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

¢. 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
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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.



¢. TRANSMITTER. (1) Always press a chan-
nel” selector push button before starting the
dynamotor by operating the microphone con-
trol switch or by throwing the RECEIVER
TUNE-OPERATE switch to RECEIVER
TUNE.

(2) Operation of the transmitter fillaments
for long periods without application of plate
voltage tends to evaporate the active material
from their surface and reduce their useful
life. Therefore, the TRANSMITTER ON-
OFF switch should be OFF if the transmitter
is not to be used for an extended period.

(3) Do not operate the transmitter without
an antenna. Rither the mast antenna or the
phantom antenna must be used.

f. MICROPHONE TECHNIQUE. The radio sets
have been designed to work under noisy condi-
tions around the operator such as occur in a
tank or other noisy vehicle. Microphone T—45
and T-35-(*) have noise reducing features
for use in tanks, ete. It is important, in order
to obtain best operation from the equipment,
that the operator using a microphone such as
a Microphone T-17-(*) hold it in a nearly
verticle position and with the lips just touch-
"ing the surface. It is not necessary to shout
when using any microphone; but loud speech is
necessary in order to make the speech power
at the microphone of a higher level than the
surrounding noise. Each word should be com-
pleted before starting the next and a slight
emphasis should be placed on all sibilants, such
as C, S, and Z, and terminal consonants such as
T and G. Speak slowly. Although the equip-
ment has been designed to eliminate as much
as possible the effects of noises, the above in-
structions will aid materially in obtaining satis-
factory communication with the remote station,
especially under poor receiving conditions.

g. NET OPERATION. In net operation each
set in the net must be accurately tuned to the
same frequency. Tune all sets within the net
under substantially the same conditions. The
positions and lengths of the antennas, the
temperatures, and the battery terminal volt-
ages must be fairly uniform. See FM 24-18
for a complete discussion of net operation.

51. . Operation of Antenna A—62 (Phantom)

4. GENERAL. When adjusted during manu-
facture, the inductance is set at 1.35 mh as
indicated by a white line inside the case directly
under the L adjusting secrew; and the variable
capacity is set at 39 micromicrofarad (mmf).
These original adjustments are usually correct
for all standard installations. Small adjust-
ments of either L or C may be necessary for
some installations to compensate for differences
in vehicular structure or antenna position.
Once the phantom antenna has been adjusted
for a particular installation, .it should be un-
necessary to make any further adjustments. To
use the phantom antenna it is only necessary to
disconnect the standard antenna lead-in from
the antenna - binding post on Mounting FT-
237—(*), or Radio Transmitter BC-604-(*)
and connect a 2-foot length of Wire W-128
between this post and the ANT binding post
on the phantom antenna.

b. ADJUSTMENT CHECK. (1) Operate the
radio transmitter using the phantom antenna.
Observe whether or not any readjustment of
the antenna trimmer capacitors is necessary
to obtain maximum antenna current indica-
tions on the transmitter panel meter. If no
appreciable change in the settings is required,
the phantom antenna is working correctly.

(2) If the setting of the antenna trimmer
capacitors on the transmitter must be changed
appreciably to obtain maximum antenna cur-
rent, the phantom antenna must be readjusted.

¢. ADJUSTMENT PROCEDURE. (1) Make sure
that the transmitter is tuned to the standard
vehicular antenna. This usually involves de-
pressing the transmitter push buttons one at
a time and adjusting the corresponding an-
tenna trimmer capacitor for a maximum ANT
CUR reading. If necessary, retune the trans-
mitter antenna circuit using the mast antenna
and the procedure in paragraph 188c.

(2) Disconnect the vehicular antenna and
connect the phantom antenna. Change the C
adjustment in the phantom by one scale divi-
sion in either direction.

(8) Operate the transmitter and check the
tuning of the antenna trimmer capacitors. If
further readjustment is necessary, repeat steps
(1) and (2) above.
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(4) If the correct adjustment cannot be
“found by adjusting the capacitor alone, set it
at the arrow mark on the dial, and turn the
adjusting screw marked INCREASE_ L in
either direction, two or three complete turns.

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

(6) By repeating steps (1), (2), (3), and
“(4) above, a proper combination of L and C
can be obtained.

(7) No further changés should be necessary
unless the installation is changed.

Section V. EQUIPMENT PERFORMANCE
CHECK LIST

52. Purpose and Use of Check List

@¢. GENERAL. The equipment performance
check list (par. 53) will help the operator
determine whether the radio set is functioning
properly. The check list gives the item to be
checked, the conditions under which the item is
checked, the normal indications and tolerances
of correct operation, and the corrective meas-
ures the operator can take. Check items 1 to
13 before starting (before turning the equip-
ment on), items 14 and 15 when starting,
items 19 to 28 during operation, and items 29
and 30 when stopping (when turning the
equipment off). Items 19, 21, and 27 of this
list should be checked at least once during a
normal operating period or at least four times
a day during continuous operation.

b. AcTION OR CONDITION. For some items,
the information given in the action or condi-
tion column consists of the settings of various
switches and controls under which the item
is to be checked. For other items it represents
an action that must be taken to check the nor-
mal indication given in the normal indication
column.

c. NORMAL INDICATIONS. The normal indi-
cations listed include the visible and audible
signs that the operator will perceive when he
checks the items. In the case of meter readings,
the allowable folerances of the readings are
given. When a meter reads between the limits
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specified, operation can be considered satis-
factory. A meter reading outside the limits
given is a sign of impending trouble. If the
indications are not normal, the operator should
apply the recommended corrective measures.

d. CORRECTIVE MEASURES. The corrective
measures listed are those the operator can
make without turning the equipment in for
repairs. When reference is made in the table
to part five it indicates that the trouble cannot
be corrected during operation and that trouble
shooting by an experienced repairman is called
for. If the set is completely inoperative or if
the recommended corrective measures do not
yield results, trouble shooting is necessary.
However, if the tactical situation requires that
communication be maintained and if the set is
not completely inoperative, the operator must
maintain the set in operation as long as it is
possible to do so.

e. ITEMS 1 T0 13. Items 1 to 13 should be
checked each time the equipment is put into
operation.

f. ITEM 21. TItem 21 shows correct meter
readings on the radio transmitter when it is
properly tuned and in operation.

Note. All readings are correct for input voltages
of 12 or 24 volts. If the input voltage is greater,
slightly higher readings may be expected. The cor-
rective measures listed in the last column are to be
performed if the readings for the various tests do not
agree reasonably with the chart.

g- ITEMS 16 To 28. These items represent
general operating characteristics of the radio
set. The operator must become familiar with
the characteristics of the set during normal
operation; he must use that knowledge as a
basis for recognizing changes in audible and
visible indications, such as absence of sidetone,
lack of dynamotor noise, and poor or no meter
readings, when the set is not operating prop-
erly. By becoming familiar with the operation
of the receiver, the operator will know the
normal position of the VOLUME control. This
will aid in an approximate determination of the
sensitivity and amplification of the receiver.

h. ITEMS 29 AND 30. Items 29 and 30 are
checked whenever the station is taken out of
operation. Any abnormal indications at this
time are probably caused by trouble in the set
and should be corrected before the next ex-
pected period of operation.



53. Equipment Performance Check List

l

at RADIO ...... veeaee

I;f:‘ Ttem Actior_l or condition Normal indications Corrective measures
Radio Receiver (fig. 52)
1...| Headset ..vovuven-. Headset plugged into
) PHONES jack ........
P
g 2..| Loudspeaker ....... SPEAKER ON-OFF switch
: in ON position ........
P
A
R 3...| SQUELCH ON-OFF | In OFF position ........
A switech ..........
T
0 4...] RADIO & INT-INT | In RADIO & INT posi-
R ONLY switeh ... tion ........ e
v . .
~5...| TUNE-OPERATE In OPERATE position ..
switech ..........
Radio Transmitter (fig. 51)
6...| Microphone (if used) | Microphone plugged into
CARBON MIC jack ...
P 7...| Antenna .......... Standard antenna con-
R nected unless radio
E transmission is not au-
P thorized and phantom
A antenna is used .......
R
A 8...! RECEIVER TUNE- | In OPERATE position ..
g OPERATE switch
§ 9...| TUNE-ANT CUR | In ANT-CUR position ...
switeh ..........
10..| RADIO-INTER- | In RADIO position ......
PHONE switeh ..
Interphone Control Box (fig. 39)
‘ 11.. l Headset ........... Headset plugged into
P { PHONE jack .........
R
E 12... Microphone ........ Microphone plugged into
P MIC jack ............
A - -
R 13..| RADIO-INT switch. | In released INT position.
A If using unmodified
T models of interphone
0 Control Box BC-606-A
R to G, place the RADIO-
Y INTERPHONE switch
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" Radio Receiver

Item

Normal indications

Corrective measures

receiver and transmit-
ter. Place transmitter
RECEIVER TUNE-
OPERATE switeh to
RECEIVER TUNE.
Place receiver TUNE-
OPERATE switeh in
TUNE position

Repeat for remaining

channels

No. Item } Action or condition
S
T 14...| REC ON-OFF switch | Turn to ON position ..... Dynamotor starts | Check fuses, See part
4 ) and runs ..... five.
R
T
Radio Transmitter
.S '
T 15...| TRANSMITTER ON-| Turn to ON position ..... Pilot lamp lights. | Check fuse and pilot
A OFF switch ..... lamp. ’
- R See part five.
T
Radio Receiver
16...| VOLUME control... | Rotate clockwise ........ Noise output is ; Check position of RA-
heard in speaker DIO & INT-INT
and in all head ONLY switch.
sets. CALL | Check lamp and tube
SIGNAL lamp V10,
lights ........ See part five.
17...] Squelch circuit ..... Turn SQUELCH ON-OFF | CALL SIGNAL | Check tube V9.
switch to ON position. lamp goes out | See part five.
E Rotate SENSITIVITY as noise output
Q control to left from its stops .........
u full clockwise position .. '
I
P 18...| Manual tuning ..... All channel selector push | Noise varies and | See part five.
M buttons released. a signal may be
E SQUELCH ON-OFF received. If sig-
N switch at OFF. PUSH nals are re-
T TO TUNE button held | ceived, a beat
depressed. TUNING note will be
P control rotated ..... - heard with the
E ) TUNE - OPER-
R ATE switch at
F TUNE. The
0 CALL SIGNAL
R lamp should be
M 10) S
A
N 19...] Push-button tuning. | Depress same channel se- | A beat note should | Readjust presetting.
]?‘_‘, ’ lector push button on be heard ..... Check tube V10.

See part five..
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Radio Transmitier

OPERATE switch

TOR push button de-
"pressed. RECEIVER
TUNE-OPERATE
switch in RECEIVER
TUNE position. TUNE-
ANT CUR switch in
ANT CUR position ...

namotor starts.
No ANT CUR
reading. The
receiver can
pick up a beat
note on the
same channel
with the re-
ceiver TUNE-
OPERATE
switech in the
TUNE posi-
tion. Replace
RECEIVER
TUNE - OPER-
ATE switch in
OPERATE po-
sition

I;?:l Item Action or condition Norrmal indications Corrective measures
20...| Radio CHANNEL | After 3 seconds, depress | Transmitter dy- | Check to see that crystal
SELECTOR push a CHANNEL SELEC- namotor starts is installed in channel
~ buttons ......... TOR push button, press and panel me- being used.

' the transmitter miero- ter deflects. (If | Check tubes and meter
phone button, and talk the phantom readings given below.
into the microphone ... antenna is | See part five.

’ used, the neon
lamp should
glow.) Sidetone
should be heard
i in all headsets.
| Repeat for remaining
channels .............
21...| Meter readings .... | TUNE-ANT CUR switch | Meter reads:
at TUNE. Microphone
button depressed. ME-
- TER SWITCH in posi-
E tion:
Q No. 1 (Tripler grid) .... | 20-30 .......... Check tube V103.
u No. 2 (First r-f grid) ... | 256-40 .......... Try another crystal.
1 Check tubes V107 and
P V10l.
M No. 8 (Rectifier grid) ... | 20-25 .......... Check tube V102,
E No. 4 (Doubler grid) .... | 25-40 .......... Check tube V108.
N ‘No. 5 (P.A. grid) ....... 1520 .......... Check tube V104.
T No.. 6 (Total plate and | 55-65 .......... Check battery under
SCTeeNn) .....cooeceoe - load.
P See part five.
E - : -
R 29 | RADIO-INTER- | In INTERPHONE posi- | Dynamotor starts. See part five.
F PHONE switeh .. tion. Depress button and Speech  should
0 talk into microphone .. be heard in all
R headsets. (Re-
M place switeh to
A E . RADIO posi-
N tion.) ........
C
BE 93...| RECEIVER TUNE-| One CHANNEL SELEC- Transmitter dy-

See part five.
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Radio Transmitter (contd.)

Ilt;:l Item. Action or condition Normal indications Corrective measures
E 24...| TANK-OTHER USE | Microphone button de- | Headset response | See part five.
Q switch .......... " pressed and microphone louder in ‘
v spoken into. TANK-| OTHER USE
P OTHER USE switch position than in
M snapped from one posi- TANK position.
E tion to other .........
N
T
P
B
R
F
0 - - o
R 25...| SIDETONE colntrol. Varied slightly ......... Headset response | See part five.
M varies ........
A
N
C
E
Interphone Control Box
E 26...| VOLUME control .. | Rotate while receiver out- | Volume varies .. | See part five.
% put is heard in headset.
1
P
1\}% 27...| RADIO-INT switch. | Left released in INT po- | Speech heard in | See part five,
N sition. Microphone but- all the headsets
T ton depressed and mi- of the radio set.
P crophone spoken into .. No ANT CUR
reading ......
g Held in RADIO position. | Speech heard in
F Mierophone button de- all the headsets
g pressed and microphone of the radio set.
ken into ........... ANT CUR
M SPO .
A reading on
N panel meter .,
C
E
Radio Set SCR—508—(*) and SCR-528—-(*)
E 28... Disabling cireuit ... With the receiver output | The receiver out- | See part five.
heard in the headsets, put is not heard : .
Q C Note. If the radio set is not
U start the transmitter when the trans- modified in accordance with
I dynamotor by placing mitter dynamo- O 3IG L ion
P the transmitter RE- tor starts ..... zzlsablliign:ii‘clﬁzgvégezre?:x};
M CEIVER TUNE-OPER- the receiver output from in-
E ATE switch in RE- terfering with interphone
I’E‘T CEIVER TUNE posi- conversation, the receiver
. . can only be disabled when
. z;?en,RX‘D Ib(s)f Ili\} %CEI rﬁg tThS I\;rEazés}r,nétter RECEIVER
- - -OPERATE switch i
E PHONE switch at IN- at OPERATE and t::lt:an:j
R TERPHONE; or b mitter is placed on the air
F placing the RADIO- o ‘epressing the button on
N e local mi h
9 INTERPHONE switch the commander's mierophone
M at RADIO and press- (the interphone control box
A ing the microphone but- ok in the RADIO posi-
N 170} + W ’
C
E

-+
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Radio Receiver

Ttem Ttem . Action or condition Normal indic;ations Corrective measures

No. . \
S 29...| REC ON-OFF switch | Turn to OFF position ... | Receiver dynamo-
T tor stops .....
0
P

Radio Transmaitter
- S 30...1 TRANSMITTER ON-| Turn to OFF position ... | Pilot lamp goes

g OFF switch ..... OUt wenrrnnnn.
P
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PART THREE
MAINTENANCE INSTRUCTIONS

Section V1. PREVENTIVE MAINTENANCE
" TECHNIQUES

54. Meaning of Preventive Maintenance

Preventive maintenance is a systematic series
of operations performed at regular intervals
on equipment, when turned off, to eliminate
major break-downs and unwanted interrup-
tions in service, and to keep equipment operat-
ing at top efficiency. Preventive maintenance
is of utmost importance. A system of radio
communication depends upon the readiness and
operating efficiency of each item of equipment
when it is needed. It is vitally important that
radio operators and repairmen maintain their
sets properly.

Note. The operations in sections VI and VII are
first and second echelon (organization operators and

repairmen) maintenance. Some operations in sections
VIII and IX are higher echelon maintenance.

55. Description of Preventive Maintenance
Techniques

o. GENERAL. (1) Most of the electrical parts
used in the radio set require routine preventive
maintenance. Some parts require more main-
tenance than others. Some require mainte-
nance of a different kind. Because hit-or-miss
techniques cannot be applied, definite and spe-
cific instructions are needed. This section of
the manual contains these specific instructions
to guide personnel assigned to perform the
six basic maintenance operations: Feel, In-
spect, Tighten, Clean, Adjust, and Lubricate.
Throughout this manual the lettering system
for the six operations will be as follows:

F—Feel*
I—Inspect
T—Tighten -
C—Clean
A—Adjust
L—Lubricate

*The Feel operation is inapplicable to Radio Sets SCR—508-(*),
SCR~A28—(*), and AN/VRC-3. .
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(2) The first two operations show when
the other four are needed. Selection of opera-
tions is based on a knowledge of field needs.
For example, dust encountered on dirt roads
during cross-country travel filters into equip-
ment no matter how much care is taken to pre-
vent it. Rapid changes in. weather (such as
heavy rain followed by blistering heat), ex-
cessive dampness, snow, and ice tend to cause
corrosion of exposed surfaces and parts. With-
out frequent inspections and the necessary
tightening, cleaning, and lubricating, equip-
ment becomes undependable and may break
down when it is needed most.

b. INSPECT. Inspection is the most impor-
tant operation in preventive maintenance. A
careless observer will overlook evidences of
minor trouble. Although these defects may
not at the moment interfere with performance
of the equipment, valuable time and effort can
be saved if they are corrected before they lead
to major break-downs. To be able to recognize
the signs of a defective set, make every effort
to become thoroughly familiar with indications
of normal functioning. Inspection consists of
carefully observing all parts of the equipment,
noticing their color, placement, state of clean-
liness, moisture accumulations, ete. Inspect
for the following conditions:

(1) Overheating, as indicated by discolora-
tion, blistering, or bulging of the parts or sur-
face of the container; leakage of insulating
compounds; and oxidation of metal contact
surfaces.

(2) Placement, by observing that all leads
and cabling are in their original positions.

(8) Cleanliness, by carefully examining all
recesses in the units for accumulation of dust,
especially between connecting terminals and
binding posts. Parts, connections, and joints
should be free from dust, corrosion, and other
foreign matter. In tropical and high-humidity
locations, look for fungus growth, mildew, and
moisture accumulations.
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(4) Tightness, by testing any connection or
mounting which appears to be loose.

¢. TIGHTEN, CLEAN, AND ADJUST. These op-
erations are self-explanatory. Specific proce-
dures to be followed in performing them are
given wherever necessary throughout part
three.

Caution: Screws, bolts, and nuts should not

be tightened carelessly. Fittings tightened
beyond the pressure for which they are de-
signed will be damaged or broken.
Whenever a loose connection is tightened, it
should be moistureproofed and fungiproofed
again by applying the varnish with a small
brush. See section IX for details of moisture-
proofing and fungiproofing.

d. LUBRICATE. Lubrication refers to the ap-
plication of grease or oil to the bearings of
motors or rotating shafts. It may also mean
the application of a light oil to door hinges or
other sliding surfaces on the equipment. When
~ lubrication is required, see section VIIIL.

56. Vacuum Tubes

Note. Do not work on tubes immediately after
shut-down. Severe burns may result from contact with
envelopes of hot tubes. :

a. InsPECT (I). (1) Inspect glass'and metal
tube envelopes, tube caps, and tube connector
clips for accumulation of dirt and for corro-
sion. Tubes with loose plate caps or envelopes
should be replaced if possible.

(2) Examine the spring clips that make con-
tact with the grid caps for corrosion and for
loss of tension with resulting looseness. Check
the condition of wires soldered to the spring
clips. The wires should be free of frayed in-
sulation or broken strands.

(3) Inspect firmness of tubes in their sock-
ets. Make inspection by pressing tubes down
in sockets and testing them in that position,
not by partially withdrawing the tubes ‘and
jiggling them from side to side. Movement of
a tube tends to weaken the pins in the base
and unnecessarily spread the contacts in the
socket. Inspect tube sockets at the time tubes
are removed.

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

b. TiIGHTEN (T). Tighten all loose connec-

tions to tube sockets or to tubes. If connections
are dirty or corroded, clean them before tight-
ening. When tightening locknuts that hold the
sockets to insulated bushings, do not apply ex-
cessive pressure. Too much pressure will crack
bushings.

¢. ADJUST (A). Adjust loose tube connector
clips. Do not flatten tube connector clips dur-
ing adjustment. Flattened clips do not make
adequate contact with surface of tube cap. If
clip is made of thin metal, it can be adjusted
by gently compressing it with the fingers. If
it is made of heavy-gauge metal, suitable pres-
sure can be applied with a pair of long-nose
pliers. .

d. CLEAN (C). (1) Clean the tubes, if neces-
sary. Tubes operated at high voltages and
with exposed plate and grid connection must
be kept free from dirt and dust because of pos-
sible leakage between grid and plate terminals.
In contrast, tubes operating at low voltages
and not having exposed grid and plate caps
do not require frequent cleaning. However, do
not permit dirt to accumulate on low-voltage
tubes.

(2) Remove dust and dirt from glass or
metal envelopes with a clean, lint-free, dry
cloth. If proper care is used, grid and plate
caps may be cleaned with a piece of No. 0000
sandpaper by wrapping the paper around the
cap and gently rubbing the surface. Excessive
pressure is not needed. It is not necessary to
grip the cap tightly. Wipe the cap with a clean
dry cloth.

(3) When tube sockets are cleaned and the
contacts are accessible, fine sandpaper may be
used to remove corrosion, oxidation, and dirt.

(4) Wipe off moisture with a clean dry
cloth.

57. Capacitors

a. INSPECT (I). (1) Inspect terminals of
large fixed capacitors for corrosion and loose
connections. Carefully inspect mountings to
discover loose mounting screws, studs, or
brackets. Examine leads for poor insulation,
cracks, and evidences of dry rot. Cut away
frayed strands on insulation. If wire is ex-
posed, wrap it with friction tape. See that
terminals of capacitors are not cracked or
broken.

(2) Thoroughly inspect the case of each
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i

large fixed capacitor for leaks, bulges, and
discoloration. ,

(8) Inspect plates of variable capacitors for
dirt, dust, or lint. Examine the movable set
of plates for signs of damage or misalinement
that would c'ause; them to touch the fixed plates
during tuning. Rotate the movable plates, using
_the panel tuning control, and thus check for
proper operation of the capacitor.

b. TIGHTEN (T). Tighten loose terminals,
mountings, and connections on capacitors,
when necessary. Do not break the bushing or
damage the gasket.

¢. CLEAN (C). (1) Clean the cases of fixed
capacitors, the insulated bushings, and dirty
or corroded connections. The capacitor cases
and bushings can usually be cleaned with a dry
cloth. However, if deposit of dirt is hard to
remove, moisten cloth in dry-cleaning solvent
(SD).

(2) Clean plates of variable capacitors with
a small brush or pipe cleaner, removing all dust
and lint. Dust, if present, may cause arcing.

d. LUBRICATE (L). See section VIIL.

58. Resistors

a. GENERAL. Various types of resistors are
used in the radio set. The connections to the
various resistors are either of pigtail or solder-
lug type.

b. INSPECT (I). Inspect coating of vitreous-
enameled resistors for signs of cracks and
chipping, especially at the ends. Examine the
bodies of all types of resistors for blistering,
discoloration, and other indications of over-
heating. Inspect leads and all other connec-
tions for corrosion, dirt, dust, looseness, and
broken strands in connecting wires. Check

security of all mountings. Do not attempt to

move resistors with pigtail connections, be-
cause there is danger of breaking the connec-
tions at point where they enter body of resistor.
Such defects cannot be repaired.

¢. TIGHTEN (T). Tighten resistor connec-
tions and mountings whenever they are loose.
If a resistor remains loose, vibration may
break the connection or damage the body.

d. CLEAN (C). (1) Clean all carbon resis-
tors with a small brush.

(2) The vitreous-enameled resistors must be
kept clean to avoid leakage between the ter-
minals. Wipe them with a dry cloth. How-
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ever, if the dirt deposit is unusually hard to
remove, use dry-cleaning solvent (SD).

(3) Resistors with discolored bodies cannot
be cleaned. Discoloration indicates that there
has been overloading and overheating at some
time prior to the inspection. The discoloration
is probably due to circuit trouble which re-
quires analysis and correction. Trouble-shoot-
ing procedures are described in part V.

59. Fuses

a. GENERAL. Fuses used in the radio set are
of two kinds: those with a glass case and those
without a case. The glass fuses are easily re-
moved for inspection. See that the fuse ends
and holding clips on large fuses are kept clean
and tight. If they are not, arcing and burning
will occur and make replacement of complete
holder necessary. The strip type fuse can be
removed only after the two screws that hold
it have been taken out. Fuses should be thrown
away when they blow.

b. INsPECT (I). Inspect fuse caps for evi-
dence of burning, charring, and corrosion; fuse
clips- for dirt, loose connections, and loss of
tension.

¢. TIGHTEN (T). Tension of fuse clips may
be increased by pressing sides closer together.
If necessary, use a pair of pliers to adjust ten-
siom. i

d. CLEAN (C). Clean fuse ends and fuse
clips with emery cloth. Wipe them with a
clean cloth. When using a file to remove deep
pits on the clips, fuse ends, or contacts, always
finish up with crocus cloth to leave a smooth
contact surface. As a final step wipe the sur-
face with a clean dry cloth.

60. Bushings and Insulators

@.. DESCRIPTION. (1) Insulated bushings are
used in the high-voltage and r-f circuits. . They
are constructed of ceramic material with a
glazed surface. Because an insulator is no bet-
ter than its surface,. deposits of foreign sub-
stances on the surface will reduce the insula-
tion value of the bushing. Therefore, it is im-
portant that all bushings used in high-voltage
circuits be inspected frequently.

(2) Insulated bushings are used as supports
for high-voltage tube sockets, for high-voltage
terminals of capacitors, and for tank coils.



They. are used as mountings for resistors in
nigh-voltage circuits and as supports for panels
which mount other parts. The condition of in-
sulated bushings that are used solely as panel
suppoerts is not too critical, but the condition
of buchings used as high-voltage insulators is
extremely important. ’

b. INsPECT (I). (1) Inspect physical condi-
tion of insulated bushings. They should be
“clean without eracks or chips. A highly glazed
insulator may develop fine-line surface cracks
where moisture and dust will accumulate and
eventually form a leakage for a high-voltage
. flash-over.

(2) "As a rule, the bushings are held in posi-
tion with nuts screwed onto the threaded con-
ductors. These can be replaced very easily. If
replacement is not possiblerbecause of a short-
age of supplies, clean the defective bushing
frequently and thoroughly with dry-cleaning
solvent (SD). Sometimes it is difficult to see
dust on a glazed surface. A satisfactory check
can be made by sliding a clean finger across

" the bushing.

¢. TIGHTEN (T). The procedure to use in
tightening loose bushings is self-evident, but
observe one precaution: Avoid forcing the nuts

“or screws down too tight. If excessive pressure
is exerted on bushings, damage or breakage is
almost certain. If threads on bushing stud
bolts are stripped so that they cannot be tight-
ened, replace entire bushing.

d. CLEAN (C). Insulated bushings are easily

cleaned. Never use abrasive materials because -

they destroy the glazed finish, thus permitting
moisture to be absorbed. A clean cloth is usu-
ally satisfactory. If deposits of grime or dirt
on the surface of a bushing are hard to remove,
use dry-cleaning solvent (SD). After the sur-
face has been cleaned with solvent, carefully
polish it with a dry cloth. Otherwise, a thin
film of the solvent will be left which may im-
pair the effectiveness of the bushing as a high-
voltage insulator.

61. Relays

‘Relays are considered normal if: the exterior
is free from dirt or dust; contacts are not
burned, pitted, or corroded; contacts are lined
up and correctly spaced; moving parts travel
freely and function in a satisfactory manner;
connections to the relay are tight; wire insula-

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

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

(2) Check mechanical action of relays to
make certain that when the moving and sta-
tionary contacts come together they make posi-

. tive contact and are directly in line with each

other. .

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

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

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

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

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

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

(d) To clean contacts, insert a clean flat
blade in the burnishing tool (Tool, switch-
board, contact burnisher, WECo 265C, Signal
Corps stock No. 6R41065C). Keep the blade
clean by frequent wiping with a lint-free cloth
moistened with carbon tetrachloride. To bur-
nish normally-open contacts, press them to-
gether with the orange stick (or suitable sub-
stitute) or operate the relay manually to give
a slight pressure against the blade of the bur-
nisher. At the same time move the blade back
and forth two or three times or as often as
necessary to brighten the contacts. Avoid ex-
cessive burnishing. When too much of the con-
tact metal is removed, the contact follow is de-
stroyed and readjustment is necessary. When
burnishing normally closed contacts, the ten-
sion of the springs themselves will usually sup-
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py enough pressure against the burnisher. If
the spring tension ‘is heavy, lift one of the
springs away sufficiently to insert the bur-
nisher.

(e) If burnishing does not eliminate contact

trouble use carbon tetrachloride to clean con-
_tact surfaces more thoroughly. Dip the flat
end of a clean toothpick into carbon tetra-
chloride. Thén, holding the contacts slightly
separated, deposit the liquid on the contacts
without rubbing. Use the flat end of another
toothpick to deposit more carbon tetrachloride
on the contact to flush away dirt loosened by
"the first application. Again do not rub. Be
careful to keep carbon tetrachloride from all
insulating materials. When the contacts are
thoroughly dry, burnish them ((d) above) to
remove all deposit or residue. Always burnish
contacts after cleaning with carbon tetra-
chloride.

(f) Contact points which are badly pitted
or built up may be reconditioned as follows:
Remove the build-ups with a fine-cut point file
(or in emergencies crocus cloth). Burnish the
pits with the ball-point burnisher blade fur-
nished with the switchboard contact burnish-
ing tool. If the pit is small, place the ball point
of the burnisher in the pit and rotate the barrel
of the tool between the thumb and finger, at
the same time applying slight pressure. If the
pit is large, move the ball point of the bur-
nisher over the surface of the pit with a circu-
lar motion.
cleaning pits, again burnish the contacts with
a flat blade of the contact burnisher. Always
be careful to avoid excessive removal of the
contact metal. Otherwise contact follow and
separation requirements will be affected and
readjustment will be necessary.

Caution: Never use highly abrasive mate-
rial, such as sandpaper or emery cloth, to clean
relay contacts.

(g9) Relay pole faces and armature faces
must be cleaned occasionally. These are the
surfaces of the core and armature which touch
each other when the relay operates. Need for
cleaning is indicated by a tendency to stick
during operation. Clean with a burnisher and
carbon tetrachloride, or wuse the following
method: Insert a strip of hard-finish bond
paper between the armature and the core.
Lightly press the armature against the core
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After removing build-ups and

and withdraw the paper. Repeat with clean
paper until it shows no evidence of dirt. .

Caution: Do not use paper to clean relay
contacts. Minute burrs on the contact surface
may retain fine shreds of paper and cause
faulty contact.

62. Switches

a. INsPECT (I). (1) Inspect mechanical ac-
tion of each switch and, while so doing, look
for signs of dirt or corrosion on all exposea
elements. In some cases it will be necessary to
examine the elements of the switch visually.
In others, the action of the switch is checxea
by flipping the control knob or toggle, or ‘press-
ing switch button and noting freedom of move-
ment and amount of spring tension.

(2) Examine the ganged switches to see that
they are properly lubricated and that the con-
tacts are clean. Inspection is visual. Do not
pry leaves of the switch apart. The rotary
members should make good contact with the
stationary members; and as the former slides
into the latter, a spreading of the stationary
contact leaves should be visible. Switch ac-
tion should be free. Wiping action of contacts
usually removes any dirt at point of contact.

b. CLEAN (C). Clean exterior surfaces of
switches with a stiff brush, moistened with dry-
cleaning solvent (SD).

¢. LUBRICATE (L). See section VIII.

'63. Rheostats and Potentiometers

a. INspECT (I) . (1) Inspect the mechanical
condition of the rheostats. The arm should be
keyed tightly to the shaft, and the shaft should
turn easily in the bushing which supports it.

(2) Inspect the assembly and mounting
screws, setscrews, and nuts.

(3) Examine the insulating body of the
rheostat for dust, dirt, cracks, and chipped
places.

(4) Examine all metallic parts for dust,
dirt, and corrosion.

b. TiGHTEN (T). Tighten loose assembly or

mounting screws.

¢. CLEAN (C). (1) Clean exposed contact
surfaces of rheostat and connections whenever
they are dirty or corroded.

(2) Remove grease and dirt from rheostat
parts with carbon tetrachloride.
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(3) If contact surfaces are corroded, clean
them with crocus cloth.

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

(5) Clean body of rheostat or potentiometer
with a brush or cloth. '

64, Terminal Blocks

a. INSPECT ( I). (1) Inspect terminal blocks
for cracks, breakage, dirt, loose connections,
and loose mounting screws.

(2) Carefully examine connections for me-
chanical defects, dirt, and corrosion.

b. TiGHTEN (T). Tighten loose screws, lugs,
and mounting bolts. When tightening serews,
be sure to select a screwdriver of correct size.

. Do not exert too much pressure. Tighten loose
connections.

~ ¢. CLEAN (C). Clean terminal blocks, when
they require it, with a dry brush. When neces-
sary use a cloth moistened with dry-cleaning
solvent (SD). Thoroughly wipe block with a
cloth and then brush it to remove any lint.

65. Multiple Connectors

Multiple connectors and plugs are used to con-
nect receiver and transmitter to Mounting FT—
237-(*) and to connect dynamotors to their
respective units.

a. INsPECT. (I). Inspect female ends of the
connectors for corrosion and collected dust.
Inspect mountings for cracks and loose con-
nections. Inspect male ends for loose and
broken pins and for proper spring in banana
plugs. ,

b. CLEAN (C). Clean male and female ends
of connectors with a brush moistened in car-
bon tetrachloride. Remove corrosion with No.
0000 sandpaper. Wipe with a clean cloth.

66. Cords and Cables

* The cables in the radio set are the life lines
of the equipment. Closely observe condition of
cabling. Operating equipment in all kinds of
weather, and moving it on all kinds of roads,
punishes cabling severely.

a. INSPECT (I). Inspect cables for cracked
or deteriorated insulation, frayed or cut insu-
lation at connecting and supporting points, and

improper placement which strains cables or
connections. Also. wateh for kinks and im-
proper supports. '

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

eoupling rings, and cable connections.

¢. CLEAN (C). Clean connections on eables
when they are dirty or corroded. Clean cor-
roded connectors with No. 0000 sandpaper.
Clean entire surface of connector. Make no at-
tempt to remove individual prongs from cable
plugs. '

67. Meters

Meters are extremely delicate instruments and
must be handled carefully. They require very
little maintenance.. They are precision instru-
ments and ordinarily cannot-be repaired in the
field.

a. INSPECT (I). Inspect leads and connec-
tions of meters. Look for loose, dirty, and cor-
roded connections. Look for cracked or broken
cover glasses. Since the movement of a meter
is extremely delicate, its accuracy will be seri-
ously affected if the glass is broken and dirt
and water filter through. -

b. TIGHTEN (T). Tighten all connections
found loose. Any loose meter wires should be
inspected for dirt or corrosion before they are
tightened. The tightening of meter connections
requires a special technique because careless
handling can easily crack the meter case.

¢. CLEAN (C). Meter cases can usually be
cleaned with a dry cloth. If cleaning is diffi-
cult, dampen the cloth with dry-cleaning sol-
vent (SD). Clean dirty connections with a
small brush dipped in dry-cleaning solvent
(SD), or with a small piece of cloth dipped in
solvent.

d. ADJUST (A). Normally, meters in the
radio set should indicate zero when equipment
is turned off. Before deciding that a meter
needs readjusting, tap the meter case lightly
with the tip of one finger. This will help the
needle to overcome the slight friction which
sometimes exists at bearings and prevents an

‘otherwise normal unit from coming to rest at

zero. If adjustment is needed, insert the tip
of a suitable screwdriver into the slotted screw
head located below the meter glass and slowly
turn the adjusting screw until the pointer is at
zero. Lightly tap the meter case again and
view meter face and pointer full on and not
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from either side. Avoid turning the screw too
far, because the needle may be bent or the hair-
spring damaged.

68. Pilot Lamps

Pilot lamps are used to indicate when power
has been applied to a cirenit. They are easily
removed and replaced.
- a. InspECT (I). Inspect pilot-lamp assem-
blies for loose lamps, loose mounting screws,
and loose, dirty, or corroded connections.

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

ing screws and resolder any loose connections. -

1f connections are dirty or corroded, clean

them before soldering.
(2) Screw loose lamps
sockets.

tightly into their

69. Jacks and Plugs

Jacks require very little attention, and then
only at infrequent intervals. Occasionally it
will be necessary to tighten the mounting nut,
clean contacts, or increase spring tension. Re-
move dirt with a brush and carbon tetrachlo-
ride. Remove corrosion with a piece of crocus
cloth followed by a clean cloth. Increase spring
tension when necessary. Try the action of the
jack after each adjustment. Be sure to keep
all soldered connections intact. To clean dirty
or corroded telephone-type plugs, use paste
metal polish (Signal Corps stock No. 6G1516).
After cleaning, use carbon tetrachloride to re-
move all remaining traces of polish. Finish
off with a clean dry cloth.

70. Dynamotors . .

Dynamotors are essentially the same type of
mechanism as motors. They are inspected and
lubricated in the same manner. The dynamo-
tors in the radio set operate with carbon
brushes which mount in the motor frame and
ride against a segmented commutator. Brushes
and commutators require the following preven-
tive maintenance.

a. InsPECT (I). (1) Inspect brushes and
commutators at regular intervals. Brushes
should be long enough to make firm contact
with the commutator. See that brush springs
have adequate tension and are in firm contact
with brushes. Be sure brush caps are tight
and that commutators are clean and smooth.
See that covers and straps are in place.
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(2) The maintenance of brushes and the
cleaning of commutators are both important
tasks. The operating life of the average brush
is approximately 1,000 hours, but it will vary
to some extent, depending upon climatic con-
ditions.

b. CLEAN (C). Caution: The dynamotors
generate 230 and 600 d-c volts. Always clean
commutators after power has been removed
from dynamotor.

(1) Remove end plate or brush-cover straps.
Press a piece of canvas, folded to exact width
of commutator, against commutator and turn
armature by hand.

(2) If commutator has been burned or
pitted, hold a piece of No.- 0000 sandpaper
against commutator and turn it by hand. Never

- use emery cloth. Its abrasive material is a con-

ductor which may become imbedded in slots |
between commutator bars, causing short cir-
cuits in the armature.

(3) If necessary, use cloth moistened in
carbon tetrachloride to remove caked dirt and
grease.

(4) Polish commutator with a canvas cloth
and wipe with clean dry cloth.

(5) Clean brushes with clean dry cloth. Do
not use carbon tetrachloride. This solvent re-

'SAND PAPER -

CAUTION-WHEN FITTING
BRUSHES,USE SANDPAPER
WIDER THAN BRUSH

TLOI406 .

RIGHT WAY

Figure 53. Correct and incorrect methods of fitting &
brush.




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

¢. ADJUST. If new brushes are installed or
old brushes need fitting, proceed as follows:

(1) Cut a strip of No. 0000 sandpaper
slightly wider than the brush.

(2) Place brush in its holder.

(3) Under the brush place the sandpaper
. with its sanded surface next to the brush. Make
sure that the sandpaper contacts at least half
of the circumference of the commutator. (See
fig. 53.)

(4) Pull the sandpaper in the direction of
commutator rotation following the curvature
of the commutator.

(5) Lift the brush clear of the sandpaper
and return the sandpaper to its original posi-
tion. Repeat this operation as often as neces-
sary to obtain a satisfactory seat. Do this for
all brushes.

d. LUBRICATE. See section VIII,

71. Cabinets, Chassis, and Mountings

The cabinets which house the various com-
ponents of the radio set are constructed of
sheet steel, coated with paint.

a. INSPECT (I). Inspect outside and inside

of each cabinet thoroughly, paying strict at-

tention to every detail. Check ventilator
mountings, panel screws, and zero settings of
meters. Examine pilot-lamp covers for cracks
and breaks. Inspect panels for loose knobs,
switches, and jacks. Examine air filters for
dirt.

b. CLEAN (C). Clean each cabinet, outside
and in, with a clean dry cloth. Use dry com-
pressed air to blow out all accumulated dirt
and dust. If air filters cannot be cleaned with
compressed air, replace them with clean filters.
Repaint any surface that is scratched, rusted,
or chipped. A

Caution: Take care when handling spun-
glass air filter; try to keep small glass splinters
from entering the fingers.

¢. TIGHTEN (T). Tighten all loose mounting
bolts, panel screws, plugs, and control knobs:

72. Headset, Microphone, and Loudspeaker

These auxiliary items of equipment are essen-
tial to the radio set. Operators must therefore
give them the same care as the radio itself.

a. INsPECT (I). Inspect all external surfaces
for dirt and corrosion. See that all eable con-
nections are tight and that plugs and jacks fit
together properly. Inspect for proper opera-
tion.

b. CLEAN (C). Clean all items of the equip-
ment in accordance with instructions outlined
previously for relays, cords, jacks, cabinets,
ete.

¢. LUBRICATE (L). See section VIIL

73.  Coupling Shafts and Control Knobs

Capacitors, switches, and resistors in the set
are controlled through coupling shafts which
connect these items to control knobs on the
front panels. Keep these shafts and control
knobs tight at all times. Tighten these items
whenever they are found loose.

74. Gears

a. INSPECT (I). Inspect the teeth of the -
gears for dirt or corrosion. Check antiback-
lash gears for proper operation by varying
panel tuning controls.

b. CLEAN (C).. If gears are dirty, clean
them with a pipe cleaner or small brush dipped
in dry-cleaning solvent (SD).

¢. LUBRICATE (L). See section VIII.

Section VIl ITEMIZED PREVENTIVE
MAINTENANCE

75. Introduction

For ease and efficiency of performance, pre-
ventive maintenance on the radio set will be
broken down into operations that can be per-
formed at different time intervals. In this sec-
tion the preventive maintenance work to be
performed on the radio set at the specific time
intervals is broken down into unmits of work
called items. The general techniques involved
and the application of the FITCAL operations
in performing preventive maintenance on in-
dividual parts are discussed in section VI.
These general instructions are not repeated in
this section. When performing preventive
maintenance, see section VI if more informa-
tion is required for the following items. Per-
form all work with the power removed from the
equipment. After preventive maintenance has
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been performed on a given day, put the equip-  79. [tem 3, Interior of Radio Recever
ment into operation and check it for satisfac- (Fig. 56)

tory performance. (See par. 53.)
Preliminary step: Remove the receiver from

76,  Preventive Maintenance T°°|5 the mounting and take off the dust cover.
and Materials

. . Operations:
The following preventive maintenance tools )
. ; ITC Capacitors.
and materials will be needed : .
- . ITC Resistors.
Common hand tools. .
Clean cloth ITCL Switches.
‘ ITCA Tubes and sockets.
No. 0000 sandpaper. .
IT Speaker.
Crocus cloth. .
. .. ITC Rheostats and potentiometers.
Fine file or relay burnishing tool. ’
: . . ITC Terminal blocks.
Paste metal polish (Signal Corps stock No. -
6G1516) ITC Bushings arnd 1nsu1ators
7 ICL Gears. :
Dry-cleaning solvent (SD). _
o ITC Fuse.
Contact burnishing tool. .
ITC Coils.
Canvas cloth. :
Carbon tetrachlorid IC Relays.
arbon tetrachloride. IC Cords and cables.

Note: Gasoline will not be used as a cleaning fluid
for any purpose. Solvent, dry cleaning, is available
as a cleaning fluid through established supply channels.

77. ltem |, Exterior of Radio Set (Fig. 54)

Operations:
ITC Cabinets.
ITC Jacks.

IT Pilot lamp. °
IT Control knobs.
IC Meter.

- IC Binding posts.
ITC Cords and cables.
ITC Fuses.

78. ltem 2, Interior of Radio Transmitter
(Fig. 55)
Preliminary step: Remove the transmitter
. from the mounting and take off the dust cover.
Operations:
ITC Capacitors.
ITC Resistors.
ITCA Tubes and sockets.
IC Cords and cables.

IC Relays.
ITC Fuses.
ITC Coils.

ITC Bushings and insulators.

ITC Terminal blocks

ITCL Switches.

ITCA Meter.

ITC Pilot lamp.

ITL Couplings.

ICL Gears.

ITC Rheostats and potentiometers.

Figure 54, Radio Receiver BC-608—(*), typical prevens-
tive maintenance items, front view.
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80. Item 4, Antenna Mast and Base

Operations: .
IC Insulator.
I Mounting.

ITC Mast sections.

81. ltem 5, Headset and Microphone

Operations :
ITC Cords and plugs.

" 82. lfem 6, Battery and Supply Cables

Operations:
ITC Cables ard connections.

83. [ltem 7, Mounting (Fig. 57)

Operations:
ITC Mounting.
1C MMultiple connectors.

ITC Power cables.

ITC Terminal blocks.

ITC Fuses.

IT Grounding straps across the rub-
ber feet of the mounting. '

IT Captive bolts.

84. ltem 8, Dynamotors

Preliminary steps: Remove the dynamotors
from the receiver and transmitter chassis.

Operations:
IC Dynamotor housing.
IC Commutators and brushes.
IC Plugs and connectors.
L Bearings. -

L}

.85. Preventive Maintenance Check List

The following check list is a summary of the
preventive maintenance operations to be per-
formed on the radio set. The time intervals
shown on the check list may be reduced at any
time by the local commander. For best per-
formance of the equipment, perform opera-
tions at least as frequently as. called for in the
check list. The echelon column indicates which
operations are first echelon maintenance and
which operations are second echelon mainte-
nance. Operations are indicated by the letters
of the word FITCAL. For example, if the let-
ters ITCA appear in the operations column,
the item to be treated must be inspected (I),
tightened (T), cleaned (C), and adjusted (A).

When performed
I;f: Operations Item . § E>. g
HIERR RN
2 ol ‘s S ]
Ml A =A<
1 {1ITC Exterior of radio set. X | 1st
2 | ITCAL} Interior of radio
transmitter ...... X |2d
3 | ITCAL| Interior of radio
receiver ......... .. X (2d
4 | ITC Antenna mast and
base .......... X X |..|1st
5 | ITC Headset and micro-|
phone ........... X | st
6 | ITC Battery and supply|
‘ cables ........... X [X|..1st
7 | ITC Mounting .......... Too .. X |2d
8 | ICL Dynamotors .......| .. |.. | X [2d

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

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

¥ R
I BINDING POSTS:
2

ECERTAGLES-

Figure 57, Mounting FT-237—(*),

typical preventive maintenance items.
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Note. X indicates when operations are to be per-

formed.
*F I T C A ‘L
*Feel Inspect Tighten Clean Adjust Lubricate

% The Feel operation does not apply to Radio Sets SCR-508-(*),
SCR~-528—(*), and AN/VRC-5.

Section VIIl. LUBRICATION

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

86. Recommended Lubricants

Symbols Standard nomenclature

PL-SPRECIAL | 0il, Lubricating, Preservative, Spe-

cial
GL Grease, Lubricating, Special
WB Grease, General Purpose, No. 2

SD ‘ Solvent, Dry Cleaning

87. Detailed Lubrication Instructions

@. GENERAL. (1) The location of the parts of
Radio Sets SCR-508-(*), SCR-528—(*), and
AN/VRC-5 are shown in figures 58, 59, 60. The
type of lubricant to be used, and the interval
and specific instructions for each part are given
in the lubrication chart (par. 88).

(2) Gasoline will not be used as a cleaning
fluid for any purpose. When' the unit is over-
hauled or repairs made, parts should be cleaned
with dry-cleaning solvent (SD).

(8) Carbon tetrachloride will be used as a
cleaning fluid only in the following cases: On
electrical equipment where inflammable sol-
vents cannot be used because of fire hazard, and

L]

TL562318

Figure 58. Lubrication of radio receiver.
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Figure 59. Lubrication of radio transmitter.

A Wiy

TL 562328



Fi j 3
gure 60, Dynamotors DM-34—(*), 35-(*), §6—(*), 37—(*), ewploded view
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for cleaning electrical contacts including relay
contacts, pilugs, commutators, ete.

(4) Apply special preservative lubricating
oil (PL-special) sparingly to springs and loops
of all helical springs to prevent wear and rust.

Note. Intervals given are maximums for normal
8-hour day operation. For abnormal conditions or ac-
tivities, intervals should be shortened to compensate.

b. Rapio RECEIVER BC—603-(*). Remove the
cover plate and expose the push-button assem-
bly. Wipé clean with lint-free cloth moistened
with dry-cleaning solvent (SD), followed by a
dry cloth. Lubricate as outlined in lubrication
chart. (See par. 88.)

¢. Rapio TRANSMITTER BC-604—(*). Follow
the same procedure given for the receiver, in-
cluding removing the bottom cover on the
transmitter casing, exposing the main gang
capacitor. Lubricate as outlined in the lubrica-
tion chart. (See par. 83.)

d. DYNAMOTORS DM-34-(*), DM-35-(*),
DM-36-(*), and DM-37-(*). (1) Armature
bearings (fig. 60). To lubricate the bearings,
disassemble the dynamotor as described in
paragraph 175. With a small bristle brush and
cloth remove all old and hardened grease.
Knead general purpose grease No. 2 (WB) into
the space between inner and outer races. Wipe
off excess grease, do not pack bearing housing;
reassemble.

Caution: Never add oil of any type to a

moving part that is lubricated by grease. Do
not get oil or grease on the commutator or

brushes.

(2) Lubrication and inspection after disas-
sembly by higher echelon. Semiannually, or
more often if conditions warrant, disassemble
the dynamotor and remove the armature as
outlined in paragraph 176. (See fig. 60.) Do
not remove bearings from shaft. Thoroughly
clean the bearings by immersing them, mounted
on the armature shaft, in 2 shallow pan of
dry-cleaning solvent (SD). A small bristled
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brush will greatly aid the cleaning operation.
Always use clean solvent for final rinsing of
the bearing. Allow fo dry naturally before at-
tempting to reapply lubricant. Neither com-
pressed air nor temperature above 212° F.
should be used in an attempt to accelerate dry-
ing. Do not allow the solvent to come in con-
tact with the commutators or armature wind-
ings. If accidentally splashed, wipe off imme-
diately. Rotate bearing by hand, applying a
slight pressure on the outer race to simulate
the load. Inspect for loose 'shaft fit and de-
fects, such as binding or excessive wear as
indicated by extreme wobble between inner and
outer races. Defects may be caused by dirt or
other material, cracked or defective races, a
chipped or flattened ball, or hardened grease.
Exchange dynamotors having defective or
worn bearings for new dynamotors. New dyna-
motors may be obtained by requisition or in
exchange for like unserviceable equipment,
through normal supply channels. Bearings
found good should be lubricated with general
purpose grease No. 2 (WB). The balls and
races should be thoroughly coated, but do not
pack the bearings or bearing housing. Fill the
bearings about two-thirds full. Wipe off excess
lubricant, as it tends to spread to brushes,
commutators, and windings, thus damaging
them.

(3) Preparing dynamotor for operation at
extremely low temperatures. Lubricants ex-
posed to freezing temperatures may become
stiff causing the equipment to operate slug-
gishly or even fail to operate completely.

Caution: Do not change adjustments of the
equipment in an effort to overcome sluggish
operation due to cold-stiffened lubricants. Ma-
chines adjusted when lubricants are stiff go
out of adjustment as the machine warms up.
The armature should be removed and the bear-
ings cleaned thoroughly as outlined above to
remove all traces of heavy grease. Allow to
dry and lubricate with special lubricating

grease (GL).




ot

B

88. Lubrication Chart ‘

Figure and

]

item Name of part Lubricant Interval Method and quantity
Fig. 58....| RADIO RECEIVER BC-
603—(*), PUSH-BUTTON
ASSEMBLY ............
. A.. Push:button racks, and gears. | PL-SPECIAL.. | M*........... Push each button in and apply
) 1 or 2 drops to push-button
racks,.and gears.

B.. Gear-shaft récks, and gears. | PL-SPECIAL.. | M............ 1 or 2 drops to gear-shaft
racks, and gears.

C.. Gear-shaft frietion washers, | PL-SPECIAL.. [ M............ 1 drop between friction wash-

and spacers ............. ’ - ers, spacers, and gears.

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

E.. Push-button plungers ...... ‘PL—SPECIAL.. M.....oooen.. Apply light film to push-but-

. ton plungers.
F.. Manual tuning drive gear .. | GL............ M.....ool Apply thin film to gear teeth.
Fig. 59 @ | RADIO TRANSMITTER
and ® .. BC-604—(*), PUSH-BUT-
TON ASSEMBLY .......

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

B.. Gear-shaft racks, and gears. PL-SPECIAL.. | M...o.ouu.... 1 or 2 drops to gear-shaft

' racks, and gears.

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

and SPACETS ............ ers, spacers, and gears.

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

E.. Push-button plungers ...... PL-SPECIAL.. | M............ Apply light film to push-but-
ton plungers.

Fig. 59 ® RADIO TRANSMITTER
and @ .. BC-604-(*), MAIN GANG
CAPACITOR ...........

G.. Gang capacitor gear rack ... | GL............ M............ Apply light film to rack teeth.

H.. Gang capacitor drive gear .. | GLy........... M............ Apply light film to gear teeth.

I.. Gang capacitor shaft gear .. | GL............ M............ Apply light film to gear teeth.

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

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

roller guide bearings .... guide bearing.
Fig. 60....| DYNAMOTORS, DM-34,
DM-35, DM-36, and DM-
L A
P.. Armature shaft bearings ... | WB........... M...oooveen. Knead lubricant into space be-
’ tween inner and outer bear-
ing races, wipe off excess.
(See par. 175 for disassem-
bly.)
* Monthly. .
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Section IX. WEATHERPROOFING
OF EQUIPMENT

89. General

a. When equipment is operated in highly
humid climates, excessive failure of parts and
decreased operating efficiency are usually
_ caused by the accumulated effects cf moisture,
rather than by inferior parts. Rapid tempera-
ture changes accompamied by fog, rain, dew,
or high humidity promote such failures.

0. The effects of moisture on resistors, ca-
pacitors,- coils, chokes, transformer windings,
terminal boards, and insulating strips can be
recognized in the form of corrosion, low insula-
tion resistance, flash-overs, and cross-talk.
Moisture also accelerates fungus growth which
increases these effects.

90. Reducing Failures

a. A moistureproofing and fungiproofing
treatment has been devised which, if properly
applied, provides a reasonable degree of protec-
tion. The treatment consists of applying a film
of moisture- and fungi-resistant varnish to all
susceptible parts of the equipment. This film
provides a nonwetting surface. Equipments
which have been treated have been marked
with the letters MFP and the date of treatment.

Equipments not marked should be examined, -

and if treatment has not been applied, the
equipment should be returned to third or
higher echelon maintenance units for treat-
ment. .
b. TB-SIG 13 contains a detailed description
of this treatment. ' :

¢. Re-treatment may be required after a
period of use. Need for this re-treatment is
indicated by excessive failures or by the effects
listed in paragraph 89b.

91. Treating Radio Transmitter BC—604—{*)

a. PREPARATION. Make all repairs and ad-
justments necessary for proper operation of
the equipment.

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

(2) Remove box containing spare crystal
holders (do not treat crystals).

(3) Remove crystal holders from oven.

(4) Remove the dynamotor. Unscrew the
four holding screws and lift the dynamotor out.

Note. Do not treat the dynamotor.
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(5) Remove the push-button assembly. (See
par. 1735 (3)).

‘c. CLEANING. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.
Clean all oil and grease from the surfaces to
be varnished.

d. MASKING.
meter.

(2) Mask all jack openings and contacts
where microphones plug in.

(3) Mask the socket for the dynamotor.

(4) Mask the contacts of the meter switch
and switch S104.

(5) Mold paper around the variable capaci-
tor assembly (C106, C152, C156, C115, C113,
and C119, including the trimmers located un-
der the capacitor assembly) and fasten the
paper in place with masking tape.

(6) Mask the contacts of relay S102.

e. DRYING. Place units in the drying oven
and bake for 2 to 3 hours at a temperature of
160° F.

Caution: Do not exceed 160° F. If wax
should begin to melt on any of the components,
decrease the temperature and increase the bak-
ing time about 1 hour for each 10° drop.

f. VARNISHING. (1) Apply three coats of
moistureproofing and fungiproofing varnish
(Lacquer, Fungus-resistant, Signal Corps stock
No. 6G1005.3, or equal) to all exposed elements
within the units. Allow each coat to air-dry
for 15 or 20 minutes before applying the next
coat.

(2) Brush varnish on those portions not
reached by the spray.

(3) On the meter, brush the back portion of
the bakelite case, the seal around the zero-set-
ting adjustment, and the glass face.

(4). Apply varnish immediately after the
equipment is dried. If varnish is not applied
immediately, moisture condenses on the equip-
ment. Varnish applied over the moisture peels
off readily after the varnish has dried.

g. REASSEMBLY. (I) Remove all masking
tape, being careful not to peel varnish from
near-by areas.

(2) Reassemble the transmitter and test its
operation.

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

Erxample: MFP 22 March 1946.

(1) Mask the front of the



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

a. PREPARATION. Make all repairs and ad-
justments necessary for proper operation of
the equipment.

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

(2) Remove the dynamotor. Unscrew the
four holding screws and lift the dynamotor out.

Note. Do not treat the dynamotor.

(3) Remove front panel and speaker.

(4) Remove tape from around hook-up wire
in the wiring of the set.

