the inspection. The discoloration 

is probably due to circuit trouble which re- 

quires analysis and correction. Trouble-shoot- 

ing procedures are described in part V. 

59. Fuses 

a. GENERAL. Fuses used in the radio set are 

of two kinds: those with a glass case and those 

without a case. The glass fuses are easily re- 

moved for inspection. See that the fuse ends 

and holding clips on large fuses are kept clean 

and tight. If they are not, arcing and burning 

will occur and make replacement of complete 

holder necessary. The strip type fuse can be 

removed only after the two screws that hold 

it have been taken out. Fuses should be thrown 

away when they blow. 

b. INSPECT (I). Inspect fuse caps for evi- 

dence of burning, charring, and corrosion ; fuse 

clips for dirt, loose connections, and loss of 

tension. 

c. TIGHTEN (T). Tension of fuse clips may 

be increased by pressing sides closer together. 

If necessary, use a pair of pliers to adjust ten- 

sion. 

d. CLEAN (C). Clean fuse ends and fuse 

clips with emery cloth. Wipe them with a 

clean cloth. When using a file to remove deep 

pits on the clips, fuse ends, or contacts, always 

finish up with crocus cloth to leave a smooth 

contact surface. As a final step wipe the sur- 

face with a clean dry cloth. 

60. Bushings and Insulators 

a. DESCRIPTION. (1) Insulated bushings are 

used in the high-voltage and r-f circuits. They 

are constructed of ceramic material with a 

glazed surface. Because an insulator is no bet- 

ter than its surface, deposits of foreign sub- 

stances on the surface will reduce the insula- 

tion value of the bushing. Therefore, it is im- 

portant that all bushings used in high-voltage 

circuits be inspected frequently. 

(2) Insulated bushings are used as supports 

for high-voltage tube sockets, for high-voltage 

terminals of capacitors, and for tank coils. 



They are used as mountings for resistors in 

high-voltage circuits and as supports for panels 

which mount other parts. The condition of in- 

sulatcd bushings that are used solely as panel 

supports is not too critical, but the condition 

of be:hings used as high-voltage insulators is 

extremely important. 

b. INSPECT (I). (1) Inspect physical condi- 

tion of insulated bushings. They should be 

clean without cracks or chips. A highly glazed 

insulator may develop fine-line surface cracks 

where moisture and dust will accumulate and 

eventually form a leakage for a high-voltage 

flash-over. 

(2) As a rule, the bushings are held in posi- 

tion with nuts screwed onto the threaded con- 

ductors. These can be replaced very easily. If 

replacement is not possible: because of a short- 

age of supplies, clean the defective bushing 

frequently and thoroughly with dry-cleaning 

solvent (SD). Sometimes it is difficult to see 

dust on a glazed surface. A satisfactory check 

can be made by sliding a clean finger across 

the bushing. 

€. TIGHTEN (T). The procedure to use in 

tightening loose bushings is self-evident, but 

observe one precaution: Avoid forcing the nuts 

or screws down too tight. If excessive pressure 

is exerted on bushings, damage or breakage is 

almost certain. If threads on bushing stud 

bolts are stripped so that they cannot be tight- 

ened, replace entire bushing. 

d. CLEAN (C). Insulated bushings are easily 
cleaned. Never use abrasive materials because 

they destroy the glazed finish, thus permitting 

moisture to be absorbed. A clean cloth is usu- 

ally satisfactory. If deposits of grime or dirt 
on the surface of a bushing are hard to remove, 

use dry-cleaning solvent (SD). After the sur- 

face has been cleaned with solvent, carefully 

polish it with a dry cloth. Otherwise, a thin 
film of the solvent will be left which may im- 

pair che effectiveness of the bushing as a high- 
voltage insulator. 

61. Relays 
Relays are considered normal if: the exterior 
is free from dirt or dust; contacts are not 
burned, pitted, or corroded; contacts are lined 
up and correctly spaced; moving parts travel 
freely and function in a satisfactory manner; 

. connections to the relay are tight; wire insula- 

tion is not frayed or torn; relay assembly is 
securely mounted ; and field coil shows no signs 
of overheating. 

a. INSPECT (I). (1) Inspect relay for defects. 
Contacts may be examined with the aid of a 
flashlight and mirror. 

(2) Check mechanical action of relays to 
make certain that when the moving and sta- 
tionary contacts come together they make posi- 
tive contact and are directly in line with each 
other. 

b. TIGHTEN (T). Tighten all loose connec- 
tions and mounting screws, but do not apply 
enough force to damage screws or to break 
the parts they hold. 

c. CLEAN (C). (1) Relay exterior. Brush 
exterior with a soft brush. If connections are 
dirty, remove the leads and clean them. Re- 
place carefully. 

(2) Relay contacts. (a) Before removing 
covers of relays, see that all apparatus is free 
from dust, dirt, or other foreign matter which 
might fall into relay contacts. 

(b) Remove loose dust or lint from relay 
and relay contacts with a soft-bristle brush. 

(c) Inspect relay contaets thoroughly. If 
they are dirty, burned, pitted, or corroded, 
service them as follows ((d) through (g) be- 
low). 

Note. The brown discoloration found on silver or 
silver-plated contacts is silver oxide and is a good con- 
duetor. It should not be removed unless the contacts 
must be cleaned for some other reason. It may be re- 
moved at any time either by burnishing or with a 
cloth moistened with carbon tetrachloride. 

(d) To clean contacts, insert a clean flat 
blade in the burnishing tool (Tool, switch- 
board, contact burnisher, WECo 265C, Signal 

Corps stock No. 6R41065C). Keep the blade 
clean by frequent wiping with a lint-free cloth 
moistened with carbon tetrachloride. To bur- 
nish normally-open contacts, press them to- 
gether with the orange stick (or suitable sub- 

stitute) or operate the relay manually to give 
a slight pressure against the blade of the bur- 
nisher. At the same time move the blade back 

and forth two or three times or as often as 

necessary to brighten the contacts. Avoid ex- 

cessive burnishing. When too much of the con- 

tact metal is removed, the contact follow is de- 

stroyed and readjustment is necessary. When 

burnishing normally closed contacts, the ten- 

sion of the springs themselves will usually sup- 
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ply enough pressure against the burnisher. If 

the spring tension is heavy, lift one of the 

springs away sufficiently to insert the bur- 

nisher. 

(e) If burnishing does not eliminate contact 

trouble use carbon tetrachloride to clean con- 

tact surfaces more thoroughly. Dip the flat 

end of a clean toothpick into carbon tetra- 

chloride. Then, holding the contacts slightly 

separated, deposit the liquid on the contacts 

without rubbing. Use the flat end of another 

toothpick to deposit more carbon tetrachloride 

on the contact to flush away dirt loosened by 

the first application. Again do not rub. Be 

careful to keep carbon tetrachloride from all 

insulating materials. When the contacts are 

thoroughly dry, burnish them ((d) above) to 

remove all deposit or residue. Always burnish 

contacts after cleaning with carbon tetra- 

chloride. 

(f) Contact points which are badly pitted 

or built up may be reconditioned as follows: 

Remove the build-ups with a fine-cut point file 

(or in emergencies crocus cloth). Burnish the 

pits with the ball-point burnisher blade fur- 

nished with the switchboard contact burnish- 

ing tcol. If the pit is small, place the ball point 

of the burnisher in the pit and rotate the barrel 

of the tool between the thumb and finger, at 

the same time applying slight pressure. If the 

pit is large, move the ball point of the bur- 

nisher over the surface of the pit with a circu- 

lar motion. After removing build-ups and 

cleaning pits, again burnish the contacts with 

a flat blade of the contact burnisher. Always 

be careful to avoid excessive removal of the 

contact metal. Otherwise contact follow and 

separation requirements will be affected and 

readjustment will be necessary. 

Caution: Never use highly abrasive mate- 

rial, such as sandpaper or emery cloth, to clean 

relay contacts. 

(g) Relay pole faces and armature faces 

must be cleaned occasionally. These are the 

surfaces of the core and armature which touch 

each other when the relay operates. Need for 

cleaning is indicated by a tendency to stick 

during operation. Clean with a burnisher and 

carbon tetrachloride, or use the following 

method: Insert a strip of hard-finish bond 

paper between the armature and the core. 

Ligntly press the armature against the core 
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and withdraw the paper. Repeat with clean. 

paper until it shows no evidence of dirt. 

Caution: Do not use paper to clean relay 

contacts. Minute burrs on the contact surface 

may retain fine shreds of paper and cause 

faulty contact. 

62. Switches 

a. INsPECT (I). (1) Inspect mechanical ac- 

tion of each switch and, while so doing, look 

for signs of dirt or eorrosion on all exposed 

elements. In some cases it will be necessary to 

examine the elements of the switch visually. 

In others, the action of the switch is checked 

by flipping the control knob or toggle, or press- 

ing switch button and noting freedom of move- 

ment and amount of spring tension. 

(2) Examine the ganged switches to see that 

they are properly lubricated and that the con- 

tacts are clean. Inspection is visual. Do not 

pry leaves of the switch apart. The rotary 

members should make good contact with the 

stationary members; and as the former slides 

into the latter, a spreading of the stationary 

contact leaves should be visible. Switeh ac- 

tion should be free. Wiping action of contacts 

usually removes any dirt at point of contact. 

b. CLEAN (C). Clean exterior surfaces of 

switches with a stiff brush, moistened with dry- 

cleaning solvent (SD). 

c. LUBRICATE (L). See section VIII. 

63. Rheostats and Potentiometers 

a. INSPECT (I). (1) Inspect the mechanical 

condition of the rheostats. The arm should be 

keyed tightly to the shaft, and the shaft should 

turn easily in the bushing which supports it. 

(2) Inspect the assembly and mounting 

screws, setscrews, and nuts. 

(3) Examine the insulating body of the 

rheostat for dust, dirt, cracks, and chipped 

places. 

(4) Examine all metallic parts for dust, 

dirt, and corrosion. 

b. TIGHTEN (T). Tighten loose assembly or 

mounting screws. 

e. CLEAN (C). (1) Clean exposed contact 

surfaces of rheostat and connections whenever 

they are dirty or corroded. 

(2) Remove grease and dirt from rheostat 

parts with carbon tetrachloride. 



(3) If contact surfaces are corroded, clean 

them with crocus cloth. 

(4) Clean contact surface of the arm by 
inserting a strip of crocus cloth between the 
arm and the rheostat winding and drawing 

cloth back and forth. 
(5) Clean body of rheostat or potentiometer 

with a brush or cloth. 

64. Terminal Blocks 

a. INSPECT (I). (1) Inspect terminal blocks 

for cracks, breakage, dirt, loose connections, 

and loose mounting screws. 
(2) Carefully examine connections for me- 

chanical defects, dirt, and corrosion. 

b. TIGHTEN (T). Tighten loose screws, lugs, 

and mounting bolts. When tightening screws, 

be sure to select a screwdriver of correct size. 

Do not exert too much pressure. Tighten loose 
connections. 

c. CLEAN (C). Clean terminal blocks, when 

they require it, with a dry brush. When neces- 

sary use a cloth moistened with dry-cleaning 

solvent (SD). Thoroughly wipe block with a 
cloth and then brush it to remove any lint. 

65. Multiple Connectors 

Multiple connectors and plugs are used to con- 

nect receiver and transmitter to Mounting ЕТ 

237—(*) and to connect dynamotors to their 

' respective units. 

a. INSPECT. (I). Inspect female ends of the 

connectors for corrosion and collected dust. 

Inspect mountings for cracks and loose con- 

nections. Inspect male ends for loose and 
broken pins and for proper spring in banana 

plugs. 

b. CLEAN (C). Clean male and female ends 

of connectors with a brush moistened in car- 

bon tetrachloride. Remove corrosion with No. 

0000 sandpaper. Wipe with a clean cloth. 

66. Cords and Cables 

The cables in the radio set are the life lines 
of the equipment. Closely observe condition of 

cabling. Operating equipment in all kinds of 
weather, and moving it on all kinds of roads, 
punishes cabling severely. 

a. INSPECT (I). Inspect cables for cracked 

or deteriorated insulation, frayed or cut insu- 
| lation at connecting and supporting points, and 
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improper placement which strains cables or 

connections. Also watch for kinks and im- 

proper supports. 

b. TIGHTEN (T). Tighten loose cable clamps, 

coupling rings, and cable connections. 

e. CLEAN (C). Clean connections on cables 

when they are dirty or corroded. Clean cor- 

roded connectors with No. 0000 sandpaper. 

Clean entire surface of connector. Make no at- 

tempt to remove individual prongs from cable 
plugs. 

67. Meters 

Meters are extremely delicate instruments and 

must be handled carefully. They require very 

little maintenance. They are precision instru- 

ments and ordinarily cannot be repaired in the 
field. 

a. INSPECT (I). Inspect leads and connec- 

tions of meters. Look for loose, dirty, and cor- 

roded connections. Look for cracked or broken 

cover glasses. Since the movement of a meter 

is extremely delicate, its accuracy will be seri- 

ously affected if the glass is broken and dirt 

and water filter through. 

b. TIGHTEN (T). Tighten all connections 

found loose. Any loose meter wires should be 

inspected for dirt or corrosion before they are 

tightened. The tightening of meter connections 

requires a special technique because careless 

handling can easily crack the meter case. 

c. CLEAN (C). Meter cases can usually be 

cleaned with a dry cloth. If cleaning is diffi- 

cult, dampen the cloth with dry-cleaning sol- 

vent (SD). Clean dirty connections with a 

small brush dipped in dry-cleaning solvent 

(SD), or with a small piece of cloth dipped in 
solvent. 

d. ADJUST (A). Normally, meters in the 

radio set should indicate zero when equipment 

is turned off. Before deciding that a meter 

needs readjusting, tap the meter case lightly 

with the tip of one finger. This will help the 

needle to overcome the slight friction which 

sometimes exists at bearings and prevents an 

otherwise normal unit from coming to rest at 

zero. If adjustment is needed, insert the tip 

of a suitable screwdriver into the slotted screw 

head located below the meter glass and slowly 

turn the adjusting screw until the pointer is at 

zero. Lightly tap the meter case again and 

view meter face and pointer full on and not 
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from either side. Avoid turning the screw too 

far, because the needle may be bent or the hair- 

spring damaged. 

68. Pilot Lamps 
Pilot lamps are used to indicate when power 

has been applied to a circuit. They are easily 

removed and replaced. 

a. INSPECT (I). Inspect pilot-lamp assem- 

blies for loose lamps, loose mounting screws, 

and loose, dirty, or corroded connections. 

b. TIGHTEN (T). (1) Tighten loose mount- 

ing screws and resolder any loose connections. 

If connections are dirty or corroded, clean 

them before soldering. 

(2) Screw loose lamps tightly into their 

sockets. 

69. Jacks and Plugs 
Jacks require very little attention, and then 

only at infrequent intervals. Occasionally it 

will be necessary to tighten the mounting nut, 

clean contacts, or increase spring tension. Re- 

move dirt with a brush and carbon tetrachlo- 

ride. Remove corrosion with a piece of crocus 

cloth followed by a clean cloth. Increase spring 

tension when necessary. Try the action of the 

jack after each adjustment. Be sure to keep 

all soldered connections intact. To clean dirty 

or corroded telephone-type plugs, use paste 

metal polish (Signal Corps stock No. 6G1516). 

After cleaning, use carbon tetrachloride to re- 

move all remaining traces of polish. Finish 

off with a clean dry cloth. 

70. Dynamotors 
Dynamotors are essentially the same type of 

mechanism as motors. They are inspected and 

lubricated in the same manner. The dynamo- 

tors in the radio set operate with carbon 

brushes which mount in the motor frame and 

ride against a segmented commutator. Brushes 

and commutators require the following preven- 

tive maintenance. 

a. INSPECT (I). (1) Inspect brushes and 

commutators at regular intervals. Brushes 

should be long enough to make firm contact 

with the commutator. See that brush springs 

have adequate tension and are in firm contact 

with brushes. Be sure brush caps are tight 

and that. commutators are clean and smooth. 

See that covers and straps are in place. 
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(2) The maintenance of brushes and the 

cleaning of commutators are both important 

tasks. The operating life of the average brush 

is approximately 1,000 hours, but it will vary 

to some extent, depending upon climatic con- 

ditions. 

b. CLEAN (C). Caution: The dynamotors 

generate 230 and 600 d-c volts. Always clean 

commutators after power has been removed 

from dynamotor. 

(1) Remove end plate or brush-cover straps. 

Press a piece of canvas, folded to exact width 

of commutator, against commutator and turn 

armature by hand. 

(2) If commutator has been burned or 

pitted, hold a piece of No. 0000 sandpaper 

against commutator and turn it by hand. Never 

use emery cloth. Its abrasive material is a con- 

ductor which may become imbedded in slots 

between commutator bars, causing short cir- 

cuits in the armature. 

(3) If necessary, use cloth moistened in 

carbon tetrachloride to remove caked dirt and 

grease. 

(4) Polish commutator with a canvas cloth 

and wipe with clean dry cloth. 

(5) Clean brushes with clean dry cloth. Do 

not use carbon tetrachloride. This solvent re- 

SANDPAPER 

wa < CERO 

CAUTION- WHEN FITTING 
BRUSHES,USE SANDPAPER 
WIDER THAN BRUSH 

TL91406 \ RIGHT WAY 

Figure 53. Correct and incorrect methods of fitting a 
rush. 



acts chemically with materials commonly used 
in brushes, reducing their life. 

c. ADJUST. If new brushes are installed or 

old brushes need fitting, proceed as follows: 
(1) Cut a strip of No. 0000 sandpaper 

slightly wider than the brush. 

(2) Place brush in its holder. 

(3) Under the brush place the sandpaper 

with its sanded surface next to the brush. Make 

sure that the sandpaper contacts at least half 

of the circumference of the commutator. (See 

fig. 53.) 
(4) Pull the sandpaper in the direction of 

commutator rotation following the curvature 

of the commutator. 

(5) Lift the brush clear of the sandpaper 

and return the sandpaper to its original posi- 

tion. Repeat this operation as often as neces- 

sary to obtain a satisfactory seat. Do this for 

all brushes. 

d. LUBRICATE. See section VIII. 

7|. Cabinets, Chassis, and Mountings 

The cabinets which house the various com- 

ponents of the radio set are constructed of 

sheet steel, coated with paint. 

a. INSPECT (I). Inspect outside and inside 

of each cabinet thoroughly, paying strict at- 

tention to every detail. Check ventilator 

mountings, panel screws, and zero settings of 

meters. Examine pilot-lamp covers for cracks 

and breaks. Inspect panels for loose knobs, 

switches, and jacks. Examine air filters for 

dirt. 

b. CLEAN (C). Clean each cabinet, outside 

and in, with a clean dry cloth. Use dry com- 

pressed air to blow out all accumulated dirt 

and dust. If air filters cannot be cleaned with 

compressed air, replace them with clean filters. 

Repaint any surface that is scratched, rusted, 

or chipped. 
Caution: Take care when handling spun- 

glass air filter; try to keep small glass splinters 

from entering the fingers. 

€. TIGHTEN (T). Tighten all loose mounting 

bolts, panel screws, plugs, and control knobs. 

72. Headset, Microphone, and Loudspeaker 

These auxiliary items of equipment are essen- 

| tial to the radio set. Operators must therefore 

give them the same care as the radio itself. 

a. INSPECT (I). Inspect all external surfaces 

for dirt and corrosion. See that all cable con- 

nections are tight and that plugs and jacks fit 

together properly. Inspect for proper opera- 

tion. 

b. CLEAN (C). Clean all items of the equip- 

ment in accordance with instructions outlined 

previously for relays, cords, jacks, cabinets, 
etc. 

€. LUBRICATE (L). See section VIII. 

73. Coupling Shafts and Control Knobs 

Capacitors, switches, and resistors in the set 

are controlled through coupling shafts which 

connect these items to control knobs on the 

front panels. Keep these shafts and control 

knobs tight at all times. Tighten these items 

whenever they are found loose. 

74. Gears 

4. INSPECT (I). Inspect the teeth of the 

gears for dirt or corrosion. Check antiback- 

lash gears for proper operation by varying 

panel tuning controls. 

b. CLEAN (C). If gears are dirty, clean 

them with a pipe cleaner or small brush dipped 

in dry-cleaning solvent (SD). 

€. LUBRICATE (L). See section VIII. 

Section VII. ITEMIZED PREVENTIVE 
MAINTENANCE 

75. Introduction 

For ease and efficiency of performance, pre- 

ventive maintenance on the radio set will be 

broken down into operations that can be per- 

formed at different time intervals. In this sec- 

tion the preventive maintenance work to be 

performed on the radio set at the specific time 

intervals is broken down into units of work 

called items. The general techniques involved 

and the application of the FITCAL operations 

in performing preventive maintenance on in- 

dividual parts are discussed in section VI. 

These general instructions are not repeated in 

this section. When performing preventive 

maintenance, see section VI if more informa- 

tion is required for the following items. Per- 

form all work with the power removed from the 

equipment. After preventive maintenance has 
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been performed on a given day, put the equip- 

ment into operation and check it for satisfac- 

tory performance. (See par. 53.) 

76. Preventive Maintenance Tools 
and Materials 

The following preventive maintenance tools 

and materials will be needed: 

Common hand tools. 

Clean cloth. 

No. 0000 sandpaper. 

Crocus cloth. 
Fine file or relay burnishing tool. 

Paste metal polish (Signal Corps stock No. 

6G1516). 

Dry-cleaning solvent (SD). 

Contact burnishing tool. 

Canvas cloth. 

Carbon tetrachloride. 
Note.’ Gasoline will not be used as a cleaning fluid 

for any purpose. Solvent, dry cleaning, is available 

as a cleaning fluid through established supply channels. 

77. Item |, Exterior of Radio Set (Fig. 54) 
Operations : 

ITC Cabinets. 

ITC Jacks. 

IT Pilot lamp. 

DT Control knobs. 

IC Meter. 

IC Binding posts. 

ITC Cords and cables. 

ITC Fuses. 

78. Item 2, Interior of Radio Transmitter 
(Fig. 55) 

Preliminary step: Remove the transmitter 

from the mounting and take off the dust cover. 

Operations : 
ITC Capacitors. 

ITC Resistors. 

ITCA Tubes and sockets. 

IC Cords and cables. 

IC Relays. 

ITC Fuses. 

ITC Coils. 
ITC Bushings and insulators. 

ITC Terminal blocks. 

ITCL Switches. 

ITCA Meter. 

LEC Pilot lamp. 

РГ Couplings. 

ICL Gears. 

ITC Rheostats and potentiometers. 

Item 3, Interior of Radio Recever 

(Fig. 56) 

Preliminary step: Remove the receiver from 

the mounting and take off the dust cover. 

Operations : 

ITC Capacitors. 

ITC Resistors. 

ITCL Switches. 

ITCA Tubes and sockets. 

LP Speaker. 

ITC Rheostats and potentiometers. 

ITC Terminal blocks. 

ITO Bushings and insulators. 

ICL Gears. 

ITC Fuse. 

ITC Coils. 

IC Relays. 

IC Cords and cables. 

Figure 54. Radio Receiver BC-603-(*), typical preven- 
tive maintenance items, front view. 



80. Item 4, Antenna Mast and Base 

Operations : 

IC Insulator. 

£ .Mounting. 

ITC Mast sections. 

8l. ltem 5, Headset and Microphone 

Operations : 

ТС Cords and plugs. 

82. Item 6, Battery and Supply Cables 
Operations : 

ITC Cables and connections. 

83. ltem 7, Mounting (Fig. 57) 

Operations : 

ITC Mounting. 

IC Multiple connectors. 

ITC Power cables. 

ITC Terminal blocks. 

ITC Fuses. 

IT Grounding straps across the rub- 

ber feet of the mounting. 
IT Captive bolts. 

84. Item 8, Dynamotors 
Preliminary steps: Remove the dynamotors 

from the receiver and transmitter chassis. 

Operations : 

IC Dynamotor housing. 

IC Commutators and brushes. 

IC Plugs and connectors. 

L Bearings. 

85. Preventive Maintenance Check List 

The following check list is a summary of the 

preventive maintenance operations to be per- 

formed on the radio set. The time intervals 

shown on the check list may be reduced at any 

time by the local commander. For best per- 

formance of the equipment, perform opera- 

tions at least as frequently as called for in the 

check list. The echelon column indicates which 

operations are first echelon maintenance and 

which operations are second echelon mainte- 

nance. Operations are indicated by the letters 

of the word FITCAL. For example, if the let- 

ters ITCA appear in the operations column, 

the item to be treated must be inspected (I), 

tightened (T), cleaned (C), and adjusted (A). 

When performed 

E Operations Item А 3 3? E 

р» | ЕРА 

1 ATTO Exterior of radio set. АКИ E 1st 
2 ITCAL| Interior of radio) 

| transmitter ...... | 2d 

3 | ITCAL| Interior of radio 

TECCIVERS i... X | 2d 

4 ITC Antenna mast апа! | 

сүс же {Ыл ИА 2 | x 1st 
5 Î FTC Headset and micro- | 

Рае... d x Ist 
6 1) ITC Battery and supply | 

enhleme v curve [ЖООК 1st 
TUITE Mounting ао = [Баз Ж 424 
8 | ICL Dynamotors ....... “эЧ we TX bad 

Figure 55. Radio Transmitter BC-604-(*), typical preventive maintenance items, top view. 
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RESISTORS . 

Figure 56. Radio Receiver BC-603-(*), typical preventive maintenance items, left side view. 

- BINDING POSTS 

Figure 57. Mounting FT—237—(*), typical preventive maintenance items. 



Note. 

formed. 
*F I T c A L 

*Feel Inspect Tighten Clean Adjust Lubricate 

X indicates when operations are to be per- 

* The Feel operation does not apply to Radio Sets SCR—508—(*), 

SCR-528-(*), and AN/VRC-5. 

Section VIII. LUBRICATION 

Note. A War Department Lubrication Order is not 
issued on Radio Sets SCR-508-(*), SCR-528-(*), and 
AN/VRC-5. 

86. Recommended Lubricants 

Symbols Standard nomenclature 

PL-SPECIAL | Oil, Lubricating, Preservative, Spe- 

cial 

GL Grease, Lubricating, Special 

WB Grease, General Purpose, No. 2 

SD Solvent, Dry Cleaning 

87. Detailed Lubrication Instructions 

4. GENERAL. (1) The location of the parts of 

Radio Sets SCR-508-(*), SCR-528-(*), and 

AN/VRC-5 are shown in figures 58, 59, 60. The 

type of lubricant to be used, and the interval 

and specific instructions for each part are given 

in the lubrication chart (par. 88). 

(2) Gasoline will not be used as a cleaning 

fluid for any purpose. When the unit is over- 

hauled or repairs made, parts should be cleaned 

with dry-cleaning solvent (SD). 

(3) Carbon tetrachloride will be used as a 

cleaning fluid only in the following cases: On 

electrical equipment where inflammable sol- 

vents cannot be used because of fire hazard, and 

onal 

@ 
TL56231S 

Fiaure 58. Lubrication of radio receiver. 
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Figure 59. Lubrication of radio transmitter. 
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ФАА ex 

(D DYNAMOTOR DM-34-(x) OR DM- 36-(x) 

HIGH- 
K VOLTAGE 

END 

LOW-VOLTAGE 

Figure 60. Dynamotors DM-34-(*), 35-(*), 36-(*), 37-(*), exploded view, 
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for cleaning electrical contacts including relay 

contacts, plugs, commutators, etc. 

(4) Apply special preservative lubricating 

oil (PL-special) sparingly to springs and loops 

of all helical springs to prevent wear and rust. 

Note. 

8-hour day operation. For abnormal conditions or ac- 

Intervals given are maximums for normal 

tivities, intervals should be shortened to compensate. 

b. RADIO RECEIVER BC-603-(*). Remove the 

cover plate and expose the push-button assem- 

bly. Wipe clean with lint-free cloth moistened 

with dry-cleaning solvent (SD), followed by a 

dry cloth. Lubricate as outlined in lubrication 

chart. (See par. 88.) 

c. RADIO TRANSMITTER BC-604-(*). Follow 

the same procedure given for the receiver, in- 

cluding removing the bottom cover on the 

transmitter casing, exposing the main gang 

capacitor. Lubricate as outlined in the lubrica- 

tion chart. (See par. 88.) 

d. DyNAMOTORS DM-34-(*), DM-35-(*), 

DM-36-(*), and DM-37-(*). (1) Armature 

bearings (fig. 60). To lubricate the bearings, 

disassemble the dynamotor as described in 

paragraph 175. With a small bristle brush and 

cloth remove all old and hardened grease. 

Knead general purpose grease No. 2 (WB) into 

the space between inner and outer races. Wipe 

off excess grease, do not pack bearing housing; 

reassemble. 

Caution: Never add oil of any type to a 

moving part that is lubricated by grease. Do 

not get oil or grease on the commutator or 

brushes. 

(2) Lubrication and inspection after disas- 

sembly by higher echelon. Semiannually, or 

more often if conditions warrant, disassemble 

the dynamotor and remove the armature as 

outlined in paragraph 176. (See fig. 60.) Do 

not remove bearings from shaft. Thoroughly 

clean the bearings by immersing them, mounted 

on the armature shaft, in a shallow pan of 

dry-cleaning solvent (SD). A small bristled 
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brush will greatly aid the cleaning operation. 

Always use clean solvent for final rinsing of 

the bearing. Allow to dry naturally before at- 

tempting to reapply lubricant. Neither com- 

pressed air nor temperature above 212° F. 

should be used in an attempt to accelerate dry- 

ing. Do not allow the solvent to come in con- 

tact with the commutators or armature wind- 

ings. If accidentally splashed, wipe off imme- 

diately. Rotate bearing by hand, applying a 

slight pressure on the outer race to simulate 

the load. Inspect for loose shaft fit and de- 

fects, such as binding or excessive wear as 

indicated by extreme wobble between inner and 

outer races. Defects may be caused by dirt or 

other material, cracked or defective races, a 

chipped or flattened ball, or hardened grease. 

Exchange dynamotors having defective or 

worn bearings for new dynamotors. New dyna- 

motors may be obtained by requisition or in 

exchange for like unserviceable equipment, 

through normal supply channels. Bearings 

found good should be lubricated with general 

purpose grease No. 2 (WB). The balls and 

races should be thoroughly coated, but do not 

pack the bearings or bearing housing. Fill the 

bearings about two-thirds full. Wipe off excess 

lubricant, as it tends to spread to brushes, 

commutators, and windings, thus damaging 

them. 

(3) Preparing dynamotor for operation at 

extremely low temperatures. Lubricants ex- 

posed to freezing temperatures may become 

stiff causing the equipment to operate slug- 

gishly or even fail to operate completely. 

Caution: Do not change adjustments of the 

equipment in an effort to overcome sluggish 

operation due to cold-stiffened lubricants. Ma- 

chines adjusted when lubricants are stiff go 

out of adjustment as the machine warms up. 

The armature should be removed and the bear- 

ings cleaned thoroughly as outlined above to 

remove all traces of heavy grease. Allow to 

dry and lubricate with special lubricating 

grease (GL). 



88. Lubrication Chart 

Figure and | 

item 

Fig. 58.... 

Name of part Lubricant | Interval Method and quentity 

RADIO RECEIVER BC- үзү гаг 
603-(*), PUSH-BUTTON 

BRBSEMBLY l... ...... 

Push-button racks, and gears. PL-SPECIAL.. | M*...... ..... | Push each button in and apply 
1 or 2 drops to push-button 

racks, and gears. 

Gear-shaft racks, and gears. PL-SPECIAL.. | M. isa e NY E 1 or 2 drops to gear-shaft 

| | racks, and gears. 

.| Gear-shaft friction washers, PL-SPECIAL. | eee UT E drop between friction wash- 

DT en a 75. уе isan а ers, spacers, and gears. 

Gear-shaft bearings ....... PL-SPECIAL.. | M............ | 1 or 2 drops to each bearing. 

| Push-button plungers ее PL-SPECIAL.. | M. Eier THR Apply light film to push-but- 

| ton plungers. 

Manual tuning drive gear .. | GL............ | M............ | Apply thin film to gear teeth. 

RADIO TRANSMITTER. i | 
BC-604-(*), PUSH-BUT- 

TON ASSEMBLY ....... 

Push-button racks, and gears. | PL-SPECIAL.. | M............ Push each button in and sup- 
ply 1 or 2 drops to push- 

button racks, and gears. 

Gear-shaft racks, and gears. ER ET | M............ 1 or 2 drops to gear-shaft 
racks, and gears. 

Gear-shaft friction washers, | PL-SPECIAL.. | M*. SED ac реа 1 drop between friction wash- 

IL BOBO л... кз» v ruo ers, spacers, and gears. 

Gear-shaft bearings ....... PL-SPECIAL.. м А, 1 ог 2 drops to each bearing. 

Push-button plungers ...... rao Sl Pg UM. ee Apply light film to push-but- 

ton plungers. 

RADIO TRANSMITTER 

BC-604-(*), MAIN GANG 

CAPACITOR fs isin 

..| Gang capacitor gear AA ИРЕР о RPA Apply light film to rack teeth. 

Gang capacitor drive gear . E cwm ATERT Mod S dass Apply light film to gear teeth. 

‚| Gang capacitor shaft gear .. | GL............ АРКЫ RS a E RN Apply light film to gear teeth. 

Gang capacitor bearings .... | PL-SPECIAL.. | M............ 1 or 2 drops to each bearing. 

Gang capacitor gear rack | PL-SPECIAL.. | M............ 1 drop to each gear rack roller 

roller guide bearings .... guide bearing. 

DYNAMOTORS, DM-34, 

DM-35, DM-36, and DM- 

HW VELOCI TIERE 

.| Armature shaft bearings .. MB CLASS SMS MA Rer oaa gede Knead lubricant into space be- 

* Monthly. 

tween inner and outer bear- 

ing races, wipe off excess. 

(See par, 175 for disassem- 

bly.) 
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Section IX. WEATHERPROOFING 
OF EQUIPMENT 

89. General 

a. When equipment is operated in highly 

humid climates, excessive failure of parts and 

decreased operating efficiency are usually 

caused by the accumulated effects of moisture, 

rather than by inferior parts. Rapid tempera- 

ture changes accompanied by fog, rain, dew, 

or high humidity promote such failures. 

b. The effects of moisture on resistors, ca- 

pacitors, coils, chokes, transformer windings, 

terminal boards, and insulating strips can be 

recognized in the form of corrosion, low insula- 

tion resistance, flash-overs, and cross-talk. 

Moisture also accelerates fungus growth which 

increases these effects. 

90. Reducing Failures 
a. A moistureproofing and fungiproofing 

treatment has been devised which, if properly 

applied, provides a reasonable degree of protec- 

tion. The treatment consists of applying a film 

of moisture- and fungi-resistant varnish to all 

susceptible parts of the equipment. This film 

provides a nonwetting surface. Equipments 

which have been treated have been marked 

with the letters MFP and the date of treatment. 

Equipments not marked should be examined, 

and if treatment has not been applied, the 

equipment should be returned to third or 

higher echelon maintenance units for treat- 

ment. 

b. TB SIG 18 contains a detailed description 

of this treatment. 

c. Re-treatment may be required after a 

period of use. Need for this re-treatment is 

indicated by excessive failures or by the effects 

listed in paragraph 89b. 

91. Treating Radio Transmitter BC—604-(*) 

a. PREPARATION. Make all repairs and ad- 

justments necessary for proper operation of 

the equipment. 

b. DISASSEMBLY. (1) Remove all side plates. 

(2) Remove box containing spare crystal 

holders (do not treat crystals). 

(3) Remove crystal holders from oven. 
(4) Remove the dynamotor. Unscrew the 

four holding screws and lift the dynamotor out. 
Note. Do not treat the dynamotor. 
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(5) Remove the push-button assembly. (See 

par. 1785. (8)). 

€. CLEANING. Clean all dirt, dust, rust, and 

fungus from the equipment to be processed. 

Clean all oil and grease from the surfaces to 

be varnished. 

d. MASKING. 

meter. 

(2) Mask all jack openings and contacts 

where microphones plug in. 

(3) Mask the socket for the dynamotor. 

(4) Mask the contacts of the meter switch 

and switch S104. 

(5) Mold paper around the variable capaci- 

tor assembly (C106, C152, C156, C115, C113, 

and C119, including the trimmers located un- 

der the capacitor assembly) and fasten the 

paper in place with masking tape. 

(6) Mask the contacts of relay S102. 

e. DRYING. Place units in the drying oven 

and bake for 2 to 3 hours at a temperature of 

160? F. 

Caution: Do not exceed 160? F. If wax 

should begin to melt on any of the components, 

decrease the temperature and increase the bak- 

ing time about 1 hour for each 10? drop. 

f. VARNISHING. (1) Apply three coats of 

moistureproofing and fungiproofing varnish 

(Lacquer, Fungus-resistant, Signal Corps stock 

No. 6G1005.3, or equal) to all exposed elements 

within the units. Allow each coat to air-dry 

for 15 or 20 minutes before applying the next 

coat. 

(2) Brush varnish on those portions not 

reached by the spray. 

(3) On the meter, brush the back portion of 

the bakelite case, the seal around the zero-set- 

ting adjustment, and the glass face. 

(4) Apply varnish immediately after the 
equipment is dried. If varnish is not applied 

immediately, moisture condenses on the equip- 

ment. Varnish applied over the moisture peels 

off readily after the varnish has dried. 

g. REASSEMBLY. (1) Remove all masking 

tape, being careful not to peel varnish from 
near-by areas. | 

(2) Reassemble the transmitter and test its 

operation. 

h. MARKING. Mark the equipment MFP with 
the date of treatment near the nameplate. 

Example: MFP 22 March 1946. 

(1) Mask the front of the 



92. Treating Radio Receiver BC—603-(*) 

a. PREPARATION. Make all repairs and ad- 

justments necessary for proper operation of 

the equipment. 

b. DISASSEMBLY. (1) Remove all side plates. 

(2) Remove the dynamotor. Unscrew the 

four holding screws and lift the dynamotor out. 
Note. Do not treat the dynamotor. 

(3) Remove front panel and speaker. 

(4) Remove tape from around hook-up wire 

in the wiring of the set. 

€. CLEANING. Clean all dirt, dust, rust, and 

fungus from the equipment to be processed. 

Clean all oil and grease from the surfaces to 
be varnished. 

d. MASKING. (1) Mask the push-button as- 

sembly. 

(2) Mask the phone jacks and other con- 

tacts. 

e. DRYING. Same as in paragraph 91e. 

f. VARNISHING. Same as in paragraph 91f. 

g. REASSEMBLY. (1) Remove all masking 

tape, being careful not to peel varnish from 

near-by areas. 

(2) Recable the wiring where tape was re- 

moved and cover with fresh tape. 

(3) Reassemble the receiver and test its 
operation. 

h. MARKING. Mark the equipment MFP with 

the date of treatment, near the nameplate. 

Example: MFP 22 March 1946. 

93. Treating Mounting FT-237-(*) 

а. PREPARATION. Make all repairs and ad- 

justments necessary for proper operation of 

the equipment. 

b. DISASSEMBLY. (1) Remove side plates so 

as to expose internal wiring. 

(2) Lift the latch cover and tighten all 

screws and wingnuts. 

€. CLEANING. Same as paragraph 92c. 

d. MASKING. Mask the front faces of the 
base plugs. 

€. DRYING. Same as in paragraph 91e. 

f. VARNISHING. Same as in paragraph 91f. 

g. REASSEMBLY. Replace the side plates. 

h. MARKING. Same as 92h. 

94. Treating Antenna A—62 (Phantom) 

4. PREPARATION. Make all repairs and ad- 

justments necessary for proper operation of 

the equipment. 

b. DISASSEMBLY. (1) Unsnap the spring re- 

tainer ring. 

(2) Remove assembly from case. 

(3) Tighten all binding post knobs. 

€. CLEANING. Same as paragraph 92c. 

d. MASKING. Cover the following compon- 
ents with masking tape as shown in figure 61. 

(1) Tuning capacitor plates and bearings, 

item A. 

(2) Threads on screw plug, item B. 

(3) Male prong on antenna connector, item 
C. 

(4) Contacts on ground clamp, item D. 

e. DRYING. Same as in paragraph 91e. 

Figure 61. Antenna A-62 (Phantom), showing method of masking. 
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f. VARNISHING. (1) Same as in paragraph 

91f. 

(2) Coat the inside surface of the metal con- 

tainer of Antenna A-62 (Phantom). 

g. REASSEMBLY. (1) Remove all masking 

tape, being careful not to peel varnish from 

near-by areas. 

(2) Reassemble the antenna and test its 

operation. 
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h. MARKING. See paragraph 92h. 

95. Treating Equipment After Repairs 

If the coating of protective varnish has been 

punctured or broken during repair and if com- 

plete treatment is not needed to reseal the 

equipment, brush-coat the affected part. Be 

sure the break is completely sealed. 
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PART FOUR 

AUXILIARY EQUIPMENT 

Section X. REMOTE CONTROL AND 
_INTERPHONE EXTENSION EQUIPMENT 

96. Remote Control Equipment КС-261 
Remote Control Equipment RC-261 is now 
available for use with Radio Sets SCR-508- ( *) 

and SCR-528-(*). This equipment replaces 

Remote Control Unit RM-29-( ) which is no 
longer available. Remote Control Equipment 

RC-261 provides for remote operation of and 

voice communication over voice-operated radio 

sets on a preset frequency and with a preset 

adjustment of the volume control for distances 

‘ир to 14 mile from the radio set. For complete 

information about the equipment see TM 11- 
2632. 

97. Interphone Extension Kit RC—298 

Interphone Extension Kit RC-298 is used in 

conjunction with the normal interphone system 

of various tanks to provide communication to 

an external interphone box. This installation 

makes possible communication between the 

crew of the vehicle and persons outside, using 

only the equipment installed in the vehicle. The 

interphone extension kit is made up of an ex- 

ternal interphone box mounted on the outside 

of the vehicle, a switchbox mounted near the 

tank co-driver's position, and the necessary 

hardware and cordage to make the installation. 

For complete details refer to TB SIG 192. 
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PART FIVE 

REPAIR INSTRUCTIONS 

 س

Section XI. THEORY OF RADIO 

TRANSMITTER BC-—604—-(*)M 

98. Simplified Block Diagram (Fig. 62) 
The transmitter uses the phase-modulation type 

of frequency modulation through the use of a 

nonlinear reactance coil. It has a frequency 

range of 20.0 to 27.9 mc divided into 80 chan- 

nels of 100 ke each. The signal path is shown 

in figure 62. A complete schematic diagram 

is shown in figures 112 and 113. 

a. CRYSTAL OSCILLATOR. The output fre- 

quency of crystal-controlled oscillator V107 is 

the same as the crystal frequency. The gang- 

tuning control, operated by the push-button se- 

lector, selects any one of up to ten preselected 

crystals and connects it to the oscillator. 

b. First R-F AMPLIFIER. First r-f amplifier 

V101 amplifies the output of the crystal oscil- 

lator, and also acts as a buffer to prevent the 

variations which take place in the nonlinear 

coil modulator from being impressed on the 

crystal oscillator. The output of the first r-f 

amplifier is fed to the nonlinear coil modulator 

circuit. 

c. NONLINEAR COIL MODULATOR CIRCUIT. 

The nonlinear coil modulator circuit uses a 

CRYSTAL 

OSCILLATOR 

1ST AUDIO 
AMPLIFIER 

VIOS 

JAN -1619 

20 AUDIO 
AMPLIFIER 

viO6 

JAN-1619 

RECTIFIER 

V107 IST R-F NONLINE AR мов VIO3 POWER 

JAN-1619 AMPLIFIER COIL JAN-1619 JAN —1619 JAN-1619 AMPLIFIER 

370.370 KC viol MODULATOR 3.333 MC 6.666 MC vro4 

TOT JAN- 1619 TO TO JAN-1624 

516.667 KC 4 650 MC 9.30 MC 

Q— ——— —»- INTERPHONE OUTPUT TO HEADSETS! 

SIDETONE OUTPUT TO HEADSETS 

— a mms 

nonlinear inductor to produce phase modulation 

(effectively frequency modulation) in the 

transmitter. This circuit does not use a 

vacuum tube. The output of the nonlinear coil 

modulator circuit is coupled to the rectifier 

stage. 

d. RECTIFIER STAGE. Rectifier V102 rectifies 

the output from the nonlinear coil modulator, 

using only the positive voltage kicks. The 

plate circuit of the rectifier is tuned to the 

ninth harmonic of the crystal frequency. The 

output from the rectifier is inductively coupled 

to the doubler stage. 

e. DOUBLER STAGE. Doubler V108 doubles 

the frequency impressed on its grid circuit, 

since the plate circuit is tuned to twice the 

frequency. of the grid circuit. The output 

frequency from the doubler is 18 times that 

of the crystal. The output from the doubler 

is inductively coupled to the tripler stage. 

f. TRIPLER STAGE. Tripler V103 triples the 

frequency impressed on its grid circuit, since 

the plate circuit is tuned to three times the fre- 

quency of its grid circuit. Thus, the output fre- 

quency from the tripler is 54 times that of the 

crystal. The output from the tripler is capaci- 

tively coupled to the power-amplifier stage. 

DOUBLER TRIPLER 

DYNAMOTOR 
DM — 35-(X) 
(2 VOLTS) 

OR 
DYNAMOTOR 

DM— 37-(X) 
(24 VOLTS) 

600V 
71158015 

Figure 62. Radio Transmitter BC-604-( *), block diagram. 
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g. POWER-AMPLIFIER STAGE. Power amplifier 

V104 amplifies the power applied to its grid 

circuit and delivers approximately 30 watts of 

r-f power to the antenna circuit. Its output 

frequency is the same as its input frequency, 

20.0 to 27.9 mc. The output of the power 

amplifier is transformer coupled to the an- 
tenna circuit. 

h. FIRST AUDIO AMPLIFIER. First audio 

amplifier V105 amplifies the audio voltage from 

a carbon or a magnetic microphone. The volt- 

age outputs from these two microphones are 

made equal in value through the use of a step- 

up transformer in the magnetic microphone 

circuit, and an attenuation network in the 

carbon microphone circuit. The output from 

the first audio amplifier is applied to the second 
audio amplifier. 

i. SECOND AUDIO AMPLIFIER. Second audio 

amplifier V106 amplifies the audio signal and 

X 

вз! lan 

ın 

I 5101 5102 
I ‘ant. DYN 

VOLTAGE I = RELAY о RELAY c 

I. DYNAMOTOR Š = 

RI35 
30n HIGH VOLTAGE 

TO PLATE 
AND SCREEN X 
OF POWER RI3O AMPLIFIER piso: 

RI47 
IM nize, MOTE 

5M 

TO PLATE AND 
SCREEN OF ALL 
TUBES EXCEPT 
POWER AMPLIFIER 

RECEIVER 
TUNE 

applies it either to the nonlinear coil modulator 

circuit for modulating the transmitter, or to 

the interphone output circuit for interphone 

communication, depending upon the type of 

operation selected. When the output is coupled 

to the nonlinear coil, the amplification of the 

second audio amplifier is reduced since very 

little power is required for modulation of the 

transmitter. When the a-f circuits are being 

used for interphone service, the r-f circuits 

are disabled. A small amount of audio output 

from V106 is caused to pass through the head- 

sets. This is called sidetone. It enables the 

crew to hear all that goes out from the trans- 

mitter, and provides the speaker with the nor- 

mal sensation of hearing himself talk. 

j. POWER SUPPLY. High voltage for the 

transmitter is supplied by Dynamotor DM-35— 

(*) when the vehicle battery supply is 12 volts. 

Dynamotor DM-37-(*) is used for 24-volt 

operation. 
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Figure 63. Radio Transmitter "— *), functional diagram of low voltage and E circuits. 
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99 Low-Voltage and Dynamotor Circuits 

(Fig. 63)* 

a. Figure 63 shows a simplified circuit dia- 

gram of the low-voltage and dynamotor circuit 

of the transmitter. When the ON-OFF switch 

is placed in the ON position, the battery supply 

voltage is applied to the filament circuits pilot 

lamp, the microphone circuits, one side of the 

relay circuits, and to the oven heaters if the 

oven thermostat is closed. Resistors R131 and 

R132 in one filament circuit and resistors R140 

and R141 in the other filament circuit provide 

a 12-volt drop when a 24-volt battery is used. 

The voltage drop across the 14-ohm and 1-ohm 

resistors in the two filament circuits limits 

the voltage drop across each filament to 2.5 

volts. The pilot lamp is connected across one 

string of filament circuits so that it will operate 

at 12 volts even when the battery supply volt- 

age is 24 volts. 

b. The crystal oven is maintained at a con- 

stant temperature by oven heaters R153 and 

R154 which are connected in parallel on 12- 

volt operation, and in series on 24-volt opera- 

tion. These heaters are turned on and off by 

thermostat TD101. 

c. When the contact of relay S102 is closed, 

battery voltage is applied to the dynamotor. 

Each dynamotor pin jack is provided with 

strapping so that the circuit change for either 

12- or 24-volt operation is automatically ac- 

complished when the appropriate dynamotor is 

plugged in. The high voltage output of the 

dynamotor, approximately 600 volts, is applied 

through fuse F101 to the plate and screen 

circuits of the power amplifier when antenna 

relay S101 is operated. Resistors R102 and 

R147 reduce the voltage to approximately 400 

volts for the plate and screen circuits of the 

remainder of the tubes. 

d. The current drawn by all of the stages in 

the transmitter flows through resistor R130, 

causing a 15- to 20-volt drop across this re- 

sistor. This voltage is used as fixed bias on 

some of the stages. The dynamotor current also 

flows through resistor R129 when antenna re- 

lay S101 is open and the RECEIVER TUNE- 

OPERATE switch is in the OPERATE posi- 

* The schematic and functional diagrams in this manual have 

been revised in accordance with the latest Modification Work Or- 

ders issued. The theory section is based on these revised schematics. 
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tion. This current flow through resistor R129 

develops approximately 200 volts, which is used 

as grid-blocking bias for the transmitter. 

Therefore, when antenna relay S101 is not ` 

operated, the transmitter is inoperative. A 

detailed discussion of relay circuits is given 

in paragraph 112. 

100. Crystal Oscillator (Fig. 64) 

a. The crystal oscillator generates a voltage 

at a frequency varying from 370.37 kc to 

516.667 kc, depending on the crystal in the 

circuit. Any one of 10 crystals is connected 

into this circuit by depressing the appropriate 

push button. The output from the crystal oscil- 

lator drives the first r-f amplifier. 

b. The first requirement for an oscillator is 

stability. At the lower frequencies, the simplest 

way to obtain stability is through the use of 

a crystal-controlled oscillator. The transmitter 

uses an oscillator circuit whose frequency of 

oscillation is controlled by means of a CT cut 

crystal. In order to minimize the effect of 

temperature changes upon the frequency of 

oscillation of the crystal, a crystal oven is 

used. This is a compartment on the front of 

the transmitter for holding the 10 crystals 

which are in use. Along either side of this 

compartment is a heating element, operated 

from the storage battery, and at the top is a 

thermostatic switch. This switch closes the 

circuit to the heaters when the temperature 
in the oven drops below 70? F., and opens 

when the temperature has risen to approxi- 

mately 110? F. Through this range of tempera- 

tures there is practically no change in the 

frequency of the crystal. 

c. Tube JAN-1619 (V107), a beam power 

tetrode, is used in a modified Pierce circuit. 

Since high plate voltages will damage the 

crystal in a Pierce oscillator, parallel resistors 

R118, R157, and R158, bypassed by capacitor 

C104, are used to drop the plate supply voltage 

to 100 volts or less. Parallel tuned circuit 

C105 and L102, connected between these re- 

sistors and the plate, is resonant at approxi- 

mately 1,200 ke, much higher than the crystal 

frequency. Resistor R138 is a voltage-dropping 

and decoupling resistor for the screen which 

is bypassed by capacitor C146. 

d. Since capacitor C104 is only 500 mmf, a 

small r-f potential will appear across it. This 
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Figure 64. Radio Transmitter BC—604—(*), functional diagram of crystal oscillator. 

potential is used to maintain oscillations in 

the crystal which is connected from this point 

to grid through a parasitic suppressor net- 

work consisting of resistor R149 and choke 

coil L117. Capacitor C151 is connected between 

the grid and filament to increase the grid- 

filament capacitance. In Pierce circuits de- 

signed for higher frequencies this capacitor is 
often omitted since the interelectrode capaci- 

tance within the tube is sufficient for this pur- 

pose. The plate tank circuit, capacitor C105 

and inductor L102 in parallel, is proportioned 

to increase the excitation on the grid of V101 
with increase in frequency. 

€. The grid-bias resistor R101 returns to 

ground through resistor R129, except when 

antenna relay S101 is operated or when RE- 

CEIVER TUNE-OPERATE switch D122 is 
set at RECEIVER TUNE. The voltage drop 

across R129, which is connected to the dyna- 

motor negative high-voltage lead, supplies 

enough bias (about 200 volts) to prevent the 

tube from oscillating. (This same bias voltage 

is similarly applied to all r-f stages in the 
transmitter. When this resistor is short- 

circuited by the contacts of antenna relay S101 

or RECEIVER TUNE-OPERATE switch 
D122, the cut-off bias is removed permitting 

the circuit to oscillate. Operating grid bias is 

developed across resistor R101 by the flow of 

grid current. ` 

f. Coupling capacitor C150 is connected be- 
tween the plate circuit of the crystal oscillator 
and the grid circuit of the following stage 

(the first r-f amplifier). It serves both as a 

coupling capacitor for coupling the r-f voltage 
from the crystal oscillator, and as a blocking 
capacitor to prevent the d-c plate voltage from 
being applied to the following grid. 

101. First R-F Amplifier (Fig. 65) 
a. The primary purpose of this stage is to 

isolate the crystal oscillator from the modulator 
circuit. In addition it amplifies the crystal 
oscillator output and excites the circuit con- 
taining the nonlinear coil at the oscillator 
frequency. 

b. The first r-f amplifier uses Tube JAN- 
1619 (V101), a beam power tetrode, in a class 
C circuit. The output of the crystal oscillator 
is coupled to the grid of V101 by capacitor 
C150. The grid is returned to ground through 
resistors R139, R106, R130, and R129. The 
filament is in series with resistor R127 and the 
filaments of the first audio amplifier and crystal 
oscillator. The voltage drop across this circuit 
provides approximately 8.25 volts bias. Addi- 
tional fixed bias is obtained by connecting the 
grid circuit to the negative side of resistor 
R130, which carries the total output current 
of the power supply. A small amount of bias is 
also obtained from the negative charge built 
up on capacitor C150 by the flow of grid cur- 
rent on the positive peak of each cycle. This 
voltage appears across the series chain con- 
sisting of grid leak resistor R139, metering 
resistor R106, and bias resistor R130. Resistor 
R129 is shorted during transmission. With 
meter switch D125 in its No. 2 position, and 
TUNE-ANT CUR switch D121 in the TUNE 
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Figure 65. Radio Transmitter BC-604-(*), functional diagram of first r-f amplifier and modulator. 

position, the operation of the grid circuit may 

be checked on panel meter M101. R137 is a 

meter multiplying resistor. Resistor R129 is 

connected into the circuit when the transmis- 

sion is to be discontinued. The voltage drop 

across this resistor is sufficient to prevent 

operation of the first r-f amplifier. 

c. Resistor R103 is the screen voltage-drop- 

ping resistor. Capacitor C101 filters the screen 

voltage. The plate is series fed through r-f 

choke L101. Blocking capacitor C103 prevents 

this voltage from being shorted to ground 

through coils L103 and L104. This capacitor 

also couples the output of the first r-f ampli- 

fier to the modulator circuit which consists of 

C106 (the largest section of the ganged capac- 

itors), fixed capacitor C147, coil L103, and 

nonlinear coil L104. The modulator circuit is 

resonant to the crystal frequency and may 

properly be considered as part of the plate 

circuit of the first r-f amplifier. It will be 

considered in detail in the following paragraph. 

