Qs.,«.‘—‘;.

WAR DEPARTMENT TECHNICAL MANUAL

TM 11-600

This manual supersedes TM 11-600, Radio Sets SCR-508—(*), SCR—528—(*), and SCR-538~(*), 25 March 1943; including
. C 1, 19 January 1944; and C 2, 20 January 1945

RADIO SETS SCR-508-A, C, D,
. AM, CM, DM;
SCR-528-A, G, D, AM,
CM, DM; and AN[VRC-5

W A R DEPARTMETNT . MA'Y 19 47

United States Government Printing Office
Washington: 1947






s

CONTENTS

PART ONE.

Section 1.

11,

PART TWO.

Section III.
IV.
V.

PART THREE.

Section VI.
Vil

ViII.

IX.

PART FOUR.
Section X.

PART FIVE.

Section XI.
XII.
XIII.

XIV.
XV.
XVI.
XVII.
XVIII.
XIX.
XX,
XXI.

APPENDIX 1.

INTRODUCTION.

Paregraph
Description of Radio Sets SCR-508-(*),

SCR-528-(*), and AN/VRC-5 ......ccvviuuunnn.. 1-30
Installation of Radio Sets SCR-508-(*),

SCR~528-(*), and AN/VRC-5 .................i.  81-43

OPERATING INSTRUCTIONS.

Controls and their Use ........covvveiiernnncnreennns 44-45
Operation .......c.oiiiiiiiiiiii it iiennnanns 46-51
Equipment performance check list ........ e 52-53

MAINTENANCE INSTRUCTIONS.

Preventive maintenance techniques .......ecc0vvnn... 54-74
Itemized preventive maintenance ................... 75-85
Lubrication ......o.oiiiiiiiiiiiiiiiiinerieeeennnn 86-88

Weatherproofing of equipment ...................... 89-95

AUXILIARY EQUIPMENT.

Remote control and interphone extension equipment ... 96-97

REPAIR INSTRUCTIONS.

Theory of Radio Transmitter BC-604—(*)M .......... 98-116
Theory of Radio Receiver BC-603—(*)M ............ 117-132
Radio Sets SCR-508-(*), SCR-528-(*), and

AN/VRC-5 i e e e 133-135
Trouble shooting ............coiuuineeainnn.. 136-144
Sectionalization of trouble to component ............. 145
Trouble shooting receiver ...............couvuuoo... 146-159
Trouble shooting transmitter ....................... 160-169
Trouble shooting dynamotors ....................... 170-171
Repairs ... i e 172-178
Alinement and adjustment ......................... 179-187
Presetting ................... et e e 188-189
REFERENCE PARTS LIST. . ittt ittt ittt ettt eeerennenns eeans
REFERENCES. . . ittt ittt ittt tearsnneonnsennnernenas

...........................................................

Page

25

36
40
44

50
57
61
66

69

70
90

107
107
111
111
130
139
"140
144
166

171
192

194

T



Figure 1. Radio Set SCR-508—(%),



This manual supersedes TM 11-600, Radio Sets SCR-508-(*),"SCR-528—(*), and SCR-538—(*), 25 March 1943;
’ ineluding C 1, 19 January 1944; and C 2, 20 January ‘1945.

PART ONE
INTRODUCTION

_Section . DESCRIPTION OF RADIO SETS
SCR—508—(¥), SCR-528—{*}, AND AN/VRC-5

[. General

a. Radio Sets SCR-508-(*), SCR-528-(*),
and AN/VRC-5 provide frequency-modulated
(f-m) radiotelephone facilities. The radio sets
may be installed and operated in combat vehi-
cles such as tanks, scout cars, half-tracks, and
command cars, or any other authorized vehi-
cles (fig. 1).

b. Radio Set SCR-508—(*) consists basically
of Radio Transmitter BC-604-(*) and two
Radio Receivers BC-603-(*) (fig. 2). The
transmitter provides f-m, radiotelephone trans-
mitting facilities for antiaircraft and antitank
warning and control nets, for base stations at
battalion command posts for fire control and
fire-direction nets, and for intrabattalion com-
munication. The receivers provide f-m radio-
telephone reception facilities for car, platoon,
company, battalion, and regimental command-
ers, and for staff officers and commanders in
higher echelon.

¢. Radio Set SCR-528-(*) consists mainly
of one Radie Transmitter BC—604—(*) and one
Radio Receiver BC-603—(*) (fig. 2).

d. Radio Set AN/VRC-5 is used for inter-
communication. with :Radio -Set SCR-508(*).
It consists of Radio Receiver BC-603—(*) and
Radio Transmitter BC-604—(*) mounted on
Mountings FT-346 and FT-508, respectively.

e. Radio Sets SCR-508-A, SCR-508-C, and
SCR-508-D are identical except that equip-
ments marked with issue letters C and D in-
clude modifications. The same is true of Radio
Sets SCR-528-A, C, and D.

f. Later models of Radio Sets SCR-508-(*)
have been modified by the manufacturer and
incorporate all or most of the first 10 modifi-
cation work orders. The nameplates of the
basic components of these equipments are
marked with the letter M following the nomen-

clature of the equipment thus: Radio Receiver
BC-603—(*)M. The radio sets are designated
as Radio Sets SCR-503-AM, CM, and DM. The
same is true of later models of Radio Sets
SCR-528-(*). These meodified equipments will
be referred to in the manual as Radio Sets
SCR-508-(*)M, and SCR-528-(*) M, whereas -
the SCR-508-A, C, and D .models and SCR-
528—A, C, and D will be referred to as the un-
modified earlier models of Radio Sets SCR~
508—(*), and SCR-528—(*), respectively.

g. Official nomenclature followed by (*) is
used to indicate all models of the item of equip-
ment included in this technical manual. Thus
Radio Set SCR-508—(*) represents Radio Sets
SCR-508-A, C, D, AM, CM, and DM.

SGR-508-(%¥)
RADIO TRANSMITTER [ RADIO RADIO
BC~604- (%) ' |RECEIVER RECEIVER
BC-603~( %) { BC-603—(%)
| M— —.J
SCR-528 - ()
RADIO TRANSMITTER . RADIO
BC-604~ (%) RECEIVER
BC~-603-(%)
MOUNTING FT-237-{%}
—  Su—
_ AN/VRG-5
RADIO TRANSMITTER RADIO
BC~-604~(%) RECEIVER
BGC-603-(%)

-} T J

MOUNTING FT-346
MOUNTING FT-508 TLISS73A
Figure 2. Radio Set SCR-508-(*), SCR-528—(*),
AN/VRC-5, basic components.



2. Application of Equipment

a. A simple block diagram of a communica-
tion system using Radio Set SCR-508-(*) in
each of two vehicles is shown in figure 3. Each
radio station may transmit on any one of 10
channels and receive on any one of 20 preset
channels. Radio Receiver BC—603—(*) may
also be tuned manually to any frequency in the
range 20 to "27.9 megacycles (me). Two-way
communication may be established between the
stations by use of a single channel, or by use
of two channels. Hence, each station may
operate in the same or several tactical nets
and in liaison channels according to the plan of
combat operation. The antenna at each station
is connected to the two radio receivers during
stand-by periods and to the transmitter during
transmission. An interphone system using the

-transmitter audio stages is provided for com- -

munication between vehicle members.

- T ee—
o— L

XMTR —v RCVR ——{ RCVR XMTR 1 RCVR r—~—1 RCVR

TL 159635

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

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

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

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

3. Technical Characteristics

a. RADI0 TRANSMITTER BC-604-(*).

Frequeney range: _
10 preset channels....20.0 to 27.9 megacycles
(me) (80 channels).

Frequency range (Cont.)

Channel spacing...... 100 kilocyeles (ke)
Crysgal frequency..... 370.370 to 516.667 ke
- Transmitter type..... f-m i
Type of signal trans-
mitted ............ voice

Distance range........... 10 to 15 mi
Type of modulation....... phase modulator coil
Power input:

12-volt input.......... 20 amp

24~volt input.......... 12 amp
Nominal power output....30 w . :
Whip antenna...... +eee..10 £t long. Consists of Mast

Sections MS-116, MS-
117, and MS-118 mounted
_ on Mast Base AB-15/GR.
Power supply...cveeeens..12-v _ vehicular battery
: through Dynamotor DM-
35-(*), or 24-v vehicular
battery through Dynamo-
tor DM-37-(*).

Weight ........cocvivnnn. 67 1b
Nominal frequency devia.

tion .......... .. ..., 40 ke
Frequency multiplication. .54
Interphone output......... 3w
Number of tubes.......... 8

V101, V102, V103,
V105, V106, V107,

~and V108........... VT-164 or JAN-1619
V14 ..o, VT-165 or JAN-1624
b. RApio RECEIVER BC-603—(*).
Frequencey range.......... 20.0 to 27.9 me
Receiver type............. superheterodyne, f-m
Type of signal which can
be received............. voice
Number of preset channels.10
Control of channels....... local only
Sensitivity ............... 1 microvolt (yv)
Intermediate frequency
(nominal) ............. 2.65 me
Bandwidth ............... 80 ke
Power output, speaker..... 2w
Power output, headset..... 0.2 w
Call signal............... lamp
Noise suppression.........squelch
Power input:
12-volt input.......... 4 amp
24-volt input..........2 amp
Power supply.....covunn.. 12-v vehicular battery

through Dynamotor DM-
34—(*), or 24-v vehicular
battery through Dynamo-
tor DM-36-(*).

Antenna ........c00c000nnn Uses same antenna as
transmitter
Weight .......cccvviennn. 35 1b

7 This value is an approximation, since the range
will vary considerably according to terrain and at-
mospheric conditions.
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Number of tubes.......... 10

VI oo, VT-112 or JAN-6ACT
V2 o VT-112 or JAN-6ACT

3 VT-94 or JAN-6J5
V4 ...... .. e VT-209 or JAN-12SG7
VS VT-209 or JAN-12SG7
V6 o VT-112 or JAN-6ACT
V7 oo, R VT-90 or JAN-6HS6
V8 VT-107-A or JAN-6V6EGT
V9 ..... e VT-229 or JAN-6SL7GT
V0 ..o . VT-229 or JAN-6SL7GT

41;f Table of Components
a. Rapio SET SCR-508-(*). Radio Set SCR—~
508-(*) is composed of a 12- or 24-volt basic

unit and an installation unit. The basic unit
is common to all installations. The installation
unit varies and depends upon the type of in-
stallation. The table below is the Parts Con-
trol Lists listing of components of the radio set
required for its installation in a personnel car-
rier half-track M3A1l. These components, how-
ever, will vary from time to time. Figures 5
and 6 show the components actually provided in
one instance where a radio set was ordered. The
12-volt basic unit, common to all 12-volt in-
stallations, is shown in figure 5 and a typical
installation unit appears in figure 6.