¢. CLEANING. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.
Clean all oil and grease from the surfaces to
be varnished.

d. MasxIiNg. (1) Mask the push-button as-
sembly. '

(2) Mask the phone jacks and other con-
tacts.

e. DRYING. Same as in paragraph 9le.

f. VARNISHING. Same as in paragraph 91f.

g. REASSEMBLY. (1) Remove all masking
tape, being careful not to peel varnish from
near-by areas.

(2) Recable the wiring where tape was re-
moved and cover with fresh tape.

(8) Reassemble the receiver and test its
operation.

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

Ezample: MFP 22 March 1946.

93. Treating Mounting FT-237—(*)
&. PREPARATION. Make all repairs and ad-

justments necessary for proper operation of
the equipment.

b. DiSASSEMBLY. (1) Remove side plates so
as to expose internal wiring.

(2) Lift the lateh cover and tighten all
serews and wingnuts.

¢. CLEANING. Same as paragraph 92c.

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

e. DRYING. Same as in paragraph 9le.

f. VARNISHING. Same as in paragraph 91f.

¢g. REASSEMBLY. Replace the side plates.

h. MARKING. Same as 92h.

94. Treating Antenna A—62 (Phantom)

@¢. PREPARATION. Make all repairs and ad-
justments necessary for proper operation of

_ the equipment.

b. DI1SASSEMBLY. (1) Unsnap the spring re-
tainer ring.

(2) Remove assembly from case.

(3) Tighten all binding post knobs.

c. CLEANING. Same as paragraph 92c.

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

(1) Tuning capacitor plates and bearings,
item A.

(2) Threads on screw plug, item B.
(3) Male prong on antenna connector; item

C.
(4) Contacts on ground clamp, item D.
e. DRYING. Same as in paragraph 9le.

Figure 61. Antenna 4-62 (Phantom), showing method of masking.

“



f. VARNISHING. (1) Same as in paragraph
91/. _ ,
(2) Coat the inside surface of the metal con-
tainer of Antenna A-62 (Phantom).

g. REASSEMBLY. (1) Remove all masking
tape, being careful not to peel varnish from
near-by areas. -

(2) Reassemble the antenna and test its
operation.
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h. MARKING. See paragraph 92h.

95. Treating Equipment After Repairs

If the coating of protective varnish has been
punctured or brok®n during repair and if com-
plete treatment is not needed to reseal the
equipment, brush-coat the affected part. Be
sure the break is completely sealed.

F
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PART FOUR
AUXILIARY EQUIPMENT

Section X. REMOTE CONTROL AND
-INTERPHONE EXTENSION EQUIPMENT

96. Remote Control Equipment RC-261
Remote Control Equipment RC-261 is now
available for use with Radio Sets SCR—508—(*)
and SCR-528-(*). This equipment replaces
Remote Control Unit RM—29~( ) which is no
longer available. Remote Control Equipment
RC-261 provides for remote operation of and
voice communication over voice-operated radio
sets on a preset frequency and with a preset
adjustment of the volume control for distances
up to 14 mile from the radio set.’ For complete
information about the equipment see TM 11—
2632.

97. Interphone Extension Kit RC-298

Interphone Extension Kit RC-298 is used in
conjunction with the normal interphone system
of various tanks to provide communication to
an external interphone box. This installation
makes possible communication between the
crew of the vehicle and persons outside, using
only the equipment installed in the vehicle. The
interphone extension kit is made up of an ex-
ternal interphone box mounted on the outside
of the vehicle, a switchbox mounted near the .
tank co-driver’s position, and the necessary
hardware and cordage to make the installation.
For complete details refer to TB SIG 192.
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PART FIVE
REPAIR INSTRUCTIONS

Section XI. THEORY OF RADIO
TRANSMITTER. BC~604—{*)M

98. Simplified Block Diagram (Fig. 62)

The transmitter uses the phase-modulation type
of frequency modulation through the use of a
nonlinear reactance coil. It has a frequency
range of 20.0 to 27.9 mc divided into 80 chan-
nels of 100 ke each. The signal path is shown
in figure 62. A ‘complete schematic diagram
is shown in figures 112 and 113.

@. CRYSTAL OsSCILLATOR. The output fre-
quency of crystal-controlled oscillator V107 is
the same as the crystal frequency. The gang-
tuning control, operated by the push-button se-
lector, selects any one of up to ten preselected
crystals and connects it to the oscillator.

b. FIRsT R-F AMPLIFIER. First r-f amplifier
V101 amplifies the output of the crystal oscil-
lator, and also acts as a buffer to preventthe
variations which take place in the nonlinear
coil modulator from being impressed on the
erystal oscillator. The output of the first r-f
amplifier is fed to the nonlinear coil modulator
circuit,

¢. NONLINEAR CoiL. MODULATOR CIRCUIT.
The nonlinear coil modulator circuit uses a

. nonlinear inductor to produce phase modulation

(effectively frequency modulation) in the
transmitter. This circuit does not use a
vacuum tube. The output of the nonlinear coil
modulator circuit is coupled to the rectifier
stage. '

d. RECTIFIER STAGE. Recfifier V102 rectifies -
the output from the nonlinear coil modulator,
using only the positive voltage kicks. The
plate circuit of the rectifier is tuned to the
ninth harmonic of the crystal frequency. The
output from the rectifier is inductively coupled
to the doubler stage.

e¢. DOUBLER STAGE. Doubler V108 doubles.
the frequency impressed on its grid circuit,
since the plate circuit is tuned to twice the
frequency of the grid circuit. The output
frequency from the doubler is 18 times that
of the crystal. The output from the doubler
is inductively coupled to the tripler stage.

f. TRIPLER STAGE. Tripler V103 triples the
frequency impressed on its grid circuit, since
the plate eircuit is tuned to three times the fre-
quency of its grid circuit. Thus, the output fre-
quency from the tripler is 54 times that of the
crystal. The output from the tripler is capaci-
tively coupled to the power-amplifier stage.

CRYSTAL
OSCILLATOR RECTIFIER OOUBLER TRIPLER
vio7 1ST R-F NONLINE AR vio2 vios vio3 POWER
JAN-1619 AMPLIFIER ] cottL ot JAN-1§19 JAN-—1619 ml JAN-1619 AMPLIFIER
370.370 KC vIo! MODULATOR 3333 MC 6.666 MC 200MC vro4
T0 JAN-1619 TO TO TO JAN-1624
516.667 KG 4 650 MG 9.30 MC 273 MC
DYNAMOTOR
DM — 35-1%)
‘:D_’ 1ST AUDIO 20 AUDIO 12 voLTS)
AMPLIFIER AMPLIFIER OR
vIOS VI8 DYNAMOTOR
JAN-1619 JAN-1619 [ S DM 37~(%)
INTERPHONE OUTPUT TO HEADSETS (24 VOLTS)
SIDETONE OUTPUT TO HEADSETS
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Figure 62. Radio Transmitter BC-604—(*), block diagram.
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g. POWER-AMPLIFIER STAGE. Power amplifier
'V104 amplifies the power applied to its grid
circuit and delivers approximately 30 watts of
r-f power to the antenna circuit. Its output
frequency is the same as its input frequency,
20.0 to 27.9 me. The output of the power
. amplifier is transformer coupled to the an-
- tenna circuit.

h. FIRST AUDI0 AMPLIFIER. First audio
amplifier V105 amplifies. the audio voltage from
a carbon or a magnetic microphone. The volt-
age outputs from these two microphones are
made equal in value through the use of a step-
up transformer in the magnetic microphone
circuit, and an attenuation network in the
carbon microphone circuit. The output from
the first audio amplifier is applied to the second
audio amplifier.

i. SECOND AUDIO AMPLIFIER. Second audio
amplifier V106 amplifies the audio signal and

X

———

applies it either to the nonlinear coil modulator
circuit for modulating the transmitter, or to
the interphone output circuit for interphone
communication, depending upon the type of
operation selected. When the output is coupled
to the nonlinear coil, the amplification of the
‘second audio amplifier is reduced since very
little power is required for modulation of the
transmitter. When the a-f circuits are being
used for interphone service, the r-f circuits
are disabled. A small amount of audio output
from V106 is caused to pass through the head-
sets. This is called sidetone. It enables the
crew to hear all that goes out from the trans-
mitter, and provides the speaker with the nor-
mal sensation of hearing himself talk.

j. Power SuppLyY. High voltage for the
transmitter is supplied by Dynamotor DM-35-
(*) when the vehicle battery supply is 12 volts.
Dynamotor DM-37-(*) is used for ’ 24-volt
operation. o :

P RI3E 120

e a ViG6 VIO Rl'%z vios VIO,
o— ::XXSJW\,.__/\_/\__/\,\/\,__J\——/\—\

oy = | & Ri32

"OR = 120

24V =
I N

- R141
120

—
R140
120

5

Ri21 RI20 CARBON

1000 2000 Mic
Y~

V102

vios Vio3 viO4

LOW VOLTAGE @
PILOT LAMP
+ - E101 71_—-
i siot si02 s104 i
HIGH ' - "anT, DYN RADIO OVE'#J"I‘STMOSTAT
VOLTAGE~ | = RELAY RELAY DISABLING INTERPHONE
! RELAY RELAY
DYNAMOTOR
RIZ5 RI
300 on
HIGH VOLTAGE “.OVEN HEATER
TO PLATE X IN PARALLEL
AND SCREEN ANT. RELAY ON 12-VOLT
oF POWER Stof RI30 4 ) OPERATION
MPLIFI N 1000 1 RIS
RI47 ' ES:
RI129 )
™ a2 POINTS MARKED j— X~— ARE SHORTED WITH I2-VOLT DYNAMOTOR
M=1,0000 ,
TO PLATE AND —e
SCREEN OF ALL
TUBES EXCEPT TUNE —
POWER AMPLIFIER = TL 15802S

Figure 63, Radio Transmitter BC—604—(*), functional diagram of low voltage and dynamotor circwits.
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99. Low-Yoltage and Dynamotor Circuits
(Fig. 63)* :

a. Figure 63 shows a simplified circuit dia-
gram of the low-voltage and dynamotor circuit
of the transmitter. When the ON-OFF switch
ig placed in the ON position, the battery supply
voltage is applied to the filament circuits pilot
lamp, the microphone circuits, one side of the
relay circuits, and to the oven heaters if the
oven thermostat is closed. Resistors R131 and
R132 in one filament circuit and resistors R140
and R141 in the other filament circuit provide
a 12-volt drop when a 24-volt battery is used.
The voltage drop across the 14-ohm and 1-ohm
resistors in the two filament circuits limits
the voltage drop across each filament to 2.5
volts. The pilot lamp is connected across one
string of filament circuits so that it will operate
at 12 volts even when the battery supply volt-
age is 24 volts.

b. The crystal oven is maintained at a con-
stant temperature by oven heaters R153 and
R154 which are connected in parallel on 12-
volt operation, and in series on 24-volt opera-
tion. These heaters are turned on and off by
‘thermostat TD101.

¢. When the contact of relay S102 is closed,
battery voltage is applied to the dymamotor.
Each dynamotor pin jack is provided with
strapping so that the circuit change for either
12- or 24-volt operation is automatically ac-
complished when the appropriate dynamotor is
plugged in. The high voltage output of the
dynamotor, approximately 600 volts, is applied
through fuse F101 to the plate and screen
circuits of the power amplifier when antenna
relay S101 is operated. Resistors R102 and
R147 reduce the voltage to approximately 400
volts for the plate and screen circuits of the
remainder of the tubes.

d. The current drawn by all of the stages in
the transmitter flows through resistor R130,
causing a 15- to 20-volt drop across this re-
sistor. This voltage is used as fixed bias on
some of the stages. The dynamotor current also
flows through resistor R129 when antenna re-
lay S101 is open and the RECEIVER TUNE-
OPERATE switch is in the OPERATE posi-

* The schematic and functional diagrams in this manual have
been revised in accordance with the latest Modification Work Or-
ders issued. The theory section is based on these revised schematics.
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tion. This current flow through resistor R129
develops approximately 200 volts, which is used
as grid-blocking bias for the transmitter.
Therefore, when antenna relay S101 is not
operated, the transmitter is inoperative. A
detailed discussion of relay circuits is given
in paragraph 112. '

100. Crystal Oscillator (Fig. 64}

a. The crystal oscillator generates a voltage
at a frequency varying from 370.37 ke to
516.667 kc, depending on the crystal in the
cirecuit. Any one of 10 crystals is connected
into this circuit by depressing the appropriate
push button. The output: from the crystal oscil-
lator drives the first r-f amplifier.

b. The first requirement for an oscillator is
stability. At the lower frequencies, the simplest
way to obtain stability is through the use of
a crystal-controlled oscillator. The transmitter
uses an oscillator circuit whose frequency of
oscillation is controlled by means of a CT cut
crystal. In order to minimize the effect of
temperature changes upon the frequency  of
oscillation of the crystal, a crystal oven is
used. This is a compartment on the front of
the transmitter for holding the 10 crystals
which are in use. Along either side of this
compartment is a heating element, operated
from the storage battery, and at the top is a
thermostatic switch. This switch closes the
circuit to the heaters when the temperature
in the oven drops below 70° F., and opens
when the temperature has risen to approxi-
mately 110° F. Through this range of tempera-
tures there is practically no change in the
frequency of the crystal.

¢. Tube JAN-1619 (V107), a beam power
tetrode, is used in a modified Pierce circuit.
Since high plate voltages will damage the
crystal in a Pierce oscillator, parallel resistors
R118, R157, and R158, bypassed by capacitor
C104, are used to drop the plate supply voltage
to 100 volts or less. Parallel tuned circuit
C105 and L102, connected between these re- )
sistors and the plate, is resonant at approxi-
mately 1,200 ke, much higher than the crystal
frequency. Resistor R138 is a voltage-dropping
and decoupling resistor for the sereen which
is bypassed by capacitor C148.

d. Since capacitor C104 is only 500 mmf, a
small r-f potential will appear across it. This
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Figure 64. Radio Tramnsmitter BC-604—(*),

potential is used to maintain oscillations in -

the crystal which is connected from this point
to grid through a parasitic suppressor net-
work consisting of resistor R149 and choke
coil L117. Capacitor C151 is connected between
the grid and filament to increase the grid-
filament capacitance. In Pierce circuits de-
signed for higher frequencies this eapacitor is
often omitted since the interelectrode capaci-
tance within the tube is sufficient for this pur-
pose. The plate tank ecircuit, capacitor C105
and inductor L102 in parallel, is proportioned
to increase the excitation on the grid of V101
with increase in frequency. .

¢. The grid-bias resistor R101 returns to
ground through resistor R129, except when
antenna relay S101 is operated or when RE-
CEIVER TUNE-OPERATE switch D122 is
set at RECEIVER TUNE. The woltage drop
across R129, which is connected to the dyna-
motor negative high-voltage lead, supplies
enough bias (about 200 volts) to prevent the
tube from oscillating. (This same bias voltage
is similarly applied to all r-f stages in the
transmitter.) When this resistor is short-
circuited by the contacts of antenna relay 3101
or RECEIVER TUNE-OPERATE switch
D122, the cut-off bias is removed permitting
the circuit to oscillate. Operating grid bias is
developed across resistor R101 by the flow of
grid current.

. Coupling capacitor (150 is connected be-
tween the plate circuit Qf the crystal oscillator

and the grid circuit of the following stage
(the first r-f amplifier). It serves both as a

ciso
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functional diagram of crystal oscillator.

coupling capacitor for coupling the r-f voltage
from the ecrystal oscillator, and as a blocking
capacitor to prevent the d-c plate voltage from

" being applied to the following grid.

101. First R—F Amplifier (Fig. 65)

@. The primary purpose of this stage is to
isolate the crystal oscillator from the modulator
circuit. In addition it amplifies the crystal
oscillator output and excites the circuit con-
taining the nonlinear coil at the oscillator
frequeney.

b. The first r-f amplifier uses Tube JAN-
1619 (V101), a beam power tetrode, in a class
C circuit. The output of the crystal oscillator
is coupled to the grid of V101 by capacitor
C150. The grid is returned to ground through
resistors R139, R106, R130, and R129. The
filament is in series with resistor R127 and the
filaments of the first audio amplifier and crystal
oscillator. The voltage drop across this circuit
provides approximately 8.25 volts bias. Addi-
tional fixed bias is obtained by connecting the
grid circuit to the negative side of resistor
R130, which carries the total output current
of the power supply. A small amount of bias is
also obtained from the negative charge built
up on capacitor C150 by the flow of grid cur-
rent on the positive peak of each cycle. This
voltage appears across the series chain con-
sisting of grid leak resistor R139, metering
resistor R106, and bias resistor R130. Resistor
R129 is shorted during transmission. With
meter switch D125 in its No. 2 position, and
TUNE-ANT CUR switch D121 in the TUNE
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Figure 65. Radio Trarnsmitter BC-604~(*), functional diagram of first r-f amplifier and modulator.

position, the operation of the grid circuit may
be checked on panel meter M101. R137 is a
meter multiplying resistor. Resistor R129 is
connected into the circuit when the transmis-
sion is to be discontinued. The voltage drop
across this resistor is sufficient to prevent
operation of the first »-f amplifier.

¢. Resistor R103 is the screen voltage-drop-
ping resistor. Capacitor C101 filters the screen
voltage. The plate is series fed through r-f
choke L101. Blocking capacitor C103 prevents
this voltage from being shorted to ground
through coils L1083 and L104. This capacitor
also couples the output of the-first r-f ampli-
fier to the modulator circuit which consists of
C106 (the largest section of the ganged capac-
itors), fixed capacitor C147, coil 1103, and
nonlinear coil L104. The modulator circuit is
resonant to the crystal frequency and may
properly be considered -as part of the plate
circuit of the first r-f amplifier. It will be
considered in detail in the following paragraph.
When a crystal is connected in the oscillator
circuit by depressing a push button, the ganged
tuning mechanism is also tuned, resonating the
tuned circuits in the transmitter to the newly
selected frequency.

102. Nonlinear Coil Modulator
a. The nonlinear coil phase modulates the
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output of the first r-f amplifier in accordance
with the audio voltage that is applied across it.

b. The modulator circuit consists of coil
L103 in series with nonlinear coil L104, paral-
leled by capacitors C106 and C147. (See fig.
65.) A part of the r-f output of the first r-f
amplifier appears across L103, and part across
L104. In addition to the r-f current flowing
through L104, the output of the second audio
amplifier is applied through r-f choke L105
to 1.104.

¢. The nonlinear coil (L104) is a spiral of
wire Wound. around a small circular core of
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Figure 66. Voltage pulses developed across a nonlinear
coil.



permalloy ribbon. Because of this permalloy
material, the core reaches saturation with small
values of r-f current applied to it. If a'sine-
wave voltage is applied across the coil, the
current through the coil increases from zero to
some value such as A (fig. 66), there is a rapid
building up of flux until the core becomes satu-
rated. While the current increases from the
value indicated by A through its maximum
- value and decreases to a value indicated by B,
there is no change of flux, since the core re-
mains saturated during this period of current
change. As the current decreases below the
saturation point B to' zero value, there is a
rapid change of flux in the opposite direction.
As the current increases from zero in the
opposite direction to C, the flux continues the
rapid change and the core again reaches satu-
ration. As the current continues its increase
from C to its maximum value and decreases
40 a value indicated by D, there is again no
change of flux, since the core is saturated dur-

ing this period of current change. As the-

current decreases below the saturating value
and increases to E, there is again a rapid
change of flux. This change of flux continues
cyele after cycle. An electromotive force (emf)
is induced only by a changing flux, the value of
this emf depending on the rapidity of the
change of that flux. Consequently, no emf is
induced during that period of the cycle be-
tween A and B, C and D, ete., since there is
no change of flux during these periods. How-
ever, during the intervals between B and C,
D and E, etc., there is a very rapidly changing
flux, resulting in the induction of a pulse of
voltage of high amplitude during those inter-

vals. Each of the voltage pulses occurs exactly

90° after the current peaks. Since this 90°
phase difference is constant with each cycle
when an unmodulated r-f voltage is applied,
there is no change in frequency. The voltage
pulses alternate in polarity each half cycle and
are evenly spaced in time. However, as has
been pointed out previously, in addition to the
r-f currents flowing through L104, the audio
output currents also flow through it.
~ d. Figure 67 shows how phase modulation
may be produced by passing combined r-f car-
rier and audio signal currents through L104.
A, figure 67, represents the carrier current,
at the crystal frequency, through L104 without

a modulating signal. An a-f signal is shown in
figure 67. When two sinusoidally varying cur-
rents flow in the same circuit, the resultant
current is the sum of the two. The sum of the
currents in A and B, figure 67, is shown in
C, figure 67. As can be seen in this figure, the
r-f current no longer goes through its zero
value at the same time interval as the original
r-f current. Instead the interval is different
for each cycle.

e. D, figure 67, shows how these combined
currents act to produce sharp voltage pulses
that occur at different frequencies at different
instants of the a-f cycle. The variation in the
level of the r-f current causes coil 1.104 to satu-.
rate at varying points of the r-f cycle. Note
that at times the positive voltage pulses are
exactly 360° apart, while at other times they
are more or less than 360° apart. It is evident
that the a-f voltage has acted to produce a
variation in the frequeney at which these
pulses of voltage occur. It is further evident
that any variation of the a-f voltage will shift .
the phase of these pulses with respect to the

" r-f voltage in a way that will give a frequency

deviation which is proportional to the rate of
change in the audio cycle.

f. There are two controlling factors in the
rate of change of the audio cycle, the first of
which is the amplitude. If the amplitude is in-
creased, the rate of change is increased. The
second is the frequency of the audio signal.
If the audio frequency is increased, the rate of
change will likewise be increased. As a result,
this type of modulation has a rising character-
istic because the frequency of the audio signal
as well as its amplitude will determine the
carrier deviation. The term rising character-
istic means that if the amplitude of the modu-
lating audio signal is maintained at a constant
value, and the frequency of the audio signal is
increased, the amount of deviation will be in-
creased. Thus, this type of phase modulation
is not exactly identical to frequency modula-
tion, but very similar. Filter circuits in the
audio section of the transmitier lower the out-
put of these circuits as the audio frequency
increases. In this manner the rising character-
istic is reduced and the phase modulation is
converted into frequency modulation.

¢. Summing up, the nonlinear coil delivers
pulses of voltage which are used to drive the
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following rectifier stage. If there is no .audio
modulating signal, these pulses occur at the
crystal frequency. If a modulating signal is
applied, the frequency of the pulses will vary
or deviate with the modulation, first on one
side and then on the other side of the crystal
frequency. The amount of this deviation is
proportional to both the amplitude and fre-
quency of the audio signal. Since the audio
signal is decreased in amplitude as it increases
in frequency; the deviation of the pulses is
almost directly proportional to the amplitude
of the a-f signal. The output of the nonlinear
coil modulator is applied to the rectifier by
coupling capacitor C108.

103. Rectifier (Fig. 68)

a. The function of the rectifier circuit is to
produce a carrier frequency that is varying
above and below the resting frequency in ac-
cordance with the modulation.

b. The rectifier stage uses Tube JAN-1619
(V102), a beam power tetrode. Generally
speaking, this stage is not a rectifier but a class
C amplifier acting as a harmonic generator.
It is called a rectifier because it accepts only
the positive pulses from nonlinear coil L104.
The plate and screen voltages are lower than
they are in the first r-f amplifier. These re-
duced voltages are obtained by using a voltage-
divider ecircuit consisting of resistors R119,
R105, and R142, connected between B-plus
and ground. Plate voltage is taken from the

RECTIFIER
vIo2
JAN-6I9

junction of resistors R119 and R105. Screen
voltage is taken from the junction of resistors
R105 and R142. The voltage divider makes the
plate and screen voltage more independent of
the plate and screen current than will a simple
resistor, such as is used in the crystal oscillator
and first r-f stages. Capacitor C109 filters the
screen supply. Capacitor C154 bypasses the
plate supply.

¢. The filament of V102 is in series with
the filaments of the doubler, tripler, and power
amplifier (p-a) stages. The p-a filament is
returned to ground. Since there is a 2.5-volt
drop across each filament, the center of the
filament of V102 is 8.75 volts positive with
respect to ground. This voltage drop is part
of the bias of this stage. In addition to this
bias there is also the fixed bias across resistor
R130, which carries the total output current of
the power supply. A third type of bias is de-
veloped by the flow of grid current caused
by the positive voltage pulses from L104. The
grid return is through resistors R104, R110,
and R130. This resistance is sufficient to allow
the grid current to charge grid capacitor C108
and maintain it at a fairly constant negative
potential. The relative amount of grid current
is indicated on meter M101 when the meter
switeh is in the No. 3 position and the TUNE-
ANT CUR switch is in the TUNE position.
The voltage across resistor R129 is used to
block V102 when the transmitter is to be used
as an interphone amplifier, or during the idle
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period when the dynamotor is coasting. to a
stop. The total grid bias is several times the
cut-off value. Therefore, only the positive volt-
age pulses from L104 are amplified by V102.

d. The rectifier output is shown in E, figure
67. These pulses are converted into a sine
wave (F, fig. 67) by the flywheel action of the
_ tuned-plate load circuit consisting of ganged
tuning capacitor C152, trimmer capacitor C153,
and slug-tuned, plate load eoil L119. This
circuit is tuned to the ninth harmonic of the
fundamental frequency. Plate bypass capacitor
C154 places the lower end of L119 at r-f ground
potential.

104. Doubler (Fig. 69)

a. This stage uses Tube JAN-1619 (V108),
a beam power tetrode, in a class C circuit to
amplify and double the output of the rectifier.
The output of this stage is 18 times the crystal
frequency.

b. The voltage appearing across the rectifier
plate load coil L119 is inductively coupled to
the tuned-grid circuit consisting of coil L118,
capacitor C156 (one section of the ganged ca-

e

pacitors), trimmer capacitor C157, and bypass
capacitor C155. This circuit, together with the
rectifier plate circuit, forms a double-tuned
filter which is highly selective to the ninth
harmonic of the crystal frequency. Bias for
the grid is secured in the same manner as for
the rectifier and first r-f stages. The voltage
drop across the filaments of the doubler, tripler,
and power amplifier furnishes 6.75 volts bias.
The voltage drop acress resistor R130 is also
used as part of the total grid bias. Enough
excitation is applied to the grid to cause the
flow of grid current during positive alterna-
tions. The voltage drop across grid resistors
R144, R143, and' R130, due to grid current,
also serves as bias for the grid. The relative
amount of this grid current is indicated on
panel meter M101 when the meter switch is in
position 4 and the TUNE-ANT CUR switch is
in the TUNE position. Also, during the time’
that resistor R129 is not shorted out of the
circuit, the blocking bias across it will disable
the doubler. A

e. A voltage divider, consisting of series
resigtors R145 and R150, is connected from the
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plate supply to ground. The entire voltage
across these resistors is applied to the plate.
The screen voltage is taken from the junction
of resistors R145 and R150, and is filtered

by capacitor C158. Capacitor C159 bypasses .

the filament. The plate circuit consists of the
primary of r-f transformer 1106, capacitor
C113 (one section’ of the ganged capacitors),
trimmer capacitor C114, and bypass capacitor

* C111. As previously noted, the grid input

circuit is coupled to the output circuit of the
rectifier and both circuits are tuned to the
ninth harmonic of the crystal oscillator. The
plate circuit of the doubler is tuned to twice
this frequency. This gives a frequency in the
plate circuit 18 times that of the crystal oscil-
lator, and also gives a deviation 18 times
whatever deviation is set up in the modulator
circuit. The doubler plate circuit is inductively
coupled to the tripler by 1.107.

105" Tripler (Fig. 70)

a. The tripler stage multiplies the frequency
three times. This is sufficient to give a fre-
quency deviation of plus or minus 50 ke. The
output of this stage is 54 times the crystal
frequency.

b. The tripler circuit is similar to those al-
ready described in that it uses Tube JAN-1619
in a class C operated circuit. Tube voltages
closely correspond with those in the doubler.

-Grid bias is somewhat higher in order to

allow plate current to flow for a shorter period
of time than in the doubler. The principal
difference is in the plate circuit. Instead of
using a transformer for coupling into the fol-
lowing stage, a single tuned circuit is used so
that the oscillatory circuit is common to both
the plate circuit of the tripler and the grid
circuit of the p-a stage. This tuned ecircuit
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consists of coil L108, C119 (one section of the
ganged tuning capacitors), trimmer capacitor
C120, blocking capacitor C121, and bypass
capacitor C118. Screen voltage is lowered by

dropping resistor R109 bypassed by capacitor .

C117. _

c. The grid input circuit consists of the
secondary L107 of the r-f transformer whose
primary is gonnécted in the plate circuit of
the doubler, C115 (one section of the ganged
tuning capacitors), trimmer capacitor C116,
and bypass capacitor C112. Grid bias for the
tripler and doubler are both derived in the
same manner, partly from the filament, partly
from R130, and partly from the flow of grid
current through the grid resistors (in case of
the tripler, R107 and R108). The voltage drop
produced by the flow of grid current through
resistor R108 is indicated by meter M101 when
" meter switch D125 is in its No. 1 position and
the TUNE-ANT CUR switch is in its TUNE
position. The voltage that appears across re-
sistor R129, when it is not short-circuited by
the antenna relay or RECEIVER TUNE-OP-
ERATE switch, is used to block the grid of the
tripler during periods of nontransmission.

d. The grid input circuit is tuned to 18 times
the frequency of the crystal. Since the plate
circuit is tuned fo three times the frequency

of the input circuit, the r-f output of the

tripler is 54 times the frequency of the crystal.

The output of the tripler is coupled through
capacitor C121 to the grid of V104.

106. Power Amplifier (Fig. 71)

@. The power amplifier amplifies the output
of the tripler stage and delivers 30 Watts of
r-f power to the antenna.

b. The output of the tripler stage is coupled
by capacitor C121 to the power amplifier. This
stage uses Tube JAN-1624 (V104), a beam
power tetrode, in a class C circuit. V104 is
rated to be operated with higher plate voltages
and has higher power output than the tubes
used in the previous r-f stages.

¢. Grid bias is obtained in the same manner
as for the tripler and doubler. The bias derived
from the filament ecircuit is relatively small
since one side of the filament of the power
amplifier is grounded. Other sources of bias
are the drop in grid resistor R111 due to the
flow of grid current, the fixed bias due to the
drop across resistor R130, and the blocking
bias across resistor R129 when the complete
r-f section of the transmitter is made inopera-
tive. In order to make doubly certain that the
power amplifier is inoperative during the
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period of nontransmission, one of the contacts
on antenna relay S101 breaks the plate and
screen circuit. The relative amount of grid
current flowing is indicated by meter M101
when meter switch D125 is in its No. 5 posi-
tion and the TUNE-ANT CUR switch is in its
TUNE position.’

d. The screen is fed through series dropping

- and decoupling resistors R114 and R116 which

are bypassed by capacitor C122. The plate is
series fed through r-f choke L120 and coil
1.110. Capacitor C124 bypasses plate r-f cur-
rents to ground. Parasitic suppressor network
L1116 and R146 eliminates undesired h-f oscil-
lations. The output of the power amplifier,
54 times the crystal frequency, is coupled to
the antenna through a tuned transformer cir-
cuit. The primary winding L110 is tuned by
capacitor C125 (one section of the ganged
capacitors), and trimmer capacitor C126. Ca-
pacitor C149 keeps high d-¢ voltage from the
tuning and trimmer capacitors. Proper tuning

over the entire frequency range is accomplished .

by adjustment of the copper slug in coil L110
(varied by means of a control accessible from
the right side of the transmitter) and trimmer
capacitor C126.

e. The secondary, or antenna winding L111
of the coupling transformer is tuned by means
of a separate tuning capacitor for each chan-
nel. These capacitors, numbered C127 to C136,
are selected by switches D111 to D120, actuated
by the push-button mechanism. The setting of
the individual antenna-tuning capacitors, and
the coupling between coils L110 and L111 are
adjusted by means of controls accessible
through openings in the right side of the trans-
mitter. The purpose of this variable coupling
is to match the output impedance of the power
amplifier to the impedance of the antenna over
the desired frequency range. Antenna relay
S101, in addition to functions previously de-
scribed, transfers the antenna from the re-
ceiver to the transmitter. Receiver noise,
caused by static charges which may accumulate
on the antenna, is reduced by the combined
action of static leak resistor R155 and series
capacitor C161 in the antenna lead to the re-
ceiver.

f. Relative antenna current is indicated by
switching meter switch D121 to the ANT CUR
position. In this position, the meter is con-

nected directly across thermocouple TC101. A
short coaxial line (approximately 3 inches in
length) is connected between the antenna ter.
minal, marked A on the panel and a contact
of the antenna relay. A bare wire'is connected
in parallel with the outer conductor (or shield)
of this coaxial line. Because of the loss in the
line there is an r-f potential drop between the
two ends of the shield (and bare wire). A
portion of this voltage is tapped off from the
bare wire conductor by means of an adjustabile
slide-wire tap, and fed to the heater element
of the thermocouple. The heating of the ther-
mocouple develops a d-c voltage which is ap-
plied to the panel meter thus giving a relative
indication of the r-f potential drop along the
line; this drop is proportional to the antenna

. current.

107. Microphone Circuit (Fig. 72)

@. GENERAL. The transmitter is designed
to operate with either a carbon or a magnetic
type microphone. Magnetic Microphone T—-33—
(*) has the advantage of ruggedness and broad

. frequency response characteristics, but has the

disadvantage of low-voltage output. Carbon
button Microphone T-17—(*) has the advan-
tage of a greater voltage output. A second
type of carbon unit is throat Microphone T-30—~
(*) which has the advantages of freeing the
operator’s hands, reducing background noise,
and permitting the wearing of a gas mask. A
third type of carbon microphone that may be
supplied is Microphone T-45-(*). This is a
single-button carbon microphone worn on the
upper lip. It has the same advantages as
Microphone T-30—(*). When the magnetic
microphone is used, its output is applied to the
first audio amplifier through step-up trans-
former T101. Because the output from the
carbon microphone is so much higher than that
from the magnetic microphone, the level of the
former must be reduced before applying it to
the amplifier.

b. CARBON MICROPHONE INPUT CIRCUIT. The
d-c¢ voltage for the carbon microphone is ob-
tained from the 12-volt supply through drop-
ping resistors R121 and R120. Resistor R121
also serves as an audio filter in conjunction
with capacitor C140, which has a large value
of capacitance and thus bypasses undesired
a-f currents to ground. Sound waves striking
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Figure 72. Radio Transmitter BC—-604~(*), functional diagram of first audio amplifier.

the diaphragm of the microphone vary its re-
sistance and cause a pulsating current flow
through resistor R120 and the microphone,
resulting in a pulsating voltage across resistor
R120. The audio, or a-c component of this
voltage, appears across voltage-divider net-
work (€138 and C137 which return to ground
through the crystal oscillator filament. Since
the reactance of €138 is two and one-half times
that of C137, most of the voltage drop appears
across C138. Therefore, only a small portion
(approximately one-third) of the audio voltage
" developed across R120 appears across C137
which is paralleled by resistor R117. The
audio signal present across C137 is fed to the
grid of the first amplifier tube through the
secondary of T101 and resistor R115. The
grid circuit constants are designed to discrimi-
nate against noise above and below the 200-
3,000 cycle per second range.

¢. TANK-OTHER USE SwITCH. The car-
bon microphone input circuit is made rela-
tively insensitive in order to avoid picking up
the noise in a tank. Some of the later trans-
mitters have a switch marked TANK-OTHER
USE. If the transmitter is used in a quiet
location this switcn may be set at OTHER
USE, which interchanges capacitors C137 and
C138 to make the carbon microphone more
sensitive (fig. 113). That is, the voltage drop
across C138 is applied to the first amplifier.
In this condition it ic possible to provide ade-

82

quate voice input by talking in a normal tone
into the carbon microphone. Operation of the
magnetic microphone is not affected by this
switch. ' .

d. MAGNETIC MICROPHONE INPUT CIRCUIT.
The audio signal from the magnetic miero-
phone is coupled to the grid of the first audio
amplifier through step-up transformer T101
which is loaded by resistor R115. The lower
end of T101 is bypassed to ground through
capacitor C137.

108. First Audio Amplifier (Fig. 72)

a. A two stage audio amplifier is used in
the transmitter to furnish power for modula-
tion and also for interphone use when that
type of operation is desired. The first audio
amplifier receives the audio signal from either
the magnetic or carbon microphone, amplifies
the signal, and applies it to the grid of the
second audio amplifier. Provision is also made
so that microphones located at a distance from
the transmitter may be connectcd into the in-
put circuit of the first audio amplifier. The
output of the second audio amplifier may be
connected to the nonlinear coil to modulate the
transmitter and is always connected to the re-
mote circuits for interphone use.

b. The first audio amplifier uses Tube JAN-
1619 (V105), in a class A circuit. The center
of the first audio amplifier filament is 3.75
volts above ground, thus providing sufficient




bias for this type of operation. The grid cir-
cuits have already been discussed in para-
graph 104. Plate voltage is obtained through
plate load resistor R151 and filter resistor
R123. Plate a-f currents are bypassed to the
filament circuit through capacitor C142.2. The
B-plus supply is bypassed by capacitor C145.
Screen-grid voltage is obtained from the junc-
tion of resistors R136 and R122 which form
- a voltage divider between B-plus and ground.
Capacitor C139 bypasses audio screen currents
to the filament circuit. The amplified signal

voltage developed across the first audio ampli--~

fier plate load resistor R151 is applied to the
grid of the second audio amplifier tube through
blocking capacitor C141.

109, Second Audio Amplifier (Fig. 73)

a. The purpose of the second amplifier is to
develop the a-f voltage necessary to modulate
the' transmitter and to supply sidetone to all
the headphones. During interphone operation,
the a-f output is supplied only to the head-
phones. . .

b. The output of the first audio amplifier

(V165) is applied to second amplifier Tube
JAN-1619 (V106), which is operated class A.
About 10.75-volt bias is supplied by the voltage
drop across the filaments of the crystal oscil-
lator, the first audio amplifier, and the first
r-f amplifier. This bias is higher than that
used in the first audio amplifier since higher
plate and screen voltages are used in the
second audio amplifier stage.

¢. The grid is returned to ground by series
resistors R125 and R124. Capacitor C142.1
connects the junction of these resistors to the
filaments. The input signal appears across
R125 in series with the parallel combination
of R124 and C142.1. The filament side of
C142.1 is very close to audio ground potential.
This grid circuit arrangement attenuates the
higher audio frequencies to a greater degree
than it does the lower audio frequencies. At
high’er audio frequencies, the reactance of
C142.1 decreases, thus decreasing the impe-
dance of the grid circuit of V106 and hence
the impedance of the load on V105. As a re-
sult, at the higher audio frequencies, a smaller
signal voltage is applied to the grid of the
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second audio amplifier. The output of this
stage, which is fed through r-f choke L105
to nonlinear coil L1104 (fig. 65), therefore has
a falling characteristic. When this is com-
bined with the rising characteristic exhibited
by nonlinear coil L1104 (par. 102f), a slightly
rising characteristic results. This produces
what is termed as pre-emphagsized frequency
modulation, which is more effective in elimi-
nating interference than pure frequency modu-
lation. ’

d. Screen voltage for the second amplifier
is fed through isolating and dropping resistor
R126 bypassed by capacitor C143. Plate volt-
age is obtained through the primary winding
of transformer T102. The secondary has two
serles-connected winding

ceénter tap of T102 near ground potential.
The greater portion of the output is developed
across the larger winding (1-3), which is
paralleled by load resistor R156 in series with
INCREASE SIDETONE npote

v output called sidetone, 1s
varred™in volume by INCREASE SIDETONE
potentiometer P101, accessible on the right
side of the transmitter. When the RADIO-
INTERPHONE switch is
PHONE position, the contacts of S104-1 are
open, interrupting the output to the nonlinear
coil, and the contacts of S104-6 are closed,
thus applying the entire output of winding
(1-3) to the various headphones. The full
output is required for satisfactory interphone

operation. Note that the output of the second .

audio amplifier is always connected to every
headphone.

[110. Power Supply (Fig. 125)

The high voltage (approximately 600 volts)
for the transmitter is obtained from either
Dynamotor DM-35—(*), designed to operate
from a 12-volt storage battery, or Dynamotor

84

in the INTER-

—

DM-37-(*), which operates on 24 volts. Each
dynamotor is mounted on a base and provided
with a connector of such type that: installation
or replacement is accomplished by removing
the complete assembly. They are totally in-
closed except for the screened, ventilating holes
in the end covers in some cases. Each dyna-
motor has two bearings of the single-ring,
ball-bearing type containing sufficient lubri-
cant for long periods of operation. All iron
and steel parts subject to corrosion are treated
with lacquer or other means to repel moisture.
The dynamotors are compound-wound and,
therefore, have good voltage regulation. The
primary (motor winding) and secondary
(generator winding) are wound in the same
armature slots, but terminate at separate com-
mutators at opposite ends of the armature
shaft. Capacitors C501, C502, and C503 (on
the 12-volt set), and C601, C602, and C603
(on the 24-volt set), connected across the com-
mutators, serve as r-f bypass capacitors for
the armature windings. Capacitors C503 and
C603 are eliminated on later models. As pre-
viously indicated, each dynamotor terminal pin
jack is provided with appropriate strapping
so that the circuit change for either 12- or 24-
volt operation is automatically accomplished
when the dynamotor is plugged in.

Note. The design of these dynamotors is based on
an average duty cycle of 5 minutes on and 15 minutes

off. Accordingly, the transmitter should not be oper-
ated continuously over long periods.

111, Metering Circuits (Fig. 113)

a. When TUNE-ANT CUR switch D121, on
the front of the transmitter, is placed in the
ANT CUR position, panel meter M101 (in
conjunction with thermocouple unit TC101)
indicates the current flowing in the antenna
circuit and, therefore, can be used for adjust-
ing the antenna-trimming capacitors. When
switch D121 is in the TUNE position, the
meter is connected to a 6-position switch lo-
cated on the right side of the transmitter and
marked METER SWITCH. By means of this
switch and associated meter, an indication of
the grid current flowing in all the r-f stages
except the crystal oscillator can be obtained.
Five meter switch positions have already been
discussed in connection with the stages to
which they pertain. The No. 6 position of the



meter switch has not as yet been considered.
In this position, the total plate and screen-
grid current in the transmitter is indicated by
placing the meter across normal biasing re-
sistor R130 which is connected between the
high-voltage negative lead and ground. Be-
cause of the relatively high current in this
circuit, an additional 30,000-ohm meter multi-
plier resistor R134 is placed in series with the
meter. An arbitrary scale of 0-100 is used,
and it serves the purpose.of indicating relative
current for tuning and alignment purposes.

b. The numbered positions of the METER
SWITCH and the circuit to which the meter
is connected are as follows:

Switch position Circuit
B Tripler grid
2. e First r-f grid
E: J Rectifier grid
4.0, Doubler grid
S N P-a grid
6. ... Total plate and screen current

112. Control Circuits of Radio Set
SCR—508—(*]M (Fig. 111)

o. GENERAL. A schematic diagram of the
control ecircuits in a typical installation of
Radio Set SCR-508-(*). is shown in figure
111. This figure incorporates all the changes
specified in the first 10 Modification Work
Orders. The following discussion is based on
the assumption that these modification work
orders have been complied with. Figure 110
shows the original control circuits before any
of the modification work orders have been ap-
plied. The horizontal and vertical dimensions
of the drawing are shown by numerals and
letters, to facilitate location of related com-
ponent parts. The letter and figure in paren-
theses following each circuit symbol are used,
as on a road map, to find each circuit compo-
nent in the diagram. The left side of the draw-
ing contains the power control circuits, the
center portion shows the signal control circuits,
and the right side shows the remote control
circuits embodied in two interphone control
boxes.

b. PowER SuPPLY CONTROL. (1) The 12- or
24-volt vehicle battery, indicated by —BAT-
TERY (A, 1) and +BATTERY (A, 9), is

connected to Mounting FT-237-(*). The
—BATTERY connection is grounded. Power
is available through fuse ¥401 at TRANS-
MITTER ON-OFF switch D124 (C, 8) of the
radio transmitter and at REC ON-OFF switch
D1 (N, 7) of the radio receiver. When a re-
ceiver switch, D1, is closed, the receiver vacu-
um tube cathodes (P, 4 for the lower receiver)
are heated and the receiver dynamotor starts.
The 12-volt heater connections are shown by
the solid lines in jack J701 (Q, 5), and the
24-volt connections are shown by the dashed
lines to jack J801 (Q, 6). The output of either
or both receivers, as desired, is available at
the receiver jacks, J1 and J2 (K, 21), and at
the command station control box jack, J301
(K, 29) and crew member station control box
jack, J301 (E, 28) when RADIO & INT-INT
ONLY switch D2 at each receiver (K, 19) is
at RADIO & INT. The output volume is ad-

. justed by VOLUME control P1 (K, 15) on

each receiver. Each interphone control box is
also provided with a VOLUME control P301
(E, 29) to permit individual adjustment of
the signal level at the command and crew mem-
ber stations.

(2) TRANSMITTER ON-OFF switch D124
(C, 8), when switched to ON, connects the
battery to the transmitter filaments (L, 4),
lights the pilot lamp E301 (K, 4), and applies
voltage to the dynamotor relay S102 (D, 7),
receiver disabling relay S103 (D, 7), thermo-
stat TD101 (E, 7), antenna relay S101 (G, 6),
interphone relay 3104 (H, 6), and the micro-
phone circuit (D, 14).

¢. TRANSMITTER MICROPHONE PUSH-BUTTON
CoNTROL. (1) With RECEIVER TUNE-OP-
ERATE switch D122 (D, 17) set to OPERATE
and RADIO-INTERPHONE switch D123 (J,
3) set to RADIO, pressing the transmitter
microphone push-to-talk switch completes the
circuit between the tip and sleeve connections
of carbon microphone jack J102 (D, 2) and
causes the following to take place:

(a) Energizes dynamotor relay S102 (D, 7)
and closes its contacts (B, 6) to start the
transmitter dynamotor. :

Note. The contact diagram beside the relay wind-
ing symbol shows the released position of the contacts,
and the parentheses inclose the location of the con-
tacts in the diagram. Likewise, the parentheses beside

the relay contact symbol at (B, 6) indicate the location
of the actuating winding.
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Figure 74. Radio Set SCR-508—(*)M,

simplified diayram of control circuits

ineluding changes through MWO SIG 11-600-10.

(b) Energizes receiver disabling relay S103
(D, T) and closes its contacts (O, 24) to short-
circuit the output of both receivers when re-
ceiver TUNE-OPERATE switch D5 (J, 20)
is in the OPERATE position.

(¢) Energizes antenna relay S101 (G, 6)
and transfers the antenna from the receiver
to the transmitter through the contacts (I, 17)
of S101. Two other sets of contacts allow plate
and screen voltage to be applied to the power
amplifier (V104) and remove the cut-off bias
from the crystal oscillator and r-f stages. Fig-
ure T4 shows this more clearly. With the
TRANSMITTER ON-OFF switch at ON, op-
eration of the transmitter microphone press-to-
talk switch operates relays 8102, S103, and
Q101 as discussed above. Antenna relay S101
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is shown in the operated position. The antenna
is connected to the transmitter through con-
tact 3. The plus side of the high voltage wind-
ing of the transmitter dynamotor is connected
through fuse F101 and contact 2 of antenna
relay S101 to the plate and screen of the power -
amplifier. Contact 1 of S101 shorts out resistor
R129, thus removing the voltage drop across it
which was used as blocking bias for all the r-f
stages.

(2) Audio signals entering the radio trans-
mitter at J102 (D, 12) (fig. 116), modulate
the carrier wave in modulation coil, L104 (F,
21), as previously described. Sidetone is furn-
ished by the lower winding of T102 (F, 19)
through INCREASE SIDETONE control P101
(E, 21) to jacks J1 and J2 on each receiver



and to jack J301 at the remote c_ontrol stations.

(3) In the above discussion it was assumed
that the circuit between the tip and sleeve
connections of J102 (D, 2) was completed by
pressing the switch on carbon Microphone T—
17-(*), T-30—(*), or T-45—(*), inserted into
J102 at the transmitter. The same effect is
obtained by plugging magnetic Microphone
T-33-(*) into Jack J101 (D, 2) and pressing
its switch to close a connection between ter-
minals A and B of jack J101. If Microphone
T-33—-(*) is used, speech enters the transmitter
at terminals C and D of J101 (F, 11).

(4) When the microphone button is released,
the actuating voltage is removed from the re-
lays and their armatures are released. Although
the battery voltage has been removed,  the
dynamotor armature will tend to coast for
some time. Under this condition, the dyna-
motor will continue to generate a voltage
which falls off as the dynamotor slows down.
Should the transmitter be allowed to remain

_in its operating condition during this period,

it will continue to emit a carrier wave which
in turn will cause interference in the associ-
ated receiver and those near-by. In order to
overcome this condition, the transmitter is
made inoperative by antenna relay S101 at
the instant the microphone push button is re-
leased. This is accomplished by the following
three actions: First, by removing the antenna
from the transmitter (fig. 74); second, by re-
moving the plate and screen-grid voltage from
the power amplifier; and third, by applying a
high negative blocking voltage to the crystal
oscillator grid, thus preventing it from operat-
ing, The blocking voltage for the crystal oscil-
lator is obtained from resistor R129. When
contact 1 of antenna relay S101 is opened, the
short is removed from R129 and dynamotor
current flows through this resistor developing
a high voltage. The negative end of R129 is
connected to the grid of the oscillator and the
voltage across R129 is sufficient to make the
oscillator inoperative (fig. 113).

d. RECEIVER TUNE-OPERATE SWITCH.
RECEIVER TUNE-OPERATE switch D122
(D, 16) enables the transmitter to be used for
presetting the receiver. The OPERATE po-
sition of this switch permits normal operation
of the transmitter. When the switch is in the
RECEIVER TUNE position, dynamotor relay

S102 and disabling relay S103 are energized
(fig. 74). Antenna relay S101 is isolated from
the remainder of the control circuit and re-
mains de-energized. Resistor R129 is shorted
by a contact on the RECEIVER TUNE-OP-
ERATE switch, thus removing the cut-off bias
voltage from the grid of the oscillator. The
transmitter microphone push button has no
control over the circuits. Thus, all transmitter
stages except the power amplifier are placed
in operation by throwing the RECEIVER
TUNE-OPERATE switch to the RECEIVER
TUNE position. Under this condition, stray

fields from the operating r-f stages of the

transmitter produce a signal at the input of
the receiver. If the receiver is tuned to the
same frequency as the transmitter, the trans-
mitter carrier may then be used for tuning
the receiver. Unless the transmitter is modu-
lated, however, no audio component will appear
at the receiver output. In addition, to obtain
audio output at jack J1 or J2, the receiver
TUNE-OPERATE switch D5 (P, 20) must
be in the TUNE position (fig. 116). When this
switch is in the OPERATE position, operation
of disabling relay S103 shorts:out the audio
input to V8.

e. RADIO-INTERPHONE SwircH. (1) The
operation of the radio transmitter is under
direct. control of the transmitter microphone
push-to-talk switch. However, the use of the
transmitter as a radio transmitter, or the use
of the a-f amplifier section of the transmitter
as an interphone amplifier, is accomplished by
multiple contact interphone relay 3104 (H, 6).

(2) Interphone relay S104 has a cylindrieal
iron core which rotates when energized and,
in doing so, opens and closes the wafer switch
contacts shown in figure 111. In this figure the
relay is shown in its unenergized position.
Relay S104 is controlled at the transmitter by
RADIO-INTERPHONE switch D123 (J, 3),
or remotely by the interphone control boxes
at the command and crew member stations.

(3) When relay S104 is energized, its con-
tacts perform the following:

(a) Contact 3104-1 (G, 20) opens the audio
lead from transformer T102 to phase modu-
lator coil 1.104.

( b) Contact S104-2 is no longer used.

(¢) Contact S104-3 (H, 15) was used to
close the circuit to the magnetic microphones
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(Microphone T-33—(*) ) at the remote control
stations in early, unmodified transmitters. Con-
tact S104-3 serves no purpose in later trans-
mitters and modified transmitters.

(d) Contact S104-4 (D, 18) closes the talk-
ing ecircuit to.the ring contact or jack J302
on the crew member interphone control box.
Note that the ring contact of jack J302 on
the command station interphone control box is
permanently connected to the talking circuit.
When the system is wired as shown in figure
123, the ring contact on the crew member’s
interphone control box is wired to the same
terminal (terminal 9) on TS401 as the ring
contact of the command station interphone
control box. Contact S104-4 then does not

* perform any functions.

(e) Contact S104-5 (C, 18) closes the con-
trol circuit to the microphones at the remote
control stations. Antenna relay S101 (fig. 74)
remains unenergized, but dynamotor relay
3102 and disabling relay S103 are actuated
by the remote control microphones. Hence
the r-f section of the transmitter is disabled,
but the audio section still functions for inter-
phone use.

(f) Contact S104-6 (E, 21) increases the
sidetone output to the headsets during inter-
phone operation by making use of the full
potential drop across INCREASE SIDETONE
potentiometer P101.

(9) Contact 8104-7 (I, 6) removes the short
circuit across part of the winding of the S104
relay energizing coil, placing this part of the
winding in series with the other part of the
winding. The series connection is used to re-
duce current flow, since only a relatively small
value of current is required to hold this relay
in the closed position as compared with the
current required to operate it initially.

113. Remote Control Circuits of Radio Set
SCR-508—{*)

Interphone Control Box BC-606—(*) provides
control and connection facilities for a micro-
phone and a headset at a point remote from
the radio equipment. The control boxes also
permit interphone conversation between the
personnel in the vehicle, which may be a tank.
The a-f circuits of the transmitter are used as
an amplifier during interphone conversation.
Several control boxes may be connected in mul-
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tiple, if desired. The actual method of connect-
ing the interphone boxes is not always the
same since the radio set is installed in many
different types of vehicles, each requiring an
instailation suited to its own needs. The TM
11-2700 series Technical Manuals specify the
exact wiring diagram for each vehicle.

114, Remote Control Circuits of Radio Set
SCR-508—(*M Including Modifications

a. A typical installation is shown in figure
111. One interphone control box is used by the
commander at the command station. The other
control box is placed at a crew member station.
Several crew member station control boxes are
usually, but not always, connected in parallel.

Note. The following discussion and the ecircuits
shown in figure 111 are based on Interphone Control
Box BC-606-H or earlier models with tank com-
mander’s box modified and interphone system wiring
changed in accordance with MWO SIG 11-600-8.
Figures 119 and 120 shows the schematic dia-
grams of models A through G and model H, re-
spectively. For details of modification and sys-
tem rewiring to make system operation with
Interphone Control Boxes BC-606-A to G or
H identical, refer to MWO SIG 11-600-8 and
figure 121. :

b. When the RADIO-INTERPHONE switch
(J, 3) is at RADIO, interphone relay S104 is
released and the circuits are ready for radio
transmission. The interphone control boxes are
provided with a spring loaded RADIO-INTER-
PHONE switch (M, 30) which always remains
in the INTERPHONE position when released.
This eliminates the possibility of tank com-
manders inadvertently talking over the radio
while intending to use the interphone, when
the tank commander’s control switch is unin-
tentionally left in the RADIO position. Opera-
tion of the microphone press-to-talk switch at
the command or crew member station operates
interphone relay S104. (See figs. 74 and 111.)
The manner in which this relay changes the
functions of the transmitter to that of an am-
plifier has already been discussed. Dynamotor
relay S102 and disabling relay 3103 are ener-
gized through the operated contact of S104-5.
The R contact of command station microphone
jack J302 (J, 28) is connected in parallel with
the R contact of transmitter microphone jack
J102 (D, 12). The R contact of the crew mem-
ber station microphone jack J302 (D, 28) is



also connected to the R contact of J102 through
the operated contact of S104—4. In some wir-
ing systems given in the TM 11-2700 series,
- relay contact S104-4 is not used and the R
contact of the crew member’s interphone con-
trol box is wired in parallel with the R contact
of the command station interphone control box.
The headphones of the command station and
the crew member stations are permanently in
. parallel and receive the full output of IN-
CREASE SIDETONE potentiometer P101
through the operated contact of S104-6. Thus,
for interphone operation, there is no difference
between the command station and the crew
member station control boxes. .

¢. For radio operation, however, there is a
difference. With the command station’s RA-
DIO-INTERPHONE switch manually held in
the RADIO position, operation of the command
station miecrophone press-to-talk switch ener-
gizes dynamotor relay S102 and disabling relay
S103. The interphone relay remains unener-
gized. Since the lead to the RADIO contact
of the crew member station RADIO-INTER-
PHONE switch is.not connected, only the com-
mand station control box can remotely use the
transmitter for radio transmission.

d. In an emergency, personnel at crew mem-
ber stations can interrupt radio transmission
by pressing their microphone press-to-talk but-
tons. :

Remote Control Circuits of Radio Set
SCR-508—(*)M Using Five-Wire Uni-
versal Interconnection System

a. Additional system improvements are
shown in figures 122 and 123, which also in-
corporate the modifications indicated in para-
graph 114. The improvements are in simpli-
fication of wiring and reduction of number of
circuits required. Circuit functivas using wir-
ing method of figures 122 and 123 are similar
to paragraph 114.

b. In armored vehicles produced prior to
1946 only five slip-ring circuits are available
to extend the remote control circuits between
the rotatable turret and the hull. In these ve-
hicles, both command station and remote sta-
tion boxes could not be placed on the opposite
side of the slip rings from the radio set. In
addition, when command and remote station
boxes were located adjacently at a distance

5.

from: the radio it was necessary to run sep-
arate interphone cordage cables to each, since
the cordagg leads from each box connect to
different terminals on TS401 and TS301. In
wiring the interphone cordage great care had
to be taken to prevent error in wiring due to
variation in color coding of each cable at each
strip.

