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XII 

· Destruction 'Notice 
. . 

Whll To prevent Lhe enemy from using or salvagi ng th is 
'j eq uipm ent for his benefit. 

When When ordered by your commander . 

How 1. SMASH-Use sledges, axes, hanclaxes, pick
axes, hammers, crowbars, heavy Lool s. 

2. CUT-Use axes, handaxes, macheles. 

3. BURN-Use gasoline, kerosene, oil , fl ame Lhrow
ers, incendiary gren ades. 

4. EXPLOSIVES-Use firearms, grenades , TNT. 

S. DISPOSAL-Bury in slit trenches, fox holes, 
other hol es . Throw in streams, . catter . 

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS EOUIPMENT 

What 1. SMASH-Crystal s, meters, µlugs, Lul?es, tuning 
controls, capacitors, resistors, sockets, 1 ns u lat ors, 
microphon es, headsets, and relays. 

2, CUT-Cords, wiring, and cables. 

3. BEND or BREAK-An tenna sections, panels, 
mounting, a nd namepla tes. 

4, BURN-Circu it labels, technical manuals, a ll 
papers, cords, wirin g, cables, dynamotors, capaci
tors, resistors, and nameplates. 

5. BURY or SCATTER-All of Lhe above pieces 
after breaking and burning. 

•DESTROY EVERYTHING• 



SAFETY 

► Voltages as high as 1,000 volts are used in the operation of this equip
ment. These voltages are dangerous to life. 
►Do not change tubes or make adjustments inside the set with the high 
voltage supply on. 
► All panels giving access to voltages above 200 volts are provided with 
interlocks to shut off the dynamotor when opened. A few servic_e checks 
must be made inside the set with the high voltage on. When making 
these checks, always have the immediate presence and assistance of 
another person capable of rendering aid. Keep one hand in your pocket 
while making high-voltage measurements. This will prevent touching the 
electrical circuit with more than one part of the body at one time. 
► Servicing should be done with the vehicular battery circuit open. 
Shorting this battery circuit will cause a fl.ash and severe burns unless 
the power is turned off. 
►Radio-frequency voltages as high as 4,000 volts may be developed on 
the antenna of this radio set. Do not touch the antenna while the set is 
turned on. 

-----------------------------------------------------, , , 
: WARNING! Do not add gasoline to the vehicle fuel tank when the : 
, transmitter is on. Radio-frequency voltage present on the chassis of , , , 
, the vehicle may cause a sparlc resulting in an explosion. Turn off the , , , 
, radio transmitter and KEEP it off until refueling is finished. , 
, I 

-----~--------------------------------------~---------
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+ 
First Aid for 

Electric Shock 
TLl5339 

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

at once and ground the circuits. If the high vo!t3:ge 
cannot be turned off without delay, free the vICtnn 
from contact with the live conductor as promptly 
as possible. A void direct contact with either the 
live conductor or the victim's body. Use a dry 
board, dry clothing, or other non-conductor to !ree 
the victim. An ax may be used. to cut the_ high
voltage wire. Use extreme caution to avoid the 
resulting electric flash. 

SYMPTOMS. 
a. Breathing stops abruptly in elec~ric shock 

if the current passes through the breathmg center 
at the base of the brain. If the shock has not 
been too severe, the breath center recovers ~fter 
a while and normal breathing is resumed, pro:'ided 
that a sufficient supply of air _has been f urmshed 
meanwhile by artificial respirat10n. . 

b. The victim is usually very white or blue. 
The pulse is very weak or entirely absent and 
unconsciousness is complete. Burns are 1;1s~ally 
present. The victim's b?dy may ~ecome ~1~1d ~r 
stiff in a very few mmu~e~. This ~ondit10n 1s 
due to the action . of electricity and 1s not to be 
considered rigor mortis. Artificial respiration must 
still be given, as several 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 assist
ance is available. Do not leave the victim un
attended. Perform artificial respiration at the scene 
of the accident, unless the victim's or operator's 
life is endangered from such action. In this case only, 
remove the victim to another location, but no 

XIV 

farther than 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 melhod of transportation 
prohibits the use of the Shaeffer prone pressure 
method, other methods of resuscitation may be 
used. Pressure may be exerled on the front of the 
victim's diaphragm, or lhe direct mouth lo mouth 
method may be used. Artific ial respiration, once 
started, must be continued, without loss of rhythm. 

b. Lay ~he victim in a prone position, one ar)l'.l 
extended d1reclly overhead, and the other ar)l'.l 
bent at the elbow so thal the back of the hand 
supports the head. The face _should be turned 
away from the bent elbow so that the no e and 
mouth are free for breathing. 

c._ Open_ the victim's mouth and remove any 
foreign bodies, such as false teeth chewing gum 

l 'l'l ' ' or to )acco. te mouth should remain open, with 
Lhe tongue extend d. Do not permit the victim to 
draw his tongue back into his mouth or throat. 

. d .. If an assistant is avai lable during resus, 
c1tati?n, he s~10uld _loosen any tight clothing to 
perm_1t . free c1rculati?n of blood and to prevent 
r~st~1ct~on of breathmg. Ile should see that the 
v1ctn1: 1s kept warm, by_applying blankets or other 
covermg,. or by applymg hot rocks or bricks 
wrapped m cloth or paper to prevent injury to the 
victim. The assi~ta?t should also be ever watchful 
to see that the v1ctnn does not swallow his tongue 
He should continually wipe from the victim'~ 
mou~h any frot~y muc~s o~· saliva that may collect 
and mterfere with respiration. 

e. The resuscitating operator should straddle 
the victim's thighs, or one leg, in such a manner 
that: 
(1) the operator's arms and thighs will be vertical 
while applying pressure on the small of the victim's 
back; 
(2) the. op_erator's fing_ers are i~ a natural positio 
on the v1ct1m's back with the httle finger lying 11 

.
6 

011 
the last ri ; 

(3) the heels of the hands res~ on e_ither side of 
the spine as far ap_art as con".en_1ent without allow. 
ing the hands to shp off the v1ctun; 
( 4) the operator's elbows are straight and locked 

f, The resuscitation procedure is as follows· 
(1) Exert downward pressure, not exceedin · 

60 pounds, for 1 second. g 
(fl) Swing back, suddenly releasing pressure d 
sit on the heels. ' an 
(3) After 2 seconds, rest, swing forward a · 

. . . h h d d 1 gain pos1tionmg t e an s, an app y pressure for an-
other second. 

g. The forward swing, positioning of the hands 
~nd the down:vard pressur~ should ?e accomplished 
m one contmuous motwn, which requires l 
second. The release and backward swing require l 
second. The addition of the 2-second rest makes 
a total of 4 seconds for a complete cycle. Until 
the operator is thorough ly fami liar with the correct 
cadence of the cycle, he should count the seconds 
aloud, speaking distinctly and counting evenly in 
thousands. Example: one thousand and one, one 



A 
A. CORRECT POSI
TION. Operator's elbows 
straight and loclced. Vic
tim's face turned away 
from bent elbow pnd resting 
on bac/c of hand. 

B. FORWARD SWING 
AND POSITIONING OF 
llANDS. Litt/,e finger 
rests on last rib. 

C. DOWNWARD PRES
SURE. Arms and thighs 
vertical. 

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

B 

C 

D 

TLl5338 

thousand and two, etc. 
h. Artificial respiration should be 

continued until the victim regains 
normal breathing or is pronounced 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 oper
ator is sure he has the correct rhythm, he 
places his hands on the operator's hands 
without applying pressure. This indi
cates 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 complete 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 
a. If an inhalant stimulant is used, 

such as aromatic spirits of ammonia, the 
individual administering the stimulant 
should first test it himself to see how close 
he can hold the inhalant to his own 
nostril for comfortable breathing. Be 
sure that the inhalant is not held any 
closer to the victim's nostrils, and then 
for only I or ~ seconds every minute. 

b. After the victim has regained con
sciousness, he may be given hot coffee, 
hot tea, or a glass of water containing 
½ teaspoon of aromatic spirits of am
monia. Do not give any liquids to an un
conscious 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 bis head lower than the rest 
of his body and bis 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 qu1et. 

c. A resuscitated victim must be 
watched carefully as he may suddenly 
stop breathing. Never leave a resuscitated 
person alone until it is CERTAIN 
that he is fully conscious and breathing 
normally. 

xv 
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This manual supersedes TM 11-630, February, 
1943, and June 7, 1943, and TB 11-630-1 . 

sEc110N 1 • Description 
1 • .. GENERAL 

a. Radio Set SCR-506-A (fig. 1) is a medium power, 
amplitude-modulated set made up of Radio Receiver BC-
652-A, Radio Transmitter BC-653-A, and certain additional 
operating components (par. 4). It is designed for installation 
in tanks, amphibian trucks, personnel carriers, and other 
vehicles to provide continuous-wave (c-w) and voice communi
cation from one vehicle to another or between these vehicles 
and airplanes or base stations. 

b. The principal feature of Radio Transmitter BC-653-A 
is the speed and ease with which changes of frequency can 
be made. Five channels can be preset on the transmitter. 
The operator can select any one of these preset channels by 
means of a switch on the front panel of the transmitter. 

c. Radio Receiver BC-652-A is designed for the reception 
of voice or c-w signals and incorporates a crystal frequency 
calibrator as a frequency standard. 

d. The frequency range covered by Radio Transmitter 
BC-653-A is from 2,000 to 4,500 kilocycles (2.0 to 4.5 me), 
which is divided into 126 channels. Radio Receiver BC-652-A 
covers a range of 2,000 to 6,000 kilocycles (2.0 to 6.0 me) 
which is divided into 201 channels. These channels are spaced 
20 kilocycles apart. 

e. The average distance range of the transmitter is 50 
miles on cw and 20 miles on voice. This range will vary with 
the frequency, time of day, power output, type of antenna, 
terrain, and other operating conditions. 

f. The power output of the transmitter is 50 to 90 watts 
on cw, with one-fourth as much power output on voice. 

g. Radio Receiver BC-652-A and Radio Transmitter 
BC-653-A operate from either a 12-volt or a 24-volt vehicu
lar storage battery. Each unit is made ready for use with 
either supply voltage by the installation of the correct dy
namotor and by hanging certain link connections (par. 28). 

Figure 1. Radio Set SCR-506-A. 

Radio Set SCR-506-A is designed 
for installation in tanks, amphib
ian trucks, personnel carriers, com
mand cars, and many other vehicles. 

852ti05 0 - 49 - 2 1 



2. ApPlication 

RADIO 
RECEIVER 
BC-652-A 

HEADSET HS-30-() 
OR. 

LOUDSPEAKER. LS-3 

7 

' 

ANTENN/\ 
SWITCHING

RELi\Y 

RADIO 
TRANSMITTER 

BC-653-A 

KEY J-45 OR. 
MICROPHONE T-17 

0 R. T-45 

VEHICULAR. 
STORAGE 
BATTER.Y 

TL 14904 

Figure f . Radio 8et SCR-506-A, simplified bloclc diagram. 

A system block diagram giving the relationship 
between the various components of Radio Set 
SCR-506-A is shown in figure 2. 

a. Radio Transmitter BC-653-A generates a 
carrier wave which may be sent out as a continuous 
wave (CW) or as an amplitude-modulated wave 
(VOICE). The transmitter is equipped with four 
PRESET FREQUENCY channels marked A, B, 
C and D, and one TUNABLE FREQUENCY 
channel marked LF-HF. The transmitter may be 
set on any frequency within its range. 

b. Radio Receiver BC-652-A is an eight-tube 
superheterodyne re~eiver designed to receive am
plitude-modulated signals over a frequency range of 
2,000 to 6,000 kc. A noise limiter circuit in the 
receiver reduces the strength of static bursts and 
ignition interference. Sidetone from the trans
mitter is applied to the audio output of the receiver 
during transmission. 

c. A crystal frequency calibrator is incor
porated in Radio Receiver BC-652-A for calibrating 
both the receiver and the transmitter. 

d. A whip antenna is supplied for transmission 
and reception while the vehicle is in motion. 
Additional mast sections are furnished to extend 
the height of the whip antenna to 25 feet when 
the vehicle is at a halt. A 22½-foot straight wire 
antenna is furnished to make possible the conceal
ment of the vehicle when not m motion. Although 
the same antenna is used for both transmission 
and reception, a disabling circuit, operated by the 
transmitter, prevents radio reception while Radio 
Set SCR-506-A is transmitting. 

e. Loudspeaker LS-3 and Headset HS-30-( ) 
are supplied with the receiver; either may be used. 

f. Key J-45 is furnished for the transmission of 
c-w signals. Microphones T-17 and T-45 are sup
plied for use in voice transmission. 



3. Technical Characteristics 
RADIO TRANSMITTER BC-653-A 

Frequency range: 
Four preset channels (A, B, C, and D) .. 
One tunable channel (LF or HF) . 

Transmitter type: ... 

Type of signals transmitted: . . . . . . . ..... 

Distance range: 
C { Stationary .. .. . 

-w Moving .... .. . 
V . { Stationary .... .. . .. , .. . 

oice Moving .. ... . 

Type of modulation: . .. . 

Number of tubes: ... 

Power input: 
Hl-volt input ... ........ . 
24-volt input .. 

Power output: 
C-w operation .. 
Voice operation .. 

Antennas: 
Whip antenna .. 

Extended whip antenna 

Straight wire antenna . . 

Power supply: ... 

Weight: ........... . . .... ............... .... ... . . 

. . .. . . 2.0 me to 4.5 me (126 channels) 
. . . 2.0 me to 4.5 me (126 channels) 

. master-oseillator power-amplifier (MOPA) 

. .c-w and voice 

. .... 75 mi 
.35 mi 
.25 mi 

. .. 15 mi 

. . . ampli tude 

" .7 

. . . 42 amp 
. ... . ... . . .. .. . 30 amp 

· 50 to 9o w lf depending upon frequency 
. J0to25w 

. 15 ft long. Consists of Mast Sections MS-49 
to MS-53, inclusive 

... 25 ft long. Consists of Mast Sections MS-49 
to MS-53, inclusive, plus 3 additional Mast 
Sections MS-54 

... . Antenna AN-24-A, 22 ½ ft long 

. . 12-v vehicular battery through Dynamotor 
DM-42-A or 24-v vehicular battery through 
Dynamotor DM-43-A 

. ...... . .. .. 143 lb 

RADIO RECEIVER BC-652-A 

Frequency range: 
Band l . . . . . . . ... . ....... . 
Band 2. . . . . . . .. .. ..... .. . 

.... ... ...... . ............ . !tO me to 3.5 me (75 channels) 
. .. ... . .. .. . ... 3.5 me to 6.0 me (126 channels) 

Receiver type: ... . .. .... . . . ... .......... ...... . .... .... . super heterodyne 

Type of signals which can be received . . . . . .. c-w, tone, and voice 

Number of tubes: 
Receiver chassis . . . . . . . . . . . . . . . . . . . . . . . . ........ . .. 8 
Crystal frequency calibrator chassis .. ..... . ".3 

Intermediate frequency ... .. ... 915 kc 

Method of calibration : ... . ... . . .. .. .. .... .... ...... built-in crystal frequency calibrator 

Calibration points : .... . . .... . ............. . . ... .. .. .. .... every 20 kc or every 100 kc 

Power input: 
12-volt input .. 
24-volt input . 

Power supply : ... . . . . 

Antenna: .... . 

Weight: ... .. . . .... . . 

. ....... . .. . ..... 14 amp 
. ... . ............. ... 6 amp 

.. .. 12-v vehicular battery through Dynamotor 
DM-40-A or 24-v vehicular battery through 
Dynamotor DM-41-A 

. ...... .. . .. . . ... .. . . Uses same antenna as transmitter 

. . . .. . . .. 46 .5 lb 

3 
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4. List o'f Components 
COMPONENTS 

REQUIRED HEIGHT DEPTH LENGTH DIAMETER WEIGHT 
NUMBER (inches) (inches) (inches) (inches) (pounds) 

BOX NO. 1 

Radio Transmitter BC-653-A, less tubes l 12½ 14% 25 ~ 143 
and fuses . 

Carton of transmitter tubes. l 12½ 14% 10 7 

TM 11-630. 2 ½ 10 B½ .5 

BOX NO, 2 

Radio Receiver DC-652-A, with tubes, l 12½ 14% 7% 46.5 
fuses, and lamps. 

BOX NO. 3 

Mounting FT-!W3-A, with 1 bag of fuses, I 2 12¾ 33 34 
1 bag of hardware, and 2 Cords CD-280. 

BOX NO. 4 

Antenna A-'t7 l 4½ 3½ 6 1.3 

Antenna AN-24-A l 540 (45 ft) 
lamp MC-421 2 ¾ .465 .04 

Clamp MC-422 2 ½ .530 .04 
Clamp MC-423 2 1 .590 .05 
Clamp MC-424 2 1.1/s .660 .06 
Connector and bond nut 2 l ¾ l ¼ .27 
Cord CD-314 I 34 .7 
Cover DG-67-A l 8 3 .2 

Guy Set GY-40 l 5 8¼ 39 
Insulator IN-86-A 3 4½ l .78 

Loudspeaker LS-3 l 8¼ 4½ 8¼ 9.7 

Key J-45 2 6 2 2½ l. 

Mast Base MP-57 l 12½ 7¼ 10.3 

Mast Section MS-49 2 38-r\- U. .16 6• 

Mast Section MS-50 2 39½ 3~ •• .38 

Mast Section MS-51 2 39½ H .5 

Mast Section MS-52 2 39½ tt .66 

Mast Section MS-53 2 39% lJ .81 

Roll BG-56-A l 2 4 42 l.72 

RopeRP-5 l 180 (15 fl) h .36 

Wire W-146 1 180 (15 ft ) .37 1.5 

5. PACKAGING DATA. 

a. Packaging and packing will vary with 
different order numbers. Box sizes may vary 
slightly from time to time. The data on the 
right was taken from specifications of Order 
No. 12025-Phila-44. 

_Radio Set SCR-506-A is packed in four wooden boxes. 

b. Domestic packaging and packing is 
the same as export packaging and packing, 
with the exception that moistureproof and 
vaporproof barriers, desiccant, and water
proof box liners and/or bags are not required. 

Item 

Box No. 1 

Box No. 2 

Box No. 3 

Box No. 4 

Outsule dimensi.ons (inches) 

40½ X 181/s X 16¾ 

18½ X 13¼ X 21% 

35¾ X 16¾ X 6% 

44½ X 14 X 15¼ 

Cubic feet Gross weight 

5.5 175 

S.2 80 

u 60 

- Cl a.- 62 
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6. Major 
Components 
of Radio Set 
SCR-506-A 

Figure 4, Microphone T-45 in operation. 

The major components of Radio 
Set SCR-506-A are shown on 
this and the four following pages. 
Certain additional components 
are issued for the installation 
of the set in the particular vehicle 
in which it is to be operated. 
For a · complete listing of the 
components required for the in
stallation in a particular vehicle, 
ref er to the technical manual of 
the TM 11-£'700 series which 
covers the vehicle concerned. 

Figure G. 
Tl 14909 

Headset lIS-SO-( ) . 



Figure 8. Radio Transrnitter BC-653-A, front view. 

Figure 9. K ey J-45. Figure 10. Microphone T-17. 

Figure 11. Dynamotor DM-40-A. Figure 113. Dynamotor DM-4f-A . 
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Figure 19. Guy Set GY-40. 

Figure 20. A Cabinet CH-74-A . B Mounting FT-285. c Mast Base Bracket MP-52. 

10 



7. RADIO TRANSMITTER BC-653-A. 
This transmitter contains a radio-frequency 

transmitter unit, a modulator, and a power supply. 
Three stages are used for cw: a master oscillator, 
an intermediate power amplifier, and two tubes 
in parallel as the power amplifier. On voice, a 
modulator stage is included in the circuit. The front 
panel of the transmitter is ribbed to protect the 
controls from damage. All connections between the 
transmitter and the mounting are made through 
multi-contact plugs and receptacles which are 
automatically engaged when the transmitter is 
placed on the mounting. 

8. RADIO RECEIVER BC-652-A. 
The receiver consists of an eight-tube super

heterodyne receiver and a crystal frequency cali
brator mounted on two separate chassis combined 
in one case. The front panel of the receiver is ribbed 
to protect the controls from damage. All connec
tions between the receiver and the mounting are 
made through multi-contact plugs and receptacles 
which are automatically engaged when the re
ceiver is placed on the .mounting. 

9. DYNAMOTOR DM-40-A OR DM-41-A. 
a. These dynamotors for the receiver are 

identical except for input voltage. Dynamotor 
DM-40-A is used with a 12-volt vehicular storage 
battery and Dynamotor DM-41-A is used with a 
24-volt vehicular battery. 

b. All connections from the dynamotor are 
made to the receiver circuits through plug P250. 

c. The dynamotor is secured by four snap-slide 
catches to the crystal frequency calibrator chassis 
of Radio Receiver BC-652-A. 

10. DYNAMOTOR DM-42-A OR DM-43-A. 
a. ThP. transmitter high voltages may be sup-

Figure 21. Radio Receiver BC-652-A, showing 
Dynamotor DM-40-A. 

ELECTRICAL RATINGS FOR 
DYNAMOTOR DM-4O-A AND DM-41-A 

Voltage or DM-40-A DM-41-A Current 

Input voltage 12 volts 24 volts 

Input current 3.0 amp 1.5 amp 

Output voltage 147 volts 147 volts 

Output current 118 ma 118 ma 

ELECTRICAL RATINGS FOR 
DYNAMOTOR DM-42-A AND DM-43-A 

Voltage or DM-42-A DM-43-A 
Current 

Input voltage 12 volts 24 volts 

Input current !19 amp 20 amp 

Output voltage 460 volts 460 volts 
(500 volts) 

Output current 185 ma 185 ma 
(500 volts) 

Output voltage 925 volts 925 volts 
(1,000 volts) 

Output current 220 ma 220 ma 
(1,000 volts) 

Sidetone voltage* 7 volts 7 volts 
(full) 

Sidetone voltuge* 2 volts 2 volts 
(tap) 

• Into 500-ohm load . 

Figure 22. Radio Transmitter BC-653-A , 
showing Dynamotor DM-42-A. 
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plied by either of these dynamotors, depending 
upon the vehicle in which the set is to be installed. 
Dynamotor DM-42-A requires a power source of 
12 volts and Dynamotor DM-43-A requires 24 
volts for its operation. 

b. Two 500-volt commutators are used in series, 
in either dynamotor, to supply the 1,000 volts 
required by the transmitter. One 500-volt com
mutator is located at the front of the dynamotor 
and the other at the rear. 

c. A fixed winding on the stator of either dyna
motor supplies 1,000-cycle voltage for c-w sidetone. 

d. All connections to the transmitter are made 
through plugs Pl62 and Pl63, located at the rear 
of the dynamotor. 

11. MOUNTING FT-253-A. 
a. All wiring which interconnects the transmit

ter and the receiver, with the single exception of the 
antenna lead-in, is contained within Mounting 
FT-253-A. 

b. On the rear of the mounting are jacks Jl61 
and J302A. These jacks engage the transmitter 
plug Pl61 and the receiver p~ug P302. . 

c. Connection of the receiver and transmitter 
to the vehicular battery is made through Cords 
CO-280 from the battery to the mounting and 
through plugs on the trans1;0itter and on the 
receiver to jacks on the mountmg. 

12. SWITCH BOX BC-658-A. 
a. The switch box consists of a small steel box 

containing two jacks and a double-throw toggle 
switch. The toggle switch is _marked RADIO
INTERPHONE. Using this switch, the operator 
can switch his microphone and headset from 
RADIO to INTERPHONE. . 

b. Four cords from the swit~h box make plug-
in connections to the transmitter and to the 
receiver. 

1 3. LOUDSPEAKER LS-3. 
The loudspeaker is a permanent magnet typ~, 

housed in a steel case. Included 3:s a part of thh 
loudspeaker is a transformer, d~s1gne? to mate 
the impedance of the speaker v01ce coil ~o thaJ of 
the radio receiver output. Cord CJ?-314 is use to 
connect the loudspeaker to the receiver. 

14. HEADSET HS-30-( ). . 
This headset is issued for use with Helmet M-1 

(Infantry) and crash helmets used by the dersonnel 
of the Infantry and Armored Cornman ·. nserts 
M-S00, which are of soft rubbe_r and fit mto the 

ttaclled to two Receivers R-30. Head
ears, are a 1 · 1 f t 1 band HB-S0 is a thin band of re ative y so t s e; 
th t an be bent to fit the contour of the wearer s 
h ad c When the headband is properly shaped, the 
h!im~t exerts no ~dditional pressure on Inserts 
M-300 in the wearers ears. 

15. KEY J-45. 
Key J-45 is a leg key connected to the trans

mitter KEY jack by Cord CD-201. 

16. MICROPHONE T-17. 
Microphone T-17 is an anti-noise, carbo_n-button, 

hand microphone. The plug on the microphone 
cord plugs either into the switch box MIC~O
PHONE jack or directly into the transmitter 
MICROPHONE jack if the switch box is not 
used . The press-to-talk button on the microp~one 
handle controls the operation of the transmitter 
dynamotor relay and of the antenna changeover 
relay. 

17. MICROPHONE T-45. 
This is a single-button, carbon microphone worn 

on the upper lip. It cancels noise and may be worn 
under a gas mask. Face straps and adjustable ear 
loops place this microphone in front of the mouth. 
Plug PL-291 connects to the jack on Cord CD-318 
which is equipped with Switch SW-141-W. This 
switch is the press-to-talk control for this micro
phone. 

18. VEHICULAR ANTENNA. 
a. Five mast sections make up the vehicular 

antenna for Radio Set SCR-506-A. Mast Sections 
MS-49 through MS-53 are required to make up this 
antenna. Two sets of these mast sections are carried 
in Roll BG-56-A. 

b. Mast Section MS-49 forms the top of the 
antenna with the other sections below in the se
quence of their type numbers. Mast Section MS-58 
fits into the mast base which is mounted on the 
vehicle. Either Mast Base MP-37 or MP-57 may be 
used with this antenna. 

c. The over-all length of the assembled antennr 
is approximately 15 feet. 

d. Roll BG-56-A contains four additional Mas 
Sections MS-54. Three of these mast sections are 
used to extend the normally 15-foot whip antenna 
to a height of 25 feet. The fourth mast section is a 
spare. 

e. The vehicle must be at a halt for the use of 
the 25-foot antenna. Guy ropes, a guy rope anchor 
plate, and ground stakes are provided_ in Guy Set 
GY-40 to hold the extended antenna m a vertical 
position. 

19. ANTENNA AN-24-A. 
Antenna AN-24-A will permit operation in 

concealment or under other circumstances where 
the use of the vehicular mast type of antenna may 
be impracticable. This antenna is intended to 
replace the vehicular mast antenna when the 
vehicle is run under trees and the whip antenna is 
partially or intermittently short-circuited to ground 
as it touches low-hanging branches. This 45-foot 
antenna should be doubled back to 22½ feet as the 
antenna tuning circuit will not accommodate the 
greater length at all frequencies. 

20. ANTENNA A-27 (PHANTOM). 
a. This dummy antenna is designed to ap

proximate the characteristics of the vehicular 
mast antenna as far as the tuning and loading 



of the transmitter are concerned. It is to be used to 
prevent radiation and resultant enemy detection 
when it is necessary to keep the transmitter on 
for extended periods of time, whether for pre
setting, alignment, or service work. 

b. A chart on the side of this antenna box is 
used to log, for each 100-kc division, the setting of 
its control at which it offers the best loading to the 
radio transmitter. 

c. Complete instructions for its installation and 
operation are furnished as a part of each Antenna 
A-27. 

21. MAST BASE BRACKET MP-52. 
Mast Base Bracket MP-52 is to be mounted 

either on top of Cabinet CH-74-A or on the vehicle 
in which the set is used. It supports Mast Base 
MP-37 or MP-57 and provides protection for 
Wire W-146 which runs through insulators within 
the pipe of the mast base bracket. 

22. CABINET CH-74-A. 
a. This cabinet houses the major components 

of Radio Set SCR-506-A when installed in vehicles 
other than tanks. This cabinet also serves as a 
support for Mast Base MP-37 or MP-57, and, in 
the case of some installations, Mast Base Bracket 
MP-52, which, in turn, supports Mast Base MP-37 
or MP-57. 

b. The power leads to the vehicular battery 
are brought in through the bottom of the cabinet to 
connect to the terminals of Mounting FT-253-A. 

c. A sliding bracket is located inside the top 

Figure 23. 

of Cabinet CH-74-A, above Radio Transmitter 
BC-653-A and Radio Receiver BC-652-A. When 
pulled out, this bracket provides partial protection 
for the equipment during operation. More com
plete protection against dust and weather is given 
by a canvas cover which is held in place by snap 
fasteners when the equipment is not being used. 

23. CHEST CH-263. 
This is a wooden chest with a hinged top cover 

and is approximately 17 inches long, 11 inches 
wide, and 7 inches high. The chest is divided into 
four compartments; two for storage of vacuum 
tubes, and two for storage of other spare parts. 
One of the vacuum tube storage compartments is 
filled with felt, punched to hold individual tubes; 
the other is lined with felt strips for points of 
contact with the glass envelope of each tube. The 
chest may be stored in any convenient location in 
the vehicle. 

24. COVER BG-67 -A. 
Cover BG-67-A is made of canvas duck. It is 

to be placed over Mast Base MP-57 or MP-37 when 
the antenna is not in use. A leather strap secures 
the cover to the mast base. 

25. ROLL BG-56-A. 
Roll BG-56-A holds two sets of Mast Sections 

MS-49 through MS-53. The roll also accommodates 
the three Mast Sections MS-54 used for extending 
the antenna and the one spare Mast Section MS-54. 
Straps at one end along the side fasten the roll. 

Chest CH-263. 
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SECTION II 

Assemhl~ and 
Installation 
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26. UNPACKING, UNCRATING, 
AND CHECKING (flg. 24). 

a. General. 
(1) The contents of all packages are stenciled di
rectly on the box. A packing slip in a moistureproof 
enclosure is stapled to the box and is protected by 
a heavy black paper covering. An orange band 
painted around the center. of ~he box and ~ stripe 
painted across each end md1cates packagmg for 
export. Export packing is labeled, "Packed with 
de-hydrating agent. DO NOT OPEN UNTIL 
READY FOR USE." An orange disc means that 
the box is a part of a shipment. One slant four 
(¼) on box No. 1 is interpreted as, "this is box 
No. 1 of 4 boxes required to complete one Radio 
Set SCR-506-A." 
(2) The boxes should be as close as possible to 
their final destination before unpacking. Since the 

WATERPROOF LINER BAG 

MOISTUREPROOF AND 
VAPORPROOF BARRIER 

CELLULOSE WADDING 

TECHNICAL MANUALS 

RADIO TRANSM ITTER BC-653-A 

DOUBLE CORRUGATED 
TRAYS 

WOODEN DIVIDER 

CORRUGATED BOARD CARTON 
CONTAINING TRANSMITTER TUBES 

NON-HYGROSCOPIC TAPE 



Figure f4 . 

1
,, _ 

1 
- - 7 SILICA GEL 

Radio Set 

ORANGE BAND 

METAL BAND 

ORANGE SPOT 

CR-506-A, packaging. 
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Figure 25. Tube location diagram for Radio Transmitter BC-653-A, Radio Receiver BC-652-A, 
and crystal-frequency calibrator. 
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mounting is in No. 3 box, it is logical to unpack 
it first, install it in its proper place, then proceed 
with the unpacking of boxes No. 1 and 2, the 
transmitter and receiver, and finally box No. 4, 
containing associated parts. 

b. Box No. 3. To unpack box No. 3, first 
clip the t wo metal bands binding the box. Using 
a nail puller, if available, remove the top of the 
box. Lift out Mounting FT-253-A, which is in
closed in a waterproof lining bag, a moistureproof 
and vaporproof barrier (if export), and a wrapping 
of corrugated paper. Remove the packing and 
check the components against the packing slip. 

c. Box No. 1. 
(1) To unpack box No. 1, proceed as with box 
No. 3 to remove the top of box. Tear open the 
waterproof box liner and, if packed for export, 
the moistureproof and vaporproof barrier. (If shears 
are available, cut off the heat-sealed edge so that 
the bag can be used again if the ocr:asion should 
arise.) Turn the box (with contents) upside down 
and lift the wooden box off the transmitter unit 
and carton of tubes. Look for another packing slip 

inside the box. 
(2) There are serial numbers on the transmitter 
and on the carton of tubes. These numbers should 
agree, because the transmitter has been adjusted 
at the factory to match these particular tubes. 
Remove packing and check all items against the 
packing slip or the data listed in TM 11-630. 
(3) Open the small plates covering the tubes. Re
move the bags of dehydrating agent, silica gel (if 
export) and place the tubes in their respective 
sockets (fig. 25). 

d. Box No. 2. The unpacking procedure for 
box No. 2 is the same as for box No. 1. This box 
contains Radio R eceiver BC-652-A, with tubes, 
fuses, and lamps. 

e. Box No. 4. Before unpacking box No. 4, 
containing the associated parts, be sure to have a 
place ready to put the parts as they are removed 
from the box. Proceed in the same general manner 
as with the other boxes, being careful to check 
parts against packing slip as they are removed. 
Before disposing of the shredded wax paper packing 
double check against accidental loss of components. 

Figure f26. Radio Set SCR-506-A installed in Truck, ¾-ton, 4 x 4-

852605 0 - 49 - 3 17 



27. INSTALLATION. 
Radio Set SCR-506-A is a vehicular radio set. 

For complete installation instructions, ref er to the 
technical manual of the TM 11-2700 series that 
pertains to the vehicle in which the installation is 
to be made. 

a. Installations Using Cabinet CH-7 4-A. When 
Cabinet CH-74-A is required in the installation: 
(fig. 26) first, install Mounting FT-253-A on the 
floor of the cabinet with the five clamp fasteners 
facing the open front of the cabinet; then place 
Radio Transmitter BC-653-A on the right side of 
Mounting FT-253-A, facing the open front of the 
cabinet. Place Radio Receiver BC-652-A on the 
left side of Mounting FT-253-A in a like manner. 
The five clamp fasteners on the front of the mount
ing are used to secure the transmitter and receiver. 

b. Installations Not Requiring Cabinet CH-
74-A. When Cabinet CH-74-A is not used in the 
installation, bolt Mounting FT-253-A directly on a 
structural support of the vehicle or on special 
brackets furnished for the installation. Place 
Radio Transmitter BC-653-A and Radio Receiver 
BC-652-A on the mounting in the manner described 
in subparagraph a, above. 

28. CONNECTIONS AND 
INTERCONNECTIONS (fig. 90). 

a. Two Cords CD-280 are used to connect the 
vehicular storage battery to Mounting FT-253-A. 
(1) When the vehicular battery voltage is 12 
volts, install Dynamotor DM-40-A on the CFC 
chassis of Radio Receiver BC-652-A and Dyna
motor DM-42-A in the compartment at the 
extreme right, facing the front, of Radio Trans-
mitter BC-653-A. 
(2) A 24-volt vehicular battery requires the use 
of Dynamotor DM-41-A in Radio Receiver BC-
652-A, and Dynamotor DM-48-A in Radio Trans-
mitter BC-653-A. 
(3) The links, located under the VOLTAGE 
REGULATOR and MODULATOR tube cover 
plate at the top right of Radio Transmitter BC-
653-A (par. 30s) should be set to correspond to 
the input voltage. 

b. Connect the antenna lead-in wire to the 
binding post A on Radio Transmitter BC-653-A. 
Connect a jumper wire between binding post A on 
Radio Receiver BC-652-A and the adjacent trans-
mitter binding post. 
(1) In installations where Mast Base Bracket 
MP-52 is mounted on Cabinet CH-74-A, run 
the antenna lead-in wire through the mast base 
bracket to the screw terminal at the bottom of 
Mast Base MP-37 or MP-57. 
(2) In other installations, run the lead-in directly 
to the screw terminal at the bottom of Mast Base 
MP~37 or MP-57. For installations in which 
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holes for the. antenna lead must be drilled .in 
bulkheads 0 1:' m the chassis of the vehicle, refer 
to the tec~mcal manual of the TM 11-2700 series 
that pertams to the vehicle concerned. 
. c. Cord CD-314 is equipped with a plug at 

either en<;I , Plug PL-68, on one end, fits into Jack 
JK-33-A m Loudspeaker LS-3. Plug PL-55 on the 
othe~ end, _fits into SPEAKER Jack J K-34-A on 
Radio Receiver BC-652-A. 

d. Cord CD-20l has two spade terminals on 
?ne end to connect to Key J-45. On the other end 
is a Plug PL-5~ to connect to the KEY Jack 
JK-34-A on Radio Transmitter BC-653-A. 
f ~• If the inst~llation does not require the use 

. o mterphone,_ Microphone T-17 connects direct) 
to the transmitter MICROPHONE Jack JK-SS-A 
thro1;1gh ~lug PL-68 on _the microphone cord. If 
the I ~~ M1<:rophone T-45 is used in inst all ations not 
requmng mterphone, this microphone connects 
through Cord CD-318 to the MICROPHONE 
Jack JK-33-A on the transmitter. 

f. Two ;FHONE jacks on Radio Receiver 
BC-652-A will accommodate two Plugs PL-5r,: t 
connect two Headsets HS-30-( ). 