NTERPHONE
CONTROL..BO

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



Required Height Depth Length Volume Weight
Component : " No. (in.) (in.) (in.) (cu. ft.) (Ib.)
Basie Unit (12-volt):
Antenna A-62 (Phantom).. 1 7 4 4 0.06 3 -
Mast Base AB-15/GR..... 1 15 -9
Radio Receiver BC-603—(*). 2 11% 6% 12% 0.5 " 35
Radio Transmitter BC-604— ’

(*) coooo... [ 1 111 1014 18 12, L 67
Roll BG-56-A............ 1 2 4 w742 018 | 17
Cover BG-96............. 1 121, 10% 32 2.2 - 3.3
Chest CH-264............. 1 11% 67% 117% 054 | 12
Dynamotor DM-34—(*).... 2 414 3 6% 0.05 4.7
Dynamotor DM-35—-(*).... 1 5% 4% 8% 0.1 - 92
Mounting FT-237-(*)..... 1 5% 13 33% 1.37 44
Mast Section MS-117...... 2 3915 0.7
Mast Section MS-118...... 2 39% 0.8
Wire W-128............... 6 ft. 72 0.4
Connector (conduit).:..... 1 - 1% ’ 0.3

Installation Unit: '
Interphone Control Box BC-

606-H .........cccccn. 1 4%, 2%, 4% 0.06 1.8
Cabinet CH-T4...,........ 1 18 16 36 - 5.9 92
Cordage CO-218........... 18 ft. 252 ’ 14
Mounting FT-284......... 1 5 12 ' 33 112 26
Headset H-16/U.......... 2 1.0
Cover CW-110/U.......... 1 ) 0.01
Mast Base Bracket MP-52.. 1 26 20
Microphone T-17.......... 1 0.7
Microphone T-45.......... 1 1.8
Chest Set TD4........... 2 1
Bag of hardware.......... 21 2
Connector (conduit)....... 1 1% 03
T™M 11-2721.......0000uen 1 | - : 0.3 -

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

requisition of spare parts.

b. Rapio SET SCR-528-(*). Radio Set
SCR-528—(*) is identical to Radio Set SCR-
508—(*), except that Radio Set SCR-528-(*)
has one Receiver BC—603—(*) instead of two.
(See fig. 2.)

¢. RAapio SET AN/VRC-5. Radio Set AN/
VRC-5 is identical to Radio Set SCR-528-(*)

" except that Radio Set AN/VRC—5 has two

separate mountings, FT-346 and FT-508, for
the receiver and transmitter, respectively. (See
fig. 2.) A typical installation of Radio Set AN/
VRC-5 is illustrated in figure 7. Weights and
dimensions of the mountings used in this set
are shown in the following table.

Required Height Depth Length Volume Weight
Component Nao. (in.) (in.) (in.) (eu. ft.) (1b.)
Mounting FT-346......... 1 3% 7 11% _ 0.2 6
Mounting FT-508......... 1 41 9% 19% 0.3 14.7

Note.
requisition of spare parts.

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

e e i



Figure 7. Radio Set AN/VRC-5, mounted in Twin 40—mm Gun Motor C’awiage, M19,

5. Packaging Data

a. Radio Set SCR-508-(*) is packed in
seven wooden boxes, six of which contain the
components of the basic unit and one of which
contains the installation unit. Radio Set SCR—
528—(*) is packed in six boxes, or one less than
required for the SCR-508—(*), since it in-
cludes one receiver instead of two.

b. Domestic and export packaging and pack-
ing are the same for both sets except that
moistureproof and vaporproof barriers, desic-
cant, and waterproof box liners or bags are
not required for domestic packing. The follow-
ing table lists the dimensions, volume, and
weight of the boxes containing Radio Set SCR~
508—(*).

Note.
from that shown, depending upon supply channels.

Items may be packaged in a different manner

6

Radio Set SCR-508—(*)

T Outside dimensions Cubic G{:OSS
tem (in.) feet weight

{approx.) (lb.)
Box No. 1 [ 39 x17 x 9% 3.7 83
Box No. 2 | 17T% x14% x12% |~ 2 65.
Box No. 3 | 17T% x 143 x 12% 2 65-
Box No. 4 | 33x15% x 16 4.7 129
Box No. 5 | 45x10% x 6% 2.8 70
Box No. 6 | 21 x 133% x 13% 2.2 50
Box No. 7 { 40 x 26 x 25 14.2 248

c. Radio Set AN/VRC-5 is packed in ap-
proximately the same manner as Radio Set-
SCR-528—-(*).

6. . Radio Transmitter BC—604—(¥)

This f-m transmitter operates over a frequency
range of 20.0 to 27.9 mc and delivers a carrier
power to the antenna of approximately 30
watts. Figure 8 is an oblique view of the trans-



Figure 8. Radio Transmitter BC-604—(*), with crystal unit operating compartment open, obligue view.

mitter. A view of the right-hand end of the
transmitter showing the various controls and
access openings is shown in figure 9. The
front panel contains 10 push buttons (fig. 10)
by means of which any of 10 pread] usted trans-
mitting channels may be immediately selected.
The transmitter audio stages are used to modu-
late the r-f carrier, and are also used for inter-
phone operation. The use of the transmitter
as a radio transmitter or as an audio amplifier

is controlled at the transmitter panel or from .

remote interphone control boxes. When the
transmitter dynamotor is on, the receiver out-
put is disabled. Audio modulation of the trans-
mitter is heard as sidetone in all interphone
headsets. Either a carbon or a magnetic micro-
phone may be used with the transmitter. The
magnetic microphone, however, is not generally
used. The transmitter receives its power from
a 12- or 24-volt dynamotor mounted in the
transmitter. The top and bottom dust covers
can be removed by turning the fasteners 14
turn to the left and lifting the covers off the
transmitter.

Figure 9. Radio Transmitter BC-504~(*), with cover
plate removed, right-hand view.



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

7. Radio Receiver BC—-603—{*)

The receiver is of the superheterodyne type
and is intended for reception of f-m signals
within the range of 20.0 to 27.9 me. The re-
ceiver can deliver an output of approximately
2 watts to its self-contained speaker or about
200 milliwatts to its headset circuits. A front
view of the receiver is shown in figure 11 and
an oblique rear view is shown in figure 12.
The front panel contains 10 push buttons by
means of which any one of 10 preadjusted
receiving channels may be selected. (See fig.
13.)

The receiver is mounted on the right-hand side
of Mounting FT-237. A disabling circuit
grounds the output stage of the receiver when
the transmitter dynamotor is on. The receiver
output is also fed to the crew member inter-
phone stations through the mounting. A
squelch circuit is provided to eliminate noise
when no signal is being received. In addition
to the usual limiter circuits, a delayed auto-
matic-volume-control (a-v-¢) circuit is incor-
porated to limit the signal more efficiently prior
to its application to the discriminator. The

8

power for the receiver is supplied by a 12- or
24-volt dynamotor mounted in the receiver.
The receiver dust cover may be removed by
turning the fastener on the rear of the cover
(fig. 12) 14 turn to the left and sliding the
cover off the rear of the receiver.

8. Dynamotor DM-34—{*) or DM—36—(*)
The two dynamotors that can be used for the
operation of the receiver are identical except
for the input voltage. Dynamotor DM—34—(*)
operates from 3 12=volt battery and Dynamotor
DM-36-(*) operatés.from a 24-volt battery.
"Two views of the dynamotors are shown in
figures 14 and. 15

The dynamotors are totally inclosed. Their
armatures are dynamically balanced and are
supported by two single-race ball bearings.
Both dynamotors are shunt wound. The pri-
‘mary and secondary windings are wound in

the same armature slots, but the two windings

Figure 11. Radio Receiver BC-603—(*), front view.

x

s



Figure 13. Radio Recetver BC-603-("), push-button
assembly, right side view.

.

Figure 14. Dynamotor DM-34—(*) or Dynamotor
DM-36-(*), side view.

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

are brought out to separate commutators
mounted on opposite ends of the armature
shaft. A multicontact jack on the base of each
dynamotor is wired so as to make the neces-
sary circuit changes in the receiver for 12- or
24-volt operation when the dynamotor is in-
stalled.

9. Dynamotor DM—35-{*) or DM-37-{¥)

The two dynamotors that can be used for the
operation of the transmitter are identical ex-
cept for the input voltage. Dynamotor DM-
35—(*) operates from a 12-volt battery and
DM-3T—(*) operates from .a 24-volt battery.
Two views of the dynamotors appear in fig-
ures 16 and 17. Except for screened breathing
vents in the end covers, the dynamotors are
totally inclosed. In later dynamotors, the
screened holes have been omitted in order to
reduce the entrance of dust or sand. This does

9



not affect the power rating of the dynamotor.
Their armatures are dynamically balanced and
are supported by two single-race ball bearings.
Both dynamotors are compound wound. The
primary and secondary are wound in the same
armature slots; but the two windings are
brought out to separate commutators mounted
on opposite ends of the armature shaft. Each
. dynamotor is mounted on a base and provided
with a multicontact connector so that it can
be easily installed or replaced. Selection and
installation of the proper dynamotor is the only
step required to convert to operation on either
supply voltage. The multicontact dynamotor
jacks are wired so as to make all the-circuit
changes required in the transmitter for 12- or
24-volt operation when the proper dynamotor
is installed.

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

10. Mounting FT-237—(¥)

a. GENERAL. This mounting, a photograph
of which is shown in figure 18, will hold:

10

(1) Radio Set” SCR-508-(*); one Radio
Transmitter BC-604-(*) and two Radio Re-
ceivers BC-603—(*).

(2) Radio Set SCR-528-(*); one Radio
Transmitter BC-604—(*) and one Radio Re-
ceiver BC-603-(*). The transmitter must be
installed in its allotted place at the left end of
the mounting (fig. 19), but the receiver may
be installed in either of the two right-hand po-
sitions. Each unit is secured to the mounting
by thumbscrew clamps and may be quickly re-
moved without tools. The dust covers are pro-
vided for protection of the unused receptacles.
The dust covers should be screwed to the rear
of the mounting, as shown in the photograph,
when removed from the recéptacles to be used.
A reversible nameplate bearing the words
BATTERY VOLTAGE—12V on one side and
BATTERY VOLTAGE—24V on the other side
is screwed to the front of the mounting near
the right-hand end. To make sure that the

. correct dynamotor will be installed in the

equipment, turn this plate so that it reads 24
volts if a 24-volt battery is being used as a
power source, or 12 volts if a 12-volt battery
is being used.

b. FASTENING OF MOUNTING. The mounting
is secured to the vehicle frame or other support
by suitable bolts passed through two heavy
bedplates on the mounting. There are four bolt
holes in each bedplate. Each bedplate supports
the mounting through two sets of rubber shock
absorbers. In addition, two rubber snubbers
on each bedplate prevent excessive movement
of the equipment on the mounting. Electrical
bonding straps are connected across each rub-
ber shock absorber so as to provide good
(ground) connection to the bedplates.

¢. TERMINALS. Two terminals are provided
at the left end of the mounting. The antenna
system is connected to the terminal designated
TR for radio transmission and reception. A
ground terminal is provided by a screw on the
mounting or, on later mountings, by a ground
binding post located near the antenna termi-
nals. This terminal is generally used for
grounding the sheath of coaxial cable CO-282.
A door in the base plate of the mounting (fig.
20) permits access to battery fuse F401, and
terminal strip TS401. One of the spare battery
fuses is held in a clip on the under side of

“the door, The negative battery connection is

T



made at a screw on the under side of the
mounting base plate. This screw is marked X
on figure 20. Cordage from one or more re-
motely located interphone control boxes ter-
minates at terminal strip TS401.

d. INTERCONNECTIONS BETWEEN UNITS. All
connections between the transmitter and re-
ceiver units and the mounting are made through
multicontact plugs and receptacles which are
engaged when the units are secured to the
mounting. The wiring between receptacles is
inclosed in a trough along the rear and left
end of the mounting.

Figure 21 shows the battery connections to the
mounting. A bottom view of the mounting is
shown in figure 22.

12. Mounting FT-346

Radio Receiver BC-603-(*), as a eomponent
of Radio Set AN/VRC-5, is mounted on Mount-
ing FT-346. An oblique view and a bottom
view of the mounting are shown in figures 23
and 24, respectively. The receiver is-secured
to the mounting by thumbscrew clamps and
may be quickly removed without tools.

|
o i
| INT. CABLE ;
INT, AMP,——~l——d == o1
TERMINAL | s\' 3
STRIP | ! I 47
REC,_|J405 [ X = - L EES
- 141
. - } } TO BATTERY
o
N + | !
L n 1
== e} Ol { O O
t J404] I |
TO e | SPACE FOR RADIO : SPACE FOR RADIO
ANT. SPACE fOR | RECEIVER BC-603-() RECEIVER BC-603-®)
. RADIO TRANSMITTER =t
I> BC-604-® |
1

e
sy

TLIS596%55

& T

Figure 19. Mounting FT-287—(*), location of transmitter and receivers.

