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SCHEMATIC DIAGRAMS FOR MAINTENANCE OF GROUND RADIO
COMMUNICATION SETS

CHANGES . _ WAR DEPARTMENT,
No. 1 Wasuincton 25, D. C., 27 November 1943.

TM 11-310, 25 October 1943, is changed as follows:

. The information contained in this change is an addition to TM 11-310.

. Insert these pages according to the following instructions:

. Remove from TM 11-310, Issue No. 1, pages iii and iv, and destroy.
. Insert Issue No. 2, pages II, III, IV, and-V of this change, in TM 11-310.

c. Insert maintenance sheets of this change to agree with the order in Section II of Table of Contents, Issue. No. 2, pages
IV and V.

d. Bind this sheet in the front of TM 11-310 to indicate that the change has been inserted in the manual.
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' b. Insert Issue No. 3, pages III, IV, V, and VI of this change, in TM 11-310.
¢. Insert maintenance sheets of this change to agree with the order in Section II of Table of Contents, Issue No. 3, pages V |

and VI.
@. Bind this sheet in the front of TM 11-310 to indicate that the change has been inserted in the manual.
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Chief of Staff.

OFFICIAL:
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Major Gengral,
The Adjutant General.

(I) ~
*

rad



RESTRICTED
TM 11-310

SCHEMATIC DIAGRAMS FOR MAINTENANCE OF GROUND RADIO
COMMUNICATION SETS

This manual contains a condensation of informa-
tion for the maintenance of Signal Corps ground
radio communication sets. It is presented as a sup-
plement to the information given in various technical
manuals of the TM 11- series for particular sets.
The manual is in loose-leaf form, so that additional
sheets or revisions of old sheets can be added. The
material is divided into two sections:

Section I contains reference data which should
be of value to all maintenance personnel. The lists
of radio symbols and special abbreviations in this °
section are those used in all diagrams in section II
of the manual.

Section II is made up of maintenance sheets on
particular units of radio equipment. The sheets
are arranged numerically by RC-, PE-, and SCR-,
ete., numbers. For example, Radio Set SCR-510-A
consists of Radio Transmitter and Receiver. BC-
620-A and Plate Supply Unit PE-97—-A. Informa-

Tr

tion on the complete radio set is found under
SCR-510-(*). (The symbol (*) is used to denote
equipments which bear different suffix letters, such
as SCR-510-A, 510~B, ete., but which are so similar
that one set of maintenance sheets covers them.)

Changes, which are issued at frequent. intervals,
include additional listings. Any necessary revi-
sions of previously published sheets are included
in such changes. A new master table of contents
is issued with each supplement to replace the old
table. ;

Modifications which will prevent equipment trom
being readily converted back to standard character-
istics will not be made without authority of the
Chief Signal Officer or the Commanding General of
a theater of operations.

The time between requests for repair and com-
pliance or replacement of item, if necessary, should
be minimized.
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SECTION |. REFERENCE DATA 5 T

REPAIR OF GROUND RADIO EQUIPMENT

GENERAL MAINTENANCE PROCEDURE

J]. PREVENTIVE MAINTENANCE .--it has often been
said that, "anounce of prevention is worth a pound
of cure." This old adage particularly applies to
communication equipment. Many hours of trouble-free
operation of the equipment will be added by daily
care in the use of any of the component parts of a
communication system to insure that the equipment is
not neglected or abused, that itis kept clean, and
that the cables and connector. plugs tying it into
other parts of the system do not become loose or
damaged. From time to time, inspections to deter-
mine the operating state of the equipment should be
made, and followed up by the necessary minor repairs
and adjustments.

2 TEST AND REPAIR PROCEDURE .--Faults will
develop in the service life of any piece of radio
equipment, andas a radio repairman you must follow
a logical testing procedure, in order to locate
the cause of trouble as quickly as possible. The
proper method to follow can be divided into five
parts: physical inspection, electrical tests,
repairs and replacements, final inspection, and
test run. :

3. PHYSICAL INSPECTION.--In making the physi-
cal inspection, use the senses of sight, smell,
hearing, and touch. First, check for smell of
burning insulation. An odor of burning insulation
may indicate a short circuit. Attempt to locate it
by visual inspection. Use your ears to check for
any unusual sounds when the equipment is turned on.
Sounds, such as humming, sputtering, or crackling
often indicate trouble. Follow up these checks with
an inspection using sight and touch. Check plugs,
cables, fuses, microphones, headsets, and all other
parts which may be examined without removing the
set from its case. If no fault is located in this
external check, continue the inspection inside the
equipment. Check-glass tubes for filament burnouts;
examine wiring for damage, loose connections, and
insulation breakdown; make a rapid examination of
parts and controls. Checkmetal tubes for open fil-
aments by touching their envelopes after the set has
warmed up,-or use an ohmmeter to check heater con-
tinuity; acoldenvelope indicates an open filament.
lf the visual inspection fails to locate the fault,
an electrical inspection must be made,

4. ELECTRICAL TESTS.--a. Hethod.--Any radio
transmitter circuit canbe reduced toseveral inter-
related sections. Figures |, 2, and 3 illustrate
the principal sections of a superheterodyne receiver,
a continuous wave (c-w) transmitter and a phone

transmitter. Any testing procedure should be de-
signed for section-by-section testing of radio e-
quipment in order to locate the faulty circuit jn
the shortest possible time.

Fig. 1.—Functional block diagram of a superheter-
odyne receiver.

b. Power supply.+-The first ,test is to check
power supply equipment, (batteries, dynamotor or
vibrator) to see that it is functioning properly..
If cordage is used to connect the equipment to the
power supply, test it at the same time for open or
short circuits. If the pqwer supply equipment is
fused, inspect fuses for burn-outs. Never replace
blown fuses until the reason for the burn-out has
been determined by testing and the fault has been
repaired. Make a measurement to determine whether
current is above normal.

c. Vacuum tube tests.--{f the power supply is
functioning properly, test the receiver or trans-
mitter circuits. Before starting, remove the vac-
uum tubes one by one and test them in a tube check-
er. Make a heater or filament continuity test with
an ohmmeter on metal tubes which fail to give a
reading on the tube checker. In glass tubes the
lighted filament or heater gives a visible check
for burn-outs. if this test indicates an open heat-
er or filament burn-out, do not replace the faulty
tube with a new one until youhave made a resist-
ance test of the filament or heater circuit from
which the tube was removed to determine if it is
functioning normally. If this precaution is not
taken a new tube may be destroyed if placed ina
faulty circuit.

d. Tube replacement .--{tf tube testing indicates
that one or more tubes are faulty, but not burned
out, replace the faulty ones with new or normal
tubes, and immediately make a careful voltage and
resistance test of the equipment, even if the re-
placement of defective tubes apparently restores i
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normal operation. This precaution is necessary be-
cause tube failure can be caused by tube defects
such as age or poor construction, or by improper
operating voltages inthe radio equipment. Testing
the equipment after replacing faulty tubes wil!
show whether or not the equipment is responsible
for tube failure.

Arit
OSC- . _|Power| SYSTEM

WHlator{ Amp

fF
Power

Supply

Fig. 2.—Functional block diagram of a continuous
wave (c-w) transmitter.

e. Socket inspection.--If, however, all tubes
test normal, it isa reasonable assumption that the
trouble is in the radio equipment itself. Before
proceeding with a section-by-section test of the
equipment, inspect theunderside of all vacuum tube
sockets tosee thatthey arenot corroded andare mak-
ing good contact with the vacuum tube base pins.
After this inspection and any necessary repair,
make another operating test of the equipment. If
it still fails tofunction properly, proceed td the
detailed section-by~section testing. :

Fig. 3.—Functional block diagram of a voice
transmitter.

5. SECTION TESTING.--Section-by-section test-
ing can bedivided into four parts: voltage tests,
current tests, resistance tests, and operational
(dynamic) tests, which areperformed in that order.

a. Voltage, current and resistance tests.--
Voltage and current tests. are usually made with
all vacuum tubes in operation and normal power ap-
plied. Resistance tests are made with power sup-
ply disconnected and tubes removed. The voltage,
current, and resistance readings given as main-
tenance data are measured at VT. socket pins, or at
some other specified terminal points on the equip-

which the stage under test is tuned.
_in superheterodyne receivers the i-f amplifier

ment, Voltage, current, and resistance readings
which differ greatly from those indicated in the
maintenance data for each set generally indicate
the presence of defective parts. Current tests can
be omitted in testing receivers unless all other
tests fail to locate the trouble. Current tests
are very important, however, in checking trans-
mitters. When testing a transmitter using expen-
sive tubes, great care must betaken. In this case
resistance tests should be made before voltage or
current tests. This will reduce the danger of
damaging tubes if the transmitter circuits are so
damaged that improper voltages are applied to the
tubes whenthe power ison. In the event that these:
three tests fail to show any irregular condition,
the next step is the operational, or dynamic test.

b. Operational tests (signal tracing).--(1)To
make an operational test of a superheterodyne re-
ceiver similar to figure 4, use a signal generator
connected to the antenna and ground terminals of
the set, and a VTVM (vacuum tube voltmeter) for
making output signal measurements at successive
stages in the set. The VT voltmeter must be suf-
ficiently sensitive to give readings at the input
end of the set. It should have a low range of 0
to .5 volt or even less. The input impedance should
be at least 2 or 3 megohms. If the tester starts
at the Ist radio frequency (r-f) amplifier (V-1)
and works toward the audio-frequency (a~f) amplifier,
the stage where the signal ceases: is the one caus- AL
ing the trouble.

(2) In the absence of a sensitive electronic
or VT voltmeter, it is possible to vary the pro-
cedure by connecting the signal generator sucées-
sively to the input circuits of the a-f amp stage,
detector, i-f amp stages, mixer and r-f amp stages.
The receiver loudspeaker or headset will give an
audible indication of the stage at which the signal
ceases. In using the signal generator with this
second method, it is essential to adjust it to gen-
erate a signal of the same frequency as that to

For example,

stages ajways are tuned to a different frequency
from the mixer and r-f stages. In this manual the
maintenance data sheets for a particular receiver

- indicate the frequency which should be used for
testing and aligning both i-f and r-f stages.

x

(3) Figure 4 shows a typical superheterodyne
receiver. Starting at the antenna, we will go
through a stage-by-stage analysis using the first
method of testing with a signal generator (such as
an |-72-B) and a sensitive VT voltmeter. It is
assumed that tubes already have been tested, and
resistance, current,and voltage checks made. Test
the signal generator and VT voltmeter before using
to be certain that they are operating properly.
This can be done by connecting them to a receiver
which operates perfectly andnoting whether a meter
deflection occurs when the signal generator and
receiver are properly adjusted. After connecting
the signal generator to the receiver antenna post
and chassis, adjust both generator and receiver to
the proper frequency (the frequency must be within
the tuning range of the receiver r+f stagewhen using
this first method of testing).

= :
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(4) Set the OUTPUT control of the signal gen-
erator togive unmodulated output andthe attenuator
STEP and VERNIER controls to | and 0 respectively.
Connect the VT voltmeter prods to the receiver
chassis and to point @ of the receiver shown in
figure 4. Adjust the meter for its lowest range.
Now carefully adjust the two attenuator controls
on the signal generator until a deflection is ob-
served on the VT voltmeter. If no reading can be
obtained, there iseither a short circuit to ground
through the primary of the antenna coil (L,}, or,
if the receiver has a band switch arrangement, the
trouble may be in the switching mechanism.

The amount of gain between points @ and @will de-
pend upon the characteristics of the receiver. A
satisfactory signal at potnt @® indicates normal
functioning of the r-f stage and the primary of L,:

(7) With a normal signal at point@, move the
VT voltmeter to point @at the control grid of V-2.
Note: Always use a low voltage range of the VT
voltmeter. Each time the VT voltmeter is moved to
the next test point, reduce the output of the sig-
nal generator to the minimum necessary to maintain
a low meter reading. No signal at point @ indicates
a possible open in the secondary of L,, or a short

v4 v5V-2 v3
Miner L4 ‘3st I-Faimp L5 2adl Pomp L6 DELAVCAFT AMP 147

cut p Fg 4 Op s
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(5) With a satisfactory signat at this point,
move the VT voltmeter prod to point @at the grid
of the r-f amplifier V-I, No signal at this point
is Indicative of a shorted tuning capacitor C, or
Cy, an open: secondary of the antenna coll L,, or an
open capacitor C,. Capacitor C, can be checked for
an open circuit by measuring the signal across it.
There should be none unless it is open. A weak
signal can be caused by a partial short in the
tuning capacitor C, or C,,or by high resistance
connections in the antenna coil L,. If the re-
ceiver tuning dial is calibrated, a weak signal at
this point ean be caused by misalignment of the
tuning capacitor C,.

(6) If the signal is normal, the VT voltmeter
prod can bemoved to the plate of the r-f amplifier
tube at point @). No signal ora weak signal at point

@ indicates either that tube V-I is defective or
the primary of L, is shorted. If automatic volume
control (AVC) is used inthe set, too high a signal
level from the signal generator may cause the AVC
to function, increasing the grid bias on V-I and
reducing gain. This condition may give a false
impression of trouble in stages controlled by the
AVC. Signal input should be the minimum which will
still permit measurements with the VT voltmeter.

or 4

| Ow . Ea >
= “7

Tea aN cra 5

Fig. 4.—Schematic diagram of a superheterodyne
receiver, showing test points.

in C, or Cy. Weak signals at this point may be
caused by a high resistance inthe secondary of L,,
a partial short across C, or C,,.anopen in Cyg, or
misalignment of the tuned circuits. To check the
first two points, use an ohmmeter. Check C,, with
the VT voltmeter. If C,, is in good condition,
little, if any signal voltage will appear across
it. Check alignment by adjusting C,.

(8) Having established anormal signal at
point @, move the VT voltmeter prod to point © at
the plate of the mixer tube V-2. The signal at
this point consists of a number of different fre-
quencies: the original r-f signal, the heterodyne
oscillator frequency, and the sum and difference
frequencies of these two. In addition, harmonics
of these frequencies will be present. The VT volt~
meter is not selective as to frequency so it is
impossible to tell which frequencies are present.
However, if the signal generator is disconnected
temporarily there should stifl be a signal indi-~
cation at point @)due to the output of the hetero-
dyne oscillator V-6. If there is no signal, check
for a signal at point ©®, If the signal is present
the trouble is in V-2. If there is no signal at
point ©, check the coil L, and capacitors C,,, C,3,
Cras Cys and C,,for opens or shorts. If C,, ar

|
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or ¢ is open, oscillation and weak signals may
result, A short in C,, will cause lack of signal.

(9) If the signal is present at point © pro-
ceed to point@at the grid of the Ist i-f ampli-
fier V-3, No signal at this point may be due to an
open or short circuit in the secondary of L, or in
Cig» or to misalignment of the stage. [If C,, is
open the signal will be weakened,

(10) With a normal signal at point @ move the
VT voltmeter prod to point @at the plate of V-3,
No signal at this point may be caused by an open
or short circuit inL, or Cog» Open-circuited grid
return, screen grid, plate,and cathode bypass capac-
itorsC, + ©s,C,,, and Cog, cancause weak signals,
oscillation and distortion. This condition can
also occur in the r-f and mixer stages.

(if) If the signal is normal at point ©, make
similar tests at points@), (@ and @ These tests
are the same as for V-3 at points @and@. When

voltmeter prod to point (2. At this point the sig-
nal will be of audio-frequency, requiring a modu-
lated signal fromthe signal generator. Change its
output control to MOD. Advance volume control R,
all the way. No signal at point may be due to
a short in C,, or C,,, an open in Cy, or R, or a
short or open in R,. Weak signals may be due to an
open in Cy, or a short in C,,.

(12) If the signal is normal at point (2 move
the VT voltmeter prod to point (9 at the plate of
V~5. No signal at this point can be caused by a
shorted primary or secondary in L,.

(13) With a normal signat at paint (3, move
to point @. No signal at this point indicates an
open in the secondary of L, or a short or open in
the output jack.

(14) If point @tests normal, check the action
of the AVC system by a combination of resistance
and signal tracing tests. First check the resist-
ance of resistors R,, Ro, Ry, R,, Ry, and Ry. If
these are normal, check C,, for a short or open
circuit. Check for a short circuit by disconnect-
ing the signal generator and measuring the d-c volt-
age from point to chassis, using an electronic
voltmeter. The voltage should be negative (-) by
several volts. If it is a positive (+) value, re-
place Cas To check C,, for an open, reconnect the
signal generator and again connect the electronic

these points produce normal signals move the VT-

d-c voltmeter to point ©. Increase the signal
generator output. The d-c voltage shoul increase
inanegative direction as the signal is increased.
If no increase in d-c voltage occurs, capacitor Css
is probably open and should be replaced. As a
further check on whether it is open, connect,
the VT voltmeter prod to point ©. If no deflec-
tion occurs with the signal generator on, C
open.

gp |S

6. REPAIRS AND REPLACEMENTS.--After the trou-
ble has been definitely located, make any repairs
or replacements found necessary. Inall repairs and
replacements, make every attempt to duplicate the
original condition of the equipment. Use only stand-
ard replacement parts. Take particular care torun
any replacement wiring in the same position .and
manner as the original wiring. Do soldering with
rosin-core solder only; use the smallest amount of
solder necessary for agood mechanical and electri-
cal joint. Inthe event of emergency repairs where
it is impossible to make exact replacement of. parts,
the same care in workmanship must be taken. Con-
spicuously mark or tag the temporarily repaired set
to indicate the temporary nature of the repair, and
restore to its original condition atthe first pos-
sible opportunity.

7. FINAL INSPECTION.--Upon completion of all
repairs and replacements, carefully inspect the e-
quipment to insure that no defect has been over-
looked, that the workmanship onall repairs is neat
and correct, and thatall components have been cor-
rectly reassembled. Inthis final inspection, make
a check of the operating characteristics of the%e-
quipment, suchassensitivity, volume, and calibra-
tion accuracy of dials, to determine whether the
repairs have restored the equipment to a satisfac-
tory operating state.

8. TEST RUN.--After the final inspection has
proven the equipment satisfactory froman operation-
al standpoint, make a test run under conditions
which resemble as closely as possible those of ac-
tual operation of the equipment. This test should
be of sufficient duration to determine whether the
setwill stand upto long periods of operation with-
out overheating or breaking down in any way. If
the equipment under test has calibrated controls,
check the calibration accuracy at the completion of
the test. run to insure that the set is not drifting
in frequency.
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Tabulation of Common Radio Symbols

Device

Conductor or Wire

Crossed wires —
top, connection;
bottom, no con-

nection

Ground

Antenna

Counterpoise

Antenna, Loop

Terminals

Shielding

Wire, Shielded

Wire, Twisted Pair

Cable, Coaxial

Wire in cable

Symbol Device Device

Coil or Inductor,

Coil or Inductor,Resistor, Fixed
Iron Core

— Coil or Inductor,
Resistor, Variable Powdered

lron Core

Transformer,
Capacitor, Fixed Powdered

fron Core

Capacitor, Fixed, Transformer,
Shielded Air Core

Capacit Transformer,
acitor, Variable Coupling,Variable moving coil showy

Capacitor, Transformer,
Variable, moving lron Core

plates shown

Capacitor, Transformer,
Variable, Shielded Air Core, Tuned

Capacitors, Inductors,
Variable, Ganged Link Coupled _

Capacitor,
Dual Section Key

Switch, Single Pole,
Coil or Inductor Double Throw

Coil or Inductor,Variable Switch, Rotary



RESTRICTEDTM 11-310.
REFERENCE DATA

Tabulation of Common Radio Symbols

Device

Switch, Double
Pole, Double

Throw

Selector Switch
(typical)

Switch, Power .

tact arrangement)
Relay (typical con- |

Jacks

Plug, Microphone,
Headset or Speaker

Plug for power
outlet

Power Receptacle
or Outlet

Connector,
Polarized,

Male

Connector,
Polarized,

Female

Connector,
Twistlock,

Female

Connector,
Polarized, 2-Wire,

Male

Device

Connector,
Male

(typical)

Connector,
Female

(typical)

Dry Cell or Battery

Headset

Loud Speaker

Microphone

Cathode,
Thermionic

Cathode,
Cold Discharge

Filament
AD L PRONG

POCARIYAT ION

Grid

Plate or Anode

Beam Forming
Electrodes

Symbol Device Symbol

Envelope or Shell

Envelope, Gas
Filled

Beam Tetrode
Vacuum Tube

Vacuum Tube,
Voltage Regulator

Vacuum Tube,
Triode, Loctal Base

Vacuum Tube,
Triode, Octal Base

Vibrator

Crystal

Oxide Rectifier

Fuse

Lamp or Pilot Light

Voltmeter



TM_11-310RESTRICTED :
REFERENCE DATA

Tabulation of Common Radio Symbols
Device Symbol Device Symbol Device Symbol

Galvanometer Milliammeter Unit Section Detail a
Ammeter Casing, Unshielded Panel

METRIC PREFIXES

micro-

milli-

centi-

kilo-

mega-

1,000,000 microamperes
1,000 milliamperes
0,000,001 megacycle
0.001 kilocycle
1,000,000,000,000 micromicro-

farads
1,000,000 microfarads
1,000 millifarads
1,000,000 microhenrys
1,000 millihenrys
1,000 cycles
1,000 volts
1,000 watts
1,000,000 cycles
1,000,000 ohms
1,000,000 micromhos
1,000 millimhos
0.000,001 ampere
0.000,001 farad
0.000,001 henry
0.000,001 mho
0.000,001 ohm
0.000,001 volt
0.000,001 watt
0.000,000,000,001 farad
0.000,000,000,001 ohm
0.001 ampere
0.001 henry
0.001 mho
0.001 ohm
0.001 volt
0.001 watt
1,000,000 microvolts
1,000 millivolts’
1,000,000 microwatts
1,000 milliwatts

1
# J,060,000° Ss one-milllionth

1
m 1,000 one-thousandth

1
¢c “100° one-hundredth

_k 1,000 one thousand
M 1,000,000 one million

MULTIPLES AND SUB-MULTIPLES

AMPeTe 2... 2.12 ene nee ee eee ene eters =

AMpere .... 2. one. nee eee ee eee ee eee ener e eee =
Cycle oo ieee ene nnn een eee eee eee =

0.0 (aaa =
Parad _._ 2-2 o.oo cc cence nccnecceee nese eee su eeeene =

Farad ..o...- eee e eee ee en eee ee ee eee eens =
Farad ...-...-----2----- eee ee eee eee eee eee =
Henry -.---.-.------------ wesw ee ee eeeeeeeeen
Henry .......--------- =

Kilocycle .... =
Kilovolt .....2- 2... ee een cee eee cee eee een eee eens =
Kilowatt ...0-2-.-- 22-2 ----ee ence eee eee eee cee eee eee =

Megacycle ..-.-.-----------220e see eee e nee ee ween eee =
Megohm -......2....--ee-neceee eee eee eee eee etree
Miho one cece ccc cence eee cee cen e ncn nneen neem ereene =
MAO o.oo eee eee ee eee eee eee ee eee eee =
Microampere ....-.--------------- ++ -2ee-eeeeee
Microfarad — ...--..-------- ee ne anne eee een nee =
Microhenry — ....---.2.2:::--eeseeeeee eee teen ee eee ee eeee =
Micromho _ ....-..--.--.--- coos eeeeeee een e ete en cece: =
Micro-ohm. ....-.-----------02ee eee cee cree ec enee nc eeeee =

Microvolt .. 2.2.62 eee ee een eee e ee en eee eee ee eer ete =

Microwatt .-....-.--------- 22 nee ee ee eee eee ee =

Micromicrofarad .....-.----.-------+----seee eee e ee: =
Micromicro-ohm .....---.--.-.-.--.--+----sseeeeee =
Milliampere ....-.------ = ---- 2+ .seeeeeesee scene eee eee =

Millihenry ~~... .---.-s-..s.s--eee ee ee ee ee eee nee =
Millimho .... 2.2... eee ee cee een ee rene renernenen: =
Milliohm = -------------- eee eee eae eee ne eee ee eeeeeee =

Millivolt — ....00.--nepenee enn e nee ca eenee owen cece enneme: =

Milliwatt 2.22.02. ccccenccsssscee eteeer cues ew eeeenseeeenmemenee =
Volt cece cee eee ne cee ee eee en ce ee eee eee =
1/0) | in =
Watt - one enc ee ee ne en ce eee tate e teens =

Watt ---- 1. een een ee ee ete eee ne ee ete =

Watt « ..-- 1 eee n eee ee ee ee een eee eee = 0.001 kilowatt

5



TM_11-310
REFERENCE DATA

RESTRICTED

SPECIAL ABBREVIATIONS

Alternating current ~-~----------- A-C
Ampere oe
Amp] if ier AMP
Antenna ----+~-------------------- ANT
Audio frequency -----------..---- A-F
Automatic ~---------------------~- AUTO
Automatic volume contro} --------- AVC

Battery --~----------------~----- BATT
Black -----------------. --------+- BLK
Blue ------ 2-2 - ~~ =e eo e ee BLU
BroWn ----------------~------ + BRN

Capacitor ----------~~--.-------- C
Center tap ---~-----~++------~-- - (¢T
Choke coil (reactor) ---~--------~- CH
Coll ---- ane nnn ne nnn nee nnn ene L
Continuous wave ----------------- C-W
Crystal -~----------2- eee nena XTAL
Cycles (per second) ---------~--~- ~~

Direct current ------------------ d-¢

Electrical (electrolytic) -------- ELECT

Filament ---------~--~----------- FIL
Frequency modulation ------------ F-M
FUS@ wn ween enn n nn ~~ ne none e ee ene Fu (F) (FS)

Green ---------- ee eee eee ee GRN
Ground -------~-----~- +--+ --- GND
Gray --------~-------+-+------2-- GRY

Henry (henries) -------~---------- h
High voltage ----~---------~-.--- H-V

Inductance (coil). ------------~--- L
Intermediate frequency ---~------- {oF

Vack nnn n nnn ener eee ne ee eee J

Kilocycles (1000 cycles) -------- ke
Kilovolt (1000 volts) ---------.- kv
Kilowatt (1000 watts) ----------- kw

Lamp ----~---- nnn nnn en nn nee enone Lm
Loudspeaker -------~------------- SPKR
Low voltage --------------------- L-V

Manual ---------------.---------- _ MAN
Master oscillator --------------- MO
Megacycles (1,000,000 cycles) --- me
Megohm (1,000,000 ohms) --------- meg
Meter ------~---- ne oe eee nee M (M,,

M; etc.)

Microampere (r-o8t oan} ween nm en ene pa
(_ farad_)

Microfarad (77900,000) ~~---------- uf
. , faradMicromicrofarad ( -s00-5 “000, ppt

Microphone -------------------.-.-- MIC

. (__ volt
. Microvolt (7,000,000) ~“~~*~-------- yN

Mill iampere {enpere} eo-n-~ n-ne nee ma
hMil lihenry (henry) wece ne reteeee eee mh

Millivolt {ent} won eeen-------- mv
Modulator ------------+----------~- MOD

Ohm ------~--~-- enn ee eee eee 2
Orange ----9------ ee ene nee ee ne ORG
Oscillator ------------------------ osc

Plug 9 ---------- ne ee en eee eee ene PI
POWEL wane enn nnn enn nee nnn enn ene PWR
Plate ~-------------+---- ~~ ---- PLT

Radio frequency --------------..-.- R-F
Reactor (reactance) -------------.- REACT
Receiver ---~---------~------------ RCVR
Rectifier ---------.-----------..-- RECT
Relay ---~--------------- ene eee Ry
Resistor ------~--------~----2.--- ee R

Socket ------------------------- == So
Speaker or loudspeaker. ------~------ SPKR
Starting turn -----------------.~-. ST
Switch ----------20.--- nee eee SW

Terminal strip ---------.-~-------- Ss
TraCOl wee nee nee e ene TR
Transformer ----------~--~-+---~---- T .
Transmitter ---------------+~------- TRANS

Vacuum tube 9 ---------+--~---------- v
Vibrator ----------~---2- ee nee ee vB
Volt ----------~----------------- v

Watt ------------------ ~~ ----- ee ee w
White ---+-----~---.--------- ee WHT

Yellow ---------~~-~-~----- eee eee YEL



RESTRICTED : TTM_11-310

RESISTOR COLOR CODE

REFERENCE DATA

COLOR INDICATES TOLERANCE (% ACCURACY )

COLOR INDICATES NUMBER OF ZEROS

COLOR INDICATES SECOND NUMBER

COLOR INDICATES FIRST NUMBER

.

NEW SYSTEM OLD SYSTEM

Color Number

Blacksivccseccusceeenuaveencessnes 6 5

BrOWN. cece seeeenee pec ee neneeenes !

REd. cc vncrccvernccstereavecsuseses 2

Orange...... dene ee enact eereeaveuae 3

YEN OW. cesceecsucacerecveuueceees 4 -
Green. cece cence ener reset rarngene 5

BIUC Lecce cece eee ee ree neereneee 6

Violet. ccs cece cen nnt reset aeeneeees 7

GraYscrsesereccvavccoees de auenaneee 8

White. .cc cece cree esr cneeenneennee 9 .

Gold (green)....... ventas eneeeneen 5% tolerance

Silver (blue)..sssceeeeeeeeeeueens 10% tolerance

Note: If no gold or silver marking appears (to indicate tolerance) accuracy is 20% (stand-
ard tolerance). (Green and blue are used instead of gold and silver to indicate
tolerance on some resistors.)

Example: A 50,000-ohm resistor, of standard tolerance, would be indicated by a green ring
(5), a black ring (0), and an orange ring (000), as shown in new system of mark-
ing above. In the old system of marking, shown above on the right hand side of
the page, the resistor would be painted green (5), with a black end (0), and an
orange dot or ring in the center (000).

see ce igebi tte iat



TTM 11-310 RESTRICTED :
REFERENCE DATA 

Z

CAPACITOR COLOR CODE

COLOR FOR FIRST NUMBER
COLOR FOR SECOND NUMBER
COLOR FOR THIRD NUMBER
COLOR FOR NUMBER OF ZEROS

COLOR DENOTES VOLTAGE RATIN ww
COLOR DENOTES TOLERANCE (

COLOR FOR FIRST NUMBER

COLOR FOR SECOND NUMBER

COLOR FOR NUMBER OF ZEROS

Color Number — Voltage

Blacks. ccc ccuseeeenecencroeserans Gav eanee nec ee censure tenenoas ,
BrOWN. eee c cece e cence ween ee aeaee bo nec w ect e ween enensaioneees 100

Ct a 200

OFANGE.. cece eee ect eeeeenenes Kr 300

YOV OW. cece cect net n cn cencene a YO nce e ce cera crete we eneneees 400
Greenies cscavs cscs scsacsesenentees Bsa eer e eee e ae enneereennes 500

BLU crc c cence reenter ee ne reeee Bea vane ence nenenstvenereaee 600

Violet ccc ccc eneu cess nerectseneee 7 baw en enn e ase ecereevaenaane 700

tL 5 Bea cece ence teen eweneennies 800

White. cccccccvescccncaescsesneces en 900 *

Gold (green)....cc cscs es eeee eves 5% tolerances sesscccicnvecavess 1000

Silver (blue)... scceceeceenenens 10% tolerance... .ceecenceeeeenes 2000

| re 20% tolerance. ..cscscecscrcenees

Example: A 56,300 puf (0.0563 uf) capacitor of 10% tolerance and 500 volts rating would be
. indicated bya green dot (5), a blue dot (6) and anorange dot (3), onthe top row:

a red dot (0G), a silver dot (10% tolerance) and a green dot (500 volts) on the
bottom row arranged in the order shown in the illustration.

Note: All values of capacitance are given in micromicrofarads (uf). Small capacitors
often use a 3 dot color code as shown in the second illustration above.

=— a |
10



~ RESTRICTED : TTMTTM 11-310

7

VACUUM-TUBE CROSS-REFERENCE GUIDE :
SIGNAL CORPS TYPE TO COMMERCIAL TYPE

Signal Corps | Commercial Name Signal Corps | Commercial Name
Type Type Type Type

VT-1 None Triode detector-amplifier VT-66 6F6 Pentode power amplifier
VT-2 CW-931 Triode transmitting tube VT-66-A 6F6G Pentode power amplifier
VT-4+-B 211 Triode transmitting tube VT-67 30 spl Triode detector-amplifier
VT-4-C 211 spl Triode transmitting tube VT-68 6B7 Duo-diode pentode
VT-5 WE-215-A Triode detector-amplifier VT-69 6D6 Variable-mu r-f pentode
VT-6 WE-212-A Triode transmitting tube VT-70 6F7 Triode-pentode
VT-7 WX-12 Triode detector-amplifier VT-72 842 Triode power amp/modulator
VT-17 860 Tetrode transmitting tube VT-73 843, Transmitting triode
VT-19 861 Tetrode transmitting tube VT-74 5ZA Full-wave rectifier
VT-22 204-A Triode transmitting tube VT-75 % Duo-diode triode
VT-24 864 spl Triode amplifier VT- 716 Triode detector-amplifier
VT-25 10, 210 Triode transmitting tube VT-77 77 Pentode detector-amplifier
VT-25-A 10 spl Triode transmitting tube VT-78 ts) Variable-mu r-f pentode
VT-26 22 Tetrode r-f amplifier VT-80 80 Full-wave rectifier
VT-27 30 Triode detector-amplifier VT-83 83 Full-wave mercury-vapor
VT-28 24, 24-A Tetrode r-f amplifier rectifier
VT-29 27 Triode detector-amplifier VT-84 84, 98, 624, Full-wave rectifier
VT-30 01-A, QL Triode detector-amplifier . 6Z4, KR-28
VT-31 31 Triode power amplifier VT-86 6K7 Variable-mu r-f pentode
VT-33 33 Pentode power amplifier VT-86-A. 6K7-G Variable-my r-f pentode
VT-34 207 Triode transmitting tube VT-86-B 6K7-GT Variable-mu r-f pentode
VT-35 35, 51 Variable-mu tetrode amplifier VT-87 6L7 Pentagrid mixer
VT-36 36, 36A Tetrode detector-amplifier VT-8T-A 6L7-G Pentagrid mixer

64, 64A VT-88 6R7 Duo-diode triode
VT-37 37, 37-A Triode detector-amplifier VT-88-A 6R7-G Duo-diode triode

67, 67-A VT-88-B 6R7T-GT Duo-diode triode
VT-38 38, 38-A Pentode power amplifier VT-89 89 Pentode power amplifier

68, 68-A ' VT-90 6H6 Duo-diode
VT-39-A 869, 869A Half-wave mereury-vapor VT-90-A 6H6-GT, G_ | Duo-diode

rectifier vVT-91 637 . Pentode detector-amplifier
vr—4o 40 Triode voltage amplifier VT-91-A 6J7-GT Pentode detector-amplifier
VT-41 851 Triode transmitting tube VT-92 6Q7 Duo-diode triode
VT-42 872 Half-wave mercury-vapor VT-93 6B8 Duo-diode pentode

rectifier VT-93-A 6B8-G Duo-diode. pentode
VT-42-A 872~A Half-wave mercury-vapor ; VT-93-B 6B8-GT Duo-diode pentode

rectifier VT-94 635 Triode detector-amplifier
VT-43 845 Triode power amp/modulator | VT-94-A 6J5-G Triode detector-amplifier
VT-44 32 Tetrode r-f amplifier VT-94-B 635 Triode detector-amplifier
VT-45 45 Triode power amplifier VT-94-C 6J5G Triode detector-amplifier
VT-46-A 866, 866-A Half-wave mercury vapor VT-94-D 655-GT Triode detector-amplifier

rectifier VT-95 2A3 Triode power amplifier
VT-AT 47 Pentode power amplifier VT-96 6N7 ~ Class B twin triode
VT-48 41 Pentode power amplifier VT-96-B 6N7 Class § twin triode
VT-49 39, 39A, 44, Variable-mu r-f pentode VI-97 5w4 Full-wave rectifier

65, 65-A VT-98 6U5, 6G5 Cathode-ray indicator
VT-50 50, 585, 586 Triode amplifier VT-99 6F8-G Twin triode
VT-51 841 Triode transmitting tube VT-100 807 Transmitting tetrode
VT-52- 45 spl | Triode power amplifier VT-100-A 807-A Transmitting tetrode
VT-53 WL-436 VT-101 837 Transmitting tetrode
VT-54 34 Variable-mu r-f pentode VT-103 6SQ7 Duo-diode triode
VT-55 865 Transmitting tetrode VT-104. 12SQ7 Duo-diode triode
VT-56 56 Triode detector-amplifier VT-105 6SC7 Twin triode
VT-57 57 Pentode detector-amplifier VT-106 803 Transmitting pentode
VT-58 58 Variable-mu r-f pentode VT-107 6V6 Beam-power amplifier
VT-60 850 Transmitting tetrode VT-107-A 6V6-GT Beam-power amplifier
VT-62 801, 801- Transmitting triode VT-107-B 6V6-G Beam-power amplifier
vVT-63 46 ‘ Tetrode power amplifier VT-108 EIMAC-
VT-64 800 Transmitting triode 450 TH Triode transmitting tube
VT-65 6C5 Triode detector-amplifier VT-109 —, 2051 Gas tetrode (thyratron)
VT-65-A 6C5-G Triode detector-amplifier



7
TM_11-310 RESTRICTED

REFERENCE DATA

VACUUM-TUBE CROSS-REFERENCE GUIDE — SIGNAL CORPS TYPE TO COMMERCIAL TYPE
(CONT) ‘

Signal Corps | Commercial | Name Signal Corps | Commercial | Name
Type Type Type Type

vr-111 SBP4/1802- | Cathode-ray picture tube VT-161 12SA7 Pentagrid converter
P4 VT-162 12837 Pentode detector-amplifier

VT-112 6ACT/1852 H-f pentode amplifier VT-163 6C8-G Twin triode
VT-114 574 | Full-wave rectifier VT-164 1619 Transmitting beam tetrode
VT-115 6L6 Beam-power amplifier VT-165 1624 Transmitting beam tetrode
VT-115-A 6L6-G Bearn-power amplifier VT-166 WE-371-A
VT-116 6SJ7 Pentode detector-amplifier VT-167 6K8 Triode-hexode converter
VT-116-B 6SJ7 spl Pentode: detector-amplifier VT-167-A 6K8-G Triode-hexode converter
VT-117 6SK7 Variable-mu r-f pentode VT-168-A 6Y6G Beam-power amplifier

- VT-117-A 6SK7-GT Variable-mu r-f pentode VT-169 12C8_ Duo-diode pentode
VT-118 832 U-h-f dual beam-power am- | VT-170 1E5-GP Pentode r-f amplifier

: plifier VT-171 1R5 Pentagrid converter
VT-119 879, 2X2 Half-wave vacuum rectifier VT-171-A 1R5 (loctal) | Pentagrid converter
VT-120 954 U-h-f pentode detector-ampli- || VT-172 185 Diode-pentode |

fier VT-173 1T4 Pentode r-f amplifier
VT-121 955 U-h-f triode detector-ampli- VT-174 384 Pentode power amplifier

fier VT-175 1613 Transmitting pentode
| VT-122 WL-520 Triode transmitting tube VT-176 6AB7/1853 H-f pentode amplifier

VT-123 A-5586 VT-177 1LH4 Diode-triode
etm VT-124 1A45-GT Pentode power amplifier VT-178 1LC6 Pentagrid converter

ee ppevT-125 1C5-GT Pentode power amplifier VT-179 1LN5 Pentode r-f amplifier
VT-126 6X5 Full-wave rectifier VT-180 3LF4 Beam-power amplifier
VT-126-A 6X5-G Full-wave rectifier VT-181 TZA Full-wave rectifier
VT-126-—B 6X5-GT Full-wave rectifier VT-182 1291 Twin-triode amplifier
VT-127 EIMAC- VT-183 1294 U-h-f diode rectifier

100-TS Triode trarismitting tube VT-184 VR-90-30 Voltage regulator
VT-127-A EIMAC- VT-185 1299 Beam-power amplifier

100-TS Triode transmitting tube VT-187 575A Half-wave mercury-vapor
VT-128 1630, A-5588 rectifier P
VT-129 EIMAC- VT-188 TE6 Duo-diode triode

304TL Triode transmitting tube VT-189 TF? Twin triode :
VT-130 EIMAC- VT-190 THT Variable-mu r-f amplifier

250TL Triode transmitting tube VT-191 WE-316—-A U-h-f transmitting triode
VT-131 12SK7 Variable-mu r-f pentode VT-192 TA4 Triode detector-amplifier
VT-132 12K8 Triode-hexode converter VT-193 7C7 Pentode detector-amplifier
VT-133 12SR7 Duo-diode triode VT-194 TT Triode-hexode converter
VT-134 12A6 Pentode power amplifier VT-195 QMG-159,
VT-135 12J5-GT Triode detector-amplifier CK--1005 Full-wave gas rectifier
VT-135-A 1255 Triode detector-amplifier VT-196 6W5G Full-wave rectifier
VT-136 1625 Transmitting beam tetrode VT-197-A 5Y3-GT/G Full-wave rectifier
VT-137 1626 Triode transmitting tube VT-198-A 6G6-G Pentode power amplifier
VT-138 1629 Cathode-ray indicator VT-199 6SS7 Variable-mu r-f pentode
VT~139 VR-150-30 Voltage regulator VT-200 VR-105-30 Voltage regulator
VT-141 WL-531 Half-wave vacuum rectifier VT-201 25L6 Beam-power amplifier

VT-201C 25L6-GT Beam-power amplifier
VT-143 805 Triode transmitting tube VT-202 9002 U-h-f triode detector-ampli-
VT-144 813 Transmitting beam-power fier

amplifier VT-203 9003 U-h-f variable-mu r-f pentode
VT-145 523 Full-wave rectifier VT-204 HK24G U-h-f transmitting triode
VT-146 1N5-GT Pentode r-f amplifier VT-205 6ST7 Duo-diode triode
VT-147 1A7-GT Pentagrid converter VT-206-A 5V4-G Full-wave rectifier
VT-148 1D8-GT Diode-triode-pentode power VT-207 12AH7-GT | ‘Twin triode

amplifier VT-208 TB8 Pentagrid converter
VT-149 3A8-GT Diode-triode r-f pentode VT-208-A 7B8-LM Pentagrid converter
VT-150 6SA7 Pentagrid converter VT-209 12SG7 Semi*variable-mu r-f pentode
VT-150-A 6SA7-GT Pentagrid converter VT-210 184 Pentode power amplifier
VT-151 6A8-G Pentagrid converter VT-211 6SG7 Semi-variable-mu r-f pentode
VT-151-B 6A8-GT Pentagrid converter VT-212 958 Triode a-f amp-oscillator
VT-152 6K6-GT Pentode power amplifier VT-213-A 6L5-G Triode detector-amplifier
VT-152-A 6K6-G Pentode power amplifier VT-214 12H6 DBuo-iode
VT-153 12C8 spl Duo-diode pentodg VT-215 6E5 Cathode-ray indicator
VT-154 814 (GL) Transmitting beam tetrode VT-216 816 Half-wave mercury-vapor

: rectifier

a—
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VACUUM-TUBE CROSS-REFERENCE GUIDE — SIGNAL CORPS TYPE TO COMMERCIAL TYPE
al

° (CONT,

Signal Corps | Commercial Name Signal Corps | Commercial Name
Type Type Type" Type

VT-217 \ | 811 Transmitting triode VT-243 1203-A U-h-f diode rectifier
VT-218 EIMAC- VT-244 5U4G Full-wave rectifier

100TH Transmitting triode VT-245 2050
VT-219 8007 . Beam-power amplifier VT-246 918 Gas photocell
VT-220 EIMAC- . VT-247 6AG7 Beam-power amplifier

250TH Transmitting triode VT-249 CK-1006 Full-wave vacuum rectifier
-221 3Q5-GT Beam-power amplifier VT-250 Sylvania EF- ;

VT-222 884 Gas triode (thyratron) 50. H-f pentode amplifier
223 1H5-GT Diode-triode VT-252 923 Vacuum photocell

VT-224 RK-34 Transmitting twin triode VT-254 304TH Triode transmitting tube
VT-224-A RK-34 spl Transmitting twin triode VT-255 WE-~705-A
VT-225 WE-307-A Transmitting pentode VT-256 ZP-486
VT-226 3EPI/1806/ VT-259 829 U-f-h transmitting twin-beam

PI Cathode-ray tube power amplifier
VT-227 KR-7184 Tetrode beam power amplifier 4 yT_260 VR-75-30 Voltage regulator
VT-228 8012 U-h-f transmitting triode VT-264 3Q4 Pentode beam-power ampli-
VT-229 6SL7T-GT Twin triode fier : .
VT-230 WE-350-A VT-266 1616 Half-wave rectifier
VT-231 6SN7-GT Twin triode VT-267 WL-578 .
VT-232 HY-E1148 U-h-f transmitting triode VT-268 12SC7 Twin triode
VT-233 6SR7 Duo-diode triode VT-269 WE-717-A
VT-234 HY-114B U-h-f transmitting triode VT--277 WL-417
VT-235 HY-615 U-h-f transmitting triode VT-280 RCA C-7063
VT-236 836 Half-wave rectifier VT-281 HY-145Z
VT-237 957 U-h-f triode detector-ampli- VT_286 832A U-h-f transmitting twin

fier beam:
VT-238 956 U-h-f variable-mu r-f pentode | y-p_og7 815 Treating twin beam
VT-239 1LE3 Triode detector-amplifier ‘ power amplifier
VT-240 WE-710-A . VT-288 12SH7 Hf pentéde amplifier
VT-241 1201 U-h-f triode detector-ampli- VT-289 12SL7-GT Twin. triode

fier

VACUUM-TUBE CROSS-REFERENCE GUIDE

COMMERCIAL TYPE TO SIGNAL CORPS TYPE

Commercial Signal Corps | Nanie Commercial Signal Corps | Name
Type Type Type Type

01-A VT-30 Triode detector-amplifier 2A3 VT-95 Triode power amplifier
1A3 H-f diode 2AP1 Cathode-ray tube
1A5-GT VT-124 Pentode power amplifier 2X2, 879 vT-119 Half-wave vacuum rectifier

. 3A4 Pentode power amplifier
1A7-GT VT-147 Pentagrid converter 3A5 H-f twin triode
1C5-GT VT-125 Pentode power amplifier 3A8-GT VT-149 Diode-triode r-f pentode
1D8-GT VT-148 Diode-triode pentode power 3BP1 Cathode-ray tube

amplifier ! 3CP1-S1 VT-248 Cathode-ray tube
1E5-GP NVT-170 Pentode r-f amplifier 3EP1/1806-P1 | VT-226 Cathode-ray tube
1G4-GT Triode detector-amplifier 3LF4 VT-180 Beam-power amplifier
1G6-GT Twin triode 304 VT-264 Pentode beam-power ampli-
1H5-GT VT-223 Diode-triode fier
114 Pentode r-f amplifier 3Q5-GT VT-221 Beam-power amplifier
1LC6 VT-178 Pentagrid converter 354 VT_174 Pentode power amplifier
1LE3 VT-23! Triode detector-amplifier 5BP4/1802-P4 | VT-111 Cathode-ray tube

1LN5 VT-179 Pentode r-f amplifier 5R4AGY Full-wave rectifier
1N5-GT VT-146 Pentode r-f amplifier 5T4 VT-114 Full-wave rectifier
1RS VT-171 Pentagrid converter 5U4G VT_244 Full-wave rectifier
1R5 (loctal) VT-171-A Pentagrid converter 5V4-G VT-206-A Full-wave rectifier
184 VT-210 Pentode power amplifier 5W4 VT-97 Full-wave rectifier
185 VT-172 Diode-pentode 5Y3GT/G VT-197-A Full-wave rectifier
1T4 VT-173 Pentode r-f amplifier 5Z3 VT-145 Full-wave rectifier

53972 O- 43 - 2 3
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REFERENCE DATA

RESTRICTED

—*
VACUUNM-TUBE CROSS-REFERENCE GUIDE ~ COMMERCIAL TYPE TO SIGNAL CORPS TYRE

(CONT.) °

Commercial Signal Corps Name Commercial Signal Corps | Name
Type Type Type Type
5Z4 VI-74 Full-wave rectifier 6SR7 VT-233 Duo-diode triode6A7 Pentagrid Converter 6SR7-CT Duo-diode triode
6A8-G VT-151 Pentagrid Converter 6SS7 VT-199 :6A8-GT VT-151-B _| Pentagrid Converter 6ST7 VT_205 parable mu rf pentode
6AB7/1853 | VT-176 H-f pentode amplifier 6V6 VT_107 Beam-power amplifier
6AC7/1852. | VT-112 H-f pentode amplifier 6VG-CT VT-107-A Bear power ampli fer
6AG5 Triode power amplifier 6V6-G VT_107_B P Lon

. Beam-power amplifier6AG7 VT-247 Beam-power amplifier 6W5-G VT_196 Full-wave rectifier
6B4-G Triode power amplifier 6X5 VT_126 .6B7 VT_-68 4 

Full-wave rectifierDuo-diode pentode 6X5-G VT_126-A :. Full-wave rectifier

fj Full-wave rectifier
. Beam-power amplifier6C5 VT-65 Triode detector-amplifier 624/84 VT_84 Full-wave rectifier

6C5-G VT-65-A Triode detector-amplifier K-7 VT_257
6CE-G VT-163 Twin triode TA4 VT-192 Triode detector-amplifier6D6 VT-69 Variable-mu r-f pentode TBS VT_208 : ,ondi Pentagrid converter6E5.- VT-215 Cathode-ray indicator. ICT VT-193

. : : Pentode detector-amplifier6F6 VT-66 Pentode power amplifier TES VT_188 Duo-diode triode
6F6-G VT-66-A Pentode power amplifier TFT VT-189 Twin triode
6F7 VT-70 Triode-pentode - THT VT_190 Vari P. . ariable-mu r-f amplifier6F8-G VT-99 Twin triode WT VT--194 Triseas riode-hexode converter6G5, 6U5 VT-98 Cathode-ray indicator TZA VT-181 Full-wave rectifier
6G6-G VT-198-A Pentode power amplifier 9EP1 Cathode-ray tube
SHE v7-90 Duo-diode 10 spl VT-25-A _| Triode transmitting tube6H6-GT/G VT-90-A Duo-diode 10, 210° - VT25 Tri sage. . : ‘riode transmitting. tube6J5 VT-94 Triode detector-amplifier 1246 VT-134 P .: . “ aL entode power amplifier6J5-G VT-94-A Triode detector-amplifier 12AH7-GT VT--207 Twin triode
6J5-GT VT-94-D Triode detector-amplifier 12C8 spl 5 .1 sp! VT-153 Duo-diode pentode z637 VT-91 Pentode detector-amplifier 12C8 VT_169 Duo-diode pentode %6I7-GT VT-91-A Pentode detector-amplifier pe
6K6-GT VT-152 Pentode power amplifier WxX-12 VT-7 “Triode detector-amplifier
6K6-G VT-152-A Pentode power amplifier 12H6 VT-214 Duo-diode
6K7 ‘VT-86 Varidble-mu r-f pentode 12.35-GT VT-135 Triode detector-amplifier
6K7-G VT-86-A Variable-mu r-f pentode 1235 VT-135-A Triode detector-amplifier
6K7-GT VT-86-B Variable-mu r-f pentode 12K8 VT-132 Triode-hexode converter6K8 VT-167__ Triode-hexode converter 12SA7 VT-161 Pentagrid converter
6K8-G VT-167-A Triode-hexode converter 12SC7 VT-268 Twin triode6L5-G VT-213-A Triode detector-amplifier 12SG7 VT-209 Semi-variable-mu r-f pentode6L6 VT-115 Beam-power amplifier 12SH7 . VT-288 Pentode h-f amplifier6L6-G VT-115-A Beam-power amplifier 12SJ7 VT-162 Pentode detector-amplifier6L7 VT-87 Pentagrid mixer 12SK7 VT-131 Variable-mu r-f pentode6L7-G VT-87-A Pentagrid mixer 12SL7-GT VT-289 Twin triode6N7 VT-96 Class B twin triode 12SN7-GT Twin triode6N7-GT/G Twin triode 12S8Q7 VT-104 Duo-diode triode .6Q7 VT-92 Duo-diode triode 12SQ7-GT Duo-diode triode6Q7-G VT-92-A Duo-diode triode 12SR7 VT~133 Duo-diode triode6R7 VT-88 Duo-diode triode 22 VT-26 Tetrode r-f amplifier6RT-G VT-88-A, Duo-diode triode 24 VT-28 Tetrode r-f amplifier6R7-GT VT-88-B Duo-diode triode 24-A ° VT~28 Tetrode r-f amplifier6SAT VT-150 Pentagrid converter HK24G VT~204 U-h-f transmitting triode
6SAT-GT VT-150-A Pentagrid converter HK24G VT--204 U-h-f transmitting triode
-6SC7 VT-105 Twin triode 25L6 VT-201 Beam-power amplifier
6SG7 VT-211 Semi-variable-mu r-f pentode || 25L6-GT VT-201-C Beam-power amplifier
6SH7. Pentode h-f amplifier 27 VT-29 Triodé detector-amplifier
6SH7-GT Pentode h-f amplifier 30 VT-27 Triode detector-amplifier
6837 VT-116 Pentode detector-amplifier 30 spl VT-67 Triode detector-amplifier6SJ7 spl VT-116-B Pentode detector-amplifier 31 VT-31 Triode power amplifier6SK7 VT-117 Variable-mu r-f pentode 32 VT-44 Tetrode r-f amplifier6SK7-~GT VT~117-A Variable-mu r-f pentode 33 VT-33 Pentode power amplifier
6SL7T-GT VT~229 Twin triode 34 VT-54 Variable-mu r-f pentode
6SN73GT VT-231 Twin triode RK-34 VT-224 Transmitting twin triode ;
6SQ7 VT-103 Duo-diode triode 35, 51 VT-35 Variable-mu tetrode amplifier
68Q7-GT Duo-diode triode 36-A, 36 VT-36 Tetrode detector-amplifier i



RESTRICTED TM_11-310

VACUUM-TUBE CROSS-REFERENCE GUIDE — COMMERCIAL TYPE TO SIGNAL CORPS TYPE
(CONT) i

Commercial Signal Corps | Name Commercial Signal Corps | Name
Type Type Type Type

37, 37-A VT-37 Triode detector-amplifier 803 VT-106 Transmitting pentode
38, 38-A VT-38 Pentode power amplifier 805 VT-143 Transmitting triode
39 VT-49 Variable-mu r-f pentode 807, 807-A VT-100-A Transmitting tetrode beam-
40 VT-40 Triode voltage amplifier : power amplifier
41 VT-48 Pentode power amplifier ~ 811 VT-217 Transmitting triode
44 VT-49 Variable-mu r-f pentode 813 VT-144 Transmitting beam power
45 VT-45 Triode power amplifier amplifier
46 VT-63 Tetrode power amplifier 814 (GL) VT-154 Transmitting beam tetrode
47 VI-47 Pentode power amplifier 815 VT--287 Transmitting twin beam-
50 VT-50 Triode amplifier power amplifier
EF-50 VT-250 H-f pentode amplifier 816 VT-216 Half-wave mercury vapor
51, 35 VT-35 Variable-mu tetrode amplifier rectifier
56 VT_56 Triode detector-amplifier 829 VT-259 Transmitting twin beam-
57 VT-57 Pentode detector-amplifier power amplifier
58 VT-58 Variable-mu r-f pentode 832 VT-118 U-f-h dual beam-power
59 VT-59 Pentode power amplifier amplifier
ts) VT-75 Duo-diode triode 832-A VT-286 U-h-f transmitting twin
VR-75-30 VT~260 Voltage regulator beam-power amplifier
76 VT-76 Triode detector-amplifier 833-A Transmitting triode
7 VT-77 Pentode detector-amplifier 836 VT-236 Half-wave rectifier
78 VT-78 Variable-mu r-f pentode 837 | VT-101 Transmitting tetrode
80 VT-80 Full-wave rectifier 838 Transmitting triode
83 VT-83 Full-wave mercury-vapor 841 VT-51 Transmitting triode .

rectifier 842 VT-72 Triode power amp/modulator
84/6Z4 VT-84 Full-wave rectifier 843 VT-73 Transmitting triode
89 VT-89 Pentode power amplifier 845 VT43 Triode power amp/modulator
VR-90-30 VT-184 Voltage regulator 850 VT-60 Transmitting tetrode
98 * VT-84 Full-wave rectifier 851 VT-41 Transmitting triode
100TH VT-218 Triode transmitting tube 860 VT-17 Transmitting tetrode
100TS VT-127 Triode transmitting tube 861 VT-19 Transmitting tetrode
100TS mod VT-127-A Triode transmitting tube ae spl Vrs Triode amplifier od
VR-105-30 VT-200 ator = ansmitting tetrode
HY-114B VT--234 we ee ane nitting. triode 866, 866-A VT-46-A Half-wave mercury-vapor
F-128-A Triode transmitting tube rectifier
VR-150-30 VT-139 Voltage regulator 869-A VT-39-A Henave mercury-vapor

207. VT-34 “Triode transmitting tube recuner
211 spl VT-4C Triode transmitting tube 872-4 VT-42-A Hall Wave meneury-vapor
211 VT-4-B Triode transmitting tube .
WE_215-A VT_5 Triode detector-amplifier 879, 2X2 VT-119 Half-wave vacuum rectifier
Eimac 250TH | VT-220 Triode transmitting tube 884 VT-222 Gas triode (thyratron)
Eimac 250TL | VT-130 Triode transmitting tube 918 ViT-246 Gas photocell
Eimac 304TH | VT-254 Triode transmitting tube 923 VT-252 Vacuum photocell
Eimac 304TL | VT-129 Triode transmitting tube CW-931 vT-2 Transmitting triode
WE-307-A. VT-225 Transmitting pentode 954 VT-120 U-h-f pentode detector-
WE-316-A | VT-191 U-h-f transmitting triode : amplifier
WE-350-A VT-230 955 VT-121 U-h-f triode detector-
WE-371-A VT-166 amplifier
WL-441 VT-251 956 VT-238 U-h-f variable-mu r-f pentode

| Eimac 450TH | VT-108 Transmitting triode ~ 957 VT-237 U-h-f triode detector-ampli-
ZP-486 VT-256 fier
WL-530 VT-122 Transmitting triode 958 VT-212 Triode a-f amp-oscillator
WL-531 VT-141 Half-wave vacuum rectifier CK-1005 VT-195 Full-wave gas rectifier
575-A VT-187 Half-wave mercury-vapor CK-1006 VT-249 Full-wave vacuum rectifier

rectifier HY-E-1148 VT-232 U-h-f transmitting triode ,
WL-578 VT~267 1201 VT-241 U-h-f triode detector-ampli-
585, 586 VT-50 Triode amplifier _ fier
HY-615 VT-235 U-h-f transmitting triode 1203-A VT-243 U-h-f diode rectifier
WE-705-A VT-255 1291 VT-182 Twin-triode amplifier
WE-710-A VT-240 1294 VT-183 Y-h-f diode rectifier
WE-717-A VT-269 1299 VT-185 Beam-power amplifier
800 VT-64 Transmitting triode 1613 VT-175 Transmitting pentode
801, 801-A VT-62 Transmitting triode 1616 VT-266 Half-wave rectifier ne #

= 15
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. Commercial Signal Corps | Name Commercial Signal Corps | Name
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1619 VT-164 Transmitting beam tetrode 2050 VT-245
1624 VT-165 Transmitting beam tetrode 2051 VT-109 Gas tetrode (thyratron)

1625 VT-136 Transmitting beam tetrode ieee ecdoe
1626 VT-137 Transmitting triode KRTIB4 vr227
1629 VT-138 Cathode-ray indicator i. Tetrode beam-power ampll-
1630, A-5588 | VT~128 7 7
1802-P4 VT-i11 Cathode-ray picture tube en ares Tun? teevemnitting triode
1806-P1 VT-226 Cathode-ray tube 9002 VT-202 U-h+ triode detector-ampli-1852, 6AC7 VT-112 H-f pentode amplifier fier
1853, 6ABT VT-176 H-f pentode amplifier 9003 VT-203 U-h-f variable-mu r-f pentode

16 =
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T 11-310

RADIO RECEIVER AND TRANSMITTER

OPEN

All measurements (except to ground), are from
point indicated to battery connection panel,
tubes and batteries removed. All values are
ohms. Bottom view of socket.
All measurements and adjustments apply to BC-
148, BC-I51, and BC-156. Frequencies shown in
parenthesis apply to the equipment whose BC
numbers follow, All other frequencies shown

quency Meter Set SCR-21i-(") and receiver.
Allow them to warm up.
Set frequency meter and receiver dial to
3960 ke (4370 ke for BC-151 and 2640 ke for
BC-156).
Remove screw plug at back of apparatus box
marked RECEIVER COMPENSATING and adjust C, to.
zero beat signal from frequency meter.

BALANCING. AD UUSTMENT-
I. Remove the metal screw plug at the back of the

apparatus box marked BALANCING.
Turn on receiver and set dial to 4360 kc
(S100 ke for BC-ISI and 3040 ke for BC-158).
Connect a vacuum tube voltmeter capable of
reading 0.05 volts alternating current across
the loop terminals (across antenna coil In

-BC-156), receiver in oscillating condition «

TRANSMITTER COMPENSATING ADJUSTMENT.
1. Remove screw plug marked TRANSMITTER COMPEN-

SATING near the top at right=hand side of the
apparatus box,
Turn on recelver and transmitter, carefully
tune receiver to 4360 ke (5100 ke for BC-I5!
and 3040 ke for BC-156).

GENERATOR GN-35.
1. Adjustment.--Check the rating on the name piate

before connecting the generator to the BC-I48,
BC-I51, or BC-156. The name plate rating which
is uppermost should be for 10 volts and 400
volts. If the rating is different, reverse the
name plate and adjust the generator as follows:

a. Connect the generator to the set with
Cord CD-103.

bs Connect a d-c voltmeter capable of read-
ing 400 volts between pins 3and4 at generator
socket. .

2. 5.

3.

4.

5.
6.

2.

3.

2.

2.

All
measured between point
indicated and socket
$0-22,
CD-103 removed and relay
closed by hand. Top view

BC-148 ,BC-151,AND BC-156 4
4

Part of: SCR-!31, I6I, Reference:
and 171. RESISTANCE MEASUREMENTS TM 11-237

RECEIVER

DETECTOR Ist AUDIO OUTPUT
OPEN 2000

PHONE °*
CONNECTED

TRANSMITTER osc
values are ohms

tube and Cord

apply to the BC-I48. of socket.

: ADJUSTM|RECEIVER COMPENSATING ADJUSTMENT. USTMENTS °
i. Set up recelver for operation, turn on Fre- 4. Set frequency meter and receiver dlal to

4360 ke (5100 ke for BC-I151 and 3040 ke for
BC-156), and adjust C, for zero beat.
Repeat 3 and 4 until recelver dial setting is
correct at both 3960 and 4360 ke (4370 ke and
5100 ke for BC-I51, 2640 kc and 3040 ke for
BC-156).
Replace screw plug at back of apparatus box.

¥

Adjust loop (antenna for 8C-156) tuning ca-
pacitor C, for maximum on VTVM,
Adjust C,° for minimum on VTVM.
Repeat steps 4 and & until no further change
is noted in VTVM reading.
Replace metal screw plug and remove VTVM. The
receiver is now adjusted for minimum radiation
from the osctilating detector.

Depress key and turn adjusting screw C, to
zero beat transmitter with receiver. The oop
(antenna for BC-156) circuit is now compensat-
ed for loss of capacitance caused by discon-
necting the recelver while transmitfing.

c, Crank the generator at normal speed and
turnthe VOLTAGE REGULATOR armature screw clock-
wise to increase or. counterclockwise to decrease
the voltage until voltmeter indicates 400 volts
with transmitting key closed.
Care.-~Grease bearings with WB grease, general
purpose No. 2, every i024 operating hours .Bear-
ings are accessible by removing the five screws
holding the projectionon right side ot genera-
tor housing, also the screws holding the two
diamond-shaped plates on left side of the gen-
erator.

=
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TM_11-310.
RADIO RECEIVER AND TRANSMITTER BC-148, BC-151, BC-156 |

SCHEMATIC BC-148,BC—151 i

VALUES IN PARENTHESIS APPLY TO BC-15iAPPARATUS LEGEND
Cl ~ CAPACITOR 300 puf (150 uuf).
C2 - CAPACITOR 2 - 35 puf..
C3 - CAPACITOR 2 - 35 yuf. Re
CH = CAPACITOR 2 - 35 ypf. saptor
C5 - CAPACITOR 2 - 35 yf, aN
C6 - CAPACTTOR 90 puf. ae “400
C7 = CAPACITOR 0.001 yf. —T=10_ jr 400"
C8 - CAPACITOR 230 uuf. | TRANGMITTER
C9 = CAPACITOR 0.0025 yf. 2,
C10 - CAPACITOR 0.01 yf.
CII = CAPACITOR 200 puf (150 puf).
012 ~ CAPACITOR 0.1 uf. procre cena Detect nee eee ee eee nec ceeeny
J = JACK.
LI = GRID INDUCTOR. f
12 = PLATE INDUCTOR. ! '
L3 = TRANSMITTING REACTOR. i 1
RI - RHEOSTAT, 10 OHMS.
R2 = RESISTOR, 6400 OHMS. '
R3 = RESISTOR, 2 MEGOHMS. l
RY = RESISTOR, |.1 OHMS. Yellow

BATTERY CONNECTIONS | _ Gree n

a SHIELDED CONN, SHIEL a
~e BATTERY

4 COMPARTMENT.| LE BOX PANEL at

ei 3 BA-2WAMENT CUTOUT swircn

SCHEMATIC BC-~156

APPARATUS LEGEND
Cl =~ CAPACITOR, 350 yf. ¥
C2 = CAPACITOR, 2 - 35 yuf.
C3 - CAPACITOR, 2 - 35 pf. R.
CH = CAPACITOR, 2 - 35 puf. x +
C5 - CAPACITOR, 2 - 35 yuf, SIO
C6 - CAPACITOR, 90 pyuf. m L400
C7 =~ CAPACITOR, 0.00! uf. =F Cio |F400v
C8 = CAPACITOR, 330 puf. TRANSMITTER
€9 ~ CAPACITOR, 0.0025 yf.
ClO - CAPACITOR, 0.01 yf.
CLI + CAPACITOR, 200 ppuf.
Ci2 = CAPACITOR, 0.1 pf.
J+ JACK.
L! = GRID INDUCTOR.
L2 = PLATE INDUCTOR.
L3. - TRANSMITTING REACTOR.
LY = ANTENNA INDUCTOR. ~
RI = RHEOSTAT, 10 OHMS. :
R2 = RESISTOR, 6400 OHMS.
R3 = RESISTOR, 2 MEGOHMS.
RY = RESISTOR, |. OHMS. po YellowBATTERY, CONNECTIONS L Creen

SHIELD

J BA-23 2 BA-2
FUAMENT CUTOUT SWITCH



RESTRICTED TM 11-310

RADIO RECEIVER BC-186

Part of: SCR-178, 179 Reference: TM [1-23i

VOLTAGE MEASUREMENTS
Filament current is 0.25 amp; Plate is 7 ma. Voltages
are to chassis, except for fil. Voltages are as follows:

Tube Use Fil. Pins Plate Bias Sec. Grid
I to 4 Pin 2 Pin 3 Pin 3

or Cap

VT-54 R-F Stage 2.0 90 -3.0 675

VT-64 Detector 2.0 var ies eoee oo-

VT=-27 Ist Audio 2.0 90 ~4,5 one VT-27

VT-27 2nd Audio 20 90 “4.5 --- RMA-30 ; :
Tube socket terminals, bottom view

ALIGNMENT : The radio frequency circuits of the
receiver may be aligned on any incoming signal, but
adjustment of the detector circuit requires an ac-
curately calibrated signal generator. Set regen-
eration contro! at its optimum point (according to
received signal). Set FREQUENCY dial at highest
frequency and adjust the trimmer capacitor C, (mount -
ed inside the radio frequency coil shield) by turn-
ing the screw at the top of coil T,(see fig. t)
for maximum signal. The adjustment of the detector

trimmer capacitor C, at the top of coil Ty must be
performed carefully” and with a signal whose fre-
quency is accurately known, Adjustments should be
made with the input to the receiver connected to
its normal antenna through the shielded cables pro-
vided in Chest CH-38. Use a nonmetallic screw
driver, otherwise incorrect alignment may result at
the higher frequencies. Adjust Co for max. signal.

