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3 WARNING
HIGH VOLTAGE

is used in the operation
of this equipment.

DEATH ON CONTACT

may result if personnel fail
to observe safety precautions.

Be careful not to contact high-voltage connections or 115-volt input

connections when installing or operating this equipment.
- When working inside the equipment, after the power has been turned

off, always short-circuit the high-voltage capacitors.

EXTREMELY DANGEROUS POTENTIALS

exist in the following units:
Antenna Tuning Unit BC-939-(*)
Radio Transmitter BC-610—(*)




RESCUE.

In case of electric shock, shut off the high voltage.
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the victim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the live
conductor or the victim’s body. Use a dry board, dry
clothing, or other nonconductor to free the victim.
An ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash.

SYMPTOMS.

a. Breathing stops abruptly in electric shock if
the current passes through the breathing center at
the base of the brain. If the shock has not been too
severe, the breath center recovers after a while and
normal breathing is resumed, provided that a suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entirely absent and uncon-
sciousness is complete. Burns are usually present.
The victim’s body may become rigid or stiff in a
very few minutes. This condition is due to the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, as sev-
eral such cases are reported to have recovered. The
ordinary and general tests for death should never
be accepted.

TEEATMENT.

a. Start artificial respiration immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim’s or operator’s life is endan-
gered from such action. In this case only, remove
the victim to another location, but no farther than
is necessary for safety. If the new location is more

than a few feet away, artificial respiration should
be given while the victim is being moved. If the
method of transportation prohibits the use of the
Shaeffer prone pressure method, other methods of
resuscitation may be used. Pressure may be exerted
on the front of the victim’s diaphragm, or the direct
mouth-to-mouth method may be used. Artificial res-
piration, once started, must be continued, without
loss of rhythm.

b. Lay tHe victim in a prone position, one arm
extended directly overhead, and the other arm bent
at the elbow so that the back of the hand supports
the head. The face should be turned away from the
bent elbow so that the nose and mouth are free for
breathing.

<. Open the victim’s mouth and remove any for-
eign bodies, such as false teeth, chewing gum, or
tobacco. The mouth should remain open, with the
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to see that the victim
does not swallow his tongue. He should continually
wipe from the victim’s mouth any frothy mucus or
saliva that may collect and interfere with respira-
tion.

e. The resuscitating operator should straddle the
victim’s thighs, or one leg, in such manner that:

(1) the operator’s arms and thighs will be ver-
tical while applying pressure on the small of the
victim’s back;

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

(8) the heels of the hands rest on either side
of the spine as far apart as convenient without
allowing the hands to slip off the victim;

(4) the operator's elbows are straight and
locked.

f. The resuscitation procedure is as follows:

(1) Exert downward pressure, not exceeding
60 pounds, for 1 second.

(2) Swing back, suddenly releasing pressure,
and sit up on the heels.

(3) After 2 seconds rest, swing forward again,
positioning the hands exactly as before, and apply
pressure for another second.

g. The forward swing, positioning of the hands,
and the downward pressure should be accomplished
in one continuous motion, which requires 1 second.
The release and backward swing require 1 second.
The addition of the 2-second rest makes a total of 4

TL 15338-D




A. CORRECT POS!-
TION. Operator’s el-
bows straight and
locked. Victim's face
turned away from
bent elbow and rest-
ing on back of hand.

B. FORWARD SWING
AND POSITIONING
OF HANDS. Little fin-
ger rests on last rib.

CCDOWNWARD
PRESSURE. Arms and
thighs vertical.

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

2 seconds.

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

h. Artificial respiration should be continued until
the victim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue resuscitation for several
hours, relief operators should be used if available.

RELIEVING OPERATOR.

The relief operator kneels beside the operator and
follows him through several complete cycles. When
the relief operator is sure he has the correct rhythm,
he places his hands on the operator’s hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator
moves and the relief operator takes his position.
The relieved operator follows through several com-
plete cycles to be sure that the new operator has
the correct rhythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cycle.

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

matic spirits of ammonia, the individual administer-
ing the stimulant should first test it himself to see
how close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant is not held any closer to the victim’s nostrils,
and then for only 1 or 2 seconds every minute.

b. After the victim has regained consciousness,
he may be given hot coffee, hot tea, or a glass of
water containing % teaspoon of aromatic spirits of
ammonia. Do not give any liquids to an unconscious
victim.

CAUTIONS.

a. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock is present if
the victim is pale and has a cold sweat, his pulse is
weak and rapid, and his breathing is short and
gasping.

b. keep the victim lying flat on his back, with
his head lower than the rest of his body and his
hips elevated. Be sure that there is no tight clothing
to restrict the free circulation of blood or hinder
natural breathing. Keep him warm and quiet.

c. A resuscitated victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-

mally. TL15338-E
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Faigure 1.

Radio Transmitter BC-610- 1 with Antenna Tuning

TM624-204

Urdt BC-939-B in position.




This manual supersedes TM 11-4057, 21 December 1945, including C 1, 7 March 1949; the portion of TM 11-281, 31
Mairch 1945, which pertains to theory and field maintenance of Radio T. ansmitter BC-610-E; and TB SIG 220, 16 March 1949

CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

a. This manual contains instructions for the
installation, operation, maintenance, and repair of
Radio Transmitters BC-610-E, -F, -G, -H, -I;
Radio Transmitter T-213/GRC-26 (figs. 1 and 2);
and Antenna Tuning Units BC-939-A and -B
(fig. 3). In addition to these instructions there
are two appendixes covering a list of references
and an identification table of parts.

b. Official nomenclature followed by (*) is used
to indicate the following models of equipments
referred to in this manual:

Amplifier AM-141(*)/MRC: Basic, A, and B
models.

Antenna Tuning Unit BC-939—-(*): A and B
models.

Control Unit C-292(*)/TRA~7: Basic, A, and
B models.

Power Unit PE-95-(*): All models.

Radio Receiver BC-312—(*): All models.

Radio Receiver BC-342—(*): All models.

Radio Set AN/GRC-26(*): Basic and A
models.

Radio Set AN/MRC-2(*): Basic, A, and B
models.

Radio Sets SCR-399-(*) and SCR-499-(*):
A and B models.

Radio Transmitter BC-610-(*): E through I
models and T-213/GRC-26.

Rectifier RA-63—(*): Basic, and A through E
models.

Speech Amplifier BC-614—(*): E, H, and I
models.
Telephone EE-8—(*): Basic, A, and B models.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army matériel and
equipment.

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and forwarded
as prescribed in SR 745-45-5 (Army) and AFR
71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the
Office of the Chief Signal Officer as prescribed in
SR 700-45-5.

c. AF Form 54, Unsatisfactory Equipment Re-
port, will be filled out and forwarded to Com-
manding General, Air Matériel Command, Wright-
Patterson Air Force Base, Dayton, Ohio, as
prescribed in SR 700-45-5 and AFR 65-26.

d. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in ac-
cordance with instructions on the back of the
form.

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in ac-
cordance with instructions on the back of the
form.

£. Use other forms and records as authorized.
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Figure 2. Radio Transmitter BC-610~FE with Antenna Tuning Unit BC-939--A in posilion.
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Section Il. DESCRIPTION AND DATA

3. Purpose and Use

@. Radio Transmitter BC-610—(*) is a medium
power r-f (radio-frequency) transmitter which will
transmit a-m (amplitude-modulated) or c-w (con-
tinuous-wave) signals over a range of more than
100 miles. The frequency range of the transmitter
is 2 to 18 mc (megacycles). This frequency range
is covered by means of eight plug-in tuning units,
seven plug-in coil units, and a plug-in vacuum
capacitor. Each tuning unit and associated coil
unit, or coil unit with capacitor, covers a portion
of the range. (See table I.) The transmitter
frequency is controlled by the master oscillator or
the crystal oscillator, depending upon the position
of the M.O.-XTAL switch on the tuning unit. At
frequencies below 8 mec, the power output of the
transmitter exceeds 400 watts on cw, and 300
watts on voice or mew (modulated continuous
waves). The power output is somewhat less at
the higher frequencies than at the lower ones.
The transmitter will operate satisfactorily with

input power of 1,700 to 2,000 watts from a 115-
volt, 50- to 60-cycle a-c (alternating current)
source.

b. Radio Transmitter BC~610-(*) also may be
used for transmitting RTT (radioteletype) signals
on an FS (frequency-shift) basis. For this type
of operation, an external r-f exciter unit is used
instead of the oscillator section of the transmitter.
Signals from the exciter unit are connected to the
oscillator section of the transmitter through the
crystal socket of the transmitter tuning units.
The exciter unit shifts the frequency of the trans-
mitter r-f output in accordance with the T'T (tele-
typewriter) signal input to the exciter unit.

¢. Radio Transmitter BC-610—(*) may be used
in mobile operation or in a fixed station. A
doublet antenna, cut to the proper length to
match the operating frequency, should be used
for fixed station operation. For mobile oper-
ation, a whip antenna and Antenna Tuning Unit
BC-939—(*) arc used. Antenna Tuning Unit

T™ 281-G 3-12

Figure 3. Antenna Tuning Unit BC-939-B.



BC-939—(*) is designed to match the impedance
of the transmitter p-a (power-amplifier) stage to
that of the antenna when a whip or long-wire
antenna is used. The antenna tuning unit con-
nects to the transmitter by a coaxial cable. A
meter on the front panel of the antenna tuning
unit measures r-f current; maximum current indi-
cates optimum impedance match between the
transmitter and the antenna.

4. System Application

a. General.

(1) The wusefulness of Radio Transmitter
BC-610-(*) as a single unit is limited to
the sending of code (c-w) signals by
interrupting the r-f carrier. To allow
different types of intelligence to be placed
on the r-f carrier, the transmitter must be
incorporated into a radio system where
it becomes a basic component, has acces-
sories, and works in conjunction with
other major components.

(2) Generally, this transmitter is used in a
system which requires communications
in both directions, therefore necessitating
receiving equipment. Such systems
contain a control section to coordinate
operation of both the transmitting and
the receiving gear, and to insure efficient
and rapid control.

(3) Radio systems are portions of networks,
similar to telephone systems, and often
are used to replace or supplement tele-
phone systems. The amount of traffic
a system will carry and the type of intel-
ligence to be sent are the biggest factors
in determining the complexity of the
system. Some systems, for example, will
handle only c-w signals. Others may
handle voice, facsimile, or teletypewriter
signals. It is possible for one system to
handle several or all of these tvpes of
communications.

(4) Radio systems are designed to operate in
different frequency ranges. Radio Trans-
mitter BC-610-(*) is used with equip-
ment operating in a range of 2 to 18 me.
Examples of radio systems in which
Radio Transmitter BC-610—(*) is incor-
porated are Radio Sets SCR-399-(*),
SCR-499-(*), AN/GRC-26(*), and
AN/MRC-2(*). Application in each of

these systems will be described briefly in
b through d below. Although these
systems are representative of the uses
of Radio Transmitter BC-610—(*), they
do not constitute all possible uses.

b. Radio Set AN/GRC-26(*).
(1) Radio Set AN/GRC-26(*) is primarily

intended for RTT communications at
locations near the front lines. The
approximate range of the equipment is
250 miles and operation is either fixed or
mobile.