Il. Mounting FT-508

Radio Set AN/VRC-5 is mounted on two sep-
arate mountings. This break-down is necessary
because some vehicles have insufficient space
to hold the equipment as a single unit on
Mounting FT-237-(*). Radio Transmitter
BC-604—(*) is installed on Mounting FT-508.

13. Antenna A—62 (Phantom)

®. Any antenna can be replaced by an equiva-
lent electrical network consisting of a coil, a
capacitor, and a resistor. If these elements
are properly connected and adjusted, they can
be used in place of the regular antenna to tune
the transmitter without radiating a strong sig-

11



ANTENNA"

. -INTERCONNECTOR

Fligure 21.

ANTENNA -
GONNEGTOR

. BATTERY.

"CONNEGTION

TERMINAL FOR REGEIVER

Mounting FT-508, showing battery connections.




nal. Antenna A—62 (Phantom) is provided for
this purpose. (See figs. 25 and 26.) This phan-
tom antenna consists of a variable inductance,
a variable capacitor, and two fixed resistors
in parallel, contained within a cylindrical metal
container, approximately 6 inches high by 3
inches in diameter. The manufacturer’s name-
plate and circuit diagram are mounted on the
outside of the container. A chained screw cap

is the cover of the phantom antenna and can
be removed for necessary adjustment by rotat-
ing it to the left. The chain prevents its being
lost or misplaced. A metal bracket is included
on the outside of the container to provide a flat
side for ease in installation of the phantom

antenna.

I?. When the cap is removed, the control or
adjustment panel of the phantom antenna is

s
s

Figure 22. Mounting FT-508, bottom view.

—BATTERY GONNECTION
{FROM .MOUNTING FT-508)

NTENNA, B
NTERGONNEGTO!

BATTERY GONNECTION' 7
FROM MOUNTING FT-508}:

Figure 23. Mounting FT-346, oblique view.

Figure 24. Mounting FT-346, bottom view,




exposed. This panel is a metal disk which is
the top or end plate of the chassis that holds
the parts inside the container firmly so there
will be a minimum of vibration. The adjust-
ment points for the coil and capacitor are
marked on the panel which also holds the reso-
nance lamp and its jewel, the ANT binding
post, and the GND binding post. There is a
heavy ground clamp permanently connected to
the GND post by means of a tinned copper
braid.

¢. The variable capacitor is a small, 19-plate,
ceramic-insulated, end-mounted capacitor. The
value of the setting is indicated by the position
of the mark on the indicator disk (that moves
with the rotation of the slotted shaft of the
capacitor) and the relation of that mark to
the dial scale stamped on the end plate or con-
trol panel. Adjustment of the capacitor, when
necessary, is made by turning the shaft with a
screwdriver until the desired results are ob-
tained. Turning the slotted shaft towards the
marking MAX increases capacity, and turning
it toward MIN decreases capacity.

d. The hole marked DECREASE L is over
the slotted end of a threaded shaft that tunes
the coil. Turning the control to the right (in
the direction indicated by the arrow) drives
a metal slug, that is permanently attached to
the inner end of the slotted shaft, out of the
coil. This decreases the value of inductance.
Turning this control in the opposite direction
(to the left) increases the inductance value
by retracting or lifting the slug upward into
the coil.

e. The receptacle mounted to the left of the
hole marked DECREASE L is threaded on
the outside and has a contact pin in the center.
It is a cable connector to be used when attach-
ing a coaxial cable antenna lead to the phantom
antenna.

f. Inside the container and behind (or un-
der) the control panel (or end plate) are the
parts already mentioned and two wire-wound,
ceramic-covered, fixed resistors connected in
parallel. Each resistor is 124 ohms in value,
but because they are connected in parallel their

total effective resistance in the circuit is 62

ohms.

9. Antenna A-62 (Phantom) will satisfac-
torily replace Mast Base AB-15/GR (MP-48
or MP-37) and the mast sections during tune

i4

ANTENMA “A-6Z {PHANTOM)

RADIO SETS SCR-SOS AND SCR
. INSTRUCTIONS :

DESTRIPTION
con -
CONOENSER | AWER ST-7
L CLAROST

TYPE - U
SC-0.8713
SSMME

Fligure 25. Antenna A-62 (Phantom), showing name-

plate and circuit label.

Figure 26, Antenng A-62 (Phantowm), inside top view.



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

I4. Antenna System

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

ard for Radio Sets SCR-508-(*) -and SCR-

528—(*). The mast base is lighter in weight

and more flexible than earlier models. Mast

-Base MP-65 is used in some cases where a

more rigid antenna is desired. A binding post

is provided on the bottem of Mast Base AB-

15/GR for wire lead-in connection. Figure 28

illustrates assembly of Mast Base AB-15/GR

SR for use with wire lead-in. The binding post is

L threaded on an adapter socket. When the bind-

ing post is removed, a coaxial connector, Plug

~ - PL-259, may be connected to the adapter socket

to provide termination for coaxial antenna

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

conjunction with an LE.T. lockwasher (item

14), to ground the shield of the cable. The

LE.T. lockwasher is placed between the lower

insulator and the vehicle, providing the ground

contact. Figure 29 illustrates the assembly of

Mast Base AB-15/GR for use with coaxial
—_ - cable.

b. Mast Base MP-48, MP-48-A, or MP-65
are substitutes for Mast Base AB-15/GR. Mast
Base MP-48 is supplied with a coaxial con-
nector, running up through its center, which
‘ connects to the upper part of the mast base

in which the mast sections are inserted. The

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

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

connector is removed when wire lead-in is used.
The wire is passed up through the mast base
and secured by the same screws that secured
the coaxial connector. When coaxial antenna
is used, the center conductor is not removed.
Mast Base MP-48-A is not supplied with a
center conductor. When coaxial antenna lead-
in is used with MP—-48-A, Cord CD-639 is in-
stalled in the mast base to provide the center
conductor. Figure 129 illustrates the assembly
of the mast bases for each antenna combina-
tion used with Radio Sets SCR-508-(*) and
SCR-528—(*).

¢. Mast Sections MS-116, MS—-117, and MS-
118 are used with Mast Base AB-15/GR or
MP-65. Three mast sections are used with all
installations except where Mast Base Bracket

LT R T,

Figure 30. Roll BG-56—A and

—

MP-52, mounted on Cabinet CH-74-4, is used.
When three sections are required, Mast Section
MS-116 serves as the lowest section, Mast Sec-
tion MS-117 fits into the top of Mast Section
MS-116, and Mast Section MS-118 fits into
the top of Mast Section MS-117. For a two-
section antenna, Mast Section MS-117 is used
as the lowest section and Mast Section MS-118
as the upper section. Mast Sections MS-51,
MS—-52, and MS-53 must be used with Mast
Base MP-48 or MP-48-A.

d. When exact conformance with a standard
installation is impossible, the following an-
tenna installation principles should be followed.
Three mast sections should be used in all in-
stallations, except with Mast Base Bracket
MP-52, in which case two sections are used.
The use of Mast Base AB-15/GR is preferable,
with Mast Base MP-48-A as a second choice.
Wire W-128, or equal, should be used for the
lead-in when the length required is not greater
than 46 inches with Mast Base AB-15/GR, or
58 inches with Mast Base MP—48-A. Shorter
leads should be used if possible. All wire leads
should be spaced away from metallic parts of

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

it should be of coaxial Radio Frequenecy Cable
RG-11/U or equal. This coaxial lead-in should
always be between 8 and 10 feet in length. The
antenna mast sections should be vertical, high,
and as centrally located as practicable. They
should not be closely parallel metallic parts.
The TR binding post on Mounting FT-237-{*)
should be used in connecting the antenna.

I5. RollBG-56

When the mast sections of the antenna are not
in use, they are stored in Roll BG-56-A. Straps
at one end and along the side fasten the roil
(See fig. 30.)

Hrsas

kN

Wire W-128.



6. Headset HS—-30—{*)

This headset is issued for use with Helmet M1
(Infantry) and others, and is a component of

HEADBAND~—_____
HB-30~(M RECEIVER

R-30-t%

(Ll

-

SHAPE TO FIT CONTOUR
OF HEAD ESPECIALLY
IN THIS REGION

\T—cono GD-307-A
)

PLUG
PL-55

T840

Figure 32. Headset HS-30—(*). in use.

some installation units. Special soft rubber
Inserts M-300 fit snugly into the ear cavities
and exclude outside noises. The headband is
a thin steel band that is adjustable to the con-
tours of the operator’s head. The clip on the
headset cord should be attached to the oper-
ator’s clothing to relieve the pull of the cord.
(See figs. 31 and 32.)

Headset HS-30-(*) has a 250-ohm impedance.
Cord CD-604, -which contains. a matching
transformer, is used to match Headset HS-
30-(*) to the 4,000-ohm output impedance of
Radio” Receiver BC-603—(*). Cord CD-604
connects to Jack JK-26 on Cord CD-307-A.

7. Headset H=16/U

Headset H-16/U is a component of some in-
stallation units. It is used in armored vehicles
and can be worn under Helmet M1 (Infantry)
and crash helmets used by the Infantry and
Armored Forces. It consists of an adjustable
headband, to fit the contour of the wearer’s
head, and two earcups (each containing a re-
ceiver unit, an impedance-matching trans-
former, and an ear insert). The headset has a
total impedance of 8,000 ohms. (See figs. 33
and 34.)

Figure 33. Headset H-16/U, component parts.
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18. Microphone T-17

Microphone T-17 is an antinoise, ecarbon-but-
ton hand microphone. Plug PL-68 on the
microphone cord plugs into the microphone
jack of the transmitter. If the set is used for
radio communication, the microphone button
controls the starting relay of the transmitter.
(See fig. 35.)

19. Microphone T-45
Microphone T-45 is a small, single—button,
carbon-type, differential microphone designed

Microphone T—45 and Cord CD--218, component parts.




to be worn on the upper lip. It is held in place
by face straps and adjustable ear loops, a_nd is
intended for use when an operator must have
both hands free. The inherent design of the
microphone reduces background noise, and al-
lows speech to be reproduced clearly under all
conditions. Plug PL-291 connects to the jack
on Chest Set TD-4 or Cord CD-318, which
contain the press-to-talk switch for this micro-
phone. (See figs. 36 and 37.)

Figure 37. Microphone T-45, in use.

20. Chest Set TD—4

a. Chest Set TD—4 (fig. 38) is supplied, when
available, for use in armored vehicles. The
chest set is used in place of Cords CD-318 and
CD-307—A to connect a headset and micro-

I IE AR

phone to the radio set or interphone control
box. Plug PL-291 on Microphone T—45 or
T-30-(*) fits into the pin jacks on Chest Unit
T-51, part of the chest set. Plug PL-54 on
Headset H-16/U, or Cord. CD—604 used with
Headset HS-30-(*), fits into the remaining
jack on the chest unit. The chest set has a
retractile Cord CD-802 which is provided with
Plugs PL-55 and PL-68 to connect the chest
unit to the headset and microphone jacks on
the radio set or interphone control box.

b. Jack JK-53 on Cord CD-802 fits over the
four pins recessed in the chest unit and pro-
vides automatic disconnection of the cord when
the operator must leave the vehicle quickly.

¢.. The microphone control press-to-talk
switch is located on the chest unit, and has a
spring-loaded HOLD-ON position, and a LOCK-
ON position.

d. Adjustable Straps ST-24 and ST-25 are
placed over the operator’s shoulders to hold
the chest unit in position.

21. Headset and Microphone Application
and Substitution Charts
. APPLICATION CHART.

Headset H-16/U is standard equipment for
armored vehicles.