When a crystal is connected in the oscillator 

circuit by depressing a push button, the ganged 

tuning mechanism is also tuned, resonating the 

tuned circuits in the transmitter to the newly 

selected frequency. 

102. Nonlinear Coil Modulator 

a. The nonlinear coil phase modulates the 
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output of the first r-f amplifier in accordance 

with the audio voltage that is applied across it. 

b. The modulator circuit consists of coil 

L103 in series with nonlinear coil L104, paral- 

leled by capacitors C106 and C147. (See fig. 

65.) A part of the r-f eutput of the first r-f 

amplifier appears across L103, and part across 

L104. In addition to the r-f current flowing 

through L104, the output of the second audio 

amplifier is applied through r-f choke L105 

to L104. 

e. The nonlinear coil (L104) is a spiral of 

wire wound around a small circular core of 

SATURATION 

SATURATION 

TLI5805S 

Figure 66. Voltage pulses developed across a nonlinear 
coil. 



permalloy ribbon. Because of this permalloy 

material, the core reaches saturation with small 

values of r-f current applied to it. If a sine- 

wave voltage is applied across the coil, the 

current through the coil increases from zero to 

some value such as A (fig. 66), there is a rapid 

building up of flux until the core becomes satu- 

rated. While the current increases from the 
value indicated by A through its maximum 

90° after the current peaks. 

| phase difference is constant with each cycle 

value and decreases to a value indicated by B, 

there is no change of flux, since the core re- 

| mains saturated during this period of current 

| change. As the current decreases below the 

saturation point B to zero value, there is a 

| rapid change of flux in the opposite direction. 

As the current increases from zero in the 

opposite direction to C, the flux continues the 

rapid change and the core again reaches satu- 

ration. As the current continues its increase 

from C to its maximum value and decreases 

to a value indicated by D, there is again no 

change of flux, since the core is saturated dur- 

ing this period of current change. As the 

current decreases below the saturating value 

and increases to E, there is again a rapid 

| change of flux. This change of flux continues 

` cycle after cycle. An electromotive force (emf) 

is induced only by a changing flux, the value of 

this emf depending on the rapidity of the 

change of that flux. Consequently, no emf is 

induced during that period of the cycle be- 

tween A and B, C and D, etc., since there is 

no change of flux during these periods. How- 

ever, during the intervals between B and C, 
D and E, etc., there is a very rapidly changing 

flux, resulting in the induction of a pulse of 

| voltage of high amplitude during those inter- 
vals. Each of the voltage pulses occurs exactly 

Since this 90° 

when an unmodulated r-f voltage is applied, 

there is no change in frequency. The voltage 

pulses alternate in polarity each half cycle and 

are evenly spaced in time. However, as has 
been pointed out previously, in addition to the 

r-f currents flowing through L104, the audio 
output currents also flow through it. 

d. Figure 67 shows how phase modulation 

may be produced by passing combined r-f car- 

rier and audio signal currents through L104. 

A, figure 67, represents the carrier current, 

at the crystal frequency, through L104 without . 

a modulating signal. An a-f signal is shown in 

figure 67. When two sinusoidally varying cur- 

rents flow in the same circuit, the resultant 

current is the sum of the two. The sum of the 

currents in A and B, figure 67, is shown in 

C, figure 67. As can be seen in this figure, the 

r-f current no longer goes through its zero 
value at the same time interval as the original 

r-f current. Instead the interval is different 
for each cycle. 

e. D, figure 67, shows how these combined 
currents act to produce sharp voltage pulses 
that occur at different frequencies at different 
instants of the a-f cycle. The variation in the 
level of the r-f current causes coil L104 to satu- 
rate at varying points of the r-f cycle. Note 
that at times the positive voltage pulses are 
exactly 360° apart, while at other times they 
are more or less than 360° apart. It is evident 
that the a-f voltage has acted to produce a 
variation in the frequency at which these 
pulses of voltage occur. It is further evident 
that any variation of the a-f voltage will shift 
the phase of these pulses with respect to the 
r-f voltage in a way that will give a frequency 
deviation which is proportional to the rate of 
change in the audio cycle. 

f. There are two controlling factors in the 
rate of change of the audio cycle, the first of 
which is the amplitude. If the amplitude is in- 
creased, the rate of change is increased. The 
second is the frequency of the audio signal. 

If the audio frequency is increased, the rate of 

change will likewise be increased. As a result, 

this type of modulation has a rising character- 

istic because the frequency of the audio signal 

as well as its amplitude will determine the 
carrier deviation. The term rising character- 

istic means that if the amplitude of the modu- 

lating audio signal is maintained at a constant 
value, and the frequency of the audio signal is 
increased, the amount of deviation will be in- 
creased. Thus, this type of phase modulation 
is not exactly identical to frequency modula- 

tion, but very similar. Filter circuits in the 
audio section of the transmitter lower the out- 
put of these circuits as the audio frequency 
increases. In this manner the rising character- 

istic is reduced and the phase modulation is 

converted into frequency modulation. 

g. Summing up, the nonlinear coil delivers 
pulses of voltage which are used to drive the 
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` 103. 

following rectifier stage. If there is no audio 
modulating signal, these pulses occur at the 
crystal frequency. If a modulating signal is 
applied, the frequency of the pulses will vary 
or deviate with the modulation, first on one 
side and then on the other side of the. crystal 
frequency. The amount of this deviation is 
proportional to both the amplitude and fre- 
quency of the audio signal. Since the audio 
signal is decreased in amplitude as it increases 
in frequency, the deviation of the pulses is 
almost directly proportional to the amplitude 
of the a-f signal. The output of the nonlinear 

coil modulator is applied to the rectifier by 

coupling capacitor C108. 

Rectifier (Fig. 68) 

a. The function of the rectifier circuit is to 
produce a carrier frequency that is varying 

above and below the resting frequency in ac- 
cordance with the modulation. 

b. The rectifier stage uses Tube JAN-1619 

(V102), a beam power tetrode. Generally 

speaking, this stage is not a rectifier but a class 

C amplifier acting as a harmonic generator. 
It is called a rectifier because it accepts only 
the positive pulses from nonlinear coil L104. 
The plate and screen voltages are lower than 
they are in the first r-f amplifier. These re- 
duced voltages are obtained by using a voltage- 
divider circuit consisting of resistors R119, 

R105, and R142, connected between B-plus 
and ground. Plate voltage is taken from the 

at 

Figure 64, Rudio Tranemitter BC-604-(*), functional diagram of rectifier. 

junction of resistors R119 and R105. Screen 
voltage is taken from the junction of resistors 

R105 and R142. The voltage divider makes the 

plate and screen voltage more independent of 
the plate and screen current than will a simple 

' resistor, such as is used in the crystal oscillator 

and first r-f stages. Capacitor C109 filters the 

screen supply. Capacitor C154 bypasses the 

plate supply. 

c. The filament of V102 is in series with 

the filaments of the doubler, tripler, and power 

amplifier (p-a) stages. The p-a filament is 

returned to ground. Since there is a 2.5-volt 

drop across each filament, the center of the 

filament of V102 is 8.75 volts positive with 

respect to ground. This voltage drop is part 

of the bias of this stage. In addition to this 

bias there is also the fixed bias across resistor 

R130, which carries the total output current of 

the power supply. A third type of bias is de- 

veloped by the flow of grid current caused 

by the positive voltage pulses from L104. The 
grid return is through resistors R104, R110, 

and R130. This resistance is sufficient to allow 

the grid current to charge grid capacitor C108 

and maintain it at a fairly constant negative 

potential. The relative amount of grid current 

is indicated on meter M101 when the meter 

switch is in the No. 3 position and the TUNE- 

ANT CUR switch is in the TUNE position. 

The voltage across resistor R129 is used to 

block V102 when the transmitter, is to be used 

as an interphone amplifier, or during the idle 
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M*1,00001 
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period when the dynamotor is coasting to a 

stop. The total grid bias is several times the 

cut-off value. Therefore, only the positive volt- 

age pulses from L104 are amplified by V102. 

d. The rectifier output is shown in E, figure 

67. These pulses are converted into a sine 

wave (F, fig. 67) by the flywheel action of the 

tuned-plate load circuit consisting of ganged 

tuning capacitor C152, trimmer capacitor C153, 

and slug-tuned, plate load coil L119. This 

circuit is tuned to the ninth harmonic of the 

fundamental frequency. Plate bypass capacitor 

C154 places the lower end of L119 at r-f ground 

potential. 

104. Doubler (Fig. 69) 
a. This stage uses Tube JAN-1619 (V108), 

a beam power tetrode, in a class C circuit to 

amplify and double the output of the rectifier. 

The output of this stage is 18 times the crystal 

frequency. 

b. The voltage appearing across the rectifier 

plate load coil L119 is inductively coupled to 

the tuned-grid circuit consisting of coil L118, 

‘capacitor C156 (one section of the ganged ca- 

pacitors), trimmer capacitor C157, and bypass 

capacitor C155. This circuit, together with the 

rectifier plate circuit, forms a double-tuned 

filter which is highly selective to the ninth 

harmonic of the crystal frequency. Bias for 

the grid is secured in the same manner as for ` 

the rectifier and first r-f stages. The voltage 

drop across the filaments of the doubler, tripler, 

and power amplifier furnishes 6.75 volts bias. 

The voltage drop across resistor R130 is also 
used as part of the total grid bias. Enough ` 

excitation is applied to the grid to cause the ` 
flow of grid current during positive alterna- 

tions. The voltage drop across grid resistors 

R144, R143, and R130, due to grid current, 

also serves as bias for the grid. The relative 

amount of this grid current is indicated on 

panel meter M101 when the meter switch is in 

position 4 and the TUNE-ANT CUR switch is 

in the TUNE position. Also, during the time 

that resistor R129 is not shorted out of the 

circuit, the blocking bias across it will disable 

the doubler. 

c. A voltage divider, consisting of series 

resistors R145 and R150, is connected from the 
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plate supply to ground. The entire voltage 
across these resistors is applied to the plate. 
Тһе screen voltage is taken from the junction 

of resistors R145 and R150, and is filtered 
by capacitor C158. Capacitor C159 bypasses 
the filament. The plate circuit consists of the 
primary of r-f transformer L106, capacitor 
C113 (one section of the ganged capacitors), 

trimmer capacitor C114, and bypass capacitor 

Cili. As previously noted, the grid input 
circuit is coupled to the output circuit of the 
rectifier and both circuits are tuned to the 

ninth harmonic of the crystal oscillator. The 

plate circuit of the doubler is tuned to twice 

this frequency. This gives a frequency in the 

plate circuit 18 times that of the crystal oscil- 

lator, and also gives a deviation 18 times 

whatever deviation is set up in the modulator 
circuit. The doubler plate circuit is inductively 

coupled to the tripler by L107. 

105. Tripler (Fig. 70) 

a. The tripler stage multiplies the frequency 

three times. This is sufficient to give a fre- 

quency deviation of plus or minus 50 ke. The 

output of this stage is 54 times the crystal 

frequency. 

b. The tripler circuit is similar to those al- 

ready described in that it uses Tube JAN-1619 

in a class C operated circuit. Tube voltages 

closely correspond with those in the doubler. 
Grid bias is somewhat higher in order to 

allow plate current to flow for a shorter period 

of time than in the doubler. The principal 

difference is in the plate circuit. Instead of 

using a transformer for coupling into the fol- 
lowing stage, a single tuned circuit is used so 

that the oscillatory circuit is common to both 

the plate circuit of the tripler and the grid 

cireuit of the p-a stage. This tuned circuit 
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consists of coil L108, C119 (one section of the 

ganged tuning capacitors), trimmer capacitor 

C120, blocking capacitor C121, and bypass 

capacitor C118. Screen voltage is lowered by 

dropping resistor R109 bypassed by capacitor 

C117; 

c. The grid input circuit consists of the 

secondary L107 of the r-f transformer whose 

primary is connected in the plate circuit of 

the doubler, C115 (one section of the ganged 

tuning capacitors), trimmer capacitor C116, 

and bypass capacitor C112. Grid bias for the 

tripler and doubler are both derived in the 

same manner, partly from the filament, partly 

from R130, and partly from the flow of grid 

current through the grid resistors (in case of 

the tripler, R107 and R108). The voltage drop 

produced by the flow of'grid current through 

resistor R108 is indicated by meter M101 when 

meter switch D125 is in its No. 1 position and 

the TUNE-ANT CUR switch is in its TUNE 

position. The voltage that appears across re- 

sistor R129, when it is not short-circuited by 

the antenna relay or RECEIVER TUNE-OP- 

ERATE switch, is used to block the grid of the 

tripler during periods of nontransmission. 

d. The grid input circuit is tuned to 18 times 

the frequency of the crystal. Since the plate 

circuit is tuned to three times the frequency 
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of the input circuit, the r-f output of the 
tripler is 54 times the frequency of the crystal. 

The output of the tripler is coupled through 
capacitor C121 to the grid of V104. 

106. Power Amplifier (Fig. 71) 

a. The power amplifier amplifies the output 

of the tripler stage and delivers 30 watts of 
r-f power to the antenna. 

b. The output of the tripler stage is coupled, 

by capacitor C121 to.the power amplifier. This 

stage uses Tube JAN-1624 (V104), a beam 

power tetrode, in a class C circuit. V104 is 

rated to be operated with higher plate voltages 
and has higher power output than the ibo 
used in the previous r-f stages. 

c. Grid bias is obtained in the same manner 
as for the tripler and doubler. The bias derived 
from the filament circuit is relatively small 
since one side of the filament of the power 
amplifier is grounded. Other sources of bias 
are the drop in grid resistor R111 due to the 
flow of grid current, the fixed bias due to the 

drop across resistor R130, and the blocking 

bias aeross resistor R129 when the complete 

r-f section of the transmitter is made inopera- 

tive. In order to make doubly certain that the 
power amplifier is inoperative during the 
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Figure 71. Radio Transmitter BC-604-(*), functional diagram of power amplifier. 
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period of nontransmission, one of the contacts 

on antenna relay S101 breaks the plate and 

screen circuit. The relative amount of grid 

current flowing is indicated by meter M101 
when meter switch D125 is in its No. 5 posi- 

tion and the TUNE-ANT CUR switch is in its 

TUNE position. 

d. The screen is fed through series dropping 

and decoupling resistors R114 and R116 which 

are bypassed by capacitor C122. The plate is 

series fed througn r-f choke L120 and coil 

L110. Capacitor C124 bypasses plate r-f cur- 

rents to ground. Parasitic suppressor network 

L116 and R146 eliminates undesired h-f oscil- 

lations. The output of the power amplifier, 

54 times the crystal frequency, is coupled to 

the antenna through a tuned transformer cir- 

cuit. The primary winding L110 is tuned by 

capacitor C125 (one section of the ganged 

capacitors), and trimmer capacitor C126. Ca- 

pacitor C149 keeps high d-c voltage from the 

tuning and trimmer capacitors. Proper tuning 

over the entire frequency range is accomplished 

by adjustment of the copper slug in coil L110 

(varied by means of a control accessible from 

the right side of the transmitter) and trimmer 

capacitor C126. 

€. The secondary, or antenna winding L111 

of the coupling transformer is tuned by means 

of a separate tuning capacitor for each chan- 

nel. These capacitors, numbered C127 to C136, 

are selected by switches D111 to D120, actuated 

by the push-button mechanism. The setting of 

the individual antenna-tuning capacitors, and 

the coupling between coils L110 and. L111 are 

adjusted by means of controls accessible 

through openings in the right side of the trans- 

mitter. The purpose of this variable coupling 
is to match the output impedance of the power 

amplifier to the impedance of the antenna over 

the desired frequency range. Antenna relay 

S101, in addition to functions previously de- 

scribed, transfers the antenna from the re- 

ceiver to the transmitter. Receiver noise, 

caused by static charges which may accumulate 

on the antenna, is reduced by the combined 

action of static leak resistor R155 and series 
capacitor C161 in the antenna lead to the re- 

ceiver. ⁄ 

f. Relative antenna current is indicated by 

— switching meter switch D121 to the ANT CUR 
position. In this position, the meter is con- 

nected directly across thermocouple TC101. A 

short coaxial line (approximately 3 inches in 

length) is connected between the antenna ter- 

minal, marked A on the panel and a contact 

of the antenna relay. A bare wire is connected 

in parallel with the outer conductor (or shield) 

of this coaxial line. Because of the loss in the 

line there is an r-f potential drop between the 

two ends of the shield (and bare wire). A 

portion of this voltage is tapped off from the 

bare wire conductor by means of an adjustable 

slide-wire tap, and fed to the heater element 

of the thermocouple. The heating of the ther- 

mocouple develops a d-c voltage which is ap- 

plied to the panel meter thus giving a relative 

indication of the r-f potential drop along the 

line; this drop is proportional to the antenna 

current. 

107. Microphone Circuit (Fig. 72) 

a. GENERAL. The transmitter is designed 

to operate with either a carbon or a magnetic 

type microphone. Magnetic Microphone T—33— 

(*) has the advantage of ruggedness and broad 

frequency response characteristics, but has the 

disadvantage of low-voltage output. Carbon 

button Microphone T-17—(*) has the advan- 

tage of a greater voltage output. A second 

type of carbon unit is throat Microphone T—30— 

(*) which has the advantages of freeing the 

operator's hands, reducing background noise, 

and permitting the wearing of a gas mask. A 

third type of carbon microphone that may be 

supplied is Microphone T-45-(*). This is a 

single-button carbon microphone worn on the 

upper lip. It has the same advantages as 

Microphone T-30—(*). When the magnetic 

microphone is used, its output is applied to the 

first audio amplifier through step-up trans- 

former T101. Because the output from the 

carbon microphone is so much higher than that 

from the magnetic microphone, the level of the 

former must be reduced before applying it to 

the amplifier. 

b. CARBON MICROPHONE INPUT CIRCUIT. The 

d-c voltage for the carbon microphone is ob- 
tained from the 12-volt supply through drop- 

ping resistors R121 and R120. Resistor R121 

also serves as an audio filter in conjunction 

with capacitor C140, which has a large value 

of capacitance and thus bypasses undesired 

a-f currents to ground. Sound waves striking 
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Figure 72. Radio Transmitter BC—604—(*), functional diagram of first audio amplifier. 

the diaphragm of the microphone vary its re- 
sistance and cause a pulsating current flow 

through resistor R120 and the microphone, 

resulting in a pulsating voltage across resistor 

R120. The audio, or a-c component of this 

voltage, appears across voltage-divider net- 
work C138 and C137 which return to ground 
through the crystal oscillator filament. Since 
the reactance of C138 is two and one-half times 
that of C137, most of the voltage drop appears 
across C138. Therefore, only a small portion 
(approximately one-third) of the audio voltage 
developed across R120 appears across C137 
which is paralleled by resistor R117. The 
audio signal present across C137 is fed to the 
grid of the first amplifier tube through the 
secondary of T101 and resistor R115. The 
grid circuit constants are designed to discrimi- 
nate against noise above and below the 200— 
2,000 cycle per second range. 

с. TANK-OTHER USE SWITCH. The car- 
bon microphone input circuit is made rela- 
tively insensitive in order to avoid picking up 
the noise in a tank. Some of the later trans- 
mitters have a switch marked TANK-OTHER 
USE. If the transmitter is used in a quiet 
location this switch may be set at OTHER 
USE, which interchanges capacitors C137 and 
C138 to make the carbon microphone more 
sensitive (fig. 113). That is, the voltage drop 
across C138 is applied to the first amplifier. 
In this condition it is possible to provide ade- 
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quate voice input by talking in a normal tone 

into the carbon microphone. Operation of the 

magnetic microphone is not affected by this 
switch. 

d. MAGNETIC MICROPHONE INPUT CIRCUIT. 
The audio signal from the magnetic micro- 
phone is coupled to the grid of the first audio 
amplifier through step-up transformer T101 
which is loaded by resistor R115. The lower 
end of T101 is bypassed to ground through 
capacitor C137. 

108. First Audio Amplifier (Fig. 72) 
a. A two stage audio amplifier is used in 

the transmitter to furnish power for modula- 
tion and also for interphone use when that 
type of operation is desired. The first audio 
amplifier receives the audio signal from either 
the magnetic or carbon microphone, amplifies 
the signal, and applies it to the grid of the 
second audio amplifier. Provision is also made 
so that microphones located at a distance from 
the transmitter may be connectcd into the in- 
put circuit of the first audio amplifier. The 
output of the second audio amplifier may be 
connected to the nonlinear coil to modulate the 
transmitter and is always connected to the re- 
mote circuits for interphone use. 

b. The first audio amplifier uses Tube JAN— 
1619 (V105), in a class A circuit. The center 
of the first audio amplifier filament is 3.75 
volts above ground, thus providing sufficient 



bias for this type of operation. The grid cir- 
cuits have already been discussed in para- 
graph 104. Plate voltage is obtained through 
plate load resistor R151 and filter resistor 
R123. Plate a-f currents are bypassed to the 
filament circuit through capacitor C142.2. The 
B-plus supply is bypassed by capacitor C145. 
Screen-grid voltage is obtained from the junc- 
tion of resistors R136 and R122 which form 
a voltage divider between B-plus and ground. 
Capacitor C139 bypasses audio screen currents 
to the filament circuit. The amplified signal 
voltage developed across the first audio ampli- 
fier plate load resistor R151 is applied to the 
grid of the second audio amplifier tube through 
blocking capacitor C141. 

109. Second Audio Amplifier (Fig. 73) 
a. The purpose of the second amplifier is to 

develop the a-f voltage necessary to modulate 
the transmitter and to supply sidetone to all 
the headphones. During interphone operation, 
the a-f output is supplied only to the head- 
phones. 

b. The output of the first audio amplifier 

(V105) is applied to second amplifier Tube 
JAN-1619 (V106), which is operated class A. 
About 10.75-volt bias is supplied by the voltage 
drop across the filaments of the erystal oscil- 
lator, the first audio amplifier, and the first 
r-f amplifier. This bias is higher than that 
used in the first audio amplifier since higher 
plate and screen voltages are used in the 
second audio amplifier stage. 

c. The grid is returned to ground by series 
resistors R125 and R124. Capacitor C142.1 
connects the junction of these resistors to the 
filaments. The input signal appears across 
R125 in series with the parallel combination 
of R124 and (142.1. The filament side of 
C142.1 is very close to audio ground potential. 
This grid circuit arrangement attenuates the 
higher audio frequencies to a greater degree 
than it does the lower audio frequencies. At 
higher audio frequencies, the reactance of 
C142.1 decreases, thus decreasing the impe- 
dance of the grid circuit of V106 and hence 
the impedance of the load on V105. As a re- 
sult, at the higher audio frequencies, a smaller 
signal voltage is applied to the grid of the 
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Figure 73. Radio Transmitter BC-604—(*), functional diagram of second audio amplifier. 
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second audio amplifier. The output of this 

stage, which is fed through r-f choke L105 

to nonlinear coil L104 (fig. 65), therefore has 

a falling characteristic. When this is com- 

bined with the rising characteristic exhibited 

by nonlinear coil L104 (par. 102f), a slightly 

rising characteristic results. This produces 

what is termed as pre-emphasized frequency 

modulation, which is more effective in elimi- 

nating interference than pure frequency modu- 

lation. 

d. Screen voltage for the second amplifier 

is fed through isolating and dropping resistor 

R126 bypassed by capacitor C143. Plate volt- 

age is obtained through the primary winding 

of transformer T102. The secondary has two 

series-connected windings. A small modulating 

voltage, developed across the smaller winding 

(1-2), is applied to nonlinear coil L104 through 

r-f choke L105 and contact 1 of S104 when the 

RADIO-INTERPHONE switch is in the 

RADIO position. Resistor R156 places the 

center tap 1 of T102 near ground potential. 

The greater portion of the output is developed 

across the larger winding (1-3), which is 

paralleled by load resistor R156 in series with 

INCREASE SIDETONE potentiometer P101. 

During transmission, with the RADIO-INTER- 

PHONE switch in the RADIO position, the 

contacts of relay S104-6 are open, and the out- 

put of P101 is fed through resistor R159 to 

the headphones in the receiver and interphone 

control boxes. This output, called sidetone, is 

varied in volume by INCREASE SIDETONE 

potentiometer P101, accessible on the right 

side of the transmitter. When the RADIO- 

INTERPHONE switch is in the INTER- 

PHONE position, the contacts of S104-1 are 

open, interrupting the output to the nonlinear 

coil, and the contacts of S104-6 are closed, 

thus applying the entire output of winding 

(1-3) to the various headphones. The full 

output is required for satisfactory interphone 

operation. Note that the output of the second 

audio amplifier is always connected to every 

headphone. 

110. Power Supply (Fig. 125) 

The high voltage (approximately 600 volts) 

for the transmitter is obtained from either 

Dynamotor DM-—35-(*), designed to operate 

from a 12-volt storage battery, or Dynamotor 
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DM-37-(*), which operates on 24 volts. Each 

dynamotor is mounted on a base and provided 

with a connector of such type that installation 

or replacement is accomplished by removing 

the complete assembly. They are totally in- 

closed except for the screened, ventilating holes 

in the end covers in some cases. Each dyna- 

motor has two bearings of the single-ring, 

ball-bearing type containing sufficient lubri- 

cant for long periods of operation. All iron 

and steel parts subject to corrosion are treated 

with lacquer or other means to repel moisture. 

The dynamotors are compound-wound and, 

therefore, have good voltage regulation. The 

primary (motor winding) and secondary 

(generator winding) are wound in the same 

armature slots, but terminate at separate com- 

mutators at opposite ends of the armature 

shaft. Capacitors C501, C502, and C503 (on 

the 12-volt set), and C601, C602, and C603 

(on the 24-volt set), connected across the com- 

mutators, serve as r-f bypass capacitors for 

the armature windings. Capacitors C503 and 

C603 are eliminated on later models. As pre- 

viously indicated, each dynamotor terminal pin 

jack is provided with appropriate strapping 

so that the circuit change for either 12- or 24- 

volt operation is automatically accomplished 

when the dynamotor is plugged in. 

Note. The design of these dynamotors is based on 

an average duty cycle of 5 minutes on and 15 minutes 

off. Accordingly, the transmitter should not be oper- 
ated continuously over long periods. 

lll. Metering Circuits (Fig. 113) 

a. When TUNE-ANT CUR switch D121, on 

the front of the transmitter, is placed in the 

ANT CUR position, panel meter M101 (in 

conjunction with thermocouple unit TC101) 

indicates the current flowing in the antenna 

circuit and, therefore, can be used for adjust- 

ing the antenna-trimming capacitors. When 

switch D121 is in the TUNE position, the 

meter is connected to a 6-position switch lo- 

cated on the right side of the transmitter and 

marked METER SWITCH. By means of this 

switch and associated meter, an indication of 
the grid current flowing in all the r-f stages 

except the crystal oscillator can be obtained. 

Five meter switch positions have already been 

discussed in connection with the stages to 

which they pertain. The No. 6 position of the 



meter switch has not as yet been considered. 

In this position, the total plate and screen- 
grid current in the transmitter is indicated by 

placing the meter across normal biasing re- 

sistor R130 which is connected between the 

high-voltage negative lead and ground. Be- 

cause of the relatively high current in this 

circuit, an additional 30,000-ohm meter multi- 

plier resistor R134 is placed in series with the 
meter. An arbitrary scale of 0-100 is used, 

and it serves the purpose of indicating relative 

current for tuning and alignment purposes. 

‚р. The numbered positions of the METER 

SWITCH and the circuit to which the meter 

is connected are as follows: 

Switch position Cireuit 

PPP Tripler grid 

BUS. Fa. sich First r-f grid 

У ee Rectifier grid 

EU XV Doubler grid 

beer А P-a grid 

GL ahs Total plate and screen current 

112. Control Circuits of Radio Set 

SCR-508-(*M (Fig. 111) 
a. GENERAL. A schematic diagram of the 

control circuits in a typical installation of 

Radio Set SCR-508-(*) is shown in figure 

111. This figure incorporates all the changes 

specified in the first 10 Modification Work 

Orders. The following discussion is based on 

the assumption that these modification work 
orders have been complied with. Figure 110 

shows the original control circuits before any 

of the modification work orders have been ap- 

plied. The horizontal and vertical dimensions 

of the drawing are shown by numerals and 

letters, to facilitate location of related com- 

ponent parts. The letter and figure in paren- 
theses following each circuit symbol are used, 

as on a road map, to find each circuit compo- 

nent in the diagram. The left side of the draw- 

ing contains the power control circuits, the 
center portion shows the signal control circuits, 
and the right side shows the remote control 

circuits embodied in two interphone control 

boxes. 

b. POWER SUPPLY CONTROL. (1) The 12. or 
24-volt vehicle battery, indicated by —BAT- 

TERY (A, 1) and +BATTERY (A, 9), is 

connected to Mounting FT-237-(*). The 

—BATTERY connection is grounded. Power 

is available through fuse F401 at TRANS- 

MITTER ON-OFF switch D124 (C, 8) of the 

radio transmitter and at REC ON-OFF switch 

D1 (N, 7) of the radio receiver. When a re- 

ceiver switch, D1, is closed, the receiver vacu- 

um tube cathodes (P, 4 for the lower receiver) 

are heated and the receiver dynamotor starts. 

The 12-volt heater connections are shown by 

the solid lines in jack J701 (Q, 5), and the 

24-volt connections are shown by the dashed 

lines to jack J801 (Q, 6). The output of either 

or both receivers, as desired, is available at 

the receiver jacks, J1 and J2 (K, 21), and at 

the command station control box jack, J301 

(K, 29) and crew member station control box 

jack, J301 (E, 28) when RADIO & INT-INT 

ONLY switch D2 at each receiver (K, 19) is 

at RADIO & INT. The output volume is ad- 

justed by VOLUME control] P1 (K, 15) on 

each receiver. Each interphone control box is 

also provided with a VOLUME control P301 

(E, 29) to permit individual adjustment of 

the signal level at the command and crew mem- 

ber stations. 

(2) TRANSMITTER ON-OFF switch D124 

(C, 8), when switched to ON, connects the 

battery to the transmitter filaments (L, 4), 

lights the pilot lamp E301 (K, 4), and applies 
voltage to the dynamotor relay S102 (D, 7), 
receiver disabling relay S103 (D, 7), thermo- 

stat TD101 (E, 7), antenna relay S101 (G, 6), 

interphone relay S104 (H, 6), and the micro- 

phone circuit (D, 14). 

c. TRANSMITTER MICROPHONE PUSH-BUTTON 
CONTROL. (1) With RECEIVER TUNE-OP- 
ERATE switch D122 (D, 17) set to OPERATE 
and RADIO-INTERPHONE switch D123 (J, 
3) set to RADIO, pressing the transmitter 
microphone push-to-talk switch completes the 
circuit between the tip and sleeve connections 
of carbon microphone jack J102 (D, 2) and 

causes the following to take place: 

(a) Energizes dynamotor relay S102 (D, 7) 

and closes its contacts (B, 6) to start the 

transmitter dynamotor. 

Note. The contact diagram beside the relay wind- 
ing symbol shows the released position of the contacts, 
and the parentheses inclose the location of the соп- 

tacts in the diagram. Likewise, the parentheses beside 

the relay contact symbol at (B, 6) indicate the location 

of the actuating winding. 
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Figure 74. Radio Set SCR-508-(*)M, simplified diagram of control circuits 
including changes through MWO SIG 11—600—10. 

(b) Energizes receiver disabling relay S103 

(D, 7) and closes its contacts (O, 24) to short- 

circuit the output of both receivers when re- 

ceiver TUNE-OPERATE switch D5 (J, 20) 

is in the OPERATE position. 

(c) Energizes antenna relay S101 (G, 6) 

and transfers the antenna from the receiver 

to the transmitter through the contacts (I, 17) 

of S101. Two other sets of contacts allow plate 

and screen voltage to be applied to the power 

amplifier (V104) and remove the cut-off bias 

from the crystal oscillator and r-f stages. Fig- 

ure 74 shows this more clearly. With the 
TRANSMITTER ON-OFF switch at ON, op- 
eration of the transmitter microphone press-to- 
talk switch operates relays S102, S103, and 

S101 as discussed above. Antenna relay S101 
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is shown in the operated position. The antenna 
is connected to the transmitter through con- 
tact 3. The plus side of the high voltage wind- 
ing of the transmitter dynamotor is connected 
through fuse F101 and contact 2 of antenna 
relay S101 to the plate and screen of the power 
amplifier. Contact 1 of S101 shorts out resistor 
R129, thus removing the voltage drop across it 
which was used as blocking bias for all the r-f 
stages. 

(2) Audio signals entering the radio trans- 
mitter at J102 (D, 12) (fig. 116), modulate 
the carrier wave in modulation coil, L104 (F, 
21), as previously described. Sidetone is furn- 
ished by the lower winding of T102 (F, 19) 
through INCREASE SIDETONE control P101 
(E, 21) to jacks J1 and J2 on each receiver 



and to jack J301 at the remote control stations. 

(3) In the above discussion it was assumed 

that the circuit between the tip and sleeve 
connections of J102 (D, 2) was completed by 

pressing the switch on carbon Microphone Т— 

17-(*), T-30-(*), or T-45-(*), inserted into 

J102 at the transmitter. The same effect is 
obtained by plugging magnetic Microphone 

T-33-(*) into Jack J101 (D, 2) and pressing 

its switeh to close a connection between ter- 

minals A and B of jack J101. If Microphone 

T—33- (*) is used, speech enters the transmitter 

at terminals C and D of J101 (F, 11). 

(4) When the microphone button is released, 

the actuating voltage is removed from the re- 

lays and their armatures are released. Although 

the battery voltage has been removed, the 

dynamotor armature will tend to coast for 

some time. Under this condition, the dyna- 

motor will continue to generate a voltage 

. which falls off as the dynamotor slows down. 

Should the transmitter be allowed to remain 

in its operating condition during this period, 

it will continue to emit a carrier wave which 

in turn will cause interference in the associ- 

ated receiver and those near-by. In order to 

overcome this condition, the transmitter is 

made inoperative by antenna relay S101 at 

the instant the microphone push button is re- 

leased. This is accomplished by the following 

three actions: First, by removing the antenna 

from the transmitter (fig. 74); second, by re- 

moving the plate and screen-grid voltage from 

the power amplifier; and third, by applying a 

high negative blocking voltage to the crystal 

oscillator grid, thus preventing it from operat- 

ing. The blocking voltage for the crystal oscil- 

lator is obtained from resistor R129. When 

. eontact 1 of antenna relay S101 is opened, the 

short is removed from R129 and dynamotor 

eurrent flows through this resistor developing 

` a high voltage. The negative end of R129 is 

connected to the grid of the oscillator and the 
voltage across R129 is sufficient to make the 

oscillator inoperative (fig. 113). 

d. RECEIVER TUNE-OPERATE SWITCH. 

° RECEIVER TUNE-OPERATE switch D122 
(D, 16) enables the transmitter to be used for 
presetting the receiver. The OPERATE po- 

_ sition of this switch permits normal operation 
of the transmitter. When the switch is in the 

RECEIVER TUNE position, dynamotor relay 

S102 and disabling relay S103 are energized 
(fig. 74). Antenna relay S101 is isolated from 

the remainder of the control circuit and re- 

mains de-energized. Resistor R129 is shorted 

by a contact on the RECEIVER TUNE-OP- 

ERATE switch, thus removing the cut-off bias 

voltage from the grid of the oscillator. The 

transmitter microphone push button has no 

control over the circuits. Thus, all transmitter 

stages except the power amplifier are placed 

in operation by throwing the REGEIVER 

TUNE-OPERATE switch to the RECEIVER 

TUNE position. Under this condition, stray 

fields from the operating r-f stages of the 

transmitter produce a signal at the input of 

the receiver. If the receiver is tuned to the 

same frequency as the transmitter, the trans- 

mitter carrier may then be used for tuning 

the receiver. Unless the transmitter is modu- 

lated, however, no audio component will appear 

at the receiver output. In addition, to obtain 

audio output at jack Jl or J2, the receiver 

TUNE-OPERATE switch D5 (P, 20) must 

be in the TUNE position (fig. 116). When this 

switch is in the OPERATE position, operation 

of disabling relay S103 shorts out the audio 

input to V8. 

e. RADIO-INTERPHONE SWITCH. (1) The 

operation of the radio transmitter is under 

direct control of the transmitter microphone 

push-to-talk switch. However, the use of the 

transmitter as a radio transmitter, or the use 

of the a-f amplifier section of the transmitter 

as an interphone amplifier, is accomplished by 

multiple contact interphone relay S104 (Н, 6). 

(2) Interphone relay $104 has a cylindrical 

iron core which rotates when energized and, 

in doing so, opens and closes the wafer switch 

contacts shown in figure 111. In this figure the 

relay is shown in its unenergized position. 

Relay 5104 is controlled at the transmitter by 

RADIO-INTERPHONE switch D123 (J, 3), 

or remotely by the interphone control boxes 

at the command and crew member stations. 

(3) When relay S104 is energized, its con- 

tacts perform the following: 

(a) Contact S104-1 (G, 20) opens the audio 

lead from transformer T102 to phase modu- 

lator coil L104. 

(b) Contact S104-2 is no longer used. 

(c) Contact 6104-8 (H, 15) was used to 

close the circuit to the magnetic microphones 
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(Microphone T-33-(*) ) at the remote control 

stations in early, unmodified transmitters. Con- 

tact 5104-3 serves no purpose in later trans- 

mitters and modified transmitters. 

(d) Contact S104-4 (D, 18) closes the talk- 

ing circuit to the ring contact or jack J302 

on the crew member interphone control box. 

Note that the ring contact of jack J302 on 

the command station interphone control box is 

permanently connected to the talking circuit. 

When the system is wired as shown in figure 

123, the ring contact on the crew member’s 

interphone control box is wired to the same 

terminal (terminal 9) on TS401 as the ring 
contact of the command station interphone 

control box. Contact S104-4 then does not 

perform any functions. 

(e) Contact S104-5 (C, 18) closes the con- 
trol circuit to the microphones at the remote 

control stations. Antenna relay S101 (fig. 74) 

remains unenergized, but dynamotor relay 

5102 and disabling relay S103 are actuated 

by the remote control microphones. Hence 

the r-f section of the transmitter is disabled, 

but the audio section still functions for inter- 
phone use. 

(f) Contact 8104-6 (E, 21) increases the 

sidetone output to the headsets during inter- 

phone operation by making use of the full 

potential drop across INCREASE SIDETONE 

potentiometer P101. 

(g) Contact S104-7 (I, 6) removes the short 
circuit across part of the winding of the S104 
relay energizing coil, placing this part of the 
winding in series with the other part of the 
winding. The series connection is used to re- 
duce current flow, since only a relatively small 
value of current is required to hold this relay 
in the closed position as compared with the 
current required to operate it initially. 

113. Remote Control Circuits of Radio Set 
SCR-508-(*) 

Interphone Control Box BC-606-(*) provides 
control and connection facilities for a micro- 
phone and a headset at a point remote from 
the radio equipment. The control boxes also 
permit interphone conversation between the 
personnel in the vehicle, which may be a tank. 
The a-f circuits of the transmitter are used as 
an amplifier during interphone conversation. 
Several control boxes may be connected in mul- 
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tiple, if desired. The actual method of connect- 
ing the interphone boxes is not always the 
same since the radio set is installed in many 
different types of vehicles, each requiring an 
installation suited to its own needs. The TM 
11-2700 series Technical Manuals specify the 
exact wiring diagram for each vehicle. 

114. Remote Control Circuits of Radio Set 
SCR-508-(*)M Including Modifications 

a. A typical installation is shown in figure 
111. One interphone control box is used by the 
commander at the command station. The other 
control box is placed at a crew member station. 
Several crew member station control boxes are 
usually, but not always, connected in parallel. 

Note. The following discussion and the circuits 
shown in figure 111 are based on Interphone Control 
Box BC-606-H or earlier models with tank com- 
mander's box modified and interphone system wiring 
changed in accordance with MWO SIG 11-600-8. 

Figures 119 and 120 shows the schematic dia- 
grams of models A through С and model H, re- ` 
spectively. For details of modification and Sys- 
tem rewiring to make system operation with 
Interphone Control Boxes BC-606—A to G or 
H identical, refer to MWO SIG 11-600-8 and 
figure 121. 

b. When the RADIO-INTERPHONE switch 
(J, 3) is at RADIO, interphone relay S104 is 
released and the circuits are ready for radio 
transmission. The interphone control boxes are 
provided with a spring loaded RADIO-INTER- 
PHONE switch (M, 30) which always remains 
in the INTERPHONE position when released. 
This eliminates the possibility of tank com- 
manders inadvertently talking over the radio 
while intending to use the interphone, when 
the tank commander's control switch is unin- 
tentionally left in the RADIO position. Opera- 
tion of the microphone press-to-talk switch at 
the command or crew member station operates 
interphone relay S104. (See figs. 74 and 111.) 
The manner in which this relay changes the 
functions of the transmitter to that of an am- 
plifier has already been discussed. Dynamotor 
relay 5102 and disabling relay S103 are ener- 
gized through the operated contact of S104—5. 
The R contact of command station microphone 
jack J302 (J, 28) is connected in parallel with 
the R contact of transmitter microphone jack 
J102 (D, 12). The R contact of the crew mem- 
ber station microphone jack J302 (D, 28) is 



also connected to the R contact of J102 through 

the operated contact of S104—4. In some wir- 

ing systems given in the TM 11-2700 series, 

relay contact S104—4 is not used and the R 

contact of the crew member's interphone con- 

troi box is wired in parallel with the R contact 
of the command station interphone control box. 
The headphones of the command station and 
the crew member stations are permanently in 

parallel and receive the full output of IN- 

CREASE SIDETONE potentiometer P101 

through the operated contact of S104—6. Thus, 

for interphone operation, there is no difference 
between the command station and the crew 

member station control boxes. 

€. For radio operation, however, there is a 

difference. With the command station's RA- 
DIO-INTERPHONE switch manually held in 

the RADIO position, operation of the command 

station microphone press-to-talk switch ener- 

gizes dynamotor relay S102 and disabling relay 

$103. The interphone relay remains unener- 

gized. Since the lead to the RADIO contact 

of the crew member station RADIO-INTER- 

PHONE switch is not connected, only the com- 

mand station control box can remotely use the 

transmitter for radio transmission. 

d. 1n an emergency, personnel at crew mem- 
ber stations can interrupt radio transmission 

by pressing their microphone press-to-talk but- 
tons. 

115. Remote Control Circuits of Radio Set 
SCR-508-(*)M Using Five-Wire Uni- 
versal Interconnection System 

a. Additional system improvements are 

shown in figures 122 and 123, which also in- 

corporate the modifications indicated in para- 

graph 114. The improvements are in simpli- 

fication of wiring and reduction of number of 

circuits required. Circuit functions using wir- 

ing method of figures 122 and 123 are similar 

to paragraph 114. 

b. In armored vehicles produced prior to 

1946 only five slip-ring circuits are available 

to extend the remote control circuits between 

the rotatable turret and the hull. In these ve- 

hicles, both command station and remote sta- 
tion boxes could not be placed on the opposite 

side of the slip rings from the radio set. In 

addition, when command and remote station 

boxes were located adjacently at a distance 

from the radio it was necessary to run sep- 

arate interphone cordage cables to each, since 

the cordage leads from each box connect to 

different terminals on TS401 and TS301. In 

wiring the interphone cordage great care had 

to be taken to prevent error in wiring due to 

variation in color coding of each cable at each 

strip. 

c. Figures 122 and 123 illustrate wiring sys- 

tems which correct these deficiencies. Note 

that the microphone ring circuit for command 

and remote stations is connected to the same 

terminal on TS401. The color coding of inter- 

phone cordage is identical for command or re- 

mote station boxes. A jumper wire connected 

between terminals No. 1 and No. 5 on TS301 

makes a command station of any of the boxes, 

and completes the circuit to the transmitter 

dynamotor relay when the RADIO-INT switch 

is held at the RADIO position. Interphone 

cordage for command or remote stations may 

be connected exactly in parallel either at TS401 

in Mounting FT-237-(*), at TS301 in inter- 

phone control boxes, or at the terminal block 

in the vehicle terminal box. 

d. A remote station can be changed to a 

command station simply by adding the jumper 

wire in the box desired to be changed, without 

changing any other connections. A command 

station can be changed to a remote station by 

removing the jumper in that box. Any number 

of boxes may be command stations wherever 

located in the vehicle, since the five slip-ring 

circuits are now sufficient to provide all re- 
quired functions. 

e. Interphone Control Box BC-606-H is re- 

quired for the five-wire system, or Interphone 

Control Box BC-606—A to G with modifications 

per MWO SIG 11-600-8 applied to each box 

used as a command station. Remote station 

boxes do not require modification. 

116. Remote Control Circuits of Radio Set 
SCR-508-(*) Before Modification 

a. Figure 110 illustrates functional circuits 

with the method of vehicle interphone wiring 

used prior to publication of MWO SIG 11- 

600-8. Note that the interphone cordage leads 

of the remote station and command station are 

connected to different terminals on terminal 

strips TS401 and TS301. 

b. In this system, selection of radio or inter- 
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phone transmission can be made at the com- 

mand station by means of the RADIO-INT 

switch on Interphone Control Box ВС-606-А 

to G. With the switch at RADIO position, oper- 

ation of the command station microphone 

press-to-talk switch then energizes dynamotor 

relay 5102, starting the dynamotor and per- 

mitting audio modulation of the radio trans- 

mitter through the microphone ring circuit, 

connected to terminal 9 on TS401. 

c. For interphone communication the RA- 

DIO-INT switch is placed at the INT position, 

energizing the coil of transmitter radio-inter- 

phone relay S104, and changing the function 

of transmitter for interphone operation as 

previously discussed, 

d. At the remote, or crew member’s station 

the normal position for the RADIO-INT switch 

is at the RADIO position, in order to permit 

operation of the radio transmitter by the com- 

mander. The crew members can communicate 

over the interphone system by placing the 

switch at the INT position. The radio-inter- 

phone relay S104 is then energized and the 

microphone ring circuit is completed by relay 

contact $104—4. 

e. When the crew member RADIO-INT 

switch is at RADIO the crew members’ micro- 

phones are not connected in the circuit. The 

crew members receive radio and interphone 

signals in their headsets, if the RADIO & INT- 

90 

IF 
Osc 

vio(B) 

JAN-6SL7GT 

LOUDSPEAKER 

20 

A-F AMPLA 

v8 

JAN-6V6GT 

IST 

A-F AMPLR 

v iO(A) 
JAN-6>L7GT 

LIMITER 

v6 

JAN-6AC7 

HEADSET 

DYNAMOTOR 
DM-34- (A) 

(12 vOLTS) 
OR 

DYNAMOTOR 
DM-36-(*) 

SQUELCH 

v9(B) 

JAN-6SL7GT 

DAvC 

У9 (А) 

JAN-6SL7GT 

(24 VOLTS) 

230v 

TL 158175 

BC-608-(*), block diagram. 

INT ONLY switch on Radio Receiver ВС—608— 

(*) is at the RADIO & INT position. 

f. When the switch on the command station 

box is at RADIO position, crew members at the 

remote station can interrupt in emergencies 

and communicate over the interphone system 

by placing the RADIO-INT switch on the box 
at the INT position. This energizes the radio- 

interphone relay. The switch must be returned 

to the RADIO position at conclusion of the 
message. 

Section XII. THEORY OF RADIO 
RECEIVER BC—603-(*)M 

117. Simplified Block Diagram (Fig. 75) 

The receiver uses ten tubes in a superhetero- 

dyne circuit capable of receiving f-m signals. 

It has a frequency range of 20.0 to 27.9 mc. 

Any one of 10 preset frequencies within this 

range may be selected automatically by opera- 

tion of the appropriate push button, or the en- 

tire range may be covered by means of the 

manual-tuning control. A block diagram show- 

ing the signal path is shown in figure 75. A 

complete schematie diagram is shown in fig- 
ures 115 and 116. 

a. R-F AMPLIFIER. The r-f signal picked up 

by the antenna is amplified by r-f amplifier, 

V1. It increases the sensitivity, selectivity, and 
image rejection ratio of the receiver. 



b. MIXER. Mixer stage V2 mixes the output 

of the r-f amplifier with the signal from the r-f 
oscillator to produce the intermediate fre- 
quency. This frequency is 2.65 mc and is equal 

to the difference between the r-f signal fre- 

quency and the r-f oscillator frequency. 

c. R-F OSCILLATOR. -R-F oscillator V3 gener- 

ates an r-f signal which is fed to the mixer. 

` The frequency of the r-f oscillator is controlled 

by a variable capacitor that is ganged with the 

capacitors in the r-f amplifier and mixer stages. 

The frequency of the r-f oscillator is 2.65 mc 

higher than the frequency to which the r-f 

amplifier is tuned. 

d. First I-F AMPLIFIER. First i-f amplifier 

V4 amplifies the i-f signal and excites the sec- 

ond i-f amplifier. 

e. SECOND I-F AMPLIFIER. For a very weak 

input signal, second i-f amplifier V5 acts as 

an amplifier, building up the signal received 

from the first i-f amplifier and passing it on 

to the limiter stage. For strong signals, the 

second i-f amplifier acts as a peak limiter. 

f. LIMITER. Limiter V6 is used to remove 

amplitude modulation from the r-f signal. The 

amplitude modulation represents most of the 

noise content of the f-m carrier. 

g. DISCRIMINATOR. Discriminator V7 con- 

verts the f-m signal into an audio signal. This 

audio signal is coupled to the first audio ampli- 

fier. The discriminator also operates the de- 

layed automatic volume control (dave) and 

squelch circuits. 

h. First A-F AMPLIFIER. First a-f ampli- 

fier V10(A) amplifies the output from the dis- 

criminator and drives the second a-f amplifier. 

i. SECOND A-F AMPLIFIER. Second a-f am- 

plifier V8 further amplifies the a-f signal and 

feeds it to a loudspeaker or headset as deter- 

mined by the switches on the control panel. 

j. IF OSCILLATOR. I-F oscillator V10(B) 

generates a 2.65 mc signal when the receiver 

TUNE-OPERATE switch is in the TUNE po- 

sition. This signal mixes with the output of 

the limiter stage to produce an a-f beat note 

which is amplified by the first and second a-f 

amplifiers and then applied to the loudspeaker 

or headset. The i-f oscillator facilitates rapid 

and aecurate setting of the 10 push buttons. 

k. DELAYED AUTOMATIC VOLUME CONTROL. 
This stage V9(A) controls the voltage gain of 

the r-f amplifier and first and second i-f ampli- 

fier. Control voltages for the d-a-v-c circuit 

are provided by the discriminator circuit. 

l. SqUELCH STAGE. Since the gain of f-m 

receivers is very high, atmospheric static is 

greatly amplified, causing a high degree of 

noise when no f-m signal is being received. 

The purpose of squelch stage V9(B) is to block 

the first a-f amplifier when no signal is being 

received and thus keep noise from being heard 

in the loudspeaker and headset. 

m. POWER SUPPLY. The receiver obtains its 
B-plus supply from either a 12-volt Dynamotor 

DM-34-(*) or a 24-volt Dynamotor DM- 

36- (*). 

118. R-F Amplifier (Fig. 76)* 

a. The r-f amplifier amplifies the signal to 

which it is tuned and drives the following stage. 

The frequency of the input signal ranges from 

20.0 to 27.9 mc. A tuned r-f stage tends to 

eliminate image response, increase selectivity, 

and improve sensitivity. 

b. When antenna switching relay S101 in 

the transmitter is in its unenergized position, 

the r-f signal picked up by the antenna is fed 

through capacitors C161 (in the transmitter) 

and C401 (in the mounting) and impressed 

across the primary winding of antenna coup- 

ling transformer L32. Static leak resistor 

R155, in conjunction with series capacitor 

C161 (both in the transmitter), reduces re- 

ceiver noise caused by static charges. Trans- 

former L32 inductively couples the input signal 

to the control grid of r-f amplifier V1. This 

stage uses Tube JAN-6AC7, a high-gain pen- 

tode, in a class A circuit. 

e. Tuning capacitor C1.2 is ganged to the 

other variable tuning capacitors in the r-f cir- 

cuits and can be varied by either the selector 

push-button or manual TUNING control. Cor- 

rect tuning over the entire frequency range is 

obtained by varying the inductance of the sec- 

ondary (iron-core tuned) and varying trimmer 

capacitor C1.1. The r-f voltage developed across 

the secondary of L32 is impressed between the 

grid and cathode of the r-f amplifier tube. Ca- 

pacitor C35 provides an r-f path from the 

lower end of L32 to ground. 

d. Grid bias is obtained from the voltage 

* The radio receiver theory section is based on circuit diagrams 

which have been modified in accordance with the latest modifica- 

lion work orders issued. 
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Figure 76. Radio Receiver BC—603-(*), functional diagram of r-f circuits. 

divider, R94 and R37, one end of which is tied 

to the d-a-v-c bus. A variable amount of fixed 

bias is also applied to the d-a-v-c bus. Capaci- 

tor C35 and resistor R37 also prevent r-f feed- 
back to the other stages. Screen voltage is ob- 
tained through dropping and decoupling re- 
sistor R1 which is bypassed to ground by ca- 
pacitor C2. Plate voltage is fed through R38 
and primary winding L33. Decoupling resistor 
R38 and plate circuit bypass capacitor C39 
form an r-f filter which reduces undesirable 
coupling through the high d-c voltage source. 

€. The output of V1 is coupled to the control 
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grid of mixer V2 through the tuned transfor- 
mer of band-pass filter unit LCU2. Primary 
L33 and secondary L34 are separately tuned 
by ganged capacitors С1.4 and С1.6, respec- 
tively. These capacitors are varied by the push- 
button selector mechanism. Capacitors C36 ̀  
and C38 provide temperature compensation. 
Trimmer capacitors C1.3 and C1.5 and the tun- 
ing slugs permit adjustment of the tuning 
range. 

119. R-F Oscillator (Fig. 76) 

a. The r-f oscillator generates an r-f volt- 



age that is heterodyned in the mixer with the 

signal from the r-f amplifier to produce the 
i-f frequency. 

b. The r-f oscillator УЗ uses Tube JAN- 

6J5 in a modified, shunt-fed Hartley circuit. 

The tank circuit is tuned to resonance by slug- 

tuned inductor L41, variable capacitors C1.7 
and С1.8, and fixed capacitors C44, C46, C42, 

and C41. Tuning capacitor C1.8 is ganged to 

the main tuning capacitor assembly. Adjust- 

ment of the range over which the oscillator 

operates is accomplished by varying the in- 

ductance of the oscillator coil L41 and trimmer 

capacitor С1.7. The oscillator is always tuned 

to a frequency that is 2.65 mc higher than the 

frequency of the r-f amplifier. 
` e. Fixed capacitors C42, C44, and C46 are 
a part of the tuned circuit and are of the tem- 

perature compensating type. Capacitor С41 

serves as a series padder to insure proper 

tracking. Capacitor C44 prevents the d-c plate 

voltage from shorting to ground through the 

coil. Energy from the tuned circuit is fed to 

the grid through C43 which prevents the d-c 

grid voltage from shorting to ground through 

the coil. The rectified grid current flowing 

through grid leak resistor R4 provides grid 

bias. 

d. Resistor R5 and capacitor C5 form a filter 

to prevent r-f current from being fed to the 

B-plus lead. The plate is shunt-fed through the 

parallel resistor combination R42 and R43. 

The r-f oscillator signal is fed to the mixer 

suppressor grid through capacitor C45 which 

prevents the oscillator plate voltage from ap- 

pearing on the suppressor grid. The output 

signal also appears across R41 which provides 

grid bias and a d-c return for the mixer sup- 

pressor grid. 