¢. Figures 122 and 123 illustrate wiring sys-
tems which correct these deficiencies. Note
that the microphone ring circuit for command

- and remote stations is connected to the same
terminal on TS401. The color coding of inter-
phone cordage is identical for command or re-
mote station boxes. A jumper wire connected
between terminals No. 1 and No. 5 on TS301
makes a command station of any of the boxes,
and completes the circuit to the transmitter
dynamotor relay when the RADIQ-INT switch
is held at the RADIO position. Interphone
cordage for command or remote stations may
be connected exactly in parallel either at TS401
in Mounting FT-237-(*), at TS301 in inter-
phone control boxes, or at the terminal block
in the vehicle terminal box.

d. A remote station can be changed to a
command station simply by adding the jumper
wire in the box desired to be changed, without
changing any other connections. A command
station can be changed to a remote station by
removing the jumper in that box. Any number
of boxes may be command stations wherever
located in the vehicle, since the five slip-ring
circuits are now sufficient to provide all re-

--quired funections.

" e. Interphone Control Box BC-606-H is re-
quired for the five-wire system, or Interphone
Control Box BC-606-A to G with modifications
per MWO SIG 11-600-8 applied to each box
used as a command station. Remote station
boxes do not require modification.

116. Remote Control Circuits of Radio Set
SCR-508—{*) Before Modification

a. Figure 110 illustrates functional circuits
with the method of vehicle interphone wiring
used prior to publication of MWOQ SIG 11—
600-8. Note that the interphone cordage leads
of the remote station and command station are
connected to different terminals on terminal
strips TS401 and TS301.

b. In this system, selection of radio or inter-
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Figure 75. Radio Receiver BC-603~(*), block diagram.

phone transmission can be made at the com-
mand station by means of the RADIO-INT
switch on Interphone Control Box BC-606-A
to G. With the switch at RADIO position, oper-
ation of the command station microphone
press-to-talk switch then energizes dynamotor
relay S102, starting the dynamotor and per-
mitting audio modulation of the radio trans-
mitter through the microphone ring circuit,
connected to terminal 9 on TS401.

¢. For interphone communication the RA-
DIO-INT switch is placed at the INT position,
energizing the coil of transmitter radio-inter-
phone relay S104, and changing the function
of transmitter for- interphone operation as
previously discussed.

d. At the remote, or erew member’s station
the normal position for the RADIO-INT switch
is at the RADIO position, in order to permit
operation of the radio transmitter by the com-
mander. The crew members can communicate
over the interphone system by placing the
switch at the INT position. The radio-inter-
phone relay S104 is then energized and the
microphone ring circuit is completed by relay
contact S104—4.

e. When the crew member RADIQ-INT
switch is at RADIO the crew members’ micro-
phones are not connected in the circuit. The
crew members receive radio and interphone
signals in their headsets, if the RADIO & INT-
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INT ONLY switch on Radio Receiver BC-603—
(*) is at the RADIO & INT position.

f. When the switch on the command station
box is at RADIO position, crew members at the
remote station can interrupt in emergencies
and communicate over the interphone system
by placing the RADIO-INT switch on the box
at the INT position. This energizes the radio-
interphone relay. The switch must be returned
to the RADIO position at conclusion of the
message.

~ Section XIIl. THEORY OF RADIO
RECEIVER BC—603—[*)M

I'17.  Simpiified Block Diagram (Fig. 75)

The receiver uses ten tubes in a superhetero-
dyne circuit capable of receiving f-m signals.
It has a frequency range of 20.0 to 27.9 me.
Any one of 10 preset frequencies within this
range may be selected automatically by opera-
tion of the appropriate push button, or the en-
tire range may be covered by means of the
manual-tuning control. A block diagram show-
ing the signal path is shown in figure 75. A
complete schematic diagram is shown in fig-
ures 115 and 1186. '

a. R-F AMPLIFIER. The r-f signal picked up
by the antenna is amplified by r-f amplifier,
V1. It increases the sensitivity, selectivity, and
image rejection ratio of the receiver.



b. MIXER. Mixer stage V2 mixes the output
of the r-f amplifier with the signal from the r-f
oscillator to produce the intermediate. fre-
quency. This frequency is 2.65 mc and is equal
to the difference between the r-f signal fre-
quency and the r-f oscillator frequency.

¢. R-F OsCILLATOR. R-F oscillator V3 gener-

ates an r-f signal which is fed to the mixer..

The frequency of the r-f oscillator is controlled
- by a variable capacitor that is ganged with the
capacitors in the r-f amplifier and mixer stages.
The frequency of the r-f oscillator is 2.65 mc
higher than the frequency to which the r-f
amplifier is tuned.

d. FIRST I-F AMPLIFIER. First i-f amplifier
V4 amplifies the i-f signal and excites the sec-
ond i-f amplifier.

e. SECOND I-F AMPLIFIER. For a very weak
input signal, second i-f amplifier V5 acts as
an amplifier, building up the signal received
from the first i-f amplifier and passing it on
to the limiter stage. For strong signals, the
second i-f amplifier acts as a peak limiter.

f. LIMITER. Limiter V6 is used to remove
amplitude modulation from the r-f signal. The
amplitude modulation represents most of the
noise content of the f-m carrier.

g. DISCRIMINATOR. Discriminator VT con-
verts the f-m signal into an audio signal. This
audio signal is coupled to the first audio ampli-
fier. The discriminator also operates the de-
layed automatic volume control (dave) and
squeleh circuits.

h. FIRST A-F AMPLIFIER. First a-f ampli-
fier V10(A) amplifies the output from the dis-
criminator and drives the second a-f amplifier.

i. SECOND A-F AMPLIFIER. Second a-f am-
plifier V8 further amplifies the a-f signal and
feeds it to a loudspeaker or headset as deter-
mined by the switches on the control panel.

j. I.F OsciLLATOR. I-F oscillator V10(B)

generates a 2.65 mc signal when the receiver .

TUNE-OPERATE switch is in the TUNE po-
sition. This signal mixes with the output of
the limiter stage to produce an a-f beat note
which is amplified by the first and second a-f
amplifiers and then applied to the loudspeaker
or headset. The i-f oscillator facilitates rapid
and accurate setting of the 10 push buttons.
: k. DELAYED AUTOMATIC VOLUME CONTROL.
This stage V9(A) controls the voltage gain of
the r-f amplifier and first and second i-f ampli-

fier.~Control voltages for the d-a-v-c¢ circuit
are provided by the discriminator circuit. '

I. SQUELCH STAGE. Since the gain of fim
receivers is very high, atmospheric static is
greatly amplified, causing a high degree of
noise when no f-m signal is being received.
The purpose of squelch stage V9 (B) is to block
the first a-f amplifier when no signal is being

_received and thus keep noise from being heard

in the loudspeaker and headset.

- m. POWER SUPPLY. The receiver obtains its
B-plus supply from either a 12-volt Dynamotor
DM-34-(*) or a 24-volt Dynamotor DM-
36—(*).

118. R-F Amplifier (Fig. 76J*

a. The r-f amplifier amplifies the signal to
which it is tuned and drives the following stage.
The frequency of the input signal ranges from
20.0 to 27.9 mec. A tuned r-f stage tends to
eliminate image response, increase selectivity,
and improve sensitivity.

b. When antenna switching relay S101 in
the transmitter is in its unenergized position,
the r-f signal picked up by the antenna is fed
through capacitors C161 (in the transmitter)
and- C401 (in the mounting) and impressed
across the primary winding of antenna coup-
ling transformer L32. Static leak resistor
R155, in conjunction with series capacitor
C161 (both in the transmitter), reduces re-
ceiver noise caused by static charges. Trans-
former L32 inductively couples the input signal
to the control grid of r-f amplifier V1. This
stage uses Tube JAN-6ACT, a high-gain pen-
tode, in a class A circuit.

¢. Tuning capacitor C1.2 is ganged to the
other variable tuning capacitors in the r-f cir-
cuits and can be varied by either the selector

* push-button or manual TUNING control. Cor-

rect tuning over the entire frequency range is
obtained by varying the inductance of the sec-
ondary (iron-core tuned) and varying trimmer
capacitor C1.1. The r-f voltage developed across
the secondary of L32 is impressed between the
grid and cathode of the r-f amplifier tube. Ca-
pacitor C35 provides an r-f path from the
lower end of L32 to ground.

d. Grid bias is obtained from the voltage

% The radio receiver theory section is based on circuit diagrams
which have been modified in accordance with the latest modifica-
lion work orders issued.
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Figure 76. Radio Receiver BC-603—(*), functional diagram of r-f circuits.

divider, R94 and R37, one end of which is tied.

to the d-a-v-c bus. A variable amount of fixed
bias is also applied to the d-a-v-c bus. Capaci-
tor C35 and resistor R37 also prevent r-f feed-
back to the other stages. Screen voltage is ob-
tained through dropping and decoupling re-
sistor R1 which is bypassed to ground by ca-
pacitor C2. Plate vcitage is fed through R38
and primary winding L33. Decoupling resistor
R38 and plate circuit bypass capacitor C39
form an r-f filter which reduces undesirable
coupling through the high d-c voltage source.

e. The output of V1 is coupled to the control

92

grid of mixer V2 through the tuned transfor-
mer of band-pass filter unit LCU2. Primary
L33 and secondary L34 are separately tuned
by ganged capacitors Cl.4 and C1.6, respec-
tively. These capacitors are varied by the push-
button selector mechanism. Capacitors C36
and C38 provide temperature compensation.
Trimmer capacitors C1.3 and C1.5 and the tun-
ing slugs permit adjustment of the tuning
range.

[19. R-—F Oscillator (Fig. 76)

a. The r-f oscillator generates an r-f volt-



age that is heterodyned in the mixer with the

signal from the r-f amplifier to produce the
i-f frequency. ‘

b. The r-f oscillator V3 uses Tube JAN-
6J5 in a modified, shunt-fed Hartley circuit.
The tank circuit is tuned to resonance by slug-
tuned inductor L41, variable capacitors C1.7
and C1.8, and fixed capacitors C44, C46, C42,
and C41. Tuning capacitor C1.8 is ganged to
the main tuning capacitor assembly. Adjust-
ment of the range over which the oscillator
_operates is accomplished by varying the in-
ductance of the oscillator coil L4l and trimmer
capacitor C1.7. The oscillator is always tuned
to a frequency that is 2.65 mc higher than the
frequency of the r-f amplifier.

¢. Fixed capacitors C42, C44, and C46 are
a part of the tuned circuit and are of the tem-
perature compensating type. Capacitor C41
serves as a series padder to insure proper
tracking. Capacitor C44 prevents the d-c plate
voltage from shorting to ground through the
coil. Energy from the tuned circuit is fed to
the grid through C43 which prevents the d-c
grid voltage from shorting to ground through
the coil. The rectified grid current flowing
through grid leak resistor R4 provides grid
- bias. .

d. Resistor R5 and capacitor C5 form a filter
to prevent r-f current from being fed to the
B-plus lead. The plate is shunt-fed through the
parallel resistor combination R42 and R43.
The r-f oscillator signal is fed to the mixer
suppressor grid through capacitor C45 which
prevents the oscillator plate voltage from ap-
pearing on the suppressor grid. The output
signal also appears across R41 which provides
grid bias and a d-c return for the mixer sup-
pressor grid.

120. Mixer (Fig. 74)

a. The mixer stage receives two signals:
the 20.0- to 27.9-mc output of the r-f amplifier
stage; and the 22.65- to 30.55-mc r-f voltage
generated in the r-f oscillator. These two sig-
nals are heterodyned to produce the 2.65-mc
i-f signal which is the frequency difference be-
tween the r-f received signal and the r-f oscil-
lator signal.

b. The mixer stage uses Tube JAN-6ACT
(V2) which is operated almost class B. The
bias developed across resistor R3, due to the

flow of plate and screen current, is sufficient

" to bias the tube near the cut-off point. C3 is a

bypass capacitor.

¢. Plate voltage  for this stage is obtained
through decoupling and dropping resistors R53
and R54, in parallel, and coil L52. Capacitor
C56 bypasses one end of the plate circuit to
ground. Screen-grid voltage is fed through de-

coupling and dropping resistor R2 which is by-

passed by C4. .

d. Resistor R41 completes the circuit from
the mixer suppressor grid to the cathode. Since
the suppressor grid is driven positive by the
signal from the r-f oscillator, there is a flow
of rectified current to this grid, through R41,
and back to the cathode. The rectified current
develops a d-c bias voltage across R41.

121. First I-F Amplifier (Fig. 77)

@. The first i-f amplifier amplifies the output
of the mixer and partly controls the sensitivity
of the receiver.

b. The 2.65-mc i-f signal from the plate of
the mixer is inductively coupled to the first i-f
amplifier Tube JAN-12SG7 (V4) by filter unit
FL1. The transformer in FL1 has slug-tuned
primary and secondary windings. Capacitors
C55 and C52 provide temperature compensa-
tion. Capacitors C54 and C53 are fixed tuning
capacitors. The coupling of the double-tuned
transformer is designed to provide a wide band-
pass characteristic. Resistor R52 broadens the
band pass and provides a flat-topped response
characteristic.

¢. The i-f signal appearing across the sec-
ondary of the transformer in FL1 is applied
between the control grid and cathode of the
first i-f amplifier by direct connection to the
grid and through bypass capacitor C51 to the
cathode. This stage is biased for class A oper-
ation. Grid bias is obtained from the d-a-v-c
bus through decoupling resistor R51, which,
together with capacitor C51, forms an r-f fiiter.
The bias is made up of the d-a-v-¢ voltage plus
the voltage across resistor R24 and SENSI-
TIVITY control potentiometer P2. Since V4
is a variable-mu tube, its amplification factor
decreases as the bias is increased. The gain
of this stage is therefore dependent upon the
received signal level and the setting of SEN-
SITIVITY control P2.

d. Screen voltage is filtered by screen-drop-
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ping and decoupling resistor R7 which is by-
passed by capacitor C6. Decoupling re31stor
R64 and plate circuit bypass capacitor C67
form an r-f filter for the plate voltage.

e. The amplified i-f signal across the tuned
plate circuit of V4 is coupled by the tuned
transformer windings L62 and L61 of FI2 to
the input cf second i-f amplifier V5. Both

_windings have adjustable iron cores to permit
alinement. The primary winding is resonated
by fixed capacitor C63 and its temperature
compensator C64. The secondary is tuned by
fixed capacitor C66 and its temperature com-
pensator C65. Resistor R62 provides a flat-
topped frequency response characteristic.

122. Second |-F Amplifier {Fig. 77)

@. The second i-f amplifier amplifies the nor-

mal output of the first i-f amplifier and func-
tions as an auxiliary peak limiter on strong
signals. It limits its ocutput voltage to a value
that can be effectively handled by the follow-
ing limiter stage.
" b. The second i-f ampifier uses Tube JAN-
12SG7 (V5) which operates class A for signals
of normal strength. When strong signals are
received, the positive voltage swings overcome
the fixed bias which is fed through R63 and
R61. Grid current is drawn, charging capaci-
tor C61. The added d-c¢ potential, or charge
on C61, bucks out the signal voltage across
161 and the grid does not follow the positive
swing of the signal. Since the grid controls
the plate-current flow, the plate current does
not increase as the input signal swings more
positive but appears flat-topped on a plate-cur-
rent, grid-voltage graph.

¢. -Another method of describing the circuit
action for strong positive signal swings is that
the signal voltage across L61 is applied to the
voltage divider consisting of C61 and the grid-
cathode impedance of the tube. Since the grid-
cathode impedance is extremely low when grid
current is drawn, practically all of the signal
voltage appears across C61 and only a neg-
ligible portion appears across the grid-cathode
impedance. As the input signal becomes more
positive, the voltage drop across the grid-cath-
ode impedance remains approximately constant.
The plate current, therefore, also remains con-
stant.

d. When the negative alternation of the in-

put signal is applied across L61, the grid be-
gins to swing negative. The charge across C61
is maintained hecause of the high time con-
stant of R61, R63, C61, and C62. This charge
adds to the negative signal voltage across Lé61
and drives V5 to cut-off in much less time than
the signal alone could do it. In addition, low
plate and screen voltage allows the tube to be
cut off by a small amount of bias or negative
signal voltage.

e. The clipping action of strong signals is
duplicated on the succeeding cycles. The output
of the second i-f amplifier, therefore, never
exceeds a certain magnitude, the strongest
positive and negative peaks being clipped off.
Amplitude modulation, produced by interfer-
ence, is thus eliminated from the signal. The
clipping action results in flat-topped pulses of

plate current, but this is of no consequence

since the frequency variations are unaffected.
These pulses of current, when flowing through
the tuned plate circuit of the second i-f ampli-
fier, cause sine wave voltages to be produced
across coil L72. This is due to the flywheel
effect of the tuned circuit.

f. To sum up the limiter action of the sec-
ond i-f amplifier on strong signals, the positive
signal peaks are clipped in the grid circuit and
the negative peaks are clipped in the plate cir-
cuit because of plate current cut-off.

g. It is impossible to design a limiter that
will function efficiently over extremely wide
ranges of input signal strength. A limiter that
is effective on weak signals will overload on
strong signals, and its output will gradually
decrease as the input signal strength increases.
If it is designed to limit only the stronger sig-
nals, not only will amplitude modulation on
weak signals remain, but the combination of
strong limited signals and weak unlimited sig-
nals in the output will constitute another form
of amplitude modulation. This difficulty is over-
come in the receiver by using the second i-f
amplifier as an auxiliary limiter in cascade
with the following limiter stage V6. The
limiter works well on small signals, and when
the value of the signal input begins to reach a
level which would overload the limiter, the
second i-f amplifier begins to act as a peak
limiter. In so doing, the second i-f stage cuts
down the signal to a value which the limiter
handles very efficiently.
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h. Capacitor C62 and resistor R63 form an
r-f filter network which prevents unwanted r-f
signals from feeding back through the d-a-v-c
bus to other stages. The screen obtains its
voltage through R8 which is bypassed by C7.
Reduced plate voltage, required for limiting
action, is obtained from the voltage divider
network through dropping and decoupling re-

- sistor R74 bypassed by capacitor C77.

i. The amplified signal at the plate of the
isecond i-f amplifier is coupled to the limiter
stage by the slug-tuned transformer in FL3.
Capacitors C74 and C75 are temperature com-
pensating capacitors for the fixed tuning ca-
pacitors C73 and C76, respectively. Bypass
capacitor C77 furnishes the plate r-f return.
Resistor R72 provides a flat-topped frequency
response characteristic.

123. Limiter (Fig. 77)

@. The limiter is used to remove amplitude
variations from the output of the second i-f
amplifier and to provide an input voltage to the
disecriminator that is constant in amplitude.

b. The i-f signal from the secondary of the

transformer in FLS3 is applied to the grid of
limiter Tube JAN-6AC7 (V6) through CTI.
When normal or strong signals are received,
V6 limits the input in a manner similar to that
described for the second i-f amplifier when it
acts as a peak limiter. The charge built up on
capacitor C71 due to grid current flow is main-
tained by the large grid resistors R71 and R73.
These resistors return to ground through the

negative end of the B-plus supply voltage di--

vider where a fixed grid bias is obtained from
the voltage drop across R24. Decoupling re-
sistor R73 and filter capacitor C72 prevent r-f
feedback. :

¢. If a very weak signal, which has a high
degree of amplitude modulation (noise) is re-
ceived, it will not be completely limited by the
second i-f amplifier or limiter. To remove such
amplitude modulation, a second type of limit-
ing, feedback limiting, is used in addition to
the peak or overload limiting circuit in V6.
The feedback voltage is obtained by the use of
choke L1 and capacitor C8 in the cathode cir-
cuit. The impedance of C8 is low for r-f and
high for a-f; therefore the i-f carrier is not
affected by this circuit. When the signal does
not overload the limiter, low-frequency ampli-
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tude variations (noise) in the plate circuit will
not be bypassed by C8 but will be forced to
flow through choke L1. The audio current in
choke L1 develops a reactive voltage between
the cathode and ground. This reactive voltage
opposes the amplitude variations which are
present on the grid, thus removing these low-
frequency amplitude variations from the weak
signals. .

d. As a result of the limiting actions in both
the grid and cathode circuits, the output is
comparatively free from amplitude modulation.
At frequencies below the audible range, the
cathode choke L1 represents negligible imped-
ance and does not affect the bias of the tube.
These slower variations are removed by d-a-v-¢
action if the signal is strong enough to over-

" come the delay voltage on the d-a-v-¢ diode

plate.

e. To insure that the negative peaks will
reach cut-off, low screen and plate voltage is
applied from the junction of R28 and R29 on
the voltage divider. Decoupling resistor R9
and screen capacitor C9 form an r-f filter for
the screen supply lead. Decoupling resistor
R85 .and plate circuit bypass capacitor C83
perform the same function for the plate supply
lead. The limiter plate load is resonated to the
intermediate frequency and consists of L&2,
C87, and C88.

f. The voltage divider is described in para-
graph 125. ’

124. Discriminator (Fig. 78)

a. PURPOSE. The function of the discrimina-
tor is to convert the frequency modulation,
present in the intermediate frequency, into a
signal that varies in amplitude at an audio
rate. Since the carrier and i:f currents are
increasing and decreasing in frequency at a
rate determined by the frequency of the origi-
nal audio modulating signal, the discriminator.
output will be almost an exact replica of the
original modulating voltage.

b. CIRCUIT DESCRIPTION. The discriminator
stage consists of twin diode Tube JAN-6H6
(V7), each section of which is used as a half-
wave rectifier, and associated tuned and load
circuits. (See fig. 78.) L&2 is inductively cou-
pled to the secondary winding L81 which is
paralleled by temperature compensating capaci-
tor C84 and the series capacitors C85 and C88.
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The junction of C85 and C86 is connected to
the top of L82. The top and bottom ends of
inductor 181 are connected to plates 3 and 5
of V7. Cathode 8 is bypassed to ground through

capacitors C82 and C20.3. It is also connected

to the junction of resistors R83 and R&4.
Cathode 4 is connected to the junction of re-
sistors R81 and R82. Resistors R81 and R&3
form the diseriminator load. The junction of
these resistors is returned to the center tap
of inductor L81. The junction of resistors R82
and R84 is returned to a point on the voltage
divider that is approximately 24 volts above
ground. Resistors R82 and R84 have no effect
upon the circuit operation of the discriminator.
They are placed in the circuit to satisfy de-
sign requirements of the d-a-v-c circuits. Ca-
pacitor C81 bypasses r-f currents around the
cathode resistors. The output of the discrimi-
nator is applied to the grid of the first a-f am-
plifier through resistor R10 and capacitor C11.

¢. APPLIED R-F VoLTAGES. When the pri-
mary and secondary circuits are tuned to reso-
nance, the r-f voltages applied to each diode
consist of the primary voltage Ep and an in-
duced secondary voltage which is 90° out of
phase with Ep. The signal voltage across the
primary L&2 is shown as Ep. (See fig.. 78®.)
The induced voltage across the secondary L31
is shown as Es.

(1) Voltage Es is developed across capaci-
tors C85 and C86 in series and is shown as Eg
and E,. Since C85 and C86 are very closely
matched, their junction is at the same voltage
as the midpoint of the voltage across the sec-
ondary tuned circuit. The induced voltage E,
across C86 is impressed on one diode (termi-
nals 3 and 4 of V7). The return path is through
capacitors C81, C20.3 (paralleled by C82), C83,
primary tuned circuit C88, C387, L82, and back
to the junction of C85 and C86. The other
half of the induced secondary voltage Eg (de-

97



Velo;;ed across C85) is impressed on the other
diode (terminals 5 and 8 of V7). The return

is through €20.3 and C82 in parallel, C83,.

- primary tuned eircuit C88, C87, L82, and back
to the junction of C85 and C86.

(2) In addition to these induced secondary
voltages, the primary voltage Ep is also im-
pressed on these two diodes. The junction of
"C85 and C86 connects directly to the plate of
limiter V6. The primary voltage Ep is de-
veloped from this point to ground. Thus Ep is
impressed across a circuit consisting of C86,
then the diode (terminals 3 and 4 of V7), then
C81, and then C82 in parallel with C20.3 to
ground. The path through the -other side of
V7 is through C85, through terminals 5 and 8
of V7, and C20.3 in parallel with C82 to
ground. These are all r-f paths.

(3) From the above description, it is seen
that each diode path has impressed on it the
primary voltage Ep and the induced secondary
volfage developed across either C85 or C86.
These r-f voltages are effectively applied to the
twin diodes in series, as shown in figure 78®.

d. RESULTANT DIODE PLATE VOLTAGES AT
RESONANT FREQUENCY. The phase relations
between these voltages are an extremely im-
portant factor in the discriminator action. The
induced voltage in the secondary winding L&1
is 180° out of phase with the primary voltage
Er. This induced voltage is small but causes
a large current to flow in the series circuit
formed by the secondary tuned circuit, when
the circuit is resonant. At series resonance the
induced voltage and the secondary current are
in phase, since the inductive and_capacitive
reactances cancel; therefore, the secondary cur-
rent and the primary voltage Ep are 180° out
of phase. In flowing through the reactances
of the secondary tuned circuit, the current
builds up a large resonant voltage Es which
appears across the circuit. (See fig. 783®.)
Disregarding resistance, the voltage across a
capacitor lags the current through it by 90°.
Therefore, the voltages E, and Eg, across ca-
pacitors C86 and C85, respectively, are 90° out
of phase with the primary voltage Ee. The
voltage E, across C386, however, leads the pri-
mary voltage E, by 90°, whereas the voltage
E; across C85 lags Ep by 90°. The resultant
voltage at each diode plate at resonance is the
vector sum of two voltages (Ep + E,, or Ep
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+ Eg) which are practically 90° apart. Fig-
ure 78® shows the phase relations between
these voltages when the circuits are tuned to
resonance and E, (primary voltage) is shown
as the zero (angle) vector. E, and Ez are
shown equal in all cases, but the difference in
length between the lines marked E, and E,
(or Eg) and the exact angles between them are
not important. They represent values con-
venient for illustration. This diagram shows
that W, (the vector sum of Er and E,) is
equal in length to Y. (the vector sum of Eg
and Eg) af resonance.

e. RESULTANT DIODE PLATE VOLTAGES ABOVE
RESONANT FREQUENCY. When the frequency
of Ep is changed, the tuned circuit consisting
of L81, C86, C85, and C84 is no longer in reso-
nance. If the frequency is higher, the net re-
actance of the secondary tuned circuit is induc-
tive and the secondary current Ig will lag the
secondary induced voltage. Since the voltage
across a capacitor is 90° behind the current,
the voltage across C85 and C86 will therefore
lag behind the value at resonance. Thus the
lines or vectors marked E, and Ez will be
shifted also, resulting in the condition shown
in figure 78®. The two vectors W and Y are
unequal and the difference is proportional to
the change in frequency from that at resonance.
Here the vector marked Wy is longer than Yp.

f. RESULTANT DIODE PLATE VOLTAGES BELOW
RESONANT FREQUENCY. Similarly, if the im-
pressed frequency is lower than the resonant
frequency, the net reactance of the secondary
tuned circuit will be capacitive and the sec-
ondary current Is will lead the secondary in-
duced voltage. Thus the vectors corresponding
to E, and E; are shifted as shown in figure
78®. Here again the vectors are unequal and
again the difference is proportional to the fre-
quency difference from resonance. In this case
the vector marked Wy is shorter. In both these
cases (above or below resonant frequency) the
voltage in one half of the secondary approaches
closer to being in phase with the primary volt-
age, while the voltage in the other half comes
closer to phase opposition. If carried far
enough, one half of the secondary voltage would
add directly to Ep, resulting in the value of
the voltage which is applied to one diode. The
voltage in the other half of the secondary
would subtract directly from Ep, making the
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resultant applied to the other diode. A

g. AUDI0 FREQUENCY OUTPUT. (1) The W
resultant (vector sum of Ep and E,) is im-
pressed on one diode and the Y resultant (vec-
tor sum of Ep and Eg) is impressed on the
other diode. These voltages are represented as
signal generators in figure 78®. Each half of
_ discriminator VT acts as a diode rectifier. Dur-
ing the positive portion of the signal applied
to the upper plate (fig. 78®), the electron path
is A,B,C,D,A. During the positive portion of
the signal applied to the lower plate, the elec-
tron path is E,F,C,D,E. R81 and R83 are the
load resistors.

(2) As indicated previously, the resultant

diode plate voltages W and Y are of equal
amplitude at the resonant frequency. This
causes equal currents to flow through diode
load resistors R81 and R83. -However, the
diodes are so connected that the voltages de-
veloped across these resistors oppose or buck
each other. Consequently, at resonance the out-
put voltage which is taken across the series
combination of resistors R81 and R83 is the
difference between two equal and opposite volt-
ages, or zero. Capacitor C81 is a low-impedance
shunt for intermediate frequency but presents
a high impedance to a-f. €20.3 is an a-f by-
pass capacitor. _
. (8) When the frequency of the r-f signal
voltage shifts upward, the resultant r-f volt-
ages applied to the two diodes become unequal
in magnitude, as already discussed. The un-
equal plate voltages cause increased current
through one diode section and decreased cur-
rent through the other. Accordingly, the volt-
age drop across R81 is greater than that across
R83. Under this condition there is a potential
difference across points AE (fig. 78®) so that
discriminator output voltage is present.

(4) When the frequency of the r-f signal
voltage shifts downward, the resultant r-f
voltage applied to diode plate pin 5 is greater
than that applied to diode plate pin 3. As a
result, the voltage drop across R83 is greater
than that across R81. Discriminator output is
present but reversed in polarity as compared
with the discriminator output voltage when
the r-f signal voltage is above the resonant
irequency.

(5) Since the frequency of the r-f signal
voltage and the i-f signal swings above and

e

below the resonant frequency at an audio rate,
the net voltage across resistors R81 and R83
varies at this audio frequency. The amplitude
of the audio signal is proportional to the fre-
quency deviation of the r-f signal voltage (fre-
quency difference between Ep and the resonant
or resting frequency). ]

(6) The audio signal is coupled to the first
a-f amplifier through resistor R10 and capaci-
tor C11. Capacitor C13 bypasses part of the
higher frequency audio voltages to ground,
thus making the high frequencies. relatively
weaker than the low frequencies. This h-f de-
emphasis compensates for the h-f pre-emphasis
used in the transmitter. .

(7) Thus the output of the discriminator is
an a-f voltage whose amplitude is proportional
to the extent of frequency deviation of the
transmitted r-f signal and whose frequency is
proportional to the rate of deviation of the r-f
carrier. After correction by C13 the resultant
a-f voltage is a reproduction of the original a-f
modulating voltage.

125. Voltage Divider (Fig. 79)

a. The voltage divider shown connected
across the dynamotor serves three general func-
tions:

(1) It provides the reduced positive voltages
for the second i-f, limiter, d-a-v-¢, and squelch
circuits.

(2) It provides negative grid bias for the r-f
and i-f amplifiers and the limiter.

(3) It constitutes a bleeder across the d-c
high-voltage source to discharge the filter ca-
pacitors after the power supply is turned off.

b. The network, consisting of parallel-series
resistors R21, R29, and R31, in series with re-
sistors R28, R27, R26, R25, R24, and SENSI-
TIVITY control P2 (provided the SQUELCH
control is in the ON position), is connected
across the high-voltage dynamotor through
filter chokes. Resistors R95 and R96 are in-
cluded in later receivers. The junction points
between the various resistors give voltages
which are progressively less positive, going
from R31 to the junction of R24 and R25,
which point is grounded. The voltage becomes
progressively more negative in going from the
ground point through R24 and P2. The voltage
developed across R24 furnishes a small nega-
tive bias for the limiter. The negailive grid
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Figure 79. Radio Receiver BC—-603—(*), functional diagram of voltage divider.

bias for the r-f and i-f amplifiers cconsists of
that obtained across P2 and R24 plus the addi-
tional bias voltage furnished by the d-a-v-c
resistor R14 described in paragraph 128. The
. biag is varied by means of the SENSITIVITY
control P2 (when the SQUELCH switch D4 is
switched to ON); this, in turn, controls the
gain of the variable-mu type r-f and i-f am-
plifier tubes. C14, C15, and R13 filter the bias
voltage.

126. First A—F Amplifier (Fig. 80} -

a. The first a-f amplifier uses one triode
section of Tube JAN-6SLTGT (V10(A)) in a
class A circuit to amplify the weak a-f signal
from the discriminator and apply it to the
second a-f amplifier.

b. The a-f voltage developed across the dis-
criminator load resistors, R81 and R83 in
series, is fed to the grid of the first a-f ampli-
fler V10(A) through series resistor R10 and
series coupling capacitor C11. This voltage is
impressed between grid and ground, since
parallel capacitors C82 and C20.3 place the
lower end of R83 at a-f ground. Capacitor C12

places the lower end of grid return resistor

R11 at a-f ground and capacitor C20.2 per-
forms the same function for R12. There is
no a-f drop across R17. Capacitor C13 by-
passes the higher audio frequencies, thus de-
creasing the high-frequency response.
C13. in conjunction with R10, acts as an r-f
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filter which prevents the r-f voltages present
across the discriminator bypass capacitor C81
from appearing on the grid of V10(A).

~¢. Resistor R12 furnishes cathode bias for
this stage. Since it is not bypassed, there will
be a small amount of negative feedback. This
negative feedback is incorporated in the circuit
primarily to reduce the gain; however, it also
reduces distortion.

d. The grid return is completed through grid
leak R11 and the squelch circuit resistor R17
to one side of R12. As described below in para-
graph 129, R17 is the plate load of the squelch
tube. When the SQUELCH switch D4 is ON,
the d-c voltage developed across R17 biases
V10(A) to cut-off in the absence of a carrier
signal. Capacitor C20.2 bypasses audio signals
to ground and prevents them from flowing
through the bleeder network. When the
SQUELCH switch is turned OFF, the junction
of R17 and R12 is grounded. The squelch is
then inoperative and no bias voltage is devel-
oped across R17.

e. The plate of V10(A) conneets through
load resistors R18 and R19 to positive high
voltage which is bypassed to ground by C1s.
The 2-megohm resistor R19 is shunted by
CALL SIGNAL neon lamp E1 which, when
lighted, has an impedance of about 200,000
ohms. When a signal is received during squelch
operation, there is no bias voltage developed
across R17. Hence curreat flows in the plate
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circuit of V10 (A) and develops a voltage across
R19. This voltage causes the neon lamp to light
and, in doing so, it lowers the total plate load
by shunting R19. Thus, with the squelch on,
the neon lamp indicates that a signal is being
received, since it is only then that plate current
flows in the first a-f amplifier, provided, of
_ course, that SENSITIVITY control P2 is ad-
justed so that the squelch will not be tripped
by noise alone.

F. A beat voltage from the i-f oscillator for
presetting purposes is applied to the grid of
V10(A) through R6 and C26 as described in
" paragraph 130.

127. Second A-F Ampliﬁér (Fig. 80)

a. The second audio amplifier amplifies the
output of the first audio amplifier and supplies
audio voltage to the. speaker and all the head-
" phones.

b. The output of the first a-f amplifier is
fed through d-c blocking capacitor C21 and
impressed across VOLUME control P1 which
controls the audio voltage applied to the grid of
second a-f amplifier Tube JAN-6V6GT (V3).
The lower end of Pl is bypassed to ground
through the dynamotor filter capacitors. Ca-
pacitors C19, connected across the VOLUME
control, reduces the amplification of the higher
audio frequencies and prevents the possibility
of picking up and amplifying unwanted i-f
currents. Resistor R20 provides cathode bias
for class A operation and is bypassed by ca-
pacitor C23 to avoid negative feedback. The
junction of P1 and R20 is connected to B—
but no additional bias is provided since the
negative voltage at this point is applied to both
the grid and cathode circuits.

¢. Screen voltage is obtained from the plate
power supply circuit through screen resistor
R23 and filtered by screen bypass capacitor
C24. The plate is connected through the pri-
mary winding of the output transformer T1
to the power supply and is bypassed to the
cathode circuit at this point by capacitor C25.
Capacitor C22, connected across the primary
winding of transformer T1, reduces the ampli-
fication of the higher audio frequencies.

d. The secondary of output transformer T1
consists of two windings, one for the speaker
and one for the headphones. When the
SPEAKER switch D3 is in the ON position,
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the speaker is connected to the receiver out-
put. When the SPEAKER switch is OFF, the
speaker is disconnected and resistor R30 is
connected across the speaker winding of out-
put transformer T1. This resistor is connected
in the circuit when the speaker is removed to
maintain a constant load on the output trans-
former and to prevent the output of the head-
phone circuits from increasing. )

e. The remaining winding of T1 connects to
RADIO & INT-INT ONLY switch D2. This
switch, in the RADIO & INT position, con-
nects in turn to the PHONES jacks J1 and J2.
The return circuit to this winding is completed
through ground from J1 and J2. The audio
output at J1 and J2 is also fed through pin 21
on PG1 to all the headphones in the radio set.
Sidetone from audio output transformer T102
in the transmitter is also applied to J1 and J2
through pin 21 of PG1.

f. Disabling relay S103 in_the transmlfter
connects pin 7 on PGl to ground whenever .
transmitter dynamotor relay S102 is energized.
If TUNE-OPERATE switech D5 is in the OP-
ERATE position, the grid of the second a-f
amplifier is grounded thus disabling the output
of the receiver. In this manner, incoming mes-
sages and noise picked up by the receiver are
prevented from adding to and interfering with
the interphone conversation of crew members.
When the TUNE-OPERATE switch is in the
TUNE position, the circuit is opened so that
the disabling relay in the transmitter has no
effect on the receiver.

Note. See section XXI for details of this switch
before changes made by MWO SIG 11-600-9.

128. Delayed Automatic Yolume Control
{Fig. 81)

a. It is important that the signals reaching
the discriminator be of uniform amplitude. To
accomplish this, peak limiting is provided in
second i-f amplifier V5, and both peak and feed-
back limiting are proivded in limiter stage V6.
In addition, the d-a-v-e¢ circuit is used to take
care of the variations below the a-f range
which are too slow to be handled by the feed-
back limiter and too small for the overload

. limiter. The d-a-v-¢ circuit reduces the sensi-

tivity of the receiver on strong incoming sig-
nals. To prevent this circuit from operating
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Figure 81. Radio Receiver BC-603—(*), functional diagram of d—a—v—c¢ cilreuits.

on weak signals and reduce the gain when it
is needed most, a delay bias is provided.

b. The d-a-v-c uses one triode section of Tube
JAN-6SLTGT (V9(A)), connected as a diode.
The cathode of V9(A) is connected through
R81 and R82 in parallel with R83 and R34 to
the junction of R26 and R27 on the voltage
divider. The plate is tied to grid and connected
through R14 to B—. Thus the plate is biased
negative with respect to cathode by the voltage
across P2 (when the SQUELCH switch is ON),
R24, R25, and R26. This bias Is constant for
a given setting of SENSITIVITY control P2.
Note, however, that the d-c voltage developed
across R81 and R83 by discriminator action is
introduced in series with that obtained from
the voltage divider. This diseriminator voltage
varies with signal strength and opposes the
bias obtained from the voltage divider. There-
fore, the resultant bias is the difference between
the fixed bias obtained from the voltage divider
and the variable d-c voltage developed across
the discriminator network. Isolating resistors

R82 and R84 permit connecting diseriminator

loads R81 and R83 in parallel without short-
circuiting the a-f voltages present across them.

¢. The i-f voltage developed across tuned cir-
cuit C87 and L82 appears between the plate of
the limiter V6 and ground. The limiter plate
is connected directly to the junction of C&5
and C86. Since this junction point is at the
same r-f potential as the center tap of L81,

which is connected to the cathode of VI(A),
the plate of the limiter is effectively connected
to the cathode of V9(A), as far as r-f voltages
are concerned. The return circuit from the
plate of V9(A) is through C14 to ground. The
i-f voltage is thus impressed across d-a-v-¢
tube V9 (A).

d. When the signal is too weak to overcome
the bias (delay bias) applied to the d-a-v-c
tube, there is no current flow through the tube
and consequently no d-c voltage drop across
R14. Only the fixed bias obtained from R24
and P2 is applied to the grids of the r-f and
first i-f amplifiers through filter network R13,
C14, and C15.

¢. When the signal level increases and the
negative peak voltage exceeds the delay bias,
the diode will conduct, charging C14. A nega-
tive charge builds up across C14, causing cur-
rent flow through resistor R14. The voltage
drop across R14 is in series with, and adds to,
the fixed bias across R24 and P2. In this man-
ner, as the signal strength increases and causes
the d-a-v-c¢ tube to conduct, a progressively in-
creasing negative bias is applied to the vari-
able-mu type r-f and first i-f tubes, decreasing
their amplification and thereby tending to main-
tain a constant input to the limiter.

129. Squelch Circuit (Fig. 82)

a. The squelch circuit is designed to block
first a-f amplifier tube V10 when no signal is
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Figure 82. Radio Receiver BC—608—(*), functional diagram of squeleh circuit.

" being received and thus keep noise from being
heard in the loudspeaker and headsets.

b. The squelch stage uses one triode section
of Tube JAN-6SLTGT (V9(B)). As previ-
ously described, the voltages Ep developed
across R81 and R83 by discriminator action
are applied through R10 and C11 to the grid
of the first a-f amplifier. These voltages Ep,
however, are connected in parallel for squelch
operation through resistors R82 and R84. The
junection of R82 and R84 is connected to the
cathode of the squelch tube through resistor
R95. A fixed bias E is present across bleeder
resistor R95. This fixed bias opposes the volt-
age Ep across R81 and R83. The resultant
squelch zrid bias is therefore the difference
between fixed bias E.; and voltage Ep. This
resultant bias is applied through a resistance-
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capacitance filter, R15, R16, C17, and C18, to
the grid of the squelch tube. The R-C filter
prevents audio voltages present on the dis-
criminator load resistors R81 and R83 from
appearing on the squelch grid.

¢. Plate voltage is applied from the voltage
divider through resistor R17 when SQUELCH
switch D4 is in the ON position.

d. When no signal is being received, there °

.is practically no voltage developed across the

discriminator load resistors R81 and RS3.
Therefore, the resultant grid bias is equal to
the positive voltage obtained from across re-
sistor R95. Excessive grid current is limited
by filter resistors R15 and R16. A large cur-
rent flows in the squelch plate circuit and de-
velops a large voltage drop across plate load
R17. Since this resistor is also in the grid



circuit of the first a-f amplifier, the voltage ‘

drop is applied as negative bias through R11
to the grid of the first a-f amplifier. This bias
is sufficient to drive V10(A) beyond cut-off.
As a result, the receiver is.disabled and noise
is prevented from being heard in the headsets
and loudspeaker. )

¢. When a signal is received, a d-c potential
is developed across each of the diseriminator
load resistors R81 and R83. As previously
- mentioned, these two voltages, designated as
Ep in figure. 82, are connected in parallel and
opposed to fixed positive bias Ec. If the carrier
signal is strong enough, Ep will exceed E¢ and
cause the squelch tube to cut off or trip. Under
this condition, no current flows in the plate cir-
cuit of V9(B) and no bias will be developed
across R17. Thus the effect of the squelch is
eliminated and the first a-f amplifier will func-
tion normally.

f. To sum up the squelch action, when there
is no signal input to the receiver, the squelch
tube biases the first a-f amplifier beyond cut-
off, and when there is 'a signal input, the block-
ing bias is removed from the first a-f amplifier
and the receiver operates normally.

g. The presence of a carrier signal suffi-
ciently strong to cause the squelch tube to cut
off is indicated by CALL SIGNAL lamp EIL.
When the squelch tube is cut off, the bias
caused by squelch action is removed from the
first a-f amplifier tube and plate current flows,
developing a voltage across R19 sufficient to
light the neon lamp. The intensity of the signal
required to cut off the squelch tube (indicated
by the lighting of the neon lamp) is determined
‘by the setting of SENSITIVITY control P2.
This control varies the gain of the r-f and i-f
amplifier tubes, which irdirectly control the
amplitude of discriminator voltages Hp, and
thus sets the operating point of the squelch
circuit. Since noise voltages amplified by the
receiver are strong enough at times to cut off
the squelch tube, the SENSITIVITY control
is set to adjust the gain of the receiver to a
point just below the level where the strongest
noise peaks cut off the squelch tube. An ap-
proximately proper setting of this control is
obtained when it is adjusted in a counter-
clockwise direction to the point where the
CALL SIGNAL lamp goes out with no signal
being received.

- R93.

130. |-F Oscillator (Fig. 83)

a. This oscillator, which uses one triode sec-
tion of duo-triode Tube JAN-6SL7GT (V10
(B)), performs a function similar to that of
the b-f oscillator in an amplitude-modulated
type set in that it beats against an unmodu-
lated wave from the output of the limiter to

-produce an audio signal at the input of the a-f

amplifier. The beat-frequency oscillator (bfo)
in an amplitude-modulated type receiver is
used for reception of continuous waves. How-
ever, in this receiver, the i-f oscillator is in-
tended primarily for use in presetting’ pro-
cedures and can also be used for testing pur-
poses. Moreover, it" may be used to simplify
the over-all alinement of the receiver, should
field econditions prohibit more precise- methods.
The i-f oscillator is inoperative during normal
operation. '
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Figure 83. Radio Receiver BC-603—~(*), functional
diagram of i-f oscillator.

b. The i-f oscillator uses a Hartley circuit
whiich is quite similar to the r-f oscillator stage.
Inductor L91 is slug-tuned to permit alinement
of the oscillator to the i-f frequency, 2.65 mc.
Capacitor C93 provides the bulk of the reso-
nating capacitance while C92 compensates for
temperature variations. Plate voltage is ob-
tained through the contacts of TUNE-OPER-
ATE switch D5 (in the TUNE position) and
is shunt-fed through parallel resistors R92 and
Plate-blocking capacitor C94 prevents
the plate voltage from being shorted to ground
through the coil. Capacitor.C91 provides feed-
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back and, in conjunction with grid leak re-
sistor R91, provides grid bias. _

¢. The i-f oscillator operates as an autodyne
detector. A portion of the i-f energy from the
output of the limiter is coupled to the plate of
the i-f oscillator through coupling capacitor
C10. This signal mixes with the oscillator sig-
nal producing an a-f beat note which is fed to
_ the grid or the first a-f amplifier through R6

and C26. Capacitor C26 blocks the oscillator
plate voltage from the first a-f amplifier grid.
Series resistor R6 prevents the i-f signal from
shorting to ground through C13 which is in-
cluded in the grid circuit of the first a-f am-
plifier. Coupling capacitor C10 is small enough
to prevent the a-f beat voltage from appearing
on the plate of the limiter.

131. Filament Circuit (Fig. 84)

All tubes in the receiver have 6.3-volt filaments
with the exception of the two i-f amplifiers
which operate on 12.6 volts.  Battery voltage
is applied through REC ON-OFF switch D1

and fuse F1. Closing this switeh also energizes
the motor element of the receiver dynamotor.
The correct series parallel arrangement of the
filament circuit for either 12- or 24-volt opera-
tion is accomplished by the appropriate strap-
ping provided on each dynamotor terminal pin
jack J701 and J801.- This strapping is shown
in figure 116.

132. Power Supplies (Fig. 126)

The receiver and interphone amplifier obtain
their high voltage (approximately 230 volts)
from either a 12-volt Dynamotor DM-34-(*)
or a 24-volt Dynamotor DM-36—(*). These

. dynamotors are similar in mechanical construc-

tion to those used in the transmitter but are
shunt-wound instead of compound-wound. Fil-
ter circuits are provided in both the low- and
high-voltage supply leads. In the case of Dyna-
motor DM-34-(*), capacitors C703 and C704,
together with choke L702, constitute a low-
voltage filter to prevent commutator interfer-
ence from the low-voltage motor element. Ca-
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Figure 84. Radio Beceiver BC-603~(*), functional diagram of filament circuits.
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pacitors C705 and C702, together with choke
- 1703, perform the same function in the nega-
tive lead of the high-voltage winding. Capaci-
tors C706 and C701, together with choke L704,
filter the positive high-voltage lead. Capacitor
C16 (in the receiver) and choke L701 provide
additional filtering for all stages except the
plate circuit of the second a-f amplifier stage.
The corresponding components numbered in
-the 800 series are used in 24-volt Dynamotor
DM-36-(*). .

Section Xlll. RADIO SETS SCR-508—{*),
SCR-528—(*}, AND AN/YRC-5

133. Radio Set SCR-508—(*)

a. Radio Set SCR-508—(*) consists of one
transmitter, two. receivers, and associated
equipment such as antenna mast sections and
‘control boxes. A detailed theoretical discussion
of the transmitter and receiver has been pre-
sented in sections XI and XII. The following
description summarizes the over-all operation
of Radio Set SCR-508—(*).

b. The equipment provitles voice communic-
tion on 10 preset transmitting channels and
20 preset receiving channels. Alternate oper-
ation of the transmitter and receivers on a
single antenna is accomplished by means of an
antenna switching relay in the transmitter. A
receiver disabling circuit in the transmitter
prevents interaction between the receiver and
transmitter during transmission.

¢. While the microphone press-to-talk switch
is not pressed, the antenna switching relay is
in the receive position. Signals are received
on the antenna and passed through the antenna
switching relay to the receiver. In the receiver,
the f-m signals are tuned, amplified, limited,
demodulated, and coupled to the loudspeaker
and headsets. A storage battery supplies power
for the receiver dynamotor which develops the
high-voltage d-c supply in the receiver.

d. When the press-to-talk switch is pressed,
the antenna switching relay connects the an-
tenna to the transmitter and disables the re-
ceivers. Sound waves are converted to a-f
voltage (or currents) in the microphone and
fed to the transmitter. In the transmitter the
a-f voltages are used in a phase-modulating
system to produce an f-m signal which is radi-

ated from the antenna. Schematic diagrams
and control circuits for Radio Set SCR-508-(*)
are shown in figures 110, 111, 112, 113, 115,
and 116. The schematic diagram of Mounting
FT-237-(*) is shown in figure 128.

134. Radio Set SCR-528—(*)

Radio Set SCR-5283—(*) is exactly the same as
Radio Set SCR-508-(*) except that it has one
instead of two receivers.

135. Radio Set AN/YRC-5

Radio Set AN/VRC-5 is essentially the same
as Radio Set SCR-528-(*) except that two
mountings are used instead of one because
of space limitations. (See fig. 2.) Radio Trans-
mitter BC—-604~(*) is mounted on Mounting
FT-508 and Radio Receiver BC-603—(*) is
mounted on Mounting FT-346. When these
components are installed and connected, the
equipment operates in the same manner as
Radio Set SCR-528-(*). The receiver output
circuit (headset circuit) is automatically dis-
abled when the interphone circuit is used. Cir-
cuit diagrams of the mountings are shown in
figures 85 and 86. Figure 50 shows the inter-
connections between the mountings.
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Figure 85. Radio Set-AN/VRC-5, schematic diagram
of Mounting FT-508.

Section XIY. TROUBLE SHOOTING

|36. General

No matter how well equipment is designed and
manufactured, faults occur in service. When
such faults occur, the repairman must locate
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Figure 86. Radio Set AN/VRC-5, schematic diagram
of Mounting FT-346.

and correct them as rapidly as possible. This
section contains information to aid personnel
engaged in this hlghly important duty of
trouble shooting.

137. Trouble-Shooting Data
Take advantage of the material supphed in

—.

b. RADIO TRANSMITTER.

Figure

No. Description

112 Schematie diagram showing modifications
during manufacture.

113 Schematic diagram showing changes per
MWO SIG 11-600-4 or -9, -6, and —10.

95 Apparatus location diagram, end view.

96 Apparatus location diagram, top view.

97 Apparatus location diagram, front view.

98 Apparatus location diagram, bottom view.

99 Voltage diagram.

100 Resistance diagram.

114 Wiring diagram.

¢. MOUNTINGS. |

Filf;’:}'e Description

128 Schematic diagram of Mounting FT-237-(*).
129 Wiring diagram of Mounting FT-237—(*).
85 Schematic diagram of Mounting FT-508.

. 86

Schematic diagram of Mounting FT-3486.

d. DYNAMOTORS.

F;%: .re Description

125 Schematic diagram of transmitter dyna-
motors.

126 Schematic diagram of receiver dynamotors.

127 Wiring diagram of dynamotors.

¢. INTERPHONE CONTROL BOXES.

this manual. It will help in the rapid location Fleure Description
of faults. Consult the following trouble-shoot-
ing data: : 119 Schematic and wiring diagram of Interphone
a. RADIO RECEIVER. Control Boxes BC-606-A to -G.
120 Schematic and wiring diagram of Interphone
Figure Deseription Control Box BC-~606-H
No. )
115 Schematic diagram showing modifications ’ .
during manufacture, & f. CONTROL CIRCUIT DIAGRAMS.
116 Schematic diagram showing changes per ] ‘
MWO SIG 11-600-4 or -9, and -6. Figure " Deseription
90 Apparatus location diagram, left side view. )
. . locati .
92 Re:;:;ozi:;d capacitor location diagram, left 111 Radio Set SCR-508-(*), functional diagram
: . . . . . f control circuits including changes
ht . ° g
gé é:llt);:ztgisalgorc:rﬁon dingram, right side view through, MWO SIG 11-600-10.
94 Resistance diagr;.m 110 Radio Set SCR-508-(*), functional diagram
117 Wiring diagram ) of control circuits before any MWO
118 Front panel wiring diagram. changes.
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138. Pin Connections ‘
Pin connections on sockets, plugs, and recepta-

cles are numbered or lettered on the various
diagrams. '

a. Seen from the bottom, pin connections
are numbered in a clockwise direction around
the sockets. On octal sockets, the first pin
clockwise from the keyway is the No. 1 pin.

b. Plugs and receptacles are numbered on
the side to which the associated connector is
attached. To avoid confusion, some individual
pins are identified by letters appearing directly
on the connector. '

139. Trouble-Shooting Steps

The first step in servicing a defective radio set
is to sectionalize the fault. Sectionalization
means tracing the fault to the component or
circuit responsible for the abnormal operation
of the set. The second step is to localize the
fault. Localization means tracing the fault to
the defective part responsible for the abnormal
condition. Some faults such as burned-out re-
sistors and r-f arching can often be located by
sight, smell, and. hearing. The majority of
faults, however, must be located by checking
voltage and resistance.

a. SECTIONALIZATION. Careful observation of
the performance of the radio set, while turning
the equipment on, often sectionalizes the fault
to the transmitter or the receiver, and careful
observation of the meters on the transmitter
front panel often determines the stage or cir-
cuit at fault. Additional sectionalizing of the
fault will be discussed in section XV.

b. LOCALIZATION. Sections XVI, XVII, and
XVIII describe the method of localizing faults
within the individual components. These sec-
tions are accompanied by trouble-shooting
charts which list abnormal symptoms and their
probable causes. These charts also give pro-
cedure for determining which of the probable
locations of the fault is the exact one. In addi-
tion, there are a number of drawings which
show the resistance and voltage at each socket
pin connection.

140. Voltage Measurements
Voltage measurements are an almost indis-

pensable aid, for most trouble either resuli
from abnormal voltages or produce abnormal
voltages. Voltage measurements are taken

e

easily, because they are always made between
two points in a circuit. The circuit need not
be interrupted. .

a. Unless otherwise specified, voltages listed
on the voltage charts are measured between
the indicated points and ground.

b. Always begin by setting the voltmeter on
the highest range so that the voltmeter will
not be overloaded. Then, if it.is necessary to
obtain increased accuracy, set the voltmeter to
a lower range.

¢. When checking cathode voltage, remem-
ber that a reading can be obtained when the
cathode resistor is actually open as the resis-
tance of the meter may act as a cathode re-
sistor. Thus, the cathode voltage may be ap-
proximately normal only as long as the volt-
meter -is connected between cathode and
ground. Before cathode voltage is measured,
first make a resistance check with the power
off to determine whether the cathode resistor
is normal.

141. Precautions Against High Voltage
Certain precautions must be followed when

measuring voltages above a few hundred volts.
High voltages are dangerous and can be fatal.
When it is necessary to measure high voltages,
observe the following rules:

a. Connect the ground lead to the voltmeter.

b. Place one hand in your pocket. This will
eliminate the possibility of making accidental
contact with another part of the circuit thus
causing the electricity to travel from one hand
to the other through the body.

¢. If the voltage is less than 300 volts, con-
nect the test lead to the hot terminal (which
may be either positive or negative with respect
to ground). '

d. If the voltage is greater than 300 volts,
shut off the power, connect the hot lead, step
away from the voltmeter, turn on the power,
and note the reading on the voltmeter. Do not
touch any part of the voltmeter, particularly
when it is necessary to measure the voltage
between two points which are above ground.

142. VYoltmeter Loading
Voltmeter resistance must be at least 10 times

as large as the resistance of the circuit across
which the voltage is measured. If the volt-
meter resistance is nearly equal to the circuit
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resistance, the voltmeter will indicate a voltage
lower than the actual voltage present when the
voltmeter  is removed from the circuit.

a. The resistance of a voltmeter on any
range can be calculated by this simple rule:
Resistance of the voltmeter equals its ohms
per volt multiplied by the full-scale range in
volts. For example: the resistance of a 1,000-
ohm-per-volt meter on the 300-volt range is
300,000 ohms (R = 1,000 ohms per volt times
300 volts = 300,000 ohms).

b. To minimize voltmeter loading in hign-
resistance circuits, use the highest voltmeter
range. Although only a small deflection will
be obtained (possibly only 5 divisions on a
100-division scale), the electrical accuracy of
the voltage measurement will be increased.
The decreased loading of the voltmeter will
more than compensate for the visual inaccuracy
which results from reading only a small deflec-
" tion on the voltmeter scale.

e. Close observation of the meter when
switching voltage ranges will show if the volt-
meter is loading the circuit under test.

(1) Extremely heavy loading is indicated
when the deflection of the pointer on the meter
(not the voltage reading) is nearly the same
for different ranges.

(2) Appreciable loading is indicated when
the voltage readings (not the deflection) for
different ranges do not agree.