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

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

Cords CD-307-A and CD-318 are standard for
open vehicles.

Microphone T-17 is supplied with each radio
set to serve as a test microphone and as an
alternate microphone for radio transmissions
when the vehicle is stationary and greater
intelligibility is desired.

Figure 38. Chest Set TD-4.



b. SUBSTITUTION CHART.

Standard component Substitute

Headset H-16/U. .| Headset HS-30-(*) with Cord CD-
604

Micrephcne T—45. .| Microphone T~30—(;‘)
Chest Set TD—4. . .| Cord CD-2807-A and Cord CD-318

22. Interphone Control Box BC—606—(*)

The interphone control box provides control
and connection facilities for a microphone and
a headset at a point remote from the radio
cquipment. Several control boxes may be con-
nected in multiple, if desired. Interphone Con-
trol Box BC—-606-H is a waterproof design. It
has a spring-loaded RADIO-INT switch and
requires Mounting FT-507 for installation on
the vehicle. An oblique front view of Inter-
phone Control Box BC-606-H is shown in fig-
ure 39. ’

Figure 39. Interphone Control Box BC-606-H, with
Mounting F'T-507.
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23. Cabinet CH=74-A

Cabinet CH-74-A is a protective housing to
be used where the radio equipment is exposed
to the weather. The cabinet is supported with-
in the vehicle by Mounting FT-284—-(*), Mount-
ing FT-285—(*), or Frame FM—43, depending
upon which vehicle is being used. Mounting
FT-237-(*) is bolted in place in the cabinet.
The top of the cabinet extends somewhat over
the front of the radio equipment. A canvas
cover assembly is provided for the front of
the cabinet to inclose the radio equipment com-
pletely, if desired. The canvas cover may be
rolled back over the top of the cabinet, or it |
may be supported by a bracket which tele-
scopes into the top of the cabinet. The equip-
ment should not be operated with the canvas
cover closing the cabinet opening. (See fig. 6.)

'24. Mast Base Bracket Ml;-"-52

Mast Base Bracket MP-52 serves to support
an antenna and mast base about 2 feét above
Cabinet CH-74-A. A mast base may  be
clamped to the cover plate of the bracket and
the antenna lead may be brought down through
insulating guides through the mast base
bracket tube into the cabinet for connection
to the radio equipment. The bracket is fast-
ened to the cabinet by 12 bolts. (See fig. 6.)

25. Chest CH-264 (Fig. 5)

Chest CH-264 is a metal spare parts box for
storage and transportation of tubes, headsets,
microphones, etec., for the radio set. The box is
divided into two compartments: The top com-
partment is packed with felt which is punched
for holding tubes. This compartment is ac-
cessible by opening the top of the box. The
bottom compartment is for microphones, head-
sets, ete., and is accessible by a door in the
front of the chest. The metal box is identical
to the case of Radio Receiver BC-6803—(*) and
provides for the mounting of the box on Mount-
ing FT-237—-(*) for Radio Set SCR-528—(*).
For Radio Set SCR-508 it must be stowed
elsewhere in the vehicle.

26. Cover BG-96 (Fig. 5)

Cover BG-96 is a canvas cover for the radio
set, provided with three awning like ventilators
for the dynamotors.



27. Cords and Cordage

a. CORD CO-278-A (Fi1c. 5). Cord CO-
278-A is used to connect Mounting FT-237—(*)
to the storage battery. It consists of 8 feet
of Cordage CO-212 to which connection ter-
minals have been soldered. The inner conductor
is connected to the positive side of the battery,
and the outer conductor is grounded.

b. CorD CD-307-A (Fic. 6). Cord CD-
807-A provides automatic disconnection of the
operator’s headset when he attempts to dis-
mount from the vehicle without first removing
his plug from the radio receiver. Plug PIL-55
at one end of Cord CD-307-A plugs into the
radio receiver or into a designated interphone
control box. Plug PL-54 on Headset H-16/U,
or on Cord CD-604 used with Headset HS-
30—(*), is connected into Jack JK-26 at the
other end of Cord CD-307—A. When any undue

UTER RUBBER INSULATION
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ONE INCH IN LENGTH.

FOLD SHIELD BACK
OVER OUTER RUBBER
INSULATION, PLACE
CLAMP OVER SHIELD,

SOLDER TIN WIRE STEEL-HOT ROLLED (ELECTROGALVANIZE)
STEP 2 AS REQ, REMOVE ALL BURRS .
PREPARATION OF COAXIAL CABLE GLAMP .
A B
NOTE;
USE METHOD A FOR
RADIO SETS SCR-508 AND
SGR-528 WHEN MOUNTING
= MOUNTING FT-237 CONTAINS REAR
- FT-237 GROUND SCREW AND USE
g METHOD B WHEN MOUNT-
ING FT-237 CONTAINS
l CLAMP FRONT GROUND SCREW.
o CLAMP
10-32X 3/8 RO. |!
HD. MACH. SCREW &\
ANDNOC.10 I.T. 10-32 X 3/8 RD. 5.y
LgGKWASHER HD. MACH. SCREW [T12]
(ORILL AND TAP AND NC.I0 I.T. LOGK- TR
FOR 10-32 SCREW WASHER (PART OF
l:O‘;OUNT‘NGS MOUNTING FT-237)
PROVIDED  meTHOD A METHOD B
WITH GROUND '
SCREW). c TL 90988S

strain is placed on the cord, Plug PL-54 and
Jack JK-26 separate. Cord CD-307-A is usu-
ally supplied in 65-in¢h lengths.

c. Corp CO-318-A (F1e. 36). Cord CO-
318=A is a T-foot cord assembly for connec-
tion between the short cord supplied with Mi-
crophone . T—45 or T-30-(*) and the radio
equipment or a remote control box. The as-
sembly, which includes Switch SW-141-(*) as
a push-to-talk switch for the microphone, is
provided with a neck strap for its support. The
neck strap is quickly detachable from the
switch. '

d. Corp CD-604 (Fic. 7). Cord CD-604
connects Headset HS-30-(*) to Cord CD-
307—A. The cord contains an impedance match-
ing transformer C410 to match the 250-ohm
impedance of Headset HS-30-(*) to the 4,000-
ohm output impedance of Radio Receiver BC-
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Figure 40. Connection of coawial cable to Mounting FT-237—(*).
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603—(*). When Headset HS-30-(*) is to be
connected to Cord CD—604, the case of the
transformer is opened by removing the four
screws in the flat side of the case. The ter-
minals of Cord CD-620 on Headset HS-30-(*)
are connected to the transformer by means of
screws indicated by an arrow on the edge of
the case. The case is then closed and the four
screws replaced in the case. .

e. Corp CD-786. Auxiliary Cord CD-786,
is provided for making 13 connections con-
veniently to a receiver or transmitter which is
to be used in such a way that it cannot be in-
gerted in the mounting. Omne such use is the
testing of a receiver on a bench. The cord
consists of— .

(1) A male plug for insertion in socket
J401, J402, or J403 of Mounting FT-237—(*).

(2) A female receptacle for connection to
plug PG1 of the receiver, or PG101 of the
transmitter. ’

(3) A 6-foot length of cordage containing
conductors to connect corresponding numbers
in these two plugs. Terminals 1 and 2 of the
plug are connected to corresponding numbers
in the receptacle by 10-gage stranded wires.
This constitutes the power connection and is
suitable for carrying several amperes. A 22-
gage twisted, shielded pair of stranded wires
is used for terminals 4 and 5. The other ter-
minals used are numbers 7, 8, 9, 10, 19, 20, 21,
22, and 25.

f. CORDAGE CO0-212. Cordage CO-212 is
composed of two concentric conductors and is

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

212 is supplied in bulk lengths and is used to
replace damaged Cords CO-278-A or when a
longer cord is needed. The cordage is installed
so that the inner conductor is positive and the
outer conductor is at ground potential.

g. CORDAGE C0O-213. Cordage CO-213 is a
shielded seven-conductor, color-coded cable. It
is supplied in bulk lengths and is used for in-
terconnecting the desired number of Interphone
Control Boxes BC-606(*) and Mounting FT-
237—(*). Two of the conductors were at one
time inclosed within an electrostatic shield.
These conductors were used for the output of
Mierophone T-33.

h. CORDAGE CO-218 (F1G. 7). Cordage CO-
218 is g shieided four-conductor, color-coded

cable. It is used for extending to a remote
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radio control béx (Interphone Control Box BC-
606—(*)) at a distance from the radio set in
half-track vehicles. One conductor is inclosed
within an electrostatic shield. This conductor
is ysed for the carbon microphone output.

1. RADIO FREQUENCY CABLE RG-11/U. This
cable is a flexible two-conductor coaxial cordage
which is intended for transmission of high-fre-
quency (h-f) currents. It is used in all installa-
tions of Radio Set SCR-508-(*) and SCR-
528—(*), where the distance between the bind-
ing post on Mounting FT-237-(*) and the
mast base exceeds 40 inches, except when Mast
Base Bracket MP-52 is used. The outer con-
ductor should be grounded at both ends. Radio
Frequency Cable WC-562 and Cordage CO-
282 are substitutes. Figure 40 illustrates the
method of terminating r-f cable at Mounting -
FT-237-(*). Figure 29 illustrates the appli-
cation of r-f cable with Mast Base AB-15/GR.
The application of r-f cable with Mast Bases
MP-48 and MP-48-A is illustrated in figure
124,

28. Crystal Holders

A drawer is provided in Transmitter BC-—
604—(*) for storing 80 Crystal Holders FT-
241-A, one for each of 80 channel frequencies.
Each crystal holder contains a low-frequency
(1f) quartz crystal. Table I lists the channel
number, crystal frequency, and output fre-
quency of each of the 80 crystals. Crystal Hold-
ers FT-241-A for use in this transmitter are
marked with the channel numbers 0 to 79 and
the output frequency.

Table 1
Crystal Output
Channel frequency frequency

(ke) {me)

L1 370.370 20.0
B 372.222 20.1
2 i 374.074 20.2
St 875.926 20.3
. S 3717.778 20.4
> 379.630 20.5
[ 7N 381.481 20.6

[ 383.333 20.7
- 385.185 20.8
. 387.037 20.9
100..0000uee.., 388.889 21.0
1 390.741 21.1
12,0000, 392.593 21.2



Crystal Output Crystal Qutput
Channel frequency frequency Channel frequency frequency