120. Mixer (Fig. 76) 

a. The mixer stage receives two signals: 

the 20.0- to 27.9-mc output of the r-f amplifier 

stage; and the 22.65- to 30.55-mc r-f voltage 

generated in the r-f oscillator. These two sig- 

. nals are heterodyned to produce the 2.65-mc 

i-f signal which is the frequency difference be- 

tween the r-f received signal and the r-f oscil- 
lator signal. 

b. The mixer stage uses Tube JAN-6AC7 

' (V2) which is operated almost class B. The 

bias developed across resistor R3, due to the 

flow of plate and screen current, is sufficient 

to bias the tube near the cut-off point. C3 is a 

bypass capacitor. 

c. Plate voltage for this stage is obtained 

through decoupling and dropping resistors R53 

and R54, in parallel, and coil L52. Capacitor 

C56 bypasses one end of the plate circuit to 

ground. Screen-grid voltage is fed through de- 

coupling and dropping resistor R2 which is by- 

passed by C4. 

d. Resistor R41 completes the circuit from 

the mixer suppressor grid to the cathode. Since 

the suppressor grid is driven positive by the 
signal from the r-f oscillator, there is a flow 

of rectified current to this grid, through R41, 

and back to the cathode. The rectified current 

develops a 4-с bias voltage across R41. 

121. First I-F Amplifier (Fig. 77) 

a. The first i-f amplifier amplifies the output 

of the mixer and partly controls the sensitivity 

of the receiver. 
b. The 2.65-mc i-f signal from the plate of 

the mixer is inductively coupled to the first i-f 

amplifier Tube JAN-12SG7 (V4) by filter unit 

FL1. The transformer in FL1 has slug-tuned 

primary and secondary windings. Capacitors 

C55 and C52 provide temperature compensa- 

tion. Capacitors C54 and C53 are fixed tuning 

capacitors. The coupling of the double-tuned 

transformer is designed to provide a wide band- 

pass characteristic. Resistor R52 broadens the 

band pass and provides a flat-topped response 

characteristic. 

e. The i-f signal appearing across the sec- 

ondary of the transformer in FL1 is applied 
between the control grid and cathode of the 
first i-f amplifier by direct connection to the 

grid and through bypass capacitor C51 to the 

cathode. This stage is biased for class A oper- 

ation. Grid bias is obtained from the d-a-v-e 

bus through decoupling resistor R51, which, 
together with capacitor C51, forms an r-f filter. 
The bias is made up of the d-a-v-c voltage plus 
the voltage across resistor R24 and SENSI- 
TIVITY control potentiometer P2. Since V4 
is a variable-mu tube, its amplification factor 
decreases as the bias is increased. The gain 
of this stage is therefore dependent upon the 
received signal level and the setting of SEN- 
SITIVITY control P2. 

d. Screen voltage is filtered by screen-drop- 
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ping and decoupling resistor R7 which is by- 

passed by capacitor C6. Decoupling resistor 

R64 and plate circuit bypass capacitor C67 

form an r-f filter for the plate voltage. 

e. The amplified i-f signal across the tuned 
plate circuit of V4 is coupled by the tuned 

transformer windings L62 and L61 of FI2 to 

the input of second i-f amplifier V5. Both 

windings have adjustable iron cores to permit 

alinement. The primary winding is resonated 

by fixed capacitor C63 and its temperature 

compensator C64. The secondary is tuned by 

fixed capacitor C66 and its temperature com- 

pensator C65. Resistor R62 provides a flat- 

topped frequency response characteristic. 

122. Second 1-Е Amplifier (Fig. 77) 

a. The second i-f amplifier amplifies the nor- 

mal output of the first i-f amplifier and func- 

tions as an auxiliary peak limiter on strong 

signals. It limits its output voltage to a value 

that can be effectively handled by the follow- 

ing limiter stage. 
b. The second i-f ampifier uses Tube JAN- 

12SG7 (V5) which operates class A for signals 
of normal strength. When strong signals are 

received, the positive voltage swings overcome 

the fixed bias which is fed through R63 and 

R61. Grid current is drawn, charging capaci- 

tor C61. The added d-c potential, or charge 

on C61, bucks out the signal voltage across 

L61 and the grid does not follow the positive 

swing of the signal. Since the grid controls 

the plate-current flow, the plate current does 

not increase as the input signal swings more 

positive but appears flat-topped on a plate-cur- 

rent, grid-voltage graph. 

€. Another method of describing the circuit 

action for strong positive signal swings is that 

the signal voltage across L61 is applied to the 

voltage divider consisting of C61 and the grid- 

cathode impedance of the tube. Since the grid- 

cathode impedance is extremely low when grid 

current is drawn, practically all of the signal 

voltage appears across C61 and only a neg- 

ligible portion appears across the grid-cathode 

impedance. As the input signal becomes more 

positive, the voltage drop across the grid-cath- 

ode impedance remains approximately constant. 

The plate eurrent, therefore, also remains con- 

stant. 

d. When the negative alternation of the in- 

put signal is applied across L61, the grid be- 

gins to swing negative. The charge across C61 

is maintained because of the high time con- 

stant of R61, R63, C61, and C62. This charge 

adds to the negative signal voltage across L61 

and drives V5 to eut-off in much less time than 

the signal alone could do it. In addition, low 

plate and screen voltage allows the tube to be 

cut off by a small amount of bias or negative 

signal voltage. 

€. The clipping action of strong signals is 

duplicated on the succeeding cycles. The output 

of the second i-f amplifier, therefore, never 

exceeds a certain magnitude, the strongest 

positive and negative peaks being clipped off. 

Amplitude modulation, produced by interfer- 

ence, is thus eliminated from the signal. The 

clipping action results in flat-topped pulses of 

plate current, but this is of no consequence 

since the frequency variations are unaffected. 

These pulses of current, when flowing through 

the tuned plate circuit of the second i-f ampli- 

fier, cause sine wave voltages to be produced 

across coil L72. This is due to the flywheel 

effect of the tuned circuit. 

f. To sum up the limiter action of the sec- 

ond i-f amplifier on strong signals, the positive 

signal peaks are clipped in the grid circuit and 

the negative peaks are clipped in the plate cir- 

cuit because of plate current cut-off. 

g. It is impossible to design a limiter that 

will function efficiently over extremely wide 

ranges of input signal strength, A limiter that 

is effective on weak signals will overload on 

strong signals, and its output will gradually 

decrease as the input signal strength increases. 

If it is designed to limit only the stronger sig- 

nals, not only will amplitude modulation on 

weak signals remain, but the combination of 

strong limited signals and weak unlimited sig- 

nals in the output will constitute another form 

of amplitude modulation. This difficulty is over- 

come in the receiver by using the second i-f 

amplifier as an auxiliary limiter in cascade 

with the following limiter stage V6. The 

limiter works well on small signals, and when 

the value of the signal input begins to reach a 

level which would overload the limiter, the 

second i-f amplifier begins to act as a peak 

limiter. In so doing, the second i-f stage cuts 

down the signal to a value which the limiter 

handles very efficiently. 
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h. Capacitor C62 and resistor R63 form an 

r-f filter network which prevents unwanted r-f 

signals from feeding back through the d-a-v-c 

bus to other stages. The screen obtains its 

voltage through R8 which is bypassed by C7. 

Reduced plate voltage, required for limiting 

action, is obtained from the voltage divider 

network through dropping and decoupling re- 

sistor R74 bypassed by capacitor C77. 

i. The amplified signal at the plate of the 

second i-f amplifier is coupled to the limiter 

stage by the slug-tuned transformer in FL3. 

Capacitors C74 and C75 are temperature com- 

pensating capacitors for the fixed tuning ca- 

pacitors C73 and C76, respectively. Bypass 

capacitor C77 furnishes the plate r-f return. 

Resistor R72 provides a flat-topped frequency 

response characteristic. 

123. Limiter (Fig. 77) 

a. The limiter is used to remove amplitude 

variations from the output of the second i-f 

amplifier and to provide an input voltage to the 

discriminator that is constant in amplitude. 

b. The i-f signal from the secondary of the 

transformer in FL3 is applied to the grid of 

limiter Tube JAN-6AC7 (V6) through C71. 

When normal or strong signals are received, 

V6 limits the input in a manner similar to that 

described for the second i-f amplifier when it 

acts as a peak limiter. The charge built up on 

capacitor C71 due to grid current flow is main- 

tained by the large grid resistors R71 and R73. 

These resistors return to ground through the 

negative end of the B-plus supply voltage di- 

vider where a fixed grid bias is obtained from 

the voltage drop across R24. Decoupling re- 

sistor R73 and filter capacitor C72 prevent r-f 

feedback. Š 

c. If a very weak signal, which has a high 

degree of amplitude modulation (noise) is re- 

ceived, it will not be completely limited by the 

second i-f amplifier or limiter. To remove such 

amplitude modulation, a second type of limit- 

ing, feedback limiting, is used in addition to 

the peak or overload limiting circuit in V6. 

The feedback voltage is obtained by the use of 

choke L1 and capacitor C8 in the cathode cir- 

cuit. The impedance of C8 is low for r-f and 

high for a-f; therefore the i-f carrier is not 

affected by this circuit. When the signal does 

not overload the limiter, low-frequency ampli- 
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tude variations (noise) in the plate circuit will 

not be bypassed by C8 but will be forced to 
flow through choke 11. The audio current in 

choke L1 develops a reactive voltage between 

the cathode and ground. This reactive voltage 

opposes the amplitude variations which are 

present on the grid, thus removing these low- 

frequency amplitude variations from the weak 
signals. 

d. As a result of the limiting actions in both 
the grid and cathode circuits, the output is 
comparatively free from amplitude modulation. 
At frequencies below the audible range, the 
cathode choke L1 represents negligible imped- 
ance and does not affect the bias of the tube. 
These slower variations are removed by d-a-v-c 
action if the signal is strong enough to over- 
come the delay voltage on the d-a-v-e diode 
plate. 

€. To insure that the negative peaks will 
reach cut-off, low screen and plate voltage is 
applied from the junction of R28 and R29 on 
the voltage divider. Decoupling resistor R9 
and screen capacitor C9 form an r-f filter for 
the screen supply lead. Decoupling resistor 
R85 and plate circuit bypass capacitor C83 
perform the same function for the plate supply 
lead. The limiter plate load is resonated to the 
intermediate frequency and consists of L82, 
C87, and C88. 

f. The voltage divider is described in para- 
graph 125. 

124. Discriminator (Fig. 78) 
a. PURPOSE. The function of the discrimina- 

tor is to convert the frequency modulation, 
present in the intermediate frequency, into a 
signal that varies in amplitude at an audio 
rate. Since the carrier and i-f currents are 
increasing and decreasing in frequency at a 
rate determined by the frequency of the origi- 
nal audio modulating signal, the discriminator 
output will be almost an exact replica of the 
original modulating voltage. 

b. CIRCUIT DESCRIPTION. The discriminator 
Stage consists of twin diode Tube JAN-6H6 
(V7), each section of which is used as a half- 
wave rectifier, and associated tuned and load 
circuits. (See fig. 78.) L82 is inductively cou- 
pled to the secondary winding L81 which is 
paralleled by temperature compensating capaci- 
tor C84 and the series capacitors C85 and C86. 
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The junction of C85 and C86 is connected to 

the top of L82. The top and bottom ends of 

inductor L81 are connected to plates 3 and 5 
of V7. Cathode 8 is bypassed to ground through 
capacitors C82 and C20.3. It is also connected 

to the junction of resistors R83 and R84. 
Cathode 4 is connected to the junction of re- 

j sistors R81 and R82. Resistors R81 and R83 

form the discriminator load. The junction of 

these resistors is returned to the center tap 

of inductor L81. The junction of resistors R82 

and R84 is returned to a point on the voltage 

divider that is approximately 24 volts above 

ground. Resistors R82 and R84 have no effect 

upon the circuit operation of the discriminator. 

They are placed in the circuit to satisfy de- 

sign requirements of the d-a-v-c circuits. Ca- 

pacitor C81 bypasses r-f currents around the 

_ cathode resistors. The output of the discrimi- 
nator is applied to the grid of the first a-f am- 

plifier through resistor R10 and capacitor C11. 
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and vector diagrams of discriminator circuit. 

c. APPLIED R-F VOLTAGES. When the pri- 

mary and secondary circuits are tuned to reso- 

nance, the r-f voltages applied to each diode 
consist of the primary voltage Ep and an in- 

duced secondary voltage which is 90° out of 

phase with Ep. The signal voltage across the 

primary L82 is shown as Ep. (See fig. 780.) 

The induced voltage across the secondary L81 
is shown as Es. 

(1) Voltage Es is developed across capaci- 

tors C85 and C86 in series and is shown as Eg 

and E,. Since C85 and C86 are very closely 

matched, their junction is at the same voltage 

as the midpoint of the voltage across the sec- 

ondary tuned circuit. The induced voltage E, 

across C86 is impressed on one diode (termi- 

nals 3 and 4 of V7). The return path is through 

capacitors C81, C20.3 (paralleled by C82), C83, 

primary tuned circuit C88, C87, L82, and back 

to the junction of C85 and C86. The other 

half of the induced secondary voltage Ex (de- 
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veloped across C85) is impressed on the other 

diode (terminals 5 and 8 of V7). The return 

is through C20.3 and C82 in parallel, C83, 

primary tuned circuit C88, C87, L82, and back 

to the junction of C85 and C86. 

(2) In addition to these induced secondary 

voltages, the primary voltage Ep is also im- 

pressed on these two diodes. The junction of 

C85 and C86 connects directly to the plate of 

limiter V6. The primary voltage E, is de- 

veloped from this point to ground. Thus Е is 

impressed across a circuit consisting of C86, 

then the diode (terminals 3 and 4 of V7), then 

C81, and then C82 in parallel with C20.3 to 

ground. The path through the other side of 

V7 is through C85, through terminals 5 and 8 

of V7, and C20.3 in parallel with C82 to 

ground. These are all r-f paths. 

(3) From the above description, it is seen 

that each diode path has impressed on it the 

primary voltage Ep and the induced secondary 

voltage developed across either C85 or C80. 

These r-f voltages are effectively applied to the 

twin diodes in series, as shown in figure 780). 

d. RESULTANT DIODE PLATE VOLTAGES AT 

RESONANT FREQUENCY. The phase relations 

between these voltages are an extremely im- 

portant factor in the discriminator action. The 

induced voltage in the secondary winding L81 

is 180? out of phase with the primary voltage 

Ep. This induced voltage is small but causes 

a large current to flow in the series circuit 

formed by the secondary tuned circuit, when 

the circuit is resonant. At series resonance the 

induced voltage and the secondary current are 

in phase, since the inductive and capacitive 

reactances cancel; therefore, the secondary cur- 

rent and the primary voltage Ep are 180° out 

of phase. In flowing through the reactances 

of the secondary tuned circuit, the current 

builds up a large resonant voltage Es which 

appears across the circuit. (See fig. 780.) 

Disregarding resistance, the voltage across a 

capacitor lags the current through it by 90°. 

Therefore, the voltages E, and Es, across ca- 

pacitors C86 and C85, respectively, are 90? out 

of phase with the primary voltage E,. The 

voltage E, across C86, however, leads the pri- 

mary voltage E» by 90?, whereas the voltage 

Ев across C85 lags Ep by 909. The resultant 

voltage at each diode plate at resonance is the 
vector sum of two voltages (Ep + E, or Ep 
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+ Es) which are practically 90° apart. Fig- 

ure 78® shows the phase relations between 

these voltages when the circuits are tuned to 

resonance and E, (primary voltage) is shown 

as the zero (angle) vector. Е, and Е, are 

Shown equal in all cases, but the difference in 

length between the lines marked E, and E, . 

(ог Es) and the exact angles between them are 

not important. They represent values con- 

venient for illustration. This diagram shows 

that Wo (the vector sum of Ep and Ej) is 
equal in length to Y. (the vector sum of E, · 
and Ep) at resonance. 

€. RESULTANT DIODE PLATE VOLTAGES ABOVE ` 
RESONANT FREQUENCY. When the frequency 
of Ep is changed, the tuned circuit consisting 
of L81, C86, C85, and C84 is no longer in reso- 
nance. If the frequency is higher, the net re- 
actance of the secondary tuned circuit is induc- ) 
tive and the secondary current Is will lag the $ 
secondary induced voltage. Since the voltage 
across a capacitor is 90° behind the current, ` 
the voltage across C85 and C86 will therefore _ 
lag behind the value at resonance. Thus the ` 
lines or vectors marked E, and Ey, will be 
Shifted also, resulting in the condition shown 
in figure 789. The two vectors W and Y are 
unequal and the difference is proportional to 
the change in frequency from that at resonance. 
Here the vector marked W; is longer than Yp. 

f. RESULTANT DIODE PLATE VOLTAGES BELOW 
RESONANT FREQUENCY. Similarly, if the im- 
pressed frequency is lower than the resonant 
frequency, the net reactance of the secondary 
tuned circuit will be capacitive and the sec- 
ondary current Is will lead the secondary in- | 
duced voltage. Thus the vectors corresponding 
to E, and E, are shifted as shown in figure 
78@. Here again the vectors are unequal and 
again the difference is proportional to the fre- 
quency difference from resonance. In this case 
the vector marked W, is shorter. In both these 
cases (above or below resonant frequency) the 
voltage in one half of the secondary approaches | 
closer to being in phase with the primary volt- 
age, while the voltage in the other half comes 
closer to phase opposition. If carried far 
enough, one half of the secondary voltage would 
add directly to Ep, resulting in the value of 
the voltage which is applied to one diode. The 
voltage in the other half of the secondary 
would subtract directly from Ep, making the 



resultant applied to the other diode. 

g. AUDIO FREQUENCY OUTPUT. (1) The W 

resultant (vector sum of Ep and E,) is im- 

pressed on one diode and the Y resultant (vec- 

tor sum of Ep and Еһ) is impressed on the 

other diode. These voltages are represented as 

signal generators in figure 789. Each half of 

discriminator V7 acts as a diode rectifier. Dur- 

ing the positive portion of the signal applied 

to the upper plate (fig. 780), the electron path 
is A,B,C,D,A. During the positive portion of 

the signal applied to the lower plate, the elec- 

tron path is E,F,C,D,E. R81 and R83 are the 

load resistors. 

(2) As indicated previously, the resultant 

diode plate voltages W and Y are of equal 

amplitude at the resonant frequency. This 

causes equal currents to flow through diode 

load resistors R81 and R83. However, the 

diodes are so connected that the voltages de- 

veloped across these resistors oppose or buck 

each other. Consequently, at resonance the out- 

put voltage which is taken across the series 

combination of resistors R81 and R83 is the 

difference between two equal and opposite volt- 

ages, or zero. Capacitor C81 is a low-impedance 

shunt for intermediate frequency but presents 

a high impedance to a-f. C20.3 is an a-f by- 

pass capacitor. 

(3) When the frequency of the r-f signal 

voltage shifts upward, the resultant r-f volt- 

ages applied to the two diodes become unequal 

in magnitude, as already discussed. The un- 

equal plate voltages cause increased current 

through one diode section and decreased cur- 

rent through the other. Accordingly, the volt- 

age drop across R81 is greater than that across 

R83. Under this condition there is a potential 

` difference across points AE (fig. 780) so that 

discriminator output voltage is present. 

(4) When the frequency of the r-f signal 

` voltage shifts downward, the resultant r-f 

voltage applied to diode plate pin 5 is greater 

than that applied to diode plate pin 3. As a 
result, the voltage drop across R83 is greater 

than that across R81. Discriminator output is 

` present but reversed in polarity as compared 

with the discriminator output voltage when 

ihe r-f signal voltage is above the resonant 

frequency. 

(5) Since the frequency of the r-f signal 

voltage and the i-f signal swings above and 

below the resonant frequency at an audio rate, 

the net voltage across resistors R81 and R83 

varies at this audio frequency. The amplitude 

of the audio signal is proportional to the fre- 

quency deviation of the r-f signal voltage (fre- 

quency difference between Ep and the resorant 

or resting frequency). 

(6) The audio signal is coupled to the first 

a-f amplifier through resistor R10 and capaci- 

tor C11. Capacitor C13 bypasses part of the 

higher frequency audio voltages to ground, 

thus making the high frequencies relatively 

weaker than the low frequencies. This h-f de- 

emphasis compensates for the h-f pre-emphasis 

used in the transmitter. 

(7) Thus the output of the discriminator is 

an a-f voltage whose amplitude is proportional 

to the extent of frequency deviation of the 

transmitted r-f signal and whose frequency is 

proportional to the rate of deviation of the r-f 

carrier. After correction by C13 the resultant 

a-f voltage is a reproduction of the original a-f 

modulating voltage. 

125. Voltage Divider (Fig. 79) 

a. The voltage divider shown connected 

across the dynamotor serves three general func- 

tions: 

(1) It provides the reduced positive voltages 

for the second i-f, limiter, d-a-v-c, and squelch 

circuits. 

(2) It provides negative grid bias for the r-f 

and i-f amplifiers and the limiter. 

(3) It constitutes a bleeder across the d-c 

high-voltage source to discharge the filter ca- 

pacitors after the power supply is turned off. 

b. The network, consisting of parallel-series. 

resistors R21, R29, and R31, in series with re- 

sistors R28, R27, R26, R25, R24, and SENSI- 

TIViTY control P2 (provided the SQUELCH 

control is in the ON position), is connected 

across the high-voltage dynamotor through 

filter chokes. Resistors R95 and R96 are in- 

cluded in later receivers. The junction points 

between the various resistors give voltages. 

which are progressively less positive, going 

from R31 to the junction of R24 and R25, 

which point is grounded. The voltage becomes 

progressively more negative in going from the 

ground point through R24 and P2. The voltage 

developed across R24 furnishes a small nega- 

tive bias for the limiter. The negaüive grid 
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Figure 79. Radio Receiver BC-603-(*), functional diagram of voltage divider. 

bias for the r-f and i-f amplifiers consists of 
that obtained across P2 and R24 plus the addi- 
tional bias voltage furnished by the d-a-v-e 
resistor R14 described in paragraph 128. The 
bias is varied by means of the SENSITIVITY 
control P2 (when the SQUELCH switch D4 is 
switched to ON); this, in turn, controls the 
gain of the variable-mu type r-f and i-f am- 
plifier tubes. C14, C15, and R13 filter the bias 
voltage. 

126. First A-F Amplifier (Fig. 80) 
a. The first a-f amplifier uses one triode 

section of Tube JAN-6SL7GT (V10(A)) ina 
class A circuit to amplify the weak a-f signal 
from the discriminator and apply it to the 
second a-f amplifier. 

b. The a-f voltage developed across the dis- 
criminator load resistors, R81 and R83 in 
Series, is fed to the grid of the first a-f ampli- 
fier V10(A) through series resistor R10 and 
series coupling capacitor С11. This voltage is 
impressed between grid and ground, since 
parallel capacitors C82 and C20.3 place the 
lower end of R83 at a-f ground. Capacitor C12 
places the lower end of grid return resistor 
R11 at a-f ground and capacitor C20.2 per- 
forms the same function for R12. There is 
по a-f drop across R17. Capacitor C13 by- 
passes the higher audio frequencies, thus de- 
creasing the high-frequency response. Also, 
C13, in conjunction with R10, acts as an r-f 
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filter which prevents the r-f voltages present ` 
across the discriminator bypass capacitor C81 
from appearing on the grid of V10 (A). 

e. Resistor R12 furnishes cathode bias for 
this stage. Since it is not bypassed, there will 
be a small amount of negative feedback. This 
negative feedback is incorporated in the circuit 
primarily to reduce the gain; however, it also 
reduces distortion. 

d. The grid return is completed through grid 
leak R11 and the squelch circuit resistor RIT 
to one side of R12. As described below in para- 
graph 129, R17 is the plate load of the squelch 
tube. When the SQUELCH switch D4 is ON, 
the d-c voltage developed across R17 biases 
V10(A) to cut-off in the absence of a carrier 
signal. Capacitor C20.2 bypasses audio signals 
to ground and prevents them from flowing 
through the bleeder network. When the 
SQUELCH switch is turned OFF, the junction 
of R17 and R12 is grounded. The squelch is 
then inoperative and no bias voltage is devel- 
oped across R17. 

e. The plate of V10(A) connects through 
load resistors R18 and R19 to positive high 
voltage which is bypassed to ground by C16. 
The 2-megohm resistor R19 is shunted by 
CALL SIGNAL neon lamp E1 Which, when 
lighted, has an impedance of about 200,000 
ohms. When a signal is received during squelch 
operation, there is no bias voltage developed 
across R17. Hence current flows in the plate 
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circuit of V10 (A) and develops a voltage across 

R19. This voltage causes the neon lamp to light 

and, in doing so, it lowers the total plate load 

by shunting R19. Thus, with the squelch on, 

the neon lamp indicates that a signal is being 

received, since it is only then that plate current 

flows in the first a-f amplifier, provided, of 

course, that SENSITIVITY control P2 is ad- 

justed so that the squelch will not be tripped 

by noise alone. 

f. A beat voltage from the i-f oscillator for 

presetting purposes is applied to the grid of 

V10(A) through R6 and C26 as described in 

paragraph 130. 

127. Second A—F Amplifier (Fig. 80) 

a. The second audio amplifier amplifies the 

output of the first audio amplifier and supplies 

audio. voltage to the speaker and all the head- 

phones. 

b. The output of the first a-f amplifier is 

fed through d-c blocking capacitor C21 and 

impressed across VOLUME control P1 which 

controls the audio voltage applied to the grid of 

second a-f amplifier Tube JAN-6V6GT (V8). 

The lower end of P1 is bypassed to ground 

through the dynamotor filter capacitors. Ca- 

pacitors C19, connected across the VOLUME 

control, reduces the amplification of the higher 

audio frequencies and prevents the possibility 

of picking up and amplifying unwanted i-f 

currents. Resistor R20 provides cathode bias 

for class A operation and is bypassed by ca- 

pacitor C23 to avoid negative feedback. The 

junction of P1 and R20 is connected to B— 

but no additional bias is provided since the 

negative voltage at this point is applied to both 

the grid and cathode circuits. 

c. Screen voltage is obtained from the plate 

power supply circuit through screen resistor 

R23 and filtered by screen bypass capacitor 

C24. 'The plate is connected through the pri- 

mary winding of the output transformer T1 

to the power supply and is bypassed to the 

cathode circuit at this point by capacitor C25. 

Capacitor C22, connected across the primary 

winding of transformer T1, reduces the ampli- 

fication of the higher audio frequencies. 

d. The secondary of output transformer T1 

consists of two windings, one for the speaker 

and one for the headphones. When the 

SPEAKER switch D3 is in the ON position, 
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the speaker is connected to the receiver out- 

put. When the SPEAKER switch is OFF, the 
speaker is disconnected and resistor R30 is 

connected across the speaker winding of out- 

put transformer T1. This resistor is connected 

in the circuit when the speaker is removed to 

maintain a constant load on the output trans- 

former and to prevent the output of the head- 

phone circuits from increasing. 

€. The remaining winding of T1 connects to 

RADIO & INT-INT ONLY switch D2. This 

switch, in the RADIO & INT position, con- 

nects in turn to the PHONES jacks J1 and J2. 

The return circuit to this winding is completed 

through ground from J1 and J2. The audio 

output at Ј1 and J2 is also fed through pin 21 

on PG1 to all the headphones in the radio set. 

Sidetone from audio output transformer T102 

in the transmitter is also applied to J1 and J2 

through pin 21 of PG1. 

f. Disabling relay S103 in the transmitter 

connects pin 7 on PG1 to ground whenever 

transmitter dynamotor relay 5102 is energized. 

If TUNE-OPERATE switch D5 is in the OP- 
ERATE position, the grid of the second a-f 

amplifier is grounded thus disabling. the output 
of the receiver. In this manner, incoming mes- 

sages and noise picked up by the receiver are 

prevented from adding to and interfering with 

the interphone conversation of crew members. 

When the TUNE-OPERATE switch is in the 

TUNE position, the circuit is opened so that 

the disabling relay in the transmitter has no 

effect on the receiver. 

Note. See section XXI for details of this switch 
before changes made by MWO SIG 11-600-9. 

128. Delayed Automatic Volume Control 
(Fig. 81) 

a. It is important that the signals reaching 

the discriminator be of uniform amplitude. To 

accomplish this, peak limiting is provided in 

second i-f amplifier V5, and both peak and feed- 

back limiting are proivded in limiter stage V6. 

In addition, the d-a-v-c circuit is used to take 

care of the variations below the a-f range 

which are too slow to be handled by the feed- 
back limiter and too small for the overload 
limiter. The d-a-v-c circuit reduces the sensi- 

tivity of the receiver on strong incoming sig- 

nals. To prevent this circuit from operating ` 
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Figure 81. Radio Receiver ВС-603—(*), functional diagram of d-a-v-c circuits. 

‚ оп weak signals and reduce the gain when it 

Veas 

is needed most, a delay bias is provided. 

b. The d-a-v-¢ uses one triode section of Tube 

JAN-6SL7GT (V9(A)), connected as a diode. 

The cathode of V9(A) is connected through 

R81 and R82 in parallel with R83 and R84 to 

the junction of R26 and R27 on the voltage 

divider. The plate is tied to grid and connected 
through R14 to B—. Thus the plate is biased 

negative with respect to cathode by the voltage 

across P2 (when the SQUELCH switch is ON), 

R24, R25, and R26. This bias is constant for 

a given setting of SENSITIVITY control P2. 
Note, however, that the d-c voltage developed 

across R81 and R83 by discriminator action is 

introduced in series with that obtained from 

the voltage divider. This discriminator voltage 

varies with signal strength and opposes the 

- bias obtained from the voltage divider. There- 

fore, the resultant bias is the difference between 

the fixed bias obtained from the voltage divider 

and the variable d-c voltage developed across 

the discriminator network. Isolating resistors 

R82 and R84 permit cornecting discriminator 
. loads R81 and R83 in parallel without short- 

` circuiting the a-f voltages present across them. 

c. The i-f voltage developed across tuned cir- 

cuit C87 and L82 appears between the plate of 

the limiter V6 and ground. The limiter plate 

is connected directly to the junction of C85 

and C86. Since this junction point is at the 

same r-f potential as the center tap of 181, 

which is connected to the cathode of V9(A), 

the plate of the limiter is effectively connected 

to the cathode of V9(A), as far as r-f voltages 

are concerned. The return circuit from the 

plate of V9(A) is through C14 to ground. The 

i-f voltage is thus impressed across d-a-v-c 

tube V9(A). 

d. When the signal is too weak to overcome 

the bias (delay bias) applied to the d-a-v-c 

tube, there is no current flow through the tube 

and consequently no 4-с voltage drop across 

R14. Only the fixed bias obtained from R24 

and P2 is applied to the grids of the r-f and 

first i-f amplifiers through filter network R13, 

C14, and C15. 

€. When the signal level increases and the 

negative peak voltage exceeds the delay bias, 

the diode will conduct, charging C14. A nega- 

tive charge builds up across C14, causing cur- 

rent flow through resistor R14. The voltage 

drop across R14 is in series with, and adds to, 

the fixed bias across R24 and P2. In this man- 

ner, as the signal strength increases and causes 

the d-a-v-c tube to conduct, a progressively in- 

creasing negative bias is applied to the vari- 

able-mu type r-f and first i-f tubes, decreasing 

their amplification and thereby tending to main- 

tain a constant input to the limiter. 

129. Squelch Circuit (Fig. 82) 

a. The squelch circuit is designed to block 

first a-f amplifier tube V10 when no signal is 
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Figure 82. Radio Receiver BC-608-(*), functional diagram of squelch circuit. 

being received and thus keep noise from being 

heard in the loudspeaker and headsets. 

b. The squelch stage uses one triode section 

of Tube JAN-6SL7GT (V9(B)). As previ- 

ously described, the voltages Ep, developed 

across R81 and R83 by discriminator action 

are applied through R10 and C11 to the grid 

of the first a-f amplifier. These voltages Ep, 

however, are connected in parallel for squelch 

operation through resistors R82 and R84. The 

junction of R82 and R84 is connected to the 

cathode of the squelch tube through resistor 

R95. A fixed bias Ec is present across bleeder 

resistor R95. This fixed bias opposes the volt- 

age Ep across R81 and R83. The resultant 

squelch grid bias is therefore the difference 

between fixed bias Е, and voltage Ep. This 

resultani bias is applied through a resistance- 
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capacitance filter, R15, R16, C17, and C18, to | 
the grid of the squelch tube. The R-C filter | 

prevents audio voltages present on the dis- ] 

criminator load rcsistors R81 and R83 from 

appearing on the squelch grid. 

c. Plate voltage is applied from the voltage 
divider through resistor R17 when SQUELCH 
switch D4 is in the ON position. 

d. When no signal is being received, there 
is practically no voltage developed across the 
discriminator load resistors R81 and R83. 
Therefore, the resultant grid bias is equal to ` 
the positive voltage obtained from across re- - 
sistor R95. Excessive grid current is limited 
by filter resistors R15 and R16. A large cur- | 
rent flows in the squelch plate circuit and de- | 
velops a large voltage drop across plate load 
R17. Since this resistor is also in the grid 



circuit of the first a-f amplifier, the voltage 

drop is applied as negative bias through R11 
to the grid of the first a-f amplifier. This bias 
is sufficient to drive V10(A) beyond cut-off. 

As a result, the receiver is disabled and noise 

is prevented from being heard in the headsets 
and loudspeaker. 

e. When a signal is received, a d-c potential 

is developed across each of the discriminator 
load resistors R81 and R83. As previously 
mentioned, these two voltages, designated as 

E, in figure 82, are connected in parallel and 

opposed to fixed positive bias Ec. If the carrier 

signal is strong enough, Ep will exceed Ec and 

cause the squelch tube to cut off or trip. Under 

this condition, no current flows in the plate cir- 

€uit of V9(B) and no bias will be developed 

across R17. Thus the effect of the squelch is 

eliminated and the first a-f amplifier will func- 
tion normally. 

f. To sum up the squelch action, when there 
is no signal input to the receiver, the squelch 

tube biases the first a-f amplifier beyond cut- 

off, and when there is a signal input, the block- 

ing bias is removed from the first a-f amplifier 

and the receiver operates normally. 

g. The presence of a carrier signal suffi- 

ciently strong to cause the squelch tube to cut 

off is indicated by CALL SIGNAL lamp El. 

When the squelch tube is cut off, the bias 

caused by squelch action is removed from the 

first a-f amplifier tube and plate current flows, 
developing a voltage across R19 sufficient to 

light the neon lamp. The intensity of the signal 

| required to cut off the squelch tube (indicated 
by the lighting of the neon lamp) is determined 
by the setting of SENSITIVITY control P2. 
"This control varies the gain of the r-f and i-f 

amplifier tubes, which irdirectly control the 

amplitude of discriminator voltages Ep, and 

thus sets the operating point of the squelch 

circuit. Since noise voltages amplified by the 

receiver are strong enough at times to cut off 

the squelch tube, the SENSITIVITY control 

is set to adjust the gain of the receiver to a 
int just below the level where the strongest 

noise peaks cut off the squelch tube. An ap- 
proximately proper setting of this control is 

obtained when it is adjusted in a counter- 

clockwise direction to the point where the 
PALL SIGNAL Ss goes out with no signal 
being received. 

M 

t 
` 

130. I-F Oscillator (Fig. 83) 

a. This oscillator, which uses one triode sec- 
tion of duo-triode Tube JAN-6SL7GT (V10 

(B)), performs a function similar to that of 

the bf oscillator in an amplityde-modulated 
type set in that it beats against an unmodu- 

lated wave from the output of the limiter to 

produce an audio signal at the input of the a-f 

amplifier. The beat-frequency oscillator (bfo) 

in an amplitude-modulated type receiver is 

used for reception of continuous waves. How- 

ever, in this receiver, the i-f oscillator is in- 

tended primarily for use in presetting pro- 

cedures and can also be used for testing pur- 

poses. Moreover, it may be used to simplify 

the over-all alinement of the receiver, should 

field conditions prohibit more precise methods. 

The i-f oscillator is inoperative during normal 

operation. 

108M SOOMIME 
TO IST A-F 
AMPLR GRID 090 

I-F SIGNAL SOMME 
FROM LIMITER 

I-F OSCILLATOR 
VIO (B). 

JAN 6LS7GT 

NOTE 

= 15 SYMBOL FOR FIXED 
CAPACITO! 

B+ M= | оооп. 
TL 158295 

Figure 83. Radio Receiver BC-603-(*), functional 
diagram of i-f oscillator. 

b. The i-f oscillator uses a Hartley circuit 
which is quite similar to the r-f oscillator stage. 
Inductor L91 is slug-tuned to permit alinement 
of the oscillator to the i-f frequency, 2.65 mc. 
Capacitor C93 provides the bulk of the reso- 
nating capacitance while C92 compensates for 
temperature variations. Plate voltage is ob- 

tained through the contacts of TUNE-OPER- 
ATE switeh D5 (in the TUNE position) and 

is shunt-fed through parallel resistors R92 and 
R93. Plate-blocking capacitor C94 prevents 
the plate voltage from being shorted to ground 

through the coil. Capacitor C91 provides feed- 
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back and, in conjunction with grid leak re- 

sistor R91, provides grid bias. 

c. The i-f oscillator operates as an autodyne 

detector. A portion of the i-f energy from the 

output of the limiter is coupled to the plate of 

the i-f oscillator through coupling capacitor 

C10. This signal mixes with the oscillator sig- 

nal producing an a-f beat note which is fed to 

the grid ot the first a-f amplifier through R6 

and C26. Capacitor C26 blocks the oscillator 

plate voltage from the first a-f amplifier grid. 

Series resistor R6 prevents the i-f signal from 

shorting to ground through C13 which is in- 

cluded in the grid circuit of the first a-f am- 

plifier. Coupling capacitor C10 is small enough 

to prevent the a-f beat voltage from appearing 

on the plate of the limiter. 

131. Filament Circuit (Fig. 84) 

All tubes in the receiver have 6.3-volt filaments 

with the exception of the two i-f amplifiers 

which operate on 12.6 volts. Battery voltage 

is applied through REC ON-OFF switch D1 

vs 1 
T 0.003MF 

C804 
va 
IST I-F 

| 0.00 3MF 

201-F 
AMPLIFIER 

I- 

AMPLIFIER 

and fuse F1. Closing this switch also energizes 

the motor element of the receiver dynamotor. 

The correct series parallel arrangement of the 

filament circuit for either 12- or 24-volt opera- 

tion is accomplished by the appropriate strap- 

ping provided on each dynamotor terminal pin 

jack J701 and J801. This strapping is shown 

in figure 116. | 

132. k 

The receiver and interphone amplifier obtain 
their high voltage (approximately 230 volts) 

from either a 12-volt Dynamotor DM-34- (*). 

or a 24-volt Dynamotor DM-36-(*). These 

dynamotors are similar in mechanical construc- 
tion to those used in the transmitter but are 

shunt-wound instead of compound-wound. Fil- 
ter circuits are provided in both the low- and 
high-voltage supply leads. In the case of Dyna- 

motor DM-34-(*), capacitors C703 and C704, 

together with choke L702, constitute a low- 

voltage filter to prevent commutator interfer- 

ence from the low-voltage motor element. Ca- 

Power Supplies (Fig. 126) 
/ 
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Figure 84. Radio Receiver BC-603-(*), functional diagram of filament circuits. 
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pacitors C705 and C702, together with choke 
L703, perform the same function in the nega- 
tive lead of the high-voltage winding. Capaci- 
tors C706 and C701, together with choke L704, 
filter the positive high-voltage lead. Capacitor 
C16 (in the receiver) and choke L701 provide 
additional filtering for all stages except the 
plate circuit of the second a-f amplifier stage. 
The corresponding components numbered in 
the 800 series are used in 24-volt Dynamotor 
DM-36-(*). 

Section XIII. RADIO SETS SCR-508-(*), 
SCR-528-{*), AND AN/VRC-5 

133. Radio Set SCR-508-(*) 

a. Radio Set SCR-508-(*) consists of one 
transmitter, two receivers, and associated 
equipment such as antenna mast sections and 
control boxes. A detailed theoretical discussion 

of the transmitter and receiver has been pre- 
sented in sections XI and XII. The following 
description summarizes the over-all operation 
of Radio Set SCR-508-(*). 

b. The equipment provides voice communic- 

tion on 10 preset transmitting channels and 

20 preset receiving channels. Alternate oper- 

ation of the transmitter and receivers on a 

single antenna is accomplished by means of an 

antenna switching relay in the transmitter. A 

receiver disabling circuit in the transmitter 
prevents interaction between the receiver and 

transmitter during transmission. 

c. While the microphone press-to-talk switch 

is not pressed, the antenna switching relay is 

in the receive position. Signals are received 
on the antenna and passed through the antenna 

Switching relay to the receiver. In the receiver, 
the f-m signals are tuned, amplified, limited, 
demodulated, and coupled to the loudspeaker 

and headsets. A storage battery supplies power 

for the receiver dynamotor which develops the 

high-voltage d-c supply in the receiver. 

d. When the press-to-talk switch is pressed, 

the antenna switching relay connects the an- 

tenna to the transmitter and disables the re- 
ceivers. Sound waves are converted to a-f 
voltage (or currents) in the microphone and 

fed to the transmitter. In the transmitter the 
a-f voltages are used in a phase-modulating 

System to produce an f-m signal which is radi- 

ated from the antenna. Schematic diagrams 
and control circuits for Radio Set SCR-508-(*) 
are shown in figures 110, 111, 112, 113, ELS, 
and 116. The schematic diagram of Mounting 
FT-237-(*) is shown in figure 128. 

134. Radio Set SCR-528-(*) 

Radio Set SCR-528-(*) is exactly the same as 
Radio Set SCR-508-(*) except that it has one 
instead of two receivers. 

135. Radio Set AN/VRC-5 

Radio Set AN/VRC-5 is essentially the same 
as Radio Set SCR-528-(*) except that two 
mountings are used instead of one because 
of space limitations. (See fig. 2.) Radio Trans- 
mitter BC-604—(*) is mounted on Mounting 
FT-508 and Radio Receiver BC-603-(*) is 
mounted on Mounting FT-346. When these 
components are installed and connected, the 
equipment operates in the same manner as 
Radio Set SCR-528-(*). The receiver output 
circuit (headset circuit) is automatically dis- 
abled when the interphone circuit is used. Cir- 
cuit diagrams of the mountings are shown in 
figures 85 and 86. Figure 50 shows the inter- 
connections between the mountings. 

° TO VEHICLE 
o BATTERY 

= TL 158375 

Figure 85. Radio Set AN/VRC-5, schematic diagram 
of Mounting FT-508, 

Section XIV. TROUBLE SHOOTING 

136. General 

No matter how well equipment is designed and 

manufactured, faults occur in service. When 

such faults occur, the repairman must locate 
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Figure 86. Radio Set AN/VRC-5, schematic diagram 

of Mounting ЕТ-346. 

and correct them as rapidly as possible. This 

section contains information to aid personnel 

engaged in this highly important duty of 

trouble shooting. 

137. Trouble-Shooting Data 
Take advantage of the material supplied in 

this manual. It will help in the rapid location 

of faults. Consult the following trouble-shoot- 

ing data: 

a. RADIO RECEIVER. 

Figure 
No. Description 

115 Schematic diagram showing modifications 

during manufacture. 

116 Schematic diagram showing changes per 

MWO SIG 11-600-4 ог -9, and -6. 

90 Apparatus location diagram, left side view. 

92 Resistor and capacitor location diagram, left 

side view. 

91 Apparatus location diagram, right side view. 
93 Voltage diagram. 

94 Resistance diagram. 

117 Wiring diagram. 

118 Front panel wiring diagram. 

b. RADIO TRANSMITTER. 

Figure 
Description 

No. Ур 

112 Schematic diagram showing modifications 

during manufacture. 

113 Schematic diagram showing changes рег 

Й MWO SIG 11-6004 ог -9, –6, and -10. 

95 Apparatus location diagram, end view. 

96 Apparatus location diagram, top view. 

97 Apparatus location diagram, front view. 

98 Apparatus location diagram, bottom view. 

99 Voltage diagram. 

100 Resistance diagram. 

114 Wiring diagram. 

c. MOUNTINGS. 

Description 

128 Schematic diagram of Mounting FT-237-(*). 
129 Wiring diagram of Mounting FT-237-(*). 

85 Schematic diagram of Mounting ЕТ-508. 

86 Schematic diagram of Mounting ЕТ-346. 

d. DYNAMOTORS. 

Ы Description 

125 Schematic diagram of transmitter dyna- 
motors. 

126 Schematic diagram of receiver dynamotors. 

127 Wiring diagram of dynamotors. 

e. INTERPHONE CONTROL BOXES. 

i 

i 

| 
1 
[ 

| 
$ 
[ 

be 
| 
| 
| 

‘Figure AMA 
No. Description 

119 Schematic and wiring diagram of Interphone | 

Control Boxes BC-606-A to -G. 

120 Schematic and wiring diagram of Interphone 

Control Box ВС-606-Н. 

f. CoNTROL CiRCUIT DIAGRAMS. 

Figure 
Description 

No. р 

t11 Radio Set SCR-508-(*), functional diagram 
of control circuits 

through MWO SIG 11-600-10. 

including changes 

110 Radio Set SCR-508-(*), functional diagram | 
of control 

changes. 

circuits before any MWO 



138. Pin Connections 
Pin connections on sockets, plugs, and recepta- 

cles are numbered or lettered on the various 
diagrams. 

a. Seen from the bottom, pin connections 
are numbered in a clockwise direction around 

the sockets. On octal sockets, the first pin 

clockwise from the keyway is the No. 1 pin. 

b. Plugs and receptacles are numbered on 
the side to which the associated connector is 

attached. To avoid confusion, some individual 

pins are identified by letters appearing directly 

on the connector. 

139. Trouble-Shooting Steps 
' The first step in servicing a defective radio set 

is to sectionalize the fault. Sectionalization 

means tracing the fault to the component or 

circuit responsible for the abnormal operation 

of the set. The second step is to localize the 

fault. Localization means tracing the fault to 

the defective part responsible for the abnormal 

condition. Some faults such as burned-out re- 

sistors and r-f arching can often be located by 

sight, smell, and hearing. The majority of 

faults, however, must be located by checking 

voltage and resistance. 

a. SECTIONALIZATION. Careful observation of 

the performance of the radio set, while turning 

the equipment on, often sectionalizes the fault 

to the transmitter or the receiver, and careful 

observation of the meters on the transmitter 

front panel often determines the stage or cir- 

cuit at fault. Additional sectionalizing of the 

fault will be discussed in section XV. 

b. LOCALIZATION. Sections XVI, XVII, and 

XVIII describe the method of localizing faults 

within the individual components. These sec- 

tions are accompanied by trouble-shooting 

charts which list abnormal symptoms and their 

probable causes. These charts also give pro- 

cedure for determining which of the probable 

locations of the fault is the exact one. In addi- 

tion, there are a number of drawings which 

- show the resistance and voltage at each socket 

pin connection. 

140. Voltage Measurements 
Voltage measurements are an almost indis- 

n pensable aid, for most trouble either result 

© from abnormal voltages or produce abnormal 

\ 
voltages. Voltage measurements are taken 

easily, because they are always made between 

two points in a circuit. The circuit need not 

be interrupted. 

a. Unless otherwise specified, voltages listed 

on the voltage charts are measured between 

the indicated points and ground. 

b. Always begin by setting the voltmeter on 

the highest range so that the voltmeter will 

not be overloaded. Then, if it is necessary to 

obtain increased accuracy, set the voltmeter to 

a lower range. 

e. When checking cathode voltage, remem- 

ber that a reading can be obtained when the 

cathode resistor is actually open as the resis- 

tance of the meter may act as a cathode re- 

sistor. Thus, the cathode voltage may be ap- 

proximately normal only as long as the volt- 

meter is connected between cathode and 

ground. Before cathode voltage is measured, 

first make a resistance check with the power 

off to determine whether the cathode resistor 
is normal, 

141. Precautions Against High Voltage 
Certain precautions must be followed when 

measuring voltages above a few hundred volts. 

High voltages are dangerous and can be fatal. 

When it is necessary to measure high voltages, 

observe the following rules: 

a. Connect the ground lead to the voltmeter. 

b. Place one hand in your pocket. This will 

eliminate the possibility of making accidental 

contact with another part of the circuit thus 

causing the electricity to travel from one hand 

to the other through the body. 

с. If the voltage is less than 300 volts, con- 

nect the test lead to the hot terminal (which 

may be either positive or negative with respect 

to ground). 

d. If the voltage is greater than 300 volts, 

shut off the power, connect the hot lead, step 

away from the voltmeter, turn on the power, 

and note the reading on the voltmeter. Do not 

touch any part of the voltmeter, particularly 

when it is necessary to measure the voltage 

between two points which are above ground. 

142. Voltmeter Loading 
Voltmeter resistance must be at least 10 times 

as large as the resistance of the circuit across 

which the voltage is measured. If the volt- 

meter resistance is nearly equal to the circuit 
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resistance, the voltmeter will indicate a voltage 

lower than the actual voltage present when the 

voltmeter is removed from the circuit. 

a. The resistance of a voltmeter on any 

range can be calculated by this simple rule: 

Resistance of the voltmeter equals its ohms 

per volt multiplied by the full-scale range in 

volts. For example: the resistance of a 1,000- 

ohm-per-volt meter on the 300-volt range is 

300,000 ohms (R = 1,000 ohms per volt times 

800 volts = 300,000 ohms). 

b. To minimize voltmeter loading in hign- 

resistance circuits, use the highest voltmeter 

range. Although only a small deflection will 

be obtained (possibly only 5 divisions on a 

100-division scale), the electrical accuracy of 

the voltage measurement will be increased. 

The decreased loading of the voltmeter will 

more than compensate for the visual inaccuracy 

which results from reading only a small deflec- 

tion on the voltmeter scale. 

e. Close observation of the meter when 

switching voltage ranges will show if the volt- 

meter is loading the circuit under test. 

(1) Extremely heavy loading is indicated 

when the deflection of the pointer on the meter 

(not the voltage reading) is nearly the same 

for different ranges. 

(2) Appreciable loading. is indicated when 

the voltage readings (not the deflection) for 

different ranges do not agree. 

(3) Negligible loading is indicated when the 

voltage readings (not the deflection) for dif- 

ferent ranges do agree. 
d. The ohm-per-volt sensitivity of the volt- 

meter used to obtain the readings recorded on 

the voltage and resistance charts in this manual 

is printed on each chart. Use a meter having 

the same ohm-per-volt sensitivity. Otherwise 

it may be necessary to consider the effect of 

loading. 

143. Capacitor Tests 
a. GENERAL. It is often necessary to check 

capacitors for leakage or cpen or short circuits 

which are caused by break-down of the dielec- 

tric between the plates. This applies only to 

capacitors of the tinfoil paper or mica type 

since the dielectric film of wet electrolytic ca- 

pacitors is self-healing. 

b. OPEN CAPACITORS. To check a capacitor 

suspected of being open, place a good capacitor 

110 

in parallel with it. In r-f circuits, keep the 

capacitor leads as short as those of the sus- | 
In low-frequency circuits 

(less than 1 mc), the test capacitor leads may | 
pected canacitor. 

be several inches long. Proper operation of 

the equipment after the auxiliary capacitor is | 
added indicates that the suspected capacitor. 

is open and should be replaced. 
c. SHORTED OR LEAKY CAPACITORS. To check | 

shorted oi leaky capacitors observe the kick | 

indication on an ohmmeter. Before attempting | 
to check the capacitor, remove one lead from | 
the circuit, since the capacitor is usually in © 

parallel with some other circuit element. Ad- 

just the ohmmeter to its highest range and | 

connect it across the capacitor. If the capacitor 

is £ood, the needle flicks over slightly and 

gradually drops back to infinity. This shows . 

that the capacitor has taken a charge and is | 
not shorted. If the needle does not go back to | 

infinity, the capacitor is leaky and should be | 

replaced. The flick of the needle will be small ` 
for small capacitors and the test is not reliable 

for capacitors which are smaller than about 

0.05 mf. Electrolytic capacitors will -normally 

show a resistance reading. The test above in- : 

dicates a defective electrolytic capacitor only ` 

when the resistance reading is less than about 

1,000 ohms. 

144. Replacing Parts 
Careless replacement of parts often makes new | 

faults inevitable. Note the following points: 

a. Before a part is unsoldered, note the po- ` 

sition of the leads. If the part, such as ap 

transformer, has a nuinber of connections to ` 

it, tag each of the leads. 
b. Be careful not to damage other leads by ` 

pulling or pushing them out of the way. 

с. Do not allow drops of solder to fall into | 

the set, since they may cause short circuits. 

d. A carelessly soldered connection may cre- ` 

ate a new fault. It is very important to make ` 

well-soldered joints, since a poorly soldered . 

joint is one of the most difficult faults to find. 

е. When a part is replaced in r-f or i-f cir- - 

cuits, it must be placed exactly as the original 

one was. A part which has the same electrical ` 

value but different physical size may cause 

trouble in high-frequency circuits. Give par- x 

ticular attention to proper grounding when 

replacing a part. Use the same ground point 



as in the original wiring. Failure to observe 

these precautions may result in decreased gain 

or possibly in oscillation of the circuit. 

Section XV. SECTIONALIZATION 

OF TROUBLE TO COMPONENT 

145. System Sectionalization 

a. System sectionalization consists in deter- 

mining whether the trouble is in the transmit- 

ter, receiver, mounting, antenna, or power 

source (battery). 

b. If possible, obtain information from the 

` operator of the equipment regarding perform- 
ance at the time trouble occurred. 

c. Visually inspect the antenna system for 

obvious abnormalities. 

d. Operate the radio set and observe its per- 

formance. 

e. If the entire radio set is dead, it is obvious 

that the trouble is in battery or the mounting. 

f. 1f only one component is dead, the trouble 

is in that component and is probably a fuse. 

g. The over-all operation of the transmitter 

r-f stages can be checked by its antenna cur- 

rent reading. The audio stages of the transmit- 

ter can be checked by using it as an interphone 

amplifier. Sidetone should be heard in the head- 

sets. If sidetone is not heard, but can be picked 

up on terminals 1 and 7 of terminal strip T5401 

of the mounting, the trouble definitely is not 

in the transmitter. 

h. If one receiver exhibits unsatisfactory 

performance such as excessive noise, howling, 

or weak signais, replace it with a good re- 

ceiver. If the trouble disappears, the replaced 

receiver is defective. If the trouble persists, 

the trouble is not in the receivers but is in the 

vehicle or else it is caused by conditions external 

to the vehicle. 

i. Remove the antenna from the mounting. 

If the symptoms persist, the trouble is in the 

installation or vehicle and may be ignition 

noise. If removal of the antenna causes the 

symptoms to become less pronounced or to dis- 

appear entirely, the trouble is in the antenna 

or is external to the vehicle. 

j. By uzing procedures similar to the simple 
checks given above, the trouble can be isolated 

to a particular unit and then localized by using 

the methods given in sections XVI, XVII, and 

XVIII. 

Section XVI. TROUBLE SHOOTING 

RECEIVER 

146. General 

a. The tests in this section aid in isolating 

the source of trouble. To be effective the pro- 

cedure should be followed in the order given 

here. A faulty receiver will be referred to here- 

after as the trouble receiver. 

OUTLINE 1 

EQUIPMENT REQUIRED FOR SERVIC- 

ING OF RECEIVER BC-603-(*) 

(1) Schematic Diagram of Circuit 

(2) Voltage Measurements 

Multi-range d-c voltmeter of at least 1,000 
ohms per volt 

Maximum range required—0-250 volts 
Intermediate range— 

. 0-30 volts approximately 
Low range —0-3 volts approximately 

(3) Resistance Measurements 
|. Ohmmeter 

Maximum range 5 megohms 

(4) Tube Tests 

(1) Suitable tube tester, or 

(b) A second Recciver B-603-(*) in good 
condition, or 

(c) Complete set of new tubes 

(5) Signal Tracing 

(a) Suitable signal generator, or 
(b) A second Receiver BC-603-(*) in good 

condition, or 

(c) A Transmitter BC-604-(*) in good 

condition TL56225S 

Figure 87. Receiver servicing procedure, outline 1. 