(8) Negligible loading is indicated when the
voltage readings (not the deflection) for dif-
ferent ranges do agree.

d. The chm-per-volt sensitivity of the volt-
meter used to obtain the readings recorded on
the voltage and resistance charts in this manual
is printed on each chart. Use a meter having
the same ohm-per-volt sensitivity. Otherwise
it may be necessary to consider the effect of
loading.

143. Capacitor Tests
a. GENERAL. It is often necessary to check

capacitors for leakage or open or short circuits
which are caused by break-down of the dielec-
tric between the plates. This applies only to
capacitors of the tinfoil paper or mica type
since the dielectric film of wet electrolytic ca-
pacitors is self-healing.

b. OPEN CAPACITORS. To check a capacitor
suspected of being open, place a good capacitor
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in parallel with "it. In r-f circuits, keep the
capacitor leads as short as those of the sus-
pected capacitor. In low-frequency -circuits
(less than 1 me), the test capacitor leads may

be several inches long. Proper operation of

the equipment after the auxiliary capacitor is
added indicates that the suspected capacitor
is open and should be replaced.

¢. SHORTED OR LEAKY CAPACITORS. To check
shorted o1 leaky capacitors observe the kick
indication on an ohmmeter. Before attempting
to check the capacitor, remove one lead from
the circuit, since the capacitor is usually in
parallel with some other circuit element. Ad-
just the ohrameter to its highest range and
connect it across the capacitor. If the capacitor
is good, the needle flicks over slightly and
gradually drops back to infinity. This shows
that the capacitor has taken a charge and is
not shorted. If the needle does not go back to
infinity, the capacitor is leaky and should be
replaced. The flick of the needle will be small
for small capacitors and the test is not reliable
for capacitors which are smaller than about
0.05 mf. Electrolytic capacitors will normally
show a resistance reading. The test above in-
dicates a defective electrolytic capacitor only
when the resistance reading is less than about
1,000 ohms.

144. Replacing Parts

Careless replacement of parts often makes new
faults inevitable. Note the following points:

a. Before a part is unsoldered, note the po-
sition of the leads. If the part, such as a
transformer, has a nummber of connections to
it, tag each of the leads.

b. Be careful not to damage other leads by
pulling or pushing them out of the way.

¢. Do not allow drops of solder to fall into
the set, since they may cause short circuits..

d. A carelessly soldered connection may cre-
ate a new fault. It is very important to make
well-soldered joints, since a poorly soldered
joint is one of the most difficult faults to find.

e. When a part is replaced in r-f or i-f cir-
cuits, it must be placed exactly as the original
one was. A part which has the same electrical
value but different physical size may cause
trouble in high-frequency ecircuits. Give par-
ticular attention to proper grounding when
replacing a part. Use the same ground point




as in the original wiring. Failure to observe
these precautions may reésult in decreased gain
or possibly in oscillation of the circuit. -

Section XV. SECTIONALIZATION
OF TROUBLE TO COMPONENT

145.

a. System sectionalization consists in deter-
mining whether the trouble is in the transmit-
ter, receiver, mounting, antenna, or power
source (battery).

System Sectionalization

b. If possible, obtain information from the
operator of the equipment regarding perform-
ance at the time trouble occurred. '

¢. Visually inSpect the antenna system for
obvious abnormalities.

d. Operate the radio set and observe its per-
formance.

e. If the entire radio set is dead, it is obvious .

that the trouble is in battery or the mounting.

f. If only one. éompo.nent is dead, the trouble
is in that component and is probably a fuse.

g. The over-all operation of the transmitter
r-f stages can be checked by its antenna cur-
rent reading. The audio stages of the transmit-
ter can be checked by using it as an interphone
amplifier. Sidetone should be heard in the head-
sets. If sidetone is not heard, but can be picked
up on terminals 1 and 7 of terminal strip TS401
of the mounting, the trouble definitely is not
in the transmitter.

- h. If one receiver exhibits unsatisfactory
performance such as excessive noise, howling,
or weak signals, replace it with a good re-
ceiver. If the trouble disappears, the replaced
receiver is defective. If the trouble persists,
the trouble is not in the receivers but is in the
vehicle or else it is caused by conditions external
to the vehicle.

i. Remove the antenna from the mounting.
If the symptoms persist, the trouble is in the
installation or wvehicle and may be ignition
noise. If removal of the antenna causes the
symptoms to become less pronounced or to dis-

. appear entirely, the trouble is in the antenna

or is external to the vehicle.

J. By using procedures similar to the simple
checks given above, the trouble can be isolated
to a particular unit and then localized by using
the methods given in sections XVI, XVII, and
XVIIL

Section XVI. TROUBLE SHOOTING
RECEIVER o

146. General

a. The tests in this section aid in isolating
the source of trouble. To be effective the pro-
cedure should be followed in the order given
here. A faulty receiver will be referred to here- -
after as the trouble receiver. '

OUTLINE 1

EQUIPMENT REQUIRED FOR SERVIC-
ING OF RECEIVER BC-603-(*)

(1) Schematic Diagram of Circuit

(2) Voltage Measurements
Multi-range d-c voltmeter of at least 1,000<
ohms per volt
Maximum range required—0-250 volts
Intermediate range—
. 0-30 volts approximz{tely

Low range —0-3  volts approximately

(3) Resistance Measurements
Ohmmeter
Maximum range 5 megohms

(4) Tube Tests |
(2) Suitable tube tester, or
(b) A second Receiver B-603-(*) in good
condition, or
(c) Complete set of new tubes

(5) Signal Tracing
(2) Suitable signal generator, ot
(b) A second Receiver BC-603-(*) in good
condition, or
(¢) A Transmitter BC-604-(*) in good
condition TL56225S

Figure 87. Receiver servicing procedure, outline 1.
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OUTLINE 2

SERVICING PROCEDURE FOR RECEIVERS: BC-603-(¥)
NOT MOUNTED IN VEHICLE

Visual Inspection

Power Supply Check

Test Receiver Thoroughly co Discover A/l Symproms
!

Nouse

Replace dynamotor if
possible
l

Inspect for open cir-
cuits, broken pars, etc.

l

Test for

(1) bad tubes (short

circuits, etc.)

(2) bad resistors

(3) faulty capacitors
f

- Wartch for intermittent
connections

Oscillations

Inspecr for
(1) loose connections

(2) tightness of sockets
(3) tgheness of ground con-
nections to chassis

Attempe to localize oscillations
with switch in TUNE position
by grounding grids of various
stages thru a capacitor of 0.001
uf ot larger

: !
When oscillations are localized,
test for~
(1) bad resistances

Locatron of
Trouble Suspected

Signal is received satisfactorily, but
some feature does not operate cor-
rectly ’

Or
Signal is not received satisfacorily,

but trouble has been localized to one’

stage by inspection

(1) Check tube
(2) Measure voltages in stage
(3) Measure resistances in stage
(dynamortor removed)
(4) Check for open capacitors by
bridging suspected unit with
good one

I
Location of Trouble
Unéknown

Receiver is inoperative, or partially
inoperative (signals weaker than nor-
mal, etc.) and location of trouble is
not known

!

Use signal tracing to localize trouble
in one stage

In case of low signal oucpur, use an
ourput meter "

Compare results, when in doubt,
with good receiver

(2) open capacitors
(3) bad tubes

stage

(1) Check tube

(2) Measure voltages in stage

(3) Measure resistances in stage
(dynamotor removed)

(4) Check for open capacitors by
bridging suspected unit with

good one
TL56226S

Figure 88. Receiver servicing procedure, outline 2.

b. The location of trouble in the receiver will
be facilitated by reference to the figures in
paragraph 137a.

¢. Remember first, servicing procedure
should cause no further injury to receiver.
Second, trouble should be localized to a single
stage or circuit. Third, the trouble may then
be isolated within that stage or circuit by ap-
propriate voltage, resistance and continuity
measurements. The relationship of the various
steps of this suggested procedure to these con-
sidéerations, graphically illustrated in outlines
1, 2, and 3, shown in figures 87, 88, and 89,
may be summarized in the following manner:

(1) The purpose of inspection is to locate
any visible trouble. Through this inspection
alone, the repair man may frequently discover
the trouble, or determine the stage in which
the trouble exists. This inspection is valuable
in avoiding additional damage to the receiver
which might occur through improper servicing
methods, and in forestalling future failures.
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The power supply test prevents further dam-
age to the receiver or dynamotor from certain
possible short circuits. Since this test gives an
indication of the operation of the dynamotor
and filter circuits, its function is not merely
preventive. ’

(2) The operational test is important as it
frequently indicates the general location of the
trouble. In many instances the information
gained will determine the exact nature of the
fault. In order to utilize this information fully,
all symptoms must be interpreted in relation
to each other.

(3) The principal advantage of the signal
tracing method is that it usually enables the
repair man to localize a trouble accurately and
quickly to a given stage when the general loca-
tion of this trouble is not immediately evident
from the above tests.

d. In all these tests the f)ossibility of inter-
mittents should not be overlooked. If present,
this type of trouble may be made to appear in

When trouble is localized in one

8

"



OUTLINE 3 <

SERVICING PROCEDURE FOR RECEIVERS BC- 603-(‘)
MOUNTED IN A VEHICLE .

.Visual Inspection

Power Supply Check

Test Receiver Thoroug};ly in Installation to Discover All Symptoms

-
Noise Apparent Oscillation
(Howling or Continuous

(Intermitcent or
I.F Oscillator Bea, exc.)
|

Continuous) -

(Signals received but part of circuic does
not function correctly, or signals are weak)

!
Completely Inoperative

l
Parially Inoperative
(Receiver is dead)

Place good receiver in position
- on mounting of installarion

Good receiver exhibits same
symproms '

. Either trouble is in vehicle
or it is caused by conditions
external to vehicle

Remove antenna from an-
tenna post on mounting

Good receiver operates
satisfacrorily

Trouble is in(receiver

Test in accordance with
Qutline 2

I

Symptoms persist

Trouble is in installation or ve-
hicle. (Such as ignition noise)

Symproms become less pro-
nounced or disappear entirely

Trouble is in antenna or is
external to vehicle

TLS6227S

Figure 89. Receiver servicing procedure, outline 3.

most cases by tapping or jarring the set. It is
possible that no trouble will be found in the
receiver itself but that the trouble is in the in-
stallation (mounting, interphone system or
vehicle), or possibly due to external conditions.
In this event, test the installation, if possible.

e. The trouble shooting chart in paragraph
159 is provided to help localize trouble in a re-
ceiver,

147, Gener"al Precautions

Whenever a receiver is to be serviced, observe
the following general precautions very care-
fully.
a. With the cover removed, dangerous volt-
ages are exposed when the set is operating.
b. Whenever a receiver is suspected of be-

ing in trouble, the inspection and power supply

test should be made. Moreover, the cause of
any abnormal heating should be remedied be-
fore continying proeedure.

¢. The dynamotor should not be allowed to
run for any appreciable period of time at the

start of the inspection until it is ascertained
that there are no short circuits which will
cause burning of receiver parts.

d. When resistance and continuity measure-
ments are to be made, the power plug and
dynamotor should first be removed.

e. The shield can of the tuned units (LCU
or FL) should not be removed from any unit
unless it is definitely known that trouble ex-
ists within that unit. Whenever one part of
the tuned circuit is replaced, the unit should
be realined.

f. Whenever intermittent trouble is sus-
pected, a thorough check of wiring and parts
should be made. In many cases intermittent
troubles may be made to appear by jarring
the receiver.

¢. When inspecting wiring and soldered
connections, take care not to damage the insu-
lation. Do not leave the insulation in a broken
or frayed condition. Wires should not be pulled
or bent unnecessarily, nor should the cabling
be pried open to trace wiring.
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k. It is preferable that no more than one
vacuum tube be removed from a receiver at one
time. It is important that each tube, unless it
is defective, be returned to the socket from
which it was removed.

[48. Visual Inspection _ A

When a receiver is brought in from the field
for check or repair, it is advisable that the
cover be removed and the following inspection
made. _

@. Examine for burnt insulation and re-
sistances. Examine for wax leakage and any
discoloration of apparatus and wire.

Note. These symptoms may have been caused by
a trouble previously repaired and serve only as a
guide. In general, confine examination to parts readily
visible with the cover removed. Usually more harm
than good will be caused by the removal of the front
panel, the FL or LCU can covers, and other inclosed
parts. Trouble in these parts should be localized by
signal tracing and voltage and resistance measure-

ments. )
b. Inspect for broken connections to tube

sockets, plugs, and other apparatus as well as
for defective soldered connections. Examine
for bare wires touching the chassis or other
wires.

¢. Be sure that the labels on the tubes in
the various sockets correspond to the correct
tube numbers given in the instruction book
for these positions. Replace any tubes which
have the wrong numbers. Inspect for loose
tube sockets.

d. Inspect the active and spare fuses. Check
carefully for short circuits whenever a receiver
with a blown fuse is encountered.

e. Inspect the selector mechanism for loose
or bent parts. Be sure that the dial turns
smoothly and that the push buttons operate
satisfactorily. Check the selector tuning.

f. Inspect the power plug and replace or re-
pair it if there are any bent or broken prongs.

g. Inspect for loose or missing screws espe-
cially those which fasten the tube .sockets in
place.

149. Power Supply Test
This test assumes that.a voltmeter of at least

1,000 ohms per volt with a range of at least
250 volts, and an ohmmeter, are available. All
switches should be at OFF or downward. The
cover should be removed from the receiver for
the following procedure.
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a. The dynamotor marking must agree with
the battery voltage available.

b. Remove the dynamotor and examine it
for loose or badly worn brushes and worn or
dirty commutators. Test the continuity of the
dynamotor plug. Clean and replace the dyna-
motor in the set.

¢. Connect the appropriate battery to the
receiver plug PG1, using Mounting FT-237-
(*) or Cord CD-786.

d. Throw the speaker switch to ON.

e. Place the voltmeter across C25 (the posi-
tive side should go to the terminal to which the
wire with the red tracer is attached). Turn
the power switch ON. Note that the meter
rises immediately to approximately 200 volts
when the switch is turned on. If it does not,
turn the set OFF quickly and check C25 and
C16 for a possible short circuit. Also, check
the voltage divider, the dynamotor, and the
associated equipment. A low reading of the
voltmeter may be indicative of a faulty dyna-
motor or of a short circuit in the system.

f. If the dynamotor fails to start or if the
fuse blows, turn the set OFF and inspect the
dynamotor and the associated equipment as
well as the fuse, plug PG2, the filament wir-
ing, ete.

g- Assuming that the dynamotor starts cor-
rectly and that the voltage is satisfactory, in-
spect the inside of the receiver with the dyna-
motor running. See that no sparks occur and
that nothing smokes. Stop the dynamotor im-
mediately and repair the fault if a trouble con-
dition is indicated.

h. After the dynamotor has been running
for a few moments, feel the tubes cautiously
to see if they are all warm. No other tube
should be as hot as V8, which is a VT-107-A
(JAN-6V6GT) tube. No tube should remain
cold. If a tube remains cold after the others
have warmed up, examine the wiring associ-
ated with the tube socket in question and ex-
amine the socket contacts. If there is no wir-
ing trouble and the tube does not warm up,
test it (or replace it if no vacuum tube test set
is available).

150. VYacuum-Tube Testing Procedure

As the space around a vacuum tube is often
small it is desirable either to use a tube ex-
tractor or to rock the tube with the fingers



at the top while pushing it up gently from the
bottom. To test a vacuum tube, use a test set
if available. If not, try the tube in Receiver
BC-603—(*) which is operating satisfactorily.
If another receiver is not available, try replac-
ing the tube by another one.

I51. Operational Test

For an operational test, a headset and a weak
20-28 mc signal are needed. A signal gener-
ator, or a transmitter with its TUNE-OPER-
ATE switch at TUNE, is a good signal source.
The transmitter requires no metallic connec-
tion with the receiver. A second receiver with
a lead to bring the radio frequency to the an-
tenna post of the receiver under test is satis-
factory; in this case the radio frequency will
be 2.65 me higher than indicated. See para-
graph 157¢. Serious distortion and abnormally
low output are trouble indications. Compare
with a good receiver for output, if the condi-
tion of the trouble receiver permits. Irregu-
larities of operation help to localize the trou-
ble. Operating personnel may supply useful
supplementary data.

a. PREPARATORY. Turn the trouble receiver
ON and allow it sufficient time to warm up.
All other switches should be OFF (down).

b. CaLL SiGNaAL LaMp. With the SQUELCH
switch OFF, the CALL SIGNAL lamp should
be lighted. '

¢. NOISE FROM LOUDSPEAKER. Turn the
SPEAKER switch ON, and with the VOLUME
control turned to the extreme right, listen for
a rushing noise from the loudspeaker.

d. VOLUME CoONTROL. The speaker output
should vary smoothly from maximum until the
noise has vanished at the extreme left position
of the control.

e. HEADSET, SIDETONE. With the RADIO &
INT-INT ONLY switch at INT ONLY, plug
the headset into one of the PHONES jacks.
There should be no sound in the headset.

f. Noisg IN HEeapseT. With the VOLUME
control adjusted for normal output from the
speaker, switch to RADIO & INT. There
should be a rushing noise in the headset.

¢g. NOISE IN HEADSET, SECOND JACK. Repeat
step f for the second PHONES jack.

h. HEADSET VOLUME. Turn the SPEAKER
switch ON and OFF. The headset volume
should remain constant if R30 is intact.

1. B-F Si1GNAL. Turn on a source of r-f sig-
nal and wait for it to warm up.

7. TUNING BEAT-NOTE INDICATION. Place
the TUNE-OPERATE switch at TUNE.
Roughly check the tuning of the receiver, both
manual and push button, against the r-f test
signal, using the beat note produced by the i-f
oscillator as a tuning indication. The dial
should turn freely.

k. TUNING SQUELCH INDICATION. With the
SQUELCH switch ON and. SENSITIVITY
adjusted for maximum sensitivity (full right
rotation) repeat the beat note test at one fre-
quency.

I. SQUELCH OPERATION. With conditions as-
in step k£ above, the CALL SIGNAL lamp
should light when the signal is tuned in. If it
does not go out when the signal is turned off,
turn the SENSITIVITY control to the left to
reduce the sensitivity until it does. The noise
from the loudspeaker should cease whenever
the CALL SIGNAL lamp is extinguished.
When the signal is turned on again the lamp
should light.

m. SENSITIVITY CONTROL. Reduce the
signal with conditions as in step [ above, just
short of the level where the CALL SIGNAL
lamp would go out. Turn the SENSITIVITY
control to the left and the lamp should go out.

7. INTERMITTENTS. Test the receiver for in-
termittents by jarring it while listening to a
beat note.

o. TESTS INVOLVING TRANSMITTER AND RE-
CEIVER. If the tests are being made in a2 mount-
ing with a transmitter as a source of radio
frequency, the following checks may be made
quickly :

(1) Disabling action. Turn the transmitter
RECEIVER TUNE-OPERATE switch to OP-
ERATE. Pressing the microphone button
should cut off the rushing noise in the receiver.

(2) Sidetone. Plug into either PHONE jack
and set the SIDETONE control on the right
end of the transmitter (fig. 51) to give suffi-
cient headset volume. Sidetone should be heard
when someone is speaking into the microphone.

152. Signal Tracing

a. Signal tracing tests require one of the fol-
lowing signal soyrces, listed in order of pref-
erence:
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\ (1) A signal generator. -

(2) A good receiver. (See par. 157.)

(3) A good transmitter (provides audio and
radio frequencies only). (See par. 158.)

Caution: When connecting or disconnecting
these wires turn the receiver OFF each time
to avoid shock or equipment damage.

b. A voltmeter (not less than 1,000 ohms per
volt), an ohmmeter, and a headset are also
needed. If no vacuum tube test set is available,
check the tubes in a good receiver, or substi-
tute new tubes. This recommended procedure
begins at the output and works back. For the
location of parts see figures 90, 91, 92, and
117. An output meter plugged into one of the
PHONES jacks, or an alinement meter bridged
across L1 as described in paragraph 179, helps
greatly in judging the performance of the re-
- ceiver. If a signal generator having a 1-volt
output at 2.65 mec is used, the discriminator
circuits should be tested, as described in para-
graph 1547, as soon as paragraph 1545 is com-
pleted. In this event apply the signal generator
output to the grid of the limiter (terminal 4
of V6). In all other cases, this test should be
taken in the order given below.

¢. The following general notes apply to all
steps.

(1) -At the beginning of the test, all switches
should be OFF (or downward), and all push
buttons released. '

(2) Do not remove the shield can of a tuned
unit until the trouble has been traced to that
particular unit. Do not remove the front panel
of the receiver more often than necessary. Do
not damage the wiring by pushing it back and
forth during the inspection. Do as little dam-
age to the receiver as possible.

(3) Use a dynamotor known to be in good
condition, and of correct voltage; and place it
in the set before the test.

(4) Except as otherwise noted, ground one
side of the signal generator and connect the
other side to the receiver being tested.

(5) Note the volume, and listen for serious
distortion from the loudspeaker at the various
points in the signal tracing procedure. Ex-
perience helps. If possible, compare with a
receiver known to be in good condition.

(6) Check the wiring and soldering in each
stage as you proceed.
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(7) Misalinement of one or more stages of
the receiver will cause reduced output. Mis-
alinement of the r-f oscillator may, however,
pbrevent any output. .

(8) In this outline, no signal or no begt note
means either no signal from the loudspeaker,
a signal that is weaker than it should be, or a
seriously distorted signal. '

(9) When trouble is localized in a given
stage, first test the tube if such a test is indi-
cated in the procedure, then the voltage, and
finally the resistance at the tube socket of that -
stage. :

(10) Trouble in a cireuit or stage may not
show in voltage and resistance measurements
at the tube socket. Hints included in this sec-
tion are merely a guide and should suggest
other procedures, such as voltage and resist-
ance measurements on individual parts.

(11) Remove only one tube at a time when
testing. Check the number of the tube, test it,
and return it to its proper socket before an-
other tube is removed.

(12) If the receiver appears to be good, test
the control circuits of the associated trans-
mitter for short or open circuits. The wiring
in Mounting FT-237-(*) as well as the remote
circuit wiring, should be checked.

(13) It frequently helps to connect (with a
clip lead) terminal 5 of V3 to the negative
side of C25 (to which blue tracer leads are
attached) when performing the audio and i-f
tests outlined below. This stops the r-f oscil-
lator and reduces interference. Be careful,
however, to remove this clip léad Lefore pro-
ceeding with the radio frequency tesis.

(14) Each stop presupposes the satisfactory
completion of ali previous steps. Any trouble
located should be isolated and cleared before
proceeding with any succeeding steps.

[53.  Audio-Frequency Tests
For reference to a-f test signal sources, see
paragraph 152a.

@. SECONDARY OF TI1, SPEAKER CIRCUIT.
Throw the SPEAKER switch ON and connect
an audio signal through a series capacitor to
the blue-brown tracer (fifth terminal counting
from the front panel) on the output trans-
former T1. Listen for noise output in the
speaker. The volume of noise will be very low.
If no output is heard, check the circuit ele-



ments such as SPEAKER switch D3, the out-
put transformer, the loudspeaker, etc.

Note. In replacing the front panel (if it has been
removed) be sure that the wires are all pushed down

beside potentiometers P1 and P2 and preferably tied
in place.

b. SECONDARY OF T1, PHONES CIRCUIT.
Throw the RADIO & INT-INT ONLY switch
to RADIO & INT, and connect the signal to
_ the blue-green tracer on the output transfor-

mer T1 (third terminal counting from the

front panel). Try the headset in both PHONES
jacks. Noise should be heard when the head-
set is plugged into either jack. If no signal
is heard; remove the front panel and test (by
resistance measurements if possible) such
items as resistances R22, R23, and R33, switch
D2, the jacks, and punchings 12 and 14 of
PG3 and J3. Jacks and headsets may be at
fault, or a permanent ground may exist on the
receiver disabling lead.

¢. PriMaARY CirculT OF T1. Place the audio
signal on the blue-yellow tracer (second ter-
minal counting from the front panel) on out-
put transformer T1 and listen for the signal
from the speaker or headset. If no signal is
present, C33 may be shorted or terminals 16
and 17 of plug PG3 may not be making good
contact.

d. TERMINAL 5 OF V8 (GRID OF SECOND
AUDIO AMPLIFIER). Turn the receiver ON.
Put the signal on terminal 5 of V8. Listen
for output in the speaker. If there is no out-
put, test the tube, and the voltages at the socket
terminals (figs. 93 and 94). C21, R19, or R18
may be faulty, or it may be necessary to check
continuity to terminals 5, 6, and 10 of PG3 or
J3.

e. TERMINAL 2 OF V10 (PLATE OF FIRST
AUDIO AMPLIFIER). Introduce the signal at
terminal 2 of V10, and listen for a signal from
the loudspeaker. If there is no signal, R1S,
C19, or C21 may be at fault. Check terminals
5, 6, and 10 of PG3 or J3 for continuity.

f. TERMINAL 1 oF V10 (GRID OF FIRST AUDIO
AMPLIFIER). Put the signal on ferminal 1 of
- V10. Reduce the signal input. If there is no
signal from the loudspeaker, test the tube. Cir-
cuit elements such as C11, C12, C13, C26, or
R10 may be faulty. Note that when the
SQUELCH switch is at OFF it should connect
ground to R12, the side away from the tube.

¢-~TERMINAL 5 oF C10 (PLATE oF I-F OSscCIL-
LATOR). Place the signal on terminal 5 of V10.
The TUNE-OPERATE switch should be at
OPERATE. If there is no signal from the
loudspeaker, R6, C26, C10, or D5 may be
faulty.

h. JUNCTION OF C11 AND R10. Put the signal
at the junction of C11 and R10. If the sigmal
is not heard from the speaker, R10 or Ci1
may be faulty.

i. TERMINAL 4 oF V7 (OUTPUT OF DISCRIMI-
NATOR). Place the signal across the output
resistance (R81 in series with R83) of the
discriminator (terminal 4 of V7). If there is
no signal in the loudspeaker, check circuit ele-
ments such as V7, C81, C82 R81, R82, R8&3,
or R84

154. Intermediate-Frequency Tests
For reference to i-f test signal sources see

baragraph 152a.

a. TERMINAL 8 OF V6 (PLATE OF LIMITER).
With the i-f signal applied through a series
capacitor to the plate of the limiter (terminal
8 of V6) place the SQUELCH switch at OFF,
the TUNE-OPERATE switch in the TUNE
position and listen for a beat note from the
loudspeaker. If this beat note is not heard, note
the setting and then vary the slug adjustment

~in LCU4 to obtain a beat note. If the beat

note cannot be obtained such circuit elements
as C10, LCU4, FL4, or D5 may be faulty. Re- -
tune the slug in LCU4 for a beat note with
the i-f source after the trouble has been cleared.

b. TERMINAL 4 OF V6 (GRID OF LIMITER).
Put the signal on terminal 4 of V6. If there
is no beat note from the speaker, with the
TUNE-OPERATE switch at TUNE, test V6
and other circuit elements. Voltage and re-
sistance measurements at the tube socket ter-
minals may be useful. (See figs 93 and 94.)

¢. TERMINAL 8 OF V5 (PLATE OF SECOND I-F
AMPLIFIER). With the signal on terminal 8
of V5 repeat the procedure given for the pre-
ceding stage. If there is no signal, FL3 may
be misalined or faulty. If the alinement is not
at fault, test such elements as V5, R13, Cl14,
C15, or C6. If the alinement has been altered,
realine FL3 after the trouble has been cor-
rected.

d. TERMINAL 4 OoF V5 (GRID OF SECOND I-F
AMPLIFIER). Place the signal on terminal 4
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of- V5. Repeat the procedure which was fol-
lowed on the limiter stage. If the test of the
tube is satisfactory, there may be trouble in
circuit elements such as FL2, C7, or RS.

e. TERMINAL 8 OF V4 (PLATE oF FIRST I-F
- AMPLIFIER). Feed the signal to terminal 8 of
V4. If no beat note is obtained from the
speaker, test the tube. FL2 may be misalined
or may be faulty.

f. TERMINAL 4 oF V4 (GRID oF FIRST I-F
AMPLIFIER). Introduce a signal on terminal 4
of V4. If no beat note is obtained and the tube
18 satisfactory, the trouble may be in FL1, Cé6,
or associated circuit elements.

9. TERMINAL 8 OF V2 (PLATE OF MIXER).
With the signal on terminal 8 of V2, listen for
a beat note from the loudspeaker. If none is
obtained, test the tube and make voltage and
resistance measurements. (See figs. 93 and 94.)
FL1 may be misalined or faulty. Check the
associated circuit elements.

k. TERMINAL 4 OF V2 (GRID OF MIXER).
Place the signal on terminal 4 of V2. If a beat
note is not obtained, test the tube. The trouble
may be in LCU2. Check for a short circuit of
C1.5 or Cl.6. .

t. TERMINAL 4 OF V2 (DISCRIMINATOR TEST).
With the i-f signal still on the grid of the
mixer (terminal 4 of V2), measure the voltage
across the series combination of R81 and R83
(between terminals 4 and 8 of V7, or between
3 and 7 of FL4). Turn off the i-f oscillator
by setting the TUNE-OPERATE switch at
OPERATE. Aline the secondary of FL4 to ob-
tain a zero reading on the voltmeter. As the
alinement is varied either way from this point
the reading of the voltmeter should change po-
larity. In order to test the primary of FL4,
connect the meter between terminals 3 and 8
of FL4. Adjust the primary slug of FL4 for
maximum reading on the voltmeter. This is not
an alinement but merely a check on the aline-
ment capability of this circuit. Leave the cir-
cuit in approximate alinement after clearing
any trouble that may have been present in FL4
or associated circuits.

®

I55. Radio-Frequency Tests

For reference to r-f test signal sources see

paragraph 152q.
@. TERMINAL 4 OF V2 (GRID OF MIXER).
Apply an r-f signal through a capacitor to the
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grid of the mixer (terminal 4 of V2). Set the
TUNE-OPERATE switch to TUNE. Manually
set the dial of the trouble receiver to approxi-
mately the frequency of the r-f source and tune
for a beat note. If it is impossible to obtain a
beat note, either the source of radio frequency
is not providing voltage on the grid of V2 or
the r-f oscillator of the trouble receiver is not
functioning. In the latter case check V3, LCUS,
R4, R5, C5 and associated circuit elements.

- C1.7 and C1.8 may be shorted. Make resistance

and voltage measurements at the tube socket
terminals. (See figs. 93 and 94.) In order to
isolate the trouble in the oscillator stage, put
the r-f signal on the suppressor grid of the
mixer (terminal 3 of V2). If the characteristic
no-signal rushing noise is heard from the loud-
speaker with the test signal but is not heard
when the test signal is absent, then the oseil-
lator stage is faulty. Howevér, if the oscillator
stage is operating but not properly alined, the
rushing noise may be present, but a weak beat
note may appear more than one channel away
from the proper setting. A realinement of the
oscillator is indicated.

Caution: Any attempt to vary the adjust-
ment of the slug in LCU3 will result in a
change in the tracking of the oscillator stage.
This stage probably will then require careful
alinement. This procedure is described in para-
graphs 180% and 184e. No adjustment of LCUS
and C1.7 should be attempted until the method
is fully understood.

b. TERMINAL 8 oF V1 (PLATE OF R-F AMPLI-
FIER). Place the signal on terminal 8 of VI.
If no beat note is heard in the speaker, test V1.
It may be that LEUZ, C1.3, cr C1.4 are shorted.
Make voltage and resistance measurements.

¢. TERMINAL 4 oF V1 (GRID OF R-F AMmPLI-
FIER). Place the signal on terminal 4 of V1
and listen for the beat note. If no beat can be
obtained and the tube is not at fault, check
LCU1, C1.1, and C1.2 for short circuits. LCU2
may be misalined.

d. ANTENNA PoST. Put the signal on the
antenna post. If there is no beat note, LCU1
may be misalined or faulty. Test the antenna
connections to LCU1.

.e. SQUELCH CIRCUIT AND SENSITIVITY CON-
TROL. Check these functions as described in
paragraph 1511 and m. If operation of the
squelch circuit and sensitivity control is not



normal, fest V9. Circuit elements such as R15,
R16, R17, C17, C18, C20.2, or C12 may be
faulty

Notc. The voltage divider circuits bear an import-
ant relation to proper squelch action. (See figs. 93
and 94.)

f. TUNING. When all troubles have been re-
moved, the tuning for all channels should be
checked. If an LCU or an FL unit has been
- repaired or replaced or if its adjustment has
been changed, that unit should be realined. If
several units have been changed or there is any
question of alinement, the whole receiver
should be realined.

156. Signal Tracing Short Cuts

Signal tracing procedure may be simplified by
determining, at the outset, whether the trouble
is in the a-f, i-f, or r-f circuits. This may be
determined in the following order:

a. AUDIO-FREQUENCY CIRCUITS. Put an a-f
signal on the output of the discriminator (ter-
minal 4 of V7). If output from the speaker is
missing or weak, the trouble is probably lo-
cated in the a-f circuit.

~ Caution: Unless you are familiar with these
sets, you may fail to recognize a loss of ampli-
fication in the set in these tests. It is strongly
recommended, therefore, that a comparison be
made with a receiver known to be in good con-
dition.

b. INTERMEDIATE-FREQUENCY CIRCUITS. Put
an i-f signal on the grid of the mixer (ferminal
4 of V2). When the TUNE-OPERATE switch
is at TUNE a beat note should be heard. If
step ¢ gave a beat note but none is heard now,
the trouble is probably in the i-f part of the
circuit.

¢. RADIO-FREQUENCY CIRCUITS. Place an r-f
signal on the antenna post. Tune the receiver
to the frequency of the test signal. Throw the
SQUELCH switch to ON. The squelch circuit
should operate satisfactorily with the SENSI-
TIVITY control near its minimum or extreme
left position. Throw the SQUELCH switch to
OFF; a beat note should be heard from the
speaker. The dial setting should agree approxi-
mately with the test signal frequency. Test the
SQUELCH and SENSITIVITY control opera-
tion as described in paragraph 1517 and m.

157~ Use of Second Receiver as Signal
Generator
in the event that no signal generator is avail-
able, it is recommended that a second receiver
be kept in good operating condition at all times,
to be used as a source of test signals. The a-f,
i-f, and r-f signals may be obtained from the
following points in the good receiver, in the
following manner:

a. AUDIO-FREQUENCY. Audlo-frequency sig-
nals may be obtained from one of the PHONES
Jacks of the good receiver. The VOLUME con-
trol of this receiver may be adjusted to give
a satisfactory level of no-signal noise for use
in testing the audio stages of the trouble re-
ceiver. If the signal strength is too great, the
audio stages of the trouble receiver may be
overloaded, thereby giving deceptive results.
The ¢p of a plug inserted in one PHONES
jack should be connected through a capacitor
of 0.001 microfarad (mf) or larger as an audio
source. The chassis of the two receivers should
be connected fogether to complete the circuit.
The RADIO and INT-INT ONLY itch
should be at RADIO and INT. N

b. INTERMEDIATE FREQUENCY. The lnterme—
diate frequencies may be obtained from the
second receiver at terminal 7 of FL4. A some-
what higher output can be picked up on ter-
minal 2 of FL4; for all cases except where the
circuits are badly misalined, the former (lower
level) point should be used. In all cases the
connection should be made through a capacitor,
preferably 0.001 mf or larger, which should be
located close to the source of test tone. If no
capacitor is available, two insulated wires may
be twisted together for a few inches, making
sure that there is no metallic connection be-
tween the wires. These two wires (at the far
end) form the two ends of the lead which ecar-
ries the test frequencies. In order to prevent
unwanted pick-up and singing, this lead should
be combined (in a twisted pair) with the
ground wire which forms the circuit return.
This twisted pair for pick-up and test fre-
quency will then consist of:

(1) An insulated wire about 3 feet long
used for connecting the chassis of the trouble
receiver to the chassis of the source.

(2) Another insulated wire about 4 feet long
cut in the middle and with the two cut ends
wrapped together where they overlap.
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(8) The two wires of the twisted pair should
be different so that they can be identified. Both
ends of both sides of the pair should be equipped
with clips. The pair should go as directly as
possible, preferably under the bottom of the
good receiver (if it is at the left side) and the
untwisted part should be as short as possible.
The TUNE-OPERATE switch on the good re-
ceiver should be at TUNE.

¢. RADI0 FREQUENCY. The radio frequency
may be obtained from the good receiver at the
suppressor grid of the mixer (terminal 3 of
V2). For most alinement purposes, the stray
pick-up between two receivers about 2 feet
apart is sufficient. For signal tracing, more
pick-up may be necessary. In this event, con-
nection may be made by using a capacitor, or
two wires twisted together as described in b
above. This frequency will be about 2.65 mec
above the frequency indicated by the dial.
Therefore, the receiver being tested should be
tuned to a frequency which is approximately
2.65 mc above that to which the good receiver
is tuned. :

158. Use of Transmitter BC—604—*)
as Signal Generator
In the event that neither a signal generator
nor a good receiver is available, a transmitter
in good operating order may be used to pro-
vide a tone for tracing signals in the aundio or
r-f stages of a receiver which is in trouble.
a. AUDIO FREQUENCY. If the transmitter is
_in a mounting, an a-f tone can be obtained
from terminal 1 of the terminal strip TS401,
which can be seen in the base of the mounting
when the door in the mounting at the left re-
ceiver position is opened. If no mounting is

159. Receiver Trouble-Shooting Chart

available, the tone can be picked up on ter-
minal 6 of RADIO-INTERPHONE relay S104.
This relay can be reached from the top with
the cover plates removed. It is the rotary unit
between C145 and T102. Terminal 6 on the top
wafer has a Dblue-yellow lead attached to it.
As this upper wafer is not made to be handled
roughly, be very careful when making any con-
nections to it. The return side of the circuit
is through the ground connection.

Caution: Use a 0.001- to 1.0-mf capacitor

in series with the lead, as one side of the audio
source is grounded. -
If the receiver is placed in- Mounting FT-
287-(*) with this transmitter, the RADIO
INT-INT ONLY switch of the receiver should
be thrown to INT ONLY. Turn the transmit-
ter ON and throw the RADIO-INTERPHONE
switch to INTERPHONE. Audio frequencies
will be available if the operator presses the
microphone button of the transmitter and
whistles or hums into the microphone. The use
of a throat microphone is suggested for this
purpose. '

b. INTERMEDIATE FREQUENCIES. Since no
source of 2.6 mc is available in the transmitter,
no direct method of signal tracing in the i-f
section is available with the transmitter.

¢. RADIO FREQUENCY. In general no direct
connection between transmitter and receiver is
necessary for picking up test radio frequencies
for alinement work. In signal tracing where
direct connection may be needed, a shielded
wire -‘may be used, with one end connected to
the antenna terminal and the other hung near
the transmitter. A capacitor should be con-
nected in series with this wire to prevent acei-
dental short circuits.

Symptoms

Probable trouble

Corrections

1. Dynamotor cannot be 1. No d-c¢ supply.

turned on.

2. Dynamotor output voltage

infinite.
3. One or more tubes do not
warm up.
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2. Overload in receiver caused by
low. shorted capacitor C25 or Cl16.
The normal resistance between
terminals 7 and 10 of PG2 is

3. Faulty filament circuit.

1. Check fuse F1 and REC ON-QFF
switch. Replace defective com-
ponents.

2. Replace.

3. Check cold tube and filament leads
to it.




Symptoms Probable trouble Corrections

. With SQUELCH switch | 4. Faulty lamp. 4. Replace.
OFF, the CALL_ SIG-
NAL lamp does not light.

. With SQUELCH switch 5. Run down battery. 5. Recharge or replace battery.
ON, the CALL SIGNAL Faulty squelch stage. Check V9 and associated circuit.
lamp cannot be turned
off by rotating the SEN-
SITIVITY control coun-

terclockwise.

. No output or weak output 6. Faulty a-f stage. ) 6. Signal trace the a-f stages as de-
from speaker with an a-f seribed in paragraphs 152 and
signal applied to the dis- 153.

criminator output, ter-
minal 4 of V7.

. A.F circuits satisfactory 7. Faulty i-f stage. 7. Signal trace the i-f stages as de-
but no beat note is ob- | | seribed in paragraphs 152 and
tained when an i-f sig- 154,

nal is applied to the
mixer grid, terminal 4 of
V2. TUNE-OPERATE
switech at TUNE.

. A-F and i-f circuits satis- 8. Faulty r-f stage. 8. Signal trace the r-f stages as de-
factory but no beat no‘e scribed in paragraphs 152 and
is obtained when an r-f 155.

signal is applied to the
antenna post.

. R-F signal is received as | 9. Faulty i-f oscillator stage. 9. Check V10.
indicated by lighting of ) Make resistance and continuity
CALL SIGNAL lamp ’ check of stage.

with SQUELCH switch
ON. No beat note is ob-
tained with TUNE-OP-
ERATE switeh in
TUNE position. Beat
note is obtained when a
2.65 me signal 1s applied
through a 0.00065-mf ca-
pacitor to the grid of the
first a-f amplifier, ter-
minal 1 of V10,
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Symptoms

Probable trouble

Corrections

10.

11

12,

18.

14.

15.
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Rushing noise output of
receiver is not cut off
“when the transmitter
dynamotor is started.

Distortion.

Intermittent noise.

Excessive noise during re-
ception of signal.

Oscillation (indicated by
whistle .or howl).

Weak signal output.

10.

11.

12.

13.

14.

15.

Defective disabling relay S103.
Faulty disabling circuit.

Shorted audio coupling capacitor
C11 or C21. ’

Defective discriminator tube V7.

Defective discriminator ecircuit.

Defective tube, resistor, cr eca-

pacitor.

Defective volume control.

Faulty limiting.

Defective tube, poor shielding,
interstage coupling, or poor
ground connection to chassis.

Poor tubes.

Deafective d-a-v-¢ ecircuit.

Shorted plate ecircuit or screen
bypass capacitor.

Open coupling capacitor.

Receiver not properly alined.

7 e e

10.

11.

12,

13.

14.

15.

Replace.
Make continuity checks.

Replace.

Check tube and replace.
Check disecriminator alinement and
circuit values.

Gently tap and slightly move all
tubes, resistors, capacitors, and
soldered connections with an in-
sulated prod to locate loose ele-
ments in tubes or loose connec-
tions of any component.

Replace.

Check V5, V6, and associated
stages.

With the TUNE-OPERATE switeh
at TUNE, ground grids of vari-
ous stages through a 0.001-mf
capacitor, working from output
to input. Grounding the grid of
the faulty stage will not stop
the oscillation. Check the sus-
pected stage.

Check tubes and replace.

Check V9 and d-a-v-¢ circuit.

Check plate voltage to localize
faulty capacitor and replace it.

Bridge each coupling capacitor with
one of same size. Replace defec-
tive capacitor.

Realine,

I
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" GAUTION: DANGEROUS VOLTAGES ARE EXPOSED"

et

I
CcLsp Ot

i & Mews

GREEN LEAD
FUSE F1I
—

L
WHITE LEA

BATTERY
VOLTAGE HERE

LEFT SIDE VIEW OF RECE!IVER, COVER REMOVED, SHOWING DC
POTENTIALS BETWEEN THE DESIGNATED TERMINALS AND THE
RECEIVER GCHASSIS ON METER OF 1,000 OHMS PER VOLT.

NOTES:

7.
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ALL VOLTAGES SHOULD BE MEASURED BETWEEN THE DESIGNATED TERMINAL AND THE RECEIVER CMASSIS.
ALL SWITCHES EXCEPT THE TUNE-OPERATE AND THE ON-OFF SHOULD BE IN THE DOWNWARD POSITION.

VOLTAGES GIVEN ARE AVERAGE READINGS. ‘A RECEIVER WHICH IS OPERATING SATISFACTORILY NEED
NOT BE SERVICED JUST BECAUSE CERTAIN READINGS DIFFER FROM THOSE GIVEN AS DIFFERENCES IN
MANUFACTURED - EQUIPMENT CAUSE VARIATIONS IN VOLTAGES.

FIGURES GIVEN ARE BASED ON 12 OR 24 VOLTS FROM THE BATTERY. FOR OTHER BATTERY VOLTAGES THE
READINGS GIVEN SHOULD BE ADJUSTED IN PROPORTION.

ACCURAGY REQUIRES THAT ON MEASUREMENTS WITH A METER OF 1000 OHMS PER VOLT, FULL-SCALE
READING MUST BE HIGHER THAN THE EXPECTED VOLTAGE.

. VACUUM TUBE VOLTMETER MEASUREMEN.TS ARE BASED ON A VOLT-OHMMETER 1-107 OR EQUIVALENT.

& MEANS NOT TO EXCEED 0.5 VOLTS ON METER OF 1000 OHMS PER VOLT. TL56203S

‘ ®
Figure 93. Radio Receiver BC-605—(*), voltage diagram.
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STAGE-BY-STAGE GAIN DATA FOR TROUBLE LOCGATION

R

INPUT CONNECTION % FREBEUSETNCY Tolggg;ATEEog(‘)TJEECH lc'i\ﬁ'%ggon}l}éﬁg ;g:oﬁgg%e ou;ré’ggmrgsgii

FERM .G OF V6 AND CHASSIS| 2.65 MC 1VOLT 16 VOLTS (APPROX.)400 CPS
IR < B 2 VOLTS (MAX)

TERM.G V5 © - g 0.05 VOLT (APPROX) )6 VOLTS (APPROX1400 CPS.
TR R B 0.t VOLT (aPPROX.)

TERM.G " Va4 " N i 1500 MICROVOLTSIAPPROX.)| 16 VOLTS (APPROXI400CPS. |
T - - 3000 UV _(APFROX.)

TERM.4 " Vo " - - - — 50 MICROVOLTS (MAX.] | 16 VOLTS (APPROXJ400CPS.
e W B G 100 AV (MAX.)

I = 28 MC : 300 MICROVOLTS(APPROXJ | 16 VOLTS (APPROX.)1400CPS.
S B G W 600 _AV_(APPROX)

TERME ~_ VI " " B 150 MICROVOLTS(APPROX1| 16 VOLTS (APPROX.1400CPS.
W e B g 200 UV (APPROX.)

TERM.G" VI " B g 15 MICROVOLTSIAPPROX.) | 16 VOLTS (APPROX.)400CPS.
s g - "3 OV _(APPROX.)

ANT. AND GND TERMINALS| 20 MC T OV _{MAX) -
T = T 28 MG T MIGROVOLT INPUT 11 VOLTS(APPROX.) (50 GPS.
e " " i - . 20 " " 400 "
W W B I B - 20 " " 1000~
- O 0 i R g " v 2500 "

e 0 W 1 g g P ~ 5000 "

TERM.5 OF V8 AND CHASSIS|1000 CPS.4 T voLT " 2 " v 1000 "

TERM.| © VIO " " " i P 1000 "

* THE SIGNAL GENERATOR GONNECTION SHALL ALWAYS BE MADE THROUGH A .006 MF SERIES, CAPACITOR
Hx APPLY | VOLT OF 2.65 MEGACYCLES BETWEEN TERMINAL 4 OF V6 AND GHASSIS TO 0BTAIN THE EQUIVA=
LENT “CATHODE" METER READING. BETWEEN 4 AND S MICROAMPERES SHOULD BE OBTAINED.
%% SQUELCH SWITCH OFF AND VOLUME CONTROL IN MAXIMUM CLOCKWISE POSITION. A FREQUENCY MODULA~
EVIATION) IS REQUIRED FOR OUTPUT MEASUREMENTS INVOLVING R F. .

TED SIGNAL GENERATOR {(£!5 KC D
AND LE. INPUTS. SPEAKER SWITCH SHOULD BE IN OFF POSITION WHEN MEASUREMENTS ARE MADE.

THIS MEASUREMENT MAY BE MADE IF AN AUDIO FREOUENCY SOURCE 1S AVAILABLE.

N
VOLTAGES AT TERMINALS OF FL AND LCU UNITS VOLTAGES AT VACUUM TUBE SOCKET TERMINALS
1000 OHM PER VOLT VOLTMETER MEASUREMENTS
FL UNITS LCU UNITS { SEE NOTES 587) )
TERMINAL VOLTAGE TERMINAL VOLTAGE 12 VOLT BATTERY
1000 OHM VAGUUM 1000 OHM VACUUM TERM. NOS, Vi v2lv3aiva |v5| ve [v7 | v8 VS (VIO -
PER VOLT TUBE PER VOLT | TUBE ! o l0 o| 9 Of- 2 of of eof o
METER  |VOLTMETER METER  |VOLTMETER z. of 12 oy izf 12 l2| & of 70
(NOTE 5 87)} { NOTE 6) (NOTE 5 B 7)|{ (NOTE 6) 3 of ¢ 7s| o} o] o5 5)185] 15105
— = 4 o ol ol o o o|ss| o] o} ¢
| 5 75 : r = 5 ol 1.2] @] o] o| os] 5| of ofi3s
. 10 e 2 ° 2 6 1as| so| ol us|so| ss| of o] s| b
z o . ; o o 7 ef 6| 6] ol of 12| 6| o s| &
3 : ps 3 b o 8 175} 70| o}17s| 55| ss[ss| &| o] 12
[ 180 185 7 0 ) 24 VOLT BATTERY
6 o -2
8, ° 2 ! o] of o] o] of of o] o ef o
2 ol 12| o| r2| 12| 8| 12| 18| 0|70
FL2 Lcu2
' =T ™ ; 75 50 3 of ol 7s| o] of o5] s| S| 15|0.5
2 ne 44 2 s 180 4 ol ol ol o o] eolss|mal of e
: o pe s o o 5 ol 12| o| 0] 0] 0.5 5| o e[135
. o o . o o 6 145] 40| o|us| 90| 55| o| of s{ o
7 el 6| 6| o] 24 12 18] 24| 18] 6
: 'Bg 'f: : LB% '550 8 175] 70] olwrs|{ss| s55/5.5] 6] 24| 12
; - ': VOLTAGES AT VACUUM TUBE SOGKET TERMINALS
. Lous VACUUM TUBE VOLTMETER MEASUREMENTS (SEE NOTE 6)
; :55 668 ; 7% ”g 12 VOLT BATTERY
: . o 3 ° P TERM.NOS, | vt |ve [v3|va |vs| velvz|velveivio
: o o M 180 \8s 1 of of of ol of of of of 15{ o
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RESISTANCES AT TERMINALS
OF PG2 (ONMS)
VIEW OF TERMINAL
TERMINAL | RESISTANCE VALUES SIDE OF PG2
! o BEIG s -
2 85 ~7.0 L A
3456 OPEN Eipeaw
7 40-60
[] OPEN
k] 45—70
o OPEN
12 36=54
13 17,000 = 32,000
4 OPEN
15 7.0-10.6
16 17,18 [ OPEN
RESISTANCES AT TERMINALS
of PGi(owms) | el
TERMINAL[ RESISTANCE VALUES
! OPEN
2 )
a OPEN
3 800
45 OPEN
3 3600
7 250
8,9 OPEN
10 155,000
18 400,000
19,20,21 OPEN
22 50
23 OPEN
24 260,000
25 GPEN

VIEW OF
PRONG SIDE OF PG!
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NOTES:

I, ALL RESISTANCE VALUES SHOWN ARE MEASURED
BETWEEN THE RECEIVER CHASSIS AND DESIGNATED
TERMINAL POINT.

2. A VARIATION OF $£20% FROM TME INDICATED,
VALUES SHOULD NOT BE REGARDED AS AN
INDICATION OF A DEFECTIVE RECEIVER.

3. CERTAIN DISCREPANCIES MAY BE OBSERVED
BETWEEN THE SCHEMATIC ORAWING CONTAINED IN
THESE INSTRUCTIONS AND THE CIRCUIT LABEL
APPEARING ON THE RECEIVER. THESE - DISCREPAN-
CIES ARE DUE TO CHANGES MADE IN MANUFACTURE.
IN SUCH CASES THE CIRCUIT LABEL APPLIES.
NATURALLY, SUCH DISCREPANCIES MAY AFFECT THE
RESISTANCE VALUES INDICATED.

4. THE DYNAMOTOR MUST BE REMOVED BEFORE
MAKING ANY RESISTANCE MEASUREMENTS.

5. WHERE MODIFICATIONS DURING MANUFACTURE MAVE
CAUSED A CHANGE IN RESISTANCE, THE NEW FIGURE
IS SHOWN' IN THE COLUMN MARKED “MODIFIED”

LEFT SIOE VIEW OF RECEIVER = COVER REMOVED

¢lpLace

® ~N

@

ALL SWITCHES IN_THE “OFF “OR DOWNWARD
POSITION EXCEPT THE TUNE-OPERATE AND THE
RADIO AND INT.- INT, ONLY SWITGHES, WHICH SHOWLD
POINT UP. .

TURN THE VOLUME AND SENSITIVITY CONTROLS TO
THEIR MAXIMUM CLOCKWISE ROTATION.

. TO CHECK THE VOLUME CONTROL CONNECT THE OHM-

METER TEST LEAD TO TERMINAL 5 OF J3. WITH THE
VOLUME CONTROL AT MAXIMUM THE MEASURED
RESISTANCE SHOULD BE APPROX., 100,000 OHMS AND
SHOULD DECREASE TO 50 OMMS AS THE VOLUME CONTROL
IS TURNED TO ITS EXTREME COUNTERCLOCKWISE
POSITION.

TO CHECK THE SENSITIVITY CONTROL MEASURE THE
RESISTANCE FROM THE TERMINAL OF C25 TO WHICM
TME BLUE LEADS ARE ATTACHED. THE RES!STANCE AT
THIS POINT SHOULD VARY BETWEEN 50 AND 250,
OHMS AS THE SENSITIVITY CONTROL 15 ROTATED.

TL56204S

Figure 94. Radio Receiver BC-603—(*), resistance diagram.




RESISTANCES AT VACUUM TUBE SOCKET TERMINALS (OHMS) RESISTANCES AT FILTER TERMINALS
REGEIVER WHICH DOES NOT INCLUDE_R2!, RSSETC. (UNMODIFIED) .
TERMINAL | V1 v2 v v V5 ve vt va v | wvio FILTER | T RES|STANCE
1 ° o o o ° o o 0 |2MEG. | 1] MEG. UNMOD. | MOD. |
2 o Q% o gt r | g*x | sww | sek 5% |1 uec. | 2MEG. Lol . z:::: .zs:::
3 ) 100000 _| 40000 0 0 800 | 165000 | OPEN | 2500 | 2000 !2‘ oPEN 6::T
4 s00p00 | © OPEN __| 460,000 | 750000 | 500000 |155000 | 33000 [250,000 | i00poo = o Y
s [ 500 | 50,000 ) o 800 | 165p00 | 100000 | 250000 | 48000 o Tz 7000 | 70,000
6 48000 | 280000 | oPEN | 60,000 wpo0 | opew OPEN 1165000 | © 348 ) [
T 25%% | 25ee 4% % 0 SE% LRl 5®* Sk S ann w0 - T 3 N
@ 25000 { 80p00 | O 29,000 | 58,000 | 10000 | 155000 30 S B 2 oo T 000
- : 3 OPEN OPEN
: - a :26,000 20,000
5 50000 | 50,000
RECEIVER WHICH INCLUDES R21,R9S ETC. (MODIFIED) ] AMEG. | IMEG ]
] 0 0 ] 0 ) 0 0 .0 2MEG, 15 MEG. Leua ! 28000 | 20000 |
2 o a*% | o Xk | o%® | sk% | sE¥ s*#* |1 weG | 2mEG. z 23 23
3 0 00000 | 35000 [7) o 800 [ OPEN §700 2p00 3 | 90,000 | 40000 J
4 500p00 0 OPEN 450000 | 120000 | 280,000 | 155000 | 25000 | 230p00 | 100000 : ) IMEG. IMEG.
s ) $00_ | 50000 | © o 800 | 165,000 | 100000 | 250000 | 48000 FL 12 §3000 | 70000
s 48000 | 280D00 | OPEN 50000 | 90000 | 10000 | OPEN OPEN | 185000 | O 38 LSMEG. | SMEG.
7 2% | 25% % | Ok w 0 k% % SEx SH¥ SH* ARy : %:‘:; Y
8 21p00 | 70000 | O 21000 | t10poo | topoo | 155000 | 350 SH* 5% % — 3 o,
: 3 o 0
2% TUBE FILAMENT RESISTANCE SUBJECT TO LARGE VARIATION WITH HEAT. 4 as s
3 26000
s TSMEG. | _IIMEG. |
7 SMEG. | 10000 .
8 25MEG. 50
FL3 1.2 60000 _| 10000
3 o [
a 35 s
s 50000 | 3,000
6 SMEG. | 25MEG. |
[rie] [r1s] [c3] | ¢V €26\ | c22 _ 7 -25MEG. | 10000 |
(w10 s | % | w
] - ; e [T [ sseo | 3w .
c1ay R 7] : o 5 rr 53000
R 28 | 468 185000 | 165,000
fr2s | [R26] [r27] R 29 H 9000 |. 9000
RESISTANCE STRIP
RESISTANCES AT RESISTANCE STRIP
o | o t88, | o
RI6 2 MEG | MEG
RI3 .25 MEG 25 MEG
ci? [ | MEG
Ris - 50 . 25 MG
R 25 [ 2,500
RIS |_MEG .2 MEG
R24 50 0
cia 25 MEG [
R 26 2500 3700 .
R10 2 MEG 5 MEG [ RESISTANCES AT TERMINALS
€13 ] 1.2 ME6 : OF J3 (OHMS)
R27 3,700 6,200 N TERMINAL RESISTANCE VALUES
ci -SMES 12 WEG e A e T2 oPER ] =
: : ; 25 MEG 1.2 MEG - 3 17.000 ~ 32000
.25 MEG [ 0 2 MEG,
R 28 6,200 8,700 ] 100,000
C 26. 12 MEG 150,000 3 D)
R12 0 2,000 7,8 OPEN
R 29 8,700 21,000 9 6,000
c22 OPEN OPEN" 10 100,000
RE 150,000 45,000% 1 50
R 31 21000% 25,000% 12 250
Re3 30,000% 25,000% 13 [
R19 2 MEG 25,000% 14 10,000
Rig 2 MEG 2 NEG 15 17,000~ 32,000
G2 1 MEG 2 MEG 16,17 OPEN
# AVERA R Al =
GE RESISTANGE OF MODIFIED AND UN TL562045-4

SIODIFIED RECEIVERS. :

®
Figure 94—Continued.
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Section XVIl. TROUBLE SHOOTING
TRANSMITTER

160. General

a. The following procedure is designed to
locate trouble in a transmitter quickly and With
as little damage as possible to the transmitter.
A report from the operating personnel on the
trouble experienced will usually facilitate re-
pair. A trouble-shooting chart is also provided
in paragraph 169 to help localize the trouble.

b. The location of trouble in Radic Trans-
mitter BC-604—(*) will also be facilitated by
reference to the figures listed in paragrapn
137b.