(ke) (mc) (ke) (me)
13, i 894.444 21.3 T0. .. 500.000 27.0
4. ... ..., 396.296 214 5 501.852 271
1 J 398.148 21.5 T2, e 503.704 272
16... ... 400.000 21.6 [ T 505.556 27.3
17 .. 401.852 21.7 (S 507.407 27.4
18. . i 403.704 21.8 £ S 509.259 27.5
19. . e 405.556 21.9 76...... AU 511.111 27.6
20, . . e 407.407 22.0 & 512.963 279
21, ... . . 409.259 22.1 - T 514.815 27.8
22 e 411111 22.2 £ I © 516.667 27.9
23, i 412.963 22.3
gg ﬁiﬁég ggg 29. Code Designation of Component Parts
26 418.519 22.8 It is helpful to have in mind the method of
g;' Teeees : ggg;g ggg numbering of the component parts used in the
29 494,074 22.9 - various units of these radio sets. Parts in the
0. ... 425.926 23.0 schematic and wiring diagrams and usually on
Sl 427.778 23.1 the equipment units also are designated by a
82 429.630 23.2 number preceded by one or more letters, for
83 431.481 23.3 example, C25, C115, 8201, etc. Reference num-
4., 433.333 23.4
85, 435.185 23.5 bers from:
86, i, 437.087 23.6 1 to 99 are used for parts in Radio Re-
L S 438.889 23.7 ceiver BC—603—(*).
3l 440.741 23.8 101 to 199 are used for parts in Radio
B0 adase 240 Transmitter BC-604-(*).
A1 - 446.296 24.1 301 to 399 are used for parts in Inter-
42, . 448.148 24.2 phone Control Box BC—606—(*).
43.. . 450.000 24.3 401 to 499 are used for parts in Mount-
4. .. .......... 451.852 244 ing FT—237—(*) .
SACRRRRERLERLE 453.704 245 501 to 599 are used for parts in Dyna-
46. ... .. 455.556 24.6 o 3
AT, 457.407 24.7 motor DM-35-(*), 12-volt (transmit-
48. .. ... ... 459.259 24.8 ting).
49, ...l 461.111 24.9 601 to 699 are used for parts in Dyna-
B0 462.963 ?,5.0 motor DM-387—(*), 24-volt (transmit-
gé ............. igézéi ;gé ting) i
53 468.519 25.3 701 to 799 are used for parts in Dyna-
Y S 470.370 25.4 motor DM—-34—-(*), 12-volt (receiving).
57 S 472.222 25.5 801 to 899 are used for parts in Dyna-
BBttt 474.074 25.6 motor DM-36—(*), 24-volt (receiving).
Y (N 475.926 257
S0 mas 250 30. Differences in Models
g(l) """"""" ig;égé gg‘(l) a. Radio Receivers BC—603—(*)M and Radio
62 ... 485.185 26.9 Transmitters BC-604—(*)M have been modified
63, it 487.037 26.3 so that when Radio Sets SCR-508-(*) and
64, .. 488.889 26.4 SCR-528—(*) are operated on interphone,
85, 490.741 26.5 Radio Receivers BC-603—(*)M are disabled.
_gg """"""" igiiii gg's ~ This modification, which prevents interference
68 .. ... 496.296 26.8 of interphone communication by incoming radio
69, . 498.148 26.9 signals, is incorporated in later radio sets by
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Figure 41. Siting radio set.




the manufacturer, and is also applied to the
radio sets already in the field.

Note. Only those equipments that are stamped with
the letter M after the nomenclature on the nameplate
have been so modified.

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

increase the power output of the interphone
system in Radio Sets SCR-508-(*) and SCR-
528—(*).
. ¢. MWO SIG 11-600-8 modifies Interphone
Corrol Boxes BC-606-A, B, C, D, E, F, and
G to the electrical equivalent of Interphone
Control Box BC-606—H. The modification im-
proves the system operation of the radio set
by requiring a definite operation on the part
of the tank commander for radio communi-
cation. )

d. MWO SIG 11-600-10 modifies all sets to
prevent filament burn-out of Tubes JAN-1619
(VT-164) and JAN-1624 (VT-165).

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

f. See section XX for changes made during
production before Modification Work Orders

were applied.

Section II. INSTALLATION OF RADIO SETS
SCR-508—(*), SCR—528—{*}, AND AN,/VRC5

31. Siting (Fig. 41)

a. The signals from Radio Transmitter BC—
604—(*) have a greater range if the antenna
is high and clear of hills, buildings, cliffs,
densely wooded areas, and other obstructions.
Depressions, valleys, and other low places are
poor for radio reception and transmission be-
cause the surrounding high terrain absorbs
radio-frequency (r-f) energy. Weak or other-
wise undesirable signals may be expected if
the radio set is operated under or close to steel
bridges, underpasses, power lines, or power
units.

b. The most desirable locations for trans-
mission and reception are hilltops, elevations,
and slight rises in the ground. Flat terrain is
also good. Normally, transmission over water
is better than that over land.

32. Unpacking, Uncrating, and Checking

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

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

b. The boxes should be as close as possible
to their final destination before unpacking. To
unpack the boxes, first clip the two metal bands
binding the box. With a nailpuller, remove the
nails holding the top of the box and remove
the top of the box. Do not rémove the water-
proofing seals until the parts are actually
needed and a convenient place has been selected
on which to lay the parts. To remove the
waterproofing and moistureproofing barrier, if

" the equipment is packed for export, tear open

the waterproof liner. If shears are available,
cut off the heat-sealed edge so that the bag may
be.used again should the occasion arise. Remove
the bags of silica-gel and carefully check the
contents of the box against the packing list. Do
not throw any packing away until it is certain
that no parts are included which actually be-
long to the set. Packaging of the basic unit and
a typical installation unit for Radio Set SCR—
508—(*) are shown in figure 42. Note that only
one receiver is shown whereas two receivers
are actually supplied.

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

33. Connections and Interconnections

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

All connections between the transmitter and
receiver units and Mounting FT-237-(*) of
Radio Sets SCR-508-(*) and SCR-528- (*)
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HEADSET

H-16/U ~—"""MS-117,AND MS -118

MAST SECTIONS MS-i16,

‘0

CORDING DIAGRAM
FOR SCR-508-(%)OR SCR-528-(x)

MAST BASE (SCR-528-(%) HAS ONLY ONE RECEIVER)
A8 -I5/GR
MICROPHONE
T-30
CORD
/cn-sla
SWITCH
SW-141-(x)
/wms
w-128
H r;a_Aolo TTER RADIO
RANSMI RECEIVERS
INSULATOR /30’604'(*% BC-603- (%)
IN=121 e —
CORD
C0-278-4

CORD
CD-307-2

VEHICLE TERMINAL
80X

3

MOUNTING £T-237- (%)~

PLUG
PL-68

PLUG /
PL-55

TLIT977A

igure 48. Radio Sets SCR-508—(*) and SCR-528—(*), cording diagram.

are made through multicontact plugs and re-
ceptacles, which are automatically engaged
when the individual units are inserted in their
proper positions on the mounting. The wiring
between the receptacles on the mounting is in-
stalled in an inclosed trough running along the
rear and left end of the mounting. Other cords
and cordages used in joining the various units
are described below.

34. Preparation of Cordage CO-213

The following procedure and figure will be.

found useful interphone
cordage.

a. In cutting the rubber insulation of Cord-
age C0O-213, be careful not to cut any strands
of the copper shielding.

b. After Cordage CO-213 has been cut to
proper lengths (par. 35c¢), prepare each end
of every length for connection to the Inter-
phone Control Boxes BC-606-(*) and to
Mounting FT-237—(*) as follows (fig. 44):

(1) Strip back 314 inches of the outer rub-
ber and 2% inches of the inner and outer
shields, for connections to the interphone con-
trol boxes.

(2) Strip back 6 inches of the outer rubber

in preparing the

and 5 inches of the shields for connections to
Mounting FT-237-(%*). ,

(3) Using a pointed instrument, separate
the weave of the exposed l-inch ends of the
shield braids.

STEP 1: REMOVE RUBBER
GOVERING FOR 1" YELLOW
LENGTH L WHITE
{SEE CHART)
— BROWN
RED
= GREEN
STEP 2: GUT BOTH INNER AND OUTER )
SHIELDING BACK TO ONE INCH BLUE
IN LENGTH & UNWEAVE WITH A 8LAGK
POINTED INSTRUMENT.
'STEP 3: DIVIDE BOTH INNER & OUTER UNWOVEN
SHIELDING, BRING AROUND FROM BOTH
"SIDES OF GORDAGE & TWIST IN FORM
OF PIGTAIL. YELLOW
WHITE
BROWN
RED
GREEN
STEP 4:BARE ONE INCH OF. BLUE
BLACK LEAD HERE. BLACK
.STEP 5. TWIST BARE PORTION OF
BLACK LEAD WITH PIGTAIL
AND SOLDER.
STEP 6:DRESS LEADS FOR CONNECTIONS TO
TERMINALS. COMPONENT LENGTH L
8C-606 L
33
7Y =237 5"
VEHICLE Lo
TERMINAL BOX 85
TL 909875

Figure 44. Preparation of cordage CO-213,
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(4) Strip about 14 inch of insulation from
the black lead, at the point exposed by separa-
tion of the shields.

(5) Twist the wires of both shield braids
around the exposed portion of the black lead
and solder together, using a minimum of
solder.

(6) Use the black lead for ground connec-
tion. .

¢. Prepare the ends of the cordage for con-
nection to the vehicle terminal boxes in the
same manner, except that 814 inches of outer
rubber, and 714 inches of outer shielding are

stripped back, and the shielded pair of red and -

green wires are taped. Solder the lugs, ob-

S

tained from the vehicle terminal box, to the
wires.

d. Clamps required for securing Cordage
CO-213 or r-f cable are illustrated in figure 45.

35. Wiring of Interphone Cordage

a. In vehicles requiring interphone commu-
nication, it is generally preferable to inter-
connect as much of the equipment as possible
before installation in the vehicle. This must
be done, since in many cases the components
are mounted in such positions that terminal
strips inside the components will be inacces-
sible. :

BREAK CORNERS -

BREAK CORNERS 7

] i
GLAMP| A B G ) € |STOCK nNoO. : {
U Ji-vs"| 3/4" [7/16" | 3/16" [1/2" |222637- 1| |! !
2 l-1i/8"| 3/4"|7/716" | 9/32" |3/4" | 222637-2 .
3 1-1/8"} 3/4" | 7/16"13/32" '3/4" | 222637-3
4 ~1/8"| 374" 117/32" 3/16" | 1/2" | 222637-4
5 |I-is8" | 3/4" 177321 9/32"| 3,4"| 222637-5
6 1-1/8" | 374" 17/32713/32"| 3/4*| 22263 7-6 ¢

BREAK GORNERS7

N

E D'QD/J' ‘

Toje

- =

w

-~ . 1

L
2 3u

L
NO.22(.025")

NO.22(025") BW. GA.

BW.GA. ! -
\{ - ' _,__L

",
1 | e 2 vy
NO. 22(.025"
- BW.GA.
cLamMP | © STOCK NO. cLAMP| D STOGK NO.
7 3/16"[222637-7 10 |9/32"1222637-10
8 9/32"|222637-8 1 13/32"(2z22637-11 |
9 13/32"|1222637-9
- TL-133i9
NOTE:

_TOLERANCES * /32"

Figure 45. Cordage clamps.

28



b. Always refer to the TM 11-2700 manu-
als for the diagram of the wiring system to
be used, since the wiring is not the same for
all types of vehicles. Figures 126, 127, and
128 are examples of typical system wiring.

¢. Select the proper direction from which
Cordage CO-213 will emerge from Mounting
FT-237—(*). Determine the lengths of all in-
terphone cordage from the TM 11-2700 series
manual. It is advisable to check exact lengths
required by first locating the equipment in the
vehicle and making actual measurements. This
should be done to allow for production varia-
tions in the vehicle.

d. Prepare each length of every length of
cordage as directed in paragraph 34. See fig-
ure 44 for the amount of insulation to be peeled
back for connection to a particular compornent.

“e. Open the hinged access door on Mounting
FT-237—(*). Solder each lead of the length of
the interphone cordage to terminal strip TS401,
as indicated in the wiring diagram. The ends
of the red and green leads of each length of
the cordage are not to be connected. Tape the
ends of these leads.

f. Secure the interphone cordage by means
of the cordage clamps provided on the mount-
ing.

g. If Interphone Control Box BC-606-A to
G is used, remove the appropriate plug button
from the box, and insert the interphone
cordage.

h. If Interphone Control Box BC-606-H is
used, first remove the proper knock-out from
the box as indicated on the applicable installa-
tion figure. Disassemble the conduit connector
and pass the packing nut, rubber insert, and
body of the connector over the cordage in the
order named. Place the rubber washer over the
stem of connector, insert the cordage and con-
nector through the hole in the box, and secure
connector to the box with the bondnut.

i. Solder the cordage leads to the terminal
blocks as indicated on the applicable diagram.

j. Secure the cordage end by means of the
clamp provided on Interphone Control Box
BC-606—A to G, or by means of the packing
nut of the conduit connector used with Inter-
phone Control Box BC-606-H.

k. Additional control boxes are wired in
similar manner. When connection of inter-
phone cordage to the vehicle terminal box is

required, the terminal lugs are removed from
the terminal block in the terminal box and
soldered to the cordage leads.