(2) A block diagram of Radio Set AN/GRC-

26(*) utilizing Radio Transmitter
BC-610-(*) as a basic component is
shown in A of figure 4. The output
frequency of the transmitter is controlled
by an external FS exciter in accordance
with the teletypewriter intelligence being
conveyed. A-m may be placed on the
carrier of the transmitter simultancously
with FS RTT signals. C-w operation is
possible in emergency.

(3) Antenna Tuning Unit BC-939-(*) is used

when it is necessary to match the imped-
ance in the p-a tank circuit of the trans-
mitter to that of a whip or a long-wire
antenna.

c. Radio Sets SCR-399—(*) and SCR-499—(*).
(1) Radio Sets SCR-399—(*) and SCR-

499—(*) are designed for voice or c-w
communication at locations near the
front lines. The approximate range is
250 miles for c-w and 100 miles for voice.
Both of these radio sets are basically the
same; Radio Set SCR-399-(*) is used
as a mobile station and Radio Set
SCR-499-(*) is used as a fixed station.

(2) A block diagram of Radio Sets SCR-

399—-(*) and SCR—-499-(*) utilizing Radio
Transmitter BC-610-(*) as a basic com-
ponent is shown in B of figure 4. For
c-w operation, the transmitter is keyed
with Key J-37 which is cabled through
Junction Box JB-70-(*)and Speech Ampli-
fier BC-614—(*) to the transmitter. The
key also may be plugged into the speech
amplifier. Voice operation is accom-
plished by supplying the transmitter
with audio voltage from the microphone
through Speech Amplifier BC-614—(*).

(3) Antenna Tuning Unit BC-939-(*) is used

when it is necessary to match the im-
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pedance in the p-a tank circuit of the
transmitter to thet of a whip or long-
wire antenna.

d. Radio Set AN/MRC-2(*).

(1) This system is intended primarily to pro-
vide RTT communications in either net
or long-range operation. The approxi-
mate range of this equipment is 1,000
miles through the use of Amplifier
AM-141(*)/MRC.

(2) A block diagram of Radio Set AN/MRC-
2(*) utilizing Radio Transmitter BC-
610-(*) as a basic component is shown in
C of figure 4. The transmitter is used to
drive Amplifier AM-141(*)/MRC which
provides a power output of 2 kw (kilo-
watts). The output frequency is con-
trolled by an external FS exciter in
accordance with the T'T intelligence being
conveyed. Emergency c-w operation
with a full 2-kw output is possible in this
system.

(3) When Amplifier AM-141(*)/MRC is dis-
connected from the system, Radio Trans-
mitter BC-610—(*) may be used for voice
operation. The characteristics of IS
RTT signals allow am to be placed on the
carrier of Radio Transmitter BC-610—-(*)
simultaneously.

(4) Antenna Tuning Unit BC-939-(*) may
be used with Radio Transmitter BC-610-
(*) when operation without Amplifier
AM-141(*)/MRC is desired. The an-
tenna tuning unit will match the im-
pedance in the p-a tank circuit of the
transmitter to that of a whip or long-wire
antenna.

5. Technical Characteristics

Frequeney range________ 2.0 to 18 mec.

Circuit_________________ R-f oscillator, buffer-doubler,
ipa (intermediate-power am-
plifier), and r-f power am-
plifier.

Types of signals trans- C-w, voice, and RTT.,

mitted.
Distance range:
CoWo oo oo 250 miles.
Voice and RTT_____ 100 miles.
Type of modulation______ Amplitude and FS (simul-
taneously in an emergency).
Required audio-input 17 volts.
level.
Number of tubes________ 16.
6

Antennas:
Fixed station opera- Doublet antenna of proper
tion. length to match operating
frequency. Long-wire an-
tenna with antenna tuning
unit.
Mobile operation____ Whip-type antenna with an-
tenna turing unit.
Power output:

C-w operation_______ 400 watts (approximately).
Voice operation_____ 300 watts (approximately).
Power input____________ 115-volt, 50- to 60-cycle ac,

1,700 to 2,000 watts.

Power source_ - _ . _______ Power Unit PE-95-(*) or
commercial source.
Weight_ . _______________ 401 pounds.

6. Packaging Data

a. General. Packaging data relevant to Radio
Transmitter BC-610—(*) is contained in the re-
spective over-all system manual of Radio Set
SCR-399—(*), SCR-499—(*), AN/MRC-2(*), or
AN/GRC-26(*). For information concerning the
packaging of this transmitter in any of the systems
listed above, refer to the appropriate technical
manual. Normally, the transmitter is not pack-
aged separately when used as part of the above
system; it is bolted to the deck of the transmitting
shelter and the connecting cables are installed.

b. Erport Packaging. When Radio Transmitter
BC-610-(*) is export packaged it is placed in
moisture- vapor proof containers and is packed in
a wooden crate. A cutaway view of the trans-
mitter packed for export is shown in figure 5.
The procedure for packing the transmitter is as
follows:

(1) Place a waterproof barrier and then a
moisture-vaporproof barrier on a wooden
crate base.

(2) Place the transmitter, with a wooden
base attached, on top.

(3) Insert four bolts through the holes on
the wooden crate base, barriers, and the
transmitter wooden base.

(4) Place the gaskets between the barriers
(at the bolt holes) to seal the barriers.

(5) Bolt the transmitter to the base.

(6) Cover all handles, knobs, switches, and
meters with wadding and hold it in place
with tape.

(7) Cover the entire front panel with 1-inch
thick sheet of wadding.

(8) Run steel bands between the two wooden
bases and over the top of the transmitter




to strengthen the transmitter to its
wooden base.

(9) Fill the space between the two wooden
bases with bags of desiccant, such as
silica gel.

(10) Raise the inner moisture-vaporproof
barrier over the top of the transmitter
and heat-seal.

(11) Raise the outer waterproof barrier over
the top of the transmitter and seal with
waterproof tape.

(12) Build a wooden crate around the trans-
mitter.

(13) Strengthen the wooden crate with steel
bands.

RADIO TRANSMITTER BC-610- (%)

TAPE SEALED

WATERPROOF
BARRIER

MOISTURE-VAPORPROOF
BARRIER

, @ METAL BANDS
)\ \) 9 :
&7, < \\ // :
= ‘ r,-“ k‘:|‘|

WOODEN
| SHIPPING
CRATE
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WOODEN BASE

MOISTURE -

<< —VAPORPROOF BARRIER

WATERPROOF

BARRIER
U
EE WOODEN
/JD CRATE BASE
/i/
[ T™ 826-24

Figure 6. Packaging for export.
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7. Description of Transmitter

a. The transmitter assembly is made up of
three chassis (figs. 6 and 7). The top chassis
(figs. 8 and 9) is referred to as the r-f deck and
includes all of the r-f components. The center
section is called the modulator deck since it con-

tains most of the audio and modulator equipment.
The bottom chassis includes the h-v (high-
voltage) power supply and overload relay; it is
called the power supply deck. The three chassis
are assembled in a sheet steel cabinet with a
front paael upon which the external controls and
metering instruments are mounted (figs. 1 and 2).

R~F DECK

R-F GUTPUT
TERMINALS

s
Tt
i
it

MODULATOR
DECK

SWS5
A-G POWER

INFUT ROCKET
S8

POWER SUPPLY
DECK

™ 826-2

fagure 6. Radio Transmittter BC-610-1, rear view.




& CPOWER )
INPUT SOOKET
S0 6

POWER SuPPLY
DE TR

Figure 7.

The cabinet is bolted to a shock-mounted base.
The weieht is approximately 400 pounds.

b. Provision is made on the top of the trans-
mitter cabinet for mounting Antenna Tuning Unit
BC-939—(*) with four wingnuts (figc. 1). The top
panel of Radio Transmitter BC-610-(*) has two
doors which provide quick and easy removal and
replacement of the r-f coil and tuning units.
Tuning charts, which show the approximate con-
trol settings for the transmitter tuning units and
r-f coil units, are located in a pocket on the front
pancl of the transmitter. On Radio Transmitters
BC-610-1, and —-I and T-213/GRC-26, the top
panel has an entry hole to allow use of a cable
which feeds the r-f output of a FS exciter to the

e comammaen.

R-¥ OUTPUT
TERMINALS

W

SCOKET SO6 FOR
IO INPUT FROM

THA2E-67

Radio Transmitter BC-610-E, rear view.

crystal socket in any one of the tuning units when
RTT transmission is desired.

¢. The transmitter requires 115-volt, 50- to 60-
cycle, a-c power.  This power is brought from the
power source by Cord CD-763 and is connected to
the a-c power plug (SO6) located at the rear of the
modulator deck (figs. 6 and 7). Audio input to
the modulator section, and also the keying con-
nection for ew, are connected to the transmitter
through plug SO5 which also is located at the rear
of the modulator deck. In Radio Transmitters
BC-610-F through —I and T-213/GRC-26, all
tubes are accessible from the rear of the trans-
mitter chassis after the rear panel is removed.
On Radio Transmitter BC-610-E, the tubes on
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TUNING UNIT
CHANNEL |

TUNING UNIT
CHANNEL 2

COIL UNIT
TUNING UNIT
CHANNEL 3
TUNING UNIT ~
LAMP
R-F OUTPUT
TERMINALS

VACUUM
CAPACITOR

PLATE
NEUTRALIZING
CAPACITOR

THBR6- 3

Figure 8. Radio Transmitter BC-610~I with top 1emoved; lop view of exciter deck.
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COIL UNIT CAPACITOR 53

il

CRYSTAL
JACK

TLiSB32
Figure 9. Radio Transmilter BC-610-E with top removed; top view of exciter deck.
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the modulator deck and the h-v supply deck are
accessible when the rear panel is removed, and
the tubes on the r-f deck are accessible after the
top panel is removed.

d. Radio Trapsmitters BC-610-E through -I,
have r-f output terminals located on the side panel
of the transmitter (fig. 16). In the E, F, and G
models, these terminals are used for connection to
the doublet antenna or to Antenna Tuning Unit
BC-939—-(*). In the H and I models, the r-f
output terminals are used only for connection to
the antenna, and a separate connection (socket
S010), located below the r-f terminals, is provided
for feeding the r-f to the antenna tuning unit.
Radio Transmitter T-213/GRC-26 has a socket
similar to SO10 in place of the r-f output terminals.
The removable back cover has entry holes to
allow connection of cables to sockets SO5 and

SO6 in all models.

8. Description of Antenna Tuning Unit

Antenna Tuning Unit BC-939—-(*) (fig. 3) con-
sists of coils, capacitors, a switch, and a meter
assembled in a black crackle-finished metal cabinet.
It is mounted on top of Radio Transmitter
BC-610-(*) (fig. 2) and is firmly secured to the
transmitter by means of four wingnuts.

9. Description of Minor Components

a. Cord CD-763. Cord CD-763 is used to
connect the transmitter a-c power input socket
(SO6) to the a-c power source. This two-con-
ductor, rubber-covered cord is designed for heavy
duty usage.

b. R-F Coil Units. Seven plug-in r-f coil units
are provided to enable the r-f power amplifier to
cover the frequency range of the transmitter.
Each coil unit covers a portion of the range (fig. 10).

COIL UNITS

Figure 10.

¥
3

IR G5

4

BT e

-

T™M826-17

R-f coil units.
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Faigure 11.

c. Transmitter Tuning Units TU-47 Through
TU-54. Eight plug-in tuping units cover the
frequency range of the transmitter (fig. 11).
Each tuning unit provides tuning over its range
for the r-f oscillator, buffer-doubler, and inter-

Faigure 12.