0 0 

g. If the installation requires the f . 
phone, Switch Box BC-658-A will be use o mter-
?ords are connected to this box t t se~. F~mr 
m Plugs PL-55 and two in Plu ~ pwo ermmatmg 
operator's headset and micropho~e in¾~

6:h p~lfi t e 
SET and MICROPHONE jacks on the ' . -
b_ox. Of the !wo cords emerging from : sw_1tch 
side. of the switch box, connect Plu PL r,: he Jack 
re?e1ver PHONE jack and Plug PLJs -o5 to the 
mitter MICROPHONE jack C to the trans-
cords emerg~ng from the swit~h sid~n~rth

th
e ~WO 

box to the mterphone system A 4 1 e switch 
throw switch on the switch bo~ pe -~ot e, double-
t t 

. h b rm1 s the o a or o sw1tc oth microphone d per-
from radio to interphone. an headset 

29. SITING. 
a. The signals from Radio Transm • tt 

653-A have a greater range if the 
I
t er BC

high and clear of hills, buildings cliff an dnna is 
wooded_ areas, and other obstructi;~ ens~ly
depress10ns, valleys, and low plac s. Dips, 
f d

. t · · es are p or ra 10 ransmiss10n and receptio b oor 
surrounding high terrain absorbs r d • 7 ause the 
energy. Weak signals may be et 

10
t- rq_uency 

radio set is operated under or ~ec e if the 
bri_dges or underpasses or near powerV>se t o steel 
umts. mes or power 

_b._ The most desirable locations, as f 
miss10n and reception are concerned ar as tra~s-
tops, _ elevations, and slight :r:ises in the ' ard hill
terram is also good. Normally tran g~o~n · Flat 
water is better than th at over l~nd. smission over 



Siting 

Valleys or depressions 
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s1c,10N 111 • Controls and Their Use 
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0 
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-c-
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Figure 27. Radio Transmitter BC-653-A, line drawing of front panel. 

30. Transmitter 
. Radio Transmitter BC-653-A (fig. 8) is pro

vided with two sets of controls which make it 
possible to pretune all transmitter stages to any 
five predetermined channels within the range of the 
set. One set of controls, marked PRESET FRE
QUENCIES, is used to tune all stages to four of 
the five preselected channels. The other set of 
controls, marked TUN ABLE 1! REQUE CIES, 
tunes all of the stages to the £if th channel. Selection 
of any one of these five channels is accomplished 
by means of a BAND CHANGE switch on the 
transmitter. 
. The frequency range of the transmitter is divided 
mto two bands marked LF (low frequency) and 
HF (high frequency). The LF band covers 2.0 to 
8.0 me and the HF band covers 3.0 to 4.5 me. 

The following paragraphs are keyed alphabetical
ly to the accompanying di agram . For example, the 
preset frequency control described in ubparagraph 
a is marked a on the illu tration . 

a. PRESET FREQUENCIES FREQ. CONTROL are 
four identical controls located on the lower left of the 
front panel of the transmitter. These four controls 
tune the master oscillator to the four preset fre
quencies. 

b. MO COILS PRESET FREQUENCIES links lo
cated under the cover plate are associated ~i~h the 
master oscillator tuning controls. The position of 
the links determines the oscillator tank inductance. 
A pair of these links must be set to the left for 
each channel used in the LF band (2.0 to 3.0 me) 
and to the right for the HF channels (3 .0 to 4.5 
me). 

Destruction notice for Radio Set SCR-506-A 
NOTE: is located in the front of the technical man-qal. 
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c. PRESET FREQUENCIES IPA TUNING controls 
tune the intermediate-power-amplifier plate circuit 
to each of the four preset frequencies. 

d. IPA COILS PRESET FREQUENCIES links per
form a function in the i-p-a stage simil ar to that of 
the MO COILS PRESET FREQUENCIES links 
in the m-o stage. In this case, one link is set to the 
left for each LF channel and to the right for each 
HF channel. An interlock switch turns the dyna
motor off when this cover plate is removed. 

e. BAND CHANGE switch selects the required 
channel whether PRESET or TUN ABLE. 

f. TUNING LF-HF control is used in setting the 
mo and ipa to the TUNABLE channel sel~cted. 
These channels are 20 kc apart and are read on 
counters on either side of the TUNING LF-HF 
control. LF channels O to 50 are set on the counter 
device to the left of the control. HF channels 50 
to 125 are set on the right-hand counter. 

g 

□ 
g. CHANNEL VS. FREQUENCY chart gives t~e 

relationship between ~hann~l 1:um hers and. t~e1r 
corresponding frequencies. W1th111 the transm1ttmg 
range of 2.0 to 4.5 me are 126 channels, numbered 
from 0 to 125. Spaced 20 kc apart, these chann_els 
start with channel O at 2.0 me and end with 
channel 125 at 4.5 me. 

h. The POWER AND EMISSION switch turns 
the transmitter on and off. The setting of this switch 
also determines the type of transmission (CW or 
VOICE) and the c-w output (CW ¼ or CW 
FULL). 

I, FIL & PL CURRENT meter measures the 
power-amplifier filament voltage, the intermediate
power-ampli:fier plate current, and the power
amplifier plate current. 

f. The METER SW, directly below the FIL & 

PL CURRENT meter, makes possible the selection 
of the three quantities which can be measured, PA 
FIL (voltage), IPA PL (current), and PA PL 
(current). 

k. MO RESET LF-HF control is used in TUN
ABLE frequency ?peration to correct the tuning 
of_ the master osc1llator so that it will zero beat 
w1~h the crystal frequency calibrator in the re
ceiver. The MO RESET LF-IIF control compen
s~tes for errors in the TU ING LF-HF dial set
ting. 

I. INCREASE PA FIL is a rheostat which adjusts 
lhe_ filament voltage of _the power-amplifier tubes. 
This control need be adJusted only when changing 
tubes or power source. 

m. KEY and MICROPHONE lacks adjoin the 
CNCREASE PA FIL control. 

n. PA COIL is the power-amplifier tan . 
located directly above the KEY and M;CRII, 
PHONE jacks. Two cover plates must be re O
before it can be reached. There are five tap move_d 
coil, marked A, B, T, C, and D, to cor~ on thi 
to the four PRESET and the one TUN1~L~ 
frequency controls. Two lamps light th ~I 

t t h tl . · · e COi compar men w en 1e receiver 1s turned A 
interlock switch t~rns off the dynamotor whon. h 11 

inner cover plate 1s removed. .en t e 

o. The ANT CURRENT meter is used to · d. t 
I . m 1ca c 

resonance w 1en tunmg the antenna. 

. p. The ANT COUP'G LF-HF control, to the 
nght of the ANT CpRRE T meter, is used to 
tune the power amplifier and antenna circuits for 
TUNABLE frequency operation. 

q. REC and A binding posts are localed to Lhe 
right of the ANT COUP'G LF-IIF conLrol. The 
antenna lead-in Wire W-146 is connected between 
the A (antenna) binding post and Mast Base 



MP-57. To the left of the A binding post is a 
smaller binding post marked REC. When the 
transmitter is not being operated, the break-in 
relay within the transmitter allows signals to 
pass from the antenna lo lhis REC post and 
lhence through a wire to a second binding post 
located in the center of lhe I ft end of the trans
mitter panel. From this !alter po t, a short in
sulated wire is run to the anlenna post on Radio 
~ ece\v~r BC-652-A. During tran ·mission, this 
c11·cu1t 1s grounded by the break-in relay. 

D 

TL14U7 

r. Fuse panel is a cover plate which can be 
removed to reach the transmitter fuses, the micro
phone volume control, and the modulator bias con
trol. Spare fuses are contained in clips on the rear of 
the cover plate. The microphone volume control 
and the mod ul ator bias control are factory-adjusted 
and seldom require adjuslrpent in the fie ld . hould 
replacement of fuses or ad justment become neces
sary, an interlock turns off the dynamotor when the 
cover plate is removed. 

/' ,7 s 

H. 14931 

s. ~atch covers are located n the top of the 
transmitter. Removal of these covers permits all 
vacuum tubes to be reached quickly without dis
placing the protective shields. The 12-volt and 
24-voll links can be reached by removing the 
patch cover al the right. 

RADIO TRANSMITTER BC-653-A TUBE CHART 

Function JAN Type , -C Type 

Master oscillator 1613 

Intermediate power 
amplifier 807 

Power amplifier 814 

Power amplifier 814 

Modulator 1613 

· \'ollage regulator OC3/ VR105 

\"ollagc regulator OC3/ \'R105 

31. Receiver 

CHANGEf> 
@ 

BAN O , 
1 Off , 

ON 

SPl~ @LINING (r.)) 0 
0 

e 
~ 

VT-175 

VT-100 

VT-154 

VT-154 

VT-175 

VT-!W0 

\T-!W0 

TU5423 

Figure !!28. Radio Receiver BC-652-A, 
line drawing of front panel. 

Radio Receiver BC-6.52-A. (fig. 5) covers the 
frequency range of 2.0 to 6.0 me. This freq uency 
range is divided into 201 channels, numbered from 
0 to 200. 

Power for the receiver dynamotor i supplied by 
the vehicular storage battery. 

A noise limiter which reduces static and ignition 
interference is used in this set. A disabling circuit, 
operated by a break-in relay in the transmitter, 
prevents radio reception through the receiver while 
Radio Set SCR-506-A is transmitting. Sidetone 
from the transmitter is applied to the audio output 
of the receiver during transmission. 

a. BAND CHANGE switch, located in the center 
of the receiver panel, makes possible the selection 
of either of two bands, BA TD 1 or BA D 2. 
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When the switch is in the BAND 1 position, the 
receiver covers the range 2.0-3.5 me (CHAN 0-75); 
and in the BAND 2 position covers the range 
3.5-6 .0 me (CHAN 75-200). 

b. A tuning dial located above the BAND 
CHANGE switch and controlled by the knob 
marked TUNING is directly calibrated in me 
and in corresponding CHAN numbers. 
(1) The upper scale of each dial is calibrated in 
me. There are five 20-kc intervals on the scale 
marked off between each 100-kc interval. 
(2) The lower scale is calibrated in corresponding 
CHAN numbers. 

c. TUNING control, located directly below the 
BAND CHANGE switch, is connected by gears to 
the tuning dial in such manner that a large move
ment of the TUNING control produces only a 
small movement of the tuning dial, thus making 
fine tuning easier. 

LI \.. 
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d. CW-MVC-AVC switch, located to the left 
of the BAND CHANGE switch, controls the beat
frequency oscillator and the automatic-volume-

c?ntrol circuits of the receivers. In the CW posi
tion,. the be~t-frequency oscillator is turned on, 
ma~mg possible t~e reception of c-w signals. The 
rec~ryer has . maximum sensitivity in the CW 
pos1t10n. Placmg the switch in the MVC position 
turns o~ the beat-frequency oscillator and allows 
only v01~e. and tone signals to be received. The 
A VC pos_1t1on should be used only for fading voice 
or tone signals. 

e. A PHONE lack is located on either side of 
the TUNING control and a SPEAKER jack is 
located above the left PHONE jack. 

LI \.. 
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f. INCREASE OUTPUT (volume)control lo t d 
to the right of th~ TU:NING control, adj~st~\:e 
output of the receiver m the loudspeaker or h d ~- ~-

g. OFF-ON switch, located above th 
CREASE OUTPUT control, controls all e IN
supplied to the receiver and the crystal fre/ower 
calibrator. In the ON position, this switchuelcy 
suppli_es filam~nt voltage to t~1e master-oscill a so 
and mtermediate-power-amphfier tubes • ator 
transmitter. Ill the 

h.. The sp~lng-type binding post A 
receiver panel 1s used for connection to the _ on the 
lead from the transmitter. • ntenna 

RADIO RECEIVER BC-652-A TUBE CHART -
Function I JAN Type S-C 1'ype -

R-f amplifier I2SG7 VT-209 
Converter 12K8Y VT-132 
First i-f amplifier I2SK7 VT-1s1 
Second i-f amplifier I2C8 VT-153 

and noise limiter (or VT-169) 
Third i-f amplifier 12SK7 VT-ISI 
Beat-frequency 12K8Y VT-132 

oscillator 

Second detector and 12SR7 VT-133 
first a-f amplifier 

Audio output 6Y6G VT-168-A 



32. Crystal-frequency 
Calibrator 

The CFC (fig. 29) generates accurately cali
brated crystal-controlled signals which may be 
heard in the receiver. These signals are used to 
calibrate the receiver and the transmitter. 

a. The CFC OFF ON switch on the left panel 
of the calibrator controls the voltage applied to 
the plates of the tubes in the CFC. 

b. The INTERVAL 20 KC-100 KC switch pro
vides a choice of signals for calibrating purposes. 

c. FUSE and SPARE FUSE receptacles are pro
vided on the CFC panel for the protection of the 
power supply circuit from the battery to the 
dynamotor. Both fuses are rated at 20 amps, 25 
volts. Failure of the fuse will cause the receiver 
and the CFC to be inoperative. 

d. Two sets of signals are available from 
the CFC: 
(1) With the I TERVAL 20 KC-100 KC switch 
in the 100 KC position, a signal will be emitted at 
ev_ery multiple of 100 kc in the range of the re
ceiver. 

(~) For the calibration of the receiver on frequen
cies not close to the frequencies covered by 
the 100 KC position, use of the INTERVAL switch 
in the 20 KC position causes the CFC to emit a 
signal on every multiple of 20 kc in the operating 
range. 

e. Three Important uses of the CFC are: 
(1) Calibration of the receiv~r. . 
(2) Calibration of the transmitter oscillator stage 
for operation on TUNABLE frequencies. 
(3) Calibration of the transmitter_ oscillator stage 
for operation on PRESET frequencies. 

CRYSTAL FREQUENCY CALIBRATOR TUBE CHART 

Function JAN Type S-C Type 

Crystal oscillator 6KB VT-167 

100-kc multivibrntor 6SC7 VT-105 

20-kc multivibrator 6SC7 VT-105 

Figure 29. Cryslal-f requency calibrator, left-side view. 
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Quan Item No. 

l e:t 

3 

3 

3 

3 

2 

3 

4 

5 

(j 

7 

Component 

Mast Base MP-37 or MP-57 

Mast Sections MS-49 through MS-53. 

Mast Section MS-54. 

Guy Plate FT-360. 

Stakes GP-2. 

Insulators IN-86. 

Guys GY-22-A. 

Reels RL-29. 

Bag IlG-125. 

Figure 30. Radio Set SCR-506-A, installation of extended 25-foot whip antenna. 
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SECTION IY 

Operation 
33. NET OPERATION. 

In the net operation, each set in the net must be 
accurately tuned lo the same frequeucy. Tune all 
sets within the same net under substantially the same 
conditions. The positions and lengths of the anten
nas, the temperature, and the battery terminal 
voltages must be fairly uniform. If operation in 
transit is to be effected, tune sets with engines of 
the vehicles running. Lock all transmitter controls 
after net tuning operation. Refer to FM 24-18 for 
a more complete discussion of net operation. 

34. INTERFERENCE. 
a. Interference is minimized by c-w operation. 
b. A void operation in the vicinity of power lines 

since they often are a source of interference. 
c. A form or interference called track static 

may be generated by track-laying vehicles. This 
form of interference must be cured at the source. 

d. Interference due to improper joining of metal 
parts of the vehicle may be prevented by care in 
grounding the radio equ ipment and careful bonding 
together (connecting) all metal parts of the vehicle. 

35. PRECAUTIONS. 
a. Always allow 10 to 15 minutes for Radio 

Receiver BC-652-A to warm up before attempting 
to set Radio Transmitter BC-653-A on an exact 
frequency. 

b. Do not fail to lock the dials after making 
final adjustments. 

c. Do not operate the safety interlocks with your 
fingers. These interlocks are provided solely in 
lhe interest of the operator's safety. Use them 
properly. High voltages (either direct current or 
radio frequency) give no warning, and the hock 
or burns are serious if not fatal. 

d. If at all possible, run the engine of the 
vehicle when operating the transmitter. If the 
engine is not running, keep transmissions as brief as 
feasible. 

e. Do not attempt to calibrate the transmitter 
with the POWER AND EMISSION switch on 
CW ¾, CW FULL, or VOICE. The receiver is 
desensitized and nonoperative under these condi
tions with the key down. Calibrate on CAL & NET. 
If the signal in the receiver is too strong on CAL & 
NET, remove the short connecting wire from the 
antenna binding post on the receiver while cali
brating. DO NOT FORGET TO REPLACE THE 
CONNECTING WIRE WHE THE CALIBRA
TION IS COMPLETED. 

36. ANTENNAS. 
a. To clear overhead obstructions when tht 

vehicle is in motion, tie down the whip antenna so 
that the top mast section is parallel to the vehicle. 
When the vehicle is stationary, the antenna may be 
tied down for concealment; however, the range and 
signal strength of the set may be reduced when the 
antenna is tied down. For maximum range and 
signal strength in every direction, the antenna 
should be released. Do not allow the antenna to 
touch the branches of trees or shrubbery while 
transmitting or receiving. 

b. To tie the antenna down, use Rope RP-5 or 
equivalent and an insulator such as Insulator IN-86 
or I -87. Cut about 1½ feet of rope and tie to one 
end of the insulator. Tie the other end of this piece 
of rope just above one of the mast section ferrules 
and secure it with tape. Tie another length of rope 
to the free end of the insulator, lower the antenna 
to the desired level, and tie the rope to any con
venient part of the vehicle. 

TL14968 

c. 'l'o prevent los of t~e anten~1a s~ctio~s, 
lighten the joints ecurely (with gas pliers, if avail
able) and apply two ervings of f ~iction tape a 
tightly as possible. The fir t servmg should be 
applied counterclockwise, starting on the _lower 
half of the joint and winding upward. If available, 
Clamps MC-421, M -422, l\IC-423, and MC-424 
should be u ed instead of tape. 

d. To increase the range and ignal strength at a 
stationary location, add additional mast sections 
to increase the length of the vertical whip to 25 
feet, or if concealment prohibits the use of the 
whip antenna, use the auxiliary Antenna A -24-A. 
In either ca e, it is important to see that the an
tenna is clear of tree limbs and other vegetation 
to prevent the signal trength being reduced. 
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37. Continuous
wave Operation 

After the transmitter has been preset 
(pars. 125 and 126), the following steps 
prepare the i:adio set for c-w operation. 

a. Radio Receiver BC-652-A 

1 
0 
® 

1. Plug Loudspeaker LS-3 into the SPEAK
ER jack or Headset HS-30-( ) into the 
PHONE jack on the receiver panel. 

2 

28 

2. Turn the OFF-ON switch to the ON 
position. 

3 

3. Throw the CW MVC AVC switch to CW. 

4 

G) 
4. Set the BAND CHANGE switch to BAND 
1 for frequencies between 2.0 and 3 . .5 me 
(CHAN Oto 75), orto BAND 2 for frequencies 
between 3.5 and 6.0 me (CHAN 75 to 
200). 

5 

5. Adjust the TUNING control for the exact 
frequency desired. 



b. Radio Transmitter BC-653-A 

UN DCH AN Q[ 
POS IT IO N 

TUNING RECORD 
LF•HF A 

□ 

TLl4951 

1. Determine the frequencies to which the 
transmitter has been tuned from the chart 
on the left protective cover of the trans
mitter. 

2 
HF 
I 

'41 
a: 
q; 
z: 
:, 

"'i 
LF 

2. Turn the BAND CHANGE switch to the 
required channel. 

3. Plug Key J-45 into the KEY jack. 

4 

a. 

1 

TL 14954 

4. Turn the POWER AND EMISSION switch 
to CW ¼ for low-power, short-distance, 
c-w communication; to CW FULL for maxi
mum c-w range. 

38. Voice 
Operation 

After the transmitter has been preset 
(pars. 125 and 126), the following steps 
prepare the radio set for voice operation. 

Radio Receiver BC-652-A 

® 0 
~ ® 

TL 14956 

1. Plug Loudspeaker LS-3 into the 
SPEAKER jack or Headset HS-30-( ) into 
the PHONE lack on the receiver panel. 
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2 

2. Turn the OFF-ON switch to the ON 
position. 

3 

3. Throw the CW MVC A VC switch to 
MVC. 

4 

80 

4. Set the BAND CHANGE switch to BAND 
1 for frequencies between 2.0 ar.d 3.5 me 
(CHAN 0 to 75), or to BAND 2 for fre
quencies between 3.5 and 6.0 me (CHAN 
75 to 200). 

5 

TL 14960 

5. Adjust the TUNING control for the exact 
frequency desired. 

6 

6. If fading is experienced, use the A VC 
position of the CW MVC AVC switch. 

b. Radio Transmitter BC-653-A 

1 D 

TUNING RECORD 
u::s fr,~:C l lf•Hf A I C D 

CHANNEL 

TLl4962 

1. Determine the frequencies to which the 
transmitter has been tuned from the chart 
on the left protective cover of the trans
mitter. 



2 A,,._..pRE. B s,,. 
~~ 

4 

~c 
~ 
~ 
Cl' 

)D 
BAND CHANGE 

2. Turn the BAND CHANGE switch to the 
required channel. 

3. Insert the Microphone T-17 plug into 
the MICROPHONE jack. If MicrophoneT-45 
is to be used, its plug is inserted into the 
jack of Cord CD-318 and the Cord CD-318 
plug is inserted into the MICROPHONE 
jack. 

POWER AND EMISSION 

4. Turn the POWER AND EMISSION switch 
to VOICE. 

5 

6 

5. The dynamotor is controlled by means 
of the push-button on the handle of Micro
phone T-17 or by the hand witch of Mi
crophone T-45. 

6. The ANT CURRENT meter should in
dicate approximately one-half the reading 
obtained on CW FULL operation. If this 
reading is not obtained, refer to paragraph 
123 for necessary adjustments. 

39. Turning Off 
the Radio Set 

Check the locks on all controls 
to prevent accidental alteration 
and detuning. Turn the trans
mitter POWER A D El\II -
SIO switch and the receiver 
OFF-0 switch to OFF. 
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SECTION Y 

Equipment 
Performance 
Check List 

40. INSTRUCTIONS ON USE OF CHECK LIST. 
a. General. The equipment perfo rmance check 

list (par. 41) will help the operator determine 
whether Radio Set SCR-506-A is functioning 
properly. The check list gives the item to be 
checked, the normal indications and t olerances of 
correct operation, and the corrective measures that 
the operator can take. Items 1 t o 6 are checked 
before starting, items 7 t o 10 are checked while 
starting, 11 to 27 are checked during operation, 
and items 28 to 31 when stopping. Items 11 to 27 
on this check list should be checked at least once 
during a normal operating period or at least four 
times a day during continuous operation. 

b. Normal Indications. The normal indica
tions listed include the visible and audible signs 
~hat 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 specified, operation can 
be considered satisfactory. If the meter reads out
side the limits given, it is a sign of impending 
trouble. If the indications are not normal, the 
operator should apply the corrective measures 
given in the next column. 

c. Corrective Measures. The corrective meas
u~es listed are those that the operator can make 
without turning the equipment in for repairs . 
A reference to part five indicates that the cor
rectio~ of the trouble cannot be effected during 
operation 3:nd tha~ trouble shooting by an experi
enced repairman 1s called for. If the set is com
pletely inoperative or if the corrective measures 
given do not yield results, it is evident in all cases 
that trouble shooting is necessary. However, if the 
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tactical situation requires that communication be 
maintained and the set is not completely inoper
ative, the operator must realize that the set will 
be maintained in operation as long as it is possible 
to do so. 

d. Items 1 to 10. Items 1 to 10 should be 
checked each time the equipment is put into 
operation. 

e. Items 11 to 19. Items 11 to 19 show cor
rect meter readings on Radio Transmitter BC-653-A 
when the transmitter is properly tuned and jp 
operation. The meter readings in all positions of 
the POWER AND EMISSION switch except 
CAL & NET will be read only when Key J-45 js 
plugged into the correct jack on the transmitter 
and the key is closed. 

f. Items 20 to 23. These items represent gen
eral operating characteristics of the transmitter . 
The operator must become familiar with t~e char
acteristics of the set during normal operation and 
use that knowledge as a basis for judging the 
change in audible and visible indication~, such as 
the whine of the dynamotors, relay clicks, etc., 
when the set is not operating as it should. 

g. Items 24 to 27. The operator should fa
mil iarize himself with the operation of. Radio 
Receiver BC-652-A so that he can determine the 
characteristics of its reception of norm~l signals. 
A comparison can be mad~. b_etween signal . and 
noise to determine the sens1t1v1ty of the receiver. 
By becoming familiar with the operation of the 
receiver, the operator will know the normal posi
tion of the INCREASE OUTPUT control. This 
will aid in determining the sensitivity and ampli
fication of the receiver. The crystal frequency 
calibrator unit may be checked periodically against 
the receiver dial calibrations. 

h. Items 28 to 31. Items 28 to 31 are 
checked whenever the station is taken out of 
operation. Any abnormal indications at this t ime 
are probably · caused by trouble in the set and 
should be corrected before the next expected period 
of operation. 

NOTE1 All readings are correct for input voltages 
of 1t (or f4) volts. If the input voltage exceeds 
1f (or f4) volts, slightly higher readings may 
be expected. The corrective measures listed in 
the last column are to be performed if the read
ings for the various tests do not agree reasonably 
with this chart. 



41. EQUIPMENT PERFORMANCE CHECK LIST 

RADIO TRANSMITTER BC-653-A 

ITEM ITEM NORMAL INDICATIONS NO, CORRECTIVE MEASURES 

► 
11111 Key J-45, Microphone Plug key in KEY jack; microphone 0 ID ... T-17, or Microphone T- MICROPHONE jack. ,c 
11111 45. ,c 
Ill, 
Ill 2 BAND CHANGE switch. Set to correct channel (A, D, C, D, or 11111 
Ill, TUNABLE) . 

3 Antenna. Connect lend-in wire. Check that insulator 
is clean and not cracked. 

RADIO RECEIVER BC-652-A 

4 Loudspeaker LS-3 or Plug loudspeaker in SPEAKER jack; 

0: 
Headset HS-30-( ). hendsel in PHO E jack. 

Ill 
11111 5 BAND CHANGE switch. Set to correct band (1 or 2). Ill, 

6 TUNING control. Set to approximate frequency required . 

... 
OFF-ON switch. Refer to paragraph 102. llt 7 When switch is 0 : Dial lamp is lighted. ,c ... Dynamotor is heard . .,, 

RADIO TRANSMITTER BC-653-A. 

SWITCH Pos;TION 
ITEM FIL & PL ANT TRANSMITTER 

NO, POWER CURRENT CURRENT DYNAMOTOR CORRECTIVE MEASURES 
METER SW 

& EMISSION MITER METER PILOT LAMP 

... a PA FIL CAL & NET 6.S (arrow) 0 Lighted Adjust INCREASE PA FIL . 
11111 
,c ... 

IPA PL .,, 9 CAL & NET 2.4 lo 2.0 0 Lighted Adjust PRE ET FREQUE CIE 
IPA TU ING or TUNING LF-HF 
(pars. 126 nnd 127). 

10 PA PL !CAL & NET 0 0 Lighted Adjust resi tor Rl 77 (localed under 
fuse cover plate). See fig. SI. 

-
11 PA FIL CW¼ 6.S (arrow) 1.4 to 2.0 Lighted Adjust INCREASE PA FIL. 

Ill u 12 IPA PL CW¼ 2.25 lo 2.5 1.4 to 2.0 Lighted ec item 9. z 
,c 
:E 13 PA PL CW¼ 2.25 to 2.5 1.4 to 2.0 Lighted Adjust PRESET FREQUENCIES 
11111 

0 A TE NA COUPLI GORA T ... OUP'G LF-HF (pars. 126 and CIC 
Ill 127). Ill, ... 
z 14 PA FIL cw FULL 6.S (arrow) S.0 or above Lighted Adjust INCREASE PA FIL. Ill 

:E 
Ill, 

15 IPA PL cw FULL 6,S (arrow) S.0 or above Lighted Refer to item 9. 5 a 
Refer to item IS . Check PA COIL Ill 16 PA PL cw FULL 4.5 lo 5.5 S.0 or above Lighted 
tnp position (par. 126). 

852605 0 - 49 - 4 ss 



41. EQUIPMENT PERFORMANCE CHECK LIST {contd) 

RADIO TRANSMITTER BC-653-A (contd) 

SWITCH POSITION 
FIL & PL ANT TRANSMITTER 

ITEM CURRENT CURRENT DYNAMOTOR CORRECTIVE MEASURES 
NO. METER SW 

POWER METER METER PILOT LAMP 
& EMISSION 

17 PA FIL. VOICE 6.3 (arrow) 1.6 to 2.0 Lighted when Adjust INCREASE PA FIL. 
microphone 
switch is closed. 
Off when micro-
phone switch is 
open . 

18 IPA PL VOICE 1.~ to 1.8 1..5 to 2.0 do. Refer to items 9 and 12. 

19 PA PL VOICE 2.2 to 2.5 1.5 to 2.0 do. Refer to items 13 and 16. 

Ill u z cc ITEM NORMAL INDICATIONS CORRECTIVE MEASURES 
~ 
llfi -0 ... (a) See items 8 to 19 above. (b) m 20 Antenna loading See items 8 to 19 above. 
IL (ANT CURRENT Check antenna lead and connec-
... METER). tions. (r) Remove objects which are 
z 
Ill 

touching antenna or move antenna 
~ (cl) Refer to pnragraph 102. · 
IL 
5 
er 
Ill Key (CW operation). (a) Keying relay clicks are heard when Refer to paragraph 10~, part five. 

2 1 key is depressed. (b) Dynamotor slows 
down slightly when key is held closed. 

22 Microphone (VOICE 
operation) . 

When microphone is closed: Keying relay 
clicks. Dynamotor pilot lamp lights. 

(a) Check handset plug, cable, and 
Jack. (b) Refer to paragraph 102_ 

Dynamotor starts and runs. 

23 Dynamotor (DM-42-A Oynamotor starts and runs when POWER See items 8 to 19. See trouble chart 

and DM-43-A) . AND EMISSION switch is set for CAL & table V. If pilot lamp does not light' 
NET, CW¼, or CW FULL operation, also yet ?ynamot?r r~ns, replace lamp'. 
in VOICE position if microphone switch is repair open c1rcmt, or refer to table 
closed. Red pilot lamp lights when dyna- V. Check vehicular battery. 
motor is running. 

RADIO RECEIVER BC-652-A 

24 INCREASE OUTPUT Output increases when control is turned in Refer to paragraph 102. 
control. a clockwise direction. 

Ill u CW MVC A VC switch. (a) In CW position, whistle is heard when- (a) Refer to paragraph z 25 102. Sec 
cc ever receiver is tuned through a signal. table III. 
~ 
llfi (b) In MVC position with a fixed setting of (b) Change position of INCRl~ASE 
0 INCREASE OUTPUT control, voice sig- OUTPUT knob . ... 
= nal may vary in volume. When receiver is 
IL tuned over the band, siinals wiJI come in ... at different levels. (c) n A VC position, (c) See table III . 
z 
Ill volume changes when INCREASE OUT-
~ 
IL 

PUT control is varied. 

5 
Headset or loudspeaker. Signal is heard when plug is inserted com-0 26 (a) Check plug and cable connec-.. pletely in jack and receiver is operating tions of headset and loudspeaker. 

and tuned to a station that is transmitting. (b) Tune receiver. See table III. 
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41. EQUIPMENT PERFORMANCE CHECK LIST (contd) 

RADIO RECEIVER BC-652-A (contd) 

ITEM ITEM 
..: NO • -"' A, 

A. 27 Calibration. 
5 
CJ 
"' 

-

28 INCREASE OUTPUT 
A, control. 
0 ... 

29 OFF-ON switch . "' 

RADIO TRANSMITTER BC-653-A 

A, 

0 ... 
"' 

30 

31 

All transmjtter tuning con
trols. 

POWER AND EMISSIO 
switch. 

NORMAL INDICATIONS 

Beat note heard cver,v 20 kc when INTER-
VAL switch is in 20 KC position. Bent note 
heard every 100 kc when interval switch is 
in 100 K position. 

Extreme counterclockwise position. No sig-
nal heard. 

In OFF position: Dial lamp not lighted . 
Dynamotor stopped . 

Locked in position to pr vent detuning. 

In OFF position: Dynamotor pilot lamp 
out. Meters read zero. 

CORRECTIVE MEASURES 

Refer to paragraph 102. 
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SECTION YI 

Preventive Maintenance Techniques 

42. MEANING OF PREVENTIVE MAINTENANCE. 

Preventive maintenance is a systematic series of 
operations performed at regular intervals on equip
ment, when turned off, to eliminate major break
downs, unwanted interruptions in service and to 
keep it in top operating efficiency. To understand 
what is meant by preventive maintenance it is 
necessary to distinguish between preventive main
tena~ce, trouble shooting, and repair. The prime 
function of preventive maintenance is to prevent 
break-downs and therefore the need for repair. On 
the other hand, the prime function of trouble shoot
\ng is to locate and correct existing defects. The 
importance of preventive maintenance cannot be 
over~mp_hasized. The entire system of radio com
mumc_at!on depends on each set being on the air 
~hen 1t _is needed and also depends upon its operat
ing _efficiency. It is therefore vitally important that 
rad10 operators and repairmen maintain their radio 
sets properly. 

43. DESCRIPTION OF 
MAINTENANCE TECHNIQUES. 

a. Most of the electrical parts used in Radio 
Set SCR-506-A require routine preventive main
tenance. Those requiring maintenance differ in t he 
amount and kind required. Because hit-or-miss 
maintena_nce _techniq~es cannot be applied, definite 
and specific mstruct10ns are needed. This ection 
of the manual contains these specific instructions 
and serves as :3- guid~ for personnel assigned to 
perform the six basic mamtenance operations 
namely: FEEL, INSPECT, TIGHTE , CLEA : 
ADJUST, and ~UBRICATE. Throughout this 
m_anual the lettermg system for the six operations 
will be as follows: 

F-Feel, 
I- Inspect, 
T- Tiglzten, 
C-Clean, 
A-Adjust, 
L- Lubricate . 

The first two operations establish the need for the 
other four. The selection of operations is based on 
a general knowledge of fie]~ needs. For example, 
the dust encountered on dirt roads during cross
country travel filters into the equipment no matter 

~ow much care is taken to prevent it. Rapid changes 
m weather (such as heavy rain followed by blister
ing heat) excessive dampness, snow, and ice, all 
tend to cause corro ion of exposed surfaces and 
parts. Without frequent inspections and the neces
sary performance of tightening, cleaning, and lubri
cating operations, the equipment will become unde
pendable, and subject to break-down when it is 
most n eded. 

b. Inspection is the most important operation in 
the preventive maintenance program. A careless 
ob ervcr will overlook the evidence of minor 
trouble. Although these defects may not interfere 
with the performance of the equipment, valuable 
time and effort can be saved if they are corrected 
before they lead to major break-downs. Make 
every effort to become thoroughly familiar with 
the indications of normal functioning. In this way, 
you will be able to recognize the signs of a defective 
set. 

c. In pection consists of carefully observing all 
part of the equipment, noticing their color, place
ment, state of cleanlines , etc. Inspect for the fol
lowing onditions: 
(1) Overheating, as indicated by discoloration, 
blistering, or bulging of the parts or surface of 
the container; leakage of in ulating compounds; 
and oxidation of metal contact surface . 
(2) Placem nt, by observing that all leads and 
cabling are in their original position . 
(3) leanline , by carefully examining all recesse 
in the units for accumulation of dust, especially 
between connecting terminals. Parts, connections, 
and joints bould be free of dust, corro ion, and 
other foreign matter. In tropical and high-humidity 
location , look for fungus growth and mildew. 
(4) Tightne s, by testing any connection or mount
ing which appears to be loose. 

d. Whenever a loose connection is tightened, it 
should be moi tureproofed and fungiproofed again 
by applying the varnish with a small brush. ee 
section IX for details of moistureproofing and 
fungi proofing. 

NOTE1 It is important that the feel operatwn be 
performed for signs of overheating as soon as 
possible after shut-down and alwa,ys before any 
other maintenance is done. 
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TL 14970 

a. Inspect (I). 
(1) Inspect glass and metal tube envelopes, tube 
caps, and tube connector clips for accum~lation of 
dirt and for corrosion. When tubes with loose 
plate or grid caps or envelopes are found, replace 
if possible. . 
{2) The spring clips th~t make conta~t with the 
grid caps must be exammed for corrosion and for 
loss of tension with resulting looseness. Also, check 
the condition of the wires soldered to the spring 
clips. The wires should be free of frayed insulation 
or broken strands. 
(3) Inspect the firmness of tu1?es in their sockets. 
This is accomplished by pressmg the tubes down 
in the sockets and testing them in that position, 
and not 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 un
necessarily spread the contacts in the socket. It is 
desirable to inspect the sockets of the tubes at the 
time the t ubes are removed . 
(4) When it is necessary to remove a tube from its 
socket, especially if it is a ~igh-power tube, great 
care must be used . Never Jar a warm tube. Con
nections to the grid and plate caps must always 
be removed. 

b. Tighten' (T). If the connections to the tube 
sockets are dirty or corroded, clean before tighten
ing. When t ightening the locknuts that hold the 
tube sockets to the insulated bushings, do not 
apply excessive pressure. Too much pressure will 
crack the bushings. 
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c. Adlust (A). Adjust loose tube connector 

NOTE, Avoid doing worlc on the tubes immedi
ately after shut-down. Severe burns may result 
from contact with the envelopes of hot tubes. 

clips. Do not flatten tube connector clips during 
ad justment. Flattened clips do not make adeq uate 
contact with the surface of the tube cap. If the clip 
is made of thin metal, it can be adjusted by gently 
compressing it with the fingers. lf it is made of 
heavy-gauge metal, suitable pressure can be applied 
with a pair of long-nose pliers. 

d. Clean (C). . 
(1) Clean the tubes, but only if inspection shows 
cleaning to be necessary. Tubes operated at high 
voltages and with exposed plate and grid connec
tions must be kept free of dirt and dust because 
of possible leakage between grid and plate termi
nals. In contrast, t ubes 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 the glass or metal 
envelopes with a clean, lint-free, dry cloth. If 
proper care is exercised, the grid and plate caps 
may be cleaned with a piece of #0000 sandpaper. 
Wrap the paper around the cap and gently run 
along the surface. Excessive pressure is not needed; 
neither is it necessary to grip the cap t ightly. 
Wipe with a clean dry cloth. 
(3) When tube sockets are cleaned and the con
tacts are accessible, fine sandpaper may be used 
to remove corrosion, oxidation, ancl dirt. 