36. Installation of Mounting FT—237—(¥)

a. Remove the rear and left end dust covers
from Mounting FT-237—(*), and make certain
that all wires and parts are firmly in place.

b. Open the hinged door and make sure that
fuse F401 is in place and that a spare fuse is
in the clip on the hinged door. (See fig. 20.)

¢. Determine whether the battery is 12 or
24 volts. The voltage rating on the red plate
on the front of the mounting should coincide
with the battery voltage.

'd. Thoroughly brighten the contact areas
around the mounting bolt holes on the vehicle
and corresponding areas on the mounting to
insure good contact when the mounting bolts
are tightened. Install Mounting FT-237—-(*)
in the correct position with the holes in the
two bedplates located over the mounting holes
in the vehicle. A good ground contact is essen-
tial, or the radio set will not function properly.
Use a toothed lockwasher, when available, be-

tween the screw head and the mounting, and

between the nut and vehicle surface.

e. Cord CO-278—A connects the mounting to
the vehicle terminal box to supply battery
power to the radio set. Three sets of holes in
the mounting give a choice of three directions
from which Cord CO-278-A may emerge
through the mounting to the battery. Protec-
tion of the cord is the determining factor in
the choice of installation direction. Make the
cleanest and shortest installation practicable.

7. The center conductor connects to the posi-
tive or ungrounded side of the terminal box.
The outer conductor connects to the negative
or grounded side of the terminal box. One end
of the cord has smaller terminal lugs than the
other end. Connect the smaller lugs to the
mounting, with the lug on the center conductor
connecting to fuse F401, and the lug on the
outer conductor connecting to the ground screw '
on the mounting (marked X in fig. 20). Also
see figure 19. Run Cord CO-278-A to the bat-
tery, using a sufficient number of clamps to
prevent vibration.

Caution: Do not connect Cord CO-278-A to
the vehicle battery terminal box until all equip-
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ment has been completely installed and a check
made for accidental ground or shorts in the
mounting. Make sure that the polarity is
correct.

v

37. |Installation of Radio Transmif;l'er
BC~604—{¥)

a. Remove the top dust cover from the trans-
mitter by loosening the four fasteners on the
top. Each fastener is loosened by turning it
14, turn to the left.

b. Loosen the two fasteners of the erystal
storage drawer located in the upper left-hand
corner of the front panel and pull the drawer
outward (fig. 46). Inspect thoroughly, making
certain that all wires and connections are
firmly in place, all tubes intact, and that there
are no loose parts. See the tube location dia-
gram, figure 47. Place all crystal holders which
are not installed in the crystal oven, in the
crystal storage drawer. '

¢. Place the dynamotor in the upper left-
hand side of the transmitter. Make sure that
the voltage rating on the dynamotor is the same
as the vehicle battery voltage. Engage the fe-
male plug on the dynamotor with the male plug

JAN -1619
{(VT-164}

JAN-1619
(VT-164)

on the transmitter. Press the unit firmly into
place and tighten the four screws of the dyna-
motor mounting.

d. Replace the top dust cover and tighten

Figure 46. Radio Transmitter BC-604—(*), dynamotor

installation.
JAN-1619 JAN-1624
(VT—-184"

{VT~-i65)
7

/

f—_—'ﬁ V102!

()

JAN-1619
{VT-164}

JAN-1619
(VT-i64)

\

JAN-16i9
(VT-164)

JAN-1619

(VT ~164} TLi5982S.

Figure 47. Radio Transmitter BC~604~(*), tube location diagram.
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the four fasteners. Push the crystal storage
drawer all the way in and tighten its two
fasteners.

e. Place the transmitter on the mounting
base with the push buttons toward the. front
of the mounting. Slide the transmitter to the
Teft until the transmitter plug firmly engages
" the receptacle on the end of the mounting. The
guides and tapered pins on the mounting prop-
erly aline the transmitier as it is pushed into
place. The two thumbscrews at the right-hand
end of the transmitter may then be pressed
down to engage the threaded holes in the
mounting and firmly turned to the right to
lock the transmitter in place.

38. Installation of Radio Receiver
BC—603—{*)
"a. Remove the dust cover from each receiver
used, by turning the fastener, at the back of

JAN-6AGC7
(VT-12)

\

the cover, to the left. Slide the cover from the
chassis, and inspect the parts and wiring. See
the tube location diagram, figure 48.

b. Place the receiver dynamotor in its place
at the rear of the unit. Make sure that the
voltage rating on the dynamotor is the same
as the battery voltage. Engage the male plug
in the dynamotor unit securely with the female
plug on the radio unit. Securely tighten in
place the screws which are provided, replace
the dust cover, and tighten the fasteners.

¢. Place the receiver, or receivers, in posi-
tion by sliding them on the mounting from the
front, to engage the receptacle at the rear of
the mounting. The tapered pins position the
receiver properly. Engage the cupped edges
of the two thumbscrews on the mounting with
the hold-down brackets and tighten the thumb-
screws. If two receivers are used (Radio Set
SCR-508~(*)), their positions in the spaces

JAN-6J5
(VT-94)

T JAN-12557

@/

DM=34-{%}
oR

OM=36-{%)

(VT—=209
=209
JAN-6ACT
(V.T-J{
EJ/.\N -12567
VT-209)
@//
vi JAN-6ACT
(VI=ti2)
/
JAN-6SL7GT JAN-6V6GT JAN~-6HE JAN~6SL76T
(VT~229) (VT~107-A) (VT-90) (VvT-229) TL15981S

Figure 48. Radio Receiver BC-603-(*), tube location diagram.
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provided on the mounting are interchangeable.
Where only one receiver is used, install at the
right-hand side of the mounting. This will al-
low sufficient space between units. to insert a
small screwdriver for adjustment of the ME-
TER SWITCH - (right-hand end of the trans-
. mitter). ‘ -

39. Installation of Interphone Control Boxes

a. Install each interphone control box in its
required. location as indicated on the installa-
tion figure in the TM 11-2700 series. As pre-
viously explained, it is desirable to wire inter-
phone cordage to the boxes before installation.

b. Complete connections of interphone cord-
age to the vehicle terminal box if required. Use
conduit connector on the cordage to secure it
~firmly in terminal box knock-out hole.

¢. Check for accidental ground or shorts in
the wiring and then connect Cord CO-278-A
to the vehicle battery terminal box, carefully
observing proper polarity. Use a conduit con-
nector on Cord CO-278-A to secure it firmly
in the vehicle terminal box knock-out hole.

40. Installation of Chest CH-264

The chest mounts in the same manner as a re-
ceiver, and should be placed in the center posi-
tion on the mounting when Radio Set SCR-
528—(*) is used. When Radio Set SCR-508-(*)
is used, the chest is stowed elsewhere in the
vehicle.

41. Installation of Antenna

a. Remove the blank cover over the hole in
the top left front corner of Cabinet CH-T4-A.
Mount Mast Base Bracket MP-52 over the hole
with the screws and lockwashers furnished in
the top of the cabinet.

b. Remove the cover plate from the top of
Mast Base bracket MP-52. Place the upper in-
sulator, item 5 (with neoprene washer, item 6,
cemented to it) over hole in the cover plate of
Mast Base Bracket MP-52. (See fig. 28.) Place
the small neoprene washer, item 4, over item 5
and place the plain washer, item 3, over item
4, Insert body of the mast base, item 2,
through items 3, 4, 5, and 6, and hole in cover
plate. Insert bolt, item 8, into item 2 from
under side of the cover plate, and turn item 2
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clockwise until the mast base is tightened
securely.

c. Cut a 53-inch length of Wire W-128.
Strip back 14 inch on each end. Tin ends of
exposed wire. Secure one end of wire to bind-
ing post on bottom of mast base. Route wire
down through Mast Base Bracket MP-52 and
replace cover plate. Secure other end of Wire
W-128 to the TR binding post of Mounting
FT-237-(*). Coaxial cable must not be used.
When passing Wire W-128 through the side
of the vehicle, chests, etc.,, always insert an
insulating bushing, such as IN-101 or IN-111,
in the hole to protect the wire. The wire should
be run and supported in such a way that it is
protected from damage and will not be subject
to chafing due to vibration.

d. Screw Mast Section MS-118 into the top
Mast Section MS-117, and Mast Section MS-
117 into Mast Base AB-15/GR.

e. The antenna may be tied down when the
vehicle is in meotion, in order to clear overhead
power lines and obstructions. When the vehi-
cle is stationary, the antenna may be tied down
for reasons of concealment. Remember, how-
ever, that range and signal streng:h are re-
duced when the antenna is tied down. For
maximum range and signal strength, release
the antenna. The antenna may be tied down
by the use of Rope RP-5, an insulator such as
IN-86 or IN-87, and a short piece of flat metal.
Drill holes in each end of the metal piece, slip
it over the threaded part of a mast section
ferrule, and assemble the joint. Tie down to
a convenient point on the vehicle with the in-
sulator placed close to the antenna mast.

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

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



instructions on all types of vehicles using these
sets, see the TM 11-2700 series.

b.-Applicable positions for installation of

Antenna A-62 (Phantom) :

42. |Installation of Antenna A—62 (Phantom)

Vehicle Applicable position

Standard methods of installing Antenna A-62
(Phantom) have been developed and are indi-
cated in figure 49. '
a. The following items are required for each
- installation:

/ Article Quantity

Wire W-128 ... iiiivnninennns 2 ft.
Antenna A-62 (Phantom) including

4 screws, machine, 6-32 x % in.

and 4 washers, lock No. 6 std... 1
Bracket, steel, for Antenna A-62

(Phantom) which includes 2

serews, machine, 10-32 x % in. .. 1

Medium Tank M4A3
Tank Recovery Car M32
Tlame Thrower MA42
Light Tank M24 ................
LVT-(A)-4 and -5
T N
Scout Car M3A1 ................
Light Armored Car MS
Armored Utility Car M20 ........
Truck, %-ton, weapons carrier ...
Truck, 3%-ton, 4 x 4, carry-all .
Truck, %-ton, 4 x 4, command re-
connaissance
Multiple Gun Motor Carrlages M13,
M14, and M16
Cargo Carrier M29
Truck, %-ton, 4 x 4

CO OO WO W W

(VL]

..................

w

(24

(ToP VIEW)

(ToP VIEW)

(TOP VIEW)

POSITION | POSITION 2

NOTE:

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

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

3. WHEN INSTALLING BRACKET (@) ON MOUNTING
FT-237 USE A LONGER SCREW (B) AND THE ORIGINAL
TOOTH-TYPE LOCKWASHERS.

POSITION 3

GROUND CLAMP

APPLICATION OF y
GROUND CLAMP

A NAME OF ITEM TN REMARKS
2 JRD HD MACH SCR #10-32 X 5/8] 5 | FURN. WITH () |
24 [LOCKWASHER #6 STD 2 | FURN WITH ()
% TRD HD MACH SCR #6-32 X 172" _| 3 | FURN. WITH @
I _|BRACRET 2 | PER SC-A-7765
__|ANTENNA A-62 [PHANTOM] i TLNGI2

Figure 49. Installation o,; Antenna A—62 (Phantom) on Mounting FT-237-(*).
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Note. When Antenna A-62 (Phantom) is installed
in position 3, the bulge of Cover BG-96 cover the
phantom antenna. In positions 1 and 2, the zipper
on the left end of Cover BG-96 cannot be completely
closed.