Box BN-3/-B.
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T™826-25

Transmitter tuning units TU—-47 through TU-54.

mediate power amplifier. Three sockets are pro-
vided in the transmitter for plugging three tuning
units in at the same time. A band switch, located
on the front panel of the transmitter, allows the
operator to select any of the tuning units.

d. Box BX-34-B. Box BX-34-B (fig. 12) is
used to hold the crystals which are to be used with
the transmitter. The crystals, which are not in
use, are plugged into sockets built into the bottom
of the box. This preveants the crystals from
moving freely and keeps them from being damaged.

10. Running Spares

a. A group of running spares is supplied with
each radio transmitter. Spares are provided for all
normally expendable items such as tubes, pilot
lamps, and fuses. The following is a list of running
spares as provided with Radio Sets AN/GRC-26A
and AN/MRC-2B:

1 capacitor, vacuum 55 puf (micromicrofarad),
—5 uuf +2 upuf.

1 chart set, calibration.

1 Coil Unit C-387-D (2 to 3.5 me).

1 Coil Unit C-388-C (3.5 to 4.5 me).

1 Coil Unit C-389-C (4.5 to 5.7 me).

1 Coil Unit C-390-C (5.7 to 8.0 mc).




1 Coil Unit C-447-B (8.0 to 11.0 mc).

1 Coil Unit C-448-B (11.0 to 14.0 mc).

1 Coil Unit C-449-B (14.0 to 18.0 me).

6 Fuse FU-50, cartridge, 3-amp, 250-v, 3AG.
6 fuse, cartridge, 6-amp, 250-v, 3AG.

6 fuse, plug type, 20-amp, 125-v, screw base.
6 fuse, plug type, 25-amp, 125-v, screw base.
1 Lamp LM-27, .25-amp, 6- to 8-v.

2 lamp, 6-w, 120-v, candelabra screw base.

2 Transmitter Tuning Unit TU-47 (2.0 to 2.5

me).

2 Transmitter Tuning Unit TU-48 (2.5 to 3.2
me).

2 Transmitter Tuning Unit TU-49 (3.2 to 4.0
me).

2 Transmitter Tuning Unit TU-50 (4.0 to 5.0
me).

2 Transmitter Tuning Unit TU -51 (5.0 to 6.35
me).

2 Transmitter Tuning Unit TU-52 (6.35 to 8.0
me).

2 Transmitter Tuning Unit TU-53 (8.0 to 12.0
me).

2 Transmitter Tuning Unit TU-54 (12.0 to
18.0 me).

1 tube, OD3.

2 tube, 2A3.

2 tube, 3B28.
2 tube, 57Z3.

1 tube, 6L6Y.
1 tube, 6V6Y.
2 tube, 807.

2 tube, 100TH.
1 tube, 250TH.

b. The running spares supplied with the radio
transmitter might vary with each procurement of
the transmitter.

11. Additional Equipment Required

The additional equipment required for operation
of Radio Transmitter BC—610-(*) depends on the
type of service to be performed. More specific
information may be obtained from the manual for
an over-all system of which the transmitter is a
part. In all types of installations, it is necessary

to have an a-c power source of 110 to 115 volts ac,
2,000 watts minimum, and an antenna system.
For fixed operation the antenna should be a doub-
let, although a long wire may be used. For mobile
operation the antenna must be whip-type. An-
tenna Tuning Unit BC-939—(*) must be used when
operating with either a long-wire or whip antenna.
The following basic equipment is required for
voice or c-w operation of the transmitter:

a. Voice Operation.

(1) Speech Amplifier BC-614-(*) or its equiv-
alent must be provided to supply the
modulator section of the transmitter
with an audio voltage of 17 volts mini-
mum.

(2) A cable assembly is needed to connect the
speech amplifier to the transmitter.

(3) Carbon Microphone T-17, T-45, or
equal; or dynamic Microphone T-50, or
equal, must be provided for use with the
speech amplifier.

b. C-W Operation. Key J-37 or J-45 with
Cord—201A, or equal, is required.

(1) The key with Cord-201A will plug into
the jack marked KEY on the {front panel
of the speech amplifier.

(2) The key may be used without the speech
amplifier by connecting it between pins
2 and 8 of socket SO5 on the transmitter.

19. Differences in Models

a. Radio Transmitter BC-610—(*). Al models
of Radio Transmitter BC-610—(*) are substan-
tially the same except for minor external, electrical,
and mechanical differences. The external appear-
ance of the F, G, H, T, and T-213/GRC-26 models
is similar, and figure 1 may be considered as a
tvpical front panel view of all these models. The
E model differs in external appearance from the
later models in that it has a slightly different
cabinet (fig. 2). Certain components in the
earlier models have been replaced with JAN-type
components. Specific differences in circuits and
components are detailed in the circuit theory
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chapter (ch. 5) and are illustrated on the over-all
schematic diagrams of each model (figs. 78 to 83).

The over-all differences between the models of
the transmitter are given in the chart below.

Item ’ Radio Transmitter BC—610-E

Radio Transmitter BC-610-F, -G, -H, -I, and T-213/GC-26

i

M1 is a multiscale current indicator

the grid and plate current of V10,

Final tuning dial Final tank capacitor tuning dial is a
recessed, illuminated,
dial.

Chassis and front panel are intercon-
nected by means of Jones type plugs
and sockets.

T4, L1, C16, V12, R4, and R10 are
located in r-f section; T5 and RY1
are located in modulator section.

Chassis interconnection -

Exciter power supply . .

Transformers and chokes___| T6 has a single, tapped primary wind-
ing.

Switches_ ___.__ ... ____ SW1isa &PST switeh_________ ______

SW4 is a SPST switech_______________
SW12 is a push-button type switch____

Lamps______. ____________ L M1 is used to illuminate the final tank
capacitor dial.

High-voltage protect func- | Resistor R19, a 16-ohm, 600-watt

tion. heater element, is connected in

series with the primary winding of
transformer T6 and reduces the
plate voltage applied to p-a tube V16
during tune-up operations.

b. Antenna Tuning Unit BC-939—(*). There is
no electrical difference between the A and B
models of the antenna tuning unit covered in this
manual. A slight mechanical difference appears
on the cabinets, in that the B model has the

14

and the grid current ot V16 directly. |

gear-driven !

|
|

All meters have zero-adjust screws. |

which reads the plate current of V9, |

All meters are hermetically sealed and have no
zero-adjust screws. M1 is a single scale cir-
cuit indicator which reads the same circuit
currents as the E model. Actual current read-
ings are those indicated on the meter multi-
plied by the factor shown at the respective
switch positions of SWS8.

Final tank capacitor tuning dial is a direct
coupled type, needing no illumination.

Chassis and front panel are interconnected by
means of cables running to terminal boards.

T4 is located in r-f section; T5, L1, C16, C17,
V12, R4, and RI10 are located in modulator
section. RY1 is located in the power supply
section.

T6 has a dual, tapped primary winding.

SW1 closes both sides of the input a-c¢ line and is
a DPST switch.

SW4 is a DPDT switch.

SW12 is a momentary-type toggle switch.

LM1 is omitted.

In the F, G, T-213/GRC-26, and early H models,
SW4 connects the dual primary windings of
transformer T6 in series during tune-up (PRO-
TECT) operations, thereby reducing the volt-
age applied to a p-a tube V16.

In the I and late H models, resistor R37, an 11-
ohm 300-watt resistor, is connected in series
with the primary winding of T6, thereby re-
ducing the plate voltage applied to p-a tube
V1eé.

fasteners for the cabinet in a lower position than
the A model.
binding post are slightly different in the two
models and have separate Signal Corps stock
numbers.

Also, the cabinet and antenna




CHAPTER 2

OPERATING INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF RADIO TRANSMITTER BC-610-(*)

13. Siting
(fig. 13)

a. External Requirements.

(1) The best location for radio equipment
depends on the tactical situation and
local conditions, such as the following:
need to house thé equipment where its
shelter cannot be seen; type of housing

available; possible installation in a ve-
hicle; terrain; and need of ecasy access
for messengers. Signals from Radio
Transmitter BC-610-(*) have greater
range if the antenna is high and clear of
hills, buildings, cliffs, densely wooded
areas, and other obstructions. Depres-
sions, valleys, and other low places are
poor locations for radio transmission

T™B826-82

Figure 13. Transmitter siting.
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because the surrounding high terrain
absorbs r-f energy. Weak or otherwise
undesirable signals may be expected if
the transmitter is operated under or
close to steel bridges, underpasses, or
power lines. Choose, if possible, a loca-
tion on a hilltop or elevation. Flat
ground is desirable. Normally, trans-
mission over water is better than over
land. See that drainage is adequate to
prevent flooding the interior of the shel-
ter. In locating the antenna, avoid
obstructions which are 2° or 3° above
the horizontal plane of the antenna in
the direction of the desired transmission.
This is approximately 200 to 300 feet at
a distance of 1 mile from the antenna.

(2) If a doublet or long-wire antenna is used,
its directional characteristics should be
considered. Every precaution should be
taken to protect the transmitter from
rain and dirt when it is set up in the open.
If the installation is made on bare
ground, raise the transmitter above the
ground and block it on wooden skids or
planks to keep the base dry.

b. Interior Requirements. The shelter for the
equipment must meet the following requirements:

(1) The floor must be capable of sustaining
the weight of the equipment in a level
position without vibration.

(2) Sufficient space must be available to
permit access to the rear of the trans-
mitter and to allow the removal of the
back panels.

(3) Adequate lighting for day and night oper-
ation must be provided. Position the
transmitter so that the panel designations
may be read easily by the operating per-
sonnel.

14. Uncrating, Unpacking, and Checking New
Equipment
(fig. 5)

a. General. Equipment may be shipped in
oversea packing cases. When the equipment is
received, sclect a location where the equipment
may be unpacked without exposure to the elements
and which is convenient to the permanent installa-
tion of the equipment.

16

Caution: Be careful in uncrating, unpacking,
and handling the equipment; it is damaged easily.
If it becomes damaged or exposed, a complete
overhaul might be required or the equipment might
be rendered useless.

b. Step-by-Step Instructions for Uncrating and
Unpacking Export Shipments.

(1) Place the packing case as near the oper-
ating position as convenient.

(2) Cut and fold back the metal bands.

(3) Remove the nails with a nail puller. Re-
move the top and sides of the packing
case. Do not attempt to pry off the sides
and top or the equipment may be
damaged.

(4) Cut and fold back the metal bands on the
interior pack.

(5) Remove the waterproof or moistureproof
barrier, pads of corrugated fiberboard,
and all cellulose wadding.

(6) Remove the nuts and bolts which hoid
the transmitter to the skid (wooden crate
base).

(7) Remove the skid.

(8) Inspect the equipment for possible dam-
age incurred during shipment.

(9) Check the contents of the packing cases
against the master packing slip.

Note. Save the original packing cases. They
can be used again when the equipment is re-
packed for storage or shipment to base main-
tenance repair shops.

15. Installation

a. Locate the transmitter according to the re-
quirements of paragraph 13.

b. Bolt the transmitter to the floor (if possible).

¢. See that all tubes are inserted and firmly
seated in their proper sockets. Refer to figures
14 and 15 for the tube locations on each of the
three decks in the various models of the trans-
mitter.

d. Connect all plate and grid caps firmly to their
respective tubes.

e. See that fuses and lamps are inserted in their
proper sockets.