Audio Frequency
Amplifier Tube VT-27 ~

Rz Grid Leak Resistor —

CaGrid Capacitor —]

Cg Trimming Capacitor —]

Tz Detector Coit ~J

Audio Frequency
Amplifier Tube VT-27

Detector Tube VT-54

Cy Tuning Capacitor, —
2 Unit

Ti Radio Frequency — |
Coil

Cg Trimming Capacitor —

Radio Frequency
Amplifier Tube VT-S4

7

a ie aici ean at ate



TM_11-310 RESTRICTED :

RADIO RECEIVER BC-186 *

LOCATING TROUBLE :
bY

_ Since this receiver is operated from batter ies. WEAK RECEPTION; NO REGENERATION:
in any case of defect all batteries should be 1. Check capacitor Cg for possible open cir-
checked and replaced if 25 percent under rated cuit.
voltages. Batteries should again be checked after 2. Check resistance of regeneration control R4Y
receiver trouble is eliminated and normal operat- for open circuit.
ing conditions are restored. If the complaint is 3. Check Rg and Rg for possible open circuit.
a short which runs batteries down quickly, do not 4. Check capacitor C7 for possible short,
replace batteries until short is located and reme-
died. The following are major symptoms with NOISY RECEPTION: DISTORTION:
possible causes: I]. Check resistor Rg for possible open, when

. signals are distorted.
NO SIGNAL: 2. When reception is noisy, check slider con-

t. Check tubes. tact In volume control Ra. Also, check re-
2. Check audio transformer Tg for open or short. generation control Ry contact.
3. Check capacitor Cs for possible open. 3. Check capacitors C7, Cg. and Cio for partial
4. Check resistor Rg for open circuit. ; or Intermittent breakdown.
5. Check Rg (volume control) for open circuit. ‘
6. Check capacitors Cg and Cig for possible FADING SIGNALS:

short. {. Make sure that condition is not due to loca-
7. Check slider contact in regeneration control tion. or faulty antenna.

Ry for open or poor contact. . 2. Check slider contact in regeneration contro}
8. Check primary winding in coil T, for possi- Ry

ble open circuit. 3. Check slider contact in volume control Rg.
9. Check capacitor Cg for, possible shorted .|

«uf section.

SCHEMATIC DIAGRAM

‘ ¥

‘

z & G
ap

\*

O—-*
BP

Ce

If Somme BC-186 sacervers,
a rertiitial striae eS Shown ss PON ORG +679 © BLUE =
below, 13 employed tasltad RED “
of a plug recépracle. —_] 4 r
CN 71Oo & ao oO Oo] R

ABYC BLACK
“INGREEN

so
FRONT VIEW

APPARATUS LEGEND
C, CAPACITOR CA-233, TUNING, 2 UNIT, 138aaf EA = T, COIL C135, (8 RLF. R, POTENTIOMETER, RS-107, REG CONTROL, 10C000 1
C, CAPACITOR CA-253, TRIMMING, 75 uuf MAX T, COIL C-134, DETECTOR Rs RESISTOR RS-129, 10000 Q
Cy CAPACITOR CA-253, TRIMMING, 7Sunf MAX T, TRANSFORMER €-65, A.F. R_RESISTOR RS-148, 200000 2
C, CAPACITOR CA-218, GRID, 150 anf T, TRANSFORMER = C-124, OUTPUT R, RESISTOR RS-149, 40000 1.
C,CAPACITOR CA-197, COUPLING, .Oluf S, SWITCH SW-HI6, FIL : Rg RESISTOR RS-150, 100000 2
Cy CAPACITOR CA-I53, BY-PASS, 250uuf 5, SWITCH SW-105, ANT Ry RESISTOR RS-134, | MEG
Cy CAPACITOR CA-234, BY-PASS, laf Sp SOCKET $0-34, J, JACK JK-30, HEADSET
Cy CAPACITOR CA184, BY-PASS, 3 UNIT, .Luf EA R, RHEOSTAT RS-106 BP BINDING POST TM-152
Cy,Cio CAPACITORS CA-243, BY-PASS, Saf R, RESISTOR RS~142, GRID LEAK, 2 MEG V VOLTMETER IS-H17

R, POTENTIOMETER, &5-144, VOL CONTROL, 500000 9

2



RESTRICTED : TTM 11-310

RADIO TRANSMITTER BC-187-(*) i

BC-187-(*) = BC-187, BC-187-A

Part of: SCR-178, 179 VOLTAGE AND CURRENT MEASUREMENTS Reference: 1M 11-231 |

Measurements are made with switch in TONE, CW or VOICE
positions. Refer to Fig. 4 and note position of resistor
Rg. High voltage to the pwr. amp. may be measured across
this resistor. Measure screen voltage between ground and
#2 terminal of the VT-55 socket. Measure oscillator vol-
tage between Ry (side connecting te tap on osc. inductor)
and ground. Use 1000 ohm/volt voltmeter for measurements,
Measure current with the meters in the transmitter. Be
sure the meter switch is in I, Position, for current read- RMA eobe RMA PE
ings, and the transmitter is adjusted properly for TONE, Y' Y
cw (key shorted), or VOICE operation. ie) 865
Switch M.0. Pwr. Amp. Pwr. Amp. Plate R.F. Fig. 1.
Posit. Plate Plate Sc. G. Current Amps. . .cw 450Y 500V 125V 75ma_ 1.0 amp. Tube socket terminals, bottom view
TONE 450V 500V 70ma =.85 amp.
VOECE 4ysoy 500V 6€5ma_ .83 amp.

CALIBRATION DATA. A frequency calibration chart mounted on the cover of the operating chest is
supplied for setting the transmitter at the desired operating frequency. If recalibration should
be necessary, adjust the transmitter with Frequency Meter SCR-21i-(*) set to a frequency near high
end so that its output beats against the transmitter's output in a nearby receiver. Adjust
trimmer C,. (fig. 2) for zero beat.

LOCATING TROUBLE
For further servicing notes, see data given for NO RADIO FREQUENCY OUTPUT: ALL VOLTAGES PROPER.
the BC-188 Modulator. 1. Poor tubes (low emission).
NO PLATE VOLTAGE. 2. Check SEND=-REC Switch for contact failure,

t. Check generator output. 3. Damaged capacitor. Check C yyand Cg(refer
2. Check connector contacts and cables. to schematic).
3. Check bypass capacitor Cue 4, Check RF meter for possible damage.

NO FILAWENT VOLTAGE. 5. Check for defective key circuit.
1. Check generator output. 6. Check for poor or no contact through plate
2. Check filament bypass capacitor. current cord (from Modulator).

Ly ANTENNA COUPLING COIL
L, POWER AMPLIFIER

TANK INDUCTANCE ——— 7)

°

o So

S, ANTENNA SEND-
POWER AMPLIFIER TUBE—| 5 RECEIVE SWITCH

VT-55 <)
CeGRID COUPLING CAPACITOR ~ ° mt C3 BY-PASS CAPACITOR

°
be

Cs BY-PASS CAPACITOR—~J () Ce) A AMMETER
Cz MASTER OSCILLATOR Ca ANTENNA TUNING

8TUNING CAPACITOR a CAPACITOR

L,; MASTER OSCILLATOR ©

TANK INDUCTANCE——~ 9 L4aANTENNA LOADING
Coll

C4 MASTER OSCILLATOR—,

TANK CAPACITOR . C,,TRIMMER CAPACITOR
C2 BY-PASS CAPACITOR 4 / fe)

C; GRID BLOCKING
‘a CAPACITOR

x \
MASTER OSCILLATOR TUBE

vT- 25

Fig. 2.—Transmitter chassis, top.
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RADIO TRANSMITTER BC-187-(*) |

—C ant.

VT-25

5 cre

_-+ =f =

aa u q‘ a ) ANT.

* = cre

ypcn

' =
= CONTROL

“wwe Rs Re

“f| * j
-

a J } ys 2 Fig. 3.——Schematic

ney Quo GRID —transmitter.

APPARATUS LEGEND

A AMMETER 1S-84 Cg CAPACITOR CA-183, 0.01 pf. R, RESISTOR RE-137, 25,000 ohms.
C, CAPACITOR CA-206, 0.0001 wf. Clo CAPACITOR CA-183, 0.01 uf. Ro RESISTOR RS-137, 25,000 ohms.
Cy CAPACITOR CA~208, 0.0: uf. Ci; CAPACITOR CA-183, 0.01 uf. R3 RESISTOR RS-137, 25,000 ohms. we:
Cz CAPACITOR CA-208, 0.01 uf. Cia CAPACITOR CA-230, 10-70 put. Ry RESISTOR RS-136, 3,000 ohms.
Cy CAPACITOR CA-227, 0.000175 uf. tCyo CAPACITOR CA~363, 6-75 uuf. Rs RESISTOR RS=136, 25,000 ohms.
Ce. CAPACITOR CA-176, 0.005 uf. Cig CAPACITOR CA-245, 1.0 uf, tRe RESISTOR RS-234, 15,000 ohms.
Cg CAPACITOR CA-207, 0.00025 uf. Ly M.O. TANK. ENDUCTANCE. Rg RESISTOR RS-88, 250,000 ohms,

+ Cg CAPACITOR CA-334, 0.00025 af, lo P.A. TANK ENDUCTANCE. S,{ SWITCH, ANT. SEND-REC.-
C7 CAPACITOR CA-228, 385 uf. max. Lg ANT. COUPLING COIL. $0, SOCKET, 50-22, POWER.

tC, CAPACITOR CA-260, 395 put. max. Ly ANT. LOADING COIL. a JACK JK~24, PLATE CURRENT
bg CAPACITOR CA~-229, 285 ywuf. max. + BC-I187-A only

Ry MASTER OSCILLATOR .
PLATE RESISTOR}

R, GRID LEAK RESISTOR-———~ J, PLATE CURRENT JACK .

C,, BY PASS CAPACITOR ~ Ce BY PASS CAPACITOR
R, GRID LEAK RESISTOR ———\

Cy BY PASS CAPACITOR

R, SCREEN GRID RESISTOR——Y

Cj BY PASS CAPACITOR ————~ Rs KEYING RESISTOR

SO, POWER SOCKET

R_ RESISTOR

Fig. 4.Transmitter chassis, bottom. i
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ie

RADIO MODULATOR BC-188-(*) i
BC-188-(*) = BC-188, BC-188-A

Part of: SCR-178, 179

VOLTAGE AND CURRENT MEASUREMENTS
Since this modulator is a departure from the

conventional in that the modulator tubes are em-
ployed as a varying resistance in series with the
screen grid of the power amplifier stage, specif-
ic values of plate voltage and current for the
modulator tubes cannot be given. When the trans-
mitter is operated on CW, the modulator is not em-
ployed. When on VOICE or TONE, a 1000 ohm per
volt voltmeter (0-300 volts) may be employed for
determining whether a varying (more constant on
TONE) voltage appears across the terminals marked
" SCREEN GRID + "

MODULATION ADJUSTMENT
To minimize voice distortion, and toinsure max~

imum percentage modulation the following procedure
is followed: First,- adjust ANT. COUPLING and ANT.
TUNING controls, with selector switch in CW posi-
tion and key depressed, for maximum RF output.
The antenna meter should indicate between 0.5 and
1.0 ampere, and the meter onthe modulator between
70 and 90 milliamperes. Then set the selector
switch for VOICE, slide the button on the trans-
mitting key to VOICE position and plug the micro-
phone into the jack on the modulator. By turning
the MOD BIAS knob onthe modulator, reduce the ANT
CURRENT to about one-half the value obtained on
CW. Do not retune antenna controls. This adjust-
ment applies for VOICE and TONE modulatign,

Reference: TM il-231

LOCATING TROUBLE
NO TONE/VOICE MODULATION:

(a) Damaged buzzer.
(b) Improper input voltages (check batteries).
(c) Shorted or open resistor or capacitor; check RI,

Cl, and C2. Check R3, CS, and C13.
(d) Open (TL) microphone transformer.
(e) Defective switch contacts.

Jt

z
oile

r 
|

w
d

- 
|

 a]i
é 

_t
©

 Zs

|
= 

LY
} =o

rs
 

rs
MA

A

» N

<
_

By)

Hy iq We
Cy, 4 1

VT-27 ud Sk ; Ro

: : |Rs R
!8) © co

C3 -—__\ , R4

$4
$2

VT-27

i] S3
A

AMMETER

a Re
3

Jj

P G(2) (3)
VT-27 VT-27

“ana

+ Oe,
$.G

VT-27 RMA TYPE 30—O -_

Tube socket terminals,
bottom view

APPARATUS LEGEND
R7 a - AMMETER 1S-118 PLATE CURRENT

Cy- CAPACITOR CA-209 19uf
Ca- CAPACITOR CA-ITT-A Sach
Cga- CAPACITOR CATIA Sack
MH, - INTERRUPTER B2Z-7-( ) AUDIO TONE

Jy - JACK JK-23 MICROPHONE
R, - RESISTOR RS-86 250,000 1

Ra- RESISTOR RS-868 250000 N
Ra- RESISTOR R$-i45 90
Rg~ RHEOSTAT RS-106 FILAMENT 10 1

Rg- RESISTOR RS-146 40000
CIRCUIT DIAGRAM R3 $2 Rae} t As RESISTOR RS-235 3000Nn

$0. wg y Rg RESISTOR RS-147 30002
$3 Oo | CONT T Re- POTENTIOMETER RS-229 5000/N

bm R7- RESISTOR 3-230 25,000Nn
Bet \ 7 Si~ SWITCH SW-!17 TONE CW VOICE
8/7 52 - SWITCH SW-160 METER

: / \ S3-PUSH BUTTON SW-1I5 METER
-[4 . S4- SWITCH SW-105 FILAMENT
a -! T, - TRANSFORMER C-107 MICROPHONE

CURRENT t BC-I88-A ONLY

|



TM 11-310

RADIO RECEIVER BC-189 -(*) i
BC-189-(*) = BC-189 and BC-189-A

Part of: SCR-177, 177-A, 180,
188, 193, 209 and SCR-210.

VOLTAGE MEASUREMENTS

Measured with a {,000 ohms/v voltmeter. Variations of 10% from values given may be tolerated.
All measurements made with tubes in sockets.
ment made with switch set for CW operation.

Asterisk (*) preceding avalue indicates measure-
All other values secured with switch on MANUAL.

t Plate to Screen grid Cathede to ground :
Stage ground to ground (control grid bias) Filament

Supply voltage 12.0 V 14.0 ¥ 12.0 ¥ HOV 12.0 V 14.0 ¥ 12.0 ¥ 14.0 ¥

Ist r-f amp. VT-49 19ou 227 84 96 2.8 3.5 5.6 6.5
Ist det. VT-#9 190 221 8i 94 6.8 8.3 5.8 6.7
HF osc. VT-36 80 92 80 92 5.1 6.2 5.4 6.5
Ist i-f amp. VT-49 194 227 ‘ 84 96 2.8 3.4 5.8 6.7
2nd i-f amp. VT-49 194 227 84 96 2.8 3.4 5.4 6.4
2nd det. VT-36 58 64 - _- 0.10 0.13 «5.9 6.9
8.F.0. *93 *108 *93 *108 *4.4 *5.4 5.8 6.9

VT-36
Audio amp. VT-38 184 243 195 227 24.0 27.0 5.4 6.4

ALIGNMENT

EQUIPMENT NECESSARY and plug. ;
. 2. Set the signal generator to 470 ke for the

Signal Generator !-72-(*) or equivalent BC- 189; 850 ke for the BC-189-A.
Cord with Plug PL-55 . 3. Adjust signal generator output control for
Output meter lowest level which will provide a satisfac-
Dummy antenna, {00,uf fixed capacitor tory reading on the output meter. Use mod-
Carbon resistor, 100,000 ohms ulated output from signal generator.
Set of alignment tools “YU, Set receiver selector switch to MANUAL and
Pair headphones the VOL control to maximum.

5. Using proper alignment tool, adjust trim-
INTERWEDIATE FREQUENCY AMPLIFIER

Before aligning the i-f or any other portion
of this receiver, check the accuracy of the
1-72-(*) signal generator by "zero-beating” its
output against that of an SCR-211-(*). (This
calibration testis outlined in previous pages.)
Allow the signal generator (and SCR-211-(*),
when using for calibration check) to warm up
for at least 10 minutes before use,

Disconnect grid cap connector from Ist de-
tector tube, Connect signal generator to
the grid cap of this tube through the !00
wef fixed capacitor. Also, connect the
100,000. ohm resistor from the grid cap of
the tube to chassis. Connect output meter
to one of the audio jacks by means of cord

mers on 2nd detector transformer L6 (fig-
ure 2) for maximum response on output
meter. Output meter should be set to scale
which will produce half-scale deflection,
and signal generators output reduced as i-f
stages are brought into alignment and re-
ceiver's output increases. Align 2nd i-ftransformer (is) in.a similar manner. Fi-
nally, adjust [st i-f (LU) trimmers. Re-
peat this procedure, as outlined, beginning
with L-6 and terminating with L-4, to insure
proper peaking.

BEAT FREQUENCY OSCILLATOR ADJUSTMENT

[. Switch signal generator from modulated out-
put to c-w output and set receiver selector
switch to Cw,



TM_11-310
RADIO RECEIVER BC-189-(*)

2. Adjust capacitor Ci2 until a satisfactory
. beat note (approximately 800 cycles) Is

heard in the phones.
3. Remove signal generator lead from grid cap

of Ist detector tube, also dummy capacitor
and resistor. Restore grid cap lead to
grid of tube.

H-F OSCILLATOR AND 1ST DETECTOR ALIGNMENT

t. Connect signal generator to antenna post
through a !00Qzuf capacitor. Ground signal
generator output cable to ground of re-
celver. Remove both screw plugs on the
coll set. Output meter remains as connect-
ed for i-f alignment.

2. Set the receiver tuning dial to a calibra-
ted frequency on the high end of the coil
range. For example, using coll set C-i48-A,
- “HOO ke.

3. Set signal generator to this same frequency
(4400 ke) with modulated out put.

Cccis} Capacitor CA-195 -0.15 uf, 0.05 yf
cts) per section.
CI6c17| Capacitor CA-195 -0.15 yf ,0.05 uf
Cig) per section.

c20| Capacitor CA-195 - 0.15 uf, 0.05 uf, c2t!/ per section.

AUDIO-FREQ. AMP.
“ VT-38

2"° DETECTOR
VT-36

iF] FIXED FREQ. OSCILLATOR
TUNED CIRCUIT tr

42

2° INT. FREQ.
TRANSFORMER Ls

Sv INT. FREQ.| TRANSFORMER La

RECEPTACLE FOR
PLUG-IN COIL SET

| REMOTE CONTROL
SOCKET

ALIGNMENT = (cont) 4

4. Adjust h-f oscillator trimmer Cg for maxi-
mum peak in output meter. This trimmer Is
to the right of the coil set handle.

5. Adjust Ist detector trimmer C5 for peak In
‘output meter. This trimmer is located be-
hind the coil set handle.

6. Repeat these adjustments to Insure maximum
peaking on each.

7. Retune receiver to a calibrated frequency
just Inside low range of coil set. For ex-
ample, with coll set C-!48-A, 2700 ke.

8. Set signal generator for modulated output
on this same frequency.

9. Modulated signal should be heard in the
phones plugged into the receiver. Vary fre-
quency of signal generator 2 kc each side
of original setting. If note is heard
within this variation, alignment is satis-
factory; If heard beyond 2 ke extremes -
alignment process should be checked.

PARTS DIFFERENCES IN 80-189
c22c23| Capacitor CA-195 -0.15 uf,0.05 uf
cay) per section.
C25, Capacitor CA-248.C25 ~0.05 uf,
C26) 626-0.2uf, C26 = C34 (in 189-A)

in circuit.
¢33 Capacitor CA-248,033-0.2 uf,

} cau-oosuf. C34 = C35 (in 189A)
in circuit diagram,

FIXED FREQ. OSCILLATOR
VI-36

2° INT, FREQ,
VT-49

Is? INT. FREQ.
VT-49

VAR. FREQ. OSCILLATOR
VT-36

CAPACITORS
28, C26 -

st DETECTOR .
VT-49

R.F. AMPLIFIER
VT-49

POWER SUPPLY
SOCKET

BOTTOM VIEW

LOCATION OF PRINCIPAL COMPONENT UNITS

Fig. 1

on ——— == = a
2
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RADIO RECEIVER BC-189-(*)-

s
LOCATING TROUBLE

All troubles listed pertain to receiver proper.
It is assumed thet power supply, cord connectors,
plugs and al} tubes have been checked and found
satisfactory.

Receiver "Dead" - No Signals.--First, attempt
to locellze stage where defect exists and which
may cause complete receiver to be inoperative. For
quick approximate locating of the trouble, touch
the grid caps of the various tubes in successive
stages beginning with the power or VT<-38 stage and
down to the first r-f stage. A distinct click or
thud should be heard when the grid cap is touched.
When a stage Is reached where this procedure does
not produce the desired click, further checks
should be made of the circuit components within
that stage. Voltage and resistance tests will
then rapidly indicate whether a defective resistor
or capacitor Is at fault.

; if no click or life Is indicated when the
v1-38 power tube grid is touched, check the fol low-

ng:

1. Open or short-circuited output transformer
Ty.

DIAL ILLUMINATING LAMP
NEON LAMP Uz—\ / [

TUNING DIAL

2. No plate supply to receiver tubes due to
shorted capacitors Cay and/or C35.

3. Rg open circuited, removing plate voltage
to h-f oscillator tube and making this
stage (and complete receiver) dead.

Weak Signals:

1. Check all cathode biasing resistors, and
cathode by-pass capacitors.

2. Check grid-return decoupling capacitors
Cig and Cyy for possible open circuit.

Distorted Signals :
1. Check for possible leaky Cgq capacitor.
2. Check for open-circuited resistor, either

Rig or Ry7-

Noisy and Fading Recéption:

1. if location and antenna installation are
not at fault, check volume control Ris for
bad wiping contact or worn resistance
element. ;

2. Check capacitors in stage in which noise
is localized for possible intermittent
circuit or for leakage tendencies.

RELAY RL (LOOP ANT)

ANT. GND. LOOP.
BINDING POSTS ANTENNA

ALIGNING CAPACITORinCONTROL-ANT, ‘
ALIGNING CAPACITOR SPLINE FOR REMOTE

TUNING CONTROL fe CONTROL SHAFT
3 GANG CAPACITOR S5),))\ f5]

Cy C2 Cs N

HANDLE OF PLUG IN
COIL SET

AUTO-MANUAL C.W,
SWITCH CONTROL,

K___-R-F AMPLIFIER
VT-49

Gel. DETECTOR
VT-49

LOOP-ANT. 0 co) rs]
SWITCH Ss Sh VAR. FREQUENCY

TRANSFORMER L. S LLATOR *
2"° DETECTOR” Of 20 WA) VT-36 ’

D (9, 8]
TRANSFORMER 7, 5 hs IST INT, FREQUENCY

OUTPUT C-124 VT-49
FILAMENT SWITCH S2 5 (te)
2"° DETECTOR VT-36

VOL. CONTROL

A 2"° INT. FREQUENCY
VT-49

rc ~

POTENTIOMETER Rig (On Roy | _ FIXED FREQUENCY
AUDIO FREQ. AMPLIFIER OSCILLATOR

VT-36 VT- 36
TOP VIEW

LOCATION OF PRINCIPAL COMPONENT UNITS °

Fig. 2
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RESTRICTED

RADIO TRANSMITTER BC-AA-191

TTM 11-310

Part of: SCR i77-B Reference:87-4. 188-4, 1982(*), VOLTAGE MEASUREMENTS TM 11-800

VOLTAGE CHART ;
(Using 1,000 ohms/volt, or higher, voltmeter)

VoTts approx. Where measured | Ground polarity Sel Syitch “Notes
Sp. Amp. plate 425 At NTp2p plates Minus VOICE
Sp. Amp. grid Across capac-
bias : 35-40 itor 53 Plus VOICE

Across capac- ,
Mod. grid bias 72-75 iter 35 Plus VOICE

Terminal 61 of TONE
Socket S0-39 or

Plate supply 1,000-1, 100 and ground Minus VOICE
Across resistor

Keying 150 20 Plus Any Keying relay 24 open.
Voltage is a.c.; fre-

arm of Sue 55 quency should be 600-
. . o ground, 1200 cycles. Voltage

Sige tore: 3-9 across an TONE is higher on C.W. than
’ ohm or on TONE. Use outputPosition 4 17.530 resistor 7 C.W. meter.

Measure with micro-
From terminal phone disconnected

f ircuit. PL-Nicrophone 10 22 of PL-6H disconnected. OFF-ON
supply to ground Minus VOICE iswitch at, ON.

RESISTANCE MEASUREMENTS

The first twocharts below give resistance meas- starting with No. |. (See fig. | BC-191-(*).)
urements from the various. pins on the connector
board located at the top of the tuning unit re-
ceptacle on the front of the transmitter. The
tuning unit must be removed for access to the
board, Pin numbers are counted from left tor ight,

The third chart gives resistance to ground from
tube socket pins (see fig. 4 8C-191-(*) for pin
locations). Resistance values within 15% of these
Indicated are satisfactory.

RESISTANCE TO GROUND

Pin No. I 2 3 4 5 6 _7 8
Ohms | Open | | meg | Open | 0.1 or-0,08 meg} Open 0.13 or .055 meg| Open «| | meg

NOTE: Some. sets issued give readings of 0.1.meg from pin No. 4 to ground, others give 0.03
meg due to use of a different size resistor 20.
pin No. 6 is 0.13 meg on some sets and 0.055 meg on others.

PIN TO PIN RESISTANCE (Ohms unless otherwise indicated }

Likewise, resistance to ground from

Pin to pin | 2 3 4 5 6 7 8
1 0 Open Open Open Open Open Open Open
2 Open 0 Open | mag Open | meg Open 190
3. Open Open ) Open Open * Open Open Open
4 Open | meg Open 0 Open 35,000 Open | meg
5 Open Open Open Open 0 Open Open Open
6 Open | meg Open 35,000 Open 0 Open | meg
7 Open Open Open Open Open Open - 0 Open



TTM 11-310 RESTRICTED

|

RESISTANCE MEASUREMENTS (cont) i

RESISTANCE FROM TUBE SOCKET PINS TO GROUND
Socket pin marking

Tube P 7 Cd F
M.0. VT-4-8 ' Tt meg 160 ohms 0.1! or 0.04 meg 0. ohms
P.A. VT-4-B i meg 160 ohms 0.13 or 0.055 meg 0. ohms
Mods. VT-4-B | meg 160 ohms 108,000 ohms 0. ohms
Sp. Amp. VT-25 |_meg 2_ ohms Q.1 or 0.03 meg 155 ohms
*The alternate values indicated depend on the resistance of resistor 20 (see note above).

CURRENT MEASUREMENTS

MODULATOR PLATE CURRENT. Observe TOTAL PL. CUR-
RENT reading when changing from C.W. to VOICE and
impressing normal speech modulation. An average
of 100 to 125 ma. should be obtained for sustain-
ed speech tones. With no modulation, a 20 ma.
higher reading should be obtained than for C.W.
operation. First adjust M0D. BIAS control 7 to
secure correct current reading for no modulation.
Then adjust INPUT LEVEL control for proper cur-
rent reading on sustained modulation.

_ depending on frequency of operation.-

POWER AMPLIFIER PLATE CURRENT. Determined by
subtracting the sum of the currents drawn by the
master oscillator and speech amplifier from the
total plate current on C.W. Result should be 100
to 150 milliamperes, with full antenna loading.

4.0. GRID CURRENT. Weasured by connecting ad-c_
milliammeter in series with resistor 4. Reading
should be between 20 and 35 milliamperes.

| M.O. PLATE. CURRENT. Obtained by reading TOTAL P.A. GRID CURRENT. Measured by inserting a d-c’
PL. CURRENT meter with power amplifier and speech
amplifier tubes removed. Set selector switch to
C.W. Meter reading should be 30-75 milllamperes,

milliammeter in series with resistor 12. Correct
value is 6.5 to 9.0 mi]liamperes when control
C PA TUNING is resonated properly.

7M -AA-/60 For notes on LOCATING TROUBLES, refers to
BC-191-(*) which is similar in electrical design.
When referringtothese notes, be careful of ref-
erence numbers given, since the reference numbers
for the 8C-AA-19] are different.

in

56 RECEWER CONTROLS \eyaasou : 7. MOD, IAS
CRT. SWITCH] — p10

Tiev-14.2v.WRENCHES Switches

76 ey || vA ny \

| - || ee S |
| {3 |
| |
ze |

eae Juneron Box |" Pransmttter 2S SHER ERSREATTON Crs
70. Key

SCHEMATIC DIAGRAM, RADIO CONTROL BOX BC-AA-192
AND JUNCTION BOX TM-AA-i60

LOCATION OF MAIN CONTROLS, AND FILAMENT
ADJUSTING CONNECTION BOARD

a
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ANT. TUNING
UNIT

SCHEMATIC

RADIO TRANSMITTER BC-AA-191

:)

TUNING UNIT TU-AA-6

LE |)
i= aan

ave

~~] ANT:P~"at-8a-1535 — aa Baer |BC-AA-I93 _} pesnee * sraans
e | ANT. fs

pow ITCHING
| RELAY

ANTENNA
TUNING UNIT

it

a2 At

s00,000n] rez tT _,.
iw RS patue*sS>

"

‘ S

SWITCH 29 1TONE COSITION
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RESTRICTED TM 11-310

=

RADIO TRANSMITTER BC-191-(*)
BC-191-(*) = BC-I9I-A, B, C, D, E, F, N

TM 1i-800-

{2345 67 8

- Ey

Part of :SCR-177-B, SCR-I87-A Reference:
SCR- 188-A, SCR- 193-( +) RESISTANCE AND VOLTAGE MEASUREMENTS

(Using 1000 ohms per volt, or higher, voltmeter )
VOLTAGE WHERE GROUND SELECTOR Sw. NOTES

(Approx. ) MEASURED POLARITY POSITION
‘ Measured with tube

$.A. plate 425 Mt ee TBy) - VOICE in circuit. Use
e adapter if possible.

S.A. grid bias 35-40 Across capacitor + VOICE

Mod. grid bias 72-75 | Across capacitor ‘ VOICE
Terminal of

Plate supply 1,000-1 , 106 sockets $0-39 - TONE or VOICE
and ground

. Across resistor Keyin el 1Keying - 200 Hi5 + Any ying open 65
Voltage is aqc.

Side tone: Arm of switch Frequency should be
Position |. 17.5-30 1179 to ground 600-1200 cycles.
Position 4. 3-9 across an §000- TONE or C.W./Voltage is higher

ohm resistor on C.W. than on
TONE. Use output

meter

Microphone plugged
in, PL=59 discon-

Microphone Across resistor . nected. Filaments
supply 45-523 1145 VOICE Jon. = OFF-ON switch

at ON. Microphone
button switch closed

C =) ‘

S C 5 C

O bey ws,
(ral! ley

@0 ©
Fig. 1.—Location of tuning unit terminal pins.

p yawad(-) “| . a a

C )

RESISTANCE TUNING UNIT TERMINAL PINS TO GROUND
Pin number i 2 3 4 5 6 8
Resistance open 1 meg open 225 ,000 open 225 ,600 open | meg

PIN TO PIN RESISTANCE

Pin | 2 3 4 5 6 7 8
‘| 0 open open open open open open open
2 open 0 open 1.2 meg open 1.2 meg open 116
3 open open 0 open open open open open
i open 1.2 meg open 0 open 18,000 open 1.2 meg
5 open open open open 0 open open open
6 open 1.2 meg open 18,000 open 0 open 1.2 meg
7 open open open open open open 0 open

nl
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RESTRICTED TM 11-310 |
RADIO TRANSMITTER BC-191—(*)

os
TRANSMITTER NEUTRALIZATION

f. Cover one filament pin of power amplifier
tube VT-4-C with paper andreadjust the fil-
ament resistor connection board for 10
volts.

2. Tune to mid-frequency of transmitter tuning —
unit and, with dummy antenna connected as
shown in diagram, unlock neutralizing capac-
itor control with screw driver. (Neutral-
izing capacitor is located behind Calibra-
tion Chart. See fig. 6.)

3. Press test key and adjust capacitor for
minimum current indication on r-f meter in
dummy antenna circuit.

4, Adjust power amplifier and antenna controls
for maximum current on r-f meter.

5. Readjust neutralization capacitor for mini-
mum current.

Output fermi- Output fermi-
Bal strip on yWronsthitrer 0-1, rf aruneter USE On O-1, rf ammeter
oH :10 oA

LOADB ; resistor .
ray -

. 100 mmf capacitor 4 Riggio |LOADA (variable ped) Antenna &
CPSE.

GND.

REC. 9° @

Fig. 5.—Connecting phantom antenna.

TRANSMITTER ADJUSTMENTS
4

I. Accomplished at high frequency end of high-
est frequency transmitter tuning unit sup-
plied with set. Check calibration if oper-
ation frequency is more than 2.5 ke off
Calibration Chart figures.
Adjust calibration contro] [104 with screw
driver.

3, Make this adjustment withtransmitter warmed
up and tube compartment cover in place.

Gin

ean Or:
nS *, Sik
v ai 7

Fig. 6.—Calibration and neutralization controls.

LOCATING TROUBLE ¥

Below are listed a number of typical troubles
which are likely to occur in this equipment, The
"Diagnosis" for each are given in their relative
order of probability. Characteristic troubles for
this equipment are given below this listing.

SYMPTOH 1. No pronounced plate current dip when
control C is tuned. TOTAL PL. CURRENT reading is
high. Tuning of control C shifts somewhat as an-
tenna controls are tuned. ANT. CURRENT meter read-
ing normal.
DIAGNOSIS. Check P. A. tube. Check grid bias
voltage on this tube; if low or lacking,check re-
sistance from pin G of P. A. socket to frame (see
resistance chart, page 1); check especially grid
biasing resistor indicated as III5 on the sche-
matic diagram. 8e sure antenna loading control
"D" is not set too high.

SYMPTOM 2, Very high plate current on C.W. oper-
ation. No radio frequency output on any position
of control "0". Control "C" will not resonate.
DIAGNOSIS. M. 0. tube not functioning: replace,
if defective. Check high voltage and filament
circuits of master oscillator.

SYMPTON 3. No plate current. Filament voltage
normal.
DIAGNOSIS. Burned out high voltage fuse in power
supply or in transmitter. Fuse failure is caused

voltage filter capacitors 1120, 1163, 1105. Check
keying relay 1165 , be sure contacts are not burn-
ed away. Check resistor [115 for open. Check
for defective plate current meter. ‘

SYMPTOM 4. No filament voltage. Cording proper-
ly connected.
DIAGNOSIS. Open fuse or breaker in power supply.

Short in power cord. Open power cord. TONE C.
Ww. VOICE switch defective. Filament resistor 1138
defective.

SYMPTOM 5. Filament voltage normal on C.W., high
on TONE and VOICE. .
DIAGNOSIS. Modulator tubes burned out. Filament
resistor connection board connected improperly.

SYMPTOW 6. Total plate current 150 milliamperes
on continuous wave operation at resonance of
control C. Control 0 set at |. Antenna circuit
detuned. TOTAL PL. CURRENT meter dips sharply at
resonance of control C. Resonance setting of C is
off calibration chart figures. Filament voltage
and other checks are normal.
DIAGNOSIS. Power amplifier probably requires
neutralization. To check, replace transmitter
tuning unit with one for another frequency band
and tune up M.0. and P.A. controls at a point near
middle of frequency band covered by tuning unit.
if operation isnormal with the second tuning unit,

by improper tuning procedure, or by defective high replace first unit and neutralize.



T 11-310 RESTRICTED
RADIC TRANSMITTER BC-191~(*) 1

LOCATING TROUBLE 5

SYMPTOM 7. Total plate current high on continuous antenna or counterpoise is disconnected from the
wave operation at all settings of control 0D. Low transmitter. Always be sure that antenna system
radio frequency output on ANT. CURRENT meter. is properly connected.
Plate current dip at resonance of control ¢ is ; . ;
very small. P.A. tube checks perfect. Condition SYMPTOM 9, Badly distorted signals on voice.
exists with all transmitter tuning units supp! ied Interference on adjacent channels reported when
with set, transmitting on tone.
DIAGNOSIS. M.0. tube is oscillating weakly, in- DIAGNOSIS. I\mproper modulator or speech amplifier
dicating worn out tube or trouble in master os- grid bias adjustment, or defective modulator tubes,
cillator circuit. Check tube by replacement. If Bad P.A. tube will cause modulator and speech
trouble continues, make resistance check of tube amplifier bias to be of improper value. Check
socket 110i with power turned off. See resistance resistance of resistors 1112, 1113, and IIly,
values in page |. SYMPTOM 10. No modulation on voice. Modulation

; . satisfactory on tone. Plate current normal onSYWPTOH 8. Tuning of control C normal. No radio tone. y urren rm
frequency current indication onANT. CURRENT meter. DIAGNOSIS. Check INPUT LEVEL adjustment. If
Transmitter inoperative by report from another correct, check microphone, cord, and plug by re-station. Antenna correctly installed. Antenna placement. Remove high voltage by disconnecting
switch N set at 1. Control D on any position. cord and Plug PL-59. Place high resistance a-cOperating frequency is above 3,000 kilocycles. voltmeter of test set across terminals 3 and 4 ofPlate current about 110 milliamperes. transformer [149 with tube filaments on. SpeakDIAGNOSIS. Check for burned out ANT. CURRENT into microphone, with microphone pushbutton switchammeter 1166 and disconnected antenna or counter- closed. On loud speech a reading of | or 2 voltspoise. If meter is operative try working with is normal. Check microphone d-c voltage with deccontrol Non 2 or 3. With N on | at frequencies voltmeter between terminal 2 of transformer i149above 2,700 kilocycles the ANT. CURRENT meter can and transmitter frame. 4.5 to5.3 volts (microphonebe easily burned out by high current surges if the plugged in) is normal.

COMMON FAULTS

We .

| i. Biasing resistor, jndicated as III5 in sche-
matic diagram, burns out. Very high plate cur-
rent meter reading is a symptom, and an imme~
diate check on this resistor should be made

e ’ when this symptom occurs. .
2. Bypass capacitor 1120 (1.0 uf, 1,200 v, dac)

becomes shorted. it is a filtering capacitor
in the high voltage circuit. Off-scale plate
current meter deflection should immediately
result in a check of this capacitor.

3. In earty models, the keying relay may give
trouble due to burning away of contacts. No
signals. when keying, is the symptom.



TM_141-330 . : RESTRICTED
RADIO TRANSMITTER BC-191-<*!

, SCHEMATIC

roo ~ TRANSMITTER TUNING UNIT TU-6-(*)
25a? 622: a pon - ry

Typed, !
607 eB 2 : ;“oi ci 623 l ° 627 7613 603 — HE MMA.

! Ter mr
610 ob a5 0.000407 / 6

5 SD

_ ¢ bs 628 3, 2
wo er) a | 1{?
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CE
TUNIN
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MOD.
= = 62.

11 7te Gon 6l f

HA ager!
@ 31109 ni2 25OON vyT~4-C "aN a00dipfT 2320007
= 109 PA. =
3 J 25002 sito 930002
& Silos =3
x 2500K

Laren 222 23 029
AC-0Cing 22 30° 35 r

MOD.

123 tu 3On I cw4 filisa

1107 =| 321107 20> y
O02uf “Yoo2ur 10uf

1129), 0 — oc TONE
N77) “Ao W616 16 1116 1136 6 ---+--9 1137 . Yoce

j 5Q' o } a) °a.25 Meg each? @t Fa 3 \ q
ize | uF N24 iat 2
evil] o- 3 1132 p@) (0-500) . WS

31 >———o—-» orF / gON 1138 728 o|cw
Nkey WWW || 8 r

14V. Lav.
$039

® 12V.0 , ob, 4, O12V. J1139 woe oto, '49 An.i4v av, Y
$0-39 >

pack /
view

@ On BC-191-D, E,F.and N, Switch 117! is replaced by 1198.
@On BC A9PE, F and N, Capacitors 1120, 1155 and 1163 are replaced by 3-Section Capacitor 1197ab,c.
@on BCIOrC.D,E,Fand N, Switch 1132 is replaced by 1194, 1136-1137 by 1195; 1139-1140 by 1190.
@ On BC-191-F, Transformer 1157 is replaced by 1199.
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fe 1970be. SAFETY NOTICE
O by 1190. Operation of this equipment involves

the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
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RESTRICTED : TM 11-310

RADIO RECEIVER & TRANSMITTER BC-222

Reference:
Part of: SCR-194 TM 11-238

RESISTANCE MEASUREMENTS

RON R00

R-214000 2

VT-33 TON

NOTE:
RESISTANCES WITH PREFIX “R” MEASURED IN RECEIVE POSITION.
RESISTANCES WITH PREFIX “T° MEASURED IN TRANSMIT POSITION.
MEASUREMENTS, EXCEPT TO GROUND, MADE FROM POINT SHOWN TO PINS ON P,,

TUBES AND BATTERY REMOVED AND FILAMENT RHEOSTAT ON FULL.
BOTTOM VIEW OF SOCKETS.

VOLTAGE AND CURRENT MEASUREMENTS
The following values (approximate) of current and voltage for operating conditions are normal for

the 8C-222.

Recelver plate current 21.5 ma Microphone current 35-60 ma
Transmitter plate current modulated 45 oma Plate volts (at P,) 135
Transmitter plate current unmodulated 35 ma A variation of plus or minus 10 percent is per-
Relay current 18.5 ma missible.

ADJUSTMENTS
Turn ON-OFF sw and CALIBRATOR sw to ON. Turn

the tuning control back: and forth over one of
the red lines on the dial. As the control pas-
ses the line, there should be a marked decrease
in the rusting sound inthe earpiece of the hand-
set. If this "null point” occurs at the red line,
the calibration iscorrect.. If it does not coin-
cide exactly, adjust the CALIBRATOR until it does. ~
Use red line nearest upper range of dial and one .
section of antenna for this adjustment.

LOCATING TROUBLE
Check battery under load after several min- Circuit Normal open Suggested sub-

‘utes operation and replace if any section drops circuit voltage stitute battery
below minimum which follows: A (Fi tement) 3 2 BA-17 or BA-23

Ic - . . . B (plate 144 6 BA-8
MIC - 3.6V, A - 2.0V, B 115V, and C 10. 8V. ¢ (grid) 13.5 3 BA-27

MIC (microphone) 4.5 ( BA-27
1f BA-32 is not available the following bat-

‘teries may be substituted by connecting them to Inspect and clean set, and test. tubes reg-
the set through Box BX-13. NOTE: To use this ularly. The efficiency of the antenna is likely
box without connecting meters, connect a jumper to become impaired by corrosion in the joints of
wire between each pair of binding posts marked the sections. Disassemble the antenna and clean
MICRO CUR, RELAY CUR, and PLATE CUR. Do not use the sections inside and outside with fine steel
@ jumper between binding posts marked PLATE VOLTS. wool. Do not use oil.



TM 11-310 RESTRICTED '
RADIO RECEIVER & TRANSMITTER BC-322 4

4
SCHEMATIC

_ Olax

3h ae

Nortnally Oper

Red- Black

BaCK-
an While

IED Ra
Ye//ow:

hg 7 !
P

NormalhClosed? Sz

& 1 Pin View

g
. | 

ZrOwn

S 
Relay Cot!#| -/3BC Blue / 2 Orage6 Oe,3 ww BAC-MIC Black

x J.) }
t ’ |A3A mane 944

\Black-Red
Back View of

Sarlery Connector APPARATUS LEGEND

Cy ~ Capacitor - 10 puf Ly ~ Coil, Filament Choke
C, - Capacitor, Trimmer L, - Coil
C, - Capacitor - 5-21 yuf P, - Plug, BatteryC, ~ Capacitor - 50 yuf R, ~ Resistor - 5,000 ohmsCs - Capacitor - 0.001 uf > - Resistor - 30,000 ohmsC, - Capacitor ~- 0.003 uf R, - Resistor - 40 ohmsC, - Capacitor - 0.002 yf Ry - Resistor ~ 200,000 ohms VT-33C, - Capacitor ~ 250 pyuf R, ~ Rheostat - 10 ohms RMA TYPE 33Cy ~ Capacitor - 0.001 uf RE, - RL, = RL, - RL, - Relay BK-10Cio- Capacitor - 0.001 uf S$, - Switch
Carr Capacitor - 0.0! uf S$, + Switch
Cia- Capacitor - 0.5 uf sb - Socket
Cis Capacitor - 0.5 uf T, - Transformer
Cx" = Crystal ; Vv = VoltmeterL,)- Coil, Tuning . V1-67Le RMA TYPE 30

=



RESTRICTED : ' TM 11-310

r 7RADIO TRANSMITTER BC-223-(*) i
BC-223-(*) = BC-223, 223-A, 223-AX

Part of: SCR-245-(*) VOLTAGE AND CURRENT MEASUREMENTS Reference: 1M 11-272

<r, The following tables give Voltage and Current
(2) (3) readings for Radfo Transmitters 8C-223, BC-223-A,

and BC-233-AX. Current readings are taken from
the PLATE CURRENT meter for c-w and voice opera-
tion (no modulation). Voltage measurements

OY are made on voice operation (no mod.), at the
points Indicated under VOLTAGE MEASUREMENTS. A
1000 ohm/volt voltmeter is used for all voltage

; vT-62 vT-RMA TYPE -80) measurements. (RMA tee 46)
VOLTAGE MEASUREMENTS (VOICE, NO MOD.)

Oscillator Power Amp. A-F Amp. Ist Modulator 2d Modulator Supply
2(+) and 15(-) 14(+) and 15(-) 6(+) of trans- 4(+) of trans- 1(+) of trans- Voltage*
of tuning unit of tuning unit former 29 (C- former 28 (C- former 28 (C-
terminal strip. terminal strip. 224) and ground. 223) and ground. 223) and ground.

275 385 255 400 400 400
305 435 285 450 450 450
340 480 320 500 500 500
375 530 340 550 550 550

* In BC-223, the high voltage is measured at terminals 33 and 20 of transmitter power connection
panel. In BC-223-A, or 223-AX, the high voltage is measured between terminal 2 (pos.) of trans-
former 28 and terminal 53 (neg.) of S0-79.

CURRENT (MILLIAMPERES }

When high Voltage CW (Key Depressed} Voice
Supply is - Oscil- Power Total Oscil~ Total

lator Amp .* Plate lator Plate

400 35 60 95 35 138
450 40 76 110 40 145
500 48 72 120 4s : 165
550 50 85 135 50 185

* Yota)l plate current minus Osc. current = Power Amp. current.

LOCATING TROUBLE

The following causes of trouble may be present in 5. Shorted 0.5 uf Pyranol bypass capacitors
the event that the transmitter fails to function (14-4, 14-1) connecting from ground to ter-
proper ly: % minals 2 and 3 of transformer (28).
NO FILAMENT VOLTAGE, check for: NO R-F OUTPUT, check for: ~

1. Defective TONE-VOICE-CW switch. 1. Damaged master oscillator or power amp] ifier
2. Broken or unsoldered connections from termi- tubes.

nal strip in BC-223 or: connector in 8C-223-A 2. Defective TONE-VOICE-CW switch.
or 8C-223~AX. 3. Inoperative for relay.

. 4. Open 3,500-and/or I1,500-ohm biasing resis-
NO PLATE VOLTAGE, check for: tors (20, 21) in power amplifier return cir-

|. Defective dynamotor. If Vibrator Pack PE- cuit.
125-AX is used, check fuses, tubes, vibra- 5. Damaged antenna ammeter (38).
tors, etc. for possible defect. See further ODULATION, check for:
service notes under PE-125-AX, for possible NO MODU ION, check Tor
source of trouble. t. Damaged audio amplifier or modulator tubes.

2, Loose or unsoldered connection intransmitter. 2. Inoperative interrupter BZ-7.
3. Open PLATE CURRENT meter (39), if no plate 3. Poor microphone.

voltage reading is obtained between chassis 4, Damaged input or output modulation trans- |
and some high voltage positive terminal. formers (28, 29).

4, Shorted 0.01 uf bypass capacitor (12-1) con- 5, Improper or excessive bias in modulator stages.
necting from terminal 2 to ground. Check all resistors and bypass capacitors in

ea . these stages. “=
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RADIO TRANSMITTER BC-223-(*) a

NEUTRALIZATION

EQUIPMENT NECESSARY. The following auxiliary ap-
paratus must be used to properly adjust the BC-
223 series of transmitters:
|. One Frequency Meter Set SCR-2I/1.
2. One r-f milliammeter, 0-100 full scale.
3. One a-c voltmeter, | or 2 volts full scale-

1,000 ohms/volt.

ant camer

ail

et

Ll
a” APA POWER AMP

MER NEUTRALIZINGTRIM ADJUSTMENT
NEUTRALIZATION. When necessary, neutralization

can be checked and readjusted by the following
procedure:

1. For Transmitter Tuning Units TU-17, TU-I7-A,
set transmitter FREQUENCY CONTROL for 3,000
ke; for Tuning Units TU-18, TU-18-A, and TU-
18-B, set for 4,500 kc; for Tuning Unit TU-
25-A, set for 5,250 kc.
Place the TONE-VOICE-C.W. switch on CW.
Place the TRANSMITTER OFF-ON switch to ON
and tune the antenna circuit for maximum r-f
current into the vehicular antenna, or a
dummy antenna, ifavailable. A satisfactory
dummy or phantom antenna can be made of a
100 wuf fixed mica capacitor (5,000 volt
rating) connected across the ANT. and GND.
terminals of the transmitter.

4, Turn the transmitter OFF and insert a 0-100
r-f milliammeter inseries with the antenna.

WARNING: Before again turning the transmitter ON,
the plate current switch must be moved
up to the OSCIL CURRENT position and

w
r

held there, during the entire time the .
r+f milliammeter is in the antenna cir-
cuit and the transmitter is ON with the
key closed. Failure to observe this
precaution mayresult in burning out the
r-f milliammeter.

5. With the key up, turn the transmitter ON.
6. Hold the plate-current switch in the OSCIL

CURRENT position, and depress the key. If
the r-f milliammeter indicates less than a
20 ma antenna current, the power amplifier
is properly neutralized. I{f it reads more
than thts figure, the panel screw cap, marked

TRACKING ADJUSTMENT.

P.A. NEUT. COND., should be removed and an
insulated-shank screw driver used to adjust
this control to give a minimum current on
the r-f milliammeter. Retune ANT. IND.
through resonance tomakesure that no high-
er reading is obtainable at any other point,

7.. tf the r-f milliammeter isnot available, the
self-contained antenna ammeter of the trans-
mitter may be utilized, employing the dummy
capacitor of 100 «uf connected across the
ANT. and GND. terminals. The antenna circuit
is first adjusted to give maximum r-f cur-
rent, with the plate-current switch in TOTAL
CURRENT position. After this is done, fol-
low the procedure outlined in 6 above, with
plate-current switch in OSCIL CURRENT posi-
tion, and P.A. NEUT. COND. adjusted for min-
imum current on transmitter ANT. CURRENT
meter.

CALIBRATION AND ALIGNMENT DATA. If the calibra-
tion of the transmitter (M.0. position) is more
than 1/10 of one percent inaccurate at the high-
est frequency to which the transmitter tuning
unit will tune -- for example, 3 ke error for
the TU-17, |7-A, and 17-B; 4.5 ke error for the
TU-18, 18-A, and 18-B: 5.25 ke error for the
TU-25-A tuning unit, readjustment of the master
oscillator trimmer will be required, Adjustment
frequencies for each of the aforementioned tun-
ing units are specified in step | of NEUTRAEI-
ZATION above. The following procedure for cali-
bration correction wil] be followed:

|. Prior tomaking adjustments warm up the trans~
mitter for at least 10 minutes, with the an-
tenna tuned for rated output,

2. Set the frequency meter (SCR-21!) to 3,000,
4,500, or 5,250 kc, according to the tuning
unit installed inthe transmitter. Place the
FREQUENCY CONTROL of the transmitter so that
the dial
the corresponding tuning. unit. Couple the
Frequency Meter by placing in close proximity
to the transmitter, so that a heterodyne note
is heard in the phones. .

3. Adjust the OSC. TRIMMER with a screw dr iyer
(remove panel screw cap) unti] the transmit-
ter zero beats with the frequency meter.

The tracking of the power
amplifier is checked by placing the transmitter
in operation on C.W.with the antenna disconnect-
ed. Close the key and observe the plate cur-
rent meter as the FREQUENCY CONTROL knob is ro-
tated through the calibrated range. The power
amplifier is tracking satisfactorily if plate
current does not vary more than 10 ma. If the
plate current variation is greater than 10 ma,
the FREQUENCY CONTROL should be set to 3,000,
4,500, or 5,250 kc, depending upon the transmit-
ter tuning unit in use, and the P.A. TRIMMER ad-
justed to give minimum plate current. Recheck
the tracking as above. The plate current during
these tests will normally be between60 and 70ma.

indicates the above frequency for .
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TUNING UNITS

; RADIO TRANSMITTER BC~223-(*}
TM_11-310

i 
ee 

a

tT AND 12 TERMINALS ARE
BLANK IN TU-I8

RESISTOR R-X IS

OMITTED IN TU-I7-A

.

a ee
' TU-IBA, 18-B AND 25-A iE i

is yplse2 \
te otAffe 8 n | THE RF SUPPRESSOR
ih Te ee Go ae a 1 RESISTOR “R" IS AT

ma i bas! oFat-2%5 | POSITION “X" IN TU-25-4
Ir oe. 73 \ %
Ie! all 24
L§--b I
‘ L

- --+ - - L.. - —-f p~-~-—— ee 4 - ~ - a8 16 {y s ft 2 As ft ft {x fy ic) 9

PARTS LEGEND

TU-17,
TU-I7=A, TU-18-A and
TU-17-B, TU-18-B TU-25-A

TUNING UNIT DATA Ref. No. Ref. No. Ref. No. Description

51 7I 91 35 puf capacitorClean off all traces of cor- Me P ;
rosion, onplug-in contacts, to 52 72 92 50 wuf capacitor
ensure goodelectrical contact ‘ F
and high operating efficiency. 53 73 200 uuf capacitor
This procedure should also be 93 100 uf capacitor
followed in regards to the
plugwin tip jacks, in the 54 74 m4 0.0! uf capacitor
transmitter tuning unit com- P
partment, which holds the tun- 55 75 95 0.002 uf capacitor
ing unit. 56 76 96 25000 ohm resistor
CAUTION: The serial numbers
of transmitter and tuning 57 77 97 R-f choke
units must be identical. Do . - :
not release tuning units, af- 58 78 98 Var iometer
ter servicing, without observ- 59 79 99 Var iocoupler
ing this precaution.

60 80 400 Osc. Inductance

61 8] 10} Switch

62 82 102 Crystal Holder & Crystals 4

3
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RADIO TRANSMITTER BC-223-(*)

bf

RADIO TRANSMITTER BC-223 APPARATUS LEGEND
PART TYPE Quan,is Ye Q 0. ry - 4,9 “s 11 C&I772A CAPACITOR SMF. wOs (2 CANS CAPACITOR = OU MF. 2

eV “I Tose . ae 13 CA2H1 CAPACITOR «= 002M w

H 3 4 CA321 CAPACITOR = SMF. 100K. (4)
mt 18 CA322 CAPACITOR LOMF. [5 )]

i ri 16 CA-325 CAPACITOR 4-2 4XI00MMF. } (1)wc ' Ta 2 Pars) a7My Qase 
; 

+3. 2X200MMF,
it AIH , 17 CA-337 CAPACITOR 16 MF. ayif 4 a a] lea H 8 RSB7 RESISTOR 250000HMS CI)
ict aly S| 19 RS202 RESISTOR = 75 OHMS Wwtrove ot t 20 RS-204 RESISTOR 3S000HMS (I)

] 2) RS-205 RESISTOR 11500 OHMS CD)
"Ls 22 RS206 RESISTOR WOOOHMS = (2)

= ayo awe, -23-~RS2I2_- RESISTOR 100 OHMS IW C1)
42_ Tres 24 RS208 RESISTOR 10000 OHMS (2)

(moo : “ Di 25 RS-70 RESISTOR = SO00 OHMS) (2)
' “ate 25-1 S03 2 26 RS-IS2 POTENTIOMETER 0:00 OHMS (1)! ia On tr ay as " Sy) t atgpseeae oh 27 G59 TRANSFORMER (INPUT? = (1)
1 BF 4 { ! . 3 if ‘ H 28 C223 TRANSFORMER (OUTPUT)? = CI)
4 Ce ‘3 mic Wir 4 Uo aang 29 C224 ‘TRANSFORMER CINTERSTAGE) (1)

t S weer] | eer] 30 SWIG SWITCH (2 POLE) nw

me AAA > H 31 SWiG2 SWITCH. ay
Wo H- 23 26 i H 32 SW-1I33 SWITCH a

"7 a lid 32 on ae il . 33 Biig RELAY boneth Taeee ate 34 BZ-7-( ) INTERRUPTER a
ay -{ ee 7. 35 LM-33 LAMP a

” i yo preg + Oy yeaa Jack w
| 308 as Ste 36 1S-128 AMMETER = 0-3 AMPS.RLF. (1)

TIT Ct i Gneneee cee peporepert es ry 39 [S129 AMMETER 0-300MA. D.C. (1)soared ae es ee oe a tiem ty NO eatery Tres sanstamemeasvoR se RS-207 RESISTOR 750 OHMS wgetter ee) | ee ADNAT TO 0) Od TOME OPERATION
meMOTe, ave Rate KEY Te aemore Tees om cont

Transmitter BC-223-A is the same as above diagrammed for BC-223, except for the use of connec-
tors, instead of a terminal strip, for power supply and control connections. For internal trans- *
mitter wiring of the connectors, refer to diagram for the 8C-223-AX illustrated below.

SCHEMATIC

APPARATUS LEGEND
PART TYPE DESCRIPTION QUAN.

- : tl CA-243 CAPACITOR Suf 'RADIO TRANSMITTER 6C-223-AX 12 CA-I63 CAPACITOR _“Oiut 2
0 13 CA-211 CAPACITOR .002 uf t

9._T9 14 CA-32i CAPACITOR 5uf 1000V 4
/ |Z 1S CA-322 CAPACITOR Lot 3
ef IB-1 GA-325-B CAPACITOR -80yyt
he-sa }e-30 16-2 0» . 4-100 put {

ot . 2-200 uf
CA-337 CAPACITOR 6 yf '
RS-I37_ RESISTOR 25000 OHMS (
RS-202 RESISTOR 75 OHMS (
RS-204 RESISTOR 3500 OHMS '
RS-205 RESISTOR 11500 OHMS {
RS-206 RESISTOR {000 OHMS 2.
RS-2t2 RESISTOR 100 OHMS IW
RS-208 RESISTOR 100000 OHMS .
RS-70 RESISTOR 8000 OHMS
RS+82 POTENTIOMETER 0-100 OHMS
C-I5S9 TRANSFORMER (INPUT)
C-223 TRANSFORMER (OUTPUT}
C-224 TRANSFORMER(INTERSTAGE}
SW-II6 SWITCH (2 POLE)
SW-132 SWITGH (REAR WeW SHOWN)
SWw-I33 SWITCH
BK-I6 = - RELAY
BZD = INTERRUPTER
LM-33 LAMP
JK-33-A JACK
JK-34-A JACK
IS-28 AMMETER 0-3AMPS. RF

39 1S-i29 AMMETER 0-300MA. D.C.
40 RS-207 RESISTOR 750 OHMS
41 SO-79 SOCKET (REAR view sHowN)
42 SO-8O SOCKET (REAR view SHOWN)

43 AS-261 RESISTOR 6.4 OHMS
44 SW-189 SWITCH

woe 
tree 

eH 
ee 

ee 
Hg

SOCKET CONNECTIONS 45 CA-421 CAPACITOR l07uf 3000V.
“« " 46 RS-271 RESISTOR 35 0HMS I0Wae SOCKET CONNECTIONS 4? RS-273 RESISTOR 2 OHMS 20W
4 2424-4 ¥ 86ND
s 22-S8o8v. Fr.

bed 23 si2v ofrzav,
s? 33 +800.3

34 DYN.CONTROL,
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rT RADIO
Part of: SCR-177=-B, SCR-188-A,
BCR-193-(+), SCR-197-(*),
SCR-210-(*), SCR-245-(«),
and SCR-299-(*).

The following isa tabulation of Radio Receivers
BC-312-(*) and BC-342-(*) with design changes that
have taken place, spacified for each. All of the
changes Histed are chronologically cumulative; for
example, a design change on a given model applies
also toall subsequent models. The BC-342-(*) models
are identical to their counterparts In the 312-(*)
series (for example, BC-3)Z-J and BC-342-J) except,
of course, for the power supply (120 volt, a-c op-
eration for BC-342-(*)), and that all BC-342-(*)

models employ a crystal filter.
!t should be noted that these changes have not

affected interchangeability, with the exception of
the elimination of the first audio Jack. This
change affects only certain models of Radio Set
SCR-299-(*), in which minor modifications of the
cords have been made to eliminate any difficulty.

Hodel Major Design Change

BC-312, BC-342 Original

BC-312-A 1. Thermostatical ly control-
led heater circuit inos-
ciltator compartment re-
moved. See Fig. |.

2. Glass inclosed i-ftrans-
formers replaced by con-
ventional design.

3. Alternate shielded An-
tenna Post eliminated.

4. Dynamotor DM-l7<-A re-
placed by DM-2)-A.

BC-31 2—B None procured.

BC~31 2-6, BC~342-C
-_— ow

|. Tube shelf mounted at an
‘angle.

2. Fast tuning dial assem-
bly modified.

3. Non-shielded antenna
binding post added inad-
dition to shielded post.

TO TUBE
HEATERS F,

t y,
LM, LM, og

@ & Fa
Wis |

|
Raq 8- Gu. 450 viDC | THERMOSTAT
R40 J a SWITCHES

; rad et /
Je

Fig. 1.—Connections for thermostatically controlled
heater are in dotted section (in oscillator compart-
ment of BC-312 and BC-342 only).

————

MODELS AND DESIGN DIFFERENCES

BC-312-D, BC-342-D
BC-312-E
BC=312-F, BC-342-F
BC+312=6
BC-312-J, 8C-342-d

“Ont yee 77

BC=312-HX (24-volt
operation)

BC@3)2=L, BCHS42=L
BC~312=é
BC=3) 2-N, BC-3U2—N
BC#312=-NX (2H-volt

operation)

Figure 3.—

Connections from
first-detector to first
i-f stage, without
Crystal Filter. Used
in BC-312-L, M, N,
and NX only.

RECEIVER BC-312-(*) & BC-342-(*)

Reference:
T 11-850

1. Antenna noise suppression
circuit eliminated.

Figure 2.—

Antenna noise suppression
cirevit, BC-312, BC-312-A,
BC-312-C, BC-342, and
BC-342-C only.

1. VT-66 replaced by VT-!34.
(This change only in BC-
SIZ-HX and BC-312-NX, not
in models following.)
First audio jack elim-
inated: 3 jacks for second
audio.
Antenna disabling ratay
also disables First audio
circuit. See schematic
diagram.

t. Crystal filter circuit
removed (except in BC-
342-(*)).
Pilot light rheostat
added (except in BC-342-

2.

3.

2.

3. Steel substituted for a-
Tumtnum in chassis and
boxes,
Paper andceramic capaci-
tors substituted for mi-
ca.

Oscillator compartment
heat insulator removed.

a,

5e

1st Det
V7-87

"
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bt) & BC-342.(%)RADIO RECEIVER BC-31<-

RESISTANCE AND VOLTAGE MEASUREMENTS

The following voltages are measured at the tube
prongs by means of a 1000 ohm per volt meter. Be-
cause of the inaccessibility of socket terminals
under the sub-chassis base, it will be necessary to
remove thereceiver chassis and unhinge and move out
the various shielded compartments under thechassis,
so that the socket terminals are exposed to view.

ets. Tha readings indicated were obtained under
the following conditions: input battery voltage -
14 volts (BC=312=(*)); 120 velts a-c (BC-342-(*)):
OFF=MVC~AYC switch in the MYC position: VOL con-
trol on full; C.W.-0SC. ON-OFF switch OFF for al?
readings except when measur ing c-woscillator stage.
A10 to 15 percent deviation in voltage readings,

Measurements shown below are for TOP VIEW of sock- from that given below. is permissible,

R.F. OSC. IST. R.F. 2ND.R8.F. IST. DET. IST. LF. eno. LF.VI-65—5 VT-86-—~ VT-86— vViT-87— \_vT-66 \_VT-86
7 63 63, * _/ : 6s 62 DOL as OOK tas62 46 43 3 9) isA Se 250 )38) 6) (s) Hs cy, oO &

2 CW. OSC.
* 250\100 4250110 “eso Cis

WIV ow2ND. AUDIO) OND. DET———a i| 1 250 VT-66 IST, AUDIO{ i VT-86

O° ryI N260 6Ce | &3
240

65
- TOP VIEW

| ma
*RE osc, CATHODE TO GROUND +R.F OSC. PLATE TO GROUND

BAND "A" 34 BAND "0" 0 BAND "A" 115 = BAND "0" 85
BAND “B" 22 BAND "E"'0 BAND "6' 120 BAND "E"90
BAND "Cc" 13 BAND "F"O BAND “C'(!IS5 . BAND "F"95

NOTE= @ INDICATES 12.6 VOLTS FOR HX AND NX MODELS.
ALL VOLTAGES SHOWN ARE TO GROUND FROM THE POINTS INDICATED,
EXCEPT HEATER VOLTAGE WHICH IS BETWEEN POINTS INDICATED.
MVG POSITION, VOLUME CONTROL MAXIMUM.

Fig. 4.

Measurements given in the resistance chart below are made from socket pins designated, ta
chassis ground. These measurements are for the BC-312-(") series, and ere typical for all models
including the BC-342-(*). Conditions for making these measurements are: Remove tubes and power
cord from receiver; set BAND CHANGE switch to band A; set SEND REC switch on REC: set OFF-MVC-AVC
toMVC (only last column under "Control grid cap" is taken with switch in AVC position), set C.W.-0SC.
OFF ON switch to ON, and VOL contro] tomaximum, and then minimum positions, te obtain readings un-
der both conditions as indicated under Pin 8. "X" In chart spaces indicates "do not measure”: A
deviation of 10% from measurements given is permissible. Readings are in ohms. M = 1000 ohms.

Pin a**Plate
Stage VT Pin Pin Pin VOL Control grid cap «

3 4 § Max. Min. MYC AVC .
st R-f 8M 2M 500 500 - 35M 2.4 meq. 3.3 meg.

2d R-f : 8M OM 520 520 35M «4 meg. .3 meg.
st Det 7 8M 2M OM 340 340 2.4 meg. «3 meg.

R-f Ose 6 50M X GOM oN 725M 50M HON
st j-f 86 3M 30M 520 520 35M 350M 6 meg.
d I-f 86 8M 30M 520 5 520 350 »6 meg.

2d Det 88 75M |_meg. Q 700 70 240M 240M
A-f 66 75M _ 16M 50M 950 950 Xx X
C-w Osc 65 iy 6 200M 5 X x

fONOTE: With VOL control at max. position - switch should be in AVC position; wien VOL control is
at min. position switch should be in MW position.

m , 4
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ALIGNMENT EQUIPMENT

The following apparatus is required for sat-
isfactory alignment of Radio Receivers BC-312-

ALIGNMENT

RADIO RECEIVER 8C-3!

NBL ORO — C.W OSCHLATOR
tLe OM@/ _piST DET GRID.

Pe a

Aory

(*) and 8C-342-(*). =i
a. Signal Generator |-72-(*) or equivalent (check ] Neen

accuracy of signal generator against Frequency orn sslesles te
Meter Set SCR-2)1-(*))}. eal llc a

b. Output meter. Powe seriy * ais a os a)
c. Headset or loudspeaker. re as ee Oe | oe

d. Dumay antennas: 50 or 100 ywuf capacitor for FURS Smee” \ ne ann avcnnenT ae
r-f alignment above 1500 kilocycles, 250 uuf fucanuanT_rmsmueneres
for alignment below 1500 kilocycles, 300 ohm “igcone.[bt-f-srene
4 or | watt resistor for i-f alignment. MNP C180 RE. i.

¢. Insulated alignment tools. Fig. 6.—Location of adjusting trimmers, and aligning
PROCEDURE frequeficies.

Turn ON signal generator power switch. Turn 8. Tighten locking nuts on adjusting screws,
r

f

c

t

up to insure frequency stability.

switch to REC.

ecelver power ON. Leave power ON both units
or approximately 30 minutes to permit warming

On the re-
eiver, turn the OFF-MYC-AVC knob to MVC; the

VOL knob to maximum; the CRYSTAL PHASING knob
o OUT; the C.W.-OSC.