Norse 
! 
! 

| 
Replace dynamotor if 
possible 

| 
Inspect for open cir- 

cuits, broken parts, etc. 

| 
Test for 

(1) bad tubes (short 

Circuits, etc.) 

(2) bad resistors 

(3) faulty capacitors 

| 
Watch for intermittent 

connections 

OUTLINE 2 

SERVICING PROCEDURE FOR RECEIVERS BC-603-(*) 
NOT MOUNTED IN VEHICLE 

Visual Inspection 

Power Supply Check 

Test Receiver Thoroughly to Discover A/] Symptoms 

| 

Oscillations 

Inspect for 

(1) loose connections 

(2) tightness of sockets 

(3) ughtness of ground con- 

nections to chassis 

| 
Attempt to localize oscillations 

with switch in TUNE position 

by grounding grids of various 

stages thru a capacitor of 0.001 

uf or larger 

| 
When oscillations are localized, 

test for * 

(1) bad resistances 

| 
Location of 

Trouble Suspected 

Signal is received satisfactorily, but 
some feature does not operate cor- 
rectly 

Or 

Signal is not received satisfactorily, 

but trouble has been localized to one 
stage by inspection 

| 
(1) Check tube 

(2) Measure voltages in stage 

(3) Measure resistances in stage 

(dynamotor removed) 
(4) Check for open capacitors by 

bridging suspected unit with 
good one 

Location of Trouble 
Unknown 

Receiver is inoperative, or partially 

inoperative (signals weaker than nor- 
mal, etc.) and location of trouble is 

not known 

| 
Use signal tracing to localize trouble 
in one stage 

In case of low signal output, use an 

Output meter 

Compare results, when in doubt, 
with good receiver 

When trouble is localized in one 
(2) open capacitors 

(3) bad tubes 
stage 
(1) Check tube 

(2) Measure voltages in stage 

(3) Measure resistances in stage 
(dynamotor removed) 

(4) Check for open capacitors by 

bridging suspected unit with 
good one 

TL56226S 
Figure 88. Receiver servicing procedure, outline 2. 

b. The location of trouble in the receiver will 

be facilitated by reference to the figures in 

paragraph 137a. 

e. Remember first, servicing procedure 

should cause no further injury to receiver. 

Second, trouble should be localized to a single 

stage or circuit. Third, the trouble may then 

be isolated within that stage or circuit by ap- 

propriate voltage, resistance and continuity 

measurements. The relationship of the various 

steps of this suggested procedure to these con- 

siderations, graphically illustrated in outlines 

1, 2, and 3, shown in figures 87, 88, and 89, 

may be summarized in the following manner: 

(1) The purpose of inspection is to locate 

any visible trouble. Through this inspection 

alone, the repair man may frequently discover 

the trouble, or determine the stage in which 

the trouble exists. This inspection is valuable 

in avoiding additional damage to the receiver 

which might occur through improper servicing 

methods, and in forestalling future failures. 
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The power supply test prevents further dam- 
age to the receiver or dynamotor from certain 

possible short circuits. Since this test gives an 

indication of the operation of the dynamotor 

and filter circuits, its function is not merely 
preventive. 

( 

(2) The operational test is important as it ` 

frequently indicates the general location of the 

trouble. In many instances the information 

gained will determine the exact nature of the 

fault. In order to utilize this information fully, 

all symptoms must be interpreted in relation 
to each other. 

(3) The principal advantage of the signal 

tracing method is that it usually enables the 

repair man to localize a trouble accurately and 

quickly to a given stage when the general loca- 

tion of this trouble is not immediately evident. 
from the above tests. 

d. In all these tests the possibility of inter- 

mittents should not be overlooked. If present, 

this type of trouble may be made to appear in 
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OUTLINE 3 

SERVICING PROCEDURE FOR RECEIVERS BC-603-(*) 
MOUNTED IN A VEHICLE 

Visual Inspection 

Power Supply Check 

Test Receiver Thoroughly in Installation to Discover All Symptoms 
| ee ee UU C س‎ 

| 
Noise Apparent Oscillation 

(Intermittent or (Howling or Continuous 
Continuous) I-F Oscillator Beat, etc.) 

(Signals received but part of circuit does 
not function correctly, or signals are weak) | 

Completely Inoperative 
| 

Partially Inoperative 
(Receiver is dead) 

Place good receiver in position 

on mounting of installation 

ААА 

Good receiver exhibits same 

symptoms 

Either trouble is in vehicle 

or it is caused by conditions 

external to vehicle 

Remove antenna from an- 

tenna post on mounting 

Symptoms persist 

Good receiver operates 

satisfactorily 

Trouble is in( receiver 

Test in accordance with 

Outline 2 

Symptoms become less pro- 
nounced or disappear entirely 

Trouble is in installation or ve- 
hicle. (Such as ignition noise) 

Trouble is in antenna or is 

external to vehicle TL56227S 

Figure 89. Receiver servicing procedure, outline 3. 

most cases by tapping or jarring the set. It is 

possible that no trouble will be found in the 

receiver itself but that the trouble is in the in- 

stallation (mounting, interphone system or 

vehicle), or possibly due to external conditions. 

In this event, test the installation, if possible. 

e. The trouble shooting chart in paragraph 

159 is provided to help localize trouble in a re- 

ceiver. 

147. General Precautions 

Whenever a receiver is to be serviced, observe 

the following general precautions very care- 

fully. 
a. With the cover removed, dangerous volt- 

ages are exposed when the set is operating. 

b. Whenever a receiver is suspected of be- 

ing in trouble, the inspection and power supply 

test should be made. Moreover, the cause of 

any abnormal heating should be remedied be- 

fore continuing procedure. 

c. The dynamotor should not be allowed to 

run for any appreciable period of time at the 

start of the inspection until it is ascertained 

that there are no short circuits which will 

cause burning of receiver parts. 

d. When resistance and continuity measure- 

ments are to be made, the power plug and 

dynamotor should first be removed. 

e. The shield can of the tuned units (LCU 

or FL) should not be removed from any unit 

unless it is definitely known that trouble ex- 

ists within that unit. Whenever one part of 

the tuned circuit is replaced, the unit should 

be realined. 

f. Whenever intermittent trouble is sus- 

pected, a thorough check of wiring and parts 

should be made. In many cases intermittent 

troubles may be made to appear by jarring 

the receiver. 

g. When inspecting wiring and soldered 

connections, take care not to damage the insu- 

lation. Do not leave the insulation in a broken 

or frayed condition. Wires should not be pulled 

or bent unnecessarily, nor should the cabling 

be pried open to trace wiring. 
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h. It is preferable that no more than one 
vacuum tube be removed from a receiver at one 

time. It is important that cach tube, unless it 

is defective, be returned to the socket from 

which it was removed. 

148. Visual Inspection 
When a receiver is brought in from the field 

for check or repair, it is advisable that the 

cover be removed and the following inspection 

made. 

a. Examine for burnt insulation and re- 

sistances. Examine for wax leakage and any 

discoloration of apparatus and wire. 
Note. These symptoms may have been caused by 

a trouble previously repaired and serve only as a 

guide. In general, confine examination to parts readily 

visible with the cover removed. Usually more harm 

than good will be causod by the removal of the front 

panel, the FL or LCU can covers, and other inclosed 

parts. Trouble in these parts should be localized by 

signal tracing and voltage and resistance measure- 

ments. 

b. Inspect for broken connections to tube 

sockets, plugs, and other apparatus as well as 

for defective soldered connections. Examine 

for bare wires touching the chassis or other 

wires. 

c. Be sure that the labels on the tubes in 

the various sockets correspond to the correct 

tube numbers given in the instruction book 

for these positions. Replace any tubes which 

have the wrong numbers. Inspect for loose 

tube sockets. 

d. Inspect the active and spare fuses. Check 

carefully for short circuits whenever a receiver 

with a blown fuse is encountered. 

€. Inspect the selector mechanism for loose 

or bent parts. Be sure that the dial turns 

smoothly and that the push buttons operate 

satisfactorily. Check the selector tuning. 

f. Inspect the power plug and replace or re- 

pair it if there are any bent or broken prongs. 

g. Inspect for loose or missing screws espe- 

cially those which fasten the tube sockets in 
place. 

149. Power Supply Test 
This test assumes that a voltmeter of at least 

1,000 ohms per volt with a range of at least 

250 volts, and an ohmmeter, are available. All 

switches should be at OFF or downward. The 

cover should be removed from the receiver for 

the following procedure. 
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a. The dynamotor marking must agree with 
the battery voltage available. 

b. Remove the dynamotor and examine it ` 

for loose or badly worn brushes and worn or ` 

dirty commutators. Test the continuity of the 

dynamotor plug. Clean and replace the dyna- 

motor in the set. 

e. Connect the appropriate battery to the 

receiver plug PG1, using Mounting FT--237— 

(*) or Cord CD-786. 
d. Throw the speaker switch to ON. 
e. Place the voltmeter across C25 (the posi- | 

tive side should go to the terminal to which the 
wire with the red tracer is attached). Turn 
the power switch ON. Note that the meter 
rises immediately to approximately 200 volts 
when the switch is turned on. If it does not, 
turn the set OFF quickly and check C25 and 
C16 for a possible short circuit. Also, check 
the voltage divider, the dynamotor, and the 
associated equipment. A low reading of the 
voltmeter may be indicative of a faulty dyna- 
motor or of a short circuit in the system. 

f. If the dynamotor fails to start or if the ` 
fuse blows, turn the set OFF and inspect the ` 
dynamotor and the associated equipment as 
well as the fuse, plug PG2, the filament wir- 
ing, ete. 

g. Assuming that the dynamotor starts cor- 
rectly and that the voltage is satisfactory, in- 
spect the inside of the receiver with the dyna- 
motor running. See that no'sparks occur and 
that nothing smokes. Stop the dynamotor im- 
mediately and repair the fault if a trouble con- 
dition is indicated. 

h. After the dynamotor has been running 
for a few moments, feel the tubes cautiously 
to see if they are all warm. No other tube 
should be as hot as V8, which is a VT-107—A 
(JAN-6V6GT) tube. No tube should remain 
cold. If a tube remains cold after the others 
have warmed up, examine the wiring associ- 
ated with the tube socket in question and ex- 
amine the socket contacts. If there is no wir- 
ing trouble and the tube does not warm up, 
test it (or replace it if no vacuum tube test set 
is available). 

150. Vacuum-Tube Testing Procedure 
As the space around a vacuum tube is often 

small it is desirable either to use a tube ex- 

tractor or to rock the tube with the fingers 



. low output are trouble indications. 

| 

at the top while pushing it up gently from the 

bottom. To test a vacuum tube, use a test set 

if available. If not, try the tube in Receiver 

BC-603-(*) which is operating satisfactorily. 

If another receiver is not available, try replac- 

ing the tube by another one. 

151. Operational Test 
For an operational test, a headset and a weak 

20-28 mc signal are needed. A signal gener- 

ator, or a transmitter with its TUNE-OPER- 

ATE switch at TUNE, is a good signal source. 

The transmitter requires no metallic connec- 

tion with the receiver. A second receiver with 

a lead to bring the radio frequency to the an- 

' tenna post of the receiver under test is satis- 

factory; in this case the radio frequency will 

be 2.65 mc higher than indicated. See para- 

graph 157e. Serious distortion and abnormally 

Compare 
with a good receiver for output, if the condi- 

tion of the trouble receiver permits. Irregu- 

larities of operation help to localize the trou- 
ble. Operating personnel may supply useful 

supplementary data. 

a. PREPARATORY. Turn the trouble receiver 

ON and allow it sufficient time to warm up. 

All other switches should be OFF (down). 

b. CALL SIGNAL LAMP. With the SQUELCH 

switch OFF, the CALL SIGNAL lamp should 

be lighted. 
e. NOISE FROM LOUDSPEAKER. Turn the 

SPEAKER switch ON, and with the VOLUME 
control turned to the extreme right, listen for 

a rushing noise from the loudspeaker. 

d. VOLUME CONTROL. The speaker output 

should vary smoothly from maximum until the 
noise has vanished at the extreme left position 
of the control. 

e. HEADSET, SIDETONE. With the RADIO & 

INT-INT ONLY switch at INT ONLY, plug 

the headset into one of the PHONES jacks. 

There should be no sound in the headset. 

f. NOISE IN HEADSET. With the VOLUME 

- control adjusted for normal output from the 

speaker, switch to RADIO & INT. There 
should be a rushing noise in the headset. 

g. NOISE IN HEADSET, SECOND JACK. Repeat 
step f for the second PHONES jack. 

h. HEADSET VOLUME. Turn the SPEAKER 

switch ON and OFF. The headset volume 
Ч should remain constant if R30 is intact. 

i. R-F SIGNAL. Turn on a source of r-£ sig- 

nal and wait for it to warm up. 

j. TUNING BEAT-NoTE INDICATION. Place 

the TUNE-OPERATE switch at TUNE. 

Roughly check the tuning of the receiver, both 

manual and push button, against the r-f test 

signal, using the beat note produced by the i-f 

oscillator as a tuning indication. The dial 

should turn freely. 

k. TUNING SQUELCH INDICATION. With the 

SQUELCH switch ON and SENSITIVITY 

adjusted for maximum sensitivity (full right 

rotation) repeat the beat note test at one fre- 
quency. 

l. SQUELCH OPERATION. With conditions as 

in step k above, the CALL SIGNAL lamp 

should light when the signal is tuned in. If it 

does not go out when the signal is turned off, 

turn the SENSITIVITY control to the left to 

reduce the sensitivity until it does. The noise 

from the loudspeaker should cease whenever 

the CALL SIGNAL lamp is extinguished. 

When the signal is turned on again the lamp 

should light. 

m. SENSITIVITY CONTROL. Reduce the 
signal with conditions as in step 1 above, just 

short of the level where the CALL SIGNAL 

lamp would go out. Turn the SENSITIVITY 

control to the left and the lamp should go out. 

т. INTERMITTENTS. Test the receiver for in- 

termittents by jarring it while listening to a 

beat note. 

0. TESTS INVOLVING TRANSMITTER AND RE- 

CEIVER. If the tests are being made in a mount- 

ing with a transmitter as a source of radio 

frequency, the following checks may be made 
quickly : 

(1) Disabling action. Turn the transmitter 

RECEIVER TUNE-OPERATE switch to OP- 
ERATE. Pressing the microphone button ` 
should cut off the rushing noise in the receiver. 

(2) Sidetone. Plug into either PHONE jack 

and set the SIDETONE control on the right 
end of the transmitter (fig. 51) to give suffi- 
cient headset volume. Sidetone should be heard 
when someone is speaking into the microphone. 

152. Signal Tracing 
a. Signal tracing tests require one of the fol- 

lowing signal sources, listed in order of pref- 
erence: 
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(1) A signal generator. 

(2) A good receiver. (See par. 157.) 

(3) A good transmitter (provides audio and 

radio frequencies only). (See par. 158.) 

Caution: When connecting or disconnecting 

these wires turn the receiver OFF each time 

to avoid shock or equipment damage. 

b. A voltmeter (not less than 1,000 ohms per 

volt), an ohmmeter, and a headset are also 

needed. If no vacuum tube test set is available, 

check the tubes in a good receiver, or substi- 

tute new tubes. This recommended procedure 

begins at the output and works back. For the 

location of parts see figures 90, 91, 92, and 

117. An output meter plugged into one of the 

PHONES jacks, or an alinement meter bridged 

across L1 as described in paragraph 179, helps 

greatly in judging the performance of the re- 

ceiver. If a signal generator having a 1-volt 

output at 2.65 mc is used, the discriminator 

circuits should be tested, as described in para- 

graph 154i, as soon as paragraph 154b is com- 

pleted. In this event apply the signal generator 

output to the grid of the limiter (terminal 4 

of V6). In all other cases, this test should be 

taken in the order given below. 

c. The following general notes apply to all 

steps. 

(1) At the beginning of the test, all switches 

should be OFF (or downward), and all push 

buttons released. 

(2) Do not remove the shield. can of a tuned 

unit until the trouble has been traced to that 

particular unit. Do not remove the front panel 

of the receiver more often than necessary. Do 

not damage the wiring by pushing it back and 

forth during the inspection. Do as little dam- 

age to the receiver as possible. 

(3) Use a dynamotor known to be in good 

condition, and of correct voltage; and place it 

in the set before the test. 

(4) Except as otherwise noted, ground one 

side of the signal generator and connect the 

other side to the receiver being tested. 

(5) Note the volume, and listen for serious 

distortion from the loudspeaker at the various 

points in the signal tracing procedure. Ex- 

perience helps. If possible, compare with a 

receiver known to be in good condition. 

(6) Check the wiring and soldering in each 

stage as you proceed. 
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(7) Misalinement of one or more stages of 

the receiver will cause reduced output. Mis- 

alinement of the r-f oscillator may, however, 

prevent any output. 

(8) In this outline, no signal or no beat note 

means either no signal from the loudspeaker, 

a signal that is weaker than it should be, or a 

‘seriously distorted signal. 

(9) When trouble is localized in a given 
stage, first test the tube if such a test is indi- ` 

cated in the procedure, then the voltage, and | 

finally the resistance at the tube socket of that 

stage. 

(10) Trouble in a circuit or stage may not 

show in voltage and resistance measurements 

at the tube socket. Hints included in this sec- 

tion are merely a guide and should suggest 

other procedures, such as voltage and resist- 

ance measurements on individual parts. 

(11) Remove only one tube at a time when 

testing. Check the number of the tube, test it, 

and return it to its proper socket before an- 

other tube is removed. 

(12) If the receiver appears to be good, test 

the control circuits of the associated trans- 

mitter for short or open circuits. The wiring 

in Mounting FT-237- (*) as well as the remote 

circuit wiring, should be checked. 

(13) It frequently helps to connect (with a 

clip lead) terminal 5 of V3 to the negative 

side of C25 (to which blue tracer leads are 

attached) when performing the audio and i-f 

tests outlined below. This stops the r-f oscil- 

lator and reduces interference. Be careful, 

however, to remove this clip lead before pro- 

ceeding with the radio frequency tests. 

(14) Each stop presupposes the satisfactory 

completion of ali previous steps. Any trouble 

located should be isolated and cleared before 

proceeding with any succeeding steps. 

153. Audio-Frequency Tests 
For reference to a-f test signal sources, see 

paragraph 152a. 

a. SECONDARY OF ТІ, SPEAKER CIRCUIT. 
Throw the SPEAKER switch ON and connect 

an audio signal through a series capacitor to 

the blue-brown tracer (fifth terminal counting 

from the front panel) on the output trans- 

former Т1. Listen for noise output in the 

speaker. The volume of noise will be very low. 

If no output is heard, check the circuit ele- 
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ments such as SPEAKER switch D3, the out- 

put transformer, the loudspeaker, etc. 

| Note. In replacing the front panel (if it has been 
removed) be sure that the wires are all pushed down 

beside potentiometers P1 and P2 and preferably tied 
in place. 

`` b. SECONDARY OF Т1, PHONES CIRCUIT. 
"Throw the RADIO & INT-INT ONLY switch 
to RADIO & INT, and connect the signal to 
the blue-green tracer on the output transfor- 
mer T1 (third terminal counting from the 
front panel). Try the headset in both PHONES 

jacks. Noise should be heard when the head- 
set is plugged into either jack. If no signal 

is heard, remove the front panel and test (by 

resistance measurements if possible) such 

items as resistances R22, R23, and R33, switch 

02, the jacks, and punchings 12 and 14 of 
РСЗ and J3. Jacks and headsets may be at 

fault, or a permanent ground may exist on the 

receiver disabling lead. 

c. PRIMARY CiRCUIT OF T1. Place the audio 

signal on the blue-yellow tracer (second ter- 

minal counting from the front panel) on out- 

put transformer T1 and listen for the signal 

from the speaker or headset. If no signal is 
present, C33 may be shorted or terminals 16 
and 17 of plug РСЗ may not be making good 
contact. 

` d. TERMINAL 5 OF V8 (GRID OF SECOND 
, AUDIO AMPLIFIER). Turn the receiver ON. 
Put the signal on terminal 5 of V8. Listen 
for output in the speaker. If there is no out- 

put, test the tube, and the voltages at the socket 

terminals (figs. 93 and 94). C21, R19, or R18 

тау be faulty, or it may be necessary to check 

continuity to terminals 5, 6, and 10 of РСЗ or 
198. 

е. TERMINAL 2 OF V10 (PLATE OF FIRST 

AUDIO AMPLIFIER). Introduce the signal at 
terminal 2 of V10, and listen for a signal from 
the loudspeaker. If there is no signal, R18, 
C19, or C21 may be at fault. Check terminals 

5, 6, and 10 of PG3 or J3 for continuity. 

f. TERMINAL 1 OF V10 (GRID oF FIRST AUDIO 

AMPLIFIER). Put the signal on terminal 1 of 

.V10. Reduce the signal input. If there is no 
signal from the loudspeaker, test the tube. Cir- 
cuit elements such as C11, C12, C13, C26, or 
.R10 may be faulty. Note that when the 
SQUELCH switch is at OFF it should connect 

ground to R12, the side away from the tube. 
bu 
W 

(4 

g. TERMINAL 5 OF C10 (PLATE ОЕ І-Е OSCIL- 

LATOR). Place the signal on terminal 5 of V10. 

The TUNE-OPERATE switch should be at 

OPERATE. If there is no signal from the 

loudspeaker, R6, C26, C10, or D5 may be 
faulty. 

h. JUNCTION OF C11 AND R10. Put the signal 
at the junction of C11 and R10. If the signal 

is not heard from the speaker, R10 or С11 
may be faulty. 

i. TERMINAL 4 OF V7 (OUTPUT OF DISCRIMI- 

NATOR). Place the signal across the output 

resistance (R81 in series with R83) of the 

discriminator (terminal 4 of V7). If there is 

no signal in the loudspeaker, check circuit ele- 

ments such as V7, C81, C82, R81, R82, R83, 

or R84. 

154. |ntermediate-Frequency Tests 
For reference to i-f test signal sources see 

paragraph 152a. 

a. TERMINAL 8 OF V6 (PLATE OF LIMITER). 

With the i-f signal applied through a series 

capacitor to the plate of the limiter (terminal 

8 of V6) place the SQUELCH switch at OFF, 

the TUNE-OPERATE switch in the TUNE 

position and listen for a beat note from the 

loudspeaker. If this beat note is not heard, note 

the setting and then vary the slug adjustment 

in LCU4 to obtain a beat note. If the beat 

note cannot be obtained such circuit elements 

as C10, LCUA, FLA, or D5 may be faulty. Re- 

tune the slug in LCUA for a beat note with 

the i-f source after the trouble has been cleared. 

b. TERMINAL 4 OF V6 (GRID OF LIMITER). 

Put the signal on terminal 4 of V6. If there 

is no beat note from the speaker, with the 

TUNE-OPERATE switch at TUNE, test V6 

and other circuit elements. Voltage and re- 

sistance measurements at the tube socket ter- 

minals may be useful. (See figs 93 and 94.) 

€. TERMINAL 8 OF V5 (PLATE OF SECOND I-F 
AMPLIFIER). With the signal on terminal 8 

of V5 repeat the procedure given for the pre- 

ceding stage. If there is no signal, FL3 may 

be misalined or faulty. If the alinement is not 

at fault, test such elements as V5, R13, C14, 

C15, or C6. If the alinement has been altered, 
realine FL3 after the trouble has been cor- 

rected. 

d. TERMINAL 4 OF V5 (GRID OF SECOND I-F 
AMPLIFIER). Place the signal on terminal 4 
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of V5. Repeat the procedure which was fol- 

lowed on the limiter stage. If the test of the 

tube is satisfactory, there may be trouble in 

circuit elements such as FL2, C7, or R8. 

е. TERMINAL 8 OF V4 (PLATE OF FIRST I-F 

AMPLIFIER). Feed the signal to terminal 8 of 

V4. If no beat note is obtained from the 

speaker, test the tube. FL2 may be misalined 

or may be faulty. 

f. TERMINAL 4 OF V4 (GRID OF FIRST I-F 

AMPLIFIER). Introduce a signal on terminal 4 

of V4. If no beat note is obtained and the tube 

is satisfactory, the trouble may be in FL1, C6, 

or associated circuit elements. 

g. TERMINAL 8 OF V2 (PLATE OF MIXER). 

With the signal on terminal 8 of V2, listen for 

a boat note from the loudspeaker. If none is 

obtained, test the tube and make voltage and 

resistance measurements. (See figs. 93 and 94.) 

FL1 may be misalined or faulty. Check the 

associated circuit elements. 
h. TERMINAL 4 OF V2 (GRID OF MIXER). 

Place the signal on terminal 4 of V2. If a beat 

note is not obtained, test the tube. The trouble 

may be in LCU2. Check for a short circuit of 

(7155 ror (9156: 

i. TERMINAL 4 OF V2 (DISCRIMINATOR TEST). 

With the i-f signal still on the grid of the 

mixer (terminal 4 of V2), measure the voltage 

across the series combination of R81 and R83 

(between terminals 4 and 8 of V7, or between 

3 and 7 of FL4). Turn off the i-f oscillator 

by setting the TUNE-OPERATE switch at 

OPERATE. Aline the secondary of FL4 to ob- 

tain a zero reading on the voltmeter. As the 

alinement is varied either way from this point 

the reading of the voltmeter should change po- 

larity. In order to test the primary of FLA, 

connect the meter between terminals 3 and 8 

of FL4. Adjust the primary slug of FL4 for 

maximum reading on the voltmeter. This is not 

an alinement but merely a check on the aline- 

ment capability of this circuit. Leave the cir- 

cuit in approximate alinement after clearing 

any trouble that may have been present in FL4 

or associated circuits. 

155. Radio-Frequency Tests 
For reference to r-f test signal sources see 

paragraph 152a. 

a. TERMINAL 4 OF V2 (GRID OF MIXER). 

Apply an r-f signal through a capacitor to the 
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grid of the mixer (terminal 4 of V2). Set the 
TUNE-OPERATE switch to TUNE. Manually 

set the dial of the trouble receiver to approxi- ! 

mately the frequency of the r-f source and tune 

for a beat note. If it is impossible to obtain a 

beat note, either the source of radio frequency 

is not providing voltage on the grid of V2 or ` 

the r-f oscillator of the trouble receiver is not 

functioning. In the latter case check УЗ, LCUS, , 

R4, R5, C5 and associated circuit elements. | 
С1.7 and C1.8 may be shorted. Make resistance | 
and voltage measurements at the tube socket | 
terminals. (Sce figs. 93 and 94.) In order to ; 

isolate the trouble in the oscillator stage, put ` 

the r-f signal on the suppressor grid of the 

mixer (terminal 3 of V2). If the characteristic 

no-signal rushing noise is heard from the loud- 

speaker with the test signal but is not heard 

when the test signal is absent, then the oscil- 
lator stage is faulty. However, if the oscillator | 

stage is operating but not properly alined, the 

rushing noise may be present, but a weak beat 

note may appear more than one channel away 

from the proper setting. A realinement of the 

oscillator is indicated. 

Caution: Any attempt to vary the adjust- 

ment of the slug in LCU3 will result in a 

change in the tracking of the oscillator stage. 

This stage probably will then require careful 

alinement. This procedure is described in para- 

graphs 1805 and 184e. No adjustment of LCU3 

and C1.7 should be attempted until the method 

is fully understood. 

b. TERMINAL 8 OF V1 (PLATE OF R-F AMPLI- 

FIER). Place the signal on terminal 8 of V1. 

If no beat note is heard in the speaker, test V1. 

It may be that LCU2, C1.3, or C1.4 are shorted. 

Make voltage and resistance measurements. 

c. TERMINAL 4 OF V1 (GRID oF R-F AMPLI- 

FIER). Place the signal on terminal 4 of V1 

and listen for the beat note. If no beat can be 

obtained and the tube is not at fault, check 

LCUI, С1.1, and C1.2 for short circuits. LCU2 

may be misalined. | 

d. ANTENNA PoST. Put the signal on the 

antenna post. If there is no beat note, LCU1 
may be misalined or faulty. Test the antenna 
connections to LCU1. 

€. SQUELCH CIRCUIT AND SENSITIVITY CON- 

TROL. Check these functions as described in 

paragraph 151 and m. If operation of the 
squelch circuit and sensitivity control is not 



normal, test V9. Circuit elements such as R15, 

R16, R17, C17, C18, C20.2, or C12 may be 
| faulty. 
| Note. The voltage divider circuits bear ап import- 

ant relation to proper squelch action. (See figs. 93 

and 94.) 

f. TUNING. When all troubles have been re- 

moved, the tuning for all channels should be 

checked. If an LCU or an FL unit has been 

repaired or replaced or if its adjustment has 

been changed, that unit should be realined. If 

several units have been changed or there is any 

question of alinement, the whole receiver 

should be realined. 

156. Signal Tracing Short Cuts 

Signal tracing procedure may be simplified by 

determining, at the outset, whether the trouble 

is in the a-f, i-f, or r-f circuits. This may be 

determined in the following order: 

a. AUDIO-FREQUENCY CIRCUITS. Put an a-f 
signal on the output of the discriminator (ter- 

| minal 4 of УТ). If output from the speaker is 

missing or weak, the trouble is probably lo- 

cated in the a-f circuit. 

Caution: Unless you are familiar with these 

sets, you may fail to recognize a loss of ampli- 

fication in the set in these tests. It is strongly 

recommended, therefore, that a comparison be 

' made with a receiver known to be in good con- 

dition. 

b. INTERMEDIATE-FREQUENCY CIRCUITS. Put 

an i-f signal on the grid of the mixer (terminal 
4 of V2). When the TUNE-OPERATE switch 
is at TUNE a beat note should be heard. If 

step a gave a beat note but none is heard now, 

е trouble is probably in the i-f part of the 

circuit. 

с. RADIO-FREQUENCY CIRCUITS. Place an r-f 

signal on the antenna post. Tune the receiver 

to the frequency of the test signal. Throw the 

SQUELCH switch to ON. The squelch circuit 

should operate satisfactorily with the SENSI- 
TIVITY control near its minimum or extreme 

left position. Throw the SQUELCH switch to 

OFF; a beat note should be heard from the 

speaker. The dial setting should agree approxi- 

 mately with the test signal frequency. Test the 

SQUELCH and SENSITIVITY control opera- 
tion as described in paragraph 1511 and m. 

157. Use of Second Receiver as Signal 
Generator 

in the event that no signal generator is avail- 

able, it is recommended that a second receiver 

be kept in good operating condition at all times, 

to be used as a source of test signals. The a-f, 

i-f, and r-f signals may be obtained from the 

following points in the good receiver, in the 

following manner: 

a. AUDIO-FREQUENCY. Audio-frequency sig- 

nals may be obtained from one of the PHONES 

jacks of the good receiver. The VOLUME con- 

trol of this receiver may be adjusted to give 

a satisfactory level of no-signal noise for use 

in testing the audio stages cf the trouble re- 

ceiver. If the signal strength is tco great, the 

audio stages of the trouble receiver may be 

overloaded, thereby giving deceptive results. 

The tip of a plug inserted in one PHONES 

jack should be connected through a capacitor 

of 0.001 microfarad (mf) or larger as an audio 

source. The chassis of the two receivers should 

be connected together to complete the circuit. 

The RADIO and INT-INT ONLY switch 

should be at RADIO and INT. 

b. INTERMEDIATE FREQUENCY. The interme- 

diate frequencies may be obtained from the 

second receiver at terminal 7 of FL4. A some- 

what higher output can be picked up on ter- 

minal 2 of FL4; for all cases except where the 

circuits are badly misalined, the former (lower 

level) point should be used. In all cases the 

connection should be made through a capacitor, 

preferably 0.001 mf or larger, which should be 

located close to the source of test tone. If no 

capacitor is available, two insulated wires may 

be twisted together for a few inches, making 

sure that there is no metallic connection be- 

tween the wires. These two wires (at the far 

end) form the two ends of the lead which car- 

ries the test frequencies. In order to prevent 

unwanted pick-up and singing, this lead should 

be combined (in a twisted pair) with the 

ground wire which forms the circuit return. 

This twisted pair for pick-up and test fre- 

quency will then consist of: 

(1) An insulated wire about 3 feet long 

used for connecting the chassis of the trouble 
receiver to the chassis of the source. 

(2) Another insulated wire about 4 feet long 

cut in the middle and with the two сиё. ends 

wrapped together where they overlap. == 
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(3) The two wires of the twisted pair should 

be different so that they can be identified. Both 

ends of both sides of the pair should be equipped 

with clips. The pair should go as directly as 

possible, preferably under the bottom of the 

good receiver (if it is at the left side) and the 

untwisted part should be as short as possible. 

The TUNE-OPERATE switch on the good re- 

ceiver should be at TUNE. 

c. RADIO FREQUENCY. The radio frequency 

may be obtained from the good receiver at the 

suppressor grid of the mixer (terminal 3 of 

V2). For most alinement purposes, the stray 

pick-up between two receivers about 2 feet 

apart is sufficient. For signal tracing, more 

pick-up may be necessary. In this event, con- 

nection may be made by using a capacitor, or 

two wires twisted together as described in b 

above. This frequency will be about 2.65 mc 

above the frequency indicated by the dial. 

Therefore, the receiver being tested should be 

tuned to a frequency which is approximately 

2.65 mc above that to which the good receiver 

is tuned. 

158. Use of Transmitter BC—604-(*) 
as Signal Generator 

In the event that neither a signal generator 

nor a good receiver is available, a transmitter 

in good operating order may be used to pro- 

vide a tone for tracing signals in the audio or 

r-f stages of a receiver which is in trouble. 

a. AUDIO FREQUENCY. If the transmitter is 

in a mounting, an a-f tone can be obtained 

from terminal 1 of the terminal strip TS401, 

which can be seen in the base of the mounting 

when the door in the mounting at the left re- 

ceiver position is opened. If no mounting is 

159. Receiver Trouble-Shooting Chart 

Symptoms 

1. Dynamotor cannot be 1. No d-c supply. 

turned on. 

2. Dynamotor output voltage 

low. 

Probable trouble 

2. Overload in receiver caused by 

shorted capacitor C25 or C16. 

available, the tone can be picked up on ter- 

minal 6 of RADIO-INTERPHONE relay $104. 

This relay can be reached from the top with ̀  

the cover plates removed. It is the rotary unit . 

between C145 and T102. Terminal 6 on the top 

wafer has a blue-yellow lead attached to it. 

As this upper wafer is not made to be handled _ 

roughly, be very careful when making any con- 

nections to it. The return side of the circuit 

is through the ground connection. 

Caution: 

source is grounded. 

If the receiver is placed in Mounting FT- . 

237—(*) with this transmitter, the RADIO 

INT-INT ONLY switch of the receiver should 

be thrown to INT ONLY. Turn the transmit- 

ter ON and throw the RADIO-INTERPHONE 
switch to INTERPHONE. Audio frequencies ` 

will be available if the operator presses the 

microphone button of the transmitter and 

whistles or hums into the microphone. The use 

of a throat microphone is suggested for this 

purpose. 
b. INTERMEDIATE FREQUENCIES. Since no 

source of 2.6 mc is available in the transmitter, ` 

no direct method of signal tracing in the i-f 

section is available with the transmitter. 

c. RADIO FREQUENCY. In general no direct 

connection between transmitter and receiver is 

necessary for picking up test radio frequencies 

for alinement work. In signal tracing where 

direct connection may be needed, a shielded 

wire may be used, with one end connected to 

the antenna terminal and the other hung near 

the transmitter. 

nected in series with this wire to prevent acci- 

dental short circuits. 

Corrections 

1. Check fuse F1 and REC ON-OFF 

switch. Replace defective com- 
ponents. 

2. Replace. 

The normal resistance between 

terminals 7 and 10 of PG2 is 

infinite. 

3. One or more tubes do not 

warm up. 
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3. Faulty filament circuit. 3. Check cold tube and filament leads 
to it. 

Use а 0.001- to 1.0-mf capacitor. 

in series with the lead, as one side of the audio 

A capacitor should be con- . 
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indicated by lighting of 

CALL SIGNAL lamp 

with SQUELCH switch 
ON. No beat note is ob- 
tained with TUNE-OP- 
ERATE switch in 

TUNE position. Beat 
note is obtained when a 
2.65 me signal ıs applied 

through a 0.0005-mi ca- 
pacitor to the grid of the 
first a-f amplifier, ter- 
minal 1 of V10. 

Make resistance and continuity 
check of stage. 

Symptoms Probable trouble Corrections 

l 

4. With SQUELCH switch 4. Faulty lamp. 4. Replace. 
OFF, the CALL SIG- 
NAL lamp does not light. 

5. With SQUELCH switch 5. Run down battery. 5. Recharge or replace battery. 
ON, the CALL SIGNAL Faulty squelch stage. Check V9 and associated circuit. 
lamp cannot be turned | 
off by rotating the SEN- 

SITIVITY control coun- 

terclockwise. | 

6. No output or weak output 6. Faulty a-f stage. 6. Signal trace the a-f stages as de- 
from speaker with an a-f scribed in paragraphs 152 and 
signal applied to the dis- 153. 
criminator output, ter- 

minal 4 of V7. 

7. A-F circuits satisfactory 7. Faulty i-f stage. 7. Signal trace the i-f stages as de- 

but no beat note is ob- scribed in paragraphs 152 and 
tained when an i-f sig- 154. 
nal is applied to the 
mixer grid, terminal 4 of 

V2. TUNE-OPERATE 
switch at TUNE. 

8. A-F and i-f circuits satis- 8. Faulty r-f stage. 8. Signal trace the r-f stages as de- 

factory but no beat пое scribed in paragraphs 152 and 
is obtained when an r-f 155. 
signal is applied to the 

antenna post. 

9. R-F signal is received as 9. Faulty i-f oscillator stage. 9. Check V10. 
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Symptoms 

10. 

11. 

12. 

13. 

14. 

15. 
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Rushing noise output of 

receiver is not cut off 

when the transmitter 

dynamotor is started. 

Distortion. 

Intermittent noise. 

Excessive noise during re- 

ception of signal. 

Oscillation (indicated by 
whistle or howl). 

Weak signal output. 

10. 

11. 

12. 

13. 

14. 

15. 

Probable trouble 

Defective disabling relay 8108. 

Faulty disabling circuit. 

Shorted audio coupling capacitor | 

Cll or ORE 

Defective discriminator tube V7. 

Defective discriminator circuit. 

Defective tube, cr ca- 

pacitor. 

resistor, 

Defective volume control. 

Faulty limiting. 

Defective tube, poor shielding, 

interstage coupling, or poor 
ground connection to chassis. 

Poor tubes. 
Defective d-a-v-e circuit. 

Shorted plate circuit or screen 

bypass capacitor. 

Open coupling capacitor. 

Receiver not properly alined. 

10. 

12. 

13. 

14, 

15. 

Corrections 

Replace. 

Make continuity checks, 

. Replace. 

Check tube and replace. 

Check discriminator alinement and 

circuit values. f 

Gently tap and slightly move all 
tubes, resistors, capacitors, and 

soldered connections with an in- 

sulated prod to locate loose ele- 

ments in tubes or loose connec- 

tions of any component. 

Replace. 

Check V5, V6, and associated 

stages. 

With the TUNE-OPERATE switch 
at TUNE, ground grids of vari- 

ous stages through a 0.001-mf 

capacitor, working from output 

to input. Grounding the grid of 

the faulty stage will not stop 

the oscillation. Check the sus- 
pected stage. 

Check tubes and replace. 

Check V9 and d-a-v-e circuit. 

Check plate voltage to localize 
faulty capacitor and replace it. 

Bridge each coupling capacitor with 

one of same size. Replace defec- 
tive capacitor, 

Кеаппе, 



г 

| 
I 
| 
| 
1 
I 
| 
I 

L 

RESISTANCE STRIP 

Figure 90. Radio Receiver BC-603-(*), apparatus location diagram, left side view, 

TL56201S 
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TL56202S 

Figure 91. Radio Receiver BC—603-(*), apparatus location diagram, right side view. 

124 



125 

S$6pesi 11 

З 

€ 
v3uv- 

SHOl!OVdVO 

30 

NOI!1V201 

v 

€ 
v34V— 

5050151535 

40 

NO!1V201 

a 

Z 
V38V- 

SHO1I0VdVO 

ONY 

SYOLSISJY 

40 

NOILVOOT 

12
9 

22
2 

92
5 

NO
 

H
D
 

*
 

41
0 

81
9 

н 
62
H 

¿I
H 

82
8 

¿2
H 

ог
ы 

t2
H 

се
н 

vi
y 

«
н
 

zi
y 

IH
 

Ol
 

G6
4 

96
8 

бы
 

gi
y 

р 
л 

! 
3
8
9
 

— 
5
5
0
1
5
1
5
3
ы
 

30
 

№0
11
72
07
1 

^
 

V
 

SY
¥O

LI
OV

dY
D 

ON
Y 

5
5
0
1
5
1
5
3
1
 

9
 

C 
q
u
u
 

а
а
н
 

M
E
R
E
 

8
 

40
 

NO
I1
V9
01
 

HO
4 

O
N
3
9
3
7
 

ON
Y 

43
X 

lefé side view, 
Radio Receiver BC-603-(*), resistor and capacitor location diagram, 2. 

74 
Figure 9 



CAUTION: DANGEROUS VOLTAGES ARE EXPOSED 

СТО 
С) (е) С) ) (9) ! 
| 1 

d m LINE. INE R.F. OSCILLATOR) 

— vm 

LEFT SIDE VIEW OF RECEIVER, COVER REMOVED, SHOWING DC 
POTENTIALS BETWEEN THE DESIGNATED TERMINALS AND THE 
RECEIVER CHASSIS ON METER OF 1,000 OHMS PER VOLT. 

NOTES: 

I. ALL VOLTAGES SHOULD BE MEASURED BETWEEN THE DESIGNATED TERMINAL AND THE RECEIVER CHASSIS. 

2. ALL SWITCHES EXCEPT THE TUNE-OPERATE AND THE ON-OFF SHOULD BE IN THE DOWNWARD POSITION. 

3. VOLTAGES GIVEN ARE AVERAG: READINGS. A RECEIVER WHICH IS OPERATING SATISFACTORILY NEED 
NOT BE SERVICED JUST BECAUSE CERTAIN READINGS DIFFER FROM THOSE GIVEN AS DIFFERENCES IN 
MANUFACTURED EQUIPMENT CAUSE VARIATIONS IN VOLTAGES. 

4. FIGURES GIVEN ARE BASED ON I2 OR 24 VOLTS FROM THE BATTERY. FOR OTHER BATTERY VOLTAGES THE 
READINGS GIVEN SHOULD BE ADJUSTED IN PROPORTION. 

$. ACCURACY REQUIRES THAT ON MEASUREMENTS WITH A METER OF 1000 OHMS PER VOLT, FULL-SCALE 
READING MUST BE HIGHER THAN THE EXPECTED VOLTAGE. 

6. . VACUUM TUBE VOLTMETER MEASUREMENTS ARE BASED ON A VOLT-OHMMETER 1-107 OR EQUIVALENT. 

7. MEANS NOT TO EXCEED 0.5 VOLTS ON METER OF 1000 OHMS PER VOLT. TL56203$S 

° 
Figure 93. Radio Receiver BC—603--(*),' voltage diagram. 
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t STAGE-BY-STAGE GAIN DATA FOR TROUBLE LOCATION 
OUTPUT METER TEST P 

| weur connection» |, аео мстто OPE RATE SOUELC CATHODE METER READING X READING M x 
ç T7 C VOR See 16 VOLTS (APPROX )400 CPS 

2 VOLTS (MAX.) j 

i EC 0.05 VOLT (APPROX) 16 VOLTS (APPROX)400 CPS, 

САА Тр а Чол VOLT APPROXI ا‎ 
i Cg” SOO MICROVOLTSIAPPROX.)| 16 VOLTS (APPR0X)400CPS. 

LL, EGGENLISE yu wasa БНРИ 50 MICROVOLTS (мАх.) 
ШИЕ ныч = р а |тоо AV СМАХ.) 
Ероса ся wo" | амс | 
a ROG UM АРРОС с 

| ‚© ш ЧЫЗ LE. 
END Uu Чы CREE 
ме Жы pt траси 
a tg IEE OKA 
амт AND GNO TERMNALS| ZOME аА МАЙД EN ESS 
ШИС зр RENE | MICROVOLT_INP 

r= riens | i 2 
pT a Pas usss 
Ge ae 

C UL EEE EE ЧЫДАЙ 
EMEN s Pee 
EC c BILL» 

* THE SIGNAL GENERATOR CONNECTION SHALL ALWAYS BE MADE THROUGH A 006 MF SERIES, CAPACITOR 

AX APPLY | VOLT OF 2.65 MEGACYCLES BETWEEN TERMINAL 4 OF V6 AND CHASSIS TO OBTAIN THE EQUIVA— 

LENT “CATHODE” METER READING. BETWEEN 4 AND 8 MICROAMPERES SHOULD BE OBTAINED. 

60 SQUELCH SWITCH OFF АМО VOLUME CONTROL IN MAXIMUM CLOCKWISE POSITION. A FREQUENCY MODULA- 

TED SIGNAL GENERATOR (+15 KC DEVIATION) IS REQUIRED FOR OUTPUT MEASUREMENTS INVOLVING R F. 

AND IF, INPUTS. SPEAKER SWITCH SHOULD BE IN OFF POSITION WHEN MEASUREMENTS ARE MADE, 

\ ^ THIS MEASUREMENT MAY BE MADE IF AN AUDIO FREQUENCY SOURCE 15 AVAILABLE. 

VOLTAGES AT VACUUM TUBE SOCKET TERMINALS 

1000 OHM PER VOLT VOLTMETER MEASUREMENTS 
( SEE NOTES 587) 

12 VOLT BATTERY 

VOLTAGES AT TERMINALS OF FL AND LCU UNITS 

LCU UNITS 

1000 OHM 
PER VOLT 

METER 
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RESISTANCES AT TERMINALS 
OF PG2 (OHMS) 

VIEW OF TERMINAL 
RESISTANCE VALUES SIDE OF PG2 

la 0 15 I~ be l- 

) 10424: 
sz <> 

17,000 - 32,000 
OPEN - 
7.0-10.6 

16 417,18 OPEN 

RESISTANCES AT TERMINALS 
OF PGI (OHMS) 

RESISTANCE VALUES 

! 

VIEW OF 
PRONG SIDE OF PG! 

з реет 
OOO OOO O 

NOTES: 

1. ALL RESISTANCE VALUES SHOWN ARE MEASUREO 
BETWEEN THE RECEIVER CHASSIS ANO DESIGNATEO 
TERMINAL POINT. 

2. А VARIATION OF +20% FROM THE INDICATED, 
VALUES SHOULD NOT BE REGARDED AS AN 
INDICATION OF A DEFECTIVE RECEIVER. 

3, CERTAIN DISCREPANCIES MAY BE OBSERVED 
BETWEEN THE SCHEMATIC ORAWING CONTAINED IN 
THESE INSTRUCTIONS AND THE CIRCUIT LABEL 
APPEARING ON THE RECEIVER. THESE DISCREPAN- 
CIES ARE DUE TO CHANGES MADE IN MANUFACTURE. 
IN SUCH CASES THE CIRCUIT LABEL APPLIES. 
NATURALLY, SUCH DISCREPANCIES MAY AFFECT THE 
RESISTANCE VALUES INDICATED. 

4. THE OYNAMOTOR MUST BE REMOVEO BEFORE 
MAKING ANY RESISTANCE MEASUREMENTS. 

5. WHERE MODIFICATIONS DURING MANUFACTURE HAVE 
CAUSED A CHANGE IN RESISTANCE, THE NEW FIGURE 
IS SHOWN IN THE COLUMN MARKED "MODIFIED" 

соз | 
(R.F. OSCILLATOR) | 

17,000- 32,000? 

LEFT SIDE VIEW OF RECEIVER ~ COVER REMOVED 

6 [PLACE ALL SWITCHES IN THE "OFF"OR DOWNWARD 
POSITION EXCEPT THE TUNE-OPERATE АМО THE 
RADIO AND INT.- INT. ONLY SWITCHES, WHICH SHOULD 
POINT UP. 

7 TURN THE VOLUME AND SENSITIVITY CONTROLS TO 
THEIR MAXIMUM CLOCKWISE ROTATION. 

8. TO CHECK THE VOLUME CONTROL CONNECT THE OHM- 
METER TEST LEAD TO TERMINAL 5 OF J3. WITH THE 
VOLUME CONTROL AT MAXIMUM THE MEASURED 
RESISTANCE SHOULD BE APPROX. 100,000 OHMS AND 
SHOULO DECREASE TO 50 OHMS AS THE VOLUME CONTROL 
IS TURNED TO ITS EXTREME COUNTERCLOCKWISE 
POSITION, 

9. TO CHECK THE SENSITIVITY CONTROL MEASURE THE 
RESISTANCE FROM THE TERMINAL OF C25 TO WHICH 
THE BLUE LEADS ARE ATTACHED. THE RESISTANCE AT 
THIS POINT SHOULD VARY BETWEEN 50 ANO 250 
OHMS AS THE SENSITIVITY CONTROL IS ROTATED. 

TL56204S 

© 
Figure 94. Radio Receiver BC—603-(*), resistance diagram. 
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Section XVII. TROUBLE SHOOTING 
TRANSMITTER 

160. General 
a. The following procedure is designed to 

locate trouble in a transmitter quickly and with 

as little damage as possible to the transmitter. 

A report from the operating personnel on the 

trouble experienced will usually facilitate re- 

pair. A trouble-shooting chart is also provided 

in paàragrerh 169 to help localize the trouble. 

b. The location cf trouble in Radio Trans- 

mitter ВС-604—(*) will also be facilitated by 

reference to the figures listed in paragrapn 
137b. 

161. Visual Inspection 
Remove all covers from the transmitter and 

inspect for obvious defects. These may include 

broken parts, burned resistors, bent capacitor 

plates, bent pins on the connection plugs, or 

loose pieces of wire or metal. There may be 

broken gears or the rack connecting the selector 

to the tuning capacitors may be out of aline- 

ment. Chock for loose tubes or looseness in 

the grip of the socket receptacles on the contact 

pins of the tubes. A check for loose wires 

should also be made and any broken leads re- 

paired. Clean the inside, both top and bottom, 

with compressed air, paying especial attention 

to the selector mechanism. 

Note. If an air hose is used, be sure any water 
condensed in it is blown out before applying the air 

stream to the equipment, Use only air intended for 

cleaning purposes and do not blow hard enough to 

dislodge or damage any apparatus, 

162. Preliminary Precautions 
Caution: When the transmitter is operated 

with covers removed, dangerous voltages are 

exposed. 

Never run the dynamotor for long periods in 

either the RECEIVER TUNE or OPERATE 
position. The design requirements of the dyna- 
motor are based upon 5 minutes operation with 

15 minutes off. In addition to this, prolonged 

operation of the set may cause objectionable 

heating effects within the transmitter. Never 

start the dynamotor with the TRANSMITTER 
ON-OFF switch (filament switch). The dyna- 
motor should be started with the RECEIVER 

ТОМЕ-ОРЕКАТЕ switch or the microphone 
switch after the Шатепіѕ have been heated 
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(by closing the TRANSMITTER ON-OFF 

Switch) for about 5 seconds. 

163. Power Supply Check 

a. Lay the transmitter on its side with the 

panel up so that the meter may be read and · 

the under chassis parts seen. There should be 

no microphone connected to the set and the | 
RADIO-INTERPHONE switch should be. 
thrown to RADIO. 

b. Plug in auxiliary Cord CD-786 to con- 

nect the battery to power receptacle PG101 ` 
on the transmitter. If the dynamotor starts, 

look for a stuck dynamotor relay or shorted 

relay contacts. 

€. Turn. the TRANSMITTER ON-OFF 
switch to ON. The green signal lamp should 

light. If the lamp does not light check for a 

burned out pilot lamp or loose wiring at ter- 

minals 1 and 2 of PG101. Watch carefully for 

other obvious trouble as soon as the switch is 

turned on. If desired a voltmeter may be con- ` 

nected across the power supply during the 

above tests. Operating the filament supply 

switch as above should not cause an appreci- 

able change in the voltage reading if no trouble 

is present. If the dynamotor is short-circuited 

the main fuse will open or there will be a con- 

tinucus low voltage reading when the dynamo- 

tor starts. Assuming that the dynamotor does 

not start when the filament switch is operated 

and that no other trouble is noticed after oper- 

ating the switch, a microphone may be con- 

nected to the set. Momentarily operate. the 
microphone push button and note that the 
dynamotor starts. If the dynamotor does not 
Start, inspect relay S102 for breakage, contact 
failure, or defective wiring. Inspect the dyna- 
motor jacks and wiring. Check the dynamotor, 
also the microphone cord and jack. The dyna- 
motor may start but may indicate by high ` 
speed whine that it is operating at no load. 
Inspect for an open high voltage fuse and 
other open-circuit trouble on the high voltage 
supply leads. If the dynamotor starts but op- 
erates at low speed, check for a high voltage 
overload. Remove the high voltage fuse. If 
the dynamotor still labors, remove the battery 
cord from the set and determine the origin of 
the short circuit. Also check the dynamotor. 



164. Check on R-F Stages 
Assuming that the dynamotor starts satisfac- 
torily and that no other trouble is noticed upon 

operating the microphone push button, proceed 

-to a rough check of the operation of the r-f 
` stages. 

a. Check to see that all crystals are in place. 

Caution: High voltage is present on the 

crystal pin jacks when the transmitter is oper- 

ating. 

b. Operate the push button for the highest 

frequency channel. Place the RADIO-INTER- 

PHONE switch on RADIO, the RECEIVER 
TUNE-OPERATE switch on RECEIVER 

TUNE and the TUNE-ANT CUR switch on 

.TUNE. Turn the meter switch on the right 

end of the transmitter to position 2 and observe 

the oscillator output to the first r-f stage. This 

current will be considerably different for crys- 

tal of different activity. Any reading is prob- 

' ably satisfactory. 

Note. This current may be high for sets with a 

1,000-ohm R106. (See раг. 1834 (4).) 

Operate the meter switch successively to posi- 

tions 3, 4, 1, and 5, observing the grid current 

to the rectifier, doubler, tripler, and power 

amplifier. The current readings given in the 

following table now may be used as a guide but 

it is recommended (on account of tube and 

circuit variations which may be wide) that 

the normal current readings for each trans- 

mitter be recorded for use in locating trouble. 

If a considerably different reading from that 

` shown in the table is obtained at one point, 

trouble may be indicated near the point of such 
reading. Voltage and resistance readings in 

accordance with figures 99 and 100 should be 

made at the stage in which trouble is suspected 

to be present and if necessary the tube in that 

stage may be replaced. Low voltage readings 

indicate short circuits or high series resistance; 

high voltage readings in general indicate de- 

fective tubes or open circuits or shorted series 

resistors. | 

e. Start the transmitter and check the se- 

` lector adjustment by depressing the No. 1 push 

button and observing the maximum meter de- 

flection as the gang capacitor is varied slightly 

against the restoring force of the selector 

springs. Do not attempt to rotate the capacitor 

control more than a few degrees. The meter 

` Should indicate a maximum deflection at the 

Transmitter set to receiver tune 

Meter switch 1 2 3 4 5 6 

positions 

 ‎ -— ENا — % ا ==

š 3 Tripler| 1st r-f| Reet |Doubler| P-a J- 
Circuit id id id „іа id plate and 

gric gri gric gri gric auum 

L s == + -a Г Е 

Meter reading | | 

(20 mc)... 20 40 20 25 30 35 
vit ЖЕ LIE J pall S a. AM e: 

Meter reading 

(27.9 me).. 30 25 25 40 40 35 

capacitor setting determined by the selector. 