45. Capacitors 

I 
a. Inspect (I). 

(1) Inspect the terminals of large fixed capacitors 
for corrosion and loose connections. Carefully inspect 
the mountings to discover loose mounting screws, 
studs, or brackets. Examine the leads for poor in-



sulation, for cracks, and for evidences of <lry rot. 
Frayed strands on the insulation should be cut 
away. If the wire is exposed, wrap it with friction 
tape. The terminals of the capacitors shou ld not 
be cracked or broken. 
(2) Thoroughly inspect the case of each large fixed 
capacitor for leaks, bulges, and discoloration. 
(3) Inspect the plates of variable capacitors for 
dirt, dust, or lint. Examine the movable set of 
plates for signs of damage or misalignment 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 opera
tion of the capacitor. 

CAUTION1 Do not bend any plates of the tunable 
master-oscillator capacitor C105. 

b. Tighten (T). Tighten loose terminals, 
mountings, and connections on the capa itors, 
whenever they are observed. Do not break the 
bushing or damage the gasket. 

c. Clean (C). 
(1) Clean the case of fixed capacitors, the insulat
ing bushings, and connections that are dirty or 
corroded. The capacitor cases an<l bushings can 
usually be cleaned with a dry cloth, but if the 
deposit of dirt is hard to remove, moisten the cloth 
in a dry-cleaning solvent. 
(2) Clean the plates of variable capacitors with a 
small brush, removing all du t and lint. 

d. Lubricate (L). The bearings of variable ca
pacitors are usually of the ball-bearing type, lubri
cated and sealed at the factory. These bearings will 
not need relubrication during the life of the eq uip
ment. 

46. Resistors 

a. General. Various types of re islors arc 
used in Radio Set SCR-506-A. The connection· Lo 
the various resistors are either of the pigtail or 
solder lug type. 

b. Inspect (I). Insp ct the coaling of Lh 
vitreous-enameled resistors for signs of cracks and 
chipping, especially at the en<ls. Examine the bodies 
of all types of resistors for blistering, discoloration, 

and other indications of overheating. Inspect leads 
and all other connections for corrosion, dirt, dust, 
loo eness, anu broken strands in the connecting 
wires. Check the security of all mountings. Do not 
attempt to move resistors with pigtail connections, 
because there is danger of breaking the connections 
at the point where they enter the body of the 
re istor. Such defects cannot be repaired. 

c. Clean (C). 
(1) Clean all carbon resistors with a small brush. 
(2) The vitreous-enameled resistors mu t be kept 
clean to avoid leakage between the terminals. They 
will ordinarily be wiped with a dry cloth. However, 
if Lhe dirt deposit i unusually hard to remove, use 
a dry-cleaning olvent. 
(3) Resistors with discolored bodies cannot be 
cleaned. Di coloration indicates that there has 
been overloading and overheating at some time 
prior to the in pection. The discolora~ion is pro~
ably due to circuit trouble which reqmres analysis 
and correction. Trouble-shooting procedures are 
described in parl five. 

NOTE1 JV hen fungi proofed resistors are heated, 
a harmless brown stain may appear. 

47. Fuses 

TL 14973 

a. General. Fu es u eel in Radio Set 
S 'R-506-A are of thr e kinds: those with a com
posilion case (Fl63), those with a glass case (Fl61), 
and those without a case (Fl62). Fuses should be 
thrown away when they blow. The gla ~ and c?m
position ca e fus · are easily removed for rn pect10n. 
'ee that the f u e nd and holding clips on large 

fuses are kept clean and tight. If they are not, 
arcing and burning will occur and make the, re
pla emenl of the complete holder neces ary. The 
strip type fu can be removed only after the two 
screw that hold it in place have been taken out. 

b. Inspect (I). Inspect the f u e ~ap fer evi
den e of burning, charring, and corro 1011; the ~use 
clips for dirt, loose connections, and proper ten I?D

c. Tighten (T). The ten ion of the fuse chp 
may he increased by pres ing the !-:ide closer to
~ Lher. 

39 



d. Clean (C). Clean fuse ends and fuse clips 
with emery cloth; then wipe them with a clean 
cloth. 

48. Bushings 
and Insulators 

a. Description. 

TLl4974 

(1) Insulated bushings are u_sed _in the high-voltage 
and radio-frequency (r-f) c1rcmts. They are con
structed of ceramic material with a glazed surface. 
An insulator is no better than its surface, so de
posits of foreign substa!lces O!l the surface will 
materially reduce the . msulat~on value of the 
bushing. Therefore, it 1s very 1mpo1:tan~ that _all 
bushings used in the high-voltage c1rcmts be m
spected frequently. 
(2) Insulating bushings are use? as supports f~r 
high-voltage tube sockets, for h1gh-v:oltage termi
nals of capacitors, and for. tank ?oils._ They are 
used as mountings for resistors m h1~h-voltage 
circuits and as supports for panels which m~unt 
other parts. The condition of insulator_ bushmgs 
that are used solely as panel suppoi:ts 1s not too 
critical but the condition of bushmgs used as 
high-v~ltage insulators is extremely important. 

b. Inspect (I). Inspect the physical condition 
of the insulator bushings. They should be clean 
without cracks or chips. It is possible for a highly 
glazed insulator to develop fin~-line surface cracks 
where moisture and dust will accumulate and 
eventually form a leakage for a high-voltage flash
over. Consequently, the surface of the bushings 
must be inspected to detect such cracks. As a rule, 
the bushings are held in position with nuts screwed 
onto the threaded conductors. These can be re
placed very easily. If replacement is not possible 
because of a shortage of supplies, frequently clean 
the defective bushing thoroughly with dry-cleaning 
solvent. 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. 

c. Tighten (T). The procedure to be used in 
tightening loose bushings is self-evident. However, 
one precaution must be observed. Avoid forcing 
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the nuts or screws down too tight. If excessive pres
sure is exerted on the bushings, damage is almost 
certain. Sometimes the threads on bushing stud 
bolts may be found stripped so they cannot be 
tightened. The only solution is replacement of the 
entire bushing. 

d. Clean (C). Insulating bushings are easily 
cleaned. Never use abrasive materials because the 
glazed finish will be destroyed. A clean cloth is 
usually satisfactory. If deposits of· grime or dirt 
on the surface of a bushing are hard to remove, use 
dry-cleaning solvent. After the surface has been 
cleaned with a solvent, it should be polished with 
a dry cloth. Otherwise, a thin film of the solvent 
will be left which will impair the effectiveness of 
the bushing as a high-voltage insulator. 

49. Rela~s 

TL14975 

. Relay Kl61 i_s considered normal if: the exterior 
1s free f~om dirt or dust; the contacts are not 
burned, pitted, or corroded; th~ contacts are lined up 
and correc_tly spaced; the movmg p~rts tra ,·el freely 
and ~unction pr?pr_rly; th~ cor.mections to the relay 
are tight; the wire msulat10n 1s not frayed or torn. 
th~ relay asse11:1bly is securely mounted; the field 
c01l shows no signs of overheating. 

a. Inspect (I). 
(1) Inspect t~e relay ~o detect defects. Examine 
the contacts with the aid of a flashlight and mirror. 
(2) The mechanical act~on of the relays should be 
checked . to make certam that when the moving 
an~ ~tationary contacts c?me together they make 
positive contact and are m line with each other. 

b. Tighten (T). Tighten all loose connections 
and mounting screws, but do not apply enough 
force to damage the screw or to break the parts 
it holds. 

c. Clean (C). 
(1) RELAY EXTERIOR. Brush the exterior of 
the r~lay_ with a sof~ bru~h. If it is very dirty, 
clean 1t with a brush dipped m dry-cleaning solvent. 
If loose connections are found, they should be 
inspected. If they are dirty or corroded, remove 
and clean them and replace carefully. 



(2) RELAY CON T ACTS. (a) Hard-alloy con
tacts (Contacts K, L, M, N, and R). Hard-alloy 
contacts are cleaned by drnwing a strip of thin 
clean cloth or paper between them while holding 
them together. In some cases, it may be necessary 
to moisten the cloth with dry-cleaning solvent. 
Use a dry cloth or paper st rip for polishing. Cor
roded, burned, or pitted contacts must be cleaned 
with the point file or burnishing tool and crocus cloth. 

(b) Solid-silver contacts (contacts G and H). 
The solid silver spherical-shaped contacts on relay 
Kl61 are easily cleaned with a cloth or brush 
dipped in dry-cleaning solvent, or by rubbing 
lightly with crocus cloth. After cleaning, polish the 
contacts with a dry cloth. 

50. Switches 

T L 14976 

a. Inspect (I). 
(1) Inspect the mechanical action of each switch 
and, while so doi'ng, look for signs of dirt or corro
sion on all exposed elements. In some a.se , it 
will be necessary to examine t he elements of the 
switch visually; in others, the action of the swikh 
is checked by flipping the control knob or toggle, 
or by pressing the switch button and noting th 
freedom of the movement and t he amount of 
spring tension . 
(2) Examine the ganged switches ( 160, 301, 
S302, and S305) to see if they are properly lubri
cated and if the contacts are clean. The inspection 
is visual. Do not pry t he leaves of the switch 
apart. The rotary members should make good con
tact with the st ationary members; and as the 
former slides into the latter, a spreading of the 
stationary contact leaves should be noticeable. The 
switch action should be free. The wiping action 
of the contacts usually removes any dirt at the 
point of contact. 

b. Clean (C). Clean the exterior surface of 
switches with a st iff brush moistened with <lry
cleaning solvent . 

c. Lubricate (L). If necessary, lubricate th 
wiping contacts with a light oil (par. 65). 

CAUTION1 A pply sparingly with a pipe cleaner 
or small brush. Wipe off the excess with a cloth. 

51. Coils 

TLl4977 

a. Inspect (I). Inspect the oscillator (Ll00 
and Ll0l), power-amplifier (L120 and :C,121), and 
antenna-coupling coils (LI43) for cleanlmess of the 
ceramic coil form and mounting supports. Check 
all connections and sliding clips for proper contact 
and pring ten ion . . . 

b. Tighten (T). Tighten any cm! ~ountI_ngs or 
connection found loose by resoldermg wires or 
tightening screws. 

c. Clean (C). Clean the coil form and coil with 
a oft brush. Remember the ceramic coil form is 
actually performing the function ~f a hig_h-voltage 
insulator, hence the ame preventn·e ma~ntenance 
will apply to the coil a to high-voltage _msulators 
and bushings. Clean sliding contacts with crocus 
cloth when corroded. 

52. Rheostats and 
Potentiometers 

TL 14979 

a. Inspect (I) . 
(l) In p ct the rn chani al condition of the rheo
lal (R30 , Rl'''7, and Rl90). The arm should be 

k y d tightly to the haft, 3:nd the shaft_ should 
turn a ily in the bu hing which supports it. 
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(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) E~amine all metallic parts for dust, dirt, and 
corros10n. 

b. Tighten (T). Tighten loose assembly or 
mounting screws. 

c. Clean (C). 
(1) Clean the exposed contact surfaces of the 
rheostat and the connections, whenever they are 
found in a dirty or corroded condition. 
(2) Remove grease and dirt from the rheostat 
parts with dry-cleaning solvent. 
(3) If the contact surfaces are corroded, clean 
them with crocus cloth. 
(4) Clean the contact surface of the arm by insert
ing a strip of crocus cloth b~tween the arm and the 
rheostat winding and drawing the cloth back and 
forth. . 
(5) Clean the body of th~ rheostat or potent10m-
eter with a brush or cloth. 

5 3. Terminal 
Blocks 

a. Inspect (I). 

TLl4980 

(1) Inspect the terminal ~locks for cra~ks, break
age, dirt, and loose connections or i:nountmg screws. 
(2) Carefully examine the coi:inect10ns for mechan
ical defects, dirt, and <'0rrosion. 

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. Remove loose connections and 
clean them when they are dirty or corroded .. 

c. Clean (C). Clean the terminal blocks, when 
they require it, with a dry brush. When necessary, 
use a cloth moistened with a dry-cleaning solvent. 
If a solvent is used, the block must be thoroughly 
wiped with a cloth; then brushed to remove lint. 

54. Multiple Connectors 

TL14981 

Multiple connectors and plugs are us d 
nect the receiver and transmitter to el\{ to c?n
FT-253-A and to connect the dynamotors funtill:g 
respective units (P302 and J302, Pl61 and 

0
Ji~?r 

a. Inspect (I). Inspect the female ends f ). 
connectors for corrosion and collected dust' I O the 
the mountings for cracks and loose connectio~sp?t 
spect the male ends for loose and broken pins. ~ 
for proper spring in the banana plugs. 8 an 

b. Clean (C). Clean the male and female 
of th~ connectors with a brush ~oistened in d~d~ 
cleanmg solvent. ~:emo:"e corrosion with #006o 
sandpaper, then wipe with a clean cloth. 

55. Cords and Cables 

TL14982 

The cables in Radio Set SCR-506-A can be re
garded as the life lines of the equipment. The con
dition of the cabling must be closely observed. 



Equipment operated in all kinds of weather and 
moved on all kinds of roads subjects cabling to a 
great deal of punishment. 

a. Inspect (I). Inspect the cables for cracked or 
deteriorated insulation, frayed or cut insulation at 
the connecting and supporting points, and improper 
placement which places the cables or connections 
under strain. Also watch for kinks and improper 
supports. 

b. Tighten (T). Tighten loose cable clamps, cou
pling rings, and cable connections. 

c. Clean (C). Clean connections on cables when 
they are dirty or corroded. Corroded connectors 
are cleaned with #0000 sandpaper. It is important 
that t he entire surface of the connector be cleaned. 
No at tempt should be made to remove individual 
prongs from cable plugs. 

56. Meters 

TL 14983 

Meters are extremely delicate instruments and 
must be hand led very carefully. They require very 
litt le maintenance. They are precision instruments 
and ordinarily cannot be repaired in the field. 

a. Inspect (I). Inspect the leads and connections 
to the meters. Look for loose, dirty, and corroded 
connections. Look for cracked or broken cover 
glasses . Since the movement of a meter is extremely 
delicat e, its accuracy will be seriously affected if 
the glass is broken and dirt and water filter through. 

b. Tighten (T) . Tighten all connections found 
loose. Any loose meter wires hould be in pected 
for dirt or corrosion before they are tightened. The 
tightening of meter connections requires a special 
technique because careles handling can ea ily 
crack the meter case. 

c. Clean (C) . Meter cases can u ually be cleaned 
with a dry cloth. If cleaning i difficult, the cloth 
should be dampened with a dry-cleaning 0lvent. 
Dirty connections may be cleaned with a mall 
brush dipped in dry-cleaning solvent or with a 
small piece of cloth dipped in the olv nt. 

d. Adlust (A). ormally, meter in Radio et 
SCR-506-A should indicate zero when the equip
ment is turned off. The procedure for etting a 
meter to zero is not difficult. The tool required is 
the thinnest screwdriver. 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 the bearings and prevents an otherwise 
normal unit from coming to rest at zero. If adjust
ment is needed, insert the tip of the screwdriver 
in 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 the meter face and pointer "full 
on" and not from either side. A void turning the 
screw too far, because the needle may he bent or 
the hairspring damaged. 

57. Il~namotors 

Dynamotors are essentially the same type of 
mechanl m as motors, and are inspected and lubri
cated in the same manner. The two dynamotors 
in Radio Set SCR-506-A operate with carbon 
bru hes which mount in the motor frame and ride 
against a segmented commutator. '.fhe br~shes and 
the commutators require preventive mamtenance 
as described below. 

a. Inspect (I). 
(1) In pect the brushes and the commutators at 
regular intervals. The brushes should be long 
enough to make firm cemtact with the comm_utator. 
The brush springs must have adequate tens10n and 
be in firm contact with the brushe . The bru h cap 
must be tight. The commutators must be clean and 
smooth. The covers and straps mu t be in place: 
(2) The maintenance of bru hes and the cleaning 
of commutators are both important ta ks. In truc
tions that will enable the maintenance personnel 
to perform the ta ks are included. The !if~ of the 
average brush is estimated to be approximately 
1,000 hours, but it will vary to some extent, de
pending upon climatic conditions. 
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b. Clean (C). 

(1) Remove the end plates or the brush-cover 
straps. Press a piece of canvas, folded to the exact 
width of the commutator, against the commutator 
and turn the armature by hand. 
(2) If the commutator has been burned or pitted, 
hold a piece of #0000 sandpaper against the com
mutator and turn it by hand. 
(3) If necessary, a cloth moistened in dry-cleaning 
solvent may be used to remove caked dirt and 
grease.· 
(4) Polish the commutator with crocus cloth and 
wipe with a clean dry cloth. 

CAUTION: The voltages generated by Dynamotors 
DM-40-A, DM-41-A, DM-42-A, and DM-43-A 
are above 120 d-c volts. Therefore all cleaning 
of commutators will have to be done with power 
removed from the dynamotor. 

c. Lubricate (L). 

(1) DYNAMOTOR DM-42-A OR DM-43-A. After 
1 year of service, clean and relubricate the ball 
bearings. Relubrication requires the removal of 
scroll screws and scroll, fan cotter pin, nut, and 
fan. Remove all brushes, taking note of their posi
tion. Remove cotter pin and adjusting plug for 
the bearings. Take off cushion base. Loosen stop 
nuts of clamping bolts on the high-yoltage end and 
remove end shield. Unfasten termmal blocks and 
take out armature. If a bearing puller is available, 
remove the bearings from the armature shaft. If 
a bearing puller is not available,_ the follo'Yii:i,g will 
have to be done with the bearmgs remammg on 
the shaft. Clean the bearings thoroughly in dry
cleaning fluid and dry, then knead grease (Grease, 
General Purpose, No. 2; U.S. Army Spec No. 2-108) 
into the bearings. Fill bearings one-half full. Re
place bearings on shaft and reassemble dynamotor. 
(2) DYNAMOTOR DM-40-A OR DM-41-A. After 
6 months of service, relubricate the ball bearings. 
Relubrication requires the removal of the en.cl 
bells that are held on wit:h screws; the shaft exten
sion fan, held on with a screw inserted through 
the end of the shaft extension; and the circular 
plates on the end of the bearing housing. Remove 
the armature. Clean and relubricate the bear
ings following procedure outlined for Dynamotor 
DM-42-A or DM-43-A above. 

58. Pilot Lights 

TL 14984 

Pilot lights are used to indicate when h 
b 1. d · • power as een app 1e to a c1rcmt. They are easily d 
and replaced. remove 

a. Inspect (I). Inspect the pilot-light bl' f l l l . assem ies ~r oose amps, oose mountmg screws and 1 
dirty, or corroded connections. ' oose, 

b. Tighten (T). 

(1) Tighten loose mounting screws and 
any loose connections. If the connections reso)der 
or corroded, they should be cleaned befo ale dirty 
(2) Loose lamps should be screwed tigl;t1 so_ dering. 
sockets. Y mto the 

59. Cabinets, 
Chassis, and 
Mountings 

TL14987 

NOTE: Lubrication of these dynamot0rs should 
not be attempted except by trained maintenance 
personnel in an organization having the required 
tools. 

The cabinets which house th . 
ponents of Radio Set SCR-506-A ear vanous com
of _sheet steel, coated with bla k e eonstructed 
.fimsh paint. c or green crackle-

d. Adlust (A). Adjust end play by screwing up 
adjusting plug until tight; then back off one-eighth 
turn and replace cotter pin. 

44 

e ah, lnbspect (hi). Inspect the outside and inside of 
ac ca met t oroughly · • . 

every detail. Check the' Je~~f !ti~r:t ati~ntion to 
panel screws, and the zero settings oofutnh mgs, the 

e meters 



(par. 56). Examine the pilot-light covers for cracks 
and breaks. Inspect the panels for loose knobs;, 
switches, and jacks. Examine air filters for dirt. 

b. Clean (C). (l) Clean each cabinet, outside and 
in, with a clean dry cloth. Use dry compressed air 
to blow out all accumulated dirt and du t. If air 
filters cannot be cleaned with compressed air, re
place them with clean filters. 

CAUTION: Take care, when handling the spun
glas-s air filter, to prevent small splinters of glass 
from entering the fingers. 

(2) Repaint any surface that is found scratched, 
rusted, or chipped. 

c. Tighten (T). Tighten all mounting bolts, panel 
screws, plugs, and control knobs found loose. 

60. Headset, Microphone, 
Ke~, and Loudspeaker 

?;,,XMXM 

TL 14988 

These auxiliary items of equipment are essential 
to the operation of the rad io set, hence the operator 
must give them the same care a th radio et it elf. 

a. Inspect (I). Inspe ·t a ll external urface for 
dirt and corrosion. ee that all cable onnections 
are tight and that plugs and jacks fit together 
properly. Inspect the key for prop r operation. 
. b. Clean (C). lean all items of the quipment 
1~ accordance with the i~structions outlined pre
v10usly for relays, cords, Jacks, abineL , etc. 

c. Lubricate (L). Lubrical 1 ey J-45 bearing 
with light oil, if n ed cl (U. . Army p c 1 o. 2-120) . 

61. Jacks 

Jacks require very little attention, and then only 
at infrequent intervals. Occasionally it will be 
necessary to tighten the mounting nut, clean the 
contacts, or increase the spring tensicm. Rem0ve 
dirt with a brush and dry-cleaning solvent; rem0ve 
corrosion with a piece of crocus cloth followed by 
a clean cloth. Increase spring tension, when neces
sary. It is recommended that the action of the jack 
be tried after each ad justment. Be careful to keep 
all soldered connections intact. 

62. Coupling Shaft 
and Control Knobs 

The control of various capacitors, switches, and 
re istors, found throughout the set is eff~cted 
through coupling shafts that connect these 1te~s 
to control knobs located on the front panels. It 1s 
important that these shafts and control knobs be 
kept tight at all times. Use the small Allen and 
Bristo wrenches located inside the equipment to 
tighten the e items whenever they are fouud loose. 
Lubricate the bearings of these control shafts with 
light oil (U. S. Army Spec o. 2-1:W). 
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63. Gears 
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TL 14990 

a. Inspect (I). Inspect the teeth of the gears on 
the variable capacitors and frequency chann~I 
switches for dirt or corrosion. ~heck the a~ti
backlash gears for proper operation by varymg 
the panel tuning controls. . 

b. Clean (C). If the gears are dirtr, clea~ them 
with a pipe cleaner or small brush dipped rn dry
cleaning solvent. 

SECTION VII 

Maintenance Items 
64. GENERAL. . . . 

For ease and efficiency of work, it is sug-
e:•ed that the preventive maintenance to be 

g f d Radio Set SCR-506-A be broken per orme on l th d 
down into daily, weekly, month y, 6-mon ' an 
yearly items. 

NOTls The suggested time intervals f~r perform
ing the preventive maintenance outl!ned in the 
f llowing paragraphs and check list may be 
v:ried at any time by the local com"'!ander. 
However,for best performance of th~ equipment, 
it is recommended that the operations be_ per
! ormed at least as frequently as called for in the 
check list. 

b. The general ~echnique~ involved, and . the 
application of feel, i~spe~t, tighten,. clean, adJ~st, 
and lubricate operat_io_ns m performmg preventi':"'e 
maintenance on individual parts are discussed m 
section VI. These general instructions are not re
peated in thi~ section. The person perf ~rming 
preventive mamtenance should refer to section VI 
whenever he wants more information on the items 
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listed in the following schedule. All of the items 
listed in the following schedule are to be per
formed with the power removed from the equip
ment. After the preventive maintenance has been 
performed on a given day, the equipment should 
be put into operation and checked to see whether 
it is performing satisfactorily as outlined in the 
equipment performance check list (par. 41). 

65. MATERIALS. 
The following materials will. be needed in per

forming preventive maintenance: 
Common hand tools (Tool Equipment TE-41 

or equivalent). 
Clean cloth. 
#OOOO sand paper. 
Crocus cloth . 
Fine file or relay burnishing tool. 
Mirror. 
Oil, Lubricating, Preservative, Special, U. S. 

Army Spec No. 2-120. Symbol- PS. 
Grease, General Purpose, No. 2, U. S. Army 

Spec No. 2-108. Symbol- WB2. 
Solvent, Dry Cleaning, Federal Spec No. 

P-S-66la. 

66. DAILY ITEMS. 
Item 1. Exterior of the Radio Set (fig. 3 l ). 

OPERATIONS. 
ITC Cabinet. 
ITC Jacks. 
IT Pilot lights. 
IT Control knobs. 
IC Meters. 

REMARKS. Tighten all control knobs fou d 
loose with an Allen or Bristo wrench (fig 7~) 
Two Alie~ wrenches are provi~ed on the insid~ 
of the receiver case at the rear. Six Bristo wrench 
are provided in the transmitter; three in ths 
power-amplifier (p-a) coil compartment, and thre! 
under the p-a tube cov~r plate. Choose the correct 
wrench of the proper size. 

Item 2. Antenna (flg. 13). 
OPERATIONS. 

IC Insulator. 
I Mounting. 
ITC Mast sections. 

REMARKS. Make sure that the lead-in wire 
is clear of all metal parts and that the insulation 
is not frayed. 

Item 3. Batteries and Supply Cable (flg. 14). 
OPERATIONS. 

I Cable and connections. 
REMARKS. Check the condition of the vehicu

lar battery and charging rate as outlined in the 
technical" manual which covers the vehicle in which 
the radio set is installed. 



Figure 31 . Radio Set CR-506-A, front covers removed. 

Item 4. Headset, Microphone, Loudspeaker, 
Key, and Switch Box (figs. 4, 6, 7, 9, 10, and 
17). 

OPERATIONS. 
I C Cabinets and external surfaces. 
ITC Cords and plugs. 

REMAR KS. Clean the key contacts accord ing 
to the method prescribed for cleaning relays. 

Item 5. Grounding Straps. 
OPERATIONS. 

IT Grounding t raps across the rubber 
feet of the mounting. 

67. WEEKLY ITEMS. 
Item 6. Mounting FT-253- A (flg. 14). 
PRELI MI ARY STEPS. Remove the receiver 

and transm itter from the mounting. 
OPERATIONS. 

ITC Mounting FT-2,53-A. 
IC M ul t iple connectors. 
ITC Power cables. 
ITC F uses. 

Item 7. Receiver and Transmitter Exterior 
(figs. 5 and 8). 

OPERATIONS. 
ITC Cabinets. 
T Loose screws, nuts, and bolts. 
IC M ul tiple connector . 
L Control knob bearings (if needed). 

REMA~ KS. Remove the tran milter fu e panel 
and examme t he fuses to see if they are firmly 

seated. Wipe the end clips clean and rotate fuses 
one-quarter turn in the holder. Remount receiver 
and transmitter on Mounting FT-253-A. 

6 8. MONTHLY ITEMS. 
Item 8. Dynamotor DM-42-A or DM-43-A 

(fig . 12). 
PRELIMI ARY STEPS. Remove the dyna

motor from the transmitter chassis. 
OPERATIO S. 

IC Dynamotor housing. 
I C Commutators and brushes. 
IC Plugs and connectors. 

Item 9. Radio Transmitter BC-653-A (figs. 60, 
61, and 62). 

PRELIMI ARY STEPS. Remove the trans
mitter from the rack. Remove all side panels, 
front inspection plates, and hield covers from 
the transmitter. 

OPERATI01 S. 
ITCA Tubes and sockets. 
ITC Capacitors. 
ITC Resistors. 
ITC Rheostats and potentiometers. 
ITC Bushings and insulators. 
ICL Switches. 
I Cables. 
ITC Relays. 
ITL Couplings. 
ITC Coils. 
IC Gears. 
IC Terminal block . 
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REMARKS. When removing p-a tubes be sure 
to release the tube clamps with the screwdriver 
provided inside the set. 

Item 1 O. Radio Receiver BC-652-A (flgs. 63 
through 71 ). 

PRELIMINARY STEPS. Remove the receiver 
from the mounting racks and remove its cover. 
Disassemble the crystal-calibrator chassis from 
the main chassis and remove the bottom cover 
plates from both chassis. 

OPERATIONS. 
ITCA Tubes and sockets . 
ITC Capacitors. 
ITC Resistors. 
ITC Fuses. 
ITC Bushings and insulators. 
ICL Switches. 
ITC Coils. 
ITC Potentiometers. 
IC Multiple connectors. 
ITC Cables. 
IC Gears. 

Item 11. Dynamotor DM-40-A or DM-41-A 
(flg. 11 ). 

PRELIMINARY TEP . Remove the dyna
motor from the crystal-calibraLor chassis. Remove 
the low- and high-voltage end bell s. 

OPERATIONS. 
IC Dynamotor exterior. 
ITC Brushes and commutators. 
IC Multiple connector. 

REMARKS. Replace dynamotor on calibrator 
chassis. R eassemble receiver and put in cabinet. 
Replace side panel on t ransmitter and remount 
receiver and transmitter on Mounting FT-253-A. 

69. SIX-MONTH AND YEARLY ITEMS. 
Item 12. Dynamotor DM-42-A or DM-43-A 

(flg. 12). 
L Remove the dynamotor from the tran -

mitter chass is and lubricate. 

Item 13. Dynamotor DM-40-A or DM-41-A 
(fig. 11 ). 

L Remove the dynamotor from the r _ 
ceiver chassis and lubricate. 

Feel 
\nspect 
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Tighten 
Clean 
Adjust 
Lubricate 
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ITEM 
NO, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

70. Preventive Maintenance Check List. 
This check list is a summary of the preventive maintenance to be performed on Radio 
Set SCR-506-A. The echelon column indicates which operations are considered first 
echelon maintenance and which operations are considered second echelon maintenance. 

WHEN PERFORMED 

DESCRIPTION OPERATION 
DAILY WEEKLY MONTHLY 

SIX YEARLY 
MONTHS 

Exterior of radio set. ITC X 

Antenna. ITC X 

Batteries and supply I X 
cable. 

Headset, microphone, ITC X 
key, loudspeaker, and 
switch box. 

Grounding straps. IT X 
----

Mounting FT-253-A. ITC X 

Receiver & tran. mitter. ITCL X 

Dynamotor D M-42-A 
or DM-43-A. 

IC X 

Iransmitter BC-653-A. ITCAL X 

Receiver BC-6.52-A. ITCAL X 

Dynamotor 
or DM-41-A. 

DM-40-A ITC X 

Dynamolor DM-42-A L X 
or DM-43-A. 

Dynamolor DM-40-A L X 
or DM-41-A. 

F I T C A L 

Feel Inspect Tighten Clean Adjust Lubricate 

ECHELON 

1st 

1st 

1st 

1st 

1st 

1st 

2d 

2d 

2d 

2d 

2d 

2d 

2d 

852805 0 - 49 - 5 

I 
49 



1··------------------------········· i 
: SICTION v ·111 ~ 
- ~ i Lubrication i 
~ = 
- -~ NOT~• There is no lubrication order for this I 

: eriuipm~nt. A!l lubrication inatruotiona are in- : 
: 0 uded in aeotiott VI under tlte pteventive ma,in- ~ 
1 tllnanod of tlt'e varttJtlll parlll dtscussecl tltere. 1 

- ~ 
- -0------------------------------------◊ 

SECTION IX 

Moistureproofing 
and Fungiproofing 

71 . GIN lAL. 
The operation of Signal Corps equipment . in 

tropical areas where temperatl!re and . relative 
humidity are ext remely high requires special at t ';)n
tion. The following items rep ro~ent prohlem f! wlnch 
may b e encoun tered i!"' o p ru.ta!ln : 

a. Jlmiistors, capacitors, co1ls, chokes, trans-
former windings, etc .. , fail. . . 

b. Electrolytic action takes place m resistors, 
coils, chokes, t ransform er windings, et c., causing 
event ual break0 dowrt, 

c, I-look-up wire and cable insulation break 
down. Fungus growth accel~rates deterioration. 

d. Moisture forms electrical leaka~e paths . on 
terminal boards and insulating str1pR, CLtmnng 
fl ash-overR. 

e. MoiRtur_o provideR lculrnge pntl11, between 
hattery t ermmals. 

72. TREATMENT. 

A moistureproofing
1 
and, fungiprooflng ti•eatment 

has been devised . whtch, 1f pl'opedy applied, pro
vides It reasonable degree of protection against 
fungus growth, insects, corrosion, salt spray, and 
moisture. The treatment involves the us of a 
moisture- and fungi-r •sistrmt varnish 1tppl icd wit h a 
sprny gun or brush. Refer to TB SI G 13, Moist ure
proofing and J?ungiproo(ing Signal Corps Equip
ment, for a det ailed description of the varnish
spray method of moistureproofing and fungi
proofing. 

do 

~AUrloN1 Varnish srmt1} •11ia1J have tox·io e.ff eola 
if inhaled. To avoid inhaling spray, use res
pirator if avai lable; otherwise f as ten cheesecloth 
or other cloth m ateri al over no.9e anrl mouth. 

73. STEP- BY- STEP I NSTRUCTI ONS FOR 
TREATING RADIO RECEIVER BC- 6 5 2 - A. 

a, Preparation, 

(J) Make all l'opnlrs u11d ndJualmerttH 11ecessury 
for pt•oper operat ion of the equipment. 
(2) Clean all d irt, dust, rust, fungus, oil, grease, 
etc. , from the equipment to be processed . 

b . Dl 11a ssembly . 
(1) R e)en.H • th ree D z11s faRl.enerR which hold re
ceiver to houRing; ren1 ove rec ivor. 
(~) R elease four lat ches which hold dynamotor to 
chassis; remove dynamotor. (Do not treat.) 
(3) Remove Crystal Unit DC-15-A. (Do not treat .) 
( 4) Disconnect nnter111u lend und 1•emov top deck 
assembly by I'elno vlng six screws from front panel 
and two screws holding assembly to lower deck. 
(5) Remove ten screws holding bottom plat e to top 
deck assembly ; remove bottom pla te. 
( fl ) R emove Mixteen Rcrews holdin g bottom J)lu. t e 
to lower deck nRRo mbly ; remove bottom µl a te. 

c. Masking Upper Deck A ssembly. 
(1) Mask the prongs of power plug, itern A 
figure 32. • 
(fl) M ask t erminal post s, item ll, figure 8i , 
(8) Mask recep tncle fo1• dyuumotor plug, itclh C 
iigure 82. • 
(4) Mask crystal socket, item D, figure 32 
(5) Mask antenna lead t erminal, item A fi g·u. 

. bl ·t · Il ' 1 e 38 (6) M ask van a e capac1 01·, item , fi g ure 38 _ · 
d . Masking Lowe r Deck A ssembly. 

(1) MnRk power plug rcceptncle, item A, fi gur 
3 (~) Mask contacts of C W-MVC-A VC switch '\ 4· 

B, figure 34. • 1 ern 
(3) ,Mask gears of hand change mecluwju . . 
C, flg~ro 84, olll , 1te11I 

~
4? Mask u11teirn u leuJ terminal item D 6 " M k · ' , gure 34 ,u as prongs of interconnecting plug, ite A. 

figure 35 . rn , 
(6 ) Mask tunin~ capacitor, item B, fi gure 35 . 
(7) M ns(c ope1_1111 g a:1d . contacts o l' ph o ne a nd 
speaker Jucks, 1te111 C , fi gure 85 . 

e. Drying. 
(I) P lace receiver in drying oven and balm f . 
2 to 3 hours at 1600 P. Du nut o,uceod 1000 /1' , om 
(2) If wax should begi11 to melt on any , of the 
~OlllJ~oneuls, lower t emperature and increase b k
rng time I hour for each 10° drop in t emperatu~e. 

f. Varnis hing. 
(1) Spray t hree coats of rnoisturopro0Ji11 g and 
fun giproolin g va rnish 011 rec ivcr compono11 t 1:1 n.l 
lowi11 g a 15 Lo 20 rni11ute dry ing period bet~een 
coats. 
(2) Using a brush, apply varnish to thos portions 
not rcacl1 ed by sprny gu11, Jll ttkiug Hll ru tlutt nil 
componMts to be trea ted are adequ a tely pro
t ected by varnish. 
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Figttro se, llmUo Reoci'Vcr 110-(jfi -, I, cry.vtal~(rcq11011cy <'nlibrator chassis masked .for 
nwisturcproofi11y CL11cl f u11yiproojlng. 

Ra,dio Receiver B -652- 1, bottom view of crystal-! requency calibrator chassis 
1na.~lrerl fnr mni.Yt11 reproofi11g and .fungiproofing . 
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Figure 34. Radio Receiver BC-652-A, recewer chassis masked for moistureproofing and fungi proofing. 

Figure 35. ]!,adio Re~eiver BC-652-Ai bottom 
view of receiver chassis masked for moisture

proofing and fungiproofing. 

g. Reassembly. 
(1) Remove all masking tape. 
(2) Clean all contacts with varnish remover and 
burnish the contacts. ' 
(3) R eassemble the receiver by following tl d' 
assembly procedure in reverse order. le is-
( 4) Test the receiver for general performanc 
(5) Mark the receiver MFP with date of treat t rnen. 