The positions of the remaining
switch to OFF; SEND-REC

R-F
I.

taking care not to disturb the position of
screws themselves.

OSCILLATOR ALIGNMENT
Remove the plugs on the back of the oscilla-
tor (see fig. 6), and loosen al} the r-f os-
cillator lock nuts.

iH trol ill d d the ali t ¢ 2. Turn receiver BAND CHANGE knob to the band A
controls wi efend upon the alignment tre- position. Set receiver dial to 2900 kc.
quency to be employed, but is unimportant for 3. Connect the generator's output or "hot" lead
i-f alignment which is to be the first step. througha 50 or 100 uf capacitor to the grid
. cap of the ist detector tuse. Do not remove

I-F ALIGNMENT . grid clip on tube. Be sure ground tead is
1. Clip the dummy antenna from the signal gen- still connected tothe receiver chassis. Leave

erator (see fig. 5) to the grid cap of the output meter connected as for i-f alignment.
Ist detector tube without removing the clip 4. Set signal generator dial for 2900 kc (see
now on it. fig. 6 for aligning frequencies) hnd use a

2» Set output meter initially to the 150-volt modulated signal for alignment.’
scale. Connect the meter to the PHONES 20 5. Adjust band A oscillator trimmer for maximum
AUDIO Jack. output, rocking the tuning dial a bit at the

3. Set output controls of the signal generator © same time to make certain that the circuit
to about mid-position. is responding to the 2900 ke signal. When

4, Loosen lock nuts on i-f transformer screws. . adjusting, it will be found that two set-
5. Set signal generator to 470 kc, and using a tings of the trimmer will produce identica!

modulated signal, begin adjustments on the peaking. One is the image frequency, the
2d i-f transformer, then the Ist i-f trans- other the desired frequency. To avoid a set--
former, and finally the Ist detector trans- tingat the image frequency, careful ly observe
former. Adjust both aligning screws on each the position of the red dot on the trimmer
transformer for peak output as indicated by screw. With the receiver in a norma) upright
the output meter. Use the lowest signal gen- position, when the adjusting screw center
erator output that wil! produce an appre- line is in a horizontal plane, the stator
clable reading on the output meter, switch- plates are located below the center line, and
ing to progressively lower scales on output the position of the red dot above the line
meter as the generator output is reduced. indicates that the rotor plates ate meshed.

pYNAMOTON OR RECTIONR On bands A,B, and C, the position of the red
dot, when peaking for the desired frequency,
shouldbe at the second peaking point obtained
as the screw is slowly rotated from complete
mesh. For bands D, E, and F, the red dot
should be at the first peaking point obtain-
ed, for the desired frequency, as the screw
is slowly rotated from complete mesh.

6. Tighten all lock nuts.

ALIGNMENT OF RADIO-FREQUENCY STAGES
} Fig. 5Set up of test equipment for aligning, using j. Remove shield plate on the beck of the re-

celver covering the r-f trimmers, loosen r-foutput meter. Frequency Meter SCR-211~—(*) is used
[ band-ad justing screw lock nuts.to check accuracy of calibration of signal generator. -
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RADIO RECEIVER BC-312-(*) & BC-342-(*)

ALIGNMENT (contd)

I.
2.

6.

RESTRICTED

MMERS . SHOWN.

Fig. 7.——Top view illustrating locations of i-f transformer trimmers and parts location. Additional i-f
trimmers will be found below chassis.

Connect the signal generator output or "hot"
lead to the ALT $1G ANT post.
Set the ALIGN INPUT knob to mid position.

« Using the alignment frequencies of figure 6,
adjust the trimmers for each band for peak
output in sequence from the Ist detector
stage to the Ist r-f stage. Use lowest sig-
nal generator output possible. When working
on trimmers of one band, do not touch trim-
mers of other bands. Be sure tochange BAND
CHANGE switch, signal generator frequency,
and receiver tuning dial band when chang-
ing from one band to the next.

5. Tighten lock nuts of adjusting screws.
ADJUSTMENT OF C-W OSCILLATOR

Turn C.W.-0SC. switch ON.
Connect signal generator "hot" lead to grid
of ist detector as in previous steps, with
modulation "off",
Set generator for 470 ke.
Turn C.W. ADJUST knob so that arrow is in
vertical position.

» Unscrew plug above oscillator switch: behind
it is the beat oscillator trimmer screw. Ad-
just this for zero beat. Turn the receiver
tuning knob to make sure that no incoming
signals are interfering with the adjustment.
Turn C.W. OSC. switch OFF, replace plug over
trimmer screw. :

CHECKING AND ALIGNING CRYSTAL FILTER CIRCUIT
When all previously described alignment ad-

justments have been made, the crystal filter
circuit may then be checked in the following
manner:
I. Turn CRYSTAL PHASING control from OUT posi-

tionand adjust for minimum background noise.
Make sure receiver CW oscillator is OFF,

signal.

3.

7.

Turn the tuning dial of the receiver back
and forth across the frequency for which the
signal generator is set. A musical chirp
should be heard in the headset or loudspeak-
er. This indicates that the quartz crystal
is being excited by the varying i-f signal
produced by the above tuning operation. The
effect will be more pronounced for one di-
rection of tuning.
To align the crystal filter circuit, refer
back to directions given for i-f alignment.
In thls instance turn CRYSTAL PHASING knob
from OUT position and set for minimum back-
ground noise.
Connect signal generator, with modulation
"on", through 300 ohm dummy antenna to the
grid cap of the ist detector tube leaving
set grid lead connected.
Carefully vary the generator frequency above
and below 470 ke to bring the output to ex-
act coincidence with the frequency of the
crystal. This is indicated by peak reading
on the output meter. When the exact peak is
obtained, readjust the trimmer of the second-
ary of the Ist detector i-f transformer for
max.on output meter. These adjustments will
be critical. (If a signal generator with a
modulation frequency of 60 or 100 cycles is
available, instead of 400 cycles modulation,
better crystal filter alignment can be per-
formed. }
Repeaxthe i-f stages, after the crystal fil-
ter has been adjusted, as outlined previous-
ly. NOTE: If maximum sensitivity Is de-
sired with crystal filter OUT, then align
the i-f's with filter OUT. {tf maximum sen-
sitivity is desired with crystal filter IN,
then align i-f transformerswith crystal fil-
ter in operation.

L 2. Set signal generator for an unmodulated r-f

= —ai
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TM 11-310 RESTRICTED
RADIO RECEIVER BC-312-1*), BC-342-(*}, BC-314—/*) & BC--344-(*;

LOCATING TROUBLE t

THE SERVICE NOTES FOLLOWING ARE APPLICABLE AS
WELL TO RADIO RECEIVERS BC-314-(*) AND BC-344-(*).
The following possible causes of trouble are
suggested in the event that a receiver becomes
inoperative. These causes, given for various
symptoms, are listed in the order of their prob- —
ability, and this sequence of examination for
trouble should be followed, in order to localize
the defect and remedy it as quickly as possible:

Symptom Cause «

No high voltage (0.C.) Open fuse in panel.

Open fuse in rectifier.

Defective (shorted)
filter capacitor; check
C-89, C-90 (in RA-20),
C-80, and C-74.

Defective rectifier tube
(VT-97) in case of BC-
342-(*), BC-344-(*).

Defective dynamotor in
8C-312~(") and 314-(*).

No plate voltage Shorted by-pass capaci-
tor, check by-pass cap-
acitors in plate return
circuit of stage.

Openresistor; check all
resistors in plate re-
turn lead of stage.

Open plate circuit com~
ponent; in i-f stage,
check i-f transformer
Primary, in r-f stage
check coil primary (al-
so band-changing switch
for poor contact):
in a-f stage check audio
transformer primary
winding.

No screen voltage. Check for open screen
resistor in particular
stage where screen volt-
age is tacking,

Check for shorted screen
by-pass capacitor in
this stage.

No signal at output Check al} tubes.

Check each stage for
plate, screen and cath-
ode biasvoltages - com-
Pare with measurements
given under "“Yottage
Measurements", Examine
band-change switch for

—#

Symptom Cause
€

Inspect chassis wiring
for unsoldered or loose
connections.

Check primary and sec-
ondary windings of T,
and Tyfor continuity.

Check capacitor C-8] for
possible open circuit.

Check volume contro]
R-34 for possible open
slider contact.

COMMON FAULTS AND CORRECTIVE MEASURES
Inoperative BC-342-¢(*) (also BC-344-(*)), due in
many instances tofailure (short circuit) of fil-
ter capacitor C80. This capacitor, with C79 and
C78 is encased in one unit to form CA-276. The
failure of this capacitor is due to overheating
as a result of the small clearance between CA-
276 and RA-20 (power supply).

The remedy is to relocate CA-276 toa position
on the receiver sub-pane! where air can circulate
around ft. Complete relocation details of this
modification are shown in Fig. 8. More complete
data can be obtained from OCSigO Maintenance Let-
ter No. 10, 20 Jan 1943.

FREQUENCY DRIFT, BC-312-L,M,N,and NX: BC-342-L
an

*

These models were manufactured without heat
insulation in the oscillator compartment, causing
a varying temperature in the compartment, which
causes frequency drift.

Remedy by installing heat insulation in os-
cillator compartment as in other models.

sstDet v.96 (st EF v-86

Fig. 8.—Recommended new location of capacitor
CA-—276 on receiver sub-panel to minimize heat ef-
fect from Rectifier RA—20.possible defect.

=



RESTRICTED TTM 11-310

RADIO RECEIVER BC-314—(*) & BC-344—(*)

Reference:

Part of: SCR-177-B TTM 11-850

MODELS AND DESIGN DIFFERENCES

The following major differences exist between
models of Radio Receivers BC-314-(*) and BC-344-
(=). BC-314 & BC-344 employ: (1) athermostatically
controlled heater circuit (with switch for ON
or OFF on front panel) in the r-f oscillator
compartment, (2) ® SELECTIVITY control, manipu-
lated from the front panel, shown as "C-79" in
the schematic diagram. {n all subsequent BC-
34u-(*) models these two items were omitted.

The BC-314-E and BC-314-G have no first
audio jack, but employ two jacks for 2d audio.
Also, these two models employ anaudio disabling
circuit, operating along with antenna disabling
relay, as in BC-312-HX, L, M, N, and NX.

BC-314-(") and 8C-349-(*} are identical ex-
cept for power supply. The BC-314~(*) employs
a dynamotor for power supply, to operate from
12 to 14 volts d.c. The BC-344-(*) employs an
a-c power supply, to operate from 110-120 volts
a.c.

VOLTAGE MEASUREMENTS
Because of varying conditions under which

voltage measurements might be made, a deviation
of 10 to 15% is permissible from the readings
indicated. The conditions under which these
readings are obtained are as follows:

1. For 8C-314-(") receivers, input - 14 volts
d.c. For BC-344-(*) receivers, 120 volts
60 cycles a.c.
Readings taken at tube contacts with 1000
Ohms per volt voltmeter.
Nanual volume contro! on full.
For the c-w oscillator reading, the C.W.-
OSC. OFF ON switch is turned to ON. For
all other readings it is turned to OFF.

2.

3.
4.

G

P

e)(2) 7)FuHo SZ
sey *

VT-65-6C5

V T-86~6K7 VT-87-6L7 VT-88-6R7

Tube socket terminals.
VT-66- 6F6

Tube Filament Filament Cathode to Screen Grid Plate to
BC~344-(*) BC-314~(*) Ground to Ground Ground

Ist r-f Amplifier (VT-386) 6.5 a-c 7.0 d-c 3.8 d-c 98.0 d-c 235.06 d-c
2d r-f Amplifier (VT-86) 6.5 a-c 7.0 dec 3.6 98.0 235.0
Ist Detector (VT-87) 6.5 a-c 7.0 dec 4.8 128.0 235.0
ist i-f Amplifier (VT-86) 6.5 aec 7.0 d-c $.5 95.0 235.0
2d i-f Amplifier (VT-86} 6.5 a-c 7.0 d-c 4.2 96.0 235.0
C-w Oscillator (VT-65) 6.5 a-c 7.0 dec 0.0 - 30.0
Diode, ist Audio (VT-88) 6.5 a-c 7.0 d=c 8.0 - 235.0
2d Audio Amplifier (VI-66) . 6.5 a-c 7.0 dec 21.0 240.0 235.0
R-f Oscillator (VT-65) 6.5 a-c 7.0 dec 0.0 - 100.0

Rectifier RA~20 Output (in 8C-34N-(*) models only).
(Volume control set to maximum.) B+ to ground....00.+265 V, dic.
Average current.....5++92 ma.
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RADIO RECEIVER BC-314—(*) & BC-344-(*}
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RESTRICTED

ALIGNMENT

Oscillator compartiner |.

dst Det IF Trans-
former adjustment

former aq- So

Frequdeley meter

Antena

Fig. 1.—Coupling the antenna from Frequency Meter SCR-211-(*) to oscillator compartment for i-f
alignment. See text. Also, location of r-f alignment trimmers.

following apparatus is required for satisfac-
y alignment of the BC-314-(*) and 344-(*) re-
vers!

Signal Generator |-72-(*) or, preferably, one
whose lowest frequency band goes to 50 or 75
kilocycles. :
Frequency Meter Set SCR-2t1-(*).
Output meter.
Headset.
Dummy antennas: 50 or 100 yuf capacitor for
r-f alignment above 1500 kilocycles, 250 yuf
for alignment below 1500 kilocycles, 300 ohm
1/2 or I watt resistor for i-f alignment.
Insulated aligning tools.

Since the Intermediate frequency of these re-
ceivers is 92.5 kilocycles, and since the |-72-(*)

nal generator reaches only as low as 100 kilo-
las, use the following procedure of i-f align-
t - unless another signal generator whose low

frequency band includes 92.5 kilocycles is avail-
able:

Turn receiver and frequency meter SCR-211~-(*)
"on" and let them warm up for 15 minutes, to
insure frequency stability.
In BC-314 and BC-344 models which have a se-
lectivity control, set this control at MAX
during all alignment work: Set C.W.-0SC, to
OFF position.
Set FREQUENCY dial of receiver to any fre-
quency of any band, for example - 200 kilo-
cycles.

+ Plug phones into frequency meter, and insert
the end of antenna lead from the frequency
meter Into receiver oscillator compartment
(open hinged cover) so that its end (no cen-
ductors exposed) lies close to the stator
Plates of the oscillator. tuning capacitor sec-
tion. See figure i.

5.

9.

Tune frequency meter to 92.5 ke above the
frequency at which the receiver dial Is set
for (if 200 kc, 200 + 92.5 or 292.5 kc), then
slowly tune the frequency meter dial back and
forth, about {5 kc, until a varying beat fre~
quency note isheard in the phones. When zero
beat is heard in the phones, cease tuning,
and note the point onthe frequency meter djal
at which zero beat isheard. Consult the fre-
quency meter calibration book for the fre-
quency. If the frequency obtained is not
92.5 ke more than the frequency indicated by
the receiver dial, adjust the receiver oscil-
lator trimmer (see fig. |) in small steps un-
til a zero beat is heard in the frequency
meter headset exactly 92.5 kc above receiver
dial setting.
When the oscillator trimmer is finally ad just-
ed to the desired frequency, tighten the
locknut on this adjustment so that it cannot
change. Disconnect and turn "off" frequency
meter. Do not change receiver dial.
Connect the 1-72-(*), through a 250 uuf cap-
acitor dummy antenna, to the receiver ant
Post. Connect the output meter to there-
ceiver's (final) output jack, as shown in
figure 5 in notes covering the BC-312-(*) and
342-(*) receivers.
Set the dial of the signal generator to the
same frequency as that indicated on the re-
ceiver dial. Use a modulated signal from the
signal generator, and align the i-f trans-
formers for peak output in the output meter
as described in "ALIGNMENT PROCEDURE" for the
BC-312-(*) and 342-(*) receivers.
Align remaining stages, as described for the
BC-312-(*), using the following r-f alignment
frequencies instead: Band A - 255 kes Band B-
440 ke: Band C = 800 kc; Band D - 1450 ke.

naan
easmamnanas
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, ~ F IN BC-314 & 34
ANT. 92.5 kc MODELS

ONLY

SEE NOTE, PAGE 1, REGARDING MODELS WITH *
AUDIO DISABLING CIRCUIT. ALSO REFER TO BC-312-(*)i)
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RESTRICTED T 11-310
= : RADIO RECEIVER BC-314-(*) & BC-344-(*)

SCHEMATIC OF RECEIVER
SEE NOTE, PAGE 1, ON AUDIO JACKS
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RESTRICTED : TM 11-310

RADIO RECEIVER & TRANSMITTER BC-322

Reterence:

Part of: SCR-195 TM 11-238

RESISTANCE MEASUREMENTS

—

R-6000 2

R-30,000N

T-4,3000

| = VT-67 Be
NOTE:

RESISTANCES WITH PREFIX “R” MEASURED IN RECEIVE POSITION.
RESISTANCES WITH PREFIX “T” MEASURED IN TRANSMIT POSITION.
MEASUREMENTS, EXCEPT TO GROUND, MADE FROM POINT SHOWN TO PINS ON P,,

TUBES AND BATTERY REMOVED AND FILAMENT RHEOSTAT ON FULL.
BOTTOM VIEW OF SOCKETS

@ . VOLTAGE AND CURRENT MEASUREMENTS
The foltowing values (approximate) of current and voltage for operating conditions are normal for

the BC-322.

Receiver plate current 21.5 ma Microphone current 35-60 ma
Transmitter plate current modulated 45 oma Plate volts (at P,) 135
Transmitter plate current unmodulated 35 ma A variation of plus or minus 10 percent is per-
Relay current 18.5 ma missible.

ADJUSTMENTS

Turn ON-OFF sw and CALIBRATOR sw to ON. Turn
the tuning control back and forth over one of
the red lines on the dial. As the control pas-
ses the line, there should be a marked decrease
In the rushing sound inthe earpiece of the hand-
set. {tfthis "null point" occurs at the red line,
the calibrationiscorrect. If it does not coin-
cide exactly, adjust the CALIBRATOR until it does. :
Use red line nearest upper range of dia! and one
section of antenna for this adjustment.

LOCATING ‘TROUBLE

7 6 Check battery under toad after several min- Circuit Normal open Suggested sub-
utes operation and replace if any section drops circuit voltage stitute battery
below minimum which follows: A (filament) 3 2 BA-I7 or BA~23
MIC = 3.6V, A - 2.0V, B - II5¥, and €C - 10.8V. B (plate) es 6 BA-8

C (grid) 13.5 3 BA-27
If BA-32 is not available the following MIC (microphone) 4,5 | BA-27

batteries may be substituted by connecting them
to the set through Box 8X-13. NOTE: To use Inspect and clean set, andtest tubes regular-
this box without connecting meters, connect a ly. The efficiency of the antenna is likely to
jumper wire between each pair of binding posts become impaired by corrosion in the joints of the
marked MICRO CUR, RELAY CUR, and PLATE CUR. Do sections. Disassemble the antenna and clean the
not use a jumper between binding posts marked sections inside and outside with fine steel wool.
PLATE VOLTS. Do not use oil.



TM_11-310 RESTRICTED
RADIO RECEIVER & TRANSMITTER BC-222 |

SCHEMATIC
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Part of: ScR-197-(*)

RADIO TRANSMITTER BC-325-(*) .
BC-325-(*) = BC-325-B, BC-325-C

VOLTAGE MEASUREMENTS

THIS EQUIPMENT EMPLOYS HIGH VOLTAGES THAT ARE DANGEROUS AND MAY BE FATAL IF CONTACTED BY PERSONNEL.
iT 1S IMPERATIVE THAT SAFETY REGULATIONS BE OBSERVED AT ALL TIMES.

T 11-310

4

Reference: TM i1-805

NOTE: Measurements given below are for full power output, unless otherwise noted,
Tube element Voltage Where measured Current Where measured

Osc. Tube VT-10i (675):

Plate 460 v d-c Terminal "12" osc. term, 10-40 ma Transmitter panel
board 556 to chassis. meter.

Screen 250 v dec Terminal "6" of osc. term. 8 ma Series with cable
board 556 to chassis. (d-c) lead to "6" of

osc. term. board
556.

Filament 12.6 v a-c Across "4" and "5" of 0.7 a Series with cable
osc. term. board 556. (a-c) lead "4%" of osc.

term. board 556,

Ist Intermed. Amplifier Tube VT-100 _{676~1):
Plate 500 v d-c Rotor of Ist int. amp. 20-40 ma Transmitter panel

plate tuning capacitor
513-2 to chassis.

Screen 170 v d=c "li" of osc. term. board 12 ma Series with cable
’ to chassis. (d-c) lead to "11" of

terminal board 556,

Grid -100 v d-c "7" osc, term. board 556 1-5 ma Transmitter panel
to chassis. meter. :

Filament 6.3 v a-c Across 9 and 10 of osc. 0.9 a Series with cable
term. board 556. (a-c) lead to "9" of

term. board 556,

679-3 | en F FoF r| (eee-a) | BAYONET SLOTS | oor | sc uC yyAC x |
oS | weed £08 5 tl P|

| 679-4 | “a5 (637) t | 6 éVEAG-A | | | 6 BAYONET SLOTS ““aj-2 53+ || (866-4) — | | . | A | VT-106 VT-106
678-1 I | OSCILLATOR | 8 | (Bos) (903) |

RECTIFIER ‘ee xy. | | UNIT |
COMPARTMENT H ToP view | PA COMPARTMENT |

| TOP VIEW e7o1 * | | . | | TOP VIEW

VEaen 3$T0 suet| matSN | Se ti ; | 7| ee fp od [occa
F FRONT

£ p| ee > | BAYONET SLOTS CTT — tL — —
| ves | | | 2ND FA COMPARTMENT |(83) | sive h Top view |

L____——— | ae So | en |
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Pose wefterrion RY tod: oenectine PLATE (RF) van 599 | | sus oe IF |

S GRID LL — +2 | | Vleuyy > c | (ST LA COMPARTMENT |
6 OEFLECTING PLATE ( AUDIO) TOP VIEWMODULATION .

COMMON WITH P. ONG 1 {worcaron L______ —————— ——-—-
Top view illustrating location tube sockets and terminals
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TM_11—310
RADIO TRANSMITTER BC 325-14)

RESTRICTED

VOLTAGE MEASUREMENTS
4

former 602.

Tube element Voltage Where measured Current Where measured
2d Intermed. Amplifier Tubes VT-100 (676-2, 3):

Plate 600 v d-c "I" on resistor 620-2 to 40-90 ma Transmitter panel
chassis. meter.

Screen 185 v dec "3" on resistor 620-2 to 30 ma Series with lead
chassis. (d-c) "3" on resistor

620-2,

Grid -170 v d-c = ="7" osc. term. board to 1-5 ma Transmitter panel
chassis, meter.

Filaments 6.3 v a-c Across fil. contacts 2d 1.8 a Series with lead at
int. amp. tube socket. (a-c) term. 20 of fila-

ment transformer 602,
Power Amplifier Tubes VT-106's (677-1, 2):

Plate (cw) 2000 v d=c Transmitter panel meter. 300 ma Transmitter pan-
el meter,

Plate (tone-voice) 2000 v d-c Transmitter panel meter. 150 ma Transmitter pan-
el meter.

Suppressor 80 v dec From lead "6" on re- 5 ma Series with lead(cw) sistor 621 to chassis. (d-c) "6" on resistor
620-2,

Suppressor -l10 v dee From tead "3" on resis- 0 ma Series with lead(tone-voice) tor 621 to chassis. (d-c) "3" on resistor
621.

Screen 400 v d-c From lead at junction of ) 140 ma Series with lead
resistors 660, 660-1 to (d-c) to resistors ;
chassis. 660, 661-1. ,

Grid (cw) -150 v.d-c From tap "1" on bleeder 50 ma Transmitter pan-
resistor 621 to chassis. (d-c ) el meter.

Grid -150 v d-c Same as above. 25 ma Transmitter pan-(tone-voice) el meter.

Filament 10 v a-c Across terms. "i4" and 10 a Series with lead
"16" of transformer 602. (a-c) to "IS" of trans-

former 602,
Keyer Tube VT- 100
(676-4);

Plate I4v dec Plate cap of tube to 20-50 ma Series with lead
chassis. (d-c) to plate of key- ~

er tube.

Screen 110 v dec From lead "5" on re- 22 ma Series with lead
sistor 620-2 to chas- (d-c) "5" on resistor
sis. 620-2,

Grid (key up) 197-C -85 v From voltage end of 0 ---
d-c resistor 583 to

chassis.

197-D -115 v From voltage end of --- cee
d-c resistor 588 to

chassis.

Filament 6.3 v a-c Across terminals "6" 0.9 a Series with lead
and "7" of trans- (a-c) on "6" of trans-

former 602,

|
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RADIO TRANSMITTER BC-325-!*}

VOLTAGE AND CURRENT MEASUREMENTS (cont) — {

Tube element Voltage Where measured Current Where measured

Audio Tube VT-100'(676-5):
Plate 300 v dec From tube plate cap to 15 ma Series with lead

chassis. (d-c) "3" on resistor
620-1.

Screen 85 v dec From lead "2" on re~ 5 ma Series with lead
sistor 620-1 to chassis. (d-c) "2" on resistor

620-1.

Cathode 5 v dec Cathode socket contact
: to chassis.

Filament 6.3 V a-c Across "6" and "7" of — 0.9 a Series with lead on
transformer 602. - (a-c) "3" of transformer

602.

Oscillator’ Rectifier Tube VT-83 (678-1):

Plates (2) 500 v a-c From "6" to "7" and "7"
to "8" of transformer
605.

Bias Rectifier Tube VT-83 (678-2):

Plates (2) 210 v. a-c From "3" to "4", and "4"
to "5" on transformer
605.

Low Voltage Rectifier. Tubes VT-46A's (679-1, 2):

Plate, each 675 v a-c Across terminals "3" and
. "4y", and "§" to "5" trans-

former 606.

High Voltage Rectifier Tubes VT-46A's (679-3, 4): x

Plate, each 2250 v a-c Across "3" to "4", and
"4" to "5" of transformer
607.

RESISTANCE MEASUREMENTS
Data for Checking Transformers, Chokes, and Inductors.

Resistances less than | ohm are given as 0.

Component Part No. Winding Terminals D.C. Resistance

Audio cathode choke 576 -o-- 280 ohms
Audio attenuating choke 566 cone 55 °*
Audio tone freq. choke 569 ---- 55 "
Audio plate transformer 567 1,2 250 "

3,4 650 "
5,6 100"

Audio input transformer 574 14 ; 70 "
5,6 100."
7,8 12,500 ”"

Filter choke 617 on-- 4o "
Filter choke 64 coe 55 *
Filter’ choke 612 ones 32 ="
Filter choke 610 woe 28"
Power transformer 607 1,2 0°”

3,5 150 ("
Power transformer 606 1,2 o "

3,5 90 "
Power transformer 605 1,2 o "

3,5 50 "

Filament transformers 604, 603, and 602, all have windings measuring less than 1 ohm.
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LOCATING TROUBLES §

Trouble in any of the transmitting components
is most easily localized by carefully noting all
symptoms such as incorrect pane! meter readings,
blown fuses, incorrect operation of control cir-
cuits, etc. After localizing the trouble, asys-
tematic investigation of voltages, currents, cir-
cuit elements, and tubes in the circuit involved
will generally reveal the fault. iIngeneral, the
meters most useful in trouble shooting are an
ohmmeter that measures up to one megohm in sev-

SYMPTOM

(1) Contactor 638 does not click in
when input power and start switches
on panel are engaged.

(2) Contactor 638 closes but no fil-
ament voltage present on any stage.

(3) Filament voltage on every stage
but no plate, screen, or bias volt-
age. .

(4) No P-A plate voltage indicated on
panel meter when plate stand-by
switch is thrown to ON position.

(5) Radio transmitter ventilating fan
does not operate when ambient temp-
erature is above 30 degrees C.

(6) Failure of any R-F stage to tune to
a plate current dip.

(7) Phantom antenna will not load.

(8) Antenna will not load.

(9) Will not modulate from microphone
plugged into transmitter panel jack.

(10) will not key from panel Test Key.

(tl) Will not key with key plugged into
radio transmitter panel jack.

eral ranges, avoltmeter (1000 ohms per volt) that
also has several ranges: to read up to 1000 volts
ac and dc, and a milliammeter to measure up to
500 ma.

The following is a chart of possible troubles
and their causes. It covers the BC-325-B and
325-C transmitters only. Supplementary or aux-
iliary equipment such as the Power Control Panel
or the Control Unit (RM-7-8) are covered in pages
following.

LIKELY CAUSE

Door interlocks are open.

Fuse 632 blown.

Fuse 63t-2 blown.

Fuse 634 blown.

Fuse 631-3 is blown. |

Tuning of some stage is not according to
tuning charts (tuned "off" frequency). ¥
Range switch not set to correct range.

One or several) of phantom antenna elements .
S48, 524-1, or 524-2, are blown. Improper
tuning of loading circuit.

Tuning of loading circuit improper.
Follow charts.

CW- TONE-VOICE switch on panel not thrown
to VOICE. LOCAL-REMOTE switch not thrown
to LOCAL.

Interlock contacts on one or several of
range switch, antenna transfer switch,
antenna inductor tap switch, or antenna
tuning switch are dirty or not making
proper contact.

Same as above. LOCAL-REMOTE switch not
thrown to LOCAL position.

SPECIAL NOTES
(Reference: OCSigO Supply Letter No. 130, 1942.)
According to reports received, the impedance of the
keying circuit of BC-325-(8) is high enough to sim-
ulate a keyed condition with tong control Jines
having low leakage resistance; for instance, when
the lines are on the ground in humid climates. This
is possible only with BC-325-B transmitters which
now contain the 250,000 ohm keyer tube resistor
(No. 583 In schematic), and modification to prevent
possible faulty operation, under conditions such as
aforementioned, is accomplished as follows:
1, Replace 250,000 ohm resistor (No. 583) with

stock no. 324589 (No. 584), 10,000 ohm, 10 watt re-
sistor.

2. Alter voltage supply to this resistor by detach-
ing the proper lead on resistor 621. This lead
bears a metal tag with the number "5", and is fas-
tened to the 6th terminal of resistor 621. Attach
this lead to the third terminal of 621, counting
the end terminal of 621 at the outside of the trans-
mitter as the first terminal. It will be necessary
to shunt the left side door-operated interlock In
order to turn on the power with the door open.
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RECEIVER SECTION OF CHASSIS TRANSMITTER SECTION OF CHASSIS

RESTRICTED TTM 11-310

RADIO RECEIVER & TRANSMITTER BC-441-(*)
BC-441-(")=BC-441-A 5

BC=44 | =B

Part of: SCR-281-(*) RESISTANCE AND VOLTAGE MEASUREMENTS © Reference:
TH 11-244

P. A. plate current (2 tubes)
P. A. screen current
P. A. grid current

[=

vi MA=100002 ing on channel |, loaded.

Oscillator plate and screen current

All measurements are from point
indicated to chassis.
Resistance measurements made with
power source disconnected, tubes
removed, CRYSTAL=MANUAL sw at
MANUAL, SPEAKER sw OFF and trans-
mitting relays closed by hand.
Voltage measurements made with
1,000 ohms/v voltmeter at input
of 115 volts a.c. with no signal
on receiver, transmitter operat-

TRANSMITTER CURRENT MEASUREMENTS

35 ma d.c. Antenna current
102 ma d.c. Modulator plate current (2 tubes)
20 ma d.c. Modulator screen grid current

4.5 ma d.c. Microphone current

- amp r.fs
98 ma d.c.

6 ma d.c.

563810 O - 44-3

46 ma d.c. i
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RADIO RECEIVER & TRANSMITTER BC-441-(*}

RECEIVER ALIGNMENT , 5

stalled.
are contained in the same holder.

All frequencies set on sig gen are to be checked with freq meter.
Sig gen is modulated. .
VOLUME CONTROL full on.
CRYSTAL-MANUAL sw to MANUAL.
SPEAKER sw OFF.
Connect "low" side of sig gen to chassis.
Connect output meter to terminals Y and R of TS, @.

TOP VIEW RECEIVER SECTION
R=F CHASSIS

(10) Adjustable from
bottom of chassis.

N
e

pS (5)UPPER ©

,

—@®
@

6) ——~(8)@}e|' @ @ Oo
@ To T4

©} | ._J
ei e@

Ty@

@ @

. 2) c2
FRONT

[-F ALIGNMENT
i. Set sig gen to 385 kc.
2. Remove grid cap of V and connect grid to

chassis through a 10,000 ohm resistor.
3. Connect high side of sig gen to grid of Vo

through a 0.01 uf capacitor.
4, Adjust sec@ and pri@)of Ts for max on out-

put meter.
5. Adjust sec (5) and pri © of Ty for max on out-

put meter.
6. Repeat 4 and 5.
7. Remove resistor and replace grid cap of Vo.

TOP VIEW, END SECTION
POWER CHASSIS

REAR

(3)UPPER

(4)LOWER

(6)LOWER

R-F ALIGNMENT
8. Connect sig gen to antenna terminal through

a series 30 ohm resistor and a 0.0005 uf ca-
pacitor and set to 2700 kc.

9. Set RECEIVER TUNING DIAL to 2700 kc. “
10. Adjust Cyg in T3 @M, Cog in To © and Cy in

T; @)for max on output meter.
Il. Set stg gen and RECEIVER TUNING dial to 1800

ke.
(2. Adjust screw LT at bottom of T3 (0) for max on

output meter.
13. Repeat 10, 11, and 12.

RECEIVER PRESETTING. .

Check that crystals for all channels are in-
Receiving and transmitting crystals

Turn CRYSTAL=
MANUAL swto CRYSTAL, CRYSTAL SELECTOR sw to de-~ |
sired channel and set RECEIVER TUNING dial to
the channel frequency. No further adjustment is
necessary for crystal controlled reception at

transmitter frequency.

The frequency of each receiving crystal is
385 ke higher than the associated transmitting
crystal, except for transmitting frequencies
above 2365 kc, in which case the receiving crys-
tals are 385 ke lower.
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TRANSMITTER ADJUSTMENT ‘

Set CRYSTAL SELECTOR sw to channel |, release
and pull out front panel.

FRONT PANEL SECTION

CRYSTAL SELECTOR CRYSTAL MANUAL VOLUME

waeS 8 O
2

5.

6.

Install crystals, for frequencies to be used,
in any desired order in channel sockets and
record channel frequencies on tuning chart on
front panel.
Set slider A, at bottom of tank coil L, and
slider P, near top of coil for channel |.
The. initial position of P, is best determined
by experiment but in general will be near top
ef the coil for the lowest frequency and about
1/3 to 1/2 the way down the coil for the high-
est frequency.

Set sliders to engage one turn only.

Ay P|

Te
Agi; a

tt. nL
“——~TOP OF COIL Lz

&

POSITION OF SLIDERS "A" POSITION OF SLIDERS "P"

Close front panel, connect an antenna, open
the small tuning door at left center of panel.
Turn on transmitter and receiver and depress
handset button.
Through tuning door, rotate knob of PLATE TUN-
ING capacitor for channel |, capacitor C,
until adip in reading of P. A. PLATE CURRENT
meter is obtained.

TRANSMITTER PLATE TUNING

wile,

ty (
yi,

<Q
) .

4

tke, ey,

2 {

TUNING DOOR

TM_11-310
RADIO RECEIVER & TRANSMITTER BC-441-(*)

TOP VIEW TRANSMITTER SECTION

O
 

©
 

©®
©

R-F CHASSIS

° °

({ Xo X4
(oR) oOo

CRYSTAL SOCKETS

[omO) [omo)

Xi X3
° °

2% Q
Pt @ @ A4a@)

TOP OF COIL L, 3© ©

@r2®

“
~

8.

9.

10.

12.

13.

‘at resonance is 130 ma. If antenna is less

FRONT 5

If no dip is obtained, reset slider P, up or
down the coil a few turns and retune PLATE
TUNING capacitor. The minimum reading should
occur near center of tuning scale and meter
should read between 30 ma and 50 ma.
Open the front pane] and move slider A, up a
few turns from the bottom of coil.
Close panel, press handset button, and retune
PLATE TUNING capacitor for min on P.A. PLATE
CURRENT meter.
Repeat this procedure, moving slider A, up the
coil afew turns at a time until plate current

than 85 ft long, shifting slider A, up the
coil will require anequal relocation of slider
P, down the coil to keep the resonance setting
near center of tuning scale.
Repeat the procedure 3 to 10 for channels 2,
3, and 4.
Check PLATE TUNING controls on all bands and
retune if necessary.
Adjustment of transmitter should be checked
every 3 to 6 months after this initial ad-
justment and when major changes have been
made in the antenna system.

“a
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RADIO RECEIVER & TRANSMITTER BC-441-(*) a

LOCATING TROUBLE s

General- The most common source of trouble is
either a blown fuse or a defective tube, and
these should be checked first. If fuses con-
tinue to blow, the source of trouble might be
high tine voltage, a defective tube, a de-
fective bypass or filter capacitor, a short
circuit due to loose foreign material or a
broken connection in the equipment, a de-
fective resistor,or a defective transformer,
in the order named,

Receiver
1. If receiver howls or clicks intermittently,

remove and check Tubes VT-152-A, and VT-92.
2. In case of serious distortion onstrong sig-

nals which disappears when antenna is dis-
connected, check between secondary return
of antenna transformer and chassis. Re-

- sistance should be over 500,000 ohms. Low
resistance indicates a short circuit to
chassis in A.V.C. circuit.

The circuit difference between the Radio Re-
ceiver and Transmitter BC-44I-A and BC-441-B is
in the method of coupling the r-f oscillator to
the mixer in the receiver. The method used in
the BC-441-A is shown onthe fellowing drawing
in solid lines, that used in the BC-441-B is
shown in broken lines. There is no operational
difference.

Q)

n@) Y)&

VT-145 VT-65
RMA TYPE 6C5RMA TYPE 5Z3

OOF

e)SS
O10

VT-86 VT-87
RMA TYPE 6K7 RMA TYPE 6L7

(-
) \

(w
)

\

3. If receiver operates intermittently, check
Tube VT-87 for gas and replace if nec-
essary.

Transmitter
“1, ff noantenna tuning points are found, check

that proper crystals are plugged in and
also try a new crystal for this channel.

2. Check for proper oscillation by noting plate
current reading. Pull out crystal, and
again note reading, which should drop to
about 150 ma.

3, Replace V,. and note results, if nooscilla-
tion is obtained.

4, If plate current falls off after several
seconds of operation, replace all Tubes
VT-100, one at a time, and note results.
Recheck antenna tuning.

5. If modulation is weak, has a loud hum, or
is badly distorted, replace Tubes VT-115.

DESIGN DIFFERENCES

To plate supply

To mixer

VT-115
RMA TYPE 6L6RMA TYPE 807

OmO
Es

OTALZO
OMO0.

VT-92 ‘ VT-152-A
RMA TYPE 607 RMA TYPE 6K6G
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VT-86 * -VT-92 % VT-152-A
Ts . SR 8 RB a ues.

‘Ss % aes
3 2 ° :> 8 ( 6

am nN e+

C59 Cs | MES.
Rg 0.006nf

. c . S3

:
3 Ci7 Ryo

100
02

1000
0.n.

SEQUENCE OF HEATERS
RECEIVER

Vi V4 Va Vs V3 V6

ANAK

s
t

TRANSMITTER
v7 Vea Yun Yio V9

a
£

chematic—BC-—44]—-A . See page 4 for circuit differences between BC-44!-A and BC~44!~-8. -
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RADIO RECEIVER & TRANSMITTER BC-474 |

Reference :
. - T 1-2Part of SCR-288 RESISTANCE AND VOLTAGE MEASUREMENTS M 1-25

VV; BOTTOM V2 V3
VIEW — ga(PHONE; KEY DOWN, CWor CAL) 450.2 (PHONE)

OPEN (KEY UP, CWarCAL) OP W CA

Fig. 1.—Voltages and resistances—transmitter tube sockets.

Tubes in place.

(3)2 Lh RESISTANCE MEASUREMENTS VOLTAGE MEASUREMENTS
Measurements are to chassis Made to chassis on lowest suitable
REC-TRANS switch at TRANS. range of 1000 ohms/volt meter.
EMISSION SELECTOR switch at PHONE, REC-TRANS switch at TRANS.

/ O Cw, or CAL except as noted. EMISSION SELECTOR at PHONE./1€@ ve Cable plug removed from generator. Ant and cpse disconnected.
OSC TUNING at 3500kc, PA TUNING at

resonance dip (35ma).Key plugged in; openexcept as noted.
Generator voltage (B+ to B-), 295v.

Fig. 2.—Resistances—
generator cable plug pins.

GRID C AP-TO-GROUND VOLTAGE READING IS ZERO FOR ALL TUBES
VOLTAGE ACROSS R 25 IS &yv

GRID CAP-TO-GROUND RESISTANCE READING
IS OVER IMEG FOR ALL TUBES

VOLTAGE MEASUREMENTS

Made to chassis on lowest suitable
range of 1000 chms/volt meter.

VOLUME control full on. . ~
Headset plug in PHONES jack.
Tubes in place.
PHONE-CW switch at PHONE.
REC-TRANS switch at REC.
ANT and GND binding posts shorted.
Battery voltages (rec on), |.45v and

85v. Replace battery pack if lower
than |.lv and 66v.

RESISTANCE MEASUREMENTS

Measured under same conditions as
above except remove battery plug
from battery pack or filter.

/12 = 1000 ofs
C FRONT.

Fig. 4.—Resistances—
Fig. 3.—Voltages and resistances—receiver tube sockets. receiver battery plug pins.
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by
Prece of hard drawn copper
wire No./8 AWG. or a brad of

; SUfablé S1Ze

eft
4 Neutralizing wrench

150002

Fig. 5.—-Resistances—filter unit sockets. Fig. 6.— Alignment tool for C,, -C,,.

2-/ 4 150008
Olu 90000 www |

ay ee ke 5 B+
Pye 2A 77 000 00000» , poA+

O-2 /-2 Olaf C2H zel 4 +o A-SO-22 t + Qluf_ | ~” g.

="/-3 Olaf >= . t
4 1° TOP VIEW.
32 . OF SOCKET

SO0-22

Fig. 7.--Schematic—Filter FL—-10,

RECEIVER ALIGNMENT

Signal Generator VOLUME control full on. .
Connect | Series Rec. Adjust PHONE-CW switch at CW. .

OPERATION to Capacitor| Setting | Dial ¢ Allow 3 hr warm-up per iod for
~ Fs : 7 revr, sig gen, and freq meter.

(a) 2nd I-F V3 cap 0.1 uf 455kc#12500kc | Ts sec, pri Use modutated output from sig. gen:
* k(b) Ist I-F V2 cap_| 0.1 wf | ¥55kc [2500kc| Tz sec, pri! connect "low" side to chassis,

(c) C-W Ose $ *1V¥2 cap 0.1 uf 4W55ke [2500kc!] La $ GND binding post, and gr ound:
. connect "high" side thru a series

(d) R-F, Det, Osc |Ant post| 150 uf | 6300kc# (6 300kc [ZC 23,C2a,C25 capacitor to points as indicated.
(e) R-F, Det, Osc [Ant post| 150 puf | 2500kc#}/2500kc| Te, Ta, Ts Adjust for max on output meter
(f) Repeat (d) and (e) as necessary for fine adjustment. plugged in EXTRA PHONES jack.

* Using a short wire, ground terminal 8 of Té for operations (a), (b), (c) only.
¢ Adjust in the order listed. See figures 8 and 9 for adjustment locations.
$ For operation (c) only, turn sig gen modutation OFF, and PHONE-CW switch to CW.

Adjust L2 for zero beat, then turn clockwise for 1000 cycle note.
# Use frequency meter to set signal generator frequency accurately.
% If two peaks appear at C23, use one with plunger farthest out.

=



RESTRICTED ; TTM 11-310
RADIO RECEIVER & TRANSMITTER BC- 474

CAP. PACK c22 V3 vt V3 Tl T2 ve chs Cll vi
\ VT-l49 VT-146 VT-lO7-A VT-107-A | VI-107-A

GRID CAP
NO”

v4 ~
VT-148 - oo eg .

SHIELD |
CAN TI5

. ff

v2
T-147 623 G25 «$8 «140 «M2 M (OL3) OI? 80 CI8

[J INDICATES LOCATION OF AN. ALIGNMENT ADJUSTMENT

Fig. 8.—Chassis—top view.

VI C4 Cl3. Cli c8 Re Re cl4 V3 Rel v3 C34 clo) =6G2 CS

cle 7 R4 2 L4 R25 R8 Cl7 cls caNGOS le /e/ A
ul

V4

S!

R3

“RIS

4]
VV CN ON ON INOXK. SR24M2 $8 C36 J2 v2 \ $2 \ fg

$9 Le MI RIO C41 [C25] R26 [C23] vi cig C38 = R23 ‘I

(CF) INDICATES LOCATION OF ALLGNMENT ADJUSTMENTS

RI3

Fig. 9.—Chassis—bottom view. L

3
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TM 11-310
RADIO RECEIVER & TRANSMITTER BC-474

RESTRICTED

R202

100%
R203
Joon -

LowVo/fage R MhC203 120! Al ; G20/ oS == BoveO.05uf T 4) (A 8 4uf
° = 

iS}-_ =
+.

C204,

: L201

Regulator Adfusiinerirs
Adjus? A's+o €4 be/ween vibrator ard

core. (Use gauge)

Adjus? B’ so .0006" besweer vibraror
aid cotttac/ screw (Use gauge)Adjust C" 40 obsatr voltages SHOWTI
on atte Llave. Do rot atten 7o re-
AU US) UIIESS IECESSAIY.

_ Fig.” 12.—Schematic—Generator GN—44—A,

|
|
|
|
|
l
|
|

COMMON FAULTS AND CORRECTIVE MEASURES

OSCELLATION OR FRINGE HOWL IN RECEIVER OUTPUT STAGE

Information has been received from the field
concerning the output stage oscillations or
fringe howl in Radio Receiver BC-474 after
only a relative short period of service.

This condition has been investigated and rec~
ommendations for remedying are made as fol-
lows:

3.
Shield the Tube VT-148 with Tube Shield
#1727, less grid cap as manufactured by
the Insuline Corporation of America, used
in conjunction with accompanying ground
clip.

a.

Ground the No. | pin of the VT-i48
through its socket to the chassis using
the shortest possible connection. Thijs
will result in the Tube Shield #1727
being grounded through its clip to Tube
Pin No. |, and through the corresponding
socket connection to the chassis. .

b.

Tube Shields #1727, (Stock Number 228308) may
be obtained by requisitioning through the
usual supply channels.

Ref: Maintenance Letter No. 34 (1943)



RESTRICTED - TM 11-310
iyTr RADIO RECEIVER BC-603-(*) 4

+) -BC-603- A , BC-603- 8 ,BC-603~(")=B0g03- ¢ ; and BC-603- D

Part of: SCR-508-(*) Reference:
SCR-528-(*) VOLTAGE MEASUREMENTS TM 11-600
SCR-538-(*) ‘ ;

NOTES: 2. All voltages should be measured between des-
1. Voltages listed on this diagram are for a ignated terminal and the receiver chassis.

battery voltage of {2 volts. All voltages All switches except the TUNE-QPERATE and
listed will change by approximately the the ON-OFF should be in the downward posi-
same ratio as the actual battery voltage tion.
is to {2 volts for normal operation, 3. SQUELCH sw ON and SENSITIVITY control at

minimum for measurementat this point only.
Indicated voltages read with a electronic voltmeter

r “f (QQ
NOv -i0v. Ov.

i. F. oS arom a } CL?
tes “tv. ov | Sys

ee 8

[-aSv

ic
19s¥. |

LEFT SIDE VIEW OF RECEIVER, COVER REMOVED

VOLTAGES AT VACUUM TUBE SOCKET TERMINALS
USING AN ELECTRONIC VOLTMETER

12 VOLTS INPUT

TERM. NOS. vi v2 v3 vit v5 V6 v7 v8 v9 VIO
t 0 0 0 0 O- 0 0 0 15 0
2 0 12 0 12 12 6 12 6 0 75
3 0 =2 410 0 0 0.5 20 190 (5 !
4 -2 0 0 =2 -2 “2 25 180 ~2 | -0.5
5 0 1.3 -10 0 0 0.5 20 <2, ~2 160
6 155 55 0 120 90 60 0 0 20, 0
7 6 6 6 0 0 12 6 0 6 6
8 180 75 0 180 60 60 25 6 0 12

& |
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| RADIO RECEIVER BC-603-(*)

RESISTANCE MEASUREMENTS i

NOTES
1.

2.

Restatance values aremeasured between chas-
sis and designated terminals.
A variation of 20% from indicated values
need not be considered as cause for a de-
fective receiver.
Certain discrepancies may be observed be-
tween the schematic drawinas contained in
these instructions and the circuit label
appearing on the receiver.
The dynamotor must be removed
measurements.

for these

ohms and should decrease to zero as the VOL~
UME control is turned to its extreme coun-
terclockwise position.
To check the SENSITIVITY control, turn the
SQUELCH switch ON andmeasure theresistance
from the terminal of €25 to which the blue
leads are attached. Theresistance at C20.2
should be 6,000 ohms with the SQUELCH switch

All switches inthe OFF position f
except the TUNE-OPERATE sw which
should be in the TUNE position.
VOLUME AND SENSITIVITY controls

‘at maximum clockwise position.
To check the VOLUME control,
connect the ohmmeter to terminal 1 (
‘B of V8. With the VOLUME con-
trol at maximum, resistance |!should be approximately 100,000 on

|
|
t

(>ae 70°
“Tom

le. F rbtLaronie
(ee)! ON

CLs

RESISTANCES AT VACUUM TUBE SOCKET TERMINALS (OHMS)

CLEFT SIDE VIEW OF RECEIVER - COVER REMOVED

RECEIVER WHICH INCLUDES R21, R95, ETC. (MOVIFIED) See Schematic

Terminal vi v2 V3 vy v5 V6 v7 v8 v9 VIO
i 0 0 0 x") 0 0 0 (i] 2 meg 1.25 meg
2 0 4** (') a** 7 9** 7] 5** | 5** [ 5** [0.25 meg 2 meg
3 ('} LOOM [35M 0 (') 800 | 165M | Open [6,700 2M
4 500M Q {Open {460M 1120M [260M [155M | 25M | 250M LOOM
5 G 500 50M G 6 800 | 165M [100M | 250m 48m
6 48M { 280M [Open 50M | 90M] 10M {Open | Open | 165M 0
7 2.5** 9 5** yr* 0 5** y** 5** 5** 5** y**

8 Zim 70M (i 2im | 1O4] 10M [155m {| 350 5** 5**

**Tube filament resistance subject to large variation with heat. M indicates thousand ohms.

="
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RESISTANCE MEASUREMENTS 5

° 8easese ° ag
& £829 6686he fs flo P [4 hh CQ) 10° 2 Al 00 110
% 2382736(7 fl4 fii fle Os fle 2.228288 299

£52262, || © ERbES HE f ° lan
TOP VIEW OF TERMINAL VIEW OF PIN SIDE OF PGI TOP VIEW OF TERMINAL :

SIDE OF PG2. : SIDE OF 3. :

RESISTANCES AT TERMINALS RESISTANCE AT TERMINALS RESISTANCES AT TERMINALS: i
OF Pg (OHMS ) OF PGI (OHMS } OF _J3_( OHMS}

lerminal Resistance Values Terminal Resistance Values Terminal Resistance: Values ;
i

! Q ! Open 12 Open:
2 45-720 2 0 7-32354,556 Open. Al Open J Mea:
7 40-60 E 800 5 OOM: .
B Open 8,5 Open 6 50
j 5-720 6 36.00 7,8 Open
ae F__Open. 7 250 8 M
2 6-524 8,5 Open 6 OOH3 7M-32M 10 155N I 0
4 Open 18 400M 2 50
5 7 .0-10.6 19,20,21 Open 3 ¢16,17,18 Open 22 : 50 4 10M

33 ' Open 5 U7M=32M.
24 j 260M 16,17 Open
25. : Open

RESISTANCES AT RESISTANCE STRIP

Left side Right side
Unit | (or bottom) (ar top}

° R16 2 meg t me :
RI3 0.25 meg «25 meg
C7 { [‘j b me

(aie)} [Ris] REY 50 6.25 mee
E2Q, (C22 R25 6 2,500rem|o" RIZ RI5 tT meg 0.2 meq

aa Rio | a R24 50 ()[Rix] a z cid 0,25 meg 0ci7 , Hees R26 2,500 3,700ci4 RIT] a R10 0.2 meg 0.5 meq
ci3 0 [.2 meq
R27 3,700 6,200
cil 0.5 meq t.2 meg[R25] [R26] = RTI 0.25 meg T.2 meg
R17 0.25 mea 0BOTTOM R28 6.200 8,700

RESISTANCE STRIP C26 1.2 meq 150M

REZ 0 2M
R26 8, 700 21M

C22 Open Open
R 50M 45M
R3! Iu * 25M *
R23 30M * 25m *
RIS 2 meq _ 25m *
R18 2 meg 2 meg
C2 0.7 meg 2 meg

X AVERAGE VALUES
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T 11-310 RESTRICTED
RADIO RECEIVER BC-603-(*)

PRESETTING

1. Use an amplitude or frequency modulated signal
generator, a remote or adjacent BC-604-(")
transmitter as a signal source. In case of an
adjacent transmitter, operate it with RECEIVER
TUNE-OPERATE sw at RECEIVER TUNE. Signal source
should be unmodulated.

2. Turn on receiver and allow it to warm up for [5
min. Release all push buttons. While pressing
PUSH TO TUNE button, turn dial by means of TUN-
ING Control to LOCK, at high frequency end of
dial. Release selector locking screw.

3. Turn on transmitter and tune to highest fre-
- quency channel to be preset. Using PUSH TO TUNE

button and TUNING Control, tunereceiver to zero
beat with this signal.

4. While holding PUSH TO TUNE button and TUNING
Control, depress selector button corresponding
to channel being preset, retune slightly if nec-
essary. Still holding the receiver to zero
beat, release channel button by partially de-
pressing another. Repeat the adjustment if beat
note is higher than 1,000 cycles.

5. Repeat steps 3 and 4, retuning transmitter, for
other channels tobe preset, going from a higher
to the next lower channel until al} selector
buttons have been set. °

6. Rotate dial to LOCK and tighten selector lock-
ing screw.

7. Depress each channel) button and check that an{ audible beat note can be heard without moving
dial nore than + one-tenth dial division with
transmitter tuned to same channel. :

8. Write channel numbers beside buttons in space
provided.

9. Install set in vehicle and connect receiver to
the antenna with which it will be operated.
Turn SOMELCH sw ON, SENSITIVITY Control to max,
receiver ON-OFF sw ON, and tune in a weak sig-
nal near high frequency end of band. Reduce
SENSITIVITY control setting until CALL SIGNAL
lamp flickers. Adjustantenna trimmer capacitor
(Cl.1 Page 5) forslowest possible rate of flick-
er of CALL SIGNAL lamp. Should CALL SIGNAL lamp
be brought tosteady illumination during ad just-
ment of capacitor, reduce SENSITIVITY Contro)
setting until lamp flickers again. Continue
these adjustments until no further change is
noted.

28
[a

]

10

VT-94
{RMA TYPE 6J5)

VT=107A

(RMA TYPE 6V6GT)

VT-l2

VT~-2090

(RMA TYPE 128G7)
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)
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Cr®

vT-229
(RMA TYPE 68L7GT) 4
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SHOWING MODIFICATIONS DURING MANU

VT-He

|

=m

NE
W

+

CAPACITORS
Ciel Guu MAX
Che3 ” 1Gyzf MAX
Ci.5 © I6yuf MAX
Cl.7 16 uf MAX
C1.2 6 2uuf MAX
Ch.M © 62uuf MAX
Cl.6 62uuf MAX
Cl.8 62uuf MAX
c2 0.006uf 300V
C3
cH
C5
cé
C7
ca
cg
C10

0.006uf 300V
0.006uf 300V
0.006zf 300V
0.006.f 300V
0.006uf 300V
500uuf 500
0.006uf 300V
0.75unf 500V

Cli ~OrO+ .006f 3007
C12
C13
cu
Cid
C16
Ci7
C18
cig
620.1
€20.2
€20.3
C21
C22
C23
C24
C25
C26 -@r0+0.0005uf 500V

€35-GrOF 0.006uf 300V
C36
C38

0.0luf 300V
500uuf 500
0.006uf 300V .
0.5uf 600V
2uf 600V
0.0iuf 300V
0.0luf 300V
0.002uf 500¥
0.luf 600V
0.luf 600V
0.luf 600V
0.0luf 300V
0.0054f 300V
WOuf 25¥
iuf 600V
2uf 600V

1Quuf 500V
1Ouuf 500V¥

C39
cul
CH2
C43
chy
CUS
CHG
cs
C52

€53
C54

C55
C56.
cél
C62
C63

cé4
C65

C66
C67
C71
C72
C73

C74
C75

c76
C77
cst
C82
C83
cay
c85
C86
C87

C88
cgi
c92
cos.
cou

APPARATUS LEGEND
POTENT I OMETERS

0.006uf 3007
700uuF 500V
200uuf 500¥

+00 250uuf 500V
30uuf 500V
1004f 500V
20upzf 500V
0.006f 300V
lOuuf 6Ouuf 500V
SOQupf SEE NOTE 2
50uuf 60umuf 500V
1Quif “SEE NOTE 2
0.006uf 300V
25 100.uf 500V
05006 0.001uF 500V
50uuf 60uuf 500V
[OQuuzf SEE NOTE 2
lOupzf 6Onpzf 500V
50upf “SEE NOTE 2
0.006zf 300V

-25- 50unf 500V
~0v8060.00luf 500V
BOuuf 60uuf 500¥
[Ouuf SEE NOTE 2
lOuuf 6Ouuf S00V
50uyuf SEE NOTE 2
0.006 300V
250unf SOOV
rO+ 0.006uf 300V
0.006uFf 300V
Buzf S00V
50 OR 60uuf 500V SEE
50 OR 604yf SOOV NOTE
25uuf — 35uuf SO0V
1O.yuf SEE NOTE 2
50uuf SOOV
50uuf S00V¥
100,uf 500¥
5Quuf 500V

Pi
P2

100,000
2000

RESISTORS
Rd
R2
R3
Ra
R5
R6
R7
R8
R9
RIO
Ril
R12
RI3
Rta
RI5
RI6
Ri7
R18
RI9
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R3I
R32
R33
R37

~20--900- 30,0000 1 /2W
250,0000 1 /2W
5002 1 /2W
50,0000 |/2W
3000 | /2W
100,0000 1 /2w
30,0000 iw

-26;800- 70,0000 | /2W
1,0000 1 /2W

°250,0000 1 /2W
1,000,0000 | /2W
2,0000 1/2W
10,0000 | /2W
250,0000 | /2W
1,000,0000 | /2W
1,000,0000 | /2W

+,066;006- 250,0000 | /2W
100,0000 1 /2W

~f7000;000-2,000,0000 1/20
3000 IW
30,0002 2W ADDED
30,0000 1/2
50000 | /2W
500 | /2W
2,5000 | /2W
12000 1 /2W
2,5000 |/2W
2,5000 1/2W
13,000 © 2W
50 4W
6,8000 iW
30,0000 | /2W
30,0000 | /2W
250,0002 | /2W

R38
Ral
R42
R43
R5I
R52
R53
R54
R6i
R62
R63
R64
R71
R72
R73
R74
R8}
R82
R83
R84
R85
RSI
R92
R93
Rou
R9S
R96

1,0000 1/2
109,0000 1/2W
30,0002 IW
30,0002 IW
250,0000 1 /2W
30,0000 1/2W
100,0000 | /2W
100,0000 | /2W

-256,-000- 190,0000 1 /2W
-30-000- 43,0000 1 /2W
-256-000- 10,0000 | /2¥

14,0000 1/2W
250,000 | /2W
30,0000 {/2W

260-000 10,0000 1 /2W
-+6;06¢- 10000 | /2W
70,0000 1/2W
250,0000 | /2W
70,0000 1/2W
250,0000 | /2W
1,0000 1 /2W
160,000 1 /2W
40,0002 1/2W
40,0000 1/2
2,000,0000 1/2 NEW
5,0000 | /2W NEW
30,0000 1/2W NEW

DYNAMQTORS
DM-34 42 VOLT
CAPACITORS
C701 -87606 0.003uf 800V
C702 + r605-0.003uf 800V
C703 -Or805 0.003.f 500V
C704 ~@r065 0.003uf 500V
C705 -Gr005 0.003.f 800V
C706 -0r005 0.003uf 800V

Schematic

7
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RADIO, RECEIVER 8C-603-(%) SCHEMATIC DIAGRAM
SHOWING MODIFICATIONS DURING MANUFACTURE

1ST Af AMP
ah osc
vO

vT-229
¢

4}

TM 11-310
RADIO RECEIVER BC-603-(*)

4 '
iT

1

DETECTOR
v?

VT-90
VT-1O7AvI-220

:avG & SQUELCH i 2 NO AUDIO AMP
“ve va

‘2

R74
R81
R82
R83
R84
R8§
RSI
R92
R93
RoW

5

(28 ‘a ‘4

g

| i . Thee es |: 4 | <
q ra tel HP

na 2 al F e] 8 ieal Fl a io } o rH 4
new neeWw a + J W- A Mew +o}? OISABLING

ha? Whe Wile 8 a . f [2 sAouNno
: mc? te lnar

—-@ |i BAT

=P] {58 SERED
NEW + a

+® 22

- ror

R381, 0000 1 /2W tT V I er
R41 100,000 1 /2W ' tale | om
R42 30,0000 IW fs i
RY3 30,0000 IW + TPR TRAITS Le

’ 1/2W woiv2 v6 vB ‘a it fy 4R53 (00,0000 | /2W phi rt rR54 100, 0000 1 /2W | Ile one
R61 -260;000- 190,0000 1/2W L ae” OFF]
R62 -26,660- 43,0000. 1 /2W ator eee a30
R63 -250;G66- 10,0000 1/24 po foreRey 1,0000 i i 1 E rer rerdoa au SPEAKER

71 250,0000 | /2w i es eg ee a ee .R72 30,0000 {/2W eS tees eT re [Ee aN
R73 -260-006- 10,0000 | /2W ete

m816,060 10000 | /2W
70,0000 + /2W
250,0000 | /2W
70,0000 1/2W
250,0000 | /2W
[,0002 1 /2W
100,0000 1 /2W
40,000 1/2W
49,0000 1/2W
2,000,0000 1/2 NEW

R95 5,0000 |/2W NEW
R96 30,0000 | /2W NEW

DYNAMOTORS
pM-34-) 12 VOLT
CAPACITORS
C701 -Gr606 0.003uf 800V
C702 OrG65-0.003uf 800V
C703 -07005 0.003uf 500V
C704 07065 0.003uf 500¥
C705 -OreeS 0.003uf 800V
C706 -0r805 0.003uf 800¥

Schematic

CAPAGITORS

oM-36-) 24 VOLT

C801 -6-605 0.003uf. 800V
C802 0605 0.003uf 800V
C803 -r005 0.003uF 500V
C804 -6:065-0.003uf 500V
C805 #605 0.003uf 800V
C806 -67005 0.003uf 800V

NOTES:
| - WHEN CAPACITORS C85 AND C86 ARE

60uuf, CAPACITOR C84 IS OMITTED.
(OPTIONAL METHOD NOT SHOWN IN
DIAGRAM. )

2 - TWO CAPACITORS REPLACED BY ONE
HAVING A CAPACITY EQUAL TO THE
TOTAL OF THE REPLACED TWO.
(OPTIONAL METHOD NOT SHOWN IN
DIAGRAM; )

X = ELIMINATED IN LATER UNITS.

NEW = ADDED IN LATER UNITS.

b.2 34 §$ 6 7 #@ © Wi 2 1 ws TT

OYNAMOTOR DM-36-

24 VOLT

|OW 12 1d 1d

OYNAMOTOR OM~34-
12 VOLT

7
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BC-604-(*)=8C-604~ A, BC-604- B,

Reference
TM 11-600

*

*
SCR-508 -
SCR-528-

Part of

JWOS
110A

009
“A009-

OOF
FIVOS

LIOA
00

'“A.00E
-OF

BWOS
LOA

 O
F

“A
OE

-£
JWOS

OA€
“AE-0

TSMOTIOS
SY

S31VOS
UZAINLIOA

3SN
‘SLNINZVNSVIN

JOVLIOA
NOs¥

“OBLVUSCONN
LVLSOWUSHL

N3AO
TWLSAUD

HIM
ZOVN

3@
01

SLNINBUNSVIN
ES

SSIVNINUAL
BMOS

LY
BOVIIOA

90
NO

G3SOUNIUZINS
JOVITOA

JY
30

JSNVOIG
NMOHS

SINTWA
3HL

0330XI
AVM

SOMOVZY
UILIN

CIANISEOZ
MBLBNLIOA

DINOBLIFTI
HLUA

SINSNZUNSVIN
"MSLLINSNYYL

JO
INVYS

OL
SLNIOd

OALYNDISAO
WOUS

C3UNSV3N
JUV

S39VLIA
Tv

"YNNGLNY
WOLNVHd¥

OLN
62

T3NNVHS
NOONILYHadO

SI
USLLINSNVEL

JUHM
NOXVL

VIVO
“UBLLINSNVHL

JO
WOLLOG

HIM
SONOdS3YYOO

LNOAVT7
*S31

0N
“Q3S0dX3

TUY
SIOWIOA

SNOWFONYG
:NOLLNVO|

uaiandny
yamod

uaiditL
uatanoa

uaLdLLoy
(uve

'
vOIA

OIA
BOIA

201A
A009

1NdLNo
Az

z

$0
1

Od

AO
‘AMBLL

VE—
2v

AGES
HO

AGS
‘AVALL

VS
+

IV

o1gn
y

LS
I

o1on
v

ON2
L

J

o
l 

"9d SNOLLDAN
NOD

TWNYS
LX3

‘AOOL 
31V1d

AGL
E

SLV1
d

ba
(ANOud)

BNITLN0
SISS¥HO

fo

SLNAIW3IN
SVAW

JOVLIO
A



°
 

.

“NOILISOd 
3.1V83d0 

NI HOLIMS 
31VNad0-3NNL 

¥B3AIZ03U 
“2900 1d NI SaanL 

wnnova 
Sv "NO HOLIMS 

4330-NO"ZOV 
Id NI YOLOWVNAG'OAL93SNNOD 

AUZLIVE
ON 18S 

40 3NVU4 
ONY 

CG3LVDIONI 
LNIOd 

N33M139 
SWHO 

3YV 
NMOHS 

SANIVA 
WIV 

“O3AOWSY 
31V7Id 

Y3AOD 
HLIM 

UBLLINSNYUL 
JO M31A 

NOLLOD

|
 sonvisieau 

ONIUNSVAW 
3404398 

ANSLLVE 
3AOWSY 

:NOLINVS
AG 

O31vH3d0 
SI

au 
N3HM

RESTRICTED

(avau)

CONVH 
Y3tMdNY 

uamod 
sayenog

ends, 
aFvjenoa 

PEED 
EET

POA 
€O1A 

OOO'SO! 
BOIA 

oos'9 
ZONA

eo 
000'02

.

} 
000%!

0900's 
cop's

/ 
20 

+0! 
godz 

o0Rli 
NIdO 

22
\ 

4 
ff 

4s 
4 

poled 
}7°

fo) 
2 

oe ee 
Oo 

>
ei\pzye

92 22 8262 
OF 

: 
S20 

Nd 
YOLONYNAG

, 
Nado. 

eegee 
soOMd 

¥ 
—

/ 
“9S0 

3a isuls 
2é. 