/. Mount Antenna Tuning Unit BC-939—(*) on
the top of the transmitter and fasten with the
four wing nuts provided with the transmitter.

- e el
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Figwe 14. Radio Transmilters BC-610-F, -G, -H, -1, and T-213/GRC-26, tube location.
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16. Connections
(fig. 16)

a. Radio Transmitter BC-610—(*) is used with
Radio Sets AN/GRC-26(*), AN/MRC-2(%),
SCR-399—(*), and SCR-499-(*). All connec-
tions, relative to this transmitter in any of these
systems, are covered specifically in the manuals
for the respective systems. For information con-
cerning connections of the transmitter in any of
these systems, the chart below lists the applicable
technical manual.

System Technical

i manual
Radio Set AN/GRC—26. ... . M 11-264
Radio Set AN/MRC-2(*)__._ ... _.__.. | TM 11-624

Radio Sets SCR-399—(*) and SCR-499-(*)._{ TM 11-281

b. A speech amplifier capable of delivering a
signal of 17 volts across a 500-ohm load is neces-
sary to drive the modulator section of the trans-

LONG-WIRE
OR WHIP

ANTENNA
TERMINAL

FROM FREQUENCY
SHIFT EXCITER#

CRYSTAL SOCKET
ON TUNING UNIT

_— |

SOCKET
S06

TO AC
POWER SOURCE

NOTES:
I.% ON H, 1, AND T-213/GRC-26
MODELS ONLY.

2 %% COAXIAL CABLE TO ANTENNA TUNING UNIT
CONNECTED HERE ON E, F AND G MODELS.

Figure 16.

_‘-- -

mitter. The amplifier also must have provisions
for supplying microphone current if a carbon
microphone is used. The output of the speech
amplifier is fed to pins 6 and 7 of socket SO5
(which is located at the rear of the transmitter
modulator deck). Speech Amplifier BC-614—-(*)
normally is used with Radio Transmitter
BC-610—-(*).

¢. To key the transmitter, provision must be
made to key between pins 2 and 8 of socket SO5.
The transmitter usually is keyed from the key jack
located on the front panel of Speech Amplifier
BC-614—(*) or from a control unit.

d. A milliammeter must be connected between
pins 5 and 8 of socket SO5 to determine the
amount of modulator cathode current. This con-
nection normally is made by the cable connecting
the speech amplifier to the transmitter. A
MODULATOR PLATE current meter is located
on the front panel of Speech Amplifier BC-614—(*)

e. Connection between Antenna Tuning Unit
BC-939-(*) and the transmitter is made by

ANTENNA
TUNING
UNIT
BC-939-(*)

DOUBLET
ANTENNA
TERMINAL Sx«

SOCKET
__— SOI0=

COAXIAL CABLE

~— SOCKET

S05
CABLE TO
SPEECH AMPLIFIER
BC-614 (%)
T™ 826-79

Radio Transmitter BC-610—(*) connections.
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coaxial cable. On Radio Transmitters BC-610-E,
—F, and -G, the cable to the antenna tuning unit is
connected to the doublet antenna terminals
(fig. 16). On Radio Transmitters BC-610-H, I,
and T-213/GRC-26, the cable to the antenna tun-
ing unit is fastened to a coaxial connecter on
the transmitter. The coaxial connecter is called
socket SO10 on the H and I models; on the
T-213/GRC-26 the socket does not have a refer-
ence symbol but is the same type a<“used on the
H and I models. Connection of the coaxial cable
to the antenna tuning unit is the same for all models
of transmitters and antenna tuning units.

f. Connect the a-c power to the transmitter
through socket SO6 which is located at the rear
of the modulator deck (fig. 16).

17. Service upon Receipt of Used or Recondi-
tioned Equipment

a. Follow the instructions in paragraph 14 for
uncrating, unpacking, and checking the equipment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to changes
in the wiring of the equipment. If any changes in
wiring have been made, note the change in this
manual, preferably on the schematic diagram
applying to the model of equipment in question.
Include the serial number of the modified equip-
ment.

c. Check the operating coutrols for ease of
rotation.

d. Perform the installation and connection pro-
cedures given in paragraphs 15 and 16.

Section Il. CONTROLS AND INSTRUMENTS

18. Radio Transmitter BC-610—(*) Controls
and Their Uses

a. The following chart lists the controls of the

transmitter (figs. 17 and 18) and indicates their
functions:

Control Function

P. A. PLATE TUNING
control (C12).

Controls the tuning of the p-a
plate circuit. Its approxi-
mate setting for any fre-
quency may be obtained
from the tuning charts.

P. A.PLATE meter (M2)_| Measures the current in the p-a
plate circuit; minimum cur-
rent indicates correct tuning
of the p-a stage.

Indicates the degree of reson-
ance in the doubler plate cir-
cuit, the ipa grid or plate cir-
cuits, or the p-a grid circuit,
depending on the position of
the EXCITATION METER
SWITCH.

Indicates the p-a filament volt-
age, which is determined by
the setting of the FILA-
MENT VOLTAGE control.

Has four positions:

EXCITATION
METER (M1).

FILAMENT VOLTAGE
meter (M3).

EXCITATION

METER SWITCH P. A. GRID X 10. EX-
SW8). CITATION METER
indicates p-a grid cur-
rent.
20

Control Function

INT. AMP. PLATE X 20.
EXCITATION
METER indicates ipa
plate current.

INT. AMP. GRID X
1. EXCITATION
METER indicates ipa
grid current.

DOUBLER PLATE X
10. EXCITATION
METER indicates buf-
fer-doubler plate cur-
rent.

Note. EXCITATION ME-
TER SWITCH on Radio Trans-
mitter BC-610-E does not show
multiplication factor. EXCITA-
TION METER has separate scale
for each position of EXCITA-
TION METER SWITCH.
BAND SWITCH (SW11)_| Has three positions to connect

any one of the three trans-

mitter tuning units (fig. 8 or

9) into the transmitter cir-

cuits.

In the C. W. position, full
power is applied to the p-a
and the modulator is taken
out of the transmitter circuit.

Resets the overload relay when
it has been tripped by an
overload in the p-a, modu-
lator, or h-v power supply
stages

C. W.-PHONE switch
(SW7).

OVERLOAD RESET
switch (SW12).

- --~
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Control

Function

Control

Function

FILAMENT POWER
switch (SW1).

EXCITER PLATE
POWER switch (SW3).

HIGH VOLTAGE PRO-
TECT switch (SW4).

PLATE POWER switch
(SWe6).

FILAMENT VOLTAGE
control.

In the on (up) position, applies
power to the filaments of all
tubes in the transmitter and
the primary of bias-supply
transformer T1. The speech
amplifier also is supplied
with power if it is connected
to the transmitter. A green
pilot lamp is lighted when
this switch is in the on posi-
tion.

In the EXCITER PLATE
POWER (up) position,
grounds the keying line
and applies power to the
primary of exciter-rectifier
transformer T5. The out-
put of the exciter power sup-
ply furnishes the plate power
to the r-f oscillator, buffer-
doubler, and ipa stages.

In the NORMAL position,
plate power is removed from
the keying line and exciter
rectifier unless the key or
microphone switch is de-
pressed.

In the HIGH VOLTAGE
PROTECT (up) position,
reduced voltage is fed to the
primary winding of plate
transformer T6, thus reduc-
ing the rectified secondary
voltage supplied to the p-a
circuit during tune-up oper-
ation.

In the NORMAL position, ap-
plies full power to the pri-
mary of plate transformer
T6 and provides normal op-
eration.

In the on (up) position, a-c
power is applied to relays
RY1 and RY4 to apply plate
power to modulator tubes
V3 and V4 and to p-a tube
V16. A red pilot lamp lights
when plate power is applied.

Adjusts the filament voltage of
all tubes in the transmitter
except the bias rectifier and
a-f drivers. The FILA-
MENT VOLTAGE reading
should be between 5.0 and
5.3 volts as indicated on M3.

MODULATOR  BIAS
control.

FUSES, FS1, FS2, FS3,
FS4, and FS5.

Adjusts the value of biason the
modulator tube grids when
the C. W.-PHONE switch
is on PHONE.

Fuses FS1 and FS2 (25A) are
line fuses.

Fuses FS3 (20A) protects the
primary circuit of T6.

Fuse FS4 (6A) (5A in E
model) protects transform-
ers T2, T3, T4, and T5.

Fuse FS5 (3A) protects trans-
former T1 and T101 in the
speech-amplifier power sup-
ply.

b. The following table lists the controls of the
transmitter tuning units (fig. 19):

Control

Function

M. O0.-XTAL
switch.

(erystal)

Mo (master oscillator)
control.

DOUB. control . __ .. ____

INT. AMP. control

Crystal socket_ . _____

Controls the type of operation:
M. O. position for master
oscillator control, XTAL po-
sition for crystal control.

Determines the frequency of
the master oscillator. Cali-
brations on the dial allow
presetting to values ob-
tained from the tuning chart.

Tunes the buffer-doubler plate
tank circuit to resonance
with the first, second, or
fourth harmonic of the signal
from the oscillator. Approx-
imtate settings for this con-
trol can be found on the tun-
ing chart.

Tunes the ipa plate tank cir-
cuit to resonance with the
signal from the buffer-doub-
ler. Approximate settings
for this control can be found
on the tuning chart.

Holds Crystal Holder FT-
171-B.
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T™ 281-G3-13

Figure 19. Transmitler tuning unat controls.

19. Antenna Tuning Unit BC-939—(*) Controls

and Their Uses

The following table lists the controls of the
antenna tuning unit (fig. 20) and indicates their

functions:

Control

Function

COUPLING IN-
CREASE.

FREQUENCY 18 MC-
INCREASE-10 MC.

FREQUENCY 10 MC-
INCREASE-2 MC.

ANTENNA CURRENT
meter.

2-10 MC-LONG WIRE-
10-18 MC.

This control is an antenna
coupling adjustment knob.
The setting of this knob is
determined from the tuning
charts and is read on count-
ers directly above the knob.

This control is the h-f (high-
frequency) tuning adjust-
ment for the antenna. It is
set approximately to che
settings on the tuning charts
and is read on counters
directly above the control.

This control is the 1-f (low-
frequency) tuning adjust-
ment for the antenna. It is
set approximately to the
settings on the tuning charts
and is read on counters
directly above the control.

This meter is in series with the
antenna and measures the r-f
current in the antenna cir-
cuit.

This is the three-position an-
tenna range switch. In the
2-10 MC position, this
switch matches a whip an-
tenna to the 1-f range of the
transmitter. In the LONG
WIRE position, the antenna
is arranged so that the
transmitter will work on any
frequency within its range
into a long-wire antenna.
In the 10-18 MC position,
the switch matches the whip
antenna to the h-f range of
the transmitter.
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Section Ill. OPERATION UNDER USUAL CONDITIONS

20. Preliminary Control Settings

Perform the preliminary control settings given
below before using the tuning procedure described
in paragraph 21.

a. Set the FILAMENT POWER switch to off
(down).

b. Set the PLATE POWER switch to off
(down).

c. Set the EXCITER PLATE POWER switch
to NORMAL.

d. Set the HIGH VOLTAGE PROTECT
switch to HIGH VOLTAGE PROTECT.

e. Set the C. W.-PHONE switch to C. W.

f. Open the right-hand door in the cover of the
transmitter and insert the transmitter tuning unit
that covers the desired frequency (table I) in
channel 1 (figs. 8 and 9). If operation on more
than one channel is desired, insert transmitter
tuning units in channels 1, 2, and 3.

g. Set the BAND SWITCH to position 1.

h. Open the left-hand door in the cover of the
transmitter and insert the coil unit (figs. 8 and 9)
that covers the desired frequency (table I).