If the selector does not properly position the 

gang capacitor it should be rcset in accordance 

with paragraph 188. Repeat this check for 

other push buttons. If the set has been cor- 

rectly tuned, incorrect alinement of the set 

may be indicated by failure to obtain sufficient 

drive in the later stages as indicated by the 

panel meter readings. In checking the readings 

in positions 1 and 3, incorrect tuning may be 

indicated. 

d. Do not operate with the switch on RE- 

CEIVER TUNE for more than a few minutes. 

at a time. If no trouble is indicated by the 

meter readings with the push button for the 

highest numbered channel operated, take simi- 

lar readings on the other channels in sequence. 

165. Tuning Check 
If the above meter readings indicate need for 

tuning the channels, perform the tuning ad- 

justments in accordance with paragraph 188 

and check as discussed in paragraph 164. 

166. Power-Amplifier Check 
To check the operation of the power amplifier 

throw the RECEIVER TUNE-OPERATE 

switch to OPERATE and the RADIO-INTER- 

PHONE switch to RADIO. Throw the TUNE- 

ANT CUR switch in the ANT CUR position 

and see if the power output can be varied by 

variation of the antenna trimmer capacitor. 

An antenna (par. 185b) must be connected for 

this test. Also read the plate current (meter 

switch in position 6 and TUNE-ANT CUR. 

switch on TUNE) with the RECEIVER. 

TUNE-OPERATE switch first at RECEIVER. 

TUNE and then at OPERATE (MIC. button 

pressed). The difference in readings should 

give the normal p-a plate current. Watch for 

sparking and overheating in the p-a tube it- 
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self. If there is output from the preceding 

stage and none from the power amplifier, 

cneck the voltage and resistance readings for 

the stage and the tube itself. Also check its 

alinement. 

167. Check of Audio Stages 
Replace the bottom cover plate and place the 

transmitter on the mounting for check with 

the associated receiver. Turn the SIDETONE 

(or INTERPHONE on some transmitters) 

control to maximum and operate the transmit- 

ter on INTERPHONE. Speak into a micro- 

phone. Sidetone should be heard in the asso- 

ciated receiver. As an over-all check of the 

audio stages and the transmitter itself, oper- 

ate the transmitter on RADIO and listen on 

169. Transmitter Trouble-Shooting Chart 

the receiver of another set. This should give 

a satisfactory check for both operation and 

noise in the transmitter. If there is trouble in. 

the audio stages make a voltage and resistance 

check of both stages. Operating the transmit- 

ter on both RADIO and INTERPHONE with 

its own receiver also gives a satisfactory check 

of the operation of the control circuits. 

168. Intermittent Trouble 
Whenever a complete inspection of a transmit- 

ter is made every effort should be made to lo- ` 

cate and clear intermittent trouble. This may ` 

be done by complete inspection of parts and 

wiring and many intermittent troubles may be 

made to recur by gently shaking or jarring the 

transmitter. 

| 
Symptoms | Probable trouble Corrections 

——————— 

1. Pilot lamp does not light 1. Burned out lamp. 

Open connection in pilot lamp cir- when the TRANSMIT- 

TER ON-OFF switch is cuit. 

turned to ON. Transmit- 

ter normal otherwise. 

2. Set dead. Pilot lamp and 2. Dead battery. 

tubes do not light. Open battery leads or connection. 

1. Replace. 

Replace. 

2. Replace or recharge. 

Repair or replace leads. 
3. Pilot lamp lights but dyna- 3. Defective relay S102. 3. Replace. 

motor cannot be started. Poor contact of dynamotor jacks. 

Defective dynamotor. 
Clean jacks. 

See paragraph 171. 
4. Dynamotor operates at no 4. Open fuse F101. 4. Replace. 

load as indicated by high Open cireuit in high-voltage sup- Repair. 
speed whine. ply leads. 

5. Dynamotor operates at low 5. High voltage overload. 5. Check for a resistance reading of 
speed. 4,500 to 5,500 ohms between ter- 

minals 4 and 8 of power input 
plug PG103. If resistance read- 

ing is low, check for shorted 
plate or screen capacitors. 

6. Dynamotor can be turned 6. Faulty interphone wiring. 6. Check for open or grounded inter- 
on by local microphone phone wiring. 
or RECEIVER TUNE 

position of RECEIVER 

TUNE-OPERATE 

switch but cannot be 

turned on by remote in- 

terphone microphone. 
7. High meter readings (par. 7. Excessive excitation. 7. Make voltage and resistance check 

164). Bias failure. of suspected stage. Also check 
Plate voltage failure. alinement. 
Insufficient loading. 

8. Low meter readings (par. 8. Grid circuit off resonance, 8. Same as step 7. 
164). 

9. Grid current of one stage 9. Tube h preceding stage failing. 9. Replace defective tube, 
gradually decreasing 

daily. 

10. No meter reading in опе | 10. Excitation failure. 

Grid circuit off resonance. 

Open grid circuit. 

stage only. 
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11. On any one channel, the channel, the 

meter indicates in posi- 

tion No. 6 only. 
12. Erratic reading. 

`. 

13. Meter attempts to read 
backward. 

14. ANT CUR reading low. 

EC Power amplifier current 

reading. This reading, 

which should be about 30, 
is the difference between 
the readings taken when 

the meter switch is in 

position No. 6, the 

TUNE-ANT CUR switch 

is at TUNE, and the 

RECEIVER TUNE-OP- 
ERATE switch is first 

at RECEIVER TUNE 
and then at OPERATE 

(microphone button de- 

pressed). 

a. High reading. 

b. Reading gradually increas- 
ing daily. 

c. Low reading. 

11. 

12. 

13. 

14. 

15. 

16. 

Probable trouble 

Defective crystal oscillator tube 
V107. 

Defective crystal. 

Intermittent circuit in bias sup- 
ply. 

Defective tube. 

Intermittent in preceding stage. 

Coupling capacitor to preceding 

stage shorted. 

Antenna trimmer capacitor mis- 
alined. 

See substeps below. 

. Plate circuit off resonance. 

Loss of excitation. 

Gassy tube V104. 

. Gassy tube V104. 

. Low plate voltage on V104, 

Insufficient loading. 

Low filament emission. 

. V104 filament emission decreas- 

ing. 

. Defective antenna relay S101. 

Open plate circuit. 

Faulty audio circuit. 

. Replace. 

Replace. 

. Repair. 

Replace. 

Repair. 

. Replace. 

. Readjust. 

. See substeps below. 

. Retune. 

Check C121. 

Replace. 

. Replace. 

. Check resistance to g; and. 

Check tuning and alincment. 

Replace V104. 

. Replace V104. 

. Replace. 

Repair. 

. Wind a length of wire around the 

sleeve of the PL-55 headset 

plug and ground the other end 

of the wire to the transmitter 

chassis. Connect a 0.05-mf ca- 

pacitor to the tip of the headset 
plug. Depress the microphone 

button, speak into the micro- 

phone, and touch the capacitor 

lead of the headset to the upper 
terminal (white with black 
tracer) of microphone jack J102. 
Speech should be heard. If not, 
check the microphone circuit. 

In a similar manner touch the ca- 
pacitor in turn to the following 
points: plate of V105, plate of 
V106, terminal 1 or 7 of TS401 
on the mounting. Loss of sidetone 
between any two points indi- 
cates the trouble point. Make 
tube checks and resistance and 
voltage measurements of the 
faulty stage or circuit. 
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Figure 95. Radio Transmitter BC-604—(*), apparatus location diagram, 

end view and detail through section А-А. 

TL56205S 



1071 10153! :С157 s 'CHné t ; { ; 0 
O, M а D St \ 
Өе. eG eGe.e0e 002: оба 

ry as AN mi jM کپ‎ 

re oe 

CRYSTAL 

OPERATING 

COMPARTMENT 72 

эм! OF/T а 

7.562065 

Figure 96. Radio Transmitter BC—604—(*), apparatus location diagram, top view. 
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Figure 97. Radio Transmitter BC—604—(* ), apparatus location diagram, front view. 
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Section XVIII. TROUBLE SHOOTING 
DYNAMOTORS 

170. General 

a. A trouble-shooting chart for the dynamo- 
tors is given in paragraph 171. However, all 
of the indicated corrections are not authorized 
in the field. According to TB SIG 134, field 

reports and laboratory tests have shown that 

major repair operations on dynamotors, such 

as armature or field coil rewinding, commu- 

tator replacement, armature ball bearing re- 

placement, or replacement of any part other 

than brushes, brush assemblies, brush holders, 

or parts of the filter assembly, has resulted in 
premature failures and consequent short oper- 
ating life. The discontinuance of all major 
repair operations is, therefore, deemed neces- 
sary and, beyond preventive maintenance, only 
minor repair operations or the complete re- 
placement of dynamotors is authorized in any 
repair organization. 

b. The above limitations should be kept in 
mind when using the dynamotor trouble-shoot- 

ing charts. For further information, refer to 

TB SIG 134. 

c. Schematic and wiring diagrams are given 

in figures 125, 126, and 127. 

171. Dynamotor Trouble-Shooting Chart 

Symptoms Probable trouble Corrections 

1. Failure to start, or dynamo-| 1. No 4-с supply; open or loose con- | 1. Check d-c supply and tighten con- 
tor stops. nection. nections. 

Brushes not seated properly; dirty, Remove brushes, Clean thoroughly 
sticking, or worn brushes. and reseat or replace as required. 

Poor commutation; dirty or rough Clean commutator and brushes; if 
commutator. rough, sand with No. 0000 sand- 

paper, turn commutator and un- 

dercut mica. 

Worn bearings; armature strikes Replace bearings. 
pole faces or connections. 

Defective armature; short-circuited Replace armature. 

or open-circuited. 

2. Excessive arcing at brushes. | 2. Poor commutation; dirty or rough | 2. Clean commutator and brushes; if 
commutator. rough, sand with No. 0000 sand- 

paper, turn commutator and un- 

dercut mica. 
Brushes not seated properly; dirty, Remove brushes. Clean thoroughly 

sticking, or worn brushes. and reseat or replace as required. 
Defective brush spring. Replace brush assembly. 
Short circuit between bars; dirty Clean commutator, or replace arma- 
commutator. ture. 

Open-circuited armature coil. Replace armature. 

3. Rapid brush wear. 3. Excessive arcing. 3. See step 2 above. 
High mica. Replace armature. 
Dirty commutator. Clean commutator and brushes; 

smooth with No, 0000 sandpaper. 

4. Excessive noise picked up in | 4. Sparking at commutator. 4. See step 2 above. 

Radio Receiver BC-603- 
* 

Us Loose connections. Tighten connections. 

Capacitor open- or short-circuited. Replace capacitor. 

5. Excessive noise and vibra- | 5. Armature striking internal wiring. | 5. Rearrange wiring. 

tion. Armature striking pole pieces. 

Worn bearings. 
Replace bearings. 

Replace bearings. 
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Section XIX. REPAIRS 

172. Replacement of Parts in Mounting 
FT-237-(*) 

a. METHOD FOR REMOVING COAXIAL CABLES 

FROM L AND T CONNECTORS. (1) Remove the 

covers from the rear and end channels of the 

mounting. 

(2) Unsolder at the ground clips the ground 

wires running from the ferrule of the coaxial 

cable to the ground clips in the cnannel; re- 

move the varnished sleeving and bend the 

wires back from the channel. 

(3) Remove the cover clips from the con- 

nectors and unsolder the connecticns inside 

the connectors. 

(4) Loosen the Bristo setscrew on the un- 

der side of the connectors, cut the tie strings 

which hold the coaxial cable in position and 

pull out the coaxial cable and connectors from 

the rear channel. 

(5) Cut the tie strings holding the coaxial 

cable in position in the end channel, unsolder 

the connection between the coaxial cable and 

the capacitor, remove the screw and nut 

from the coaxial cable ground clamp and pull 

out the coaxial cable from the end channel. 

(6) With the connector held in a pair of 

gas pliers in the left hand, place the connector 

against the tip of a 200-watt soldering iron 

(held stationary) and remove the cable from 

the connector by pulling with the right hand 

when the solder in the connector has been 

heated sufficiently to become fluid. Remove the 

excess solder from the connector by tapping 

it while hot against a solid object. (This per- 

mits ready re-use of the connector.) The 

ground clip at the end of the coaxial cable may 

be removed and prepared for re-use in the 

same manner as for connectors. 

b. METHOD FOR SOLDERING COAXIAL CABLES 

To L AND T CONNECTORS. (1) Assemble the 

ground wire to the ferrule by wrapping bare, 

tinned 22-gage wire approximately three-quar- 

ters of a turn around the cable close to the 

ferrule and approximately 3 turns around the 

ferrule as close to the end of the ferrule as 

practicable. (The wire should be twisted 

around the open (flat) bead end of the cable.) 

Spot solder the wire to the ferrule (one spot) 

and cut off the wire end wrapped around the 

cable. The other end of the wire should be left - 
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approximately 3 inches long. Do not heat the 

coaxial any more than is absolutely necessary 

to solder it, otherwise the beads in the coaxial 

cable will soften. 
(2) Insert the cable into the connector (L 

or T) far enough so that the bead is approxi- 

mately 1/16 inch inside of the milled-out por- 

tion of the connector. With the connectur and 

the cable held in a vertical position, solder the 

ferrule of the cable and the ground wire to 

the connector, using a 200-watt soldering iron 

and evoiding unnecessary heating of the cable. 

(3) With the cable in a horizontal position, 

solder the ground clamp to the ferrule at the 

end of the cable. To avoid twisting the cable, 

solder the ground clamp at approximately 90° 

to the long axis of the portion of the connector 

having the Bristo setscrew. 

(4) Place the cable in a position adjacent 

to and approximately parallel with the rear 

channel. Assemble the varnished tubing on the 

ferrule ground wires and connect and solder 

the ground wires to the ground clip at the J— 

401 and J—402 receptacles. 

(5) Place the coaxial cable in the channel, 

push the connectors into position on the r-f 

terminals of the J—401 and J—402 receptacles 

and tighten the Bristo setscrews with a 3/32- 

inch Bristo hexagonal wrench. Assemble the 

ground clamp in the end channel with the screw 

and nut. 

(6) Inside the connectors, twist together, 

solder and clip the coaxial cable wires and 

the wires from the r-f terminal on the J—401 

and J—402 receptacles. 

Note. Make sure that the beads are in position on 

the wire from the r-f terminals on the receptacles 

before twisting the wires together. If necessary, re- 

place the beads. 

Twist together, solder and clip the coaxial wire 

and the capacitor terminal in the end channel. 

(7) Tie the coaxial cable to the hexagonal 

nut of the plunger pin assembly and to the 

local cable (approximately seven ties). 

(8) Replace the channel covers. 

173. Replacement of Parts in Radio Receiver 
BC—603-(*) 

a. RELPACEMENT OF PUSH-BUTTON SELEC- 

TOR. To replace a push-button selector (tuner) 

unit in a receiver the following operations 

must be performed in removing the unit. 



(1) Connections to be unsoldered. Unsolder 
seven (sometimes eight) electrical connections 
at the tuner unit (channel selector) to release 
it from other receiver apparatus. 

(2) Serews to be removed. (a) Remove the 
four screws releasing the front guard of the 
receiver. 

(b) Remove the eight screws releasing the 
front panel. 

(c) Loosen the five screws in the rear of 
the tuner, releasing the tuner unit from the 
receiver chassis. 

(3) Method of replacing tuner (channel se- 
lector) unit. To replace a tuner unit in Re- 

. ceiver BC-603-(*) the following operations 
are necessary: 

(a) With the front panel guard and front 
panel removed from the receiver the tuner unit 
is inserted through the front panel opening 
into the chassis. 

(b) The unit is loosely fastened to the 
chassis by five screws. See step (e) for tight- 
ening. 

(c) With the tuner loosely in place the 
front panel is added, with its apparatus, and 
fastened securely to the chassis by eight 
screws. 

(d) Add the front panel guard to the re- 
ceiver, securing it firmly with four screws. 

(e) Supplement step (b) above by securing 
the tuner firmly to the chassis with the five 
screws in the rear of the tuner. This procedure 
of fastening the five rear screws must be ob- 
served to avoid setting up strain while tighten- 
ing the two front screws which hold the tuner 
in position. (The six other screws which hold 
the front panel do not affect the tuner.) Such 
possible strain might permanently impair the 
accuracy of the tuner. Check to see that all 
push buttons operate smoothly and do not bind 
on the receiver panel. 

(f) Resolder the seven (sometimes eight) 
electrical connections at the tuner unit. 

b. REPLACEMENT OF PUSH BUTTON (PLUNG- 
ER ASSEMBLY) IN CHANNEL SELECTOR. (1) 
Release the push button setting as described 
in paragraph 189. Release all push buttons. 

(2) Removal of serews. (a) Remove four 
Screws to release the front panel guard. 

. (5) Remove eight screws to release the 
front panel. " 

(c) Remove four flathead screws to release 

the tuner front plate and latch plate assembly. 
(3) Removal of latch plate and push-button 

assembly. Puil the lower end of the latch plate 
assembly outward slightly. Grasp the edges 
of the latch plate just behind the face plate 
and pull the latch plate downward. Pull the 
entire assembly outward gently to prevent 
jamming and nurse the top end of the latch 
plate past the edge of the mounting bracket. 
Pull the assembly further until it separates 
from the connecting rods. 

(4) Substitution of push button. With the 
push buttons hanging downward, pull the latch 
plate back against its spring. Remove the 
faulty button and replace it with a new button 
making sure that the notch is in line with the 
notch on the other buttons. Allow the latch 
plate to return to normal. 

(5) Replacement of latch plate and push- 
button assembly. Line up the latch plate as- 
sembly with the connecting rods. Release the 
latch plate and mesh each button separately, 
starting at the top. When all are properly 
meshed, pull all buttons forward so that the 
latch plate can release and hold them. Push 
the assembly into place carefully by nursing 
the latch plate past the mounting bracket while 
the latch plate is pulled down. When it is in 
position, release the latch plate and replace the 
flathead screws to hold it in place. Replace 
the front panel and the front panel guard. Set 
the push buttons for the desired channels as 
described in paragraph 189. 

174. Replacement of Parts in Radio Trans- 
mitter BC—604-(*) 

a. REPLACEMENT OF PUSH-BUTTON SELECTOR 
UNIT. The following operations must be per- 
formed in replacing a push-button selector unit 
of a transmitter: 

(1) Connections to be unsoldered. (a) Un- 
solder the short and long coaxial cables at an- 
tenna post A on the rear of the front panel. 
Also unsolder R155 from this post. 

(b) Unsolder the short coaxial cable at an- 
tenna relay S101. 

(c) Unsolder at relay S101 capacitor C161 
which connects a long coaxial cable to this 
relay. 

(d) Unsolder, at the relay, the bare wire 
which connects the top of coil L111 to the 
antenna. | 
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(e) Unsolder, at the bottom of output coil 

L110, the bare wire (covered with varnished 

tubing) which leads to power amplifier screen 

resistor R114 located in the bottom compart- 

ment of the chassis. Also unsolder the black- 

red wire leading from the coil to the local cable 

of the transmitter. 

(f) Unsolder, at insulated stud E, the bare 

wire leading to the bottom of the left-hand 

tuner contact spring assembly. 

(g) Unsolder, at the crystal oven, the 10 

electrical connections to the tuner spring con- 

tact assembly. 

(2) Screws to be removed. (a) Remove the 

screw on top of the selector to release the 

ground terminal lug and wire leading to ground 

post G on the rear of the front panel. 

(b) Remove six screws from the thermo- 

couple, releasing it from its electrical connec- 

tions and mounting. 

(c) Remove the screw which secures to the 

top of the tuner, the ground lug to which are 

connected the ground wires leading to the fer- 

rules of the short and long coaxial cables. 

(d) Remove the screw from the top of the 

tuner, releasing the clamp that holds the long 

coaxial cable in place across the top of the unit. 

Carefully bend this cable to the left so that it 

will not interfere with vertical movement of 

the tuner. 

(e) Remove four screws, releasing antenna 

relay S101 from its location. Rotate the relay 

upward and to the right. 

(f) Remove the gear from the bottom end 

of the tuner shaft by loosening the setscrew 

with the Bristo wrench, and remove the rack 

connecting the tuner to the six-gang capacitor. 

(g) Remove the three screws at the base of 

the tuner, releasing it from the chassis. 

(h) Remove the four screws in the panel 

guard and remove the guard ; unscrew the seven 

front panel screws and rotate the panel about 

its right-hand edge (where cables are located) 

to remove the panel apparatus from the panel 

opening. Lift the channel selector unit out 

through the top opening of the transmitter. 

(3) Method. of remounting channel selector. 

(a) With the front panel guard removed and 

the front panel swung out of the way, insert 

the selector unit into the chassis through the 

top opening of the transmitter. 

(b) Loosely fasten the unit to the chassis 
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by the three screws applied into the base of 

the selector through the bottom opening of the 

transmitter. | 

(c) Repeat in reverse order the remaining 

steps of (1) and (2) above with the exception 

of step (2) (f). 

Caution: When fastening the tuner firmly. 

in position (after the front panel and its ap- 

paratus have been secured to the transmitter), 

observe that the tuner shaft rotates freely; if | 

it does not, loosen the three mounting screws 

and shift the tuner until the tuner shaft is free 

to rotate without binding action. When locat- 

ing the front panel and tuner in position, make 

sure the push buttons do not rub in the panel 

openings. Y 

(d) With the six-gang capacitor fully en- 
gaged and the pin (on the disk by which this 

capacitor is manually rotated) resting against | 

the front stop in the semicircular opening in 

the right end of the chassis, and with the sin- 

gle-section tuning capacitor at the top of the 

tuner also fully closed (maximum capacitance), 

insert the gear on the tuner shaft, assemble 

the rack in place, and securely tighten the set- 

screw on the gear. Note that the rack is cen- 

trally located and that it may be moved freely 

back and forth over its total travel. 

b. REPLACEMENT OF CAPACITOR ASSEMBLY 

(INCLUDING SIX-GANG CAPACITOR AND TRIM- 

MER CAPACITORS). To remove and replace a ca- 

pacitor assembly in a transmitter the following 

operations are necessary : 

(1) Connections to be unsoldered. Unsolder, 

through the bottom opening of the transmitter, 

all wires connecting to the six-gang capacitor. 

(2) Serews to be removed. (a) Remove at 

the left-hand end of the gang capacitor, the 

screw which holds a bracket and insulated ter- 

minal in place. i 

(b) Through the top opening of the trans- 

mitter remove the four screws which secure 

RADIO-INTERPHONE relay S104 to the top 
of the capacitor assembly. 

(c) Through the bottom of the transmitter 

remove four screws from the trimmer capaci- 

tor assembly bracket, releasing the entire ca- 

pacitor assembly from the chassis. 

(3) Replacement of capacitor assembly. Re- 

move the capacitor assembly; replace with a . 

new unit and reassemble in the reverse order 

from steps (1) and (2) above. 



c. REPLACEMENT OF GANG CAPACITOR IN 

GANG CAPACITOR ASSEMBLY. 
(1) Repeat the operations of b(1) and (2) 

above to release the entire capacitor assembly 

from the transmitter chassis. 
(2) Unsolder all electrical connections be- 

tween the six-gang capacitor assembly and the 

trimmer capacitors. 

(3) Remove four elastic stop nuts on the 

six-gang capacitor assembly to release the 

bracket on which the associated trimmer ca- 

pacitors are mounted. 

(4) Separate the six-gang capacitor from 

the trimmer capacitor assembly bracket re- 

leased by the stop nuts. 

(5) Replace the six-gang capacitor with a 

new unit and reassemble, with the trimmer 

capacitor assembly, into the transmitter chassis. 

d. REPLACEMENT OF TRIMMER CAPACITOR AS- 

SEMBLY. (1) Repeat the operations of c(1) to 

(4) above. 
(2) Replace the trimmer capacitor section 

with a new unit and reassemble, with the six- 

gang capacitor assembly, into the transmitter 

chassis. 

e. REPLACEMENT OF PUSH BUTTON (PLUNGER 

ASSEMBLY) IN TRANSMITTER CHANNEL SE- 

LECTOR. To remove and replace a selector push 

button in the transmitter the following opera- 

tions are performed: 

(1) Unsolder the long and short coaxial 

cables at antenna post A on the rear of the 

front panel. 

(2) Remove the screw from the frame at 

the top of the selector unit to release the ground 

terminal wire leading to ground post G on the 

rear of the front panel. 

(3) Remove the tie-string which supports 

the short coaxial cable in position near the 

left-hand post of the panel meter. 

(4) Remove the four screws holding the 

front panel gvard. 

(5) Remove the seven screws holding the 

front panel and rotate the panel outward about 

its right-hand edge. 

(6) Remove the four screws on the tuner 

front plate and latch plate assembly in order 

to release the push buttons. 

(7) Pull the defective plunger (push but- 

ton) forward to separate it from its associated 

rod. 

(8) Replace the plunger and reassemble. - 

fi REMOVAL OF TUNING COILS IN LOW-POWER 

STAGES. (1) Unsolder the leads to the upper 

and lower terminals of the defective coil wind- 

ing (L106, L107, L108, L118, or L119). 
(2) Break the glyptal seal at the bottom of 

the cylindrical metal tube in the top compart- 

ment. 

(3) Unscrew the metal tube from the coil 

form. 
(4) Remove the coil winding assembly from 

the chassis by withdrawing it from its location 

hole into the bottom compartment of the trans- 

mitter. 

g. REMOVAL OF COAXIAL CABLE TERMINALS 

FROM PLUG PG101. (1) Unsolder the ground 

straps between the coaxial cable ferrules and 

the chassis. 
(2) Remove two screws and hexagonal nuts 

from each end of the plug to release the two 

metal plates (clamps) that hold the cable ter- 

minals in place. 

(3) Remove the metal clamps and pull the 

cables and terminals from their locations in 

the plug. 

175. Disassembly of Dynamotors for Lubrica- 
tion of Armature Bearings (Fig. 60) 

a. Remove the end bells (A) by cutting the 

keying wires on the end of the dynamotor. 

b. Remove screws (B), washers (C), and 

lockwashers (D). Wipe out loose dust and dirt. 

c. Take out screws (E) holding the bearing 

retainer plate (F). 

d. Remove the retainer plate, being careful 

not to lose any shims from the end of the shaft. 

e. To lubricate the armature bearings see 

paragraphs 87 and 88. 

176. Disassembly and Reassembly of Dyna- 
motor Armature (Fig. 60) 

a. ARMATURE REMOVAL. (1) Remove both 

end covers (A). 

(2) Remove the brush-holder caps (G) and 

brushes (H and I) at both ends of the dyna- 

motor. Note that each brush is marked for cor- 

rect replacement. 

(3) Wipe loose dust or dirt from the unit. 

(4) Disconnect the leads from the stator 

windings (K) to the brush holders at the high- 
voltage end of the unit. 

(5) Remove the nuts (L) on the through 
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bolts (M) at the high-voltage end of the ma- 

chine. Remove the high-voltage end bearing 
bracket (N). 

(6) The armature may be slid out of the 

low-voltage end bearing and removed. 

(7) Bearing bracket (0) on the low-voltage 

end may now be removed, if desired, after 

removing the stator connections at the end. 

The bearing brackets are so designed that they 

cannot be interchanged. 

b. REASSEMBLY. Roverse the procedure for 
disassembly. Precaution should be taken not 
to scratch the commutator, damage the coil 
winding, or get dirt into the bearing. When 
remounting the bearing retainer plates, care 
should be taken in adjusting the shims as re- 
quired so that the armature shaft has a per- 
ceptible end play (0.005 inch), not exceeding 
0.005 irch. Shims should be cf the proper 
diameter so as to bear between the outer race 
and the retainer plate. Use shims on both ends 
of the shaft; do not take up play by putting 
all shims on one end. 

177. 

a. If the finish on the case is badly scarred 
or damaged, touch up the exposed surface in 
order to prevent rust and corrosion. Using 
No. 00 or No. 000 sandpaper, clean the surface 
down to the bare metal until the finish is 
bright and smooth. Apply paint with a small 
brush. 

Caution: The use of steel wool is not rec- 
ommended. Although it removes rust rapidly, 
small particles of metal fall into the case and 
may cause internal electrical shorting and 
grounding of circuits. 

b. If a complete repainting job is necessary, 
proceed as follows: 

(1) Remove the chassis from the case. 
(2) Clean corroded metal with dry-cleaning 

solvent (SD). 

(3) If the dry-cleaning solvent (SD) does 
not remove the rust, use sandpaper to com- 
plete the rust removal. 

(4) Mask the metal nameplates. 
(5) Spray the entire case using a paint 

which is authorized by existing regulations. 
(6) By hand, touch up those areas adjacent 

to the nameplate which the spray failed to 
cover. 

Rustproofing and Repainting 
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178. Unsatisfactory Equipment Report 

a. WD AGO Form 468 (War Department . 

Unsatisfactory Equipment Report) for equip- 

ment used by Army Ground Forces and techni- 

cal services will be filled out and forwarded 

through channels to the Office of the Chief 

Signal Officer, Washington 25, D. C., when ' 
trouble occurs more often than is normal, as ` 

determined by qualified repair personnel. 
b. AAF Form 54 (Unsatisfactory Report) | 

for equipment used hy Army Air Forces will . 
be filled out and forwarded to Commanding ` 
General, Air Matériel Command, Wright Field, ` 
Dayton, Ohio, in accordance with AAF Regula- 

tion No. 15—54, when trouble occurs more often 

than is normal, as determined by qualified re- 

pair personnel. 

Section XX. ALINEMENT AND ADJUSTMENT 

179. Emergency Check of Receiver Output 
Volume and Circuit Alinement 

a. GENERAL. When the testing equipment 
for precision servicing of a receiver is not 

available, a rough check of alinement of the 

receiver circuits may be made as described 

below. The tests described may be made with 

the receiver mounted in the vehicle. Misalined 

circuits so found may be realined with a mini- 

mum of testing apparatus by following the di- 

rections in paragraphs 180 and 181. The loca- 
tion of the alinement controls for the receiver 
is shown in figure 101. 

b. TESTING APPARATUS REQUIRED. 

1 transmitter known to be in good condi- 
tion. 

1 Microphone T-17 or Microphone T-33. 
1 output meter of Test Set I-56—(*) 

equipped with a 314-foot assembly of 
Cordage CO-144 and Plug PL-55. 

1 voltohmmeter of Test Set I-56-(*), or 
a 1,000-ohm-per-volt voltmeter, 3-volt. 
scale. 

c. CHECK OF OUTPUT VOLUME. (1) Install 
the transmitter on the mounting. 

(2) Plug in à microphone and adjust the 
transmitter and receiver to the same channel 
(the transmitter not operating). 

(3) Connect the plug and cord assembly of 
Test Set I-56-(*) to the + and voltmeter. 
(VM) terminals of the output meter, adjust: 
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GROUNO SIDE CONNECTION OF SIGNAL 
GENERATOR FOR I.F. CIRCUIT ALIGNMENT 

HIGH SIDE CONNECTION OF SIGNAL 
GENERATOR FOR LE CIRCUIT ALIGNMENT 

| суз I 
I (R.F OSCILLATOR) 

LEFT SIOE VIEW, OF RECEIVER, COVER REMOVED, SHOWING LOCATION OF ALIGNMENT CONTROLS 

REMOVE COVER FOR 
TRIMMER ADJUSTMENT 

NOTES: 
1. WHEN THE SHUNTING RESISTANCE 

IS CONNECTED ACROSS TERMINALS 
| АМО 2 AS DESCRIBED UNDER 
"ALIGNMENT OF THE INTERMEDIATE 
CIRCUITS" THE ADJUSTING SCREW 
"S" ACCESSIBLE THROUGH THE 
TOP OF THE FILTER CAN ON THE 
OTHER SIOE OF THE CHASSIS 
SHOULD BE ADJUSTED. 

, WHEN THE SHUNTING RESISTANCE 
IS CONNECTED ACROSS TERMINALS 
3 AND 4 AS DESCRIBED UNDER 
"ALIGNMENT OF THE INTERMEDIATE 
CIRCUITS" THE ADJUSTING SCREW 
"P" ACCESSIBLE THROUGH THE TOP 
OF THE FILTER CAN ON THE OTHER 
SIOE OF THE CHASSIS SHOULO ВЕ 
ADJUSTED E 

. ADJUSTING SCREWS ARE ACCESSI- 
BLE THROUGH CAN COVER ON OTHER 
SIOE OF CHASSIS. 

CONNECT HIGM SIDE OF SIGNAL 
GENERATOR OUTPUT TO TERMINAL 
6 OF FL3 THROUGH А .006 MF. 
MICA CAPACITOR FOR DISCRIMINATOR 
(FL4) ADJUSTMENT CONNECT LOW 
SIDE OF SIGNAL GENERATOR TO 
CHASSIS. 

CONNECT + SIDE OF IO00“VOLT 
VOLTMETER TO THIS POINT WHEN 
VOLTMETER IS USED AS A TUNING 
INDICATOR FOR EMERGENCY ALIGN- 
MENT PROCEDURE. 

TL56215S 

Figure 101. Radio Receiver BC-603-(*), location of alinement controls. 

the meter for the 15-volt scale, and insert the 

plug into one of the PHONES jacks on the re- 

ceiver. 

(4) Turn the SPEAKER switch on, throw 

the TUNE-OPERATE switch to OPERATE, 

the RADIO & INT—ONLY switch to RADIO 

& INT, and the SQUELCH switch to OFF. 

Adjust the SENSITIVITY and VOLUME con- 

trols to the extreme right (maximum volume). 

(5) Turn ON the transmitter and the re- 

ceiver and, after the vacuum tubes are hot, 

throw the RECEIVER TUNE-OPERATE 

switch on the transmitter to RECEIVER 

TUNE. 

(6) Operate the microphone switch and 

whistle for about 3 seconds or shout into the 

microphone. The output meter should indicate 

12 volts or more; if it does not, check the re- 

ceiver in accordance with section XVI. (Tune 

the receiver to the transmitter frequency.) 

(7) Check the receiver VOLUME control 

by turning the control to the extreme left while 

whistling or shouting. The output meter read- 

ing should decrease uniformly to 1 volt or less; 

if it does not, it indicates that the volume con- 

trol may be defective or the amplifiers may be 

noisy. 

d. CHECK OF CIRCUIT ALINEMENT. (1) Re- 

move the receiver dust cover and place the re- 

ceiver in the right-hand position of the mount- 

ing. Leave the left-hand position vacant. 

(2) Turn the SPEAKER switch ON, throw 

the TUNE-OPERATE switch to TUNE, and 

the SQUELCH switch to ON. Adjust the SEN- 

SITIVITY and VOLUME controls to the ex- 

treme right. 

(3) Press any convenient channel push but- 

ton on the transmitter and start the transmit- 

ter filaments and the receiver. After the trans- 

mitter tubes have heated, throw the RE- 
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CEIVER TUNE-OPERATE switch to RE- 
CEIVER TUNE. 

(4) Manually tune the receiver to zero beat 
with the transmitter frequency. Make sure 
that the CALL SIGNAL lamp lights. Read 
the setting of the receiver dial. 

(5) Carefully adjust the tuning dial to each 
side of the zero-beat setting until the CALL 
SIGNAL lamp goes out. Note the two dial 
readings at which the lamp goes out. The lamp 
should remain lighted over approximately 
three channel divisions, and the zero-beat set- 
ting should be close to the center of this tuning 
range. 

(6) Set the SENSITIVITY control to the 
extreme left (minimum sensitivity) and care- 
fully adjust the tuning dial to each side of the 
zero-beat setting. The lamp should remain 
lighted over approximately two channel divi- 
sions; and the zero-beat setting should be at 
the center of this tuning range, within + one- 
half channel. 

(7) If the zero-beat setting is found to be 
not centered, in steps (5) and (6) above, ob- 
tain the reduced-voltage points as described in 
the following paragraph and realine the cir- 
cuits as outlined in e below. 

e. REDUCED-VOLTAGE POINTS. (1) Connect 
the voltmeter across the limiter cathode choke 
(L1), by connecting between terminal 5 of V6 
and ground, with the — terminal of the meter 
connected to ground. 

(2) Turn the SPEAKER switch OFF, set 
the TUNE-OPERATE switch on OPERATE, 
and throw the SQUELCH switch OFF. 

(3) With the transmitter operating on RE- 
CEIVER TUNE, manually tune the receiver 
dial for a maximum deflection of the voltmeter. 
Note the voltmeter reading and the dial setting. 

(4) Carefully adjust the tuning dial to each 
side of the maximum deflection until the volt- 
meter indicates three-fourths of the maximum 
voltmeter deflection. Note the two dial read- 
ings so obtained. These are the reduced-volt- 
age points. The dial should be found adjust- 
able to between + 14 and = 1 channel division 
without reducing the voltmeter indication to 
less than three-fourths of its maximum de- 
flection. 

(5) Throw on the SPEAKER switch and 
the SQUELCH switch, and turn the TUNE- 
OPERATE switch to TUNE. . 
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(6) Tune for zero beat with the transmit- 
ter frequency. The zero-beat setting of the 
dial should be centered between the reduced- 
voltage points. If the zero-beat setting is not 
centered, the i-f oscillator should be adjusted 
as described in paragraph 1810(2). If the 
zero-beat setting is centered with respect to 
the reduced-voltage points but not centered 
with respect to the dial settings at which the 
CALL SIGNAL lamp goes out, realine the’ 
discriminator circuit, FL4, as described in 
paragraph 1810(5). 

180. Emergency Alinement of Radio,Receiver 
BC—603-(*), Using Good Receiver 

a. GENERAL. When a receiver is found to be 
out of alinement it can be put into serviceable 
condition if another receiver in good condition 
or a transmitter in good condition is available. 
Check such emergency alinement in accordance 
with paragraph 184. The method using a good 
receiver is described first as it permits com- 
plete alinement of the receiver. 

b. METHOD. (1) Testing apparatus required. 
The following testing equipment is required: 

1 receiver known to be in good cordition. 
1 insulated 14-inch hexagon socket wrench. 
1 resistor, 1,000 ohms (not critical), 

equipped with clips. (The clips should 
be insulated, if possible, to avoid acci- 
dental short-circuits.) 

1 voltmeter of Test Set I-56-(*) or other 
voltmeter of 1,000 ohms or more per 
velt, equipped with approximately. 3-foot 
leads (preferably twisted) and clips. 

1 twisted pair (1 wire with tracer) about 
3 feet long, with clips at both ends, one 
wire to have a capacitor of 0.001 micro- 
farad (mf) or larger between the wire 
and the clip. 

1 wire about 8 inches long, with clips at 
both ends. 

3 wires each about 1 inch long, with clips 
at each end. 

1 cord CD-786. 
Caution: When connecting or disconnecting 

these wires turn the receiver OFF each time 
to avoid shocks or equipment damage. 

(2) Preliminary steps. The following steps 
in receiver alinement are divided functionally 
for convenience in description and understand- 
ing; but remember that in most cases a change 



in the alinement of any of the parts involves 

checking the adjustment of the other parts. 

The receiver under test will be referred to as 

the trouble receiver in the following discussion. 

(a) Remove the covers from both receivers. 

(b) Place all switches at OFF (or down- 

ward) in both sets. 

(c) Apply appropriate power to both sets. 
The two receivers must not be on the same 
mounting. Cord CD-786 is provided for such 
uses as this. 

(d) Turn both sets ON and set the TUNE- 

OPERATE switches to TUNE. 

(e) Allow both sets 10 to 15 minutes to 

warm up. 

(f) Connect both chassis together using one 

wire of the above twisted pair. Use the wire 

which does not have the capacitor in series. 

(3) Tuning of I-F Oscillator and I-F Ampli- 

fier Tuned Circuits FL1, FL2, and FL3. A sig- 

nal from the i-f oscillator in the good receiver 

is picked up by connecting the 0.001-mf capaci- 

tor (which is attached to the twisted pair as 

discussed above) to terminal 7 of FL4 of the 

good receiver. The other end of the wire in 
series with the capacitor goes to the control 
grid (terminal 4) of the mixer (V2) in the 

trouble receiver (step (c) below). This signal 

passes through the i-f amplifier and is used to 

beat with the i-f oscillator in the trouble re- 
ceiver. Thus this i-f oscillator can be tuned 
to agree with that in the good receiver. As a 

quantitative indicator for tuning the i-f cir- 

cuits a 3-volt (1,000 or more ohms per volt) 

voltmeter is bridged across L1 (step (e) be- 

low). A rough adjustment of FL1, FL2, and 

FL3 (step (f) below) may be necessary in 

order to pass enough i-f tone for beating with 

the i-f oscillator. Unless the i-f amplifier in 

the good receiver is shorted (step (b) below), 

noise will be superimposed on the test signal. 

In order to avoid undesirable interference in 

the alinement, the r-f oscillator in the trouble 

receiver is disabled by increasing the bias on 

the grid (step (a) below). In order to avoid 

flattened response and consequent errors in 

alinement, the d-a-v-c load resistor, R14, is 

shorted (step (a) below). In alining the sec- 

ondary of an FL unit a 1,000-ohm resistor is 

connected across the primary to improve the 

accuracy of the adjustment. Similarly, in alin- 

ing the primary the resistor is connected across 
the secondary. 

(a) Short-circuit terminals 7 and 8 of FL3, 

and short R14 of the trouble receiver. Also 

connect terminal 5 of V3 to C25, the side to 
which blue tracer wires are attached. 

(b) Short terminals 1 and 2 of FL3 of the 

good receiver with short clip lead. 

(c) Connect terminal 7 of FL4 in the good 

receiver through the series capacitor to ter- 

minal 4 of V2 in the trouble receiver. Use for 

this the remaining wire of the twisted pair 

(the wire which has the capacitor in series). 

The untwisted part at the ends should be as 

short as possible. The capacitor should be near- 

est to the good receiver. 

(d) Place the SPEAKER switch of the 

trouble receiver at ON. 

(e) Clip the 3-volt meter across L1 of the 

trouble receiver with the negative side on the 
ground lug. 

(f) If the receiver is seriously misalined, 

adjust the slugs in FL3, FL2, and ЕІЛ, in that 

order, approximately for maximum meter 
reading. 

Note. If no change in meter reading is observed 

when the slugs of FL3 are adjusted, turn the good 

receiver ON and OFF and note the deflection of the 

meter. If this does not cause any change in deflection 

the trouble receiver may be faulty and require service. 

If the deflection is too small for satisfactory reading, 

the connection at terminal 7 of FL4 may be moved to 

terminal 2 of FL4 to obtain a larger reading for the 

preliminary adjustment. After that preliminary adjust- 

ment it should be returned to terminal 7 of FL4 which 

gives a signal strength more appropriate for the sub- 

sequent tests. 

Caution: The lockwashers on the tuning 

slugs of the tuned circuits may be damaged by 

turning the slug in too far. When any adjust- 

ment of these units is made, make sure that 

the tuning slug binds sufficiently to insure per- 

manency of setting. If it feels loose during ad- 

justment, tighten the lockwasher by turning it 

to the right with a small screwdriver. 

(g) Aline LCUA of the trouble receiver for 

zero beat and then turn the TUNE-OPERATE 
switch to OPERATE. 

(h) Clip a 1,000-ohm resistor across ter- 

minals 3 and 4 of FL3. Adjust the primary 

slug, (P), for maximum meter reading. 

(i) Remove the 1,000-ohm resistor and clip 

it across terminals 1 and 2 of FL3 and adjust 
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the secondary slug, (S), for maximum meter 

reading. 

(j) Repeat step (h) for FL2. 

(k) Repeat step (i) for FL2. 

(1) Repeat step (h) for FL1. 

(m) Repeat step (7) for FL1 and remove 

the 1,000-ohm resistor when the alinement is 
completed. 

(m) It is advisable to check all adjustments, 

especially that of LCU4. 

(4) Tuning of FL4, Discriminator Circuit. 

The voltmeter is connected across the discrimi- 

nator load resistors (step (a) below). The 

secondary is adjusted for zero d-c output in 

this meter (step (b) below). As the secondary 

slug is adjusted through the proper point, the 

d-c reading will change polarity. The a-v-c is 

restored to operation and the delay bias re- 

moved (step (c) below) ; and the meter is con- 

nected across the resistor (R38) in the plate 

circuit of V1 (step (e), below) thus giving an 

indication of a-v-e action amplified through 

V1. The primary of FL4 can then be adjusted 

for a minimum reading in the meter. The 

1,000-ohm shunt is used across the output of 

FL1 (step (d) below) to control the gain. 

(a) Remove the meter and bridge it across 

terminals 3 and 7 of FL4. Polarity of the 

meter cannot be specified as it will depend on 

the adjustment. 

(b) Aline the secondary of FL4 for zero 

reading on the meter. Note that as the slug is 

varied in either direction from the zero read- 

ing, the alinement meter should move up scale 

for one direction and down scale for the other. 

(c) Remove the short from R14, and ground 
terminal 1 of FL4. 

(d) Place the 1,000-ohm shunt between ter- 
minals 3 and 4 of FL1. 

(e) Remove the meter and bridge it between 
terminals 5 and 1 of LCU2, the positive lead 
going to terminal 5. It may be necessary to use 
the 30-volt scale. 

(f) Aline the primary of FLA for minimum 
meter reading. 

(g) Remove both the 1,000-ohm shunt and 
the meter. 

(h) Remove the short between C25 and ter- 
minal 5 of V3. 

(i) Remove the lead from terminal 4 of V2 
of the trouble receiver, and from terminal 7 
of FL4 of the good receiver. 
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(7) Remove the short between terminal 1 of 

FL4 and ground. 

(5) Tuning of R-F Oscillator, assuming in- 

termediate frequency to be exactly 2.65 mc. 

This involves beating the r-f oscillator of the 

trouble receiver with that of the good receiver 

to give zero beat in the loud speaker. The- 

stray pick-up in the trouble receiver frum the 

good receiver is sufficient so that no direct 

connection of the radio frequency between the ; 

two receivers is required. The i-f oscillator of. 

the trouble receiver has been adjusted and is 

thus suitable for beating purposes. The meter 

is bridged across L1 (step (a) below) as an 

indicator to show when the current through 

the i-f amplifier is increasing even though the 

frequencies are not close enough together to 

give an audible beat. It is left in this position 

to show when LCU1 and LCU2 are properly 

adjusted. The short is placed across R14 

(step (b) below) to avoid a flattened response 

curve. The i-f oscillator is turned on (step (c) 

below) to provide a beat note. At the upper 

end of the scale, the oscillator is set by adjust- 

ing trimmer С1.7 to give zero beat in the loud- 

speaker. Since the intermediate frequency is 

nominally 2.65 mc, there must be a correspond- 

ing difference between the two oscillators in- 

volved in order to produce a beat tone which 

will pass through the i-f amplifier. For the 

h-f end of the scale, set the trouble receiver 

dial at 28 mc and set the good receiver dial at 
(28.0 — 2.65 —) 25.35 mc. Then the trimmer, 

С1.7, is set for zero beat in the loudspeaker. 

For the low frequency end of the scale set the 

good receiver dial at 20 me and the trouble 

receiver at 22.65 nic. With this setting the slug 

in LCUS3 is set for zero beat. These two ad- 

justments are then made alternately until the 

oscillator tracks satisfactorily at both ends of 

the band. 

(a) Bridge the meter across L1 (negative 

terminal toward ground). 

(b) Place a short across resistor R14. 

(c) Place the TUNE-OPERATE switch of 

the trouble receiver at TUNE and throw the 

TUNE-OPERATE switch in the good receiver 

to OPERATE. 

(d) Assuming the intermediate frequency to 

be 2.65 mc, set the good receiver at (28.0 — 

2.65 =) 25.85 mc and the trouble receiver at 
28 mc. 
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(e) Adjust the r-f oscillator trimmer са- 

pacitor C1.7 of the trouble receiver to give 
zero Lvat in the loudspeaker. 

(f) Still assuming the intermediate fre- 

quency to be 2.65 mc, set the good receiver at 
20 mc and the trouble receiver at (20.0 + 2.65 
=) 22.65 me and, in the same way, adjust the 

slug in LCU3 for zero beat. 

|, (g) Repeat the two preceding steps until 

the r-f oscillator tracks at both ends of the 

band. 

(6) Check of intermediate frequency and 

readjustment of R-F Oscillator. ln the fore- 

going procedure it was assumed that the inter- 

mediate frequency was 2.65 mc. Actually a 

variation in this frequency over a moderate 

range will not interfere with satisfactory oper- 

ation so long as the radio frequency is con- 

sistent with the intermediate frequency. For 

example, if the dial of the trouble receiver is 

set at 28 when the i-f amplifier (and oscillator) 
circuits of the good receiver and the trouble 
receiver are tuned for 2.5 mc, then set the dial 

of the good receiver zt (28.0 — 2.5 —) 25.5 

mc for alining the r-f oscillator in the trouble 

receiver. Otherwise the dial calibration will 

not be correct. For this reason, it is desirable 

to make the following tests which supplement 

paragraph 1800 (5) rather than supersede it. 

The trouble receiver is set (in the middle of 

the range) at 24 mc and the good receiver is 

adjusted to a frequency which will give zero 

beat with the i-f oscillator in the trouble re- 

ceiver. The reading on the dial of the good 

receiver should be very close to (24.0 — 2.65 

—) 21.35. (This reading serves as a guide. 

The second beat, to be obtained near 26.65, is 

a better indication of the accuracy of adjust- 

ment.) A similar beat, though not so strong, 
can be obtained by tuning the good receiver 
the same distance above the trouble receiver. 

(If the beat note cannot be found readily, be- 

cause of insufficient pick-up, connect the bared 
end of a piece of insulated wire to the ANT 

post of the trouble receiver and extend it across 

the top of the good receiver to act as an an- 

tenna. Remove this wire when the observa- 

tion is complete.) This dial setting should be 

between 26.6 and 26.7 mc. This allows for 

the 0.05-me tolerance at (24 + 2.65 =) 26.65 

me. If it falls within that range, the r-f oscil- 
lator is properly tuned and no further work 

on it is necessary. If not, steps (d) through 

(g) below should be followed. Assume, as an 
example, that the two dial settings giving zero 

beat were 21.35 and 26.35 mc. Half the differ- 

ence between these frequencies represents the 

true intermediate frequency which, in this ex- 

ample, comes out as 2.5 me. This figure is 

then used instead of 2.65 in steps (d) to (g) 

below. Ordinarily, the necessary correction 

will be obtained by a slight change in trimmer 

C1.7 at the high end of the scale. The procedure 

to be followed if a correction is necessary is 

described in steps (a) to (g) below. 

(a) Set the dial of the trouble receiver to 

24 mc. 

(b) Adjust the dial of the good receiver to 

give zero beat at approximately 21.35 mc and 

note the dial reading at which it occurs. 

(c) Leaving the trouble receiver tuned to 

24 mc, retune the good receiver to obtain the 

(somewhat weaker) beat note between 26 and 

27 mc. Note the dial reading. 

(d) By subtraction, obtain the difference 

between the two dial readings obtained in 

steps (b) and (c). 

(e) Divide this difference by 2. 

(f) The value obtained in this way is the 

actual intermediate frequency. 

(g) Repeat the alinement procedure ((5) 

(d) to (g), inclusive) for the r-f oscillator, 

using this value in place of 2.65 mc. 

(h) Make certain that the r-f oscillator 

tracks at both ends of the band. 

(1) Remove the short from terminals 1 and 

2 of FL3 in the good receiver. 

(j) Replace the cover on the good receiver. 

(7) Adjusting LCU1 and LCU2. In tuning 

the r-f circuits, a shunt is placed across FLI1 

(step (a) above) to avoid limiting action. Also, 

R14 is shorted for reasons discussed above. 
If the trouble receiver is not in a mounting, 

the ground on the primary at LCUI is floating. 

Therefore, terminal 4 of LCU1 must be shorted 

directly to ground (step (b) below). Also, 

short the antenna post (terminal 3 of LCU1) 

to terminal 4 and ground (step (b) below) as 

its effect on the adjustment of the secondary 

would be noticeable if it were allowed to float. 

Without the ground, this floating condition 

would exist as there is no termination across 

the primary of LCU1 when relying on stray 

pick-up for the test signal. For preliminary 
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alinement, at the top of the frequency band, 

the trimmers C1.1, C1.3, and C1.5 are adjusted 

to give maximum reading in the meter; at the 

bottom of the band, the slugs of LCUI and 

LCU2 are adjusted for maximum meter read- 

ing. For final alinement, the 1,000-ohm shunt 

may be removed, the good receiver turned off 

and the final alinement of LCU1 and LCU2 

may be made on noise alone at both ends of 

the scale. This procedure is given as step (k) 

below. 

(a) Place a 1,000-ohm shunt between ter- 

minals 1 and 2 of ELI. 

(b) Short terminals 3 and 4 of LCUI to 

ground, using the shortest wires. 

(c) Set the dial of the trouble receiver to 

28 mc. 

(d) Tune the good receiver at approxi- 

mately 25.35 mc on the dial to give a beat note 

on the loudspeaker. 

(e) Aline C1.1, C1.3, and C1.5 for maximum 

reading on the meter. 

(f) Set the dial of the good receiver at 20 

mc. 

(g) Tune the trouble receiver at approxi- 

mately 22.65 mc to give a beat note. 

(h) Adjust the slugs in both the primary 

and secondary of LCU2 and the slug in LCUI 

for maximum reading of the meter. 

(i) Repeat steps (c) through (A) above 

until these units track at both ends of the band. 

(This completes the rough adjustment.) 

(7) Turn the good receiver OFF. 

(k) Repeat the alinement steps for LCUI 

and LCU2 using noise background alone for 

maximum meter reading at both ends of the 

dial (20 and 28 mc). 

(1) Remove the short from R14 and remove 

the 1,000-ohm shunt. Remove also the meter, 

and the short circuits from terminals 3 and 4 

of LCUI to ground. 

(m) Replace all cover plates securely. 

(n) Replace the dust cover. 

(o) Reset the push buttons using a trans- 

mitter as described in paragraph 188. 

(p) Place the set in its installation and trim 

СЛ? | 

181. Emergency Alinement of Radio Receiver 
BC—603-(*), Using a Transmitter 

a. GENERAL. One, or possibly two, misalined 

circuits in a receiver may be approximately 
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alined with the remaining circuits of a receiver 

in an emergency by using an associated trans- 

mitter, or the transmitter in a near-by vehicle, 

as a source of testing frequency. An emergency 

alinement should be checked in accordance with 

paragraph 184 as soon as practicable. Aline- 

ment of the r-f oscillator portion of the receiver . 

(LCU3) by this method should not be attempted 

under emergency conditions. In the instruc- 

tions which follow, it is assumed that the r-f ` 
oscillator is functioning properly. 

Note. 

motor only when reading the meter or making an ad- 

justment which requires power from the dynamotor. 

For all these receiver tests, the RECEIVER 

TUNE-OPERATE switch of the transmitter 

should be at RECEIVER TUNE. 

b. METHOD. (1) Testing apparatus required. 

The following testing equipment is required in 

addition to that listed in paragraph 1790 for 

emergency checking of the receiver output and 
alinement: 

1 insulated 14-inch hexagon socket wrench. 

1 IRC BT-14 5,000-ohm resistor, or equiva- 

lent. 

1 50-mmf mica capacitor equipped with 

clips and very short leads. 

1 75-mmf mica capacitor equipped with 

clips and very short leads. 

1 100-mmf mica capacitor equipped with 

clips and very short leads. 

(2) Emergency Alinement of I-F Oscillator. 

Alinement of a replacement LCU4 tuning unit 

may be accomplished as follows: 

(a) Install the transmitter on the mounting. 

(b) Find the reduced-voltage points as di- 

rected by paragraph 179e, and make the setting 
halfway between. 

(c) Remove the cover plate which permits 

access to the adjusting screw in LCUA. 

(d) Vary the setting of this screw until a 

beat note is heard. Carefully adjust for zero 

beat. This step brings the replacement tuning 

unit, LCU4, into alinement with the i-f ampli- 
fier. 