310 O02 
|

 °
- 

LOIA 
101A 

eeoees
a 

F 
€l_pt 

St

4

; 
L_ LAR 

SRARS 
|,

/ 
wan 

jn 
2 on ne

J

nado’ 
if 

Nada” 
Xs

(019d 
40 

MIA 
Nid 

.
aLVNadO 

SI 
IOIS 

Av 
13N

NaHM 
Obey 

N3d0
oany 

isara 
Oran 

GNodas
SOIA 

QOIA

‘

oos't! 
(376¥L 

33S) 
1019d

1 
SNOWOSNNOD 

TWNUZLXS

(1NO¥ 
3

)

3NITLNO 
SISSVHO 
i

RADIO TRANSMITTER BC-604-(*)

SINSWFINSVAW 
JINVLSISAY

TM_11-310



TM 11-310RESTRICTED :
RADIO TRANSMITTER BC-604—-(*)}

PRESETTING i

i. Install required crystals in order of
channel numbers: lowest frequency in RIGHT END VIEW OF TRANSMITTER
socket I, highest in 10. Print channel ow DOOR TO PANEL ANDO SWITCH CONNECTIONS.

numbers in space beside buttons. ATOR PRORCEND OF SET O INGER WHEEL
2. Free all buttons, turn tuning gang ca- ANTENNA

pacitor to max clockwise position and TRIMMERS.
release selector locking screw. ciate Ol]

3. Turn METER SW to 3.and TUNE-ANT CUR sw
to TUNE. acres

4. Depress selector button for highest fre- - C129 Oa
quency to be set. Turn RECEIVER TUNE- 4kQci3z0 Ney
OPERATE sw to RECEIVER TUNE. C13 Os coer

5. Slowly tune gang capacitor for max imum aQcisz
(max) meter deflection. If two max are ciaa 7
found, tune to the higher. akQcis 4

6. Change METER SW to 5 and retune gang ca- eal
pacitor for max. (Return RECEIVER TUNE- cise Ole bit
OPERATE sw to OPERATE between ad just- 11}Oe138 ey
ments.) a

7. Depress selector button for next lower
channel. Keep a finger on button being O-*SELECTOR Lockine screw.
released to prevent it snapping out and T
altering the adjustment. Repeat steps 5 ae tunine
and 6 for all channels being set, going CAPACITOR ADJUST
from a higher to next lower channel. SCREWDRIVER SLOT

8. Release last button, carefully keeping a BAET.
finger on it and depressing an adjacent
button slightly. Turn gang capdcitor to
max clockwise position and tighten se-
lector locking screw.

9. Check setting of each button by slightly “rocking” the
gang capacitor. Retune any channel on which max meter de-
flection is not obtained at the setting determined by its

e push button.
©© 10. Throw TUNE-ANT CUR sw to ANT CUR. Adjust antenna coepling

to min (clockwise rotation). Connect a regular or dummy
antenna. Turn METER SW to 6 and RECEIVER TUNE-OPERATE sw

CHANWEL to OPERATE.
SELECTOR Il. Depress any channel button, start transmitter by pressing

microphone sw, and adjust corresponding antenna trimmer for
TUNE max on panel meter. Repeat for all channels.

2 12. Using any channel, adjust antenna coupling for a max meter
un deflection, then reduce coupling until reading drops to

half of max.
4 on 13. Throw TUNE ANT CUR sw to TUNE and determine which channel

has greatest meter reading. Restore TUNE ANT CUR sw to
reat eurren ANT CUR. Using this channel, adjust antenna coupling for

6 max on meter.
2 q 14, Recheck adjustment of all antenna tuning capacitors as in

11.
a wren 15. Place TUNE-ANT CUR sw at TUNE and check meter readings

PHONE against the following table. .

METER SWITCH ! 2 3 4 5 6
POSITION

CERCUIT Tripler Ist RF Rect. Doubler P.A. Total Plate
Grid Grid Grid Grid Grid & Screen
Cur Cur Cur Cur Cur Cur

METER READING
(20mc ) 20 80 20 25 15 60

METER READING
(27.9mc) 30. 45 25 40 20 60

FRONT PANEL



TM 11-310 RESTRICTED

RADIO TRANSMITTER BC-~604—(*) —H
ALIGNMENT

ALIGNMENT OF Ist R-F AMPLIFIER
|. Remove top and bottom cover plates, lay trans-

mitter on its back, andconnect for operation.
2. Install crystals for channels 0 and 79,sock- \

ets | and io. vios 107
3. Turn RECEIVER TUNE-OPERATE sw to RECEIVER IST AUDIO C)] Lue ius

TUNE, RADIO-INT sw to RADIO, ON-OFF sw to ON,
TUNE~ANT CUR sw to TUNE, and METER SW to 2. ; cis3

4. Depress button 10. Meter deflection shows
that oscillator is operating,

5. Turn Ci07 to minimum (min) capacitance o0si--
tion.6. Turn METER SW to 3 and accurately set channel () cue L107 Li06
selector buttons | and 10. (See presetting @

CRYSTAL cis? viog
OVEN

. procedure.)
cna

ALIGNMENT OF RECTIFIER
}. Set METER SW to 4 and depress button 10.
2. Adjust CIS3 and CI57 for max on meter.
3. Loosely couple wavemeter of Frequency Meter S| @ AsSet 1-129-(") to -Lil8 and Ltd. Tclol yy (9)
4. Tune wavemeter for resonance dip on panel ; Ocwe

meter. Wavemeter setting at dip should be
1/6 of channel frequency (4.65 mc for channel

vi03.

TRIPLER

vlog

) POWER AMP.
79),5. Depress button | and adjust LI!8 and LI!9 for Mot Ke

“ Max. . \SSSEMY
6. Check frequency as in steo 4. Panel meter a

setting button should occur at a wavemeter PUSHBUTTON COUPLING O

ALIGNMENT OF DOUBLER . TOP VIEW
1. Set METER Sw to | and depress button | 0.
2. Adjust CLi4 and CLE6 for max on panel meter.
3. Loosely couple wavemeter to LIE06 and LI 07.
4. Tune wavemeter for dip on oanel meter. The

wavemeter setting at dip should be 1/3 of
channel frequency (9.30 mc for channel 79). ALIGNMENT OF TRIPLER

. Set METER SW to § and depress button 10.
2. Adjust Ci20 for max on panel meter,
3. Depress button | and adjust Li08 for max on

panel meter.
Luo-um 4%, Replace bottom cover plate and repeat all pre-

5. Depress button | and adjust LI06 and L107 for
max on panel meter.

6. Check frequency on button | as in step 4 with
wavemeter setting of 6.67 nc.

Fy

oo DOOR TO PANEL ANDO SWITCH CONNECTIONS.

TANTENNA ANTENNA vious adjustments.

COUPLING ALIGNMENT OF POWER AMP.
C127 Gi La |. Set METER SW to 6, REC TUNE-OPERATE sw to

OPERATE and depress button 10.
ace 2. Adjust coupling LIIO to LIIt to min setting. |

cizo-+ Gs 3. Connect an antenna to the transmitter.
4iQcis0 sts 4. Plug in microphone and depress mic sw. Mic

Ci3i—e 5 sOr sw must be depressed for steps 5 to 13. Re-
al@cise lease between steps.

Luo coIL 5, Adjust C126 for min on panel meter. .
C133 G7 TRIMMER 6. Depress button | and adjust LIIO for min on |

alQcisa FROM NERE. 2ris¢ meter.
ci3s-# Oo “xs 7. Depress button 10 and turn TUNE~ANT CUR sw to

i0l@)ci36 eeren ANT CUR.|e 8. Adjust antenna coupling for max on meter.
9. Reduce coupling until meter reading is halved.

10. Adjust C136 for max on meter.CO-SELECTOR LOCKING SCREW.
Il. Depress button 1 and adjust Cl27 for max on

ji __l meter.
12. Turn TUNE-ANT CUR sw to TUNE,

GAPACITON ADJUST 13, Shift alternately between buttons 10 and |,
SCREWDRIVER SLOT making adjustments to CI26 on button 10 and
IN CAPACITOR SHAFT. L110 on button | for min on meter until set-

RIGHT END VIEW : ting of CI26 is the same for min on bothbe buttons. +



TM 11-310

RADIO TRANSMITTER BC-604-(*)
RESTRICTED

,
|

Ea
:

g
(ay

)
YSLLINSNVYL

JO
M3IA

NOILO3SS
ONV

dOL
mE]

AS
$

ES
4

_
OIA

gq
m]

3
1!

ENFWLAPEIN
OD

s
paenenesol

l
al

q 
[ 

SNLLVaAIdIO 
10tL 

t 
'
 Aye 

64/9),

=
TLSAYD

7
1)

oa
sil

l
rer

y
~

i)
Oo.

ioe
1

:
BG)

OO
SB

IL
lee

7a7§
|

;
L

'
w22!

6)
6)

|
'

{|
1°

e)
|

Loa
2

i
'

1"
'

aT
'

“QO
'

[fo
t

tbe
On

z
:

2@
©2'c@

2
2@

e
2@

2
2@e

;
{

ee4
wpnis'

,P2
of

ale\
9a:

£519
)

18612
}

leone
AN

'

Ne! 
J 6

) 
i ~ 

—-- 
“ 

‘ <

Ss
-4

<—
V-Y

NOIL
IIS

ZoIn 
S19

ee

ANO
AV

SLU
Vd



dae: 
A 

SRY
ya 

NM 
KATY

“Al 
6

ea 
St

cars
WF!)

Teese

RESTRICTED

rn‘ap
i

wold 
dD)

pet 7 70H 
SOSA

101

RADIO TRANSMITTER BC-604—[*)

GSAOWSY 
YSA00 

‘YSLLIWSNVYL 
4O 

WOLLOG 
JO 

MIA

LNOAV) 
SLUVd

TM 11-310



RESTRICTED

bp)

<

RADIO TRANSMITTER BC-604-#)- SCHEMA’
SHOWING MODIFICATIONS DURING N

T H nae
OSCILLATOR IST RE ‘ RECTFIER t

vor VIO ' voz
WV T-1640619} ciso VT-164(1619) i cos VT-641619) \

2 3 4
8 8 g3) . 3

re) - I 28 J { 2 &. 2-

° e fl 7
2 3 q
2 =& 8. 2 = / z

° j 24 2
r 4 o
3 T iL 3 '

ry 2 3 Satie ot 3 ‘
z {berg 9 ‘

RIO6 Ala? REZ [mas

t —
Lis) t

«

is

«

APPARATUS LEGEND — cu} fcx 0.003 uF 800 IM SOLUF 800 Puss, Rig 500 yw mr tt
108 ELIMINATED IN LATER UNITS. 18320 UIUF MAX AIR GAP 0.025" PGI TRANSMITTER: R150 250004 IW MAG ‘
©103 0.0001 uF B0Ov C184 © Q003uF B00 ¥ PG103 SYNAMOTOR RIL 100,0000 1 Mic
C104 0.0005 uF 600v CIS OD03LF BOO PG104 DYNAMOTOR Rib2 20000 Bw ACK
C108 ISUUF SOOV C18? 20 UF MAX AIR GAP 0025" AISd 834 OW ee, « ae
ia 350 LAF MAX AI GAP 0.025" GIS® 0003 LF 800 v Rise B34 TOW N a oe

fo] Ci3 | 60M MAX AR GAP 0.025" 159 GOLF 3009 RIO! 100.0004 V2 W RISS 10,0004 aw «
j CUS GOLF MAX AR CAP G02" ELIMINATED IN LATER UNITS Rioz 10000 20w ay ia taooeo»CO BOLL MAX AIR GAP 0.025" I$, 9a00LF B00 v RWS 25Q000" tw " x 3CIS2 GOLF MAX AIR GAP 0.028" i 0 «can v RIOS sQoo0A 1/2 w Bethy 88 Be cee € rf

C156 | GOLUIF MAX AIR GAP 0025" set ELIMNATER 1N LATER UNIT! RIS 2800004 ew S101 ANTENNA SWITCHING cra
107? ELIMINATED IN LATER UNITS. LIMINATED tN LATER UNIT! RIC 1606 100426 $102 ‘CYNAMOTOR STARTING 8

RIOT lOQooor 1/2 Ww 5103 RECEIVER DISABLING ep}C108 0.0008 LIF BOO Diol PUSH BUTTON ASSEMBLY RWB SOA V2 $104 RADIO-INTERPHONE Pi ;
ELATED IN LATER UMTS TO CRYSTAL SELECTORS RWB 10Q900" 2w E} —4 .

Cull = O803 LF Goo ¥ O10 R10 lobo YZ w TRANSFORMERS. yu 2 | a
Cuz 0003 UF B0OV ONE PUSH BUTTON ASSEMBLY RIL 10004 tw Tio. AF INPUT Es Z| Es
Cia 20,4MF MAX AIR GAP 0028" TO ANT CAP SELECTORS Anz wa vw 1102) AF OUTPUT
CHG 2048 MAX AIR GAP coz” bIz0 RIS 1.04 OW
CHT QO0duF 800¥ OZ ANT CUR-TUNE Ria 300000 2w TCO} ANT CUR THERMOCOUPLE Lt
C18 a003LF 80 v DIZ2 RECEWVER TUNE-OPERATE RIS an y2 Ww .
C120 20 ULF MAX AR GAP G025" D123 RADIO-INTERPHONE. Rng 300000 2w TDW OVEN THERMOSTAT PaC121 ORO UF B00 ¥ 0124 ON-OFF POWER SUPPLY RIT $Qo00. Sp enmaes
Ciz2 0.003.uF B00 ¥ 0125 METER SWITCH RIB 38,000 100,000.20 CARBON
C2} OCU 300 126 TANK-OTHER USE -ADCED. Rig 200. 20 VOL vT6a(er) Mec, R120 Rai
Clas ODO 200 £101 PILOT LAMP RIZ0 200A IW » VO2 VT-66 (619) Jack ~~
C125 40M MAX AIR GAP 0.037" Rizi won yaw ViOd-VT-1640819)
C26 | 20.UUIF MAX AR GAP C025" FHOl 1/2 AMPERE FUSE Rizz 250,000 Iw VOM VT- 1651624) e 202
C127 WOME MAX AIR GAP GOrss VOS VT-6at6i9)
CiZ® 100 LIUF MAX AIR GAP Q0I95" V 106 VT-164(609)]
C129 10 LRIF MAX AIR GAP 0019S" S101 MAGNETIC MICROPHONE VIO? VT- 16411619)
C10 100 LF MAX AIR GAP QOS” J102 CARBON MICROPHONE VOB VT- 16411619)
CIS) WOOLESF MAX Am GAP COISC132 100 MUF MAX AR GAP 00195" Y801 CRYSTAL HOLDERS : NeW OTHER USEC133 O0.UUF MAX AIR GAP GOI9S" Clr 1ST RF PLATE CHOKE To FT 2ai-a Fe
C134, 100.LUF MAX Alf GAP 00105" C102 OSC PLATE vuO ~
CSS OOF MAX AR GAP 00195" LIO3 1ST AF PLATE TUNING
C136 100.LAF MAX AIR CAP COWS" L104 MODULATION QYNAMOTOR pias: lay . CK
C137 O54 800 C105 RF CHOKE . \~
cise GULF BOON (106 DOUBLER PLATE TUNING S01 GOO3 LF B00 v
C132 OULU 800¥ LIOT —TRIPLER GRID TUNING 502 00031" 800 v “ 4 TANK
C9 OSuF 600V (108 TRIPLER PLATE TUNING €40% 000317 800¥ etree on caneR “ns
co 3OursOV LUG POWER AMP TUNING
cml O51 8OOV LW ANTENNA COUPLING wACKS
chads ULF 600 ¥ LEG POWER AMP ANTI-SING 3301 OYNAMOTOR
C22 Quis OV Lar OSC CMD ANTH-SING 3802 DYNAMOTOR
Cus OSur ebov LNB DOUBLER GRID TUNING
C144 WOLF SOV RECTIFER PLATE TUNING QYNAMOTOR DM-37- _2ey
C5 2a Woov
Cae ab03 uF 600 v ANT CUR-TUNE METER CeO! 0003. B00V
Cia7 {7A BOO CeO2 GOO3LF BOON
cus ap0sur Boo v PL 50004 SIDE TONE CONTROL Rue 304 YEW 483 0.003 LF s00¥
C8 Q00LLUF 1260 v 147 1p00" 20
ISO QOOLLUF BOO v RMB 000% Yaw

J8r DYNAMOTOR
4602 DYNAMOTOR

.

Schematic

7



ON nis CR EID “oo a

RESTRICTED , TTM_11-310
RADIO TRANSMITTER BC-604—(*}

RADIO TRANSMITTER BC-604-%)- SCHEMATIC DIAGRAM
SHOWING MODIFICATIONS DURING MANUFACTURE

ond ener i oT TTT TTT Te TTT TTT TT a qa oes 7
I DOUBLER H ' TRPLER ! AMPLIFIER i
! viOw i ‘ viod. i ‘viOa H
} VT46406%) 1 1 VT4649619) t ¥ 14690624) 1 iTi nN i ded AN’
t t 1 T :
1 1 2. a 1 ra
: } j ' yy a71 s

¥ / , 1 - nan Lie ° z
st} Heo F / 2 =sf oH #8 y & : $- 3 =o . Fe ' = herd g a GNO

= v gi F bs
9 - | ew <7 LIRe

z T NEW
H ? <z T i 18T iy

rt
RiOB

Ais?

me [UTE DXSwitcH

& s° . 2 \“8 RId4 Fa
1ST AUDIO TIT 2. NO AUDIO ty a 2
hs , ig} ves pias | ‘ [vrisanem cw | [yl renee NN [orenare

+F t ant Diek L go cme
— 5 AR

x Fy RECEIVER TUNE 3 ri
8 2 4 - H my

# * RADI INTERPHONE “a * ON FO a1 ANTENNA
° ° ° ---4 I

a ri 2 a ‘ A a 3 "ou « ana +01) BATTERY (+)
3 4 ozs hw } Le | 2 cacuNo ERAtT)of « 3 NT = RADO| 3 : \ 4

3 3] z| rt cies H I eee
| ’

TMs a — RAE oroi= sine roNe an rc“ Le | gS NTERPHONE
NTR i » ®SoureuT

Zcwo 303 [ Ure eimcevens
a nr "| Lee 1 {Osan

REC OSABUNG |||. Local, Mec

Pasa)! FE RELAY fi he CONTRA.
pew Te | SCARBON Nac.

5 Le 14 {REMOTE
it ' ! MAG MIC

resRI
T* 1 SCONTROL,
L.new OTHER USE E re bared

.

05aw neg ne93 TOIO!
IN LATER UNITS, Tank OVEN HEATERS ‘OVEN
N LATER ore ‘THERMOSTAT

DM-37- 26 VOLT DYNAMOTOR seo2

VT-165 VT-164
RMA TYPE 1624 RMA TYPE 1619

.Schematic 4

7



TM 11-310

Part of SCR-538-(*)

CHASSIS OUTLINE

BOTTOM VIEW OF PG202 SHOWING
ARRANGEMENT OF CONTACTS

+ 220V
260n 0.25.0 OPEN

840. gis 13 FONT r to.20
? ek fe [5 42)$ ! ¥ 2823

. Ay
ean 4.30

| PG202 ]

INTERPHONE AMPLIFIER BC-605-(*)
BC-605-A

BC~605-D

RESISTANCE AND VOLTAGE MEASUREMENTS

7

Reference:
TTM 11-600

PG20!

(IST STAGE)

| CAUTION: DANGEROUS VOLTAGES ARE EXPOSED ‘
LAYOUT CORRESPONDS TO LEFT SIDE VIEW OF INTERPHONE
AMPLIFIER INPUT IZ VOLTS. ALL VALUES ARE MEASURED
FROM DESIGNATED POINTS TO CHASSIS. ALL VACUUM TUBES
IN PLACE.

REMOVE DYNAMOTOR AND DISCONNECT BATTERY BEFORE
MEASURING RESISTANCE.

VOLTAGES MEASURED WITH ELECTRONIC VOLTMETER
Mn=1000 OHMS

PIN VIEW OF PG 201

270.1. OPEN 7 75
AY LFAM

°

rer OPEN
v202

(2NO STAGE)

a



syDWaYSS 
ca

RESTRICTED

| 
; 

Tt: 
l 

; 
J |

LA 
v2 

| 
210A 21 

LL 
A008 

af sono 
c0L> 

Mefiv 
C82 FORD

| 
L 

Lees 
I 

ol 
| 

WOLOAVHAG 
AP? 1089n 

A000 
sf f00'0 = 2043 

au wv OO zy
| 

| 
t 

a 
4.000 

sa $00 
1013 

‘Fevitiew
9] 

j 
l 

I 
W3L1l4 

Ad C087 
ee 

‘ONd 
BOLOMYNAG 

Z202o8
| 

j 
2 

W324 
AT 2007 

DATs GY INCE 
10298

t 
| 

w3LHE 
AK 

1087 
ve OLA 

2OTA 
rar

| 
ries) 

i
l
 B

h
\ 

| 
| 

| 
10d WOUND? 

ZAIOA 
Eze

{ 
| 

ANGLNO 
Sv 

2OEL 
s3mONe 

vorr
1 

| 
i 

A000! 
wf E00" 9082 

Atal 
24 1024 

SwOns 
core

| 
I
 

A G00 
at foNO 

§6608> 
TUFASOTENVEL 

=
 monsoND 

iA 
ZORr

| 
' 

i 
AOS 

MT000 
SRD 

JONG 
HOEKYD 

IEF
A0Ob 

a £000 
CO8D 

AVIZN 
LEVIS 

NAG 
02S 

~ 
wr

f 
A 0001 st f00% 2083

weryo 
A000 

a £00°0 
108) 

an ctooee 
id 

‘Ws Busan si ozs
a

 
v
y
 coon

onan 
enone 

@ 296 
re 

2 
Ponre 

newness 
we 

zs 
Tees 

eb 
a epee me 

aAVT 101le 1023
°
 

~
. mentee 

ceanacenecne. 
1 

7
202 94) 

CCH 
HP eoeRoere 

i 
WOLOMVHAG 

A 21 1049" 
mf v coves aes 

MOLISE 420-80 
1020

102 96 
10z0 

cote 
Seiendie 

oh plies 
Wades 

on _ 
B2A714 

AH 
POLY 

mORwZ 
ize 

AO 
Ne 

21z>
BINS 

AK 
COLT 

MSEwvi 
ize 

A0Ok 
a

1
 E00'O 

=
 

8Iz3

fel 
420 

60 
wantig 

Ad 
2007 

Mw 
Oe IRE 

Aom 
MZ 

o1F>
(+) auaiave 

1 @ 
a 

a 
U2LWa 

AM | t0g9 
mzv 

Core 
OZ 

A009 
af SO 90z5

Id 
s 

Meiv 
Coder 

tere 
Acne 

a S0 FOrD
OwLNOD 

‘ 
2 

Mew COO 
§=6sOeN 

Ace 
af 0 C0025

DN sz) @+ 
wove woLomWMAa 

«Le 
Miv COFOSZ 

10z0 
A009 

af 0 ZEOzD
wah 

2s 
$2 

soa; 
et 

RES
$00°0 

9043 
mo 

ry 
u

Tounod 
| | 

e 
3 

3 
£00°0 

$02 
mai wooo 

vere 
A008 

TSO 
16F>

jonse “| | 
= 

° 
00°90 

wD 
BM Voo'on 

cory 
SeOilsvavs

| 
;
 ‘ 

weg 
aesT 

svENaay
8

 
“

i
=

ie
wrh—

é
AAA

| | 
1023 

wee 
wore

{4

|_| 
if Ts

—) 
awaiive 

et

) egaaays 
7] 

r
| 

voz 
s 

Se
\ | 

2 
bb 

g sé 
on

J 
. 

1 aNOWA
| cozr 

. 
F 

oT 
goer

| 
what 

oF

mode 
wet 

° 
. 

ae 
g 

oe 
619) 

3dAL 
WHY

= 
” 

4 
-

| | 
|

 
3 

83 
33 

hOI-LA
= 

s 
t

, ane NO 2! I 
6 

sin
IMO ba 

NE

ET auaLN! 
\°T 

02> 
wen

om cfel 
a 

4 +
LINOVWA 

| 7 '
 1 

{1
1 

tt
SI 

>t al iy 
v

| |
 

. 
2A

2 
noguv>

nogev> 
. oe 

wer
210m3u 

|
 
'

ila] { { |
mowed 

6) OF 
WVEOVIC 

SILVINIHIS 
-@-SO9-39 

UIIZIIdNY 
3NOHdYILNI

W307 
—

INTERPHONE AMPLIFIER BC-605-(*)
TM_11-310



RESTRICTED : TM 11-310

+ RADIO TRANSMITTER BC-610-(*) 4
BC-610-A , Reference6 Ide(* BC-6 10-8 :

Part of: scr-299-(*) BC-6 10~(*)= BC-610-C TM 11-280
BC-610-D

RESISTANCE MEASUREMENTS OF TRANSMITTER R-F SECTION
, eee

RESISTANCE MEASUREMENTS TO CHASSIS —— ———
All tubes removed.
A-C power cord plug removed from PL¢. Ci2
Speech amp. cord plug removed from PL,.
All other plugs in place.
Any tuning unit in place; BAND SWITCH

at corresponding position.
MODULATOR BIAS control fully clockwise. .
CW-PHONE switch at PHONE. T ——F
Position of other controls immaterial. 6
NOTE: For additional measurements, re-

fer to par. 25 and par. 26 of I Il- @ 9 VT-220
280. "/620-4/Z0R

Reference to fig. 5 on page 5 will be e OL
helpful in measuring resistances and mM.
checking continuity of control cir-
cuits, transformer primaries, and re-
lays. Pp

| | On 75/4A

Vj Vo
VT-107 VT-1S

. IOMA 90M

¥

\.

14

‘TOP VIEW

tDeperds on position of rap on Ry _ At = 1000 ofs
*Measured to pita 2 of Pkg of BC-6/0-D

Fig. 1.—Resistance measurements—tr-f Deck. i
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-_ .
The voltages in BC-610 are DEADLY,andextremely

high voltages are also present in the antenna cir-
cuit when transmitting.

Never tape down the interlock switches, or by
any other means seek access to the interior with
power applied to the transmitter. Always remove
the A-C power cord from Pl, before working on the
interior of the transmitter.

Also since bleeder resistors 00 burn out, it
is smart to check that the high voltage charge in
the filter capacitors is discharged. To do this,
proceed exactly as follows:

1. Connect a length of insulated wire secure-
ly to the chassis. The wing nuts will be found
convenient.

2. Touch the free bare end of the wire to:
a. Either of the vacuum capacitor clips

which are located on top of the large
tuning capacitor ({Cyy) on the R-F deck.

CAUTION

. TM_1]-310
RADIO TRANSMITTER BC-610-(*)

b. The terminal lug at top of the feed-
thru insulator between Vj 9 and Vj, on
the R-F deck. (Point "X" on fig. i.)

c. Front terminal of large tubular resis-
tor (R,,) at end of Modulator deck. near
Tz. (Point "X" on fig. 2.)

Because of the hazard to life no voltage meas-
urements have been indicated in this manual and it
is strongly recommended that none be attempted.
However, paragraph 2e of TM 11-280 contains in-
structions for a safe procedure in checking the
high voltage supply for operation. Any other meas-
urements are not only dangerous but impractical
due to inaccessibility of pertinent points of
measurement.

Tracing of any source of trouble ‘should be
possible from resistance measurements as given on
pages | and 2 and in paragraph 25 of T 11-280
Any departure of panel meter readings from the nor-
mal values shown in the table below can also serve
as a guide in localizing trouble.

The final amplifier neutralizing condenser C,
has been adjusted at the factory. [nthe even
that its setting has been disturbed, readjustment
may be made as follows:
I. Insert tuningunit and associated tank coil for

highest frequency band.
2. Disconnect the two leads from transmitter to

the Antenna Tuning Unit, 8C-729.
3. Be sure PLATE POWER switch is at OFF.
4, Set PA GRID-INT AMP switch to PA GRID-
5. Set PHONE-CW switch to CW.
6. On speech amplifier BC-614, set NORMAL REMOTE

PHONE switch to NORMAL (applies to BC-6I4-D
only),

TRANSMITTER NEUTRALIZATION
age cannot be applied to the power amplifier
during the neutralizing operation. ‘

8. Turn FILAMENT POWER switch to ON, and allow 30
seconds for warm-up.

9. Turn EXCITER PLATE POWER switch to ON.
10. On speech amplifier 8C-614,set transmitter con-

trol switch to TRANS ON.
li. Depress key and adjust tuning unit controlsto

resonance at some frequency near the high fre-
quency end of range.

12. Slowly tune PLATE TUNING thru resonance with key
depressed, and observe dipon GRID CURRENT meter.
This dip should not exceed 3 ma.

i3. If dip exceeds 3 ma; adjust C,, in smalb steps,
7. Open covers on top of transmitter. This oper- checking as int2after each adjustment until

ates the interlock switches so that high volt- minimum dip is obtained.

OPERATING CHARACTERISTICS

Meter switch Normal Limits
Measurement . Meter position reading | Max. Min,

Filament voltage Fil. VOLTAGE - 6.0 5.3v 4. 9v

Buffer-Doubler plate current LATE. «| BUFFER-DOUBLER*| 9. 9, o5 ma
Int. Amp. grid current GRID CURRENT] INT. AMP. GRID 3 ma 8 ma 2 ma

EXCITATION INTERMED FATE
Int. Amp. plate current PLATE AMPLIFIER 150 ma | 175 ma

P. Ae grid current GRID CURRENT! P. A. GRID 65-80 ma 50 ma

P. A. plate current (PHONE) P. A. PLATE 250 ma 260 ma | 200 ma

P. A. plate current (CW) P. A. PLATE 290 ma 300 ma | 200 ma

Mod. plate current (no mod.) MOD. PLATE 40 ma 50 ma | 35 ma

Mod. plate current (100% mod.) MOD. PLATE 200 ma

Line voltage 115v 125v 105v

L *Some sets were erroneously marked OSCILLATOR.
3
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VE46A vT95 VT100
RMA TYPE RMA TYPE RMA TYPE

B66A

RESTRICTED

2A3 807

Fig. 6.—Schematic—h-v power supply.

(+=)06

VTEI45 VT-218 VT-220
RMA TYPE RMA TYPE RMA TYPE

§Z3 100 TH 250 TH

BC-610-(*) TUBE BASES, BOTTOM VIEW

“7 @© & 6) © ® ®6éVT-46A aL.
RECTIFIER °

~o—!
“olllwox 4 3 z

¢o—t
x 100} 115 o—

CAP.
Vg , SS To =VT-46A $e, ee ba.sv | 3

RECTIFIER

OVERL
OAD 

REL
AY

LOCK
ING 

RELA
Y



RESTRICTED

ay 
POs 

aia 
a0n——

ONIMILIMS 
Y3.13" 

ls
 

{LL 
MIA 

30H

INIYYNS
11d 
-

Sas
or|

-
a

;
ing

| 
wpe 

MBIA 
Nid

nM ANESTH 
— ons 

| $8 eins 
Ti 

oe Ole
Td

go 
{Jor 6[h a

m 
9030

7NWd 
“IO¥LNOD 

11 
*@ 

vw) 
248 

He’ zag
yaddn 

[1 Soa 
MBIA 

30H

if

-~t 
4-44©

 
Desi 

@G

” 
OE 

!

Oo

aN 
Ssrul 

S
ann 

|f id
 

oe 4 5

.
Be

yal4lioay

st} 
SVI-LA

ic 
aa 

=

ot 
7 

37900°0. 
5

s'2000Di 
w900'0 

, 
: 

:
T 

woo00s 
=> 

2am 
Some sfa00'

Ono 
© 

Bs 
82.28 

|
 s/t 

z. 
s

PALDO 
Me oO 

zi 
t 

{ vooog 
[
 F 

le
sa 

vooL 
¥

 
2 

Wooos!
oy. 

€ 
ri 

t 
Z 

3 
je

—_— 
8 YOLVY 

INDY 
JOVIIOA 

> SYOLVINDIY 
JOVIIOA 

~
NOILD3S 

4-4 
st1o"0 

LL 
6EI-LA 

fw 
6EI-LA 

6EI-LA 
.

a
) 

q

. 
625 

9 
UT. v2y 

eS 
- 

A

iP

?
4*1100

0°0

ay 
ts 

~

£ 8 
Fiz00°0 

3tZ000 
alt 

2S0 YBLSVN
4a 

8
 &

 OWY 
Yd 

TWWNI4 
dWY 

dd 
321VIOSNYSINI 

¥3T1ENOd-w344Ne
N47 

yatte 
OZz-1A 

|O0I-LA 
OOI-LA 

SII-LA 
wooo

~ 
‘A 

A 
. 

A 
I

| rat

ct

|
 

. 
|

er 
re 

ee} 
ee 

2
eo 

eo 
oo 

eo oe 
eo

BS 
es 

Bes} 
ss 

=
Mr

: 
wooo02 

= 
1

1 
+t 

oz: 
5

oo
)

iS

\ 
so000meY22 

Ly 
Sua |

 [SEs

|
|

s900'0
ied

|
 

iP

! 
° 

U 
g

 Lo
|

 
nie 

1 
€

aig
S15

§

|
 

= T
l 

= 
2S 

22 
FT

1 
ore. 

. 
Sao 

oral
{
 

a! 
2 

&
 G



TM_11-310
RADIO TRANSMITTER BC-610-(*)

RESTRICTED

NOILD
3S

JON

AGzl-anve 
-~Ss4

AGZl-dnwS 
-%S4

AG2i 
-amvoz 

-
 

&
s5

AGZl 
-dNWS2 

-
 

2
4

AGZ1-dMvS2 
-
 's4

ONIHDL
IMS

Y313
N

LN3UYND 
GIYD 

- 
Fas

TaNv
d

TOHLN
OD

yadd
n

ONIHDL
IAS:

AD
-

NO
H

YyO.LWIN
GONSIZ-

LA
Y3AIN

O

@

S6-L
A

‘A

VANY
d

TOYLNO
D

Y4aM
01

.

yOLVTINGOW
y3AlHGa

Poito
yalstioay

gIZ-LA
S6-1A

Svi-1
A

a
la

(244
OL

iN

st
——

oO
OO

_
1

6
g

,
é

a
Ss

v
€

2
i,

AlddMS
UMd

t
N

o
€s1

OL
|

vst
|

2)
You

Wsh
wD

!
i"

a]
|

;
2

-
z|

HOLIMS
HOLIMS

<
MBIA

370H
WOOTURINI

* 
2tms 

a) 
‘ V | 

a wat 
\

L
a

u
ONIHOLIMS

°
*)

(le
:

~430-
NO.

UM
I

el
l

Ta
sNveL

‘
t

a]~
I

7oe
4s,

=
”

=
i}

o

Be 
\ 

| 
— 

C7

|
CT

sevfant
Iser

|

UMd
M071:

nee
.

aa
[

‘
MGIA

HOV
22y

gqily
re

Ca
re

x)
Ey

H
30

x
A

x
se

hota
i214

is
\

toy
mS

OMS
EMS

lms
EW

aoa
001

=
=

a
Ad

doef
ep

+
a

Ho
s

T
of

E
-

(on
EF]

ms
Otms|

Bh
sue)

[=
ls

H
=

MBIA
BIOH

a
tne

en
Ja

aS
eS

es
ge

€
1

MIA
Nia~{————]_|

=i)

+
bus

ous
:

as
“s

aa
i

a
?

Pa!
é

LS
be

ag
oT

‘\
Ss

”
kar

"Ina

, 
22) 

ozy 
Si

‘
a

3
7

L_
ivoo!

Ooi
{

F
|

2
en

ees
T

t
bes

T
T

1
@)@«

>®
Y@®©

2)
Gest

7)
5

G)
PO'

s:

\
=

Llp
oP

1
°°

7
,

ao

Fc 
f
 +» 

¢
 a)

dd
ag

a
a

L
J

wNU
D

oo.
1

6
a4

Tha
+06

oO
nadine

4
Taw

“Ta
n

pUe
ot

}
wit

ia
En

d
4

Fr
c

e
s

244

ww
e

carl He
!

110
}Ooi6f)

as6

‘Wh

4
o
a
hd

=

Err}

wie1030

roe! nHtne
"

co
t

MBI
A

JTO
K



i
109

Cz)
Ne
;[

cog
gily

balk
hia|

OC
aie

Os
Ut

E

div’ 
2 ‘ » . € : ' : W

) a wa] 
= 

<< 
tJ 

he
__ 

ial 
ms 

Ms 
Ems 

IMs 
ot 

in
 

3 
4 as Ing 

M3IANId
ownoumsain 

|| 
|

 
Im) 

atom 
om, 

Co) 
on 

+
 as. ons! 

2b, 2 ou 
-
 re A

INawwND 
11d - Sas 

f 
z 

t 
wat DOW

7

ONIMDAIAS 
W349" 

jap 
POT 

ara 
rr 

ee 
Ving 

Ing

Thbhtuhd 
ates ~ ens 

# ens 
— 

M3IA Nid 
| 

a 
2a ae 

ROT Gs
w 

3
 

lee 
7 

a0 0 
ares 

Ol a5 ae Hor ese
TaNVA 

TOHLNOD 
wa 

¥
 * 

Tx: 
wat 

es 
rte 

ct
Sg) 

a8 
"Fa 

MUIANId 
MBIA 

F10H 
jee

_| 
@® 

> Ges 
OKO 

C 
0 © 

© 
G)'st 

;
|

 
:

Cal

Oy 
|

 elt
>

 
83141938

3
 

5 
El 

SVI-LA
ater 

a,

+
 

P 
< 

=
sz00OgL

=' ° 
a900'0

E
i

ae
oe.

bso1
“no

by 
> 

t 
Z 

= 
je

NOILD3S 
4-4 

fi
 

—? 
SYOLVINDIY 

JOVLIOA
1970 

Fe00 
6EI-LA 

6EI-LA
625 

a5

Nees
a4 

+ 
t 

avo
©

 $s 
#1200°0

N 
evoke 

#
 

OZ2-LA 
=

 |OOI-LA 
OOI-LA 

GII-LA
On 

MIA 
Om 

6a

Nin
gA.

Ow
sf 

PTS
a)

--- 
4---. 

2
)

6(aye rd

Kt) 9A
~—4

Vl

S10
Qh ag

fd),

(8 qd

(e)% 7

*

a 
Nos

oO 
su 

a
S

 
ee} 

oe
ae) 

33

Q 
Se; 

es 
.

a 
Bey

[4 
- 

vo0002
ve) 

925
= 

poovoit?> 
SH9 
i
 Su

=
 

#900°0 
Se

< 
s|g_ 

i 
az:

5
 

+

Qa<qa

\



RESTRICTED | —_— 
” 

2-019-Dd 
HOWeYyoG—g 

“By
” 

YOLVINGON
Re SAs 

BIZ-LA 
+

w
a

m7 
i
 Sy

tf 
ttn 

7
8] 1d 

1
oranyAe 

ws 
Be 

J

NOILD3S 
GOW 

| 
my

y

(root 
\

+?

he

¢ 
i
 

oz. 
r

8? eng 
on 

|
 i 

2. a
- ¥OLY"INGOW 

to 
u31s1LD3y

@I2-LA 
S6-LA 

OL 
Svi-iA

& 
"a 

249 
ob 

A)

a 
——— 

__ 
_ 

_ 
é 

M3IA wove
6 & 4 6 S$) & © 2 1 aegns ume 

1 
pial Pe 

Mar
|

 
NO tsa OL 

| 
r 

MN 20a
vst 

$.

tik 
|

 
- 

oe
- 

t 
tg 

He sO
t 

x!Z| 
MOLIMS

HOLIMS 
< 

M314 
3704 

- 
MOOTW32NI

re 
Pal 

G 
lay

avOTW3A0- 
ska 

Lesa

AS@i-anve 
~Ss4 

ams 
a 

Merg/ di, | 7 Ltd Ca 
——> 

~ 
MIIANId 

MGA 39
AG2I-anvg 

-%s4 
ie he el | 

! 
- 

ONIHDLIMS 
. 

ba
€ 

Ae 
~440-NO, 

UMd 
erg 

kar)
ASat-anvoz 

-&s4 
I 

= 
peers 

re 
foe!

AS2i -anvGz-Fs5 
we? 

Po 
| 

- 
i te a ed Le 

a)
ASat-anvgz~ 

's4 
3] gt {# 

| 
J 

anessray We Osa; sapp—p00! 
6} ay

; 
a} + 

srl sz 
Bry (a Pasi 

ete Oe
Tt 

, 
AH 

rN 
,

zy} Sve 
sell 

Teer
“3NWd 

TO¥LNOD 
w3M07 

+
s 

8
 

oO

renal 
*| 

Bag 
24,

= 
ad i 

A
MIA 

HOVE 
Rs Oar 

sue 
7001 6

w8

NuD 
ore 

fe ott 
He cD asg

101d 
Wa 

M3IANId 
a 

MINA 
310H

tn 
in 

e = he
Pe -—---—p—-— 

°
= 

= 
+ 

; 
F35 

& 
J

ONIMDLIMS 
W319 

;
LN3UMAD 

114 ~ Sus 
Iw 

an 
tn 

om 1 4 59e) ) po b—P———_—-_—_ 
ala OWT ee 

Nag 
he

DNIND AINE MRA g 
i 

7 MIA Nid 4 
oa 

a bi 
tal

i 
(ee 

ao 
8 

ma Bs ome 
zag 10 60 eg

. 
' 

Le hs be 
ae 

Bs 
a e_-O

aNWd 
IOYNLNOD 

! 
4 ci 

7 d 
MANIA 

MIVA TION
uw3adN 

| 
aa 

1d 
.

[

—- 
I 

I
©) @ des. 

OKDKO) 
y 

2) Gist

J

4a

vse 
‘s

7
 

a. 
a 

4D 
- 

7 
ow



RESTRICTED

——+}-—---] 
MGIANID

ONAN SUED Lad ~ ms. 
ving 

Ina
mops 

OH 
as 

Be 
ro! 

6G} nae

aNvd 
TOY¥LNOD 

set 
sss 

te cH 
Io

yaddN 
M3IANId 

MIIA 
F10K

:

2

ew 
vv

(
 

=| 
y3tdiloay

8 
eS]] 

|
 Spi-La

8 
a 

lee 
zy

° 
g 

=
5 

im
_ 

779000
200°0 

. 
3 

aN

3 
abe | 15 

i900 A ana 
25 ale 

S5ake #1900°0
q 

OD 
+ 

Bish 
85.28 1 s/P 

z | os
PALO 

4
 

PANO w4 
a 

i 
ssoosey 

(8 
z

Pau 
voor 

SuD 
. 

oo0si 
. 

f
€ 

ra 
€ 

a

NolLoas 
4-8 

. 
|_| 

| 95] YOLY INDI 3OVIIOA 
SHOLWINDFE 

SOVLIOA
ey 

7 
GEI-LA 

toe 
CELA 

GEI-LA
2000 

ela 
vata 

A 
wel

vey 
|

4
a

rt 
y, %5 

Ela
os 

l 
KR

Si5 
$TM1000'0 

!
L 

avo 
Ul, 

“
 

}
* 

eg 
s200'0 

sz000°0 
280 

UBLSWN
eC 

3 & dWv umd TWNtd 
INT Rie Savana! 

waTanod-uadung 
4OL-LA

r| Hote 
E 

Oe e-LA 
9 Un 

Ol, 
6A 

3900°0,

i3

ct

(6) 8744.

#000 
=>



TM_11-310
BC-610-(*)

RESTRICTED
E5z<FE°ralFS

0-019-D@ 
DHowWayss—"6 

“Bry

SNIHOLIMS
M9 

~3NOHd

yOLWINGON

S6-1A

AGZl-gMvE 
~ 

Sy

AGZI-dnwG 
—*s4

AG2I 
-awvog 

- 
Ess

AG2-—aMvG2 
~2$4

ASZt-anvse 
-
 $4

‘T3N¥d 
TONLNOD 

YaMO7

ONIHDLIMS 
MALIN

aNd 
TOY¥LNOD

NO
031¥901

SV
Hti

(N74 
oO 

;

1

¥yOLY 
TNAGON 

YyaATEad 
t 

yal 
41.034

@le-LA 
GS6-LA 

SPI-LA
Lay 

Na 
(M241 

OL 
Sa

ie 
ere 

re 
ee 

eee 
a 

ee 
7 

MIA 
wova

MddNS 
UM 

.

6 ‘
 4,9 

Sh 
€ 2 

4 Means 
¥s 

' 
reg 

ear
YI

|
©

Yrs.
ae

eas
Se

Pll!
210

as
AANAA 

I 
fi

 
° 

ww] 
O

t 
Wsy 

2 
|

 
wes 

6
 

ma 
pile 

OD 
aes

t 
- 

2! 
awit? 

Doe Tot 
@Ot are

2 
= 

HOLIMS 
w

i Te 
ie

 i
HOUIMS 

z |
 

7. 
wooTUa 

LN
13834 

ma | 
Sms 

Yaw

averuano 
fe 
i
 

ve,{ 
oe]? 

il fe 
-

MS 
, 

a) 
AN 

z 
3

amie 
Ue 

oa dt 
ONIHOLIMS 

AaTOH
Lolg 

0 
[epee 

jie 
~

 
et 

M3IA 
370

a
 

{—4-—-4—+ 
; 

C 
5 

Lid 
SNVEL 

tag 7
; 

(ASIA 
4] 

ane
pe mo 

2
 2 2 2

 1 sd) 
30H 

Fa t0!. ZOtas

tm

a
°

J|e¢ee
a3|

ca
1s,

sul
ser

ime
pOe

vO
}

ama

+
 

OOS 
| 

7 
bee 

lind

Ztyf
Svi

e
ua

ely
a

ae

tT 
serfisy 

Tce

ee] 
ae 

9 
S32

rere 
sent 

yt] 
lie 

Slrag 
Se

umd 
07] 

+ 
Zag 

z4

om 
[ 

MBIA 
WOVE) 

zz5 eily 
= Me 2H ag Fee 

Oe
AON 

a
 

Y
 RX 

i. 
NYO 

ic of 
—5, 

su5-pDo 
60

awd 
1oNd 

W4 
tne

vay 
mS 

mS 
ews 

MS 
EW 

h| 
wet 

tins 
oe pl? Oe

ot 
re

 a 
mn 

mn 
ee 

1
 

MBIANIA 
oe 

MIA 
310H

- 
+ 

= 
a(n) 

| Sins 
Otms) 

LJ

lz
|

en 
i" 

ew 
ww 

8
 

(_ 
—

 TAHA BION

a

——— 
;

| 25 
elag 

me aN 
fi 

Vag 
Ing

6us 
1 29 

e 
aoe 

aaa 
28 

Dei wo}
Sms 

iz 
én 

1" Se de 
° 

oO ol sam
. 

w 
lB 

oH 
me Ts OR 

aes 
Bw, fo: Oar

ve 
1

voot|
voor

|
Ss

ra|
ed

=
wie

Sits
arte

copa

y- 
| 

TT 
MGIANIG 

MIA 
3104

t2y]92y 
{

--44—-—--+_ 
— 

— 
~~~ 

ee 
ee 

ee 
ee ee ek a 

ee 
ee 

eee 
f

z1@ 
04 

6) 
@

 ¢
 

*) ©
 @

 
G)'st

j

LT [a

Ls
)

v

2 
H

I
Nig 

BSry 
2

awa
y

[|
f

os
e



RESTRICTED T 11-310
—

RADIO RECEIVER & TRANSMITTER BC-611—(*);
BC-611-(*) « BO-611-A, BC-611-B, BC-611-C

Reference:
Part of: SCR-536-(*) TM 11-235

vi V2 V3 Va Vs

a ts ot ‘or ot ist 83 Bt zen , VOLTAGES - POINT TO POINTane wa se a Oc
5 V.M.

PART REC. | TRANS. RANGE
Ras Ry 0 0 3
Ry 0.2 0.5 3
Ry 0.2 0.7 3

-sbn 84 -38t 7 “84 ae BF Rs 0.1 0 3
BOTTOM VIEW OF CHASSIS Rg 15 90 300

45-8 35-8 45-R O-R O-R 42-R 42-R NOT O-R NOT 4a-R Ry 0.2 0 3a7-T “30-1 e7-T OT ST 70-7 70. USED O-T USED 28.7 Re» Ry 0 0 3

eat “ot lat | SE) “oR ior ey tl ot [or 228 70-7 Rios 11 de 35

° ee Sear wet ait an © Silt me i sili ° Ras? Ray io 30
cs C:—, ‘25

8a 66 1a ‘ARO AER A "ABA ‘Aaa “Ad ae R 65 0 300c PA AH 8h fee BHe f ff foe Bi eR 45 0 (5)' | 300
o-F “4. “oR O-R |4a2R | OF NO. 90-8 4-8 | 6-8 O-R GSR) 7K R 15 15 30
0-T O-T 0-T 0-1 |70-T |.4-T! USED ar-T 0-T | 14-7 87-T 70-T| 70-7 ; 18

-2-R -6-R ~6-R O-R O-R “10-8 90-R 45-R jar 50-R a7 Rag 18 0 30
O-T 0-T -2.5-T 70-T O-T -10-T 0-T 67- 1.4-T 87-T 70-7 R 0 0 3

FRONT VIEW OF GHASSIS ad 65 60 300
NOTE:- VOLTAGES WITH SUFFIX ‘R’ MEASURED IN REGEIVE POSITION. Rot 5 5 30VOLTAGES WITH SUFFIX 'T’ MEASURED IN TRANSMIT POSITION. Ro? 0 0 3

23
Fig. 1.—Voltage readings. Roy 0 | 3

Ros 0.1 0 3
Readings with "A" batt voltage |.4v, "B" batt voltage 90v under load. R26? Roz 5 5 ;

1
Measurements above taken between point indicated and chassis, using Ce 5 . 80 300

1000 ohms/volt meter. Filament and bias voltage read on 30v range, Cy 24 * 80 300
all others on 300v range. fs 0° ; ;

Measurements in point-to-point chart at right taken across the part, Cy 0 0 3
using meter range indicated, Ce 0 1.3 3
NOTE: Do not attempt to take measurements across parts not listed Cus 50 90 300
because of likely damage to circuit or tubes. Cy 0 75 300

Cra Cig 0 ) 3
Cu? 27 0 30
Cia 80 0 300
Cro Coy 0 0 3
C, *0.2 0 3

ANTENNA CURRENT METER DUMMY ANTENNA CONNECTION Cos 0.2 0.2 3

0.1 0.1 3ANTENNA CHANGE-OVER SWITCH cs 385 80 300
DUMMY ANTENNA Cog 40 85 300

CHa CAPACITOR CONTROL . Coq 80 90 300
SSIS Cos 95 0 300

MOUNTING SCREW 2 0 10 30

* Depends on bias connection.
GLAMPS 1 -Late BC-61I-C.

< -@ 6+
# [ist iF erimany—oag TEST UNIT [-135-(¢) ll Seewer | rene
s TRIMMER i i

& | 1ST. I-F SECONDARY { Cg) A| TRIMMER TEST case a ° wt, = ?
@ | 2 NO I-F SECONDARY Pel | == Saw eee o~
=| TRIMMER —— as, = GE °= S © -|
& TEST STAND FT-252~(«) LOCKING EARS . =

l HARNESS TERMINAL BOARD Fig. 2.—Test Equipment IE~17—(*)
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RESTRICTED ; TTM_ 11-310
a . = RADIO RECEIVER & TRANSMITTER BC-611-(*)
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TM_11-—310
RADIO RECEIVER & TRANSMITTER BC-611—(*)

1. The following method
where trouble
seepage.

a.

RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES ; s

WATERPROOFING BC~611-(*)

is recommended in cases
is encountered due to moisture

Spread a small quantity of Permatex, avia-
tion type, Permatex Co., N.Y., or equal,
over the sealing rubber of both bottom and
top covers,
Close bottom cover and press it firmly in
place while tightening the hinged thumb
screw. Be sure this screw is tight.
Insert a fiber washer under the screw which
holds the top cover to the chassis. Close
cover and tighten screw.
Remove cover of "Press to Talk" switch as-
sembly. Spread a thin coating of Permatex
over the rubber surface (side making con-
tact with case) and replace the cover. Be
sure themetal frame is snugly screwed down.
Remove bakelite cover from both mouth and
ear pieces. Squeeze a smal! quantity of
Duco cement, DuPont de Nemours Co., or e-
qual, on the diaphragm of both pieces (dy-
namic type only )and spread out evenly with

2.

3.

finger. Allow to dry several minutes and
repeat witha second coat. Allow thecement
to dry one-half (4) hour before replacing
bakelite covers.

f. Remove the neoprene grommet from the an-
tenna insulator. Fill the inside of the
grommet with petroleum jelly, Chesebrough,
or equal, and place back on the insulator.

Steps have been taken to procure and stock, at
various Signal Corps Depots, kits comprised of
the following materials suitable for the above
outlined modification, which may be requisi-
tioned through the regular channels:

1 gross Washers, fiber, 5/16" 0.D., 3/16"
1.De, 1/16" thick, Pennsylvania Fi-
ber & Specialty Co., or equal.

8 ounce Permatex, aviation type, Permatex
Co., N.Y., or equal.

| tube Cement, household, 54 fluid ounce,
DuPont de Nemours Co., or equal.

8 ounce Jelly, petroleum, Chesebrough Mfg.
Co., or equal. .

The above kit of materials is sufficient for
maintenance of fifty (50) sets for one year.

OCSigO Maintenance Letter No. 13.

FAILURE OF Cag

Capacitor C 9 frequently short circuits.
¢? If replacement is necéssary, alsois replacemen

Remedy

check for damage to resistors Ry, and Raye Replace
them if necessary.
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TM_11-310 RESTRICTED
SPEECH AMPLIFIER BC-614-(*)} =z |

RESISTANCE MEASUREMENTS

All plugs and tubes removed.
Transmitter control switch set at TRANS. OFF.
SIDETONE switch set at ON BC-342.
NORMAL=REMOTE PHONE switch set at NORMAL.( Applies

to BC-614-D only.)
Both GAIN controls ful] on.
Both RECEIVER CONTROL switches set at AUTO.

Measurements are tochassis unless otherwise indi-
cated.

VOLTAGE MEASUREMENTS

Readings taken on lowest suitable range of 1000
ohms/volt voltmeter.

Voltages are nominal D-C to chassis unless other-
wise indicated.

Line voltage approximately i[7v A-C
BC-614 connected as for operation in SCR-299-(%),

but with transmitter PLATE POWER switch OFF and
transmitter control switch at TRANS OFF.

SIDETONE switch to ON BC-312 or ON BC~342.
Turn transmitter FILAMENT POWER switch to ON.

MODULATION LIMITER ADJUSTMENT

Readjustment should be made only in the event
that MOD LIMITER control has been disturbed; no
adjustment in the field is recommended unless an
audio oscillator is available. If necessary, ad-
justment is accomplished as follows:

1. With BC-614 connected to transmitter BC-610,
set transmitter contro] switch at TRANS OFF
and SIDETONE switch at OFF. (In the case of
BC-614-D, also set REMOTE-NORMAL switch at NOR-
MAL.)

2. Turn FILAMENT POWER switch (on transmitter) ON.
Remove metal plate on front panel covering MOD
LIMITER control (R sy) screw adjustment.

4, Turn this MOD LIMITER contro! to the extreme
counterclockwise position.

5. Turn transmitter control switch to ON,and make

sure that the transmitter is completely tuned
and loaded (250 ma on PA PLATE meter) for high-
power phone operation. Adjust MOD PLATE cur-
rent to 40 ma without modulation.

6. Feed output of 400-cycle audio oscillator into
DYNAMIC MIC jack SO,9,. The "hot" lead should
be connected to No. 3 terminal of this jack,
and the ground lead to No. [| terminal or chas-
sis. CAUTION--Output of the oscillator must
be sufficiently attenuated at all times to
prevent overloading the first A-F stage (V,,,).

7. Adjust mic gain control and/or audio oscillator
output control until MOD PLATE meter reads
225 ma.

8. Turn MOD LIMITER control clockwise until MOD
PLATE meter reading decreases to 160 ma. This
completes the adjustment.

OUTPUT LEVEL METER (Mjo,) ADJUSTMENT

Early models of BC-614 were equipped with this
meter, and a screwdriver adjustment (R, ) is pro-
vided on the rear apron of the chassis. Adjust
for midscale deflection (Odb) at 100% speech mod-
ulation of transmitter. 200 ma on MOD PLATE meter
of transmitter BC-610 indicates 100% modulation.

COMMON FAULTS AND CORRECTIVE MEASURES

PROTECT ION OF OUTPUT LEVEL METER (My 1)

To prevent excessive deflection of OUTPUT
LEVEL meter when keying with sidetone, the follow-
ing change should be made on equipments having
this meter.

Remove the brown ground lead between the meter
and ground at the ground end. Connect this end to
the unused center contact, or OFF position of SIDE-
TONE switch section |01-B. This part of the switch
is the right section as viewed from the front of
the speech amplifier.

Read just OUTPUT LEVEL meter.
Ref: OCSigO Maintenance Letter No. 30 (1943)
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Fig. 3.—Schematic BC-
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Yio4
4 VT-231 VT-231
AMP THIRD A-F AMP

& PHASE INVERTER 9 ojn¢
FOURTH A-F AMP

3

5 2
\5)

Ss
=)

1

o

TO RADIO
¢,0.0luf TRANS

c iol 8C-610-0109 + THROUGH
Cho Su = fL202 TOa0uf ° PL203

TL Clos CHiot Cia
= a 

O.01pf

ioe t 107 >
VT-23! HIGH VOLTAGE RECTSIDETONE OSC

lea 6.3
TO Ti93

chematic BC-614—D.

*

BOTTOM VIEW OF TUBE BASES SHOWN

(2) (3) ©)

Ce) OgOLALSO
KD) Om O
VT-80

QD
Q @)

t

NEL 0
Om.

2vT-231 vT-233vT-94 VT~103
(RMA TYPE 80) (RMA TYPE 6U5) (RMA TYPE 6$Q7) (RMA TYPE 6SN7-GT) (RMA TYPE 65R7)
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RESTRICTED TM 71-310

7

Part of: SCR-509-(*)
SCR-510-(*)

RADIO RECEIVER & TRANSMITTER BC-620-A_
4

RESISTANCE AND VOLTAGE MEASUREMENTS

a

Reference:
TTM 11-605

BOTTOM VIEW
OF CHASS!S

PRESS MIC BUTTON WHILE
READING VOLTAGES AT V;, Vo,V9,ig

METERING SOCKET
(SEE ALIGNMENT PROCEOURE

VOLTAGE MEASUREMENTSFOR
AT THIS SOCKE T)

FRONT

NOTE: ‘B’ VOLTAGES WILL BE HIGHER
(F VOLTAGE REGULATOR IN PE-97
iS NOT OPERATING.

NOTE
Us

legolin lyin (bepeltason Bohage yin khepends
Fig. 2.—Resistances—

power cable plug.

2. peorAto PAs é
Meg? q

Fig. 3.—Resistances—
Internal Battery
(BA—41} plug.

KEY TO SYMBOLS ON FIG!
*-WITH ZERO VOLTS AT PIN 7 OF METER-

ING. SOCKET.

NM-NOT MEASURED

@-SOCKET TERMINAL USED AS TIE OR DUMMY
LUG ONLY. NO-TUBE ELEMENT CONNECTS|
TO THIS LUG,

#-OEPENDS ON LEAKAGE THROUGH C3;

Mw = i000 OHMS

Fig. 1.—Voltages and resistances—tube socket terminals.

RESISTANCE MEASUREMENTS

Volume control full on.
Meter switch at OPERATE.
Channel switch at A or 8.
SW-10 and SW-i1 ON.
All tubes and BA-41 removed.
Handset and power cable disconnected.
Values are nominal and are measured between point

indicated and chassis, except where noted.
‘vTvM = ELECTRONIC VOLTMETER

VOLTAGE MEASUREMENTS

Use PE-97 with fully charged i2v storage battery.
Fresh battery BA-4] installed. Tubes in sockets.
VOLUME control full on.
Meter switch at OPERATE.
Channel switch at A or B. .
SW-10 and SW-I{| ON.Handset plugged in.
Voltages measured in "RECEIVE" position except at

transmitter tubes V,, \ Pa Vas Vago
Voltages are nominal DC and are measured with

between point indicated and chassis.
VIVvM

é-
1
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T_11-310 RESTRICTED
RADIO RECEIVER & TRANSMITTER BC-620-A —"

FREQUENCY PRE-SETTING PROCEDURE i

APPROXIMATE SETTINGS “A” CHANNEL LOADING coIL
[CHANNEL Al | A2|A3 | 44] 45 | A6 [POSITION OF UNDER CI

No. |81/82/83/84|85]/B6e| PINS IN Ly CHASSIS ———
WHT-BLK

0-19 13.0] 20/20/20] 1.5|5.0 ry
20-29 | 5.0| 2.8/4.0] 2.5| 2.0] 3.8 6 sae
30-39 |5.5| 5.0/4.5| 45 |4.5| 5.0 4 B'CHANNEL see TABLE
40-54 | 6.0} 5.8, 5.5] 5.2|5.2| 5.8 3 FOR FOSITION
55-74 |6.9| 6.8| 6.5| 6.0|6.2| 6.5 2 ON-
75-80 | 7.4| 7.8| 7.2] 7.0|7.8| 7.2 1 WHT-GRN __NECTOR PINS

NOTES: TURN PANEL METER SW. TO‘OPER3 SW.~I1
——: TO‘ONZ QUICKLY ADJ. A6 (B6) FOR MIN. IF

SET A&B ADJUSTMENTS AS SHOWN IN A6 (B6)1S NOT STILL NEAR APPROX, SET-
TABLE OF APPROXIMATE SETTINGS. ING, GO BACK TO STEP @).
TURN POWER OFF WHILE ADJUSTING
LOCKNUTS. READ “CAUTION” ON PAGE 2. REPLACE SET IN CASE (SW.-10(10) SW.-11‘ON’), RETUNE A6 (B6)

. FOR MIN. WITH ANTENNA.
TURN SW.~-10 & SW.-I1 TO ‘OFF’ & PANEL
METER CONTROL SWITCH TO ‘CHECK:

*#STEPS(@ TO@ MADE WITHOUT MIC.
BUTTON PRESSED.
STEPS @ TO © MADE WITH MIC.
BUTTON PRESSED.

CONNECT VT.VM COMMON LEAD TO
CHASSIS (NOT PANEL).CONNECT
PROBE AS INDICATED. S* ADJ. A3 (B3) FOR MAX.PRESET LOWER FREQ. CHANNEL FIRST. \= J +(2)Noise IN HANDSET; OR

a TUNE FOR - ONVTVM BY MaNecTING

#/.\ ADJ. A6 (B6) FOR MAX. AS IN @.
IF NO MAX. IS FOUND NEAR .
APPROX. SETTING, RETURN
A6 (B6) TO APPROX. SETTING.a1LV1

d'Vd

PANEL METER CCHECK’ OF R36_AND R37. sPOSITION). a

@
CHECK VOLTAGE AT PIN “3

= OF ‘MS. IF_GREATLY LESS

g

‘

@
 

@
t
v
_
 

€
9

GIN
S 

YAX
IN

©* _) THAN IN @, GO BACK TO @. a.

Se. 9
| A,

ADJ. A4 (B4) FOR MAX. AT ANY
PIN “5 OF *MS. ~>

6

' De

= m “Oe
Sw, 2 nQ>=== CAREFULLY AND SLOWLY READJUST |,

-TM© ) A2 (62) SLIGHTLY TO-6v AT PIN%4 |?
? OF ‘MS, VOICE SHOULD BE HEARD IN

HANDSET ON SPEAKING INTO MIC.

» a,
On Al (Bl) FOR MAX. AT

bd PIN “2 OF ‘MS.
ADJ. A2 (B2) FOR
MAX. AT PIN“3 OF
MS. ON LARGEST

PEAK NEAR APPROX. NOTE:- BEFORE STEP © , CHECK
VTVM=ELECTRONIC SETTING. NOTE CRYSTALS. READING S OULD BE

VOLTMETER. READING. APPROX. -I5V AT PIN “I OF ‘MS.

2 . a
4

' @g

e @
.

ev_
2

ABBREVIATIONS:

‘MS.=METERING SOCKET. ‘ISO
 

SNV
UL



RESTRIC

TRANS. R-F PWR. AMP.

vA
VT-182

CHANNEL CHANNEL
‘o ~

z bi
a a

& =
= =

SW

fea

V5
VT-179
RCVR. R-F AMP.

Ve
T-1Vv 2

TRANS. BUFFER

{n
a

Ri
s

RED-8LU_TRZ as REO-BLU TR.
SW o>

Ye
VT-178

ROVR. MIXER

P PLATE

Me SEE 0.004 --
caBR 4 |

q roo
rLedf. 71 Go 6 1 C1

! 1Swe Pg eafou false
4 ») = 4 & 4

7 a?ce C3 iC? Gs3 Ceasad ‘ 8 5 eytl |
3 8 ttle

‘J '
cory ) ie ‘

= 56n
8 0.008 | 3ts

ny

NOTE:-CHANNEL SWITCH (SW, TO SWe) z Te
SHOWN IN CHANNEL ‘6’ POSITION, 6 =

IL; REO?

F ntMETER SWITCH
POSITIONING LUG (REAR VIEW) RED-BLU TR.= 2 ao

as
Oe zz 2

QO % r 8 So
“ P Q- OPERATE

SWITCH | C - CHECK
LEGEND |F - FILAMENT

7
 

|e

ite H
“To

ph 
(ss

Gsen 1
33 |

a my a mo TM
Fe = x ie} Pa : L_-
s ; 3 3 Nhouut C38 ig .

‘ < «
F gs a
2 jc sy F3

: WHT-RED TR
YELZ Re3

V7 
=

CH-185 3 >
RCVR. XTAL OSC.

2 I-F
= wae i 2.88mc a

2

© sw79 aot 3h \ te2 ois g FS $3
e [°) c=s* Yse

> .Ein “ik ORG?
| —— Cap]

fo i oodipat
XTAL_ SOCKET | 50 Ros

S02 JL AKAMA WHT-RED TR

Fig. 5.—Scl
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RESTRICTED TM_11-310
ITTER BC-620-ARADIO RECEIVER & TRANS

x \ V3 v4 MiICROPHONE WITH

' " VT -185 T-185 *PUSH-TO- TALK’
H | TRANS. OSC. TRANS. REACT. MOO. SWITCH

' AND PLUG
27M2

Rs > Si

| ¥ me
SWaP fa] (Yom ts Di SO suit 5W5 § fe] eS ae

A ey | }—f So
" C rm j ' “9 C R: ¢ 33 fre 4 of i , 2ail\e7 |C20 B=
or \ Se = Sar

LF -4 fa A) 4 r
1 r ‘

.

YELZ

ver, | J00n, C268

ray TM + +

“a [es3 WHT-BRN TR.2 2]
- WeT-RED TR.g ~ WHT-RED TR.g e

ORG?

NOTE:-IN OLDER SETS F,3 1S REPLACED WITH Rasy, Pwr a
. {88., as 2 POWER a CONT 7 S12"
2 Raat age CABLE PLUG {

” 5 | Fo 2 a Sw 30 —
“oO REO-GLU TR. i: REDD -6 |» BLKz .
10 AMP=250 vars <aN

WHT-BRN TR =

wry INTERNAL BATT. BA-41
asluf FE] onternac [| 0.01

ri} ey 3 BATTERY . "4

WHT-GRN TR LOE S01 232 E (eck view) |
t 3 METERING C30 > Fa P

ong SOCKET
S50 (BACK view) ae

WHT-Y

(Enver?) .
vfoi A) 20}! 10

We © 3a}, VT-185
YOs Oh RCVR. A-F
H } PW R. AMP.

£ 3g WHT
4

¢
zsos 6 iy
age e G HEADSETi 500 $ JACK

\) “er : .
CEE. z

3 Cy=n Ei
Sm gee

WHT-RED TRO

i

BLK-YEL TR.

4
ro

o

Fig. 5.—Schematic.

“Go
i

vita? (RMA Yepe NS}
7 RGVR. DIODE RECT. .

~~~ ge -—-- 4 & DC AMP,

NOTE:-
Ma 2 1000 OHMS

NOTE\- ALL COILS VIEWED FROM
BOTTOM OF CHASSIS WITH FRONT
PANEL ON LEFT.

CHANGES MADE AFTER SET SERIAL NO.5383 .
ON ORDER NO. 19917 -PHILA.-43 3

t Ras AND R44 ADDED
# Re REPLACED BY Raz (56 N)

Ria REPLACEO BY Ray (3.3 1)

TUBE BASES SHOWN IN BOTTOM
view.



TTM _ 11-310
RADIO RECEIVER & TRANSMITTER BC-620-A

“RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-509-510-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-620-A and
its associated power supply (PE-97~-A or 209.2}
has been added to the parts list of SCR-509-(*
and SCR-510-(*). Organizations having Radio Sets
SCR-509-(*) and SCR-510-(*) which lack Cover BG-153,
Stock No. 2Z3400-153, shduld requisition them in
the usua) manner. This cover is not removed when
the equipment is in operation.

Ref: Supply Letter No. 179 (1943)



RESTRICTED T 11-310

“a

Part of: SCR-506~A

RADIO RECEIVER BC-652-A

—

VOLTAGE MEASUREMENTS
Reference:
TM 11-630

Remove receiver chassis from case.
Remove crystal-frequency-calibrate chassis

(loosen connection to antenna post). Leave
units connected electrically.