74. STEP-BY-STEP INSTRUCTIONS FOR 
TREATING RADIO TRANSMITTER BC-653-A. 

a. Preparation. 
(1) Make all repairs and adj ustments necess 
for proper operation of the equipment. · ary 
(2) Clean all dirt, dust, rust, fungus oil gr . 

f h 
. , , ease, 

etc ., rom t e eqmpment to be processed. 
b. Dlsasse~bly. Remove the following cover 

plates and shields f_rom the t_ransmitter by remov
mg the screws holding them m place: 
(1) Front protective covers. 
(2) Top, bottom, and side plates. 
(3) IPA and MO covers. 

c. Drying. 
(1) Place transmitter in drying oven and bake 
from 2 to 3 hours at 160~ F. Do not e.i:ceed 160° P. 
(2) If wax should begin to melt on any of the 
components, lower temperature and increase bak
ing time 1 hour for each 10° drop in temperature. 

d. Varnishing. Apply a brush coat of varnish 
to foll owing transmitter components. Do not s7Jray. 



(Care should be taken to avoid accidental appli
cation of varnish to switch contacts, variable re
sistors, etc., which would interfere with electrical 
continuity.) 
(1) All phenolic components such as terminal 
boards, capacitors, switches, etc. 
(2) All wires and cable forms. 
(3) All resistors except wire-wound potentiometers. 
(4) Back and case of meters, sealing all joints and 

screws including the joint between the meter glass 
and case, but do not varnish the glass face. 

e. Reassembly. 
(1) Clean all contacts with varnish remover, and 
burnish the contacts. 
(2) Replace cover plates and shields previously re
moved . 
(3) Check over-all performance of transmitter. 
(4) Mark transm itter fFP with date of t reatment. 

AUXILIARY 
EQUIPMENT: 
NOT USED 
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SECTION X 

Theorg of Radio Receiver BC-652-A 

NOT11 Failure or unsatisfactory performance 
of equipment will be reported on W.D., A.G.O. 
Form No . 468 (par. 109). If this form is not 
available, see T lv1 38-f250. 

75. GENERAL. 
Radio Recei ver BC-652- \ contains an eight

tube superheterodyne receiver designed lo receive 
amplitude-modulated signals on a frequ ency range 
of 2.0 to 6.0 megacycles (me). Two bands are used 
to cover the range: BAND l covers 2.0 to 3.5 me 
and BAND 2 covers 3.5 to 6.0 me. A three-tube 
crystal-frequency calibrator is incorporated in 
Radio Receiver IlC-652-A for cali brating the tran -
mitter to the proper frequency. A noi.-e-limiler 
circuit in the receiver reduces static and ignition 
interference. A disabling ci rcuit, operated by a 
break-in relay in the transmitter, prevents radio 
reception through the receiver while Radio :et 
SCR-506-A is transmitting. idetone from the 
transmitter is applied to t he aud io output of the 
receiver during transm ission. The receiver will 
operate from either a 12- or 24-volt vehicular 
storage battery. Dynamotor DM-40-A is u d with 
a 12-volt source, and Dynamotor DM-41-A is u ed 
with a 24-volt source. The output of the dyna
motors is identical. The nee ssary receiver tu be 
filament-circuit change. are made automatically by 

jumpers on the dynamotor connection plug. Figure 
86 is a complete schematic diagram of Radio 
Receiver BC-652-A. 

76. BLOCK DIAGRAM OF 
RADIO RECEIVER BC-652-A. 

Radio Receiver BC-652-A is shown in block 
diagram form in figure 36. The same antenna is 
used for both receiving and transmitting. The sig
nal i picked up by the antenna and fed through 
the antenna switching relay to the radio-frequency 
(r-f) amplifier. After amplification, the signal is 
fed to the converter tube where it is mixed with 
the ignal from the high-frequency (h-f) oscillator. 
The combination of the h-f oscillator signal and 
the amplified r-f signal produces the intermediate
frequency (i-f) signal. This signal is fed from the 
converter to the first of the three i-f amplifier 
stages. For voice reception, the ampl~ed i-f signal 
is fed lo the detector and first audio stage. The 
detector demodulates the signal and feeds the 
audio ignal to the audio amplifier, where it is 
amplifi d and fed to the outp_ut stage. The ou_tput 
tage further amplifies the 1gnal and feeds 1t to 

the loud peaker and headsets. When c-w s_ignals 
are being received, a beat-fr_equenc1 oscillator 
generates a signal which is mixed with the am
plified i-f signal being fed to the detector. _The 
detector in this ca e, demodulates the combmed 
signals ieaving the audible beat note which is 
amplified and fed to the loudspeaker or headsets. 

CONVERTER 
1/;Jf\N oZK.81 

(V1 · I32) 

I ,t 1-F AMPLR., 2d 1-f AMPLR. , 3d l·F AMPLR. 
JAN· 12SK.7 ½JAN · 12C8 J AN · 12S._7 

(VT 131) (Vll52o,VT·l69) (VT · lll) 

l,tAUDIO AVC 
JAN · l2SR.7 

(VT· IH) 

OUTPUT 
JAN·6Y6G 
(VT·16B ·A) 

'- - - ---- - __ ,. ____ !._ _ - AVC· --- - -+--- -- ____ ..J 

20 KC MV 
J AN 6\LI 

(VI IO I) 

H·F OSC 
1/1 JAN I2l8Y 

(Vl · I !ZI 

100 KC MV CRYSTAL OSC 
JAN· 6SCI :::= J~N • 6KB 
(IT · 10~) ( VT •~- , 

CALl&RATOR. 

Figure 86 . Radio Receiver BC-65f2-A, block diagram. 

NOISE 
LIMIHll 
)iJAN·l2C8 
(VT·l52 or 

VT·l69) 
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R34 3 
3,OOOll 3,000ll 
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TO CATH00£ 
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1 •r AMPLR 

C3S7B 

Tl 1)1 .)QA 

Figure 37, Radio Receiver BC-652-A , functional diagram of r-f amplifier stage. 

Sudden appearances of high-voltage signals, such 
as those created by interference, are picked up at 
the output of the first audio stage and are fed to 
a noise limiter, which is one half of the second i-f 
amplifier tube. The noise limiter carries these noise 
signals to ground. A second chassis on Radio 
Receiver BC-652-A holds the crystal-frequency cali
bra~or. This unit is composed of a crystal-frequency 
oscillator, a 100-kc multivibrator, and a 20-kc 
multivibrator. The crystal-frequency oscillator pro
duces a 200-kc signal. This signal is used to stabilize 
the 100-kc multivibrator. The 100-kc signal may 
be fed to the antenna of the receiver to produce a 
beat note at each 100-kc calibration point for 
calibrating the receiver. If it is desired to check 
the frequency at closer intervals on the receiver 
dial, the 100-kc signal is fed to the 20-kc multivi
brator to stabilize this unit. In this case, the 20-kc 
signal is then fed to the receiver antenna where 
it beats against the incoming r-f signal and pro
duces a beat note at every 20-kc calibration point 
on the receiver dial. 

77. RADIO-FREQUENCY AMPLIFIER (flg. 37). 
The first stage of the receiver is an r-f amplifier 

and uses one Tube JAN-12SG7 (V301). The r-f 
signal received on the antenna is fed through 
antenna relay Kl61 (not shown on diagram) to 
antenna post A on the receiver. The antenna 

. input is coupled to the r-f amplifier through an 
antenna transformer. Two antenna transformers 
are used, one for each of the two bands covered. 

a. Safety glow Lamp LM-54 (V309) is connected 
between antenna terminal A and ground as a 
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protection against high r-f voltages. If the volta~e 
across the input of the receiv~r exceeds a certam 
value, the difference of potential acros~ t~e glow
lamp electrodes ignites the gas. The 1gmted _gas 
forms a low resistance path across th~ rece~ver 
input, thus preventing high voltages (wh1?h . might 
cause damage to the equipment) from bu1ldmg up 
across the receiver tuned circuits. . . 

b. A wave trap is used in ~he receiver mput 
circuit to eliminate unwanted signals of the same 
frequency as the receiver intermediate frequenc~. 
The receiver intermediate frequency of 915 k~ is 
within the standard broadcast band. Capac1~or 
C301 and coil 1302 make up this wav~ trap, w~1ch 
shorts to ground any sign3:l of . the mter~ed1~te 
frequency reaching the receiver input. This series 
circuit, resonant at 915 kc, presents ~1mmum 
impedance to the signals at the intermediate fre
quency, and passes them directly to_ ground . 

c. The signal is fed through switch ~301A to 
either transformer T301 or T302, dependmg upon 
the position of BAND CHANGE switch SSOIA. 
When the switch is in the low-frequency (BAND 1) 
position, as shown in figure 37, tran~f~rmer ';('301 
is connected in the circuit. The signal 1s mductively 
coupled to the secondary winding of transfor~er 
T301 and fed through switch SSOIB and couplmg 
capacitor C305 to the grid (pin 4) of the r~f. am
plifier tube. Capacitor C304 acts as add1ti?nal 
coupling between the primary and secondary wm~
ings of transformer T301. On the BAND 2 posi
tion.., switch S301C shorts out the secondary of 
transformer T301. Variable capacitor C308A, one 
section of the three-gang main tuning capacitor, 



tunes the secondary of the Lransformer. Capacitors 
C302 and C303 are trimmers for transformers 
T301 and T302, respectively. 

d. Grid bias to r-f ampli fier tube V301 is applied 
through grid resistor R301. The cathode and screen 
each utilize a capacitor, C310 and C309 respec
tively, to bypass r-f energy. The screen voltage is 
applied th rough voltage-dropping resistor R304. 
Cathode bias is furnished through resistor R303. 
Bleeder resistor R343 is connected between the 
screen-voltage line and ground when the switch 
is at A VC. The bleeder connects to ground through 
volume cont rol R302A during c-w or m-v-c opera
tion. The primary functi on of the bleeder is screen
voltage stabilization. 

e. R302A is one section of the volume control 
and is connected in the cathode-bias circuit during 
c-w and m-v-c operation. This section of the 
volume control determines the ampli ficat ion of the 
r-f amplifier and the fir .- t i-f amplifi er. Capacitor 
C357B bypasses r-f voltages a round the volume 
control. When operatin g on BAND 1, plate voltage 
to r-f amplifier tube V301 is applied through resistor 
R305 and the p rimary winding of tran former 
T303. Transformer T304 replaces tran former T303 
when operat ing on BAND 2. Resistor R305 and 
capacitor C313 form a decoupling network which 
prevents radi o frequen ies from entering the power 
circuits. At t he same time, the decoupling network 
prevents a signal from being coupled from one 
tube to another through th e power circuits. The 
circuit function of the complete r-f t ran former 
unit is identical with that of the antenna tran -
former uni t, except that there is no capacitor for 
additional coupling between the primary and 
secondary wind ing of transformer T303 a there 
is on antenna t ransform er T301. 

78. CONVERTER (flg . 38). 
This stage use~ Tube JA -12K8Y (V302) to 

perform the function of frequency conversion. The 
tube consists of a triode oscillator and a hexode, 
or six-element mixer, in a single metal envelope. 

a. The output of the r-f unit is fed to the ignal 
grid of th e hexode section of the converter tube 
through coupling capacitor 316. Capacitor C308B 
(fig. 37) is t he tuning capacitor for this tage. 
Resistor RS06 is the grid-return resistor for the 
hexode section of the tube. Grid bias for th e 
tube is developed across cathode resistor R307 
and filtered by capacitor C318. 

b. Figure 39 is a functional diagram of the h-f 
oscillator circuit which uses the triode ection of 
tube V302. T ransfo rmer T305 is the oscillator 
transform er for the BA D I position ; tran former 
?,'306 _is ~sed _ fo~ the BA _D 2 position. witching 
m this circui t 1s accompl1 hed by switch sections 
S305A, S305B, and 305C of the BA D CHA GE 
switch. Resistor R309 supplies voltage to the plate 
(pin 6) of the triode section of the tub . On BA D 
1, capacitor C325 couples Lh e plate of the t ube to 
transformer T305 t hrough switch 305B. apacitor 
C328 is an ad justable trimmer which in ure cor
rect tracking at the h-f end of BA D 1. The 
plate winding of the transformer has an ad justable 

C327 
~IOOMMf' 

53058 

Figure 38. Radio R eceiver B C-652-A, functional 
diagram of converter. 

39M 

Figure 39 . Radio R eceiver B C-652-A, functional 
diagram of h-f oscillator. 

core for tracking the low-frequency (1-f) end of 
the band. Capacitor C326 is a ~xed series _padder 
capacitor for BAND l. Capacitor C368 1s tem
perature compensated a~d. is co~ne~t~d in p~rallel 
with capacitor C326 to aid m mamtammg osc1llator 
circuit frequency· stability . ~apacitor _ C333 is a 
fixed capacitor across the tuning capacitor C308C. 
Temperature-compensate? capacit~r C332, in .~ar
allel with C333, further aids 111 oscillator stab1hza-
tion . 

c. The grid of the t riode s~ction of ~ube V302 
(pin 5) is coupled to the oscillator umt throu~h 
capacitor C319 and switch 305A_ to _th~ gn_d 
winding of transformer T305 . This. w1_ndmg 1s 
inductively coupled to _the plate w111dmg. '.fhe 
oscillator frequency and signal freq uency are mixed 
in the hexode section of the tube to produce the 
in termediate frequency of 915 kc at the plate of 
the hexode section of tube , 302. The antenna 
and the r-f and h-f o cill ator BA TD 2 circuits 
operate in the same manner as their corresponding 
BA D I circuit s, when the BAN D CHA. GE 
witch is in the BA1 D 2 position. 

d. The screen (pin 4) of tube V302 receives its 
voltage through voltage-dropping resistor R310. 

creen capacitor 320 holds the screen voltage 
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constant by preventing small r-f variations in 
screen current from changing the voltage drop 
across the screen-grid resistor. 

79. INTERMEDIATE-FREQUENCY 
AMPLIFIER (Fig. 40). 

The i-f amplifier is made up of three amplifier 
stages V303, V304, and V305, each fundamentally 
the same. The frequency of the i-f amplifier is 
915 kc. 

a. The 915-kc signal from the converter tube is 
fed to the primary winding of the first i-f trans
former T307. Capacitor C321 is a fixed tuning 
capacitor across the primary winding of the trans
former. The signal is inductively fed to the sec
ondary winding, which in turn feeds the ignal 
to the grid of the first i-f amplifier tube V303. 
Capacitor C322 is the fixed tuning capacitor for 
the secondary winding. Both primary and second
ary windings are tuned by means of an adjustable 
core in the windings. Resistors R347 and R348 
across the primary and secondary windings re
spectively, broaden the frequency response of the 
circuit. Plate voltage at pin 3 of the converter 
tube is supplied through voltage-dropping resistor 
R311 and the parallel circuit composed of resistor 
R347 and the primary winding of tran former 
T307. Capacitor C323 is the r-f bypass capacitor 
for the plate of the converter tube. Resi tor R312 
is the grid d~coup_ling_ resisto: for the first i-f stage 
through w~1ch bias 1s appl_1ed to the grid from 
the a-v-c hne. Together with capacitor C324 it 
forms a decoupling network to prevent feedback 
from a-v-c or power circuits. Cathode bias for the 
first i-f amplifier tube is obtained through resistors 
R336, R313 and switch ,'303A to ground when 
the switch is in the AV position. Th return to 
ground during c-w or m-v-c operation i through 
volume control R302A. In either case, the cathode 
bias is filtered through capacitor 334. The screen 
voltage on this tube is obtained through resistors 
R342 and R320, as shown in figure 86. These two 
resistors, together with resistors R321 and R343 
make up a voltage-divider network. The scree~ 
also connects through resistor R343 and switch 
S303A to ground when the switch is in the A VC 
position . This circuit form s a bleeder for the creen 
in order to stabilize screen voltage. Thi bleeder 
is in series with v?lumc control R302A during 
c-w or m-v-c operation. 

b. Disregarding the noise-limit r action of the 
second i-f amplifier tube V304, the fun tion of the 
second i-f stage is identical with the first i-f am
plifier . Volume control R302A, however i not in 
the circuit of any stages other than the first r-f 
and _first i-f amplifier stages. A-v-c voltage is not 
applied_ to ~h~ second ~nd third i-f .unplifier tage . 
The n01se-hm1ter portion of the second i-f amplifier 
tube V304 will be discussed in paragraph 81. 

c. The only difference in the function of the 
third i-f stage from that of the first and second 
i-f stages is in the cathode circuit of the third i-f 
t~be V305. To prevent application of too large a 
signal to the detector and to prevent audio feed
back into the sidetone circuits during tran mi ion, 

C)58 TO 
_ c:t006MF --H--cum,r 

5TAG[ 

lL 1321) 

Figure 41. Radio Receiver BC-652-A, functional 
diagram of detector, c-w or m-v-c operation. 

Figure 42. Radio Receiver BC-652-A! functional 
diagram of detector, a-v-c operation. 

the receiver is killed during transmission by the 
opening of the third i-f cathode c!rcuit. Cathode 
resistor R3l9 is connected to a switch contact on 
relay K161 on the transmitter. Resistor R319 is 
connected to ground throu~h the_ ~elay cont~cts 
when the relay is in the receive p_os1t1on. Capacitor 
C343 is the cathode bypass, placmg the cathode at 
r-f ground potential. 

80. DETECTOR AND FIRST AUDIO. 
The detector and first audio circuits use a duo

diode triode Tube JA -12SR7 (V307). The de
tector circuit also provides the a-v-c voltages for 
the first r-f and first i-f amplifier tubes V301 and 
V303. The detector circuit will first be discussed 
with switch S303 at CW or MVC, disregarding 
the a-v-c action. Figure 41 is a functional d_iagram 
of the circuit showing this type of operation. 

a. The output of transformer T310 is fed to the 
diode plate (pin 4) of the diode section of tube 
V307 which functions as detector. Resistors R324 
and R3£3 are the diode load resistors. Resistor 
R324 also acts as a filter to prevent radio fre
quencies from getting into the audio circuit. C:a
pacitors CS48 and C349 complete the filterrng 
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action by bypassing the radio frequencies to ground. 
The audio voltage developed across resistor R323 
is fed through blocking capacitor C350 to the grid 
(pin 2) of the triode section (a-f amplifier) of tube 
V307. The bias for the audio section of the tube 
is developed by the flow of cathode current through 
resistors R330 and R331 plus the flow of bleeder 
current through resistors R330, R331, and R332. 
The bias is tapped off at the proper point and 
applied through grid resistor R302B, the voltage 
drop across R331 being the actual bias un the 
tube. Capacitor C357 A is the audio-frequency (a-f) 
bypass for the cathode circuit. 

b. The diode detector circuit changes slightly 
when switch S303 is in the A VC position (fig. 42). 
Audio voltages are developed acr~ss resistor R302~ 
since it is in series with capacitor C350 and 1s 
connected across diode load resistor R323 through 
R331. Resistor R302B is a potentiometer and feeds 
the audio voltage to the grid of th~ triode sectio_n 
(a-f amplifier) of tube V307. Res1_stor :8,30_2B _is 
therefore an a-f volume control m this circuit. 
Resistor R302A is removed from the circuit during 

Figure 43. Radio Receiver BC-652-A, functional 
diagram of a-v-c circuit. 

a-v-c operation. During c-w or m-v-c operati?n, 
Resistor R302A is the volume control; durmg 
a-v-c operation, R302B is. the vo~ume con~rol. 
Capacitor C350 is the audio couplmg capa~1tor. 
The amplified aud_io signal_ from the plate (~m 6) 
of the audio-amplifier section of tube Y307 1s fed 
through capacitor C358 (fig. 45) and resistors ~334 
and R354 to the grid of output tub~ V308. Resistor 
R333 is the triode plate-load resistor for V:307, 
and capacitor C361 is the plate bypass. Resistor 
R332 is a bleeder resistor from the plate-load 
resistor to cathode. 

c. Figure 43 is the fu~ctional di_agram of !he 
a-v-c circuit. A-v-c action 1s accomplished by usmg 
the second diode plate (pin 5) of the detector and 
first audio tube V307. This diode is coupled to 
the output of the i-f circuit through capacitor C346. 
Signals from the secondary of transformer T310 
are rectified by the a-v-c diode section of the tube, 
and the rectified voltage is developed across diode 
load resistor R329. Resistor R328 and capacitor 
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C365 make up a fil te r network to fu rnish a smooth 
rectified voltage. T his voltage is fed back to the 
control grids of th e r-f amplifi er t ube and the first 
i-f amplifier t ube to control the ir gain. The rec
tifi ed_ voltage has a _n egat ive potential. T he stronger 
t!1e signal t o t h~ di ode _plate , the hi gher the nega
tive voltage will be m t he a-v-c circuit. This 
negative voltage, because it is applied a bias to 
the control-grid circuit of t he r-f and fi rst i-f tubes, 
will reduce t heir ampli ficat ion on str0ng signals. 
The voltage developed across resistors R 331 and 
R330 is fed t o the diode plate through resistor 
!13~9. to prevent a-v-c act ion on weak signals. 
This 1s k!1o wn as a delayed a-v-c circuit. T he delay 
voltage 1s developed across res istors R 331 and 
R330. Tl~ese resist ors are connected t o the high
voltage !me through bleeder resistor R 332. The 
voltage drop acr?~s these resistors places the 
cathode at a positi ve potential wit h respect to 
the diode plate which i~ connected to ground 
through R32D. A weak signal on t he diode will 
h~ve a voltage too low to make the diode positive 
w~th respect to the cathode, therefore the diode 
will not conduct and there will be no rectified 
voltag:e across_ ~329 .. A strong signal will drive 
the d!ode p~s1tive with respect to cathode and 
the diode will conduct. The resultant negative 
volt~ge developed _across resistor R329 will be 
applied through res1s~or R32~. to the grid circuits 
of th_e, r-f_ an~ first 1-f amplifier tubes to reduce 
amphficat10n m these stages. 

81. NOISE LIMITER (fig. 44). 
The noise-limiter circuit was designed t 1-. d • 1 h · o e 1m-mate unwante s1gna s sue as those ca d b 

man-made or natural electrical interferenuse Y 
noise-limiter circuit utilizes the diode 

8 
er The£ 

the second i-f amplifier tube V304 R fee !0 n ° 
· e erring to 

Figure 44 .. Radio Rec~iver B C-652-A , functional 
diagram of noise-limiter circuit. 



figure 45, it will be seen that the output of fi rst a udio 
tube V307 is applied through capacitor 358 and 
series resistors R 334 and R354 lo the grid of 
audio output tube V308. The V308 input circui t 
lowers the ampli t ude of the applied signal but 
permits free pa sage of the higher-freq uency noi e 
impulses to the noise limit r t hrough apacitor 
C359 to the diode plates of V304. Capacilor 363 
becomes charged negative by t he modu lated volt
age on the grid of output l ube \7308, and block. 
the diode pla tes of noise limiter \7304 with a 
negative voltage. N oi e ignal wit h grealer am
plitude than the average modu lated voltage will 
drive the diod es posit ive, causing the diode section 
of tube V304 to ond uct, effec tively hunting Lo 
ground the high-amplitude noise igna l. Re istor 
R317 is the leak resi. tor for capacitor C363. 
Cathode resistor R 316 hunted by capa ilo r 339 
presents a low- impedanc signal path from ground 
to cathode, t hus effec t ively pl a ing t he signal 
ground at the cat hode. 

82. AUDIO OUTPUT (flg. 45). 
The output stage (\7308) utilize b am-pow r 

Tube JAN -6Y6G (VT- 168-A) , as fi na l am pl ifier. 
The a udio signal i. fed to the grid of t he tube 
through a udi o bl ocki ng capa itor C358 and re
sistors R334 and R 354. R esisto rs R 335 and R354 
form the control-grid resistor network . Bia. voltage 
is developed across cathode resistor R 337. apacitor 
C360 is th e cathode bypass. Screen voltage i 
applied through voltage-dropping resistor R 344. 
Capacitor C364 is t he creen-voltage upply filter. 
The plate is directly connected to the primary of 
output transform er T312. Plate voltage is applied 
at the opposite end of the same winding. apacitor 
C362, connected aero s the primary winding, limits 
the high-frequency re ponse. The secondary of 
transformer T312 connects to loudspeaker jack 
J301. Tap 4 on the secondary feeds the out put 
to the two headset jacks J302 and ,J303 through 

COMMO N PL ATE 
C IRCUIT 

TO SECOND 
DETECTOR 
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B+ 

Bt 

f°ROM C.3~8 
rlR&T o---j 
AUDIO 0 .006 MF 

TO NOISE 
, LIMITER 

FROM TRANSMITTER 
SlOETONE 

Figure 45 . Radio R eceiver B C-652-.A , functional 
diagram of aud1·0 output circuit. 

impedance-matching re istors R 346 and R355, re
spectively . T he connection from tap 4 of the 
output t ransform er t o pin 7 of plug P 302 is to 
provid e . idetone whi le t ran. milting on VOICE 
po iti on. 

83. BEAT- FREQUENCY OSCILLATOR (fig . 46). 
The beat-freq uency o cill ator (BFO) is a circuit 

des igned to produce a ignal which, when beat 
again t t he amplifi ed c-w i-f ignal, will produce 
an audib le note in the head et or loudspeaker. 
T hi will enable t he operator to hear c-w signals. 
The BF O ut ili zes a dual-purpo e tube V306, Tube 
J ~ -12K8Y (VT-132). 

a. The plate (pin 6) of the triode section of this 
t ube and the grid (pin 5) connect t hrough capac
itors C353 and C351, respectively, to the ends of 
coil T 311 ; while the cathode (pin 8) connects to 
the center t ap of the coil. Thi~ cir~ui~ is a para ll_el
fed Hartley o cill at or. The circ~11t 1s t une1 with 
capacitor C356. Capacitor C355 1s a fixed tnmmer 
which, when used with the temperature-compen-
ated capacitor C354, gives st ability to t he ~ircuit . 
ince zero bias is required t o start an o c1llator, 

r-- -----~~:311 _____ ----------1 
I 
I 
I 
I 

s I 
C351 

R3~~ 
150M 
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24 M 

C354 

~Mf 3 4 5MMF 

c 3 56 I 
!>OMMf I 

I 
I 
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I 
I L ________________________ J 

TL l ~l32A 

Figure 46 . Radio Receiver BC'-652- A, .functional diagra m of beat-frequency oscillator. 
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grid resistor R325 is connected directly to the 
c~thode. Class C oscillator bias (two or three 
times ~eyond ~ut-off) is developed by the flow 
of recbfi~d ~nd current through resistor R325 
after osc1llabon starts. The bias on the hexode 
section of the tube is developed by the flow of 
the cathode current through resistor R339. The 
control g:id is g_rounded and acts as a suppressor. 
Voltage 1s applied to the plate (pin 6) through 
voltage-dropping resistors R326 and R341 during 
c-w. operation. No voltage is applied to the plate 
?u.rmg a-v~c or m-v-c operation, therefore the BFO 
1s moperabve. 

b. The signal from the BFO is fed to the primary 
winding of transformer T310 from the plate (pin 3) 
of the pentode section of the BFO tube V306. 
During c-w operation, this signal beats against the 
amplified signal from the plate of the third i-f 
amplifier tube V305 to produce a heterodyne note. 
The oscillations are coupled to the pentode section 
of the tube through the electron stream. I-f trans
former T310 is common to the plate circuits of the 
pentode section of the BFO and the third i-f am
plifier. The outputs of both circuits are present in 
the transformer and are applied to the detector, 
producing an audible beat note in the headset or 
loudspeaker. 

c. Capacitor C344 is a fixed tuning capacitor 
across the primary of transformer T310. The 
secondary winding is inductively coupled and feeds 
the signal to the diode plate (pin 4) of the second 
detector and first audio tube V307. Capacitor 
C845 is a fixed tuning capacitor for the secondary 
winding. Both primary and secondary windings of 
transformer T310 are tuned by means of adjustable 
cores within the windings. Plate voltage is supplied 
to both the third i-f amplifier and BFO tubes V805 
and V806 through the primary winding of trans
former T810 and voltage-dropping resistor R322. 

84, CRYSTAL-FREQUENCY CALIBRATOR. 
The crystal-frequency calibrator (marked CFC) 

is part of Radio Receiver BC-652-A (fig. 86). It 
is designed to produce signals at either 20- or 
100-kc intervals across the frequency range of the 
receiver, depending on the position of INTERVAL 
switch S201. It is used to check the receiver cali
bration and to set the transmitter to its proper 
operating frequency. The crystal-frequency cali
brator is comprised of crystal unit Y201, together 
with crystal-oscillator tube V201, 100-kc multi
vibrator tube V202, and 20-kc multivibrator tube 
V203. 

a. Crystal-frequency-calibrator· Oscillator. 
Figure 47 shows the crystal-frequency-calibrator 
oscillator Tube JAN-6K8 (V201) as a modified 
electron-coupled circuit. Y201 is a 200-kc quartz 
crystal used to control the frequency of the oscil
lator. ~apacito: C20~ is the trimmer_for the crystal. 
R201 1s the gnd resistor for the triode section of 
oscillator tube V20!. Coil 1201 and capacitor C230 
°;lak~ 1;1P the osc1llator plate-tank circuit. The 
c1~cmt 1s tuned by means of an adjustable core in 
coil 1201. Plate voltage is applied to the oscillator 

Figure 47. _Radio Receiver BC-652-A, functional 
diagram of crystal oscillator. 

Figure 48. Radio Receiver BC-652 A f . 
diagram of 100-lcc multivib;at' unctwnal or. 

Figure 49 .. Radio Receiver BC-652-A, functional 
diagram of 20-lcc multivibrator. 



plate (pin 6) through coil L201 and decoupling 
resistor R203. Capacitor C202 is the plate bypass. 
The pentode section of tube V201 is used as an 
oscillator amplifier. The plate (pin 3) of the hexode 
section of crystal-oscillator tube V201 connects to 
a 200-kc parallel-resonant circuit made up of coil 
L202, tuned by an adjustable core, and capacitor 
C203, a fixed trimmer. Plate voltage is applied 
through coil L202 from the receiver B supply 
when switch S202 is closed. The grid cap is grounded 
and is therefore used as a suppressor. Screen voltage 
is applied through voltage-dropping resistor R2b5. 
Capacitor C205 is the screen bypass. 

b. Multlvlbrator (100-kc). A multivibrator is 
an independent oscillator who e frequency is de
termined by the resistance and capacitance of the 
circuit. The voltage generated has many harmonics 
and the frequency is unstable. It is therefore de
sirable to inject a synchronizing signal from a 
stable oscillator circuit into the multivibrator cir
cuit to stabilize its frequency. The 200-kc crystal 
oscillator is used for this purpose. The synchroniz
ing signal from the crystal oscillator is fed to plate
load resistors R210 and R211. 
(1) Figure 48 shows a simplified diagram of the 
100-kc multivibrator circuit. Current flow to the 
plate of the A section of tube V202 will cause a 
voltage drop across plate-load resistor R21 l causing 
a drop in voltage appli ed to the plate. Thi drop 
in voltage on coupling capacitor 208 will make 
the voltage more negative on the B section grid. 
The changed grid voltage reduces the current flow 
to the plate of the B section thus increasing the 
voltage at the plate. The resu ltant increased volt
age on coupling capacitor C207 drives the A grid 
more positive, further increasing the plate current 
and dropping the voltage at the A plate. Thi 
action continues until the B grid i driven to 
cut-off and the B section ceases to conduct. At 
this time the A section is conducting and the B 
section is not conducting. Resistor R207 starts 
discharging capacitor C208 until the voltage on 
the B grid is again at a point where the B section 
will again conduct. Plate current will again flow 
in the B section as soon as the tub tart to 
conduct, thus causing a drop in the voltage at 
the B plate. This drop in voltage through coupling 
capacitor C207 will make the voltage more nega
tive on the grid of the A section. The changed 
grid voltage reduces plate-current flow and in
creases the voltage at the A ection plate. The 
increased voltage on coupling capa itor 208 make 
the grid voltage more positive on the B ection, 
further increasing plate-current flow and reducing 
plate voltage. This action continues until the A 
section is driven beyond cut-off. Th B section 
will continue to conduct until r sistor R206 di -
charges capacitor C207 sufficiently to allow the 
A section to conduct again. The output of the 
multivibrator is in the form of a squared or trape
zoidal pulse which is rich in harmonics. 
(2) The frequency of the multivibrator i , there
fore, dependent upon the capa ity of coupling 
capacitors C207 and 208, and grid r i tor R206 

and R207. A phase shift of 180 degrees exists 
between the A section and the B section of the 
tube. The output of each section is in phase with 
the signal on the grid of the opposite section, thus 
satisfying the conditions for an oscillator circuit. 
(3) A synchronizing signal fed into the multi
vibrator from the plate of V201 increases the 
voltage on the plate-load resistors, which, in turn 
is fed through the coupling capacitors and keeps 
the multivibrator in step with the synchronizing 
signal. Capacitor C209 is the coupling capacitor 
between the 100-kc and the 20-kc multivibrators. 

c. Multlvlbrator (20-kc). The 20-kc multivi
brator (fig. 49) is fundamentally the same as the 
100-kc multivibrator. The 20-kc frequency is de
termined by capacitors C229 and C228, and the 
grid resistors. Grid resistor R221 and R222 each 
have a variable resistor R208A and R208B, re
spectively, in series to adjust the circuit to the 
correct frequency. Plate voltage is applied through 
switch S201 and load resistors R227 and R223 to 
the two plates (pins 2 and 5). The output of the 
circuit is through capacitor C210 to the antenna 
post of the receiver. The 100-kc signal is fed to 
the receiver through capacitors C209, C229, and 
C210 when switch S201 is open. Switch S201 con
trols plate voltage to the 20-kc multivibrator. The 
filaments of the three tubes in this circuit are 
lighted when the receiver is turned on, kee1;>ing 
them hot for immediate use. The synchronized 
100-kc signal is used to synchronize the 20-~c 
multivibrator. The frequency of the 20-kc multi
vibrator is one-fifth the frequency of the 100-kc 
multivibrator. Therefore, every fifth pulse of the 
100-kc oscillator synchronizes the 20-½c oscillator. 
The fifth pulse occurs at the proper time to st_a~t 
conduction of grid (pin 3) of. t~e 20-k~ multi".1-
brator ince the 100-kc mult1v1brator 1s held m 
step b~ the 200-kc sine-wave oscillator, the interval 
between pulses is constant for both the 100-kc and 
20-kc multivibrators. 

85. RECEIVER FILAMENT, DYNAMOTOR, 
AND POWER-SUPPLY CIRCUITS. 

The filaments of this receiver are wired in such 
a manner that they will operate ~n _12 or 24 vol~s 
when the appropriate dynamotor 1s mstalle~. This 
i accomplished automatically by means of Jumper 
wire in the 12- and 24-volt dynamotor plugs. 
Dynamotor DM-40-A is used ~or 12-volt opera
tion, and Dynamotor DM-4~-A 1s us~d for ~4-volt 
operation. The dynamotors differ on)y m the J~mper 
wire connections in plug P250 and m the design of 
their input windings. . 

a. Figure 50 shows a block diagram of the 
receiver filament circuit. There are two parallel 
groups of tubes when usin~ 12-volt input, and 
three eries groups when usmg 2~-:,olt ~nput. 

b. Figure 85 shows the actual :Vmng diagram of 
the filament circuit of the receiver and crystal
frequency calibrator, the dynamotor plug connec
tions with jumper wires, and the power supply. 
Plug P302 connect with jack J302A, loc~ted O? 
Mounting FT-2,53-A. The 12- or 24-volt input 1s 
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applied, through the jack, belwe n pin ' 1 and 2 
and pin 5 of plug P302. ii LS0 l i · an r-f ch k , 
and C370 is an r-f bypa s apa it r f r lh inpul 
line. witch 306 i t he 1 r - FF wil h loc-a tcd 
on th e front of t he r · iv r. 

6 VOLT .S 

' 6 V0LT.S ,re 'TUB($ .... o 
0t AL LAu•s 

1 l VOLT$ 
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Figure 50. Radio Re eiver B '-6!512- . 1, blo k 
diagram of fi lament connections . 
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Figure 51 . Radio Transmitter BC-653-A, block diagram. 

also connected to switch S202, which control high 
voltage to the crystal-frequency calibrator unit. 
Capacitors C251A, C251B, and C251C are high
voltage filters. Capacitor C258, across the dyna
motor input, is a filter capacitor for reducing 
dynamotor noise. 

SECTION XI 

Theorg of Radio 
Transmitter BC-653-A 
86. GENERAL. 

Radio Transmitter B -653-A (fig. 87) con i t 
of a master oscillator, an intermed iate power am
plifier, a power amplifier, and a modulator. The 
frequency range of the transmitter is 2,000 to 
4,500 kc. The carrier is ampl itude-mod ul ated. Th 
power output is 50 to 90 watts when the switch 
1s at CW, and 15 t o 25 when the swit h is at 
VOICE. The transmitter wi ll operate from a power 
source of 12 or 24 volts input. A dynamotor must 
be used which has an inpu t voltage which agrees 
with the vehicular battery voltage, and the 12-
volt/ 24-volt links must be set to corre pond to 
that input voltage. The transmitter i equipped 
with four preset frequ ency hannels marked PRE
SET FREQUE CIES A, B , C, and D, and one 
tunable channel marked T ABLE LF-HF. Any 
channel may be set to any frequen y over th 
entire range of 2,000 to 4,500 kc. 