(1) Set the coupling coil outside the coil unit
to the horizontal position.

(2) Add vacuum capacitor C28 if operation
in the 2 to 2.5-mc range is desired.

1. Set the M.0.-XTAL switch of the transmit-
ter tuning unit (fig. 19) to the position indicating
the type of frequency control to be used. For
XTAL operation, insert Crystal Holder FT-171-
B, with a crystal of proper frequency as deter-
mined by the desired operating frequency and
table X, into the crystal jack.

j. Set the INT. AMP., DOUB., and the
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mo tuning controls to their proper positions. The
numerical values of the positions of these controls
are obtained from the ecalibration chart, opposite
the value of the desired frequency of operation.
Tables II through IX indicate the approaimate
settings for the frequencies used in the range of 2
to 18 me. For XTAL operation the setting of the
mo tuning control is disregarded.

k. Unlock the P. A. PLATE TUNING dial by
unscrewing the lock knob. Set the P. A. PLATE
TUNING according to the calibration charts or
according to tables II through IX.

l. When using Antenna Tuning Unit BC-939-
(*), set the band switch, FREQUENCY IN-
CREASE, and COUPLING INCREASE con-
trols to the proper settings as indicated by the
calibration charts or by tables IT through IX.

Table I. Tuning Components

Component Freq range (mc)
Transmitter Tuning Unit TU-47________ 20 to 2.5
Transmitter Tuning Unit TU-48________ 2.5 to 3.2
Transmitter Tuning Unit TU-49________ 3.2 to 4.0
Transmitter Tuning Unit TU-50._______ 4.0 to 50
Transmitter Tuning Unit TU-51________ 5.0 to 6.35
Transmitter Tuning Unit TU-52________ 6.35to0 80
Transmitter Tuning Unit TU-53________ 8.0 to12.0
Transmitter Tuning Unit TU-54_______. 12.0 to 18.0
Coil Unit C-387-D (with plug-in vacuum
capacitor C28) ___.__________________ 2.0 to 2.5
Coil Unit C-387-D______ .. _____ ___ 2.5 to 3.5
Coil Unit C-388-C____________________ 3.5 to 4.5
Coil Unit C-389-C_______________._____ 4.5 to 5.7
Coil Unit C-390-C____________________ 5.7 to 80
Coil Unit C—447-B___________ [ 80 toll.O
Coil Unit C-448-B___ _________________ 1.0 to14.0
Coil Unit C-449-B____________ . ______ 14.0 to18.0
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Table II. Tuning Chart for Transmitter Tuning Unit TU—47

Tuning controls Antenna Tuning Unit BC-939-(*)
?r';flm(ﬁlg)g R Coll unit ) INT P.A. Band )
M. O. DOUB. AMP. PLATE switch Coupling Loading
TUNING | position
2, 000 2,000 | C-387-D_____________________ 11 2.4 4.7 20 2-10 4.9 4.6
2,050 2,050 | C-387-D_____________________ 22 3.2 5.2 30 2-10 4.9 7.1
2,100 2,100 | C-387-D_______________..____ 32 3.8 5.5 39 2-10 3.1 9.4
2,150 2,150 | C-387-D_____________________ 41 4.3 5.9 47. 5 2-10 4.9 11. 4
2,200 | 2,200 | C-387-D_____________________ 49 4.8 6.3 56. 5 2-10 4.8 13.3
2, 250 2,250 | C-387-D_____________________ 57 5.2 6.7 63. 5 2-10 4.7 15.1
2, 300 2,300 | C-387-D_____________________ 63 5.6 7.0 70 2-10 4.6 16. 8
2, 350 2,350 | C-387-D_____________________ 69 6.0 7.4 77 2-10 4.5 18. 3
2,400 | 2,400 | C-387-D_____________________ 75 6.3 7.7 83 2-10 4.5 19.8
2,450 | 2,450 | C-387-D_____________________ 81 6.7 8.0 88 2-10 4.6 21.3
2, 500 2,500 | C-387-D_________ . ________ 85 7.0 8.2 94 2-10 4.6 22. 6
NoTE.—~Use plug-in vacuum capacitor C28 between 2 and 2.5 me
Table II1. Tuning Chart for Transmitter Tuning Unit TU-48
Tuning controls Antenna Tuning Unit BC-939-(*)
Quersting | Xtal frea Coit unit o | Eoar | mand _ .
M. O. DOUB. AMP. PLATE switch Coupling Loading
TUNING | position
2, 500 2,500 | C-387-D_________ ____________ 10 .7 2.8 7 2-10 4.3 22. 6
2, 550 2,550 | C-387-D_ . ____ . ___________.___ 18 1.7 3.4 12. 5 2-10 4.3 23.9
2,600 | 2,600 | C-387-D____________________._ 26 2.4 3.9 17 2-10 4.3 25.0
2, 650 2,650 | C-387-D________________.____ 33 3.1 4.4 21. 5 2-10 4.2 26. 2
2, 700 2,700 | C-387-D____________________._ 40 3.7 4.9 25. 5 2-10 4.2 27.3
2, 750 2,750 | C-387-D_____________________ 46 4.1 5.3 29.0 2-10 4.2 28.3
2, 800 2,800 | C387-D____________________. 52 4.5 5.8 33.0 2-10 4.2 29. 3
2, 850 2,850 | C-387-D___________________._ 58 4.9 6.1 36. 5 2-10 4.2 30. 2
2, 900 2,900 | C-387-D__________________._.__ 63 5.2 6. 5 40. 5 2-10 4.5 31.0
2, 950 2,950 | C-387-D_____________________ 68 5.6 6.8 43. 5 2-10 4.1 32.0
3,000 | 3,000 | C—387-D_____________________ 73 5.9 7.2 47.0 2-10 4.1 32.7
3, 050 3,050 | C-387-D__________________._._ 78 6.1 7.4 50.0 2-10 4.1 33.5
3, 100 3,100 | C-387-D______________.______ 82 6. 4 7.7 53.0 2-10 4.1 34. 2
3, 150 3,150 | C-387-D_____________________ 87 6.6 7.9 55. 5 2-10 4.2 35.0
3, 200 3,200 | C-387-D________.____________ 90 6.8 8.0 58. 5 2-10 4.2 35. 6
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Table 1V. Tuning Chart for Transmitter Tuning Unit TU-49

Tuning controls

Antenna Tuning Unit BC-939-(*)

Operating | Xtal freq Coil unit
freq (ke) (ke) INT. P. A. Band
. 0. DOUB. AMP. PLATE switch Coupling | Loading
TUNING | position
3, 200 3,200 | C-387-D__________________.__ 25 3.4 5.8 58 5 2-10 4.2 35. 6
3, 250 3,250 | C-387-D________ . _____ 30 3.8 6.1 61.0 2-10 4.3 36.3
3, 300 3,300 | C-387-D______ . ______ 35 4.2 6.3 63. 0 2-10 4.3 37.0
3, 350 3,350 | C-387-D_________ .. __ 40 4.6 6.5 65. 5 2-10 4.5 37. 5
3, 400 3,400 | C-387-D______ . ______ 45 4.9 6.7 67.0 2-10 4.6 38.2
3, 450 3,450 | C-387-D______ . _____ 50 5.3 6.9 69. 5 2-10 4.7 38.7
3, 500 3,500 | C-387-D______ .. 55 5.6 7.1 71. 5 2-10 5.1 39.3
3, 500 3,500 | C-388-D_____________________ 55 5.6 7.1 21 2-10 3.4 38.9
3, 550 3,550 | C-388-C_ ... 59 5.9 7.3 23.5 2-10 3.5 39. 5
3, 600 3,600 | C-388-C.____________________. 64 6.1 7.5 26. 5 2-10 3.5 39.9
3, 650 3,650 | C-388-C___ .. 68 6.4 7.7 29. 5 2-10 3.6 40. 4
3, 700 3,700 | C-388-C. ... 72 6. 6 7.9 32 2-10 3.7 40.9
3, 750 3,750 | C-388-C_ . _.____ 75 6. 8 8.1 35 2-10 3.8 41. 3
3, 800 3,800 | C-388-Co oo .. 79 7.0 8.3 37.5 2-10 3.9 41. 7
3, 850 3,850 | C-388-C___ ... 82 7.2 8.5 40. 5 2-10 3.9 42. 2
3, 900 3,900 | C-388-C__. .. 85 7.4 8.7 43 2-10 4.0 42. 5
3, 950 3,950 | C-388-C._. ... 88 7.6 8.8 45 2-10 4.0 42. 9
4, 000 4,000 | C-388-C_ ... 91 7.8 89 48 2-10 4.0 43.2
Table V. Tuning Chart for Transmitter Tuning Unit TU-50
Tuning controls Antenna Tuning Unit BC-939-(*)
(l)'rlc)zflr?g?)g Xt?ll(geq Coil unit INT P. A. Band . .
. 0. DOUB. AMP. PLATE switch Coupling Loading
TUNING | position
4, 000 2,000 | C-388-C______ .. 7 2.2 3.5 48 2-10 4.0 43. 2
4, 050 2,025 | C-388-C_____________________ 13 2.5 3.9 50 2-10 4.0 43. 7
4, 100 2,050 | C-388-C.__ . ... 19 2.9 4.3 52 2-10 4.0 44. 0
4, 150 2,075 | C-388-C____________________. 24 3.2 4.6 54. 5 2-10 3.9 44. 3
4, 200 2,100 | C-388-C__ ... 29 3.5 5.0 56. 5 2-10 3.9 44. 6
4, 250 2,125 | C-388-C.___ . ____ 34 3.8 5.3 58. 5 2-10 3.9 44. 9
4, 300 2,150 | C-388-C_____ . ____ 39 4.1 5.6 60. 5 2-10 4.0 45. 2
4, 350 2,175 | C-388-C._ .. 44 4.4 5.9 62. 5 2-10 4.0 45. 5
4, 400 2,200 | C-388-C__ .. 48 4.6 6.1 63. 5 2-10 4.0 45. 8
4, 450 2,225 | C-388-C__ . ... 52 4.8 6. 4 65. 5 2-10 4.0 46. 1
4, 500 2,250 | C-388-C___ . _____________ 56 5.1 6. 6 67 2-10 4.0 46. 3
4, 500 2,250 | C-389-C._______ ... 56 5.1 6. 6 12. 5 2-10 2.8 46. 2
4, 550 2,275 | C-389-C________ .. _. 60 5.3 6. 8 15 2-10 2.8 46. 4
4, 600 2,300 | C-389-C______ . __ 64 5.6 7.0 17. 5 2-10 2.9 46. 7
4, 650 2,325 | C-389-C_ . .. 67 5.8 7.2 20 2-10 2.9 46. 9
4, 700 2,350 | C-389-C____ .. 71 6.0 7.3 22 2-10 2.8 47. 2
4, 750 2,375 | C-389-C_____ ... 74 6. 2 7.5 24.5 2-10 2.9 47. 4
4, 800 2,400 | C-389-C._____ ... 78 6. 4 7.7 26. 5 2-10 2.9 47. 6
4, 850 2,425 | C-389-C_________ . ___ 81 6. 6 7.8 29 2-10 2.9 47. 9
4, 900 2,450 | C-389-C_ ... 84 6. 8 8.0 31 2-10 2.9 48. 1
4, 950 2,475 | C-389-C__ . 88 7.0 8.2 33 2-10 2.8 48. 3
5, 000 2,500 | C-389-C______ .. 91 7.1 8.4 35.5 2-10 2.8 48. 5
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Table VI.