Remove. bottom cover of each chassis.
J250 emt nt NAN po N p> ANY)

DYNAMOTOR 0M-40-4

(OR OM-41-4)

Connect proper battery (12 or 24 volts) to binding
posts rear of dynamotor. Receiver is turned
off by unscrewing fuse, FU-42, on the front
panel.

Ground pin 8 on Plug P302 to chassis.
Turn CW-MVC~AVC switch to MYC.
Turn CFC ON-OFF switch ON.
Turn INTERVAL switch to 20 KC.
Set INCREASE OUTPUT control to minimum.
Tune receiver to 2.0 mc.
Measurements made from socket terminalsto chassis.
Values indicated arefor supply voltage of [4% volts.
All values are measured in positive volts.

\_ Measurements madewith 1000 ohm-per-volt voltmeter.

CFC CHASSIS
BOTTOM VIEW

~

y

PAN
EL 

EDG
E

RCVR CHASSIS
BOTTOM VIEW

OSCILLATOR R-F ANTENNA

SECTION SECTION SECTION 3

PANE
L 

EDG
E



TM_11-310 RESTRICTED
“mi| RADIO RECEIVER BC-652-A

RESISTANCE MEASUREMENTS

(~ >

J250 CFC CHASSIS
BOTTOM VIEW

Oe
DYNAMOTOR DM~40-A

(OR DM-4i-A)

Disconnect battery. MN Narr NINN N EAN
Remove receiver chassis from case.
Remove crystal-frequency-calibrate chassis (loosen

connection to entenna post). Leave units con-
nected electrically.

Remove bottom cover of each chassis.
Leave tubes in sockets.
ON-OFF switch ON.

tTurn CW-MVC~AVC switch to MVC (at CW for X306)
Turn CFC ON-OFF switch ON.
Turn INTERVAL switch to 20 KC.
Set INCREASE OUTPUT control] to minimum,
All values measured in ohms,

\_ Measurements made from chassis to socketterminals.

PAN
EL 

EDG
E 

*

° 0.52

X306 \ 13000. RCVR CHASSIS
2209. 8 x BOTTOM VIEW

(t+) iwoCcon
7 4

6 5
° i20000

25000n~0.15 MEG.

OPEN
(300.n. MEASURED
TO PIN 8 OF P302)

* tiw

OSCILLATOR R-F ANTENNA 5
WwW

SECTION SECTION SECTION | 3 i)
WW
2
z
a

45000 "4000.4.



RESTRICTED TM_11-310
RADIO RECEIVER BC-652-A

ALIGNMENT

REAR oT 3ilRemove receiver chassis from case. T3068
Remove crystal-frequency-calibrate chassis

(Loosen connection to antenna post). Leave
units connected electrically.

Remove bottom cover of receiver chassis.
Connect proper battery (12 or 24 volts) to binding

posts rear of dynamotor. Recelver is turned
off by unscrewing fuse on front panel.

Ground pin 8 on P302 to chassis.
Turn INCREASE OUTPUT knob full on.
Connect output meter to SPEAKER jack.
Turn CW-MYC~AVC switch to MVC,
Turn CFC ON-OFF switch OFF.
Connect "low" side of sig gen to chassis.
Check sig gen with frequency meter at each setting

pe
e 

e
e

s
,

pro
c 

ee
e

OTTOM VIEW

JL. '-F ALIGNMENT

In the following keep output of sig gen
so that output meter does not exceed
25 volts.

WALA NDS.

[, WAVE TRAP TUNING

l. Sig gen modulated and set for 915 kc. Output
of sig gen high.

2. Connect "high" side in series with 0.001 uf

3 capacitor to Aster post. 5. Connect sig gen In series with 0.001
a Ad] e oe. uf capacitor to grid cap of V302.

. Just L303 and L302 for minimum output. 6. Adjust sec 1310 to maximum output.—

7, Adjust pri 7310 to maximum output.
8. Adjust sec 1309 to maximum output .————

9. Adjust pri T309 to
maximum output.

10. Adjust sec T1308 to)TV. 8-F ALIGNMENT

in
e a
iREAR maximum output.

BAND 2 Tai |- 1308 tell. Adjust pri T308 to
23. Set sig gen to 5.7 maximum output.

. me, modulated, 12. Adjust sec 1307 to
24, Tune recetver to 5.7 max imum out put.

me on BAND 2, VT-132, or 128 ~ -13. Adju’st pri 1307 to
25, Adjust C330 for maxi- / 130 maximum output.

mum output. 4 < l-F's now aligned.
26, Set sig gen to 3.6 I ReF ALIGNMENT

me. . Ro
27, Check receiver call- vTisi “ VT-153 or VT-169 BAND |.

bration at 3.6 mc. VT-131
31 A

Mf it Is appreciably Toe Tf Oo Gl = ee Series with 0-001 yt
82 oes ‘mn vite 4 On capacitor and antenna
put. Repeat steps {82 JOSC. BI post.
23 to 27, a @) © 15, Set sig gen to 3.33

28. Set slg gen to 5.7 \_s.7mq 3.33mCc_} , me, modulated. 3.93
mc and tune set to yreiss (shad saaue 6, Tune receiver to3.
5.7 me. |_6) mc on BAND |.

29. Adjust C315 for max i- 1 ving2 17, Adjust C328 for max|-
mum output, B2[R.F. Bt mum ‘output.

30. Adjust C303 for maxi- L303 18. Set sig gen to 2.1
mum output. ro) mec.

VT-168-2 \___gisnic-wavetrae J 19, Check receiver cali-O
)

V7 BF 0 ALIGNMENT (— NNarue zaawe) | \yT-209 bration at 2.1 me.
; T312 6 lf it is appreciably

31. With set operating off, adjust stug at
at maximum output as B2 |ANT. B! B! for maximum. out-
in 30, operate sig oO put. Repeat steps
gen unmodulated. q {5 to 19.

32. Turn CW-MYC-AVC mena Tear 20. Set sig gen to 3.33
switch to CW. : TOP VIEW mc and tune set to

33. Adjust C356 in T31) NX \ 3.33 mc.
for desirable output PANEL EDGE, 21. Adjust C314 for maxi-
tone. Either side mum output.
of I-F frequency may 22, Adjust C302 for maxi-
be used. mum output.
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ADJUSTMENTS OF CRYSTAL FREQUENCY CALIBRATOR \

When a tube is changed in the Crystal-Frequency-
Calibrator it will be necessary to make the follow-
ing adjustment of R208

SETTING OF R208

|. Remove receiver from case.
Connect proper battery (12 or 24 volts) to
binding posts in rear of dynamotor. Receiver
is turned off by unscrewing fuse, FU-42, on

f \ \ | front panel.
/ 3. Turn CFC INTERVAL switch to [00 KC.

4. Turn CW-MVC-AVC switch to Cw.
5. Ground pin 8 of P302.
6. Check receiver at 2 mc and 2.1 me crystal har-

monics.
* DYNAMOTOR 7. Throw CFC INTERVAL switch to 20 KC.

8. Tune receiver from 2 mc to 2.1! mc and count
the number of beats. There should be 4, one
every 20 ke.

9. If moreor less than 4 are obtained adjust R208
until 4 are obtained, one every 20 kc.

0. Next tune receiver to one of these 4 beats and
adjust R208 each way until the beat falls out.
Correct adjustment is midway between the fall
out points. When operating region is less than
120 degrees a check for faulty tubes should be
made.

SETTING OF C20]

I. When Crystal Unit DC-15-A is used,adjust 6201
until crystal frequency is exactly 200 -kc.
Connect frequency meter to antenna post for 200
ke pickup.

2. ‘When Crystal Unit FT-2U1-A is used,adjust C201 |
FUSE FU-42 to maximum capacity (red portion of - adjusting/ screw toward rear of chassis).

ADJUSTMENT L201 AND L202SPARE c201 N\
Fuse |. Turn adjustment screws on L201 and £202 out to

. VTIOS
Ne

J stop (extended), then turn each in 6 complete
turns. ,

SPECIAL NOTES

LUBRICATION and DYNAMOTOR SERVICING

Refer to TTM 11-630 for detailed information.

GROUNDING OF MOUNTING FT-253-A

It fs very important that the feet of Mounting FT-
253<A make good electrical contact with the vehi~
ete In order to avoid noisy reception during mo-
tion. Thoroughly clean the surface of the vehicle
upon which the mounting feet rest, using emery
cloth or sandpaper; then draw the mounting bolts
down securely.
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MO t POWER AND E/1/55/0N of? °\r4
VT-I75 switch at CW%. O eo fo)

+ POWER AND EMISSION 30 oo %%G
switch @F VOICE. 7%

* Depends on serrting
Of PA FIL rheoslar

PANEL EDGE-4

VR
VT- 200

: Ref Ha
son S06-A . RESISTANCE MEASUREMENTS Reference:

3 -—OperFobont
Open2 4 2 5 000at

O Oper
5

Oso eaten
caps vt-154

\oper

Tube socket terminals, top view

See schematic on page 5 for resistances of transformer and relay coils. ¥

VOLTAGE MEASUREMENTS

WARNING

THESE VOLTAGES ARE DEADLY. OBSERVE ALL SAFETY PRECAUTIONS. GROUND THE
CHASSIS. THROW POWER AND EMISSION SWITCH OFF WHILE MAKING CONNECTIONS.

Remove al! shields from transmitter and stand Connect pins | and 10 of Plug PI6I.
on its right end. Connect voltmeter to chassis (-) and points
Remove Fuse F-163 (upper FU-I2-A) and replace indicated (+). Use well insulated leads. POW-
cover plate. ER AND EMISSION switch at OFF while connect-
Plug in key and microphone. ing leads! Put one hand in yolr pocket, and
Connect I2v battery to pins 10 (+) and II (+) stand clear of meter and leads.’
of Plug PI6I. Turn POWER AND EMISSION switch to position

indicated, press key, and read meter.

Voltage checks using 1000 ohm/volt meter

POWER AND F163
EMISSION Left FIG4 L102 L120 V120~2 L142 T180-i T180-3

CAL & NET 1090 480 213 325 155 -46 0 ~30
CW 1010 510 2i4 340 155 30 0 0
CW FULL 1096 500 214 335 150 220 0 0
Voce + 1060 4US 213 310 135 150 300 -60

T Press mic button instead of key for these readings.
+ Connect voltmeter (+) lead to "cold" end of coil to prevent damage to meter.

=
1
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7.

13.

4.

3.

RESTRICTED

PRESETTING
PRESETTING CHANNELS A, B, C, & D.

Connect proper battery (12 or 24 volts),

Turn ON-OFF switch on receiver ON.

Remove the two large cover plates from front
of transmitter. Remove plate marked MO COILS
PRESET FREQUENCIES and arrange the eight links
according to engraving on plate and frequencies
desired on each channel A, B, C, & D. There
are two links for eachchannel. Replace plate.

Remove plate marked IPA COILS PRESET FREQUEN-
CIES and arrange the 4 links so that each
channel is set for the band Into which its
frequency falls. Replace plate.

Set BAND CHANGE switch to A.

Set METER SW switch to PA FIL-and adjust rheo-
stat INCREASE PA FIL with screw driver until
meter needie points to white triangle.

Tune receiver on CW to desired channel to be
set on A. Check receiver setting against
crystal frequency calibrator by turning CFC
ON-OFF switch ON and INTERVAL switch to 20 ke
and zero beating receiver. Turn CFC ON-OFF
switch OFF.

Set meter switch to IPA PL and turn POWER AND
EMISSION switch to CAL & NET.

Zero beat transmitter to receiver by adjusting
PRESET FREQUENCIES control A.

Tune PRESET FREQUENCIES IPA TUNING control A
to dip FIL & PL CURRENT meter.

Repeat steps 5 through 10 for band B, C, & D.

Connect [5 foot vertical antenna or Phantom
Antenna A-27-(*) to antenna post.

Set BAND CHANGE switch at A.

Remove p-a coil cover & set taps marked A, B,
C, & D to approximate setting indicated on
back of cover for the frequencies involved.

CAUTION: Be sure all taps fit exactly on
wires and that no short-circuiting
occurs.

15.

16.

\7.

19.

TUNABLE FREQUENCY OPERATION

ALIGNMENT
ALIGNMENT OF MASTER-OSCILLATOR

Set BAND CHANGE switch.to LF, POWER AND EMIS~
SION switch to CAL & NET, and rotate TUNING
LF=HF control to channel i0.

Tune Radio Receiver BC-652-A to channel 10
(2.2 mc). With AVC-MVC-CW switch set to AVC,
CFC ON-OFF switch ON, INTERVAL switch set to
100 kc and ON-OFF switch ON, adjust MO RESET
LF-HF control to zero beat.

Rotate TUNING LF-HF control and receiver TUN-
ING control to channel 4O (2.8 mc). If zero
beat ‘is obtainable by moving TUNING LF-HF

a

Set POWER AND EMISSION switch to tw 1/4 and
replace p-a coil cover.

Set METER Sw switch to PA PL.

Press Key J-45 and tune PRESET FREQUENCIES
ANTENNA COUPLING marked A for dip in meter
reading. If no dip is obtained remove p-a
coil cover and move tap on A slide one turn
either way and retune. Repeat this procedure
until a dip is obtained.

Turn POWER AND EMISSION switch to CW FULL.
Press Key J-4#5. FIL & PL CURRENT meter should
read above 4.5 but not over 5.5. If reading
Is low remove p-a coil cover plate and move A
tap one turn "higher" at a time, if reading
is high move A tap one turn "lower" at a time,
until proper reading is obtained. ANTENNA
COUPLING control must be retuned each time as
in 17.

Repeat steps 13 to 18 for bands B, C, and D.

Set BAND CHANGE switch to LF if desired chan«
nel lies between 0 and 50, or to HF if de-f:
sired channel ties between 50 and 125. Rotate
TUNING LF=HF control to 40 or 120 depending
on band chosen.

With receiver set to CW, CFC ON-OFF switch
ON, and INTERVAL switch set to 100 kc, zero
beat receiver at channel 4UOor 120 as the case
may be. Turn CFC ON-OFF switch OFF.

Turn POWER AND EMISSION switch to CAL & NET
and adjust MO RESET LF-HF control to ztro
beat. The transmitter is now calibrated for
channels throughout the band selected above.

Rotate TUNING LF-HF control to desired chan-
nel. Remove p-a coil cover plate. Set cen-
tral slider, T, to setting corresponding to
the chart on the p-a coil cover plate and re-
place cover plate.

Turn POWER AND EMISSION switch to CW FULL and
METER SW switch to PA PL. Press Key J-45 and
ad just ANT COUP'G LF-HF. for dipin meter read-
ing. Meter should read between 4.5 to 5.5.
If not,read just slider Tand retune ANT COUP'G
LF-HF control.

Index within |/8 Inch, then no further align-
ment is required. if error is greater than
1/8 inch proceed as in steps 4 to 7.

Disconnect battery and remove transmitter
BC-653-A from Mounting FT-253-A. Remove bot-
tom shield and inner shield covering coils
LIOO and LiO]. Inner shield is nearest center
towards the front.

If zero beat occurred in 3 at channel setting
less than 40, turn adjusting screw in LI00

one full revolution counterclockwise. If zero
beat occurs at a channel setting more than
40, turn adjusting screw in Li00 one full rev-
olution clockwise.
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ALIGNMENT (contd)
4

6. Replace inner and outer bottom shields tempor - 2. Rotate TUNING LF-HF control to channel 80 and
arily and slide transmitter back on Mounting note the meter reading. Disconnect battery.
FT-253-A. Remove back and adjust C126 located at upper

; right 1/8 turn either direction. Replace
7. Repeat steps | through 3. If error is still back shield temporarily, connect battery, and

in excess of | /8 inch repeat 5 through 7. note i-pea current,

8. Check HF band in same manner as steps | to 7 3. Repeat 2 until i-p-a current is at a minimum
except BAND CHANGE must be set at HF, coil for channel 80.
LiOl adjusted, and channels 65 and 120 used
in place of channels 10 and 40. 4, Observing the meter, rotate the TUNING LF-HF

control toward higher channel numbers. If
9. Replace all shields, mount transmitter in per-

manent manner and give MO RESET LF~HF control
a final adjustment.

NOTE: If MO RESET LF-HF control has to be
turned more than plus or minus 20 div-
isions from50, C106 should be ad justed
to bring its operation back to center.
To gain access to Ci06 the back and 5.
lower right inner shield must be re- .
moved. It is located at the lower
right-hand corner.

reading is constant or lower than 3.5 no fur-
ther adjustment is required. tf the meter
reading begins to increase above 3.5 the cop-
per slug in L121 will have to be adjusted.
Cease rotating control and adjust C126 again
for minimum reading noting whether C126 Is in-
creased or decreased.

Rotate TUNING LF<HF control to channel 80.
Remove top cover and adjust slug in L121 for
minimum reading. LI2! is at rear of panel
behind IPA coil links. If C126 was increased
in & turn slug screw in counterclockwise di-
rection and vice versa. Repeat 4 and 5 until
i-p-a plate current is substantially constant
over channels 50 to 125.

ALIGNMENT OF INTERMED IATE~POWER=AMPL IF IER

(. Turn METER SW switch to IPA PL, POWER AND
EMISSION switch to CAL & NET, calibrate with
MO RESET LF=HF control as outlined above, BAND 6.
CHANGE switch to HF, and rotate TUNING LF-HF
control from channel 50 to $25 noting the PA
& PL CURRENT meter. If reading is substantial-

Replace all shields permanently and siide
transmitter into Mounting FT-253-A.

ly constant and below 3.5 intermediate power NOTE: If CIZ6 is of the two plate type, set
amplifier is aligned. if meter reads ap- it at maximum and adjust LIZ! slug for
preciably more than 3.5 follow steps 2 through minimum IPA plate current. Disregard
6. steps 2 through 6.

MODULATION ADJUSTMENTS

POWER=AMPLIFIER BIAS ADJUSTMENT

|. Tune and properly load transmitter on Cw FULL
with either a vehicular antenna or Phantom
Antenna A~-27-(*).° Note ANT CURRENT meter
reading.

2. Turn POWER AND EMISSION switch to VOICE and
press microphone control switch. Note ANT oo
CURRENT meter and adjust RI77 until meter .
reads 1/2 reading noted in {. R177 is right
hand screw driver adjustment behind fuse
plate.

AUDIO INPUT POTENTIOMETER

|. With transmitter loaded and operating on VOICE
as in2 above, adjust R!90while talking loudly
so that the antenna current increases 20%
over the non-talking value. A sufficiently
accurate setting can be obtained by turning
R190 counterclockwise to stop and then 1/3
turn clockwise. Ri90 is left hand screw
driver adjustment behind fuse plate.
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SPECIAL NOTES
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RELAY, KI61
In cleaning dirty contacts, use crocus cloth or
other fine abrasive. Never use a file.

Sequence of contact operation as relay closes:
t= G, K, R open

2-H, L, N close

3- M closes.

METER M120 MULTIPLIERS
PA FIL xl volts
IPA PL x7 ma
PA PL x40 ma

LUBRICATION and DYNAMOTOR SERVICING
Refer to TM 11-630 for detailed information.

POSITIONING PA COIL TAPS

When adjusting stider taps on pea coll, make cer-
tain that the tap rests exactly on a wire of the
coll. Loss of efficiency and overheating will re-
sult if the tap rests between turns.
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SCHEMATI

PARTS LEGEND MO

CAPACITORS R124 3900 2w
RI4O 40000 uw (

ClOO 0.0002uf [1000V RIug. 560000 2w
Cl08 «= 28uuf 1000v) Riuy 150 4w Ri23
C109 70.uF 250v R160 25000 25w on
CIIO = 0.005yuF 600V RI6] 50002 25w e
CII] 0.0005uf 5000v Rig2 31500 25w 3
CII2 0.002uf 000v R163 31500 25w a
CHI3) 0.005uf 1000V RI64y 50000 25w Ri
CIM 25uuf 500v Ri65 150 8w A
CHS 25upyf 500V RI66 70 20w
CHG 25uyf 500v R168 1.30 25w
CII7 = 25upuf 500v Rl6ég 1.32 25w
Cl20 0.005:f 1000V R170 2K00n Iw
C125 0.005uf l000v Riz] 250 8wC127 0.005uf 1000v R192 1600 Iw no. 3 sie4e
CI28 0.005uf 1000v RI73 160 20w °
C130 4Oupf 1000v) RI74 «4.72 iw 12Vwehe
C140 0.0005uf 2500V R175 60000 20w
CIHH6 §=0.005uf 600V R176 1602 35w
CI47 §=0.005uf 600V R177 2250 35w |
CINS 0.005.f 1000v RI78 390 Qw |
CINS HSuyf 1000v RI79 50 5w |
Ci50 0.005uf 5000V Risk 20000 20w +10
CIS! 0.005uf 5000v Rigs 18000n. law
C152 4Suuf 1000V RIg6 4300 2w
Cl62 0.015uf 5000V Rig? 3300000 dw att Oe pt
C163) 1. Ouf 2400V R189 675000 Qw | cin
Cl6Y =| .Guf 2400V RIg0 2000 uw | at{[H+4
C165 1 .0uf 600v airs
Cl66 25uf 50v FUSES ' > 60061
C167 25uf 50v H s000n 350R | 50000 160 1 2252

Cl68 0.02uf 1000v Fy-43 4 0Amp abv Wepoo ls Ri6s Ris2 Rigi [RIGO RI76 RIT? |
Cl69 0.025uf 800v FYy-4y 70Amp 250V | vieo, creall—
C70 0-05uf 800V FU=12-A O.5Amp 1000v | x!60 Unf icles i"

71 0.05, 800v
C172 0.005uf 600v RELAYS viet sy LIS! 9.05 uF
Clas 0. lug 1200 yr. 200 Fe Sci70

80 1.0u 000V K160 Dynamotor VR105°30= {ooC182 25uf 50V Ki6] Keying Mo Os es L
C183 0.000iuf 1000v Pe 2110162 Pe
clad 25uf 5Ov SWITCHES | 1 Obes | toeaared

Loupe -

RESISTORS $100, Si40 Band change
R100 220000 2w S160 Power and emission
RIol = 80002 uw SI61 Metering 5
Rl02 47000 Iw S64 12/24v Tink-board 2
R120 220002 2w S165 Band switch interlock Si
R121 50 5w SI66 IPA cover plate interlock +3
R122 220000 2w S167 PA cover plate Interlock = ie
R123) 5 Sw S168 Fuse cover plate interlock = i_----..-----__---------~~_~- 2 Le J

(S)
(3)

2) oO
OL19

VT-I75 VT-200
RMA-814 RMA [613 RMA VR-105-30

5
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BALLAST RESISTOR MODIFICATION KIT.

MAINTENANCE HINTS

Normal fluc-
tuations in the Z¥=volt supply available to the
SCR-506-A equipment are sufficient to cause a pos-
sible material reduction intube life, with the fixed
series dropping resistor RI66 currently being used.
Ballast Resistor R167 (type no. CL-583), part of
this modification kit, which replaces R166, is a
specially designed resistor which holds the voltage
across the master oscillator, intermediate power
amplifier and modulator tubes within a range which
will insure long tube life on 24~volt operation of
the transmitter.

This ballast resistor and associated octal
socket X-I63is installed in the int. power ‘ampli-
fier compartment adjacent to the i-p-a tuning ca-
pacitor, as shown In Fig. |. Fixed resistor R166
is effectively eliminated from the circuit by mere-
ly clipping one wire, as explained in the complete
modification procedure given below.

When ordering this modification kit, specify
stock no. 28506A/KI.

|. Remove top, back and bottom covers of trans-
mitter.

2. Remove back cover plate from oscillator com-
partment and remove small bottom cover plate
from i-p-a socket compartment.

3. Remove larger bottom cover plate from oscil-
lator compartment and remove smal! bottom
cover plate from i-p-a socket compartment.

4%, Remove the four screws which hold the os-

TIE WIRE TO FRAME MEMBER AND TAB ‘BALLASThe CORD FURNISHED IN CLOTH BAG \een uqTe
wie

cillator trimmer capacitor C!06 in place.
Mount the socket X-163 with four of the
7/16" tong screws provided. Clamp the two
laced leads with the cleat and 7/16" screw
furnished, as shown in Figs. | & 2.

5. Connect the red and black wire from the
socket X=!63 to #5 pin on socket X~!20, the
i=p-a tube socket, as indicated in Fig. 3.
This is the pin to which a red and black
wire is already connected.

If the serial no. of the transmitter is
lower than 2097 then connect the 39 ohm 2
watt resistor to pins | and 5 of the i-p-a
socket X=|20, as indicated in Fig. 3. If
the serial number of the transmitter is
2097 or higher than this resistor is already
installed.

Route the brown lead from the ballast tube
socket X-163 up and over the shield between
the i-p-a and pea tubes, then under the
frame tubing, along the cable into the mod-
ulator compartment and thence to fuse FI6[.
This routing is illustrated in Figs. | & 2.

The orange-black wire which connects to
section A of switch S-164 (12-24 volt change-
over switch) must be clipped free from the
terminal and an approx. 1/4" section removed,
as showninFig. 1. This effectively removes
R166 from the circuit.

9. Replace covers, completing the modification.

UT our "OF ORANGE-BLACK
WIRE IN MAIN CABLE AT THIS
POINT TO ELIMINATE RESISTOR
R-166, FROM WHE CIRCUIT

BROWN WIRE,
SHIELD BETWEEN MAIN TUNING

J

/ PARTIAL SECTION A-.
RED-BLACK WIRE

RED-BLACK-

Re:

MOUNT BALLAST RESISTOR MTG. OVE!
C-106 REMOVING 4 PRESENT SCREWS
AND REPLACE WITH 7/16" SCREWSFURNISHED IN CLOTH BAG, Sf
REMOVE SELF-TAPPING SCREW FASTEN
WIRES WITH CLEAT, “/a" MACHINE SCREW
AND LOCKWASHER FURNISHED IN CLOTH

G.

CONTENTS OF CLOTH BAG

ONE BALLAST RESISTOR MTG,
ONE WIRE CLEAT
Five V/jg"LONG SCREWS

A CAPACITORS, C-105 & C-129

in Pt

|_—~S-164

e

i

I-P-A COMPARTMENT

BROWNLi WIRE

ras |

F

FUSE BOARD ABOVE
DYNAMOTOR

ONE LOCKWASHER
THREE FEET OF CORD + + + +

NOTE: . TIE WIRE TO MAIN CABLE WITH
AFTER INSTALLATION OF BALLAST vm + + URNISHED IN CLOTH SAG
RESISTOR MTG, INSERT BALLAST RESISTOR
TYPE CiL.-363 AS FOUND iN BOX, INTO
SOCKET X=I183 Sane

FIG.1-DETAILS OF BALLAST RESISTOR
LIFE ON 24-VOLT OPERATION.

Ti-93242

PARTIAL VIEW AT "3"

MODIFICATION, TO IMPROVE TUBE

--



. T_11-310
RADIO TRANSMITTER BC-653-A

MAINTENANCE HINTS (oni)
RESISTOR RI65A WIRED TO

TERMINALS NO.I&5 ON XI20 VT-100(807) PA TUBE

RED-BLACK WIRE SOLDERED TO TERMINAL 5 oF
TO WHICH IS ALREADY WIRED A RED-BLACK WIRE j..6e"

Fig. 2, —Closeup view, showing resistor R165A and new i-p-a socket wiring.

MOUNT BALLAST RESISTOR MTG XI63 OVER GI06 REMOVING 4PRESENT SGREWS ¥
AND REPLACE WITH 7/16" SGREWS FURNISHED IN GLOTH BAG

REMOVE SELF TAPPING SCREW, FASTEN WIRES WITH GLEAT, 7/16"
MACHINE SGREW AND LOGKWASHER FURNISHED IN CLOTH BAG

VT-100 BROWN WIRE

re T . FUSE BOARD ABOVE
TIE WIRE TO MAIN GABLE WITH GORD OYNAMOTOR
FURNISHED IN CLOTH BAG TL-$383

Fig. 3. —Top view of transmitter with shields removed,
showing location of Ballast Resistor in i-p-a compartment. l

. 7



RESTRICTED T 11-310

RADIO RECEIVER & TRANSMITTER BC-654-A
‘

Reference:

Part of: SCR-284-A T (1-275

RECEIVER RESISTANCE AND VOLTAGE MEASUREMENTS

FRONT

2:V-2
V7-/4 % 3

-6.8VWM OF CHASSIS
BOTTOM VIEW

NM-Nor measured

MAIN SWITCH at CW.

RECEIVER VOLTAGE MEASUREMENTS

Set removed from case. Interlocks tied down.

VOLUME control full on.

Measurements taken to No. 2 socket pins (+6v)
with 1000 ohms/volt meter.

Readings may vary !5%.

Chassis removed from case. Interlocks left open.
Tubes and battery (or PE-I04%) removed.
Mic, phones, key,and power cord (C0-50!) discon-

nected,
Controls at any positionsexcept AVC switch (early

RECEIVER RESISTANCE MEASUREMENTS

sets) ON.
Measurements made between points indicated at tube

sockets (top) and Terminal Strip 2-K-I.

Socket | Pin No. 2-K-1 Term Res istance Socket Pin No. 2-K-! Term Resistance
2-¥-1 Grid cap 2 1.22 meg 2-V-4 Grid cap in| 6 ohms
Ist I-F 3a 4 7 30000 ohms 2d 1-F 3&4 7 68000 ohms
2-V-2 Grid cap 2 2 meg 2-V-5 Grid cap il 2.2 meg
Mixer 3 7 4700 ohms Det- 3 7 470000 ohms

y 7 6800 ohms Ist 1-F 5 it 1.68 meg
5 a 220000 ohms 2-V-6 5 9 2.22 meg

6 7 4400 ohms 2d A-F 3 7 1000 ohms
2-V-3 *Grid cap 8 { meg 4 7 10000 ohms
Ist IF “orig cap 2 2 neg 2-V-7 5 T 220000 ohms

rid cap . meg38 u 7 68000 ohms Osc $64 7 220000 ohms

* additional measurements for all sets over Serial #17,692.

561384 O - 43 - 3



TM
RADIO RECEIVER & TRANSMITTER BC-654-A

11-310 RESTRICTED

RECEIVER ALIGNMENT

Numbers in circles refer to locations shown on figures 2 and 3.

1. Remove from case, separate receiver fromtrans-
mfitter. Remove receiver bottom plate. Tie
down interlocks. Install new battery and check
voltage (85-90). Check all tubes.

Connect "hot” lead of signal generator to grid‘cap of mixer tube (2v24 through a 0.01 - to
0.05- uf capacitor; connect "cold" lead to
chassis. Set signal generator on 455 ke *,
and turn to modulated signal. Plug output
meter and headset intoPHONES jacks. Set MAIN
SWITCH to voice; AVC to on: VOLUME full on:
TUNING at 5800 kc. Always workwithas weak a
signal from signal generator as practicable.

3. Adjust secondary(1) then primary(2)of 3d 1-F
transformer for maximum on output meter.

4, Adjust sec (3) then pri@)of 2d {-F trans for
max on output meter. .

5. Adjust sec(S)then pri(@)ot Ist 1!-F trans for
max on output meter.

4

6. Turn off modulation in signal generator. Set
MAIN SWITCH to CW. Tune BFO(7)to zero beat.

7. Set TUNING at 5800 kc; MAIN SWITCH to VOICE.
Set signal generator on 5800 kc* and turn to
modulated signal. Connect "hot" lead to
antenna lead through a 50-uuf capacitor: con-
nect "cold" lead to chassis.

8. Adjust osc tr immer (8) for max on output meter.
. 9, Adjust R-F trimmer (@)for max on output meter.
10. Adjust ant trimmer (9 for maxon output meter.
li. Set TUNING at 3800 kc; setsig gen at 3800 kc.*

12. Adjust R-F coil stug ®) for max on. output
meter.

13. Adjust ant coilslug (3 for max onoutput meter.
14. Repeat steps 7 to 13 inclusive at least once.

* Check signal generator frequency (unmodulated) against SCR-211 frequency meter.

CAUTION

BEFORE REPLACING SET IN THE CASE ALWAYS BE SURE RECEIVER ANTENNA PLUG 1S REPLACED IN JACK ON RELAY SHELF.

COMMON FAULTS AND CORRECTIVE MEASURES

ARCING IN POWER CORD CONNECTORS

On sets having the +500v lead connected to
terminal No. 3 in the cording, trouble has been
experienced witharc-over toground in connectors.
Late sets have the +500v connected to the No. 8
(center) terminal. On these sets the connectors
are marked’ with a yellow arrow.

This change should be effected on all sets
not already changed over. Simply interchange No.
3 and No. 8 leads in all connectors, viz!

Transmitter and Receiver BC-654-A
Power Unit PE-103-A
Generator GN-45-( )

Ref.: Supply Letter No. 151 (1942)

AUDIO HOWL IN RECEIVERS BELOW SERIAL NO. 3501

|. Dicsonnect blue wire from plate lug (pin 3)
of 2-V-6.

2. Pull from cable. Reuse if not damaged. .
3. Relocate as far as possible from cable and No.

8 terminal of AVC switch.
Reconnect and check receiver performance.

Ref.: Maintenance Letter No. 9 (1943)

4.

BREAKING OF CONDUCTORS {N CORD CD-5O!-A ¥

Due to insufficient clamping action of the
cable connector clamps, it may be found that the
cable is free to turn. Wrap a few layers of fric-
tion tape around the portion of the cable under
the clamp, being sure to leave the sheath ground-
ing tab outside the tape for grounding.

Ref.: Maintenance Letter No. 22 (1943)

SPECIAL NOTES

MOISTURE PROTECTION ,

A waterproof canvas cover to protect BC-654-A has
been added to the parts list of SCR-284-A, Organ-
izations having Radio Sets SCR-284-A which lack
Cover, BG- 154, Stock No. 2Z3400-154, should req-
uistion them in the usual manner. This cover is
not removed when the equipment is in operation.

Refer also to PE-103-A in this manual for infor-
mation on a protective cover for that unit.

Ref: Supply Letter No. 179 (1943)

" =
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Fig. 2.—Receiver chassis, top.

: 2088

, eRe
ee 6

ers]

2R23 :

24:8" | BRIO 046 B04 | BEN eR eRe 20\ BRI \ Bs
BT 2016 2037 BT. BUS208 gig RI ROT

Ciréies indicate alignment adjustments. a

Fig. 3.—Receiver chassis, bottom.

.

DIO RECEIVER & TRANSMITTER BC-654-A

eo4 .

TM_11-310

3



T_11-310 RESTRICTED :
RADIO RECEIVER & TRANSMITTER BC-654-A F

SPECIAL NOTES

DISASSEMBLY OF TRANSMITTER AND RECEIVER

1. Remove front cover and battery (or PE -104-A).

2. Loosen the six knurled panel nuts and withdraw
the set from the case. |

3. Remove receiver antenna lead connector plug
"from jack on keying relay shelf and tilt re-

ceiver forward.

4, Disconnect bonding strap and lever arm. Dis-
engage hinges by sliding receiver to the left.

5. Loosenwiring harness from its two supports at
the side of the battery compartment.

6. Remove one screw from the left side of the re-
ceiver chassis and two from the right. Re-
ceiver may now be lifted free. .

5El VOLTAGE REGULATOR
SE2) se SE2 CONTROL RELAY

male
ee 7

|
‘SEI q

—

|
| _

|
| +

~

i
—_— ee a

Sith
XP COMMON LEAD.ALL VOLTAGES REFER 0.2*D¢.

TO THIS POINT. 7.3 MH.

Schematic— Generator GN-45-A.
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TRANSMITTER VOLTAGE MEASUREMENTS i

Reference point for all voltage measurements is terminal No. 10 (+6v) of terminal strip 2-K-i.

Readings taken using fully charged 12v battery with transmitter adjusted to feed | amp into dummy
antenna (when STANDBY sw is at HIGH)-

Interlock switches behind battery door and atrear of chassis closed by temporary means.

Readings may vary 10 to 15% from those shown.

A suitable dummy antennaisa 6 foot length of Field Wire W-1J0-8 connected to ANTENNA and GROUND
posts at one end and with the other end shorted by twisting the bared conductors together. To
reduce radiation it is advisable to rol] the field wire into a small coil. Set ANTENNA SELECTOR
at position 4 and adjust ANTENNA COUPLING until ANTENNA CURRENT meter reads {| amp with ANTENNA
TUNING at resonance and STANDBY sw at HIGH.

Grid and Plate voltages measured with 1000 ohms/volt meter

Voltage Measured VOICE ¢ Where Measured
LOw HIGH Low HIGH

j-y-| Plate & | gy 84 au | 84 Center tap of Coil i-L-I
Screen

Plate 115 (15 115 115 Junction of I-L-3 and j-R-20
l-y-2 Grid -10 -10 -10 -10 Junction of 1-R-14 and |-R-16

Screen Approximately 95v Socket lug #4
\-¥-3 Plate 520 510 525 515 Junction of t=L=-6 and t-C-43
and Grid -50 ~50 -50 50 Junction of I-L-5 and [-R-14

j-y-4 Screen Approximately 200v* Socket lug #2
Suppr. -50 | -48 Q 0 Socket lug #4

j-y-5 Plate 85 6t «(80 0 0 Junction of |=R-5 and [=R-20
Screen Approx 75v 0 0 Socket lug #4

l-v-6 Plate & 83 83 83 83 Junction of I-L-2 and 1-C~22
Screen

Grid Voltages measured with yTvm (Volt-ohmyst)

{-V-1 Grid -22 -20 -22 -20 Socket lug #5
i-V-2 Grid -23 -20 -23 -20 Socket lug #5
I-W-3 Grid - -50 - -50 Socket lu 5“ye4 Grid 53 5 53 cke g #3 ;

I-v-5 Grid “5 -6 <6 -5 Socket lug #5
. ~[55 “1.5 -1.5 | -1.5 .

* Subject to wide variations.

TRANSMITTER RESISTANCE MEASUREMENTS

From To ; .
Pin |Socket or | Pin | Resistance Cord, mic, key, headset discon-

Socket | No. connector No. ohms Remarks nected,
t-V-1 {3 t 4 \-V-4 H 32000 ° Transmitter tubes and rec battery

~~ meg removed.
*-V- -k- 01-V¥-2 : lvoe 8 a 50 Switch positions unless~ otherwise

4 1-K-3 * 45000 noted are: .
5 }-Ve-u H | meg STANDBY at OFF

- MAIN at OFF
2 |-K-3 8* 36500 Relay I-E-I closed by hand. CRYSTAL at OFF

[-V-3 2 |-K-2 8 | %70000 MAIN SWITCH at CW or VOICE.
or 3 |-V-4 5 44000 Check No. 3 pin of both

[-V-4 sockets.
4 1-K~2 8 2100 MAIN SWITCH at VOICE. $ May be 56000 or 61000 in some
4 1-K-3 5 1000 MAIN SWITCH at CW; rear sets.

interlock closed Values of [-R-25 and I-R~26)
: differ. .

[-V-5 8 \-t-3 8 41908 MAIN SWITCH at CW or VOICE.| + Indicates +500 volt pin which
° may be No. 3 in some sets. See

4 1-¥-4 5 47000 page 2.

=a
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TRANSMITTER ALIGNMENT AND NEUTRALIZATION i

I. Calibrate the master oscillator against the 8. Plug the power cord into its socket on the
crystal before aligning. To conserve battery transmitter. Place the MAIN SWITCH in the CW
BA~43 it is recommended. that PE-[04-A be in- position and the STANDBY SWITCH in the HIGH
stalled in the battery compartment during the position.
alignment and neutralizing operation.

9. Adjust the intermediate-amplifier neutralizing
2. Remove the power cord andthecrystal. In or- capacitor I-C-I7 for approximately one-third

der to remove the crystal from its socket it scale deflection on the meter.
will be necessary to loosen the spare tube
socket that is mounted directly above on the 10. Adjustthe intermediate power-amplifier trimmer
electrolytic capacitor and stide it around capacitor 1-C-32 for maximum deflection on the
out of the way. meter. This tunes the intermediate power am-

plifier tank circuit to resonance with the
3. Since the crystal-oscillator circuit is to be master-oscillator frequency.

used as a vacuum-tube voltmeter, it is neces-
sary to light the filament of the tube without tl. Adjust the capacitor 1-C-i7 for minimum reading
having to pull the CRYSTAL switch out. This on the meter. At this point the intermediate
is done by'connecting a piece of wire between power amplifier is neutralized.
points 5T and 6T of the CRYSTAL switch, 1-S-2.

. 12. To tune and neutralize the fina! power ampli-
4. Remove the red wire S-1-G-'3 from post |. fier turn the MAIN SWITCH to the OFF position

Dpen the circuit between points 7 and 8 on and remove the power cord fromthe transmitter.
junction block 3. These two operations remove

the plate voltage from the intermediate and 13. Reconnect points 7 and 8 on junction block 3
final power amplifiers. to restore plate voltage to the intermediate

5. Connect apiece of wire from pin 2 of the cry- power amplifier.
tal ket [-A-1 to the jack ked R X 10 F .in the lover vightchand corner of the Waster 14. Disconnect the wire that was connected to the

type 3-C voltohmmeter, and a piece of wire Plate caps of the final power-amplifier tubes
from pin 4 of the crystal socket to the jack and connect it to the antenna post.
marked R X 1000 in the lower right-hand corner 4
of the same instrument. Place the toggle i5. Place the power cord in its socket on the trans~
switch of the voltohmmeter inthe RES position. mitter. Turn the MAIN SWITCH to the CW position

and adjust the ANTENNA TUNING control for max-

NOTE: If the voltohmmeter available is the imum reading on the meter. 5
Triplett type 666-SC, a component part of the . ; cee .
test set 1-56-C, connect the two wires to the two 16, Adjust the final power -amp| ifier trimmer |-C-40
jacks marked V- and Venin the lower left- for maximum reading on the meter. This tunes
hand corner of the instrument. Turn the se- the final power-amplifier tank circuit to reson-
lector switch to the position marked i Meg n. ance.
Any d-c vacuum-tube voltmeter, as the Volt- 7 ;
ohmyst, may be used in place of the voltohm- 17. Adjust the final power-amplifier neutralizing
meter in this method of neutralization. capacitor [-C-39 for minimum reading on the me-

ter.
6. Connect a length of wire from xtal osc plate

Pee niet aoe pis icn tates 18+ Turn the MAIN SWITCH to the OFF position, the
- ye o28, This srovides an input lead for the STANDBY SWITCH to the OFF position, and remove

Neree Is provides an Input teac ror the the power cord trom the transmitter.
crystal-oscillator circuit which now serves

as a vacuum-tube voltmeter . 19. Replace the red wire 5=I-C~4#3 on post 1. Remove
7. Set the transmitter TUNING dial for the read- the wire that was connected to point 6 of junc-

ing corresponding to a frequency of 5000 tion block 4. Remove both wires that connect
kilocycles. Plate the ANTENNA SELECTOR switch the meter tothe crystal socket I-A-I. Remove
in position |, and the ANTENNACOUPLING con- the connection between points 5T and 6T of the
trol at 50. Plug the key into its jack and CRYSTAL SWITCH 1-S-2, andreplace the crystal.
lock it in a closed position. Make certain ;
that the interlock switches i-S-5 and 1-5-6 20. Mount the receiver on the transmitter and re-
are sti!l closed. place the brace. Replace the bonding strap.

COMMON FAULTS AND CORRECTIVE MEASURES

See page 2—ARCING IN POWER CORD CONNECTORS and BREAKING OF CONDUCTORS IN CORD CD-S0I-A
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Fig. 5.—Transmitter chassis, bottom.
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Fig. 8.—Receiver schematic—Sets serial Nos. 1
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Fig. 9.—Receiver schematic—Sets serial Nos. 9501 «
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before serial No. 3501
® Interlock 1S7B wiring changed in sets after serial

No. 3500, (Dashed lines indicate new wiring, .%OC
indicates old wiring.)
Connections to pins 3 and 8 of connector IK3 re-
versed on sets after serial No. 9500. (Old cir-
cuit. shown. )

(5) 1R25 is 160000 in some sets.

by
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RE-i0U-A used instead of BA-43 >6 volt battery at 1270 sp gr to drive PE-!03-A ag & | = sfSTANDBY switch at HIGH <2 G 4 3 9 3CRYSTAL switch off (pushed in) 3K Y 9 o 4 e: 

{ 
4 al 2No modulation on VOICE cS a oc a SdKey down. on CW ano io gS 2 (©)Final stage loaded to 2.5 amp into 52 dummy antenna . [" ae |NOTE: These voltages may vary +15% dependent upon oe 3individual sets, and battery voltage. aE tt £,

Le)
J —; . . . . . a) a3 ‘S78 dioO) Relay JEl circuits wired as in in some sets wicas 4
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Fig. 10.—Transmitter schematic—Sets serial Nos|e 1826 is 390002 in some sets.
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RESTRICTED TM_11-310

: RADIO RECEIVER & TRANSMITTER BC-654-A

PWR AMP
VT-225's

a A .

/
SWITCH SHOWN/ POSITION NO!
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)
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I RADIO GRHr ALL VOLTAGE MEASUREMENTS REFER TO THis PIOINT VT-225— ire NOTE: ALL SOCKETS & PLUGS ARE SHOWN IN REAR VIEW WITH SOLOER RMA TYPEDARIO] LUGS UP.

307 -A

ansmitter schematic—Sets serial Nos. 1 to 9500 incl.
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TM_11-310
RADIO RECEIVER & TRANSMITTER BC-654-A

RESTRICTED

INTER PWR AMP PWR AMP

1¥V6 on sets above serial No. 13000.

lines on sets above serial No. 13000.
G) 1c21 is 0.1 uf in sets above serial No. 19819
® Connections to Coil! IL8 changed as shown in dashed
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Fig. 11.—Transmitter schematic—Sets serial Nos. 951
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RESTRICTED TM 11-310

Part of: SCR-609-(*)
SCR-610-(*)

RADIO RECEIVER & TRANSMITTER BC-659-(*)
5

BO~659-(#) = BC~659-A and BC-659=B

RESISTANCE AND VOLTAGE MEASUREMENTS

Reference:
TM 11-615

Mi
vT-I79

METERING SOCKET
(SEE ALIGNMENT PROCEDURE.

1022 MEG FOR_ VOLTAGE ASUREMENTS
AT THIS SOCKET.

FRONT

NOTE
PRESS MIC BUTTON WHILE
READING VOLTAGES AT Vj. V.Va,V4-

BOTTOM VIEW
OF CHASSIS

NOTE:*B’ VOLTAGES WILL

1S Megolin tryin (Dependon leakage ihn (Dagens
Fig. 2.—Resistances—

power cable plug.

7deg e
OPES):

Fig. 3.—Resistances—
internal Battery
(BA—41) plug.

KEY TO SYMBOLS ON FIG.1.
1% - WITH ZERO VOLTS AT PIN 7 OF METER-

ING SOCKET.

INM-NOT MEASURED.
@ - SOCKET TERMINAL USED AS TIE OR

DUMMY LUG ONLY. NO TUBE ELEMENT
CONNECTS TO THIS LUG.

#- DEPENDS ON LEAKAGE THROUGH Cag

Mw = 1000 OHMSHIGHER
IN PE-tI7© VOLTAGE REGULATO!

\S NOT OPERATING.

RESISTANCE MEASUREMENTS

Volume control full on.
Meter switch at OPERATE.
Channel switch at A or B.
SW-! and SW-2 ON.
All tubes and BA-41 removed.
Handset and power cable disconnected.
Values are nominal and are measured between point

indicated and chassis, except where noted.

1VTVM = ELECTRONIC VOLTMETER

Fig. 1.—Voltages and resistances—tube socket terminals.
VOLTAGE MEASUREMENTS -

Use PE-117 with fully charged |2v storage battery.
Fresh battery BA-41 installed. Tubes in sockets.
VOLUME control full on.
Meter switch at OPERATE.
Channel switch at A or B.
SW-| and SW-2 ON. Handset plugged in.
Voltages measured in "RECEIVE" position except at

transmitter tubes V,, Pa Ys, Vas F
Voltages are nominal DC and are measured with VTVM

between point indicated and chassis.
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TTM _11-310 RESTRICTED :
RADIO RECEIVER & TRANSMITTER BC-659-(*)

FREQUENCY PRE-SETTING PROCEDURE

. NOTES: PRESET LOWER FREQUENCY CHANNEL FIRST.
APPROXIMATE SETTINGS TURN POWER OFF BEFORE ADJUSTING

TRIMMER LOCKNUTS. READ ‘CAUTION’ ON PAGE 2.
Channet |Al-B? | A2-B2 | A3-83 | A4-B4 | A5-BS5 | A6-B6 | A7-B7|

27-79 | 00 | 10 | o8 | o2 | o4 | oo | 10 fron Panel COMMON LEAD TO CHASSIS
re | 6 fe tao tas tar fas | 2s SET A&B CONTROLS TO APPROXIMATE CALIBRATION
zo. | 22 | 30 | 2a | 23 | 22 | is | 28 SETTING PRIOR TO PRE-TUNING.
ao-19{ 29 | 96 | 31 | 28 | 27 | 23 f 3a PLACE SWrl & SW-2 TO ‘OFF’ & PANEL METER CONTROL

SWITCH TO'CHECK.
bal sTeps(ro@ MADE WITHOUT MIC. BUTTON PRESSED.

STEPS ©TO @) MADE WITH MIC. BUTTON PRESSED.
ABBREVIATIONS:

‘MS. INDICATES METERING SOCKET IN THE FOLLOWING
STEPS.
VTVM INDICATES ELECTRONIC VOLTMETER.

320-29 | 36 | 41 | 38 | 35 | 33 | 30 | 38
3390-39 | 40 | 42 | 42 1 39 | 3.7 | 34 | 39
340-49 | 42 | 46 | 45 | 42 | 39 | 3.7 | 40 -
350-89 | 46 | 50 | 47 | 45 | 40 | 39 | 41
360-69 | 49 | 5.2 | 48 | 48 | 45 | 42 | 42
370-79 | 54 55 52 5.2 49 | 46 42
3e0-85 | 56 | 56 | 53 | 56 | 50 | 48 | 48
386-9 | 58 | 58 | 54 | 59 | 51 | 50 | 50

*P-A PLATE @) ADL AT (87] FOR MAX. AT PIN *8
234 234 TURN PANEL METER SW. 1.0 OPER: SW.-2
AS TOON’, QUICKLY ADJ. A7[87] FOR MIN,

IF A7(B7]) 1S NOT STILL NEAR PROX.SETTING, GO BACK TO STEP ©.
LEAVE SWI & SW2 ‘ON’. REPLACE
SET IN CASE. THEN RETUNE A7
(87] FOR MIN. WITH ANTENNA,

ADJ. A3.(B3) FOR
MAX: AT PIN %8 OF

NOTE: REPEAT & THEN
REPEAT .

TURN SW.-1. TO ‘ON’
ADJ. A6[B6) FOR MAX.
ON PANEL METER.
{CHECK’ POSITION

83

ov
 

98

R-
F 

GRI
D

CHECK VOLTAGE AT
PIN®3 OF ‘MS. IF
GREATLY LESS THAN
in 6), GO BACK TO @. *

ADJ. A2 [82] FOR
MAX. AT PIN “8 OF

23
4

ADJ. AS [B85] FOR MAX.
AT PIN 5 OF ‘MS.

Be
 

A2

MIX
ER 

GRI
D

* ADJ. AL [BI] FOR
MAX. AT PIN #2 OFCAREFULLY SLowhy

READJUST Aa[B4
GRIGHTLY TO -Gv AT PIN

OF "MS. VOICE
SHOULO BE HEARD IN

©

HANDSET ON SPEAKING
JNTO MIC,

ADU. A4(B4] FOR MAX,
AT PIN®3 OF ‘MS. ON
LARGEST PEAK NEAR
APPROX, SETTING.
NOTE READING.

NOTE “GQ”! CHECK BOTH CRYSTALS BEFORE STEP
AVTVM SHOULD READ APPROX, -15 Vv

PIN “1 OF
CHANNEL SWITCH.

‘MS. ON POSITION A OR 8 OF

A
l SEE NOTE"O" BE-

Low.
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RESTRICTED TMT_11-310
RADIO RECEIVER & TRANSMITTER BC-659-(*)

- V3 Va
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4 MICROPHONE WITH)

- 250upt 270000 a7,
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TOP VIEW OF INTERNAL ote yo,

BLK-YEL TR BATTERY PLUG =
INTERNAL - = ra

a0 S02 PRECEPTACLE [A HL, wa |a METERING tlfaack VIEW)

7 (BACK VIEW) BRN-> WHT-BLK
<OJO"A WHT-YEL TR-p re

SAN fo
2 Fa

ai
paseessce Fs

Vis Os 5? ‘ .

VT-179 o- 1, | VT-183 ;
RCVR LIMITER RcVR

DIODE RECT

vT-1e2
(AMA TYPE 1291)
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t C75 1S Cg7 (40upf) IN OLDER SETS.



TM_11-310

RADIO RECEIVER & TRANSMITTER BC-E59-(*)

RESTRICTED

COMMON FAULTS AND CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE MEASURES un-
der SCR-609-610-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-659-(*)
and its associated power supply (PE-117-C or
CS-79-(*)) has been added to the parts list of
SCR-609-(*) and SCR-610-(*). Organizations having
Radio Sets SCR-609-(*) and SCR-610-(*) which lack
Cover, BG-153, Stock No. 2Z3400-153, should requi-
sition them in the usual manner. This cover is
not removed when the equipment is in operation.

Ref: Supply Letter No. 179 (1943)
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Reference:
Part of: SCR~543-(*) BC-669-(* )=BC-669-A, BC-669-B TM 11-6258

VOLTAGE MEASUREMENTS OF MODULATOR SECTION .

All tubes of 3C-669-(*) in place. Measurenents from tube socket termina Is
All cording property connected. ahd transformer terminals to chassis.
SPEAKER ON. All values indicated are positive volts.
Power supply connected. Values marked AC are a-c voltages; all
PE-(10-(*) power switch ON. others are d-c voltages.
If transmitter is operable, tune and load it. Use 1000 ohms/volt meter to read d-c
Push press-to-talk switch momentarily’ to volts.

make d-c voltage measurements. All values are average, actual readings
A-c filament voltaae available without may vary.

operating press-to-talk switch, NM -- Not measured.

480— —a490

HO 220 any I

P 2000 °? OF FO
° OG GO QT"

9 Th 405-4+-O O—1-405
Tio NM P 8B

Vu 300 Ti2
$ WIL Vary Widely DEePENcENT

ON RESISTANCE OF MICROPHONE . 405Bottom View of -
Modulator Chassis. ,

RESISTANCE MEASUREMENTS OF MODULATOR SECTION

SIDETONE VOLUME CONTROL full! on, Resistance measurements from PL,
All tubes removed from sockets. to voints indicated
All cording disconnected.
PL, disconnected from $0, VIEW OF PL,
Neasurements from tube sockets to chassis. TERMINAL KOFPL 2
All values are average, actual readings may vary. o—on+-@ 2@ IL

TERMINAL F OFPL > =
O—on-+ @3 4@7-400,__

B . =TERMINAL °O on-+-@s 0@+ Seen

-@ et
4500

-@> ®

Qi 2@-foren

45000N:

Bottom View of
Modulator Tube Sockets.

# METER SWITCH at PA GRID
¢ METER SWITCH at PA PLATE
@ RY, held closed by hand
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TRANSMITTER PRESETTING

Remove plate under P.A. PLATE TUNING; connect antenna.
Remove plate over METER ‘SWITCH and set to P.A. PLATE.
Open ANTENNA LOADING COFL ADJUSTMENT door.
Set all ANTENNA LOADING COIL sliding contacts to mid-position.
Set alt "A" sliding contacts to bottom position.
Set ail "P" sliding contacts to mid-position.

ane
6 CHANNEL NO!

TRANSMITTER
CRYSTALS

ANTENNA LOADING
COIL ADJUSTMENT ANTENNA CURRENT

.

ANTENNA
LOADING COIL

lL, 8

RECEI
VER 

CRYST
ALS

UU WA
TT

4, Repeat | to3 above for channels 2 to
6, turn OPERATING CHANNEL switch to
corresponding positions in turn.

Reset OPERATING CHANNEL switch to
position |,

rH—6,. Set No. ! "A" sliding contact 5 turns
up from bottom.

5.

Ik

I= Turn OPERATING CHANNEL switch to pos-
ition 1.

5

Plug lowest frequency transmitter cry-
stal in socket |.

weer

L_3/ Tune P,A. tank circuit to resonance
by adjusting No. | "P" sliding con-.
tact and No. | P.A. PLATE TUNING
capacitor until D.C. CURRENT meter
dips to 40 to 60 ma.

CAUTION: Make sure sliding contacts do
not short-circuit turns.
Erratic behavior indicates im-
proper sliding contact setting.

in 7 above until D.C CURRENT meter
reads between 1500210 ma. ANTENRA
CURRENT meter shouldread from 1.2 to

1 Tune antenna circuit toresonance, by
adjusting ANTENNA TUNING knob and No.
| sliding contact on antenna loading
coll unttl maximum ANTENNA CURRENT
meter reading is obtained.

Plug receiving crystals into receiving
crystal sockets. This Is all that is
required for operation on CRYSTAL |
or CRYSTAL 2.

[.5 amperes.

9. Repeat 5 to 8 above for channels 2
to 6, turn OPERATING CHANNEL switch
to corresponding positions In turn.

10. Repeat 3 through 8 on all channels
—8, If necessary adjustNo. | "A" sliding making slight read justments wherecontact and retune antenna circuit as | necessary.

RECEIVER PRESETTING

Each receiving crystal is 385 ke higher
than the corresponding transmitting
crystal of the same channel number.
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|
RECEIVER ALIGNMENT 5

All frequencies set on sig. gen are to be checked with freq meter
Sig gen is modulated.
A.F. GAIN control full on,
SPEAKER ON.
STATIC FILTER OFF.
R.F. GAIN or NOISE CONTROL full on.
Connect "low" side sig gen to chassis.
Connect output meter through series capacitor to V. plate()and chassis.

Top View on ——
RECEIVER SECTION OF CHASSIS [ 1 [ |

mM BNI
A a, (14) Ay, IFSx upper ile j) 77 |
5 T ® @ (4) Lower 1© 11 l

6 L ()- | | | |
(0) et te\ Q QJ | Super ala

8 | \Oromer OL | Ta 1 Ta
T4 T3 LL

@
C13 [ % T7 7)

ae © V6Tz Ty 6
@ (2) Bottom View
\ \ RECEIVER SECTION OF CHASSIS@

!=F ALIGNMENT {f there is appreciable toss of sensitivity.
I.
2.

3.

4.

5.
l-F

1700 - 27

Set sig gen to 385 ke...
Connect "high" side sig gen to grid V,@
Use 0.001 -_uf capacitor in series.Ad just sec@)and pri @ of T, for max imum
output.
Adjust sec@)and Pri@of T, for maximum
output. .
Repeat 3 and 4.
is now aligned.

00 kc R-F ALIGNMENT
Set RECEIVER BAND SWITCH on MANUAL I.
Tuning dial at 2700 ke.
Set sig gen to 2700 kc and connect high
side to antenna post with 150-yuf capacitor
in series.
Ad just Caz in T,@, Cyq in Te@ and Cy
in T,@)“Tor maximum output.
Set sig gen to 1700 ke and receiver tun-
ing dial to 1700 ke.
Check receiver calioration and sensitivity

TM 11-310

RADIO RECEIVER & TRANSMITTER BC-669-(*}

il.
12.

The 1700 - 2700 ke band is now aligned.

2700 - 4400 ke R-F ALIGNMENT
13.

iu.

15.

16.

17.
18.

The receiver is now aligned.

or miscalibration follow steps |i and 12.
Ad just slug T for maximum output.
Repeat steps g to 8 and then steps 9 to ji
if necessary

Set RECEIVER BAND SWITCH on MANUAL 2, the
tuning dial to 4400 kc, and sig gen to
4HOO ke. iD @
Adjust C,. in T C,, in T and €
in T, (3? "for max imum Stout. oo 5
Set receiver tuning dial to 2700 ke and
the sig gen to 2700 kc.
Check receiver calibration and sensitivity.
If there is appreciable loss of sensitivity
or miscalibration, follow steps 17 and 18.
Adjust slug in T , for maximum output.
Repeat steps 13 fo 15 and 16 to 17
if necessary.

=
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SCHEMATIC OF MODULATOR 5

*
,

>

PL;2®

O
s 

2
@

sn
d

~~, 2200001

da

8 fSe ® FE 002 pi!
100 A Rigo 2

10 n q
Ry ,

1 s00002: a
i 96

Ses
0.00 2|ut

Rs7
LS, 2500000

METER SHUNTS

fea

R19 fe R, \ tes .
wi aN wh Wiie-

secre ooo A on 100000 $0001

= suf Font 40000.A| apf
67 | Coe Res

heed 4000,
C19) Ces

Reg
t2SNF 40n! ep

O, Sui, Sq2:
x=) POSITION 1= MODULATOR

PLATE eT,@ ON 8C-669-B 6OHM TAP ON Tg e@e LAD L comme
1S ADDED AND CONNECTED AS SHOWN OmO position 2-PA, PLATE
BY DASHED LINE. ~% INDICATES vrias VTelnsA -o soon en

\ - a SITION 3 no
’ KEN TO iMWHERE CIRCUIT 19 BROKE Acco RMA TYPE RMA TYPE CURRENT,

MODATE ABOVE CONNECTION. 1248-6T 6-6

@ OWN 8C-669-8 Rs, IS GOHMS,
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7 SCHEMATIC OF RECEIVER AND T
(VT~117) ¢ i (VT-150)

VT-IIT-A hn VT-IS0-A
. ; V,

2223440 S Lj
=o k MEG: an

| 5) Rig =
| $2] | C4 ade | Be

% a2| Hh 3
Fo C13 3

Pury 53 Rg FR,
O_wrF $3300 F100
3 +
~ T

= fe *
“0.001 uf /

/ (VT-94)
/ p 0.0015pf PVT-94-D *32

Y ro oa
y =

yo Omut
/

7
7

ANT, [2—-—~~—~-~--_-} __ — GANG”

$1.1 -31.2.51,3,S,4515 S1¢6$1.7
ARE GANGED.

>
bY
aR

>
4

R
36 (vt-100) >”

VT-IOO-A VT-l100-A
C55

@ ON BC-669-A,L ig IS NOT USED. DASHED LINE SHOWS Ono 6)
THE CONNECTION. 2 S@ On 8C-669-A,Cag IS NOT USED. Q) e)

@ OW BC-669-A, Rao IS DISCONNECTED FROM GROUND @) YA?) @) LADAND CONNECTED TO Ras AS SHOWN BY DASHED LINE. ore ort
TUBES DESIGNATED IN ( ) ARE USED IN BC-669-A ONLY. | yT-90 VT-90-A VT-94 VT-94-D VT-100

RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYI
= . 6HE. 6H6-GT 6J5 6J5~GT 807
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(VT-117) (VT-117)
. VT=II7-A VT-l17-A 0.005yf

: 2200000
4 $ o.F$

IMEG,§ I ahi >

os 5 a
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. 9

-

, 4Hk 8 a3000n, |
} =O 3+

= e Fiag 3
3 Ri ‘ L 0.05 ) 3 u

- yoo * 3 by 470000.
: 1000005 | / = .

— : wen / 0.05yf te ae?

34-D R32 Rig R088 js70008
V3, i= 10000.n. £2 | (vt-90) = j

N\ Eh o.02uf 0.05uf [SgeadVT-90-A | /
| = ee a V7 ERs, % /

: = . =N\ a /
190000n Oo /

4 Vio
(nos iW / Rar ofYo

= | Roe ca / 7.504, V9 +

68000.| *1 / bf Wf)
! = /

ae
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NO ojo {]-0
= oko ile

_ off]ko Dto
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$3, .33.2.59.553.4535S3653,7 ARE GANGED

T 11-310

RADIO RECEIVER & TRANSMITTER 8C-669-(*)

6g
ro C62 Cc
5 Jsount f |

Le 2 ¢ Q 8 9 2
* SO; i 3. C«°S5 79 HW

°° 00 o 9 _

G)_ ©) (+)_()

‘xt ya cEOWN, ®) (@) Av
CG) ‘0.40,

-D VT-100 _VT-I00-A VT-HS VT-1IS-A VT-117 VT-1I7-A VT-I50-VT-IS0-A vT-152
PE RMA TYPE RMA TYPE RMATYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE RMA TYPE
T 807 807-A 6L6 6L6-G 6SK7 6SK7-GT 6SA7 6SA7T-GT 6K6-GT

9
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RADIO RECEIVER BC-683-—(*) i

BC-683~(*)=BC-683- A

Part of: SCR-608-(*) EASUREMENTS Reference:
SCR-628-(*) VOLTAGE M TM 11-620

NOTES: All switches except the TUNE-OPERATE and
|. Voltages listed on this diagram are for a the ON-OFF should be in the downward posi-

battery voltage of {2 volts. All voltages tion.
listed will change by approximately the 3. SQUELCH sw ON and SENSITIVITY contro} at
same ratio as the actual battery voltage minimum for measurement at this point only.
is to {2 volts for normal operation. a

2. All voltages should be measured between Xx Subject to variation in excess of - 10%.
designated terminal and the receiver chas- CO With TUNE-OPERATE sw in TUNE position.
sis. Indicated voltages read a an = voltmeter

COTTER PIN

Cis|¢

LEFT SIDE VIEW

on
q .KO Iees

20% correr Pin
GREEN

cu WHITE
LEAD.

MEASURE BATTERY
VOLTAGE HERE.

tise voiTs PEO LEADS

+25 VOLTS LL
+60 VOLTS

}

VOLTAGES AT VACUUM TUBE SOCKET TERMINALS AT

12 VOLTS INPUT

USING AN ELECTRONIC VOLTMETER.

Noe vi | v2 v3 v4 v5 V6 v7 v8 v9 VIO
! 0 oj 0 0 0 0 0 *15 0 0
2 0 12 0 (2 12 6 12 6 0 85
3 0 3% | 155 0 0 0.5 20 | 195 15 i
4 =2.2 0 0 2.2 [-2.2 [| 2.2 25 175 2.2 0.7
5 0 1.5 | 12% 0 0 [0.5 20 | -2.2 | 2.2 1500
6 160 | 50 0 125 90 65 0 0 20 0
7 6 6 6 0 0 12 6 0 6 6
8 185 85 0 185 | 60 | 60 25 7 0 12
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RADIO RECEIVER BC-683-(*) |

RESISTANCE MEASUREMENTS 5

NOTES
|. Resistance values are measured between chas~ ohms and should decrease to zero as the VOL-

sis and designated terminals. UME control is turned to its extreme coun-
2. A variation of 20% from indicated values terclockwise position.

need not be considered as cause for a de- 8. To check the SENSITIVITY control, turn the
fective receiver. SQUELCH switch ON and measure the resistance

3. Certain discrepancies may be observed be- from the terminal of €25 to which the blue
tween the schematic drawings contained in leads are attached. The resistance at C26.2
these instructions and the circuit label should be 6,000 ohms with the SQUELCH switch
appearing on the receiver. ON.

4. The dynamotor must be removed for these
measurements. ~

5. All switches inthe OFF position 180004 7except the TUNE-OPERATE sw which v3 OQ Io}
should be in the TUNE position. 5 one6. VOLUME AND SENSITIVITY controls tar Star
at maximum clockwise position. T o1Mec, OPEN!

7. To check the VOLUME control, ' on
connect the ohmmeter to terminal
5 of V8. With the VOLUME con- cis ;
trol at maximum, resistance esooo0l ht
should be approximately 100,000 =

LEFT SIDE viEW on vs

Hi On ‘OPEN 05* 250°eo 21600% c23 ey35 Tek ay an © OPEN

350%Yas Sets
Cl ;

RESISTANCES AT VACUUM TUBE SOCKET TERMINALS (OHMS)

Terminal ! 2 3 y 5 6 7 8
VI ; 0 0 (9 0.5 meg 0 4iM 2.5" 22M
v2 0 4* 100M 0 500 271M 2,5* 71M
V3 0 0 26M Open 50M Open 4* )
V4 0 g* 0 460M 0 51M 0 22M
V5 8] 9* 0 110M 0 92M 5* 17M
V6 it] 5* 800 450M 800 9700 4* 9700
V7 0 5* 165M 155M L65M Open 5* 155M
v8 0 5* Open 26M 57M Open 5* 350
v9 2 meg 0.25 meg 6700 0.25 meg [0.25 meg 165M 5* 5*
vio -25 meg 2 meg 2M 100M 4WiM 0 4* 5*

* Tube filament resistance subject to considerable variation with heat. M Indicates thousand ohms.
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RESISTANCE MEASUREMENTS i

° e8esessea | °° ver
(le De Do Or fe Oi Ree eT OD, 0666663 H ° 5 719 8O 90100 110fi7 [le ic fle Js le % es 3 9 00000
8 JS 12 2% & 3 fe) 3584333 o% fe Oo |. eis 4 15 6 U7

TOP VIEW OF | TERMINAL VIEW OF PIN SIDE OF PGi TOP VIEW OF TERMINAL
SIDE OF PG2. SIDE OF J3.