852605 0 - 49 - 6 

87. BLOCK DIAGRAM OF 
RADIO TRANSMITTER BC-653-A (flg. 51 ). 

The master oscillator establishes the r-f signal 
on which the transmitter will operate. This signal 
is fed to an intermediate power amplifier, where 
it is ampl iiied to a value sufficient to drive the 
power amplifier. The intermediate power amplifier 
also acts as a buffer between the oscillator and 
power amplifier, improving oscillator stability. The 
p-a stage utilizes two Tubes JA r_g14 (VT-154), 
connected in parallel to give greater. amplification 
with less load on the individual tubes. The modu
lator stage is used only during voice operation. 
The audio signal from the microphone is amplified 
by the mod ulator tube and is fed through the 
modulator transformer to the grid of the p-a tubes. 
The amplified audio signal modulat_es ~he p-a tube 
grid bias at an audio rate. The audio s1g_nal, th~re
fore, varies the gain of the power ampl_1fier. Smee 
the r-f signal is applied to the sa_me gnd?, the r-f 
power output of the power amplifier varies _at an 
audio rate. The output of the p-a st age 1s fed 
through the antenna switching_ relay to ~he an
tenna, where the signal is radiated. Dunn~ c-w 
operation, the modulator stage has n? part m the 
circuit. The p-a tubes are norm ally biased beyond 
cut-off until the key is pres~ed. The _key '.1-ctuates 
a relay wh ich removes the high_ negative b13:s, thus 
a llowi ng the p-a tube to funct10n and causmg the 
-w carrier to be radiated. 

88. MASTER OSCILLATOR. 
Figure 52 is the scl~ em~tic diagram ?f the 

master-oscill ator (m-o) c1rcu1t, complete. wit~ t~e 
link connection to the m-o coils. This Cll'CUlt 
use an electron-coupled Hartley o ci llator in _which 
the creen grid of the tu be i u ed a the oscillator 
plate. The output circuit (p lat~) _of t_he electr~m
coupl ed o cill ator is untuned, _ehmmatm~ '.1 tunmg 
adj ustment and improving o c1ll_ator stability._ Tw_o 
coil L 100 and LlOl are u ed rn the tank c1rcmt 
to cov r t he two frequ ency range . oil LlOO 
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Figure 52. Radio Transmitter BC-653-A, 
functional diagram of master oscillator. 

co".ers the low-frequency range of 2 to 3 me. 
Switch sections SIO0C, Sl00D, Sl00E, and SIO0F 
are ganged to make up. the channel-selector switch 
for the circuit. Switch sections Sl00D and Sl00F, 
together with the link connections, select the coil 
to be used in transmission (fig. 87). Assuming that 
channel A is in operation, the circuit is as foll<?ws: 

a. Coil LIO0 is connected through the A !mks 
and switch sections Sl00D and Sl00F to switch 
sections Sl00C and Sl00E, respectively. Capacitors 
Cl0l and Cll4, connected in parallel, are switched 
into the circuit through switch sections Sl00C 
and SIO0E, as tuning capacitors for coil Ll00. 
Capacitor Cl09 is a fixed tuning capacitor w_h!ch 
is connected in the circuit regardless of the pos1t1on 
of the BAND CHANGE switch. Capacitor Cl08 
is a temperature-compensated _capacitor ~hie~, 
connected in parallel with capacitor Cl0~, a!ds m 
maintaining stabilization of the tuned cir~mt be
cause drift in frequency is due to change _m ~e~
perature. The upper side of the tuned c1rcmt 1s 
connected to the screen grid (pin 4) of m-o tube 
Vl00. The screen, in this case, is act ing as oscil
lator plate. The lower side of the tuned circuit 
is connected through blocking capacitor Clll to 
the grid (pin 5) of m-o tube VI00. Plate voltage 
to the circuit is applied to the center tap of coils 
LI00 and LI0I through choke L102 and voltage
regulator resistor Rl64. Two voltage-regulator 
tubes V160 and Vl61 (fig. 87) insure regulated 
voltage to further prevent frequency drift. Capac
itor CIO0 is a bypass to keep r-f energy out of 
the high-voltage supply. Resistors RI00 and RI02 
combine to make up the grid resistor and to 
supply grid bias to the tube. Resistor RI60 sup
plies a high negative bias to prevent conduction 
in the tube and to prevent the m-o circuit from 
operating while receiving. During transmission, 
resistor Rl60 is shorted out of the circuit by relay 
K161 (terminal M to ground), thus removing the 
high bias and allowing the circuit to function. 
Capacitors Cll0 (fig. 52) and Cl71 (fig. 87) are 
grid bypass capacitors which shunt r-f energy to 
ground. 

66 

b. The plate (pin 3) of m-o tube VI00 receives 
its voltage through r-f choke L103 and decoupling 
resistor RIOI. Resistor Rl64 is a starting resistor 
~or the voltage-regulator tubes, and aids in apply
mg a constant voltage regardless of variations in 
the vehicle generator voltage. Plate bypass capaci
tor Cl 13 and choke L103 combine to form an r-f 
filter to keep r-f energy out of the high-voltage 
supply. Resistors RI63, RI62, Rl61, and RI60 
(fig. 52) and RI 76 and RI 77 (fig. 87) combine to 
make up a voltage-divider network acrnss the 500-
volt supply. 

c. The PRESET FREQUENCIES FREQ. 
CONTROL on the front panel adjusts capacitors 
CI0l, CI02, C103, and C104 for A, B, C, and D 
bands, respectively. Capacitors CI07, Cl06, and 
CI05 are the tuning capacitors for tunable fre
quency operation. Capacitor Cl05 is a section of 
the ganged main tuning capacitor for this band. 
The control marked TUNING LF-HF is used to 
a<l just this capacitor and is located on the front 
pa~el. Capacitor Cl06 is used to align the master 
osc!llat<?r so ~hat _the m-o. frequency corresponds 
to its dial cahbrat10ns. This capacitor is preset by 
the manufacturer and will not have to be touched 
by the repairman unless major repair work is done 
on the m-o circuit. Capacitor Cl07 is used to make 
m-o calibration corrections on the tunable range. 
Panel_ control MO RESET LF-HF adjusts this 
capacitor. The output of the master oscill ator is 
through capacitor Cll2 to the grid circuit of the 
intermediate power amplifier. 

89. INTERMEDIATE POWER AMPLIFIER. 
Fi_gure 53 is a sc~1~ma~ic dia~ram of the inter

~ed1ate-pow:er-amphfier (1-p~a) circuit showing the 
lmk connect10ns to the two 1-p-a tank coils 

a. The i-p-a _circuit is coupled to the ou.tput of 
the maste~ osc1llator ~hrou~h blocking capacitor 
Cl ~2. Resistor RI23, m. series_ with blocking ca
pacitor Cll2 and the gnd of 1-p-a tube Vl20 is 
a suppI:essor. to . prevent parasitic oscillatidns. 
(Pa:as1tic osc1ll_at10ns a:e un~anted oscillations.) 
Res1s~or ~120 IS t~e grid resistor. Resistor RI60 
supplies h1~h negative volt.age to the grid of tube 
~120_ to bias. the t1:1be be:yo_nd cut-off and stop 
cucu1t operation while rece1vmg. Resistor RI60 is 
shor~ed out of the circuit while transmitting by 
term1~al ~ of relay Kl?l, thus 1:emoving the high 
negative bias and allowing the circuit to function. 
WJlen. the relay i_s in the transmit position, the 
gnd-b1as voltage 1s developed across grid resistor 
Rl20 and cathode-bias resistor Rl24. In normal 
operation, a much larger percentage of the bias 
is developed by the flow of rectified grid current 
through resistor Rl20. Failure of excitation from 
the master oscillator would cause the bias to fall 
off, and the plate current would become excessive. 
The presence of cathode resistor R124 prevents 
the plate current from becoming excessive with 
increasing bias and rising plate current. Capacitor 
Cl27 is the grid r-f bypass. 

~- Resistor Rl21 ! connect~d. to the plate (cap) 
of 1-p-a tube Vl20, IS a parasitic suppressor in the 



Figure 53. Radio Transmitter BC-653-A, functional diagram of i-p-a circuit. 

plate circuit. Resistor RI21 is connected to the 
rotor contact of switches SI00A and SI00B, which 
are ganged. Switch section SI00A selects the proper 
coil for the plate-tank circuit, and switch section 
Sl00B selects the correct capacitors for tuning 
the tank coil. Four links aid in the selection of 
the tank coils, as shown in fig . 53. Coil LI20 is 
the low-frequency coil covering a frequency range 
of 2 to 3 me, and coil L121 covers the high-fre
quency range of 3 to 4.5 me. The two coils are 
connected, and a connection from thi junction 
is made to an r-f filter comprised of r-f choke 
1122 and capacitor CI20. This fi lter network keep 
r-f energy out of the power supply. When witch 
sections SI00A and SI00B are in the PRE ET 
FREQUE CIE A position, coil LI20 is con
nected in the circuit and capacitor 121 i the 
tuning capacitor for the coil. Capacitors CI22, 
Cl23, and CI24 are the tuning apacitors for 
?ands B, C, and D, respcctiv ly. apacilor 129 
1s one section of the gang d tuning apa itor for 
the tunable range . Capacitor 126 is a variable 
capac!tor connected across CI29 as a trimming 
capacitor. 

c. Plate voltage to i-p-a tube Vl20 is applied 
through voltage-droppin g resistors RI 75 and RI 7 , 
r-f choke LI22, plate-tank coil L120 or 1121, 
switch section Sl00A, and suppressor Rl21. creen-

grid voltage is applied through voltage-dropping 
resistors RI 75 and RI22. Cl28 is the screen by
pass, and Cl25 is the cathode bypass capac~tor. 
The METER SW on the front of the transmitter 
panel is made up of ganged switch se~~ions Sl61A 
and Sl61B. The switch has three positions so that 
the same meter may be used for measuring fila
ment voltage, i-p-a plate curren~, and p-a current. 
Po ition 2 marked IPA PL, sw1tche meter MI20 
aero re istor RI 72 so that it will measure the 
voltage drop across this res istor. ince the voltage 
drop is proportional to the flow of plate current, 
the meter indicates plate-current flow and cor~ect 
operation of the stage. Positions 1 and 3 of switch 

161 wi ll be discussed in paragraph 90. 
d. The fi lament of i-p-a tube Vl20 is connected 

in eries with the parallel-connected filaments of 
VI00 and Vl80 when operating from a 12-volt 
battery. Resistors Rl65 and Rl65A are connected 
in parallel a ro s the filament of tube V~20 to 
compensate for the current difference of this tube 
and the parallel-connected filaments of Vl_00 and 
Vl80. Rl67 i a ballast resistor for reducmg the 
applied filament voltage to 12 volts when ~he 
equipment i connected to a 24-volt supply. Lmk 
B of the link board Sl64 shorts out resistor Rl67 
when the equipment is operated from a 12-v_olt 
supply. Radio Transmitters BC-653-A bearmg 
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Figure 54. Radio Transmitter BC-65J- 1, functional diagram of p-a circuit. 

serial numbers below 5766 and those between 
serial numbers 10500 and 11301 were manufactured 
with ballast resistor Rl66 instead of Rl67, and 
resistor Rl65A was omitted. MWO SIG 11- 630- 1 
directs that these transmitters be modified to in
clude these changes of lat er production. 

90. POWER AMPLIFIER, 
. Fi~ure 54 is the schematic diagram of the p-a 

circuit . The power amplifier uses two beam-powe r 
tetrode Tubes JAN-814 (VT-154) , Vl40 and Vl 41, 
con!lected in parallel. This stage is grid-modulated 
during voice operation. 

-~• 'I:he output of the intermediate power am
pl(fier 1s coupled to the parallel-connected control 
gr(ds through blocking capacitor Cl30. R-f choke 
coil 1140 prevents r-f energy from being shorted 
to ground. The grid-bias ci rcuit consists of grid 
leak resistor Rl 40 and grid bypass capacitor C140, 
when the POWER AND EMISSION switch is 
at CW ¼ and CW FULL. R esistors RI 77 and 
RI 76 are added to the bias circuit when the 
switch is at CAL & NET. The same res istors 
are in the bias circu it th rough parallel-connected 
resistor Rl80 and the output winding of modulator 

68 

Figure 55. Radio Transmitter B C-653-A, 
f nnclional diagram of p-a tanlc circuit. 



transformer TISO, when the switch is at VOICE. 
Terminal M of relay K161 shorts resistor Rl60 
out of.the bia~ circuit during tran mission . During 
reception, resistor Rl60 adds further bia to the 
circuit to bias tubes Vl40 and Vl41 beyond cut-off 
and to prevent the function of the p-a circuit. 
Switch sections 160A, 160B, S160C, S l60D, and 
S160E are ganged, and are operat ed by a single 
control marked POWER A D EMI IO on 
the front panel of the transmitter. 

b. Switch section 160D selects the voltage for 
the screen grid of p-a tubes Vl40 and Vl41. The 
screen voltage is negative to prevent plate-current 
flow while operating with the POWER A D 
EMISSION switch in the CAL & NET po ition. 
Screen voltage is applied through voltage-dropping 
resistors Rl63 and Rl43, switch section 160D, 
and r-f choke L142, when operating with the witch 
in the CW¾ position. Resistor Rl43 i eliminated 
from the screen-voltage cir uit when operating 
with the switch in the CW FULL po ·ition. The 
screen-grid voltage path, when operating with the 
switch in the VOI E position, is through voltage
dropping resistors RI62 and Rl63, switch section 
S160D, and r-f choke L142. R-f bypas capacitor 
Cl51 and r-f choke L142 make up an r-f filter to 
keep r-f energy out of the high-voltage upply. 

c. Figure 55 is a functional diagram of the p-a 
plate-tank circuit. Resistor RI 79 is eliminated 
from this functional diagram since it is of low 
resistance value and is used only to eliminate 
parasitic oscillation . Capacitor CI50 is a blocking 
capacitor used for coupling the plate to the tank 
circuit. Figure 55(1) shows capacitors 149, Cl52, 
and Cl41 c nn ectecl in parallel, and coil 1143 
and Ll45 connected in series. Capacitor A rep
resents the antenna capacitance and re istor RA 
the antenna resistance. Figure 55(2) shows I a 
a combined capacitor Cl 49, Cl 52, and Cl41; and 
L as the combined inductance of L143 and L145. 
RA may be neglected with regard to tuning be
cause the antenna resistance is ve ry low compared 
with the capacitive reactance of A. By rearrang
ing the circuit and eli minating RA, figure 55 (3) 
may be recognized as a parallel resonant circuit 
whose capacitance is Cl and CA in ·eries, and 
whose inductance is L. Its capacitance consist 
of the tuning capacitor and the capacitance of 
the antenna. Its inductance is p-a tank coi l LI43 
and antenna-loading coi l LI45. 

d. Capacitors 149 and 152 ar fix d capacitor 
connected to tank oil 1143 r gardles of the 
position of BAND HA GE switch 140A and 
Sl40B (fig. 54). Capacitors 141, 142, 143, 
and Cl44 tune the p-a tank cir uit to the four 
preset frequencies A, B, , and D, respectively. 
These capacitor are adjusted by the control on 
the panel marked PRESET FREQ E IE -
TEN A CO PLI G. apacitor 145 i the tank 
circuit capacitor for tunable frequen y operation. 
It is adjusted by the control mark d A T O P' 
1F-HF. witch section 140B selects the correct 
tap on tank coil L143 through the liding ontacts 
on the coil. 1145 is the antenna-loading coil. Relay 

KI61 is the keying relay. Relay contacts G and 
H connect the antenna to the receiver or trans
mitter, as required. Choke coil Ll44 is connected 
to the tank coil to shunt to ground the 1,000 volts 
on the plates of the p-a tubes if blocking capacitor 
CI50 should short-circuit. It will also sh unt to 
ground any unwanted charges on the antenna. 
High voltage i fed to the plates of p-a tubes VI40 
and Vl41 from the 1,000-volt positive side of the 
dynamotor through fuse Fl63, meter shunt re-
istor RI7I, choke LI41, and suppressor Rl79. 

Choke LI41 is used to keep r-f energy out of the 
dynamotor. Capacitor Cl63 is the high-voltage 
filter capacitor. witch sections S161A and B 
connect voltammeter Ml20 through switch posi
tion 3, across meter resistor RI 71. The reading on 
the meter is the voltage drop across the re istor, 
which is a relative indication of the final amplifier 
plate current. Position 3 of the switch i marked 
PA PL on the tran mitter panel. 

e. P-a tube Vl40 and Vl41 each have IO-volt 
filament . They are wired through link C and D 
of link board S164 in such a manner that the 
filaments are in parallel with the links in the 12-
volt position, and in series with the links in the 
24-volt position . Variable resistor RI68 regulates 
the filament voltage for VI40, and variable re-
istor Rl69 regulates the voltage for , 141. CI46 

and Cl47 are filament bypas capacitors for these 
tubes. The suppressor (pin 4) of each p-a tube is 
connected to its respective filament (pin 1). Pin I 
of Vl40 is connected to ground, thus grounding 
the suppre or. Filament (pin 1) of Vl41 is not 
connected to ground because Vl41 must be placed 
in series with the filament of Vl40 for 24-volt 
operation. Therefore, capacitors Cl68 and CI48 
are connected to pin I of V141, placing the sup
pressor at r-f ground potential. Re i_ tor ~170_ is 
a voltage-dropping resistor connected m series with 
pin 5 (fi lament) of Vl40 and tap I of the m~ter 
elector switch section Sl61A. Tap I of switch 

section 161B i connected to ground. Therefore, 
meter Ml20 is connected in the filament circuit 
to read p-a fi lament voltage when witch l~l is 
in position 1, marked PA FIL on t_he tran m1tter 
panel. Balla t resistor RI 78 and pilot lamp 1162 
are in series between ground and the 12-volt 
fi lament line at pin 5 of VI40. The )amp, ~here
fore, indicates when filament voltage 1 applied to 
the filaments of the p-a tubes. 

91. MODULATOR. 
Figure 56 show a schematic diagram of the 

modulator circuit. Vl80, Tube JA -1613 (VT-175) 
i u ed as the modulator. Power output require
ments from thi stage are low because grid modu
lation of the final p-a stage is used. 

a. A carbon microphone is connected to the grid 
of the modulator tube through microphone trans
former T181. The input level is controll~d by 
potentiometer Rl90. Microphone current 1s ob
tained from the filament supply, and flow through 
a filter consisting of choke L180 and capacitor 
CI84. The secondary of microphone transformer 
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Figure 56. Radio Transmitter BC-653-A, functional diagram of modulator circuit. 

TISI is shunted by tone-compensating resistor 
~187 and capacitor CI83. Cathode-bias voltage 
!s developed across resistor RI86. Capacitor Cl82 
is the cathode bypass. 

b. The positive voltage from the dynamotor 
500-volt supply is fed through switch section 
S_I60E (VOICE position) and voltage-dropping re
sistor Rl84 to the screen grid of tube Vl80. The 
vo]tage at the screen is also fed t hrough t he 
primary of modulation transformer TISO to the 
plate of the tube. Capacitor Cl80 is the plate 
bypass to cathode. Resistor Rl85 is a bleeder 
resistor, to hold the plate and screen high voltage 
c?nstant. The output of the modulator is induc
tively fed to the secondary winding of modulation 
transformer TISO. The secondary winding is con
ne~ted to the grids of the two p-a tubes through 
switch section S160C (VOICE position), resistor 
RI40, and r-f choke L140. The secondary winding 
of transformer TISO is shunted by load resistor 
Rl89. An additional winding on transformer T180 
provides sidetone for voice operation. The filament 
of modulator tube Vl80 is connected in parallel 
with the filament of m-o tube VIOO as shown in 
figure 57. These two tubes in parallel are connected 
in series with the filament of i-p-a tube Vl20 to 
make up a 12-volt circuit. 
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92. LINK BOARD, CONTROL CIRCUIT, 
AND FILAMENT CIRCUIT. 

Figure 57 is a schematic diagram of link board 
S164 with the control and filament circuits in
cluded. The link board is used to adapt Radio 
Transmitter BC-653-A for use with either a 12- or 
24-volt source. The six lin ks change the filament 
control, and keying circui ts of the transmitter t~ 
<:ompensate for the di ff_erence in voltages. The 
!mks are mounted on a lmk board which is found 
above the dynamotor when t he modulator cover 
of the transmitter is removed. 

a. Link A. This link con nects the vehicular bat
tery supply to the low-vol tage control circuit when 
the receiver switch is on. When a 24-volt source 
is used, resistor RI 73 is used to drop it to 12 volts 
the proper working voltage for this circuit. ' 
(1) The control circuit consists of the following: 

(a) Winding of dynamot or relay. 
(b) Internal jumper in voltage-regulator tuoe 

VI60. 
(c) Internal jumper in voltage-regulator tube 

Vl61. 
(d) Safety interlock switch Sl68 operated by 

fuse cover plate. 
(e) Safety inter lock switch 166 operated by 

i-p-a coil cover plate. 
(j) Safety interlock switch Sl67 operated by p-a 

coil cover plate. 
(r,) Section SI60B of POWER A DEMI IO 

switch. 
(2) These components are all in series. Therefore, 
the voltage-regulator t ubes must be in their socket 
Xl60 and XI61, and all interlock must be clo ed 
before the dynam otor relay will operate. The cir
cuit is completed to ground through 160B of 
the POWER AND E MISSIO switch when oper
ating with the switch on AL & ET, CW ¾, 
and CW FULL. 

b. Link B. Voltage is applied across the fila
ments of the m-o, i-p-a, and mod ul ator tubes when 
the receiver O -OFF switch is in the O po ition. 
The m-o and modulator tubes are connected in 
parallel and are in series with the i-p-a filament. 
The i-p-a tube fil ament and the com bi nation of 
the m-o and modulator fi lament connected in 
parallel each have a 6-volt drop, therefore the 
series combination is connected to a 12-volt ource. 
To compensate for the cu rrent differ nces in the 
filaments (two Tubes J A -1613 in parallel draw 
1.4 amperes, whil e T ube JA -807 draw only 
0.9 ampere) , resistor Rl65 and Rl65A are us d 
to shunt the addi t ional cur rent around the i-p-a 
tube. Two Lamps LM-52, connect d in serie with 
voltage-dropping resi to r R144, ill uminate the p-a 
coil compartment. Ball ast re i tor R 167 drop the 
!U volts to 12 volts wh n u ing a 24-volt input. 
Battery voltage is applied to th p-a filament 
when the dynamotor relay is lo d. T h fi lament 
are in parallel on 12-volt operation. Fi lament re
sistor Rl68 is in series with one fi lament and 
Rl69 is in series with the other; both re i tor are 
variable and ganged. Th fi lam nts and re i tor 

are in serit;s on _24-v?lt operation. Lamp LM-52, 
connect~d m series with voltage-dropping resistor 
~178, ligh~s when the dynamotor is running. It 
1s located Just below the fuse panel plate and is 
covered by a red plastic translucent cap. 

c. Link D. Link D is the ground return for the 
p-a fi laments on 12-volt operation. This link has 
no part in the circuit on 24-volt operation. 

. d. Links E and F. Links E and F connect key
mg relay Kl61 to the battery when the receiver 
ON-OFF switch is ON and the key or the micro
phone switch is closed. The relay coils are con
nected in parallel on 12-volt operation, and in 
series on 24-volt operation. Interlock switch SI65 
is designed to prevent damage to the transmitter 
band-change switch in the event bands are changed 
with the key depressed. This interlock is operated 
by a cam on the band-change switch shaft and 
automatically opens the keying relay circuit be
tween the switch positions. 

93. KEYING RELAY K161. 
Keying relay K161 performs seven functions 

when it is energized. Its action can be followed 
by referring to figure 58. 

a. Contacts N provide sidetone to the receiver ; 
contacts K disable the receiver during transmis
sion; and contacts R disable an add itional Re
ceiver BC-652-A that might be used with the 
transmitter. Contacts L ground the receiver an
tenna po t during transmission, and contacts H 
connect the antenna to the transmitter output 
when the transmitter is keyed . The antenna is 
connected to the receiver through contacts G on 

W when the key i up, or on VOICE, when the 
pres -to-talk switch on the microphone is released. 

parking at the key is prevented by capacitor 
165 and resistor Rl74. Capacitor CI72 is a hash 

filter. 
b. Relay K161 has a definite sequence of closure 

for the relay contacts. This prevents transmitter 
antenna voltages from affecting the receiver. Con
tacts G, K, and R shou-Id open before contacts 
H, L, and N clo e, and contact M hould close last. 
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Figure 58. Radio Transmitter BC-653-A, 
functional diagram of keying relay Kl 61. 
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Figure 59. Radio Transmitter BC-653-A,functional diagram of POWER AND EMISSION 
switch circuit. 

94. POWER AND EMISSION SWITCH, 
Figure 59 is a functional diagram of the POWER 

AND EMISSION switch. This switch is a fi.ve
section, five-posit ion, rotary switch wh ich turns 
the transmitter on and off, and selects the type 
of transmission. The complete switch S160 is 
shown as five separate five-position switches with 
reference numhers Sl60A, S160B, Sl60C, Sl60D, 
and Sl60E. All sections are shown in the OFF 
position. 

a. Switch Section S 160A. Switch section 
Sl6,0~ supplies sidetone to the receiver on all 
positions of the switch. The extreme left position 
(position I) is OFF. Position fl (CAL & ET), 
position 3 (CW ¼), and position 4 (CW FULL) 
are connected to furnish c-w sidetone to the re
ceiver from the sidetone winding on the dyna~ 
motor. Position 5 (VOICE) supplies sidetone to 
the receiver from the sidetone wind ing of modula
tion transformer TISO. Contacts N of keying relay 
~ 161 must be closed in all cases to com plete the 
s1detone circuits to the receiver. 

b. Switch Section S 160B. Switch sec tion 
S160B completes the interlock circui t to ground . 
Th\s aJ:?plies power through dynamotor relay Kl60, 
~h1ch m turn starts the dynamotor and lights the 
fil_aments of the p-a tubes. This action takes place 
with the switch in the CAL & NET, CW ¼, 
and CW FULL positions only. When the POWER 
AND EMISSION switch is in the VOICE position 
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the push-to-talk switch on the microphone is added 
between the interlock circuit and ground to ac
complish the same purpo e. Thi permits the 
operator to turn the transmitter on and off by 
operating th e push-to- talk sw itch . 

c. Switch Section S 160t. Switch section 
Sl60C provides a high negat ive bias on the control 
grids of the p-a tubes by means of res istors RI77, 
RI 76, and Rl60, when the switch is in the CAL & 
NET position . Wh en the switch is in the CW ¼ 
or CW FULL positi on, resistor.· Rl77 and Rl76 
are shorted out of th e bias circuit through the 
switch contacts. When operating with the swi!ch 
in VOICE positi on, th e second ary of modulat10n 
transform er TISO is added to th e circuit for modu
lation, and resistors Rl 77 and R 176 a re again 
used for bias voltage. R esistor Rl 60 is used as _a 
grid-blocking resistor in a ll switch positions. This 
resistor is shorted to ground t hrough contacts M 
of keying rel ay K l61 when the transmitter i 
keyed. 

d. Switch Section S160D. Sect ion S160D var
ies the voltage to the screen grid s of th e p-a tubes. 
When the switch is in th e CAL & NET position, a 
high negative blocking voltage i · ap plied to th_e 
screen grids. When the switch is in CW ¼ posi
tion, a positive voltage is applied to the screen 
grids through voltage-dropping resistor RI43. 
When the switch is in the CW F LL position, re
sistor Rl43 is remo ved from the ci rcuit and full 



operating voltage is applied. When the switch is in 
the VOICE positi?~• the screen-grid voltage i 
reduced by t he add1t10n of bleeder resistor Rl62. 

e. Switch Section S 160E. witch ection 
S160E is used only when the switch is in the 
VOICE position. In this position, 500 volts are 
applied to the plate and creen of the modulator 
tube through resistor Rl84. Resistor RI85 is a 
bleeder resistor to stabilize this voltage. 

95. TRANSMITTER DYNAMOTORS DM-42-( ) 
AND DM-43-( ). 

High voltages for the transmitter are supplied 
from either Dynamotor DM-42-( ) or DM-43- ( ) . 
Dynamotor D M-42- ( ) is used with a 12-volt 
input and D ynamotor DM-43-( ) is used with a 
24-volt source. All connections are made to the 
transm itter by means of plugs Pl62 and Pl63 at 
the rear of the dynamotor, as shown in figure 87. 

a. The dynamotor ha two separate high-voltage 
windings connected in seri s to supply 1 000 volts 
to the power amplifi r. Th output of on~ 500-volt 
section of the dynamotor is u d a the high
VGltage source for all other tubes. A separate 
winding on the stator supplies a 1,000-cycle voltage 
for c-w sidetone. 

b. Capacitor 162 i the high-voltage dyna-
motor bypass, and capacitor Cl69 i a ha h filter 
connected across the input. Capacitor C l67 serve 
the same purpose and is connected aero the low
voltage brushes . Capa itor 170 and choke oil 
1161 are used as a hash filter in the B - I ad and 
1160 is a fi lter in the 500-volt B + 1 ad. ' 

96. METERING CONSTANTS. 

Since the FIL & PL CURRE T meter i u ed 
to measure current and voltage in th ree differ nt 
circuits, it requires a group of multiplying con
stants to convert its indications into tandard 
units. When the METER W i turned to PA 
FIL, the meter reads d-c volts dir t ly a ro s the 
filament of one of the p-a tubes. In the IPA PL 
position, readings mu. t be multiplied by 7 to 
obtain i-p-a plate current in milliamper . P-a 
plate milli amperes are determ ined by multiplying 
the PA PL read ing by 40. 

SECTION XII 

Trouble Shooting 
97. TROUBLE-SHOOTING AIDS. 

se the material Ii ted below to help in the 
rapid location of faults. 

a. Block Diagram of Radio Receiver BC-652-A 
(flg. 36). 

b. Block Diag ram of Radio Transmitter 
BC-653-A (fig. 5 1 ). 

c. Complete Schematic Diagrams (figs. 86 
and 87). 

d. Simplified and Partial Schematic Diagrams. 
These diagrams are particularly useful in trouble 
shooting because electrical functioning of the cir
cuits can be followed more clearly than on regular 
chematics, t hu peeding trouble location. 

e. Voltage and Resistance Data at All Socket 
Connectlon.s (flgs. 75 and 88). 

f. Illustrations of Components. Front, top, 
and bottom views aid in locating and identifying 
part . 

g. Pin Connections. Pin connections on sockets, 
plugs, and receptacles are numbered or lettered on 
the various diagrams. 
(1) een from the bottom, pin connections are 
numbered in a clockwise direction around the 
ockets. On octal sockets the first pin clockwise 

from the keyway is pin o. 1. 
(2) P lugs and receptacles are numbe~ed on the 
ide to which the associated connector is attached. 

To avoid confusion, some individual pins are iden
tified by letters which appear directly on the 
con nector. 

98. TROUBLE-SHOOTING STEPS. 
The .fi rst step in servicing a defective radi? set 

is to sectionalize the fault. The econd step 1s to 
localize the fault. Some faults, such as burned-out 
re i tors, r-f arcing, and horted transformers, _can 
usually be located by sight, smell , and hearmg. 
The majority of fau lt , however, must be located 
by checking voltages and resistances. 

a. Sectlonallzatlon. Sectionalization is the trac
ing of a fault to the component or circuit re-
ponsible for the abnormal operation of the set. 

By observing carefully the performan~e of t~e 
receiver and transmitter when the eqmpment 1s 
on, the fau lt is often sectionalized immediately as 
a transmitter or receiver fau lt. A careful observa
tion of t he meters on the tran mitter front panel 
often determine whi h stage or circuit i at fault. 
Additional sectionalizing of the fault is discussed 
in paragraph 102 (tables I, II, and IV). 

b. Localization. Localization is the tracing of 
the fault to a particular part: Paragr~ph 102 
(tab] III and V) of this section describes the 
method of localizing faults within the individ~al 
component . These paragraphs are accompamed 
by trouble-shooting chart which list trouble ymp
toms and their probable cause . The charts also 
give the procedure for determin~ng which of the 
probable locations of the fau lt I the ~xact o~e. 
In addition, there are a number of drawrng which 
how the re i tance and the voltage at every 
ocket-pin connection. 

c. Voltage Measurements. \ oltage mea ure
ment are an almo t indispen able aid to the 
repairman, becau e mo t t roubles either result 
from abnormal voltage or produce abnormal volt
age . Voltage measurements are ea ily made _be-
ause they are always made between two pomt 

in a circuit and the circuit need not be interrupted. 
(1) nles otherwise pecified, voltages listed on 
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the voltage charts (figs. 75 and 88) are measured 
between the indicated points and ground. 
(2) Always begin by setting the voltmeter on 
the highest range so that the voltmeter will not 
be damaged. Then, if it is necessary to obtain 
increased accuracy, set the voltmeter to a lower 
range. 
(3) In checking cathode voltage, remember that 
a reading can be obtained when the cathode re
sistor is actually open. The resistance of the meter 
may act as a cathode resistor. Thus, the cathode 
voltage may be approximately normal only so 
long as the voltmeter is connected between cathode 
and ground. Before the cathode voltage is measured, 
make a resistance check on a cold circuit to de
termine whether the cathode resistor is normal. 

99, 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. 

c. If the voltage is less than 300 volts, connect 
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 temporarily, ground the terminal, 
connect the hot test 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. 

100, VOLTMETER LOADING. 

It is essential that the voltmeter resistance be 
at least 10 times as high as the resistance of the 
circuit across which the voltage is measured. If 
the voltmeter resistance is approximately the same 
as the circuit resistance, the voltmeter will in
dicate a lower voltage than the actual voltage 
present when the voltmeter is removed from the 
circuit. 

a. The resistance of the voltmeter on any range 
can always be calculated by the following simple 
rule: resistance of voltmeter equals the ohms-per
volt sensitivity multiplied by the full-scale range 
in volts. 

EXAMPLE: The resistance of a 1,000-ohm
per-volt voltmeter on the 300-volt range is 
300,000 ohms. (R = 1,000 ohms per voltX300 
volts= 300,000 ohms). 

b, To minimize the voltmeter loading in high
resistance circuits, use the highest voltmeter range. 
Although only a small deflection will be obtained 

74 

(possibly only 5 divisions on a 100-division scale), 
the accuracy of the voltage measurement will be 
increased. The decreased loading of the voltmeter 
will more than compensate for the inaccuracy 
which results from reading only a small deflection 
on the scale of the voltmeter. 

c. When a voltmeter is loading a circuit, the 
effect can always be noted by comparing the 
voltage reading on two successive ranges. If the 
voltage readings on the two ranges do not agree, 
voltmeter loading is excessive. The reading (not 
the deflection) on the highest range will be greater 
than on the lowest range. If the voltmeter is 
loading the circuit heavily, the deflection of the 
pointer will remain nearly the same when the 
voltmeter is shifted from one range to another. 

d. The ohm-per-volt sensitivity of the voltmeter 
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 will be necessary 
to consider the effects of loading. 

101. TEST EQUIPMENT. 

Radio Set SCR-506-A does not require the use 
of special test equipment other than that which is 
commonly issued and used with other equipments. 

102. TROUBLE-SHOOTING CHARTS, 

The accompanying trouble-shooting charts, if 
properly used, simplify trouble shooting. The 
charts are grouped into five groups. 

a. The first group (table I) covers sectionalizing 
trouble in Radio Set SCR-506-A. This group of 
charts lists the various symptoms which may be 
recognized easily, and gives the probable location 
of the existing trouble as well as the recommended 
correction. These charts will tell the operator 
whether the trouble is in the transmitter, receiver, 
mounting, antenna, dynamotors, or vehicle. By 
proper use of the charts, the operator will readily 
recognize troubles that may occur in the com
ponents of the equipment. 

b. The second group (table II) shows the sec
tionalizing of trouble in Radio Transmitter 
BC-653-A. These charts will aid in determining 
which stage in the transmitter is at fault . 

c. The third group (table III) is to be used to 
localize the trouble to the individual part in the 
circuit which is causing the abnormal condition. 

d. The fourth group (table IV) is similar to the 
second except that it deals with sectionalizing the 
trouble in the receiver. 

e. The fifth group (table V) localizes the trouble 
in the receiver to the individual part within the 
circuit. 



Table I: SECTIONALIZING TROUBLE 
IN RADIO SET SCR-506-A 

SYMPTOM 

1. Radio Receiver BC-05~-A 
dead; pilot lamp~ on receiver 
dial not lighted ; radio Trans
mitter BC-65S-A operative. 

PROBABLE TROUBLE 

Fuse F!l-51 blown. 
Poor connection between plug PSO~ on the 

back of the receiver unit and receptacle 
JSO~A on Mounting FT-US-A, plug PUl 
from CFC unit and receptacle JS04 on the 
receiver, or plug P!l-50 from Dynamotor 
DM-40-A (or DM-41-A) and receptacle 
JUO on the CFC unit. 

CORRECTION 

Replace fuse. 
Clean contacts or repair open circuit in 

plugs or receptacles. 

2, Receiver dead; pilot lamps Keying relay Kl61 on transmitter not Clean and adjust relay contacts. 
on receiver dial lighted ; operating properly. 
transmitter operative. 

3, All controls in correct posi
tion for operation of trans
mitter and receiver but nei
ther operate; pilot lamps not 
lighted. 

4, Transmitter inoperative ; re
ceiver normal ; apparently no 
input voltage to the trans
mitter. 