161.  Visual Inspection

Remove all covers from the transmitter and
inspect for obvious defects. These may include
broken parts, burned resistors, bent capacitor
plates, bent pins on the conmnection plugs, or
loose pieces of wire or metal. There may be
broken gears or the rack connecting the seiector
to the tuning capacitors may be out of aline-
ment. Check for loose tubes or looseness in
the grip of the socket receptacles on the contact
pins of the tubes. A check for loose wires
should also be made and any broken leads re-
paired. Clean the inside, both top and bottom,
with compressed air, paying especial attention
to the selector mechanism.

Note. If an air hose is used, be sure any water
condensed in it is blown out before applying the air
stream to the equipment. Use only air intended for
cleaning purposes and do not blow hard enough to
dislodge or damage any apparatus.

162.  Preliminary Precautions

Caution: When the transmitter is operated
with covers removed, dangerous voltages are
exposed.

Never run the dynamotor for long periods in
either the RECEIVER TUNE or OPERATE
position. The design requirements of the dyna-
motor are based upon 5 minutes operation with
15 minutes off. In addition to this, prolonged
operation of the set may cause objectionable
heating effects within the transmitter. Never
start the dynamotor with the TRANSMITTER
ON-OFF switch (filament switch). The dyna-
motor should be started with the RECEIVER
TUNE-OPERATE switch or the microphone
-switch after the filaments have been heated
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(by closing the TRANSMITTER ON-OFF

" switeh) for about 5 seconds.

163. Power Supply Check

a. Lay the transmitter on its side with the
panel up so that the meter may be read and
the under chassis parts seen. There should be
no microphone connected to the set and the
RADIO - INTERPHONE switch should be
thrown to RADIO.

b. Plug in auxiliary Cord CD-786 to con-
nect the battery to power receptacle PG101
on the transmitter. If the dynamotor starts,
look for a stuck dynamotor relay or shorted
relay contacts.

¢. Turn the TRANSMITTER ON - OFF
switch to ON. The green signal lamp should
light. If the lamp does not light check for a
burned out pilot lamp or loose wiring at ter-
minals 1 and 2 of PG101. Watch carefully for
other obvious trouble as soon as the switch is
turned on. If desired a voltmeter may be con-
nected across the power supply during the
above tests. Operating the filament supply
switch as above should not cause an appreci-
able change in the voltage reading if no trouble
is present. If the dynamotor is short-circuited
the main fuse will open or there will be a con-
tinuous low voltage reading when the dynamo-
tor starts. Assuming that the dynamotor does
not start when the filament switch is operated
and that no other trouble is noticed after oper-
ating the switch, a microphone may be con-
nected to the set. Momentarily operate the
microphone push button and note that the
dynamotor starts. If the dynamotor does not
start, inspect relay S102 for breakage, contact
failure, or defective wiring. Inspect the dyna-
motor jacks and wiring. Check the dynamotor,
also the microphone cord and jack. The dyna-
motor may start but may indicate by high
speed whine that it is operating at no load.
Inspect for an open high voltage fuse and
other open-circuit trouble on the high voltage
supply leads. If the dynamotor starts but op-
erates at low speed, check for a high voltage
overload. Remove the high voltage fuse. If
the dynamotor still labors, remove the battery
cord from the set and determine the origin of
the short circuit. Also check the dynamotor.




164. Check on R—F Stages _
Assuming that the dynamotor starts satisfac-
torily and that no other trouble is noticed upon
Operating the microphone push button, proceed
to a rough check of the operation of the r-f
stages. '

a. Check to see that all crystals are in place.

Caution: High voltage is present on the
crystal pin jacks when the transmitter is oper-
ating. ;

b. Operate the push button for the highest
frequency channel. Place the RADIO-INTER-
PHONE switch on RADIO, the RECEIVER
TUNE - OPERATE switch on RECEIVER
TUNE and the TUNE-ANT CUR switch on

TUNE. Turn the meter switch on the right.

end of the transmitter to position 2 and observe
the oscillator output to the first r-f stage. This
current will be considerably different for crys-

tal of different activity. Any reading is prob-

ably satisfactory.

Note. This current may be high for sets with a
1,000-ohm R106. (See par. 183d(4).)
Operate the meter switch successively to posi-
tions 3, 4, 1, and 5, observing the grid current
to the rectifier, doubler, tripler, and power
amplifier. The current readings given in the
following table now may be used as a guide but
it is recommended (on account of tube and
circuit variations which may be wide) that
the normal current readings for each trans-
mitter be recorded for use in locating trouble.
If a considerably different reading from that
shown in the table is obtained at one point,
trouble may be indicated near the point of such
reading. Voltage and resistance readings in
accordance with figures 99 and 100 should be
made at the stage in which trouble is suspected
to be present and if necessary the tube in that
stage may be replaced. Low voltage readings
indicate short circuits or high series resistance;
high voltage readings in general indicate de-
fective tubes or open circuits or shorted series
resistors.

¢. Start the transmitter and check the se-
lector adjustment by depressing the No. 1 push
button and observing the maximum meter de-
flection as the gang capacitor is varied slightly
against the restoring force of the selector
springs. Do not attempt to rotate the capacitor
control more than q few degrees. The meter
" should indicate a maximum deflection at the

Transmitter set to receiver tune

; -
Metext switch 1 9 3 4 5 ] <
positions
Circui Tripler| 1str-f! Rect |Doubler P-a Total
ircuit rid | grid |grid |grid |griq |Pi2teand
& € & £ & screen
Meter reading
(20 me) ... 20 40 20 25 30 35
Meter reading )
(27.9 me).. 30 25 25 40 40 35

capacitor setting determined by the selector.
If the selector does not properly position the
gang capacitor it should be reset in accordance
with paragraph 188. Repeat this check for
other push buttons. If the set has been cor-
rectly tuned, incorrect alinement of the set
may be indicated by failure to obtain sufficient
drive in the later stages as indicated by the
panel meter readings. In checking the readings
in positions 1 and 3, incorrect tuning may be
indicated. '

d. Do not operate with the switch on RE-
CEIVER TUNE for more than a few minutes
at a time. If no trouble is indicated by the
meter readings with the push button for the
highest numbered channel operated, take simi-
lar readings on the other channels in sequence.

165. Tuning Check
If the above meter readings indicate need for

- tuning the channels, perform the tuning ad-

Justments in accordance with paragraph 188
and check as discussed in paragraph 164.

[66. Power-Amplifier Check

To check the operation of the power amplifier
throw the RECEIVER TUNE-OPERATE
switch to OPERATE and the RADIO-INTER-
PHONE switch to RADIO. Throw the TUNE-
ANT CUR switch in the ANT CUR position
and see if the power output can be varied by
variation of the antenna trimmer capacitor.
An antenna (par. 185b) must be connected for
this test. Also read the plate current (meter
switch in position 6 and TUNE-ANT CUR
switth on TUNE) with the RECEIVER
TUNE-OPERATE switch first at RECEIVER
TUNE and then at OPERATE (MIC. button
pressed). The difference in readings should
give the normal p-a plate current, Watch for
sparking and overheating in the pb-a tube it-
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self. If there is output from the preceding
stage and none from the power amplifier,
cneck the voltage and resistance readings for
the stage and the tube itself. Also check its
alinement.

167. Check of Audio Stages
Replace the bottom cover plate and place the

transmitter on the mounting for check with
the associated receiver. Turn the SIDETONE
(or INTERPHONE on some transmitters)
control to maximum and operate the transmit-
ter on INTERPHONE. Speak into a micro-
phone. Sidetone should be heard in the asso-
ciated receiver. As an over-all check of the
audio stages and the transmitter itself, oper-
ate the transmitter on RADIO and listen on

. 169. Transmitter Trouble-Shooting Chart

——.

the recewver of another set. This should give

- a satisfactory check for both operation and

noise in the transmitter. If there is trouble in
the audio stages make a voltage and resistance
check of both stages. Operating the transmit-
ter on both RADIO and INTERPHONE with
its own receiver also gives a satisfactory check
of the operation of the control circuits.

168. Intermittent Trouble
Whenever a complete inspection of a transmit-

ter is made every effort should be made to lo-
cate and clear intermittent trouble. This may
be done by complete inspection of parts and
wiring and many intermittent troubles may be
made to recur by gently shaking or.jarring the
transmitter.

Symptoms

Probable trouble

Corrections

1. Pilot lamp does not light
when the TRANSMIT-
TER ON-OFF switch.is
turned to ON. Transmit-
ter normal otherwise.

. Set dead. Pilot lamp and
tubes do not light.

3. Pilot lamp lights but dyna- 3.

motor cannot be started.

cuit.

2. Dead battery.

o

1. Burned out lamp.
Open connection in pilot lamp cir-

Open battery leads or connection.
Defective relay S102. 3.
Poor contact of dynamotor jacks.
Defective dynamotor.

1. Replace.
Replace.

2. Replace or recharge.
Repair or replace leads.
Replace.

Clean jacks.

See paragraph 171.

4. Dynamotor operates at no 4, Open fuse F101. 4. Replace.
load as indicated by high Open circuit in high-voltage sup- Repair.
speed whine. ply leads.
5. Dynamotor operates at low 5. High voltage overload. 5. Check for a resistance reading of
speed. 4,500 to 5,500 ohms between ter-
minals 4 and 8 of power input
plug PG108. If resistance read-
ing is low, check for shorted
- ) ) plate or screen capacitors.
8. Dynamotor can be turned 6. Faulty interphone wiring. I 6. Check for open or grounded inter-

on by local microphone
or RECEIVER TUNE
position of RECEIVER.:
TUNE-OPERATE
switch but cannot be
turned on by remote in-
terphone microphone.

7, High meter readings (par. 7. Excessive excitation.
164). Bias failure.
Plate voltage failure.
Insufficient loading.
8. Low meter readings (par. 8. Grid circuit off resonance. 8.
164). :

9. Grid current of one stage 9.
gradually decreasing
daily.

Tube in preceding stage failing. 9.

phone wiring.

7. Make voltage and resistance check
“ of suspected stage. Also check -
alinement.

Same as step T.

Replace defecﬁve tube.

10

. No meter reading in one
stage only.
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10.

Excitation failure.
Grid circuit off resonance.
Open grid circuit.

10.

Same as step 7.



' Symptoms

Probable trouble

- Corrections

11.

12,

13.

14.

15,

16.

On any one channel, the
meter indicates in posi-
tion No. 6 only.

Erratic reading.

Meter attempts to read
backward. N
ANT CUR reading low.

Power amplifier current
reading. This reading,
which should be about 30,
is the difference between
the readings taken when
the meter switch is in
position No. 6, the
TUNE-ANT CUR switch
is at TUNE, and the
RECEIVER TUNE-OP-
‘ERATE switch is first
at RECEIVER TUNE
and then at OPERATE
(microphone button de-
pressed).

. High reading.

. Reading gradually increas-

ing daily.

. Low reading.

. Reading gradually decreas-

ing daily.

. No reading.

No sidetone.

11.

12.

13.

14.

15.

16.

"‘Defective tube.

Defective crystal oscillator tube

V107.

Defective crystal.

Intermittent circuit in bias sup-
ply.

Intermittent in preceding stage.

Coupling capacitor to preceding
stage shorted.

Antenna trimmer capacitor mis-
alined.

See substeps below.

. Plate circuit off resonance. a.
Loss of excitation.
Gassy tube V104,
. Gassy tube V104. b.
. Low plate voltage on V104, c.

Insufficient loading.
Low filament -emission.

. V104 filament emission decreas- d.
ing.
. Defective antenna relay S101. €.

Upen plate circuit.
Faulty audio circuit.

11.

12.

13.

14.

15,

16.

Replace.

Replace.
Repair. _

Replace.
Repair.
Replace.
Readjust.

See substeps below.

Retune.
Check C121.
Replace.
Replace.

Check resistance to ground.
Check tuning and alinement.
Replace V104.

Replace V104.

Replace.

Repair.

Wind a length of wire around the
sleeve of the PL-55 headset
plug and. ground the other end
of the wire to the transmitter
chassis. Connect a 0.05-mf ca-
pacitor to the tip of the headset e
plug. Depress the microphone
button, speak into the micro-
phone, and touch the capacitor
lead of the headset to the upper
terminal (white with black
tracer) of microphone jack J102,
Speech should be heard. If not,
check the microphone circuit.

In a similar manner touch the ca-
pacitor in turn to the following
points: plate of V105, plate of
V106, terminal 1 or 7 of TS401
on the mounting. Loss of sidetone
between any two points indi-
cates the trouble point. Make
tube checks and resistance and
voltage measurements of the
faulty stage or circuit.
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Figure 99. Radio Transmitter BC-604—(*), voltage diagram.
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Section XIX. REPAIRS

172. Replacement of Parts in Mounting
FT—237—(*

@. METHOD FOR REMOVING COAXIAL CABLES
FroM L AND T CONNECTORS. (1) Remove the
covers from the rear and end channels of the
mounting.

(2) Unsolder at the ground clips the ground
wires running from the ferrule of the coaxial
cable to the ground clips in the channel; re-
move the varnished sleeving and bend the
wires back from the channel.

(3)- Remove the cover clips from the con-
nectors and unsolder the connecticns inside
the connectors.

(4) Loosen the Bristo setscrew .on the un-

der side of the connectors, cut the tie strings
which hold the coaxial cable in position and
pull out the coaxial cable and connectors from
the rear channel.

(5) Cut the tie strings holding the coaxial
cable in position in the end channel, unsolder
the connection between the coaxial cable and
the capacitor, remove the screw and nut
from the coaxial cable ground clamp and pull
out the coaxial cable from the end channel.

(6) With the comnector held in a pair of
gas pliers in the left hand, place the connector
against the tip of a 200-watt soldering iron
(held stationary) and remove the cable from
the cormector by pulling with the right hand
when the solder in the connector has been
heated sufficiently to become fluid. Remove the
excess solder from the connector by tapping
it while hot against a solid object. (This per-
mits ready re-use of the connector.) The
ground clip at the end of the coaxial cable may
be removed and prepared for re-use in the
same manner as for connectors.

b. METHOD FOR SOLDERING COAXIAL CABLES
T0 L AND T CONNECTORS.
ground wire to the ferrule by wrapping bare,
tinned 22-gage wire approximately three-quar-

ters of a turn around the cable close to the

ferrule and approximately 3 turns around the
ferrule as close to the end of the ferrule as
practicable. (The wire should be twisted
around the open (flat) bead end of the cable.)
Spot solder the wire to the ferrule (one spot)
and cut off the wire end wrapped around the
cable. The other end of the wire should be left
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(1) Assemble the -

——a

approximately 3 inches long. Do not heat the
coaxial any more than is absolutely necessary

~ to solder it, otherwise the beads in the coaxial

cable will soften.

(2) Insert the cable into the connector (L
or T) far enough so that the bead is approxi-
mately 1/16 inch inside of the milled-out por-
tion of the connector. With the connectur and
the cable held in a vertical position, solder the
ferrule of the cable and the ground wire to
the connector, using a 200-watt soldering iron
and avoiding unnecessary heating of the cable.

(8) With the cable in a horizontal position,
solder the ground clamp to the ferrule at the
end of the cable. To avoid twisting the cable,
solder the ground clamp at approximately 90°
to the long axis of the portion of the connector
having the Bristo setscrew.

(4) Place the cable in a position adjacent
to and approximately parallel with the rear
channel. Assemble the varnished tubing on the
ferrule ground wires and connect and solder
the ground wires to the ground clip -t the J—
401 and J-402 receptacles.

(5) Place the coaxial cable in the channel,
push the connectors into position on the r-f
terminals of the J—401 and J—402 receptacles
and tighten the Bristo setscrews with a 3/32-
inch Bristo hexagonal wrench. Assemble the
ground clamp-in the end channel with the screw
and nut. .

(6) Inside the connectors, twist together,
solder and clip the coaxial cable wires and
the wires from the r-f terminal on the J-401
and J-402 receptacles.

Note. Make sure that the beads are in position on
the wire from the r-f terminals on the receptacles
before twisting the wires together. If necessary, re-
place the beads.

Twist together, solder and clip the coaxial wire
and the capacitor terminal in the end channel.
(7) Tie the coaxial cable to the hexagonal
nut of the plunger pin assembly and to the
local cable (approximately seven ties).
(8) Replace the channel covers.

173. Replacement of Parts in Radio Receiver
BC—603—(*)

@¢. RELPACEMENT OF PUSH-BUTTON SELEC-
TOR. To replace a push-button selector (tuner)
unit in a receiver the following operations
must be performed in removing the unit.




or parts of the filter assembly, has resulted in
_bremature failures and consequent short oper-
ating life. The discontinuance of all major
repair operations is, therefore, deemed neces-
sary and, beyond preventive maintenance, only
minor repair operations or the complete re-
placement of dynamotors is authorized in any
repair organization. )
b. The above limitations should be kept in
mind when using the dynamotor trouble-shoot-
ing charts. For further information, refer to

Section XVIIl. TROUBLE SHOOTING
DYNAMOTORS

170. General

a. A trouble-shooting chart for the dynamo-
tors is given in paragraph 171. However, all
of the indicated corrections are not authorized
in the field. According to TB SIG 134, field
reports and laboratory tests have shown that
major repair operations on dynamotors, such
as armature or field coil rewinding, commu-

tator replacement, armature ball bearing re-
placement, or replacement of any part other
3 than brushes, brush assemblies, brush holders,

171.

Dynamotor Trouble-Shooting Chart

TB SIG 134.
¢. Schematic and wiring diagrams are given
in figures 125, 126, and 127. -

Symptoms

Probable trouble

Corrections

1. Failure to start, or dynamo-
tor stops. :

"~

o

2. Excessive arcing at brushes.

3. Rapid brush wear.

4, Excessive noise picked up in
Radio Receiver BC-603-
().

5. Excessive noise and vibra-
tion.

1. No d-c supply; open or loose con-
nection.
_ Brushes not seated properly; dirty,
sticking, or worn brushes.
Poor commutation; dirty or rough
‘commutator.

Worn bearings; armature strikes
pole faces or connections,

Defective armature; short-circuited
or open-circuited.

2. Poor commutation; dirty or rough

commutator.

Brushes not seated properly; dirty,
sticking, or worn brushes.

Defective brush spring.

Short circuit between bars; dirty
commutator.

Open-circuited armature coil.

3. Excessive arcing.

High mieca.
Dirty commutator.

4. Sparking at commutator.

Loose connections.
Capacitor open- or short-circuited.

5. Armature striking internal wiring.
Armature striking pole pieces.
Worn bearings.

1. Check d-¢c supply and tighten con-

nections.

Remove brushes. Clean theroughly
and reseat or replace as required.

Clean commutator and brushes; if
rough, sand with No. 0000 sand-
paper, turn commutator and un-
dercut mica. :

Replace bearings.

Replace armature.

2. Clean commutator and brushes; if

rough, sand with No. 0000 sand-
paper, turn commutator and un-
dercut mica.

Remove brushes. Clean thoroughly
and reseat or replace as required.

Replace brush assembly.

Clean commutator, or replace arma-
ture.

Replace armature.

3. See step 2 above.

Replace armature.
Clean commutator and brushes;
smooth with No. 0000 sandpaper.

4. See step 2 above.

Tighten connections.
Replace capacitor.’

5. Rearrange wiring.
Replace bearings.
Replace bearings.
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(1) Connections to be unsoldered. Unsolder A

seven (sometimes eight) electrical connections
+ at the tuner unit (channel selector) to release
it from other receiver apparatus.

(2) Screws to be removed. (a) Remove the
four screws releasing the front guard of the
receiver,

(b) Remove the e1ght screws releasing the
front panel. ‘

(¢) Loosen the five screws in the rear of
the tuner, releasing the tuner unit from the
receiver chassis.

(38) Method of replacing tuner (channel se-
lector) wmit. T repilace a tuner unit in Re-
ceiver BC-603-(*) the tiollowing operations
cessary :
¥ith the front pane‘l guard and front
noved from the receliver the tuner unit
‘2d through the front panel opening
‘chassis.

e unit is loosely fastened to .the
v five screws. See step (e) for tight-

.":.th the tuner loosely in place the
sel is added, with its apparatus, and
“vecurely to the chassis by eight

“the front panel guard to the re-
“ng it firmly with four screws.

( R ament step (b) above by securing
the tunér- ~imlv ¢n the chassis with the five
screws in the rear of the<dmuner. This procedure
of fastening the five rear screws miask be ob-
served to avoid setting up strain while tlght‘en-
ing the two front screws which hold the tuner
in position. (The six other screws which hold
the. front panel do not affect the tuner.) Such
possible strain might permanently impair the
accuracy of the tuner. Check to see that all
push buttons operate smoothly and do not blnd
on the receiver panel.

(f) Resolder the seven (sometimes eight)
electrical connections at the tuner unit.

b. REPLACEMENT OF PUSH BUTTON (PLUNG-
ER ASSEMBLY) IN CHANNEL SELECTOR. (1)
Release the push button setting as described
in paragraph 189. Release all push buttons.

(2) Removal of screws. (a) Remove four
screws to release the front panel guard.

. (b) Remove eight screws to release the
front panel.

(¢) Remove four flathead screws to release

——ms

the tuner front plate and latch plate assembly.

(3) Removal of latch plate and push-button
assembly. Puil the lower end of the latch plate
assembly outward slightly. Grasp the edges
of the latch plate just behind the face plate
and pull the latch plate downward. Pull the
entire assembly outward gently to prevent
Jamming and nurse the top end of the latch
plate past the edge of the mounting bracket.
Pull the assembly further until it separates
from the connecting rods.

(4) Substitution of push button. With the
push buttons hanging downward, pull the latch
plate back against its -spring. Remove the
faulty button and replace it with a new button

- making sure that the notch is in line with the

notch on the other buttons. Allow the latch
plate to return to normal.

(5) Replacement of latch plate and push-
button assembly. Line up the latch plate as-
sembly with the connecting rods. Release the
latch plate and mesh each button separately,
starting at the top. When all are properly
meshed, pull all buttons forward so that the
latch plate can release and hold them. Push
the assembly into place carefully by nursing
the latch plate past the mounting bracket while
the latch plate is pulled down. When it is in
position, release the latch plate and replace the
flathead screws to hold it in place. Replace
the front panel and the front panel guard. Set
the push buttons for the desired channels as
described in paragraph 189.

174. Replacement of Parts in Radio Trans-
mitter BC—604—{*)

a. REPLACEMENT OF PUSH-BUTTON SELECTOR
UNIT. The following operations must be per-

formed in replacing a push-button selector unit

of a transmitter:

(1) Connections to be unsoldered. (a) Un-
solder the short and long coaxial cables at an-
tenna post A om the rear of the front panel.
Also unsolder R155 from this post.

(b) Unsolder the short coaxial cable at an-
tenna relay S101.

(¢) Unsolder at relay S101 capacitor C161
which connects a long coaxial cable to this
relay.

(d) Unsolder, at the relay, the bare wire
which connects the top of coil L111 to the
antenna.
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(e) Unsolder, at the bottom of output coil

L110, the bare wire (covered with varnished

tubing) which leads to power amplifier screen
resistor R114 located in the bottom compart-
ment of the chassis. Also unsolder the black-
red wire leading from the coil to the local cable
of the transmitter.

(f) Unsolder, at insulated stud E, the bare
wire leading to the bottom of the left-hand
tuner contact spring assembly.

(9) Unsolder, at the crystal oven, the 10
electrical connections to the tuner spring con-
tact assembly.

(2) Screws to be removed. (@) Remove the
screw on top of the selector to release the
ground terminal lug and wire leading to ground
post G on the rear of the front panel.

(b) Remove six screws from the thermo-
couple, releasing it from its electrical connec-
tions and mounting.

(¢) Remove the screw which secures to the
top of the tuner, the ground lug to which are
connected the ground wires leading to the fer-
rules of the short and long coaxial cables.

(d) Remove the screw from the top of the
tuner, releasing the clamp that holds the long
coaxial cable in place across the top of the unit.
Carefully bend this cable to the left so that it
will not interfere with vertical movement of
the tuner.

(e) Remove four screws, releasing antenna
relay S101 from its location. Rotate the relay
upward and to the right.

(f) Remove the gear from the bottom end

of the tuner shaft by loosening the setscrew
with the Briste? wrench, and remove the rudk

connecting the “fliner to the six- gang cafpac1tor

(9) Remove the three screws at fhe base of
the tuner, releasing it from the c,nass1s

(k) Remove the four screws’ in the panel
guard and remove the guard; uniscrew the seven
front panel screws and rotate the panel about
its right-hand edge (where calles are located)
to remove the panel apparatus; from the panel
opening. Lift the channel felector unit out
through the top opening of’ the transmitter.

(3) Method of 1em0untrmg channel selector.
(a) With the front panel guard removed and
the front panel swung lout of the way, insert
the selector unit into £he chassis through the
top opening of the transmitter.

(b) Loosely fasten the unit to the chassis
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by the three screws applied into the base of
the selector through the bottom opening of the
transmitter. ‘

(¢) Repeat in reverse order the remaining -
steps of (1) and (2) above with the exception
of step (2) (f).

Caution: When fastening the tuner firmly
in position (after the front panel and its ap-
paratus have been secured to the transmitter),
observe that the tuner shaft rotates freely; if
it does not, loosen the three mounting screws
and shift the tuner until the tuner shaft is free
to rotate without binding action. When locat-
ing the front panel and t:une: ‘n position, make
sure the push buttofis do not rub in the panel
openings.

(d) With the six-gang capacitor fu’
gaged and the pim (on the disk by wr
capacitor is manually rotated) restin-
the front stop in the semicircular o
the right end of the chassis, and wit
gle-section tuning capacitor at the {
tuner also fully closed (maximum cap.
insert the gear on the tuner shaft,
the rack in place, and securely tighte
screw on the gear. Note that the r-
trally located ard that it may be n
back and forth over its total trav

b. REPLACEMENT - OF CAPACITO.
(INCLUDING SIX-GANG CAPACITOF
MER CAPACITOES). To remowsesnd . . lace a ca-
pacitor assemkbly in a .atvcansmitter the following
operatlomzs Uré necessary :

D) Co'rmectzons to be unsoldered. Unsolder,

TRIM-

./through the bottom opening of the transmitter,

all wires connecting to the six-gang capacitor.

(2) Screws to be removed. (a) Remove at
the left-hand end of the gang capacitor, the
screw which holds a bracket and msulated ter-
minal in place.

(b) Through the top opening of the trans-
mitter remove the four screws which secure
RADIO-INTERPHONE relay S104 to the top
of the capacitor assembly.

(¢) Through the bottom of the transmitter
remove four screws from the trimmer capaci-
tor assembly bracket, releasmo the entire ca-
pacitor assembly from the chassis.

(3) Replacement of capacitor assembly. Re-
move the capacitor assembly; replace with a
new unit and reassemble in the reverse order
from steps (1) and (2) above.




_ASSEMBLY)

¢. REPLACEMENT OF GANG CAPACITOR IN
GANG CAPACITOR ASSEMBLY.

(1) Repeat the operations of b(1) and (2)
above to release the entire capacitor assembly
from the transmitter chassis.

(2) Unsolder all electrical connections be-
tween the six-gang capacxtor assembly and the
trimmer capacitors.

(3)- Remove four elastic stop nuts on the
six-gang capacitor - assembly to release the
bracket on which the associated trimmer ca-
pacitors are mou: ated.

(4) Separate the six-gang capacitor from
the trimmer capacitor assembly bracket re-
hieased Wy the stop nuts.

(5) Replace the six-gang capacitor with a
new unit and reassemble, with the trimmer

_capacitor assembly, into the transmitter chassis.

d. REPLACEMENT OF TRIMMER CAPACITOR As-
SEMBLY. (1) Repeat the operations of ¢(1) to
(4) above.

(2) Replace the trimmer capacitor section
with a new unit and reassemble, with the six-
gang capacitor assembly, into the transmitter
chassis.

e. REPLACEMENT OF PUSH BUTTON (PLUNGER
IN TRANSMITTER CHANNEL SE-
IJECTOR To remove and replace a selector push
button . the transmitter the followmg opera-
tions are perfouned

(1) Unsolder the long and short coaxial
cables at antenna post A on the rear of the
front panel.

(2) Remove the screw from the frame at
the top of the selector unit to release the ground
terminal wire leading to ground post G on the
rear of the front panel.

(3) Remove the tie-string which supports
the short coaxial cable in position near the
left-hand post of the panel meter.

(4) Remove the four screws holding the
front panel guard.

(5) Remove the seven screws holding the
front panel and rotate the panel outward about
its right-hand edge.

(6) Remove the four screws on the tuner

‘front plate and latch plate assembly in order

to release the push buttons.
(7) Pull .the defective plunger (push but-

ton) forward to separate it from its associated
rod.

(8) Replace the plunger and reassemble.

© STAGES.

.

7. REMOVAL OF TUNING COILS IN LOwW-POWER
(1) Unsolder the leads to the upper
and lower terminals of the defective coil wind-
ing (L106, L107, 1108, L118, or L119).

(2) Break the glyptal seal at the bottom of
the cylindrical metal tube in the top compart-
ment.

(3) Unscrew the metal tube from the coil -
form.

(4) Remove the coil winding assembly from
the chassis by withdrawing it from its loeation
hole into the bottom compartment of the trans-
mitter.

9. REMOVAL OF COAXIAL CABLE TERMINALS
FroMm PLUG PG101. (1) Unsolder the ground
straps between the coaxial cable ferrules and
the chassis.

(2) Remove two screws and hexagonal nuts
from each end of the plug to release the two
metal plates (clamps) that hold the cable ter-
minals in place.

(3) Remove the metal clamps and pull the
cables and terminals from their locations in
the plug.

175. Disassembly of Dynamotors for Lubrica-
tion of Armature Bearings (Fig. 40)

a. Remove the end bells (A) by cutting the
keying wires on the end of the dynamotor.

b. Remove screws (B), washers (C), and
lockwashers (D). Wipe out loose dust and dirt.

¢. Take out screws (E) holding the bearing
retainer plate (F). N

d. Remove the retainer plate, being,careful
not to lose any shims from the end of tHe shaft.

e. To lubricate the armature bearings see
paragraphs 87 and 88.

176. Disassembly and Reassembly of Dyna-
motor Armature (Fig. 60) :

a. ARMATURE REMOVAL. (1) Remove both

end covers (A).

(2) Remove the brush-holder caps (G) and
brushes (H and I) at both ends of the dyna-
motor. Note that each brush is marked for cor-
rect replacement.

(8) Wipe loose dust or dirt from the unit.

- (4) Disconnect the leads from the stator
windings (K) to the brush holders at the high-
voltage end of the unit.

(5) Remove the nuts (L) on the through
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bolts (M) at the high-voltage end of the ma-
chine. Remove the high-voltage end bearing
bracket (N).

(6) The armature may be slid out of the
low-voltage end bearing and removed.

(7) Bearing bracket (0) on the low-voltage
end may now be removed, if desired, after
removing the stator connections at the end.
The bearing brackets are so designed that they
cannot be interchanged.

b. REASSEMBLY. Reverse the procedure for _

disassembly. Precaution should be taken not
to scratch the commutator, damage the coil
winding, or get dirt into the bearing. When
remounting the bearing retainer plates, care
should be taken in adjusting the shims as re-
quired so that the armature shaft has a per-
ceptible end play (0.005 inch), not exceeding
0.005 inch. Shims should be of the proper
diameter so as to bear between the outer race
and the retainer plate. Use shims on both ends
of the shaft; do not take up play by putting
all shims on one end.

[77. Rustproofing and Repainting

a. If the finish on the case is badly scarred
or damaged, touch up the exposed surface in
order to prevent rust and corrosion. Using
No. 00 or No. 000 sandpaper, clean the surface
down to the bare metal until the finish is
bright and smooth. Apply paint with a small
brush. :

Caution: The use of steel wool is not rec-
-ommended. Although it removes rust rapidly,
small particles of metal fall into the case and
may cause internal electrical shorting and
grounding of circuits.

b. If a complete repainting job is necessary,
proceed as follows:

(1) Remove the chassis from the case.

(2) Clean corroded metal with dry-cleaning
solvent (SD).

(3) If the dry-cleaning solvent (SD) does
not remove the rust, use sandpaper to com-
plete the rust removal. '

(4) Mask the metal nameplates.

(5) Spray the entire case using a paint
which is authorized by existing regulations.

(6) By hand, touch up those areas adjacent
to the nameplate which.the spray failed to
cover.
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178. Unsatisfactory Equipment Report

a. WD AGO Form 468 (War Department
Unsatisfactory Equinpment Report) for equip-
ment used by Army Ground Forces and techni-
cal services will be filled out and forwarded
through channels to the Office of the Chief
Signal Officer, Washington 25, D. C., when
trouble occurs more cften than is normal, as.
determined by qualified repair personnel.

b. AAF Form 54 (Unsatisfactory Report)
for equipment used by Anmy Air Foreces will
be filled out and forwarded to Commanding
General, Air Matériel Command, Wright Field,
Dayton, Ohio, in accordance with AA.F Regula-
tion No. 15-54, when trouble occurs more vrten
than is normal, as determined by qualified re-
pair personnel.

Section XX. ALINEMENT AND ADJUSTMENT

179. Emergency Check of Receiver Output
Volume and Circuit Alinement

a. GENERAL. When the testing equipment
for precision servicing of a receiver is not
available, a rough check of alinement of the
receiver circuits may be made as deseribgd-
below. The tests described may be made with
the receiver mounted in the vehicle. Misalined
circuits so found may be realined with a mini-
mum of testing apparatus by following the di-
rections in paragraphs 180 and 181. The loca-
tion of the alinement controls for the receiver
is shown in figure 101.

b. TESTING APPARATUS REQUIRED.

1 transmitter known to be in good condi-
tion.

1 Microphone T-17 or Microphone T-33.

1 output meter of Test Set I-56-(*)
equipped with a 314-foot assembly of
Cordage CO-144 and Plug PL-55.

1 voltohmmeter of Test Set I-56—(*), or
a 1,000-ohm-per-volt voltmeter, 3-volt
scale.

¢. CHECK OF OUTPUT VOLUME.
the transmitter on the mounting. ‘

(2) Plug in a microphone and adjust the
transmitter and receiver to the same channel
(the transmitter not operating).

(3) Connect the plug and cord assembly of
Test Set I-56—(*) to the = and voltmeter
(VM) terminals of the output meter, adjust

(1) Install
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GROUND SIDE CONNECTION OF SIGNAL
GENERATOR FOR I.F. CIRCUIT ALIGNMENT

HIGH SIDE CONNECTION OF SIGNAL
GENERATOR. FOR LF CIRGUIT AUIGNMENT

REMOVE COVER FOR
TRIMMER ADJUSTMENT

NOTES:

t. WHEN THE SHUNTING RESISTANCE

1S CONNECTED ACROSS TERMINALS
I AND 2 AS DESCRIBED UNDER
TRIMMERS ALIGNMENT OF THE INTERMEDIATE
@ . CIRCUITS" THE ADJUSTING SCREW
N “S" ACCESSIBLE THROUGH THE
crfl G )| R 0sc. TOP OF -THE FILTER CAN ON THE
DYNAMOTOR e OTHER SIDE OF THE CHASSIS
SHOULD BE ADJUSTED. -
2. WHEN THE SHUNTING RESISTANCE
IS CONNECTEG ACROSS TERMINALS
3 AND 4 AS DESCRIBED UNOER
. "ALIGNMENT OF THE INTERMEDIATE
I/j MOD. CIRCUITS" THE ADJUSTING SCREW
as { O )l grio "P* ACCESSIBLE THROUGH THE TOP
~— OF THE FILTER CAN ON THE OTHER
SIDE OF THE CHASSIS SHOULD BE
ADJUSTED. ‘
3. ADJUSTING SCREWS ARE ACCESSi—
- BLE THROUGH CAN COVER ON OTHER
as O\) RE AMP SIDE OF CHASSIS.
b PLATE 4. CONNECT HIGH SIDE OF SIGNAL
00, GENERATOR OUTPUT TO TERMINAL

6 OF FL3 THROUGH A ,006 MF.

i , MICA "CAPACITOR FOR DISCRIMINATOR
1 1 (FL4) ADJUSTMENT. CONNECT LOW
1 ° SIDE OF SIGNAL GENERATOR TO
W) CHASSIS.

40,
o 06 0%
V7 Ve

CONNECT + SIDE OF 1000'7VOLT
VOLTMETER TO THIS POINT WHEN
VOLTMETER IS USED AS A TUNING
INDICATOR FOR EMERGENCY ALIGN-
MENT PROCEDURE.

LEFT SIDE VIEW, OF RECEIVER, COVER REMOVED, SHOWING LOCATION OF ALIGNMENT CONTROLS. -

TL56215S

Figure 101, Radio Receiver BC-608—(*), location of alinement controls.

the meter for the 15-volt scale, and insert the
plug into one of the PHONES jacks on the re-

ceiver.
(4) Turn the SPEAKER switch on, throw

the TUNE-OPERATE switch to OPERATE,

the RADIO & INT—ONLY switch to RADIO
& INT, and the SQUELCH switch to OFFE.
Adjust the SENSITIVITY and VOLUME con-
trols to the extreme right (maximum volume).

(5) Turn ON the transmitter and the re-
ceiver and, after the vacuum tubes are hot,
throw the RECEIVER TUNE-OPERATE
switch on the transmitter to RECEIVER
TUNE.

(6) Operate the microphone switch and
whistle for about 3 seconds or shout into the
microphone. The output meter should indicate
12 volts or more; if ¥t does not, check the re-
ceiver in accordance with section XVI. (Tune
the receiver to the transmitter frequency.)

(7) Check the receiver VOLUME control
by turning the control to the extreme left while
whistling or shouting. The output meter read-
ing should decrease unifor:aly to 1 volt or less;
if it does not, it indicates that the volume con-

trol may be defective or the amplifiers may be -

noisy.

d. CuECK oF CIRCUIT ALINEMENT. (1) Re-
move the receiver dust cover and place the re-
ceiver in the right-hand position of the mount-
ing. Leave the left-hand position vacant.

(2) Turn the SPEAKER switch ON, throw
the - TUNE-OPERATE switch to TUNE, and
the SQUELCH switch to ON. Adjust the SEN-
SITIVITY and VOLUME controls to the ex-
treme right. b

(3) Press any convenient channel push but-
ton on the transmitter and start the transmit-
ter filaments and the receiver. After the trans-
mitter tubes have heated, throw the RE-
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CEIVER TUNE-OPERATE switch to RE-

CEIVER TUNE.

(4) Manually tune the receiver to zero beat
with the transmitter frequency. Make sure
that the CALL SIGNAL lamp lights. Read
the setting of the receiver dial.

(5) Carefully adjust the tuning dial to each
side of the zero-beat setting until the CALL
SIGNAL lamp goes out. Note the two dial
readings at which the lamp goes out. The lamp
should remain lighted over approximately
three channel divisions, and the zero-beat set-
ting should be close to the center of this tuning
range. ' :

(6) Set the SENSITIVITY control to the . -

extreme left (minimum sensitivity) and care-
fully adjust the tuning dial to each side of the
zero-beat setting. The lamp should remain
lighted over approximately two channel divi-
sions; and the zero-beat setting should be at
the center of this tuning range, within = one-
half channel.

(7) If the zero-beat setting is found to be
not centered, in steps (5) and (6) above, ob-
tain the reduced-voltage points as described in
the following paragraph and realine the cir-
cuits as outlined in e below.

e. REDUCED-VOLTAGE PoINTS. (1) Connect
the voltmeter across the limiter cathode choke
(L1), by connecting between terminal 5 of V6
and ground, with the — terminal of the meter.
connected to ground.

(2) Turn the SPEAKER switch OFF, set
the TUNE-OPERATE switch on OPERATE,
and throw the SQUELCH switch OFF.
~ (3) With the transmitter operating on RE-

CEIVER TUNE, manually tune the receiver
dial for a maximum deflection of the voltmeter.
Note the voltmeter reading and the dial setting.

(4) Carefully adjust the tuning dial to each
side of the maximum deflection until-the volt-
meter indicates three-fourths of the maximum
voltmeter deflection. Note the two dial read-
ings so obtained. These are the reduced-volt-
age points. The dial should be found adjust-
able to between * 14 and = 1 channel division
without reducing the voltmeter indication to
less than three-fourths of its maximum de-
flection.

(5) Throw on the SPEAKER switch and
the SQUELCH switch, and turn the TUNE-
OPERATE switch to TUNE.
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(6) Tune for zero beat with the transmit-
ter frequency. The zero-beat setting of the
dial should be centered between the reduced-
voltage points. If the zero-beat setting is not
centered, the i-f oscillator should be adjusted
as described in paragraph 18156(2). If the
zero-beat setting is centered with respect to
the reduced-voltage points but not centered
with respect to the dial settings at which the
CALL SIGNAL lamp goes out, realine the
discriminator circuit, FL4, as described in
paragraph 1815(5).

180. Emergency Alinement of Radio Receiver
BC-603—{*), Using Good Receiver

a. GENERAL. When a receiver is found to be
out of alinement it can be put into serviceable
condition if another receiver in good condition
or a transmitter in good condition is available.
Check such emergency alinement in accordance
with paragraph 184. The method using a good
receiver is described first as it permits com-
plete alinement of the receiver.

b. METHOD. (1) Testing apparatus required.
The following testing equipment is required:

1 receiver known to be in good condition.

1 insulated 1/ -inch hexagon socket wrench.

1 resistor, 1,000 ohms (not critical),
equipped with clips. (The clips should
be insulated, if possible, to avoid acci-
dental short-circuits.)

1 voltmeter of Test Set I-56—(*) or other
voltmeter of 1,000 ohms or more per
volt, equipped with approximately 3-foot
leads (preferably twisted) and clips.

1 twisted pair (1 wire with tracer) about
3 feet long, with clips at both ends, one
wire to have a capacitor of 0.001 micro-
farad (mf) or larger between the wire
and the clip.

1 wire about 8 inches long, with clips at
both ends.

3 wires each about 1 inch long, with clips
at each end.

1 cord CD-786.

Caution: When connecting or disconnecting
these wires turn the receiver OFF each time
to avoid shocks or equipment damage.

(2) Preliminary steps. The following steps
in.receiver alinement are divided functionally
for convenience in description and understand-
ing; but remember that in most cases a change



in the alinement of any of the parts involves

checking the adjustment of the other parts..

The receiver under test will be referred to as
the trouble receiver in the following discussion.

(a) Remove the covers from both receivers.

(b) Place all switches at OFF (or down-
ward) in both sets.

(¢) Apply appropriate power to both sets.
The two receivers must not be on the same
mounting. Cord CD-786 is provided for such
uses as this. : -

(d) Turn both sets ON and set the TUNE-
OPERATE switches to TUNE.

(¢) Allow both sets 10 to 15 minutes to
warm up.

(f) Connect both chassis together using one
wire of the above twisted pair. Use the wire
which does not have the capacitor in series.

(3) Tunming of I-F Oscillator and I-F Ampli-
fier Tuned Circuits FL1, FL2, and FL3. A sig-
nal from the i-f oscillator in the good receiver
is picked up by connecting the 0.001-mf capaci-
tor (which is attached to the twisted pair as
discussed above) to terminal 7 of FL4 of the
good receiver. The other end of the wire in
series with the capacitor goes to the control
grid (terminal 4) of the mixer (V2) in the
trouble receiver (step (c¢) below). This signal
passes through the i-f amplifier and is used to
beat with the i-f oscillator in the trouble re-
ceiver. Thus this i-f oscillator can be tuned
to agree with that in the good receiver. As a
quantitative indicator for tuning the i-f cir-
cuits a 3-volt (1,000 or more ohms per volt)
voltmeter is bridged across L1 (step (e) be-
low). A rough adjustment of FL1, FL2, and
FL3 (step (f) below) may be necessary in
order to pass enough i-f tone for beating with
the i-f oscillator. Unless the i-f amplifier in
the good receiver is shorted (step (b) below),
noise will be superimposed on the test signal.
In order to avoid undesirable interference in
the alinement, the r-f oscillator in the trouble
receiver is disabled by increasing the bias on
the grid (step (a) below). In order to avoid
flattened response and consequent errors in
alinement, the d-a-v-c load resistor, R14, is
shorted (step (a) below). In alining the sec-
ondary of an FL unit a 1,000-ohm resistor is
connected across the primary to improve the
accuracy of the adjustment. Similarly, in alin-

s

ing the primary the resistor is connected across
the secondary.

(a) Short-circuit terminals 7 and 8 of FLS3,
and short R14 of the trouble receiver. Also
connect terminal 5 of V3 to C25, the side to
which blue tracer wires are attached.

(b) Short terminals 1 and 2 of FL3 of the
good receiver with short clip lead. :

(¢) Connect terminal 7 of FL4 in the good
receiver through the series capacitor to ter-
minal 4 of V2 in the trouble receiver. Use for
this the remaining wire of the twisted pair
(the wire which has the capacitor in series).
The untwisted part at the ends should be as
short as possible. The capacitor should be near-
est to the good receiver.

(d) Place the SPEAKER switch of the
trouble receiver at ON.

(e) Clip the 3-volt meter across L1 of the
trouble receiver with the negative side on the
ground lug. ‘

() If the receiver is seriously misalined,
adjust the slugs in FL3, FL2, and FL1, in that
order, approximately for maximum meter
reading.

Note. If no change in meter reading is observed
when the slugs of FL3 are adjusted, turn the good
receiver ON and OFF and note the deflection of the
meter. If this does not cause any change in deflection
the trouble receiver may be faulty and require service.
If the deflection is too small for satisfactory reading,
the connection at terminal 7 of FL4 may be moved to
terminal 2 of FL4 to obtain a larger reading for the
preliminary adjustment. After that preliminary adjust-
ment it should be returned to terminal 7 of FL4 which
gives a signal strength more appropriate for the sub-
sequent tests.

Caution: The lockwashers on the tuning
slugs of the tuned circuits may be damaged by
turning the slug in too far. When any adjust-
ment of these units is made, make sure that
the tuning slug binds sufficiently to insure per-
manency of setting. If it feels loose during ad-
justment, tighten the lockwasher by turning it
to the right with a small serewdriver. :

(g) Aline LCU4 of the trouble receiver for
zero beat and then turn the TUNE-OPERATE
switch to OPERATE.

(h) Clip a 1,000-ohm resistor across ter-
minals 3 and 4 of FL3. Adjust the primary
slug, (P), for maximum meter reading.

(7) Remove the 1,000-ohm resistor and clip
it across terminals 1 and 2 of FL3 and adjust
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the secondary slug, (S), for maximum meter
reading.

(5) Repeat step (k) for FL2.

(%) Repeat step () for FL2.

(1) Repeat step (k) for FLI1.

(m) Repeat step (¢) for FL1 and remove
the 1,000-ohm resistor when the alinement is
completed.

(n) It is advisable to,check all adjustments,
especially that of LCU4.

(4) Tuning of FL4, Discriminator Circuit.
The voltmeter is connected across the discrimi-
nator load resistors (step (a) below). The
secondary is adjusted for zero d-c output in
this meter (step (b) below). As the secondary
slug is adjusted through the proper point, the
d-c reading will change polarity. The a-v-c is
restored to operation and the delay bias re-
moved (step (¢) below) ; and the meter is con-
nected across the resistor (R38) in the plate
circuit of V1 (step (e), below) thus giving an
indication of a-v-c action amplified through
V1. The primary of FL4 can then be adjusted
for a minimum reading in the meter. The
1,000-ohm shunt is used across the output of
FL1 (step (d) below) to control the gain.

(¢) Remove the meter and bridge it across
terminals 3 and 7 of FL4. Polarity of the
meter cannot be specified as it will depend on
the adjustment.

(b) Aline the secondary of FL4 for zero
reading on the meter. Note that as the slug is
varied in either direction from the zero read-
ing, the alinement meter should move up scale
for one direction and down scale for the other.

(¢) Remove the short from R14, and ground
terminal 1 of FL4.

(d) Place the 1,000-ohm shunt between ter-
minals 3 and 4 of FL1.

(e) Remove the meter and bridge it between
terminals 5 and 1 of LCUZ2, the positive lead
going to terminal 5. It may be necessary to use
the 30-volt scale.

(f) Aline the primary of FL4 for minimum
meter reading.

(g) Remove both the 1,000-ohm shunt and
the meter.

(k) Remove the short between C25 and ter-
minal 5 of V3.

(i) Remove the lead from terminal 4 of V2
of the trouble receiver, and from terminal 7
of F14 of the good receiver.
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(5) Remove the short between terminal 1 of
FL4 and ground. .

(5) Tuming of R-F Oscillator, assuming in-
termediate frequency to be exactly 2.65 mec.
This involves beating the r-f oscillator of the
trouble receiver with that of the good receiver
to give zero beat in the loud speaker. The
stray pick-up in the trouble receiver frum the
good receiver is sufficient so that no direct
connection of the radio frequency between the
two receivers is required. The i-f oscillator of
the trouble receiver has been adjusted and is
thus suitable for beating purposes. The meter
is bridged across L1 (step (a) below) as an
indicator to show when the current through
the i-f amplifier is increasing even though the
frequencies are not close enough together to
give an audible beat. It is left in this position
to show when LCU1 and -LCUZ2 .are properly
adjusted. The short is placed across R14
(step (b) below) to avoid a flattened response
curve. The i-f oscillator is turnad on (step (c¢)
below) to provide a beat note. At the upper
end of the scale, the oscillator is set by adjust-
ing trimmer C1.7 to give zero beat in the loud-
speaker. Since the intermediate frequency is
nominally 2.65 me, there must be a correspond-
ing difference between the two oscillators in-
volved in order to produce a beat tone which
will pass through the i-f amplifier. For the
h-f end of the scale, set the trouble receiver
dial at 28 me and set the good receiver dial at
(28.0 — 2.65 =) 25.35 mc. Then the trimmer,
C1.7, is set for zero beat in the loudspeaker.
For the low frequency end of the scale set the
good receiver dial at 20 mc and the trouble
receiver at 22.65 nic. With this setting the slug
in LCUS3 is set for zero beat. These two ad-
justments are then made alternately until the
oscillator tracks satisfactorily at both ends of
the band.

(¢) Bridge the meter across L1l (negative
terminal toward ground).

(b) Place a short across resistor R14.

(¢) Place the TUNE-OPERATE switch of
the trouble receiver at TUNE and throw the
TUNE-OPERATE switch in the good receiver
to OPERATE.

(d) Assuming the intermediate frequency to
be 2.65 me, set the good receiver at (28.0 —
2.65 =) 25.35 mc and the trouble receiver at
28 me.




-mediate frequency was 2.65 me.

(e) Adjust the r-f oscillator trimmer ca-

pacitor C1.7 of the trouble receiver to give.

zero beat in the loudspeaker.

() Still assuming the intermediate fre-
quency to be 2.65 mc, set the good receiver at
20 me and the trouble receiver at (20.0 + 2.65
=) 22.65 mc and, in the same way, adjust the
slug in LCUS3 for zero beat.

(g) Repeat the two preceding steps until
the r-f oscillator tracks at both ends of the
band. i

(6) Check of intermediate frequency and
readjustment of R-F Oscillator. In the fore-
going procedure it was assumed that the inter-
Actually a
variation in this frequency over a moderate

- range will not interfere with satisfactory oper-

S

ation so long as the radio frequency is con-
sistent with the intermediate frequency. For
example, if the dial of the trouble receiver is
set at 28 when the i-f amplifier (and oscillator)
circuits of the good receiver and the trouble
receiver are tuned for 2.5 me, then set the dial
of the good receiver st (28.0 — 2.5 =) 25,5
mc for alining the r-f oscillator in the trouble
receiver. Otherwise the dial calibration will
not be correct. For this reason, it is desirable
to make the following tests which supplement
paragraph 180b(5) rather than supersede it.
The trouble receiver is set (in the middle of
the range) at 24 mc and the good receiver is
adjusted to a frequency which will give zero
beat with the i-f oscillator in the trouble re-
ceiver. The reading on the dial of the good
receiver should be very close to (24.0 — 2.65
=) 21.85. (This reading serves as a guide.
The second beat, to be obtained near 26.65, is
a better indication of the accuracy of adjust-
ment.) A similar beat, though not so strong,
can be obtained by tuning the good receiver
the same distance above the trouble receiver.
(If the beat note cannot be found readily, be-
cause of insufficient pick-up, connect the bared
end of a piece of insulated wire to the ANT
post of the trouble receiver and extend it across
the top of the good receiver to act as an an-
tenna. Remove this wire when the observa-
tion is complete.) This dial setting should be
between 26.6 and 26.7 mec. This allows for
the 0.05-mc tolerance at (24 + 2.65 =) 26.65
mc. If it falls within that range, the r-f oscil-
lator is properly tuned and no further work

on it is necessary. If not, steps (d) through
(g) below should be followed. Assume, as an
example, that the two dial settings giving zero
beat were 21.35 and 26.35 mc. Half the differ-
ence between these frequencies represents the
true intermediate frequency which, in this ex-
ample, comes out as 2.5 mec. This figure is
then used instead of 2.65 in steps (d) to (g)
below. Ordinarily, the necessary correction
will be obtained by a slight change in trimmer
C1.7 at the high end of the scale. The procedure
to be followed if a correction is necessary is
described in steps (a) to (g) below.

() Set the dial of the trouble receiver to
24 me. '

(b) Adjust the dial of the good receiver to
give zero beat at approximately 21.35 me and
note the dial reading at which it occurs.

(¢) Leaving the trouble receiver tuned to
24 mc, retune the good receiver to obtain the
(somewhat weaker) beat note between 26 and
27 mc. Note the dial reading.

(d) By subtraction, obtain the difference
between the two dial readings obtained in
steps (b) and (e).

(e) Divide this difference by 2.

(f) The value obtained in this way is the
actual intermediate frequency.

(9) Repeat the alinement procedure ((5)
(d) to (g), inclusive) for the r-f oscillator,
using this value in place of 2.65 me. '

(k) Make certain that the r-f oscillator
tracks at both ends of the band.

(7). Remove the short from terminals 1 and
2 of FL3 in the good receiver.

(7) Replace the cover on the good receiver.

(7) Adjusting LCU1 and LCUZ2. In tuning
the r-f circuits, a shunt is placed across FL1
(step (a) above) to avoid limiting action. Also,
R14 is shorted for reasons discussed above.
If the trouble receiver is not in a mounting,
the ground on the primary at LCU1 is floating.
Therefore, terminal 4 of LCU1 must be shorted -
directly to ground (step (b) below).- Also,
short the antenna post (terminal 3 of LCU1)
to terminal 4 and ground (step (b) below) as
its effect on the adjustment of the secondary
would be noticeable if it were allowed to float.
Without the ground, this floating condition

‘would exist as there is no termination across

the primary of LCUl when relying on stray
pick-up for the test signal. For preliminary
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alinement, at the top of the frequency band,
the trimmers C1.1, C1.3, and C1.5 are adjusted

to give maximum reading in the meter; at the

bottom of the band, the slugs of LCU1 and
LCU2 are adjusted for maximum meter read-
ing. For final alinement, the 1,000-ohm shunt
may be removed, the good receiver turned off
and the final alinement of LCUl and LCU2
may be made on noise alone at both ends of

the scale. This procedure is given as step (k)

below.

(@) Place a 1,000-ohm shunt between ter-
minals 1 and 2 of FL1.

(b) Short terminals 3 and 4 of LCUL to
ground, using the shortest wires.

(¢) Set the dial of the trouble receiver to
28 me.

(d) Tune the good receiver at approxi-
mately 25.85 mc on the dial to give a beat note
on the loudspeaker.

(¢) Aline C1.1, C1.3, and C1.5 for maximum
reading on the meter.

(f) Set the dial of the good receiver at 20
me.

(g) Tune the trouble receiver at approxi-
mately 22.65 mc to give a beat note.

(k) Adjust the slugs in both the primary
and secondary of LCU2 and the slug in LCU1
for maximum reading of the meter.

(i) Repeat steps (¢) through (k) above
until these units track at both ends of the band.
(This completes the rough adjustment.)

(7) Turn the good receiver OFF.

(k) Repeat the alinement steps for LCU1
and LCU2 using noise background alone for
maximum meter reading at both ends of the
dial (20 and 28 mc).

(1) Remove the short from R14 and remove
the 1,000-ohm shunt. Remove also the meter,
and the short circuits from terminals 3 and 4
of LCU1 to ground.

(m) Replace all cover plates securely.

(n) Replace the dust cover.

(0) Reset the push buttons using a trans-
mitter as described in paragraph 188.

(p) Place the set in its installation and trim
Cl1.1.
181. Emergency Alinement of Radio Receiver
BC-603—(*), Using a Transmitter

o. GENERAL. One, or possibly two, misalined
circuits in a receiver may be approximately
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alined with the remaining circuits of a receiver
in an emergency by using an associated trans-
mitter, or the trahsmitter in 4 near-by vehicle,
as a source of testing frequency. An emergency
alinement should be checked in accordance with
paragraph 184 as soon as practicable. Aline-
ment of the r-f oscillator portion of the receiver
(LCUS3) by this method should not be attempted
under emergency conditions. In the instrue-
tions which follow, it is assumed that the r-f
oscillator is functioning properly.:

Note. During the following tests operate the dyna-
motor only when reading the meter or making an ad-
justment which requires power from the-dynamotor.