Tuning Chart for Transmitter Tuning Unit TU-51

Tuning controls Antenna Tuning Unit BC-939-(*)
e | Taa Coil unit INT P.A. Band . )
. O. DOUB. AMP PLA:TE switch Coupling Loading
. TUNING | position
5, 000 2,500 | C-389-C._____ . 5 2.5 4.0 35. 5 2-10 2.8 48. 5
5, 050 2,525 | C-389-C__ - 10 2.8 4.3 37.5 2-10 2.8 48. 7
B 5, 100 2,550 | C-389-C.__ . 15 3.1 4.6 39.5 2-10 2.8 48. 9
5, 150 2,575 | C-389-C__ - 19 3.4 4.8 41. 5 2-10 2.8 49. 1
5, 200 2,600 | C-389-C____________________. 23 3.7 5.1 43 2-10 2.8 49. 3
5, 250 2,625 | C-389-C.____________________ 27 3.9 5.3 45 2-10 2.8 49. 5
5, 300 2,650 | C-389-C____ ... 31 4.2 5.6 47 2-10 2.8 49. 6
5, 350 2,675 | C-389-C__ . 34 4.4 5.8 48. 5 2-10 2.8 49. 8
5, 400 2,700 | C-389-C_ . __ ... 38 4.6 6.0 50. 5 2-10 2.8 50.0
5, 450 2,725 | C-389-C_ ... 41 4.8 6. 2 52 2-10 2.8 50. 1
5, 500 2,750 | C-389-C___ .. 44 5.0 6. 4 54 2-10 2.8 50. 4
5, 550 2,775 | C-380-C___ ... 48 5.2 6. 6 55. 5 2-10 2.8 50. 5
5, 600 2,800 | C-389-C___ . __. 51 5.4 6.7 57 2-10 2.8 50. 7
5, 650 2,825 | C-389-C_____ ... 55 5.5 6.9 58. 5 2-10 2.8 50. 9
5, 700 2,850 | C-389-C____ .- 58 5.7 7.1 60 2-10 2.8 51.0
5, 700 2,850 | C-390-C.______ ... 58 5.7 7.1 21 2-10 2.2 50. 9
5, 750 2,875 | C-390-C.__ - 61 5.9 7.2 23 2-10 2.2 51.0
5, 800 2,900 | C-390-C. . __--. 64 6. 1 7.4 25 2-10 2.3 51. 2
5, 850 2,925 | C-390-C________ .- 66 6. 2 7.5 26. 5 2-10 2.2 51.3
q 5, 900 2,950 | C-390-C____ .- 69 6. 4 7.7 28. 5 2-10 2.2 51. 4
5, 950 2,975 | C-390-C___ . 72 6. 5 7.8 29. 5 2-10 2.3 51.5
6, 000 3,000 | C-390-C___ o ____. 74 6.7 8.0 31. 5 2-10 2.3 51.7
6, 050 3,025 | C-390-C._ .. 77 6. 8 8.1 33. 5 2-10 2.3 51. 9
6, 100 3,050 | C-390-C._____ .. 79 7.0 8.2 35 2-10 2.3 51. 9
6, 150 3,075 | C-390-C_ . _-.- 82 7.1 8. 4 36. 5 2-10 2.3 52. 0
- 6, 200 3,100 | C-390-C___ ... 84 7.2 8 5 38.5 2-10 2.3 52. 2
6, 250 3,125 | C-390-C.__ . _____. 87 7.3 8.7 40 2-10 2.3 52. 3
6, 300 3,150 | C-390-C_ .- 89 7.5 8.8 41. 5 2-10 2.3 52. 5
6, 350 3,175 | C-390-C_ ... 90 7.5 8.9 43. 5 2-10 2.3 52. 5
Table VII. Tuning Chart for Transmitier Tuning Unit TU-52
v Tuning controls Antenna Tuning Unit BC-939-(*)
Ttk | X o Coil unit INT P. A, Band ) )
. O. DOUB. AMP. ?L@TE switch Coupling | Loading
. TUNING | position

6, 350 3,175 | C-390-C_ ... 8 4. 4 2.8 43. 5 2-10 2.3 52. 5
6, 400 3,200 | C-390-C.__ . 10 4.6 3.3 45 2-10 2.2 52.7
6, 500 3,250 | C-390-C__ .- 17 5.0 3.8 47. 5 2-10 2.2 53.0
6, 600 3,300 | C-390-C_ .- 23 5. 4 4.2 50. 5 2-10 2.2 53. 1
6, 700 3,350 | C-390-C___ .- 29 5. 8 4.7 53 2-10 2.2 53. 4
' 6, 800 3,400 | C-390-C._ - 35 6.1 5.1 55 2-10 2.2 53. 6
6, 900 3,450 | C-390-C_______ . __ 41 6. 4 5.6 58 2-10 2.2 53.7
7, 000 3,500 | C-390-C__ . ______________ 47 6. 6 6.0 60. 5 2-10 2.2 54. 0
7, 100 3,550 | C-390-C._ .- 52 6. 9 6. 4 63 2-10 2.2 54. 2
7, 200 3,600 | C-390-C.____________________ 57 7.1 6. 8 65 2-10 2.2 54. 4
7, 300 3,650 | C-390-C_____ . ______________ 62 7.3 7.1 67 2-10 2.2 54. 5
" 7,400 | 3,700 | C-390-C.______ - ___________.. 67 7.5 7.4 69 2-10 2.2 54. 7
i 7, 500 3,750 | C-390-C.____ .. 71 7.7 7.7 71 2-10 2.2 54. 9
- 7, 600 3,800 | C-390-C_______ . _________ 75 7.9 8.0 72. 5 2-10 2.2 55. 1
7,700 3,850 | C-390-C.__ .. 79 8.1 8.2 74. 5 2-10 2.2 55. 2
7, 800 3,900 | C-390-C. . 83 8.3 8.4 76 2-10 2.2 55. 4
7, 900 3,950 | C-390-C__ . ___ 87 8.4 8.6 77.5 2-10 2.2 55. 5
- 8, 000 4,000 | C-390-C___ . 91 8.5 8.8 78. 5 2-10 2.2 55.7
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Table VIII.

Tuning Chart for Transmitter Tuning Unit TU-53

Tuning controls

Antenna Tuning Unit BC-939-(*)

ootk | X Coil unit P. A Band
M.0. | pous. | INT | PLATE | switch | Coupling | Loading
TUNING | position
8, 000 4,000 | C-447-B_____________________ 6 1.5 1.5 20.5 2-10 1.5 55.5
8, 100 4,050 | C-447-B_____________________ 9 1.8 1.8 23.5 2-10 1.5 55.7
8, 200 4,100 | C-447-B_____________________ 13 2.0 2.0 26 2-10 1.5 55.9
8, 300 4,150 | C-447-B____________________. 16 2.3 2.3 28.5 2-10 1.5 56. 1
8, 400 4,200 | C-447-B_____________________ 19 2.6 2.6 31 2-10 1.5 56. 1
8, 500 4,250 | C-447-B_____________________ 23 2.8 2.8 33.5 2-10 1.5 56. 2
8, 600 4,300 | C—447-B_____________________ 26 3.1 3.1 36 2-10 1.5 56. 4
8, 700 4,350 | C-447-B_____________________ 29 3.3 3.3 38. 5 2-10 1.5 56. 5
8, 800 4,400 | C-447-B_____________________ 32 3.6 3.6 41 2-10 1.5 56. 7
8, 900 4,450 | C-447-B_____________________ 35 3.8 3.8 43 2-10 1.5 56. 8
9, 000 4,500 | C—447-B_____________________ 38 4.0 4.0 45. 5 2-10 1.5 57.1
9, 100 4,550 | C-447-B_____________________ 41 4.2 4.2 47. 5 2-10 1.5 57.3
9, 200 4,600 | C—447-B_____________________ 43 4.3 4.3 49. 5 2-10 1.5 57.4
9, 300 4,650 | C-447-B____________________._ 46 4.5 4.5 52 2-10 1.5 57.5
9,400 | 4,700 | C-447-B_____________________ 49 4.7 4.7 53.5 2-10 1.5 57.7
9, 500 4,750 | C-447-B_____________________ 51 4.9 4.9 55. 5 2-10 1.5 57.7
9, 600 4,800 | C-447-B_.____________________ 53 5.1 5.1 57.5 2-10 1.5 57.8
9, 700 4,850 | C-447-B_____________________ 55 5.3 5.3 59 2-10 1.5 58.0
9, 800 4,900 | C-447-B_____________________ 57 5.4 5.4 60. 5 2-10 1.4 58.3
9,900 | 4,950 | C—447-B_____________________ 59 5.6 5.6 63 2-10 1.4 58. 4
10, 000 5,000 | C-447-B_____________________ 61 5.7 5.7 64. 5 2-10 1.4 58.5
10, 000 5,000 | C-447-B_____________________ 61 5.7 5.7 64. 5 10-18 1.1 2.5
10, 100 5,050 | C-447-B_____________________ 63 5. 8 5.8 65. 5 10-18 1.1 2.7
10, 200 5,100 | C-447-B_____________________ 65 6.0 6.0 67 10-18 1.1 3.0
10, 300 5,150 | C-447-B_____________________ 67 6.2 6. 2 68. 5 10-18 1.1 3.4
10, 400 5,200 | C-447-B_____________________ 68 6.3 6.3 70 10-18 1.1 3.7
10, 500 5,260 | C—447-B_____________________ 70 6. 4 6. 4 71.5 10-18 1.1 4.0
10, 600 5,300 | C-447-B_____________________ 72 6. 6 6.6 72. 5 10-18 1.1 4.5
10, 700 5,350 | C-447-B_____________________ 73 6.7 6.7 74 10-18 1.1 4.7
10, 800 5,400 | C-447-B____________________. 75 6.8 6.8 75 10-18 1.1 5.0
10,900 | 5,450 | C-447-B_____________________ 76 7.0 7.0 76.5 10-18 1.1 5.3
11, 000 5,600 | C-447-B_____________________ 78 7.1 7.1 77.5 10-18 1.1 5.7
11, 000 5.500 | C—448-B_____________________ 78 7.1 7.1 37 10-18 1.2 5.6
11, 100 5,650 | C—448-B_____________________ 79 7.2 7.2 39 10-18 1.2 5.8
11, 200 5,600 | C-448-B_____________________ 81 7.3 7.3 40. 5 10-18 1.2 6.1
11, 300 5,650 | C—448-B_____________________ 82 7.4 7.4 42. 5 10-18 1.2 6.5
11, 400 5,700 | C-448-B_____________________ 83 7.5 7.5 44.5 10-18 1.2 6.7
11, 500 5,750 | C-448-B_____________________ 84 7.6 7.6 46 10-18 1.2 7.0
11,600 | 5,800 | C-448-B_____________________ 85 7.7 7.7 48 10-18 1.2 7.1
11, 700 5,850 | C-448-B_____________________ 86 7.8 7.8 49.5 10-18 1.2 7.4
11, 800 5,900 | C-448-B_____________________ 87 7.9 7.9 51 10-18 1.2 7.7
11, 900 5,950 | C-448-B____________________. 88 8.0 8.0 52.5 10-18 1.2 7.9
12, 000 6,000 | C—448-B_____________________ 90 8.1 8.1 54. 5 10-18 1.2 8.1

s Set FREQUENCY 10 MC-INCREASE-2 MC loading coil dial at 30.
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Table IX. Tuning Chart for Transmitter Tuning Unit TU-564