5, Receiver operative; trans
mitter inoperative; trans
mitter filaments lighted ; no 
sidetone when key is pressed. 

Defective tubes in the receiver. 
Open connection in Head et HS.SO-( ), or 

Loudspeaker LS-3, or their connections to 
the receiver. 
o voltage from dynamotor. 

Major defect in receiver. 

Main Fuse FU-44 on Mounting FT-US-A 
blown. 

Open power cable from vehicular battery. 
Vehicular battery dead. 

Fuse FlOl blown. 
Poor connection between plug PlOl on back 

of Radio Transmitter BC-05S-A and re
ceptacle J161 on Mounting FT-US-A. 

Major trouble in Radio Transmitter BC-
65S-A. 

Poor connection between plug PIOl on 
transmitter and receptacle J161 on mount
ing. 

Keying relay Kl61 inoperative. 

Dynamotor DM-4i-A (or DM-4S-A) not 
operating. 

Replace defective tubes. 
Replace defective headsets 

repair any open circuits. 
or loudspeaker; 

Replace dynamotor or repair if facilities and 
time permit. 

Refer to tables II and III. 

Replace fuse. 

Repair open connection. 
Replace or recharge battery. 

Replace fuse. 
Clean contacts on plug Pl61 and receptacle 

Jl61. Repair any open circuits on plug or 
.;eceptacle. 

Refer to tables II and III. 

Olean contacts on plug Pl61 and receptacle 
J161. 

Clean relay contacts and adjust. 

Repair any open connections. 
heck dynamotor input_ voltage; check 
brush condition and seatmg. Replace dyna
motor if facilities or time prohibit repairs. 

6. Receiver weak; transmitter An enn!l shielded becau e of poor selection of Increase antenna length and height. (See 
apparently normal. location. par. 30.) 

Wenk lubes. 

Receiver misaligned . 
Major trouble in receiv r. 

7. Receiver normal; transmitter Transmitter not properly tuned. 
meter readings not normal. 

Defective transmitter tub 
Major trouble in transmitter. 

Replace defective tubes. 

Align receiver. (See sec. XIV.) 
Refer to tables II and III. 

Retune transmitter presetting. See section 
XVI. 

Replace defective tubes. 
Refer to tables IV and V. 
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Table II: SECTIONALIZING TROUBLE IN 
RADIO RECEIVER BC-652-A 

(Receiver dead) 

SYMPTOM PROBABLE TROUBLE CORRECTION 

1. Slight rushing noise heard in R-f amplifier tube V301. Replace tube. 
headset; 915-kc signal from R-f amplifier stage. Refer to table III. 
Signal Generator I-72 fed to 
grid cap of tube VS02 is Poor connection at contact G of keying Clean and adjust relay contacts. 
heard very strong in headset. relay K161. 

2. No rushing noise heard in H-f oscillator circuit. Refer t o table III. 
headset; 915-kc signal from Converter tube V302. Replace tube. 
Signal Generator 1-72 fed to 
grid cap of tube VS02 is 
heard very strong in headset. 

3. Signal heard in headset when 1st i-f amplifier stage. Refer to table I II. 
915-kc signal from Signal Converter tube V302. R eplace lube. 
Generator 1-72 is fed to grid 
(pin 4) of tube VS0S but not 
when signal is fed to grid cap 
of VS02. 

4. Signal heard in headset when 1st i-f a mpli6er tube V303. Replace tube. 
915-kc signal from Signa l Input stage to 2d i-f amp!ifier tube V304. Refer to table III. 
Generator I-72 is fed to grid 
cap of tube VS04 but not 
when signal is fed to grid 
(pin 4) of tube VS0S. 

5. Signal heard in headset when !ld i-f ampli fier tube V304. Replace tube. 
915-kc signal from Signal Input stage to 3d i-f amplifier tube V305 . Refer to table III. 
Generator 1-72 is fed to grid 
(pin 4) of Sd i-f amplifier 
tube VS05 but not when 
signal is fed to grid cap of 
tube VS04. 

6. Signal heard in headset when 3d i-f amplifier tube VS05. Replace tube. 
audio signal from Signal Input stage to detector and 1st audio tube Refer to table III. 
Generator 1-72 IS fed to V907. 
diode (pin 4) of detector 
tube VS07 but not when 
915-kc signal is fed to grid 
(pin 4) of the Sd i-f amplifier 
tube VS05. 

7. Signal heard in headset when Detector and 1st audio tube V307. Replace tube. 
audio signal from Signal Input stage to output tube V308 . Refer to table III . 
Generator I-72 is fed to grid 
(pin 5) of output tube VS08 
but not when fed to diode 
(pin 4) of tube V307. 

8. Reception heard in headset Defective output tube. Replace lube. 
when using headset ~with Output stage. Refer lo lable III . 
test prods attached are con-
nected to grid (pin 5) of the 
output tube VS0S and 
ground, but not when head-
~et is connected to its proper 
Jack on the receiver panel. 

9. Carrier signal only heard in Defective BI?O tube V306. Replace lube. 
headset when operating on BFO circuit. Refer to table III. 
cw ; no beat note. 



Table II: SECTIONALIZING TROUBLE IN 
BC-652-A RADIO RECEIVER 

(Receiver dead) 

SYMPTOM PROBABLE TROUBLE 

10. No beat note from crystal Defective tube V!lO!l. 
frequency alibrator wh n 100-kc multivibrator circuit. 
interval swit h is in JOO-kc 
position. 

11. Crystal frequency calibrator Defective tube V201. 
not stable. Defective rystal nit D -15-A or IT-

241-A. 

Crystnl-freq uency-oscillator circuit. 

(Receiver weak) 

12. No beat note at !lO-k<' cali- Def tive tube ViOS. 
bration points on dial. 20-kc multivibrator circuit. 

13. pen antennn lead. Weak r ception with antenna 
connected; strong signal 
with Signal Generator 1-7'2 
connected to antennn post. 

Poor contact in ant nnn witching relay. 

14. 

15. 

Weak signa l in headset with 
signa I genera tor conn ct~d 
to antl'11na post; strong sig
nal with signal ~ nerator 
connected to grid (pin 4) or 
tube VSOI. 

915-kc signn l from ignal 

Antenna stag mi.align d. 

Ant nnn stag d r tiv . 

Def ctiv r-f tage. 

Misalign d r-f slag . Generator 1-72 fed Lo grid 
cap of tul,e VS02 prod11c(•s 
strong signa l in. hl'n<lsct: 
weak signa l only 111 hcnd~ct 
from r-f s ignal red from sig
nal generator to grid (pin 4) 
or tube VSOJ and lo unlcn1111 
post on r rciv r. 

D f ctive r-f amplifier tube \'!JOI. 

16. Audio syslrrn norrnnl; W<'llk Weak i-f amplifi r tul . . 
signa l in hcndsct when _1!l5- 1i. nlign d i-f tugs. 
kc signal is fed from 1g11n l 
generator to grid cap of tub<' Circ-uit lrouhl in i-f . tnge . 
VS02. 

17. Receiver weak rcgnrdlcss of I r rtiv uudio luh \'307 or YSO . 
alignm nt of r-f nnd i-f Slllgl•S \Vr11k hnll ry supplying input voltag . 
or replaccm •nt of w(•nk r-f 
or i-f tubes. Defl'<'Liv audio ircuil. 

11. Abnormal static or 
int rfcr nee. 

·nginr Dt•ft•ct iv 2d i-f a nd noi 
V:lOk 

19. General frying noi. e in h •ad
. et or loud p ak r. 

[ fr tivc tuhe. in nny . t ge . 

Dcrrrtiv dynnmot r lilt r. 

pen cnrhon r •,i,tor. 

limiter tub 

CORRECTION 

Replace tube. 

Refer to table III. 

Replace tube. 

Clean or replace crystal. 

Refer to table III. 

Il pince tube. 

Refer to table III. 

Repair open circuit. 

Repair relay contact. 

Align tage (see cc. XIV). 

Refer to table III. 

Refer to table III. 
Realign r-f stage. 

Replace tube. 

Jleplac clef eel ive tubes. 

Align i-f tnge~. 

Refer to table lll. 

R place defective tube . 

Repla e or recharge battery. 

Ref r to ln ble III. 

Replace tube. 

Replace defective tube . 

Refer to table III. 
Replace defective resi tor. 
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Table III: LOCALIZING TROUB LE IN 
RADIO RECEIVER BC-652-A 

SYMPTOM PROBABLE TROUBLE CORRECTION 

1, Voltages at all pins of tube 
VS0I are normal except : 

a, No voltage at pin 8. Open switch S302A. Replace or repair switch. 
Open primary winding of transformer TS03 

(or T304). 
Replace or repair transformer TS0S (orTS04). 

Open resistor R305. Replace resistor. 
Shorted capacitor C313. Replace capacitor. 
Shorted capacitor C364. Replace capacitor. 
Shorted capacitor C3 l l. Replace capacitor. 

b, No voltage at pin 6. Open resistor R304. Replace res istor. 
Shorted capacitor C309, CS29, or C251C. Replace defective capacitor. 
Open resistor R320 or R342. Replace open resistor. 

C, No voltage at pin 5. Open resistor R303. Replace resistor. 
Shorted capacitor C310. Replace capacitor. 

d, No voltage at pin 4. Open resistor RSOl. Replace resistor. 

•• No voltage at pin 2 . Poor connection between plug P251 and 
receptacle JS04 or plug P250 and recep-

Clean plug connections; repair open circuits. 

tacle J250. 

2. Voltages ut all pins of tube 
VS02 are normal except: 

a, No voltage at pin S. Shocted capacitor C32.'l (part of transformer 
TS07) . 

Replace transformer TS07. 

Open resistor R31 l (part of transformer Replace transformer 1'807. 
T307) . 

b, No voltage at pin 4. Open resistor R310. Replace resistor RSlO. 
Shorted capacitor C320. Replace capacitor CS!tO. 

c. No voltage at pin 6. Open resistor R309. Replace resistor. 
d, No voltage at pin 8. Shorted capacitor C318. Replace capacitor. 

Open resistor R307. Replace resistor. 

•• No voltage at pin 2. Poor connection between plug P251 and Clea n plug connections; repair open circuits . 
receptacle J304 or plug P250 and recep-
tacle J250. 

3, Voltages al all pins of tube 
VS0S are normal except: 

a, No voltage at pin 8. Open resistor R314 (part of transformer Replace transformer TS08. 
TS08). 

Shorted capacitor CS37 (part of transformer 
T308). 

Replace transformer T308. 

b, No voltage at pin 6. Open resistor R320 or R342. Replace open resistor. 
Shorted capacitor CS29 or C25IC. Replace defective capacitor. 

C, No voltage at pin 5. Open resistor RSIS or R336. Replace open resistor. 

Shorted capacitor CSS4. Replace capacitor. 
d, No voltage at pin 2. Poor connection between plug P251 and Clean plug connections; rl'lpair open circuits. 

receptacle JS04 or plug PUO and recep-
tacle 1250. 

4, Voltage at all pins of tube 
V304 are normal except: 

a, No voltage at pin S. Open resistor R318 (part of transformer · Replace transformer 1'809. 
T309) . 

Shorted capacitor C342 (part of transformer Replace transformer 1'809. 
T309). 

b, No voltage at pin 6. Open resistor R345. Replace resistor. 

Shorted capacitor CS66. Replace capacitor. 
C, No voltage at pin 8. Shorted capacitor CSS9. Replace capacitor. 

Open resistor R316. Replace resistor. 



Table Ill: LOCALIZING TROUBLE IN 
RADIO RECEIVER BC-652-A 

SYMPTOM 

5, Voltage at all pins of tube 
VS05 are normal except: 

a, No voltage at pin 8. 

b, No voltage at pin 6. 

c, No voltage at pin 5. 

6, Voltages at all pin of tube 
V306 are normal except: 

a, No voltage at pin S. 

b, No voltage at pin 4 when 
CW MVC A VC switch i~ 
in the CW position. 

c. , o voltage at pin 6 whe11 
CW MVC A VC switch is 
in the CW position. 

7, Voltages at all pins of lube 
VS07 are normal except: 

•• No voltage at pin 6. 

b, No voltage at pin S. 

8, Voltages at all pins of tube 
VS0S arc normal exc pl : 

a, No plate voltage at pin 3 

b, No voltage at pin 4. 

c, No voltage at pin 8. 

9, Voltages at all pins of tube 
V201 are normal excrpl: 

•• No voltage at pin S. 
b, No voltage at pin 6. 

c, No voltage at pin 4. 
d, No voltage Rt pin 8. 

10, Voltages at all pins of lube 
V'l02 are normal except: 

a. No voltage at pin 2. 

b, No voltage at pin 5. 

C, High positive voltag al 
pin 8. 

d, High positive voltag 
pin 4. 

at 

PROBABLE TROUBLE 

Open resistor R322 (part of transformer 
T310). 

horted capacitor C347 (part of transformer 
'1'310). 

Open resistor R.340. 
Shorted capacitor 83 I. 

horted cap11citor 323. 
Open resistor RS I 9. 

Open resistor R.322 (part of tran former 
TSl0). 

horted capacitor 347 (part of tran former 
TSl0). 

hortcd capacitor CS52. 
Open resistor R.327. 

Poor connection in switch OS . 

Open resistor R.326 (part of transformer 
TSll). 

hortcd capacitor 312. 
Open re istor RS41. 

Poor connection in switch 303 . 

Shorted capacitor 361. 
Open resistor R.333. 

horted capacitor 357 A. 

Open primary of transformer T312. 
Open resi tor R.344. 

hortcd capacitor 64. 
hortcd capacitor 360. 

Open resistor R.337. 

Open coil U02. 

Op n oil U0l. 

202. 

hortcd cnpacitor 204. 
Op n r istor R204. 

Op n r sistor RU 1. 

Open coil U02 
Op n r istor R210. 

Open coil U02. 

horted capndtor 207. 

Shorted capacitor C208 

CORRECTION 

Replace transformer TSI0. 

Replace transformer TSI0. 

Replace resistor. 
Replace capacitor. 
Replace capacitor. 

Replace resistor. 

Replace transformer T810. 

Replace transformer TS IO. 

Replace capacitor. 
Replace re istor. 
Repair or replace switch. 

Replace transformer TS 11. 

Replace capacitor. 
Replace resistor. 
Repair or replace switch. 

Replace capacitor. 
Replace resistor. 
Replace capacitor. 

Replace transformer. 

Replace resistor. 
Replace capacitor. 
Replace capacitor. 
Replace resistor. 

Replace coil. 

Replace coil. 
Replace capacitor. 

Replace resistor. 
Replace resistor. 
Replace capacitor. 
Replace resistor. 

Replace resistor. 

Replace coil. 
Replace resistor. 

Replace coil. 
Replace capacitor. 

Replace capacitor. 
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Table III: LOCALIZING TROUBLE IN 
RADIO RECEIVER BC-652-A 

SYMPTOM PROBABLE TROUBLE 

11, Voltages at all pins of tube 
V203 are normal except: 

a. No voltage at pin 2. Open resistor R227. 

b, No voltage at pin 5. Open resistor R223. 

c, High positive voltage at Shorted capacitor C209. or 229. 
pin 3. 

d, 1-~igh positive voltage at 
pm 4. 

e, No voltage at pin 3. 

f, No voltage at pin 4. 

12, Weak reception with norma l 
connect ions to receiver ; in
creased amplitude with an
tenna connected to stator 
plates of tuning capacitor 
C308A. 

13, Receivcrdead when connect
ed normally; slight rushing 
noise heard in headset; 
dead when antenna is tem
porar ily connected to 
sta tor plates of t uning 
capacitor C308A; very 
strong signal heard in head
set when 915-kc signal 
from Signal Generator 1-72 
is fed to grid cap of tube 
vso2. 

14, Receiver dead; no rushing 
noise heard in headset;915-
kc signal from Signal Gen
erator 1-72 fed to grid cap 
of tube V302 is hea rd very 
strong in headset. 

Shorted capacitor C228. 

Open res istor I:221 or R208A. 

,Open resistor R222 or R208B. 

Defective switch S30 IA or S301TI. 

Open primary or secondary of trn nsf or mer 
1'301 or 1'302. · 

Open contact G on relay K161. 

Shorted capacitor C30 1. 

Open connection between switch S:30 1 B and 
stator plates of capacitor C308A. 

Defective tube \'301. 

Defective switch section S302.\ or S302B. 

Open primary or seconda ry of trn nsforrner 
1'303 or 1'304. 

Shorted capacitor C317 or C'308B. 

Defective converter tube \'302. 

Open switch section S305A or 301,R. 

Open transformer 1'305 or T306. 

Open resistor R308. 

Shorted capacitor C308C. 

Shorted capacitor C326, C332, C328, CS 19, 
C327, C330, or C333. 

Open resistor R309. 

CORRECTION 

Repla('e resistor . 

Replace resistor. 

Replace shorted rnparitor. 

Repln c·e C'apnC'itor. 

R eplace open res istor. 

R eplace open resistor. 

R<'pnir or repiner drfect ive sw itch section. 

Repa ir or replace dde('tive transformer. 

R epai r relay. 

Replace capaC' ilor. 

Repair open circuit. 

R eplace lube. 

Repair or replace dC'feclive switrh. 

R<'pln cC' or rrpair defec tive trnnsformer. 

Replace ddcr ti\' l' cu pac·i tor . 

Replnee lube. 

Repla c switch SC'c tion. 

Replace transform r . 

Replace r sis tor. 

Repair or repla ·e ca pac it or. 

Replace defec ti ve ('n pn citor. 

Replace rrs islor. 

l 5, Dynamotor noise heard 111 

headset. 
Open capacitor C258. 

Shor ted choke coi l U52 . 

Replace cnpucitor. 

Replace choke. 

Replace ca pacitor. 

R eplace capacitor. 
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Table IV: 
SYMPTOM 

1, Transmitter cannot be turned 
on. Receiver OFF-ON switch 
in ON position. 

POWER & EMISSION switch 
in CAL & NET, CW ¼, or 
CW FULL position. Red 
pilot light off. No PA fi la
ment voltage on meter. Key 
depressed . No sidetone. 

Open capacitor C257, C254, or C253. 

Open capacitor C25IB. 

SECTIONALIZING TROUBLE IN 
RADIO TRANSMITTER BC-653-A 

PROBABLE TROUBLE 

Fuses FI61 and Fl62. 

Poor connection of juck J302A and plug 
P302 or jack JI61 and plug PI61. 

Defective receiver ON-OFF switch S306. 

Defective relay KI60. 

Open or grounded IPA filament circuit if 
IPA filaments not lit. 

Open or grounded control circuit if IPA 
filaments are li t. 

CORRECTION 

Replace fuse. 

Repair or replace def ct ive component. 

Repair or replace switch . 

Replace relay. 

Refer to table V. 

Refer to table V. 



Table IV: SECTIONALIZING TROUBLE IN 
RADIO TRANSMITTER BC-653-A 

SYMPTOM 

2. Red pilot light off. No PA 
filament voltage on meler. 
IPA current indicalion on 
meter. Key d pressed. , ide
tone heard . 

3, No IPA or PA currenl on 
meter. Red pilot light on. 
IPA filament.~ on. POWER 
& El\1IS IO swil<'h in W 
¼ or CW F LL position. 
Key depressed. o sidelonc. 

4. IPA current. o PA currcnl. 
Red pilol light on. 'W ¼ 
or CW FULL position. Key 
depressed. Siclelone heard. 

5. IPA current. o PA current. 
Red pilot lighl on. 'W ¼ 
or CW FULL po~ilio11. Ky 
depressed . No sid Lon . 

6, PA current.. o IPA current. 
Red pilot on. W H or W 
FULL position. Key de
pressed. 

7. Transmitter opcrnl . on all 
positions of POWER & 
EMI ION swit h cxccpl 
VOICE position. Wilh mi
crophon operated, red pilot 
is off. 

I. IPA and PA current on meter. 
Red pilot on. ficropho11e 
operated. VOI E position. 
Speech not h ard in h adsel. 
Transmiller op rat . on CW 
po ition. 

9. Excessive IPA C'urrcnl or 
burned out IPA tube. 

10. Low IPA current. 

11, High PA current. 

12, Low PA current. 

8S2605 0 - 49 - 7 

PROBABLE TROUBLE 

Fuse Fl60. 

Defect in PA filament circuit. 

Open or grounded connections lo dyna motor. 
Defect in dynamotor. 

Fus FJO:l. 

Poor conlacl of switch SIOOC. 

Poor conla l of r lny KIO! terminal M. 

Defectiv l,.A lubes. 

Def cliv PA slnge. 

D ,fc<'l in keying r luy cir uiL. 

Fuse FIOt 

Open IPA filnmcnl. . 
Defecl in IPA tugc. 

Faulty microphone conla t. 

Poor contact of s,,itch Sl<iOB. 

Defc Liv mi rophone. 

Poor ·on Lael of jack J 180. 

Def liv modulator lub . 

Poor ontuct of swit h Sl60.\. 

Def l in modul11Lor ,luge. 

Def •l in IPA ,tag . 

Shorted cnpllcitor C 112. 

Defc Liv M Lui . 

Def cl in IPA stage. 

Def •cliv dynnmolor voltage divider. 
Leaky or shorted hypn. s capu ilor 120 

and 128. 

l>ef• liv PA tuh . 

.'horted capacitor Ct:IO. 

Defect in PA slng . 

Faulty dynamotor voltag <livid r. 

D f l in PA slog . 

CORRECTION 

Replace fuse. 
Refer to table V. 

Check connections. 

Refer to table V. 

Heplnce fu. e. 
Clean nncl adju t contact . 
Clean and adju t contacts . 
Replace PA tube \'1-10 or , ·1-11. 

Refer to table V. 

Refer lo table V. 

Replace fu e. 
lleplace tube Vl20. 

llefer lo table \ '. 

If in erting and depre sing the key t~rns 
on the red pilot light, clean 1;1nd adJu t 
the microphone contacts or Jack JI 80. 
Replace if neces ary. 

'lean conlacls. 

ltepair or replace. 

'lean and adjust. 
Rcplac<! tube Vl80. 

lean and adjust contac 

Refer lo table V. 

'heck tuning. 

Replace lube VliO. 

R fer to table V. 
H pin capacitor. 
Repine 10 lube V!OO. 

Refer to table V. 

llepla e tub Vl20. 

llefer lo table V. 
Replace defective re i tor. 

Replace capacitor . 

Retune PA Lage. 
lleplace tub V140 or Vl41. 

ll place capacitor. 

Refer to table V. 

lleplace tube Vl40 or Vl41. 
Repair or replace defective resi tor. 

Refer to table V. 
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Table IV: SECTIONALIZING TROUBLE IN 
RADIO TRANSMITTER BC-653-A 

SYMPTOM PROBABLE TROUBLE CORRECTION 

13. Only one of the four PRESET Defective capacitor in associated MO tank Replace capacitor. 
FREQUENCIES FREQ. circuit. 
CONTROLS ca nnot be Faulty contacts of switch section Sl00C Clean contacts. 
satisfactorily adjusted . Zero or Sl00E. beat note cannot be ob-
tained at this frequency. 

14. Excessive IPA current in only Faulty capacitor in selected ci rcuit. Repair or replace capacitor. 
one position of PRESET Poor contact of switch Sl00B. Clean contacts. 
FREQUENCIES FREQ. 
CONTROLS. No IPA cur-
rent dip obtained by tuning 
the associated PRESET 
FREQUENCIES IPA TUN-
ING CONTROL. Other 
positions of PRESET FRE-
QUENCIES FREQ. CON-
TROLS can be tuned for 
minimum IPA current dip. 

15. Only one position of PRESET Tap on PA coil 1143 incorrectly adjusted. Adjust tap. 
FREQUENCIES FREQ. Faulty contacts of switch Sl40A. Clean contacts. 
CONTROLS causes exces-
sive PA current which can Defective capacitor in selected circuit. Repair or replace capacitor. 
not be corrected by tuning 
the associated ANTENNA 
COUPLING control. 

Table V: LOCALIZING TROUBLE IN 
RADIO TRANSMITTER BC-653-A 

SYMPTOM 

1, Open or grounded IPA fi la
mentcircui t. IPA filaments 
off. Red pilot light off. 

2, Open or grounded control 
circuits. IPA filaments on. 
Red pilot light off. 

3, Defective PA filament cir
cuit. 

PROBABLE TROUBLE 

Fuses Fl61 and FI62. 
Open filter choke 1162. 
Poor contact, terminals I and 10 of plug 

Pl61 and jack JI61. 
DefeC'tive receiver ON-OFF switch SS06 
Open li nk in swi tch Sl64B (12-v operation). 

Open series filament ballast resistor RI67 
(24-v operation). 

Any open or grounded lead in filament cir
cuit. 

Open dynamot, -r relay series resistor RI 7S 
(24-v operat,on). 

Defective or grounded switch SI64A. 
Open or shorted dynamolor relay K160. 
Dirty contacts on dynamotor relay K160. 
Open voltage regulator tubes VI60 or VI6l. 
Open or defective interlocks Sl66 or S168. 
Poor contact on switch Sl60D . 

Fuse FI60. 
Open or grounded PA filament rheostat 

RI68 (12-v operation). 
Open or grounded PA filament rheostats 

R169 or RI68 (24-v operation) . 
Open links in link board sections SI64C 

or Sl64D. 

CORRECTION 

Replace fuse. 
Replace or repair choke. 

Clean contacts. 

Repair or replace switch. 

Adjust link for proper operation. Refer to 
figure 57. 

Replace RI67. 

Make necessary repairs. 

Replace Rl7S. 

Repnir or repla e switch. 
Replace relay. 

Clean and adjust contacts. 
RC'pln C'e lube. 
Repair or replace interlocks. 
Clean ontacts. 

Replace fuse. 
Replace rheostat or repair fault. 

Replace or repair. 

Adjust links for proper operation. Refer to 
figure 67. 



Table V: LOCALIZING TROUBLE IN 
BC-653-A RADIO TRANSMITTER 

SYMPTOM 

4. Defect in dynamotor. I PA 
filaments on. 

5. Keying relay circuit inoper-
ative. JPA current. o 
PA current or idctonr. 

6. Volt.age al all pins of lube 
VIOO are normal exc pl: 

a. ovoltngealpinS. 

b. ovoltagealpin k 

c. Low or no vollng<· nl pins 
Sand 4. 

d. Positive vollug al pin 5. 

7. No filament vollag nl pin 
2 or VJOO. 

I. Voltage al all pins of lulw 
V120 are normnl xcept: 

a. o vollag nl pin 'l. 

b. Novollagenlplnl. 

c. Low or no voltage• n l pin 
2 and plate. 

d. No vollng nl pin 4. 

•• No vollng nl pin S. 

PROBABLE TROUBLE 

Open ircuil in motor nrmalure or field. 
Oil or dirt on brushes nncl commutators. 
Worn bruslws. 

Open switrh interlock '165. 

pen windings of keying relny Kl6l. 

Links ' 16 rn und '164.F inrnrrcctly adjusted. 

Op<·n circuit in key. 'heck by operating 
mic-rophone. 

Open plule choke LJ03. 

.'horled plate bypass cnpa<·itor CI 13. 

Open resistor RIO I. 
Faulty ronlacls of R\\ilch 'JOOD. 

Open lank roil LIOO or LIO!. 
Oprn r-f coil LI 0~. 
Short cl rapnrilor 1~0. 

I..t•11ky or shorlrd rnpnrilor, JOO nncl 113. 

Open rt•sislor TI I 64. 

Lcnky rnpacitor 111. 

Shorted filaments of .\IO, MOD, or IPA 
luhes. 

Fuully IPA filament cirruit. 

Open scn•en n•sistor Hl:U . 

Op n rrsislor lll'll. 
Poor contact of witch. 100.\. 

Shorted apac·ilor C'120. 

01 en roil L 1 0 or LI 'll. 
Open choke LJ2'2. 

Shorted bypnss capnritor, CJ20 nnd 1/l8. 

Op n resistor R175. 

Shorted r sislor lll'H 
.'horl d capac·itor C125. 

Shorted resi1lor Rl20. 

Op n rc•sislor Jl12S. 

:'110 not oscillnling. 

9. No filamcnl vollag al pin.~ • horted filnmcnts . 
J and 5 of tube V120. 

10, Positive voltage al pin S or Leaky c·np1l('itor 'l l'l . 
tube VEto. 

11. Voltage a L all pins of tub 
V140 arc normal exc •pl: 

a. , o voltnge nl pin !l. 

b. , o voltage al pin S. 

c. Po itivc vollag al pin S. 

d. No pint voltage. 

Shorlt·cl hypuss ·ap111·1tur (' l 51. 

Open sc·n·t•n <·hoke LI !'l. 

Poor ·onlncl of swill'h .'!6UD. 

Dcf·c-tiv<• .\10 or IPA tuht•. or tnge .. 

Leaky <•nprtc•itor C'JS0. 

Op n fu C Frns. 
Open n•sislor R17!1. 

Short d capac1lor. '150 and '163. 

Op n pin le chok • LH 1. 

Open r si Lor Ill 71. 

CORRECTION 

Replace dynamotor. 
Wipe clean. 
Replace bru hes. 

Repair or replnce. 

Replace relay. 
Adju l links. Refer lo figure 57. 

Rrpnir or replace key. 

Replace choke . 
Replace capacitor. 

Replace re i tor. 
lean conlacL5. 

Replace coil. 

Replace coil. 
Replace capacitor. 
lleplace capacitor. 

Replace resi Lor. 
Replace capacitor. 

Replace defective lube. 

Refer to symptom I above. 

Replace resistor. 

Rrplace resi Lor. 

Clean C'lnlacls. 
Replace capacitor. 

Replace coil. 
Repiner choke. 
Replace cnpncilor. 

Replace resistor. 

Replace rcsi. tor. 
Replace cupncilor . 

Replace resi tor. 
llcplncc resistor. 

heck MO lube and :\10 stage. 

Replace Lube. 

Replace cap11cilor. 

Replncc cnpn<·ilor. 

Replace d1oke. 
'lean nud adjust conlacL-,. 

Check lubes nnd . !ages. 

Jkplncc capacitor 

lleplace fuse. 

Replace resblor. 

Replace capacitors. 

llcplncc choke. 

, Replace resistor. 
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Table V: LOCA LI ZING 
RADIO TR ANSMITTER 

TROUBLE I N 
BC-653-A 

SYMPTOM PROBABLE TROUBLE CORRECTION 

12, No filament volt11ge nt pin Shorted fi la ment s of tube VHO. Jtcpln ce t ubc. 
5 of tube Vl 40. Shorted ca pacitor CH6. R eplncc apu citor. 

Defect ive PA fi la ment circuit. R efer to sym plo111 3. 

13, No fi lament volluge ncross Shorted fi laments of tuhe Vl4 l. R cpl11cc l ube. 
pins I and 5 of tube \11 41. Shorted capacitor Cl 47. R eplace ca pa citor. 

Defective PA filnmcnt circuil. ' R efe r lo syrnplo111 3. 

14, Voltage at all pins of tube 
VISO normal except: 

• • No fi lament voltage nt Shorted fi lnments. R cp lac·c Lube . 
pin 2. Defective IPA filam ent circuit. Refer to sy mptom I. 

b, No voltage nt pin 3. Open winding between lcrmir1<11 ls I a nd fl of R ei la t:e Ira nsf orr 11 cr . 
modula tion transformer TI SO. 

C, No voll age al pin 3 and Shorted resistor Rl85 . R epla ce res is tor. 
pin 4. Open resistor Rl 84 . R epiner res is tor. 

Poor co11l11ct of swi tch S rnOE . lcnn 11ncl adj us t co nlncts 

Fuse FIO~ . R eplace fu se. 
d, Positive voltage nt pin 5. Shorted ·windings of transformer Tl 81. R eplace T I 81. 

•• No voltage at pin 8. Shorted res istor Rl 86 . Repla ce res is tor. 

Shorted capacitor Cl 82. R eplace capncilor . 

f, Higq voltage at pin 8. Leaky or ~horted capacitor Cl80. R eplace cn par itor. 
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F163 
{FUSE 

Fl64 
(FUSE FU-12-A) 

~ --- Fl60 
(FUSE FU-23) 

F1 61 
(FUSE FU-23) 

Rl77 

SPARE 
FUSE FU-23 

Rl90 · 
TLt5822 

Figure GO. Radio Tran smitter B -GS -A, fuse and coil covers removed 

Cl50-------------. 

Cl4S----------.. 
V141 '--------------,. 

Cl63 

,-------------- Rl79 

,--------------Vl40 

,,-----L143 

~~-~~~~lllfi;;lt.:::::~:z-;;::::,:~~:::;;£;-~=-:::--Vl20 

Ll40 Pl61 Rl22 Rl20 

.----++-- Cl26 

~--+-if--- R 16 7 

o--~!Hlt--t-:-- C 129 

TUBE 
CLAMPS 

.,,.--~-c 10s 

Tl.15343 

Figure 61. Radio Tra11Nmitler B -GS. -A without shield , rear right-side view. 
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Rl76 

Rl61 

V141 
V140 

R175---1.~~~ 

Ll60 --+"'"""' 
TUBE 
CLAMPS--"_...,..;.......::.ui.... 

C 140 --<-If---!, 

Ll40-~"-"!!""-" 

Cl63,---""'-'·L 

Cl64--w-'= 

c1s1--.::e.......;::;:;.; 

P161-------,,. 
Li42--------✓ 

Rl79 SCREW 
DRIVER 

Cl29 Cl 2 6 U 20 Cl22 

Ci24 

C l23 

:...;;,.,:....;;:. Rl67 
VIOO 

Xl63 

Cll 4 

CIOI 

c,02 

Ci03 

Cll6 

'----------~117 

Xl20 Cl2 7 Cl25 Rl 24 Rl65A Cl05 CIOG TLl!,J◄4 

Figure 62. Radio Transmitter BC'-653-A without shields, rear l~ft -.<1ide view. 

V160 

Rt&O RIGI '. I 71 Cl 4 5 1141 Rl79 Vl40 

Figure 63. Radio Tran.~mitter BC-653-A without shields, top view. 

V tOO 

V 120 

Ci?6 
Cl50 
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X204---

V (1..omp 
Lt.t-54) • 

T30I, T302 

-----------------V2Q2 

203 

- ----- Oyromo or !:>2 5 , 

,..------P250 

Binding Posts 

306 

31 I 

306 

.-IH-- P:51 

==~- :< 306 

~ 15346 

Figure 64. Radio Receiver B -65t-A without ca.se, rear right-side view. 
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:) y~01101 r :),. 

10W·40 · A ) 

' 251---'-----

P~50 - ---_.; 
a1r-01/"9 co.,ts 

T .,':,1--------'---i 

T3C9 ----..:....: 

P302----

Figure 65. Radio Receiver BC-652-A without case, rear left- side view. 
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Left Side· 
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?. 

R3 8 

32 3 

TLl54 18 

R3 0' 

R308 

rn:H 

C329 

C36G 

Righ t S,de 
Fr om Rear 

Figure 7£. Radio Receiver BC-65~-A disassembled, top m:ew of lower sicle-panels. 
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Figure 73_ Radio Receiver B l'-662- 1, top and bottom views of coil units. 
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J302 J303 

J 30 I - R302 

R346 ____ C357 

R355 . RIGHT SIDE 
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Figure 7 4. Radio Receiver BC-652-A without case, bottom view. 
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SECTION XIII 

Repairs 
103. REPLACEMENT OF PARTS 
IN RADIO RECEIVER BC-652-A. 

All the parts in Radio Receiver BC-652-A are 
readily accessible and are easi ly replaced if they 
are found to be defective. 

a. In the event that the BAND CHANGE 
switch is found faulty and requ ires replacement, 
the wires connected to the switch should be marked 
carefully with tags or other markings to avoid 
misconnection when the new switch is install cl. 
This pra.ctice is recommended in all cases where 
parts to be replaced req uire the disconnection of 
numerous wires. 

b. If the CW-MVC-A VC switch is defective and 
requires replacement, first loosen output trans
former T312. Loosen the two setscrew. in the 
knob of the switch, using the smaller of the two 
setscrew wrenches found on th e inside back wall 
of the receiver case. Remove the knob, the two 
felt washers, and the metal washer from the knob 
shaft. Remove the nut holding lhe switch lo the 
front panel by using a pair of long-nose pliers or a 
hollow-shank socket wrench. Move lbe switch back, 
away from the front panel enough lo clear the 
front panel, and lift the switch up to a position 
where all connections to the switch are accessible. 
Since this switch is a two-wafer multiple-connec
tion switch, it is advisable Lo tag or otherwise 
mark each wire disconnected for ident ification when 
connecting the new switch. 