(3) Emergency Alinement of I-F Amplifier. 

Emergency alinement of a replacement i-f 

filter unit (FL1, FL2, or FL3) may be accom- 
plished as follows: 

(a) Install the transmitter on the mounting. 

(b) Connect the voltmeter (3-volt scale) 

across the limiter cathode choke, L1, by con- 

During the following tests operate the dyna- |, 
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necting between terminal 5 of V6 and the 
chassis (— terminal of meter to chassis). 
— (c) Connect the 50-mmf capacitor between 
terminals 1 and 2 of tuning unit LCU2. (The 
capacitor reduces the signal input to the i-f 

amplifier sufficiently to prevent action of the 

a-v-c circuits from masking the desired tuning 
point in the test.) 

(d) Turn the SPEAKER switch ON, throw 

the TUNE-OPERATE switch to TUNE, and 
turn the SQUELCH switch ON. Adjust the 
SENSITIVITY and VOLUME controls to the 
extreme right. 

(e) Adjust the transmitter for operation 

near the 20-mc end of its frequency range and 

start the transmitter and receiver. 
(f) Carefully adjust the receiver dial (use 

the same setting as on the transmitter) for 

zero beat with the transmitter signal and note 

the maximum deflection of the voltmeter as 

the dial is tuned through the zero-beat point. 

The meter deflection should decrease as the dial 

is varied to either side of zero beat. Restore 

the zero-beat adjustment when the observation 

has been completed. 

(g) Remove the capacitor from LCU2 and 
note the reading of the voltmeter. The volt- 

meter reading with the capacitor in place 

should not be more than three-fourths of the 

reading with the capacitor removed. If it is 
more, the capacitor leads are too long, the clips 

are not making good contact, or the capacitor 

is too small. In the latter event, try a 75-mmf 

capacitor. Adjustment of the SENSITIVITY 

control may help to control the reading. 

(h) Replace the capacitor. 

(i) Detune the receiver by several chan- 

nels (to a point where no signals are being 

received) and note the minimum voltmeter 

reading. (The voltmeter is effective as a tuning 

indicator only if its deflection is kept between 

the minimum value and the three-fourths read- 

ing above. Therefore, keep the deflection with- 

in this range at all times during emergency 

alinement procedure.) 

(j) Remove the cover plates from the re- 
placement tuning unit (FL1, FL2, or FL3) to 

be alined. | 

(k) Adjust the Р (primary) апа S (sec- 

ondary) adjusting screws of the tuning unit 
for a rough approximation of the maximum 
voltmeter deflection. | 
T 
t 

4 
is 

(1) Connect the 5,000-ohm resistor between 
terminals 3 and 4 of the tuning unit being ad- 
justed. 

(m) Adjust the P screw for maximum volt- 
meter reading. (See note following step (o) 
below.) 

(n) Remove the resistor from terminals 3 
and 4 and connect it between terminals 1 and 2. 

(0) Adjust the S screw for maximum volt- 
meter reading. 

Note. Keep the voltmeter reading at about 0.5 volt 
by adjusting the SENSITIVITY control with the 
SQUELCH switch ON. Check the zero-beat setting 
occasionally as the work progresses. 

(4) Emergency Alinement of R-F Amplifier. 
Emergency alinement of a replacement r-f tun- 
ing unit (LCU1 or LCU2) may be accomplished 
as follows: 

(a) Install the transmitter on the mounting. 
(b) Connect the voltmeter (3-volt scale) 

across the limiter cathode choke (L1) by con- 
necting between terminal 5 of V6 and the 
chassis (— terminal of meter to chassis). 

(c) Connect the 100-mmf capacitor between 
terminals 1 and 2 of filter unit FL1. (The ca- 
pacitor reduces the signal input to the i-f am- 
plifier sufficiently to prevent action of the a-v-c 
circuits from masking the desired tuning point 
in the test.) 

(d) Remove the cover plates from the LCU1 
and LCU2 tuning units and from the trimmer 
capacitors, C1.3, C1.5, and С1.7. (The latter 
cover plate is beside C24.) 

Caution: Do not disturb the setting of the 
oscillator trimmer capacitor, C1.7, during this 
test. _. 

(e) Turn the SPEAKER switch on, set the 
TUNE-OPERATE switch to TUNE, and turn 
the SQUELCH switch ON. Adjust the SENSI- 
TIVITY and VOLUME controls to the extreme 
right. 

(f) Adjust the transmitter for operation 
near the 28-те end of its frequency range and 
start the transmitter and receiver. 

(g) Carefully adjust the receiver dial for 
zero beat with the transmitter (receiver and 
transmitter dials should read the same.) Ad- 
just each of trimmer capacitors C1.1, C1.3, and 
С1.5, for maximum voltmeter deflection. If the 
100-mmf capacitor bridged across terminals 1 
and 2 of FL1 has not reduced the signal 
strength (from the transmitter) sufficiently to 
obtain a good range of meter deflection, a fur- 
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ther reduction may be obtained by connecting 

that capacitor across terminal 1 and 2 of either 

FL2 or FL3 instead of FL1. When the trim- 

mers are properly set, the voltmeter deflection 

decreases as the set is detuned from the zero- 

beat point. 

(h) Remove the 100-mmf capacitor shunt 

from terminals 1 and 2 of the filter unit 

shunted as called for in step (g) above. The 

voltmeter reading with the capacitor in place 

should be not more than three-fourths of the 

reading with the capacitor removed. If it is 

more, the capacitor leads are too long, or the 

clips are not making good contact. 

(i) Replace the capacitor and trim the set- 

tings of С1.1, C1.3, and C1.5 if necessary. 

(j) Operate the transmitter near the 20-me 

end of its frequency range and carefully adjust 

the receiver to zero beat with the transmitter. 

Receiver and transmitter dials should read the 

same. 

(k) Adjust the P (primary) and Š (sec- 

ondary) adjusting screws in tuning unit LCU2, 

and the single adjusting screw in LCU1 for 

maximum deflection of the voltmeter. 

(1) Readjust the transmitter and receiver 

to the highest test frequency and trim С1.1, 

С1.3, and С1.5 for maximum voltmeter de- 

flection. 

(m) Check back and forth between the two 

test frequencies, repeating steps (k) and (I) 

above until no further improvement can be 

made. 

(n) Restore the receiver to normal and 

check the antenna trimmer capacitor as de- 

scribed in paragraph 189. 

(5) Emergency Alinement of Discrimina- 

tor. A replacement discriminator filter unit 

(FLA) may be alined іп an emergency as fol- 

lows: 

(a) Install the transmitter on the mounting, 

if necessary. 

(b) Connect the voltmeter (3-volt scale) 

across the limiter cathode choke, L1, by con- 

necting between terminal 5 of V6 and the chas- 

sis (— terminal of meter to chassis). 

(c) Connect the 100-mmf capacitor between 

terminals 1 and 2 of filter unit FL2. (The ca- 

pacitor reduces the signal input to the i-f am- 

plifier sufficiently to prevent action of the a-v-c 

circuits from masking the desired tuning point 

in the test.) 
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(d) Remove the cover plate from filter FLA. 

(e) Turn the SPEAKER switch ON, turn 

the TUNE-OPERATE switch to TUNE and 

turn the SQUELCH switch OFF. Adjust the 

SENSITIVITY and VOLUME controls to the 

extreme right. 

(f) Adjust the transmitter for operation . 

near the 20-mc end of its frequency range and 

start the transmitter and receiver. 

(g) Carefully adjust the receiver tuning | 

dial for zero beat with the transmitter fre- 
quency. Observe that zero beat occurs at maxi- ` 

mum deflection of the voltmeter and note the . 

maximum reading. 

(h) Remove the capacitor from FL2 and 

note the new voltmeter reading. The voltmeter 

reading with the capacitor connected to FL2 

should not exceed three-fourths of the reading 

with the capacitor removed. If it does, the 

capacitor leads are too long, or the clips are not 

making good contact. 
(i) Reconnect the capacitor to terminals 1 . 

and 2 of Е. 

(j) Ground terminal 1 of FL4 to the chassis | 

with a short lead. Remove the voltmeter from 

across L1 and connect it between terminals 3 

and 7 of filter FL4 (3-volt scale, + terminal 

to terminal 3 of filter). 

(k) Check the zero-beat setting of the dial 

while observing the voltmeter. The meter 

should read zero at zero beat and reverse po- 

larity as the receiver is tuned through the zero- 

beat point. If this is not the case, filter FL4 

should be adjusted as directed below. 

(1) Restore the zero-beat setting of the tun- 

ing dial and adjust the S (secondary) adjust- | 

ing screw in FL4 for zero voltmeter reading. 

(m) Remove the voltmeter from FL4 and 

connect it between terminals 1 and 5 of tuning 
unit LCU2 (+ terminal of voltmeter to ter- 

minal 5 of LCU2). 

(n) Adjust the P (primary) screw in filter 

FL4 for a minimum deflection of the voltmeter. 

(o) Reconnect the voltmeter to terminals 3 ` 

and 7 of FL4 and recheck the adjustment of 
screw $ in FLA as in step (l) above. 

(p) Restore the receiver to normal. 

182. Emergency Alinement of Radio Trans- 
mitter BC—604-(*) 

a. GENERAL. The test procedures described 

hereafter are intended to apply when it is 
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necessary to replace one or more transmitter 

components which are likely to affect alinement 

of the transmitter tuned circuits and a preci- 

sion wavemeter is not available for use. The 

critical components are: coils L101, 1103, 

L104, L105, L106, L107, L108, and 1110; the 

ganged adjustable capacitor assembly C106, 

C113, C115, C119, C125, C152, and C156; and 

trimmer capacitors C107 (if used in the trans- 

mitter under test), C114, C116, C120, C126, 

C153, and C157. Replacement of capacitor 

C147 or the channel selector assembly also 

necessitates checking alinement of the circuits. 

The location of the alinement controls for the 

transmitter is shown in figure 102. 

Note. During the following tests operate the dyna- 

motor only when reading the meter or making an ad- 

justment which reauires power from the dynamotor. 

Paragraph 40 should be read and understood before 

the following or other servicing tests are made. 

b. TESTING APPARATUS REQUIRED. 

1 narrow-blade (1%-inch) screwdriver or 

preferably a long handled hexagon ad- 

justing tool. 

1 rule (6 inches by 3/16 inches wide). 

c. PRELIMINARY TO ALINEMENT. It is desir- 

able to check the operation of the oscillator 

and metering circuits prior to emergency aline- 

ment of the transmitter circuits. This may be 

done as follows: 
(1) Insert a low-numbered and a high-num- 

bered crystal (preferably channel 0 and chan- 

nel 79) in sockets numbered 1 and 10, respec- 

tively, in the crystal operating compartment. 

(2) Set the METER SWITCH to position 2 

(first r-f amplifier grid current), turn the 

TUNE-ANT CUR switch to TUNE, and un- 

lock the channel selector. This is described in 

paragraph 1880 (7) and (8). 
(3) Press selector push button No. 1, start 

the transmitter, and operate the RECEIVER 

TUNE-OPERATE switch to RECEIVER 

TUNE. 

(4) Observe the reading on the panel meter. 

(5) Repeat steps (3) and (4) above for 

push button No. 10. If meter readings are 

noted for both these frequencies the oscillator 

is operating properly. 
d. EMERGENCY ALINEMENT OF R-F AMPLI- 

FIER. (1) In later transmitters C107 has been 

omitted, but if there is a C107 in the transmit- 

ter under test see that it is set to the minimum 

capacitance position (open end of slot to left 
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as viewed from the front of the transmitter). 

(2) Press push button No. 10 and start the 

transmitter. Set the METER SWITCH to po- 

sition 3 (rectifier grid current) and the RE- 

CEIVER TUNE-OPERATE switch to RE- 

CEIVER TUNE. j 
(8) Adjust the gang capacitor assembly for 

maximum deflection of the meter. 

(4) Press push button No. 1 and repeat step 

(3) above. 
(5) Carefully release push button No. 1, 

carefully turn the gang capacitor control to 

its extreme front position, and lock the selector 

unit as described in paragraph 1880 (19). 

(6) Check the selector adjustments by press- 

ing the No. 1 and No. 10 push buttons and 

observing the maximum meter deflection at 

each frequency as the gang capacitor assembly 

is rotated slightly against the restoring: force 

of the selector. Do not attempt to rotate the 

capacitor assembly more than a few degrees. 

The test meter should indicate a maximum at 

the settings determined by the selector. If this 

is not the case, repeat steps (2) to (6), inclu- 

sive, until the proper adjustment of the selector 

is obtained. 

а. EMERGENCY ALINEMENT OF RECTIFIER. 

Since the filters following the rectifier are pri- 

marily responsible for selection of the correct 

crystal harmonic frequency it is important 

that these circuits be disturbed as little as 

possible when replacing components which af- 

fect the alinement. 
(1) If L118 or L119 has been replaced, ad- 

just the tuning slugs to about 1 inch from the 

open end of the coil as measured with the scale 

mentioned in paragraph 182b. 

(2) Set the METER SWITCH to position 4 - 

(grid current of doubler). ` 

(3) Start the transmitter at the h-f end of 

its range (by pressing the appropriate selector 

button and throwing the RECEIVER TUNE- 

OPERATE switch to RECEIVER TUNE). 

(4) Adjust C153 and C157, respectively, for 

maximum deflection of the meter, 

(5) Adjust the transmitter to the low-fre- 

quency (l-f) end of its range (by pressing the 

appropriate selector button and throwing the 

RECEIVER TUNE-OPERATE switch to RE- 

CEIVER TUNE). Adjust L119 and L118, in 

turn, for maximum meter deflection. | 

(6) Repeat steps (3), (4), and (5) above 



until no further increase in meter deflection 
can be obtained. 

(7) Start a near-by receiver, throw the 

SPEAKER switch to ON, the TUNE-OPER- 
ATE switch to TUNE, and the SQUELCH 

switch to ON. Adjust the SENSITIVITY con- 

trol so that the receiver is operated by only 

one frequency from the transmitter. This fre- 

quency, as determined from the receiver dial 

calibration, should be that for which the trans- 

mitter is tuned. If it is not, readjust the filter 

circuits but with a somewhat different initial 

setting of the tuning slugs in L118 and L119 

until the receiver (used as a wavemeter) in- 
dicates that this stage has been alined properly, 

and the correct harmonic has been chosen by 

the L118, L119, and C153, C157 circuits. 

f. EMERGENCY ALINEMENT OF DOUBLER. (1) 

If L106 or L107 has been replaced, adjust the 

tuning slugs to about 1 inch from the open 
end of the coil. 

(2) Set the METER SWITCH to position 1 

(grid current of tripler). 

(3) Start the transmitter at the h-f end of 

its range. | 

(4) Adjust C114 and C116, in turn, for 
maximum deflection of the meter. 

(5) Adjust the transmitter to the l-f end of 

its range and adjust L106 and L107 for maxi- 

mum meter deflection. 
(6) Repeat steps (3), (4), and (5) above 

until no further increase in meter deflection is 

obtainable. 
g. EMERGENCY ALINEMENT OF TRIPLER. (1) 

If L108 has been replaced, adjust the tuning 

slug to about 1 inch from the open end of the 

coil. 

(2) Set the METER SWITCH to position 5 
(grid current of power amplifier). 

(3) Start the transmitter at the h-f end of 
its range and adjust C120 for maximum meter 

deflection. 

(4) Adjust the transmitter to the 1-f end of 

its range and adjust L108 for maximum deflec- 

tion of the meter. 

(5) Repeat steps (3) and (4) until no fur- 

ther increase in meter deflection is possible. 

h. EMERGENCY ALINEMENT OF POWER AM- 
PLIFIER. (1) If the L110-L111 coil assembly 

has been replaced, adjust the tuning slug at 
the bottom of L110 to the center of its range 

in variation. 

(2) Set the METER SWITCH to position 6 
(total plate and screen current) and make sure 

the RECEIVER TUNE-OPERATE switch is 

at OPERATE and left there for the following 

power amplifier tests. 

(3) Set for minimum coupling of L111 to 
L110 (rotation of the coupling control to the 

right). Detune C136 by setting it to the maxi- 

mum capacitance position and detune C127 by 

adjusting it to the minimum capacitance po- 

sition. 

(4) Start the transmitter at the h-f end of 

its range (for this test the dynamotor must be 

started by operating a microphone switch), 

and adjust C126 for a minimum deflection of 

the meter. If a tuning point cannot be found, 

try a different setting of the L110 adjusting 

slug. 

(5) Adjust the transmitter to the l-f end of 

its range and adjust the slug in L110 for a 

minimum deflection of the meter. Adjust this 

slug by inserting a screwdriver through the 

hole in the end of the transmitter and turning 

the slug adjusting gear. 

(6) Adjust C126 at the higher frequency 

and L110 at the lower frequency until no fur- 

ther reduction in the meter deflection can be 

made at either end. 

183. 

In the absence of a test oscillator, test tones 

can be obtained from a receiver or a trans- 

mitter known to be in good condition. The 

methods of doing this are discussed in detail 

in paragraph 153 for the receiver and para- 

graph 158 for the transmitter. Signal sources 

other than a signal generator are summarized 

as follows: 

a. AUDIO-FREQUENCY SIGNAL. (1) A good 

receiver will provide a-f noise when there is 

no input signal. 

(2) If two good receivers are available they 

can be used together to provide a beat note. 

(3) A good transmitter can be used with a 

microphone into which the operator hums or 

whistles. The resulting audio output can be 

picked up for test purposes. 

b. INTERMEDIATE-FREQUENCY SIGNAL. This 

can be obtained from a good receiver. 

c. RADIO-FREQUENCY SIGNAL. This may be 

obtained from either a receiver or a trans- 

mitter. 

Emergency Sources of Test Tones 
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d. ATMOSPHERIC NOISE. Atmospheric noise 

may be used as a signal source in the absence 

of another signal source. Since noise is an in- 

definite sort of signal (no precise frequency) 

and the i-f bandwidth is considerably wider 

than the range of frequency which may be 

heard, the number of circuits alined by this 

means should be a minimum. 

e. SIGNALS FROM DISTANT VEHICLE. Sig- 

nals from a vehicle about 10 miles distant may 

be used as a rough check of receiver sensitiv- 

ity, particularly when such signals are com- 

pared to the noise background when the distant 

transmitter is off the air. 

f. SIGNALS FROM NEAR-BY VEHICLE. Signals 

from a near-by tank which is operating into 

Antenna A-62 (Phantom), instead of the regu- 

lar antenna structure, may be strong enough 

for testing purposes and the range over which 

such signals may be intercepted by the enemy 

is very restricted. 

184. Precision Alinement of Radio Receiver 

BC—603-(*) 
a. GENERAL. Whenever a complete inspec- 

tion of a receiver is made, check alinement of 

the tuned circuits as follows: 

b. TESTING APPARATUS REQUIRED. 

1 adapter FT-884-(*). 

1 insulated 14-inch hexagon socket wrench. 

1 output meter from Test Set I-56-(*) or 

equivalent. 

1 voltohmmeter 1—107 or equivalent. 

1 signal generator (frequency modulated). 

1 Cornell-Dubilier capacitor, type 1 watt, 

0.006 mf, or equivalent, with suitable 

clips. 
1 IRC resistor, type BT—14, 1,000 ohms, or 

equivalent, equipped with insulated clip 

connectors. 
Caution: When connecting or disconnecting 

these wires, turn the receiver OFF each time 

to avoid shocks. 

Adapter FT-384-(*) is a switching box for 

connecting test meters in various parts of the 

circuit to facilitate alinement procedure. Photo- 

graphs and a circuit diagram are shown in fig- 

ures 103, 104, and 105. 

c. ALINEMENT OF DISCRIMINATOR CIRCUIT 

(FL4) AND I-F OSCILLATOR CIRCUIT (LCU4). 

When alining the i-f amplifier or discriminator, 

if no shielded room is available and disturbing 
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interference from near-by electrical equipment 

is observed, this interference can be minimized 

by connecting a short strap lead from terminal 

5 of V3 to C25 (the terminal to which blue- 

Figure 103. Adapter FT-384-(*) front and back views. 

tracer wires are connected), whenever using 

the intermediate frequency. 

(1) Remove the dust cover from ihe re- 

ceiver. 

(2) Make sure that a dynamotor of the cor- 

rect primary voltage rating is in place. 

(3) Loosen the cover plates from LCUI, 

LCU2, FL1, FL2, ELS, FL4, and ШОШ (The 

plates may be loosened by removing the cotter 

pin at one end.) 

Caution: Do not remove the cover plate 

from LCUS3. 

(4) Set the receiver controls as follows: the 

SPEAKER switch ON, the SENSITIVITY and 

VOLUME controls to the extreme right, the 
TUNE-OPERATE switch at OPERATE, the 
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Figure 104. Adapter FT-38/,-(*), application to Radio Receiver BC-603-(*), 

REC switch OFF until ready, the RADIO & 

INT-INT ONLY switch at RADIO & INT, 

and the SQUELCH switch OFF. : 

(5) Set up Voltohmmeter I-107—(*) as fol- 

lows: Connect the battery plug attached to the 

short cable at the bottom of the voltohmmeter 

to a Battery BA-40. Set the SELECTOR 

switch for — VOLTS and the RANGE switch 

for 3 volts direct current. Short the COMMON 

and D.C. VOLTS leads together and turn the 

ZERO ADJ knob for zero indication on the 

meter. It is advisable to leave Voltohmmeter 

1-107-(*) on for approximately 5 minutes 

MALLORY 

7. #3234) 
i >> ollie SELECTOR SWITCH ' 

1 

2.5 OR 3.0 
© VOLT RANGE 

OF VT.V.M'S 
I-107 -(&€), OR 
R.C.A. 165,0R 

© HICKOK 312 

O OUTPUT VOLT 
METER (TEST 

О SET I-56-(X) 

FEMALE — 
CANNON PLUG 

Figure 105. Adapter FT-384-(*), schematic wiring 
diagram. 

before using it, to allow the zero adjustment 
of the meter to become stable. Connect the 

voltohmmeter leads to the V.T.V.M. posts of 

Adapter ЕТ-384—(*). 

(6) Connect the high side of the signal gen- 

erator output through the 0.006-mf capacitor 

to the limiter control grid (terminal 6 of FL3) 

and connect the low side of the generator to 

the chassis. 

(7) Adjust the generator for an output of 

between one and two volts at 2.65 mc. 

(8) Plug Adapter FT—384-(*) into recep- 
tacle PG1 of the receiver and connect to the 
battery. Turn the switch of the adapter to 
DISC (discriminator output voltage). 

(9) Turn the receiver ON and, after allow- 
ing sufficient time for the vacuum tubes to 
heat, adjust screw S (secondary) in filter FL4 
for zero current in the voltmeter. The meter 
should reverse polarity as S is varied to either 
side of the zero-current point. The selector 
switch of Voltohmmeter I-107-(*) can be 
turned from — VOLTS to + VOLTS to note 
this effect. This is an accurate indication of 
frequency and can be used as a check during 
the test. A check may be made from to time 
to make sure that this meter still reads zero. 
If it does not, the signal generator should be 
readjusted to restore the reading to zero. 

(10) Throw the TUNE-OPERATE switch 
to TUNE. Adjust the slug in tuning unit LCU4 
for zero beat. Set the TUNE-OPERATE switch 
to OPERATE. 

(11) Turn the switch of the adapter to 
ALINE and adjust the P (primary) adjusting 
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screw in FL4 for maximum indication on the 

voltohmmeter. 

(12) Restore the adapter switch to DISC 

and trim the S screw setting for zero meter 

eurrent. Adjust the signal generator 50 ke 

above and 50 ke below 2.65 me and make sure 

that the readings of the voltohmmeter are ap- 

proximately the same (but of opposite po- 

larity). 

(13) Vary the signal generator — 

above 2.65 me until the test meter deflection 

is greatest. Note the meter reading and the 

generator frequency. The frequency should be 

between 2.725 and 2.745 mc. 

(14) Repeat step (12) below 2.65 mc. The 

meter reading should be within 0.3 volt of the 

previous reading and the frequency should be 

between 2.560 and 2.580 mc. 

(15) Plaee the switch of the adapter at 

CATH, with the signal generator set for 1-volt 

output at 2.65 me and note the reading of the 

voltohmmeter for later use in testing the i-f 

amplifier. 

d. ALINEMENT OF I-F AMPLIFIER. (1) Re- 

duce the signal generator output to zero and 

connect its shielded output cord to the control 

grid of the mixer (terminal 4 of V2). Exposed 

unshielded wires are dangerous and should be 

kept as short as possible, preferably less than 

2 inches, including the clip. 

(2) Adjust the generator to 2.65 me and 

make sure that it agrees with the i-f oscillator 

when the TUNE-OPERATE switch is set at 

TUNE. Then restore the switch to OPERATE. 

(3) With the switch of the adapter at 

CATH, increase the generator output suff- 

ciently to cause a reading of 0.9 on the volt- 

ohmmeter. Adjust the generator output from 

time to time during the following alinement 

to maintain a meter reading of between 0.6 

and 0.9 volt. 

(4) Connect the 1,000-ohm resistor between 

terminals 3 and 4 of filter unit FL3 and adjust 

the primary of FL3, designated P, for maxi- 

mum voltmeter reading. 

(5) Connect the resistor between terminals 

1 and 2 of FL3 and tune the secondary of FL3, 

designated S, for maximum voltmeter indica- 

tion. 

(6) Repeat steps (4) and (5) above for 

filter units FL2 and FL1, respectively. Upon 

completion of these adjustments, note the sig- 
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nal generator output required to obtain the ` 

same meter deflection as in c(15) above. It . 

should not be necessary to increase the signal : 

generator output beyond 50 microvolts to ob- 

tain this reading. 

(7) Vary the signal generator frequency 

through the 2.65-mc setting and note that the ` 
selectivity is approximately symmetrical about 

the midfrequency. | 

(8) Adjust the generator frequency to 2.65. 

mc and the generator output as required for. 

a meter reading of 0.9 volt. 

(9) Double the signal generator output volt- i 
age (6-db increase) and determine the fre- 

quencies above and below 2.65 me at which 

0.9 volt is obtained. The bandwidth between . 

the two 6 db down frequencies should not be ` 
less than 75 ke and the midband frequency | 

should be within 5 ke of 2.65 mc. 

(10) Repeat steps (8) and (9) for a 1,000-W 
fold voltage increase (60 db) of generator 

output. The bandwidth between the two 60 db 

down frequencies shall not exceed 350 kc. 

(11) Remove the strap between C25 and 
terminal 5 of V3. 

€. ALINEMENT OF.R-F OSCILLATOR (LCU3) 
AND R-F AMPLIFIER CIRCUITS (LCU1 AND 

LCU2). (1) Reduce the signal generator out- 

put to zero and connect its shielded output cord 

directly to the A and G binding posts on the 

receiver, with short leads. (This will be a test 

through the whole receiver except the connec- 

tions from the front A and G binding posts 

to the regular A and G terminals in the plug 

PG1. It may be wise, therefore, to test for 

continuity between these two sets of ter- 

minals.) 

(2) Rotate the tuning dial to the stop at 

the 20-mc end of the scale. The reference line 

on the dial should be in approximate alinement 

with the tuning index. If the error is 14 inch 
or more repair the unit. This involves remov- 

ing the front panel and adjusting the glass ` 
with the hairline on it. It should be done only 

if unavoidable. 

(3) Adjust the dial and the signal gener- 

ator to 28.0 mc. 

(4) Loosen the cover plate (near C24) from 

С1.3, C1.5, С1.7 and the cover plate of ECUS: 

(5) Turn the switch of Adapter FT—384- ( *) 

to DISC. 
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(6) Place the TUNE-OPERATE switch of 

the receiver at TUNE. 

(7) Adjust the trimmer С1.7 for zero beat 

in the loudspeaker. The (discriminator) volt- 

meter should read zero when the frequency 

is correct. This is an additional check on the 

frequency of the i-f oscillator. 

(8) Set the signal generator and the receiver 

dial at 20 me and adjust the slug in LCU3 for 

zero beat. 

(9) Repeat steps (7) and (8) until the oscil- 

lator tracks satisfactorily at both ends of the 

band. 

(10) When the oscillator is satisfactory at 

both ends of the band, check the 26-, 24-, and 22- 

mc points also. Zero beat should be obtained 

within one-half dial division at each of these 

frequencies. If tracking at these frequencies is 

not satisfactory repeat step (7) above using 

27 mc and step (8) above using 21 mc. After 

the dial tracking is regarded as satisfactory, 

take care to avoid touching C1.7 and the slug 

of LCU3 when making further adjustments. 

(11) Turn the switch of Adapter FT-384- 

(*) to ALIGN and restore the TUNE-OPER- 

ATE switch to OPERATE. 

(12) Increase the signal generator output 

sufficiently to cause a meter reading of 0.9 volt. 

Adjust the generator during the course of the 

following procedure to maintain a reading of 

between 0.6 and 0.9 volt on the meter. 

Note. During the final alinement adjustments it is 

usually impossible to keep the meter deflection below 

0.9 volt by reducing generator output. Under these 

conditions modulate the generator with 400 cycles and 

a frequency swing of + 15 kc. Connect the output 

meter of Test Set I-56-(*) to Adapter FT-384-(*), 

and supplement the test meter deflection by observing 

the output meter deflection. 

(13) With the signal generator at 28 mc, 

tune the receiver dial for zero beat at 28 mc. 

Adjust, in turn, trimmer capacitors C1.5, C1.3, 

and C1.1 for maximum test meter deflection. 

(14) Adjust the generator and the receiver 

to 20.0 me as in step (13) above. 

(15) Adjust, in turn, the slugs in the LCU1 

and LCU2 shield cans for maximum deflection 

of the meter. 

(16) Readjust the trimmer capacitors at 

28.0 me and the inductance trimmers at 20.0 

mc alternately until no further improvement 

can be obtained. 

185. Precision Alinement of Radio Transmitter 

BC—604-(*) 
a. GENERAL. Whenever a complete inspec- 

tion of a transmitter is made, check alinement 

of the tuned circuits as follows: 

b. TESTING EQUIPMENT REQUIRED. 

1 antenna A-62 (Phantom) or an artificial 

antenna (fig. 130), or a vehicle antenna 

of correct dimensions (including lead-in 

and ground) if radiation is permissible. 

1 sensitive precision wavemeter, 3.0- to 

10.0-me range. 

1 narrow-blade (1⁄-inch) screwdriver or 

long-handled hexagon socket wrench for 

adjusting the trimmer capacitors and 

coil slugs. l 

1 3/16-inch screwdriver for locking the 

selector, etc. 

1 6-inch rule (narrow blade). 

1 Cord CD-786 for connection of trans- 

mitter under test to the power sup- 

ply through a convenient mounting or 

equivalent. 

c. PRELIMINARY TO ALINEMENT. (1) Throw 

the TRANSMITTER switch to OFF, the RE- 

CEIVER TUNE-OPERATE switch to OPER- 

ATE, the RADIO-INTERPHONE switch to 

RADIO, and the TUNE-ANT CUR switch to 

TUNE. 

(2) Insert Crystal Holder BTA, 

Channel 0, into socket No. 1 and Crystal 

Holder FT-241-(A), Channel 79, into socket 

No. 10 in the crystal operating compartment. 

If these particular crystals are unavailable, 

others within five channels of these may be 

used. 

(3) Remove the top and bottom cover plates 

from the transmitter and lay the transmitter 

on its back so the bottom and top sections are 

accessible. Plug one end of Cord CD-786 into 

the left end of the transmitter and the other 

end into the left connector of the mounting 

which is connected to a large 12- or 24-volt bat- 

tery supply. Make sure a dynamotor of the 

correct input voltage rating has been inserted 

in the transmitter. 

(4) Unlock the channel selector (par. 188b 

(7) and (8)) and then set the gang capacitor 

for minimum capacitance (plates all out). 

d. ALINEMENT OF FIRST R-F AMPLIFIER. 

(1) Set the METER SWITCH to position 2 
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(grid current in the first r-f amplifier) and turn 
the TRANSMITTER switch ON. 

(2) Set C107 to the minimum capacitance 
position (opcn end of slot at left as viewed from 

front of the transmitter) . 

Note. This capacitor has been omitted from later 
transmitters. 

(3) Press push button No. 10 and start the 

dynamotor by placing the RECEIVER TUNE- 

OPERATE switch on RECEIVER TUNE. If 

the oscillator and metering circuit are working, 

the meter will deflect, indicating current in the 

first r-f amplifier grid circuit. Stop the dyna- 

motor by throwing the RECEIVER TUNE- 

OPERATE switch to OPERATE. Do not let 

the dynamotor run for long periods of time 

during the following tests. 

(4) Set the METER SWITCH to position 3 

(grid current in rectifier). 

(5) Start the dynamotor (RECEIVER 

TUNE-OPERATE  switeh to RECEIVER 

TUNE). Adjust the gang capacitor for maxi- 

mum meter deflection and observe the relative 

position of the capacitor plates. Rotate the 

gang capacitor by inserting a screwdriver in 

the slot on the end of the gang capacitor shaft 

(located near the handle on the right end of 

the transmitter) or by the associated small 

indicating knob. 

(6) Press push button No. 1 and repeat 

step (5) above. The observed rotation of the 

gang capacitor in passing from No. 10 to No. 

1 should be at least 75 percent of the total pos- 

sible rotation. 

(7) Carefully release push button No. 1, 

turn the gang capacitor to the extreme front, 

and lock the selector unit. 

(8) Start the transmitter (dynamotor) ; and 

check the selector adjustment by pressing the 

No. 1 and then the No. 10 push button. Ob- 

serve the maximum meter deflection at each 
frequency as the gang capacitor is varied 

slightly against the restoring force of the se- 

lector springs. Do mot attempt to rotate the 
capacitor control more than a few degrees. The 
meter should indicate a maximum deflection at 
the capacitor setting determined by the se- 
lector. If the gang capacitor has not been 
properly positioned at each frequency, repeat 
the above procedure (steps (5) to (8)) until 
the proper adjustment is obtained or the trou- 
ble is located. 
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€. ALINEMENT OF RECTIFIER. (1) Set the 
METER SWITCH to position 4 (grid current 
in doubler). 

(2) Adjust the tuning slugs in L119 and 
L118 to about 1 inch from the open end of 
the coils. This may be measured with the 6- 
inch narrow blade rule inserted in the open 
end of the coil form. | 

(3) Set C153 and C157 to the midcapaci- 
tance position (open end of slot toward rear 
of set). 

Note. Steps e(2) and e(3) are probably unneces- 
sary if there is reason to believe that there has been ` 
no major change in the coils or capacitors in this | 
stage. 

(4) Adjust the wavemeter to one-sixth of 
the output frequency (27.9 = 4.65 mc) and 

6 
place the pick-up coil neaz L118 and L119. 

Caution: The wavemcter may affect the tun- 
ing of L118 and L119 if it is coupled too closely 
to these coils. 

(5) Press push button No. 10, start the 
dynamotor, and adjust C153 and C157 for a 
maximum deflection of the transmitter panel 
meter at the wavemeter frequency. Take care 
that the circuits are being tuned to the correct 
frequency. If the circuits cannot be tuned, try 
a different setting of the L119 and L118 tuning 
slugs. Repeat this procedure until a panel 
meter deflection is obtained, and with the wave- 

meter determine the frequency to which the 
circuits are tuned. If the tuned frequency is 
higher than the correct frequency, increase the 
tuning inductance or capacity, or both; if the 
tuned frequency is lower than the correct fre- 
quency, decrease the tuning inductance or ca- 

pacity, or both, until the correct frequency is 

obtained. The transmitter uses copper tuning 

slugs in the coils and therefore the coil induct- 
ance is decreased as the slug is inserted further 

into the coil winding. 

(6) Press push button No. 1 and adjust the 

slugs in L119 and L118, respectively, for maxi- 

mum deflection of the panel meter. Do not ad- 

just C153 and C157. Check the frequency being 

tuned (20.0 = 8.83 mc) with the wavemeter 

and proceed as in (5) above if the frequency 
is incorrect. 

(7) Repeat step (5) above (adjusting only 
the capacitance trimmers on button 10) and 
step (6) above (adjusting only the coil slugs 



on button 1) until no further adjustment is re- 

quired. In some cases where the circvits do not 

appear to aline properly at both ends of the 

band it may be desirable (w:th the meter 

switch in position 3) to adjust and lock selector 

button 5 at some frequency near the middle 

of the band (about 24.0 mc) and aline be- 

tween buttons 10 and 5 to get the coil slugs 

and capacitors near their correct positions. 

Then finally aline between buttons 10 and 1 as 

describ-d above. 

f. ALINEMENT OF DOUBLER. (1) Set the 

METER SWITCH to position 1 (grid current 

in tripler). 

(2) Adjust the tuning slugs in L106 and 

L107 to about 1 inch from the open end of the 

coils. 

(3) Set C114 and C116 to the mideapaci- 

tance position (open end of slot toward rear 

of set). 
Note. Steps f(2) and f(8) are probably unneces- 

sary if there has been no major change in the coils 

or capacito.s in this stage. 

(4) Adjust the wavemeter to one-third of 

the output frequency (27.9 — 9.30 mc) and 

3 
place the pick-up coil near L106 and L107. 

(5) Press push button No. 10, start the 

dynamotor, and adjust C114 and C116 for a 

maximum de4ection of the panel meter at the 

wavcmeter frequency. Take care that the cir- 

cuits are being tuned to 9.3 mc. If the circuits 

cannot be tuned to the proper frequency, try a 

different setting of the L106 and L107 tuning 

slugs. 

(6) Depress push button No. 1 and adjust 

the slugs in L106 and L107 for maximum de- 

flection cf the meter. Check the frequency 

being tuned (20.0 — 6.67 mc) with the wave- 

3 
meter. If the frequency is incorrect it will be 

necessary to recheck the frequencies to which 

the rectifier stage has been alined in accord- 

ance with paragraph e(4) and e(6) above. 

(7) Repeat steps (5) above (adjusting only 

the capacitance trimmers on button 10) and 

(6) above (adjusting only the coil slugs on 

button 1) until no further adjustment is re- 

quired. 

g. ALINEMENT OF TRIPLER. (1) Set the 

| METER SWITCH to position 5 (grid current 

in power amplifier). 

(2) Adjust the tuning slug in L108 to about 

1 inch from the open end of the coil. 
Note. This step is unnecessary if there has been 

no major change in the coil or capacitor in this stage. 

(3) Press push button No. 10, start the 

dynamotor, and adjust C120 for a maximum 

deflection of the meter. If a tuning point can- 

not be found, try a different setting of the 

L108 tuning slug. Frequency measurements 

are not required in this stage if the alinement 

of the preceding circuits has been done cor- 

rectly. 

(4) Press push button No. 1 and adjust 
the slug in L108 for a maximum meter de- 

flection. 

(5) Repeat step (3) above (adjusting only 

C120 on button 10), and step (4) above (ad- 

justing only L108 on button 1), until no fur- 

ther adjustment is required. 

(6) Replace the bottom cover plate of the 

transmitter and trim all alinement adjustments 

previously mace, by repeating the procedure 

described in d, e, f, and g. The bottom cover 

makes only small changes in the circuit capaci- 

tances or inductances and so only small changes 

in the trimmer capacitors or coil slugs will 

be required. They are necessary, however, if 

most satisfactory performance and tube life 

are to be obtained. 

h. ALINEMENT OF POWER AMPLIFIER. (1) 
Set the METER SWITCH to position 6 (total 

plate current). 

(2) Throw the RECEIVER TUNE-OPER- 

ATE switch to OPERATE. 

(3) Adjust the coupling of L111 to L110 

until the center of coil L111 is opposite the 

top of coil L110 as seen through the vertical 

slot in L110. This is done by rotating the 

knurled finger wheel which is accessible 

through a rectangular hole in the right end 

panel (fig. 102). 

(4) Connect an antenna (artificial or real, 

par. 1850) to the transmitter. (During manu- 

facture this stave is adjusted with the artificial 

antenna (fig. 130) plugged into the A and G 

posts on the front panel of the transmitter.) 

(5) Press push button No. 10, plug in a 

microphone, and start the dynamotor by oper- 

ating the microphone switch. Immediately ad- 

just C126 on top of the selector unit for mini- 
mum deflection of the panel meter (minimum 

plate current). 
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(6) Adjust antenna trimmer capacitor C136 
(marked as No. 10 on the right end panel of 
the transmitter) for maximum antenna cur- 
rent in the artificial antenna meter. 

Note. If an Antenna A-62 (Phantom) or a real 
antenna is used for these coupling adjustments it will 
be necessary, in order to have an indication of antenna 
current, to throw the TUNE-ANT CUR switch to 
ANT CUR and observe the deflection of the panel 
meter. Restore the TUNE-ANT CUR switch to the 
TUNE position whenever adjustments are to be made 
to capacitor C126 or to the inductance trimmer of 
L110. 

(7) Adjust the coupling between L110 and 
L111 for maximum antenna current, then re- 
duce the coupling to lower the antenna current 
to approximately 60 percent of maximum and 
readjust the antenna capacitor, C136, for 
maximum antenna current. 

(8) Press selector button No. 1 and adjust 
the tuning slug (inductance trimmer) of L110 
for minimum plate current (with the TUNE- 
ANT CUR switch at TUNE). The tuning slug 
is operated by a toothed wheel which is turned 
by inserting a screwdriver through the hole 
opposite the bottom of L110 in the right end 
panel of the transmitter, 

(9) Adjust the antenna trimmer, C127 (No. 
1), for maximum antenna current. 

(10) Shift alternately between selector but- 
tons No. 1 and No. 10, making the proper ad- 
justment of L110 and C126 for minimum plate 
current until no further adjustment of L110 
and C126 is required. When on button No. ids 
adjust the tuning slug L110 for minimum plate 
current and adjust the antenna trimmer, C127, 
for maximum antenna current. When on but- 
ton No. 10, adjust the trimmer capacitor, C126, 
for minimum plate current and adjust the an- 
tenna trimmer, C136, for maximum antenna 
current. As the minimum meter reading may 
not be sharply defined when the inductance 
trimmer is turned, it is sometimes easier to 
adjust the capacity trimmer C126 for minimum 
plate current when on selector button No. 10, 
then operate selector button No. 1 and again 
adjust C126 for minimum plate current. Then 
adjust the inductance trimmer by a few turns 
and repeat the procedure already outlined, not- 
ing the position of C126 for each selector 
button. Turn the inductance trimmer of L110 
one way or the other until the position of 
C126 for minimum plate current is the same 
at both ends of the band -(selector buttons 1 
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and 10). The r-f stages have now been ganged 
and should track satisfactorily at all fre- 
quencies. 

i. COUPLING TO THE ANTENNA CIRCUIT. 
When the procedure in h above has been prop- 
erly accomplished the transmitter is ready for 
coupling to a suitable antenna. The method. 
of making coupling adjustments is described 
in paragraph 188c. 

186. Receiver Over-All Test Requirements 
a: CHECK OF CIRCUIT ALINEMENT. (1) Re- 

move the receiver dust cover and connect the 
receiver to an appropriate power source. | 

(2) Turn the SPEAKER switch to ON, the 
TUNE-OPERATE switch to TUNE, and the 
SQUELCH switch to ON. Turn the SENSI- 
TIVITY and VOLUME controls to the extreme 
right. Turn the receiver ON. | 

(3) Set the signal generator at 24 me. Con- 
nect the signal generator to posts A and G of 
the receiver. Manually tune the receiver to zero 
beat. Make sure that the CALL SIGNAL lamp 
lights. Read the setting of the receiver dial. 

(4) Carefully adjust the tuning dial to each 
side of the zero-beat setting until the CALL 
SIGNAL lamp goes out. Note the two dial 
readings at the points where the lamp goes 
out. The lamp should remain lighted over ap- 
proximately three channel divisions, and the 
zero-beat setting should be close to the center 
of this range. Š 

(5) Set the SENSITIVITY control at the 
extreme left (minimum sensitivity), and care- 
fully adjust the tuning dial to each side of the - 
zero-beat setting. The lamp should remain . 
lighted over approximately two channel divi- 
sions, and the zero-beat setting should be at 
the center of the tuning range. | 

(6) Repeat steps (3) through (5) above, 
setting the signal generator at 28 me. 

(7) Repeat steps (3) through (5) above, 
setting the signal generator to 20 mc. 

(8) If the zero-beat setting in step (5) 
above is not centered, the receiver requires re- 
alinement. 

b. CHECK OF SENSITIVITY AND STABILITY. (1) 
Set the signal generator to 28.0 me and adjust 
the receiver to zero beat at 28 mc. Then re- 
duce the signal generator to zero output. 

(2) Switch the SQUELCH control to ON 
and adjust the SENSITIVITY control so that 



the CALL SIGNAL lamp is barely extin- 

guished. 
(3) Increase the generator output suff- 

ciently to illuminate the CALL SIGNAL lamp. 

A signal of 1.0 microvolt or less should suffice. 

(4) Repeat steps (2) and (3) above at 20.0 mc. 

(5) Set the signal generator to give 3 micro- 

volts output at 28 mc. It should be possible 

'to extinguish the CALL SIGNAL lamp by turn- 

ing the SENSITIVITY control to the left. 

Repeat this test at 20 mc. 
(6) Throw the TUNE-OPERATE switch 

to TUNE and adjust the tuning dial for a low- 

pitched beat note. 
(7) Vary the signal generator output from 

about 1 to 1,000 microvolts. The pitch of the 

beat note should remain within audibility over 

the entire range of signal voltage. 

c. OUTPUT POWER MEASUREMENT. (1) Ad- 

just the signal generator frequency to 20.0 

тс and 1 microvolt output. 
(2) With the SPEAKER switch ON, and 

the TUNE-OPERATE switch at TUNE, set 

the RADIO & INT-INT ONLY switch to 

RADIO & INT, and the SQUELCH switch to 

ON. Turn the SENSITIVITY and VOLUME 

controls to the extreme right. 

(3) Tune to zero beat with the signal gen- 

erator and operate the TUNE-OPERATE 

switch to OPERATE. Turn the SPEAKER 

switch OFF. 

(4) The output meter should show approxi- 

mately zero output since the signal generator 

is not modulated. The output meter is con- 

nected between pin 21 and PG1 and ground. 

(If Adapter FT-384—(*) is connected to PG1, 

the output meter is connected to the OUTPUT 

METER pin jacks of the adapter.) 

(5) Modulate the signal generator with 400 

` cycles with a frequency swing of + 15 kc and 

read the output meter. The meter should read 

over 18 volts. 

d. NoisE TEST. With the signal generator 

output at 1 microvolt completely remove the 

modulation from the signal. The reading on the 

voltmeter should drop to not more than one- 

fifth of the reading obtained in paragraph 

186c(5). 

е. CHECK OF LIMITER ACTION. (1) With 

conditions as in paragraph 186c, increase the 

1 signal generator output to 10 microvolts and 

observe the reading оп the output meter. 

) 

(2) Increase the signal generator output to. 

100, 1,000, and 10,000 microvolts successively. 

The voltmeter reading should stay within + 5 

volts of the reading obtained in step (1) 

above. 

f. VOLUME CoNTROL. Remodulate the signal 

with 400 cycles with a frequency swing of + 

15 ke and 1 microvolt input, and gradually 

rotate the VOLUME control to the left. The 

output meter should decrease progressively to 

less than 1 volt. After restoring the volume 

to maximum, turn the SPEAKER switch ON. 

The output meter reading should remain ap- 

proximately constant. Observe the tone from 

the loudspeaker as a check on the operation of 

the speaker. A very weak response or a bad 

rattle may indicate that the speaker diaphragm 

has been damaged. 

187. Transmitter Over-All Test Requirements 
a. GENERAL. (1) After the transmitter has. 

been properly alined, and the antenna satisfac- 

torily coupled to the power amplifier, test the- 

performance characteristics as directed below. 

(2) The test equipment required is as fol-. 

lows: 

Item 

A-F oscillator ...... 

Description 

50 to 5,000 eps, 0- to 5-volt 

output, such as General 

Radio type 608A, for modu- 

lation tests and measure- 

ment of audio stage gains, 

set for 500 ohms output. 

Oscilloscope such as Oscillo- 

scope BC-1060-( ), for mod- 

ulation capability test, or 

for measurement of audio. 

stage gains. 

to 15 volts with scales 

marked in decibels and volts, 

such as General Radio type: 

583A, for measuring the- 

audio stage gains. 

0 to 5 volts rectifier type such 

as General Radio type 483F" 

or Test Unit I-176. 

Input circuit attenu- | 0 to 30 db, (500 ohms) such 

Oscilloscope 

Output meter ....... 0 

A-C voltmeter ...... 

EOD O е as Western Electric type: 
1A. 

Dummy antenna . Dummy load (fig. 130) or 

equivalent. 

Distortion noise meter. | General Radio type 732B, or- 

equivalent. 

0 to 30 amperes. 

0 to 30 volts. 

12 volts, 26 amperes maximum.. 

24 volts, 18 amperes maximum.. 

D:Orammeter ole so -i 

D-C voltmeter 

Battery 

Battery 

...... 

............ 
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(3) Before the tests can be made, the bat- 

tery must be connected with the transmitter, 

and the 40-ohm dummy load (fig. 130) must 

be connected with binding posts A and G on 

the front panel. The 20-, 24-, and 27.9-me 

crystal holders must be placed in the number 

1, 5, and 10 sockets, respectively. The push 

buttons must also be preset. 

(4) At the beginning of the testing pro- 

in series with the battery (fig. 111) observing 
polarity in making the connection. 

(3) Latch push button No. 1, turn the 
TRANSMITTER ON-OFF switch to ON. 
After the tubes have warmed up for at least 
5 seconds, start the dynamotor by depressing 
the microphone push-to-talk switch. 

(4) Compare the readings obtained on the . 
dummy load meter with the ANT CUR read- , 

cedure the switches must be set as follows: 

(a) TRANSMITTER ON-OFF switch at 
OFF. 

(2) TUNE-ANT CUR switch at TUNE. 
(c) RECEIVER TUNE-OPERATE switch 

ings in the table of figure 106 for the three i 
crystals as selected by push buttons No. 1, 85 
and 10. | 

(5) Note the input current value as read . 
by the 0 to 30 ampere 1-с ammeter with the ` 

at OPERATE. 

(d) METER SWITCH in position 6. 
(e) RADIO-INTERPHONE switch to RA- 

DIO. 

(f) TANK-OTHER USE switch to OTHER 
USE. 

(5) The text for the following tests is writ- 
ten as a step by step proceduro ; that is, the test 
cquipment connected with the transmitter, 
and the switch adjustments at the beginning 
cf a tzst are assumed to be the same as those 
at the end of the preceding test. 

b. R-F POWER OUTPUT, D-C POWER INPUT 
TEST. (1) The data required for making this 
test is given in figure 106. 

(2) Connect a 4-с ammeter (0 to 30 amp) 

TEST DATA ` 

SELECTOR 
BUTTON 

TL 51003S-A 

Figure 106. Radio Transmitter BC-604-(*), r-f power 
output, 4-с power input test diagram. 
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dynamotor running, and compare this reading 
with that given for RADIO in the table in 
figure 106. | 

(6) Turn the RADIO-INTERPHONE switch 
to INTERPHONE and note the ammeter read- 
ing with the dynamotor running. Compare it 
with the value given in figure 111 for battery 
drain on INTERPHONE. 

(7) Stop the dynamotor and again compare i 

Ot 

BATTERY 

e= OUTPUT 
METER 

NOISE 
METER 

O-5V AC 

AUDIO O O ©) 

FREQUENCY (v) ATTENUATOR 
osc O O О 

AUDIO ATTEN- SIDETONE 

OUTPUT TEST 

š TL51004S—A 
Figure 107. Radio Transmitter BC-604-(*), audio 

output test diagram. 



j the reading with that given in the table on 

— figure 106 for battery drain on FILAMENTS. 

£ 
_ quired for making this test is given in figure 
` 107. 
л 
¥ 

27 

с. AUDIO OUTPUT TBST. (1) The data re- 

(2) Procure the test equipment specified in 
paragraph 187. Turn the TRANSMITTER 

ON-OFF switch to OFF, and connect the equip- 

_ ment with the transmitter as follows: 

| ator. 

(a) Connect the output of the audio oscil- 

lator with the input of the calibrated attenu- 
Do not ground either lead of the audio 

oscillator. 
(b) Connect the output of the attenuator 

with terminais C and D of the magnetic micro- 
_ phone jack (J-101) through a suitable plug 

(PL-118). 
(c) Connect the a-c voltmeter (0 to 5 volts) 

across the output of the audio oscillator. 

(d) Adjust the load on the output meter 

to 8,000 ohms. Connect the meter with ter- 

minals 2 and 20 (or 21) on PG-101. 

(3) Test the audio output of the transmit- 

ter using the magnetic microphone jack (part 

I) as follows: 

(a) Turn the a-f oscillator on and set the 

frequency to 400 cycles per second (cps). Set 

the output control to give 1.73 volts as read by 

the 0- to 5-volt a-c meter. 

(b) Set the calibrated attenuator to 20 db. 

(c) Set the SIDETONE CONTROL to max- 

imum. 

(d) Turn the transmitter on, latch push 

button 1, 5, or 10, and after the tubes have 

warmed up for at least 5 seconds, start the 

dynamotor. 

(e) The ontput, and noise and distortion 

meters should now indicate approximately the 

readings given in figure 107. Record the read- 

i ings obtained. 

(f) Stop the dynamotor. 

(4) Test the audio output of the transmitter 

using the carbon microphone jack (part II) 

as follows: 

(a) Change the attenuator connection from 

the magnetic microphone jack to carbon micro- 

phone jack J—102 using plug PL-68 instead of 

plug PL-118. 

(b) Change the audio oscillator output to 4 

volts, and change the attenuator to 0 db. 

(c) Start the dynamotor. The output and 

noise and distortion meter readings should be 

approximately the same as those in the table 

in figure 107. 
d. MODULATION CAPABILITY TEST. (1) The 

data required for making this test is given in 

figure 108. This method is a practical modula- 

tion capability check for this transmitter but 

is not in general applicable to all f-m modu- 

lators. 

0-5VAC 

AUDIO 
FREQUENCY 

MODUL ATION 

MONITOR 

MAG MIC 

JACK 

TRANSMIT TER AUDIO TRACE AUDIO 
FREQ % MOD HEIGHT INPUT 
— 

cy sa 

Figure 108. Radio Transmitter BC—604—-(*), modulation 
capability test diagram. 

24 MC 

(2) Stop the dynamotor and disconnect the 

output meter and the noise and distortion 

meter. 

(3) Change the audio oscillator output to 

the minimum setting. Leave the frequency at 

400 cps. 

(4) Turn on the modulation monitor oscillo- 

scope and place its pick-up coil near the trans- 

mitter antenna coupling coil (L-110). Latch 

push button No. 5 and start the dynamotor. 

Then adjust the coupling distance between 

L-110 and the pick-up coil to obtain about 2 

inches deflection on the modulation monitor 

oscillograph. 

(5) Gradually increase the output of the 

audio oscillator until a series of dots just be- 

gins to appear along the zero carrier (base) 
line on the oscilloscope. The dots indicate full 

modulation capability of the transmitter. 

(6) Adjust the sweep frequency of the 

oscilloscope until the dots are clearly defined. 
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(7) The correct audio oscillator voltage (as 
read by the 0 to 5 volt a-c meter) is that which 
just causes the dots to appear at the base line 
of the oscilloscope. 

(8) Compare this voltage with that given in 
the table on figure 108. 