¢. To make the installation, proceed as fol-
lows: Refer to b above and determine the cor-
rect position for the particular vehicle involved.
Positions in this paragraph refer to positions
1, 2, and 3 shown in figure 49. Remove the
two screws and lockwashers from the left front
corner of Mounting FT-237—(*) and secure the
bracket (with the antenna attached) to Mount-
ing FT-237—(*), using the original lockwash-
ers and two 10-32 x 54-inch screws provided.

d. When desired, disconnect the standard
antenna lead-in from the antenna binding post
on either Mounting FT-237-(*) or Radio
Transmitter BC-604—-(*), whichever is ap-
plicable for the particular installation, and con-
nect one end of the 2-foot length of Wire W-128
to the binding post. Remove the cover from
the antenna and connect the other end of the
2-foot length of Wire W-128 to the antenna
binding post marked ANT. The ground clamp,

GORDAGE |

Cco-213 .
B W

connected to the binding post marked GND,
must be fastened securely to the tip of bracket.
43. |Installation of Radio Set AN/VRC-5 in
Twin 40-MM Gun Motor Carriage M19

a. INTERCONNECTIONS. Four interconnections
are necessary to install Radio Set AN/VRC-5:
between the transmitter mounting and the bat-
tery; between the transmitter mounting and
the antenna; between the mountings; and be-
tween the transmitter mounting and the inter-
phone control box. All connections between
the transmitter and its mounting and the re-
ceiver and its mounting are made automatically
during installation. When installing, route all
cabling through the cable clamps on each
mounting near the terminal strips. This re-
lieves the strain on the terminal strips and
connections.

b. BATTERY CONNECTION. Cord CO-278 at
the vehicle terminal box connects the storage
battery in the vehicle and Mounting FT-508.
Cord CO-278 is a shielded, single-conductor
cable. One end of the shield is connected to

ICORDAGE
Co-213

P Eo.ox . . ¥ 28 2 2l o5 wd z
TAPE w oo 3 2 W2 [ a = E 23 4 u e a I E 2 3 Y
> b} T w = a 4 & W e w cxw a9 I w & o
UNUSED 2 ¥ 5§ % 8 z c = @ @ a > [CR o @ 3 » o @
SN g a A || | o] dfwwees— A4 |64 TaE | ] ] | |
o o o oollol Uo o o P4 illqooil
I 2 3 4 5 & T 8 9 10 i 2 3 & 5 6 8 9 10 1l 12 a7es\ase/|
s
AY
AY L

p

TO JACK J2

5 I ﬁ\l
|

!

|

|

|

|

|

)

TERMINAL STRIP S
ADO JUMPER IN BOXES 1|

REQUIRED TO BE
"COMMAND"(RADIO TRANS-
MITTING) STATIONS

ZDT ERMINAL STRIP

"'EI

B D

CORD CO-948—

'MOUNTING__FT- 346 MOUNTING FT- 508

—— L

CORD CO-278 /LI/'~

| =

_____ _

VEHICLE TERMINAL BOX . TL309865 -

. Figure 50. Radio Set AN/VRC-5, connection diagram.
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the ground side of the terminal box; the other
end is grounded to the mounting frame. The
lead is connected to the battery connection ter-
minal in the terminal box, and to the fuse on
Mounting FT-508. The fuse connection is
made so that the fuse is always in the circuit
between the radio set and the battery. (See
fig. 21.) The receiver is indirectly connected
to the battery by connecting Cord CD-948 be-
tween the mountings. The cord is composed
of a single and a double lead. The single lead
is conneeted to the ground, or minus-terminal
on the receiver mounting, and to the ground
on the transmitter mounting. The double lead
is connected to the plus-terminal on the receiver
mounting, and to the fuse on the transmitter
mounting. The lead is connected to the side of
the fuse opposite the battery input. This is
to provide fuse protection for the receiver
mounting.

¢. MOUNTING INTERCONNECTIONS. The two
mountings are connected together (using Cord-
age C0-213) as indicated in figure 50. Also fol-
low the color code shown in figure 50. The
coaxial antenna connectors are connected with
coaxial cable. For this, r-f Cable RG-11/U is
used. Use the right-angle coaxial connector to
make the connection to the transmitter mount-
ing. Connection with the actual antenna is

made through the antenna binding post on the

transmitter mounting. Use Wire W-128 for
this purpose. Cordage CO-213, coded as shown
in figure 50, connects the transmitter mounting
to Interphone Control Box BC—-606—(*).

d. MOUNTING RECEIVER AND TRANSMITTER.
The receiver may now be installed on its
mounting. Set it on the front of the mounting
and push it until it rests firmly against the
back. Then raise the holding screws and
tighten them over the hooks on the receiver.
The transmitter is put into place by sliding
it from the right to the left side of the mount-
ing. Tighten the transmitter mounting screws
on the right side of the transmitter case.

e. INTERPHONE. Using Cordage C0-213,
connect Interphone Control Box BC-606—(*)
as shown in figure 50. The physical location of
the interphone box will depend on the type of
installation. See the TM 11-2700 series.

f. SPARE PARTS CHEST. Spare Parts Chest
CH-264 is furnished with Radio Set AN/VRC-
5. Its physical location will also depend on its
type of installation. (See the TM 11-2700
series.)

g. CovErs CW-116/VRC-5 Anp CW-117/
VRC-5. Cover CW-116/VRC-5 (19 inches
wide, 1354 inches deep, 12 inches high) and
Cover CW-117/VRC-5 (7 inches wide, 1354
inches deep, 12 inches high) are protective
cloth hoods for Radio Transmitter BC-604—(*)
and Radio Receiver BC-603—(*), respectively.
They are made of No. 8 canvas duck material,
especially designed for vehicular installations.
The covers are not only water-repellent and
splashproof, but they also shield the equipment
against mildew. By unsnapping the lift-the-
dot fasteners and pulling up the flaps on the
front of the covers, operation of the sets may
be carried on with little inconvenience.
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PART TWO
OPERATING INSTRUCTIONS

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

the front of t_he manual.

Section lll. CONTROLS AND THEIR USE

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

a. ANTENNA AND GROUND BINDING POSTS.
These posts, marked A and G respectively, are
mounted above the push buttons. The binding
posts are provided for test purposes and norm-
ally are not used in transmitter operation. They
are, however, used in some installations to
shorten the length of the lead-in.

b. CHANNEL SELECTOR PUSH BUTTONS.
To accomplish bush-button tuning, press one
of the 10 push buttons. When a push button
is pressed, the following operations are per-
formed: The proper oscillator crystal is con-
nected into the circuit; all variable tuning ca-
pacitors are set to their appropriate values;
and the proper antenna trimmer capacitor is
connected into the circuit.

¢. RECEIVER TUNE-OPERATE TOGGLE
SwrTcH. This switch, in the RECEIVER
TUNE position, permits the transmitter to
emit a weak signal which is picked up by the
receiver so that presetting operations can be
monitored in the headset or in the loudspeaker.
When the switch is in the OPERATE position,
the transmitter operates normally under the
control of the microphone switch.

d. PANEL METER. The panel meter is con-
trolled by the toggle switch under it marked
TUNE-ANT CUR, and by the inset screw-
type switch marked METER SWITCH on the
right side of the transmitter housing. With
the toggle switch thrown to TUNE, operating
the METER SWITCH causes the meter to
indicate relative total screen and plate current
for all tubes, or individual relative grid cur-
rent in each r-f stage except the oscillator.
With the toggle switch thrown to ANT CUR,
relative antenna current is indicated.

e. TRANSMITTER ON-OFF SwitcH. This
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toggle switch controls the battery supply to the
filaments and the control circuits. The pilot
lamp under the switch lights when the set is
turned on. ’

f. RADIO-INTERPHONE SwiTcH. When
this switch is in the INTERPHONE position,
all crew members of a vehicle such as a tank,
where an interphone system is required, can
communicate with each other by using the
audio stages of the transmifter as an inter-
phone amplifier. When the switch, is thrown
to the RADIO position, the intercommunication
system is inoperative unless placed in opera-
tion by Interphone Control Box BC-606-(*)
at a remote station. This switch is normally
kept in the RADIO position.

¢g. MICROPHONE JACKS. The microphone
jacks are mounted below the panel. The MIC
CARB jack provides for a carbon microphone
and the MAGNETIC jack for a magnetic or
dynamic type of microphone.

h. FUSE. A fuse is inserted into a screw type
receptacle to the left of the microphone jacks.
This fuse protects the high-voltage circuit.

4. TANK-OTHER USE SwiITCH. This switch
is located at the left of the fuse, in the space
formerly occupied by the high-voltage spare
fuse. When the switch is in the TANK posi-
tion, the carbon microphone circuit is made
relatively insensitive in order to avoid picking
up the noise in a tank. The OTHER USE
position, which makes the carbon microphone
more sensitive, is used in quiet locations.

7. CRYSTAL STORAGE COMPARTMENT. This
compartment, in the upper left corner of the
front panel, contains a removable drawer which
provides space for storing 80 crystal holders.

k. CRYSTAL OVEN. The crystal oven, pro-
tected by a coverplate, is to the left of the
push buttons. In this compartment are the
crystal receptacle strip which mounts 10 crys-
tal holders, one for each channel; the thermo-
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static switch for automatic heat control within
the compartment; and two heating resistors.

I. ANTENNA TRIMMER CONTROLS. The con-
trols located behind the holes numbered 1 to
10 are the adjustments of the antenna trimmer
capacitors. These capacitors are individually
adjusted for each channel during presetting
operations. '

m. ANTENNA CoUPLING CONTROL.
square opening provides access to a knurled
finger wheel by means of which the antenna
coupling can be adjusted.

n. POWER-AMPLIFIER TANK CoOIL ADJUST-
MENT. The circular opening provides access
to a toothed wheel used in adjusting the slug
in the p-a tank coil.

0. INCREASE SIDETONE CONTROL. The
INCREASE SIDETONE (or INTERPHONE
on some transmitters) ‘adjusting screw varies
the volume to the sidetone and interphone
circuits.

p. GANGED CAPACITOR TUNING CONTROL.
This control is located below the handle on
the right side of the chassis. The control is
adjusted during presetting operations and can
be turned by means of the pin which projects
from the face of the control disk, or the screw-
driver slot at the center of this disk.

q. GANGED CAPACITOR LOCKING SCREW. This
screw, located below the antenna trimmer con-
trols, can be reached when the ganged capaci-
tor tuning control is rotated to its maximum
clockwise position.

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

a. REC ON-OFF SwitcH. This switch con-
trols the battery voltage to the dynamotor and
filament circuit.

b. TUNE-OPERATE SwitCcH. When the
switch is in the OPERATE position the re-
ceiver operates normally. When the switch is
in the TUNE position, an intermediate-fre-
quency (i-f) oscillator is made operative. This
oscillator is used in tuning and alining the
receiver.

¢. RADIO & INT-INT ONLY SwircH. This
switch is in the headphone circuit. When it is
in the RADIO & INT position, the headphones
are connected to both the receiver and inter-
phone output circuits. When this switch is in
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the INT ONLY position, the headphones are
disconnected from the receiver and left con-
nected to the interphone output circuit.

Note. Because of modifications, this switch must
always be left in the RADIO & INT position.

d. SQUELCH ON-OFF SwitcH. This switch
turns the squelch circuit on or off. The squelch
circuit eliminates the noise in the receiver out-
put when no carrier is being received.

e. SENSITIVITY ConTROL. The SENSI-
TIVITY control is used in conjunction with the
squeleh circuit in the receiver. When the
SQUELCH switch is ON, the SENSITIVITY
control varies the gain of the r-f and i-f stages
by controlling their bias. When the SQUELCH
switech is OFF, the receiver sensitivity is re-
stored to maximum and cannot be adjusted.

f. SPEAKER ON-OFF SwITcH. In the OFF

-position, the built-in loudspeaker is removed

from the audio output circuit.

g. VOLUME CoNTROL. The VOLUME con-
trol varies the audio output of the receiver.

k. TUNING CoNTROL. This control provides
manual tuning when all the channel selector
push buttons are released and the PUSH TO
TUNE button is depressed. In later receiver
models, the PUSH TO TUNE button can -be
kept in a depressed position by means of the
EMERGENCY LOCK.