104. REPLACEMENT OF PARTS 
IN RADIO TRANSMITTER BC-653-A. 

The replacement of some of the parts in Rad io 
Transmitter BC-653-A requires additional precau
tions. These parts include the replacement of the 
POWER AND EMISSION swi tch, the METER 
SW, and the BAND CHANGE switch. To re
place any of these parts, it will be necessary Lo 
remove the top of the transmitter. Use the set
screw wrenches found in id e lhe PA COIL com
partment to loosen the setscrew secu ring lhe knobs 
for all three of these switches. Remove the knobs. 
R emove the three screws holding the FIL & PL 
CURRENT meter an<l slide the meter forward. 
Remove the four screws holding Lhe escutcheon 
plate for the three switches and the meter. 
a. To replace the POWER AND EMISSION 

switch, loosen the large nut holding this switch 
to the front frame. Unsolder the solid wire con-

96 

necling the switch Lo a ground lug on the frame. 
sing the setscrew wrench, loosen the setscrews 

holding the B.DH) CHA GE switch haft. Re
move the shaft. . lide the POWER AND EMI -
SION switch hack away from the front panel 
until it clears the shaft opening. Lift the switch 
up until it is clear of the transmitter top. The 
wires Lo the switch are now acccs ible and can 
be removed easily. ~lark each wire with a tag 
or other suitable marking as it i removed, to 
identify it when installing the new witch. 

b. The {ETER SW can be reached through 
the opening left by lhe removal of the FIL & PL 
CURRENT meter. 

c. To reach the BAND CHANGE witch, re
move the left nd and back of the transmitter. 
Loosen lhe setscrews holding the center switch 
!-ihaft in position through the variou. wafers. Re
mov this center shaft. The switch may then be 
rcplaC"cd in s clions. IL is important , however, to 
be sure that all wafers of lhe switch are in the 
same relative position al the t ime the haft is 
removed. Cheek the new , witch section to see 
lhal the rotor of the switch sec tion is identical 
with lhc J osition of the wafer being removed. 
Excrcis extreme care in soldering to a switch of 
this lypc. Any undue pressure on the contacts 
will result in darnag Lo the sw itch and wi ll render 
Lhe repair use! ss. 

105. EMERGENCY REPAIR 
OF RADIO RECEIVER BC-652-A. 

Trouble may exist in a com ponent of the equip
ment al a Lime when the equipment is most vitally 
need cl. Ry becoming fami li a r with the trouble
shooting cJ,arts in section XII of thi manual, the 
operator lllay b able lo sec tionalize the fault to 
a specific ci rcuit which may then b isolated, and 
thereby keep lhe equipment in opera tion dttring 
the period of crhcrgency. The following emergency 
repairs may be made only as temporary repairs 
until such time as the eq uipment may be properly 
serviced. 

a. If, through scctionali;,;ing, the antenna stage 
in Radio Receiv r BC-652-A is found faulty, re
move r-f amplifier Lube \1301. Disconnect resistor 
R305 and ground r-f transformers T303 and T304 
al the jun ·Lion lo which lhe resistor wa connected. 
Connect a jumper wire from lhe p late (pin 8) of 
Lube V301 lo lhe antenna posl of the recei,·er. 
This simp le repair cffcclively removes the antenna 
!-ilagc and will allow Lh e receiver Lo operate. How
ever, the volume, se l clivily, and sensitivity will 
lie reduc cl. 

b. If the trouble is found Lo be in the r-f uni t, 
remove r-f amplifier tub V301 and connect a 
jumper wire between lhe stator plate of tuning 
capacitor C308A and the stator plates of tuning 
capacitor C308B. This will effectively ut out the 
r-f stage. 



c. The first i-f stage may be i olaled in case 
of trouble by removing i-f tube V303 and connect
ing a jumper wire between pin 8 of tube V303 and 
pin 3 of tube V302. Dis onnecl resistor R~ll. 

d. The second i-f stage may be isolated in ca e 
of trouble by removing lhe second i-f tube , 304 
and connecting a jumper wire from pin 8 of tube 
V303 to pin 3 of tube V304. Di connect re istor 
R314. The noise limiter will be inoperative with 
this type of emergency repair. If it is known that 
the noise limiter is operative and thal the i-f 
amplifier tube V304 is not faulty, an alternate 
method of isolation may be used and the noi e
limiter action of the receiver will be retained. To 
use this method, disconnecl the grid from its 
original connection to lran former T308. Remove 
i-f ampl ier tube V303 and connect a jumper wire 
from pin 4 of tuhe V303 to the grid rap of tuh 
V304. 

e. The th.ird i-f amplifier stage may be i olated 
by removing i-f amplifier lube V305 and conn ct
ing a jumper wire from pin 8 of tube V305 to 
pin 3 of tube V304. Disconnect resistor R318. 

f. Frequency shift of Radio R c iver BC-652-.\., 
due to movement of the tuning control aus d by 
vibration during veh icu lar operation, may be lim
inated by proper adjuslm nt of the f rieti n brake. 
Select the correcl sets rew wrench from the inside 
rear wall of the receiver ·abin L, and loosen the 
two setscrews in the tuning knob. Remove the 
knob. Be sure that lh phosphor-bronze spring is 
placed in the retainer holes and that the washer 
is placed on the spring. Replace the tuning knob 
on the shaft and push the knob hack toward the 
panel, so as to obtain pre surf' on the pho phor
bronze spring. Tighten th s tscr w on th knob, 
securing it to the shafl. 'heck the tuning knob 
for ea e of tuning and suff'cienl frictional pressur 

106. EMERGENCY REPAIR 
OF RADIO TRANSMITTER BC-653-A. 

a. Emergen y repair of Radio Tran milt r 
BC-653-A is impractical and difficult. If th equip
ment is operating from a 12-volL input, on of the 
p-a tubes V140 or V14 l may he eliminated if re
placements ar not available. In this case, op ration 
of the transmiller shou ld h mad on r duced 
power to prevent damage lo the remaining JHl 

tube. The pow r may Ii r duC' d by p rating n 
CW¼-

b. If the antenn a current rncl r h comes burned 
out or damaged lo the xl nl Lhal iL is op n
circuited, con nect a jun,pt' r wir h tween the lwo 
meter connections Lo ·omplete Lh ircuiL lo ground 
and permit the Lransmiller Lo op rat . , e a 
¾-watt neon lamp to heck th loading of Lhe 
antenna. A lamp of this type wi ll glow in lhe 
presence of radio frequencies. Hold the lamp in 
your hand and touch the m lal n I lo any circuit 
carrying r-f energy. The luning of lhe stage Lo 
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Figure 76. lladio 'et , CR-506-A, A crew
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resonance will be roughly indicated by the brilliance 
of the lamp. 

107. RUSTPROOFING AND REPAINTING. 

a. If the finish on the case is badly scarred or 
damaged, touch up the exposed surf aces in order 
to prevent rust and corrosion. Using # 00 or #000 
sandpaper, clean the surface down to the bare 
m~ until the finish is bright and smooth. Apply 
pBIDt with a small brush. 

CAUTION• The use of steel wool is not recom
mended. A_Uhough it removes :ust rapidly, the 
,mall particlea of. the metal whi~h often fall into 
tl&S caae ca'U8e internal electrical shorting or 
grounding of circuits. 

b. If a complete repainting job is necessary 
proceed as follows: ' 
(1) Remove the receiver chassis from the case 
and the outside cover plates from the transmitter. 
(i) Clean corroded metal on case and plates with 
dry-cleaning solvent. 
(8) If the dry-cleaning solvent does not remove 
the rust, use sandpaper to complete the rust re
moval. 
(4) Spray-paint the entire case and the cover 
plates, usin_g a paint which is authorized by exist
mg regulations. 

108. SPECIAL TOOLS. 

,The following special tools (fig. 76) are supplied 
with Radio Set SCR-506-A : 

a. Transmitter Tools. 

(1) One screwdriver, 7 inches long, is located under 
the i-p-a tube cover plate. It is used for locking 
the tube clamps on Tube JAN-807 (VT-100) and 
on Tubes JAN-SH, (VT-154). 
(i) Two identical sets of three setscrew wrenches 
are used for tightening the knobs and flexible 
shafts of th~ t~ansmitter cpnt~ols, and the couplings 
!'Jld gears. m~1de the transmitter chassis. One set 
18 located ms1de the p-a coil compartment, and the 
other under the cover plate of the p-a tubes. 

b. Receiver Tools. Two setscrew wrenches are 
located on the inside back wall of the receiver 
case. These wrenches are used to tighten the set
&en:ws in . the knobs on the front panel of the 
radio receiver. 

109. UNSATISFACTORY EQUIPMENT REPORT. 

When trouble occurs in Radio Set SCR-506-A 
more often than the repair personnel feel is normal, 
W.D., A.G.O. Form No. 468 (fig. 77) should be 
filled out and sent to the Office of the Chief Signal 
Officer, Washington i5, D.C. 

SECTION XIY 

Alignment and 
Adjustment of Radio 
Receiver BC-652-A 

CAUTION• Realignment should never be under
taken without first determining that it ia defi
nitely necessary. 

110. GENERAL, 
During manufacture, Radio Receiver BC-65!l-A 

is carefully adjusted and should seldom require 
realignment. However, if unusually severe use bas 
resulted in lack of sensitivity, it may become 
necessary to realign the set. The complete align
ment procedure includes, in the order listed, the 
adjustment of intermediate-frequency (i-f) ampli
fier, beat-frequency oscillator (BFO), wave trap, 
high-frequency (h-f) oscillator trimmer, radio-fre
quency (r-f) amplifier, and antenna trimmers. It 
is not recommended to make any one adjustment 
alone but to follow the entire alignment and 
adjustment procedure. Use a visual i~dicating 
output meter, a signal generator t~at w;1ll cover 
the required frequencies, a IOO-m1crom1crofarad 
(mmf) capacitor, an alignment tool, and a headset. 

111. PRELIMINARY STEPS. 
a. When servicing Radio Receiver BC-65!l-A, 

remove it from Mounting FT-!l53-A by loosening 
the three Dzus fasteners which secure it in its 
case. Two of these fasteners are located on the 
upper front corners of the receiver panel and one 
just below center at the rear of the case. Remove 
the receiver chassis from the case, and note that 
all alignment adjustments are located inside the 
chassis and are reached by removing the crystal
frequency calibrator. 

b. Remove the coupling lead between the two 
chassis by disconnecting the grid clip on the rear 
of the receiver antenna binding post. 

c. Remove the calibrator from the chassis by 
taking out six screws on the front panel and two 
screws projecting down through the vertical posts 
in the rear. Separate the two chassis, but leave 
plug P!l51 in socket J804 so that the dynamotor 
will remain connected. 

d. Remove the bottom plate from the receiver. 
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e. Complete the disabling circuit by grounding 
pin 8 of plug P30Q. 

f, Connect a storage battery to the A+ and A -
posts at the rear of the calibrator. 

NOTE: The voltage of the storage battery must 
correspond to the nameplates on the dynamotor 
and on the receiver panel. 

g, The receiver is now ready for alignmcnl. 

112, INTERMEDIATE-FREQUENCY ALIGNMENT. 

a, Turn on the signal generator and the receiver, 
and allow them to warm up for at least 15 minutes. 

b. Connect the output meter to contacts 5 and 3 
on output transformer T312, or plug the output 
meter into jack J301. 

c. Set the signal generator for modulated output 
(400 cycles, 30 per cent) and calibrate iL for 915 
kc, the intermediate frequency of Radio Receiver 
BC-65Q-A. 

d. ~onnect the output lead through a 100-mmf 
capacitor to the control grid (pin 4) of third i-f 
amplifier tube V305. 

e. Set the receiver control to 1\1VC, and the 
INCREASE OUTPUT control to maximum. Dur
in& alignment, keep the signal generator attenuator 
adJusted for a minimum reading on the output 
meter. 

f. Adjust the cores of the fourth i-f transformer 
T310 to give the maximum reading on the output 
meter. One of the adjustments is above the chassis, 
?n top of the i-f transformer (fig. 67); the other 
1s below the transformer, accessible from the bot
tom of the chassis (fig. 70). 

_g. Transfer the signal generator leads to the 
gnd (tube cap) of second i-f amplifier V304, and 
reduce the signal input to avoid overloading. 
. h. Adjust the cores in third i-f transformer T309 
m the same manner used for the fourth i-f align
ment. 

I. Repeat this procedure at the grids of first i-f 
amplifier V303 and converter tube V302. Once 
the stage has been aligned, and the signal input 
moved to the next preceding stage, it should not 
be necessary to readjust any of the aligned stages. 

113. BEAT-FREQUENCY 
OSCILLATOR ADJUSTMENT. 

a, Without changing the setting of the signal 
generator from 915 kc, feed the output into the 
grid converter tube V302. 

b. Switch the signal generator to give an un
modulated signal. 
. c. Insert the headset plug into the PHONE 
Jack. 

d, Turn the CW-MVC-AVC control to CW. 
e. Adjust capacitor C356, located in coil unil 

T311 , until zero beat is obtained, then turn it 
~ither :way until an audio note of desirable pitch 
1s received. 

f. Remove leads and replace shield onto the 
bottom of the chassis. 
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g. Remove headset. 
h. The following alternate method of adju ting 

the BFO may he u. ed. Adjust capacitor C356 until 
zero beat is obtained. At this poinL the BFO i 
exactly on the intermediate fr quency. If thi 
method of adjusling lhe BFO has been used during 
c-w operation, the TU I G dial must he lightl,v 
detuned from zero heal to ohlain a suitable audio 
signal. 

114. WAVE-TRAP ADJUSTMENT. 
a. Without changing Lhe selling of the signal 

generator, procerd wilh the wave-Lrap adjustment. 
Two wave traps ,\J"C provided, one in the antenna 
section and a 'econd in lhe r-f ection. 

b~ Tran fer the oulpul of the signal generator 
to the antenna binding po. t, and adju t the atten
uator control for two-Lhird deflection on the out
put meter. (The I TCREA E OUTPUT control i 
still at maximum. ) 

c. Switch the signal generator to give a modulated 
signal. 

d. Adjust coil L302 in the antenna- hield can 
and coil L303 in the r-f shield can for minimum 
reading on the meter. 

e. Check both adjustments for minim um read
ings al all dial positions. 

11 5. HIGH-FREQUENCY 
OSCILLATOR ALIGNMENT. 

The h-f oscillator requires a lignmcnl wit never 
the tuning-dial reading i nol correct for ei ther 
band. 

CAUTION, If the dial readings are correct 011 

both bands, do 110! realign the osciffalor. 

a. BAND 1. 
(1) et th receiver CW-i\1VC-A V control to 
MVC. 
(2) et the BA D CUA GE swiLch lo BA TD l. 
(3) Tune the receiver lo a quiet place on the dial 
between 3 and 3.5 megacycle . 
( 4) Connect the signal generator th rough a 100-
mmf capaciLor lo lhc antenna post. 
(5) a librate th signal generator to the same dial 
reading as the receiver. 
(6) Turn the attenuator for a low reading on the 
output meter. 
(7) Adjust oscillator Lri111m r C3Q8, marked 3.33 
M , located in oscillator transformer T305, for 
maximum d fleclion on the output meter. 
(8) Set the receiver T I IG dial to 2.1. 
(9) Scl the input signal generator frequency to the 
same frequency (2.1 me) . 
(10) Adjust the tuning slug, marked 2.1 MC, for 
ma:i:imwn deflection. It is localed in oscillator 
transformer T305, and reached from the bottom 
of chassis. 
(11) Return both dials lo their former po ition __ 
(IQ) Repeal operations (7) through (11) above. 

b. BAND 2. se the same pro edurc a, for 
BA D I with the following exceptions: 



(1) et the receiver IlAND HA GE switch to 
BA D 2. 
(2) et the signal generator and receiver TUNIXG 
dials to 5. 7. 
(3) Adjust oscillator trimmer C330, marked 5.7 
MC, for maximum deflection. IL is located in 
transformer T306. 
(4) Set the receiver T NI G dial and signal 
generator to 3.6 me. 
(5) Adjust the tuning slug, marked 3.6 iC, for 
maximum d flection . It is localed in transformer 
T306. 
(6) Return the recei ver and signal generator dial 
to their former positions. 
(7) Repeat operations (2) through (5) above. 

116. RADIO-FREQUENCY AMPLIFIER 
AND ANTENNA ADJUSTMENTS. 

a. BAND 1. 
(1) With the signal generator and r ceiver control 
set as before, change the receiv r BAND CHA IGE 
switch to BA D l. 
(2) Adjust r-f trimmer capacitor 314, marked 
BI, for maximum defle lion. IL is localed in trans
former T303. 
(3) Adjust antenna trimm r capacitor C302, 
marked Bl, located in lransf rm r T301, for 
maximum def! ction. 

b. BAND 2. Follow lhe sam procedure as for 
·BA D I, with th e following exceptions: 
(1) Set BAND CIIA TGE switch lo Il,\.. D 2. 
(2) Set the signal generator ancl r cei vcr T NIN G 
dials to 5. 7. 
(3) Adjust r-f trimm er 315, mark cl BZ, localed 
in transformer T304, for max1·mum cl fleclion. 
(4) Adjust antenna lrimm r C303, marked Il , 
located in antenna lran. form er '1'30 , for ma:rimum 
deflection. This completes alignm nl procedure. 
(5) Remove output meter and signal generator. 
(6) Replace crysl al-freq uen y alibralor. 

117. CRYSTAL-FREQUENCY CALIBRATOR. 

Should any of the tub . be repla cl, it will be 
necessary to adjust th 20-kc multivihralor control 
R208. The control, a dual variable re. i tor, i 
located next to the clynam Lor wh n vi wing th 
calibrator from the top. (. c fig. 66.) 

a. Turn on the radio r C iver and ry tal-fre
quency calibrator for a warm-up p riod of 10 
minutes. 

b. Throw the I TERVAL swil h to 100 KC. 
The CW-MVC-AV swiLch is s L al 'W. 

c. Tune Radio R eceiv r B '-653-A lo the 2-m 
crystal harmonic note. This note will be pre ent 
even though the 20-kc mullivihrnlor -tag i in
operative. This applies a lso in th ca e of the -.1-
me signal. 

d. Throw the I TERVAL swit h to 20 K ' and 
turn the receiver dial hetw n ~ and .1, counting 

the number of beats between these two crystal 
point . There should be four beat , one every 20 
kc. If more or less than four beats are present, 
adju t multivibrator control R208 until the desired 
four beats are heard . 

e. Set the radio receiver to any one of these 
four intervening beat and rotate control R208 
throughout its range, noting at which points the 
beat falls out. The correct setting for control R208 
is midway between these fall-out points. If one 
poin L i found, but the second falls out of the 
control range, set the control midway into the 
operating region of the control. However, when 
the operating region is !es than 120 degrees, check 
for fau lty tube . 

f. When Cry ta! Unit DC-15-A is used, adjust 
trimmer capacitor C201 to set the crystal fre
quency at exactly 200 kc. However, if Crystal 

nit FT-241-A is u ed, adjust capacitor C201 to 
maximum capacity. Thi is done by adju_sting the 
shaft until the red portion of the screw 1s toward 
the rear of the cha sis and the lot is in line with 
the mounting screw . (See fig. 66. ) 

g. Coil L201 and capacitor C230 constitute the 
cry tal-o ci llator tank circuit. When using Crystal 

nit D -15-A, the circuit is re onated to 235 kc; 
when u ing Cr.y ta! nit FT-241-A, the circuit 
is re onated to 200 kc. Resonating is accomplished 
by ad ju. ting an inductive lug within the coil. 

e a vacuum-tube voltmeter connected across 
coil L201 as an indicalor. Connect a ignal gener
ator, in series with a 75,000-ohm resistor across 
the tank circuit. (A cathode-ray o cilloscope may 
be uh tituled for the vacuum-tube voltmeter.) 
With the CFC O~-OFF switch at OFF position, 
vary the slug of coil L201 for maximum in~ication. 

h. oil 1202 i the hexode plate-circuit choke 
and hould be re onated to the crystal ~requen?Y· 
In Lhi case, adju tment i be t accomph~hed with 
the cry tal-frequency calibrator operating. Con
nect the vacuum-tube voltmeter aero s coil 1202 
and adju t the slug until 1naximum voltage is 
indicated. 

I. In an emergency, when neither a signa_I gen
erator nor a vacuum-tube voltmeter is ava,Iable, 
an approximate adju tment may be made hJ'. draw
ing tne lug all the way out, and th~n turmng the 
a.dju t ing crews ix complete turns m. 

11 8. MINIMUM TEST REQUIREMENTS 
FOR RADIO RECEIVER BC-652-A, 

a. General. This paragraph is to be used ~s a 
guide in determining the quality of a repa1~ed 
Radio Receiver BC-652-A. Radio equipment wluch 
pa . e the tests outlined below is suit3:ble fo: field 
operation. If each repaired radio set 1s subJ~cted 
lo the test de cribed in this paragraph, umform 
high-quality operation of each et is assured. 

b. Electrical Check for Radio Receiver 
BC-652-A. heck the receiver electrically, using 
the chart hown in table, I (Page 163) as a guide. 
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c. Moving Parts and Finish. In addition to the 
electrical tests described in the test chart, the re
ceiver should be checked for smoothness of opera
tion in moving or rotating parts, and for condition 
of the finish. 
(1) Check the radio set for cleanliness inside and 
outside. 
(2) Rotate all tuning and volume controls. These 
should be smooth in operation across the arc of 
rotation. There should be no appreciable backlash 
or slipping of controls. 
(3) Try all switches, both rotary and toggle. They 
should snap firmly into each contact position. 
(4) Insert the appropriate plugs into the proper 
jacks. They should seat firmly and make good 
contact. 
(5) Check fuse holders to see that fuses may be 
removed easily, yet lock tightly when inserted. 
(6) Observe the condition of the finish and plat
ing. Both paint and plating should be free from 
corrosion, blisters, flaking, bare or worn spots, or 
deep scratches. 

119. TEST INSTRUMENTS REQUIRED. 

The following instruments are required to make 
the tests outlined in table VI (P age 168): 

a. R-f Signal Generator With Metered Out
put. The signal generator should cover the range 
of frequencies from 2,000 to 6,000 kc. It should 
have provisions for modulating the output signal 
at audio frequencies ranging from 200 to 3,000 
cycles. (If the r-f generator does not have internal 
modulation capabilities, a separate a-f generator 
may be used to modulate the r-f signal externally.) 

b. Output Meter With 4,000-ohm Impedance. 
The output meter included with Test Equipment 
I-56-( ) or IE-9-C is of the proper t ype. 

c. Volt-ohmmeter or Multimeter. The meter 
must have an a-c sensitivity of 1,000 ohms per 
volt or greater, and ranges covering from 0- 10 
volts to 0- 150 volts. The Weston No. 772, RCA 
Voltohmyst (included in Test Equipment IE-9-C) , 
or its equal is satisfactory. 

d. Dummy Antenna Consisting of 100-micro
microfarad Mica Capacitor. 

e. Output Load Resistors: 

(1) 4,000-ohm, 5-watt, noninductive resistor . 
(2) 8,000-ohm, 5-watt, noninductive resistor. 
(3) 250-ohm, 5-watt, noninductive resistor. 

_f. Plug PL-55. The plug should be equipped 
with two 6-inch wires terminating in alligator clips. 

CAUTION1 When measuring output voltages, first 
set the meter to the highest available range and 
then adjust it to the appropriate range. 

IOt 

SECTION XY 

Alignment and 
Adjustment of Radio 

Transmitter BC-653-A 
120. GENERAL. 

All alignment adjustments for Radio Transmitter 
BC-653-A are located inside the transmitter chassis 
and can be reached by removing the top, back, 
end, and bottom covers and the set of internal 
protective shields. Stand th~ radio tra~sm!tter on 
its right end when checking and ahgnmg the 
circuits. 

121. MASTER-OSCILLATOR ALIGNMENT. 

During norm al operation of t~e transmi~ter it 
is not necessary to make any ad1ustments m the 
m-o circuit, except from the front panel. However, 
should any circuit elements be changed, it may 
become necessary to align this oscillator. The MO 
RESET LF-HF control is normally used at center 
scale. If it has to be turned more than 20 divisions 
from that position, it should be brought back to 
t he center by adjusting capacitor Cl06. This ca
pacitor will be found in the lower right-hand 
compartment as the transmitter is viewed from 
the rear (fig. 61). Should alignment be necessary, 
turn on the crystal-freq uency calibrator and the 
receiver, and turn the transmitter POWER AND 
EMISSIO switch to CAL & NET. After a warm
up period of 10 minutes, t urn off the transmitter 
and proceed as follows: 

a. Turn the receiver CW-MVC-A VC switch to 
CW, and the TUNING dial to 2.2 me (channel 10). 

b. Turn the CF C OFF-ON switch to ON, throw 
the I r TERVAL switch to 100 KC, and zero beat 
the receiver to the calibrator. Turn the CFC 
OFF-ON switch to OFF. 

c. With the transmitter BAND CHANGE 
switch at LF, switch to CAL & NET and rotate 
the TUNING LF-HF control to channel 10 on 
the LF co unter. This corresponds to a frequency 
of 2.2 me. 

d. Adjust the transmitter for zero beat with 
the receiver by means of the MO RESET LF-HF 
control. 

e. Rotate the transm itter TUNING LF-HF 
control and the receiver TUNING control to 
channel 40. If the master oscillator is covering the 
LF range correctly, channel 40 (2.8 mega.cycles) 



will zero beat in the receiver without readjustment 
of the MO RESET LF-HF control. (It may be 
necessary to move the channel counter dial ap
proximately ½ of an inch to obtain zero beat.) 

f. If the channel counter dial has to be moved 
more than ½ of an inch, the transmitter needs 
further alignment. Should further alignment be 
necessary, proceed as follows : 
(I) Turn off the transmitter and withdraw it from 
the mounting. Stand the transmitter on end and 
remove the bottom shield and the inner shield 
covering coils LIO0 and LI0l. This inner shield 
is located near the center toward th e front of the 
transmitter. 
(!l) If zero beat occurs when the channel-counter
dial indicating line is above the fix d reference 
line, increase the inductance by turning the ad
justing screw of coil LI00 one full turn clockwi e. 
To decrease the inductance when the channel
counter-dial indicating line falls below the fixed 
reference line at zero beat, turn the adj u ting 
screw one full turn counterclockwi e. Replace the 
shields (hold temporarily in place with two crews), 
and slide the transmitter back on the mounting. 
(S) Turn on the transmitter and rep at steps c and d. 
The MO RESET LF-HF control should be read
justed to compensate for the change in inductance 
of LIOO. 
(4) Repeat step e and check for error at channel 
40. If the error is in excess of the ½ inch allow
ance, repeat steps (1) and (2) until the error ha 
been reduced to a value withic th allowable 
limit. 

g. Check the HF band in the am manner 
(subpars. c through f above) exc pt that the 
BAND CHANGE switch i in the IIF po ition, 
coil LIOI is to be ad justed, and hannels 65 
(S.8 megacycles) and 120 ( 4.4 megacycle ) are 
used in place of channels 10 and 40. 

h. Replace all shields and reche k the MO 
RESET LF-HF control. Turn the transmitter off. 

122. INTERMEDIATE-POWER-AMPLIFIER 
ALIGNMENT. 

This stage is adjusted after the ali gnment of 
the master oscillator so that the two stage track. 
The LF band is broadly tuned by m an of a 
nonadjustable slug in coi l L120 and will r quire 
no adjustment. The procedure to b u ed in de
termining the need for HF band ali gnm nt i a 
follows: 

a. Switch the transmitt r Lo AL & ET, the 
BA D CHANGE switch to HF, and the ETER 
SW to IPA PL. 

b. Rotate the T I LF-HF control aero s 
the entire HF band from ·hann el 50 to channel 
125, noting the reading of the meter. If this 
reading is 8.5 or below, the intermediate power 
amplifier is correctly aligned on the HF band . 

c. If the meter reading exceed 8.5 , turn th 
set off, remove the back and top c v r , and 
proceed as follows: 
(1) Inspect capacitor 126 (mounted on lop of 
capacitor C129 at the rear of the i-p-a compart-

ment (fig. 62) ) to determine whether it is a two
plate capacitor (one fixed and one movable plate). 
(2) If it is a two-plate capacitor, adjust it for 
maximum capacitance by fully meshing the plates. 
Turn the set to CAL & NET and rotate the 
TUNI G LF-HF control to channel 80. Adjust 
the slug screw of coil L121 {located on the base 
of the i-p-a compartment at the front of the trans
mitter (fig. 63)) for a minimum reading of the IPA 
PL meter. This will resonate the intermediate 
power amplifier to the master oscillator. 
(8) If capacitor C126 is not a two-plate capacitor, 
t urn the set to CAL & NET and rotate the TUN
ING LF-HF control to channel 80. Adjust capac
itor Cl26 for a minimum reading on the meter. 
( 4) Rotate the tuning control toward the higher 
channels while observing the meter reading. If 
the reading remains below 3.5, no further adjust
ment is necessary. 
(5) If the reading increases at the higher channels, 
adjust capacitor CI26 for minimum meter reading 
at the channel where the reading exceeds 3.5. 
(6) Turn back to channel 80 and adjust coil L121 
for minimum reading of the IPA PL meter. 
(7) Recheck the setting by rotating the tuning 
control from channel 80 to channel 125. If the 
meter reading exceeds 8.5 on the check, repeat 
steps (5) and (6) until the proper ~esul!s are 
obtained. The intermediate power amplifier _is now 
aligned and will track with the master oscillator. 

123. POWER-AMPLIFIER BIAS 
AND MODULATION ADJUSTMENT. 

The control marked RI77, located behind the 
fuse panel (fig. 60), is used to set the b_ias voltage 
for the p-a tubes during voice operation. Under 
ordinary circumstances this control need not be 
touched as it has been properly set by the manu
facturer. If for some reason this adjustment has 
been tampered with, the following steps are used 
to correct it: 

a. Tune up the transmitter after it has been 
properly loaded into the vehicular antenna or to 
phantom Antenna AN-27-( ). Set the POWER 
A D EMISSION switch to CW FULL. Note 
the reading of the ANT CURRENT meter. 

b; witch to VOICE and press the microphone 
switch. The reading on the ANT CURRENT 
meter should be approximately one-half that ob-
tained on CW FULL. 

c. If it is not, adjust R177 unt~l such ~ change 
in reading occurs. This change m reading ~ay 
not hold true across the whole range of frequencies, 
but slight variations from point to point may be 
disregarded. 

d. Potentiometer RI90, located to the left of 
Rl 77 behind the fuse panel, controls t~e per
centage of modulation. It is set for_ approximately 
90 per cent modulation, and will ~arely need 
changing. A sufficiently accurate setting may be 
obtained by rotating the s~aft ?f RI90 al~ the way 
to the left, and then turning 1t to the nght one-
third of a turn. 
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124. TEST INSTRUMENTS REQUIRED. 

The following test instruments are required in 
the alignment and adjustment of Radio Trans
mitter BC-653-A : 

a. Voltohmmeter of Test Set I-56-( ), used to 
make voltage and resistance tests in Radio Trans
mitter BC-653-A. 

b. Tube tester of Test Set I-56-( ), used t() 
determine the condition of the tubes in the trans, 
mitter: 

NOTE1 TM 11-303, TM 11-2613, TM 11-£6£6, 
TM 11-2627, and TM 11-321 describe the use 
of Test Set l-56-( ). 

SECTION XYI 

Presetting 

125. GENERAL 

Radio Transmitter BC-653-A pro
vides five operating channels or fre
quencies which can be quickly selected 
by turning a switch. Four channels 
are labeled A, B, C, and D; the filth 
is labeled LF-TUNABLE-HF. Para
graph rn6 describes the method of 
presetting channels A, B, C, and· D; 
paragraph rn7 describes the method 
of presetting the TUNABLE channel. 



1 

126. Presetting 
the Transmitter 

(PRESET FREQUENCIES) 

The m-o, i-p-a, and modulator tubes of Radio 
Transmitter BC-653-A are of the slow-heating 
type. These transmitter tubes have been so con
nected that they are energized when the receiver 
OFF-ON switch is thrown ON. Since the receiver 
is usually on for long periods of time, these trans
mitter tubes are kept warm for instant use. The 
fo llowing steps preset the transmitter : 

2 

1. Select the four frequencies to be 
designated A, B, C, and D. Log these 
frequencies on the TUNING RECORD . 
This record plate is of white enamel, 
found on the left protective cover. Remove 
this cover. 

2. Turn the POWER AND EMISSl(?N 
switch to OFF. Do this before adjustmg 
the link assemblies. 
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3. Remove the MO COILS PRESET FRE
QUENCIES cover plate to reach the m-o 
coil links. There are eight links, two for 
each of the four preset channels. 

4 

5 

106 

4, Adjust the eight llnks In pairs, If the 
A frequency is in the LF band, set the 
pair of A links to the left. If the A fre
quency is in the HF band, set the A links 
to the right. Repeat this procedure for 
link-pairs B, C, and D. The LF range is 
~.0 to 3.0 me and the HF range is 3.0 to 
4.5 me. 

5, Remove the IPA COILS PRESET FRE
QUENCIES cover plate, There are four in
termediate p-a coil links, marked A, B, C, 
and D, corresponding to the four preset 
frequencies. Adjust the four links in the 
i-p-a stage to match the LF or HF positions 
of the m-o coil links. 

6 

6, Replace the MO COILS PRESET FRE
QUENCIES cover plate and the IPA 
COILS PRESET FREQUENCIES cover plate 
before proceeding further . 

7-8 

7. Turn the BAND CHANGE switch to 
position A to set up the first frequency, 
This places into service all circuit com
ponents necessary for transmission on the 
A channel. 

8. Throw the METER SW to IPA PL and 
turn the POWER AND EMISSION switch 
to CAL & NET. This starts the dynamotor, 
turns on the p-a filaments, and applies 
plate voltage to the m-o and i-p-a tubes. 
The m-o and i-p-a stages function at this 
point, but the screen grids of the p-a 
tubes are given negative bias when the 
POWER AND EMISSION switch is at 
CAL & ET. This prevents the p-a stage 
from amplifying the signal from the pre
ced ing stages. The receiver, as a result, 
picks up the relatively weak signals from 
the master «;>scillator in tead of the very 
strong p-a signal. 



9 

9. Adlust the receiver for c-w recep
tion (par. 37). Set the receiver TU I G 
dial to the corresponding transmitter chan
nel or frequency. 

10 

1 O. Rotate the PRESET FREQUENCIES 
FREQ. CONTROL A until zero beat Is 
heard. A zero beat indicates that the 
master oscillator is correctly set to the 
A channel. 

11 

11. Adlust the PRESET FREQUENCIES 
IPA TUNING control until resonance Is . 
reached with the master osclllator. 
This resonant point is indicated by a 
minimum FIL & PL CURRE T meter 
reading (POWER AND EMIS IO witch 
in the CAL & NET position). The inter
mediate power amplifier i now tuned on 
the A channel. 

12 

12. Repeat the m-o frequency setting 
(steps 7 to 11) and the 1-p-a tuning for 
frequencies B, C, and D. Reset the 
BAND CHANGE switch for each channel. 

13 

13. Set the BAND CHANGE switch to A 
as the first step in resonating the pow_er 
amplifier and the antenna. These two cir
cuits are combined (fig. 87). 

14. Remove the PA COIL cover plate. 
On the reverse side will be found a chart, 
APPROXIMATE P.A. COIL TURNS 
VS. FREQ. Refer to this chart in deter
mining the approximate settings for the 
p-a coil taps. 
1 5. Set only the four taps marked_ A, 
B, C, and D. In this preliminary settmg, 
use the chart values. Pull the sliders toward 
you to release them. 
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CAUTION1 Adjust each coil tap so that it rests 
exacfly on the wire. Serious loss of operating 
efficiency, together with overheating of the coil, 
will result if a tap is placed between two turns of 
the coil. 

16 

16. Set the POWER AND EMISSION 
switch to CW ¼ and replace the PA 
COIL cover plate. 

17 

17. Turn the METER SW to PA PL to 
read the p-a plate current. 

18 
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18. Insert the plug of Key J-45 Into 
the KEY lack, and close the key. 

19 

19. Adlust the PRESET FREQUENCIES 
ANTENNA COUPLING control A until a 
definite dip occurs in the reading of the 
FIL & PL CURRE IT .:neter. If no dip oc
curs, remove the PA COIL cover plate 
(step 14) and move the A tap one turn in 
either direction. Replace the cover and re
tune the A TENNA COUPLING A con
trol. Repeal this procedure until the meter 
records a dip in p-a plate current. 

20-21 

20. When minimum plate current has 
been obtained, the transmitter will emit 
a steady c-w signal which will regi ter on 
the ANT C RRENT meter A. 

21. Turn the POWER AND EMISSION 
switch to CW FULL (B) and note the read
Ing of the FIL & PL CURRENT meter (C). 
This reading hould be above 4.6, but not 
over 5.5*. If the reading is below 4.6, full 
power is not being obtained and more 
power may be coupled out by removing 
the PA COIL cover plate and moving the 
A tap upward one turn . Move the tap 
HIGHER to obtain IIIGHER output and 
LOWER to obtain LOWER output. 

• These readings are based on an exact supply voltage 
of 12.0 or 24 .0 volts. A slightly higher or lower supply 
voltage will cause a correspondingly higher or lower 
reading. 

22, Repeat the tuning procedure (steps 13 to 21J 
for frequencies B, C, and D. M alee the preliminary 
tap setting of the p-a coil at CW¾. Adjust the final 
coil tap positions at CW FULL. 



23. Open Key J-45. The transmitter can, at this 
point, be operated on any one of its four pre et 
frequencie . However, it should be more accurately 
et so that it i exactly on frequency. This is done 

with the crystal-frequency calibrator in the fol
lowing steps: 
24. :\-love the B TD IIA 'GE switch to posi
tion A. 
25. et the POWER A 1D EMIS IO switch to 
CAL & ET. 