- Operating | Xtal freq
freq (kc) (ke)

- 12, 000 3, 000

12,100 | 3,025

12, 200 3, 050

12,300 = 3,075

12,400 | 3,100

12,500 | 3,125

12, 600 3, 150

12,700 | 3,175

12, 800 3, 200

12,900 | 3,225

13,000 | 3,250

] 13,100 | 3,275

13,200 | 3,300

13,300 | 3 325

13, 400 3, 350

13,500 | 3,375

13,600 | 3, 400

13,700 | 3,425

13,800 | 3, 450

13,900 | 3, 475

14,000 = 3, 500

14,000 | 3, 500

14,200 | 3, 550

. 14,400 | 3, 600

14,600 | 3, 650

14,800 | 3,700

15,000 | 3,750

- 15,200 | 3, 800

15,400 | 3,850

15,600 | 3,900

15,800 | 3,950

16, 000 4, 000

16,200 | 4, 050

16,400 | 4, 100

16, 600 | 4, 150

16, 800 4, 200

17,000 | 4,250

17,200 | 4, 300

17, 400 4, 350

17,600 | 4, 400

17,800 | 4, 450

18,000 | 4,500

Tuning controls

Antenna Tuning Unit BC-939-(*)

Coil unit P. A. Band 1
.0. | pou. | [NT | PLATE | switch | Coupling Loading
. TUNING | position ‘
C-448-B_ ____________________ 6 .3 1.1 54. 5 10-18 1.2 8.1
C-448-B____________________. 9 .4 1.4 55. 5 10-18 1.2 8. 4
C-448-B____ _________________ 12 .6 1.6 57 10-18 1.1 8.6
C-448-B__ __ _________________ 14 .8 1.8 58. 5 10-18 1.1 8.8
C-448-B__ . _ . _____ 17 1.0 2.1 60 10-18 1.1 9.0
C-448-B________ .. 19 1.2 2.3 61 10-18 1.1 9.2
C-448-B_ _ _ _ __ o _____ 21 1.4 2.5 62. 5 10-18 1.1 9.5
C—448-B___ . _______ 23 1.5 2.7 64 10-18 1.1 9.8
C-448-B_____ . ___ 25 1.7 2.9 65 10-18 1.1 9.9
C-448-B_ ___ . ____ 27 1.8 3.1 66. 5 10-18 1.1 10.0
C-448-B__ . _____ 29 1.9 3.2 67.5 10-18 1.1 10. 3
C—448-B__ . ____ 31 2.1 3.3 69 10-18 1.1 10. 4
C—448-B______ . _____ 33 2.2 3.5 70 10-18 1.1 10. 7
C-448-B_____ . _____ 35 2.4 3.7 71 10-18 1.1 10. 8
C—448-B_______ . o _____ 37 2.5 3.8 72 10-18 1.1 11.0
C-448-B______ . ___ 38 2.6 4.0 73 10-18 1.1 11.2
C-448-B________ o _____ 40 2.7 4.1 74.5 10-18 1.1 11.3
C-448-B_______ . ____ 41 2.8 4.3 75 10-18 1.1 11.6
C-448-B_____________________ 43 3.0 4.4 76.5 | 10-18 1.1 11.6
C-448-B_____________________ 45 3.1 4.5 77 10-18 1.0 11. 8
C-448-B______ . _____ 46 3.2 4.6 78 10-18 1.0 11.9
C-449-B_ _____ . ______ 46 3.2 4.6 37.5 10-18 1.1 12.0
C-449-B_______ . ____ 49 3.4 4.8 40. 5 10-18 1.1 12. 3
C-449-B_____ . ___ 52 3.6 5.1 43 10-18 1.1 12. 4
C-449-B_____________________ 55 3.8 5.3 46 10-18 1.1 12. 8
C-449-B_____________________ 58 3.9 5.5 48. 5 10-18 1.1 13.0
C-449-B_____________________ 61 4.1 5.7 52. 5 10-18 1.1 13. 2
C-449-B_____________________ 63 4.3 5 8 54. 5 10-18 1.1 13. 6
C-449-B_____________________ 65 4.5 6.1 57 10-18 1.0 13. 8
C-449-B__________________.__ 68 4.7 6. 2 59 10-18 1.0 14. 2
C-449-B_____________________ 70 4.8 6. 4 61. 5 10-18 1.0 14. 2
C-449-B________ . ____ 72 5.0 6. 6 63 10-18 1.0 14. 4
C-449-B_________ . ___ 74 5.2 6.7 65 10-18 1.0 *14.6
C-449-B_____________________ 76 5.3 6.8 67 10-18 .9 14. 7
C-449-B_____________________ 78 5.5 6. 9 69 10-18 .9 14. 7
C-449-B______ . ___ 80 5. 6 7.1 71 10-18 .8 14. 9
C-449-B_ __ . __ 82 5.7 7.2 73 10-18 .8 15. 1
C-449-B__ ___________________ 84 5.8 7.4 75 10-18 .8 15. 4
C-449-B__ ____ . _____ 85 5.9 7.5 76.5 10-18 .7 15. 4
C-449-B______ .. 87 6.1 7.7 77 10-18 .5 15. 6
C-449-B_____________________ 89 6.2 7.9 80 10-18 .4 16. 0
C449-B_________ .. 91 6.3 8.1 82 10-18 .4 16. 3

s Set FREQUENCY 10 MC-INCREASE-2 MC loading coil dial at 30.
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Table X. Crystal Sets and Operating Frequencies

Note. Radio Sets SCR-399—(*) and SCR-499-(*) include a set of Crystal Holders FT-171-B whose crystals have

the frequencies shown in the first column.

For convenience, the additional operating frequencies which may be obtained

by using different transmitter tuning units also are listed. Two groups of crystals are available, only one of which is

supplied with each radio set.

GROUP 1 GROUP 2
Xtal freq || Operating| Tuning i(l)lpefx;at- Tuning ||;Operating| Tuning Xtal freq || Operating| Tuning Qpefrat- Tuning || Operating| Tuning
(ke) freq (kc) unit (gkc)eq unit freq (kc) unit (ke) freq (kc) unit m?kcr)eq unit freq (kc) unit

2,030 ||2,030 TU-47{{4,060| TU-50(_______| ______ 2,030 :2, 030 TU-47//4,060, TU-50(_______|_______
2,045 |2, 045 TU-47||4,090| TU-50_______| ______ 2,052. 5 2,052. 5, TU-47/'4,105 TU-50|_______|_______
2,065 ||2,065 TU-47||4, 130 TU-50{_______|_______ 2, 085 :2, 085 TU-47 I4, 170 TU-50||_______|.______
2,105 |2, 105 TU-47|4,210| TU-50||_______| - _____ 2,117.5(\2,117. 5| TU-47| 4,325 TU-50{|_______|_______
2,105 (/2,105 TU-47|/4,210, TU-50|_______|_______ 2,160 |2, 160 TU-47|14,320] TU-50|_______|______.
2,125 {2,125 TU-47|/4,250! TU-50_______| ______ 2,200 |2,200 TU-47|/4, 400 TU-50(|_______| _____.
2,145 |2, 145 TU-47|14,290| TU-50/i_______|_______ 2,217. 52, 217. 5| TU-47|4,435 TU-50{_______| _____.
2,155 |2, 155 TU—47I 4,310, TU-50(\_______|_______ 2,390 |2, 390 TU-47| 4,780, TU-50||_______|.______
2,220 |2, 220 TU—47! 4,440 TU-50_______|_______ 2,415 (2,415 TU-47//4,830] TU-50||_______|.______
2,258 |2, 258 TU_47[ 4,516 TU-50|I_______|_______ 2,436 |2, 436 TU-47|/4,872) TU-50|_______|_______
2,260 |2,260 TU-47|4, 520 TU-50||_______|_______ 2, 532. 512, 532. 5| TU-48| 5,065 TU-51|_______

2, 282. 5|2, 282 5 TU-47 |4, 565| TU-50

2,290 {2,290 | TU-47|4, 580 TU-50|______ | ______
2,300 (2,300 | TU-47|4,600 TU-50_______| ______
2,305 (12,305 | TU-47|4,610 TU-50|_______| ______
2,320 2,320 | TU-47|4, 640 TU-50|______ | ______
2,360 2,360 | TU-474,720/ TU-50|______ | ______
2,390 ||2,390 | TU-47|/4, 780 TU-50|_______| ______
2,415 ||2,415 | TU-47//4, 830 TU=50|_______| ______
2,435 2,435 | TU-47!4, 870| TU-50

2,442, 5.2, 442. 5| TU-47 |4, 885 TU-50
2,532. 52, 532. 5 TU-48 5, 065 TU-51
2,545 2,545 | TU-48'5, 090 TU-51
2, 557. 5|2, 557. 5| TU-48'5, 115| TU-51
3,202. 513, 202. 5| TU-49//6, 405/ TU-52
3,215 (3,215 | TU-496, 430] TU-52
3,237. 5,3, 237. 5| TU-49/6, 475| TU-52
3,250 (3,250 | TU-49 6, 500{ TU-52
3,322. 53, 322. 5| TU-49!6, 645 TU-52

3,510 [3,510 | TU-49,7,020 TU-52! 14,040 TU-54
3,520 3,520 | TU-49 7,040 TU-52 14,080 TU-54
8,550 3,550 | TU-49 7,100 TU-52 14,200 TU-54
3,570 3,570 | TU-497, 140, TU-52 14,280 TU-54
8,580 3,580 | TU-48 7,160, TU-52 14,320 TU-54
3,945 [13,945 | TU-49 7,890 TU-52/ 15,780 TU-54
3,955 3,955 | TU-49|7,910 TU-52 15, 820! TU-54

1

| i {\ L

2, 647. 5|2, 647. 5 TU-48|/5, 295 TU-51

2,772 ||2,772 | TU-485, 544 TU-51||_______| ______
2,980 12,980 | TU-48[5,960| TU-51||_ ______| ______
3,000 3,000 | TU-48(/6,000 TU-51/| 12, 000| TU-54
3,035 3,035 | TU-48[6, 070, TU-51|| 12, 140, TU-54
3,100 |3,100 | TU-48|6, 200 TU-51|| 12, 400] TU-54
3,120 [3,120 | TU-48|6, 240, TU-51|| 12, 480 TU-54
3,150 3,150 | TU-48/6, 300| TU-51|| 12, 600] TU-54
3,155 113,155 | TU-48l6, 310| TU-51|| 12, 620, TU-54

3, 232. 5/|3, 232. 5| TU-49|6, 465 TU-52|| 12, 930 TU-54
3,265 3,265 TU-49||6, 530 TU-52
3, 322. 5/|3, 322. 5| TU-49, 6, 645 TU-52
3,417. 53, 417. 5| TU-49| 6, 835 TU-52|| 13, 670 TU-54

3,475 |3,475 | TU-49 6,950 TU-52/| 13, 900 TU-54
3,588 |3,588 | TU-49)7,176 TU-52|| 14,352 TU-54
3,665 |3,665 | TU-49 7,330 TU-52| 14, 660 TU-54
3,725 3,725 | TU-49|7, 450 TU-52|| 14, 900 TU-54
3,785 13,785 | TU-49|7, 570, TU-52| 15, 140| TU-54
3,792. 5!/3,792. 5 TU-49|7, 585 TU-52 15, 170| TU-54
3,850 |13,850 | TU-49| 7,700 TU-52/ 15, 400 TU-54
3,865 | 3,865 | TU-497,730 TU-52| 15, 460 TU-54
3,905 3,905 | TU-49|7,810 TU-52| 15,620 TU-54
3,935 13,935 | TU-49/7, 870 TU-52| 15, 740| TU-54
3,995 3,995 | TU-49/7,990 TU-52| 15, 980 TU-54

3,997. 5 !3, 997. 5 TU-49,7, 995 TU-52| 15,990, TU-54
[ i
! | ‘

21. Tuning Procedure

Refer to paragraph 20 for preliminary control
settings before using the tuning procedure.