1. CHANNEL SELECTOR PUSH BUTTONS. The
10 channel selector push buttons automatically
tune the receiver to any one of the 10 preset.
operating channels. When a push button is
presscd, the ganged tuning capacitors are ro-
tated to a preset position.

7. LOCKING SCREW. A locking screw for the
channel selector push-button mechanism is ac-
cessible through a hole in the upper right cor-
ner of the panel when the receiver tuning dial
marked CHANNEL MC is turned to its ex-
treme h-f position.

k. CALL SIGNAL Lampr. The CALL SIG-
NAL lamp is used in conjunction with the
squelch circuit. The lamp is illuminated when
a signal is received, if the SQUELCH switch
is ON and the SENSITIVITY control has been
adjusted to prevent operation of the squelch
circuit by received noise.

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

m. A AND G TERMINALS. These terminals



CHANNEL SELEGCTOR .
PUSH BUTTONS LOCKING SCREW
1

SPEAKER 7 )
/s
::]. N o= N
A 4 A
32 ! H i H
* B &
Paaas Pooas AT o TN N
s & [ssanens e ) 1 .
}saenar] Uy ¢ i\t .
- azeng =2° G == @
™ (TH eTh 3z an R
Jasia s A A A A
' [ as T ] tt 1]
T re Y < . Y ¢ | .
< _— " <3 - e = |
3 AR ) Peoas - s -
i) N D & f )
e 13! H -
W & W &G 5 ¥V W S 2
AN ey R A zne p-: T
AN A\ A0 A&
t H g "o =) [N ] 3 3
= gy WY G G WS 7
L eI y. y. ==
. s A £ \
& S e 44
224 223 2 N3

O
>
r~
N\
J
(4]
Z
>
r
~
N

7

f::'—‘w}‘ A
g
¢y
»n
O O
.
o)}

.
oY

.,,
c
»
m
©
D

10

- OFF
. ’ SPEAKER
5PARE

EMERGENCY PUSH S
LOCK™ T iy
T~ CHANNEL
I TUNING

3
O TUNE g
23

7 R\ ]
" McC RADIO
= TUNE ON L INT ON
S ) @@ @@
OPERATE  OFF INT OFF
\ ) ONLY SQUELCH

REG

m, N— O
| ®®

P

—_

<A
L
]

S VAN

20

TL15844S

Figure 52. Radio Receiver BC—603--(*), front view.



afe auxiliary antenna and ground connections.
They are used for test purposes only. -

n. PHONES JACKS.. The two phone jacks
marked PHONES provide audio output to two
pairs of headphones.

Section IV. OPERATION
46, General

a. Do not attempt to operate the equipment -

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

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

warm up before attempting to preset it.

¢. If at all possible, the battery should be
under charge while operating the set. If the
battery is not being charge,d,_ keep transmis-
sions as brief as possible.

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

o. Place the transmitter switches at the fol-
lowing positions:

(1) RECEIVER TUNE-OPERATE at ‘OP-
ERATE.

(2) RADIO-INTERPHONE at RADIO.

(3) TUNE-ANT CUR at ANT CUR.

(4) TRANSMITTER ON-OFF at OFF.

(5) The RADIO-INT switches on all inter-
phone control boxes must be in the RADIO
position.

b. Turn the TRANSMITTER ON-OFF
switch to ON. The pilot lamp on the front
panel of the transmitter should glow, indicat-
ing that voltage is being applied to the fila-
. ments. Approximately 5 seconds are required
for the tube filaments to heat.

¢. Plug the microphone into the MIC CARB
jack. Depress a push button and turn the
transmitter on by depressing the microphone
button. A push button should always be de-
pressed before starting the tramsmitter. The
dynamotor in the transmitter should start.
Never start the dynamotor by means of the
TRANSMITTER ON-OFF switch. If the
transmitter is working properly, the panel
meter will indicate antenna current.

Caution. The transmitter dynamotor has
been constructed for intermittent operation
and, therefore, should never be left running
for more than 5 out of every 20 minutes. Con-
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tinuous operation will cause serious damage
to the dynamotor. Also, do not operate the
transmitter without an antenna.

d. Turn the transmitter off when no further
transmissions are to be made by placing the
TRANSMITTER ON-OFF switch at the OFF
position. *

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

@. Set the receiver switches at the following
positions:

(1) REC ON-OFF at OFF.

(2) TUNE-OPERATE at OPERALE.

(3) SQUELCH OFF-ON at OFF.

(4) RADIO & INT-INT ONLY AT RADIO
& INT.

(5) SPEAKER OFF-ON at ON.

(6) Turn the SENSITIVITY control com-
pletely clockwise. ]

b. Turn the REC ON-OFF switch to ON.
Approximately 15 seconds are required to heat
the vacuum-tube filaments. The receiver dyna-
motor is built for continuous operation and
may be left running for long periods.

¢. Turn the VOLUME control fully clock-
wise. A high noise level in the loudspeaker
indicates that the receiver is operating.

d. Throw the SQUELCH switch to ON and
turn the SENSITIVITY control counterclock-
wise to a point just where the noise ceases
and the CALL SIGNAL lamp goes out. The
squelch control is now set properly: a received
signal will light the CALL SIGNAL lamp and
will be heard in the loudspeaker.

e. Turn the SPEAKER switch to OFF and
note that this switch does not affect headset
operation.

f. Turn the receiver RADIO & INT-INT
ONLY switech to INT ONLY; this opens the
headset circuits and prevents the receiver out-
put from being heard in the headset. Reset
this switch at the RADIO & INT position. In
later modified models of the radio set, when-
ever the transmitter or interphone amplifier
dynamotor is started, the output of the re-
ceiver is disabled. The receiver is not disabled
when the TUNE-OPERATE switch is in the

"TUNE position.

g. Depressing any one channel selector push
button automatically tunes the receiver to its
associated preset channel.




h. The TUNING adjustment is supplemen-
tary to the selector push buttons and provides
manual tuning. Manual -tuning to any desired
channel is accomplished by releasing all selec-
tor push buttons and adjusting the TUNING
control while depressing the PUSH TO TUNE
button. Manual tuning is facilitated by throw-
ing the TUNE-OPERATE switch to TUNE
and adjusting the TUNING control to the
transmitter frequency desired. The proper
TUNING control setting is indicated by a beat
note. When the tuning is correct, restore the
TUNE-OPERATE switch to OPERATE.

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

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

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

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

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

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

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

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

(2) Leaving the interphone control box

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

Note. When unmodified models of Interphone Con- ‘
trol Box BC-606-A to G are used, leave the RADIO-
INT switeh in the RADIO position since placing it in
the INT position will put the interphone system into
operation and prevent radio transmission. To improve
system operation, Interphone Control Box BC-606-A
to G are modified by MWO SIG 11-600-8. After modi-
fication; the circuit functioning of Interphone Control
Box BC-606-A to G is electrically the same as Inter-
phone Control Box BC-606-H.

f. Plug the microphone into any crew mem-
ber’s interphone box. Leave the RADIO-INT
switeh in INT position. Depress the button of
the microphone and talk into it. Speech should
be heard in the receiver and all interphone
headsets. Hold the RADIO-INT switch in the
RADIO position and depress the microphone
button. There will be no antenna current in-
dicated on the panel meter.

g. Insert the microphone plug into the MIC
jack at the commander’s interphone control
box. Leave all RADIO-INT interphone control
box switches at INT, depress the microphone
button, and talk into the microphone. Speech
should be heard in the receiver and all inter-
phone headsets. Hold the commander’s RADIO-
INT switch in the RADIO position and de-
press the microphone button. Antenna current
should be indicated on the panel meter.

h. Summing up, with the receiver RADIO
& INT-INT ONLY switch in the normal
RADIO & INT position, the output of the re-
ceiver and audio output of the transmitter is
applied to all the headsets. Whenever the
transmitter dynamotor is energized, whether
for radio or interphone operation, the output
of the receiver is disabled and only the audio
output of the audio section of the transmitter
is applied to the headsets. All vehicle members
can communicate with each other over the
interphone system. Ounly the commander and
the operator at the transmitter can carry on
radio communication. In some installations,
more than one interphone control box is wired
as a command box. In addition, operation of
any crew member’s microphone during radio
transmission will interrupt the transmission
and return the system to interphone.
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Note. The transmitter RADIO-INTERPHONE
switch is normally kept in the RADIO position. The
selection of .radio or interphone transmission is made
at the commander’s interphone control box.

50. Operating Precautions

a. TRANSMISSION CONDITIONS. (1) The op-
erating range depends upon the terrain, enemy
interference, and.radio noise. The equipment
may be expeeted to operate 5 to 7 miles except
under the worst conditions (as in tunnels,
among skyscraper buildings, or over a high
hill) ; but careful selection of elevated spots
may extend the range to 15 or 20 miles. Com-
munication over ranges in excess of this are
due to very careful choice of operating loca-
tions at both ends of the radio circuits; not to
exceptionally powerful radio transmitters.

(2) The vehicle may be hidden in bushes or
trees without materially reducing the range
if the antenna does not actually touch leaves
or branches.

(8) Crackling, indistinet or noisy signals
indicate borderline conditions and the operator
should not expect to operate over much longer
distance without loss of communication. Im-
proved reception may be obtained by stopping
the vehicle motor while receiving. However,
the vehicle battery will not stand use of the
transmitter for extended periods without
charging.

(4) Avoid use of the equipment under or
near power lines, telegraph lines, overhead
steel bridges, electrical equipment, or other
obstacles suspected to be a source of electrical
interference, as they absorb the signal or in-
crease the radio noise.

{5) Radio noise is always present to some
extent. The portion due to natural causes can-
not be reduced; but man-made noise may be
reduced by moving away from the cause; or,
if the cause is the vehicle’s ignition system,
inspecting the suppression system for loose,
short-circuited, or broken connections.

b. OVERHEATING. If the entire equipment is
mounted in a tightly inclosed restricted space
without adequate ventilation, there is danger
of overheating after extended periods of opera-
tion. Take reasonable care to operate the
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equipment for as short intervals as practicable
under such conditions. Do not run the trans-
mitter dynamotor for more than 5 out of every
20 minutes.

e. Low TEMPERATURE OPERATION. The fol-
lowing information is provided to improve low
temperature operation.

(1) If shock mounts become excessively
brittle and break, fasten the radio set down
solidly using any suitable support or spacers.

(2) Use Microphone Cover CW-110/U on
Microphone T-17-(*).

(3) Use Cover .BG-96 to provide protection
against snow and ice to reduce heat losses.

(4) If operational difficulty is experienced,
thoroughly clean all existing lubricant from
surfaces of the push-button mechanism and
manual tuning control, using solvent, dry-

‘cleaning (SD), and relubricate as described

in section VIII. Refer to paragranh 87d for
dynamotor operation at extremely low tempera-
tures.

(5) Do not subject the equipment to severe
mechanical shock at any time, and especially
after long periods of storage.

(6) Handle cords and cables with care to

‘prevent cracking or breaking. Learn the flex-

ing capabilities of the particular cords in the
set and handle them accordingly. When an
installation is to be made at temperatures
approaching —65° F., the cables should be kept
in a warm location, and uncoiled and prepared
for installation.

(7) Allow equipment to warm up if possible,
before attempting operation. Prevent heat loss
by keeping openings on Cover BG-96 closed as
much as possible.

d. RECEIVER. Be sure that the SENSITIV-
ITY control is properly adjusted when using
the squelch circuit. Improper adjustment of
this control will result in seriously reducing
the range of the set. If there is any doubt
whatever about use of the squeleh, turn it
OFF and reduce the receiver output volume
sufficiently to prevent fatigue on long stand-by
periods but not enough to prevent hearing a
signal.