26. Place th W- 1.VC'-A VC wit h of the r -
ceiver at MVC D. 
27. Throw the rec iver Cl? ' ON-OFF witch ON 
E, and set th I TERV L :WJ'l' II Lo 20 K 
F. 
28. Set the rec iver luning dial for the A fre
quency G. Thi frequ n y musl b a multiple 
of 20, such as 2,500, 4,220, 4,-100. Ilolh th har
monic from the cry. lal-fr qu ncy alibralor and 
the m-o signal from th LransmilL r an now be 
received. Adju t the r c iv r oulpuL unLil a ali ·
factory b al note is audibl . 
29. Carefully readju t th A conlr 1 of Lhe PRE
SET FREQ E CIE FREQ. 0 TROL group 
for zero beat. Thi place · Lhe pr cl frequ 11 y A 
on the correct channel. 
30. Repeat steps 23 through 29 abov for chan
nels B, C, and D. 
31. Radio Transmitt r B '-653-A i · now ready 
for transmi sion to any on f il four pr t 
frequencies. 
32. Check the operation of lh tran milter. \ ilh 
Key J-45 closed, set th BA D II GE witch 
successively to A, B, , and D *, noting the antenna 
current with the POWER A D E fl ION 
switch at CW F LL. Antenna urr nl vari with 
the frequency and the typ of v hi I in whi h 
the set is in tall d. Howev r, lh anl nna urrent 
should be not less than 3 amp r s on '\ F LL. 

~ No harm tuill be done t.o the controls of the BAND l/ANGE 
~h ulten it is turned under full-pow r kry-loclml conditions. 
An interlock open, the keying relay circuit bctwte11 switch positio11.t. 

1 

127. Presetting 
the Transmitter 

(TUNABLE FREQUENCIES) 

Before tuning the tran mitter for 
T J ABLE frequency operation, the 
control, TU II:\fG LF-HF, mu t be 
calibrated. The TUNING LF-HF con
trol is calibrated by mean of the MO 
RE ET LF-HF which makes the chan
nel number appearing in either window 
of the TUNI1 G LF-HF control cor
re pond to the exact frequency that the 
channel number represents. The crystal
frequency calibrator, the receiver, and 
the MO RESET LF-HF control are all 
u ed in the calibration of the TU1 I JG 
LF-HF control. The procedure for cor
rectly setting the TU:\f ABLE frequenc1 
ontrol to a frequency of 2,500 kc 1s 

outlined below. A similar procedure 
can be followed in adjusting the TU 

BLE frequency controls to any fre
quency within the range of the set. 

1. Turn the receiver BAND CHANGE 
switch to BAND 1. 
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3 

4 

110 

f L l!UfO 

2. Turn the receiver OFF-ON switch 
to ON. Turn the INCREASE OUTPUT 
control clockwise to a maximum vol
ume level. 

11,.IUII 

3. Set the CW-MVC-AVC switch at 
cw. 

4. Turn the receiver TUNING control 
to CHAN 40* . 

• When calibrating the LF band of the transmitter 
CHAN 40 must be used; for the HF band, CHA N 
UO must be used. Do not attempt to calibrate the 
transmitter TUNING LF-llF controls on channel, 
other than 40 and Jt O. 

5 

5. Turn the CFC OFF-ON switch to 
ON and the INTERVAL switch to the 
100 KC position. 

6-7 

8 

6. Zero-beat the receiver to the sig
nal from the crystal-frequency cal
ibrator. 

7. Turn the CFC OFF-ON switch to 
OFF. 

8. Set the BAND CHANGE switch on 
the transmitter to the LF position. 



9 

9. Rotate the TUNING LF-HF control 
until the number 40 appears in the 
left-hand window (mar~ed LF 2- SMC) 
and the white marker on the counter 
matches the stationary white marker 
on the face of the dial. (The red dot on 
the counter indicates 10 kilocycles within 
the 20-kilocycle intervals.) 

NOTlh Use settings in the left-hand window 
(LF f-SMC) for frequenci.es in lh-e LF band. 

10 

1 O. Set the POWER AND EMISSION 
switch to CAL & NET. 

11 

11. Rotate the MO RESET LF-HF con
trol until the signal from the ma ter 
oscillator zero-heals with the signal from 
the c-w oscillator in the re eiver. Thi 
operation accurately calibrates the LF 
range of the TU I G LF-HF control. 
However, it is necessary to recalibrate on 
CHAN 120 for frequencies in the HF 
band. 

12 

14 

12. To operate on 2,500 kc (CHAN 
25), rotate the TUNING LF-HF con
trol until the number 25 appears in the 
left counter and the white indicating 
markers are lined up. This operation 
tunes both the master oscillator and 
the intermediate power amplifier, since 
in TUN ABLE operation the capacitors 
for both of these stages are ganged. 

13. Turn the POWER AND EMISSION 
switch to OFF, set the METER SW 
to the PA PL position, and inser~ the 
plug for Key J-45 into the KEY Jack. 

14. Remove the PA COIL cover plate, 
refer to the chart on the back of the 
cover plate, and set the ~ap marked 
T to the recommended settrng. Replace 
the cover plate. 
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15 

1 5. Turn the POWER AND EMISSION 
switch to CW ¼. 

16 

16. Close the key and tune the ANT 
COUP'G LF-HF control for a dip on 
the FIL & PL CURRENT meter. If 
no dip is obtained, remove the PA 
COIL cover plate and move the tap 
marked T one turn, either up or down. 
Replace the cover plate and again ad
just the ANT COUP'G LF-HF control 
for a dip in PA PL current reading. 
Repeat the PA COIL tap and ANT 
COUP'G LF-HF setting procedure until 
a dip is observed. 

17 

112 

17. Turn the POWER AND EMISSION 
switch to CW FULL and close the key. 
The reading on the plate-current meter 
should be between 4.5 and 5.5.· If the 
meter reading is below 4.5, full power 
is not being obtained. Turn the POWER 
AND EMISSION switch OFF, remove 
the PA COIL cover plate and move 
the T tap up one turn. Move the tap 

18 

17. (contd) 
up to obtain higher output and down 
to obtain lower output. In all case , 
moving the tap upward will give a 
higher meter reading and, therefore, a 
greater output; moving the tap down
ward will give a lower meter reading 
and a smaller output. Replace the cover 
and retune the A T COUP'G LF-HF 
control for a dip on the FIL & PL 
CURRE T meter. ote whether the 
dip is within the limit of 4.5 to 5.5 on 
the FIL & PL CURRE T meter. The 
ANT CURRE T meter reading should 
have peaked as the other meter reading 
dipped; it should now be 3 amperes 
or more. 

18. The transmitter Is now preset on 
the TUNABLE frequency CHAN 25. 
Turn the POWER A D EMIS ION 
switch to the OFF po ition. 

19 

lLlUll 

19. After Radio Transmitter 
BC-653-A has been completely pre
set and the dial controls are locked, 
place the two prot ctive cover in po i
tion and screw them down. Fill out the 
TUNI G RE ORD chart on the front 
of the I ft protective cover. 
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SECTION XVII 

Maintenance 
Parts List 
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sEc110N xv111 • Color Codes 

----'-~...- . .. . 

0 
~~-

-~ 

0 

G 0 
---{I}- ~-o-

--
Figure 78. Types of capaci_tors and resistors. 

TYPES Of CAPACITORS AND RESISTORS. 
138. · d · JV[ t of the types of capacitors ~n resistors 

0? these radio sets are shown m figure 78. 
used ftst column (A-D) shows ceramic capacitor,s. 
The rcond (E-H) shows mica capacitors, and the 
'f~e se(I-J) shows oiled paper capacitors. In the 
thi rd h olumn (K-0), various resistors are shown. 
f ou~} :figure 1 shows the range of types, it does 
Wh1 eecessarily include all of the variations intro
not d b different manufacturers. Several sy_stems 
Jue~ ;e for marking the values of capacitance ard 1~e~stance of components. Normally, colored 
an d bands are used to mark values. dots an 

39 THREE-DOT COLOR CODE 
;OR.MICA CAPACITORS (fig. 79). . . 

The basis of this code (fig. 79) 1s a _senes ?f 
ha. olored dots which indicate the capacitance m 

t ree c ·1· l d d . d' · mi'crofarads Two aux1 1ary co ore ots m 1-
m1cro · • d · 1 
eating the voltage ratmg an capac1tanc~ to erance 
are sometimes added. Usually an arrow 1s stamped 

on the _case ?f the capacitor to indicate the se
quence m which the dots are to be read . Dots one 
and t~o s~ow ~he first two _digits of the capaci
tance in micromwrofarad.s, while dot three indicates 
the decima) multiplier. Example: A 0.006-micro
farad. capacitor (6,000 µµf) is marked by the three 
dots m sequence, as follows: blue (6), black (0), 
red (100). 

b. The tolerance dot, w~en used, is usually lo
cated above or below the third (decimal multiplier) 
dot. The color of the tolerance dot corresponds to 
tolerances between ::1:: 1 percent and ::1:: 20 percent. 
Therefore, a green tolerance dot is used on capac
itors having a tolerance of ::1:: 5 percent. 

c. The voltage dot, when used, is located above 
or below the first (first digit) dot. The various 
colors den?t~ the d-c working voltage. 

d. O~1ss10n of both of the auxiliary dots is made 
for capacitors ~aving a tolerance of ::1:: 20 percent, 
and a d-c workmg voltage which is the lowest used 
for that type and size of capaciLor. 
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DOT DOT DOT 
I 2 3 

VOLTAGE NO 
RATING COLOR TOLERANCE 

OR 

VOLTAGE NO TOLERANCE DOT DOT DOT 
RATING COLOR I 2 3 

TL-10~60 

First Second Third dot 
Percent 

dot dot of Voltllge 
Color First Second 

Decimal to/er- rating 
digit digit 

multiplier !lllCB 

Black 0 0 1 ±!W 

Brown l l IO ±l 100 

Red 2 2 100 ±2 200 

Orange 3 3 1,000 ±3 300 

Yellow 4 4 10,000 ±4 400 

Green 5 5 100,000 ±5 500 

Blue 6 6 1,000,000 ±6 600 

Violet 7 7 10,000,000 ±7 700 

Gray 8 8 100,000,000 ±8 800 

White 9 9 1,000,000,000 ± 9 900 

Gold - - 0.1 ±5 1,000 

Silver - - 0.01 ± JO 2,000 

Body - ±20 • - -

* When no color is indicated, the voltage rating may be 

as low as 800 volts. 

Figure 79. Molded mica capacitors, three-dot 
color code. 

140. RMA COLOR CODE FOR 
MICA CAPACITORS (fig. 80). 

The RMA (Radio Manufacturers Association) 
code is illustrated in figure 80. This code uses six 
colored dots with an arrow to show the sequence. 
The first three dots give the first three digits of 
the capacitance in micromicrofarads, the fourth 
dot (directly below the third) gives the decimal 
multiplier, the fifth indicates the tolerance in 
capacitance, and the sixth, the d-c working 
voltage. For example: a capacitor of 0.006 micro
farads (6,000 micromicrofarads) plus or minus 10 
per cent, 800 volts d-c, working, would be marked: 
blue (6), black (0), black (0), brown (multiplier 
10), silver (plus or minus 10 percent), gray (800 
volts), in that order. 
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DOT DOT DOT 
I 2 3 

DOT DOT DOT 
6 5 4 

TL-10861 

Fifth 

First Second Third dot Si-xth 
dot dot dot 

Fourth dot per- dot 
Color First Second Third 

Decimal cent Voll-
digit digit digit 11mltiplier of 

taler- age 

ance 
---- --

Black 0 0 0 1 - -

Brown 1 1 l 10 ±1 100 

Red 2 2 2 100 ±2 200 

Orange 3 :i 3 1,000 ±3 300 

Yellow 4 4 4 10,000 ±4 400 

Green 5 5 5 100,000 ±5 500 

Blue 6 (j 0 1,000,000 ±(j 600 

Violet 7 7 7 10,000,000 ±7 700 

Grny 8 8 100,000,000 ±8 800 

While 9 0 0 1,000,000,000 ±0 900 

Gold - - 0.1 ±5 1,000 

Silver - - 0.01 ± JO 2,000 

Body - - - ±20 500 

Figure 80. Molded mica capacitors, RMA 
six-dot color code. 

14 1 . A WS COLOR CODE FOR 
MICA CAPACITORS. 

a. The AW (American War tandard) code 
for molded mica capacitors is shown in figure 81. 
Like the R A code, it makes use of six colored 
dots, but with somewhat different significance. The 
first four dots give the capacitance in micromicro
farads, as follows: first signi.fi ant figure, second 
·igni.ficant figure, third significant figure, and the 
decimal multiplier. It will be noted that this 
sch me make provision for marking units with 
Lhree ignificant figures. However, none of the 
capa itors standardized under the W code re
quire more than two ignificant digits to pecify 
ils capacitance. Th fir t dot on all molded mica 
apa itors, marked with the WS code, i black, 

and the two necessary significant figure are given 
by the second and third dot . As a result the black 
fir t dot becomes an important f ature or identifica
tion symbol for a molded mica apacitor marked 
ac orcling to the AW code. A few examples may 
s rve to make this clear. A 120-micromicrofarad 
capa itor is marked a follows: black (O), brown 



(1), red (2), brown (10); indicating a molded mica 
capacitor of 120 micromicrofarads. A 9,100-micro
microfarad capacitor will be marked black, white 
(9), brown (1), red (100), indicating a molded mica 
capacitor of 9,100 micromicrofarads. It will be 
noted that in each instance the first dot is black. 

b. The fifth dot in the A WS color code indi
cates the capacitance tolerance in percent of rated 
capacitance. The sixth dot denotes haracteristics 

DOT DOT DOT 
I 2 3 

DOT DOT DOT 
6 5 4 

TL-10862 

F,fth Sixth 
First Second Third Fourth dot dot 
dot dot dot dot Per- Char-Color First Seco11d Third Dl'cimal cent of acter-

digit digit digit 11111/tiplier Toler- istics ance 

--

Black 0 0 0 1 ±20 A 

Brown 1 1 1 10 - B 

Red 2 2 2 100 ±2 C 

Orange 3 3 3 1,000 - D 

Yellow 4 4 4 - - E 

Green 5 ll ll - - F 

6 6 (J - - G Blue 

Violet 7 7 7 - - -
8 8 8 - - -GraY 

White 9 9 9 - - -

Gold - - - 0.1 ± 5 -
Silver - - - 0.01 ='= 10 -

1,egend: A. Ordinary mica bypass. 

B. Same as A, low-loss case. 

c. Bypass or silver-mica tempe:ature coefficient: 
capacitor (temperature coefficient: ='=200 parts/ 
million/ C

0
) • 

D. Silver-m ica capacitor (temperature coefficient: 
± 100 parts/ million/C

0
). 

E. Silver-mica capacitor (temperature coefficient: 
0 to + JOO parls/million/ C

0
). 

F. Silver-mica capacitor (temperature coefficient: 
o to +50 parts/ million/ C

0
). 

G. Silver-mica capacitor (temperature coefficient: 
o to -50 parts/ million / C

0
). 

Figure 81 . Molded mica capacitors, AWS 
six-clot color cocle. 

s1 oooa 0- 4 --12 

of design. For example, a 0.006-microfarad (6,000 
micromicrofarads) plus or minus 10 percent mica 
bypass capacitor would be marked: black (0), blue 
(6), black (0), red (100), silver (plus or minus 10 
percent), black; (mica bypass, with no temperature 
coefficient specified). 

c. It will be noted that this color code does not 
include the voltage rating. This is considered un
necessary since, with few exceptions, all capacitor 
marked with the A WS color code are rated at 500 
d-c working volts. The exceptions, all of which are 
rated at 300 volts, are: A WS Type CM35 capac
itors with capacitances of 6,800, 7,500, and 8,200 
micromicrofarads; A WS Type CM40 capacitors 
with capacitances of 9,100 and 10,000 micromicro
farads. 

142. RMA COLOR CODE FOR TUBULAR 
CERAMIC DIELECTRIC CAPACITORS. 

Tubular ceramic dielectric capacitors are some
times marked according to the RMA color code 

Color 

Black 

Brnwn 

Red 

Orange 

Yellow 

Green 

Blue 

Violet 

Gray 

White 

1tttt F 
TIP DOT DOT DOT DOT 

I 2 3 4 TL-10864 

Tip 
*Tempera

ture 
coefficient 

0 

0.00003 neg 

0.00008 neg 

0.00015 neg 

0.00022 neg 

0.00033 neg 

0.00047 neg 

0.00075 neg 

First 
dot 

First 
digit 

0 

2 

3 

4 

5 

6 

7 

8 

9 

Second 
dot 

Second 
digit 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Third 
dot 

Decirnal 
multiplier 

1 

10 

100 

1,000 

10,000 

100,000 

1,000,000 

0.001 

0.01 

0.1 

Fourth 
dot 

t Toler
ance 

±20 

±1 

±3 

±4 

±5 

±6 

±7 

±2.5 

±10 

~ The ab~revia_tion neg (negative) indicates that the 
capacitance vanes with temperature. 

The temperat~re coefficient is expressed in micromicro
farad~ per m1crom1cro~arad per degree centigrade. Some 
capacitors are marked with a numeral instead of a color code· 
for example, N-030 represen~s 0.00003 neg. ' 

t Tolerances ~or capacitors of 10 micromicrofarads or 
less are expres ed 111 tenths of a micromicrofarad instead of 
percentages. 

Figure 82. Tubular ceramic capacitors, RMA 
color code. 
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shown in fi gure 82. T he negative temperature 
coefficient is indicated by t he color of the band or 
tips at one end of t he unit ; t he capacitance in 
micromicrofarads is shown by the first three dots; 
the capacitance t olerance, either in percent or 
tenth s of a micromicrofarad, depend ing upon the 
size of the unit, is indicated by lhe four th and last 
dot. For example, a 30-microm icrofarad plus or 
minus 5 percent ·capacitor with a nega_ti':'e tem
perature coeffici ent of 80 parts per m1lhon J?e r 
degree centigrade would be marked as follows: t ip, 
red ( - 80); first do t, orange (3); second dot, 
black (O) ; third dot, black (1); fou rth dot, green 
(plus or minus 5 percent) . 

143. AWS COLOR CODE FOR 
MOLDED PAPER CAPACITORS. 

a. The A WS color code for molded paper 
dielectric capacitors is shown in figure 83. Li~e t he 
code for mica capacitors, referred to above, it uses 

DOT DOT DOT 
I 2 3 

DOT DOT DOT 
6 S 4 TL-10863 

Second Third Fourth Sixth 

Color First dot dot dot Fifth dot 
dot First Seco11d Decimal dot Charac-

digit digit multiplier teristics 

----- - - - - ---

Black 0 0 1 A 
.... .... 
0 .8 B Brown ..... 

1 I 10 'cJ ·n 
OS OS 
0- 0-

Red OS 2 2 100 OS -
(.) (.) 

.... .... 
Orange 

C1J 
3 1,000 8. -0- 3 

OS OS 
0- 0-

Yellow rJ) 4 4 - (/) 

~ ~ 
Green < .,: 

.., 5 5 C1J ..... 
13 "' Illue 6 6 

CJ -:; - :; 
C: .!3 

Violet 0 7 7 0 ..... ..... 
.... .... 

Gray C1J 
8 

C1J 

J: 8 1: 
·;;; ·;;; 

While 0 0 0 
..... -0 

-0 -0 

Gold t: ..c: -... - -= 
Sil ver 

~ ~ 
- - -

---
Legend: A. Opcrnting temperalure range: - 67° to+ 186° F. 
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B. Opcrnling temperature range : - 67° lo+ Hi7° F. 

Figure 83. Molded paper capacitors, AW8 
six-dot color code. 

ix colored dols, Log Lher with a n arrow to indicate 
the sequence. nits marked according to thi 
syslem can readily be ident ified by the fact that 
both the fir t and fifth dots a re alway silver. The 
olher dots are used a fo ll ow : The second dot 
gives the fir t digit of Lhe capacitance in micro
microfarads, Lhe third dol give th e econd signifi
cant figure, the fourth dot indicate the decimal 
multiplier, and the ixth shows wh ether the unit 
has a maximum operatin g temperature of 167° 
or 185° Fahrenh it. 

b. o indication of t he working voltage is 
given by this color cod . However, a ll AW molded 
paper capac itors have d-c workin g voltage between 
300 and 800 volts. The lower voltage rating applies 
to units wilh high-capacitance ratin g , the hiaher 
voltage rating applie. to units wit h low-capacit:nce 
ratings. 

144 . RMA AND AWS COLOR CODES FOR 
FIXED RESISTORS. 

a. mall fixed r sislor. , both composition type 
and wire-wound arc frC'qu n ll y marked with colored 
bands and <lols Lo indi ale Lhe r i t ance and 
tolerance. Two color cod s a r widely used, the 
RMA and Lhe AW . The two odes arc not identical 
in all particulars, but they arc similar in many 
respects. One charL, appli able to both, is shown 
in figure 4. It will be s en t hat in a ll cases the 
variou combinations of body color, bands, and 
dots indi ate lh re istance lo t wo ignificant 
figures (the fir L two d igits), t he decimal multiplier, 
and the percent Loi ranc in re i tance. 

b. Ai'- illuslralcd hy figure 84, two method are 
used for indicating l h resistance and tolerance: 
Method A. Thi. m thod makes u e of four colored 

bands, startin g a l one end of the . unit, 
lo show res islan e and tolerance. The 
band. , reading from left t o right, indi
cate: firsl ign ifi ant fi gure, second 
signifi anl figure, decimal multiplier, 
and pcrc n t tolera nce. (The signifi-
anc of the body color under thi 

m lhod wi ll be expla ined later .) 
Method Il. everal variat ions of thi method are 

in u e (Bl, B2, BS, of fi gure 84). With 
all of lh e, however, the interpreta
tion of the cod i practically the 
am in Lhat the I ft end give toler

an e; body, fi rst signifi ant figure; 
right end, s ond significant figure; 
and the central dol or band, decimal 
multip lier. 

To illu. lral th basic chemes, on ider a 5,600-
ohm ± 10 perc nl fi x d resis tor . It would be 
mark cl: 
Method Fir. l band, gr en (5); e ond band, 

hlu (O); t hi rd band, red (100); 
Fourlh band sil v r ( ± 10 perc nt) . 

Method Il . L fl ncl, si lver (± IO percent); 
body, green (5); right nd, blue (6) ; 
enlral band or do l , red (100). 

In 1\lelhod A, wh r the body olor plays no 



part in indicating resistance or tolerance, it may be 
used to indicate the type of resistor unit . Under the 
RMA code, a black body is frequently used to 
indicate an uninsulated composition unit while a 
t~n, olive, or white body, usually has an insulated 
wire-wound unit. The A WS code requires that an 
uninsulated unit using Method A have a black body. 

The body of an insula~ed unit may be any color, 
although a natural tan is preferred. 

c. When there is doubt as to whether a pnrtic
ula'r resistor is composition or wire-wound, it is 
well to remember that any resistor of 100 ohms or 
less is most likely wire-wound, and is probably 
wound inductively. 

SIGMIFICAMT FIC.URES: 

SIGNIF ICANT FIGURES: 
FIRST (BODY) SECOND 

FIRST SECOMD BODY 

DECIMAL 
MUL Tl PLIER 

TOLERA NCE 

SIC.NIil' ICANT FIC.URE~ : 
FIRST (BODY) SECOND 

SIGNIFICANT FIC.URE!>: 
FIRST (BODY) SECOND 

TOL ERANCE M~t~:~t,~R 

fil 

TOLERANCE DEC IMAL 
MULTIPLIER 

First 

Color siyn~/i.-
cant 

fig11re 

Illuck 0 

B rown 1 

Red 2 

Orange 3 

Yellow 4 

Green 5 

Illue (j 

Violet 7 

Gruy 8 

Wltite 9 

Gold -

Silver -

No color -

Figure 84. 

02 

Second 
.si:gnf/i- Dl'cimal Per cent of 

cant 11111/tiplier tolercmce 
_figu.re 

0 1 -
1 10 ± 1 

2 100 ±2 

!I 1,000 ±3 

4 10,000 ±4 

5 100,000 ±5 

6 1,000,000 ±(j 

7 10,000,000 ± 7 

8 100,000,000 ±8 

9 1,000,000,000 ±9 

- 0.1 ±5 

- 0.01 ±10 

- - ±20 

Pixed resistors, RMA and AWS 
color codes. 

!!} 

TL-1 0665 
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SECTION XIX 

References 
14S. PARTS LIST. 

a. Signal Supply Catalogue. . 
* SIG 1 Introduction to ASF Signal 

Catalogue. 
* SIG 2 Complete Index to ASF Signal 

Supply Catalogue. 
SIG 3 
SIG 4-1 

SIG 4-2 

SIG 5 

List of Items for Troop Is ue. 
Allowances of Expendable Sup

plies. 
Special Allowances of Expend

able Supplies for Schools, Re
placement Training Centers, 
and Boards. 

Stock List of All Items. 
* SIG 6 Sets. (A listing of tool_ s~ts, 

equipment sets, other s1!rnlar 
assemblies grouped f?r issue, 
showing component items of 
each set.) 

* SIG 7 Organizational Spare Parts. 
Higher Echelon Spare Parts. * SIG 8 

b. Supply Bulletin. 
SB 11-8 Chests for Running Spares. 

146. TECHNICAL MANUALS ON AUXILIARY 
EQUIPMENT. 

TM 11-300 

TM 11-303 

TM 11-321 
TM 11-472 

Frequency Meter Sets CR-211-
( ). r. 

Test Sets I-56-C, I-56-D, I-o6-
H, and I-56-J. 

Test Set I-56-E. 
Repair and Cal\bration of Elec

trical Measunng Instruments. 

147. PREVENTIVE MAINTENANCE. 

TB SIG 25 Preventive Maintenance of 
Power Cords. 

TB SIG 66 Winter Maintenance of Ground 
Signal Equipment. 

TB SIG 72 Tropica!Mai~tenance of Ground 
Signal Equipment. 

TB SIG 75 Desert Maintenance of Ground 
Signal Equipment. 

148. PAINTING, PRESERVING, AND LUBRICA
TION. 

TB SIG 13 

TB SIG 69 

*When published 

152 

Moistureproofing and ~un~i
proofing Signal Corps Equip
ment. 

Lubrication of Ground Signal 
Equipment. 

SB 11-10 Signal Corps Kil and Materials 
for Moi turc- and Fungi
Resistant Treatment. 

149. INSTALLATION INSTRUCTIONS. 

TB SIG 21 In tallalion of Loudspeaker 
L -3. 

TB SIG 33 Installation Instructions for Ve
hicular Radio Sets. 

TM 11-2700 Installation of Radio and Inter
phone Equipment in Light 
Tank M3A3. 

* TM 11-2701 Installation of Radio Equip
ment in Car, Half-Track, M2. 

TM 11-2702 Installation of Radio and Inter
phone Equipment in Light 
Armored Car MS. 

TM 11-2707 Installation of Radio Equip
ment in Truck, ¼-ton, 4 x 4, 
Amphibian. 

TM 11-2710 In tallation of Radio Equip
ment in Truck, ¾-ton, 4 x 4, 

arryall. 
TM 11-2711 Installation of Radio Equip-

ment in arrier, Per onnel, 

* TM 11-2713 

* TM 11-2714 

Half-Track M5 and M5Al. 
In tallation of Radio and Inter

phone Equipment in Light 
Tank M3. 

Installation of Radio Equip
ment in Carrier, Personnel, 
Half-Track M3. 

* T 1 11-2715 Installation of Radio Equipment 
in Tru k, ¼-ton, 4 x 4. 

* TM 11-2716 Installation of Radio and Inter
phon Equipment in Armored 

Lility ar M20. 
* TM 11-2717 fn Lallation of Radio Equipment 

in S out Car M3 I. 
* T 1 11-2718 In. tallation of Radio Equip-

ment in ar, Half-Track, 
M2Al. 

* TM 11-2719 Installation of Radio Equip-
ment in ar, Half-Track, 

* TM 11-2720 

* TM 11-2721 

* TM 11-2722 

* TM 11-2726 

* TM 11-2733 

M!>Al. 
Installation of Radio Equipment 

in Light Tank M5 and M5Al. 
Installation of Radio Equipment 

in Carrier, Per onnel, Half
Track, M3 1. 

In ·tallation of Radio, Inter
phonc, and l• ac imile Equip
ment in Car, Half-Track, 
M3A2. 

Installation of Radio and Inter
phone Equipment in Truck, 
¾-ton, 4 x 4, Command and 
Reconnaissance. 

In tallation of Radio Equip
ment in Light Cargo Carrier 
M29. 



* TM 11-2738 Installation of Radio and Inter
phone Equipment in Heavy 
Tank M6 Series. 

* TM 11-2746 Installation of Radio Equip
ment in Light Tank M3Al. 

1 SO. SHIPPING INSTRUCTIONS. 

U.S. Army 
Spec. No. 
100-14A 

Army-Navy General Specifica
tion for Packaging and Pack
ing for Oversea Shipment. 

151, DECONTAMINATION, 
TM 3-220 Chemical Decontamination Ma-

terials and Equipment. 

152. DEMOLITION, 

FM 5-25 Explosives and Demolition. 

153. CAMOUFLAGE. 

FM 5-20 
FM 5-20B 

Camouflage, Basic Principles. 
Camouflage of Vehicles. 

154. OTHER TECHNICAL PUBLICATIONS. 
FM 21-6 List of Publications for Train-

FM 21-8 
FM 21-40 

FM 24-5 
FM 24-6 

FM 24-9 

FM 24-10 

FM 24-11 
FM 24-12 

FM 24-18 
TM 1-455 
TM 11-227 

~blished 

ing. 
Military Training Aids. 
Defense Against Chemical At

tack. 
Signal Communication. 
Radio Operator's Manual, Army 

Ground Forces. 
Combined United States-British 

Radio-telephone (R/T) Pro
cedure. 

Combined Radiotelegraph 
(W/T) Procedure. 

Combined Operating Signals. 
Army Extract of Combined Oper-

ating Signals. 
Radio Communication. 
Electrical Fundamentals 
Signal Co_mmunication Equip

ment Directory, Radio Com
munication Equipment. 

Order No. 4030-Phila- 42; 41 ,340 copies, Feb. 45. 
35924-Phila- 43 
12026- Phila-44 

TM 11-310 Schematic Diagrams for Main
tenance of Ground Radio 
Communication Sets. 

TM 11-314 
TM 11-453 
TM 11-454 
TM 11-455 
TM 11-462 

Antennas and Antenna Systems. 
Shop Work. 
The Radio Operator. 
Radio Fundamentals. 
Reference Data. 

* TM 11-483 
* TM 11-496 

Suppression of Radio Noises. 
Training Text and Applicatory 

Exercises for Amplitude Mod
ulated Radio Sets. 

Radio Propagation. TM 11-499 
TM 38-250 
TB SIG 5 

Basic Maintenance Manual. 
Defense Against Radio Jam-

ming. 

155, FORMS. 
Refer to Unsatisfactory Equipment Report 

(W.D., A.G.O. Form No. 468). If this form is not 
available, see TM 38-250, Basic Maintenance 
Manual. 

156. LIST OF ABBREVIATIONS. 
a-f .......... audio-frequency 
a-v-c ... .. . . . automatic-volume-control 
BFO .. . ..... beat-frequency oscillator 
c-w . . . ... . .. continuous-wave 
d-c .... . .. .. . direct-current 
h-f ...... . ... high-frequency 
i-f .. .. . . . . . .. intermediate-frequency 
i-p-a ...... . . intermediate-power-amplifier 
kc ... . . . .. . . kilocycle 
1-f .... . .. . . .. low-frequency 
me . . . ... .... megacycle 
mf .. ... ..... microfarad 
mmf . ... . ... micromicrofarad 
m-o. . . . . . . . master-oscillator 
m-v-c .... . .. manual-volume-control 
p-a ... . . . . . .. power-amplifier 
r-f ....... . .. radio-frequency 

NOT11 Refer to appendix I of TM 11-455, 
1212 May 1944, for additional abbreviations of 
radio terms. 
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Table VI: MINIMUM TEST REQUIREMENTS 
FOR RECEIVER BC-652-A 

SIGNAL 
GENERATOR 

TEST 

Sens-itiinty 
a. MCW 

b. CW 

Noise Ratio 

SIGNAL 
GENERATOR 
OUTPUT 

a. Signal modulated 

b. Signal unmodulated 

Selectivity 

Output 
a. 8,000-ohm load 

(speaker) 
b. U0-ohm load 

(headset) 

Fidelity 

AVC 

CFC power output 

164 

RECEIVER 

DUMMY 
ANTENNA 

PLUG PL-55 PLUGS INTO SPEAKER (OR PHONE) JACK 

Figure 89. Radio Receiver BC-65£-A, test connections. 

Attenuator 
setting 

Voltage (µv) 

4 {max) 

!t {max) 

4 

4 

4 (mnx) 
40 
40 

Sufficient to 
give output 

100 
100 
100 

60 
100,000 

SIGNAL GENERATOR CONTROL SETTINGS 

Mod11/ation 
Fret;uency 

(me) 
Frequency Percentage 

(cps) 

6.7, S.6, S.S, 400 
and !t.1 

5.7 None 

5.7 and !t.1 400 

5.7 and !t.1 None 

6.0 400 
6.0ll • 400 
5.089 • 400 

5.8 400 

5.8 400 

5.0 400 
5.0 200 
5.0 3,000 

2.1 400 
u 400 

See legend. Refer to item 8 for details. 

so 

so 

so 
so 
so 

so 

SD 

30 
so 
so 

so 
so 

• &ceiver dial mu8t rmnain tuned to 6.0-mc signal for all 8electivity te8t8. 

OUTPUT METER 
OR 

MULTIMETER 

0 

TL 15441 

OUTPUT METER 
READING 

6.8 v ( volume control 
mnx) 

6.S v (volume control 
max) 

6.S v (adjust volume 
control to this value) 

0.63 v or less (noise ratio 
10:I or higher) 

6.S v 
6.S v or less 
6.S v or less 

140 V 

25 V 

28 V 

20to!t8v 
J!t to 20 V 

X volts 
Y volts 

(Y volts to be S times 
X or less) 

140 v or more 



Legend 
NOTE1 All tests to be made with receiver 
mounted in case. 

1. Sensitivity. 
a. MCW. 

(1) Connect signal generator through dummy 
antenna to antenna post on receiver. 
(2) Set receiver CW MVC A VC switch to MVC 
position. 
(3) Set receiver volume control to full volume 
position. 
( 4) Set receiver CFC switch to OFF position. 
(5) Connect in parallel, 4,000-ohm output-load 
resistor, output meter, and alligator clips attached 
to Plug PL-55. 
(6) Insert Plug PL-55 into receiver SPEAKER 
jack. 
(7) After setting signal generator dial to required 
frequency, tune receiver for maximum output 
meter reading, unless otherwise specified by the 
symbol*. · 
(8) Proceed in accordance with sensitivity test on 
chart. (Sensitivity shall be checked at each fre
quency.) 

b. CW. 
(1) Use same conditions as in MCW sensitivity 
test, paragraph la. 
(2) In making CW sensitivity measurements, first 
set the receiver for MVC reception at the check 
frequency 5.7 me and tuned for maximum audio 
output. Then switch to CW and continue sensi
tivity measurements. Proceed in accordance wi'th 
test as shown on chart. 

2. Noise Ratio. 
Use same conditions a~ in MCW sensitivity test, 

paragraph la. Proceed m accordance with noise 
ratio tests as shown on chart. 

3. Selectivity. 
Use same conditions as in MCW sensitivity test 

paragraph la. Proceed in accordance with selectiv
ity test on chart. To test the band width receiver 
must remain tuned to 6 me and the signal-generator 
frequency varied 11 kc to either side of 6 me. 

4. Output. 
a. At SPEAKER jack use same conditions as 

in MCW sensitivity test, paragraph la, except 
change output-load resistor from 4,000 to 8,000 

ohms, and use the multimeter (set for appropnate 
a-c range) in place of the 4,000-ohm output meter. 
Proceed in accordance with output test as shown 
on chart. 

b. At HEADSET jack use same conditions as 
in MCW sensitivity test, paragraph la, except 
use 250-ohm output load resistor instead of 4,000-
ohm resistor in parallel with the multimeter. 
Proceed in accordance with output test on chart. 

5. Fidelity. 
Use same conditions as in output test (at 

SPEAKER jack), paragraph 4a. Adjust receiver 
volume control to 28 volts output across 8,000-
ohm load resistor, with a signal-generator input of 
100 microvolts (µv). This corresponds to the first 
step in the test chart. Proceed in accordance with 
fidelity test on chart. 

6. AVC. 
Use same conditions as in output test (at 

SPEAKER jack), paragraph 4a. Proceed m 
accordance with A VC tests on chart. 

7. Crystal-frequency Calibrator (CFC). 
a. Connect in parallel 8,000-ohm output load 

resistor and multimeter into SPEAKER jack, 
using Plug PL-55 and leads. 

b. Turn CFC switch to ON position. 
c. Turn INTERVAL switch to 20-kc position. 
d. Set receiver CW MVC AVC switch to CW 

position. 
e. Tune reciever to 5,760 kc. 
f. Set volume control at maximum. 
g. Adjust beat note by slightly detun_ing re

ceiver to give beat frequency of approximately 
1,000 cycles. 

h. See chart for output voltage reading. . . 
I. Turn INTERVAL switch to 100-kc pos1t10n. 
I• Tune receiver to 5,800 kc. 
k. Adjust beat note as in step g. 
I. See chart for output voltage reading. 

8. Mechanical Noise. 
a. Place the receiver on a soft rubber or felt 

pad or on a padded bench. 
b. Use same conditions as in output test, para

graph 4a, except 8,000-ohm load resistor is re
placed by speaker. 

c. Tap receiver repeatedly in various places 
with a padded mallet, listening for extraneous 
noise indicative of loose contacts or microphonic 
conditions. (Tapping is to stimulate a vibration. 
Do not strike receiver hard enough to damage it.) 
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