RESISTANCES AT TERMINALS RESISTANCES AT TERMINALS RESISTANCES AT TERMINALS
OF PG2 (OHMS). OF PGI (OHMS). OF J3 (OHMS).

Terminal Resistance values Terminal Resistance values Terminal 'Resistance values
I 0 | Open Circuit 1,2 Open Circuit
2 4,5 to 7.0 2 0 3 18M

3,4, 5, 6 Open Circuit Al Open Circuit 4 2 Meg.
7 40 to 60 3 800 5 § 00M
8 Open Circuit 4, 5 Open Circuit 6 50
9 4.5 to 7.0 6 : 3700 7, 8 Open Circuit

10. UU Open Circuit 7 250 9 6M
12 3.6 to 5.4 8, 9 Open Circuit 10 100M
13 16M to 26M 10 155M rm 50
ie) Open Circuit 18 4OOM 12 250
[5 7.0 to 10.6 19, 20, 21 Open Circuit 13 0

i j 22 50 it Open Circuit
1612218 Open Cireuit 23 Open Circuit 15 18M

24 260M 16, 17 Open Circuit
25 Open Circuit .

>

TABLE |
[Rie] (Ris) RESISTANCES AT RESISTANCE STRIP

cil C22 Left sid ntrcTS | eft side Right side
[RIO | LR IZ | Unit (or bottom) |(or bottom)

Ri || y) ¢ Pr} Rié 2 meg | meg
C17 v RI3 0.25 meg 0.25 meg
wiAy (C14 Ci7 0.25 meg 50

Rig 40 0.25 meq
R25 0 2500
R | 25(Res) CRS] RZ] va so —_

BOTTOM cy 0.25 meg 0
R26 2500 3700

RESISTANCE STRIP RIO 0.25 me 0.5 meq.

TABLE 2 C13 0 1.5 meg
RESISTANCES AT RESISTANCE STRIP R27 3700 6200

Unit Left Side, |Right $8, c 0.5 meq 1.5 meq
(or Be om) bo . . R 0.5 meg 1.5 meg

ci7 re meg Values given in Table | RI 0.25 meq 0
are for older receivers. R28 6200 8500RU oe meg| | .2meg Values given in Table 2 C26 1.5 meq Open

26 1.2 meg) 150M cover changes dur ing man- R12 0 OM
RI2 0° M ufacture. All values are R29 8500 71M

ohms measured from in- C22 0 0
R29 8700 aM dicated point to chassis RE Oben Ooen
R6 150M 40 M M =1,000. RBI 21M 28M
R31 17 M 19 M R23 3M 28M
R23 23 M 19 M ae 2 meg 28H

2 meg meq
R19 2. _meg| 19M C2I 0.1 meg 2 meg
c2I 65 M 2. meg

—.
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T 11-310

RADIO RECEIVER BC-683-(*}

RESTRICTED

PRESETTING

Use an amplitude or frequency modulated signal
generator, a remote or adjacent 8C-684-(*)
transmitter as a signa} source. In case of an
adjacent transmitter, operate it with RECEIVER
TUNE“OPERATE sw at RECEIVER TUNE. Signal
source should be unmodulated.

Turn on receiver and allow it to warm up for I5
min. Release all push buttons. While pressing
PUSH TO TUNE button, turn dial by means of TUN-
ING Control to LOCK, at high frequency end of
dial. Release selector tocking screw.

Turn on transmitter and tune to highest fre-
quency channel to be preset. UsingPUSH TO TUNE
button and TUNING Control, tune receiver to
zero beat with this signal.

White holding PUSH TO TUNE button and TUNING
Control, depress selector button corresponding
to channel] being preset, retune slightly if
necessary. Still holding the receiver to zero
beat, release channel button by partially de-
pressing another. Repeat the adjustment if
beat note is higher than 1,000 cycles.

Repeat steps 3 and 4, retuning transmitter,
for other channels to be preset, going from a
higher to the next lower channel until all
selector buttons have been set.

Rotate dial to LOCK and tighten selector lock-
ing screw.

Depress each channel button and check that an
audible beat note can be heard without moving
dial more than + one-tenth dial division with
transmitter tuned to same channel.

Write channe) numbers beside buttons in space
provided.

Install set in vehicle and connect receiver
to the antenna with which it will be operated.
Turn SQUELCH sw ON, SENSITIVITY Control to
max, receiver ON-OFF sw ON, and tune in a weak
signal near high frequency end of band. Re-
duce SENSITIVITY control setting until CALL
SIGNAL lamp flickers. Adjust antenna tr immer
capacitor (CI.1 Page 5) for slowest possible
rate of flicker of CALL SIGNAL lamp. Should
CALL SIGNAL lamp be brought to steady illumina-
tion during adjustment of capacitor, reduce
SENSITIVITY Control setting until lamp flickers
again. Continue these adjustments until no
further change is noted.

&
 8

 @
SS

 
S8

6

8838
630

@ S ®

CHANNEL,

Me IO PHORES
TUNE ON on OOM.

OPERATE. OFF ©O
©@ K"7 v

[LIA
ZNO) is ,

FRONT PANEL

(+) __(5)

ONS 4e
OM0,
VT-90

RMA. TYPE 6H6

Cs)
(3) :

(2) (7)Ia
CV* Te)

VT-94
PE

VT-229YT-107-A
RMA TYPE 6SL7GTRMA TYPE 6V66T

Tube socket terminals, bottom view
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MODULATOR Lcusa

GOn

TO
 

Fus
e

TTO
N

SELEC
TOR

APPARATUS LEGEND

CAPACITORS _ CH3 100 yu 500 V P2200 R54 100,000 2 1/2 WChet 16 put MAX C4U4 30 yuf 500 V R55 100,000 9 1/2 WwCl.3 16 uf MAX CUS 100 puf 500 V REST ST ORS R61 100,000 9 1/2 wCl.5 16 jf MAX C46 20 uf 500 V 1 20,000 9 1/2 W R62 43,0000 1/2 WCl.7 16 nut MAX C51 160 zuf 500 V R2 250,000 © 1/2 W R63 10,0000 1/2 WCl.2 62 jut MAX C52 0.00! uf 500 V RS 00 eM R64 1,0009 1/2 WCl. 62 auf MAX C53 50 yuf 500 V 5 eo WM R71 250,000 0a2 WC16 62.yut MAX C54 10 zuf 500 vO” ORS 72000 ¢ 01/2 W R72 30,000 9 1/2 WC1.8 62 uuf MAX C55 10 puf 500 V R6 100, 000 ; I R73. 10,000 0 1/2 WC2 0.006 uf 300 C56 50 puf 500 V Re agree at R74; 1,000.0 1/2 WC3 0.006 uf 300 C57 0.006 nf 300 V R8 70,000 9 1/2 W R81 70,000 0 1/2 WR9 1,0002 1/2 wC61 100 puf 500 V ' R82 250,000 0 1/2 WC62 0.001 nf 500 V Ty 280 2000 © ea W R83 70,000 9 1/2'W
C63 50 uf 500 V oee R84 250,000 0 1/2 W

v
v

cy 0.006 yf “300 V
C5 0.006 uf 300 V
C6 0.006 uf 300 V
C7 0.006 uf 300 V C64 10 yuf 500 V

v
v
v
v
v

RI2 2,0000 1/2 WCe BOO et 288 R13 10,000 9 1/2 W _ R85 1,900 0 1/2 Wpy C65 10 yuf 500 V RI¥ 260,000 1/2 W R91 100,000 2 1/2 wcg 0.006 uf 300 C66 50 puf 500 V RIS 1,000,000 0 1/2 W R92 40,000 0 1/2 WC10 0.75 uf 500 C67 0.006 uf 300 V peed R93 40,000 2 1/2 Ww; f 300 RI6 1,000,000 0 1/2 WCi 0.006 uf 30 C71 50 uuf 500 Vr R17 250,000 9 1/2 Ww VACUUM TUBESCl2 0.01 uf 300 C72 0.001 pf 500 V¢ R18 100,000 9 1/2 W VI VT=112 (6AC7C13 500 puf 500 V C73 50 uuf 500 V sf y RI9 2,000,000 0 1/2 W V2 VT=112 (6AC7ClI4 = 0.006 pf 300 C74 10 puf 500 YCi5 0.5 uf 600 V c R20 3002 I W V3 VT=94 (6U5)5 oy 75 10 puf 600 V#600 V R21 30,0002 2 W V4 VT-209 (12867Clé 82 uf 6 C76 50 puf 500 VCl? «0.01 _ Lf 300 V C R22 30,000 2 1/2 W V5 VT=209 (12867Ol yu 77 0.006 uf 300 V .f y R23 5,000 9 1/2 W V6 “VT-112 (6AC7)Cl8 = 0.01 uf 300 C81 250 uuf 500 VC19. 0.002 uf 500 V R24 500 1/2 W V7 "VT=90. (6H6)002 C82 0.006 pf 300 VC201 0.1 uf 600 V R25 2,600 2 1/2 W V8 VT=107-A (6V6GTlO g C83 0.006 »f 300 V20.2 0.1 uf 600 V 
R26 1,200.9 1/2 W V9 VT-229 (6SL7GTC20.2 Olu C84 5 uuf 500 Vf 600 V R27 2,500 0 1/2 W VIO VT-229 (6SL76T€20.3 0.1 yu C85 50 zuf 500 V

C21 0.01 wf 300 V C86 50 wf 500 V R28 2 1500 0 1/2 W52 OOR ft 300 V A Hye R29 13,000 2 2 W DYNAMOTOR DM-34- (J 12Vc 0.005 pf 3 C87 25 uuf 500 V R305 4 W CAPACITORS23 40 uf 25 V C88 10 wuf 500 V R3! 6,800 | W C701 .0.005 uf 800 Vcau | uf 600 V C91 50 uuf 500 V R32 30,000 0 1/2 W C702 “0.005 pf 800 VC25 2 pf 600 V - C92 50 ppf 500 V R33 30.000 0 1/2 W C703 0.005 uf 800 VC26 0.001 uf 500 V C93 100 wif 500 V , C708 0.005 uf 800 VC35 0.006 pf 300 V CO4 50 uuf 500 V R37 250,000.90 1/2 Wo “O08C36 lO unt 500 ¥ ; My R38 1,0000 1/2 W C705 0.005 uf 800 VBe FUSE R41 100,000 9 1/2 Ww C706 0.005 uf 800 VC38 5 yuf 500 V
Fi FUSE 15 AMP R51 100,000 2 1/2 WC39 «0.006 uf 300 V >

Cat 700 uuf 500 V pOTENTIOMETERS R53 100-000 472" :C42 200 yuf 500 V Pt 100-000°0 R53 100,000 9 1/2 W Schematic
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T 11-310

RADIO RECEIVER BC-683-(*)

oc So So Ss i) ==

00 2 1/2 W
000 0 1/2 W
000 2 1/2 wW
000 2 1 /2°w
,000 2 1/2 W
0001/2 W
,000 2 1/2 W
000 0 1/2 w
000 N 1/2 Ww

UBES
12 (6AC7
12 (6AC7
u (6U5)
09 (12867)
09 {i2sa7
12 (6aC7)
0 (6H6)
07-A (6V6GT
29 (6SL76T
29 (6SL76T

R DM-34- (4) 12V
ORS
005 uf 800 V
005 uf 800 V
005 uf 800 V
005 uf 800 V
005 uf 800 V
005 uf 800 V

Schematic

aza | rasiaze [R27 [raze [azo nazi 30

vi V2 V6 V8 V3.VI0 V7 ve va VS Posi ¢
bn binned a a eo ee

=

I-F 2.65 me

DYNAMOTOR DM-36-()24V
CAPAC! TORS

C801 0.005 uf 800 V
C802 0.005 uf 800 V
C803 0.005 uf 800 V
C804 0.005 uf 800 V
C805 0.005 uf 800 V
C806 0.005 uf 800 V

SFA La
S513 9 1_ 6 O42 6S33 9 U6 10 14 13 2n

7 rt

cro
z 70

:

DYMAMOTOR DM-36-()

L700

OYNAMOTOR 0M -34-()
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RESTRICTED : TTM 11-310
RADIO TRANSMITTER BC-684~(*)

PRESETTING 5

!. Install required crystals in order of (ror)
channel numbers; lowest frequency in RIGHT END VIEW OF TRANSMITTER
socket 1, highest in 10. Print channel ACCESS DOOR TO PANEL AND SWITCH CONNECTIONS.
numbers in space beside buttons. S ANTENNA COUPLING. ADJUST FINGER WHEEL

2. Free all buttons, turn tuning gang ca- AT TOP FROM END OF SET
pacitor to max clockwise position and TANTENNA
release selector locking screw.

3. Turn METER SW to 3 and TUNE-ANT CUR sw c127-% Qt
to TUNE.

4. Depress selector button for highest fre- ci20- +6) aucize —
quency to be set. Turn. RECEIVER TUNE- ote
OPERATE sw to RECEIVER TUNE. 4Qeis0 KOS

5. Slowly tune gang capacitor for max imum C13 OPS ; socTon
(max) meter deflection. If two max are aiQeise ‘
found, tune to the higher. 6133-#G]7

6. Change METER SW to § and retune gang ca- aQci34 ptt eel
pacitor for max. (Return RECEIVER TUNE - cise Qe RS
OPERATE sw to OPERATE between ad just- ict ‘en
ments.) i__t Nes)

7. Depress selector button for next lower
channel. Keep a finger on button being O-*SELECTOR LOCKING SCREW.
released to prevent it snappingout andaltering the adjustment. Repeat steps 5 DS a
and 6 for all channels being set, going GANG TUNING.
from a higher to next lower channel. AT CRANK DISC OR

8. Release last button, carefully keeping a IN CAPACITOR SHAFT.
finger on it and depressing an adjacent [eoTToM]
button slightly. Turn gang capacitor to
max clockwise position and tighten se-
lector locking screw.

m
r

CHANNEL
SELECTOR

9. Check setting of each button by slightly "rocking" the gang
capacitor. Retune any channel on which max meter deflection
is not obtained at the setting determined by its push button.

10. Throw TUNE-ANT CUR sw to ANT CUR. Adjust antenna coupling
to min (clockwise rotation). Connect a regular or dummy
antenna. Tune METER SW to 6 and RECEIVER TUNE-OPERATE sw to
OPERATE. :

Il. Depress any channel button, start transmitter by pressing
microphone sw, and adjust corresponding antenna trimmer for
max on panel meter. Repeat for all channels.

12. Using any channel, adjust antenna coupling for a max meter
deflection, then reduce coupling until reading drops to half
of max. .

13. Throw TUNE ANT CUR sw to TUNE and determine which channel
has greatest meter reading. Restore TUNE ANT CUR sw to ANT
CUR. Using this channel, adjust antenna coupling for max on
meter.

14. Recheck adjustment of all antenna tuning capacitors as in I.
15. Place TUNE-ANT CUR swat TUNE and check meter readings against

. the following table.

METER SWITCH POSITION | 2 3 4 5 6

CIRCUIT Doubler ist R-F Rect. Tripler P.A. Total Pl
Grid Grid Grid Grid Grid & Screen
Cur Cur Cur = Cur Cur Cur

METER READING (27mc) 35 40 15 20 30 70:

FRONT PANEL METER READING (38.9mc) 50 10 15 35 35 70
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RADIO TRANSMITTER BC-684—(*)

ALIGNMENT

2.

I.
2.
3.

4.

5.

“6.

I.
2.
3,
4.

ALIGNMENT OF Ist R-F AMPLIFIER
Remove top and bottom cover plates lay trans-
mitter onits back, and connect for operation.
Install crystals for channels 270 and 389,
sockets. | and 10.
Turn RECEIVER TUNE=OPERATE sw to RECEIVER
TUNE, ON-OFF sw to ON, TUNE-ANT CUR sw to

TUNE, and METER Sw to 2.
Depress button 10. Meter deflection shows
that oscillator is operating.
Turn C107 to minimum (min) capacitance posi-
tion.
Turn METER SW to 3 and accurately set channel
selector buttons | and 10. (See presetting
procedure, )

ALIGNMENT OF RECTIFIER
Set METER SW to 4 and depress button 10.
Adjust C153 and Ci57 for max on meter.
Loosely couple wavemeter of Frequency Meter
Set 1-129-(") to LII8 and Lil9.
Tune wavemeter for resonance dip on panel
meter. Wavemeter setting at dip should be
46 oF channel frequency (6.48 mc for channel
389).
Depress button | and adjust L118 and LIJ9 for
max.

Check frequency as in step 4. Panel meter
dip on button [ should occur at a wavemeter
setting of 4.50 mc.

ALIGNMENT OF TRIPLER
Set METER SW to | and depress button 10.
Adjust ClI4 and CI16 for max on panel meter.
Loosely couple wavemeter to Li06 and L107.
Tune wavemeter for dip on panel meter. Wave~
meter setting at dip should be 4% of channel
frequency (19.45 mc for channel 389).

— DOOR TO PANEL ANO SWITCH CONNECTIONS.

ANTENNA LHO=Li1

ANTENNATRIMMERS. CRTENNS

C127 Qt i

al ciza
ci29—%+ G3

CRE,
4lQci30 cO8

CI3I-* OQ s SIDE TONE
6\Pci32

LUO COILC133 G7 TRIMMER
REACHED 4aiQci34 FROM HERE. 23 P6

I
—ci3s—*Qlo siren

101@ci36

— LOCKING SCREW.

P= ANG TUNIN
IN CAPACITOR SHAFT.

RIGHT END VIEW

4

7 NL (0)

(rm) © Lis Les
cis3

viosCRYSTAL c1s7
Roven TRIPLE

cue L107 ~ Lios

cia

vi03

DOUBLER

cl20
-——— Lios

TeIot Ocize 9S
vi04

POWER AMP.

Miot

PUSH-BUT TON
ASSEMBLY

REOUCE
COUPLING e)

6.

TOP VIEW

Depress button | and adjust LI06 and L!07 for
max on panel meter.
Check frequency on button | as in step 4 with
a wavemeter setting of 13.5 mc.

ALIGNMENT OF DOUBLER
I.
2.
3.

4,

Set METER SW to 5 and depress button 10.
Adjust C120 for max on panel meter.
Depress button | and adjust Lt08 for max on
meter.
Replace bottom cover plate andrepeat all pre-
vious adjustments.

ALIGNMENT OF POWER AMP.

2.
3.
4.

5.
6.

7.

8.

9.
10.
i.

12.
13.

Set METER Sw to 6, turn REC TUNE-OPERATE sw
to OPERATE, and depress button 10.
Adjust coupling Li10 to Li}i to min setting.
Connect an antenna to the transmitter, .
Plug in microphone and depress mic sw. -Mic
sw must be depressed for steps 5 to 13. Re-«
lease between steps.

Ad just C126 for min on panel meter.
Depress button { and adjust LIiO for min on
meter.
Depress button 10 and turn TUNE-ANT CUR sw to
ANT CUR,

Adjust antenna coupling for max on meter.
Reduce coupling until meter reading is halved.
Ad just C136 for max on meter.
Depress button | and adjust C127 for max on
meter.
Turn TUNE-ANT CUR sw to TUNE.
Shift alternately between button 10 and I,
making adjustments to C126 on button 10, and
to L110 on button {| for min on meter until
setting of C126 Is the seme for min on both
buttons.
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OSCILLATOR vo” H oe ' 4 I

vio? aL | 106 ! |
f =" et 1H af t

5 3 etl ig i Ps afi ird fk 3a) GR ad Bs” a yz 2 4 ie $ YY ire,
4 +8 é ; « 8 +8 2 7s

ffs . at | fa] 3+ z ad F i ylet 3

38 SPH Ty fF

ROG nia? 2 [nas

Rug

3

APPARATUS LEGEND vay qo
— Tio cy

CAPACITORS cS a = i.
C101 0.003 uf 500 V CIUS 2 uf 1000 V an : q 2
C103 100 puf 800 V CIH6 §=0.003 uf 500 V rae
C104 §=500 wuf 800 V Cl4u7 «175 put 500 V 2] fe
C105 = 15 wf 500 V Cl4U8 0.003 uf 500 V 3
C106 350 puf MAX-AIR GAP 0.025" CI49 0.00! uf 1200 V me
Cli3 60 puf MAX~AIR GAP 0.025" C150 0.001 uf 500 V
CIS 60 wuf MAX-AIR GAP 0.025" —-CI5I 50 zuf 500 V a rau
C119 © 80 uf MAX-AIR GAP 0.025" C153 20 yuf MAX-AIR GAP 0.025" |¢-17 eT L
C152 60 puf MAX-AIR GAP 0.025" CI54 §=—0,003 uf 500 V ts
CI56 60 uf MAX-AIR GAP 0.025" CI55 0.003 uf 500 V = aotC107 20 yuf MAX-AIR GAP 0.025" CI57 20 puf MAX-AIR GAP 0.025" wet
C108 500 puf 800 V C158 0.003 uf 500 V | ae
C109 0.003 uf 500 V CI59 «0.01 pf 300 V
ClIO. 60.01 uf 300 V CI61 {00 puf 500 V 3 ~
Clli 0.003 uf 800 V C162 4 uf 50 V re
C112 0.003 uf 500 V .
cl 4 20 vu MAX~AIR GAP 0.025" FUSE ,

yf MAX-AIR GAP 0.025 R124 10,000 2 1/2 WClI7 0.003 yf 500 V F 101 1/2 AMPERE FUSE R125 5,000 9 1/2 W Set
C118 0.003 uf 800 V POTENTIOMETER R126 75,0009 2 W
C120 20 jsf MAX-AIR GAP 0.025" R127, 4.09 10 W
C121 0.003 uf 500 V P 101 80,000 0 SIDETONE CONTROL = 815, 9,000.2 1/2 W
Ci22 0,003 pf 500 V RESISTORS Ri29 5,000 9 25 W
C123 0.01 pf 300 V RIO} =: 100,000 2 1/2 W R130. 100 10 W
Cl24 0.002 uf 1200 ¥ R102 1,000 2 20 W RI3! «6129 25 W
C125 60 uf MAX-AIR GAP 0.030" R103. 250,000 | W R132. «12 9 25 W
C126 = 20 pf MAX-AIR GAP 0.025" RtOu §=70,000 2 1/2 W R133. 809 10 W
C127 = 100 zyef MAX-AIR GAP 0.0195" R105 50,0000 1/2 W R134 =. 330,002 1/2 W
C128 100 yuf MAX-AIR GAP 0.0195" RI06 1000 1/2 W R135. 302 10 W R157
C129: 100 yuf MAX-AIR GAP 0.0195" R107 30,0009 1/2 W R136 © 30,000° 1/2 wW R158
C130 100 yf MAX-AIR GAP 0.0195" Ri08 309 1/2 W R137, 100. 9.1/2 W
C131 100 zuf MAX-AIR GAP 0.0195" R109° 75,0009 1/2 W R138 0,000.9 1/2 W THERMOC(
C132 = 100 puf MAX-AIR GAP 0.0195" RHIO 11,0002 1/2 W R139: 100,000 0 1/2 Ww TC 101
C133 100 yuf MAX-AIR GAP 0.0195" RIII 15,0009 1 Ww RI4O) =—«12:0 25 W
C134 = 100uz:f MAX-AIR GAP 0.0195" RII2 1021/2 Wh Rt4l 12:0 25 W THERMOS)
CI35 100 puf MAX-AIR GAP 0.0195" R113. 1.09 10W RIN2 = 180,0002 | W TD 101
C136 =: 100 pf MAX-AIR GAP 0.0195" RIIH 30,0000 2 W R143 100 2 F/2 W
C137 0.5 uf 600 V R115 100,000 2 1/2 Ww RIW4 =: 100,000 2 1/2 W VACUUM 7
138.1 0.1 uf 600 V RI16 30,000 2 2 W RIYS 50,000 2 2W VIOl V1
0138.2 0.1 uf 600 V RI17 50,000 9 1/2 W R147 =-1,000 9 20 W vil02 V1
C139 «0.5 uf 600 ¥ R118 30,000 2 2 W Rlg9) «6509 1/2 W vl03 V1
CI4¥O 630 uf 50 ¥ , R119 1,200 1/2 W RISt = £00,000 2 | W vIOu V1
cl4ut 0.5 uf 600 V R120 2009 IW RI53 8.3.9 17.9 W VIO5 V1
CI42.4 0.1 uf 600 V Ri2} 100 2 1/2 W RIS4 8.3.0 17.9 W Vi06 V1
CI42.2 0.1 uf 600 V R122 250,0009 | W RIS5 100,000 0 1/2 W V107 V1
C143 0.5 uf 600 V R123. 10,0009 | W RI56 «300 1W vl08 V7
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r

Part of:

RADIO RECEIVER BC-728—(*) 7

Reference

SCR-593-(*) BC-728-(*) BC-728-A, BC-728-C TM 11-859

RESISTANCE MEASUREMENTS

Remove all tubes and vibrators, Remove cover from chassts.
Turn switch OFF Disconnect speaker plug.
Disconnect Battery BB-54~-A. Disconnect power plug.

Measurements from socket and connector terminals to chassis in ohms.
All values are average.

—J

Speaker Male
Connector
Pin View

3 — 750

Battery Charger Current
Supply Connector

Pin View 750
-TM

Speaker Female
Connector
Hole View

"

BOTTOM VIEW
oF

CHASSIS

Power Supply
Female Connector

{

a

# Two readings, depends on polarity of
ohmmeter and RECT; and RECT.

¢ Reverse ohmmeter leads if reading wrong.
Pin View @ 8000 ohms to open cirquit, depends, on

leakage of C37.

Power Supply
Male Connector

OPEN

OPEN POWER SUPPLY

OPEN TOP VIEW
VB

Hon 10.40

Hole View . 50n

a
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RADIO RECEIVER BC-728-(*)

VOLTAGE MEASUREMENTS ‘

All tubes and vibrators. in place.
Connect all connectors proper ly.
Battery BA-54-A connected.
Turn switch ON.
Volume control full on.

6. "Rotate A, and A,

Press one channel selector button.
Battery BA~5H-A voltage 2 volts.
Measurements made with 1000 ohm/ volt meter.
Measurements in ( ) made with VTVM.
# May vary widely. |
Measurement fron socket terminals to chassis,

BOTTOM VIEW
OF

CHASSIS

a a |

RECEIVER PRESETTING

Setting up push-buttons with transmitter on air

Extend antenna.

tion is heard.
in step with A,, or for max-

imum volume.

side of sig gen and antenna post,

8.

MENTS SEVERAL TIMES, ALWAYS TUNING FOR GREAT-
EST VOLUME AND CLEAREST RECEPTION.
Repeat 3 through 7 for the other channels.

2. Turn volume control full on. : . .3. Push channel selector button, A. Setting up push-buttons with sig gen
4. Adjust A, and A, for maximum sensitivity de- 9. Set sig gen on modutation and to exact fre-termined *hy noise level. ; quency desired.
5. Rotate A, no more than | turn, or until sta~ 49, Connect 100 uxf capacitor inseries with "high"

side of sig gen to case, ~
Connect low side sig gen to case. ‘
Tune as in 3 to 8 above for maximum signal,7. VERY CAREFULLY GO OVER THESE THREE ADJUST-

1-F ALIGNMENT

1. Set sig gen to freq meter on 455 ke. 7. Connect output meter to voice coil leads of
2. Sig gen modulated and set for 50,000 uv output. loudspeaker

Sig gen should be adjusted togive not more than 8. Press "A" channel selector button, ;
0.4v reading on output meter during alignment. 9. Tune C,, by adjusting slotted screw in top of

3. Disconnect antenna. 12 for fax imum out put.
4%. VoTume controf full on. 10. Tune C,, and C,, by adjusting slotted screws
5. Connect "low" side sig gen to chassis. in top of Tl for maximum output.
6. Connect 0.1 uf capacitor in series with "high" I1!. Repeat steps 9 and 10.

a
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IEMATIC OF RECEIVER
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RESTRICTED

POWER SUPPLY SCHEMATIC

POWER CONNECTOR
(HOLE VIEW)

—< +
>
nN

q rs
«
~ —

fF oa x BAyMet? = O.0SMEF 30. Jouf | §

WHT-BLK TR.2

ra

Ssass =| (PIN. VIEW)on eu OB! BATTERY CHARGER
CONNECTIONS T CURRENT

See f | SUPPLY CONNECTOR

\ 38 \ ")
> o . «
N GLKz -

F
x
=
3

48K 36962
CONTRACTORS PART Ne CONTRACTORS PART Ne

BATTERY CHARGER
CURRENT SUPPLY
CONNECTOR ON
MOUNTING FT-338-A

SWITCH ACTUATING

(SEE NSTRUCTIONS)

46K 36268

CORD CO0-616-A
EXTERNAL CHARGING

CORO TO VEHICULAR BATTERY
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RADIO RECEIVER & TRANSMITTER BC-745-(*)
Also included: Tuning Unit BC-746-(*) and Chest Unit T-39-(+}

BC-745-(+) = BC-745-A, BC-745-B Reference:
Part of: SCR~5I11-(«) TTM 11-245

SPECIAL NOTE

A few early BC-745-A sets differ in minor circuit details from other BC-745-A sets. Consequently some
readings on these sets may not agree with those shown. A schematic diagram of these early sets with a

list of their serial numbers appears on page 6.

RESISTANCE MEASUREMENTS

Measurements made from point to chassis except where shown point to point

Values in parentheses apply only to BC-745=A

All tubes and battery removed Cord CD-571 disconnected Tuning unit BC-746 in place .

R indicates receive position
T indicates transmit position

* Depends on compensating
resistor in use

OPEN-T
OPEN-R

OPEN-R

1OMEG-R



TM_11-310

See SPECIAL NOTE on page 1

Measurements made to chassis
using 1000 ohm/volt meter.

Fil volts read on 3v range.

Bias volts read on 30v range.

All others read on 300v range.

R indicates receive position.

T indicates transmit position.

NC indicates not connected.

RADIO RECEIVER & TRANSMITTER BC-745-(*}
RESTRICTED

VOLTAGE MEASUREMENTS .
4

ON 300V SCALEON3O00V.SCALE

99 “a
z

CHANGE-OVER
SWITCH

SW,

CAN NOT BE MEASURED
WITH ORDINARY

TRANS.-R-F AMP.

O-R
1.35-T/ 0-8O-R Q-R

Vs
VT-174

REc'vR. pw'R.aMe ~LOMINGR
TRANS.-MOD. ~4 MINT

<I5MIN-R
<4MIN-T og 9

TRANS.-R-F AMP.

¢ 120V in BC-745<A EQUIPMENT.
ON 3V. SCALE

TUBE SOCKETS
BOTTOM VIEW

Ve Ve v4 V2
VT-174 VT-174 VT-173 VT-173

REC'VR.NOT USED REG'VR.NOT USED REC'VR.-R-F AMP. REG'VR- MOD.
TRANS.NOTUSEO TRANS.-NOT USED

O-R *1.35R

V7
V T-174

REC'VR- OSG.
TRANS.-OSG.

Ve
VT-174

REGC'VR- PW'R. AMP
TRANS.-MOD.

V3
VT-173

REC'VR.- |-F AMP.
TRANS. NOT USED

REG'VR-DET.-AVG-aA-F AMP
- TRANS.-MIGROPHONE AMP.
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ALIGNMENT

A signal generator must first be set exactly to
the channel frequency of the tuning unit in use.
This frequency is marked on the transmitter crys-
tal and is visible through the window of Tuning U-
nit BC-746-(*),

The signal generator may be set to thisfre-
quency by means of an accurately calibrated Fre-
quency Meter Set SCR-211. However, the following
method is recommended as being more convenient and
reliable:

1. Turn on Radio Set SCR-511-(*) in transmit
position. This set may be the one to be a-
ligned, or any other transmitting on the

same channel (frequency).
2. Pick up this signal on any receiver that is

capable of being tuned to the channel fre-
quency. This receiver may be any available
SCR-511 that operates on the same channel.

3. Turn on signal generator (unmodulated) and
set to same frequency as receiver.

Y. Adjust signal generator frequency to zero
beat with transmitter. Signal generator is
now accurately set, but should be checked
for drift from time to time.

5. Connect an output meter through a Plug PL=55
inserted into jack J, on top of Chest Unit
T-39.

1-F ALIGNMENT
|. Connect signal generator to antenna through

a 0.1 pf capacitor and work with as weak a
signal as practicable.

2. Adjust trimmers C,, C,, and C,, in trans-
formers T, and T, for max on output meter.

TUBE RETAINER
PLATE STUD

RADIO RECEIVER & TRANSMITTER BC-745~(*}

5

R-F ALIGNMENT
1. With signal generator connected as above,

adjust its output to give about a |.5-volt
reading on output meter.

r——2. Rotate r-f coil L, tuning screw for maximum
response while pressing inwardon tuningscrew.

NOTE: Fiber case of Tuning Unit BC-746 must be
removed for this adjustment.

ANTENNA ALIGNMENT
1. Attach a short piece of wire to the signal

generator as an antenna. Adjust its output
and/or location to prevent too strong a sig-
nal input to SCR-5i1.

2. Fully extend the antenna of SCR-51!. Since
antenna capacity forms part of the tuned
circuit, any abnormal capacities existing
during alignment will detune this circuit
and imperfect alignment will result. There-
fore, place the set where the antenna wil!
be well clear of all objects, preferably out
doors or in a targe high room without wiring
or other metallic objects overhead.

--3. With the set in the receive position, ad just
the antenna capacitor C, of in BC-746-A)
for max on output meter. THis setting is
also the correct adjustment for transmitter
operation.

NOTE: An alternate signal source may be an-
other set operating on the same channel at a
distance of 2 to 3 miles instead of the sig-
nal generator.

NOTE:
TUBE RETAINER PLATE
(Not SHOWN) MUST B'IN PLACE WHEN MAKINGALIGNMENT ADJUST -
MENTS.

TUBE RETAINER
PLATE STUD
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COMMON FAULTS AND CORRECTIVE MEASURES

BROKEN CHASS{S STAFF SUPPORT CASTING experienced because of turning of speaker-
|. Frequent cases have been reported of the microphone when mouthpiece is adjusted, with

breaking of the chassis staff support cast- consequent shorting of lugs.
ing in Radio Set SCR-5SIi-A. 2. Stops, which are essentially projections,

2. A new die casting of stronger construction have been designed to prevent turning of the
has been designed and will be available for speaker-microphone. A stop is fastened next
requisition when procurement is completed. to the shell of the speaker-microphone by

3. In every case of breakage of this support each of the two fiber terminal strip mount-
casting, replacement should be made with a ing screws. When inplace the two stops pre-
casting of the new design if available. vent turning by abutting other parts in the

4. If a casting of the new design is not avail- speaker-microphone compartment. See the at-
able, the broken casting should be welded in tached photographs.
the manner outlined in OCSigO Maintenance 3. Those stops can be made from available mate-
Letter No. 28 (1943). This will provide a rial such as a $ inch strap of #21 galvan-
support of greater strength than the origi- ized steel. To make a stop, cut off a piece
nal casting. about 3/4 inch long from the metal strap,

bend « inch from one end to form an "L", and
round off sharp corners. A #27 hole cen-

TURNING OF SPEAKER MICROPHONE IN CHEST UNIT T-39 tered in the long leg of the stop provides for
|. A number of failures in the Chest Unit T-39- fastening.

« It is recommended that all Chest Units. T-39-A, a part of Radio Set SCR-SII-A, have been, y
; ; . A, whenever in the repair shop, be provided

with stops.
On future procurement all Chest Units T-39-A
will be provided with such stops,

Sa
]

Ref: OCSigO Maintenance Letter No. 27 (1943)
¥
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RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004 -(*), & SUPER-PRO
5

MODELS AND DESIGN DIFFERENCES

The following are major differences in de-
sign in the various models of Super Pro receiv-
ers. Manufacturer's nomenclature and means of
distinguishing these models are included, since
Signal Corps "BC--" designations have been given
only to late procurements of these sets.

SP-10 SERIES, EARLY ISSUE: The following items
distinguish this model from other models.

1. Name plate with order no. and NY-35 on front
panel.

2. Two gain (sensitivity) controls; | for. r-f, |
for i-f. :

3. Output transformer with single (600 ohm)
secondary winding; phone or speaker terminals
at rear of set. See schematic wiring diagram.
"Phone-Speaker" switch on front panel.
No crystal filter.
523 and IV rectifier tubes in power supply .

. Tubes used - all glass types,as follows:
ist r-f--606, 20 r-f--6D6, Ist det.--6A7, h-f
osc.--606, Ist i-f--606, 2d i-f--606, 3d i-f--
6D6, 2d det.--6B7, Ist a-f--76, driver a-f--
42, p.p. output--2-42's beat osc.--6C6, and
avec amp. -- 6B7.

8. Frequency bands - 5.

SP=10 SERIES, LATER ISSUE:
identified by:

NO
N

|. Name plate on front panel with order no. plus
NY-37.

2. Output transformer with two secondary wind-
ings, one high-impedance (8000 ohms) and one
low- impedance (600 ohms). Terminals for
phones and speaker at rear of set.

3. No"Phone-Speaker" switch on front panel.

All remaining design features same as that given
for "early issue” SP-10 model.

SP-110 SERIES RECEIVER. Has all the features
given for the "late" issue of SP-I0 model, ex-
cepting for differences listed below which dis-
tinguish it from its predecessors.

These models may be

t. No name plate. All have name etched in front
panel.

2. Supplied in 3 models; SP-I10-LX (long-wave),
SP-|10-X (standard), and SP-110-SX (short-
wave }.

3. Crystal filter circuit employed, except in LX
model. See schematic wiring diagram.

4 .Glass and metal tubes used, as follows:
!-6JU7--h-f osc., 2-6K7--r-f amplifiers, 3-606
--i-f amplifiers, |-6L7--Ist det., 1-6C6--beat
osc., 2-687--2d det. and AVC, 1-6C5--Ist a-f
amp., 3-6F6--driver and class AB push-pull
output, [-5Z3--h-v (plate) rectifier, 1-80--
grid bias rectifier.

5. A few early production models of this series,
employ electrolytic filter capacitors. Re-
mainder use dykanol oil filtering capacitors.

SUPER PRO-200 SERIES: This is the current series
to which the Signa! Corps has applied the fol-
lowing nomenclature to three receiver models and
3 types of power supplies.

a. BC-779, which covers the frequency
ranges of 100to4#00 ke and 2.5 to 20.0 me.

b, BC-794, whichcovers a continuous range
of from 1250 ke to 40.0 mc.
BC-1004-(*), which covers a continuous
range of from 540 kc to 20.0 mc.

d. RA-74~(*), power supply for any above, to
operate from 115/230 volts AC, 25-60
cycles.

e. RA-84-(*), power supply for any above, to
operate from 115 volts AC, 50-60 cycles.

f, RA-94-(*), power supply, for any above, to
operate from 115/230 volts AC, 50-60

cycles.
In all other respects, except for differences
noted, the BC-779, the BC-79U, and the BC~1004-
(*) are basically similar to the models in the
SP-t10 series. The differences are:

i. Metal type tubes employed in these models.
2. Crystal filter circuit used in all models.

The BC-764 model, part of SCR=244-A, is Identical
to and replaced by BC-1004-A.

Cc.

VOLTAGE MEASUREMENTS

Measurements given below are for the SPIO,
SP-110, and SP220 (BC-779, 794 and 1004) modets.
Measurements for the SP-IO and SP-I10 were made on a
120-volt a-c power supply line with line voltage
adjustment (power transformer primary tap) set at

® ® © © 6 6 6 GD

° O20° 20000 °
a a

BLANK 10 AC =50 +365 +260 +110 Oo 63AC. 0
INPUT FIL

FIG. I- VOLTAGES AT TERMINAL STRIP OF RECEIVER (Rear Of Chassis)

the 125 volttap. R-F, 1-F and AUDIO GAIN controls
should be set at minimum; AVC-MANUAL shoUld be in
the MANUAL position, the CW-MOD switch in the CW
position: SEND-RECEIVE switch in the RECEIVE posi-
tion. D-c voltage readinas were obtained with a
1,000 ohms/volt voltmeter, using the chassis as a
common terminal. The 6.3 volt a-c filament read-
ing is obtained between chassis and terminal no. 2
on the receiver terminal strip (see fig. 1). Ter-
minal no. 10 on strip is blank except when used
for battery operation in which case it provides a
short to chassis with power switch ON, and open
circuit when power switch is OFF. Voltages within
+ 10% of values given are considered satisfactory.

/
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VOLTAGE MEASUREMENTS (cont'd) 4

SP-10 MODEL
Tube Plate Screen - Cathode Plate Current

VT RMA Function Voltage Voltage Voltage Milliamps.

None 6A7—s Ist Detector 260 80 0 3.0
None 6C6 —H-f Oscillator 275 ai) 0 2.5
VT-69 606 ist r-f 275 {to 0 1.5
YT-69 606 2d ref. 275 110 0 1.5
VT-69 606 Ist i-f 275 110 0 2.0
VT-69 606 2d i-f 275 110 0 2.0
VT-69 606 3d i-f 275 110 0 2.0
VT-68 687 2d Detector 260 100 0 3.0
VT-68 687 A.V. C,. 230 145 45 7.0-
Kone 6C6 Beat Osc. 150 30 0 0.4
VT=76 76 = ist Audio 175 0 0 2.5
None 42 Driver 260 260 0 23.0
None 42 Class AB Audio 360 360 35 21.0
None 42 Class AB Audio 360 360 35 21.0

SPILO and 210 Models

Tube Plate Screen Cathode
VT RMA Function Voltage Voltage Voltage

VT-87 6L7 ist Detector 240 100 0
VT-91 6J7 H-f Oscillator 225 150 0
VT-86 6K7 Ist r-f 250 100 0
VT-86 6K7 ad r-f 250 110 0
VT-67 6D6 ist i-f 250 110 0
VT-69 6D6 2d i-f 250 100 ‘0
VT-69 6D6 3d i-f 250 100 0
VT~68 687 2d Detector * 225 100 0
VT~68 687 A.V.C. 230 140 30
None 6C6 Beat Osc. 105 110 0
VT-65 6C5 Ist Audio 150 0 0
VT-66 6F6 Dr iver 250 250 0
VT~-66 6F6 Class AB Audio 360 360 35 4
VT-66 6F6 Class AB Audio 360 360 35

The voltage measurements below are based on a set as specified for models above. The LIMITER
line voltage exactly ‘equal to the primary tap switch, inthese models, shouldbe ON. Measure-
on the power transformer. Higher or lower line ments are made to socket terminal number indi-
voltage should result in corresponding varia- cated and chassis. A meter having a resistance
tions in measurements. Al! controls should be of 1000 ohms/volt should be used.

BC-779, BC-794 and BC-1004 (SP200 series).

Tube Socket Volts at Socket Terminal Number *
VT RMA No. 3 4 5 6 7 8

VT-86 6K7 MUA +250 +135 ao0 +135 6.3AC 0
VT=86 6K7 X2A +250 +135 —- +135 6.3AC 0
VT~87 6L7 X3A +250 +415 --- 29 6.3AC 0
VT-91 6J7 XHA +150** +150** +150** oo 6.3AC <=
VT-86 6X7 X5A +250 +135 0 --—- 6.3AC 6
VT-117 6SK7 X6A 0 “43 0 +135 6 .3AC +250
VT=117 6SK7 X7A 0 #15 0 +100 6.3AC +240
VT=90 6H6 XBA ~0.2 +04 =. 0.2 ooo 6.3AC +0.4
YT~96 6N7 X9A +04 0 0 +0.4 6.3AC -0.2
VT=116 68J7 XIOA 0 --- 9 +40 6.3AC +155

| VT=117 6SK7 XLIA 0 -1.5 0 +110 6.3AC +240
VT~-90 6HE X12A 3.2 3.2 3.2 — 6.3AC ~3.2
VT-65 6C5 X13A +110 owe -<- =-3.2 6.3AC 0
VT-66 6F6 XIWA +240 +240 one -20 6.3AC 0
VT-66 6F6 X15A +380 +380 0 “= 6.3AC +38
VT=66 6F6 XI6A +380 +880 0 --- 6.3AC +38
* Terminals | and 2 of all sockets are at zero potential with respect to chassis.
** Varies widely with different tubes; also with dial setting.

a= : a
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ALIGNMENT

. TTMTM_11-310
RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004~-(*), & SUPER-PRO

The alignment instruction which follows I-F ALIGNMENT
applies to all Super Pro models oreviously list-
ed. Alignment frequencies for the various bands, l.
and the location of the trimmers for each band,
are shown in figure 2 below.

NECESSARY EGUIPMENT. The following apparatus is 2.
reauired for satisfactory alignment of these re-
ceivers:

Signal Generator |-72-(*) or equivalent.
Freevency Meter Set SCR-211-(*).
Outout meter.
Insulated screw driver, to fit trimmer

screws.

| Mica fixed capacitor 100 or 250 yuuf.
{ 100-ohm |/2-watt carbon resistor.

@ .

PROCEOURE:

1. Using Frequency Meter Set SCR-2I1-(*), and
any operating recelver, check the accuracy of
the calibration of the |[-72-(*) signal gener-
ator. It is important that an accurately
calibrated signal generator producing tone 4,
modulated signals be employed for this align-
ment work.

2. Turn receiver "on" and allow to warm up for
at least 30 minutes before beginning ad just-
ments. .

3. Connect outout meter toSPKR terminals located
at rear of receiver chassis.

Set signal generator for 465 ke and connect
output to the control grid cap of the 6L7
first detector through the mica fixed capaci-
tor. Do not remove grid lead to tube.
Set receiver front panel controls as follows:
SENSITIVITY to 10, AVC-MANUAL to AVC, MOD-CW
to MOD, SEND-REC toREC, BAND SWITCH to2,5-5.0
me band, AUDIO GAIN to 10 (maximum), CRYSTAL
SELECTIVETY to 3, CRYSTAL PHASING to arrow
(approx. 5), BAND WIDTH to 3, Band Soread
Dial to 100. The main tuning dia] should be
set near 2.5 mc, but care must be taken to
avoid tuning in any loca! signal.
With modulation "off" on signal generator,
tune generator slightly until maximum deflec~
tion of "S" meter is obtained. Do not dis-
turb the setting of the tuning dial on the
signal generator once this is obtained until
the i-f's are completely eatigned. This will
insure exact agreement of i-f adjustment with
the resonant frequency of the quartz crystal
in the crystal filter circuit.
Turn modulation "on" on signal generator.
Reset receiver controls: CRYSTAL SELECTIVITY
to OFF, AVC-MANUAL to MANUAL, and SENSITIVITY
advanced until a suitable output meter (5 or
10 volts) reading is obtained. Adjust upper
(grid) and lower (plate) trimmers in I-f
transformer T2A and T3A, and the single trim-
mer in THA, for peak reading of the output

R.F ond H.F OSC.
ALIGNMENT FREQUENCIES

rs ¥
7 Te BC ~1004-(%) BC-794{#) 8C-779-(m)

HLF. OSC. ist DET. 2nd. R-F. tst. RLF,

| SEE Senprenenios nnn Seneennnnanes SEES Soe Hh. | 2nome. 20.0MC. 20,0NC.
CI] Oo Q Oo Qa Oo a o) }ae eee TL TT Te ee Ta --4 10.0 MC, 10.0MC 10.0 MC,

10.0 Mc. 10.0 Mc, 10.0 MG

52 MC, S.OMC. 50 MC,

Hi | 50 MC. 400mc, SOME.
o

2.5 Mc. 200mc, 2.5MC.

pone nna wn nn nnn nnn nn nen gp nn nn nn 2500 KC. 5.0 MC. 380 KC.
O Q Oo Q oO a Oo Q .Neen ee ee rR eee ee ee ee Tt 1200 RO. 2.5mc, 220 ke.

= pee eeie ee ee ce np eee ee eee ee wees peonec-----4 HOO KE. 2500 KC. 190KC.

= Oo Q Oo 2 Oo a Oo Q
weno cere cone eee ee ee Tn ST --} 590 KO, 1260 KC. HO KC.

pd 8}
WW

Fig. 2.——Location of adjusting trimmers, and aligning frequencies.
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meter. Reduce SENSITIVITY control as outout
meter increases beyond half-way mark. Adjust
lower trimmer screw only In TIA; the upper
screw can only be properly ad justed by "visual"
method employing a frequency modulated oscil-
lator and oscilloscope.

AVC ALIGNMENT CHECK

Leave all controls as set for i-f alignment,
Including setting of signal generator.
Reduce AUDIO GAIN to 0, switch to AVC and in-
crease SENSITIVITY to 10 (maximum).
Stowly inérease AUDIO GAIN until half-scale
output meter reading Is obtained, then adjust
single trimmer screw in T6A for minimum out-
put meter reading. The "S" meter reading
should "peak" at the sane time the output me-
ter reading "dips",

B=F OSCILLATOR ALIGNMENT CHECK

Continue with controls as above, leaving sig-
nal generator tuned to same frequency but
modulation switch "off".
Disconnect output meter and replace with
loudspeaker, or employ pair of headphones
plugged into receiver,
Throw SIGNAL switch to CW, BEAT OSCILLATOR
knob to exactly zero.
If tone in headphones (or speaker) is not
very low in pitch, readjust trimmer screw at
bottom of T5A until suitable low tone, or zero
beat is obtained. Turning BEAT OSCILLATOR
knob off 0, either side, should result in
audible tone rising in pitch as knob is turn-
ed away from 0.

H-F OSCILLATOR ADJUSTMENT

This adjustment should only be performed
when it has been determined that the receiver
dial calibration is sufficiently in error to re-
quire correction. Refer to figure 2 for location
of h-f oscillator adjustments and aligning fre-
quencies. Employ the following orocedure:

Set BAND SWITGH to band requiring correcting:
for purposes of illustration, let us assume
the 2.5 to 5.0 mc band. Set signal generator
for 2.5 mc, MOD-CW switch to CW, BEAT OSCIL-
LATOR knob to 0, AUDIO GAIN TO 10, AVC=MANUAL
switch to MANUAL, Band Spread at 100, and
BAND WIDTH at !6. The output meter is dis-
connected, and héadphones or loudspeaker used
to make adjustments by the "zero beat" method.
The signal generator is connected to the ANT.
terminals through the mica fixed capacitor,
and set for en unmodulated r-f signal.

2. With the signal generator set at 2.5 mc, tune
the receiver dial towards approximately 5.0
mc, the 2nd harmonic of the generator's sig-
nal. At zero beat note the approximate dial
error. Now rotate the receiver's tuning dial
further towards 5.0 mc, until the piteh of
the beat note rises to a high frequency. Ad-

RESTRICTED
RADIO RECEIVER BC-764, BC-779, BC-794, BC-1004-(*},& SUPER-PRO

ALIGNMENT (cont'd)

just the trimmer capacitor designated "HF OSC
5.0 mc", untill the beat note returns to zero,
Continue this procedure until! zero beat is
obtained exactly at 5.0 mc on the receiver's
dial. When this is accomplished, retune the
receiver dial (donot disturd signal generator
dial setting) towards 2.5 mc, and tune in the
fundamental from the signal generator. Re-
peat the steo-by-step process as before, but
adjusting the inductance trimmer designated
"HF OSC 2.5 mo", until zero beat is obtained
exactly at 2.5 mc on the receiver dial.
Recheck the calibraticn at 5.0 mc, and make
any further adjustments necessary. Repeat at
2.5 mc. This may be required, since the ad-
jJustment at one end of the dial affects to
some degree the adjustment at the other end.

During the above process, carefully adjust
the SENSITIVITY control to avoid overloading
or spurious response due to excessive signal
input.

R-F AND IST DETECTOR ALIGNMENT

Connect outout meter to SPKR terminals at
rear of receiver chassis. Connect signal
generator outout, through a 100 ohm resistor,
to antenna terminals on receiver. Set signal
generator for a modulated r-f signal, and
dial for aligning freouency. Refer to figure
2 for aligning frequencies for each band.
Set receiver controls as follows: M00-CW
switch to MOD; BAND SWITCH to band being
aligned; AVC-MANUAL to MANUAL; SENSITIVITY
adjusted to give half-scale deflection onoutout meter (CAUTION: Care should be given
to this adjustment, so thateat no time the
output is much in excess of half-scale, or
about 5 to 10 volts); AUDIO GAIN at 10; CRYS-
TAL SELECTIVITY at OFF; BAND WEDTH at 3; Band
Spread dial at 100.
Adjust the higher frequency trimmer of each
band first, for maximum output meter indica-
tion, then the lower freauency trimmer. For
example, on the 2.5 to 5.0 mc band - the two
aligning frequency trimmers are "2.5 mc" and
"5.0 mc": begin with the "5.0" mc trimmer.
Start with trimmers in the Ist detector sec-
tion, then repeat with trimmers in 2nd r-f,
then Ist r-f.
After the alignment of each band, check the
tuning of the receiver to make sure that. its
calibration is still correct. Some stight
interaction between the ist det and h-f ose
circuits may cause a slight change in the
latter's adjustment and require sone slight
readjustment. Repeat this check for each
band aligned.
For maximum efficiency with a oarticular an-
tenna, align the Ist r-f stage with the an-
tenna connected to the receiver, and the sig-
nal generator's output loosely coupled to the
antenna wire leading to the antenna terminals
on the receiver. The 100 ohm resistor is not
necessary, in this instance.
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GENERAL: When a receiver becomes inoperative, or
performs poorly, the following hints will aid
greatly in localizing the defect in rapid time.
Employ the sense of smell, observation, and

LOCATING TROUBLE

T_11-310

plate and screen voltages of r-f, ist det., and
i-f stages. Materially lowered screen or plate
voltage in any given stage is usually traceable
to a shorted bypass capacitor in screen or plate
return circuits. Check SENSITIVITY control R4tA
for open circuit.

SYMPTOM 4.--Reception distorted.
DIAGNOSIS.--Use headphones with .| uf capacitor in

series with one lead, to localize in audio stages.
When stage is localized, check for either open
grid resistor or partially shorted (leaky) coup-
ling capacitor,

SYMPTOM 5.--Noisy and fading reception.
DIAGNOSIS.--Make sure condition is not attributable

to antenna or weather conditions. Check slider
contact in SENSITIVITY control (R¥IA) and AUDIO
GAIN control (R26A).

‘SYMPTON 6.--Objectionable hum in output.
DIAGNOSIS.--Check all voltages on terminal strip.

See fig. |. Check filtering capacitors in pow-
er supply by disconnecting positive lead. from
each section and charging each, then discharg-
ing by shorting with insulated handle screw
driver to chassis. Capacitors in filter which
do not seem to store sufficient charge, indica-
ted by size of discharge, might be the offend-

Tuning meter does not ers. Connect new equivalent capacitor for com-
parison. Check chokes in power supply for pos-
sible- shorted turns or short of winding to core.
Correct dec resistances for each are given in
the schematic diagram.

hearing first to determine and localize all de-
fects. (See Reference Data, this manual’). A
preliminary examination, using the aforemention-
ed senses, will save much time in most instan-
ces. After determining stage in which defect
is located,employ voltage and resistance meas-
urements to isolate defect.

SYMPTOM 1.--Receiver inoperative. Tuning ("S")
meter dips and rises as receiver tuning dial is
rotated.

DIAGNOSIS.--Defect exists between 2d detector and
final audio output. Use headphones, with .| pf
capacitor in series with one lead, on successive
audio stages .to localize stage.

SYMPTOM 2.--Receiver inoperative. Tuning ("S")
meter does not deflect as receiver is tuned.

. Fuse in power supply is okay.
DIAGNOSIS.--Defect exists between antenna post and

2d detector stage of receiver, or voltage supply
has failed. For check on latter, measure voit-
ages at terminal strip for readings shown in fig.
|, page |.

SYMPTOM 3.--Reception weak.
rise to customary peaks for reception of given
stations.

DIAGNOSIS.--(1t is presumed that all tubes have
been checked and found satisfactory}. Check ;

a

COMMON FAULTS AND ©OR*ECTIVE MEASURES

SP10 MODEL.--\|. Electrolytic filter capacitors in
Power Supply require replacement due to break~
down or loss of capacity due to age. In case
of power supply failure, repeated burning out
of fuses, check electrolytic capacitors first.

SP110 MODEL.--\1. Some of the early production
units of this series employ electrolytics inthe
filter section of the power supply. The data
given above applies also to these units.

SP210 (BC-779-(*), BC-794-(*), AND BC-1004-(*) -
|. Fuse holder frequently works loose, due to
forceful unscrewing of fuse-holder cap. This,
in turn, twists off the connecting leads to
fuse holder, removing power to power transform-
er. The remedy is to tighten the hex nut which
clamps the fuse holder to power supply chassis,
and apply a bit of vaseline to cap threads so
that force will not be necessary to unscrew it.
2. Filter choke L2B (in power supply) in a few
instances developed a short between some of the
turns and the choke's iron core. A reduction
in voltage output and objectionable hum are the
symptoms. To test, it is necessary to discon-
nect the two wires connecting to it, and check
for a resistance measurement between either
filter choke terminal and case or core. If a
reading is obtained, replace choke.

5
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Part of: $c¢R-808-(*)
SCR-828-(*)

RADIO RECEIVER BC--923~—(*)

VOLTAGE MEASUREMENTS

———

BC-923-(*)s BC-923-A

ist RF. ist HIKER
v

2nd MIXER

LEFT SIDE UPPER _CHASSIS

v-tt
SQUELCH

2na AUDIO

2nd LIMITER tst LIMITER

Reference:
TTM «11-60!

NOTE: (UPPER CHASSIS)
Tune Set to approximately 33 mc
No signal input
OPERATE-TUNE sw in TUNE position
CALIBRATOR VOLUME control OFF
SQUELCH sw OFF
VOLUME control at maximum
SPEAKER sw OFF
Bottom view of sockets.

NOTE: (LOWER CHASSIS)
No signal input
SQUELCH sw ON
SQUELCH adjustments at center

of ranges
SENSITIVITY control at max

clockwise position
BiAS control (R-79) set to-2
volts

Bottom view of sockets.

PARTIAL VIEW OF MOUNTING PLATE
SHOWING TERMINAL SIDE.

BIAS CONTROL

RIGHT SIDE LOWER CHASSIS

AT 12.5 VOLTS !NPUT
VOLTAGES AT VACUUM TUBE SOCKET TERMINALS MEASURED WITH ELECTRONIC VOLTMETER

NO. Vel V-2 vV-3 | vet v-5 | v-6 V-7 | V=8 v-9 | V-10 | V-ll V-12 | V¥-13
I 0 0 0 0 0 0 0 0 0 42 | 3.5 0 =

2 0 6 0 12 0 12 12 12 0 108 |; 4.9 | 12 0
3 0 0 0 | 239 0 0 0 0 “rat 50 | 3.5 | 231 150
4 | -2 0 -6.3 | 54 -2 | -0.2 0 0 0 0.65* 0 | 2u2 -
5 0 {3.7 0 “12 0 0 1.5 0.27 1. 186% | 160 t.8 150
6 | 136 | 103 132 0 115 31 66 20 0 0 o| -2 -
7 6 12 6 0 12 0 0 0. 6 12 6 6 150
8 (227 |234 150 |-2.3 228 | 178 Il- [2.3 ) 6 12 i -

L x OPERATE-TUNE switch in TUNE position Voltages shown in table are from pin indicated to chassis

583099 O - 44 - 2
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RADIO RECEIVER BC-923.--(*}

VOLTAGE MEASUREMENTS CRYSTAL FREQUENCY CALIBRATOR
5

vole VoI6
XTAL OSC. OET. &

& VAR. OSC. audio

VOLTAGES AT VACUUM TUBE SOCK-
ET TERMINALS MEASURED WITH
ELECTRONIC VOLTMETER AT 12.5 vel
VOLTS INPUT MULTI

PINIV=14 V-15 Vv -16 Vis8RAT
NO, SW-7 IN|SW=-7 OUT

I 0 0 0 0

2 1138 112 4y 107
3 | -20 ~24 -7 j-t.4

4 [-2.6] ~8.2 44.6 | -0.9

5 | 125]. fou 36 63

§| 0 0 0 NOTE:
7 0 0

8 | 12 12 12 12

33 mc: sw-6 0

2.

LOCATION OF ADJUSTMENTS OF CRYSTAL FREQUENCY CALIBRATOR }

ADJUSTMENT OF
CRYSTAL TRIMMER

C-100 . R-88

M. VIB. LOCKING CONTROL ADJUSTMENT

R-95

| VOLUME CONTROL

BOTTOM VIEW SHOWING TERMINAL SY?O0E OF TUBE SOCKETS.

Voltages shown in table are
from pin indicated to chassis

Set frequency at approximately

os

N +T_) swe? .
LEFT SIDE VIEW _—)

_ CRYSTAL CALIBRATOR ALIGNMENT

Turn on Frequency Meter Set SCR-211-(*) and
crystal calibrator unit, allow them to warm up
for at least [0 minutes.
Remove pin from the jack in rear of crystal
calibrator and connect awire from antenna post
of SCR-211-(*) to this jack.
Check SCR-211-(*) with its corrector and ac-
curately set to 4,000 kc. Make these adjust-
ments at a room temperature of about 70° F.
Rotate tuner of crystal calibrator unit to
32.0 mc on dial, then tune so that a beat note
is heard in the SCR-21i-(*) phones. Carefully
tune to zero beat. The dial setting should be
exactly 32.0 mc at zero beat.

MULTI-VIBRATOR ADJUSTMENT

Press the PUSH FOR MC ONLY sw and find a mega-
cycle (MC) beat by rotating calibrator dial.
Release sw and rotate calibrator dial, count-
ing the number of beats to and Including the
next MC beat. The count should be 10.
If the count Is 9, tune to a beat which is not
a MC beat and rotate multi-vibrator control
R-88 to the "left" until beat disappears.

~ .

In case the pointer is badly misadjusted, rotate
the tuner tothe left as far as possible, with
pointer removed, then rotate small tuning knob
15 turns to the right and set pointer to 32.0
mce

Turn SPEAKER sw OFF and advance CALIB VOL con-
trol so that a beat note is heard in the re~
ceiver phones.
Carefully adjust the crystal
tor (C-100) for zero beat.
Check for zero beat in the SCR-2i1-(*) phones.
If this condition is not obtained, readjust
calibrator crystal trimmer C-100 until zero
beat is obtained.

trimmer capaci- ||

lf count Is 11, tune to a beat which is not a
MC beat and rotate multi-vibrator control R-88
to the "right" until beat disappears.
Repeat step |, the count should be 10.
Tune to a beat which is not a MC beat and set
‘multt-vibrator contro! 8-88 midway between the
two points on control at which beat disappears.
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T RADIO RECEIVER BC-923~-(*)

4
RESISTANCE MEASUREMENTS

LOWER CHASSIS

V-12 V-5

OUTPUT Ist HF

V-H . v-10
SQUELCH Ist AUDIO

2d AUDIO I-F OSC

vV-9 v-8 V-7 5
Disc 2d LIMITER Ist LIMITER

M=!000 BOTTOM VIEW OF TUBE SOCKETS .

NOTE:
All values shown are ohms between point indi-
cated.and chassis, Dynamotor removed, ail
tubes in place and SPEAKER-PHONES sw on PHONES.
SQUELCH sw OFF. CALIB VOL sw ON and control
at minimum, and OPERATE-TUNE sw at OPERATE.
All other controls at random setting.
# OPERATE-TUNE sw at TUNE
* CALIB VOL. control sw OFF
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V-15

MULTI-
VIBRATOR

M=1000

RADIO RECEIVER BC-—923-(*}

RESISTANCE MEASUREMENTS

UPPER CHASSIS

V-2 V-3 V-4
Ist MIXER osc 2d MIXER

CRYSTAL FREQUENCY CALIBRATOR '

V-14

XTAL OSC
& VAR OSC

BOTTOM VIEW OF TUBE SOCKETS

NOTE:
All values shown are ohms between point in-
dicated and chassis. Dynamotor and crysta!
removed, all tubes in place, and SPEAKER-
PHONES sw on PHONES. SQUELCH sw OFF, CALIB
VOL sw ON and contro! at minimum and OPERATE-
TUNE sw on OPERATE. All other controls at
random setting.



TM 11-310

2.

3.

4,

5s

PRESETTING

Connect receiver for operation on Mounting
FT-237-(*) or with Cord CD-~786, dust cover in
place. Connect an antenna to the receiver.
(Use Antenna A-83-(*) if available.)
Throw REC ON-OFF and crystal calibrator CALIB
VOL ON-OFF switch to ON. Allow {0 to 20 min-
utes for crystal! callbrator oscillator to
reach stability.
Turn SQUELCH ON-OFF sw to OFF, receiver VOL-
UME control to extreme left position, and
SPEAKER=PHONES sw to PHONES.
Rotate crystal calibrator CALIB VOL contro}
to the right until a beat note or noise is
heard in receiver phones.
Press the PUSH FOR MC ONLY sw and rotate crys-
tal calibrator dial knob to obtain a loud
beat note at megacycle point nearest the de-
sired frequency. Retease the PUSH FOR MC
ONLY sw when this beat is obtained. Use this
megacycle point as a reference from which to
rotate the dial pointer toward the desired
frequency, counting 100 ke beats until the
desired beat note Is heard, When the beat
noteis tuned to zero beat, the calibrator is
set to the desired frequency,
EXAMPLE: To set up on an operating frequency

of 36.3 mc, press the PUSH FOR MC
ONLY sw and rotate the crystal cal-
ibrator dial knob until a beat note
is heard at 36.0 mc. Release the
PUSH FOR MC ONLY sw and turn the
calibrator diat knob to the right.
Count the 100 kc beat notes until
the third one is heard, and adjust
it to zero beat. The calibrator is
now set at 36.3 mc.

Ohrenare CALIB VOL Fuse oO.
‘Oz © ©

S00 gen,
OOO0O 7

OOOCOCOCO _ Issue
COODOOOOO | veune
QO O0QCSL° '|@ aNOCOOOOCOOC OOO |S, O@

OOOO0C0O
OO000600 JOO

O_© Ay
FRONT VIEW LOWER CHASSIS

RADIO RECEIVER BC-923-(*)

7.

8.

9.

10.

FRONT VIEW UPPER CHASSIS

Turn the crystal calibrator CALIB VOL control
to the left to its min point.
Throw recelver OPERATE-TUNE sw to TUNE andad-
vance the receiver VOLUME control totwo-thirds
max.

Turn CHANNEL SELECTOR sw to the desired chan=
nel, release channel locking screw, and set
dial pointer to approximate channel frequency.
Set crystal calibrator to channel! frequency
as in step 5.
Rotate receiver dial pointer each side of its
setting until a loud beat note is heard, dis-
regarding any weak beat notes. If more than
one loud beat note is heard, ground the an-
tenna post of the receiver and retune.
Tune this loud beat note to zero beat and
tighten channel locking screw. Reset to zero
beat if the frequency changes after locking.
Repeat procedure 8 through ti for each addi-
tional channel being preset.

NOTE:
When two receivers are operating on the same
mounting base there will be Interference be-
tween the receiver oscillators if the fre-
quencles to which the receivers are tuned
differ by 2.8 mc, 2.9 mc, or 5.7 mc. The
interference resulting wil) reduce the com-
munication range of the equipment. Avoid
operation onthese combinations of frequencies.

EXAMPLE: Receiver No. 1 is operating on 33.0 mc.
Do not operate receiver No. 2 on 27.3,
30.1, 30.2, or 38.7 me.