For all these receiver tests, the RECEIVER
TUNE-OPERATE switch of the transmitter
should be at RECEIVER TUNE."

b. METHOD. (1) Testing apparatus required.
The following testing equipment is required in
addition to that listed in paragraph 1790 for
emergency checking of the receiver output and
alinement:

1 insulated 1/-inch hexagon socket wrench.

1 IRC BT-% 5,000-ohm resistor, or equiva-
lent.

1 50-mmf mica capacitor equipped with
clips and very short leads.

1 75-mmf mica capacitor equipped with
clips and very short leads.

1 100-mmf mica capacitor equipped with
clips and very short leads.

(2) Emergency Alinement of I-F Oscillator.
Alinement of a replacement LCU4 tuning unit
may be accomplished as follows:

(a) Install the transmitter on the mounting.

(b) Find the reduced-voltage points as di-
rected by paragraph 179¢, and make the setting
halfway between.

(¢) Remove the cover plate which permits
access to the adjusting screw in LCUA4.

(d) Vary the setting of this screw until a
beat note is heard. Carefully adjust for zero
beat. This step brings the replacement tuning
unit, LCU4, into alinement with the i-f ampli-
fler.

(8) Emergency Alinement of I-F Amplifier.
Emergency alinement of a replacement i-f
filter unit (FL1, FL2, or FL3) may be accom-
plished as follows: :

(¢) Install the transmitter on the mounting.

(b) Connect the voltmeter (3-volt scale)
across the limiter cathode choke, L1, by con-



necting between terminal 5 of V6 and the
chassis (— terminal of meter to chassis).

(¢) Connect the 50-mmf capacitor between
terminals 1 and 2 of tuning unit LCU2. (The
capacitor reduces the signal input to the i-f
amplifier sufficiently to prevent action of the
a-v-c circuits from masking the desired tuning
point in the test.)

(d) Turn the SPEAKER switch ON, throw
the TUNE-OPERATE switch to TUNE, and
turn the SQUELCH switch ON. Adjust the
SENSITIVITY and VOLUME controls to the
extreme right.

(e) Adjust the transmitter for operation
near the 20-mec end of its frequency range and
start the transmitter and receiver.

(f) Carefully adjust the receiver dial (use
the same setting as on the transmitter) for
zero beat with the transmitter signal and note
the maximum deflection of the voltmeter as
the dial is tuned through the zero-beat point.
The meter deflection should decrease as the dial
is varied to either side of zero beat. Restore
the zero-beat adjustment when the observation
has been completed.

(g) Remove the capacitor from LCU2 and
note the reading of the voltmeter. The volt-
meter reading with the capacitor in place
should not be more than three-fourths of the
reading with the capacitor removed. If it is
more, the capacitor leads are too long, the clips
are not making good contact, or the capacitor
is too small. In the latter event, try a 75-mmf
capacitor. Adjustment of the SENSITIVITY
control may help to control the reading.

- {h) Replace the capacitor.

(¢) Detune the receiver by several chan-
nels (to a point where no signals are being
received) and note the minimum voltmeter
reading. (The voltmeter is effective as a tuning
indicator only if its deflection is kept between
the minimum value and the three-fourths read-
ing above. Therefore, keep the deflection with-
in this range at all times during emergency
alinement procedure.)

(5) Remove the cover plates from the re-
placement tuning unit (FL1, FL2, or FL3) to
be alined.

(k) Adjust the P (primary) and S (sec-
ondary) adjusting screws of the tuning unit
for a rough approximation of the maximum
voltmeter deflection.

—

(1) Connect the 5,000-ohm resistor between

terminals 8 and 4 of the tuning unit being ad-

justed.

{(m) Adjust the P screw for maximum volt-
meter reading. (See note following step (o)
below.)

(n) Remove the resistor from terminals 3
and 4 and connect it between terminals 1 and 2.

(0) Adjust the S screw for maximum volt-
meter reading.

Note. Keep the voltmeter reading at about 0.5 volt
by adjusting the SENSITIVITY control with the
SQUELCH switch ON. Check the zero-beat setting
occasicnally as the work progresses.

(4) Emergency Alinement of R-F Amplifier.
Emergency alinement of a replacement r-f tun-

 ing unit (LCU1 or LCU2) may be accomplished

as follows:

(a) Install the transmitter on the mounting.

(b) Connect the voltmeter (3-volt scale)
across the limiter cathode choke (L1) by con-
necting between terminal 5 of V6 and the
chassis (— terminal of meter to chassis).

(¢) Connect the 100-mmf capacitor between
terminals 1 and 2 of filter unit FL1. (The ca-

" pacitor reduces the signal input to the i-f am-

plifier sufficiently to prevent action of the a-v-c
circuits from masking the desired tuning point
in the test.)

(d) Remove the cover plates from the LCU1
and LCU2 tuning units and from the trimmer
capacitors, C1.3, C1.5, and C1.7. (The latter
cover plate is beside C24.) :

Caution: Do not disturb the setting of the
oscillator trimmer capacitor, C1.7, during this
test.

(e) Turn the SPEAKER switch on, set the - .

TUNE-OPERATE switch to TUNE, and turn
the SQUELCH switch ON. Adjust the SENSI-
TIVITY and VOLUME controls to the extreme
right.

(f) Adjust the transmitter for operation
near the 28-me end of its frequeney range and
start the transmitter and receiver.

(g) Carefully adjust the receiver dial for
zero beat with the transmitter (receiver and
transmitter dials should read the same.) Ad-
just each of trimmer capacitors C1.1, C1.3, and
C1.5, for maximum voltmeter deflection. If the
100-mmf capacitor bridged across terminals 1
and 2 of FL1 has not reduced the signal
strength (from the transmitter) sufficiently to
obtain a good range of meter deflection, a fur-
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ther reduction may be obtained by connecting
that capacitor across terminal 1.and 2 of either

FL2 or FL3 instead of FL1. When the trim-

mers are properly set, the voltmeter deflection
decreases as the set is detuned from the zero-
beat point.

(k) Remove the 100-mmf capacitor shunt
from terminals 1 and 2 of the filter unit
shunted as called for in step (g) above. The
voltmeter reading with the capacitor in place
should be not more than three-fourths of the
reading with the capacitor removed. If it is
more, the capacitor leads are too long, or the
clips are not making good contact.

(z) Replace the capacitor and trim the set-
tings of C1.1, C1.3, and C1.5 if necessary.

(7) Operate the transmitter near the 20-mc
end of its frequency range and carefully adjust
the receiver to zero beat with the transmitter.
Receiver and transmitter dials should read the
same.

(k) Adjust the P (primary) and S (sec-
ondary) adjusting screws in tuning unit LCUZ2,
and the single adjusting screw in LCU1 for
maximum deflection of the voltmeter.

(I) Readjust the transmitter and receiver
to the highest test frequency and trim C1.1,
C1.3, and Cl.5 for maximum voltmeter de-
flection.

(m) Check back and forth between the two
test frequencies, repeating steps (k) and (1)
above until no further improvement can be
made. _ ‘

(n) Restore the receiver to normal and
check the antenna trimmer capacitor as de-

" scribed in paragraph 189.

(5) Emergency Alinement of Discrimina-
tor. A replacement discriminator filter unit
(FL4) may be alined in an emergency as fol-
lows:

(@) Install the transmitter on the mounting,
if necessary.

(b) Connect the voltmeter (3-volt scale)
across the limiter cathode choke, L1, by con-
necting between terminal 5 of V6 and the chas-
sis (— terminal of meter to chassis).

(¢) Connect the 100-mmf capacitor between
terminals 1 and 2 of filter unit FL2. (The ca-
pacitor reduces the signal input to the i-f am-
plifier sufficiently to prevent action of the a-v-c
circuits from masking the desired tuning point
in the test.) .
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(d) Remove the cover plate from filter FL4.

(e¢) Turn the SPEAKER switch ON, turn
the TUNE-OPERATE switch to TUNE and
turn the SQUELCH switch OFF. Adjust the
SENSITIVITY and VOLUME controls to the
extreme right.

(f) Adjust the transmitter for operation
near the 20-mec end of its frequency range and
start the transmitter and receiver. i

(g) Carefully adjust the receiver tuning
dial for zero beat with the transmitter fre-
quency. Observe that zero beat occurs at maxi-
mum deflection of the voltmeter and note the
maximum reading.

() Remove the capacitor from FL2 and
note the new voltmeter reading. The voltmeter
reading with the capacitor connected to FL2
should not exceed three-fourths of the reading
with the capacitor removed. If it does, the
capacitor leads are too long, or the clips are not
making good contact.

(¢7) Reconnect the capacitor to terminals 1
and 2 of FLI.

(7) Ground terminal 1 of FL4 to the chassis
with a short lead. Remove the voltmeter from
across L1 and connect it between terminals 3
and 7 of filter FL4 (3-volt scale, + terminal
to terminal 3 of filter).

(k) Check the zero-beat setting of the dial
while observing the voltmeter. The meter
should read zero at zero beat and reverse po-
larity as the receiver is tuned through the zero-
beat point. If this is not the case, filter FL4
should be adjusted as directed below.

(1) Restore the zero-beat setting of the tun-
ing dial and adjust the S (secondary) adjust-
ing screw in FL4 for zero voltmeter reading.

(m) Remove the voltmeter from FL4 and
connect it between terminals 1 and 5 of tuning
unit LCU2 (4 terminal of voltmeter to ter-
minal 5 of LCU2).

(n) Adjust the P (primary) screw in filter
FL4 for a minimum deflection of the voltmeter.

(0) Reconnect the voltmeter to terminals 3
and 7 of FL4 and recheck the adjustment of
screw S in FL4 as in step (I) above.

(p) Restore the receiver to normal.

182. Emergency Alinement of Radio Trans-

mitter BC—604—(¥)

a. GENERAL. The test procedures described
hereafter are intended to apply when it is
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necessary to replace one or more transmitter
components which are likely to affect alinement

of the transmitter tuned circuits and a preci- -

sion wavemeter is not available for use. The
critical components are: coils 1101, L103,
L104, L105, L106, L107, L108, and L110; the
ganged adjustable capacitor assembly C106,
C113, C115, C119, C125, C152, and C156; and
trimmer capacitors C107 (if used in the trans-
mitter under test), C114, C116, C120, C126,
C153, and C157. Replacement of capacitor
C147 or the channel selector assembly also
necessitates checking alinement of the circuits.
The location of the alinement controls for the
transmitter is shown in figure 102.

Note. During the following tests operate the dyna-
motor only when reading the meter or making an ad-
justment which requires power from the dynamotor.
Paragraph 40 should be read and understood before
the following or other servicing tests are made.

b. TESTING APPARATUS REQUIRED.

1 narrow-blade (l4-inch) screwdriver or
preferably a long handled hexagon ad-
justing tool.

1 rule (6 inches by 3/16 inches wide).

¢. PRELIMINARY TO ALINEMENT. It is desir-
able to check the operation of the oscillator
and metering cirenits prior to emergency aline-
ment of the transmitter circuits. This may be
done as follows:

(1) Insert a low-numbered and a high-num-
bered crystal (preferably channel 0 and chan-
nel 79) in sockets numbered 1 and 10, respec-
tively, in the crystal operating compartment.

(2) Set the METER SWITCH to position 2
A(first r-f amplifier grid current), turn the
“TUNE-ANT CUR switch to TUNE, and un-
lock the channel selector. This is described in
~paragraph 1885 (7) and (8).

(3) Press selector push button No. 1, start
the transmitter, and operate the RECEIVER
TUNE - OPERATE switch to RECEIVER
TUNE.

(4) Observe the reading on the panel meter.

(5) Repeat steps (3) and (4) above for
push buttorn No. 10. If meter readings are
noted for both these frequencies the oscillator
is operating properly.

d. EMERGENCY ALINEMENT OF R-F AMPLI-
FIER. (1) In later transmitters C107 has been
omitted, but if there is a C107 in the transmit-
ter under test see that it is set to the minimum
capacitance position (open end of slot to left
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as viewed from the front of the transmitter).

(2) Press push button No. 10 and start the
transmitter. Set the METER SWITCH to po-
sition 3 (rectifier grid current) and the RE-
CEIVER TUNE-OPERATE switch to RE-
CEIVER TUNE.

(3) Adjust the gang capacitor assembly for
maximum deflection of the meter.

(4) Press push button No. 1 and repeat step’
(3) above.

(6) Carefully release push button No. 1,
carefully turn the gang capacitor control to
its extreme front position, and lock the selector
unit as described in paragraph 188b(19).

(6) Check the selector adjustments by press-
ing the No. 1 and No. 10 push buttons and
observing the maximum meter deflection at
each frequency as the gang capacitor assembly
is rotated slightly against the restoring: force
of the selector. Do not attempt to rotate the
capacitor assembly more than a few degrees.
The test meter should indicate a maximum at
the settings determined by the selector. If this
is not the case, repeat steps (2) to (6), inclu-
sive, until the proper adjustment of the selector
is obtained. ,

a. EMERGENCY ALINEMENT OF RECTIFIER.
Since the filters following the rectifier are pri-
marily responsible for selection of the correct
crystal harmonic frequency it is important
that these circuits be disturbed as little as
possible when replacing components which af-
fect the alinement.

(1) If L118 or L119 has been replaced, ad-
just the tuning slugs to about 1 inch from the
open end of the coil as measured with the scale
mentioned in paragraph 182b.

(2) Set the METER SWITCH to position 4
(grid current of doubler).

(3) Start the transmitter at the h-f end of
its range (by pressing the appropriate selector
button and throwing the RECEIVER TUNE-
OPERATE switch to RECEIVER TUNE).

(4) Adjust C153 and C157, respectively, for
maximum deflection of the meter.

(5) Adjust the transmitter to the low-fre-
quency (l-f) end of its range (by pressing the
appropriate selector button and throwing the
RECEIVER TUNE-OPERATE switch to RE-
CEIVER TUNE). Adjust L119 and L118, in
turn, for maximum meter deflection.

(6) Repeat steps (8), (4), and (5) above
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until no further increase in meter deflection
can be obtained. :

(7) Start a near-by receiver, throw the
SPEAKER switch to ON, the TUNE-OPER-
ATE switch to TUNE, and the SQUELCH
switch to ON. Adjust the SENSITIVITY con-
trol so that the receiver is operated by only
one frequency from the transmitter. This fre-
quency, as determined from the receiver dial
calibration, should be that for which the trans-
mitter is tuned. If it is not,.readjust the filter
circuits but with a somewhat different initial
setting of the tuning slugs in L118 and L119
until the receiver (used as a wavemeter) in-
dicates that this stage has been alined properly,
and the correct harmonic has been chosen by
the L118, L119, and C158, C157 circuits.

f. EMERGENCY ALINEMENT OF DOUBLER. (1)
If 1.106 or L107 has been replaced, adjust the
tuning slugs to about 1 inch from the open
end of the coil.

(2) Set the METER SWITCH to position 1
(grid current of tripler).

(3) Start the transmitter at the h-f end of
its range. ‘

(4) Adjust C114 and C116,
maximum deflection of the meter.

(5) Adjust the transmitter to the 1-f end of
its range and adjust L106 and 1107 for maxi-
mum meter deflection.

(6) Repeat steps (8), (4), and (5) above
until no further increase in meter deﬁecnon is
obtainable.

9. EMERGENCY ALINEMENT OF TRIPLER. (1)
If L108 has been replaced, adjust the tuning
slug to about 1 inch from the open end of the
coil.

(2) Set the METER SWITCH to position 5
(grid current of power amplifier).

(3) Start the transmitter at the h-f end of
its range and adjust C120 for maximum meter
deflection.

" (4) Adjust the transmitter to the I-f end of
its range and adjust L108 for maximum deflec-
tion of the meter.

(56) Repeat steps (3) and (4) until no fur-
ther increase in meter deflection is possible.

h. EMERGENCY ALINEMENT OF POWER AM-
PLIFIER. (1) If the L110-L111 coil assembly
has been replaced, adjust the tuning slug at
the bottom of L110 to the center of its range
in variation.

in turn, for

-
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(2) Set the METER SWITCH to position 6
(total plate and screen current) and make sure
the RECEIVER TUNE-OPERATE switch is
at OPERATE and left there for the following
power amplifier tests.

(3) Set for minimum coupling or L111 to
L110 (rotation of the coupling control to the
right). Detune C136 by setting it to the maxi-
mum capacitance position and detune C127 by
adjusting it to the minimum capacitance po-
sition.

(4) Start the transmitter at the h-f end of
its range (for this test the dynamotor must be
started by operating a microphone switch),
and adjust C126 for a minimum deflection of »
the meter. If a tuning point cannot be found,
try a different setting of the L110 adjusting
slug.

(5) Adjust the transmitter to the I-f end of
its range and adjust the slug in L110 for a
minimum deflection of the meter. Adjust this
slug by inserting a screwdriver through the
hole in the end of the transmitter and turning
the slug adjusting gear.

(6) Adjust C126 at the higher frequency
and L1110 at the lower frequency until no fur-
ther. reduction in the meter deflection can be
made at either end.

183.

In the absence of a test oscillator, test tones
can be obtained from a receiver or a trans-
mitter known to be in good condition.
methods of doing this are discussed in detail
in paragraph 153 for the receiver and para-
graph 158 for the transmitter. Signal sources
other than a signal generator are sumimmarized
as follows:

a. AUDIO-FREQUENCY SIGNAL. (1) A good
receiver will provide a-f noise when there is
no input signal. :

(2) If two good receivers are available they
can be used together to provide a beat note.

(8) A good transmitter can be used with a
microphone into which the operator hums or
whistles. The resulting audio output can be
picked up for test purposes.

b. INTERMEDIATE-FREQUENCY. SIGNAL. This
can be obtained from a good receiver.

¢. RADIO-FREQUENCY SIGNAL. This may be
obtained from either a receiver or a trans-
mitter.

Emergency Sources of Test Tones
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d. ATMOSPBERIC NOISE. Atmospheric noise

may be used as a signal source in the absence -

of another signal source. Since noise is an in-
definite sort of signal (no precise frequency)
and the i-f bandwidth is considerably wider
than the range of frequency which may be
heard, the number of circuits alined by this
means should be a minimum.

e.-SIGNALS FROM DISTANT VEHICLE. Sig-
nals from a vehicle about 10 miles distant may
be used as a rough check of receiver sensitiv-
ity, particularly when such signals are com-
pared to the noise background when the distant
transmitter is off the air.

f. SIGNALS FROM NEAR-BY VEHICLE. Signals

" from a near-by tank which is operating into

Antenna A—62 (Phantom), instead of the regu-
lar antenna structure, may be strong enough
for testing purposes and the range over which
such signals may be intercepted by the enemy
is very restricted.

184. Precision Alinement of Radio Receiver
BC-603—(*)

a. GENERAL. Whenever a complete inspec-
tion of a receiver is made, check alinement of
the tuned circuits as follows:

b. TESTING APPARATUS REQUIRED.

1 adapter FT-384—(*).

1 insulated 14-inch hexagon socket wrench.

1 output meter from Test Set I-56—-(*) or
equivalent.

1 voltohmmeter I-107 or equivalent.

1 signal generator (frequency modulated).

1 Cornell-Dubilier capacitor, type 1 watt,
0.006 mf, or equivalent, with suitable
clips. .

1 IRC resistor, type BT-14, 1,000 ohms, or
equivalent, equipped with insulated clip
connectors.

Caution: When connecting or disconnecting

these wires, turn the receiver OFF each time
to avoid shocks.
Adapter FT-384—(*) is a switching box for
connecting test meters in various parts of the
circuit to facilitate alinement procedure. Photo-
graphs and a circuit diagram are shown in fig-
ures 103, 104, and 105.

¢. ALINEMENT OF DISCRIMINATOR CIRCUIT
(FL4) AND I-F OsciLLATOR CirculT (LCU4).
When alining the i-f amplifier or diseriminator,
if no shielded room is available and disturbing
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interference from near-by electrical equipment
is observed, this interference can be minimized
by connecting a short strap lead from terminal
5 of V3 to C25 (the terminal to which blue-

Pigure 103. Adapter FT-384—(*) front and back views.

tracer wires are connected), whenever using
the intermediate frequency.

(1) Remove the dust cover from the re-
ceiver. .

(2) Make sure that a dynamotor of the cor-
rect primary voltage rating is in place.

(3) Loosen the cover plates from LCUL,
LCU?2, FL1, FL2, FL3, FL4, and LCU4. (The
plates may be loosened by removing the cotter
pin at one end.)

Caution: Do not remove the cover Dplate
from L.CU3.

(4) Set the receiver controls as follows: the
SPEAKER switch ON, the SENSITIVITY and
VOLUME controls to the extreme right, the
TUNE-OPERATE switch at OPERATE, the
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Figure 104. Adapter FT-3884—(*), application to Radio Receiver BC-603—-(*),

REC switeh OFF until ready, the RADIO &
INT-INT ONLY switch at RADIO & INT,
and the SQUELCH switch OFF.

(5) Set up Voltohmmeter I-107—(*) as fol-
lows: Connect the battery plug attached to the
short cable at the bottom of the voltohmmeter
to a Battery BA-40. Set the SELECTOR
switch for — VOLTS and the RANGE switch
for 3 volts direct current. Short the COMMON
and D.C. VOLTS leads together and turn the
ZERO ADJ knob for zero indication on the
meter. It is advisable to leave Voltohmmeter
I-107-(*) on for approximately 5 minutes
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Figure 105. Adapter FT-384—(*), schematic wiring
diagram.

before using it, to allow the zero adjustment
of the meter to become stable. Connect the
voltohmmeter leads to the V.T.V.M. posts of
Adapter FT-384~(*).

(6) Connect the high side of the signal gen-
erator output through the 0.006-mf capacitor
to the limiter control grid (terminal 6 of FL3)
and connect the low side of the generator to
the chassis.

(7) Adjust the generator for an output of
between one and two volts at 2.65 me.

(8) Plug Adapter FT-384—(*) into recep-
tacle PG1 of the receiver and connect to the
battery. Turn the switch of the adapter to
DISC (discriminator output voltage).

(9) Turn the receiver ON and, after allow-
ing sufficient time for the vacuum tubes to
heat, adjust screw S (secondary) in filter FL4
for zero current in the voltmeter. The meter
should reverse polarity as S is varied to either
side of the zero-current point. The selector
switch of Voltohmmeter I-107-(*) can be
turned from — VOLTS to + VOLTS to note
this effect. This is an accurate indication of
frequency and can be used as a check during
the test. A check may be made from to time
to make sure that this meter still reads zero.
If it does not, the signal generator should be
readjusted to restore the reading to zero.

(10) Throw the TUNE-OPERATE switch
to TUNE. Adjust the slug in tuning unit LCU4
for zero beat. Setthe TUNE-OPERATE switch
to OPERATE.

(11) Turn the switch of the adapter to
ALINE and adjust the P (primary). adjusting
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secrew in FL4 for maximum indication on the

voltohmmeter.

(12) Restore the adapter switch to DISC
and trim the S screw setting for zero meter
current. Adjust the signal generator 50 kc
above and 50 kc below 2.65 mc and make sure
that the readings of the voltohmmeter are ap-
proximately the same (but of opposite po-
larity).

(13) Vary the s1gna1 generator frequency
above 2.65 mec until the test- meter deflection
is greatest. Note the meter reading and the
generator frequency. The frequency should be
between 2.725 and 2.745 mec.

(14) Repeat step (12) below 2.65 mc. The
meter reading should be within 0.3 volt of the
previous reading and the frequency should be
between 2.560 and 2.580 mec. '

(15) Place the switch of the adapter at
CATH, with the signal generator set for 1-volt
output at 2.65 mc and note the reading of the
voltohmmeter for later use in testing the i-f
amplifier.

d. ALINEMENT oF I-F AMPLIFIER. (1) Re-
duce the signal generator output to zero and
connect its shielded output cord to the control
grid of the mixer (terminal 4 of V2). Exposed
unshielded wires are dangerous and should be
kept as short as possible, preferably less than
2 inches, including the clip.

(2) Adjust the generator to 2.65 mc and
make sure that it agrees with the i-f oscillator
when the TUNE-OPERATE switch is set at
TUNE. Then restore the switch to OPERATE.

(8) With the switch of the adapter at
CATH, increase the generator output suffi-
ciently to cause a reading of 0.9 on the volt-
ohmmeter. Adjust the generator output from
time to time during the following alinement
to maintain a meter reading of between 0.6
and 0.9 volt.

(4) Connect the 1,000-ohm resistor between
terminals 3 and 4 of filter unit FL3 and adjust
the primary of FL3, designated P, for maxi-
mum voltmeter reading.

(5) Connect the resistor between terminals
1 and 2 of FL3 and tune the secondary of FL3,
designated S, for maximum voltmeter indica-
tion.

(6) Repeat steps (4) and (5) above for
filter units FL2 and FL1, respectively. Upon
completion of these adjustments, note the sig-
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nal generator output required to obtain the
same meter deflection as in ¢(15) above. It
should not be necessary to increase the signal
generator output beyond 50 microvolts to ob-
tain this reading.

(7) Vary the signal generator frequency
through the 2.65-mc setting and note that the
selectivity is approximately symmetrical about
the midfrequency.

- (8) Adjust the generator frequency to 2.65
me and the generator output as requlred for
a meter reading of 0.9 volt.

(9) Double the signal generator output volt-
age (6-db increase) and determine the fre-
quencies above and below 2.65 mc at which
0.9 volt is obtained. The bandwidth between
the two 6 db down frequencies should not be
less than 75 ke and the midband frequency
should be within 5 ke of 2.65 mec.

(10) Repeat steps (8) and (9) for a 1,000-
fold voltage increase (60 db) of generator
output. The bandwidth between the two 60 db
down frequencies shall not exceed 350 ke.

(11) Remove the strap between C25 and
terminal 5 of V3.

e. ALINEMENT OF R-F OscCILLATOR (LCUS3)
AND R-F AwmpPLIFIER CIrcUITS (LCU1l AND
LCU2). (1) Reduce the signal generator out-
put to zero and connect its shielded output cord
directly to the A and G binding posts on the
receiver, with short leads. (This will be a test
through the whole receiver except the connec-
tions from the front A and G binding posts
to the regular A and G terminals in the plug
PGl. It may be wise, therefore, to test for
continuity between these two sets of ter-
minals.)

(2) Rotate the tuning dial to the stop at
the 20-mec end of the scale. The reference line
on the dial should be in approximate alinement
with the tuning index. If the error is 14 inch
or more repair-the unit. This involves remov-
ing the front panel and adjusting the glass
with the hairline on it. It should be done only
if unavoidable.

(3) Adjust the dial and the signal gener-
ator to 28.0 mec.

(4) Loosen the cover plate (near C24) from
C1.3, C1.5, C1.7 and the cover plate of LCUS3.

(5) Turn the switch of Adapter FT-384—(*)
to DISC.
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(6) Place the TUNE-OPERATE. switch of
the receiver at TUNE.

(7) Adjust the trimmer C1.7 for zero beat

in the loudspeaker. The (discriminator) volt-
meter should read zero when the frequency
is correct. This is an additional check on the
frequency of the i-f oscillator.

(8) Set the signal generator and the receiver
dial at 20 mc and adjust the slug in LCUS3 for
Zero beat. )

(9) Repeat steps (7) and (8) until the oscii-
lator tracks satisfactorily at both ends of the
band.

(10) When the oscillator is satisfactory at
both ends of the band, check the 26-, 24-, and 22-
mc points also. Zero beat should be obtained
within one-half dial division at each of these
frequencies. If tracking at these frequencies is
not satisfactory repeat step (7) above using
27 mc and step (8) above using 21 mec. After
the dial tracking is regarded as satisfactory,
take care to avoid touching C1.7 and the slug
of LCU38 when making further adjustments.

(11) Turn the switch of Adapter FT-384-
(*) to ALIGN and restore the TUNE-OPER-
ATE switch to OPERATE.

(12) Increase the signal generator output

sufficiently to cause a meter reading of 0.9 volt.

Adjust the generator during the course of the
following procedure to maintain a reading of
between 0.6 and 0.9 volt on the meter.

Note. During the final alinement adjustments it is
usually impossible to keep the meter deflection below
0.9 volt by reducing generator output. Under these
conditions modulate the generator with 400 cycles and
a frequency swing of = 15 ke. Connect the output
meter of Test Set I-56-(*) to Adapter FT-384—(*),
and supplement the test meter deflection by observing
the output meter deflection.

(13) With the signal generator at 28 mec,
tune the receiver dial for zero beat at 28 mec.
Adjust, in turn, trimmer capacitors C1.5, C1.3,
and C1.1 for maximum test meter deflection.

(14) Adjust the generator and the receiver
to 20.0 mc as in step (13) above.

(15) Adjust, in turn, the slugs in the LCU1
and LCU2 shield cans for maximum deflection
of the meter.

(16) Readjust the trimmer capacitors at
28.0 mc and the inductance trimmers at 20.0
me alternately until no further improvement
can be obtained.

—

I85. Precision Alinement of Radio Transmitter

BC—604—{*)

a. GENERAL. Whenever a complete inspec-
tion of a transmitter is made, check alinement
of the tuned circuits as follows:

b. TESTING EQUIPMENT REQUIRED.

1 antenna A—62 (Phantom) or an artificial
antenna (fig. 130), or a vehicle antenna
of correct dimensions (including lead-in
and ground) if radiation is permissible.

1 sensitive precision wavemeter, 3.0- to
10.0-mc range.

1 narrow-blade (14-inch) screwdriver or
long-handled hexagon socket wrench for
adjusting the trimmer capacitors and
coil slugs.

1 3/16-inch screwdriver for locking the
selector, ete.

1 6-inch rule (narrow blade).

1 Cord CD-786 for connection of trans-
mitter under test to the power sup-
ply through a convenient mounting or
equivalent.

¢. PRELIMINARY TO ALINEMENT. (1) Throw
the TRANSMITTER switch to OFF, the RE-
CEIVER TUNE-OPERATE switch to OPER-
ATE, the RADIO-INTERPHONE switch to
RADIO, and the TUNE-ANT CUR switch to
TUNE. :

(2) Insert Crystal Holder FT-241-(A),
Channel 0, into socket No. 1 and Crystal
Holder FT-241-(A), Channel 79, into socket
No. 10 in the crystal operating compartment.
If these particular crystals are unavailable,
others within five channels of these may be
used.

(3) Remove the top and bottom cover plates
from the transmitter and lay the transmitter
on its back so the bottom and top sections are
accessible. Plug one end of Cord CD-786 into
the left end of the transmitter and the other
end into the left connector of the mounting
which is connected to a large 12- or 24-volt bat-
tery supply. Make sure a dynamotor of the
correct input voltage rating has been inserted
in the transmitter. ‘

(4) Unlock the channel selector (par. 1885
(7) and (8)) and then set the gang capacitor
for minimum capacitance (plates all out).

d. ALINEMENT OF FIRST R-F AMPLIFIER.

(1) Set the METER SWITCH to position 2
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(grid current in the first r-f amplifier) and turn
the TRANSMITTER switech ON.

(2) Set C107 to the minimum capacitancev

position (opcn end of slot at left as viewed from
front of the transmitter).

Note. This capacitor has been omitted from later
transmitters.

(8) Press push button No. 10 and start the
dynamotor by placing the RECEIVER TUNE-
OPERATE switch on RECEIVER TUNE. If
the oscillator and nietering circuit are working,
the meter will deflect, indicatihg current in the
first r-f amplifier grid circuit. Stop the dyna-
motor by throwing the RECEIVER TUNE-
OPERATE switch to OPERATE. Do not let
the dynamotor run for long periods of time
during the following tests.

(4) Set the METER SWITCH to position 3
(grid current in rectifier).

(5) Start the dynamotor (RECEIVER
TUNE-OPERATE switch .to RECEIVER
TUNE). Adjust the gang capacitor for maxi-
mum meter deflection and observe the relative
position of the capacitor plates. Rotate the
gang capacitor by inserting a screwdriver in
the slot on the end of the gang capacitor shaft
(located near the handle on the right end of
the transmitter) or by the associated small
indicating knob.

(6) Press push button No. 1 and repeat
step (5) above. The observed rotation of the
gang capacitor in passing from No. 10 to No.
1 should be at least 75 percent of the total pos-
sible rotation.

(7) Carefully release push button No. 1,
turn the gang capacitor to the extreme front,
and lock the selector unit.

(8) Start the transmitter (dynamotor) ; and
check the selector adjustment by pressing the
No. 1 and then the No. 10 push button. Ob-
serve the maximum meter deflection at each
frequency as the gang capacitor is varied

slightly against the restoring force of the se-

lector springs. Do not attempt to rotate the
capacitor control more than o few degrees. The
meter should indicate a maximum deflection at
the capacitor setting determined by the se-
lector. If the gang capacitor has not been
properly positioned at each frequency, repeat
the above procedure (steps (5) to (8)) until
the proper adjustment is obtained or the trou-
ble is located.
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e. ALINEMENT OF RECTIFIER. (1) Set the
METER SWITCH to position 4 (grid current
in doubler). )

(2) Adjust the tuning slugs in L119 and
L1118 to about 1 inch from the open end of
the coils. This may be measured with the 6-
inch narrow blade rule inserted in the open
end of the coil form. ' )

(8) Set C153 and C157 to the midcapaci-
tance position (open end of slot toward rear
of set).

Note. Steps ¢(2) and ¢(3) are probably unneces-
sary if there is reason to believe that there has been
no major change in the coils or capacitors in this
stage.

(4) Adjust the wavemeter to one-sixth of
the output frequency (27.9 = 4.65 mc) and

6
place the pick-up coil near 1118 and 1119.

Caution: The wavemeter may affect the tun-
ing of 1118 and L119 if it is coupled too closely
to these coils.

(5) Press push button No. 10, start the
dynamotor, and adjust C153 and C157 for a
maximum deflection of the transmitter panel
meter at the wavemeter frequency. Take care
that the circuits are being tuned to the correct
frequency. If the circuits cannot be tuned, try
a different setting of the L119 and L118 tuning
slugs. Repeat this procedure until a panel
meter deflection is obtained, and with the wave-
meter determine the frequency to which the
circuits are tuned. If the tuned frequency is
higher than the correct frequency, increase the
tuning inductance or capacity, or both; if the
tuned frequency is lower than the correct fre-
quency, decrease the tuning inductance or ca-
pacity, or both, until the correct frequency is
obtained. The transmitter uses copper tuning
slugs in the coils and therefore the coil induct-
ance is decreased as the slug is inserted further
into the coil winding.

(6) Press push button No. 1 and adjust the
slugs in L119 and L118, respectively, for maxi-
mum deflection of the panel meter. Do not ad-
just C153 and C157. Check the frequency being
tuned (20.0 = 3.33 mec) with the wavemeter

6
and proceed as in (5) above 1f the frequency

is incorrect.

(7) Repeat step (5) above (adJustmg only
the capacitance trimmers on button 10) and
step (6) above (adjusting only the coil slugs
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on button 1) until no further adjustment is re-

quired. In some cases where the circuits do not -

appear to aline properly at both ends of the
band it may be desirable (with the meter
switch in position 3) to adjust and lock selector
button 5 at some frequency near the middle

of the band (about 24.0 mec) and aline be-

tween buttons 10 and 5 to get the coil slugs
and “capacitors near their correct positions.
Then finally aline between buttons 10 and 1 as
describ~d above. -

f. ALINEMENT OF DOUBLER. (1) Set the
METER SWITCH to position 1 (grid current
in tripler).

(2) Adjust the tuning slugs in 1106 and
L107 to about 1 inch from the open end of the
coils.

(3) Set C114 and C116 to the midcapaci-
tance position (open end of slot toward rear
of s<t).

Note. Steps 7(2) and f(3) are probably unneces-
sary if there has been no major change in the coils
or capacitois in this stage.

(4) Adjust the wavemeter to ome-third of
the output frequency (27.9 = 9.30 mc) and

3
place the pick-up coil near L106 and L107.

(5) Press push button No. 10, start the
dynamotor, and adjust C114 and C116 for a
maximum deflection of the panel meter at the
wavemeter frequency. Take care that the cir-
cuits are being tuned to 9.3 mec. If the circuits
cannot be tuned to the proper frequency, try a
different setting of the 1106 and L107 tuning
slugs.

(6) Depress push button No. 1 and adjust
the slugs in L106 and L1107 for maximum de-
flection of the meter. Check the frequency
being tuned (20.0 = 6.67 mc) with the wave-

3
meter. If the frequency is incorrect it will be

necessary to recheck the frequencies to which
the rectifier stage has been alined in accord-
ance with paragraph e(4) and e¢(6) above.

(7) Repeat steps (5) above (adjusting only
the capacitance trimmers on button 10) and
(6) above (adjusting only the coil slugs on
button 1) until no further adjustment is re-
quired.

9. ALINEMENT OF TRIPLER. (1) Set the
METER SWITCH to position 5 .(grid current
in power amplifier).

——

(2) Adjust the tuning slug in L108 to about
1 inch from the open end of the coil.

Note. This step is unnecessary if there has been
no major change in the coil or capacitor in this stage.

(3) Press push button No. 10, start the
dynamotor, and adjust C120 for a maximum
deflection of the meter. If a tuning point can-
not be found, try a different setting of the
L108 tuning slug. Frequency measurements
are not required in this stage if the alinement
of the preceding circuits has been done cor-
rectly.

(4) Press push button No. 1 and adjust
the slug in L108 for a maximum meter de-
flection. ' )

(5) Repeat step (3) above (adjusting only
C120 on button 10), and step (4) above (ad-
justing only L108 on button 1), until no fur-
ther adjustment is required.

(6) Replace the bottom cover plate of the
transmitter and trim all alinement adjustments
previously made, by repeating the procedure
described in d, e, f, and g. The bottom cover
makes only small changes in the circuit capaci-
tances or inductances and so only small changes
in the trimmer capacitors or coil slugs will
be required. They are necessary, however, if
most satisfactory performance and tube life
are to be obtained.

h. ALINEMENT OF POWER AMPLIFIER. (1)

" Set the METER SWITCH to position 6 (total

plate current).

(2) Throw the RECEIVER TUNE-OPER-
ATE switch to OPERATE.

(3) Adjust the coupling of L111 to L110
until the center of coil L111 is opposite the
top of coil L1110 as seen through the vertical
slot in L110. This is done by rotating the
knurled finger wheel which is accessible -
through a rectangular hole in the right end
panel (fig. 102).

(4) Connect an antenna (artificial or real,
par. 185b) to the transmitter. (During manu-
facture this stage is adjusted with the artificial
antenna (fig. 130) plugged into the A and G
posts on the front panel of the transmitter.)

(5) Press push button No. 10, plug in a
microphone, and start the dy'na,motor by oper-
ating the microphone switch. Immediately ad-
just C126 on top of the selector unit for mini-
mum deflection of the panel meter (minimum
plate current).
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(6) Adjust antenna trimmer capacitor C136

(marked as No. 10 on the right end panel of -

the transmitter) for maximum antenna cur-
rent in the artificial antenna meter.

Note. If an Antenna A-62 (Phantom) or a real
antenna is used for these coupling adjustments it will
be necessary, in order to have an indication of antenna
current, to throw the TUNE-ANT CUR switch to
ANT CUR and observe the deflection of the panel
meter. Restore the TUNE-ANT CUR switch to the
TUNE position whenever adjustments are to be made
to capacitor C126 or to the inductance trimmer of
L.110.

(7) Adjust the coupling between L110 and
L1111 for maximum antenna current, then re-
duce the coupling to lower the antenna current
to approximately 60 percent of maximum and
readjust the antenna capacitor, C136, for
maximum antenna current.

(8) Press selector button No. 1 and adjust
the tuning slug (inductance trimmer) of L110
for minimum plate current (with the TUNE-
ANT CUR switch at TUNE). The tuning slug
is operated by a toothed wheel which is turned
by inserting a screwdriver through the hole
opposite the bottom of L110 in the right end
panel of the transmitter.

(9) Adjust the antenna trimmer, C127 (No.
1), for maximum antenna current.

(10) Shift alternately between selector but-

tons No. 1 and No. 10, making the proper ad-
justment of L110 and C126 for minimum plate
current until no further adjustment of L110
and C126 is required. When on button No. 1,
" adjust the tuning slug L110 for minimum plate
current and adjust the antenna trimmer, C127,
for maximum antenna current. When on but-

ton No. 10, adjust the trimmer capacitor, C126,,

for minimum plate current and adjust the an-
tenna trimmer, C136, for maximum antenna
current. As the minimum meter reading may
not- bé sharply defined when the inductance
trimmer is turned, it is sometimes easier to
adjust the capacity trimmer C126 for minimum
plate current when on selector button No. 10,
then operate selector button No. 1 and again
adjust C126 for minimum plate current. Then
adjust the induetance trimmer by a few turns
and repeat the procedure already outlined, not-
ing the position of C126 for each selector
button. Turn the inductance trimmer of L110
one way or the other until the position of
C126 for minimum plate current is the same
at both ends of the band (selector buttons 1
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and 10). The r-f stages have now been ganged
and should track satisfactorily at all fre-
quencies.

1. COUPLING TO THE ANTENNA CIRCUIT.
When the procedure in % above has been prop-
erly accomplished the transmitter is ready for
coupling to a suitable antenna. The method
of making coupling adjustments is described
in paragraph 188c.

186. Receiver Over-All Test Reqdiremenfs

a. CHECK OF CIRCUIT ALINEMENT. (1) Re-
move the receiver dust cover and connect the
receiver to an appropriate power source.

(2) Turn the SPEAKER switch to ON, the
TUNE-OPERATE switch to TUNE, and the
SQUELCH switech to ON. Turn the SENSI-
TIVITY and VOLUME controls to the extreme
right. Turn the receiver ON.

(3) Set the signal generator at 24 mc. Con-
nect the signal generator to posts A and G of
the receiver. Manually tune the receiver to zero
beat. Make sure that the CALL SIGNAL lamp
lights. Read the setting of the receiver dial.

(4) Carefully adjust the tuning dial to each
side’ of the zero-beat setting until the CALL
SIGNAL lamp goes out. Note the two dial
readings at the points where the lamp goes
out. The lamp should remain lighted over ap-
proximately three channel divisions, and the
zero-beat setting should be close to the center
of this range.

(5) Set the SENSITIVITY control at the
extreme left (minimum sensitivity), and care-
fully adjust the tuning dial to each side of the
zero-beat setting. The lamp should remain
lighted over approximately two channel divi-
sions, and the zero-beat setting should be at
the center of the tuning range.

(6) Repeat steps (8) through (5) above,
setting the signal generator at 28 mec.

(7) Repeat steps (3) through (5) above,
setting the signal generator to 20 me.

(8) If the zero-beat setting in step (5)
above is not centered, the receiver requires re-
alinement.

b. CHECK OF SENSITIVITY AND STABILITY. (1)

Set the signal generator to 28.0 mc and adjust

the receiver to zero beat at 28 mec. Then re-
duce the signal generator to zero outpuf.

(2) Switch the SQUELCH control to ON
and adjust the SENSITIVITY econtrol so that
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the CALL SIGNAL lamp is barely extin-

guished.

(3) Increase the generator output suffi-
ciently to illuminate the CALL SIGNAL lamp.
A signal of 1.0 microvolt or less should suffice.

(4) Repeat steps (2) and (3) above at 20.0 mc.

(5) Set the signal generator to give 3 micro-
volts output at 28 mec. It should be possible
to extinguish the CALL SIGNAL lamp by turn-
ing the SENSITIVITY control to the left.
Repeat this test at 20 me.

(6) Throw the TUNE-OPERATE switch

to TUNE and adjust the tuning dial for a low- -

pitched beat note.
(7) Vary the signal generator output from
about 1 to 1,000 microvolts. The pitch of the

beat note should remain within audibility over

the entire range of signal voltage.

¢. OUTPUT POWER MEASUREMENT. (1) Ad-
just the signal generator frequency to 20.0
mec and 1 microvolt output.

(2) With the SPEAKER switch ON, and
the TUNE-OPERATE switch at TUNE, set
the RADIO & INT-INT ONLY switch "to
RADIO & INT, and the SQUELCH switch to
ON. Turn the SENSITIVITY and VOLUME
controls to the extreme right. _

(3) Tune to zero beat with the signal gen-
erator and operate the TUNE-OPERATE
switch to OPERATE. Turn the SPEAKER
switch OFF.

(4) The output meter should show approxi-
mately zero output since the signal generator
is not modulated. The output meter is con-
nected between pin 21 and PGl and ground.
(If Adapter FT-384—~(*) is connected to PGI,
the output meter is connected to the OUTPUT
METER pin jacks of the adapter.)

" . (5) Modulate the signal generator with 400

cycles with a frequency swing of * 15 ke and
read the output meter. The meter should read
over 18 volts.

d. NOISE TesT. With the signal generator
output at 1 microvolt completely remove the
modulation from the signal. The reading on the
voltmeter should drop to not more than one-
fifth of the reading obtained in paragraph
186¢(5).

e. CHECK OF LIMITER ACTION. (1) With
conditions as in paragraph 186¢, increase the
signal generator output to 10 microvolts and
observe the reading on the output meter.

‘D-C voltmeter ......

(2) Increase the signal generator output to
100, 1,000, and 10,000 microvolts successively.
The voltmeter reading should stay within = 5
volts of the reading obtained in step (1)
above.

f. VOLUME CONTROL. Remodulate the signal
with 400 cycles with a frequency swing of *
15 ke and 1 microvolt input, and gradually
rotate the VOLUME control to the left. The
output meter should decrease progressively to
less than 1 volt. After restoring the volume
to maximum, turn the SPEAKER switch ON.
The output meter reading should remain ap-
proximately constant. Observe the tone from
the loudspeaker as a check on the operation of
the speaker. A very weak response or a bad
rattle may indicate that the speaker diaphragm
has been damaged.

187. Transmitter Over-All Test Requirements
a. GENERAL. (1) After the transmitter has
been properly alined, and the antenna satisfac-
torily coupled to the power amplifier, test the
performance characteristics as directed below.
(2) The test equipment required is as fol-
lows:

Ttem Desecription

A-F oscillator ...... 50 to 5,000 cps, 0- to 5-volt
output, such as General
Radio type 608A, for modu-
lation tests and measure-
ment of audio stage gains,
set for 500 ohms output.

Oscilloscope such as Oscillo-
scope BC-1060~( ), for mod-
ulation ecapability test, or
for measurement of audio
stage gains.

Output meter ....... 0 to 15 wvolts with scales
marked in decibels and volts,
such as General Radio type
583A, for measuring the
audio stage gains.

0 to 5 volts rectifier type such
as General Radio type 483F
or Test Unit I-176.

Input cireuit attenu- | 0 to 30 db, (500 ohms) such

Oscilloscope ........

A-C voltmeter ......

ator ............. as Western Electric type
1A.
Dummy antenna .... | Dummy load (fig. 130) or
equivalent.
Distortion noise meter. | General Radio type 732B, or
equivalent. -

D-C ammeter ....... 0 to 30 amperes.
0 to 30 volts.
12 volts, 26 amperes maximum.,

24 volts, 18 amperes maximum,

Battery ...... PP
Battery ............
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(3) Before the tests can be ‘made, the bat-

tery must be connected with the transmitter, -

and the 40-ohm dummy load (fig. 130) must
be connected with binding posts A and G on
the front panel. The 20-, 24-, and 27.9-mc
crystal holders must be placed in the number
1, 5, and 10 sockets, respectively. The push
buttons must also be preset.

(4) At the beginning of the testing pro-
cedure the switches must be set as follows:

(a) TRANSMITTER ON-OFF switch at
OFF.

(b) TUNE-ANT CUR switch at TUNE.

(¢) RECEIVER TUNE-OPERATE switch
at OPERATE.

(d) METER SWITCH in position 6.

(e) RADIO-INTERPHONE switch to RA-
DIO.

(/) TANK-OTHER USE switch to OTHER
USE. .

(5) The text for the following tests is writ-
ten as a step by step procedure; that is, the test
equipment connected with the transmitter,
and the switch adjustments at the beginning
of a test are assumed to be the same as those
at the end of the preceding test. E

b. R-F Power OuTPUT, D-C POWER INPUT ”

TEST. (1) The data required for making this
test is given in figure 106. )
(2) Connect a d-c ammeter (0 to 30 amp)

ooy -0 |PG I0Y
. 1
-0-30A
S+ o-1a
BATTERY
oUMMY
o= - : LoAD
| -
2]
2 [}
o——o/
25
TEST DATA

SELECTOR | FREQ. | ANT. | BATTERY CURRENT
BUTTON | MC | CUR.|RADIC | INTERPHONE [FIL

] 20 | 85 ]
5 24 | 65 | 224 124 5A
10 27.9 | 65

TL 510035-A

Figure 106. Radio Transmitter BC-604—(%), r-f power
output, d-¢ power input test diagram.
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in series with the battery (fig. 111) observing
polarity in making the connection.

(3) Latch push button No. 1, turn the
TRANSMITTER ON-OFF switch to ON.
After the tubes have warmed up for at least
5 seconds, start the dynamotor by depressing
the microphone push-to-talk switch.

(4) Compare the readings obtained on the
dummy load meter with the ANT CUR read-
ings in the table of figure 106 for the three
crystals as selected by push buttons No. 1, 5,
and 10.

(5) Note the input current value as read
by .the 0 to 30 ampere d-c ammeter with the
dynamotor running, and compare this reading
with that given for RADIO in the table in
figure 106.

(6) Turn the RADIO-INTERPHONE switch
to INTERPHONE and note the ammeter read-
ing with the dynamotor running. Compare it
with the value given in figure 111 for battery
drain on INTERPHONE.

(7) Stop the dynamotor and again compare

0-30v PG IOl
. e
+ |
BATTERY
- OUTPUT  NOISE
—~ METER METER
2
20
O—+0
o4O
21
0-5VAC
5 1 I L
AUDIO 1
TO MICROPH
FREQUENCY ATTENUATOR JA%KS ONE
e o
]
TEST DATA
AUDIO | ATTEN- INTERPHONE jsm&-:mm—:
OUTPUT | UATION [ ouTPuT |DIST. | NOISE | OUTPUT | TEST
VOLTS o8 D8 % DB p8
73 -~20 21 12 25 15 PART |
40 ) 22 12 25 PART 2
TL510045=

Figure 107. Radio Transmitter BC—604—~(*), audio
output test diagram.




: @,;L

boppser

the reading with that given in the table on

ficure 106 for battery drain on FILAMENTS.

e. Aupro OutpuT TEST. (1) The data re-
quired for making this test is given in figure
107.

(2) Procure the test equipment specified in
paragraph 187. Turn the TRANSMITTER
ON-OFF switch to OFF, and connect the equip-
ment with the transmitter as follows:

(a) Connect thé output of the audio oscil-
lator with the input of the calibrated attenu-
ator. Do not ground either lead of the audio
oscillator. A

(b) Connect the output of the attenuator
with terminals C and D of the magnetic micro-
phone jack (J-101) through a suitable plug
(P1-118).

(¢) Connect the a-c voltmeter (0 to 5 volts)
across the output of the audio oscillator.

(d) Adjust the load on the output meter
to 8,000 ohms. Connect the meter with ter-
minals 2 and 20 (or 21) on PG-101.

(8) Test the audio output of the transmit-
ter using the magnetic microphone jack (part
I) as follows:

(@) Turn the a-f oscillator on and set the
frequency to 400 cycles per second (cps). Set
the output control to give 1.73 volts as read by
the 0- to 5-volt a-c meter.

(b) Set the calibrated attenuator to 20 db.

(¢) Set the SIDETONE CONTROL to max-
imum.

(d) Turn the transmitter on, latch push
button 1, 5, or 10, and after the tubes have
warmed up for at least 5 seconds, start the
dynamotor. - .

(e) The output, and noise and distortion
meters should now indicate approximately the
readings given in figure 107~ Record the read-
ings obtained.

(f) Stop the dynamotor.

(4) Test the audio output of the transmitter
using the carbon microphone jack (part II)
as follows:

(@) Change the attenuator connection from

the magnetic microphone jack to carbon micro--

phone jack J-102 using plug PL-68 instead of
plug PL-118.

(b) Change the audio oscillator output to 4
volts, and change the attenuator to 0 db.

(¢) Start the dynamotor. The output and
noise and distortion meter readings should be

o

e~

approximately the same as those in the table
in figure 107.

d. MODULATION CAPABILITY TEST. (1) The
data required for making this test is given in
figure 108. This method is a practical modula-
tion capability check for this transmitter but
is not in general applicable to all f-m modu-
lators. '

[ oo ? PGIOI-
1
b+
BATTERY
l S
25
0~ 5VAC
) o % ‘
AUDIO Lo
FREQUENCY v ATTENUATOR
osc
9 i S
L J MODUL ATION

MONITOR

MAG MIC
JACK

TEST DATA

TRANSMITTER | AUDIO TRACE | AUDIO
FREQ FREQ % MOD | WEIGHT | INPUT
24 MC 400 CPS 100 2N 1.5V=5V

N L SH'IOSS:A
Figure 108. Radio Transmitter BC-604—(*), modulation
capability test diagram.

(2) Stop the dynamotor and disconnect the
output meter and the noise and distortion
meter.

(3) Change the audio oscillator output to

‘the minimum setting. Leave the frequency at

400 cps.

(4) Turn on the modulation monitor oscillo-
scope and place its pick-up coil near the trans-
mitter antenna coupling coil (I-110). Latch
push button No. 5 and start the dynamotor.

~Then adjust the coupling distance between
L-110 and the pick-up coil to obtain about 2’

inches deflection on the modulation monitor
oscillograph.

(5) Gradually increase the output of the
audio oscillator until a series of dots just be-
gins to appear along the zero. carrier (base)
line on the oscilloscope. The dots indicate full
modulation capability of the transmitter.

(6) Adjust the sweep frequency of the
oscilloscope until the dots are clearly defined.
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(7} The correct audio oscillator voltage (as
read by the 0 to 5 volt a-c meter) is that which -
Jjust causes the dots to appear at the base line
of the oscilloscope.

(8) Compare this voltage with that glven in
the table on ﬁgure 108.

Section XXI. PRESETTING

188. Presetting Transmitter (Fig. 109)

a. GENERAL. Presetting the transmitter con-
sists of adjusting the ganged tuning capacitors
and individual antenna tuning capacitors for
each channel to be used. Thus, after the chan-
nel selector mechanism is adjusted and locked,
depressing a push button will automatically

e

rotate the tuning ecapacitors, and choose the
proper crystal and antenna trimmer capacitor
for the desired operating channel. Once these
adjustments are made it is not necessary to
alter them until the channel frequency assign-
ments are changed. The presetting procedure
may be divided into two parts: setting the push
buttons and tuning the antenna circuit.

b. SETTING PUSH BUTTONS. (1) Set the push
buttons with the transmitter in the vehicle, or
removed. If the transmitter is removed a suit-
able source of d-c power and a Mounting FT-
237-(*) or other means of connecting the
source of power to the transmitter are required.

(2) Remove the receivers from Mounting
FT-237-(*) by loosening the thumbscrews and
pulling the receiver forward. (If the receivers

TOP
ACGESS DOOR TO PANEL AND SWITCH CONNECTIONS
noTe-(D)
ANTENNA /
TRIMMERS IOy
/
crRT——-—Q | 4
ANTENNA
2[@ c28  coueLing QOREas
ONTROL
crza—t—=Q@I3 c .( O
INTERPHONE
4§ c13o PlOl
c1314—~—Qls
6@ ci32
c133+=Q 7
345
134
8| @ c13 L
LIO COIL .
135 +=Dlo TRIMMER
¢ \Y REAGHED ETER
: 10| ci136 FROM HERE 0125
&
NOTE-(®)
@)—— SELEGTOR LOCKING SGREW
:: T ’\j
L N 7
GANG TUNING O
CAPAGITOR. ADJUST AT
CHASSIS OUTLINE — GRANK DISC OR SGREW- &)
DRIVER SLOT IN CAPACITOR
SHAFT
BOTTOM TL15847S

—NQTES—

NOTE-(1)-ADJUST FINGER WHEEL AT
OF SET THIS

CONTROL REGULATES ANTENNA

TOP FROM END

GOUPLING.

NOTE- @ METER SWITCH POSITION LEGEND-
POSITION NO.—~
{-TRIPLER GRID
2-R-F AMP GRID
3~RECTIFIER GRID
4-DOUBLER GRID
5—-POWER AMP GRID
6~TOTAL GURRENT

Figure 109. Radio Transmitter BC—604-(*), right end view.
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are to be preset also, save time by leaving the

right-hand receiver in position and setting its:

REC ON-OFF switch to ON.) -

(3) Remove the erystal holders from the
crystal compartment and put them in the cry-
stal storage drawer.

(4) Select the required crystal holders for
the new frequencies and insert them into the
sockets in the crystal oven compartment. The
crystals should be. arranged according to fre-
quency ; the lowest frequency crystal in position
No. 1, the next higher frequency crystal in
position No. 2 and so on. Replace the crystal
oven compartment cover.

(5) Throw the RECEIVER TUNE-OPER-
ATE switch to OPERATE. Leave the TRANS-
MITTER ON-OFF switch OFF.

(6) Release any depressed push button by
partially depressing any button.

(7) Turn the ganged-tuning capacitor con-
trol, under the handle on the right side of the
transmitter (fig. 109), as far as it will go to-
ward the front of the transmitter.