Section XXI. PRESETTING 

188. Presetting Transmitter (Fig. 109) 
a. GENERAL. Presetting the transmitter con- 

sists of adjusting the ganged tuning capacitors 
and individual antenna tuning capacitors for 
each channel to be used. Thus, after the chan- 
nel selector mechanism is adjusted and locked, 
depressing a push button will automatically 

rotate the tuning capacitors, and choose the 
proper crystal and antenna trimmer capacitor 
for the desired operating channel Once these 
adjustments are made it is not necessary to 
alter them until the channel frequency assign- 
ments are changed. The presetting procedure 
may be divided into two parts: setting the push 
buttons and tuning the antenna circuit. 

b. SETTING PUSH BUTTONS. (1) Set the push 
buttons with the transmitter in the vehicle, or ` 
removed. If the transmitter is removed a suit- ` 
able source of d-c power and a Mounting FT- | 
237—(*) or other means of connecting the 
source of power to the transmitter are required. 

(2) Remove the receivers from Mounting 
FT-237-(*) by loosening the thumbscrews and 
pulling the receiver forward. (If the receivers 

TOP 
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Figure 109. Radio Transmitter BC-604-(*), right end view. 
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аге to be preset also, save time by leaving the 

right-hand receiver in position and setting its 

REC ON-OFF switch to ON.) 
(3) Remove the crystal holders from the 

crystal compartment and put them in the cry- 

stal storage drawer. 
(4) Select the required crystal holders for 

the new frequencies and insert them into the 
sockets in the crystal oven compartment. The 

crystals should be arranged according to fre- 

quency ; the lowest frequency crystal in position 

No. 1, the next higher frequency crystal in 

position No. 2 and so on. Replace the crystal 

oven compartment cover. 

(5) Throw the RECEIVER TUNE-OPER- 
ATE switch to OPERATE. Leave the TRANS- 

MITTER ON-OFF switch OFF. 
(6) Rolease any depressed push button by 

partially depressing any button. 

(7) Turn the ganged-tuning capacitor con- 

trol, under the handle on the right side of the 

transmitter (fig. 109), as far as it will go to- 

ward the front of the transmitter. 
(8) The operation in step (7) above posi- 

tions the selector locking screw (accessible 

through a hole immediately above the handle), 

so that it can be reached with a screwdriver. 

Loosen this locking screw counterclockwise 

until it binds slightly, and then turn it clock- 

wise one-half turn. The ganged-tuning capaci- 

tor assembly can now be rotated independently 

of the push buttons. Turn the ganged-tuning 

capacitor control to its maximum rear (mini- 

mum capacitance) position. 

(9) Throw the TUNE-ANT CUR switch to 
TUNE and turn the METER SWITCH, D125, 
on the right side of the transmitter, to position 

No. 3. 

(10) Depress the push button which selects 
the highest frequency crystal in use. 

(11) Turn the TRANSMITTER ON-OFF 

switch to ON and allow the transmitter to 

warm up for 5 minutes. 

(12) Start the dynamotor by throwing the 

RECEIVER TUNE-OPERATE switch to RE- 
CEIVER TUNE. This operation grounds the 

dynamotor relay coil and causes all stages in 
the transmitter, except the power amplifier, to 

become operative. The transmitter emits a very 

weak signal in the RECEIVER-TUNE position. 

Caution: Never start the dynamotor with 

the ON-OFF switch. Always use either the 

RECEIVER TUNE-OPERATE switch or the 
microphone button. Do not operate the dyna- 

motor any longer than necessary. Always stop 

the dynamotor when any pause is made in the 

presetting procedure. 

(13) Slowly rotate the ganged-tuning ca- 

pacitor control to the front until the panel 

meter indicates a maximum value. At some 

frequencies, two peaks will be obtained, one 

of which is considerably greater than the 

other; set the ganged tuning capacitor to the 

higher of the two peaks. 

(14) Turn the METER SWITCH to position 

No. 1. 

(15) Move the ganged-tuning capacitor con- 

trol slightly about its setting (obtained in 

step (13) above) until a maximum meter read- 

ing is obtained. This operation provides a fine 

adjustment of step (13) above, and the ganged 

capacitors now are set accurately for this 

channel. 

(16) Throw the RECEIVER TUNE-OPER- 

ATE switch to OPERATE ; this turns the dyna. 

motor off. 

(17) Release the depressed push button by 

holding it with a finger and partially depress- 

ing an adjacent push button with the other 

hand. Do mot allow push buttons to snap out 

or the presetting adjustment will be jarred 

from its correct setting. 

(18) Depress the push button for the next 

lower frequency, place the RECEIVER TUNE- 

OPERATE switch in the RECEIVER TUNE 

position and repeat steps (13) to (17) above. 

Tune each one of the remaining channels in the 

same manner, each time going from a higher 

to a lower channel, being careful not to depress 

a push button for any channel which already 

has been preset. After the last channel has 

been preset, partially depress any one of the 

other buttons just far enough to release the last 

push button. 

(19) Rotate the ganged-tuning capacitor 

control to the maximum front position and 

tighten the selector locking screw. Do not 
tighten far enough to strip the threads. All cir- 

cuits are now preset except the antenna cir- 

cuits. 

(20) Depress push button No. i, place the 

RECEIVER TUNE-OPERATE switch to RE- 

CEIVER TUNE, and check the locked adjust- 

ment of the selector by turning the ganged- 
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tuning capacitor control slightly to each side 

of its setting against the restoring spring. A 

screwdriver may be used for this test. If the 

mechanism is adjusted correctly, the panel 

meter needle will dip as the control is moved 

to either side of its setting. Repeat this pro- 

cedure for each channel and readjust all chan- 

nels not giving the proper indication. 

c. TUNING ANTENNA CIRCUIT. When tuning 

the antenna circuit, Antenna A-62 (Phantom) 

should be used to prevent radiation. If An- 

tenna A-62 (Phantom) is not available, the 

transmitter must be in place in the vehicle, 

the mast antenna must not touch anything and 

the vehicle should preferably be located well 

away from trees, trucks, and other large ob- 

jects, but only to the extent permitted by 

camouflage requirements. 

(1) Throw the TUNE-ANT CUR switch to 

ANT CUR, turn the METER SWITCH to po- 

sition No. 6 (to prevent stray r-f pick-up from 

affecting meter readings), and place the RE- 

CEIVER TUNE-OPERATE switch at OPER- 
ATE. 

(2) Set the antenna coupling control at 

minimum coupling (clockwise rotation of the 

wheel). This adjustment is made through the 

square hole on the right side of the transmitter. 

WARNING: Do not remove the cover and 

reach down from the top, as dangerously high 

voltage is exposed when the set is turned on. 

(3) Depress a push button of a channel 

whose circuits have been preset. Insert the 

microphone plug into the CARB MIC jack and 

press the push-to-talk switch. Adjust the an- 

tenna tuning capacitor numbered to correspond 

to the depressed push button, for maximum in- 

dication on the panel meter; (this reading is 

relative antenna current). It may be necessary 

to increase the antenna coupling to obtain a 

reading; however, the coupling should be as 

loose as possible. Tune each antenna circuit 

of the remaining preset channels in a similar 
manner. 

(4) Depress the push button corresponding 

to a frequency halfway between the highest and 

the lowest frequency used. Adjust the antenna 

coupling control for maximum indication on 

the panel meter. Then reduce the coupling suffi- 

ciently to reduce the antenna current to about 

one-half the observed maximum value. 

(5) Throw the TUNE-ANT CUR switch to 
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TUNE, depress the microphone switch, and de- ` 

termine on which channel the greatest meter 

deflection is obtained. 

(6) Throw the TUNE-ANT CUR switch to 
ANT CUR. 

(7) Adjust the coupling for maximum an- 

tenna current on the frequency at which the 

greatest deflection was noted in step (5) above. 

(8) Starting with channel No. 1, depress 

each push button and readjust its associated | 

antenna tuning capacitor for maximum an- ` 

tenna current. | 
(9) Place the TUNE-ANT CUR switch at 

TUNE; the RECEIVER TUNE-OPERATE 

switch at OPERATE; depress a channel se- 

lector push button; depress the microphone 

switch; and check the meter readings for each 

position of the METER SWITCH. The read- 

ings should be an approximation of those shown 
below. 

Radio transmitter BC—604—(*): meter readings 

Switch position 1 2 3 4 5 6 

| Total 

Tripler | 1st r-f | Rect | Doubler | P-a | plate and 

Circuit grid grid grid grid grid Screen 

Meter reading 

(20 mc) ...| 20 40 20 25 15 60 

Meter reading 

(27.9 me)..} 30 25 25 40 20 60 

Note. Transmitter RECEIVER TUNE-OPERATE 
switch thrown to OPERATE. 

(10) The transmitter is now tuned and 

ready for operation on any one of the preset 

channels. Make sure the RECEIVER TUNE- 

OPERATE switch is in the OPERATE posi- 

tion. With the microphone button released, 

place the ON-OFF TRANSMITTER switch in 

the OFF position. Remove Antenna A-62, if 
used, and connect the mast antenna. 

189. Presetting Receiver 

a. GENERAL. Presetting consists of adjust- 

ing the ganged variable capacitors of the r-f 

amplifier, mixer, and r-f oscillator stages for 

each channel to be used. Thus, after the chan- 

nel selector mechanism is adjusted and locked, 

depressing a push button will automatically 

rotate the tuning capacitors to the preset, reso- 

nant position for that channel. Once these ad- 
justments are made it is not necessary to alter‘ 



. them until the channel frequency assignments 
are changed. The presetting procedure may be 

divided into two parts: setting the push but- 
tons and tuning the antenna circuit. 

b. SETTING PUSH BUTTONS. (1) The push 

buttons may be set with the receiver in the 

- vehicle or removed. However, if the receiver 

-is removed a suitable source of d-c power and 

a Mounting FT-237-(*) or other means of 

connecting the source of power are required. 

An unmodulated signal at the frequency or 

frequencies to which the receiver is to be tuned 

must be available. This signal may be from 
either a remote transmitter or an associated 

transmitter. The following procedure uses an 

associated transmitter: 

(2) Turn the REC OFF-ON switch to ON. 

Permit the receiver to warm up for 15 minutes. 

If the right-hand receiver was left in place 

and was warming while the transmitter was 

being preset it should not be necessary to wait 

long. However, steps (3) to (5) below may be 

performed while waiting. 

(3) Release all push buttons by partially 

depressing any one of them. Hold down the 

PUSH TO TUNE button to engage the manual 

TUNING control. Turn the TUNING control 

to the left until the LOCK line coincides with 

the hair line on the window. This positions 

the selector locking screw (accessible through 
a hole above the push buttons), so that it can 

be loosened with a screwdriver, thereby per- 

mitting the TUNING control to operate the 

capacitor assembly independently of the push 

buttons. Turn the selector locking screw in a 
counterclockwise direction as far as possible; 

then turn it clockwise about one-half turn. 

(4) Set the calibrated dial to some midfre- 

quency and, while holding down the PUSH TO 

TUNE button, depress one push button after 

the other until all have been depressed. This 

procedure changes all previous settings and 

assures a free-running mechanism. 

(5) Place the controls on the receiver panel 

in the following positions: TUNE-OPERATE 

` to TUNE, SPEAKER OFF-ON to ON, RADIO 
& INT-INT ONLY to RADIO & INT, 
SQUELCH OFF-ON to OFF, and VOLUME 
control almost completely clockwise. 

(6) If 15 minutes have elapsed since the 

REC ON-OFF switch on the receiver to be 
preset was set to ON, place the RECEIVER 

TUNE-OPERATE switch on the transmitter 
panel in the OPERATE position, and the 
TRANSMITTER ON-OFF switch in the ON 
position. Do not start the transmitter dyna- 
motor with the ON-OFF switch. 

(7) Depress the transmitter push button 
for channel No. 1, and place the transmitter 
RECEIVER TUNE-OPERATE switch in the 
RECEIVER TUNE position. 

(8) With all receiver push buttons released, 
manually tune the receiver dial to the frequency 
corresponding to channel No. 1 of the trans- 
mitter. 

(9) Depress the receiver PUSH TO TUNE 
button and depress receiver push button No. 1. 

(10) While depressing the receiver PUSH 
TO TUNE button just enough to engage the 
tuning wheel, manually rotate the ganged ca- 
pacitor slightly about the desired setting until 
an audio beat note is obtained. The frequency 
of the beat note should be brought to a low 
audio frequency, preferably zero beat. At zero 
beat the r-f oscillator is exactly 2.65 mc above 
the incoming signal. Therefore, the intermedi- 
ate frequency is 2.65 mc and produces a zero 
beat when heterodyned with the fixed 2.65 me 
i-f oscillator signal. 

(11) Release the push button by partially 
depressing an adjacent push button. Use two 
fingers, one to press the adjacent push button 
to effect release, and the other to make sure 
that the push button to be freed is released 
slowly and without mechanical shock which 
may disturb the adjustments already made. 
The frequency of the beat note may change 
slightly when the push button is released. How- 
ever, if the frequency of the beat note is no 
higher than a very low audio note, the setting 
should be regarded as satisfactory. If the fre- 
quency change is too great, repeat steps (7) 
to (11) above before attempting to set the 
next push button. 

(12) Adjust. the push buttons of each of the 
remaining channels whose frequency it is de- 
sired to preset, being careful not to depress a 
push button for any channel which already has 
been preset. 

(13) When the last channel has been tuned 
to the correct frequency and all push buttons 
have been released, again rotate the tuning dial 
to its LOCK position and tighten the selector 
locking screw. This completes the receiver pre- 
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setting. However, all push buttons should be 

checked for accuracy of setting at least twice 

after locking the mechanism to be sure. that 

they are tightly locked and that no slippage is 

likely to occur under operating conditions. The 

setting of a push button may be regarded as 

satisfactory if a whistle can be heard when 

the corresponding push buttons of the trans- 

mitter and receiver are depressed. Under noisy 

working conditions, it is sometimes hard to 

hear a high pitched whistle and if the setting 

happens to be exactly on zero beat, a beat note 

will not be heard. Therefore, if a beat note is 

not heard, press the PUSH TO TUNE button 

and rotate the ganged capacitor slightly with 

the TUNING control. If the beat note is heard 

with a motion of the TUNING control of ap- 

proximately plus or minus one-tenth of a chan- 

nel division, the setting is satisfactory. If the 

setting for any channel is unsatisfactory, it 

should be preset again. Do not rotate the 

manual TUNING control too much with a push 

button depressed. This places a stress on the 
mechanism. 

(14) Place both the receiver and the trans- 

mitter ON-OFF switches in the OFF position, 

remembering that the transmitter RECEIVER 

TUNE-OPERATE switch should be in the 

OPERATE position before the TRANSMIT- 

TER ON-OFF switch is turned OFF. 

c. TUNING ANTENNA CIRCUIT. The receiver 

antenna circuit must be tuned when the set is 
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first installed in the vehicle. Ordinarily it will 

not require tuning thereafter unless some 

change is made in the antenna. It can be tuned 

before setting the push buttons if desired. In 
making the following adjustments the receiver 

should be in place in the vehicle and the an- 

tenna should be connected. The antenna must ` 
not touch anything and the vehicle should 

preferably be located in the open, but only to 

the extent permitted by camouflage require- . 

ments. | 

(1) Make sure that the receiver is installed 

in the right-hand position on the mounting so 

that the left side of the receiver is accessible. . 

(2) Place the receiver controls at the follow- 

ing positions: REC ON-OFF switch at ON, 

SQUELCH switch at OFF, TUNE-OPERATE 
switch at OPERATE, and SPEAKER switch 

at ON. 

(3) Release the push buttons by partially 
depressing one. 

(4) Hold down the PUSH TO TUNE but- 

ton and rotate the TUNING control to a fre- 

quency near the high frequency end where 

there is noise (not a signal). 

(5) Adjust the VOLUME control so that 

noise is just audible. 

(6) Adjust the antenna trimmer (accessible 

through the port hole on the left side of the 
receiver) for maximum noise output. 

(7) Place the REC ON-OFF switch to OFF 

position. : 



APPENDIX | 

REFERENCE PARTS LIST 

1. War Department Signal Supply Pamphlet 
Reference 

The following information was compiled on 3 

April 1946. The appropriate pamphlets of the 

War Department Signal Supply Catalog for 

Radio Sets SCR-508 and SCR-528 аге: 
Organizational spare parts 

SIG 7-AN/URA-1 
Higher echelon spare parts 

SIG 8-AN/URA-1 
Organizational and higher echelom spare 

parts 

SIG 7 & 8-SCR-508 
SIG 7 & 8-SCR-528 

SIG 7 & 8-H-16/U 
SIG 7 &.8-HS-30 

SIG 7 & 8-T-17 
SIG 7 & 8-TD-4 

For an index of available catalog pamphlets, 

see the latest issue of War Department Signal 

Supply Catalog, SIG 1 and 2, Introduction and 
Index. 

2. Identification Table of Replaceable Parts 
for Radio Sets SCR-508—A, B, C, D, AM, 
CM, DM 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 

ment Signal Supply Catalog. 

Parts for basic unit 

| Signal Corps 
Ref Name 

symbol stock No. 

Fig. 25 | ANTENNA A-62 (Phan- | 2A262 
tom) 

CLAMP MC-424 (for | 2Z2651-424 
MS-52) 

Fig. 8. | CRYSTAL UNIT, chan 0 | 2X74-20.0 
| CRYSTAL UNIT, chan 1 | 2X74-20.1 
CRYSTAL UNIT, chan 2 | 2X74-20.2 
CRYSTAL UNIT, chan 3 | 2X74-20.3 
CRYSTAL UNIT, chan 4 | 2X74-20.4 
CRYSTAL UNIT, chan 5 2X74-20.5 

2X74-20.6 id ela tal UNIT, chan 6 

Parts for basic unit (contd.) 

Name 

CRYSTAL UNIT, chan 7 
CRYSTAL UNIT, chan 8 
CRYSTAL UNIT, chan 9 

CRYSTAL UNIT, chan 10 
CRYSTAL UNIT, chan 11 

CRYSTAL UNIT, chan 12 
CRYSTAL UNIT, chan 13 
CRYSTAL UNIT, chan 14 
CRYSTAL UNIT, chan 15 
CRYSTAL UNIT, chan 16 

CRYSTAL UNIT, chan 17 
CRYSTAL UNIT, chan 18 | 

CRYSTAL UNIT, chan 19 

CRYSTAL UNIT, chan 20 

CRYSTAL UNIT, chan 21 
CRYSTAL UNIT, chan 22 
CRYSTAL UNIT, chan 23 
CRYSTAL UNIT, chan 24 
CRYSTAL UNIT, chan 25 
CRYSTAL UNIT, chan 26 
CRYSTAL UNIT, chan 27 
CRYSTAL UNIT, chan 28 
CRYSTAL UNIT, chan 29 
CRYSTAL UNIT, chan 30 
CRYSTAL UNIT, chan 31 
CRYSTAL UNIT, chan 32 
CRYSTAL UNIT, chan 33 

CRYSTAL UNIT, chan 34 
CRYSTAL UNIT, chan 35 
CRYSTAL UNIT, chan 36 
CRYSTAL UNIT, chan 37 
CRYSTAL UNIT, chan 38 
CRYSTAL UNIT, chan 39 
CRYSTAL UNIT, chan 40 
CRYSTAL UNIT, chan 41 
CRYSTAL UNIT, chan 42 
CRYSTAL UNIT, chan 43 

CRYSTAL UNIT, chan 44 

CRYSTAL UNIT, chan 45 
CRYSTAL UNIT, chan 46 
CRYSTAL UNIT, chan 47 
CRYSTAL UNIT, chan 48 
CRYSTAL UNIT, chan 49 
CRYSTAL UNIT, chan 50 
CRYSTAL UNIT, chan 51 
CRYSTAL UNIT, chan 52 
CRYSTAL UNIT, chan 53 
CRYSTAL UNIT, chan 54 
CRYSTAL UNIT, chan 55 

Signal Corps 

stoek No. 

2X74-20.7 
2X'14—20.8 
2X74-20.9 
2X74-21.0 

2X74-21.1 
2Х74—21.2 
2X'14-21.3 

2X 14-21.4 
2X74-21.5 

2X'14—21.6 
2X 14-21. 
2X'14-21.8 
2X74-21.9 
2Х74—22.0 
2X74-22.1 
2X74-22.2 

2X74-22.3 
2X'14—22.4 
2X74-22.5 

2X'14-22.6 
2X74-22.7 
2X'14-22.8 
2X '14-22.9 
2X'14-23.0 
2X'14-23.1 
2X'14-23.2 
2X'14-23.3 

2X74-23.4 
2X'14-23.5 
2X74-23.6 
2X74-23.7 
2X'14-23.8 
2X'14-23.9 
2X'14—24.0 
2X'14—24.1 
2X74-24.2 
2X74-24.3 

2X74-24.4 
2X74-24.5 
2X74-24.6 
2X74-24.7 
2X'14—24.8 
2X'14-24.9 
2X'14-25.0 
2X'14-25.1 

2X'14-25.2 
2X74-25.3 
2X'14-25.4 
2X74-25.5 
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Parts for basic unit (contd.) 
———— OA OE 

Ref Si 
symbol Nema go P ue 

CRYSTAL UNIT, chan 56 | 2X74-25.6 
CRYSTAL UNIT, chan 57 | 2X74-25.7 

CRYSTAL UNIT, chan 58 | 2X74-25.8 

CRYSTAL UNIT, chan 59 | 2X74-25.9 
CRYSTAL UNIT, chan 60 | 2X74-26.0 

CRYSTAL UNIT, chan 61 | 2X74-26.1 

CRYSTAL UNIT, chàn 62 | 2X74-26.2 

CRYSTAL UNIT, chan 63 | 2X74-26.3 

CRYSTAL UNIT, chan 64 | 2X74-26.4 
CRYSTAL UNIT, chan 65 | 2X74-26.5 
CRYSTAL UNIT, chan 66 | 2X74-26.6 
CRYSTAL UNIT, chan 67 | 2X74-26.7 
CRYSTAL UNIT, chan 68 | 2X74-26.8 
CRYSTAL UNIT, chan 69 | 2X74-26.9 
CRYSTAL UNIT, chan 70 | 2X74-27.0 

CRYSTAL UNIT, chan 71 | 2X74-27.1 
CRYSTAL UNIT, chan 72 | 2X74-271.2 
CRYSTAL UNIT, chan 73 | 2X74-27.3 

CRYSTAL UNIT, chan 74 | 2X74-27.4 
CRYSTAL UNIT, chan 75 | 2X74-21.5 
CRYSTAL UNIT, chan 76 | 2X74-27.6 
CRYSTAL UNIT, chan 77 | 2X74-27.7 
CRYSTAL UNIT, chan 78 | 2X74-27.8 
CRYSTAL UNIT, chan 79 | 2X74-27.9 
MAST SECTION MS-52 | 2A2352 

MAST SECTION MS-53 | 2A2353 

Fig. 5 RADIO RECEIVER BC- | 204403 
603 

Fig. 5 RADIO TRANSMITTER | 2C6494 
BC-604 

Fig. 5 WIRE W-128 1B128 

Fig. 14 DYNAMOTOR DM-34| 3H1634 
(12-volt) 

Fig. 16 DYNAMOTOR DM-35 | 3H1635 
(12-volt) 

Fig. 14 DYNAMOTOR DM-36 | 3H1636 
(24-volt) 

Fig. 16 DYNAMOTOR DM-3 | 3H1637 

(24-volt) 

Additional parts for vehicular installations 

Fig. 5 CABLE, power: Sig C | 3E2212 
Cordage CO-212 

CABLE, AF: Sig C Cord- | 3E2213 
= age CO-213 

Fig. 6 CABLE, AF: Sig C Cord- | 3E2218 
age CO-218 , 

CABLE, RF: Army-Navy | 1F425-11 

Radio Frequency Cable 

RG-11/U 

CHEST SET TD-4 4B417-4 

CLAMP MC-423 222651—423 
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Additional parts for vehicular installations (contd.) 

Ref Signal C 

symbol Name stock ОК 

Fig. 6 CORD CD-307-A 3E1307A-5.5 

Fig. 36 | CORD CD-318 3E1318 

Fig. 6 | CORD CD-604 | 3E1604 
Fig. 33 | HEADSET H-16/U 2B800-16 

Fig. 31 | HEADSET HS-30 2B830 
INSULATOR IN-101 3G601 

Fig. 6 INSULATOR IN-121 3G621 

Fig. 39 | INTERPHONE CON-| 2C1738 
TROL BOX BC-606 

MAST SECTION MS-51 | 2A2351 

Fig. 35 | MICROPHONE T-17 2B1617 

Fig. 36 | MICROPHONE T-45 2B1645 

Fig. 6 MICROPHONE COVER | 2B1567 
M-367 

Fig. 36 | SHIELD, breath 2B1589/1 

Additional parts used only for navy installations 

ADAPTER ASSEMBLY 

HEADSET-MICRO- 
PHONE ASSEMBLY 
AN/URA-1 

2Z807-26 

2B1055-1 

3. Identification Table For Replaceable Parts 
for Radio Sets SCR—528-A, B, C, D, AM, 
CM, DM 

The first, second, and third echelon mainte- 

nance parts for these radio sets include all the 

items listed in paragraph 2 above and the fol- 

lowing list: 

Additional parts for vehicular installations 

Ref Signal Corps 
Name 

symbol stock No. 

INSULATOR IN-86 3G586 

INSULATOR IN-104 3G604 

INSULATOR IN-111 3G611 

4. Identification Table of Replaceable Parts 
for Radio Set AN/VRC—5 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 
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Identification tabie of replaceable parts for radio set 
AN/VRC-5 (contd.) 

————DQP—————————————————— 5—Ó—Ó——Ó———————ED | À 

Ref Signal Corps 

symbol me stock No. 

Fig. 8 CRYSTAL UNITS, chan 0 | 2X74-20.0 to 
to 79. See paragraph 2 2X'14-21.9 
above for further de- 

Scription. 

Fig. 27 MAST SECTION MS- | 2A2416A 
116-A 

Fig. 27 MAST SECTION MS- | 2A2417A 

117-A 

Fig. 27 MAST SECTION MS- | 2A2418A 

118-A | 

Fig. 14 DYNAMOTOR DM-34 | 3H1634 

(12-volt) | 

Fig. 16 DYNAMOTOR DM-35 | 3H1635 

(12-volt) 

Fig. 14 DYNAMOTOR DM-36 | 3H1636 

(24-volt) 

Fig. 16 DYNAMOTOR DM-37 | 3H1637 

(24-volt) 

5. Identification Table of Replaceable Parts 
for Radio Receiver BC—503—A, C, D, DM 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref Signal Cor 

symbol Ne o 

PG3, J1, J2 | BOARD ASSEMBLY | 2C4403A/P3 
BUSHING 2C4403DM/B1 

C23 CAPACITOR 3DB40-54 
C10 CAPACITOR 3DA750-12 
C8, C13, C26 | CAPACITOR 3K2051122 
C19 CAPACITOR 3K3020222 
C22 ·. CAPACITOR 3K3551222 
C2, C3, C4, | CAPACITOR 3K3562222 

C5, C6, C7, 
C9, Cll, 
C14 

C20.1, C20.2,| CAPACITOR 3DA100-557 
C20.3 

C12, C172, | CAPACITOR 3K4010321 
C18, C21 

C15 CAPACITOR 3DA500—423 
C24 CAPACITOR 3DB1-42 
C16 CAPACITOR 3DB2-83 
C25 CAPACITOR 3DB2-82 

Identification table of replaceable parts for Radio 
Receiver BC-603-A, C, D, DM (contd.) 

C1.1, C1.3, 
C1.5 

L1 

LCUI1 

LCU4 

LCU2 

LCU3 

J3 

PG1 

PG2 

F1 

FM1, FM2 

Fig. 11 

Fig. 11 

El 

ES1 

Fig. 58 

Fig. 11 

Fig. 11 

Fig. 11 

Fig. 11 

R11, R15, 
R16 

R19, R94 

R9, R38, R64, 
R74, R85 

R5 

R3 

R4 

R26 

R12 

R25 

R13, R63, 
R73 

R95 

R1, R7 

R52, R72, 
R96 

CAPACITOR 

COIL 

COIL 

COIL 

COIL 

COIL 

CONNECTOR 

CONNECTOR 

CONNECTOR 

FUSE FU-24 

GUARD, front panel 

HOLDER, fuse 

INSULATOR, feed 

through, mounts A 

and G binding posts 

KNOB, marked VOL- 

UME 

LAMP, glow 

INDICATOR, light 

LOCK ASSEMBLY 

push-button tuner 

MOUNTING, bracket, 

secures receiver 

PANEL ASSEMBLY 

POST, binding, push 

type, marked A 

POST, binding, push 

type, marked G 

RESISTOR 

, 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR : 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR 

RESISTOR 

Signal Corps 

stock-No. 

204403A/C1 

2C4403A/C7 

2С4408А /С18 

204403A/C21 

2C4403A/C19 

2C4403A/C20 

2C4403A/J2 

2C4403A/P1 

22/1228 

321924 
204403A/G1 

323282 

204403A/J3 

2C4403A/K2 

225893-1 

225990—4 

2С6494А /86/2 

2C4403A/B3 

276960—59 

2C4403A/B1 

2C4403A/B2 

3RC21BF105K 

3RC21BF205J 

3RC21BF102K 

3RC21BF301J 

SRC21BF511J 

SRC21BF513J 

3RC21BF122J 

3RC21BF202J 

3RC21BF512J 

3RC21BF103K > 

SRC21BF153K 

3RC31BF303J 

3RC21BF303J 
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Identification table of replaceable parts for Radio 
Receiver BC-603-A, C, D, DM (contd.) 

Ref 
dd Name 

R92, R93 RESISTOR 

n62 RESISTOR 

RS, R31, R83, RESISTOR 

R6, R18, R53, RESISTOR 

R54, R61, 

R91 

R2, R10, R14, RESISTOR 

R17, R37, 

R51, R71, 
R82, R84 

n20 RESISTOR 

n31 RESISTOR 

R1, R7 RESISTOR 

R29 RESISTOR 

R3, R81, R83 | RESISTOR 

R21 RESISTOR 

R30 RESISTOR 

R24 RESISTOR 

R25, R27, RESISTOR 

R28 

P2 RESISTOR 

P1 RESISTOR 

Fig. 12 SCREW, for mounting 

PGl 

VS1 to VS10| SOCKET, tube 

LS1 SPEAKER 

D5 SWITCH 

D4 SWITCH 

D1, D2 SWITCH 

D3 SWITCH 

T1 TRANSFORMER 

FL4 TRANSFORMER AS- 
SEMBLY 

FL1 TRANSFORMER AS- 

SEMBLY 

FL2 TRANSFORMER AS- 

SEMBLY 

FL3 TRANSFORMER AS- 

SEMBLY 

Vi, V2, V6 TUBE JAN 6AC7 

CVIDIT2) ШИ 

уз TUBE JAN 6J5 

(УТ94) У 

V4, V5 TUBE JAN 12SG7 

š (V'T209) 

V1 TUBE JAN 6H6 

174 

(VT90) 

Signal Corps 

stoek No. 

3RC21BF393J 

3RC21BF433J 

3RC21BF683J 

S3RC21BF104K 

3RC20BF244J 

3RU30001 

SRC31BF682J 

S3RC31BF303J 

3RCA1BF133J 

3RC21BF683J 

SRCA1BF303J 

3RW10501 

3RU22801 

3RC21BF242J 

3RA4205 

2Z7298-1 

2C1617A/S2.1 

2C4403A/S1 

6C35 

3Z9849.71 

2C4403A/S3 

329858-8.3 

2C4403A/84 

2C4403A/T3 

2C4403A/F4 

2C4403A/F1 

2С4403А /Е2 

2C4403A/ F3 ; 

2J6AC7 

2J6J5 

2J12SG7 

2J6H6 

Identification table of replaceable parts for Radio 
Receiver BC-603—A, C, D, DM (contd.) 

Ref Name 

symbol 

V8 TUBE JAN 6V6GT/G 

(VT107A) 

V9, V10 TUBE JAN 6SL7GT 

(VT229) 

Fig. 58 TUNING ASSEM- 

BLY, RF: push but- 

ton 

Signal Corps 

stock No. 

2J6V6GT/G 

2J6SL7GT 

2C4403A/85 

6. Identification Table of Replaceable Parts 
for Radio Transmitter BC—604 

Note. 

ment Signal Supply Catalog. 

The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 

Ref Noms Signal Corps 

symbol stock No. 

Fig. 8 BINDING POST,| 2C4403A/B1 

marked A 

Fig. 8 BINDING POST,| 2C6494A/B2 

marked G 

E, Fig. 59 BUTTON, brass | 2C6494A/B3 

plug 
CABLE, RF, co- | 1F425—62 

axial, Radio 

Frequency 

Cable RG- 

62/U | 

С105 CAPACITOR 3D9015—59 

C147 CAPACITOR 3D9175-6 

C162 CAPACITOR 3DB4-240 

C140 CAPACITOR 2C6494A/C6 

C144 CAPACITOR 3DB100-34 

C151 CAPACITOR 3K2051022 

C103 CAPACITOR 3K2510122 

C161 CAPACITOR 3D9100—70 

C104, C108, C165 | CAPACITOR 3K3051122 

C124, C149 CAPACITOR 3K4510221 

C150 CAPACITOR 3DA1-72 

C101, C109, C111,| CAPACITOR 3K3030222 

C112, C117, 

C118, C121, 

C122, C146, 

C148, C154, 

C155, C158 Р j 

C123, C159 CAPACITOR 3K4010324 

C138.1, C138.2, CAPACITOR 30А 100-549 

C142.1, C142.2 j 

C163 CAPACITOR 8DA250-822 

C125 CAPACITOR 38D9060V-7 



1 Identification table of replaceable parts for Radio Identification table of replaceable parts for Radio 
i _— _ Transmitter BC-604 (contd.) Transmitter BC—604 (contd.) 

E — BEER d Name E 
` €106, C113, С115, CAPACITOR 2C6494A/C1 ES101 LAMPHOLDER | 2759902 

C119, C152, 
| C156 E101 LAMP LM-38 | 225938 

— €114, C116, С120, CAPACITOR 3D9020V-1 . Fig. if LENS, green 2Z5891-14 

„| C126, C153, Fig. 59 LOCK ASSEM- | 2C6494A/S6/2 
C157 BLY, push-but- 

C137, C139, С141, CAPACITOR 3DA500—452 ton tuner 
C143 M101 METER 3F910—47 

| C145 CAPACITOR 5DB2-100 Fig. 11 MOUNTING, in- | 276820.102 

` C127 to C136 | CAPACITOR | 3D254 dicator light 
H CLAMP capaci- | 671885 OVEN 62/1422 

tor P 101 POTENTIO-| 227288-3 

| u CLAMP, tube 2C6494A/C28 METER 

CLAMP ASSEM- 2C6494A/811 $101 RELAY 2C6494A/R2 

BLY, tube $102 RELAY 2C6494A/R3 

E CLIP, tube con- | 272724 $103 RELAY 2C6494A/R5 

j pt 5104 RELAY AND | 2C6494A/R4 
L110, L111 COIL ASSEM- | 2C6494A/C15 SWITCH AS- 

BLY | SEMBLY 

L102 COIL 2C6494A /C9 R110, R143 RESISTOR 3RC21BF102K 

L104 COIL 2C6494A/C11 R128 RESISTOR 3RC30BF122K 

L101 COIL 2C6494A/C8 R124, R128 RESISTOR 3RC21AF103K 

— 1103 COIL 2C6494A/C10 R111, R123 RESISTOR 3RC21BF103K 

E L120 COIL 30357-3 R106, R121, R137 | RESISTOR 3RC21BF101K 

E L105 COIL 2C6494A/C12 R120 RESISTOR 3RC30BF201J 

. L106, L107 COIL 2C6494A/C13 R119 RESISTOR 3RC21BF122K 

— -L118, L119 COIL 2C6494A/C17 R133 RESISTOR 324840-3 

|. L108 | COIL 2C6494A/C14 R150 RESISTOR 3RC31BF243J 

J101 CONNECTOR | 2ZB799-23 R134, R136 ` RESISTOR 3RC21BF303J 

PG101 CONNECTOR | 2C6494A/P1 R114, R116 RESISTOR SRCA1BF303J 

PG103, PG104 CONNECTOR | 2Z7228-20 R125 RESISTOR 3RC21BF393J 

| COVER, crystal | 2C6494A/C24 R104, R117, R138, RESISTOR 3RC31BF518J 
+ oven R142 

E F101 | FUSE 322595.3 R126 RESISTOR S3RCA1BF753J 

P rig. 59 GEAR, spur 224815-146 ' — R135 RESISTOR 324845.1 

` Fig. 59 GEAR RACK, | 274875-147 R101, R107, В115, RESISTOR 3RC21BF104K 
steel R139, R144, 

| Fig. 9 GUARD, trans- | 2C6494A/G1 R155 

í mitter R151 RESISTOR 3RC31BF104K 
` FM101, FM102 | HOLDER, fuse | 373282 R109, R118, R145, RESISTOR 3RC41BF104J 

E | INSULATOR 2C6494A/J3 R157, R158 

К E INSULATOR 3G1250—5.2 R105 RESISTOR S3RC21BF244J 

К Е INSULATOR 2C4403A/J3 R103, R122 RESISTOR 3RC31BF244J 
E INSULATOR 2C6494A/J2 R113, R127 RESISTOR 3Z4801-1 
E INSULATOR 3G1250-14.6 R131, R132, R140, RESISTOR 374812 

Ј АСК 225575 R141 | 
h 

| 



Identification table of replaceable parts for Radio 
Transmitter BC—60/ (contd.) 

Ref 
symbol Name 

R130 RESISTOR 

R102, R147 RESISTOR 

R152 RESISTOR 

R129 RESISTOR 

R153, R154 RESISTOR 

R112 RESISTOR 

R156 RESISTOR 

R108 RESISTOR 

RESISTOR, 

fixed, 1 ohm, 

10 w 

Fig. 59 ROLLER AS- 

SEMBLY, 

guide 

Fig. 59 ROLLER AS- 

SEMBLY, 

guide 

SCREW, machine 

Fig. 10 SCREW AS- 

SEMBLY 

Fig. 9 SOCKET AS- 

SEMBLY, 

crystal 

VS104 SOCKET, tube 

VS101, VS102, 
VS103, VS105, 
VS106, VS107, 
VS108 

(L116, R146) 
(L117, R149) 

D111 to D120 
D101 to D110 
D125 
D121, D122, D123, 

D126 
0123, D124 
TD101 

TC101 

T102 

T101 

Fig. 59 

V101, V102, V103,! 
V105, V106, 
V107, V108 

V104 

7. Identification Table of Replaceable Parts 
for Interphone Control Box ВС—606—Р, 
EXHI 

176 

SOCKET, tube 

SUPPRESSOR, 

parasitic 

SWITCH 

SWITCH 

SWITCH 

SWITCH 

SWITCH 

SWITCH, ther- 

mostatic 

THERMOCOU- 

PLE: 8 

TRANSFOR- 

MER, AF 

TRANSFOR- 

MER, AF 

TUNING AS- 

SEMBLY, r-f, 

push-button 

TUBE JAN 1619 

(VT-164) 

TUBE JAN 1624 
(VT-165) 

Signal Corps 

stock No. 

324900-1 

325410.2 

3RW26108 

3Z5450.6 

3Z5998-2 

3RC21BF100K 

3RC31BF390J 

3RC21BF510J 

3RW2703 

2Z4885-7 

2Z4885-8 

6L6632-40.49S 

2C6530-684A/S9 

2C6494A/S10 

2Z8711 

2C4403A/S1 

321892-1.5 

2C6494A/S6/3 

2C6494A/S6/4 

2C6494A/S5 

206494A/83 

329858-8.20 
279183 

3F910-27/T1 

2C6494A/T3 

2C6494A/T2 

2C6494A/S6 

2J1619 

2J1624 

Note. 

third echelon maintenance parts. 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

The following list covers first, second, and 

See paragraph 1 

Ref Signal Corps 

dub паа: агї No. 

Fig. 120 | BOARD, terminal 4Е9900-700А 

Fig. 39 CLAMP, spring, Model Н | 2C1738A/CL1 

only 

Fig. 39 COLLAR, jack spacing, | 272935-35 

Model H only 

COVER, jack, rubber, | 273351-107 
Model H only 

Fig. 39 COVER, jack, steel, Mod- | 273403.10 

el H only 

Fig. 39 COVER, switch, Model | 3Z9849.39-1/B2 
H only 

Fig. 89 GASKET, rubber, 13/32” | 6L54012 

ID, 61/64” OD x 5/16” 

d, Model H only - 

GASKET, rubber, 3" sq | 274868.391 

opening, Model H only 

J1 JACK JK-33-A, tele- | 225533A 

phone 

Fig. 39 KNOB, marked VOLUME | 2C4403A/K2 

Fig. 120 | RESISTOR, 2,000 ohms | 3RC20BE202J 

Fig. 120 | RESISTOR, potentio- | 227288-3 

meter 

Fig. 120 | SWITCH, Model H only | 3Z9849.151 

Fig. 119 | SWITCH, Models D, E | 3Z9858-8.3 

only 

8. Identification Table of Replaceable Parts 

Note. 

third echelon maintenance parts. 

for Dynamotor DM—34—A, C, D 

The following list covers first, second, and 

See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref 
pee Name 

Fig. 60 BRUSH, high voltage 

Fig. 60 BRUSH, low voltage 

C701 to C706| CAPACITOR 

L702 COIL 

L701 COIL 
L703, L704 COIL 

Fig. 15 CONNECTOR, female 

Signal Corps 

stock No. 

3H1634A/B5 
3H1634A/B4 
3DKA5-89 
3H1634A/C1 
204408A/C8 
3H1634A/C2 
278688,5 

9. Identification Table of Replaceable Parts 

Note. 

third echelon maintenance parts. 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

for Dynamotor DM—35-A, C, D 

The following list covers first, second, and 

See paragraph 1 



Identification table of replaceable parts for Dynamotor 
DM-35-A, C, D (contd.) 

cymba Name god Ко, 

Fig. 60 BRUSH, high voltage 3H1635A/B5 
Fig. 60 BRUSH, low voltage 3H1635A/B4 

C501, C502 | CAPACITOR 3DA2-63.2 
Fig. 17 CONNECTOR 3H1635A/R1 

Fig. 16 SCREW, captive 8H1635A/S1 

10. Identification Table of Replaceable Parts 
for Dynamotor DM—-36—A, B, C, D 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 
above for appropriate sections of the War Depart- 

ment Signal Supply Catalog. 

SITE Signal Corps 

symbol stock No. 

Fig. 60 BRUSH, high vv.it^ge 3H1634A/B5 

Fig. 60 BRUSH, low voltage 3H1636A/B4 

C801 to C806 CAPACITOR 3DKAS5-89 

L802 COIL 8H1634A/C1 

L801 COIL 2C4403A/C8 

L803, L804 COIL 3H1634A/C2 

Fig. 15 CONNECTOR 2Z8688.5 

Il. Identification Table of Replaceable Parts 
for Dynamotor DM-37-B, C, D 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref Signal Corps 

symbol sme stock No. 

Fig. 60 BRUSH, high voltage 3H1635A/B5 

Fig. 60 BRUSH, low voltage 3H1637A/B4 

C601, C602 | CAPACITOR, 2,000 mmf | 3DA2-63.2 

Fig. 17 CONNECTOR, female 3H1635A/R1 

Fig. 16 SCREW, captive 3H1635A/SI1 

12. Identification Table of Replaceable Parts 
for Mounting FT-237—-A, C, D, E, DM 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 

ment Signal Supply Catalog. 

Ref Signal Corps 

symbol Name stock No. 

Fig. 20 | BOARD, terminal 279410.131 

BOARD ASSEMBLY, 2Z6721-237A/P1 Fig. 20 
. terminal 

BUSHING, spacer, 
for mounting ter- 

minal board as- 

sembly 

2Z8807-60 

Identifccation table of replaceable parts for Mounting 
FT-237-A, C, D, E, DM (contd.) 

Ref 
Name 

Signal Corps 

symbol stock No. 

CABLE, RF, Radio | 1F425-62 

Frequency Cable 
RG-62/U 

Fig. 5 CABLE ASSEMBLY, 3E2278 
power, battery 

cable 

C401 CAPACITOR 3K2010121 
CONNECTOR, fe- | 226721-237A/C12 

male, 90° angle 

type 2Z6721-237A /С11 

CONNECTOR, fe- 

male, T-shaped 

J401,J402 | CONNECTOR 2Z8689-1 

J403 CONNECTOR 2Z8690-6 

Fig. 18 COVER, dust 2Z6721-237A /C1 

Fig. 20 DOOR ASSEMBLY | 2Z3352.110 

Fig. 20 FASTENER, Dzus 6L31412N 

Fig. 20 FASTENER AS- | 2Z6721-346/1 

SEMBLY, screw, 

mounting 

F401 FUSE FU-67 3Z1967 

INSULATOR, bush- | 2C6494A/J4 

ing 

MOUNT, virbation, | 228500 

rectangular 

Fig. 20 PIN ASSEMBLY, | 2Z6721-237A/R3 

alinement 

Fig. 18 PLATE, warning, | 226833-1 

marked BATTERY 

VOLTAGE 12 (24) 
V 

POST, binding, 2Z7259-36 

marked GND 

Fig. 18 POST, binding, | 2Z6721-237A/T2 

marked TR 

Fig. 18 POST, binding, | 2Z6721-237A/T1 

marked REC 

Fig. 20 SPRING, coil 2Z6721-346/3 

13. Identification Table of Replaceable Parts 
for Antenna (Phantom) A—62 

Note. 
third echelon maintenance parts. 

The following list covers first, second, and 
See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Fig. 26 

Fig. 26 

Fig. 26 

Fig. 26 

Fig. 26 
Fig. 26 
Fig. 26 
Fig. 26 

Fig. 25 

Signal Corps 

Name stock No. 

CAPACITOR 8D9055VE5-1 

CLAMP, ground 2Z2635.167 

COIL 8C1088A-22 

CONNECTOR, male, for | 2Z3021-112 
coaxial cable 

LAMP LM-27 2Z5927 

LAMPHOLDER 2Z8723.1 

POST, marked ANT 32787-88 

POST, marked GND 37787-89 

RESISTOR 3E6024—14 

177 



14. Identification Table of Replaceable Parts 
for Mast Base АВ-15/6К 

Note. The following list covers first, second, and 
third echelon maintenance parts. See paragraph 1 
above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref MA. Signal Corps 
symbol stock No. 

Fig. 28 | CONNECTOR, female 2Z3062-109 
CONNECTOR, male, Sig | 2Z7226-259 

C Plug PL-259 | 

Fig. 28 GASKET, insulator and | 2A1173.2-16 

post spacer 

Fig. 28 GASKET, insulator and | 2A1173.2-18 

connector spacer 
Fig. 28 | GASKET, insulator spacer | 2A1173.2-17 
Fig. 28 | INSULATOR, bowl, 1%” | 3G1050-30.2 

lg x 234" diam 
Fig. 28 INSULATOR, bowl, 2” lg | 3G1000-16.7 

x 3" diam 
Fig. 28 INSULATOR, washer | 8G1838-24.23 
Fig. 28 NUT, hexagon 6L3005-24J N 
Fig. 28 POST, binding, screw type | 3Z741-19.1 
Fig. 28 POST, supporting, flexible | 3Z741-19 

STRAP, bonding, ground- | 2Z9049.41 
ing 

Fig. 28 WASHER, flat, brass 6L50030-2 
Fig. 28 WASHER, lock, steel 2A3171.6 

15. Identification Table of Replaceable Parts 
for Mast Base MP—48 and MP—48—A 

Note. The following list covers first, second, and 
third echelon maintenance parts. See paragraph 1 
above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref Signal Corps 
кутар Name stock No. 

ADAPTER ASSEMBLY, | 2A2088-48/A1 
includes binding post 

TM-146, pin, coupling, 

insert retainer, insert, 

washer, for unshielded 

wire, Model MP-48 only 

BINDING YOST TM- 

146, Model MP-48 only 

CABLE ASSEMBLY, 

RF, Wire W-128, 

Model MP-48 only 

CAP, for plug case, Model 

32246 

24A2088-48/W5 

242088—48/C1 
MP-48 only 

CASE, plug, Model MP- | 2A2088-48/C9 
48 only 

COLLAR, spacing, Model | 2A2088-48/ Ст 
MP-48-A only 
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Identification table of replaceable parts for Mast Base 
MP-48 and MP-48-A (contd.) 

Ref 

symbol Name 

CONNECTOR, female, 

for coaxial cable, Model 

MP-48-A only 
INSULATOR IN-118, 

bushing 
INSULATOR, white ce- 

ramic, Model MP-48-A 
only 

PLUG, across flats, Model 
MP-48 only 

SOCKET ASSEMBLY, 
mast, Model MP-48 
only 

SOCKET ASSEMBLY, 
mast, Model MP-48-A 
only 

RETAINER ASSEMBLY, 
Model MP-48 only 

RETAINER ASSEMBLY, 
Model MP-48-A only 

TERMINAL, lug, Model 
MP-48-A only 

WIRE W-128, Model 
MP-48-A only 

NUT, brass, Model МР- 
48 only 

NUT, steel, Model MP- 
48-A only 

SCREW, machine, No. 
6-32 RHB (part of 
IN-118) 

SCREW, machine, brass, 
'&" ball point, М” —98 
NF-2 thread, 9/32" lg, 
Model MP-48-A only 

SCREW, set, cup point, 
steel, 8-32 x 9/32” lg, 
Model MP-48-A only 

SCREW, set cone point, 
10-32 x 7/16" lg 

SCREW, set, cone point, 
steel, 5/15" —24 x 9/32" 
lg, Model MP-48 only 

SCREW, set, cone point, 
Steel 10-82 x 5%” lg, 
Model MP-48 only 

SCREW, set, cone point, 
steel, No. 10-32, 5/16", 
Model MP-48-A only 

WASHER, spacing, 
15/16" OD, "7/16" ID, 
3/16" thk, Model MP- 
48-A only 

WASHER, lock SAE 
geq for No. 6 screw 

WASHER lock, internal 
tooth, Shakeproof No. 
1244 

Signal Corps 
stock No. 

2A2088-48/C4 

3G618 

8G1250-60 

2A2088-48/P1 

2A2088-48/M1 

2А2088-48А /М1 

2A2088-48/R7 

2A2088-48A/R1 

3212076-7 

1B128 

2A2088-48/N1 

6L3522-20-288 

6L6632-6-1.1 

24A2088-48/S1 

5B14308-4-1.31 

6L7968-7.35S 

6L7945-5-5.35P 

6L7949-10.35P 

6L7968-10-1.318 

3G1250-3.1 

6L70006P 

61.72244 



Identification table of replaceable parts for Mast Base 
МР-48 and МР-48-А (contd.) 

Ref Name Signal Corps 
symbol stock No. 

WASHER, lock, steel, | 2A2088-48/W2 

1%” OD, 1-13/32" ID, 

1/16" thk, Model MP- 

48 only 
WASHER, rubber, Model | 6L540192-2 

MP-48 only 
WASHER, brass, 3%” | 2A2088-48/W1 

OD, 1-13/32" ID, X" 

thk, two %” holes, 

Model MP-48 only 

WASHER, steel, 314” | 6L58053 

OD, 1-7/16" ID, 3/16" 

thk 

16. Identification Table of Replaceable Parts 
for Headset-Microphone Assembly 
AN/URA-I 

Note. The following list covers first, second, and 
third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref Signal Corps 

symbol Mana stock No. 

ADAPTER, microphone | 27307-26 

CORD, extension, micro- | 3E4035-60.1 
phone 

CORD, extension, receiver | 3E4035-83 

CORD ASSEMBLY, | 3E4035-82 
headset 

CUSHION, headset 2B1055-1/1 
HARNESS, face 2B670 
HEADBAND 2B1055-1/2 
HEADSET 2B955 
MICROPHONE 2B1750-1 
RECEIVER 2B1055-1/3 

Identification table of replaceable parts for Headset 
H-16/U (contd.) 

SCREW, machine, secures| 6L6264-3-1.12S 
cord tip connections 

SCREW, machine, limits 
adjustment of head- 

band 

6L6440-2-3.81BF 

SCREW, machine, fas- | 6L6540-3.67 

tens receiver to head- 

band 
WASHER, lock 6L72906BF 

— >>" 

I7. Identification Table of Replaceable Parts 
for Headset H-16/U 

Note. The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 

ment Signal Supply Catalog. 

Ref Signal Co 
symbol ea кык aa 

Fig. 33 | CEMENT, liquid, seal | 6G212.2 
between cover plate and 

earcup assembly 

Fig.33 | CLAMP, cable, fastens | 621932-31 
cord to earcup 

Fig. 33 | CUSHION, headset, for | 2B275-1 
LH earcup 

Fig. 33 | CUSHION, headset, for | 2B275 
RH earcup I 

Fig.33, EARCUP MX-239/U, | 2B450-239 
headset receiver 

marked RIGHT 

Fig.33 | EARCUP MX-240/U, | 2B450-240 
headset receiver 

marked LEFT 

Fig.33 | GASKET, molded buna, | 274868.257 
seals cover plate and | 
casting of right-hand 

Earcup MX-240/U 

Fig.33 | GASKET, molded buna, | 274868.249 
seals cover plate and 

casting of left-hand 

Earcup MX-240/U 

GASKET, neoprene, ter- | 2B800-16/1 

minal board mounting 

Fig. 33 | HEADBAND MX-175/U | 2B735-175 

Fig.33 | INSERT, headset re- | 2B800-16/6 
ceiver 

Fig. 33 | PLUG PL-54 227154 
RECEIVER UNIT, head- | 2B800-16/5 

set, for left-hand ear- 
cup 

RECEIVER UNIT, head- | 2B800—16/4 
set, for right-hand ear- 

cup 
SCREW, machine, mounts | 6L6256-2.7B ` 

earcup cover 
SCREW, machine, mounts | 6L6256-3.7BS 

earcup cover and cover 
plate 

SCREW, machine, mounts | 6L6256-3.128 
cord clamp 

SCREW, machine, mounts | 6L6256-8.47S 
chassis assembly 

SCREW, machine, fas- | 6L6264-1-1.8 
tens cords to plug 

Fig.33 | SCREW, set, fastens | 6L18506-3.32BD 
headband to earcup 
casting 

Fig. 83 | SHELL, plug, for Plug | 277154/1 
PL-54 

SPRING, earcup 2B800-16/11 
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18. 

H, JKLR'U 
Note. 

third echelon maintenance parts. 

above for appropriate sections of the War Depart- 

The following list covers first, second, and 

See paragraph 1 

ment Signal Supply Catalog. 

Identification Table of Replaceable Parts 
for Headset HS—30—A, B, C, D, E, F, G, 

Ref Signal Corps 

symbol Name stock No. 

! Ç; 

BUSHING, cord, seals cord | 6Z1667 

in receiver case. Does not 

apply to models A and D 

Fig.31| CAP, telephone receiver 2B2030A/C1 

Fig. 32 |, CLAMP, cord. Does not ар- | 2B830U/C1 

ply to models A and D 

Fig. 32| CORD CD-620-U, headset 3E1620U 

DIAPHRAGM, receiver 2B830U/D1 

Fig. 31| HEADBAND HB-30 2B730 

Fig. 31) HOUSING, headset receiver | 2B830U/S1 

HOUSING, headset receiver, | 2B2030F/H1 

Model F only 

Fig. 31| INSERT M-300 2B1300 

Fig. 32| RECEIVER R-30-U, head- | 2B2030U 
set 

RECEIVER UNIT, headset. | 2B2080A/R1 
Does not apply to models 

AID E P; E 

SCREW, machine, contacts | 2B830A/S1 

19. Identification Table of Replaceable Parts 

on receiver unit. Does not 

apply to Models F and G 

SCREW, machine, mounts 
back-plate of receiver, 

Model E only 

WASHER, lock, secures 

connections to receivers 

6L6342-2-1.78 

6L72202-1Z 

for Chest Set TD-4 
Note. The following list covers first, second, and 

third echelon maintenance parts. 
above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref 

symbol 

180 

Name 

CONNECTOR, female 

CONNECTOR, male 

CONTACT ASSEMBLY, 
switch 

CORD CD-802, chest set 

COVER, housing, phenolic 

HOUSING, switch, phenolic 

INSERT, threaded, fastens 

headset jack assembly and 

switch contact assembly 

to housing 

See paragraph 1 

Signal Corps 

stock No. 