_ When two receivers are used on the same mounting
base, one crystal calibrator may be used to make
frequency adjustments for both receivers,
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SCHEMATIC DIAGRAM .
_[TR.A"2 CHANNEL

NOTE: y
| BAND SWITCH SHOWN IN EXTREME =

INJECTOR (| COUNTER CLOCKWISE OR CHANNEL
(MALE) —s, |] NO.1 POSITION. i-4 /

i P-5A 0 05| sw-ic ay - SWHIA
c-142 L-37'c-20 ES Se

(0) ZL,

|__
NOTE:
DIGIT INDICATES POSITION OF
WAFER AWAY FROM KNOB END OF
SWITCH.
ar INDICATES FRONT OF WAFER

“ REAR * "

PARTS LEGEND

RESISTORS R=25 220,0000 1/2W R-50 100,000 1/2W — R-76 10,0000 1/2 R=102 15,0000 1 /2W C
R=26A 100,0002 1/2W R=51 10,000,0002 1 /4W R-77 8000 POT R-103 10,0000 1 /2W c

R-1 88,000 2 1/2W R-26B 100,000 |/2W R-52 1,000, 0000 1/4W R-78 180 IW R-10% 150 1 /4W c
R-2 100,000 1/4W +27 I, ,0002 | /4W R-53 2,7000 | /2W R-79 600 POT “Ref05 4700 1/2W c
R-3 1,000 1 /WW R~28 2,7000 | /2W R-54 100,0000 1 /4W = R-BOA 85 SW R-106 200 1OW c
R-4 220,000 2 1/2¥ = R-29 390, 0000 1/2w =—- R-55 1,000, 0000 1/4W R-80B 600 SW R=107 100,000 1 /2W C
R-5 22,000 © 1/2W R-30 220,0002 1/2W R-56 500,0000 POT R-81 40D 2W R=108 400 2W c
R-6 10,000 2 1 /2W R-31 22,0000 1/2W R-57 100.0000 I/4W _R-82 $7,0000 1 /2W R-109 1,800,0000 | /uw ¢
R=7 22,000 © 1 /2W R=32 22,0000 | /2W R-58 22,0000 1/2 R83 4 4700.2 1/2 W R= 10 8200 I Jaw c
R-8 100,000.92 1/4W R33. 4700 1 /2W R=-59 1,800,0000 1/4W R-gy 22, 0002 1/20 R111 11,5000 t/4w c
R-9 68,000 2 1 /2W R-34 1,0000 | /2W R-60 |,000,0000 J /4W R-86 22,0000 1 /2W R-112 82,0000 I /4w c
R-10 68,000 © | /2W R-35 15,0000 1 /2w R-61 1,000,0000 ‘T/MW ope 87 47,0000 1 /2W R=113 1200 | /4W c
R-11 100,000 2 1/4W R-36 15,0000 I /2W R-62 2,7000 1/2W R-88 50,0000 POT. X-1 1,000KC CRYSTAL Cc
R-12 1,000,0000 | /4Ww R-37 15,0000 1 /2W R-63 100,0000 1/2W R89 22,0000 1 /2W F-{ (5 AMP FUSE Cc
R-13 1,0000 | /4W R~38 100,0000 1/2W R-64 390,0000 |/2W = R-90 800 2W C
R-14% 1,0000 1/4W R-39 {,800,0000 1 /4W R-65 3300 IW R-91 15,0000 1 /2W CAPACITORS *¢
R-15 1,0000 1/4W R-40 2500 1 /4W R-66 8000 POT R-92 1,0002 1 /4W C.
R-16 1,000 | /4W R-4i 33,0000 1 /2W R-67 33,0000 1/2W = R-93 1,0000 1 /4W C-1 0.01zf 4OOV C
R-17 1,0000 | AW R-42 220, 0000 1/2W = R-68 33,0000 | /2W R-94 17,5000 i /4W C-2 0.006ef 500V: *¢.
R-18 $,0000 | /4W R-43 330,0000 1/2W R69 33, "0000 1 /2W R~95 500,0000 POT C-3 SQuuf CER C.
R-19 $,0000 | /uw R=44 1,000,0000 1 /4W R-70 50 SW R-96 1,000,0000 I/4Ww *C-4 S0Quuf SO0V C.
R-20 1,000 | /4W R-45 33,0000 t /2w. R=7§ 500,0000 POT R-97 1,000,0002 1/UW C-5 SOuuf CER C.
R-21 41,0000 | /4W R=H6 390,000 1/2W R-72 390,0000 1/2W R-98 100,0000 I /¥W *C-6 200 500V C.
R-22 |,0002 | /uw R-47 390,0000 1/2W - R-73 3,000 SW R-99 330,0002 1 /4W C-7 0.006uf 500V *¢.
R-23 190 2W _ R48 100,0000 (/2W R-74 500,0000 POT R-100 220,0000 1/2W C-8 SQuuf CER *6.
R-24 10000 | /4W R=49 100.0000 | /2W R-75 47,0000 IW R-101 100,0000 !/4W C=9 0.05uf 400V CONT
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" * | F(T | S

| 24} |
| m |000 1 /2W C-10 0.006uf 500V y, 5000 | /2W C-11 0.0064f soov | | SSF 7;1 /4w C=12 tQuuf CER |

1 1 /2W C-13 0.006uf 500¥
10w C-I4 0.006uf 500¥ |

0000. | /2W C-15A 75upf CER
ow C-158 254f ceR =| 2
10,0002 1/4W C-17 4Buyf MAX | 8
| aw C-18 45uuf MAX FS
on | /4W CH19 USuuf MAX 2
00n | /4W C=20 USuuf MAX Fa
1 1/4 C-21 12uuf MAX f z
© CRYSTAL C-22 12uuf MAX | by
’ FUSE C=23 [2uuf MAX 4

C-24 12uuf MAX | rsITORS *C-25 350uuf 500¥ 3C-26 Suuf CER | >
f UOOV C-27 |Quuf. CER a
ef 500V: *C-28 0.001uf 500¥ | oyCER C-29 45uuf MAX a
f 500V C-30 ¥5uuf MAX | &

CER C-3) SSuuf MAX =f 500V C32 WSuuf MAX | = “som "|uf 500V *C-33 0.005uf 50000 aoe
CER *C-34 0.605uf 500V
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RADIO TRANSMITTER BC-924-(*)

PRELIMINARY
|. Remove covers, connect a battery which will

furnish 12 to 12.5 volts when transmitter
OPERATE-TUNE sw is in TUNE position during

alignment.
2. Use an insulated screw driver such as TL-i50

for adjustments anda d-c electronic voltmeter
(VTVM) for measurements.

3. Preset channels i, 2, 3, and 4 on 27.0, 30.5,
34.5, and 38.5 mc respectively (see presetting
procedure). Leave OPERATE-TUNE sw in TUNE
position and HIGH-LOW POWER sw on LOW.

4%. Clean the glyptol from capacitors C-234 to
C-242 and loosen locking adjustments with a
socket wrench.

FIRST STAGE
|. Connect a VIVM from junction of R-21| and R-212

to chassis. Use 30-volt scale. See page 5.
2. Turn CHANNEL SELECTOR sw to 4. Adjust C~234

for both max and min onVTVM, then adjust C-234
for average of these two readings.

3. Turn CHANNEL SELECTOR sw to | and adjust C-236
to equalize voltages on channels | and 4.
Repeat steps 2 and 3 if equal readings cannot
be obtained. .

5. Read voltage on channels 2 and3. Adjust C-235
to equalize these readings.

6. Read voltage on all four channels. Readings
should be between 6 and 7 volts and within 0.5
volts of each other.

7, Repeat steps 2 through 5 if correct values are
not. obtained in 6.

4

Vv-206

RIGHT END VIEW FINAL

c-242@) c-2416)

c-240@)

METER SWITCH POSITION

POS.1 | FINAL PLATE CURRENT
POS.2 {| FINAL DRIVE
POS.3 | DOUBLER DRIVE
POS.4 | BUFFER CATHODE CURRENT
POS.5 | MOOULATOR
POS.6 | OSCILLATOR GRID

@) c-247

—
we CRE,>> 2 . i ,

O*
METER~) SEES, SIDETONE

oe

ee
 

e
e

,

ALIGNMENT

(wean)

C-236 C-237 C-236 cr

©
v-205
DBLR.

© c-235 c-239@)
C-234

A

v-203
BUF.

TOP VIEW

fr

SECOND STAGE
1. Connect VIVM from junction of R-213 and R-215

3.

4,

n Py

6.

~

to chassis, Use l00-volt scale. See page 5.
» Set CHANNEL SELECTOR swon 4. Adjust C-237 for

both max and min on VTVM, then adjust C-237 for
average of these two readings.
Read voltage on channel | and adjust C-238 to
equalize voltages on channels | and ¥.
Repeat steps 2 and 3 if these resuits cannot.
be obtained,
Read voltage on channels 2 and 3. Adjust C-238
to equalize these readings.
Read voltage on all four bands. The voltage
should be between 30 and 34, withnot more than
0.5 volt difference between any readings.
Repeat steps 2 through 5 if correct values are
not obtained in 6.

THIRD STAGE
1.

2.

wo
w

5.

6.

Connect VTVM from junction of R-218 and R-219
to chassis. Use [00-volt scale. See page 5.
Set CHANNEL SELECTOR sw to 4. Adjust C-24%0
for 20 volts on VIVM,. Adjust for max if 20
volts cannot be obtained, .
Read voltage on channel |. Adjust C-242 to
equalize voltages on channels | and 4.

. Repeat steps 2 and 3 if these results are not
obtained.
Read voltage on channels 2 and 3. Adjust C-24)
to equalize these readings.
Read voltage on all four channels. Voltage on
channels | and 4 should be equal and between
20 and 24 volts. Voltage on channels 2 and 3
should be equal and between i8 and 22 volts.

- Repeat steps 2 through 5 if these results are
not obtained,

» Release any channel mechanism and rotate dial
pointer from 27.0 to 38.9 mc. The voltage
should vary not more than 6 volts when trans-
mitter is properly aligned. Check voltage
against the following table:
27.0 me 24 volts 33.0 mo 22 volts
30.0 mc 18 volts 35.0 me 19 volts

38.9 me 22 volts
Lock all capacitors that were adjusted, taking
care that the adjustments are not disturbed.



TM_11-310
RADIO TRANSMITTER BC-—924-(*)

LOCATION OF ALIGNMENT ADJUSTMENTS i

Co VOLTMETER HERE FORSECTION A] REAR SECOND STAGE ALIGNMENTv2o0 = Ca NG 237. ~V204 C254 C223- 00 ian aaa
c2'09 fo) fe) R252
c2io fe) [@)365 ee jo °C230 FOE 2g P DQ)cax S °

v2o1-v202 03 R2II ; 9 9é CMs) or ~%S Uf 222) wal' Ga) ° 4 3 =Ga) °oe ° — {e) te) ea80 0 Om) ° Nap, alezot
T 201 Z

R216 a

R244 R232 \‘ \ R245 R253 R246
(0) CONNECT VOLTMETERease ae a08 HERE FOR FIRST STAGE 6

Sw 204

i = R227
C224 -oy =| Front

SECTION A*> BOTTOM VIEW

Vv 206 TOP

© 0) CONNECT VOLTMETIERoo HERE FOR THIRD .
STAGE ALIGNMENT

VIEW OF PARTITION : ~

rd
<
tJ
a SECTION A-A

Ty a) tfc 208 rSrisrigtig!
c2i0 tattle! ig! le}

BoTTOM be=2 baa bas b=
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RADIO TRANSMITTER BC—-924-(*)

(=)
()

(2) A?)AZ
Cr®
VT-94 VT=107-A

RMA TYPE 6J5 RMA TYPE 6V6GT

OmG
Ck (©)
@\\ AAD

CVF)

VT-229

* RMA TYPE 6SL76T

NO OPERATION

|. Check Fuse F-40! located in the mounting. If
found blown, correct the trouble or locate and
replace the defective unit before installing
a new fuse, :

2. Check the battery connections between the
mounting and the battery.

3. Check the battery voltage under load.

ANTENNA WILL NOT LOAD

4. Check that microphone plug is making proper
contact.

5. Test antenna lead for breaks and poor contact.
6. Listen for sidetone In receiver phones.

EXCESSIVE ANTENNA LOADING

7. See that nothing is tied to the antenna and
that it is vertical. .

8. Try another channel.
9. Check antennatuning (see alignment procedure).

WEAK OR DEAD SIDETONE

10. Test microphone and headset cords.

VT~247

RMA TYPE 6AG7

TUBE SOCKET TERMINALS, BOTTOM VIEW

@) 2)
O10
VT-139

RMA TYPE VR-150-30
YT=116-B

RMA TYPE 6SJ7Y

RMA TYPE 815

LOCATING TROUBLE

¥

11. Check all operating switches for correct po-
sition. ;

12. Vary the SIDETONE volume control.
lf these tests donot reveal the trouble check
the panel meter readings.

13. Turn CHANNEL SELECTOR sw to highest frequency
channel], RADIO-INTER swto RADIO, and OPERATE-
TUNE sw to TUNE. .

14, Read pane) meter for each METER SW position
and compare with the following table:

Sw Posit ion ! 2 3 4 5 6

indicates Final |Final |Oblr | Buffer Mod Dse
Plate | Grid |Grid |Cathode |Cathode| Grid

Cur Cur | Cur Cur Cur Cur

Reading 0 60 | 29 43 49 9
38.9 me

In general, a reading substantially different
from normal will indicate trouble in either
the stage under test or the preceding stage.

15. Test tubes, measure voltage and resistance of
these stages to locate the defective part.



DIGIT INDICATES WAFER POSITION
AWAY FROM FRONT ENO OF GANDSWITGH.

RESISTORS END NEAREST DYNAMOTOR
. “FX INDICATES FRONT OF WAFER. 5 R-203 ¢

R-201 22,000 2 hae “R'INDICATES REAR OF WAFERS @ .§ . vt 8 vt-247
R-202 1,000 0 4 /4W o © yT-116-8 53 6 4R203 | i 0 2W sw-2018 | tt V-201 OSC. v-203 SUF. V-204 AMP.

“N ' G-212 G-234 5
iR-208 100 2 1 /2W

R-205 15 2 1 /4W
R~206 2,200 2 | /2W
R-207 22,000 2 | /2W
R-208 100,000 2 | /4W
R-209 330 2 1/2W
R-210 2,200 © 1/2W
R=211 330,000 2 1/2
R-212 2,200 Q | /2W
R-213 22,000 2 1/2W
R-214 10,000 0 1/2W
R215 1,500 2 SW
R-216 2,250 © 25W
R=217 470 2 | /2W
R=218 4,700 2 | /2W
R-219 1200 2 5W

Rogar a a Aw NOTE VT-94 lv-202 MOD
R-223 7,500 2 25W SHOWN IN FULL COUNTER c-218
R-224 820 2 1 /4W / CeOcK WISE POSIT 108 as R-204 R-224
R-225 330,000 2 1/2W WAFT END,
R-226A 150,000 2 1/2W . UTE Canta ts eee

VIEW FR .

R+228 36,000 0 20W . SWITCHING 5
R=229 7,500 2 20W ey aniR-231 35,000 2 20W A, | 7 Z,R=232 11,500 0 25W ~} LE
R-233 100 2-1 /2W
R-234 220 2 IW
R~235 33,000 9 1/2W-
R-296 360 ie) ob Ja Jaw

-237 220,0 {
R=238 390,000 0 1/2W INTERPHONE
R-239 4,700 2 1 /2W -
R-240 47,000 2 My “R246

241 390, C-209 |.0uf 600V¥
R-242 270 2 IW C-210 1.Ouf 600V fii}
R-243 68,000 2 | /2W C-211 0,006uf 500V
R244 50,000 % POT C-212 25uyf CER
R-245 2,000 a 26W C-213 0.006uf 500V
R-246 1,250 0 25W C-214 0.006. 500V
R-247 10,000 © | /2¥ C-215 0.006uf 500V

|
|
|
|
|
|

R-248 16 2 10W C-216 0.006uf 500V
|
|
I
|
i}

;
 VS

Zc )

R-2
09

WY 
S-20

8
R-20

8 
+

R-2
07

V-20
9 

vR
l

OE
E 

ER
Vvf
 

ChANWEL

_C-2
3 iF

"G-2
07

SW-205
FILAMENT

Fs

R-249 1,000 2 1 /uW X6-217 500uuf 500V

R251 10,000 0 1/2 c-218 0.006,F S00V :
R253 17250 Q 5W C-219 75upyf CER y 1 t =

R-255 2 a 1/20 one! 0. 006uf 500V (i, 23 624 101 0 92 |p-2o1 OM 47. A

R-257 100,000 2 |/uw — C-223 O. tuk GORY bigee Ges 3
R-258 35,000 2 20W C- ye v TPEEPEg SSS: 23

C-225 0.006uf 500V Sree tiusc88 se
C~226 0.006uf 500V 2333 F2%7:.52 55

CAPACITORS XC-227 S00uuf 500V ese Psst z23 33
C-228 0.006uf S00V eee fer * “«

C-201 100uuf CER C-229 0.006uf 500V Zi =
*C-202 "S0uuf 500V C-230 2.0uf 600¥ Seely 24 VOLT DYNJ

C-203 S0uuf CER C-231 2.0uf 600V a : Ss
C7204 25uuf CER C-232A 0.2uf 200V 235 * NOTES: *These Capacitors

C-205 0.00tuf 1000V C- 2328 0:5uf 200V 2 28 x ;
X¢-206 500uuf 500V C~-232C O.luf 600V . -* These capacitors

C-207 0.006uf 500V C-233A SO0uf 50V Unmarked moulded
C-208 0,006uf 500V C-2338 = 20uf = OV Replace C201 ani

7
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RADIO TRANSMITTER BC-924-(*)

VT-247 VT-287 VT-287 A-2 A-l ©
V-204 AMP. V-205 DBLR. V-206 FINAL. r * ANT. SWITCHING

T-203 “ ; 2 I

L-206 o-24T 3 eae Ee

Sw-201F * Q % A
° oN sw-201e| Do , o
a 1 e®, 9 YELLOW
6 |2 a BLAGK ||,s > 8 =3 | lBreort fg2 = 9 F | 36] INS

Nn N - JO
13 ress | wy

R232

(())% |sw-204

~ WT-82S VT-107-A > .
V-210 IST AUD, _V-208 2ND Aup.

6-219 6-223 T-205 R242

eftica/) se RIC SLE Se
y ae 7|¢ bY 3 by 3
“ry +t e I ¢ ‘ ost

car Ri CAR BUILTwee 4 R-237 IN TRANSF, &
oy { «

‘c.e50 “2
C-2320 R-245

‘3 SW-OPEN-TANK POS.
ICARBON SW-206 |SW-CLOSED-OTHER USE POS.

MIC,

it w == 6-230

\ -WI ° S
Hl y !

R-234 R-233 a

i! C-233A .

| £
SS SS SS SSS SS! .

a

[ *

7DM-47-A {a wis 6 210 4 7 é ‘|p-203a 033 C-247 75 yyut MAX
TYFTITIYIY, eae eo) C-233C 100uf 50V C= 248 100uuf MAXUptd fat ahd 29 le-2osc LpfG tet Gh sft Ines 67397 100uf 50VC=29100imF MAX

M-65-A C-234 10. 3uuf MAX C-250 100uuf MAX
|OM-65- C-235 10.3uuf MAX C-251 100uuf MAX

C-236 26yy0f MAX _ C252 0.05uf 600V
6-261 6-26! C~-237 10.3yuf MAX X¢-253 500uuf 500V

o28 & F260 6-259 m0-201 \o-pe0 C-238 10.34f MAX» Co-254 0.5uf 6 00V
C-239 26uuf MAX C=255 500.uf 500VOLT DYNAMOTOR PLUG ea pate24 VOLT DYNAMOTOR 2 VOL C-240 10.3uuf MAX *C-258 500uuf S00V

; Schematic ; C-241 10. 3uuf, MAX *C-259 0.005uf 500V_
se Capacitors must be mica dielectric. are rect MAX *C-260 500uuf 1,000V
2se capacitors may be either mica or ceramic C-243 ptf MAX C-26!1 500uuf 1,000VPa y ve eee ms C-2U8 76 yf MAX «C262 0.5uf 120
narked mou!lded=-type either mica or paper dielectric C-2U5 76yy:f MAX *0-263 0.005uf 500V

C-246 76uyf MAX F-201 FUSE~! AMPplace C-201 and C-204 as a unit

7
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RESTRICTED

ALIGNMENT

Le-3 L6-2

TTM 11-310
RADIO RECEIVER AND TRANSMITTER BC-1000~(*}

Let ears KC| [ervsta.

PLATE COL

OSCILLATOR

TRANSFORMER

T2

2ND. MIXER

PLATE con. PLATE COR

[me |2
(ST. MIXER

{©
PLATE CO

TOP VIEW OF CHASSIS

COA TO COK
(TRIMMERS ARE ON BOTTOM)

Remove Antenna if installed.
Remove chassis from case and set on end, antenna

post up.
Connect Handset TS-|5-(*) to MIC and PHONE |, and

Headset HS-30-(*) to AUX. PHONE jack.
Connect fresh Battery BA-70 with chassis by Cord

(Galvin Part No. 1x#1796), component of
ME-40-(*) and ME-53-(*). Alternatively set
battery on end and higher than chassis so
battery connectors line upand connect battery
directly to chassis.

VOLUME control full on.
SQUELCH OFF.
Loosen locknuts on coils L 3 L st’ Lo Le? Leo

L go Log? L,, and L, just enough to allow
snug adjustment of screws .

Use Electronic Voltmeter (VTVM) or Alignment [n-
dicator {-210-(*) (VTV1), connect ground lead
to chassis.

All measurements taken at the metering socket are
negative d-c voltages unless otherwise speci-
fied.

.

RECEIVER ALIGNMENT

4.3 MC CRYSTAL CIRCUIT ALIGNMENT

1. Insert VTVM probe in No. 4 of metering socket.
2. Push the PRESS FOR DIAL LIGHT & CALIB button.
3. Turn adjustment screw on L, at(}, all the way

out, then turn it in until’ the meter reads-30
volts and tighten locknut. {In case max imum
voltage occurs at exactly-30 volts or less

CRYSTAL

TMENT REW4300 KC ADUUSTMENT $61 coms-
£3, LS-1,L5-2.L5-3
L6-1,L6-2,46-3
u7L8

COL ADJUSTMENT SCREW
ALOCKNUT DE Tan.

than-30 volts, adjust screw to the max imum
voltage and then turn the screw back {| /2 to
3/4 of a turn. Release button. ¥

DISCRIMINATOR AND 2ND LIMITER ALIGNMENT

4. Insert VTVM probe in No. 7 of metering socket.
5. Push the PRESS FOR DIAL LIGHT & CALI8 button.
6. Adjust Lye at @for (positive) +0.5 volt.

This is a critical adjustment. +i/8 turn of
the screw fromthe correct position will cause
the VIVM readingtogo from a positive voltage
through zero to a negative voltage or vice
versa depending on which way screw is turned.

» Adjust Ly at@) for maximum positive voltage.
Readjust L, at@for zero voltage (critical)
and lock. Release button.

on

1-F. AND MIXER ALIGNMENT

Two methods of aligning the |-F stages follow.
The first uses the V0-6-(*) Oscillator as a source
of {-F signal. The second uses the 4.3 megacycle
crystal calibrate circuit in the set as a source
of !-F signal.

1-F Alignment with ¥0-6-(*) osc.

9. Connect "high" side of VO-6-(*) to control
grid of first mixer tube |LU, No. 6 socket .
terminal of V,. See bottom view of chassis.



T 11-310

4
and 7 on either a IL4, IT4, or IRS tube
whose filament circuit is good.

Turn off set, remove the Ist mixer tube V7,
and insert dummy tube in tts place. Insert
probe of VTVM in No. 3 of metering socket.
Push the PRESS FOR DIAL LIGHT & CALIB button.
Ad just Lens at (4) for maximum voltage. Note:
If the set"is consideraply out of line it may
be necessary to adjust L¢_,, bgy, Leis, and
Le_, in order to obtain an initial reading at
No. 3 of metering socket. If the set is near-
ly aligned and only needs trimming up, then
this reading may be over =-15 volts; in this
case slightly detune Lgig so that when Le
is adjusted, the meter does not exceed ~ i8
volts.
Insert probe of VTVM i
socket. Adjust L

No. 2 of_metering
a4 at Lyi, at

fmum
peg atG),b@), and Ly, at @yrespect ively for max

Release button and turn off set.
Replace dummy tube with good tube and shield.
Turn set on,
Insert probe of VTVM in No. 3 of metering
socket,
Adjust Ly, at @)to maximum voltage. (This
Is random noise voltage. Be sure receiver
does not pick up a signal.)
Insert probe of VTVM in No. 7 of metering
socket. If voltage is greater than +0.5 volt,
a final adjustment of Ly, at(@@)and L,_, at

will bring the voltage to zéro. Be sure
receiver does not pick up a signal.
Carefully tighten all tocknuts. Recheck volt-
age at No. 7 for zero. .

: >

R-F ALIGNMENT

Transmitter alignment must be completed before
aligning receiver R-F, See steps 12 and 13 under
TRANSMITTER ALIGNMENT below.

The receiver circuit must be aligned before the
is aligned.

Press the transmitter switch and adjust Coe
at @ for maximum voltage. Release switch.
Press the transmitter switch and adjust Cs
at for maximum voltage. This should be a
Veast-10 volts. Release switch.
insert VTVM probe in No. 6 of the metering
socket.
Press the transmitter switch and adjust Cg,
at for maximum voltage. This should be at
least-20 volts. Release transmit switch.
Insert VTVM probe in No. 3 of metering so¢-
ket.
Adjust Cy, at ( for maximum voltage. (This ,
adjustment should be made while no signal is
being received.)

RESTRICTED

RADIO RECEIVER AND TRANSMITTER BC-1000-—(*)

ALIGNMENT (cont)

10. Connect "tow" side to chassis.
li. Insert probe of VTVM in No. 2 of metering

socket.
12. Turn on VO-6-(*) by rotating potentiometer 9.

knob clockwise. in following alignment ad-
just potentiometer and "HI" "LO" switch on
V0-6-(*) so that VTVM reads about 5 volts. io:
NOTE: If set is very much out of alignment

there may be no voltage indication.
In this case adjust screws on L,_ tOx + @ Uys at Ly, at®,
and L,_, at 6), until they are extended
i inch. Disconnect the V0-6-(*) and
then adjust screws for maximum noise
in Handset TS-I5-(*). Reconnect
v0-6-(*).

: 12.13. Adjust Lg , at®@,L, , at®, lL, , atM, b,.at ©. and Let at dy’ Otis esse?
14. Insert probe of VTVM in No. 3 of metering

socket. 13.
15. Adjust L,_, at@) for maximum voltage. Con- iy

trol output of V0-6-(*) to keep voltage below .
20 volts. 15

16. Disconnect oscillator VO-6-(*). ,
17. Insert probe of VTVM in No. 7 of metering ié.

socket. If voltage is greater than 0.5
volt, a final adjustment of L, . at (@)and
Leg at @will bring the voltage to zero. Be i7
sure the receiver does not pick up a signal. .

18. Carefully tighten all locknuts. Recheck volt-
age No. 7 of metering socket for zero.

18.
1-F Alignment with Crystal Calib.. Circuit

NOTE: In this method of alignment the voltage
‘output of the crystal calib. circuit to the
i-f stages is reduced by the use of a dummy
tube in the first mixer stage. A satis-
factory dummy tube can be made by cutting
off al} pins but the filament pins 1, 5,

TRANSMITTER ALIGNMENT

transmitter circuit

I. 130-4). Phantom antenna A-28(or antenna AN- 8.
[30-A).

2. Turn INDICATOR ADJUSTMENT until hairline is 9.
in center of window.

3. Tune set to channel 15.
4. Push the PRESS FOR DIAL LIGHT & CALIB button. 10.
5. Adjust trimmer Cea at for zero beat in

'T$-15-(*)}. Check calibration point between ||.
channels 36 & 37. Release button.

6. Tune set to channel 20.
7. Insert VIVM in No. 5 of metering socket. 42.

CAUTION: Followingsteps shouldbe made quick- 13.
ly when the set is in the transmit
position, otherwise damage to vy
may result.
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ALIGNMENT (cont) .

TTM 11-310

RADIO RECEIVER AND TRANSMITTER BC—1000-(*)

L2

BOTTOM VIEW
OF CHASSIS

TI—_—__{ )

CONTROL GRID OF 4 METERING
FIRST MIXER TUBE IL4. SOCKET

Sol -”

INSTRUCTION IN USE OF COMPONENTS OF ME~40-(*) FOR ALIGNMENT

Alignment Indicator |-210-(*) or VTVI, Oscill-
ator VO-6-(*), and Phantom Antenna A-28-(*) are
components of Maintenance Equipment ME-40-(*) and
with ME-53-(*) are issued withevery six SCR-300's.
When these apparatus are available the foregoing
procedure can be followed in accordance with the
instructions given below.

Antenna A-28 is a phantom antenna designed
for loading the BC-1000-A for alignment and test
purposes of the transmitter section. {t is elec-
trically equivalent to antenna AN~131-(*).

Oscillator VO-6-(*) isa signal generator which
is crystal controlled and battery powered. It op-
erates on 4.3 megacycles only. It is turned on by
means of a switch controlled by the potentiometer
knob. The output is controlled by a "HI" "LO"
switch on the terminal box at the end of the cable
and the potentiometer.

Alignment indicator {-2t0-(*), VTVI, is a
vacuum tube voltage indicating instrument employ-
ing anelectric eye tube. A switch provides a 4.5;
65 and 30-volt range. The instrument is calibrat-
ed on all scales by connecting the red lead to the
positive terminal of a 4.5-volt battery and the
black lead or probe to the negative terminal and
adjusting the calibration knob until the shadow
just disappears, that is, eye just closes, An ap-
proximate calibration can be obtained by shorting
the leads together and adjusting the calibrate knob
to the point where further movement just starts to
close the eye. In this case the eye will be open
approximately 90° with no input voltage. Figure |

CRO?
“elereieree. ,

FSRRRKY%, S525052 5550

“10 VoLtTs ~20 VOLTS -30 VoLts

° Fig. 1.

O Vouts

shows the approximate appearance of the eye when
0, -10,-20, and-30 volts are measured, Range switch
is in the 30 volt position.

With the red lead connected to the chassis, a
zero, or small negative, or positive voltage, on
the black probe can be determined by shorting the
probe to the chassis and adjusting the calibrate
knob toobtain the hairline closure of the electric
eye.Thennegative voltage will cause the eye to
overlap, a positive voltage will cause the eye to
open. Figure 2 shows approximate appearance of
the eye when -0.5 volt, zero, and +0.5 volt are
impressed on the black probe. The VTVI is cali-
brated on the 4.5-volt range as per the foregoing.

> a $2
5

rete
st. oO

6g 600. SKBSR IED é eeatets,ERR ee," BESEKRRRRY)
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COMMON FAULTS AND CORRECTIVE MEASURES i
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CHEMATIC OF RECEIVER AND TRANSMITTER

ATA/VT<173 it4.
’ TRANS,- OSCILLATOR TRANS -REACT.“MOD.
— v4 vs

1900008 oO.

€98 1S USED AFTER SERIAL
NUMBER 2600,

c29 3A GREEN MIC.

wie BOTTOM VIEW
4 OF TUBE SOCKET
8S nz20 7
Q
a

4 a NOTE:
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RESTRICTED TM 11-310

7

Part of: SCR-197-(*)
COMET TO PROPER POST

ACCORDING TO VOLTAGE

COMMERCIAL SOURCE

WO ow 220 . POWER CONTROL PANEL BD-92-8 ___

POWER CONTROL PANEL BD-92-B

Reference: TM 11-805

INPUT POWER FROM (EZOV CONNECTION shown) SCHEMATIC
GENERATOR GN- 42-B

LOCATING TROUBLE

DIAGNOSIS. Generator is not rotating due to failure

and switch labelled MAIN on panel are thrown ON.
DIAGNOSIS. Fuse 204d or 204e blown in connection box

wide variations in voltage and frequency.

VOLTAGE REGULATOR 202 CONTACT ADJUSTMENTS: Contacts
AE-8 and AE-9 may have to be replaced occasionally,
as wear indicates, The following procedure should
be employed: First, loosen-set screw AE-5 (refer
to adjoining illustration) sufficiently tolift con-
tact arm AE-6 from its socket. Second, remove cap
nut AE-7 and replace contact AE-8. Third, replace
cap nut AE-7, making it fairly tight. Caution should
be observed in handling these very smal! parts, as
they can be easily broken. Be sure to use the lock-
washer under contact AE-8, as this wil! prevent the
contact from working loose. Fourth, to remove con-

SYMPTOM 1. No indication on panel meters when emergency generator
is in operation and switch onpanel labelled EMERGENCY is thrown on.

takeoff system, belt drive, or pulleys. Worn generator brushes. ; AES

SYMPTOM 2. No indication on pane! meters when external source of
voltage is connected into connection box and connection box switch

|| SOV, 4.5 KWH ws_108

f—-t10v ef 2200 1 |204. er | 8
Conc TON 204

+

2040 | Zz

$34 ) $ c VOUTaGE REGULATOR 202
. | 13 —os

6 AS. garterie] ely 7 [J esemcron |
° 1 .

. as; Tae con
Sk.

fq C 19) Ww
1024 jos 104] ioa-2l cu

oY a ry 12

(ld! {RUEiit $i tele Ex =m
\ Ay A 7 NGsy
NTHERMAL / «| —~ Tr

CIRCUIT BREAKERS 13 |

we SB RB ET 1 SwnTCH
PARTS LEGEND oh neat tace of soe a3 5 g& Em 38 | AuTomaricicoseo)

TRUCK K-18 FOR 308-2 Eree rr gi og MARUAL(OPEN
FLOOD LIGHTS $ 28 28 32 e3 oS

1Ol =RHEOSTAT (EXCITER FIELD) 201 GENERATOR EMERGENCY = 2 FO 32 -_
102-1 CIRCUIT BREAKER FOR TRUCK LIGHT 202 VOLTAGE REGULATOR é 3° a pout oanaee Serie |
102-2 CIRCUIT BREAKER FOR CONVENIENCE RECEPTACLES 203 AUTO TRANSFORMER 3 « Ee ‘Switcn “
103 CIRCUIT BREAKER FOR MAIN LINE 204a CONNECTION FUSE BOX 2 2 e - - .
104 CIRCUIT BREAKER FOR MAIN LINE 204b AUTO TRANSFORMER TAP SWITCH SS
105 METER (VOLTS) 204c PROTECTIVE GAPS "3
106 METER (FREQUENCY) 204d FUSE (35 AMP) =
107 METER (AMPERES) 204e FUSE (60 AMP)
108 RECEPTACLE (LAMP)
\09 LAMP

neq, 8 Pe ago

S @

AE-Ht

in truck power

VOLTAGE REGULATOR
SYMPTOM 3. Voltmeter 105 and frequency meter 106 suddenly indicate 202

DIAGNOSIS. Readjust or replace contacts in voltage regulator 202. IMPORTANT CONTACTS TOBE ADJUSTED OR REPLACED

tact AE-9, loosen locknut AE-10. Fifth, replace
contact AE-9 and set same so that when contact AE-9
is firmly against contact AE-8, both arms will ap-
pear parallel to each other. These contacts must
face one another evenly and squarely. This may be
accomplished by correctly setting contact arm AE-6,
which can be set higher or lower, and contact AE-8,
which may be shifted back and forth to the desired
position. Use great care in replacing contact AE-8
so that sensitive springs AE~8A will not in any way
be damaged or deformed. Sixth, tighten locknut AE-
10 carefully, as it may easily be broken.



RESTRICTED : T 11-310

PLATE SUPPLY UNIT PE-97-A 4Ls :
Reference:

Part of: SCR-510-(*) TM [1+605
: RESISTANCE AND VOLTAGE MEASUREMENTS

° o"-, BOTTOM VIEW °

a

b
a

 
Rd

*Use /ow olunmerer alge. If (éad- | | i . °
lig ’s obtained reverse test leads. ©)

. . ‘ . ASSEMBLY, SWITCH LINK PLATE —J 12 CS? @
Fig. 1.—Cable connector resistance readings. vries Si9 Oe | FF. |

2
aa 

TYP
E 

N
O

. CA-40
3.A2VOLTAGE MEASUREMENTS

PE-97 connected to BC-620.
R or T indicates "RECEIVE" or "TRANSMIT".
(6) or (12) indicates battery voltage.
Voltages are nominal and are measured with

VIVM between point indicated and B- (brown
lead), except as noted.

@ Voltages are DC except as noted.

CAPAC
ITOR

RECTI
FIER

VIBRA
TOR

SIDE VIEW ergs

RETAINER BRACKET(LONG) RETAINER BRACKET (SHORT)

Fig. 2.—Parts layout.
’

RES ISTANCE MEASUREMENTS
Power cable and battery disconnected.
Tubes and vibrator removed.
Socket measurements taken between point indi-

cated and B- (brown lead).
Cable plug receptacle measurements taken be-

tween contact indicated and contact "H".

Fig. 3.—Socket voltage and resistance readings.



TM_11-310 RESTRICTED
PLATE SUPPLY UNIT PE-97-A

wend VT-195 ‘

S) . @ ©
i

va <a i. I Adao 
OT® On 1C)

VT-184 BOTTOM VIEW VT.195 BOTTOM VIEW
(RMA TYPE VR-90-30) (RMA TYPE CK-1005)

g | | “TaigrmTM 7] ob us.
REO?

YEU? a 2a : © . Sse
& 

£ 83
: 

=
& WHT-ORG TR.z e z earn
£ | 3 $E > @ sgy

© $ °Sey o VT-184$2 4 @) e)2 VOLTAGE. 3 Cig REGULATOR
WHT-ORG TR. 1 Fi PLUG-IN eCe C3 f (11) z ELECTROLYTIC4 20, . CAPACITOR

KOR, z "dE % f a!
: BRNZ

©
& © R© <a Sau

0.01pF. LINK CONNECTIONS FOR 12 VOLTS POWER & CONT.{| EY J 2a CABLE CONN.
a] awww

Gq Cs ‘WHT-ORG TR. tRe
pa

Ft
Gamps-25 voLTs

BRN

9 , LINK CONNECTIONS FOR 12 VOLTS * au.
a] [s YELZ

REDZ o BLKg
[ WHT ~ BLK? 

ee)
CHANGES MADE AFTER SET SERIAL NO. 533
ON ORDER NO. 199I2-PHILA.-43:

+t Rg AND Rg ADDED
+ Rg REPLACED BY Rig (30 2)

NOTE:- DIAGRAM SHOWN WITH
LINK CONNECTIONS FOR 6 VOLTS,

To
=" veHicuLAR |

HV; = VB-1-(*) OR VB-7~ (4)BATTERY

Fig. 4.—Schematic.

Z

COMMON FAULTS AND CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer- to COMMON FAULTS AND CORRECTIVE MEASURES un~
der SCR-509-510-(*) in this manual for an author-
ized method of supporting this cording.

, SPECIAL NOTES ,

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-620-A and
its associated power supply (PE-97-A or feo0{(+}
has been added to the parts list of SCR-509-(*
and SCR-510-(*). Organizations having Radio Sets
SCR-509-(*) and SCR-510-(*) which lack Cover BG-i53,
Stock No. 2Z34#00-153, should requisition them in
the usual manner. This cover is not removed when
the equipment is in operation.

Ref: Supply Letter No. 179 (1943)
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POWER UNIT PE-103-A
Reference
T 14-275SCR-284-APart of
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RESTRICTED : TTMTM 11-310

— a
POWER CONVERTER UNIT PE-104-A .

5

SCHEMATIC Reference:
Part of: SCR-284-A TM 11-275

IR (of

4 3 4A2
SYNCHRONOUS VIBRATOR SPECIAL NOTES

9 TOP VIEW See page 2
qi ———} PR

5 > 2@ f lev.
AC yD, 4S!0 Sari 4Ti.

51.

| “P2ut
oley. ~ ~

|poe 3 B aL
6V. 4Al aceoy ace

4 dt I = DRY DISC O.0 bf 0.01 it ‘
lov. E RECTIFIER .

2000 | + = 4L5 4L6
4SIA p= ‘

5 tT
; 6V.

¢ 4c22 es23
468 0.5 uf OJ OUT ede 0.0 | at

-

, aca ace f + ’
4LI 4L3 0.5 0.5 4 |@ L L = 4L —tH}—+ aut

* 4cié 4Cj38
_ 0.5 laut fit
+ acs

ee ee 500.0.ac 4c 4L8 4R2 4L9“42 4L7eI | 0.5 + an $

4C17 4C19..
4 { 2 ut

af O25uf;+4c3 4cl2 Outor , [8 bs
— or7 o2sut 02 5ufL Olut

FT +84v.
4R3 -6v.

8200 4Ki A
-12V. . fo) —I.5V.

@ Zz4sl , 6 3SIC ; > SOCKET SHOWN
(@) VvCOMMON LEAD —6¥. 8 | irene SOLDER

ALL VOLTAGES REFER 9 LUGS DOWN
TO THIS POINT. Na —

—5SLV.

: =i



TTM_11—310 RESTRICTED
POWER CONVERTER UNIT PE-104-A —#

SCHEMATIC (Alternate) .
Assupplied with some Radio Sets SCR-284-A, 5

4A2 SYNCHRONOUS VIBRATOR (TOP VIEW) SPECIAL NOTES
In some power converter units trans-

former 4TI has adropping resistor, cov-
eredwithblack insulated sleeving, con-
nected in series with one lead to rec-
tifier 4Al. if 4TI is replaced, remove
the series resistor. It is a part of
the old transformer and should not be
used with the replacement unit. If a
resistor is necessary, it will be is-
sued as apart of the replacement trans-
former.

mA] Ref: OCSigO Maintenance
eect Letter No. [6 (1943)

4Al
DRY DISC
RECTIFIER

+ = acy
v

4ce
2000uf

4cs Oat
1Sscam S06 n

0.5 = 0.546 {| }
, laut

4Cl6 4cisosufsy laut jit
Acs 1 {

4C7 oe a 4c9 I5000N4L2—qX\. «73 \ O.5ur 7 0.5uf “93 "3 4L9
+ + + 4

4ci5 4Cl7 4cig
4500uf |2uf j2uf

‘s

| .

| 0.2 5yuf
3 4Ci2 O.ura [a gs'3-g

h

4CI0 eacis
o25yuf 02 Sut ele olf

Tv _+84V. .«< :
vA ~6V.

8200 4K

-12V. A =I5V.
5 4

ASIC 6 3
SOCKET SHOWN

7 2COMMON LEAD =6V. a | ,/O// HOLE view
ALL VOLTAGES REFER WITH SOLDER
TO THIS POINT. Ne — LUGS DOWN.

& we 51.



TM 11-310

T
Part of: SCR-543-(*)

POWER SUPPLY UNIT PE-110-(*)
PE-110-(*) = PE-I10-A & PE-110-B 4

VOLTAGE MEASUREMENTS
Reference:
TM (1-625

FRONT EDGE OF CHASSIS
260V. D-C

300V. A-C
5 <5V.A-C7| [Svar

\28 5y; Baa

5a IBV C SVAC 13

Raed 5V
EROS

fig vac | fov.a-c
300V.AC

SPARE C7q SPARE C75 Ar 4

260V.0-C

490V.0-C

LS6ONAG>

5V._A-C

* 5i0V.0-C
455a/ 545V_/

c
7 Tia

socy SV 510V.0-C

\Oisv.a-¢ >
TRANSMIT POSITION

BOTTOM VIEW OF POWER SUPPLY

\agov.b-¢

260 Vv. 0-C

5 bv. A-C7 [ova

SPARE C7q SPARE C75

260V.0-C

FRONT EDGE OF CHASSIS

300V. A-C

ZA Sv/300V 6A/ SVWHey
VAC? | T13

BEL NOTE:

15 VAC | fsv.acs
VOLTMETER.

300 V.A-C

INDICATED.

455A oO

T14
SOCY usv

(a)

RECEIVE POSITION
BOTTOM VIEW OF POWER SUPPLY

ALL VOLTAGES MEASURED
WITH 20,000 OHMS/VOLT

VOLTAGES MEASURED TO
GROUND UNLESS OTHERWISE



TTM_11-310
POWER SUPPLY UNIT PE-110-(*)

SPARE C7q SPARE C75 AF

220V.0-C

VOLTAGE MEASUREMENTS
FRONT EDGE OF CHASSIS

220V. D-C
AO O, ome)

3 SV BS $V vi7 Co oF a ry
T 18SA (3IV.C 5 3

Q2Qb g g 4 a} Vie
983 leh cheney

NOTE:
ALL VOLTAGES MEASURED
WITH 20,000 OHMS /VOLT
VOLTMETER.
VOLTAGES MEASURED TO
GROUND UNLESS OTHERWISE
INDICATED.

4554 545V

Tia
SocyY HSV

VIBRAPACK OPERATION OF RECEIVER
BOTTOM VIEW OF POWER SUPPLY

t
J

jz oO
sO

’

8+@ ) VIBRAPACK

50000

RE
D 

&
 VE

LLOW

Schematic
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° aA = on
l

ke



. - TM_11_-310
EE POWER SUPPLY UNIT PE-110~(*)

SCHEMATIC

5

Sto Cy T
PIN_VIEW ye T out {Hy 8

{ Ceo VT-80S 504 F, TF o.sur E
ON" : ng , + 5 ~ V

| RY3! RY, 16rs BB |
re | Sz

] Aten ol Ertl ell! ot tl.
i I +? | F g
H aj t |Lg tl | =n B

+260 SOOT
mt C74 ==

R72£20000 n + Snf VP
L o CS VT-145 | VT1459 _0.5pfer3ae <> :

+490 aR -F dz

=¢77 S76
HOLE VIEW Byf Buf

PL + 1 wr Vie

14

VT-145 | VT-145

Vig

TUBE SOCKET TERMINALS, BOTTOM VIEW

VT-80 VT-145
RMA TYPE 80 RMA TYPE 573,

SAFETY NOTICE
@ Operation of this equipment involves

the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.



RESTRICTED TTM 11-310
L 3 “i

PLATE SUPPLY UNIT PE-117-C i
Reference:

Part of: SCR-610-(*) TTM FI-6I5A
RESISTANCE AND VOLTAGE MEASUREMENTS.

BOTTOM VIEW

LBs

*Use /ow ofnmerer range. If reatl
MG 1s ObFaltiéd, éverse Vest (éads. -
Fig. 1.—Cable connector resistance readings. ° Ou.

ASSEMBLY, SWITCH LINK PLATE —j

vi 164 Si i]
£. a =a VT 195

Dg TT C19 cs @
VOLTAGE MEASUREMENTS we sé F is se

PE-117 connected to BC-659. s 68 i) lS. 66 | i-s
R or T indicates "RECEIVE" or "TRANSMIT". z 3 ze ej? # ie
(6) or (12) indicates battery voltage. e388 Vy oF GL 9 3 3
Voltages are nominal and are a i be "ee i @

VTYM between point indicated and B- (brown
lead), except as noted. ° s L_] °

Voltages are DC except as noted. SIDE VIEW
. RETAINER BRACKET (LONG) RETAINER BRACKET (SHORT)@ Fig. 2.—Parts layout. ,

RESISTANCE MEASUREMENTS
Power cable and battery disconnected.
Tubes and vibrator removed.
Socket measurements taken between point indi-

cated and B- (brown lead).
Cable plug receptacle measurements taken be-

tween contact indicated and contact "H",



TM_11-310 RESTRICTED
PLATE SUPPLY UNIT PE-117-C

“YELZ e VT-195 ;

1 2 o . an
cr @ ®) @) arth

WHT. GR ~ ; ‘ y OW OR IO
* 3 nwa TYPE vaso-sc) (hun THRE ent wous)

we : 3
3 & $8...

, Eee
YeL?

wHT-ORG TA?

a ia (3)
6

)
LIN

K 
GONNEC

TIONS 
FO

R 
12

 
VOL

TS

2)

e)

RED-B
LU 

TR
.

© jvt-184
VOLTAGE

Cio REGULATOR
PLUG-IN 2

ELECTROLYTIC
CAPACITOR

CA-403

ORNG yeu

°|

R3

(©)
Oumar)In 3Py

POWER & CONT.
CABLE CONN.

OO, LINE GOMMECTIONS FOR 12 VOLTS |
HES s_ za

aie rye

Ca Cs ONG TR. Re
+=

~25 VOLTS
omg

. iL 9
N LINK CONNECTIONS FOR 12 VOLTS +

Py 3 BLUZ
P|
a yELg

REOg e wu
aL o LAs Let

To D) NOTE:- DIAGRAM SHOWN WITH
— VEHICULAR LINK CONNECTIONS FOR 6 VOLTS.

BATTERY 7 RV, = VB~1~@ OR VB-7-)

Fig. 4.—Schematic.

COMMON FAULTS AND. CORRECTIVE MEASURES

CORD ING

The power and control cord and its connectors
are subject to failure due to vibration and twist-
ing. Be sure to check the cording and connectors,
both electrically and mechanically, before looking
for trouble in other parts of the set.

Refer to COMMON FAULTS AND CORRECTIVE. MEASURES un-
der SCR-609-610-(*) in this manual for an author-
ized method of supporting this cording.

SPECIAL NOTES

MOISTURE PROTECTION

A waterproof canvas cover to protect BC-659-(*)
and its associated power supply (PE-117-C or
CS-79-(*)) has been added to the parts list of
SCR-609-(*) and SCR-610-(*). Organizations having
Radio Sets SCR-609-(*) and SCR~610-(*) which lack
Cover, BG-153, Stock No. 2Z23400-153, should requi-
sition them in the usual manner. This cover is
not removed when the equipment is in operation.

Ref: Supply Letter No. 179 (#943)
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CONTROL UNIT RM-7-B 5

Reference: TM 11-805P : ~197-(* |art of: scR-197-(") VOLTAGE AND CURRENT MEASUREMENTS
The following measurements are readings obtained with available

voltmeter should have a minimum sensitivity of 1000 ohms/volt.
standard instruments. The

Tube Element Voltage Where Measured Current Where Measured

@ Mic. Amplifier tube 440:
Plate 240v. d-c From term. 2 on transf. 5.8 ma d-c In series with lead

WIZ to chassis. on term. 2 of transf.
442.

Cathode 11.5v. dec Across resistor #09. came meee
F i lament 6.3v. a-c Across term. 12 and 13 0.3A. a-c Series with tead on

of transf. 441. term. [Z of transf.
SH,

Keyer Tube 432:
Plate 240v. d-c From either side of ---+- cc ee

coil relay to chassis.
Gr id -37v. dec Across capacitor 424, ee ee 2 owe
Filament 2,.5v. a-c Across terms. 5 and 7 2.5A. a-c Series with Tead to

of transf. 441. term. 5 on transf.
, Ha,

Rectifier Tube 427: .
Plates (2) 430v. a-c Across terms. 8 and 9 “-+- ee ee

and 10 of transformer
430,

Filaments 5.0v. a-c Across terms, 5 and 7 2.0A. a-c Series with lead on
; term. 5 of transf.

430,@ RESISTANCE MEASUREMENTS .
5

between designated terminals, Values less than one ohm are given as zero,

of transf. 430.

NOTE: Resistances measured

COMPONENT PART NO. WINDING TERMINALS 0-C RESISTANCE OHMS

Filter choke 426 ---- 270
Filter choke W2la 1,2 6
Filter choke 421b 3, 4 100
Power transformer 430 [, 4 10

. 5,7 0
8, 10 750

Power transformer yyy i, 4 15
5, 7 0
9, It 0
12, 13 0

Audio input transformer 408 1, 3 30
5, 4 12,000.

Audio output transformer 412 1,2 2,300 —
. 3, 5 \ 58

Telephone transformer 439 1,2 30
3, 5 38

LOCATING TROUBLE
set to POSITION |. Line | and line 2 do not cor-
respond at local and remote control unit. Sim-
plex J, Simplex 2 and Phantom selecting switches
on both local and remote control units are not set

All troubles indicated are for "REMOTE" operation.

SYMPTOM 1. Will not key or voice modulate radio
transmitter from appropriate jacks on position |
side of pane).
DIAGNOSIS... Local = Remote switch on radiotrans-
mitter panel not thrown to "REMOTE" position. Po~
sition selecting switch on associated local con-
trot unit not thrown to POSITION I. Local - Re-
aote switch on chassis of remotely operated con-
trol unit not set for "REMOTE." Position select-

to corresponding positions.

SYMPTOM 2. Will not key or voice modulate trans-
wmitter from appropriate jacks on position 2 side
of panel.
DIAGNOSIS. All likely causes given above for po-
sition | side of panel, except forthe diagnosis
given for Symptom |, which would be -- “position
selecting switch not thrown to POSITION 2."ing switch on remotely operated contro! unit not ti



RESTRICTED

SCHEMATIC

CONTROL UNIT RM-7—B

TM 11-310

ev
e

-
os

S6-L
A

08-L
A

ew
sz

2-82
8,

coun
Fe

Yoo
,

zap

ite
\

soeM2

os
e

vow

FAA
S 

R
E

Lam
oa

pare
]

5S
a

2Ten
e

|
aoe-30

“TREES 
ZOHOA 

" 
]
 am

Wt xa ees - 
t 

ze
ROLY 

H
d

 “e
d

z
|

|

Sorzoe

1 2-38
1Ofe

ie 
wanes

*] aan

L
ad

4333
ee|

ft
ad3

I
1

ros;3
AT

T
[

“HOVa
aN

ao
“SIRT

elt||
ty

aon]
(*

C
zo

e
s

al

0 
€ 

Fw 
a

mara 
vowvet] 

Moy 
r

wo

ant 
Ltt 

ims 
ptt. 

+44 
{ 

1
aK wi 

iF Tw) 
EIEN 

Hb 84 L8H 9 Dh bod 3D
&

/ 
§
 

$2 
ORs 

(EZ Z O2 
BI 

fas 
A 

ry 
f 

7

20R
:

TH
)" 7

‘Tw30"



TM 11-310
| a

RECTIFIER RA-34-(*) 5
RA-34~-(*) = RA-34-A, B, C, 0, E, F, G, and H.

Part of: SCR-I88-A Reference: TM 11-959 and TM {1-961

VOLTAGE AND CURRENT MEASUREMENTS

RA-34-A voltage measurements on page 4.
RA-34-B, C, and D, 3331 = Front = 339.—=SSs Front 1,007.0

Alt wettacter ts listed below are made with 3331 Rear 339 Front 1,000.0
standard voltmeter (AC-0C), ammeter and milliam- § F
meter equipment. The voltmeter must have multi- 335 Left 335 Right 1,007.0
pliers designed for high voltage measurements, 336 Front 336 Rear 1,000.0
and a sensitivity of 1,000 ohms per voit for. a-c 337" Left 337 Right 7.0
and d-c readings. All readings were obtained 339! Front 339 Rear 1,000.0
with a [15-volt 60-cycle input, and with no load
on the rectifier.

*all terminal locations described from front of
VOLTAGE: , rectifier.

Transmitter filament voltage -- 12.0 volts a.c. ; fa.
Control rectifier filament ® 319 not energized. Control load 2.4 amps.

voltage ---------<--0-----= 1.98 volts. a.c, |Control rectifier plate to § Plate on. Plate load 200 ma.
ground voltage -------------- 21 volts a.c. WARNING: Use extreme caution in making measure-

Voltage across 240,1----------- 5.9 voltsa.c.* ments.
Voltage across 240.2 -- less than 0.01 voita.c.”
Control rectifier output ------ $3.5 volts d.c,
Rectifier filament voltage ---- 2.4 volts a.c.
Rectifier plate to secondary RA~34-H.

Cate cowenneeweennne oe ane wen 1265 volts a.c. Conditions of measurements as specified for
Voltage across 241 ------------ 520 volts a.ct RA-34-B, C, and 0.
Voltage across 242 ---.-~ bemene 2.0 volts a.c. From T
Plate output voltage ---------- 1127 volts d.c. . ° .

CURRENT: part Terminal part Terminal Voits d.c.

Current through 228 ~---~----~~ 0.265 amp. d.c.
Current in 229 -<-<------~----- 0.021 amp. d.c. 903 45 Gr ound “~ . 12.0
Current in 230 ----+--~----.--- 0.022 amp. d.c. $04 61 903 55 *t,000.0£
Current in 215 ---------------- 0.160 amp. d.c. 927 20 927 21 12.0

*Use series capacitor (.25 or .5 uf), in series depends of
with one test prod to block out direct current, Setting o

aging tap

RA-34-E, F, and G. , 93f Front 931 Rear (+) 068
Conditions of measurements same as that giv- 931 Front Gr ound® — 12.28

en for RA-34-B, C, and D. 93! Rear Ground® -- 11.6
From To . 932 Right 9038 55 1,025 .0%
part Term. part Term, Volts d.c. 932 Left 9038 55 1, 000.0%
303 as Gr ound -- 12.0 935 Top 935 Bottom | ,000.0¢
3038 57 Gr ound -. 12.0 $30 Front 930 Rear 1,000.0°
308 6 303 55 1,000.0 *925 3 925 4H, 30.0
330 9 330 10 12.0 . .

33.1% Front = 33141 Rear 0.4 NOTE: # Terminal locations described from front
331.2% Front 331.2 Rear 0.4 . of rectifier.

331.1% Front Ground -- 12.0 § Control load 2.4 amps. Failure to load
331 1% Rear Ground -- 11.6 may be due to open reactor 931.‘ ,

33) oa Front Ground -- 11.6 £ Plate voltage on.
l, -- .331 2" Rear = Ground i .2 * Should the rectifier (928) circuit fail because

332 Front 339 Front 1,017.0 of shorted capacitor 934, or open resistor 929,
332" Rear 339 Front | ,007.0 plate voltage cannot be removed.

583099 O - 44 ~ 3



TM 11-310

The procedure for locating trouble in the RA-34-A,
and RA-34-£, F, and G, is similar to the notes
outlined below for RA-34-B, C, and D models. Ref-
erence numbers will, of course be different; and
due to slight circuit variations between the
RA-34-A, the B, C, and D series, and the E, F,
and G@ series, slightly different troubles may be
encountered in each group. Reference to the
schematic diagram for each group will reveal the
differences, and aid in locating other defects.

RA-34-B,C, & D

To facilitate localizing trouble, careful
attention should be given.to the operation of the
relays in the rectifier. Failure in any of these
devices will prevent the application of essential
power to the transmitter. The opening of trans-
mitter filament circuit breaker 217, the control
rectifier breaker 218, or the rectifier filanent
breaker 219 will prevent application of plate
voltage. A fault in plate interlock relay 216
may open either or both the transmitter filament
breaker 217 and control rectifier breaker 218.
A fault in-either the plate stop-start relay 213,
or blower 243 will open either or both the rec-
tifier filament breaker 219and plate breaker 220.

The attributable causes for improper oper-
ation of any of the relays are as follows:
|. Transmitter filament circuit breaker opens.

(a) If breaker opens only with transmitter
connected, fault is in transmitter filament
circuit. (b) If breaker opens even though
transmitter is disconnected, check for short
circuit in primary or secondary of filament
transformer 236, short in the coil of plate
inter lock relay 216, or a short in the cord.
Control rectifier circuit breaker opens.
(a) If breaker opens only with transmitter
connected, fault is in transmitter. (b) If
breaker remains open, even with transmitter
disconnected check for shorted cord, defective
tubes, short to ground in reactors 240.1 or
240.2, capacitor 231.1, bleeder resistor 228,
or plate control relay 215. (c) If plate clips
are removed from rectifier tubes, and relay
continues to remain open after above possible
defects are eliminated, check for shorted
windings: in control rectifier transformer 237
or defective plate interlock relay 216.

3. Rectifier filament circuit breaker opens.
Remove rectifier tubes 226.1 and 226.2. If
breaker no longer opens, check tubes -for
shorted filament. If breaker continues to
open, check for short in rectifier filament
transformer 238, motor of time delay relay 214,
coil of plate start-stop relay 213, or blower
243.
Plate circuit breaker opens. (a) If breaker
opens only with transmitter connected, fault
is in transmitter. (b) If breaker stil) opens

w
o

+

LOCATING TROUBLE 5

when transmitter high voltage cable is dis-
connected, remove the plate clips from the
rectifier tubes 226.1 and 226.2 making certain
that they do not touch any grounded surface.
If the breaker no longer opens with clips re-
moved, check for a short to terminal 55 of
Socket SO-4), or from filter reactors 241 or
242, shorted capacitors 232.1 or 232.2, shorted
bleeder resistors 229 or 230. !f breaker con-
tinues to open, check for short in plate trans-
former 239, plate start-stop relay 213, or
blower 243.
Possible faultswith circuit breakers not open.
(a) If power pilot light does not light, check
pilot lamp, autotransformer 234, line voltage
link 207, interlock switch 206, power switch
205, and power sockets 201 and 202. (b) If
primary voltage is present, but no transmitter
filament voltage, check circuit breaker 217
and primary and secondary windings of the fila-
ment transformer for possible open windings.
(c) If no control voltage appears, check con-
trol rectifier circuit breaker 218, control
rectifier transformer 237, and filter reactors
240.1 and 240.2 for open circuits. (d) If
power pilot light 221 lights, but plate pilot
light 222 does not, check the pilot lamp 222,
the plate thermostat 211, the plate inter lock
relay 216, the plate circuit breaker 220, the
plate control relay 215, and the plate stop-
start relay 213. (e) If the plate start-stop
switch does not control the plate supply,
check plate start-stop switch 209, plate start-
stop relay 213, time delay relay 214, and rec~
tifier filament circuit breaker 219. (f) If
the control rectifier output voltage is high,
check the bleeder resistor 228 for opencircuit.
After inserting a new tungar tube, the output
voltage may be higher or lower than previously
experienced, due to variations in arc drop -
in the order of | or 2 volts. To compensate
for this, the control rectifier power trans-
former 237 has a tapped primary to permit ad-
justment of this voltage. Primary terminals
of this transformer are accessible through the
door in the upper right, behind the Line Volt-
age Link. Normal position for the connection
is to the terminals marked 0 (common) and 2.0.
tf output voltage is low, use terminal higher -
than 2.0; if voltage is high, use terminal
lower than 2.0. -

Miscellaneous trouble locating. (a) If plate
rectifier voitage is high, check bleeder re-
sistor 230 for open circuit. (b) If plate
voltmeter does not read, check bleeder resistor
229 and voltmeter part 224 for open circuit.
(c) If rectifier heaters do not operate at
temperatures below 65 deg. F., check thermostat
210. (d) If blower does not operate at tem-
peratures above 85 deg. F., check thermostat
212.

i
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RECTIFIER RA~34-—:*!

LOCATING TROUBLE ( cont.) 5

RA-34-H

When the Rectifier RA-34-H is being serviced,
the first precaution is to observe whether al}
circuit breakers are on. if they are not, trace,
by means of the circuit diagram and instruments,
the possible cause for failure to energize any
inoperative breakers. Employ the chart below, in
the order given, for locating trouble.

NOTE: BE VERY CAREFUL WHEN TRACING TROUBLE.
REMOVE PLUG FROM POWER LINE, UNLESS TESTS REQUIRE
POWER TO BE "ON". DANGEROUSLY HIGH VOLTAGE IS
EMPLOYED IN THIS UNIT.

SYMPTOM 1--Power pilot 923 does not light.
POSSIBLE FAULT--(a) Defective pilot lamp. (b) De-

fective power socket 901. (c) Defective Power
Cord CD-370. (d)} Defective POWER switch 906.
(e) Defective interlock switches 908.1! or

908.2. (f) Defective transformer 926.
REMEDY--(a) Replace. (b)-(f) Replace defective

part.

SYMPTOM 2--Plate pilot does not light.
POSSIBLE. FAULT--(a) Defective pilot lamp. (b) De-

fective PLATE OFF switch 909. (c) Defective
PLATE ON switch 910. (d) Defective plate con-
trol relay 917. (e) Defective off-on relay
916. (f) Defective time-delay relay 915.
(g) Defective thermostat 914. (h) Defective
transformer 926.

REWEDY--(a) Replace. (b)-(h) Replace defective
part.

SYMPTOM 3=-CONTROL CIRCUIT BREAKER 919 Opens.
POSSIBLE FAULT=--(a) Overload in transmitter.

(b) Defective Cord CD-I51. (c) Failure of cap-
acitor 933.1. (d) Short to ground in reactor
931. (e) Faulty rectifier 927. (f) Short to +
12 volts in off-on relay 916. (g) Short in

Socket SO-41.
REWEDY-~(a) Repair fault In transmitter. (b) Re-

pair or replace. (c) Replace. (d) Replace,
(e) Replace. (f) Repair or replace. (g) Repair
or replace.

SYMPTOM 4--PLATE CIRCUIT BREAKER 920 opens.
POSSIBLE FAULT-~(a) Overload in transmitter.

(b) Defective Cord CD-I51 or CD~152. (c) Fail-
ure of capacitor 935. (d) Short to ground in

reactor 932. (e) Defective tube (967 or FG-17).
925.1 or 925.2.

REWEDY--(a) Repair fault in transmitter. (b) Re-
pair or replace. (c) Replace. (d) Replace.
(e) Replace tube.

SYMPTOM 5--No reading on filament voltmeter in
transmitter.

POSSIBLE FAULT--(a) Defective transformer 926.
(b) "Defective CIRCUIT BREAKER 918. (c) Defec-
tive Cord CD-!51. (d) Defective meter.

REMEDY--(a) Replace. (b) Repair or replace. (c)
repair or replace. (d) Replace.

SYMPTOM 6--No reading on plate milliammeter in
transmitter.

POSSIBLE FAULT-~(a) Defective meter. (b) Open
coil im CIRCUIT BREAKER 920. (c) Defective
transformer 926. (d) Open in reactor 932.
(f) Defective Cord CD-151 or 152. (f) Defect
in transmitter.

REMEDY~-(a) Replace. (b) Replace. (c) Replace.
(d) Replace. (e) Repair or replace. (f) See
transmitter technical manual.

SYMPTOM 7*~=-Reading on plate milliammeter in
transmitter with contro! switch OFF.

POSSIBLE FAULT--(a) Short in capacitor 934.
(b) Defective control relay 917. °

REMEDY--(a) Replace. (b) Repair or replace.

SYMPTOM 4-Tube heaters do not operate (921.1 and
921.2).

POSSIBLE. FAULT-~(a) Defective heater 921. (b) De-
fective thermostat 913.

REMEDY--(a) Replace. (b) Replace.

SYMPTOM 9--Blower 922 does not operate.
POSSIBLE. FAULT--(a) Defective blower 922. (b) De-

fective thermostat 912.
REWEDY--(a) Replace. (b) Replace.

* Short of capacitor 934 or opening of resistor
929 will prevent removal of plate voltage. If
plate pilot goes out when PLATE OFF switch is
operated but plate voltage remains on trans-
mitter, check capacitor 934 and resistor 929.

SAFETY NOTICE
Operation of this equipment involves .
the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.
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RECTIFIER RA-34-~(*)

VOLTAGE MEASUREMENTS 5

RECTIFIER RA-34-A

Conditions for measurements same as for RA-34-B,.C, and D.

*Terminal To terminal Control} position Voltage Permissable range

47 and 56 46 and 54 Line switch (121) IZ v acc. Adjust with volt-
ON. Fil. circuit age regulator
breaker (130) ON. (102).

45 53 Line ewitch (121) 12 v ac. 11.0 v to 15.0 v.
OW. Fil. circuit
breaker (130) ON.

. 45 57 Remote control 0. None
OFF.

61 55 Line switch (121) 1,000 v 950 v to 1,050 v.
ON. Fil. cirevlt a,c.
(130) ON. Plate
circuit breaker
(129) ON.