(8) The operation in step (7) above posi-
tions the selector locking screw (accessible
through a hole immediately above the handle),
so that it can be reached with a screwdriver.
Loosen this locking screw counterclockwise
until it binds slightly, and then turn it clock-
wise one-half turn. The ganged-tuning capaci-
tor assembly can now be rotated independently
of the push buttons. Turn the ganged-tuning
capacitor control to its maximum rear (mini-
mum capacitance) position. -

(9) Throw the TUNE-ANT CUR switch to
TUNE and turn the METER SWITCH, D125,
on the right side of the transmitter, to position
No. 3.

(10) Depress the push button which selects
the highest frequency crystal in use.

(11) Turn the TRANSMITTER ON-OFF
switch to ON and allow the transmitter to
warm up for 5 minutes.

(12) Start the dynamotor by throwing the
RECEIVER TUNE-OPERATE switch to RE-

-CEIVER TUNE. This operation grounds the

dynamotor- relay coil and causes all stages in

- the transmitter, except the power amplifier, to

become operative. The transmitter emits a very
weak signal in the RECEIVER-TUNE position.

Caution: Never start the dynamotor with
the ON-OFF switch. Always use either the

e ————— e
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RECEIVER TUNE-OPERATE switch or the
microphone button. Do not operate the dyna-
motor any longer than necessary. Always stop
the dynamotor when any pause is made in the
presetting procedure.

(13) Slowly rotate the ganged-tumng ca-
pacitor control to the front until the panel
meter indicates a maximum value. At some
frequencies, two peaks will be obtained, one
of which is considerably greater than the
other; set the ganged tuning capacitor to the
higher of the two peaks.

(14) Turn the METER SWITCH to position
No. 1. _ ,

(15) Move the ganged-tuning capacitor con-
trol slightly about its setting (obtained in
step (13) above) until a maximum meter read-
ing is obtained. This operation provides a fine
adjustment of step (13) above, and the ganged
capacitors now are set accurately for this
channel.

(16) Throw the RECEIVER TUNE-OPER-
ATE switch to OPERATE; this turns the dyna-
motor off.

(17) Release the depressed push button by
holding it with a finger and partially depress-
ing an adjacent push button with the other
hand. Do not allow push_buttons to snap out
or the presetting adjustment will be jarred
from its correct setting.

(18) Depress the push button for the next
lower frequency, place the RECEIVER TUNE-
OPERATE switch in the RECEIVER TUNE
position and repeat steps (13) to (17) above.
Tune each one of the remaining channels in the
same manner, each time going from a higher
to a lower channel, being careful not to depress
a push button for any channel which already
has been preset. After the last channel has
been preset, partially depress any one of the
other buttons just far enough to release the last
push button.

(19) Rotate the ganged-tuning capacitor
control to the maximum front position and
tighten the selector locking screw. Do not
tighten far enough to strip the threads. All cir-
cuits are now preset except the antenna cir-
cuits. l

(20) Depress push button No. 1, place the
RECEIVER TUNE-OPERATE switeh to RE-
CEIVER TUNE, and check the locked adjust-
ment of the selector by turning the ganged-
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tuning capacitor control slightly to each side
of its setting against the restoring spring. A
screwdriver may be used for this test. If the
mechanism is adjusted correctly, the panel
meter needle will dip as the control is moved
to either side of its setting. Repeat this .pro-
cedure for each channel and readjust all chan-
nels not giving the proper indication.

¢. TUNING ANTENNA CIRCUIT. When tuning
the antenna circuit, Antenna A-62 (Phantom)
should be used to prevent radiation. If An-
tenna A-62 (Phantom) is not available, the
transmitter must be in place in the vehicle,
the mast antenna must not touch anything and
the vehicle should preferably be located well
away from trees, trucks, and other large ob-
jects, but only to the extent permitted by
camouflage requirements.

(1) Throw the TUNE-ANT CUR switch to
ANT CUR, turn the METER SWITCH to po-
sition No. 6 (to prevent stray r-f pick-up from
affecting meter readings), and place the RE-
CEIVER TUNE-OPERATE switch at OPER-
ATE.

(2) Set the antenna coupling control at
minimum coupling (clockwise rotation of the
wheel). This adjustment is made through the
square hole on the right side of the transmitter.

WARNING: Do not remove the cover and
reach down from the top, as dangerously high
voltage is exposed when the set is turned on.

(3) Depress a push button of a channel
whose circuits have been preset. Insert the
microphone plug into the CARB MIC jack and
press the push-to-talk switch. Adjust the an-
tenna tuning capacitor numbered to correspond
to the depressed push button, for maximum in-
dication on the panel meter; (this reading is
relative antenna current). It may be necessary
to increase the antenna coupling to obtain a
reading; however, the coupling should be as
loose as possible. Tune each antenna cireuit
of the remaining preset channels in a similar
manner.

(4) Depress the push button corresponding
to a frequency halfway between the highest and
the lowest frequency used. Adjust the antenna
coupling control for maximum indication on
the panel meter. Then reduce the coupling suffi-
ciently to reduce the antenna current to about
one-half the observed maximum value.

(5) Throw the TUNE-ANT CUR switch to
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TUNE, depress the microbhone switch, and de-

- termine on which channel the greatest meter

deflection is obtained.

(6) Throw the TUNE-ANT CUR switch to
ANT CUR.

(7) Adjust the coupling for maximum an-
tenna current on the frequency at which the
greatest deflection was noted in step (5) above.-

(8) Starting with channel No. 1, depress
each push button and readjust its associated
antenna tuning capacitor for maximum an-
tenna current.

(9) Place the TUNE-ANT CUR switch at
TUNE; the RECEIVER TUNE-OPERATE
switch at OPERATE; depress a channel se-
lector push button; depress the microphone
switch; and check the meter readings for each
position of the METER SWITCH. The read-
ings should be an approx1mat10n of those shown
below.

Radio transmitter BC-604—(*) meter readings

Switch position 1 2 3 4 5 &
Total
Tripler | 1st r-f | Rect | Doubler | P-a | plate and
Circuit . grid grid grid grid grid screen
Meter reading
(20me) ... | 20 40 20 25 15 60
Meter reading
(279 me)..| 30 | 25 | 25| 40 |2 | 60
Note. Transmitter RECEIVER TUNE-OPERATE

switch thrown to OPERATE.

(10) The transmitter is now tuned and
ready for operation on any one of the preset
channels. Make sure the RECEIVER TUNE-
OPERATE switch is in the OPERATE posi-
tion. With the microphone button released,
place the ON-OFF TRANSMITTER switch in
the OFF position. Remove Antenna A-62, if -
used, and connect the mast antenna.

189. Presetting Receiver

a. GENERAL. Presetting consists of adjust-
ing the ganged variable capacitors of the r-f
amplifier, mixer, and r-f oscillator stages for
each channel to be used. Thus, after the chan-
nel selector mechanism is adjusted and locked,
depressing a push button will automatically
rotate the tuning capacitors to the preset, reso-
nant position for that channel. Once these ad-
justments are made it is not necessary to alter
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them until the channel frequency assignments

are changed. The presetting procedure may be

divided into two parts: setting the push but-
tons and tuning the antenna circuit. ‘

b. SETTING PUSH Burrtons. (1) The push
buttons may be set with the receiver in the
vehicle or removed. However, if the receiver
is removed a suitable source of d-c power and
a Mounting FT-237—(*) or other means of
connecting the source of power are required.
An unmodulated signal at the frequency or
frequencies to which the receiver is to be tuned
must be available. This signal may be from
either a remote transmitter or an associated
transmitter. The following procedure uses an
associated transmitter:

(2) Turn the REC OFF-ON switch to ON.

Permit the receiver to warm up for 15 minutes.
If the right-hand receiver was left in place
and was warming while the transmitter was
being preset it should not be necessary to wait
long. However, steps (3) to (5) below may be
performed while waiting.

(3) Release all push buttons by partially
depressing any one of them. Hold down the
PUSH TO TUNE button to engage the manual
TUNING control. Turn the TUNING control
to the left until the LOCK line coincides with
the hair line on the window. This positions
the selector locking screw (accessible through
a hole above the push buttons), so that it can
be loosened with a screwdriver, thereby per-
mitting the TUNING control to operate the
capacitor assembly independently of the push
buttons. Turn the selector locking screw in a
counterclockwise direction as far as possible;
then turn it clockwise about one-half turn.

(4) Set the calibrated dial to some midfre-
quency and, while holding down the PUSH TO
TUNE button, depress one push button after
the other until all have been depressed. This
procedure changes all previous settings and
assures a free-running mechanism.

(5) Place the controls on the receiver panel

in the following positions: TUNE-OPERATE

to TUNE, SPEAKER OFF-ON to ON, RADIO
& INT-INT ONLY to RADIO & INT,
SQUELCH OFF-ON to OFF, and VOLUME
control almost completely clockwise.

(6) If 15 minutes have elapsed since the
REC ON-OFF switch on the receiver to be
preset was set to ON, place the RECEIVER

TUNE-OPERATE switch on the transmitter
panel in the OPERATE position, and the
TRANSMITTER ON-OFF switch in the ON
position. Do not start the transmitier dyno-
motor with the ON-OFF switch.

(7) Depress the transmitter push button
for channel No. 1, and place the transmitter
RECEIVER TUNE-OPERATE switch in the
RECEIVER TUNE position.

(8) With all receiver push buttons released,
manually tune the receiver dial to the frequency
corresponding to channel No. 1 of the trans-
mitter. )

(9) Depress the receiver PUSH TO TUNE
button and depress receiver push hutton Ne. 1.

(10) While depressing the receiver PUSH
TO TUNE button just enough to engage the
tuning wheel, manually rotate the ganged ca-
pacitor slightly about the desired setting until
an audio beat note is obtained. The frequency
of the beat note should be brought to a low
audio frequency, preferably zero beat. At zero
beat the r-f oscillator is exactly 2.65 mc above
the incoming signal. Therefore, the intermedi-
ate frequency is 2.65 mc and produces a zero
beat when heterodyned with the fixed 2.65 me
i-f oscillator signal.

(11) Release the push button by partially
depressing an adjacent push button. Use two
fingers, one to press the adjacent push button
to effect release, and the other to make sure
that the push button to be freed is released
slowly and without mechanical shock which
may disturb the adjustments already made.
The frequency of the beat note may change
slightly when the push button is released. How-
ever, if the frequency of the beat note is no
higher than a very low audio note, the setting
should be regarded as satisfactory. If the fre-
quency change is too great, repeat steps (7)
to (11) above before attempting to set the
next push button. :

(12) Adjust the push buttons of each of th
remaining channels whose frequency it is de-
sired to preset, being careful not to depress a
push button for any channel which already has
been preset.

(13) When the last channel has been tuned
to the correct frequency and all push buttons
have been released, again rotate the tuning dial
to its LOCK position and tighten the selector
locking screw. This completes the receiver pre-
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setting. However, all push buttons should be

checked for accuracy of setting at least twice -

after locking the mechanism to be sure  that
they are tightly locked and that no slippage is
likely to occur under operating conditions. The
setting of a push button may be regarded as
satisfactory if a whistle can be heard when
the corresponding push buttons of the trans-
mitter and receiver are depressed. Under noisy
working conditions, it is sometimes hard to
hear a high pitched whistle and if the setting
happens to be exactly on zero beat, a beat note
will not be heard. Therefore, if a beat note is
not heard, press the PUSH TO TUNE button
and rotate the ganged capacitor slightly with
the TUNING control. If the beat note is heard
with a motion of the TUNING control of ap-
proximately plus or minus one-tenth of a chan-
nel division, the setting is satisfactory. If the
setting for any channel is unsatisfactory, it
should be preset again. Do not rotate the
manual TUNING control too much with a push
button depressed. This places a stress on the
mechanism.

(14) Place both the receiver and the trans-
- mitter ON-OFF switches in the OFF position,
remembering that the transmitter RECEIVER
TUNE-OPERATE switch should be in the

OPERATE position before the TRANSMIT-

TER ON-OFF switch is turned OFF.
¢. TUNING ANTENNA CIRCUIT. The receiver
antenna circuit must be tuned when the set is
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first installed in the vehicle. Ordinarily it will
not require tuning ‘thereafter unless some .
change is made in the antenna. It can be tuned
before setting the push buttons if desired. In
making the following adjustments the receiver
should be in place in the vehicle and the an-
tenna should be connected. The antenna must
not touch anything and the vehicle should
preferably be located in the open, but only to
the extent permitted by camouflage require-
ments. :

(1) Make sure that the receiver is installed
in the right-hand position on the mounting so
that the left side, of the receiver is accessible.

(2) Place the receiver controls at the follow-
ing positions: REC ON-OFF switch at ON,
SQUELCH switch at OFF, TUNE-OPERATE
switch at OPERATE, and SPEAKER switch
at ON. ‘

(3) Release the push buttons by partially
depressing one.

(4) Hold down the PUSH TO TUNE but-
ton and rotate the TUNING control to a fre-
quency near the high frequency end where
there is noise (not a signal).

(6) Adjust the VOLUME control so that
noise is just audible.

(6) Adjust the antenna trimmer (accessible
through the port hole on the left side of the
receiver) for maximum noise output.

(7) Place the REC ON-OFF swiich to OFF
position.




APPENDIX |

REFERENCE PARTS LIST

I. War Department Signal Supply Pamphlet

Reference Ref
. ) . . symbol
The following information was compiled on 3

Parts for basic unit (contd.)

Name

April 1946. The appropriate pamphlets of the
War Department Signal Supply Catalog for
Radio Sets SCR-508 and SCR-528 are:
Organizational spare parts
SIG T-AN/URA-1
Higher echelon spare parts
SIG 8-AN/URA-1
Organizational and higher echelon spare
parts
SIG 7 & 8-SCR-508-
SIG 7 & 8-SCR-528
SIG 7 & 8-H-16/U
SIG 7 & 8-HS-30
SIG 7 & 8-T-17
SIG 7 & 8-TD-4
For an index of available catalog pamphlets,
see the latest issue of War Department Signal
Supply Catalog, SIG 1 and 2, Introduction and
Index.

2. ldentification Table of Replaceable Parts
for Radio Sets SCR-508—-A, B, C, D, AM,
CM, DM '

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

Parts for basic unit

Ref N Signal Corps
symbol ame stock No.

Fig. 25 ANTENNA A-62 (Phan- | 2A262
tom)
CLAMP MC-424 (for | 272651-424
MS-52)

Fig. 8 CRYSTAL UNIT, chan 0 2X74-20.0
CRYSTAL UNIT, chan 1 2X74-20.1
CRYSTAL UNIT, chan 2 2X174-20.2
CRYSTAL UNIT, chan 3 2X74-20.3
CRYSTAL UNIT, chan 4 2X74-20.4
CRYSTAL UNIT, chan 5 2X174-20.5
CRYSTAL UNIT, chan 6 2X74-20.6

CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,

‘CRYSTAL UNIT,

CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,

'CRYSTAL UNIT,

CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,
CRYSTAL UNIT,

chan 7

chan 8

chan 9

chan 10
chan 11
chan 12
chan 13
chan 14
chan 15
chan 16
chan 17
chan 18
chan 19
chan 20
chan 21
chan 22

chan 23 §

chan 24
chan 25
chan 26
chan 27
chan 28

chan 29 |
- 2X74-23.0

chan 30
chan 31
chan 32
chan 33
chan 34
chan 35
chan 36
chan 37
chan 38
chan 39
chan 40
chan 41
chan 42
chan 43
chan 44
chan 45
chan 46
chan 47
chan 48
chan 49
chan 50

chan 51 -

chan 52
chan 53
chan 54
chan 55

) Signal Corps

stock No.

2X74-20.7
2X74-20.8
2X74-20.9
2X74-21.0

"2X74-21.1

2X74-21.2
2X74-21.3
2X74-21.4
2X74-21.5

. 2X74-21.6

2X74-21.7
2X74-21.8
2X74-21.9
2X74-22.0
2X174-22.1
2X74-22.2
2X74-22.3
2X74-22.4
2X74-22.5
2X74-22.6
2X74-22.7
2X74-22.8
2X74-22.9

2X74-23.1
2X74-23.2
2X74-23.3
2X74-23.4
2X74-23.5
2X74-23.6
2X74-23.7
2X74-23.8
2X74-23.9
2X74-24.0
2X74-24.1
2X74-24.2
2X74-24.3
2X74-24.4
2X74-24.5
2X74-24.6
2X74-24.7
2X74-24.8
2X74-24.9
2X74-25.0
2X74-25.1
2X74-25.2
2X74-25.3
2X74-25.4
2X74-25.5
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Parts for basic unit (contd.).

-

Additional parts for vehz’c;clar installations (contd.)

Ref
symbol

Name

Fig. 5

Fig. 5

Fig. 5
Fig. 14

Fig. 16

" Fig. 16

CRYSTAL UNIT, chan 56
CRYSTAL UNIT, chan 57
CRYSTAL UNIT, chan 58
CRYSTAL UNIT, chan 59
CRYSTAL UNIT, chan 60
CRYSTAL UNIT, chan 61
CRYSTAL UNIT, chan 62
CRYSTAL UNIT, chan 63
CRYSTAL UNIT, chan 64
CRYSTAL UNIT, chan 65
CRYSTAL UNIT, chan 66
CRYSTAL UNIT, chan 67
CRYSTAL UNIT, chan 68
CRYSTAL UNIT, chan 69
CRYSTAL UNIT, chan 70
CRYSTAL UNIT, chan 71
CRYSTAL UNIT, chan 72
CRYSTAL UNIT, chan 73
CRYSTAL UNIT, chan 74
CRYSTAL UNIT, chan 75
CRYSTAL UNIT, chan 76
CRYSTAL UNIT, chan 77
CRYSTAL UNIT, chan 78
CRYSTAL UNIT, chan 79
MAST SECTION MS-52
MAST SECTION MS-53

RADIO RECEIVER BC-

603

RADIO TRANSMITTER

BC-604
WIRE W-128

DYNAMOTOR
(12-volt)

DYNAMOTOR
(12-volt) )

DYNAMOTOR
(24-volt)

DYNAMOTOR
(24-volt)

DM-34

DM-35

DM-36

DM-37

Signal Corps Ref Si 1 C
stock No. symbol Name ﬁf‘::k I\?:.p )
2X74-25.6 Fig. 6 CORD CD-307-A SE1307A-5.5
2X74-25.7 .
2X74-95.8 Fig. 36 CORD CD-318 3E1318
2X74-25.9 Fig. 6 CORD CD-604 3E1604
2X74-26.0 Fig. 33 | HEADSET H-16/U 2B800-16
2X74-26.1 .
2X74-26.2 Fig. 31 | HEADSET HS-30 2B830
9X74-96.3 INSULATOR IN-101 3G601
2X74-26.4 Fig. 6 INSULATOR IN-121 3G621
§§;2:252 Fig. 89 INTERPHONE CON-| 2C1738
2X74—26-7 TROL BOX BC-606
2X74-26.8 MAST SECTION MS-51 2A235'1
2X74-26.9 Fig. 35 | MICROPHONE T-17 2B1617
2X74-217.0 Fig. 36 | MICROPHONE T-45 2B1645
2X74-27.1 Fig. 6 | MICROPHONE GCOVER | 2B1567
2X74-272 M-367T ;
2X74-27.3 vt
2X74-274 _ Fig. 36 SHIELD, breath 2B1589/1
2X74-27.5"
2X74-27.6
2X 74-27.7 Additional parts used only for navy installations
2X74-27.8 .
2X74-27.9
242352 ADAPTER ASSEMBLY 27307-26
2A2358 - HEADSET-MICRO-| 2B1055-1
PHONE ASSEMBLY

204403 AN/URA-1
206494

3. Identification Table For Replaceable Parts .
1B128 for Radio Sets SCR-528—A, B, C, D, AM,
3H1634 CM, DM

The first, second, and third echelon mainte-
3H1685 . .

nance parts for these radio sets include all the
3H1636 items listed in paragraph 2 above and the fol-

lowing list:
3H1637

Additional parts for wvehicular installations

Additional parts for vehicular installations

Fig. 5

~ Fig. 6
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CABLE, power:
Cordage CO-212

CABLE, AF: Sig C Cord-
age CO-213

CABLE, AF: Sig C Cord-
age C0O-218

CABLE, RF: Army-Navy
Radio Frequency Cable
RG-11/U

CHEST SET TD-4

CLAMP MC-423

Sig C

3E2212
3E2213
SE2218

1F425-11

4B417-4
272651-423

Ref Signal Corps

symbol Name stock No.
INSULATOR IN-86 3G586
INSULATOR IN-104 3G604
INSULATOR IN-111 3G611

4, Identification Table of Replaceable Parts

for Radio Set AN/VYRC-5 .

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for -appropriate sections of the War Depart-
ment Signal Supply Catalog.




Identification table of replaceable parts for Radio

Identification table of replaceable parts for radio set
floate : Receiver BC—603-A, C, D, DM (contd.)

AN/VEC-5 (contd.)

Ref Signal Corps Ref . Signal Corps
symebol Name stock No. symbol Name stock No.
Fig. 8 CRYSTAL UNITS, chan 0 | 2X74-20.0 to C1.1, C1.3, | CAPACITOR 2C4408A/C1
to 79. See paragraph 2 2X74f27.9 - Cl.5
above for further de- L1 COIL 2C4403A/CT
scription.
LCU1 COIL 2C4403A/C18 .
Fig. 27 | MAST SECTION MS- | 2A2416A
- 116-A LCU4 COIL 2C4403A/C21
Fig. 27 | MAST SECTION MS- | 2A42417A LCU2 COIL 2C4403A/C19
117-A - LCU3 COIL 2C4403A/C20
Fig. 27 | MAST SECTION MS- | 2A2418A J3 CONNECTOR 2C4403A/J2
118-A PG1 CONNECTOR 2C4403A/P1
S Fig. 14 | D fg_‘:j‘ft?TOR DM-34 | 3H1634 PG2 CONNECTOR 277228
. F1 FUSE FU-24 871924
Fig. 16 DS((ll\zl_z‘l;i\lIt)OTOR DM-35 | 311635 GUARD, front panel | 204403A/G1
089 -
" Fig. 14 | DYNAMOTOR DM-36 | 3H1636 FM1, FM2 | HOLDER, fuse _ 323282
(24-volt) Fig. 11 INSULATOR, feed | 2C4403A/J3
Fig. 16 | DYNAMOTOR DM-37 | 3H1637 through, mounts A
and G binding posts
(24-volt)
Fig. 11 KNOB, marked VOL- | 2C4403A/K2
UME
_____ & idenﬁf'éc'aﬁon Table of Replaceable Parts LAMP, glow 2758931
. or Radio Receiver BC-603-A, C, D, DM ES1 INDICATOR, light 2759904
: ote. The following list covers first, second, and . , /
% third echelon maintenance parts. See paragraph 1 Fig. 58 LOCI}:bAthEtMBLY, 2C64944/56/2
- above for appropriate sections of the War Depart- push-button tuner
ment Signal Supply Catalog. Fig. 11 MOUNTING, bracket, | 2C4403A/B3
secures receiver
combal Name Signal Corps Fig. 11 PANEL ASSEMBLY | 276960-59
Fig. 11 POST, binding, push | 2C4403A/B1
PGS, J1, J2 | BOARD ASSEMBLY | 2C4403A/P3 type, marked A
BUSHING 2C4403DM/B1 Fig. 11 POST, binding, push | 2C4403A/B2
C23 CAPACITOR 3DB40-54 type, marked G
C10 CAPACITOR 3DAT50-12 R11, R15, RESISTOR 3RC21BF105K
1
€8, 18,26 | CAPACITOR 3K2051122 R16
. R19, R94 RESISTOR 3RC21BF205J
€19 CAPACITOR 8K3020222 R9, R RESISTOR 3RC21BF102K
: 9 :
22 CAPACITOR 3K3551222 1’27 43 81’§564’
- 0265038603,7 CAPACITOR 3K 3562222 RS RESISTOR SRC21BF301J
co, Ci1, | R3 RESISTOR 3RC21BF511J
C14 R4 . | RESISTOR 3RC21BF513T
C20.1, C20.2,| CAPACITOR 3DA100-557 R26 RESISTOR 3RC21BF1227
C20.3 R12 RESISTOR 3RC21BF2027
C12, C17, CAPACITOR 3K4010321 R23 RESISTOR SRC21BF512F
C18, C21 R13, R63, RESISTOR 3RC21BF108K
R73
C15 CAPACITOR 3DA500-42
- -("AP R 0-423 R95 RESISTOR .| 3RC21BF153K
~APACITOR 3DB1-42 R1, R7 RESISTOR 3RC31BF308]
Cls CAPACITOR 3DB2-83 R52, R72, | RESISTOR SRC21BF303F
C25 CAPACITOR 3DB2-82 R96
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Identification table of replaceable parts for Radio
Receiver BC-605-A, C, D, DM (contd.)

Identification table of replaceable parts for Radio

Receiver BC-603-A, C, D, DM (contd.)
1

Ref Name Signal Corps Ref Name Signal Corps
symbol stock No. symbol stock No.
R92, ROS RESISTOR SRC2IBF393] g TUBE JAN 6V6GT/G | 276V6GT/G
RS2 RESISTOR SRC21BF433J (VT1074)
R8, R81, R83| RESISTOR SRC21BF683J V9, V10 TUBE JAN 6SL7GT | 2J6SL7GT
R6, R18, R53, RESISTOR 3RC21BF104K (VT229)
R54, R61, Fig. 58 TUNING ASSEM- | 2C4403A/S5
RO1 i BLY, RF: push but-
R2, R10, R14,| RESISTOR SRC20BF244] ton
R17, R37,
R51, RT1, . .
RS2 R84 _ 6. ldentification Table of Replaceable Parts
R20 ’ RESISTOR SRU30001 for-Radio Transmitter BC—604
R31 RESISTOR 3SRC31BF682] Note. The following list covers. first, second, and
: third echelon maintenance parts. See paragraph 1
R1, R7 RESISTOR 3RC31BF303J above for appropriate sections of the War Depart-
R29 RESISTOR 3RC41BF133]  ment Signal Supply Catalog.
R8, R81, R83| RESISTOR 3RC21BF683J ] ,
. Ref Name ‘ Signal Gorps
R21 RESISTOR 3RC41BF203J symbol ; stock No.
R30 RESISTOR 3RW10501 el
Fig. 8 BINDING POST,} 2C44034/B1
R24 RESISTOR 3RU22801 marked A
R25, R27, RESISTOR 3RC21BF242] Fig. 8 BINDING POST,| 2C6494A /B2
R28 marked G
P2 RESISTOR 3RA4205 E, Fig. 59 . BUTTON, brass | 2C6494A/B3
plug
P1 RESISTOR 2772981 |.CABLE, RF, co- | 1F425-62
Fig. 12 SCREW, for mounting | 2C1617A/S82.1 axial, Radio
PG1 Frequency
VS1to VS10 | SOCKET, tube 2C4408A/S1 gza/gle RG-
L81 SPEAKER 635 - C105 CAPACITOR 3D9015-59 .
D4 SWITCH 2C4403A/83 C162 CAPACITOR 3DB4-240
D1, D2 SWITCH 3729858-8.3 C140 CAPACITOR 2C6494A/C6
D3 SWITCH 2C4403A/S4 Cl44 CAPACITOR | 3DB100-34
T1 TRANSFORMER 2C4403A/T3 C151 gii 2828? 3§2°51°22
C103 8K2510122
FL4 TRANSFORMER AS-| 2
SEMBLY C4403A/F4 C161 CAPACITOR 3D9100-70
FL1 TRANSFORMER AS- | 2C4403A/F1 C104, C108, C165 | CAPACITOR 3K3051122
SEMBLY - C124, C14$ CAPACITOR 8K4510221
FL2 TRANSFORMER AS-| 2C4403A/F2 €150 CAPACITOR | 3DAI-T2
SEMBLY . €101, C109, C111,| CAPACITOR 3K3030222
FL3 TRANSFORMER AS- | 2C4403A/F3 Cl112, C117,
SEMBLY C118, C121,
V1,V2,V6 | TUBE JAN 6ACT| 2J6ACT C122, G146,
(VT112) €148, C154,
V3 TUBE JAN 6J5| 23675 €155, C158
(VT94) , C123, G159 CAPACITOR 3K4010324
V4, V5 TUBE JAN 12SG7 | 2J128G7 C138.1, C138.2, | CAPACITOR 3DA100-549
(VT209) C142.1, C142.2
V7 TUBE JAN 6H6 | 2J6HS C163 CAPACITOR 3DA250-322
(VT90) C125 CAPACITOR 3D9060V~7
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Identification table of replaceable parts for Radio

——

Identification table of replaceable purts for Radio
Transmitter BC-604 (contd.)

Transmitter BC-604 (contd.)

l

sy}rt:lfol Name Sisgtzzll( (I‘/‘Io;p ° SYRIT:E;:Ol Name Siftz:’lc (I:‘?:.p °
0135,15%%5115, CAPACITOR 2C6494A/C1 ES101 LAMPHOLDER ! 225990-2
cis6 E101 LAMP LM-38 225938
C114, C116, C120,; CAPACITOR 3DY020V-1 Fig. 11 |-LENS, green | 275891-14
C126, C153, Fig. 59 | LOCK ASSEM- | 2C6494A/S6/2
C157 . BLY, push-bus-
©137, C139, C141,| CAPACITOR .| 3DA500-452 ton tuner
C143 M101 METER 3F910-47
C145 CAPACITOR 3DB2-100 Fig. 11 MOUNTING, in- | 276820.102
C127 to C136 CAPACITOR 3D254 dicator light :
H CLAMP capaci- | 621885 OVEN 677422
tor P 101 POTENTIO-| 227288-3
aq CLAMP, tube 2C8494A /028 METER .
CLAMP ASSEM-| 2(C8494A/S11 5101 RELAY 2C6494A/R2
BLY, tube | $102 RELAY 2C6494A/R3
E CLIP, tube con- | 2722724 S103 RELAY 2C6494A/R5
tact N S104 RELAY AND | 2C6494A/R4
L110,L111 COIL ASSEM- | 2C6494A/C15 SWITCH AS-
BLY SEMBLY
1102 COIL 2C6494A/C9 R110, R143 RESISTOR 3RC21BF102K.
L104 COIL 2C6494A/C11  _ _R128- - RESISTOR 3RC20BF122K
COIL .~ 2064944 /C8 R124, R128 RESISTOR 3RC21AF103K
cOIL 2C6494A/C10 R111, R123 RESISTOR 3RC31BF103K
COIL 3C857-3 R106, R121, R137| RESISTOR 3RC21BF101K
COIL 20C6494A/C12 R120 RESISTOR 3RC30BF201J
" 1106, L107: "CNL 2C6494A/C13 R119 RESISTOR 3RC21BF122K
- ‘"1,118';'1'4113‘ COIL™ 2C6494A/C17 R133 RESISTOR 374840-3
1,108 COIL > .| 2C6494A/C14 R150 _ RESISTOR 3RC31BF243]
7101 CONNECTOR | 227B799-231 R134, R136 'RESISTOR 3RC21BF303J
PG101 CONNECTOR | 2C6494A/1 R114, R116 RESISTOR 3RC41BF303J
PG103, PG104 COYNECTOR | 2Z7228-20 R125 RESISTOR 3RC21BF393J |
GOVER, crystal | 2C6494A/C24 R104, R117, R138,| RESISTOR 3RC31BF513]
oven ) ., Rl42 .
F101 T PusE 372595.3 o iR126 RESISTOR 3RC41BF753]
Fig. 59 GEAR, spar—~— 274875-146 R135 . | rESISTOR 324845.1
Fig. 59 GEAR RACK, | 234875147 R101, R107, R115,| RESISTOR. 3RC21BF104K
steel T R139, R144, .
Fig. 9 GUARD, trans- | 206494A/G1 -~ -~ R155
mitter R151 RESISTOR 3RC31BF104K
FM101, FM102 | HOLDER, fuse | 373282 R109, R118, R145, RESISTOR 3RC41BF104J
E INSULATOR 2C6494A/33 R157, R158
E INSULATOR 3G1250-5.2 R105 * 1 RESISTOR 3RC21BF244J
E INSULATOR | 2C4403A/J3 R103, R122 RESISTOR 3RC31BF244J
E INSULATOR | 2C6494A/32 R113, R127 RESISTOR 374801~1
E INSULATOR - | 3G1250-14.6 R131, R132, R140, RESISTOR 374812
J102 JACK 275575 R141
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Identification table of replaceable parts fo;r Radiv
Transmitter BC~604 (contd.)

Note.

s

" third echelon maintenance parts.

(VT-165)

The following list covers first, second, and
See paragraph 1

7. ldentification Table of Replaceable Parts
for Interphone Control Box BC-606-D,

E, H

Ref Name Signal Corps above i"or appropriate sections of the War Depart-
symbol stock No. ment Signal Supply Catalog.
R130 RESISTOR 3Z4900-1 Ref Name Signal Corps
R102, R147 _RESISTOR 3Z5410.2 syrbol stock No.
R152 "RESISTOR 3RW26108
R129 RESISTOR 375450.6 Fig. 120 | BOARD, terminal 4E9900-700A
R153, R154 RESISTOR 375998-2 Fig. 89 | CLAMP, spring, Model H | 2C1738A/CL1
R112 RESISTOR 3RC21BF100K . only _
R156 RESISTOR SRC31BF390J Fig. 39 COLLAR, jack spacing, | 272935-35
R10R RESISTOR "3RC21BF510J Model H only
RESISTOR, | 3RW2703 COVER, jack, rubber, | 273351-107
fixed, 1 ohm, Model H only
10 w Fig. 39 COVER, jack, steel, Mod- | 273403.10
Fig. 59 ROLLER AS-| 274885-17 el H only '
SEMBLY, Fig. 39 | COVER, switch, Model | 829849.39-1/B2
guide . H only
Fig. 59 ROLLER AS-| 274885-8 Fig. 39 | GASKET, rubber, 13/32” | 6154012
SEMBLY, ID, 61/64” OD x 5/16”
guide d, Model H only
SCREW, machine! 61.6632-40.49S GASKET, rubber, 3” sq | 2Z4868.391
Fig. 10 SCREW AS-. | 2C6530-634A/839 opening, Model H only
SEMBLY J1 JACK JK-33-A, tele- | 2Z5533A
Fig. 9 SOCKET AS-| 2C6494A/S810 phone
T SEMBLY, Fig. 39 KNOB, marked VOLUME | 2C4403A/K2
crystal Fig. 120 | RESISTOR, 2,000 ohms | 3RC20BE202J
VS104 SOCKET, tube 278711 Fig. 120 | RESISTOR, potentio- | 2Z7288-3
VS101, V8102, SOCKET, tube | 2C4403A'S1__ meter.
V5108, VS105, o " Fig. 120 | SWITCY, Model H only | 3Z9849.151
VS106, VS107, Fig. 119 | SWITCH, Molels D, ©.! 37025882
V5108 only v e
(L116, R146) SUPPRESSOR, | 371892-1.5 ‘
(L117, R149, parasitic \
giéi :O D120 | SWITCH 2C6494A/86/3 8. Identification Table of Rerdiaceable Part
o D110 | SWITCH 2C6494A/56/4 for Dynamotor DM—34--A y
D125 SWITCH 2C6494A/S5 Y T C.D .
D121, D122, D123, SWITCH 2C6494A/S3 Note. The following list covers first, second, and
D126 third echelon maintsenance parts., See paragraph 1
D123, D124 SWITCH 3729858-8.20 above for appropriate sections of the War Depart-
TD101 SWITCH, ther- | 279183 ment Sigreii ‘Supply Catalog,
. mostatic . .
TC101 THERMOCOU- | 3F910-27/T1 C Ret N
PLE " symbol Name e oo
T102 TRANSFOR- | 2C6494A/T3 >
MER, AF ! Fig. 60 BRUSH, high voltars. |.c3H1634A/B5
T101 TRANSFOR- | 2C6494A/T2 ! Fig. 60 BRUSH, low voltage 3H1634A/B4
MER, AF : i CT701to C706| CAPACITOR 3DKA5-89
Fig. 59 TUNING AS-.| 2C6494A/86 |  L702 J/Geﬁ: SH16344 /C1
SEMBLY, r4, , L701 ~TcoIL 2C4403A/C8
push-button 7~ L1083, L704 | COIL 3H1684A/C2
V101, V102, V103, TUBE JAN 1619 | 27169 " Fig. 15 CONNECTOR, female | 278688.5
V105, V108, (VT-164)
V107, V108 A
V104 TUBE JAN 1624| 271624 9. Identification Table of Replaceable Parts

for Dynamotor DM-35-A, C, D

Note. The following list covers first, second, and

third echelon maintenance parts.

See paragraph 1

above for appropriate sections of the War Depart-
ment Signal Supply Catalog.




ni

Identiﬁcati}m table of replaceable parts for Dynanwotor
DM-35-4, C, D (contd.)

—a

Identification table of replaceable parts for Mounting
FT-237-A, C, D, E, DM (contd.)

Signal Corps

,-yll):}fol Name sgt.ock No.p
Fig. 60 BRUSH, high voltage 3H1635A/B5
Fig. 60 BRUSH, low voltage 3H1635A/B4

€501, C502 CAPACITOR 3DA2-63.2
Fig. 17 COMNNECTOR 3H1635A/R1
Fig. 16 SCREW, captive 3H1635A /81

Identification Table of Replaceable Parts
for Dynamotor DM-36=A, B, C, D

Note.
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

10.

Ref Name Signal Corps
symbol stock No.
Fig. 60 BRUSH, high voltage 3H1634A/B5
Fig. 60 BRUSH, low voltage 3H1636A/B4

€801 to C806| CAPACITOR 3DKA5-89
1802 COIL 3H1634A/C1
L801 COIL 2C4403A/C8
1.803, L804 COIL 3H1634A/C2
Fig. 15 CONNECTOR 278688.5

1. ldentification Table of Replaceable Parts

for Dynamotor DM-37-B, C, D
Note.. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

Ref Name Signal Corps
symbol stock No.
Fig. 60 . BRUSH, high voltage 3H1635A/B5
Fig. 60 BRUSH, low voltage 3H1637A/B4

€601, C602 CAPACITOR, 2,000 mmf | 3DA2-63.2

Fig. 17 CONNECTOR, female 3H1635A/R1
Fig. 16 SCREW, captive 3H1635A/81
12. Identification Table of Replaceable Parts

for Mounting FT-237-A, C, D, E, DM

Note.
third echelon maintenance parts.

The following list covers first, second, and
See paragraph 1

The following list covers first, second, and.

Ref i
evzabol Name ok
CABLE, RF, Radio | 1F425-62
Frequency Cable
RG-62/U
Fig. 5 CABLE ASSEMBLY,| 3E2278
power, battery
cable
C401 CAPACITOR 3K2010121
CONNECTOR, fe- | 226721-237A/C12
male, 90° angle
type 276721-237A/C11
CONNECTOR, fe-
male, T-shaped
J401,J402 | CONNECTOR ' 228689-1
J408 | CONNECTOR 27.8690—6
Fig. 18 COVER, dust 276721-237A/C1
Fig. 20 DOOR ASSEMBLY | 273852.110
Fig. 20 FASTENER, Dzus 6L31412N
Fig. 20 FASTENER AS-| 276721-346/1
SEMBLY, screw,
mounting
F401 FUSE FU-67 321967
INSULATOR, bush- | 2C64944 /74
ing
MOUNT, virbation, | 228500
rectangular
Fig. 20 PIN ASSEMBLY, | 226721-237A/R3
‘ alinement
Fig. 18 PLATE, warning, | 226833-1
marked BATTERY
VOLTAGE 12 (24)
v
POST, binding, 277259-36
marked GND
Fig. 18 POST, binding, | 226721-237A/T2
marked TR
Fig. 18 POST, binding, | 226721-237A/T1
- marked REC
Fig. 20 SPRING, ecoil 276721-346/3
13. Identification Table of Replaceable Parts

for Antenna (Phantom) A—62

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

above for appropriate sections of the War Depart- Ref Signal Corps
ment Signal Supply Catalog. symbol Name stock No.
Ref Signal Corps Flg 26 CAPACITOR 3D9055VE5—1
symbol Name stock No. Fig. 26 | CLAMP, ground 27.2635.167
Fig. 26 | COIL 3C1083A-22
Fig. 20 BOARD, terminal 279410.131 Fig. 26 | CONNECTOR, male, for | 273021-112
Fig. 20 BOARD ASSEMBLY,! 276721-237A/P1 coaxial cable’ .
terminal Fig. 26 LAMP LM-27 2725927
BUSHING, spacer, | 2Z8807-60 Fig. 26 | LAMPHOLDER 278723.1
for mounting ter- Fig. 26 POST, marked ANT 3Z737-38
minal board as- Fig. 26 | POST, marked GND 37737-39
sembly Fig. 25 | RESISTOR 3E6024-14
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epe . . . Identification table of re laceable parts for Mast Base
I4. Identification Table of Replaceable Parts entifica b s a,ﬁd T (contdf)

for Mast Base AB-15/GR ' Ref N i
) symbol ame :
Note. The following list covers first, second, and

third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-

Signal Corps
stock No.

CONNECTOR, female,
for coaxial cable, Model

2A2088-48/C4

ment Signal Supply Catalog. MP-48-A only
INSULATOR IN-118, | 3G618
Ref ' Signal Corps buShlng . o 50
symbol Name | stock No. INSULATOR, white ce- | 3G1250-
! ramic, Model MP-48-A
i ‘OR, femal 27.3062-109 only '
Fie. 28 gggggggﬁ ni’aﬁi ° Sig | 227226-259 PLUG, across flats, Model | 2A2088-48/P1
O Flug PL~269 2A1173.2-16 SOMCPIE%ESTOHAYSSEMBLY 2A2088-48/M1
i 1 d — . 3y
Fig. 28 Gz?)fSI{tE'SI;;aC;r;sulator an mast,  Modol MP—48
i i d | 2A1173.2-18 only
Fig. 28 | GASKET, “;;‘:cf:r an SOCKET ASSEMBLY, | 2A2088-484 /M1
Fig. 28 | GASKET, insulator spacer 221123-23—01; g:’i;t Model MP-48-A
o T 3G1050-30. .
Fig. 28 II‘TISTiL;/TP?{a;’IOWL 1% RETAINER ASSEMBLY,| 2A2088-48/R7
4 .
; ” 3G1000-16.7 Model MP-48 only ’
Fig. 28 INXSg,P‘:ggR’ bowl, 2% lg RETAINER ASSEMBLY, 2A2088-48A/R1
: Model MP-48-A only
Fig. 28 INSULATOR, washer 3G1838-24.23 g E
Filg. 28 | NUT, hexagon 61.3005-24J N Tlﬁ?gifq, I;lg, Model | 8212076-7 3
Fig. 28 POST binding, screw type | 3Z2741-19.1 -48—-A only 13128
Fig. 28 | POST, supporting, flexible | 3Z741-19 WI\qu ES ‘Z‘iii” Model ‘
i - | 2Z9049.41 0~
Srl;f: P, bonding, ground NUT, brass, Model MP— | 2A2088-48/N1
. - . 48 only
Fig. 28 WASHER, flat, brass 6L50030-2 : 6L3522-20-28S
Fig. 28 WASHER, lock, steel 2A3171.6 Ngg‘—’AStoe:llgr Model MP- 0

I5. ldentification Table of Replaceable Parts
for Mast Base MP—48 and MP—48-A

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-

ment Signal Supply Catalog.

Ref
symbol

Name

Signal Corps
stock No.
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ADAPTER ASSEMBLY,
includes binding post
TM-146, pin, coupling,
insert retainer, insert,
washer, for unshielded
wire, Model MP-48 only

~ BINDING POST TM-
146, Model MP-48 only

CABLE ASSEMBLY,
RF, Wire W-128,
Model MP-48 only

CAP, for plug case, Model
MP-48 only

. CASE, plug, Model MP-

48 only
COLLAR, spacing, Model

MP-48-A only

2A2088-48/A1

37246

2A2088-48/W5

2A2088-48/C1

2A2088-48/C9

2A2088-48/C7

SCREW, machine, No.
6-32 RHB (part of
IN-118)

SCREW, machine, brass,
%" ball point, %" -28
NF-2 thread, 9/32" Ig,
Model MP-48-A only

SCREW, set, cup point,
steel, 8-32 x 9/32" Ig,
Model MP-48-A only

SCREW, set cone point,
10-32 x 7/16" Ig

SCREW, set, cone point,
steel, 5/13” —24 x 9/32"
lg, Model MP-48 only

SCREW, set, cone point,
steel, 10-32 x %" lg,
Model MP-48 only

SCREW, set, cone point,
steel, No. 10-32, 5/16",
Model MP-48-A only

WASHER, spacing,
15/16" OD, 7/16” ID,
- 3/16" thk, Model MP—
48-A only

WASHER, lock SAE
geq for No. 6 serew

WASHER., lock, internal
tooth, Shakeproof No.
1244

6L6632-6-1.1

2A2088-48/81

5B14308-4-1.31

6L.7968-7.353

6L.7945-5-5.85P

6L.7949-10.85P

61.7968-10-1.318

3G1250-3.1

"6L70006P

6172244



Identiﬁcatién table of replaceable parts for Mast Base
MP-48 and MP-48-A (contd.)
i

e

Identification table of replaceable parts for Headset

H-16/U (contd.)

above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

PL-54
SPRING, earcup

Si I Corps Ref Signal Corps
SYI:'lfol Name ‘i’;:k No. symbgl Name stock No.
WASHER, lock, steel, | 2A2088-48/W2 Fig.383 | CEMENT, liquid, seal | 6G212.2
1%" OD, 1-13/32" ID, . between cover plate and
1/16” thk, Model MP— earcup assembly
48 only : Fig. 33 | CLAMP, cable, fastens | 6Z1932-31
WASHER, rubber, Model{ 6L54012-2 cord to eareup
) MP-48 only
WASHER, brass, 3%" | 2A2088-48/W1 Fig.33 | CUSHION, headset, for | 2B275-1
OD, 1-13/32” ID, y” | LH earcup
thk, two %" holes, Fig.33 | CUSHION, headset, for | 2B275
Model MP-48 only RH earcup
WASHER, steel, 34" | 6L58053
$ 0D, 1-7/16” ID, 8/16” Fig.33 | EARCUP MX-239/U, | 2B450-239
thk headset receiver i -
—_ marked RIGHT :
Fig.33 | EARCUP MX-240/0, : 2B450-240
. t6. ldentification Table of Replaceable Parts headset receiver
for Headset-Microphone Assembly marked LEFT 5
AN/URA...] Fig. 33 | GASKET, molded buna, | 274868.257
seals cover plate and,‘
Note. The following list covers first, second, and casting of right-hand
third echelon maintenance parts. See paragraph 1 Earcup MX-240/U :
S above for appropriate sections of the War Depart- .
- ment Signal Supply Catalog. Flg. 33 GASKET, molded buna, 274868.249
: seals cover plate and
. Ref ] casting of Ileft-hand
3 © Name Signal Corps Earcup MX-240/U
symbol stock No.
-~ GASKET, neoprene, ter- 2B800-16/1
ADAPTER, microphone ' 27307-26 minal board mounting
CORD, extension, micro- | 3E4035-60.1 Fig.33 | HEADBAND MX-175/U ' 2B735-175
phone Fig.33 | INSERT, headset re- | 2B800-16/6
CORD, extension, receiver | 3E4035-83 ceiver
CORD ASSEMBLY, | 3E4035-82 Fig.33 | PLUG PL-54 277154
headset RECEIVER UNIT, head- | 2B800-16/5
CUSHION, headset 2B1055-1/1 set, for left-hand ear-
HARNESS, face 2B670 . cup .
HEADBAND 2B1055-1/2 RECEIVER UNIT, head- | 2B800-16/4
- HEADSET . 2B955 set, for right-hand ear-
- MICROPHONE 2B1750-1 cup
RECEIVER 2B1055-1/3 SCREW, machine, mounts| 6L6256-2.7B
SCREW, machine, secures| 6L6264-3-1.128 earcup cover ]
o cord tip connections SCREW, machine, mounts | 6L6256-3.7BS
&3 SCREW, machine, limits | 61.6440-2-3.81BF earcup cover and cover
adjustment of head- plate
band SCREW, machine, mounts| 6L6256-3.128
SCREW, machine, fas- | 6L6540-3.67 cord clamp
tens receiver to head- SCREW, machine, mounts| 6L6256-8.47S
band ) chassis assembly
WASHER, lock 6L72906BF SCREW, machine, fas- | 6L6264-1-1.3
- X tens cords to plug
I7. ldentification Table of Replaceable Parts Fig. 33 | SCREW, set, fastens. 6L18506-3.32BD
for Headset H—|6/U - headband to earcup | -
Note. The following list covers first, second, and . casting ;
third echelon maintenance parts. See paragraph 1 Fig. 35 | SHELL, plug, for Plug | 227154/1

2B800-16/11
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18. Identification Table of Replaceable Parts

for Headset HS-30-A, B,C, D, E, F, G, -

Hl JI Kl Ll R| U

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1
above for appropriate sections of the War Depart-
ment Signal Supply Catalog. -

Ref Signal Corps
symbol Name stock No.
BUSHING, cord, seals cord | 6Z1667
in receiver case. Does not
apply to models A and D
Fig. 81| CAP, telephone receiver 2B2030A/C1
*  Fig.32] CLAMP, cord. Does not ap- | 2B830U/C1
ply to models A and D
Fig. 32| CORD CD-620-U, headset 3E1620U
DIAPHRAGM, receiver 2B830U/D1
Fig.31| HEADBAND HB-30 2B730
Fig. 81| HOUSING, headset receiver | 2B8301U/S1
HOUSING, headset receiver, | 2B2030F /H1
Model F only
Fig. 81| INSERT M-300 2B1300
Fig. 32| RECEIVER R-30-U, head- | 2B2030U
set
RECEIVER UNIT, headset. | 2B2030A/R1
Does not apply to models
A/ D, E F K :
SCREW, machine, contacts | 2B830A/S1
on receiver unit. Does not
apply to Models F and G
SCREW, machine, mounts 6L6342-2-1.78
back - plate of receiver,
Model E only
WASHER, lock, secures | 6L72202-1%
connections to receivers

19. Identification Table of Replaceable Parts -

for Chest Set TD—4

Note. The following list covers first, second, and
third echelon maintenance parts. See paragraph 1

“above for appropriate sections of the War Depart- .

ment Signal Supply Catalog.

ol Name Yook
J2 CONNECTOR, female 273062111
P1 CONNECTOR, male 273021-121
E2 CONTACT ASSEMBLY, | 4B443.1-6
switch

Wi CORD CD-802, chest set 3E1802

04 COVER, housing, phenolic 273352.1138
E1 HOUSING, switch, phenolic | 4B1465

H4 INSERT, threaded, fastens | 4B1475-1

headset jack assembly and
switch contact assembly
to housing

i {80

~—a

Identification table of replaceable parts for Chest

Set TD-} (contd.)

Ref i
symbol Name ® ft,x;:ll: (ZZ\?:.D °
H3 INSERT, threaded, fastens | 4B1475
cover and chest plate to
housing
J1 JACK, telephone, for 2-con- | 4C4312-27
ductor plug
J101 | JACK JK-53, for 4-conduc- | 275549-53
tor plug :
N1 LABEL, circuit 6D16781
01 LEVER, switch 4B141-1
H5 PIN, straight, brass, actu- | 4B2175
ates switch contact
Hé6 PIN, straight, brass, actu- 4B2175-1
ates switch contact P
03 PLATE, retainer, female | 4B2250-1
connector cover
02 PLATE, retainer, male con- | 4B2250-2
nector cover
Hi1 SCREW, machine, clamp | 61.6256-5.8
‘ plate
H7 SCREW, machine, contact | 6L6448-13.8
assembly
HS SCREW, machine, strap | 6L6448-9.7B
bracket assembly
H9 SCREW, machine, cover | 6L6448-6.4B
screw
H10 SCREW, machine, headset | §L6448-5.1
jack
ES3 SLEEVE, telephone jack 403839
H2 SPRING, flat, S-shape, | 4B3843.5
stops rocker arm in |
HOLD ON position
H1i SPRING, flat, S-shape, 4B3843.4
maintains rocker arm in
neutral position
Hi4 STRAP ST-24, carrying 47,6924
Hi3 STRAP ST-25, carrying 476925
Hi2 WASHER, lock, headset | 6L72204-3Z
jack
20. Identification Table of Replaceable Parts
for Microphone T—-17 and T-17-B,C,D,E
Note. The following list covers first, second, and

third echelon maintenance parts.

See paragraph 1

above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

oo Name e
Fig.85| BUTTON, push, p/o Switch | 378109/1
SW-109
BUTTON, push, p/o SWitéhA 328217/1
SW-217, Models T-17 and |~
T-17-D mfd by Universal
only
Fig.35] CORD CO-76~-A, micro- | 3E2076A
phone

s




Identification table of replaceable parts for Microphone
T-17 and T-17-B, C, D, E (contd.)

—

Identification table of replaceable parts for Microphone
T-17 and T-17-B, C, D, E (contd.) :

Ref
symbol

Name

Signal Corps
stock No.

Fig. 35

Fig. 35

MICROPHONE ELE-
MENT ASSEMBLY, car-
bon

PLUG PL-68

SCREW, machine, mounts
cord ferrule in phenolic
handle model, Models T-
17 and T=17-D mfd by
Universal only N

SCREW, machine, micro-
phone unit mounting

SCREW, machine, mounts
removable section of bake-
lite handle model, Models
T-17 and T-17-B and E
mfd by Shure only

SCREW, machine, mounts
Switch SW-217, Medels
T-17 and T-17-D mid by
Universal only

.SCREW, machine, termi-

nates cord at plug

SCREW, machine, mounts

- switch cap

SCREW, self-tapping,
mounts Switch SW-109

SCREW, self-tapping,
mounts stop bracket on
Switch SW-217, Models
T-17 and T-17-D mid by
Universal only

SCREW, self-tapping,
mounts switech housing
and back section, Model
T-17 mfd by WECo only

SPRING, spiral, cord strain
relief

SPRING, spiral, push-but-
ton return. Does not ap-
ply to Models T-17 and
T-17-D mfd by Universal

STOP, switech, Models T-17
and T-17-D mifd by Uni-
versal only

SWITCH SW-109, push
type, for all models ex-
cept Universal phenolic
handle model

SWITCH SW-217, push
type, for T-17 and T-17-
D phenolic handle models
only

TERMINAL TM-161, lug,
cord termination to re-
place TM-89

WASHER, lock, terminates
wire at transmitter unit
and mounts stop bracket.

- 2B490

277168
61.6440-3.128

6L.6440-5.4

6L.6632-14.558

61.6440-9.498

277168/
378109/5

61.6440-13.4

61.18202-4.49S

61.18204-6.49S

2B1617/19

378109/13

2B1617/152

378109

378217

3710161

6L.72202C -

Ref , Signal C
symbol Name stock I\f:.ps

Does not apply to Models
T-17, T-17-B, E

‘WASHER, lock, mounts | 6L72904
switch cap

WASHER, lock, mounts | 6L73004
switch housing and back

21. Identification Table of Replaceable Parts

for Mounting FT—346

The following list covers first, second, and

Note.
third echelon maintenance parts.

See paragraph 1

above for appropriate sections of the War Depart-
ment Signal Supply Catalog:

Signal Corps

Ref
symbol Name stock No.
CABLE ASSEMBLY, | 3E1948
power, battery cable, Sig
C Cord CD-948
Fig.86] CAPACITOR - 3K2510114
Fig. 23| CONNECTOR, female, co- | 2Z8799-239
axial, antenna ‘intercon-
nector ’
Fig.23| CONNECTOR, female, plug | 2Z8689-1
Fig. 23| FASTENER ASSEMBLY, | 2Z26721-346/1
serew : ' '
Fig.24{ MOUNT, vibration 27.6721-346/5

SPRING, coil, alinement pin
tension

276721-346/3

22. |dentification Table of Replaceab'e Parts
for Mounting FT-508

The following list covers first, second, and

Note.

third echelon maintenance parts.

See paragraph 1

above for appropriate sections of the War Depart-
ment Signal Supply Catalog.

Ref

Signal Corps

symbol Name stock No.
Fig.21| BOARD ASSEMBLY, ter- | 27Z9412.131
minal strip
.| CABLE ASSEMBLY, | 3E2278
power, battery cable, Sig
C Cord CO-278
Fig.21|{ CONNECTOR, female, co- | 2Z8799-239
axial, antenna intercon-
nector
Fig.21| CONNECTOR, plug, con- | 2Z8690-6
nects to transmitter
Fig. 21| FUSE FU-67 371967
Fig. 21| INSULATOR 3G1000-6.10
Fig. 22! MOUNT, vibration 278406-13
Fig. 21| POST, binding, antenna | 37286

connector, engraved TR
SPRING, coil, tension
spring for alinement pin

276721-346/3
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Figure 118. Radio Receiver BC-602—-(*), front panel wiring.
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OLE 1,0000 TL!5832§ schematic diagram.