273062-111 

2Z3021-121 

4B443.1—6 

3E1802 

2Z3352.113 

4B1465 

4B1475-1 

Identification table of replaceable parts for Chest 
Set TD-4 (contd.) 

Ref Signal Corps 
symbol Name stock No. 

H3 INSERT, threaded, fastens | 4B1475 

cover and chest plate to 

housing 
J1 JACK, telephone, for 2-con- | 404312-27 

ductor plug 
J101 | JACK JK-53, for 4-conduc- | 275549-53 

tor plug 
N1 LABEL, cireuit 6D16781 
01 LEVER, switch 4B141-1 
H5 PIN, straight, brass, actu- | 4B2175 

ates switch contact 
H6 PIN, straight, brass, actu- | 4B2175-1 

ates switch contact 
03 PLATE, retainer, female | 4B2250-1 

connector cover 

02 PLATE, retainer, male con- | 4B2250-2 
nector cover 

H11 SCREW, machine, clamp | 6L6256-5.8 
plate 

H7 SCREW, machine, contact | 6L6448-13.8 
assembly 

H8 SCREW, machine, strap | 6L6448-9.7B 
bracket assembly 

H9 SCREW, machine, cover | 6L6448-6.4B 
screw 

H10 SCREW, machine, headset | 6L6448—5.1 
jack 

ЕЗ SLEEVE, telephone jack 403889 
H2 SPRING, flat, S-shape, | 4B8848.5 

stops rocker arm in 

HOLD ON position 

H1 SPRING, flat, S-shape, 4B3843.4 

maintains rocker arm in 
neutral position 

H14 STRAP ST-24, carrying 476924 
H13 STRAP ST-25, carrying 426925, 
Н12 WASHER, lock, headset | 6L72204-8Z 

jack 

20. Identification Table of Replaceable Parts 
for Microphone T-17 and T-17—B,C,D,E 

Note. 'The following list covers first, second, and 
third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref . Signal Corps 
symbol Nime stock No. 

Fig. 85 | BUTTON, push, p/o Switch | 3Z8109/1 
SW-109 

BUTTON, push, p/o Switeh | 3Z8217/1 
SW-217, Models T-17 and 

'T-17-D mfd by Universal 

only | 

Fig.35, CORD CO-76-A, micro- | 3E2076A 
phone 



Identification table of replaceable parts for Microphone 
T-17 and T-17-B, C, D, E (contd.) ` 

Ref Signal Corps 
symbol Name stoek No, 

Fig. 35| MICROPHONE ЕІ, Е.) 2B490 
MENT ASSEMBLY, car- 
bon 

PLUG PL-68 277168 

SCREW, machine, mounts 
cord ferrule in phenolic 
handle model, Models T- 
17 and T-17-D mfd by 
Universal only | 

SCREW, machine, micro- 

| phone unit mounting 

SCREW, machine, mounts 
removable section of bake- 
lite handle model, Models 

T-17 and T-17-B and E f 
mfd by Shure only 

SCREW, machine, mounts 
Switch SW-217, Models 

T-17 and T-17-D mfd by 

Universal only 
SCREW, machine, termi- 

nates cord at plug 

SCREW, machine, mounts | 

switch cap | 

SCREW, self-tapping, 
mounts Switch SW-109 

SCREW, self-tapping, 
mounts stop bracket on 

Switch SW-217, Models 
T-17 and T-17-D mfd by 
Universal only 

SCREW, self-tapping, 
mounts switch housing 

and back section, Model 
T-17 mfd by WECo only 

SPRING, spiral, cord strain 
relief 

6L6440-3,128 

6L6440-5.4 

6L6632-14.558 

6L6440-9,498 

2Z7168/3 

328109/5 

6L6440-13.4 

6L18202-4.498 

6L18204—6.498 

Fig. 35 2B1617/19 

SPRING, spiral, push-but- 
ton return. Does not ap- 

ply to Models T-17 and 

T-17-D mfd by Universal 
STOP, switch, Models T-17 

and T-17-D mfd by Uni- 

versal only 
SWITCH SW-109, push 

type, for all models ex- 

cept Universal phenolic 

handle model 
SWITCH SW-217, push 

E. . type, for T-17 and T-17- 
D phenolic handle models 

328109/13 

2B1617/152 

378109 

378217 

only 
TERMINAL ТМ-161, lug, , 3710161 

cord termination to re- 
| | place TM-89 

WASHER, lock, terminates 
wire at transmitter unit 
and mounts stop bracket, 

6L/72202C 

Identification table of replaceable parta for Microphone 
LL T-«1? and l'-17-B, C, D, Е (contd) 

Ref Slenal Corps 

aymbol Name stock No, 

Does not apply to Models 
T-17, T-17-B, E 

WASHER, lock, mounts | 6172001 
switch cap 

6173004 WASHER, lock, mounts 

switch housing and back 

21. Identification Table of Replaceable Parts 
for Mounting FT—346 

Note, The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 

ment Signal Supply Catalog. 

Ref Nis Bignnl Corps 

symbol #toek No, 

CABLE ASSEMBLY, | 381948 

power, battery cable, Sig 

C Cord CD-948 

Fig. 86| CAPACITOR 43K2510114 

Fig. 23| CONNECTOR, female, co- | 2Z8799-239 

axial, antenna intercon- 

nector 

Fig. 23| CONNECTOR, female, plug | 2Z8689-1 

Fig. 23| FASTENER ASSEMBLY, | 220721-340/1 

screw 

Fig. 24| MOUNT, vibration 2Z6721-346/5 

SPRING, coil, alinement pin | 2Z6721-346/3 

tension 

22. Identification Table of Replaceable Parts 

Note, The following list covers first, second, and 

third echelon maintenance parts. See paragraph 1 

above for appropriate sections of the War Depart- 
ment Signal Supply Catalog. 

Ref Hignal Corps 

symbol Name stock No, 

Fig.21| BOARD ASSEMBLY, ter- | 2Z9412,131 
minal strip 

CABLE ASSEMBLY,| 3E2278 

power, battery cable, Sig 

C Cord CO-278 

Fig, 21| CONNECTOR, female, co- | 228799-239 
axial, antenna intercon- 

nector 

Fig, 21| CONNECTOR, plug, con- | 228690-6 
nects to transmitter 

Fig. 21| FUSE FU-67 371967 

Fig. 21| INSULATOR 8G1000-6.10 
Fig. 22| MOUNT, vibration 278406-13 
Fig. 21| POST, binding, antenna | 37286 

connector, engraved TR 

SPRING, coil, tension | 2Z6721-846/8 
spring for alinement pin 
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RO-GR 
TERMINAL S MEE lo NEAREST PANEL а z 

LJ Ç A w. 

NOTES - 

l. WIRE COLORS SPECIFIED ARE TRACER COLORS ON WHITE WIRE, 
2.WIRES MARKEO "T" ARE NO. 18 AW.GA.T. WIRE. 
3. WIRES MARKED "A" ARE FURNISHED WITH APPARATUS. 
4. WIRES MARKED "B" ARE NO. 16 A.W. GA. STRANDED. 
5. WIRES NOT DESIGNATED ARE "NO. 20 A.W. GA. SOLID. 
€. WIRES MARKED "C" ARE "A" WIRES COVEREO WITH NO. 18 BLACK 

FLEXIBLE VARNISHEO TUBING. 
T.WIRES MARKED "D" ARE "Т" WIRES COVERED WITH NO. 18 BLACK 
FLEXIBLE VARNISHED TUBING. 

TL562203 

(MOMENTARILY ON) 
M=1000 rL TLI5833S 

J303 J302 J301 

[PHONE] Figure 120. Interphone Control Box BC-606—H, 

гооо a TL158325S schematic diagram. 

Figure 119. Interphone Control Box ВС-606-А, 

to G, schematic diagram. 
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2 MAST SECTIONS 
ONE EACH MS-117 
ANO М5 -116 

4 

| : One EACH DS 8, 
| М-117, AND MS-118 

Lots MAST BASE AB-15/GR 

MAST BASE BRACKET 
МР-52 

www 

-— 

w-26 

40 LONG FOR МР-52 

] ON LEFT SIDE OF 
40 CABINE 

K, 
SYSTEM -C- 

RADIO SETS SCR-508 ANO SCR-$26 IN- 
STALLED IN CABINET CH-74, USING MAST 
BASE BRACKET MP-52 

SYSTEM -A- 
RADIO SETS SCR-508, SCR-528, 

AND AN/ VAC 

2 MAST SECTIONS 
ONE EACH M$S-52 
ANO MS-53 

COVER ВС -108 
(USE WHEN 
SECTIONS ARE NO? 
INSTALLED) 

— „Алба дыла Аб. Д" 

MAST BASE 
MP-48-A OR МР-48 

MAST BASE BRACKET 
MP -52 

WIRE w-!28 
4-4'LONG FOR MP-52 

: ON LEFT SIE oF 
: CABINET CH- | , Е INSIDE MAST BASE) 4-10 LONG FOR MP-52 

i | CON ON RIGHT SIOE OF 
| CABINET CH-74 

SYSTEM-D- 
RADIO SETS SCR-508 AND SCR-528 

INSTALLED IN CABINET CH-74 USING MAST 
BASE BRACKET MP-52 

| SYSTEM -B- 
RADIO SETS SCR-508, SCR-528, AND 

AN/VRC-5 

3 MAST SECTIONS' 
ONE EACH М5-116, M$-117, 
AND MS-116 

MAST BASE АВ-15/СА 

(E — PLUG PL-259 
5 

8, 
AN/VRC 

CLAMP 

(SWEAT TO OUTER SHIELD 
FOR GROUNDING TO FT- 237 
OR FT-508) 

SYSTEM -E- 
RADIO SETS SCR-508, SCR-528, 

AND AN/VRC-5 

CLAMPSس ‏ 
d MC-423 AND MC-424‏ 

T st 

3 MAST SECTIONS 
eT. ONE EACH М5-51 

P MS-52, ANO MS-53 

COVER ВС -108 
(USE WHEN MAST 
SECTIONS ARE NOT 
INSTALLED) 

MAST BASE MP-4B-A 

CORO CD-689 

CABLE АС-11/0, WC-562, 
CORDAGE CÓ-28. 

AN/VRC-5 

 CLAMP س
/ (SWEAT TO OUTER SHIELD 

"i FOR GROUNOING TO FT-237 
/ OR FT-508] 

SYSTEM-F- 
RADIO SETS SCR-508, SCR-528, 

ANO AN/VRC-5 

CLAMPS 
MC-423 AND MC-424 

3 MAST SECTIONS: 
ONE EACH MS-51, M$-52, 
ANO MS-53 

COVER BG-108 
(USE WHEN MAST SECTIONS 
ARE NOT INSTALLED) 

COAXIAL CONNECTOR 

CABLE АС-11/ -562, 
OR oros у 
О-О MAX., 8-07 MIN. FOR 
SCR-508, SCR-528,0R 
АМ/УАС-5 

CLAMP 
SWEAT TO OUTER SHIELD 

GROUNDING TO FT-237 
[ = “OA F 1-858) 

SYSTEM -G* 
RADIO SETS SCR- 5СА-528, 

АМО AN/ VRC- 

STANDARO SUBSTITUTE 
SYSTEM SYSTEM 

[оше р коно 
GROUNO STRAP AND PLUG PL-259 ARE PART 
OF MAST BASE AB-IS/GR COAXIAL CONNECTOR SHOWN IN SYSTEM G IS PART OF BASE MP-48 
OMISSION OF SUFFIX LETTER FROM TYPE 
NUMBER INDICATES ANY ISSUE OF THAT TYPE 
MAY BE USED EXCEPT FOR MP-48 AND PL-259, 

70909925 

Figure 124. Antenna systems for vehicular radio installations. 
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600¥ 

NOTE: 

ALL 
CAPACITORS 
ARE 0.003 МЕ. 

LL 
CAPACITORS 
ARE .0.003MF. ceo2 

T 
DM-37- (ж), 24- VOLT DYNAMOTOR TL 156138 

Figure 125. Dynamotors DM-35-(*) and DM-37-(*), schematic diagram. 
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LÀ 
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c702 

т = сто! 
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SFIELD 44 1 = m 

: a * NOTE: 
ALL CAPACITORS 

= T mc-70!1 U ARE .003 MF. = а 
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С705 DM-34-@ 

Т I2 VOLT DYNAMOTOR 

i a ee Е 
I4 15 16 17 18| 

сое очита e ILU 

| Leo 

C 801 

NOTE: 
ALL CAPACITORS 

ARE .003 MF. 

C805 DM-36-@ 
T 24VOLT DYNAMOTOR ` 
т. TLI583IS 

Figure 126, Dynamotors DM-34-(*) and DM-36-(*), schematic diagram. 
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TO RADIO TRANSMITTER 

TO RADIO RECEIVER TO RADIO RECEIVER 
OR INTERPHONE AMPLIFIER OR INTERPHONE AMPLIFIER 

pe EE UE Pm BOB M I 24 5 7 8 9 19 20 21 25 А 

J402 (999999999994) (999999999999) зо 
è 

| 

=) | 

AM EL, | 
| 
| 
| 
| 

| 

s| ELE ЕШ БП ИТЕ Pa 
Ek E ШШ И Ышш 100 00 ИЕ | 
ч p CURE 
‚|с 2068 
10| O SES (RE ШШ Ша 
Blo Er 11 1|- |. | 
20| 0 (ОКЫ ерт Tht | | | | | 
21/0 СС Е WG ET] | 
EN - S l Hl —— | | | 
25 | 0 жак EE | 

А6 f j—--fftittl_t 4 J 

le Г bse LIII EET 
LE 

EE Еау ү AH d- 

RECITAR =— TO VEHICLE (2345 6/7890 

"m E cows BATTERY / ТО INTERPHONE CONTROL BOX 
LEAD ADDED PER 
ММО SIG 11-600-6 

APPARATUS LEGEND 

C40! 0.000! MF 500v J402 RECEIVER B CONNECTION 
J403 TRANSMITTER CONNECTION 

F40! 75 AMPERE FUSE [W.E.66B) J404 TRANSMITTER ANT CONNECTION 
J405 RECEIVER ANT CONNECTION 

JACKS 
J40! RECEIVER A CONNECTION 7840 TERMNAL STRIP т |56365 

Figure 128. Mounting FT-237-(*), schematic diagram, 
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Figure 129. Mounting FT-237-(*), wiring diagram. 
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RMA 3-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
FIRST SECOND 

x t 

056, 
jd 

Capacitors marked with this code have a voltage rating of 500 
volts. 

RMA 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
FIRST SECOND THIRD 

= VOLTAGE uM ow 
RATING [ л J — MULTIPLIER 

*CAPACITANCE TOLERANCE 

RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 

*CAPACITANCE SIGNIFICANT FIGURES 
TOLERANCE FIRST SECOND THI XN be 1 RD 

*TEMPERATURE A 
COEFFICIENT MULTIPLIER 

Capacitors marked with this code have a voltage rating of 500 
volts 

RMA Radio Manufacturers Association JAN Joint Army Navy 

Note These color codes give all capacitances in micromicrofarads 

*Items marked with an asterisk are of interest. primarily to depot and 
higher echelon repair personnel 

SIGNIFICANT 

JAN 6-DOT COLOR CODE FOR 
PAPER-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
THESE DOTS FIRST SECOND 

SILVER 
ARE ALWAYS Ma чак). f 

~O «Ф Ф 

rae * OPERATING 

TEMPERATURE 7 ( J ~ MULTIPLIER 
RANGE 

The silver dots serve to identify this marking. For working volt» 
ages see JAN type designation code. 

JAN 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
THIS DOT FIRST SECOND 

15 ALWAYS — _ 
BLACK 

MULTIPLIER 

*CAPACITANCE TOLERANCE 

The black dot serves to identify this code. For working voltages 
see JAN type designation code 

JAN COLOR CODE FOR FIXED 
CERAMIC-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES FIRST SECOND 
7 — ̀  a (INSULATED) 

ке. 

*TEMPERATURE 
COEFFICIENT x MULTIPLIER 

 ‎واب `
0оөө 
м. 

SIGNIFICANT || FIRST. SECOND 
FIGURES 

Capacitors marked with this code have a voltage rating of 500 
volts. Either the band or dot code may be used, 

* CAPACITANCE 
TOLERANCE 

(UNINSULATED) 

MULTIPLIER RMA 
RMA MICA-AND ! 

ТЕЗАХ CERAMIC-DIELECTRIC 
VOLTAGE 
RATING 

JAN MICA-AND 
PAPER-DIELECTRIC 

JAN CERAMIC- 
DIELECTRIC 

1 

10 

RED 100 

ORANGE 1,000 

YELLOW 10,000 

GREEN 100,000 

BLUE 1,000,000 

VIOLET 

GRAY 

SILVER 

NO COLOR 

10,000,000 

100,000,000 

1,000,000,000 оо мелом =| O 

858-Ft. Mon.-6-6-45—600 

Tt 13417A 

Figure 131. Capacitor color codes. 



RMA COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

SIGNIFICANT FIGURES 

FIRST (BODYI SECOND (TIP) 

оа 

x 1 

FIRST SECOND 
SIGNIFICANT FIGURES — 

Insulated fixed composition resistors with axial leads are desig- 
nated by a natural tan background color. Non-insulated fixed com- 
position resistors with axial leads are designated by a black back- 
ground color. 

SIGNIFICANT TOLERANCE 
FIGURE PRT EER (PERCENT) 

1,000,000 

10,000,000* 

100,000,000* 

“JAN ONLY 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

TOLERANCE MULTIPLIER 

N 
Q 

FIRST SECOND 
SIGNIFICANT FIGURES SIGNIFICANT FIGURES 

FIRST SECOND 

hts 

MULTIPLIER TOLERANCE 

Resistors with axial leads are insulated. Resistors with radial 
leads are uninsulated. 

Example: A 50,000-ohm resistor with a standard tolerance of 20 
percent (no color) would be indicated by a green ring (5), a black 
ring (0), and an orange ring (000) 

RMA: Radio Manufacturers Association 

JAN: Joint Army-Navy 

Vt 13418 A 

Figure 132. Resistor color codes. 
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Note. 

APPENDIX Il 

REFERENCES 

For availability of items listed, check FM 

21-6 and War Department Supply Catalog SIG 1 and 

2. Also see FM 21-6 for applicable Technical Bul- 

letins, Supply Bulletins, Modification Work Orders, 

and changes. 

192 

Army Regulations 
AR 380-5 Safeguarding Military 

Information. 

Supply Publications 
SIG 1 and 2 Introduction and index 

(to War Department 

Signal Supply Cata- 

log). 

Chests for 

Spares. 

Signal Corps Kit and 

Materials for Moisture 

and Fungi - Resistant 

Treatment. 

Electron Tube Supply 

and Reference Data. 

SB 11-8 Running 

SB 11-76 

SB 11-17 

Technical Bulletin and Technical Manuals 
on Auxiliary Equipment and Test Equipment 
TB SIG 192 Interphone Extension 

Kit RC-298. 

TM 11-300 Frequency Meter Sets 

SCR-211-( ). 

TM 11-303 Test Sets I-56-C, =D, 

—H, and —J. 

TM 11-321 Technical Manual for 

Test Set I-56—E. 

TM 11-472 Repair and Calibration 

of Electrical Measur- 

ing Instruments. 

TM 11-2613 Voltohmmeter 1-166. 

TM 11-2626 Test Unit I-176. 

TM 11-2627 Tube Tester I-177. 

TM 11-2632 Remote Control Equip- 

ment RC-261. 

Painting, Preserving, and Lubrication 
TB SIG 13 Moistureproofing and 

Fungiproofing Signal 

Corps Equipment. 

TB SIG 69 Lubrication of Ground 

Signal Equipment. 

Camouflage 

FM 5-20 Camouflage, Basic Prin- 

ciples. 

Shipping Instructions 

U. S. Army Spec. Army-Navy General Spe- 
No. 100-14A cification for Packag- 

ing and Packing for 

Overseas Shipment. 

Decontamination 

TM 3-220 Decontamination. 

Demolition 

FM 5-25 Explosives and Demoli- 

tions. 

Other Publications 

FM 24-18 Radio Communication. 

FM: 7220 Jungle Warfare. 

TB SIG 4 Methods for Improving 

the Effectiveness of 
Jungle Radio Commu- 

nication. 

TB SIG 5 Defense Against Radio 
Jamming. 

TB SIG 54 Working Through Jam- 
ming with Frequency 

Modulated Radio Sets. 
TB SIG 66 Winter Maintenance of 

Signal Equipment. 
TB SIG 72 Tropical Maintenance of 

Ground Signal Equip- 
ment. 

TB SIG 75 Desert Maintenance of 
Ground Signal Equip- 
ment. 

TB SIG 123 Preventive Maintenance 
Practices for Ground 
Signal Equipment. 



TB SIG 178 

TM 1-455 

TM 11-310 

TM 11-314 

TM 11-453 

TM 11-455 

TM 11-483 

TM 11-486 

TB 11-499-( ) 

TM 11-2700 

Series 

TM 11-4000 

TM 37-250 

TM 11-4033 

TM 11-4034 

Preventive Maintenance 
Guide for Radio Com- 

munication Equip- 

ment. 

Electrical Fundamentals. 

Schematic Diagrams for 

Maintenanceof Ground 

Radio Communications 
Sets. 

Antennas and Antenna 

Systems. 

Shop Work. 

Radio Fundamentals. 

Suppression of Radio 
Noises. 

Electrical Communica- 

tion Systems Engi- 

neering. 

Basic Radio Propagation 

Predictions. 

Installation Instructions. 

Trouble Shooting and 

Repair of Radio 

Equipment. 

Basic Maintenance 

Manual. 

Radio Receivers BC-603— 

A, —C, —D, -АМ, -CM, 

and —DM, Repair In- 

structions. 

Radio Transmitters ВС 

604—A, —C, -D, -АМ, 

— CM, and —DM, Re- 

pair Instructions. 

10. Forms 

WD AGO Form 468 (Unsatisfactory 

Equipment Report). 

AAF Form 54 (Unsatisfactory Report). 

il. Abbreviations 

72 cn se audio-frequency 

amp.... ampere 

а-у-с.... automatic-volume-control 

DEO eS beat-frequency oscillator 

COS. os os cycles per second 

d-a-v-c.. direct-automatic-volume-control 

oc MAR electromotive force 

и, РОСА frequency-modulation 

pato, high-frequency 

Ее intermediate-frequency 

JAN.... Joint-Army-Navy. (Also prefix 

designation for electrical com- 

ponents procured under joint 

Army-Navy specifications.) 

iun ek oes kilocycles 

Ir low-frequency 

Ic. on. 72 megacycles 

fiif. o3 54 microfarad 

mmf.... micromicrofarad 

па power-amplifier 

rig x radio-frequency 

WV LL. duh. microvolt 

E volt 

Wasa. watt 

12. Glossary 

Refer to the glossary in TM 11-455. 
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INDEX 

Paragraph 

Abbreviations es: SAE SLO E ИИ 11, App. II 

Antenna A—-62 (Phantom) ss cnt uu eter oe ates ОИ 13 

Installation ,, + Ди aa e Nav ue ra Ricken та E AESA 42 

Operation aie sre aks rol е Riese ин кА reso EMITE 51 

Wenatherproofing u. u u v eo niae. S a Дл а EUROS 94 

Antenna mast and base, preventive maintenance ........................ 80 

Army regulations, ns rororo e о vies ФУ ЛУУ ГЕОЛ e ЛЕТ 1, Арр. 1 

Battery and supply cable, preventive maintenance ...................... 82 

Bushings and insulators, preventive maintenance ....................... 60 

Cabinet: СНТ xoc erra orca о Къ КЫ ДАНЫ ОА C DE 23 

Cabinets, chassis, and mountings, preventive maintenance on ............ f 

Camotriiiape refareneó муг.» ае vein sve cote O O O n ON 5, App. II 

Gapacibon TOMAIN E O2. V u ws eie Wry Siena er ra a S erat n О ИИ 143 

Capacitors: preventive maintenance, va. aces som Жа йы лазы ы sS 27 

Charts, headset and microphone application and substitution ............. 21 

Chest НЕВИН EM ie A eA A SPSS s 25 
Installation- ¿..,.. S. via yeu cena ESTO bi eee t КЫ s ONERE 40 

Chest: Set TD. Sa aaa cians dx. wi lw s Sarl Aci T E CU eee 20 

Component parts, code designation a SA ae 29 
Controls: 

Radio Receiver BG-608—(*). snide уз L ass n y Sa 45 

Radio Transmitter BC-604—(*)4. 0,7 u ee me oe ae e 44 

Cordage CO-218, préparation у 84 
Cordage, interphone, wiring 5... 55 y Y SDS PTS Ds 35 

Cords and cables, "preventive maintenance <... 4.9 ЕЕЕ 66 

Cords and cordage sere ais uer S eU USO sie И 27 

Coupling shafts and control knobs, preventive maintenance .............. 73 

Cover BGH96. 4. a Rao vs a Satu nu ove a E eee 26 

Crystal holders tire eee cian «ЖЕЎЕ TE re RoI RO TERES er ob 28 

Decontaminations, reference ея 7, App. IT 

Deniolition; ‘reference EE ache a wales E ДЫЛ А 8, App. II 

Differences in models e sue vov O лы ЕИО 30 

Dynamotor armature, disassembly and reassembly ...................... 176 

Dynamotor: 

DM=34=(*) отаву cio a oid term S eres. о CER 8 
DM=35=(*) or DM-87-(*) АНЕ с. os A ee 9 

‘Troublesshootine chart: =). vs «csc ы E ore ek Cee T 171 

Trouble-shootingeeneral т Бузулду»: ut REC 170 
Dynamotors: » 

Disassembly of, for lubrication of armature bearings ................ 175 

Preventive maintenance v. as anna Itera i Ee ES N 70, 84 

Equipment performance check list ЕНИ 53 
Purpose and aise. cs rn uncle Ое eee 52 

Formar eins sais е OE CIE a se: 10, App. IT 

Standard report AAF би: БАУ n nn o Tm nam s 178 

WD: AGO; Porn/468. е IS EET REDE 178 

Fuses; preventivesmaintenance Ше. Ас CUL LU S MUT 59 

Gears, preventive-maintenaneed* o e IPIE л. ле ERES 74 

Glossary war Gaya Anil O i wait wines OS Oras See 12, App. II 

Headset and microphone, preventive maintenance ....................... 81 

Headset НЕВИН e NUNTII T 
Headset; HS-980-(5) 4 5 SEND ОИ UM men RICE. 16 

Headset, microphone, and loudspeaker, preventive maintenance .......... 72 

High voltage, precautions асат И 141 



Paragraph 

Interphone Control Box BC-606-(*) 
Interphone control box, installation 
Interphone Extension Kit RC-298 ...... so 97 

ELO AIME yw ra rnv vd wo exte En s OM EE 49 

Jacks and plugs, preventive maintenance .............................. 69 

бш OP TEST UT TETTE 87 
Lubricating instructions, detailed ...................................... 87 
(00 d secs LT ...;.............. I. U ER 86 

MEUM NIME LLL LLLI eee err nhe eli à Ill s v 24 
Meters, preventive maintenance ....................................... 67 
аа Y Es asss 4. voice teense osa 107 
т по О ws 18 
о о A ts sss es 19 
SS eere ал. 30 
K A Bo li шууузә......у.-.. у]... 10 
с MOR R ....... ..........`1 36 
e ООЗМО 172 
о a ТИДИ 93 

BEEN uM i DUE ES. aereo llli 12 
000 3 mes ws О ЧОО ООРОО 11 
Mountings, preventive maintenance ..........,......................... 71 
Multiple connectors, preventive maintenance ...,........................ 65 

as ne А 100 

Painting, preserving and lubrication, references ................. 4, App. II 
00 o octo ro wiclo t аии 144 
Pilot lamps. preventive maintenance .................................. 68 
Pin connections, numbering system .................................... 138 
Se sss sss a 54, 85 
ME PMN ООО у...-................................ 80 
KS S ory apg ov И asss sasana au Soa bad ieee 85 
ОМУРТКА 70, 84 
К уаз Qe To rr 74 
Headset, microphone and loudspeaker .............................. 72 
E s i ЕВР metra Eri Ge 0/4 die vole be s 75 
20 7e st meet Е ca sb оо нафа: 69 
I ЕЛКЕ с... хуз». sss ss s ЖИНИ 54 
О СОУЛ INIT чуур es oae TREE 71 
С пе a ass A RP TOC CE TOR sts py TE, 65 
УРОТА екы» әдә» E 68 
е озата ВОЗЕН TETTE 79 
0 teu tuU fir 
Coo (ERAS aa А Л УУ. CT CIERTO TREE M 78 
ОЧИ E E TCR 61 
з ОАО АКИНДИ 58 
от eoe о ОСОНИИ 62 
КЕНЕШ КАРАОЙ A Sor Даярга за.» + E КРУТЕ 55 
000 04 ТЖК АБИ УТЕ ДО TEM 64 
олон сий ЛАЙ БАЙТУЛ OTT OC ul u uu О 76 
соно ОИНАЕ РЕТТЕЛУ А 56 

Protection, reasonable, through weatherproofing ........................ 90 

Publications, general, as references ‚,.,,....................... 9, App. II 

Та ОЛЕНИН T 
roman of with transmitter „асаа носено она одай 181 
Emergency alinement of, with another receiver ..................... 180 
Installation OHHH HOTT HEH HET HH OTH HEH HHH HEHEHE HHH HEHEHE EEE HEHEHE HEED 38 

Page 

195 



196 

Paragraph 

Radio Receiver BC-603-(*)M 

Delayed) automatic: volume; control oic Еи» КОКТО URL IM 128 

Discriminator i «cx ses mee shave ta hte ОИ 124 

Filament Circuit A 21:9 O ER Ee IUD PSS ETE 131 

First а амре. о АЕ oo caso eran УГЕ ICE 126 

First 1-7 amplifier’... 2, oen os cons, ywan REDE DEDI ES 121 

IE oscillator 5 2.5 AS ин nies deris wee sto S PERENNE T SITE RES 130 

Limiter. у. us жк тан te statins die vo as etta n BIRD REL BEES 123 

Mixer n ees ala ae tee) КЕКЕТЕ Л e ЕРЕ 120 

Operation”... >ле а reca te tee SEDIS CERE ООО EPI 48 

Power, supplies а cities khoe sire osu e RS SOS IRIURE. 132 

Precision alinement dass оь 184 

Replacement of. parts: «ele L hed hitters Sac ein eT s LTS 

R=" amplifier ES ciate ere, cists v nd a abe wee И 118 

R-F oscillator un e Rescue heeds PAREN sS a a 119 

Second) a-f amplifier: Sse u once pata ri oe nee aT A CES ERU 127 

Second I-E ариптер 122 

Simplified: block diagram: of... r: eee ООЗЕ 117 

Запек бсш SS ce = «every Е ККК ES 129 
Voltage divider konens ж» ЫЙ S ОЙЛ ee hee Oe eno КЕ 125 

Weatherproofmg 2.0.2 cowie coe eis Ee ТКИ 92 

Radio receiver, interior, preventive maintenance ... йек a a w wis а sa ns w cr 9 

Radio Set: 

AN/VRGOSbD. oe Б л TM Ny 135 

Installation in Twin 40-mm Gun Motor Carriage M19 ............... 43 

Exterior, preyentiye maintenance» N жле TY 

SCR-DOB (E) EE SS a aa NS O E Q N REIR CR КОЕ ОК ЕТ 133 

Before modification, remote control circuits .................... 116 

Remote-eontrol етеш Еи ak a SERE UR s ООС 113 

SCR-508-(*)M including modifications, remote control circuits ...... 114 

Using five-wire lines inter. system, remote control circuits ....... 115 

SCR-5282(*) IRs T S SQA SY о er ere tet A eile ere eee 134 
SCR-508-(*), SCR-528-(*), and AN/VRC-5 

Antenna— 

Installation е. нЗ 41 

SY SLOT Su deos el aro Weer eyo КИА 14 

Characteristics, technical! ЕРИСТИ ОТИУИ 3 

Components, tables ofc srie teer de te ener cele etter ER OR ЫСА: 4 

Connections and interconnections) see eeke ken eee 33 

Data, ‘packaging $.ioac eos vene CS EE oe КОСУЫ 5 

Description, general oo. e eee a Aaa ee Oe ansa 1 

Elquipment; applications oa. cose «sr ais IE AEE A Oe eee 2 

Operation; generali eese. vt Uns EM RT TS 46 

Packaging data vacate cae stb oo inte eo ONTO Saya kuma pik И 5 

Precautions; operating r u, нык A ANN 50 

DINA ceste. hua Y PPE devote ES ES CUIR 31 

Technical characteristics TS O eee 3 

Unpacking, uncrating, and checking unn 82 

Radio Transmitter: 
BC6047(*) уулай кке» е У e rA hii Soe RM 6 

Emergeney-alinemeñnt.-... . ee Sal ade s heute и S sss eo I NE ERE 182 

Installation z... ао n: 37 

Operation, ¿yay E aa Su ео eel о ИОНИ 47 

Precision. alinement оти 185 

Replacement of parts RS ыле» МР P МАДИ 174 

Weatherproofing v. um u E УЕ азе bic cele ass yE ee ee ee 91 
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Amplifier: 

First о saq keen nih e er RT 101 

BOWEL e en AEE A EUN OT 106 

Crystalšoscillator is... esi s chased A pee ETATE m 100 
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Receiver: 

Output volume and circuit alinement, emergency check ...... 179 
ЕЕ Ail ЕНЕ requirements ax. e a es аар, 186 
MN T TCR 189 
Troubleshooting, general ........................:........ 146 

аот о a E boii sss 159 
УСА TORTOR 148 
ОТЕ b ш зуу......................... 147 
Receiver, second, use as signal LL mo U. а углу Ты; 157 
ЕНЕН ове ааа ааа 156 
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LIIG POWER АМР. ANTI-SING 
1117 OSC GRID ANTI-SING 
LIIB DOUBLER GRID TUNING 
LII9 RECTIFIER PLATE TUNING 
L120 POWER AMPLR R-F CHOKE 
MIO) АМТ CUR-TUNE METER 

PIOI 50,0000) SIDETONE CONTROL 

PLUGS 
PGIO! TRANSMITTER 
PGIOS — DYNAMOTOR 
PGIOW — DYNAMOTOR 

RESI STORS 
RIOI 100, 0000 1/20 
102 1,0000 20H 
RIO3 250, 0000 IW 
RIOu 50,0000) 1/29 
#105 250,0000 1/20 
RI06 1000 1/ 2H 
R107 100.000 1/2W 
R108 500 1/2W 
RI09 t00, 0000 2W 
R110 1,0000 1/2W 
RIN 10,0000 IN 
RII2 100 1/28 
RIS 1.00 ow 
Rii4 — 30,0000 2W 
RIIS 100, 0009 1/20 
RIIG — 30,0000 28 
R117 — 50,0000 1/2W 
8118 100, 0000 20 
RIIS 1, 2002 1/20 
8120 2000 1и 
R121 1000 1/2W 
122 250, 0000 IW 
R123 10,0000 1и 
Ri24 — 10,00001-1/ 20 
RI25 40,0000 1/28 
Ri26 75,0000 20 
R127 1.00 ION 
RI29 5,0000 25W 
R130 1000 10M 
RI3I 120 25W 
RI32 120 25W 
RI33 YON 10M 
RI34 30,0000 1/29 
135 — us) 10W 
Ri36 30, 0000 1/24 
R137 1000 1/ 2i 
RI38 50,0000) 1/2 
R139 100, 0009 1/2W 
RIYO 120 25W 
RIHI 120 25K 
Ri42 50,0000) 1/ 2H 
RI43 1,0000) 1/20 
RIY}, 100, 0000 1/29 
Ri45 100, 0000 2W 
б 500) 1/ 2W 
RI47 1,0000] 20H 

RIH 500 1/28. ^ 
RISO 25,0000 IW 
RISI 100, 0000 IW 
R153 8.30 179W 
Rib) 8.30 17.9W 

Ri55 100, 0000 1/29 
RI56 40N IW 
Ri57 100,0000 2W 
RI58 100, 000 20 
Ri59 1, 2000 IW 

5101 ANTENNA SWITCHING 
$102  DYNAMOTOR STARTING 
5103 RECEIVER DISABLING 
5104 — RADIO-INTERPHONE 

TRANSFORMERS 
TiO) АР INPUT 
Т102 АЕ OUTPUT 

TCIOI ANT. CUR. THERMOCOUPLE 

TDIOI OVEN THERMOSTAT 

VACUUM. TUBES 
VIO! JAN-1619 (VT- 164) 

VI02 JAN-1619 (VT- 164) 
VIO3 — JAN-1619 (VT- 164) 

¥104 — JAR- 1624 (VT- 165) 
¥105 — JAN-1619 (VT- 164) 
¥106 — JAN-1619 (VT- 164) 
VIO7 ЈАН- 1619 (VT- 164) 
¥108 — JAN-1619 (VT-164) 

YIOI CRYSTAL HOLDERS 
T0 — FT-2UI-A 

DYNAMOTOR DM-35-D 12V 

CAPACITORS 
C50! 0.003 MF 800V 

C502 0.003 MF 800V 

JACKS 
4504 — DYNAMOTOR 

J502  DYNAMOTOR , 

OYNAMOTOR DM-37-D 24V 

CAPACITORS 
C60! — 0.003 MF 800V 

0.003 MF 800V C602 

JACKS 

J601 

J602 

. DYNAMOTOR 
DYNAMOTOR 
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NOTES! 
1, 500 MMF CAPACITOR ADDED ON SOME MODELS 

2, 0,05 MF,1,200V CAPACITOR ADDED ON SOME MODELS. USE 0.25 МЕ, 1,000V P6101 
OR EQUAL FOR FIELD REPLACEMENT Sick: ДОН ШЕ = -z= — яза T0101 

3. RESISTORS RS-180,50N,10W REPLACE R133 AND RI35 IN SOME MODELS раа отар, зы ога 47-35 ka š o" o 
4 КИ Л ran FIX А - PGIO3 a RE A YT =~? PCOS OVEN HEATERS OVEN THERMOSTAT 

. [ B IXEO CAPACITOR, .J50! __ 0M-35-80 12 VOLT DYNAMOTOR J502 -37- 
| tirer us oo eta el ee ваго SS ST E 2601 __ _0м-37- 89 24 VOLT DYNAMOTOR J602 

IS SYMBOL FOR VARIABLE CAPACITOR, 

 M=1,000 n 

Ті 158195, 

THIS SCHEMATIC INCORPORATES CHANGES AS PER ММО SIG 11-600— 4 OR9,6, AND 10 š 
Figure 113. Radio Transmitter BC-604-(*)M, showing changes per MWO SIG 11-600-4 or 9, 6, and 10, schematic diagram. 
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NOTES ie, ao © °ч: pom wipe -— ——  — URN. EE T? 

REAR VIEW OF 
CRYSTAL COMPARTMENT 

EX i 
A X  TD!OI! 

O в\к-! 

1 WIRES MARKED *A* ARE FURNISHED WITH 
APPARATUS. 

2. WIRES MARKED *В” ARE NO.I6 A W.GA. TINNED. 

3 WIRES MARKED "С" ARE NO 18 A.W.GA. TINNED. 

WIRES MARKED *D' ARE NO 16 AWGA STRANDED 
1250 VOLT RADIO HOOK-UP WIRE. 

WIRES MARKED “E* ARE NO 20AWGA. SOLID 
1250 VOLT RADIO HOOK-UP WIRE SHIELDED. 

i 
(FRONT OF CHASSIS) 

= 

6 WIRES MARKED “F° ARE TRANSMISSION LINE. ‘ie 7 WIRES MARKED ^6” ARE NO 20 AWGA STRANDED 
1250 VOLT RADIO HOOK-UP WIRE. 

@ WIRES MARKED "Н" ARE FLEXIBLE 1⁄4 iN. COPPER 
STRIP 

9 WIRES MARKED "J" ARE TINNED COPPER BRAID 
V4 IN. WIDE. 

10 WIRES MARKED "L' ARE NO 22 AWGA. = {ш 

Ва ea EET Ta: Г === 
[| ра ene | 1250 VOLT RADIO HOOK-UP WIRE. s 

12 WIRES MARKED "P' ARE NO. 22 AWGA T WIRE. 
a 13 WIRES MARKED “1” ARE IN CABLE NO. I. 

14. WIRES MARKED "2" ARE IN CABLE NO. 2. 
+ 15 ALL OTHER WIRES NOT MARKED ARE NO.20 AWGA. 

Sal eee eee 0) E cssc cca [8 iS bš, Г SOLID 1250 VOLT AEROGLASS RADIO HOOK- UP 

=a wee ا‎ дымы 16 ALL WIRE IS WHITE BACKGROUND COLORS SPEC- = анчаны CO EG eas P FIED ARE TRACER COLORS. 
SS =a = IT AT PG IO1 AND JIOI PLACE A 7/8 INCH LENGTH 

x е OF YELLOW FLEXIBLE VARNISHED — CAMBRIG 
> TUBING OVER WIRE, SOLDER WIRE TO TERMINAL, 

[ [es | ° " AND SLIP THE TUBING OVER SOLOERED JOINT 
4 Р - UNTIL IT BEARS AGAINST BACK FACE OF JACK 

\ BAF BR А jo FJA BUT Ce Wane C Ae OR RECEPTACLE USE NO. I! TUBING 
° < - ^ FOR SMALL WIRES AND NO. 4 TUBING 

“sad R A FOR LARGE WIRES OR WHERE TWO WIRES ARE "ТП if - E BLK CONNECTED TO THE SAME TERMINAL 

] ; : É | 

LIT] 18. WHERE 3 OR MORE WIRES WHICH ARE NOT SEWN 

3 | 

INTO THE CABLE RUN PARALLEL THEY SHALL 

Pu ç 
DEDISSE 

Tulle c ERI Co 
акаш 

esas S u; il Em 

d 

STRIP NEAREST FRONT- PANEL OF TRANSMITTER 

COVER WITH А | 3/4 INCH 

LENGTH OF NO 11 YELLOW 
FLEXIBLE VARNISHED TUB - 
ING, LENGTH OF WIRE TO 
BE 2 INCHES WHEN AD- 
JUSTED AND SOLDERED. 

BE TIED TOGETHER AT APPROXIMATELY ONE 
INCH INTERVALS IN ORDER TO HOLD THEM 
NEATLY AND SECURELY IN PLACE 

{9 EACH WIRE END SHALL BE WRAPPED AROUND 
THE TERMINAL TO WHICH IT CONNECTS FOR AT 

LEAST ONE FULL TURN, CRIMPED TO TERMINAL, 
THEN NEATLY SOLDERED; EXCEPT AT PGIOIAND 
JIOI WHERE THE WIRES MUST ENTER THE END OF 

THE TERMINALS FOR AT LEAST !/8INCH AND THEN 
NEATLY AND SECURELY SOLDERED, CARE SHALL 
BE USED TO PREVENT SOLDER FROM RUNNING 
INTO TUBE SOCKET PIN CLIPS 

20 BARE WIRES, EXCEPT THOSE RUNNING DIRECTLY 
TO A GROUND LUG, MUST CLEAR ALL ADJACENT 
WIRES AND APPARATUS BY AT LEAST 1/8 INCH, 
AND MUST BE SO FORMED AS TO PREVENT CONTACT 
BEING MADE DURING THE NORMAL MOVEMENT OF 

MÀ. —— © — © — 6 — o — , — -— A — o 

1 

| 
' 

| 
à 

| 
D 

| 
' 

| 
' 

| 
' 

| 
її WIRES MARKED “М” ARE NO IO AWGA STRANDED | 

D 

| 
| 

| 
à 

| 
‘ 

| 
| 
' 

' 

| 
| 

— n — — — o ےس‎ .— .—  — RE чне == | | | 2 Ч °l Ë. d | { | 
EI 

TION ESA- 681801 
BEFORE SOLDER! 

Ё ч ANY ADJACENT ITEM OR PART. 
Bs E] 21. INCORPORATE BENDS IN "B' WIRES TO LIOS, L104 
BLK-D uo AND LIOS TO RELIEVE VIBRATION STRESS ON 

LON cz TERMINALS. 
[R127 | XX 

`” 22. TO USE LOUD SPEAKER ON INT. CIRCUIT, CUT WIRE IN 
HES RED COLOR SLEEVE, 

C156 «d 

SE EN š” Era | = => $ 
= ie. 0] ڪڪ‎ Rice сузад EN 
= a m 
br е 

S He 
Fea Ei 

| | 

BL-OR-2 

mrn 
A REAR OF CHASSIS) l —- —-——— n aea a а, 

сті 562225 

Figure 114. Radio Transmitter BC-60L-( *). wiring diagram. 
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= | I ү Д м ч 

a yG Жа 
LI 

[us SENT 

mo Б 
сЕ dg 

hs FF SPEAKER 
pe ON-OFF SQUELCH 
05 TUHE-OPERATE 

E! — CALL SIGNAL 

Е FUSE 15 АМР 

JACES 
Ji PHONES 
42 PRORES 
әз FRONT PAKEL JACK 

[5115] 
LI — LIMITER CATHODE CHOKE 
132 ANTENNA COUPLING 
133  R-F PLATE 
134 MIXER GRID 
LYI  R-F OSCILLATOR 
LSI IST I-F GRID 
152 MIXER PLATE 
L6! 20 i-F GRID 
L62 IST I-F PLATE 
171 LIMITER GRID 
172 20 I-F PLATE 
181 DETECTOR INPUT 
L82 LIMITER PLATE 
LSI 1-Е OSCILLATOR 

LSI LOUD SPEAKER 

TENT, 
PI 100,0000 
P2 200 

PGI RECEIVER PLUG 
P62  DYNAMOTOR PLUG 
PG3 FRONT PAWEL PLUG 

RESISTORS 
RI — -25,000-30,0000 1/24 
R2  250,0000 1/24 
K3 5000 1/24 
RY 50,0000 1/24 
R5 3000 1/24 
RG 100,000Q 1/ 2# 
R7 30,0000 IW 
R8 29000- 70,0000 1/ 2H 
R9 1,0000 1/20 
RIO 250, 0000 1/2 
RII 1,000,0000 1/20 
RI2 2,0000 1/28 
RI3 10,0000 1/2W 
RIG 250,0000 1/29 
RIS 1,000,000 1/ 24 
RIG 1,000,000) 1/ 2H 
RI7 — 4*090,999- 250, 0000 1/ 2H 
RIB 100,0000 1/2W 
RIS -0867966 2,000, 0002 1/ 24 
R20 3000 IW 

R2} 30,0000 2W ADDED ̀  
R22 30,0000 1/24 
R23 5,0000 1/2W 
R25 500) 1/20 
R25 2,5000 1/ 2и 
R26 12000 1/24 
R27 2,5000 1/ 2H 
R28 2,5000 1/2 
R29 13,0000 24 
R30 SN qw 
R31 6, 8000 iW 
R32 30,0000 1/20 
R33 30,0000 1/24 

250,0000 1/24 
1,0000 1/24 
100,000() 1/24 
30,0000 iW 
30,0000 IW 
250, 0000) 1/20 
30,0000 1/ 28 
109, 0002 1/ 29 
100, 000) 1/23 
250-898 100,0000 1/24 
3076690— 93,0000) 1/28 
250;998- 10,0000. 1/ 2H 
1,0000 1/23 
250, 0002 1/24 
30,0000 1/28 
250,082 10,0000 1/24 
40082 10000 1/24 
70,0000 1/28 
250, 0002 1/24 
70,0000 1/ 28 
250,0000 1/20 
1,0000 1/24 
100, 0000 1/29 
ҷо, 0000 1/24 
90,0000 1/28 
2,000,0090 1/2 NEW 
5,000: 1/ 29 NEW 
30,0000) 1/29 NEW 

TI OUTPUT TRANSFORMER 

VACUUM TUBES 
VI JAH-GAC7 (VT- 12) 
V2 JAN-SAC7 (VT-112) 
үз JAN-6J5 (VT-9u) 

VT-208 (12567) 
VT-209 (12587) 
VT-112 (647) 
YT-90 (6H6) 
ҮТ-107-А (6V66D 
VT-229 (651787) 
YT-229 (631787) 

E 

4D VOLT 

CAPACI TORS 
C70! 
€702 
C703 
C704 
C705 
C706 

.003 HF 800V 
+003 MF 800V 
„003 HF 500V 
+003 MF 500V 
.003 MF 800V 
+003 MF 800V iu 

COILS 
170! 
1702 
1703 
170% 

4701 

H-V FILTER 
L-V FILTER 
H-V FILTER 
H-V FILTER 

DYNAMOTOR JACK 

12-V DYHAMOTOR 

DM-36-D 24 VOLT 
CAPACITORS 
ceo! 
302 

-668-.003 MF 800V 
7665—.003 MF 800Y 
[-995-.003 MF 500У 
7905-.003 MF 500y 
4995-.008 MF 800V 
+@95-.003 MF 800V 

H-V FILTER 
L-V FILTER 
H-V FILTER 
H-V FILTER 

DYNAHOTOR JACK 

2u-V DYNAMOTOR 
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RF OSC 

oe v3 
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TO PUSH 
BUTTON 
SELECTOR 

8" 9 OM 12. 13 14. 15-716 

NOTES: 
f= WHEN CAPACITORS C85 AND C86 ARE 

60 MMF, CAPACITOR C84 15 OMITTED, 
(OPTIONAL METHOD NOT SHOWN IN 
DIAGRAM. ) 

2- THO CAPACITORS REPLACED BY ONE 
HAVING A CAPACITY EQUAL TO THE 
TOTAL OF THE REPLACED TWO. 
(OPTIONAL METHOD KOT SHOWN IN 
DIAGRAM, ) 

X= ELIMINATED IM LATER UNITS. 

17 18 
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THIS SCHEMATIC DOES NOT INCORPORATE ANY MWO CHANGES 
Figure 115. Radio Receiver BC-603-(*), showing modifications durna manufacture, schematie diagram. 
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NOTES: 
WIRE COLORS SPECIFIED ARE TRACER COLORS ON WHITE WIRE. 
WIRES MARKED "A" ARE FURNISHED WITH APPARATUS. 
WIRES MARKED "CARE NO. 18 AWGA. "T"WIRES COVERED WITH NOIS BLAGE 
FLEXIBLE VARNISHED TUBING, 

. WIRES MARKED"D'ARE NO.IG AWGA. STRANDED WIRE 
WIRES MARKED "E"ARE "А" WIRES COVERED WITH NO.I8 BLACK FLEXIBLE 
VARNISHED TUBING. 
WIRES MARKED" T" ARE NO.IGORNO. 20 A.W.GA. TINNED COPPER WIRE, SEE 
NOTE 15. 
WIRES MARKED “I“ARE IN CABLE NO.I. 
WIRES MARKED"2"ARE IN CABLE NO.2. 
WIRES MARKED"G"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED 
TUBING, IIN. LONG AT PGI. 
WIRES MARKED"H"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED 
TUBING, 2 IN. LONG AT PG I. 

. WIRES MARKED "L"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED 
TUBING, 1/2 IN LONG АТ PGI. 

12. AFTER PLACING YELLOW TUBING OVER LEADS AT PGI, SOLDER LEADS 
TO TERMINALS AND SLIP TUBING OVER SOLDERED JOINT UNTIL IT SEARS 
AGAINST FACE OF RECEPTACLE. 

13. WIRES NOT DESIGNATED ARE NO.20 AWGA. SOLID WIRE 
14 WIRES MARKED “M"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED 
TUBING 1/2 IN. LONG AT PGI 

15 LEADS TO BE AS SHORT AND AS STRAIGHT AS POSSIBLE HOWEVER 
LEADS MAYBE FORMED WHERE NECESSARY TO INSURE AGAINST 
ACCIOENTAL SHORTS. 

5 OPN m e^ шю 

| ES 
eamm 

mei Í 
BR-RD GANG CONDENSER 

TL 562218 

Figure 117. Radio Receiver BC-603-(*), wiring diagram. 
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TO ADDITIONAL 1 
COMMAND STATIONS 7  — — Mh uoa E 

OR VEHICLE RADIO TERMINAL BOX 

TERMINAL STRIP TS 40! 
IN MOUNTING FT-237 

NOTE: 
l- MODIFY INTERPHONE CONTROL BOXES 806-606 USED 

AS. COMMAND STATIONS AS FOLLOWS: 
A- REMOVE "RADIO-INT" SWITCH FROM BOX BY UN- 
SOLDERING WIRES FROM TERMINALS AND REMOVING 

B- REMOVE ALL WIRE CONNECTIONS TO MAGNETIC Mi- 
CROPHONE SOCKET. 
C- MOUNT NEW SWITCH (ОРОЛ. MOMENTARY ON, AWS 

SO THAT SWITCH LEVER NORMALLY POINTS TO "INT" 

TO ADDITIONAL 

CREW MEMBER STATIONS 

OR VEHICLE RADIO TERMINAL BOX 

MOUNTING NUTS. MAGNETIC MIC. PHONE 
MIC. J J 

3 2 

TYPE NO. ST22R, SIGNAL CORPS STOCK NO. 32 9863-22R) INTERPHONE CONTROL BOX 

MIC. PHONE POSITION. FASTEN SWITCH MOUNTING NUTS SO THAT BC-606-A,-B,-C,-D,-E,-F OR -G 
MOUNTING BUSHING IS FLUSH WITH EXTERNAL MOUNTING J J 

2 ë NUT. BEND TERMINALS ON POTENTIOMETER AWAY FROM 

SWITGH IF NECESSARY. CREW MEMBER STATION 
D- CHANGE INTERNAL WIRING OF BOX AS SHOWN. 

И ЕБЕ on А AUR EAS о са ET To venue 2 АЕС ЕГ Te = 3- CONNECTIONS T ITIONAL I R TO VEHICL 
BC-606-A,-B,-C,-D,-E, F OR-G RADIO TERMINAL BOX MAY BE MADE AS INDICATED BY 
(MODIFIED) (SEE NOTE !) OS OR MAY BE MADE DIRECTLY TO TERMINAL STRIP 

COMMAND (RADIO CONTROL) STATION 
Figure 121. Wiring diagram of interphone system using Interphone Control Вох BC-606-A to G modified for improved system operation. 

TL90989S 
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CORDAGE CO-213 

- м re _ ТО ADDITIONAL ut CORDAGE CO- à Я TO ADDITIONAL INTERPHONE CONTROL. ee OE |  — 215 INTERPHONE CONTROL 
BOXES BC-606-H OR 

os VERGI IY x VEHICLE RADIO TERMINAL BOX 
ЕКО BOX 

S c 
a SEE NOTE & 
LL NO. 3 | 

i ¬ 
8 | 

Ne | 

A cl 

\— JUMPER 

TERMINAL STRIP TS 401 
g IN MOUNTING FT-237 
о 
о 2 DP.DT. SW 
N O 

ен RADIO 
O (MOMENTARILY ON) 
о 

of 
MI + NOTE: 

|. TAPE ENDS OF UNUSED LEADS OF CO-213 
2. CONNECTIONS TO ADDITIONAL STATIONS OR TO VEHICLE 

RADIO TERMINAL BOX MADE AS INDICATED BY ARROWS 
nate OR MAY BE MADE DIRECTLY TO TERMINAL STRIP TS 401. 

3. АМҮ INTERPHONE CONTROL BOX BC-606-H IS MADE A 
COMMAND (RADIO CONTROL) STATION BY ADDITION OF 
JUMPER BETWEEN TERMINALS 1 AND 5. 

INTERPHONE CONTROL 
BOX BC-606-H 

Figure 122. Wiring diagram of interphone system using Interphone Control Box BC-606-H and 5-wire connection. 
TL90990S 
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