SAFETY NOTICE
Operation of this equipment involves
the use of high voltages which are
dangerous te life. Be very careful
when working with this equipment.
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- RECTIFIER RA-34-(*)

SCHEMATIC ‘
RA-34-B,C &D

PARTS LEGEND ;

REFERENCE ‘ REFERENCE
NUMBER NAME OF PART “FUNCTION NUMBER NAME OF PART FUNCTION
201 SOCKET EMERGENCY POWER 226.1 TUBE YT-W6-A PLATE RECTIFIER
202 SOCKET POWER FOR CORD CD-370 226.2 TUBE VT-%6~A PLATE RECTIFIER@ 203 RECEPTACLE SO-41 FOR CORD CD-15! 226.3 TUBE VT-46-A SPARE
204 RECEPTACLE S0-39 FOR CORD CD-152 226.4 TUBE VT-46-A SPARE
205 SWITCH POWER 227.1 HEATER RECTIFIER TUBE
206 SWiTCH INTERLOCK 227.2 HEATER RECTIFIER TUBE
207 LINK LINE VOLTAGE 228 RESISTOR CONTROL RECTIFIER BLEEDER
208 SWITCH PLATE VOLTAGE ADJUSTING 229 RESISTOR PLATE VOLTMETER MULTIPLIER
209 SWITCH PLATE START-STOP 230 RESISTOR PLATE RECTIFIER BLEEDER
210 THERMOSTAT TUBE HEATER 231.1 CAPACITOR CONTROL RECTIFIER FILTER
21 THERMOSTAT PLATE 231.2 CAPACITOR SPARE
212 THERMOSTAT BLOWER 232.1 CAPACITOR PLATE RECTIFIER FILTER
213 RELAY PLATE START-STOP 232.2 CAPACITOR PLATE RECTIFIER FILTER
24 RELAY TIME DELAY 233 CAPACITOR PLATE RECTIFIER FILTER TUNING
205 RELAY PLATE CONTROL 234 AUTOTRANSFORMER 230-115 VOLT
216 RELAY PLATE INTERLOCK 235 VARI AC FILAMENT VOLTAGE CONTROL
217 CIRCUIT BREAKER TRANSMITTER FILAMENT 236 TRANSFORMER TRANSMITTER FILAMENT
218 CIRCUIT BREAKER CONTROL RECTIFIER 237 TRANSFORNER CONTROL RECTIFIER
219 CIRCUIT BREAKER RECTIFIER FILAMENT 238 TRANSFORMER PLATE RECTIFIER FILAMENT
220 CIRCUIT BREAKER PLATE 239 TRANSFORMER PLATE RECTIFIER Hi-VOLTAGE
221 PILOT LIGHT POWER 240.1 REACTOR CONTROL RECTIFIER FILTER
222 PILOT LIGHT PLATE 240.2 REACTOR CONTROL RECTIFIER FILTER
223 VOLTMETER-1S 161 FILAMENT VOLTMETER 24 REACTOR PLATE INPUT FILTER
224 VOLTMETER §S-!68 PLATE VOLTMETER 242 REACTOR PLATE OUTPUT FILTER
225.1 TUBE G.E.199698 CONTROL RECTIFIER 243 BLOWER VENTILATING

; 225.2 TUBE G.E.199698 SPARE ; 244 BINDING POST GROUND

@ SAFETY NOTICE
Operation of this equipment involves ,

f the use of high voltages which are
aio ema dangerous to life. Be very careful

ws cme 2a when working with this. equipment.
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SCHEMATIC DIAGRAM

RECTIFIER RA-34—i*}
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SCHEMATIC .
by N

l ee
bewrnwee 4 ]

‘ 1 ed

208 --908.2, 907... 100 W
ea Li ot i 1 oa
rae aes ' ---913..., HOV

T_11-310
RECTIFIER RA-34~(*)

929 AoW | *
” 1.ouf r 4

100 V : i
934, OIL FILLED ‘}-------- 4a som

rt aph baboon gig 7 =

eo AMA p peel 924it i 933) (oy
loo00 ut
25V

* N g + iQ00}V. B.C. ~oah.o CONTROL -i2\V.0.6. +lawps, i VAG [
IN AN EMEGENCY $3 45 47 56 46 54REPAIR, ANY 1.04. F x6 GROUND . a
100 W.V. OR HIGHER — rorit'sso fos,
VOLTAGE CAPACITOR d FOR PLS!
MAY BE USED PROVIDING i 4-H; schematic circuit diagram.CAPACITOR IS INSULATED Rectifier RA-34-H, 9
AT LEAST 1200 VOLTSABOVE CHASSIS. SAFETY NOTICE

Operation of this equipment involves
the use of high voltages which are
dangerous to life. Be very careful
when working with this equipment.

REFERENCE, REFERENCE,
NUMBER NAME OF PART FUNCTION NUMBER NAME OF PART FUNCTION

901 SOCKET FOR CORD CD370 9212 HEATER RECTIFIER TUBE902 SOCKET EMERGENCY POWER 922 BLOWER VENTILATION ~
903. SOCKET S0-41 FOR CORD CD-151 923 PILOT LAMP POWER PILOT .
904 KET 50.39 FOR CORD CD-152 924 = PILOT LAMP PLATE PILOT
905 BINDING POST GROUND 925.1 TUBE FG-17 or 967 PLATE RECTIFIER966. SWITCH POWER 9252 TUBE FG-17 or 967 PLATE RECTIFIER
907 INK 115.230 VOLT LINE SET 925.3 TUBE FG17 or 967 SPARE908.1 SWITCH INTERLOCK 925.4. TUBE FG17 or 967 SPARE908.2 SWITCH INTERLOCK 926 TRANSFORMER POWER909 WITCH PLATE OFF 927 RECTIFIER CONTROL VOLTAGE
910 SWITCH TE ON 928 “RECTIFIER GRED VOLTAGE
911. SWITCH LINE VOETAGE 929 RESISTOR GRID RECTIFIER FILTER
912 ' THERMOSTAT R 930 RESISTOR PLATE RECTIFIER BLEEDER
913 THERMOSTAT TUBE HEATER 931 REACTOR CONTROL RECTIFIER FILTER
914 THERMOSTAT 932 REACTOR PLATE RECTIFIER FILTER
915 RELAY TIME DELAY 933.1 CAPACITOR CONTROL RECTIFIER FILTER
916 RELAY PLATE ON-OFF 9332 CAPACITOR SPARE
917 RELAY PLATE CONTROL GRID RECTIFIER FILTER
918 CIRCUIT BREAKER FILAMENT 935 CAPACITOR PLATE RECTIFIER FILTER
919 CIRCUIT BREAKER CONTROL 9862 RESISTOR GRID ISOLATING
920 CIRCUIT BREAKER PLATE 987.1 CAPACITOR GRID BYPASS
921.1 HEATER - RECTIFIER TUBE 9872 CAPACITOR GRID BYPASS
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t ’RADIO SET SCR-177-B

For additional data refer to pages Ref: TTM I1-232
covering the BC-191-(*) BC-312-(*), ,
and BC-314-(*)

COMMON FAULTS AND CORRECTIVE MEASURES

i. Jt has been reported that a common trouble in 2. In the PE~U9-A and PE-¥9-8, the plate relay,
the SCR-177-B Is caused by an insulation break- which is operated by the filament current, has
down between high voltage and ground in both _ @ bakelite rod which swells up and freezes In
the Plug PL-59 and the low-voltage compensating damp weather. In the event of faulty operation
winding of Generator GN-39. See SCR-i88-A, of this relay, it is advisable to first check.
page |, for remedy of plug breakdown. it for this characteristic fault.

CIRCUIT DIAGRAM FOR POWER UNIT PE-49-D

[ “|FILTER Box_ | «BI S 2 I OBFe| oN |
4 Fencrrr POOOT 7 |

$0.41 PCAI77-A

ne cee a ey |
= a ome ool ——<—

STARTING SWITC - | canse6

AMMETER | 1 p97
b CUT OUT|@ CONTROL BOX |
Ht casos

|
|

-~START SER.

SHT. FLO.

|
|
i
L

aw
GAS ENGINE

GENERATOR

LEGEND

CA-177-A CAPACITOR 5 af 400V. FU-13 FUSE .30 AMP, 250 V.

| CA-183 CAPACITOR Olpf 1280. FU-20 FUSE .5 AMP. 1000 V.
CA-392 © CAPACITOR Olaf 600 V. an }

1 PiCA.394 CAPACITOR taf 200. Lg JOOS GRU!
CA-395 CAPACITOR Saf = 200. La
CA-396 CAPACITOR pt 1200 V L-47CONS GROUP 2
Ca.397 CAPACITOR Oat 1200 v LS

® © © © @ O LeEAo ioentieicarions

Power Unit PE—49-D, schematic diagram.
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. "
SCHEMATIC DIAGRAM

LEGEND I)
REF. NO. (79

162-GATTERY POST, INSULATED BOK
163-BATTERY POST. NON-INSULATED 166
164-SOCKET S0-39 =="165-SOCKET $0-41 ~——__f _ 40 .
166- SWITCH, FIELD ies =| 400V
168 -RELAY , SWITCHING 25 —o
169- CAPACITOR CA-303 =
I7L-FUSE FU-12 ’
179- REGULATOR, VOLTAGE H180- CUT-OUT, BATTERY 17h —S
181 -CAPACITOR CA-304 —or~_s
162-CAPACITOR CA-306 0.50 AMP
193-RESISTOR RS-53, REGULATOR 1000 ¥
185-FUSE FU-13

*213- VOLTMETER 1S-58
*214-AMMETER 1S-32 . ~
* 219-RHEOSTAT, BATTERY CHARGING TM
* 220-RESISTOR, BATTERY CHARGING

VOLTAGE REGULATOR DETAILS
A-POTENTIAL COIL : 1
B-ARMATURE .
C-ARMATURE GONTACT
O-ADJUSTABLE CONTACT
H-SECONDARY WINDING

BATTERY CUT-OUT DETAILS 30 AMP Power Unit PE-49-A and B

sence mo ¢
as

164

9

K~ D4 250 Vv 195
M-SERIES WINDING
O-~ARMATURE
P-ARMATURE CONTACT
Q-FIXED CONTACT

*OMITTED IN PE-49-A, OTHERWISE DIAGRAM
FOR PE-A AND B ARE IDENTIGAL.

FIELD RESISTOR 10.

| Power Unit PE—49~C, | SOCKET |
| SOCKET $0-41

---- — $0-39 |
| AMMETER fv + ooo PS AMP |

ig 1000 V| * , RELAY “Gapacitor| \ ‘Posi 6
we ] Suf 14000 5 |

CAPACITOR| Lad G+ GA- 382 |
| «Inf 200 V- DC tt |

CAPACITOR ¢-| care oy | L=
as / FIELD || = switcn |F

30 AMP b |VOLTAGE| fu-20 REGULATOR |
| At

RHEOSTAT BATTERYLA} “521 ADJUSTABLE
| 225.2 FIXED . |

me ee CC CH Ce — — — +- —_ —

nn | ne ce , 1 :
| | | STARTER| | + | | SWITCH

| _ = HV. INTERPOLE | TL-9386
| | | : |
| tthe | | / E |

| | “Inf 200 V “ip 2000 V-DG l
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+ —— RADIO SET SCR-177-B

ANT- CORDING

TRANS. TO ANTENNAJO COUNTERPOISE ., wa ANT TUNING
CHEST CH-27-A cnooe ] UNIT ANTENNA

~Apio sFRONT| ” —_j~.—, STAKE UNIT BC-308A

ratitcen [gLtert atin YOS_— Sage
~lel- 7 ORAWER FOR

@ MOUNTING yiEW OF I MICROPHONE T-I7 FUSES
Post BLOCK KEY J=47 {LOT LAMPS
ON TRANS CORDS CD-133-AIVACUUM TUBES CORD CD-I76-a

MITTERae, ey CORD cD-138 BATTERY

{ CORD CD-265 | _MIC. CORD CD-138 ANTENNA
_ TESTHOey chime, CORD CO-138 0

| CORD CD-264 ¥—"Ito Tee unt ¥ W-i28
CORD co-i494—+ SHEANTEN STORAGE LOSS A

_ GER SPACE TO TELE.UNIT i STAKE
' CORD cp=146 FcreR HEADSET P-18-w=29|50x TM-I9 MlCy FL-9 BATTERY W~29 7 : aie

BB-46 ° of RADIO Y H cSRADIO Fi J-47
D+ RECEIVER Racaie f ttt MICROPHONE

iH Dp BC-314-) \8 MOUNTING /Q8 Lad—/ , MOUNTING Ox QUNTING /a fF

powen UNIT PE-49-@ ‘g7 STAKE GP-8 CHEST We ; rT | ;
9-@) W-i28 : : : CORD CORD HEADSET

Figure 1.—Cording diagram. CO-341 CD-340 P-i8

PLLA, CO-SAI FPt-I4, CD-30@ 50-F1, $032 JK-33A and K-S4A Color coge of eee ter madi receiver
Jocared on transmitter BC-/91{*) CDSUEALITE BC Sb- (*) >
¥PLS6/ and Pl-s50 for sockers —
50-41 and So-39 respectively, D- Black - li

A ( Sepa 50-41
Mi) Ley r

P-S47
Ee capella ro a

fer key sack: 
| |

Sanne )/ | & Rae
ee Bayes | * | | 7 BS A a | |

H | wnesT CH-27A || so-4i 5039 ons | i

: ' PE-AO-C hi TL EE |

| ll | et 14 and dS rade |
‘ of /4 a1 n |

; renee oe Ie ar cant
@ 7 PL-114- Tr kaging trom recebe e? ot ° |

Cord Cp /s @ com mar XS 4
of Scei7 ~ |__ saben soso |50-40 js for lug CD-I76A.
ace
ee,

Figure 2.—-Cording diagram.
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1 |
RADIO SET SCR-178, 179

For additional information refer 4
to pages covering the BC-186,
BC-187-(*), and BC-188-(*). Reference: TM !1-231

+1/- dJ- +

i 1 | |
| | pon1 | i Ihadv
I | { '
| { | 1 |
; A 1a oA | c
IBATTERY| |BATTERY; | BATTERY )-i3v
| BA-23 1 ; BA-23 | ; BA-27

i1 | | Loe tt
! | |t
be ake eee noe ome oe oe L —--4woot be ——— | | — S5BINDING PosTS
i 45V e7hv TM-14

223, __ +2 -— HP -T _ +90v]. -90V 4225V 3 BINDING POSTS
1 B en) 1 4 B 1 | 8B

| BATTERY { | BAT TERY | BATTERY | BATTERY | JACK (YAXLEY NO. 701)
BA-2 ss! BA-2 BA-2 BA-2 aed| BAS y | BA? } oy Rae} tle j}oo—~

FIG.| BOX BX-4 BATTERY CONNECTIONS

CORD co-80

a LM-! RADIO TRANSMITTER 4N
“4 BC-187 INSULATOR

@ oy OR cre IN-85
ro} _ =,Z| BOX BX-4 BC-187-A ANT 5

- pl ry RECEIVER

ot!Pa t CTP
Vo Se ei conTR TO_COUNTERPOISE

we OL CP-12 ai3
3 _KEY SCREEN GRID ;

- +9 ® oO & .
7 CORD CD-I25

a

oJ RADIO MODULATOR &

RADIO RECEIVER Bee OR -b«
BC-186 at,

ANT CTP PLATE CURRENT CONTROL .
of o +Q PQ nH © PLUG PL-50

AY AZ “Sas csss? ~
: CORD CD-189 GENERATOR

CORD CD-132 GN-37
SHIELD

MICROPHONE 1-17

FIG.2

P-18

CORDING a

1
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Reference: T 11-233.
RADIO SET SCR-188—A
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— =
RADIO SET SCR-193-—(*)

SCR-193-(*) = SCR-193-A, B, C, D, E, G, Hy Jy K, KB, L, M, Pande Q. §

For additional data on SCR-193-(*),
refer to pages covering the BC-I 91 ~
(*) and BC-312-(*).

Ref: Tm 11-273

MAINTENANCE HINTS

It Is desirable, under certain conditions, to
reduce or eliminate the side tone volume of
Radio Sets SCR-193-D and E. This may be accom-
plished without opening elther transmitter or
receiver, in the following manner:

(a) At the terminal block TM-183 (see fig. |
below), remove the yellow receiver lead from

terminal #1, and connect it to terminal #13.
(b) Remove the natural transmitter lead from

terminal #6 and connect It to terminal #12.
(c) Connect a 50,000-ohm resistor between

terminal #12 and terminal #14.
(d) Connect a toggle switch between terminal

#13 and terminal #14, mounting this switch on
the terminal box.

This modification connects the resistor and
switch in series with the side tone circuit,

COMMON FAULTS AND CORRECTIVE MEASURES

In the Dynamotor Unit BD~-77-C, filter capac-
itor 1607 (.005uf, 5000¥) will sometimes be-
come shorted and repeatediy blow dynamotor
fuse 1608 when the transmitting key is de-
pressed. The remedy, obviously, lies in the
replacement of this capacitor.

HHO W &

| TM~183

{5} 2) fo) (2) f4

REC.YELLOW

TRANS. NATURAL

STANDARD CONNECTIONS

reducing the side tone volume and making it
possible to eliminate the side tone completely
by opening the switch. (Ref: Maintenance
Letter No. 20, OCSigO, 3! Mar 43.)

Repaired transmitters must have transmitter
tuning units with identical serial numbers.
Do not Interchange transmitter's tuning units
with those of other transmitters.

Lubrication of the Dynamotors DM-17-(") and
DM-21-(*): (for BC-312-(*) Receivers), and BD-
77-(*) (for BC-I91-(*) Transmitters), - as well
as gears, bearings, and band-changing mechanism
In both receiver and transmitter should be ac-
complished periodically and in the manner pre-
scribed in the Lubrication Chart in TM 11-273.

INSTALLATION HINTS

The distance range of this radio set may be
increased by the use of a higher and larger
antenna than that normally used with the ve-
hicle. A wire antenna longer than the stand-
ard mast antenna, properly installed between
the mast base and a tree or other elevated
object, will serve the purpose. ¥

in some situations, where only very short
distances are to be covered, the range may be
decreased and interference reduced by the re-
moval of one or two of the mast sections.

REC. YELLOW

TM~183

OEE te
TOGGLE
SWITCH0.5 W

50000 Nn
RESISTOR

Bae &

LTRANS. NATURAL

MODIFIED CONNECTIONS

Fig. 1.—Modification of Radio Sets SCR-193-D and 193-E to reduce or eliminate side tone.

Ms
583099 O - 44-4

atin
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t +RADIO SET SCR-197-(*)
SCR-197-(*) = SCR-197-B, C, D, E, and F. i

For additional data, refer to pages covering Ref: TM 11-241
Radio Transmitter BC-325-(*), Control Unit RM-7- TM 11-805
(*), and Control Panel BD-92-B.

MAINTENANCE HINTS

REDUCTION OF POWER OUTPUT. Instructions previously
issued limit the maximum power output to be em-
ployed on tactical radio sets for training pur-
poses to 100 watts, and further specify that the
lowest power practicable should be employed at all
times.

To reduce the power output of Radio Trans-
mitter BC-325-(*), part of SCR-197-(*), use the
"TUNE-OPERATE" switch which is employed for tune-
up purposes. Power outputs of this set are as
follows:

(a) Full output--400 watts (CW), switch in
OPERATE position. - ,

(b) Switch in TUNE position--100 watts (CW).
(c) Switch in TUNE position--40watts (phone).

Ref: Supply Letter No. 140, OCSigO, 17 July 1943,

w
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DIO SET SCR

bf

INPUT POWER CABLE FROM 308-1 FLOODLLIGHT RECEPTACLES
COMMERCIAL SOURCE 10 OR zs ON REAR FACE OF TRUCK
220V 60~45 KVA REF 205 |

MOLL PD PII

IN METAL 308-2 IN METAL RUCK LIGHT:FAN TRUCK LIGHTS | wouong Bi HO g MOULDING LEFT SIDE357 CONNECT To pRopeR ——“PIGHT. SID Cy an |POST ACCORDING TO VOLTAGE 7 x0)
(220V CONNECTION SHOWN) 37-1 TO 317-4

AUTO 204 9 316-1 TO 316-4
TRANSFORMER Fuse ViOv \220' + POWER 319-1 To 319-4

203 Box CONTROL
A PANEL
. 5432 5 BD-92-8

Les .
H $ 3 aI

7 BLACK: WHITE lois os
/ o7R © © 4| pS

13 Tove IN FLEXIBLE
—ore fp——4] METAL ARMOR
I n [ros

= [fo10 2 GENERATOR]
CABLED USING _———] REGULATOR wet 9 9! GN 42-8fos 202 407 [BLAGK, TERMINAL BOARDTRANSFORMER LEAOS Loi 20) Th Tg a2 FalTERMINAL BOARD oOo INPUT CONTROL

isLINE NO 1 lon $-—} +} J LINE NO 2
329-1 “eH G x ++ Y 329-2- g lan om caBLe " 4

ww Wa | it | © © ® mw wari?
oO = KEY J-44GROUND STUD IN TRUCK meen WHITECHASSIS AT REAR BLACK

\ WHITE

FAL €D f MICROPHONE
METAL EOGING ON T-28-8
OPERATING TABLE SHIELD 301

WHITE

BLACK

WHITE—=

IN HORIZUNTAL ) SHiELO 303 HAND SET
DUCT UNDER TABLE BLAGK 304 TS-9-A

341
WHITE

@O-~ CONTROL fewsa
uNiT

iouet Sey RM-7- (i) Sa
444

oT ron7 REO Q
LINE | pBROWN302 GREEN

Line 2 OgENO OF BAN BLACK
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LENGTH CUT TO SUIT INSTALLATION

JUNCTION BOX

5 ° a

ADAPTER,

FT-177-A

WIRE W-128.

RADIO RECEIVER BC-S1et) Zp 14
MOUNTING FT- 162

o Le)

1. Failure of the equipment to operate is usually
due to worn, broken, or disconnected cords,
plugs, or sockets, run-down storage battery,
worn dynamotor brushes or defective tubes.
Check these items first.

2. Examine all cords for open or short circuits
and make necessary repairs. These defects
most frequently occur at point of attachment
of a plug.

3. If the dynamotor becomes defective replace it
with one known to be in good condition.
See TM 11-272 and TM [1-850 for lubrication
instructions.

6
6) ort, prez :

TERMINAL BOX _

TO 12 VOLT BATTERY

TYPICAL GORDING DIAGRAM—SCR-210-A

. TTM 11-310

T RADIO SET SCR~—210-(*) .
SCR-210-(*) = SCR-Z10-A. -B, -C, -D, <-E, -F, <G, -H, and -J 5

See also: BC-312-(*) Reference:
T 1t-272

MAST SECTION
MS-49 TO MS- 53.

INCLUSWE

cs MAST BASE
/ MP-37
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RADIO SET SCR-245—(*) — ‘
SCR-245-(")= SCR-2U5-A, -B,-~C, =D, -E, -F, -G, -H, -J, Ky =L, -M, oN, and -P

See also: BC-223-(&) Reference:
BC~312-(&) TM 11-272

LOCATING TROUBLE

1. Failure of the equipment to operate is usually supported by a series of spaced insulating
due toworn, broken or disconnected cords, plugs
or sockets, run-down storage battery, worn
dynamotor brushes or defective tubes. Check
these items first.

beads. These cords may be damaged by crushing
or bending sharply. If these cords have been
badly damaged and the conductor cannot be
straightened out, replace them as soon as pos-

2. If failure of both transmitter and receiver sible.
occurs simultaneously, the trouble is usually 4. If the dynamotor becomes defective, replace it
in the primary power source or connecting with one known to be in good condition. Check
leads. If only one component fails to operate, Dynamotor Unit PE-55 for loose or defective
first determine if it is receiving proper brushes, defective bearings, and open or short
supply voltages. Check fuses in the equipment circulted windings. Reptace broken brush
at an early stage in "trouble shooting.* springs, defective brushes, and clean commu-

3. Examine all cords for open or short circuits tator with-carbon tetrachloride. Lubricate
and make necessary repairs. These defects each bearing of Dynamotor 0M 2i-(*)with one
most frequently occur at the point of attach- drop of SAE {0 mineral oil] for each 500 hours
ment of the cord to its corresponding plug. of service. Lubricate each bearing of PE-55
Certain Cords CD-261, CD-262, and CD-263 are with two or three drops of SAE 10 mineral oll
shielded cables each consisting of flexible for each 300 hours of service. See TM 11-272
shietded conduit containing an Inner conductor and TM 11-850 for tubrication instructions.
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Fig. 1.—Cording diagram—SCR-245-A-B
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RADIO SET SCR-299-(*)
SCR-299~(*) = SCR-299-A, 8, C, D,and F.

For additional data, see also Radio Transmitter
BC-610-(*), Speech Amplifier BC-614-(*)}, Radio
Receivers BC-312-(*) and 342-(*).

Reference: TM 11-280.

PREVENTATIVE MAINTENANCE HINTS

BREAK-IN OPERATION OF RADIO SET SCR-299-A, B, C.
Circuit modifications to obtain this feature are
outlined below, andin figures 1, 2, and 3. A cer-
tain number of these sets have been modified in
accordance with this data, and this information
should assist shop personnel when servicing these
units. Future modifications will be made ONLY
when authorized by proper authority, and where
found to be ABSOLUTELY NECESSARY. in the event
that modified sets come into the shop for repairs,
they should not be changed back to original form.

Provision for tocal c-w break-in operation of
SCR-299-A, B, and C is accomplished as follows:

[. Obtain the following materials:
(a) One D.P.D.T. Switch SW-126, stock no.

328126.
(b) Four feet of stranded push-back Wire

W-140, stock no. IBINO.
2. Remove Speech Amplifier BC-614-(*) from its

case and place upon bench with front panel
facing operator. :

3. Drill a 1/2" hole directly beneath switch
marked "BC-342", and centered to the right
of jack marked "CARBON MIC. I".

4. Turn chassis upside down with rear of chassis
facing operator, and locate relay RY~101.
Remove orange jumper wire from #9 to- #7 on
RY-(0l. This will leave #7 open. Remove
white and orange wire from #4 of relay RY~I0I
and connect it on #2. This will leave #4
open. Run a $2" length of wire from #7 of
relay RY-101 to #2 of S0-104.

5. On switch SW-104, locate a black wire that
runs from left side of this switch to chas-
sis. Remove this wire from switch lug and
tape up.

6. Remove the white and green wire from #4 prong
of $0-103, and tape it. ,

7. The following lugs should now be blank:
(a) #4 on relay RY-I01
(b) # on socket $0-103
Cc) A lug on switch Sw-!04

8. Connect D.P.D.T. Switch SW-126 per figure 3
and mount it in the hole drilled in front of
panel with bottom wires facing chassis. Draw
wires through hole of relay RY-/0I.

9. Install wires from switch, as follows:
(a) 12" length of wire on A of Switch SW-126

to the open lug on switch SW-104.
(6) 6" tength of wire on D of Switch Sw-126

to lug #4 of RY-I0I.
(c) 18" length of wire on © of Switch Sw-126

to lug #4 of $0-103.
(d) 6 1/2" length of wire on B to ground on

resistor block,
When this is completed, turn chassis upright and
above Switch SW-126, mark the panel "NORMAL", and
below this switch mark the panel "REMOTE".

10. For toca! break-in c-w or local phone opera-
‘tion, the new switch must be at NORMAL.
For remote c-w or remote phone operation,
the new switch must be at REMOTE. (Note:
During entire time remote line is being
keyed, the receivers will remain disabled if
the RECEIVER CONTROL switches are set to
AUTO position.)
To tune up the exciter, doubler and inter~
mediate amplifier stages set the C.W.-PHONE
switch of the transmitter to PHONE position,
and prior to tuning up the final stage and
antenna circuit - set the C.W.-PHONE switch
to C.W. position, Otherwise proceed in ac-
cordance with the operating instructions pro-
vided for Radio Set SCR-299-(*).
(Reference: Gen, Maintenance Letter No. 14,
OCSigO, 12 Feb 1943.)

CORDS FOR SCR-299-A, AND B. When replacement of
any of the cords for Radio Set SCR-299-A and B
becomes necessary, the following complete set of
cords should be requisitioned: Cord C0+313, Cord
CO-314, Cord CO-315, Cord C0-316, Cord CD-652,
and Mounting Bracket for CO-315. (Reference:
Supply Letter No. 160, OCSig0, 6 Feb 1943.)

REDUCTION OF POWER OUTPUT. Instructions have been
issued to limit the maximum power output to be
employed for training purposes (100 watts), and
also to employ at all times the lowest power
practicable. Radio Transmitter BC-610-(*), part of
SCR-299-(*), may be reduced for both c-w or phone
operation by a 50% reduction of the voltage ap-
plied to the tiigh voltage transformer primary
circuit. However, the regulation of the high
voltage power supply is adversely affected and
may result in towered frequency stability and
some reduction in the quality of modulation when
on phone operation.

il.

(1) Normal tune-up and operation of transmitter
BC-610-(*), with HIGH VOLTAGE PROTECT switch
seton NORMAL and C.W.-PHONE switchonC.W.will
provide a power output of 500 watts on c-w.
Resetting the HIGH VOLTAGE PROTECT switch to
ON and adjusting the COUPLING control of

Antenna Tuning Unit BC-729-(*) until the plate
current in the final reaches a value of 125
milliamperes as indicated on P.A. PLATE me-
ter, will provide a power output of 200 watts
on c-wW.

For reduced power operation, on phone, pro-
ceed as follows:
(a) Reset the HIGH VOLTAGE PROTECT switch to

NORMAL.
(bh) Adjust COUPLING of Antenna Tuning Unit

BC-729-(*), until the final plate current
reads 125 milliamperes, as indicated on
the P.A. PLATS meter,

(2)

(3)

‘



TM_11-310 ;
RADIO SET SCR-299-(*) a

PREVENTATIVE MAINTENANCE HINTS (cont.)

(c) Reset the MODULATOR BIAS control for a
reading of 40 milliamperes, as indicated
on the MOD. PLATE meter.

(d) Reduce setting of the GAIN control of
Speech Amplifier BC-614-(*) until normal
use of the microphone results in a maxi-
mum. modulation swing on voice peaks of
90 milliamperes, as indicated on the
MOD. PLATE meter. Resultant power out-
put will be 175 watts on phone.

(Reference: Supply Letter No. 140, OCSigd, 17
duly 1942.)

MODIFICATION IN WIRING OF TABLE NC-269 FOR
BC-312-(* ) AND BC-342-(*) RADIO RECEIVERS. Radio
Receiver BC-312-N received on Order 4611-PHILA-42
is unsatisfactory for use with Radio Set
SCR-299-(*). The headset jacks J-[ and J-2 are
wired in parallel and are connected to the second
audio stage. Inasmuch as it is necessary to dis-
able the second audio stage while transmitting,
this arrangement leaves no provision for sidetone
to the headset.

Fig. 4 shows the changes necessary in the
wiring of Table MC-269 so that it will operate
with all types of Radio Receivers BC-312-(*) and
BC-342-(*).

This circuit change disables the second audio
stage when transmitting, but does not affect the
first audio stage. The receiving position is not
affected.

After the above changes are made, the set
shall be tested for overall performance. (Refer-
ence: Maintenance Letter No. Ii, OCSigO, {5 Jan-
vary (943.)

MAST BASE CONVERSION OF 4P-47, PART OF SCR-299-(*).
Reports from the field indicate that considerable
trouble is experienced with leaking roof installa-
tions of Mast Base MP-47 of Radio Sets SCR-299-A,
B, and early production of SCR-299-C. To correct
this condition, it is recommended that the fol low-
ing be employed:
(a) Apply rubber cement to the threads of the

plug used to terminate the antenna lead-in
wire.

(b) Reseat the insulating bowls and gaskets and
reassemble the mast base.

(c) Flex the mast base springs enough to insert
sufficient rubber cement to reach the base
of the spring.

All Radio Sets SCR-299-C under procurement, as
well as future procurements, employ a redesigned
Mast Base MP-47 which is sufficiently watertight.
(Reference: General Maintenance Letter No. 32,
OCSig0, 17 April 1943.)

VENTILATING FAN CIRCUIT MODIFICATION. To minimize
drain on the 6-volt motor battery, a method for
changing the roof ventilating fan in Truck K-51
from this battery to the. i2-volt battery, which is
the radio set power supply, is described in Main-
tenance Letter No. 55, OCSigO, 4 October 1943.

|. The fan is driven by a 6-volt motor, there-
fore, the fotlowing materials should be requi-
sitioned, and the procedure given below followed
to accomplish this modification:

(a) Modification Kit, 2 S$ 299A/KI.
(b) Plate of #18 gauge sheet metal, cut and

drilled as indicated in figure 8.
Bakelite or other insulating board, | /4"
thick, may be substituted.

2. To rewire the fan circuit, refer to figures
5, 6, 7, and 9, and proceed as follows:

(a) Mount the 2-ohm resistor (part of modifica-
tion kit) on the plate, as indicated in

‘ figure 9. 5
(b) Remove the ventilating fan switch from its

present position, and mount it on the plate
: per figure 9.

; 3} Mount pilot housing on plate, per figure 9.
d) Mount plate on left side stringer of truck,

and wire itas shown in figure 5. The No. [4
lead is brought from +)2 volts, In terminal
box at rear of truck, to the switch, which
is wired to the resistor and pilot lamp
socket. The wire is then put through the
grommet, through the hole in roof bracket,
and connected to the fan motor lead.

(e) Adjust the sliding contact on the resistor
sothat the fan motor draws approx. 4 amperes.
This setting will be approx. ¢ 1/2 ohms.
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4MAINTENANCE HINTS (cont.)
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CORDING
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CORDING
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TTM 11-310

RADIO SET SCR-506-A

For additional information refer to pages
covering the BC-653-A and BC-652-A.

MAINTENANCE HINTS

REDUCTION OF POWER OUTPUT. Instructions previous-
ly issued limit the maximum power output to be em-
ployed on tactical radio sets for training pur~
poses to 100 watts, and further specify that the

all times.

The power output derived from Radio Trans-
mitter BC-653 is determined by the setting of the
"POWER AND EMISSION” switch. There are five
positions of this switch, marked from left te
right: "OFF", "CAL & NET", "C. We gd", "C. W.
FULL", and "PHONE.

(a) Setting the "POWER AND EMISSION" switch
to either "C. W. ¢" or "PHONE" positions results
In a reduction of voltages in the intermediate
power-amplifier plate, the final power amplifier
plate, and the final power amplifier screen grid
circuits. After normal tune-up procedure has
been performed, with switch set in this position,
a power output of from [2 to 22 watts (CW) will
be obtained.

(b) Setting the "POWER AND EMISSION" switch
to "CAL & NET" provides suitable means for the

sent channels.

(c) Setting the "POWER AND EMISSION" switch
to "C. W. FULL", after normal tune-up procedure,
will provide a power output of from 50 to 90 watts
in CW operation.

(d) Setting the "POWER AND EMISSION" switch
to "PHONE", after normal tune-up procedure, will

provide a power output of from 12 to 22 watts In
phone operation.

Ref: Supply Letter No. 140, OCSIigO, 17 July [943.

lowest power practicable should be employed at .

calibration of the master oscillator and the pre--

Reference: TM 11-630

583099 O - 44-5



’ CORDING DIAGRAM
RADIO SET SCR-506-A
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See also:

TM i=)

RADIO SET SCR-508~(*)
SCR-508-(") = SCR-508-A, SCR~508-C, H

SCR-508-D .

Beta}
In Installations where the distance between
antenna and transmitter is less than 40 Inches,
connect an antenna lead of Wire W-i28 from the
TR post on the mounting to the mast base.

Reference:
Ty 11-600ANTENNA INSTALLATION HINTS

respectively, Mast Base MP-37 is not recom-
mended for use with coaxial cable. The method
of finishing and connecting coaxial cable fs
shown below.

When the top binding post on Mast Base MP-48 3. When Mast Base Bracket MP-52 is used to sup-
Is used with Wire W-128 the internal lead in port the mast base only two mast sections will
the mast base must be removed. Mast Base MP-37 be used. Three mast sections will be used in
may be used with Wire W-128. all other Installations.

2. Use Coaxial Cable CO-282 with Mast Base MP-48 4. Olsconnect regular antenna and use a phantom
when the antenna lead must be longer than 40 antenna for test and adjustments when radiation
Inches. The minimum and maximum permissible must be kept to a minimum.
Tengths of coaxial cable are 8 and 10 feet

METHOD OF FINISHING ENDS OF CORDAGE C0-282 PREASSEMBLY Tinned conductor FIG 2
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST ee, = D
BASE MP-¥8. FIG | Outer insulation cdTin conductor 43-244 Z° ae |iner NL LS To con co-2e2 a

. . xz) . Soldering lug ¢£ ,insulation Braid should be folded a c CORD C0-282
over outer Insulation Prepare cordage as shown in figure I.

Wrap 5 turns of No. 18 or No. 20 solid 2. Stide D, C, & B over cordage E, then
copper wire over braid. fold braid back solder conductor to lug on A.
and securely solder wire to shield without 3. Hold A firmly. Screw C to A, then D

to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp D.

4, Finish transmitter end as in figure |
e:

Connect to adapter on MP-48, internal con-
. ductor in place.

CORD C0-282 but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which the set is
used. Check that the contact is firm amd se-
cure.
Where there is no direct contact between the
mounting and the vehicle frame, complete the

7.

connection with grounding straps, leaving suf-
fictent slack to permit free movement of the
unit In the shock mounting.
When coaxfal cable Is used for the antenna
lead, ground the cable sheath securely at each
end. Mast Base MP-48 provides affective
grounding of cable sheath at outer end.

FINAL CHECK
Check that dynamotors of correct voltage
rating are Installed in receiver and trans-
mitter and that name plate on front of mounting
shows correct operating voltage.
Inspect atl ground straps, if used, and all
botted connections in ground circuit. Tighten
or resolder any doubtful connections.

- Plug a microphone and a headset Into their
respective jacks onthe front panel of recelver
and transmitter.
Throw the TUNE-OPERATE switches to OPERATE,
the ON-OFF switches to ON. RADIO-INT swto INT,

SPECIAL NOTE
Modification of interphone wiring as shown will
be made to permit radio reception in addition
to interphone communication at all remote
stations. This modification will, in general,
be made by third echelon units. Equipment
reaching repair shop with this modification.
installed shall not be changed toformer stand-

. ards.

See General MaintenanceLetter No. 29, OCSiqO.

5.

6.

7.

8.

and RADIO & INT-INT ONLY sw to RADIO & INT.
Press the- microphone sw and speak into the
microphone. The speech should be heard In
etther receiver. headset.
Plug a microphone Into Jack J-302 and a head-
sot Into jack J-301 onaControl Box 8C-606-("),
Throw control box RADIO-INT sw. to INT.
Start the transmitter and establish two-way
communication over the interphone system. ;
Throw RADIO-INT sw to RADIO and RADIO and
INT-INT ONLY sw to RADIO and INT and’ estab] lah
communication with another vehicle,

UNSOLODER WHITE WIRE FROM TERMINAL 7,
ATTACH TO TERMINAL, | AND RESOLDER

co-2134) TS 401
Inn 2c, Ban Fe0 Sue, Su’? mp8 on 2 a, 10

L 5
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TM 11-310
| im

RADIO SET SCR-509-510—(*)

we
rk

SCR-509-510-(*) = SCR-509-A, 510-A and 510-B,
For additional data on SCR-509-(") and
SCR-510-("), refer to pages covering the
BC-620-(*) and PE-97-(*).

Reference: 1 11-605

ANTENNA INSTALLATION HINTS

For. installation and service notes on SCR-509—
and SCR-510-(*)see pages covering the SCR-609-(* )
and 610-(*). The procedure and problems tn-
volved for both equipment are identical, (for
electrical design differences, see data sheets
covering the BC-620-A and BC-659-A) with the
following exceptions:

A 2 ft length of W-126 wire Is employed for
connecting the antenna mast to the antenna
terminal of the recelver-transmitter.

Collapsible Antenna AN-5-A is provided for
use with the radio receiver and transmitter
when It Is being operated as a portable unit.
It may be quickly screwed to the antenna ter-
minal located on the rear of the receiver
transmitter case, and |e stored in Battery
Case CS-79-(*) when not in use.

The cording diagram illustrated page 2 should
be followed, when necessary, in preference to

4,

5.

that shown in pages for SCR-609-(*) and 610-(*).
The diagram below has the proper labelling and
text for the SCR-509-(") and 510-(*).

Only two mast sections are required for
SCR-510-(") (MS-52, MS-53, and Mast Base
MP-48) Instead of three as employed in the
SCR-610-("). A 24-inch (plus or minus one
inch) Wire W-126 ts used as the lead-in with
this antenna. In Installations where the lead-
in requirements exceeds 24 Inches (plus one
Inch tolerance) Coaxial Cable CD-626, Terminal
Box TM-206 and Mast Sase MP-48 are used with
three mast sections.

In every case where Mast Base ¥P-48 is used,
the Inner conductor must be removed when the
antenna lead-in Wire W-§26 is connected to the
top binding post of Mast Base MP-48. This is
absolutely essential, otherwise the range of
the sets will be reduced to about 50 percent
of the normal working range.

w
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T 11-310
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See also:

Tin conductor

Inner insulation

ASSEMBLY —|

RADIO SET SCR-528-(*)
SCR-528-(*). = SCR-528-A, SCR-528-C,

BC-603-(*)
BC-604-(*)

.

In installations where the distance between
antenna and transmitter is less than 40 inches,
connect an antenna lead of Wire W-128 from the
TR post on the mounting to the mast base. When
the top binding post on Mast Base MP-48 is used
with Wire W-128 the internal lead in the mast
base must be removed, Mast Base MP-37 may be
used with Wire W-128.
Use Coaxial Cable C0-282 with Mast Base MP-48
when the antenna léad must be longer than 40

ANTENNA INSTALLATION HINTS

ao
-

SCR-528-D ;

Reference:
TM 11-600

lengths of coaxial cable are 8 and 10 feet
respectively. Mast Base MP-37 is not recommend-
ed for use with coaxial cable, The method of
finishing and connecting coaxial cable is shown
below,
When Mast Base Bracket MP-52 is used to support
the nast base only two mast sections, will be
used. Three mast sections will be used in all
other installations.
Disconnect regular antenna and use a phanton
antenna -for test and adjustments when radiation

Fig | ‘ Outer insulation
CORD C0-282

rect ig4-

azz}

cut as shown

.inches, The minimum and maximum permissible
must be kept to a minimum.

METHOD OF FINISHING ENDS OF CORDAGE C0-282 PREASSEMBLY —‘ Tirined
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST conductor
BASE MP-48, FIG 2 “J

Braid should be folded A
over outer insulation

wrap 5 turns of No. 18 or No. 20 solid
copper wire over braid. Fold braid back
and securely solder wire to shield without
damaging conductor insulation.

FIG 3

Connect to adapter on MP-48, internal con-
ductor in place.

8 c D° CorD co-282
Prepare cordage as shown in figure I.
Slide D, C, & B over cordage £, then
solder conductor to lug on A.

{ Soldering lug E

I.

2.

3. Hold A firmly. Screw C to A, then D0
to C. Finally fasten clamp D over |
prepared braid. Do not crush braid
when fastening clamp D.

4, Finish transmitter end as in figure |
but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

o. The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which the set is
used. Check tnat the contact is firm and secure.
Where there is no direct contact between the
mounting and the vehicle frame, complete the

FINAL
Check that dynamotors of correct voitage rating
are installed in receiver and transmitter and
that name plate on front of mounting shows
correct operating voltage.
Inspect alf ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections.
Plug a microphone and a headset into their re-
spective jacks on the front panel of receiver
and transmitter. ‘
Throw the TUNE-OPERATE switches to OPERATE, the
ON-OFF switches to ON, RADIJO-INT sw to INT, and

connection with grounding straps, leaving suf-
ficient slack to permit free movement of the
unit in the shock mounting.

7. When coaxial cable is used for the antenna lead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding of
cable sheath at outer end.

CHECK
RADIO & INT-INT ONLY sw to RADIO & INT.

5. Press the microphone sw and speak into the
microphone. The speech shouldbe heard in either
receiver headset.

+ 6, Plug a microphone into jack J-302 and a headset
into Jack J-30l on a Control Box BC-606-(*).

Throw contro! box RADIO-INT sw to INT.
7. Start the transmitter and establish two-way

communication over the interphone system.
8. Throw RADIO-INT sw to RADIO and RADIO and INT-

INT ONLY sw to RADIO and INT and establish com-
munication with another vehicle.

SPECIAL NOTE

Modification of interphone wiring as shown will
be made to permit radio reception in addition
to interphone communication at all remote sta-
tions. This modification will, in general, be
made by third echelon units. Equipment reaching
repair shop with this modification installed
shall not be changed to former standards.
See General Maintenance Letter No. 29, OCSigQ.

UNSOLDER WHITE WIRE FROM TERMINAL 7,
ATTACH TO TERMINAL | AND RESOLDER
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TM 11-310

See also:

RADIO SET SCR-538-—(*)
SCR~-538~(") = SCR-538-A, SCR-538-C,

SCR-538-D

BC-603-(* }
BC~605-(*

ANTENNA INSTALLATION HINTS

An antenna lead of Wire W-128 is connected be-
tween the REC binding post on the mounting and
the mast base inall installations. If the top
binding post on Mast Base MP-48 is used, re-
move the internal lead which If left in place
might affect the operation of the squelch and
the call signal lamp.

FINAL CHECK

Check that dynamotors of correct voltage rating
are installed in receiver and amplifier and
that name plate on front of mounting shows cor-
rect operating voltage.
inspect all ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections. —
Plug a microphone and a headset into their
respective jacks on the front panel of the am-

SPECIAL NOTES

.

Modification of interphone wiring as shown will
be made to permit radio reception In addition
to interphone communication at all remote sta-
tions. This modification will, in general, be
made by third echelon units. Equipment reach-
ing repair shops with this modification In-
stalled shall not be changed to former stand-
ards.

See General Maintenance Letter No. 29, OCSIgO.

“4

Reference:
TH It-600

2. The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle in which it is mounted.
Check that the contact is firm and secure.

3. Where there is no direct contact between the
mounting and the vehicle frame, use grounding
straps, leaving sufficient stack to permit
free movement of the unit in the shock mounting.

s

plifler and receiver.
&. Throw the amplifier and receiver ON-OFF switch

to ON and receiver RADIO and INT-iNT ONLY sw
to RADIO and INT.

5. Plug a microphone into jack J-302 and a head-
set into jack J-30! ona Control Box BC-606-(*)
and throw. RADJO-INT sw to INT.

6. Establish two-way communication over the inter -
phone system.

a
l

UNSOLDER WHITE WIRE FROM TERMINAL 7,
_ ATTACH TO TERMINAL | AND RESOLDER
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. TM 11-310

T RADIO SET SCR—543-(*)
SCR-543-(*) = SCR-543-A i

SCR-543-B

See also: 8C-669-(") Reference:
ANTENNA INSTALLATION HINTS TM 11-625

|, The antenna normally consists of five mast fastened tothe side of Chest CH-33-(* J. Coun-
sections mounted on Mast Base MP-37. An ad- terpoise CP-15-(*) connected to the ground
ditional mast section may be used to increase post of the set is used to complete the antenna
the range of the set. Guys GY-I1 and GY-12 system.
must be used to support the antenna when six ; ; ;

@ mast sections ate used. Wire W-128 is used 3. In vehicular installations the nast base brack~
between the mast base and antenna post of the et is fastened on the side of the vehicle
set. . body. The antenna lead of Wire W-128 must not

: rest on metal parts of the vehicle. Make the
2. In field instatlations Mast Base MP-37 is sup- ground connection directly to. the vehicle

ported on Mast Base Bracket MP-50 which is frame with Wire W-128.

CORDING

1. In field installations where it is essential 2. Additional distance between operating posi-
that noise be kept to a minimum, Power. Unit tion and power unit may be secured by insert-
PE-108-(*) may be installed at a greater dis- ing Cord CD~513-(*) between the cord attach-
tance fromthe operating position by inserting ed to Remote Control Unit RM-21-(*) and Recep-
Cord CD-514-(*) inseries withCord CD-512-(*) tacle PL, on the receiver and transmitter.
and the power unit. See cording diagram.

: ~ OPERATING PRECAUTIONS
1. Change of]. in Power Unit PE-108-(*) after 3. In case of exposure to rain, replace and

every 48 hours of operation. Approximately latch the covers on Chest CH-132~(*) and
1-3/4 pints are required. To change oil, CH-133-(*) and bring out the cords through
stop the power unit and proceed as follows: the openings orovided.
a. Place a tray under oi! drain located be- 4. tn event that radio-frequency potentials

neath gasoline storage tank. should appear on Remote Control Unit RM-21-
b. Remove oil filler and drain plugs, allow (*) when Cord CD-513-(*) is used, connect

@ oil to drain out completely and replace the unit to ground with shortest wire possible.
drain plug. .

c. Using a funnel, pour in oil through fil- ¥
ler hole until it overflows, using the ee
proper grade of OF (engine oil) as indic- <6 7 ~

. ated. oe TT
(1) S.A.€. No. 30 for warm. weather, 32° F up $7 {
(2} S.A.E. No. 10 for cold weather, below ! Sor” |

32° F. , $6 a $03
d. -Reolace filler plug and check that drain 509 CHOKE -—f' "

2. -plug.is tightly screwed in place. Pos
Keep power unit clean by wining accumulated 4 3 Rn a ae
oil-and foreign matter off the surface of the ‘, i, +
engine and base. : ‘ ;

. [ “TL. SHIELD
: FINAL CHECK } PInWIEW :
° Lo 4

1. Unlatch and lift top covers of transmitter aL
and receiver chest and cabinet.

2. Check that all tubes, and crysta) holders are ~
firmly seated intheir sockets and that plate
leads to Tubes YT-100 are in places 2 MA ae =

3. Close top covers and see that all cord con-
nections are tight. nom |

4, If mounted in a vehicle, make sure that all
components are sufficiently well fastened so

that they will not jar out of-place or be DT ep Ht YS _

e damaged. ack VIEW CONTACT SA PHS
REMOTE CONTROL UNIT RM-2i-(*)

SCHEMATIC DIAGRAM 1
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T 11-310

See also:

RADIO SET SCR-608—(*)
SCR-608-(*) = SCR-608-A ‘

8c-683-(*)
BC-6a4-(*)

An antenna lead of Wire W~128 is connected
between the TR post on the mounting and the
mast base In installations in which the dis-
tance between the antenna and transmitter Is
lass than 40 inches. The Internal lead must
be removed from Mast Base MP-43 when Wire
W-128 Is connected to the top binding post of
the mast base. Mast Base MP-37 may be used
with an antenna lead of Wire W-i28.
In installations where the antenna lead is more
than 40 inches long, use Coaxial Cable C0-282
connected to Mast Base MP-48 with a coaxial
cable fitting. The minimum and maximum per-
missible lengths of coaxial cable are 6 and 8

ANTENNA INSTALLATION HINTS
Reference:
TTM 11-620

feet respectively. Mast Base MP<-37 [Is not
recommended for use with coaxial cable. The
method of finishing and connecting coaxial
cable Is shown below.
Three mast sections are to be used in all
Installations, except those using Mast Base
Bracket MP-52. Only two mast sections are to
be used with Mast Base Bracket MP-52.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and frame of set for tests
and adjustments when radiation must be kent to
a minimum. Connect an antenna before. operating.
See General Maintenance Letter No. 37

METHOD OF FINISHING ENDS OF CORDAGE C0-262
FIG 2

PREASSEMBLY Tinned conductor BASE MP-48.

i{ Soldering = @
A lug E c D

CORD C0-2
|. Prepare cordage as shown in figure i.
2. Stide D, C, & B over cordage £, then

solder conductor to lug on A.
3. Hold A firmly. Screw C to A, then 0

to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp D.

4. Finish transmitter end as in figure i
but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

AND ASSEMBLING COAXIAL CONNECTOR FOR MAST

Inner insulation
cut as shown

82

FAG. t

Sf, - Outer insulation
+ aah pe

“zzz

Tin
conductor

TM CORD C0-282—

Braid should be folded
over outer insulation.

Wrap 5 turns of No. 18 or No. 20 solid
copper wire over braid.
and securely solder wire to shield without
damaging conductor insulation.

CORD C0-282
Connect to adapter on MP-48, internal con-
ductor in place. +

6.

3.

Normally, the ground connection for the set Is
through the contact between the mounting and
the frame of the vehicle in which the set Is
used. Make sure that this connection. is firm
and secure. , ;

Where there Is no direct contact between the
mounting and the vehicle frame, connect them

together with grounding straps, leaving suf-
fictent slack to permit free movement of the
unit in the shock mounting.
When coaxial cable is used for antenna Jead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding
of cable sheath at outer end.

FINAL CHECK , .

Before applying power to the set, check that
dynamotors of corract voltage rating are in-
stalled in the receiver and transmitter, and
that name plate on front of the mounting shows
correct operating voltage. Reverse the plate
If necessary.
Inspect all ground atraps and bolted connec-
tlons in the ground circult and tighten or re-
solder any doubtful connection.
Plug a microphone into the jack on transmitter
panel and a headset into the jack on the re-
celver panel.

Throw the OPERATE-TUNE switches to OPERATE,
the ON-OFF switches to ON, and OUTPUT TO
PHONES sw ON.
Depress microphone switch and establish two-
way communication with another vehicle if
practical.
If remote control unit is to be used, plug its
cords into their respective jacks on trans-
mitter and receiver. Establish two-way com-
munication with another vehicle from a remote
station.

Fold braid back f-

— .
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TTM 11-310

—

1.

RADIO SET SCR-609-610-A

For additional data on SCR-609-(*) and
SCR~610-("), refer to pages covering the
BC-659-(") and PE-117-(*).

5

Reference: TM 11-615

ANTENNA INSTALLATION HINTS
When operating the radio receiver and trans-
mitter'asa portable unit, collapsible Antenna
AN+29-C may be quickly screwed to the antenna
terminal located on the rear of receiver

end of the wire around the antenna terminal
between the knurled nut and the square portion
of the terminal (see fig. 2). <A 27 foot
length of insulated wire should be used for

*

transmitter case. See fig. |. this. purpose (making a full-wave antenna,
which also matches the antenna network).

2. For vehicular service, use mast type antenna
consisting of Mast Section MS-53 screwed into 5.
Mast Base MP-48, and Mast Section MS-52 into
the top of MS-53, followed by MS-5I. The
connecting wire, W-126, from the antenna mast
to the antenna terminal of the radio set,
should be three feet, + one inch. SEE FIG. 4

When the lead-in requirements from the three
mast sections, employed with SCR-610=("), is
greater than 36 Inches (plus the one inch
tolerance), Mast Base MP-48, Coaxial Cable
0-282, and Terminal Box TM-210 are used. In
this case, the minimum and maximum lengths
permissable of Cable C0-282 are 4 and 9 feet

3. Do not tie down antenna - keep it vertical. respectively.
Signal strength will be reduced if antenna is
tied down ina horizontal or inclined position. 6. When installation is made in the vehicle, use

Connector and Bondnut, as shown in figure 3,
to bring battery lead from Plate Supply Unit
PE~i17-C through metal wall.

w aN

ae ZZ
‘<

4. In emergencies, it may be necessary to sub-
stitute a.wire antenna for the mast. This
is accomplished by looping the uninsulated

COLLAR NIPPLE, SEALING CONNECTOR,
(FEMALE) {RUBSER) DOUBLE MALE

Fig. 3.—Connector and bond nut, installation detail.

CAP_SCREW-FOR PROTECTING THREADED -SNCENNA, MAST
RECEPTACLE WHEN ANTENNA_ MAST
RODS ARE REMOVED.Fig. 1.—Rear view, showing TOP ANTENNA TERMINAL

Antenna AN—29-C in position. “ser -P SCREWS bly W-l26
WIRE CLAMP

seT =MAST BASE 2 SCREW SLACK MUST BE LEFT HERE
MP~ 48 LEAD-IN WIRE

CLAMPING SCREWS

seine SIDE OF VEHICLE
MAST BASE TO RECEIVER-TRANSMITTER

MOUNTING WASHER » ANTENNA TERMINAL

LOCKWASHER
HEX. MOUNTING NUTS- L fost Ge—MT'G. BOLTS,

BOTTOM ANTENNA CONNECTOR: WASHER
THIS CONNECTOR MUST BE Nie ANO_NUTS
REMOVED WHEN THE MAST BASE \3 \MAST BRACKET
IS USED WITHA WIRE LEAD-IN. MOUNTING HOLES ¢4)
CONNECTOR IS USED ONLY WITH
SPECIAL INSTALLATIONS USING
A CO-AXIAL CABLE FEED.

. . . . CAP Pe
Fig. 2.—Radio Receiver and Transmitter Uuseo to PROTECT BOTTOM

_ : F CONNECTION WHEN TERMINAL §-—— BOTTOMBC-659-A, antenna terminal connections. cin coNNECTOR IS REMOVED. ANTENNA TERMINAL

Fig. 4.—Vehicular antenna assembly.

MAST BRACKET



TM 11-310

# RADIO SET SCR-609-610~ A

COMMON FAULTS AND CORRECTIVE MEASURES

1. The plug connectors on Cord CD-509 (used to
connect transmitter-receiver and Plate Supply
PE-i117C when mounted apart. Issued with
SCR-610-A only) sometimes develop ashort at
the inside terminals when exposed to moisture
or excessive humidity. {It is advisable to
wrap rubber tape over each complete connect -
tor, to prevent this possibility.

2. Water proof covers which encase Radio Receiver
and Transmitter BC-659 of SCR-609-(*) and
SCR-610-(*), and which are not removed when
equipment is in operation, are available on
requisition. Specify, "Cover BG-§53, Stock
No. 2Z3400-153". (Ref: Supply Letter No. 179,
June 1, 1943).

MAINTENANCE HINTS

Figure 5 illustrates how Batteries BA-39 and
BA-40, contained in Case CS-79-(*), are held
securely in place with straps, In addition,
space is provided for carrying the handset,
alignment tool, antenna, and-coil of insulated
wire for use as antenna.

Mounting FT-250-A (Part of SCR-510-(*) and
SCR-610-(*)) has two weak points at which
fractures may occur and therefore require
welding. For detailed Instructions, refer to

UNIT CATCH CLIPS.

Generat Maintenance Letter No.48, issued by
OCSIigO, 7 August 1943.

When reinstalling equipment, after repairs
have been performed, make sure that the vol-
tage change-over links are set for the voltage
of the vehicular battery. If a l2-volt bat-
tery is used with a power unit with the links
set for 6-volts, damage is sure to result.
Refer to pages covering the PE-t47- C , for
link connections for G-or I2-valt operation.

¥

CARRYING STRAP
LOOP

SATYERY RETAINER

RECEIVER

“A BO" BATTERY
Ba-40

COVER

TRANSMITTER
“A&B BATTERY

Ba-39

COVER CATCH
GLiPs

5

pki
CARED WtLine Fo om 1

SCR-909-810- (#))

\ —
Ay -

ALIGUMENT TOOL
TLS

UNIT CATCH CLIPS

Figure 5,—Case CS—79--(*), layout.

2
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See also:

T 11-310
="

RADIO SET SCR-628-(*) . /
SCR-628-(") =

8C-683-(*)
BC-684-(*)

An antenna lead of Wire W-128 is connected be-
tween the TR post on the mounting and the mast
base in installations in which the distance be-
tween the antenna and transmitter Is less than
40 Inches. The Internal lead must be removed
from Mast Base MP-48 when Wire W-128 Is con-
nected to the top binding post of the mast
base. Mast Base MP-37 may be used with an
antenna lead of Wire W-128.
In installations where the antenna Nead Is more
than 40 Inches long, use Coaxial Cable 0-282
connected to Mast Base MP-48 with a coaxial
cable fitting. The minimum and maximum per-
missible lengths of coaxial cable are 6 and 8

ANTENNA INSTALLATION HINTS

SCR-628-A .

Reference:
T 11-620

feet respectively. Mast Base MP-37 Is not
recommended for use with coaxial cable. The
method of finishing and connecting coaxial
cable is shown below.
Three mast sections are to be used in all
Installations, except those using Mast Base
Bracket MP-52. Only two mast sections are to
be used with Mast Base Bracket MP-52.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and frame of set for tests
and adjustments when radiation must be kept to
a minimum. Connect anantenna before operating.
See General Maintenance Letter No. 37

FIG 454)

Tin conductor
-

Inner insulation
cut as shown over outer

wrap 5 turns of No. 18 or No. 20 solid
copper wire over braid. Fold braid back

CORD CO-282

and securely solder wire to shield without
damaging conductor insulation.

Outer insulation

“Traia should be folded
insula tion

Connect to adapter
ductor in place.

PREASSEMBLY
_~

| Solder ing E
A lug B Cc D

METHOD OF FINISHING ENDS OF CORDAGE C0-282
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST
BASE MP8.

|. Prepare cordage as shown in figure |.

2. Slide D, C, & B over cordage E, then
solder conductor to lug on A.

3. Hold A firmly. Screw C to A, then D
to C. Finally fasten clamp D0 over
prepared braid. Do-not crush braid
when fastening clamp D.

4, Finish transmitter end as in figure |.
but leave free end of No. [8 or No. 20
wire long enough for connection to
ground wire.

CORD C0-282

5. Normally, the ground connection for the set is
through the contact between the mounting and
the frame of the vehicle In which the set is
used. Make sure that this connection is firm
and secure.
Where there Is no direct contact between the
mounting and the vehicle frame, connect them

FINAL

Before applying power to the set, check that
dynamotors of correct voitage rating are in-
stalled in the receiver and transmitter, and
that name plate on front of the mounting shows
correct operating voltage. Reverse the plate
if necessary.
Inspect all ground straps and bolted connec-
tions in the ground circuit and tighten or re-
solder any doubtful connection.
Plug a microphone Into the jack on transmitter
panel and a headset Into the Jack on the re-
ceiver panel.

together with grounding straps, leaving suf-
ficient slack to permit free movement of the
unit In the shock mounting.

7. When coaxial cable is used for antenna lead,
ground the cable sheath securely at each end.
Mast Base MP-48 provides effective grounding
of cable sheath at outer end.

CHECK .

4, Throw the OPERATE-TUNE switches to OPERATE,
the ON-OFF switches to ON, and OUTPUT TO PHONES
sw ON.

5. Depress microphone switch and establish two-
way communication with another vehicle if
practical.

6. If remote control unit Is to be used, plug its
cords Into their respective jacks on trans-
mitter and receiver. Establish two-way com-
munication with another vehicle from a remote
station.
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TM 11-310

g
RADIO SET SCR-—808-—(*)

ScR~808-(*) = SCR~808-A i

See also: areren es
Bc-924~(*

ANTENNA INSTALLATION HINTS

In installations in which the distance between
the transmitter and antenna is less than 40
inches, use an antenna lead of Wire W-128 con-
nected to the top binding post on Mast Base
MP-48. The internal lead to Mast Base MP-48
must be removed whenever top binding post is
used. Mast Base MP-37 may also be used with
Wire w-128.
Use Coaxial Cable CO0-282 with Mast Base MP-48
when the antenna lead must be longer than 40
inches. The minimum and maximum permissible
lengths of coaxial cable are 6 and 8 feet re~
spectively. Mast Base MP-37 is not recommended

3.

Reference:
TM 11-601

for use with coaxial cable. The method of
finishing and connecting coaxial cable is shown
below.
when Mast Base Bracket MP-52 Is used to support
the mast base only two mast sections will be
used. Three mast sections will be used im oth-
er installations.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-
tween the TR post and ground for tests and ad-
justments when radiation must be kept to a
minimum.

ss .FIG | Fre 4 ¢-Z0uter insulation
Tin conductor | we, CORD C0~282

Inner insulation
cut as shown

Wrap 5 turns of No. 18 or No. 20 solid
copper wire over braid. Fold braid back
and securely solder wire to shield without
damaging conductor insulation.

ASSEMBLY —— aE
Connect to adapter on MP-48, internal con-
ductor in place.

PREASSEMBLY Tinned conductor FIG 2

TU i
{ Soldering lug f
A —E oB ¢ D

— {Braid should be folded
over outer insulation.

FIG 3

CORD 0-282

METHOD OF FINISHING ENDS OF CORDAGE C0-2 82
AND ASSEMBLING COAXIAL ‘CONNECTOR FOR MAST
BASE MP-48. .

|. Prepare cordage as shown in figure |.

2. Slide D, C, & 8 over cordage E, then
solder conductor to lug on A.

3. Hold A firmly. Screw C to A, then D
to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp D. 5

4. Finish transmitter end as in figure |
but leave free end of No. 18 or No. 20
wire long enough for connection to
ground wire.

CORD C0-282

The ground connection for the set is normally
through the contact between the mounting and
the frame of the vehicle In which it is used.
Check that the contact is firm and secure. 7. When coaxial cable is used for antenna lead,
Where there is no direct contact between the ground the cable sheath securely at each end.
mounting and the vehicle frame, complete the Mast Base MP-48 provides effective grounding of

: cable sheath at outer end.
FINAL CHECK

Check that dynamotors of correct voltage rating receiver headset with the PHONE-SPEAKER sw at
are installed and that name plate on mounting PHONES.
shows correct operating voltage. 6. Plugamicrophone into jack J-302 and a headset
Inspect all ground straps, if used, and all into jack J-301 on a control box. Throw con-
bolted connections in ground circuit. Tighten trol box RADIO-INTER sw to INTER.
or resolder any doubtful connections. 7. Start the transmitter and establish two-way
Plug a microphone and a headset into their re- communication over the interphone system. Re-
spective jacks on the front panel of receiver turn control box RADIO-INTER sw to RADIO.
and transmitter. 8. Throw RADIO-INTER sw to RADIO and establish
Throw the OPERATE-TUNE switches to OPERATE, the communication with another vehicle.

ON-OFF switches to ON, and RADIO-INTER sw to 9. Insert the plugs of Remote Control Unit RM-29-(*)
INTER.
Press the microphone sw and speak into the mi-~
crophone. The speech shouldbe heard in either

connection with grounding straps, leaving suf-
ficient slack to permit free movement of the
unit in the shock mounting.

into their respective jacks on the receiver and
transmitter panels and establish communication
with another set from the remote station if re-
mote control is to be used. ‘
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“TM 11~310
aRADIO SET SCR-828- (*)

SCR-828-(*) = SCR-828~A i

See also: Booeae "3
BC~924 -(*

|. tn installations in which the distance between
the transmitter and antenna is less than 4%0
inches, use an antenna lead of Wire W-i28 con-
nected to the top binding post on Mast Base
MP-48. The internal lead to Mast Base MP-48
must be removed whenever top binding post is
used. Mast Base MP-37 may also be used with
Wire W-I28.

2. Use Coaxial Cable Co-282 with Mast Base MP-48
when the antenna lead must be longer than 40
inches. The minimum and maximum permissible
lengths of coaxial cable are 6 and 8 feet res-~

ANTENNA INSTALLATION HINTS

w
o

e

=

minimum,

Reference:
TTM 11-601

pectively. Mast Base MP-37 is not recommended
for use with coaxial cable. The method of
finishing and connecting coaxial cable is shown
below. ;
When Mast Base Bracket MP-52 is used tosupport
the mast base only two mast sections will be
used. Three mast sections will be used in
other installations.
Disconnect the normal antenna lead from the
set and connect Phantom Antenna A-83-(*) be-~-
tween the TR post and ground for tests and ad-
justments when radiation must be kept to a

Tin conduct or 1
Inner insulation

cut as shown

ASSEMBLY

Connect to adapter on MP-48, internal con-
ductor in place. FiG 3.

PREASSE MBLY Tinned conductora, opopenea—etas

Outer insulation

CORD C0-282
Braid should be folded
over outer insulation

Wrap 5 turns of No. 18 or No. 20 solid
FIG I. copper wire over braid. Fold braid back

and securely solder wire to shield without
damaging conductor insulation.

| Soldering lug
FiG 2.

ae

METHOD “OF FINISHING ENDS OF CORDAGE C0-282
AND ASSEMBLING COAXIAL CONNECTOR FOR MAST

BASE MP-48

{. Prepare cordage as shown in figure |.

2. Slide 0, C, & B over cordage E; then
solder conductor to lug on A.

3. Hold A firmly. Screw C to A, then D
to C. Finally fasten clamp D over
prepared braid. Do not crush braid
when fastening clamp 0.

4. Finish transmitter end as in figura |
but leave free end of No. 18 or No. 20
wire long enough for connection to
groond wire. ‘

CORD C0-282

5. The ground connection for the set is normally
through the contact between the mounting and

ficient slack to permit free movement of the
unit in the shock mounting.

the frame of the vehicle in which it is used. 7. When coaxial cable is used for antenna lead,
Check that the contact is firm and secure. ground the cable sheath securely at each end.

6. Where there is no direct contact between the Mast Base MP-§8 provides effective grounding of
mounting and the vehicle frame, complete the cable sheath at outer end,
connection with grounding straps, leaving suf-

FINAL CHECK “ -
|. Check that dynamotors of correct voltage rat-

ing are installed and that: name plate on mount-
ing shows correct operating voltage.

2. Inspect all ground straps, if used, and all
bolted connections in ground circuit. Tighten
or resolder any doubtful connections.

3. Plug a microphone and a headset into their res-
pective jacks on the front panel of receiver
and transmitter,
Throw the OPERATE-TUNE switches to OPERATE, the
ON-OFF switches to ON, and RADIO-INTER sw to
INTER. .
Press the microphone sw and speak into the
microphone. The speech should be heard in

- .

uo

sw at PHONES.

6. Plug a microphone into jack J-302 and a head-

7.

8.

9.

set into jack J-301 on a control box. THrow
control box RADIO-INTER sw to INTER.
Start the transmitter and establish two-way
communication over the interphone system. Re-
turn control box RADIO-INTER sw to RADIO.
Throw RADIO-INTER sw to RADIO and establish
Conmun ication with another vehicle, if practi-
cal.

Insert the plugs of Remote Control Unit RM-29-(*)
into their respective jacks on the receiver and
transmitter panels and establish communication
with another set from the remote station if re-
mote control! is to be used. ;

-a
L either receiver headset with the PHONE-SPEAKER
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