Figure 119. Interphone Control Box BC-606-A4,

to G, schematic diagram.
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a 3 MAST SECTIONS:
i ONE EACH MS-116,
M-}7, AND MS-118

/— MAST BASE AB-1S/GR

2 MAST SECTIONS
ONE EACH MS-117
AND MS-il8

/— MAST BASE AB-I1S/GR

MAST BASE BRACKET
MP-52

WIRE w-128
LONG FOR MF 52

46" LONG FOR MP-52
ON RIGHT SIDE OF
CABINET CH-74

SYSTEM -C-
RADIO SETS SCR-508 AND SCR-528 IN=
STALLED IN CABINET CH-748, USING MAST
BASE BRACKET MP-52

3 MAST SECTIONS®
ONE EACH MS-116, MS-17,
AND MS5-118

MASY BASE AB-iS/GR

-~ GROUND STRAP

PLUG PL-259

ABLE EG II/U‘ WC 562,
CO-282

o e G"MIN. FOR
SCR- 508 SCR- 528,0R
AN/VRC-5

CLAMP

{SWEAT TO QUTER SHIELD
FOR GROUNOQING TQ FT-237
OR FT-508)

SYSTEM -E-
RADIO SETS 5CR-508, SCR-528,
AND AN/VRC-5

CLAMPS
MC-423 AND MC-424

3 MAST SECTIONS:
ONE EACH MS-51, MS-52,
AND MS-53

COVER BG-108
r (USE WHEN MAST SECTIONS
ARE NOT INSTALLED}

MAST BASE MP-48

COAXIAL CONNECTOR

CABLE RG-U/U, WC 562,

AN/ VRC-S

(SWEAT TO QUTER SHIELD
OR GROUNDING TO FT-237

SYSTEM -G-
RADIO SETS SCR-508, SCR-528,
AND AN/VAC-5

-
M WIRE W-128
40" MAXIMUid
EM -A-
RADIO SETS SCR-508, SCR-526,

'\’ AND AN/ VR

k3

¥ CLAMPS

H MC-423 AND MC-424
K

3 MAST SECTIONS
ONE EACH
M5- 52 AND M: 35

COVER BG-108
(USE_ WHEN MAST
SECTIONS ARE NOT
INSTALLED)

MAST BASE
MP-48-A OR MP-48

WIRE W= IEB
-4 MAX
(INCLUDES YENGTH OF
WIRE INSIDE MAST 8ASE)
o MAXIMUM CON
P-.

10 BOTTO!
BINDING POST OF M

SYSTEM -B-
RADIO SETS SCR-508, Scr-sze, anD
AN/VRC.

_

cLAMP
MC-424

2 MAST SECTIONS!
ONE EACH MS-52
AND M5-53

COVER BG-108
(USE WHEN MAST
SECTIONS ARE NOT
INSTALLED)

MAST BA.
MBZi67ATOR MP-a8

SYSTEM-D-~
RADIO SETS SCR-508 AND SCR-52B
INSTALLED IN CABINET CH-74 USING MAST
BASE BRACKET MP-52

CLAMPS
MC-423 AND MC-G24

3 MAsT SECTIONS:
ONE EACH M35-5),
MS-52, AND MS-53

OVER BG-108
USE WHEN MAST
ECTIONS ARE NOT

INSTALLED)

"n

CORD CD-&89

CABLE RG-11/U, WC-562,
OR, COFDAGE L0282

10°0° MAX,, " MIN, FOR
SCR- 505. SCR 528, OR
AN/VRC

CLAMP

{SWEAT TO QUTER SHIELD.
FOR_GROUNDING TO FT-237
OR FT-508)

SYSTEM-F-
RADIO SETS SCR.508, SCR-528,
AND AN/VR

NOTE
STANDAHD SUBSTITUTE
5YS SYSTEM
A B
c N D
E F OR G

GROUND STRAP AND PLUG PL-259 ARE PART
Of MAST BASE AB- ISIGR COAXIAL CONNECTOR
SHOWN IN SYSTEM G 1S PART O BASE MP-a8.
OMISSION OF SUFFIX LETTER FROM YPE
NUMBER INDICATES ANY ISSUE OF THAT TYPE
MAY BE USED EXCEPT FOR MP-48 AND PL-259,

Figure 124. Antenna systems for vehicular radio installations.

[T

TL909925
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600v

ALL
CAPACITORS
ARE 0.003 MF.

cso02

T

DM-37- (%), 24-VOLT DYNAMOTOR

Figure 125. Dynamotors DM-35—(*) and DM-37-(*), schematic diagram.

NOTE:

ALL
CAPACITORS
ARE .0 003MF,
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—.———--—-.—-——_——————_————.———.————__

ALL CAPACITORS
ARE .003 MF,

DM-34-x
12VOLT DYNAMOTOR

it 12 13 14 15 18 |7 la-i
—.2_ 9 90 0 9 0—0 0o o o
” L. 80l
C 80l
L804 I
I Cc80s
H NOTE'
ALL CAPACITORS
ARE .003 MF.
DM-36-09
24-VOLT DYNAMOTOR
TL158315

Figure 126, Dynamotors DM-34—(*) and DM-36—(*), schematic diagram.
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OR INTERPHONE AMPLIFIER

24 57 8 9 192225 Al

TO RADIO RECEIVER
OR INTERPHONE AMPLIFIER

45769!9202l25Al

Figure 128. Mounting FT-237~(*), schemaitic diagram.
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CAPACITORS

CI01 - 0.003 MF 300

404 ELIMINATED IR LATER UNITS
ctod 0.000{ MF 800V

cloy 0.0005 HF 800V

¢ 105 i5 WMF 500V

ci06 350 MMF MAX AIR GAP 0,025°
cns 60 MMF MAX AIR SAP 0.025"
Ciis 60 MMF MAX AIR GAP 0.025"
(FFF) 80 MAF MAX AIR GAP 0,025"
152 60 MMF MAX AIR GAP 0.025"
156 60 MMF MAX AIR GAP 0.025™
o7 ELIMINATED IR LATER UNITS
cl08 0.0005 MF 800V

SHe ELIMINATED IN LATER UNITS
ciit 0.003 MF 800V

cn2 0.003 MF 800Y ~

cliy 20 MMF MAX AIR GAP 0.025"
cits 20 MMF MAX AIR GAP 0,025°
cnz 0.003 MF 300V

clis 0.003 WF 800V

ci20° 20 MMF MAX AIR GAP 0.025"
c121 0.003 MF 800V

c122 0.003 MF 800V

c123 0.01 MF 300V

Ci24 0.001 MF 1200

¢125 60 MMF MAX AIR GAP 0.030"
ci26 20 MMF MAX AIR SAP 0.025"
c127 100 MMF MAX AIR GAP 0.0195"
128 100 MMF MAX AR GAP-0.0195"
clo 100 #MF MAX AIR GAP 0.0195"
c130 100 MME MAX AIR GAP 0.0195"
¢i31 100 MMF MAX AIR GAP 0.0195”
ci32 100 MMF MAX AIR GAP 0.0195"
¢l33 100 MMF MAX AIR GAP 0.0195"
Ci3y 100 MMF MAX AIR GAP 0.0(95"
c13s 100 MMF MAX AIR GAP 0,0195"
c136 100 MMF MAX AIR 3AP 0.0195°
€137 0.5 MF 600V

C138.1 0.} MF 600V

€138.2 0.1 MF 600Y

139 0.5 MF 600Y

Cluo 30 ‘MF 50¥

Clui 0.5 MF 600V

Cit2.1 0.1 MF GooY

Ciu2.2 0.1 MF 600V

ciu3 0.5 HF 600V

Cluy 100 MF 50V

Ciys 2 MF l000Y

c 146 0.003 MF 800Y

ciy7 175 MMF 800V

clus 0.003 MF 800Y

Ciug 0.001 MF 1200V

cis0 0.001 MF 800V

APPARATUS LESERD ™

CI51 50 #MF 800V
CI53  20- HMF MAX AIR 3AP 0,025"
Ci5%  0.003 MF 800V
€155  0.003 MF 800V
Ci57 20 MMF MAX AIR GAP 0.025"
Ci158  0.003 MF 800Y
Ci59 0,01 MF 300V
£46¢  ELIMIKATED IN LATER UNITS
€161  0.0001 MF 800V
C162 4 MF 50V
€163 © 0.003 MF [0COV
€583  ELIMINATED IN LATER UNITS
€603  ELIMINATED IN LATER UNITS
SWITCHES
Di01  PUSH BUTTON ASSEMBLY
T0 CRYSTAL SELECTORS
0t i0
DIIE  PUSH BUTTON ASSEMBLY
T0 AMT. CAP SELECTORS
Di20
DI21  ANT CUR-TUNE
D122 REGEIVER TUNE-OPERATE
0§23 . RADIO-INTERPHONE
DI24  ON-OFF PONER SUPPLY
0125  METER SWITCH
EI01  P1LOT LAMP
FI0!  1/2 AMPERE FUSE
JACKS
JI0T  MASNETIC MICROPHONE
J102  CARBON MICROPHONE®
CoILS :
Ti0r 1ST R=F PLATE CHOKE
L102  0SC PLATE
L103  IST R-F PLATE TUNING
LI04  MODULATION
L105 R-F CHOKE
Lios  DOUBLER PLATE TUNING
Lig7  TRIPLER 3RID TUNIRS
L108  TRIPLER PLATE TUNING
LII0  POWER AMPLR TUNING
Litl  ANTENNA COUPLING
L116  PONER AMPLR ANTI-SING
L11Z T 0SC GRID ANTI.SING
LI18  DOUBLER GRID TUMING
Li9  RECTLFIER'PLATE TUNING
MIO1 ° ANT CUR-TUNE METER
P10} 50,0000 SIDETONE CONTROL

PLUGS

P3I0}  TRANSMITTER
PGI03  DYNAHOTOR
PGI0%  DYNAMOTOR
RESISTORS

RI0N 100,0000 1/ 2W
R10Z  1,000Q 20W
RI03  250,000Q) 14
RIOY 50,0000 t/2W
RIOS  250,00002 |/2W
RI06 4866~ 1000 2M
RI07 100,000¢ 1/ 2K
R108 5002 I/ 2W

R109 100, 0000 2W
Rit0 1,000Q 1/ 2%
RITY 10,0000} IW
RII2 10Q I/ 2%

R1I3 1.0 10M

R4 30,0000 2W
RLi5 100, 0000} 1/ 2%
RIIE  30,0000) 2¥
RII7 50,0000 1/ 2
Ri18  -867866- 100,000 2%
RII9 1y 2000 1/ 20
RI20  200Q W

R121 100q) 1/ 2%
R122  250,000( IW
R123 10,000¢; IW
Ri2% 10,0000 I/ 2%
RI125 40,0000 I/ 2W
RIZ6 75,0000 2H
Ri127 1,00 0%

R128 10,000Q /24
RI29 5,000 25W
RI30 1000} 10%

RI31 120 25W

132 120) 25W

RI133  80Q) 10W

RI34 30,0000 i/2W
RI35 300} i0W

Ri36 30,0000 !/24
R137 1000) 1/ 24
RI38 50,0000 1/ 24
R139 100,0000) 1/ 24
Ri%0 120) 254

RIGY 120} 25W

RI42 50,0000 /24
Ri43 1,000Q 1/ 2
RI%Y 100, 00000 i/ 2W
RI4S 100,000 2W
RI46 5O H/2M

RINT7 1,0000) 204
RIS 5,000Q /24

RiY 500 1/2W

RISO 25,0000 IW

RISI 100,000 iW

RIS2 2,000 3W -

RIB3 8.3 7.9

RIS4 8.3 17.94

RIS5  100,0000 }/2%
RISE  40Q) W

RiS7  100,0000 24 (AODED)
RIS§  100,000Q 2% (ADDED)
RELAYS

SI01  ANTENNA SWITCHING
$102  DYNAMOTOR STARTING
$103  RECEIVER DiSABLING
$i04%  RADIO- INTERPHOKE
TRANSFORMERS

TI01  A-F INPUT

Ti02  A-F QUTPUT

TCI01 ANT, CUR THERMOCOUPLE
TDI0{ OQVER THERMOSTAT
YACUUM TUBES

VIOl JAN-1619 (¥T-i64)
V102  JAR-1619 (VT-164)
V103 JAN-1619) (VT-i64)
VIO4  JAK-1624 (VT-i685)
Y105  JAN-1619 (VT~164)
VIO  JAN-1619 (VT-I64)
VIO7  JAN-1619 (VT-164)
VI8 JAH-1619 (VT-i6y)
Y101  CRYSTAL HOLDERS

To  FT-241.A

Yo

DYNAMOTOR DM-35-(*) 12V
CAPACITORS

€501 0.003 MF 80oY

£502

JACKS
J501
J502

0.003 MF 800V

6583 0.003 MF 800Y

DYNAMOTOR
DYNAMOTOR

DYXAMOTOR DM-37-(*) 24V

CAPACITORS

C601
€602
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4601
4602

0.003 MF 800V
0.003 uF 300¥

£663- 0.003 MF 800V
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DYNAMOTOR
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GANGED

"CAPACITORY

Ci0t  0.003 MF gooVv

Ci03  0.0001 MF gooY

Clo%  0.0005 MF 300V

Ci05 15 MMF 500V

CI06 350 MMF MAX AIR GAP 0.025°
C1i3 60 MMF MAX AIR GAP 0.025"
Ci15 60 MMF MAX AIR G2P 0.025"
C1i3 80 MMF MAX AIR GAP 0.025"
CI52 60 MMF MAX AR GAP 0.025"
Ci56 60 MMF Max AR GAP 0.025"
€108  0.0005 MF 300V

Ci03  0.003 MF 800V

Ci1l  0.003 MF 500V

€112 0.003 MF o0V

Cl1% 20 MMF MAX AIR GAP 0.025"
CI16 20 MMF MAX AIR GAP 0.025"
CUIT  0.003 MF 800V

Ciig  0.003 NF z00V

€120 20 MMF MAX AIR GAP 0.025"
€125 0.003 MF goov

€122 0.003 MF goov

€123 0.01 MF 300V \

CI24  0.001 MF 1200V ~

Ci25 60 MMF MAX AIR GAP 0.030"
Ci26 20 MMF MAX AIR GAP 0.025"
€127 100 MMF MAX AIR GAP 0.0195"
Ci28 100 HMF HMAX A3 GAP 0.0195"
Ci29 100 MMF MAX AIR GAP 0.0195"
Ci30 100 HYMF MAX AIR GAP 0.0195"
CI131 100 MMF MAX AIR GAP 0.0195"
C132 100 MMF MAX AIR GAP 0.0195"
Ci33 100 YMF MAX AIR GAP 0,0195"
Ci134 100 Wk MaX AIR GaP 0.0:95"
Ci35 100 HMF MAX AIR GA? 0.0195"
Ci36 100 HMF MAX AIR SAP 0.0195"
Ci37 0.5 MF 600¥

C138.1 0.1 MF €00V
€138.2 0.1 HF ADOV

Ci39
Civo
Clui

0.5 MF 600V
30 MF 30V 7
0.5 MF 500V

Cl82.1 0.1 MF 600V
€i42,2 0.1 HF 600Y

Ciu3
L
g1us
Ctug
Ciuz
Ciug
Civg
C150

0.5 MF 600V
100 MF 50V

2 MF 1000V
0.003 MF 800V
175 MMF 500V
0.003 MF 800V
0.001 MF 12009
0,001 HF 800V -
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€151 50 MMF 800Y

C153 20 MMF MAX AIR GAP 0.025"
€i54  0.003 MF 300V

Cis5 0.003 MF goov

CI57 20 MMF MAX AIR GAP 0,025*
Ci158  0.003 MF gooV

Cis3  0.01 MF 300V

Ci61  0.0001 MF 800V

Ci162 'O NF soV

SW! TCHES )

DOl PUSH BUTTON ASSEMBLY
T0O  CRYSTAL SELECTORS
DHo .

DI} PUSH BUTTON ASSEMBLY
T0 AT, CAP, SELECTORS
DI20

Di2t  ANT. CUR=-TUNE

D122 RECEIVER TUNE-QPERATE
D123  RADIO-INTERPHONE

Di24 ON-OFF POWER SUPPLY
D125 METER SWITCH

D126 TANK-OTHER USE SWITCH
E105  PILOT LAMP

Fi0t 112 AMPERE FUSE

JACKS

J10t MAGNETIC MICROPRONE

Ji02 CARBON MICROPHONE
coILs

L101  1ST R-F PLATE CHOKE
L102 0SC PLATE

L103  IST R-F PLATE TUNINS
LI0Y  MODULATION

LI05 R-F CHOKE

Li0S DJUBLER PLATE TUKING
L107  TRIPLER GRID TUNING
Li08  TRIPLER PLATE TUNING
LI10  PGWER AMPLR TURING
LIi1 ANTENNA COUPLIKS
L116 POWER AMP. ANTI-SING
LE17  0SC GRID ANTI-SING
L1138 DOUSLER GRID TUNING
L119  RECTIFIER.PLATE TUNING
L120 POMER MMPLR R-F CHOKE

#1101  ANT CUR-TUNE METER
P10I 50, 0000 SIDETONE CONTROL

PLUGS
PGIOE  TRANSMITTER
PGIO3  DYNAMOTOR
PGIOY%  DYNAMOTOR
RESISTORS
RIO1 100,000Q 1/
Ri02  1,0000 20W
R103  250,0000 iW
RIOY 50,0000 1/2W
RI05' 250, 0000 1/2%
Ri06.  100Q2 1/ 2
RI07  100.000(1 1/2H
RI08 SO0 t/2W
R109 100, 0000 2W
R110 1,00000 i/ 24
Rif1 10,0000 IN
RII2 100 1/ 24
RLI3 1.00 0¥
R{I% 30,0000 24
R115 100, 0000 1/ 24
Ril6 30,0000 2
RII7 50,0000 1/ 24
R1I8 100, 0000 24
RII19 1, 20000 i/ 24
R120 20061 IW
Ri21 1009 1/ 24
Ri22 250, 000C1 IW
R123 10, 000C W
RI12% 10,0000/ 2¥
RI125 40,0000 1/24
Ri126 75,0000 24
R127 1.00 0¥
R129  5,0000 25W
R130 100(2 10W
RI31 120 254
RI32 1201 25W
Ri33 uoqQ 10%
RI34 30,0000 1/24
RIZS 50 jOM
R136 30, 0009 i/ 24
R137 1000 1/ 2
R133 50,0000 §/2H
RI39 100,000 1/ 24
Riu0 120 254
Riut 1200 25K
RI42 50,0000 1/ 20
RIu3 1, 0006 1/ 2M
CCRI44  100,0000) /2H
RIY5 100,000 2w
Riye 5002 i/ 2W
Riu7 1, 00000 20

Riug 500 1/2W
RIS 25,0000 W
RIST 100, 0008 iW
RIS3 8.3 1794
RiSY  8.30) 17.9W
RIS 100,0000) 1/ 28
RISE 4G IN

RIS? 100, 00002 2¥
RISS 100, 0000 24
RIS9  1,2000 IW

S0t ANTENNA SWITCHING
S102  DYNAMOTOR STARTING
$i103  RECEIVER DISABLING
S104  RADIO-INTERPHONE

JRANSFORMERS
Ti0l  AF INPUT
Tio2  AF QUTPUT

TCIO1 ANT. CUR. THERMOCOUPLE

TDIO! QVEN THERMOSTAT
VACUUM TUBES

VIOL  JMN-1619 (VT-16Y)
VI02 JAH-1619 (VT-i64W)
Vio3  JAR-1619 (VT-i6W)

Vi04%  JAN- 824 (VT-165)

V105 JAN-i619 (VT-16W)
Vi06 JAN-1819 {VT-i6Y)
V107 JAN-1619 (VT-164
Y108 JAH-1613 (VT-i64)

Y10t  CRYSTAL HOLDERS
To F1-241-4
Yiia

DYNAMOTOR DM-35-D 12V
CAPACITORS

€504 0.003 MF 800V
€502 0.003 MF goov

JACKS
J501F  DYNAMOTOR
Jd502  DYNAMOTOR

OYNAMOTOR DM-37-0 24V

¢ LAPECITORS .
| €501 0.003 MF 300V
[ €602 0.003 MF 300V

1 J601  DYNAMOTOR
"J602  DYNAMOTOR

no
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Figure 113. Radio Transmitter BC-604—~(*)M, showing changes per MWO SIG 11-600-4 or 9, 6, and 10, schematic diagram.
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ON THESE
SEE NOTES

NOTES

Cla2e Cla2i
G

ﬁ.___LBL_o 9
O

I i

BL-RD-t
1 1Bt
=2

1 WIRES MARKED *A* aRE
TUS.

2. WIRES MARKED “3° ARE NO.

1 WIRES MARKED “C° 4ARE NO

4 WIRES MARKED "D° ARE NO.i
1250 VOLT RADIO HOOK-UP W

S WIRES MARKED ‘E° ARE NO.
1250 VOLT RADIO HOOK—UP %

€ WIRES MARKED “F* ARE TR

T VIRES MARKED "G ARE NO. 2(
1250 VOLT RADIO HOOK-UP WIR

8. WIRES MARKED "M ARE FLEXI
StRiP

9 WRES MARKED °J° ARE TINNL
176 N WOE._

10 WIRES MARKED °L° ARE NO. 2

BLK
A
A
£
Sk
YEL-L-t

8 PLICE,

1L WIRES MARKED ‘N ARE NO 10
1230 VOLT RADIO HOOK-UP Wi

12 WIRES MARKED "P* ARE NO, {

I3 WIRES MARKED “!° ARE IN GAl

14, WIRES MARKED 2" ARE IN CAt

IS ALL OTHER WIRES NOT MARKEL
SOLID 1250 VOLT AERQGLASS
WIRE

16 ALL WIRE 1S WHITE BACKGROUN(
FIED ARE TRAGER COLORS.

T AT 2610t AND J IOt PLAGE A 7
OF YELLOW FLEXIBLE VARNIS
TUBING GVER WIRE, SOLDER Wii
AND SLIP THE TUBING OVER ¢
UNTIL {T BEARS AGAINST BAG!
OR RECEPTACLE. USE NO.1I T
FOR SMALL WIRES AND NO. 4 T
FOR LARGE WIRES OR WHERE
GONHECTED TO THE SAME TEF

18 WHENE 3 OR MORE WIRES WH!
NTO THE CABLE RUN PARALLI
BE TIED TOGETHER AT APPRt

|
|
|
|
|
|
|
!
I
|
|
!
! INGH INTERVALS IN ORDER TC
|
|
|
|
|
i
|
|
|
r

STUW €

BOTTOM VIEW OF CHASSIS

=

Lur

A | R 148

=
RI48

NEATLY AND SECURELY N PL
12 EACH WIRE END SHALL BE Wi
THE TERMINAL TO WHICH iT G
LEAST ONE FULL TURN, GRIMPE
THEN NEATLY SOLDERED; EXGI
J10) WMERE THE WIRES MUST E?
THE TERMINALS FOR AT LEAST
NEATLY ANO SECURELY SOLDER|
BE USED TO PREVENT SOLDER
INTO TUBE SOCKET PIN GLIPS
20 BARE WIRES, EXCEPT THOSE RUI
TO A GROUND LUG, MUST GLEA
WIRES AND APPARATUS 8Y AT i
AND MUST 8E SO FORMED AS TO
BEING ‘MADE DURING THE NORM

@-‘———'

] ANY ADJACENT ITEM OR PART.
;':’ 21 INCORPORATE BENDS IN "B° WIRL
d¢ AND LIS TO RELIEVE VIBRATK
3 TERMINALS.
-
=" 22, TO USELOUD SPEAKER ON INT. CIR(
EE RED COLOR SLEEVE,
c108 ci152 6158 cus cus ci9 -1
157) e (che (c120)
o7 (6183 16 (G116 52 0w
Gy °
c
J s T
@ BLK-D
: 3
vs 102
5 I
% o 3 = X
-0-12 (a7 @ @
) 2 () al
s -
ciosf o o @
Glas < = @
SaRE i ni
&
OF CHASSIS) 2 LY = e @-—/\
R - A ot P10l
RI1Q Ri43 Y RI4S & RI0Q
1 _ 4
SRz 1 2 ga-2 |
BCYEL-2
AD:YEL"2 TE TOGETHER.

Figure 114. Radio Transmitter BC-604~(*). wiring diagram.



THESE
i NOTES
NOTES
! WIRES MARKED ‘a* ung FURNISHE
oty €0 wity
2. WIRES MARKED *p* ARE NO.1S A wgA, TINNED,
1 WIRES MARKED *c* ARE NO 18 Aw.Ga, TINNED,
4 WIRES MARKED “p* ARE NO.16 awgys STRANDED
1250 VOLT RA0IO HOOK- UP WIRE.
S WIRES MARKED “E° ARE MO, 20 AWGA. sOLID
1250 VOLT RAOIO HOOK-uP Wirg SHIELDED.
& WRES mARKED “F* ARE " TRANSMISSION Ling.
T WIRES MARKED 'G* ARE Mo, 20 AWGA STRanpep
1250 VOLT RADIO HOOK-UP WIRE.
& WIRES MARKED "M* ARE FLEXISLE 14 N, COPPER
Stmp
] WRes MARKED
V4 in wDE.
10 WIRES MARKED “L° aRE no. 22 AWGA

"3 ARE TINNED ‘coppER BRAID

1. WIRES MARKED °"N" ARE NO 10 AWSA  STRANDED
1250 VOLT RADIO HOOK-yp wiRE,

12 WIRES MARKED "P* ARE No, 22 AWGA. T WIRE,

I3 WIRES MARKED *1° ARE IN cABLE NO. 1.

14. WIES MARKED "2° ARE Iy CABLE NO. 2,

'S AL OTHER WIRES NOT MARKED ARE NO.20 AWSA.
SOLID 1250 VOLT AEROGLASS RADIO HOOK- e
WIRE

S ALL YIRE IS WHITE  BACKGROUND COLORS SPEC-
FIED ARE TRAGER COLORS.

T AT 2610) AND J101 PLACE A 7/8 mcn LENGTH
OF YELLOW FLEXIBLE VARNISHED CAMBRIC
TUBING OVER WIRE, SOLDER WIRE To TERMINAL,
ANO SLIP THE TUBING OVER SOLOERED JonT
UNTIL (T BEARS AGAINST BAGK FACE OF JACK
OR RECEPTACLE. USE NO. ! TUBING
FOR SMALL WIRES AND NO, 4 TUBING
FOR LARGE WIRES OR WHERE TWO WIRES ARE
CONNECTED TO THE SAME TERMINAL
WHENE 3 OR MORE WIRES WHICH ARE NOT SEWN
NTO THE CABLE RUN PARALLEL THEY SHALL
BE TIED TOGETHER AT APPROXIMATELY ONE
INGH' INTERVALS IN OROER TO HOLD  THEM
NEATLY AND SECURELY IN PLAGE.

EACH WIRE END SHALL BE WRAPPED AROUND
THE TERMINAL TQ WMICM IT GONNEGTS FOR AT
LEAST ONE FULL TURN, CRIMPED TO TERMINAL,
THEN NEATLY SOLOERED; EXGEPT AT PGIOIAND
J101 ‘WHERE THE WIRES MUST ENTER THE END OF
THE TERMINALS FOR AT LEAST 1/8INGH AND THEN
NEATLY AND SEGURELY SOLDERED, GARE SHALL
BE USED TO PREVENT SOLDER FROM RUNNING
INTO TUBE SOCKET PIN GLIPS

JARE WIRES, EXCEPT THOSE RUNNING DIREGTLY
O A GROUND LUG, MUST GLEAR ALL ADJACENT
MIRES' AND APPARATUS Y AT LEAST I/8 INGH,
WO MUST BE SO FORMED AS TO PREVENT CONTACT
IEING (MADE DURING THE NORMAL MOVEMENT OF
INY ADJAGENT ITEM OR PAAT,

JCORPORATE BENDS IN ‘B* WIRES TO Li03, Li04
ND LIOS TO RELIEVE VIBRATION STRESS ON
ERM{NALS. co

J USELOUD SPEAKER ON INT. GIRGUIT, GUT WIRE IN
iD COLOR SLEEVE,
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APPARATUS LEGEND

—_—

CAPACITORS Wi TCHEY * ®37 250,0000 1/
Cl.1 16 KHF MAX ] REC ON~OFF R38 1,0000 I/ ¥
C1.3 16 MMF MAX D2 RADIO-INT R4i  100,0000) I/
t1L5 6 MMF MAX D3 ON-OFF SPEAKER R42 30,0000 W
Ci7 16 MHF HAX D4 OK-OFF SQUELCH RU3 30,0000 I¥ ) Leut R-F AMPLR
C1.2 62 MMF HAX 05 TURE-OPERATE RS1 250,0000) i/2¥ . f Vi
1.8 62 MMF MAX RS2 30,0000 1/ 2¢ ' JAN-BACT
Ci.6 62 MMF MAX El CALL SIGNAL R53 100,000 I/ 2¥ . (I
Cl1.3 62 MHF MAX RSY 100, 000C 1/ 28 8
c2 0.006 MF 300V ] FUSE 15 AMP REI 256600 100,0000) 1/ 2™
€3 0.006 KF 300¥ R62 36va00— 43,0000 I/ ¥ 3
o 0.006 WF 300Y JACkS ’ RE3 856606~ 10,0000 I/ 2 n Ll
cs 0.006 MF 300V Ji - PHONES RéL 1,0000 1/ 2¥ o
¢ 0.006 HF 300V 9T PHONES 71 250,000 1 M ' |
7 0.006 MF 300V J3 FRONT PANEL JACK R72 30,0000 1/ 2 E] y
cs 500 HHF 500V K73 2567606~ 10,0000 I/ 20 ”1 2
[ 0.006 HF 300V R74 460000 10000 1/ 2M A+l e s
€10 0.75 MMF 500V R8I 70,0000 1/2M “-4+718 °
[1]] *0+ .006 MF 300V R82 250,0000 1/2¥ (=X -
€12 0.01 MF 300V cois R83 70,0000 1/ 28 ~ !
c13 500 MMF 500Y L1 LIMITER CATHODE CHOKE REY 250, 0000 1/ 2¥ - -
CI%  0.006 HF 300V 132  AKTENKA COUPLING R85 1,000 i/24 4 =
Ci5 0.5 MF 600V L33 R-F PLATE R9| 10,0000 1/ 2W b4
cis 2 HF 600V L34 MIXER RiD R92 40,0000 /2N “ ol =
€17 0.01 MF 300V L4l R-F OSCILLATOR R93 40,0000 I/2¥ Frs 3 of §-
Ci8 .01 MF 300¥ C 151 IST I-F GRID RoW  2,000,0000) /2 REM o't 22 T =
Cl9  0.002 HF 500¥ L3 HIXER PLATE R95 5,0000 I/ 2% NEW n3 20 ol =
€20.1 0.1 NF 600V : t6) 20 I-F GRID RI6 30,0000 |/ 2W NEW b3 Y
€20.2 0.1 MF 600Y 162 IST i-F PLATE . o =3
€20.3 0.1 MF 600Y 171 LIMITER GRID Tt OUTPUT TRAKSFORMER o © !
c21 0.01 MF 300 172 2D I-F PLATE VACUUM TUBES TO PUSH %=
€22 0.005 WF 300V 181  DETECTOR INPUT VI JAR-6ACT (VI-112) BUTTON ~o— Au
c23 40 MF 25V 182  LIMITER PLATE V2 JAK-6ACT (VT-112) SELECTOR
3] | MF 600V 191 1aF OSCILLATOR Vi UGS (VI-94)
t25 2 MF 600Y
28 80T .0005 MF S00Y LSl LOUD SPEAKER ve  vT-200 {12567)
35 6+ .006 MF 300V : Vs V1-209 (12567) \ANTENNA
€36 10 MMF 500V POTENTIOMETERS v6 V112 (6AC7) TRIMMER
€38 10 MMF 500 Pl 100,0000 V7 ¥1-20 (GH6) :
£33 0006 MF 300V P2 000 . ¥8  VI-107-A {6V6GT)
[17] 700 MMF S00Y Ve ¥1-229 {65L76T)
cy2 200 MMF S00Y - PLUGS YI0  ¥T-229 (65L78T)
43 +60- 250 MMF 500V PGl  RECEIVER PLUG
Cuy 30 MMF 500V P62 DYNAMOTOR PLUG DYNAMOTORS
45 100 MMF 500V PG3  FRONT PANEL PLUS DH-34=0 {2 VOLT
cu6 20 WAF 500V CAPACI TORS
1] 0.006 MF 300V _RESISTORS €701 605~ ,003 MF 800V

. R -26v000-30,0000 1/ 24 €702 =085 .003 MF 800V
€52 10 WMF 60 WMF 500V R2  250,000Q I/ 2% ¢703 685~ .003 MF 500Y
€53 50 MMF SEE NOTE 2 &3 500¢) 1) 24 C70% 805 .003 MF 500V
Cs4 50 MHF 60 MF So0¥ R4 50,0000 I/ 2W €705 -9085 .003 MF 800¥
¢ss 10 MaFOR SEe woTE 2 85 3000 1/ W C706 085 .003 MF 80OV
{56 0.006 MF 300Y R6 100, 0000 1/ 29
41} 25 00 M4F SO0V R7 30,0000 1W €oILS
62 096 .00i MF 500V RS 20,000 70,0000 If W 101 -V FILTER
€53 50 Muf 0R60 HNF 500¥ (] 1,0000 1/ 2 1702 L=V FILTER
cou 10 MNF SEE NOTE 2 RIO  250,0000 |/2¥ 1703 H-V FILTER
CE5 10 MMF 60 MMF 500V . RII 1,000,0000 1 24 1704  H-V FILTER
ces 5o muFOR sEe woTE 7 RIZ  2,0000 120 . —— - —
€67  0.006 MF 300V -Ri3 10,0000 1/ 2K J701  DYRAMOTOR JACK
t71 25 50 MHF 500V RI4  250,0000 1/ 20 '
072 00%-.001 MF S0OV RiS 1,000,000 !/ 24 MG701 12~V DYRAMOTOR . —
C73 50 MMF 60 MMF 500Y RI6 - 1,000,0000 I/ 2¥ 2701
c7e 10 MuFOR SEE HOTE 2 RI7  -Hr066r908- 250, 0000 I/ 2% DH-36-D 24 VOLT th
C76 10 MMF 60 MMF 500V Ri8 100,000 i/ 2¥ CAPACITORS
¢76 - 50 wMF OR sEE WoTE 2 RIS —+-B08;80- 2,000,000 1/ 24 C801 885003 MF 80OV . !
€77 0.006 MF 300V . RZ0 3000 IW 0802 +€85—-.003 HF 800Y HOTES: >
Cou 250 HWHF 5007 R21 30,0000 2 ADDED €803  |665-.003 HF 500Y 1= MHEN CAPACITORS C85 AND €86 ARE
€2 ot 005 HF 300V R22 30,0000 1/ 2K €804 r8O5-.003 MF 500V 60 MAF, CAPACITOR C8Y IS OMITTED.
€e3  0.006 HF 300¥ K23 5,000 I 2M CB05  ~B86-.003 HF 800V (0PTIONAL METHOD HOT SHOWK K -
t8%  5.MMF 500V €806  v005~.003 MF 80OV

SEE R24  5OQ 1/ 2W DIAGRAL)
85 50 MMF OR 60 MMF 500Y RZS 25000 1/ 2H .
€85 50 MHF OR 60 MMF seov XOTE e coiLs 2- THO CAPACITORS REPLACED BY ONE i
€87 25 MMF jp 35 MMF 500V ! R27 25000 I/ 2M L8031  H-V FILTER “HAVING A CAPACITY EQUAL TO THE
CB8 10 WMF  SEE ROTE 2 R28 2:5000 1 oM 1802 L.V FILTER TOTAL OF THE REPLACED TWO.
€3i 50 MMF 500V 829 13,000 2§ 1803  H-V FILTER (OPTIONAL METHOD KOT SKOWH (X
€92 S0 MMF 500¥ R30 50 W L80%  H-Y FILTER DIAGRAM.)
S G S0 Rt 6, 6oon) 9801 DYNAMOTOR JACK Y= ELIHINATED IK LATER UNITS. -
i v R32 30,0000 1/2M i
R33 30,0000 1/2d HGS01 24-V DYRAMOTOR 4 {




APPARATUS LEGEXD

SMITCHES *

DI REC ON-OFF

b2 RADIO- INT

03 OK-OFF SPEAKER
D4 ON-OFF SQUELCH
1] TUNE-OPERATE

Ei CALL SIGNAL

Fi FUSE 15 AMP
JACKS

Ji PHONES

J2 PHONES

J3 FRONT PAKEL JACK
co1Ls

L1 LIMITER CATHODE CHOXE
L32  ANTENNA COUPLING
L33 R-F PLATE

L34 MIXER SRID

L41  R-F OSCILLATOR
L51  IST i-F GRID
13 NIXER PLATE

L6t 2D i-F GRID
162  iST I-F PLATE
L71  LIMITER GRID
L72 20 i-F PLATE

L8t  DETECTOR INPUT
182  LIHITER PLATE
191  1-F OSCILLATOR
LS1  LOUD SPEAXER
POTENTIOMETERS

P 100, 000QY

P2 20Q

PLUGS

PGi  RECEIVER PLUG
PGZ  DYNAMOTOR PLUG
PG3  FRONT PAMEL PLUG
RESISTORS

Rl -20+000-30,0000 1/24
R2 250,000 i/ ¥
3 5000 I/

R$ 50,0000 I/2W

RS 3000 I/ 2

RG  100,000Q I/2W
R7 30,0000 IW

R8  20v0Q0- 70,0000 1f 24
R 1,0000 /28

RIG  250,000Q 1/24
Rt1 1,000,0000 1/ 2W
RIZ  2,0000 If 2%

Ri3 10,0000 /2
RIW  250,0000 1f 20
RIS 1,000,000Q If 2%
R16 - 1,000,0000 /2%
RI7  47-0061008- 250,0000 1/ 20
Ri8 100, 00002 1/ 2W
Rig  —+6887806- 2,000, 0000 1/ 24
R20 3000 IW

R2) 30,0000 2W ADDED "
R22 30,0000 I/ 24

R23  5,0000) /2N

R2Y 500 1/ 2

R2S 2,500Q I/ 24

R26 12000 1/ 2W

R27  2,50001 1 24

R28 2, 50001 1/ 2

R29 13,0000 2¥
R30S0 W

R31  6,8000 IW

R32 30,0000 1/2W

/33 30,0000 i/2M

/37 250, 0000 1 D

R38 1,000 /2

R4 100,0000 |/ 2M

Ru2 30,0000 W

RY3 30,0000 ¥

R51 250, 0000 1/ 24

RS2 30,0000 1/ 2

RS3 100, 00002 1/ 24

RS54 100, 0000 1/ 24

R6| 2507606 100, 0000 I/ 2
R6Z 38y606— 43,0000 1/ 2
R63 2507606~ 10,0000 I/ 2
R6Y% 1,00002 1/ 24

/71 250, 0000 If 2W

R72 30,0000 1/ 2%

K73 2507008- 10,0000 I/ 2M
R74 10v000- 10000 1/ 20
RSt 70,0000 1/ 2N

R82 250,0000 1/2M

R83 70,0000 |/ 2W

R4 250, 0000 I/ 2¥

R85 1,0000 1/ 24

Rt 100,0000 If 2W

R92 40,0000 I/ 2¥

R93 40,0000 1/2¥

R94  2,000,0000 1/2 NEW
R95 15,0000 ) 2% NEW

R96 30,0000 I/ 2W NEW

T1 QUTPUT TRANSFORMER

YACUUM_TUBES

Vi JAK-6AC7 (VT-112)
V2 JAR-6AC7 (¥T~112)
V3 JAN-6JS  (VT-94)

v vr-209 (12567)
¥5  ¥T-209 (125G7)
¥6  VT-112 {6AC7)
Y7 v¥7-90 (6H6)

¥8  VT-107-4 {6V6GT)
v9  VT-229 (65L767)
vio  ¥7-229 {65L7G6T)

DYNAMOTORS

pM-38-0 |2 VOLT
CAPACITORS

701 -85~ .003 MF 800Y
€702 605~ .003 MF 00¥
€703 606~ .003 MF 500Y
C704 =605~ .003 MF 500V
C705 ;805 .003 MF 500Y
706 885 .003 MF 800Y
colLs |

1701 HeV FILTER

1702 L.V FILTER

703 H-V FILTER

704 K-V FILTER

4701 OYHAMOTOR JACK
HGTOL 12-V OYNAMOTOR
DH-36-0 2% VOLT
CAPACITORS

€801 -885-,003 MF 200V

802
C803

995~,003 HF 800Y
[=0e5-.003 MF 500V

€804 —065-.003 MF 500V
€805 +086-.003 MF d00V
C805  r005-.003 HF 800V
coILS

1801  H-V FILTER

1802 L~V FILTER

1803 H-V FILTER

L8so%  H-V FILTER

J80l  DYRAMOTOR JACK
MGS01 2U-V DYHAMOTOR

M1

XER RF 0SC
ve v3
JAN-6AC? JAN-6J5  Lcu3
Leut .
- R-F AMPLR 6 d
. — vi .
: JAN-6ACT L3al 4 I A :
v, ’ 31 ] o
o !
| 8 8 i
4 b
2 N - )L
r Pt 1 o ~
- == \ (=22 _ﬁ.ﬂ;
o r— o ]
[Elo——5 > o
) = -
PR . Y 3 4 t
1. %o g €36 cas ’$ G
3 10 MMF i " SMMF
9, b . 1
~ ~ ~1 ¢ rae |4 >{
~ | 0006 0M ]
g % .l MF ba i
L 5 |gi 3 —4 R
- ol = - wuwl LS talyl 120y 3
M 3 olol |« FRIBY- B R o
w By =3 s a | o ol Y9als
PO Bl I B J=SE2Z] lonl2n| 28 |« gj=ge
33 0 @ ol = @ = « | o [o] [ o
o T " © 0 -3 = -~
o . - - = e 1oy ;] al
o o v o u} (SRS} 03 Y Q
TO PUSH ;! .-Z} f——'? o4 |
BUTTON ~a— va 73 72 W o I ) -
SELECTOR
\ANTENNA
TRIMMER
T2 3 45 & 7 8 9 10N 12 1314145
3701 l 0 Q ) Q o A o R o A
' - + -
NOTES:
I- WHEN CAPACITORS C85 ANO C85 ARE L
60 MMF, CAPACITOR C8% IS OMITTED, L703 704
(OPTiONAL METHOD NOT SHOWN IN c702°R
DIAGRAM.) 0003
: MF L 701
2. TWO CAPACITORS REPLACED BY OME i )
HAVING A CAPACITY EQUAL TO THE
TOTAL OF THE REPLACED TUO, 706
(OPTIOMAL METHOD NOT SHOWN 1IN Lo o0s
DIAGRAM. ) ) - e L erol
MF 0003
X= ELIMINATED IN LATER UNITS. MF
i ¢70%
0003 DYNAMOTOR
- MF T 12 v

Figure 115. R
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THIS SCHEMATIC DOES NOT INCORPORATE ANY MWO CHANGES
re 115. Radio Receiver BC-603-(*), showing modifications during manufacture, schematic diagram.
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N ' SPPARATUS LEGEND

CAPACITORS LANPS Ry 1003000
cl.i 16 MMF MAX. El CALL SIGNAL co RS2 30,0000
c1.3 16 MHF MAX. R4S 30,0000
c1.5 16 MAF MAX. RUSES ' REI  250,000!
Ci.7° 16 UMF MAL Fl RISE IS ANP 852 30,0000
€12 62 MNF HAX. : 853 100,000!
ct.4 62 HMF MaX. Ro4 100, 000§
Cl.6 . 62 MHF MAX. %61 100,000
cl.8 62 MMF MAY. : REZ 43,0000
€2 . 0.006 OR .0062 MF 300V %3 10,0000
- : €3 .- 0.006 0R .0062 MF 200V R6w 1,000
3 0.006 OR .0062 MF 300 ' JACKS ¥71 250,000
- cs 0.006 OR .0062 MF 300V Ji {PHONES f72 30,0000
cs 0.006 OR .0062 MF 300Y J2  PHONES ~ 873 10,0000
A (14 0.006 OR 0062 HF-300V J3  FRONT PAMEL JACK 41,0000
: 8 500 OR 470 MMF 500V 881 70,0000
9 0.006 OR .0062 MF 300V OILS 82 250,000
cio 0.75 MMF 500V Ll LIMITER CATHODE CHOKE R83 70,0000
cu 0.006 OR 0062 MF 300V 132 ANTENNA COUPLING 8% 250,000
ci2 0.0¢ MF 300V L33 R-F PLATE 1 1,0000
: 13 500 OR 470 MMF 500V ’ L34 HOD GRID R91 100,000
ciy 0.006 OR .0062 HF 300V L1 R-F OSCILLATOR 82 40,0000
cis 0.5 HF 5OV : L5y IST 1-F aRID 883 40,0000
cis 2 MF 600Y 182 MOD PLATE R94-  2,000,00
(114 0.01 HF 300 W61 20 I-F GRID RS 15,0000
- ci8 0.01 HF 200V ) R96 30,0000
) (1) 0002 OR .0022 AF SOOV,
€20.1 0.1 MF &gV TRANSFORMERS
€20.2 0.1 MF 600V T ouTeut
20,3 0.1 HF c0OV
c2t 0.01 HF 300V ) 12 I-F PLATE YACUUH TUBES
€22 © 0.005 OR .0047 MF 3007 L7 LIMITER GRID Vi JaN-BAC
tz3 40 HF 25Y : 172 2D 1-F PLATE V2 JAN-GAC
o { HF GoQV L8I  DETECTOR INPUT V3 IAN.GdS
c25 2 MF 600Y 182 LIMITER PLATE W UmeIzs
c26 500 OR 470 MMF 500V~ o1 I-F 0SCILLATOR Y5 JAR-125
c3s 0.006 OR .0062 MF 300V & JAN-6AC
¢35 10 MMF SBOV VI JAN-GHG
c3s 10 AMF 500V LSl Lou SPEAKER V8 Jm-gVe
. €39 0.006 OR 0062 MF 300V V9 JAN-SL
] 700 OR 750 MMF 500V (SEE NOTE 3 POTENTIOMETERS VIO JAH-BSL
cuz 200 WF 300V Pl 100,00002
i3 100 HMF 500V (SEE HOTE J) f2 meq DYNAMOTOR DH-3'
s 30 HMF S00Y CAPACITORS
cus 100 MMF s00¥ - PLUGS €761 0.003 M
cu6 20 MMF 500V PGl RECEIVER PLUG €702 0.003 M
csi 0.006 OR .0062 HF 300V P62 DYKAMOTOR PLUG ¢M3  0.003 M
¢s2 10 MHF og 50 HHF 500¥ PG3  FROKT PANEL PLUS 708 0.003 M
©53 50 OR 51 MMF  SEE NOTE 2 €705  0.003 Mi
sk 50 OR 51 MMF 5o GO MMF 500V RESISTORS €706  0.003 HI
¢ oR Rt 30,0000 ¥
55 10 14F SEE ROTE 2 ,
€56 0.006 OR 0062 AF 300V 2 250,000Q If M JASKS
] 100 MYF 500¥ 8 sa0Q 12w 3701 OYNAHOTC
62 0.00) NF 500V R 50,0000 I/ 2%
- T3 50 OR 51 MiF gg 60 HAF 500V~ RS 300 1/ oW
. 6% 10 MAF SEE HOTE 2 85 100,00002 1/ 24
- ’ R7 30,0000 I¥
% 70,0000 1/ 2W coILs ‘e
. 81,0000 /M ol H-
C65 10 MAF g 60 MMF S00¥ Rio zso.oonn’ M oz LV
s €85 - 50 OR 51 ;4F  SEE NOTE 2 RIL 1.000,0000 i/ 2¥ 1703 HeV Et
; €67  0.005 OR .0062 WF 300V Q12 2.0000 1 24 wos  HoV £
€71 50 0] 51 MHF 50QY RS 10,0000 1 2W
€72 001 HAF 503V RIG 250,000 If 2W OYNAHOTOR
€73 50 OR 51 MHF 55 60 MHF S00¥ RIS 1,000,0000 1/ 24 HGT01  12-V 0
C7%  I0MMF | SEE HOTE 2 RIE  1,000,0000 I/2¢
€75 1o WF R 50 MMF 500V RI7 250,0000 /20 DYNAMOTOR DM-36
C76 50 OR 51 M¥f  SEE HOTE 2 RIS 100,000Q t/2¥ CAPACI TORS
€77 . 0.006 OR .0062 HF 300V RI9  2,000,0000 1/24 a0l 0.003 .
€d1 . 250 OR 270 MMF 500V R20 3000 W €802 0.003 .
€82 - 0.006 OR .0962 ¥F 300V R2$ 30,0000 24 c803 0.003 |
€83 "~ 0.006 OR .0962 NF 300V R23 5,000 I/ 2W cgo4 0.003 |
[:1) S MMF 500Y 224 500 /2 €805 0.003 |
W £85 50 OR 60 MMF 500V  (SEE R2S 2,500 I/ 2W €806 0.003 1
€36 50 OR 60 MHF 500V  NOTE 1} 826 1,2000 1/ 2
€87~ 25 OR 24 MAF ;o 35 oHF 500V 827 2,500 I/ 2M JACKS
cea 10 WF SEE KOTE 2 k28 2,5000 /M J3ot DYHAMO
€31 S0 OR 51 MMF 500V 29 13,0000 2¥
€32 50 MMF 500V _ 30 50 W coILs
c93 100 HMF S00Y R34 5,800 1% L8014 #-¥ Fil
C3¥ 50 OR 51 MMF 500V, R7  250,000G I/2W 1802 L=V FlL
&8 1,0000 M2 1503 B-v AL
SHITCHES - LBO%  HeV FIL
DT.  REC ON-OFF
02 RADIO INT OYNRHOTOR
03 SPEAKER ON-dFF HGB0I 24V OV

D% SQUELCH ON-OFF
05 . TUNE-OPERATE -

vy



ne

13 8

L1} A

1x,

1A%,

4ax.

[N A

1A

1.0062 MF 300V
1 .0062 MF 200V
R .0062 MF 300V
1 .0062 MF 300V
1 .0062 HF 300¥
30062 HF-300V
170 MMF 500V

1 .0062 HF 300V
2 500

% 0062 HF 300Y
300¥

70 MMF 500V
.0062 MF 300V
inov

W

300V

00V ,
0022 HF 500V,
inoy

0oy

a0V

300¥ )
t .0047 WF 3009
i :
W

"

170 MHF 500V

R .0062 MF 200V
ooy

0¥

2 .0062 MF 300V

750 MMF 500V (SEE NOTE 3)

300Y .
500V (SEE HOTE 3)
wov

s00v h
a0Y
1 .0062 HF 300V

g 80 MMF 500V

| MNF  SEE HOTE 2

| MHF o0 60 MMF 500V
SEE HOTE 2

t .0062 §F 300Y

00V

500V

WiF gg 60 MHF S00V°
SEE NOTE 2

oR 50 MHF 5007

HF SEE NOTE 2°

0062 HF 300¥

HF 500Y

aav

HF gg 60 MHF 500V

SEE NOTE 2

g 50 HHF 500V

HF  SEE NOTE 2

1062 HF 300V

UHF 500V

0062 HF 300V

2062 HF 300V

4F 500V (SEE

MF 500V HOTE 1)

9F g 35 HHF 500V
SEE NOTE 2

¥F 500

y

v

HF 500¥,

OFF
OFF
-

' SPPARATUS LEGEND

LAWPS
El CALL SIGHAL

FUSES
F1I FUSE 15 AP

' JACKS -
41 iPHONES
J2  PHOKES -~

J3 FRONT PANEL JACK

Li LIMSTER CATHODE CROKE
132 ANTENNA COUPLING

L33 R-F PLATE

L34 MO0 GRID

L4 R-F QSCILLATOR

L5t ST 1-F 3RID

152 MOD PLATE

Lsi 20 {-F GRID

62 1=F PLATE

71 LIiMITER GRID
L72 2D |-F PLATE
L8 DETECTOR INPUT
182 LIMITER PLATE
Lt 1-F 0SGILLATOR

Lsi LOUD SPEAKER

POTENTIOMETERS

P 100,00002
P2 2000
PLUGS

PGl RECEIVER PLUS
PG2 OYNAMOTOR PLUS
PG3 FRONT PANEL PLUG

RESISTORS

Rl 30,0000 I¥

R2 250,00002 1/ 2H
R3 sa0Q 1/ 24

R4 50,000Q) }/ 2W
RS 3000 /2W

R8 100,000() 1/ 24
R? 30,000Q) I¥

R8 70,0000} 1/ 2N
[ 1,000Q7 1/ 2

RO 250,0000 )/2%
RI}  1,000,000Q i/2¥
RI2Z  2,0000 1/ 2W

RI3 10,0000 !/ 2%
RI%  250,000Q I/ 2W
RIS 1,000, 00007 1/ 2%
RI6  1,000,0000 !/2W
R1I7  250,0000 I/2W
RIS 100,000Q 1/2W
RIS 2,008,000Q 1/2¥
R20 3000 IN

R25 30,0000 24

R23  5,000Q i/ 2%
R24 500 1f2M

R25  2,500Q) If 2@
R26  1,200Q 1/ 2W
R27  2,500Q 1/ 2N

R28 2,500 {/2W

R29 13,0000 2W

30 SQuM

R31  6,800Q IW

R37  250,000(; /2%
(838 1,000Q WU

fmy 10050000 WIW

RA2 30,0000} iW

R43  30,000Q IW

RSt  250,000Q /oM

RS2 30,0000} /24

RS3 100,000Q2 1/24

RbY 100, 00002 1/ 2w

R6| 100,000Q 1/ 28

REZ 43,0000 /2@

R63 10,0000} /20

R4 13,0000 1/2M

/71 250,0000) 1/ 2W

R72 - 30,000Q I/ 24
-R73 10,0000 1/ 24

7% 1,000Q i/2W

R81 70,0000 ¥/ 2

R82  250,000Q) I/ W

R83 70,0000 If2¥

R84 250,000Q) !/2M

R8S  1,0000) i/2M

R91  100,000Q 1/2M

R92 40,0000} I/ 2W

RI3 40,0000 I/ 2N

R9%-  2,000,0000 I 2W
RIS 15,0001) I/ 20

R96  30,000Q 1/2M
TRANSFORMERS

n QUTPUT TRANSFORMER
VACUUM TUBES

vi JAN-GACT {VT-112)
¥2 JAN-GAC7 (¥T-112)
¥3 JAN=EJS  (VT-94)
v JA%- 12567 (VT-200)
Y5 JAN- 12867 (VT-209)
6 JANBACT {¥T-112)
v JAN-6HE (VT-30)
v8 JAN=GVEGT (VT-107-4)
V9 JAN-GSL7GT (VT-229)
V0  JAN-BSL7GT (VT-229)
OYNAMOTOR DM-34-80 12 VOLT
CAPACI TORS

€701 0.003 MF J000Y
€702 0.003 MF 1000V
€M3  0.003 MF S00Y
€704  0.003 MF 500Y
€705 0,003 MF 000V’
€706 0.003 WF 1000V
JACKS

J701  OYNAHOTOR JACK

colLs

L7t H-V FILTER
702 L-¥ FILTER
1703 HeV FILTER
704 H=¥ FILTER
DYNAHOTOR

HG70) 12-V DYNAMOTOR

DYWAHOTOR DH-36-0 24 VOLT
CAPACITORS

0.003 MF 000V

<802z 0.003 MF 1000V
€803 0.003 MF S00V
csou .003 MF SO0V
€805 0.003 WF 1000V
€806 0.003 ¥F 000V
JACKS

J8o1 OYHAMOTOR JACK
€oILS

L8oi H-¥ FILTER
Lse2 L-¥ FILTER
1803 B-V FILTER
L30% K-V FILTER
OTRAMOTOR

G301 24=V DYNAHOTOR

u
i
Lew
—-
. 4
]
2
3 - by
- -t
falo i
™
G 3\1‘2 ; c
a2 3 j' \
S 3 10 MMF =
« ~ 22 T
“ - - T
Lad w x - s grad
3 3
3 5 404 #3
ol 3 w
c TS sla< sy 53
al 7414 2 3 o iEs 2z
oz : S ol &q 2y 235l
2 . ] | |ee
o S o oo 5o
10 PUSH ;@ 5@
BUTTON 3 1
SELECTOR —
\ANTENNA
TRIMMER

ROTES
t- WHEN CAPACITORS €85 AND CS6
ARE 60 MMF, CAPACITOR ¢34 |§
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NOTE: THIS SCHEMATIC INCORPORATES CHANGES AS PER MWO
Figure 116. Radio Receiver BC-603~(*)M, showing changes per MWO SIG 11
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SIG {1-600-4 OR 9, AND 6, MWO SIG

~600-4 or 9, and 6, schematic diagram.
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Figure 117. Radio



NOTES:

WIRE COLORS SPEGAED ARE TRACER COLORS ON WHITE WIRE,

WIRES MARKED A ARE FURNISHED WITH APPARATUS.

WIRES MARKED “G"ARE NQ IB AWGA. "T"WIRES COVERED WITH NQLI8BLACK
FLEXIBLE VARNISHED NG,

WIRES MARKED "D"ARE NQ.IS AWGA. STRANDED WIRE

WIRES MARKED “E"ARE “A"WIRES COVERED WITH NQ.I6 BLACK FLEXIBLE
VARNISHED TUBING.

WIRES MARKED"T"ARE NO.IBORNQ. 20 AW.GA. TINNED COPPER WIRE, SEE

NOTE 1S,

wmss MARKED "1 ARE IN CABLE NO.I.

WIRES MARKED "2 ARE IN GABLE NO2.

WIRES MARKED " G"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED

TUBING, | IN.LONG AT PG

WIRES MARKED"HARE COVERED WITH YELLOW FLEXIBLE VARNISHED

TUBING, 2 [N. LONG 4T PG |

. WIRES MARKED “L"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED

TUBING, I/2 IN.LONG AT PGI.

12. AFTER PLACING YELLOW TUBING OVER LEADS AT PG1, SOLDER LEADS
TO TERMINALS AND SLIP TUBING OVER SOLDERED JOINT UNTIL IT BEARS
AGAINST FACE OF RECEPTACLE.

I3. WIRES NOT DESIGNATED ARE NO.20 AWGA. SOLID WIRE

i4. WIRES MARKED "M"ARE COVERED WITH YELLOW FUEXIBLE VARMISHED
TUBING 172 IN. LONG AT PG

15 LEADS TO BE AS SHORT AND AS STRAIGHT AS POSSIBLE HOWEVER

LEADS MAY BE FORMED WHERE NECESSARY TO INSURE AGAINST

ACGIDENTAL SHORTS.
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‘igure 117. Radio Receiver BC—603-(*), wiring diagram.