Caution: Radio Transmitter BC-610—(*) con-
tains extremely high voltages which are dangerous
to life if contacted. The protective electrical
interlock switches should not be relied upon. A
red bull’s-eye pilot lamp, labeled PLATE POWER,
on the front panel of the transmitter indicates
when the h-v supply is turned on. However,
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since this lamp may burn out, do not rely on it to
show that no high voltage is present. When the
transmitter is in operation, extremely high r-f
voltages are present around the antenna tuning
unit. Beware of r-f burns. Make certain that
the voltage is off before changing coil units or
transmitter tuning units.

a. Set the FILAMENT POWER switch to on

(up).
(1) The FILAMENT VOLTAGE meter
should register.




(2) Allow 1 minute for the filaments to come
up to the proper operating temperature.

(3) Adjust the FILAMENT VOLTAGE con-
trol until the FILAMENT VOLTAGE
meter indicates between 5 and 5.3 volts.

b. Set the EXCITER PLATE POWER switch
to on (up).

¢. For M. O. controlled operation, adjust the mo
tuning dial on the transmitter tuning unit to the
operating frequency; use the following procedure:

(1) Set a frequency meter (such as Fre-
quency Meter Set SCR-211-(*) to the
desired operating frequency.

(2) Place the frequency meter on top of the
transmitter. Use about a foot of wire
for an antenna on the meter.

(3) Adjust the M. O. control on the tuning
unit for a zero-beat note in the earphones
connected to the frequency meter. The
final setting of the control should be close
to the chart reading.

(4) Repeat this procedure for the other tuning
units if operation is desired on different
frequencies in three separate channels.

d. For crystal oscillator controlled operation,
measure the operating frequency with a frequency
meter to insure operation on the proper frequency.

e. Set the EXCITATION METER SWITCH
to DOUBLER PLATE position. Adjust the
DOUB. knob of the transmitter tuning unit for
minimum current indication on the EXCITA-
TION METER.

f. Set the EXCITATION METER SWITCH
to INT. AMP. GRID position. Readjust the
DOUB. knob for maximum indication on the
EXCITATION METER.

g. Set the EXCITATION METER SWITCH
to INT. AMP. PLATE position. Adjust the
INT. AMP. knob of the transmitter tuning unit
for minimum indication on the EXCITATION
METER.

h. Set the EXCITATION METER SWITCH
to P.A. GRID position. Readjust the INT.
AMP. knob for maximum indication on the
EXCITATION METER.

i. Repeat e through A above until marimum
possible deflection is obtained on the EXCITA-
TION METER with the EXCITATION METER
SWITCH in the P.A. GRID position. The
EXCITATION METER should indicate between
60 and 100 ma (milliamperes).

Note. Make certain that both doors in the top cover
of the transmitter are closed firmly upon the interlock

switches; otherwise, plate power cannot be applied. Check
that an antenna or dummy load is connected to the trans-
mitter and that the HIGH VOLTAGE PROTECT switch
is in the HIGH VOLTAGE PROTECT position.

j. Set the PLATE POWER switch to the on
(up) position. (During operation with associated
equipment, the functions of the PLATE POWER
switch normally will be accomplished by an exter-
nal switch.)

(1) The red pilot lamp on the transmitter
should light.

(2) Rotate the P.A. PLATE TUNING dial
until the P.A. PLATE meter dips to a
minimum reading.

k. If the minimum P.A. PLATE meter reading
is below 100 ma while tuning with a dummy load
or a doublet antenna, turn off the transmitter,
open the left-hand top door, and remove the coil
unit. Move the coupling coil to about 15° from
horizontal and replace the coil unit. Close the
door and apply plate power.

(1) Retune P.A. PLATE TUNING dial for
minimum reading on the P.A. PLATE
meter.

(2) If the reading is still below 100 ma, add
more coupling in the same manner. Do
not couple above 100 ma.

1. If the minimum P.A. PLATE meter reading
is below 100 ma when tuning with a whip or long-
wire antenna in conjunction with Antenna Tuning
Unit BC-939-(*), adjust the FREQUENCY
INCREASE control for mazimum deflection of the
P.A. PLATE meter. If the P.A. PLATE meter
reads above or below 100 ma, adjust the COU-
PLING INCREASE control for 100 ma. The
P.A. PLATE TUNING dial must be retuned for
a minimum reading on the P.A. PLATE METER
whenever adjustments are made on the antenna
tuning unit.

m. Set the PLATE POWER switch to the off
(down) position. Set the HIGH VOLTAGE
PROTECT switch to the NORMAL position.
Now set the PLATE POWER switch to the on
(up) position. The P.A. PLATE meter should
read 290 ma.

(1) If the minimum P.A. PLATE meter
reading is above or below 290 ma when
tuning with a dummy load or doublet
antenna, readjust the coupling coil for a
plate current reading of 290 ma; follow
the procedure in k above.

(2) If the minimum P.A. PLATE meter read-
ing is above or below 290 ma when tuning
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with Antenna Tuning Unit BC-939-(*),
alternately adjust the COUPLING IN-
CREASE and the FREQUENCY IN-
CREASE controls on the antenna tuning
unit until the maximum r-f current occurs
on the ANTENNA CURRENT meter
when the P.A. PLATE meter reads 290
ma.
n. This completes the tuning procedure. The
transmitter plate current must never exceed 300
ma during tuning or c-w operation.

Table XI. Tuning Ranges for Long-Wire Antennas When
Used With Antenna Tuning Unit BC-939—(*)

Antenna lengths (ft) Useful freq range (mc)

25 . 2to 10; 15 to 18
2 2to 6; 11 to 18
45 ... 2to 4; 10 to 18
65 o _____ 2t03;9to18

22. Operation

a. Starting Procedure. If the transmitter is
being energized initially or if the frequency of
operation is being changed, follow the procedure
outlined in paragraphs 20 and 21. If the trans-
mitter is to be operated at the frequency last used
before the equipment was shut down, perform the
following steps:

(1) Set the FILAMENT POWER switch to
the on (up) position.

(2) Set the EXCITER PLATE POWER
switch to the on (up) position.

(3) Set the PLATE POWER switch to the on
(up) position. The P.A. PLATE meter
should read 290 ma for C.W. operation
or 250 ma for PHONE operation.

(4) Check the P.A. PLATE TUNING.
b. C-W Operation.

(1) Set the EXCITER PLATE POWER
switch to NORMAL (down). This will
remove the excitation from the trans-
mitter.

(2) Key the transmitter by shorting pins 2
and 8 on socket SO5 with a telegraph
key or associated equipment. The P.A.
PLATE meter should read 290 ms

¢. Phone Operation.

(1) Set the PLATE POWER switch to thn
off (down) position.

(2) Set the MODULATOR BIAS control on
the transmitter to the extreme counter-
clockwise position (this increases the
bias).

(3) Set the C.W.-PHONE switch at PHONE.

(4) Set the PLATE POWER switch to the
on (up) position. The P.A. PLATE
meter should read 250 ma.

(5) Adjust the MODULATOR BIAS control
for 40 ma of modulator current with no
audio input to the transmitter. Mod-
ulator current normally is shown by a
meter in the speech amplifier.

(6) Modulate the transmitter by pressing the
microphone button and speaking into
the microphone.

d. Stopping Procedure.

(1) Set EXCITER PLATE POWER switch
to NORMAL (down).

(2) Set PLATE POWER switch to the off

(down) position.

(3) Set FILAMENT POWER switch to the
off (down) position.

Section V. OPERATION UNDER UNUSUAL CONDITIONS

23. General

The operation of Radio Transmitter BC-610-(*)
may be difficult in regions where extreme cold,
heat, humidity and moisture, sand conditions,
ete., prevail. Instructions are given in the follow-
ing paragraphs on procedures for minimizing the
effect of these unusual operation conditions.

24. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient
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operation of the equipment. Instructions and
precautions for operation under such adverse
conditions follow:

a. Handle the equipment carefully.

b. Locate the equipment inside a heated
inclosure where there is no danger of a cold draft
striking the glass tubes when a door is opened.
A sudden draft of cold air is often sufficient to
shatter the glass envelope of a heated tube. If
the inclosure is constructed so that this precaution-
is impossible, place a blanket or some barrier
between the source of the draft and the equipment.



¢. When equipment which has been exposed to
the cold is brought into a warm room, it will
sweat and will continue to do so until it reaches
room temperature. This condition also arises
when equipment warms up during the day after
exposure during a cold night. When the equip-
ment has reached room temperature, dry it
thoroughly.

d. Mercury vapor tubes require more time to
warm up than other vacuum tubes. Before turn-
ing on the plate voltage, turn on the filaments
and let the tubes heat until they feel warm to
the touch; this may take from 10 to 15 minutes,
depending on the temperature of the surrounding
air. If the tube is not warm when the plate volt-
age is turned on, the surge of current due to high
voltage may ruin the tube.

e. Keep the equipment warm and dry. If the
set 1s not in a heated inclosure, keep tube fila-
ments turned on.

25. Operation in Tropical Climates

When operated in tropical climates, radio equip-
ment may be installed in tents, huts, or when
necessary, in underground dugouts. When equip-
ment is installed below ground and when it is set
up in swampy areas, moisture conditions are more
acute than normal in the tropics. Ventilation is
usually very poor, and the high relative humidity
causes condensation of moisture on the equip-
ment whenever the temperature of the equipment
becomes lower than the air temperature. To
minimize this condition, keep the tube filaments
turned on.

26. Operation in Desert Climates

a. Conditions similar to those encountered in
tropical climates often prevail in desert areas.
Use the same measures to insure proper operation
of the equipment.

b. The main problem which arises with equip-
ment operation in desert areas is the large amount
of sand or dust and dirt which enters the moving
parts of radio equipment. The ideal preventive
precaution i1s to house the equipment in a dust-
proofshelter. Since such a buildingisseldom availa-
ble and would require air conditioning, the next best
precaution is to make the building in which the
equipment is located as dustproof as possible with
available materials. Hang wet sacking over the
windows and doors, cover the inside walls with
heavy paper, and secure the side walls of tents
with sand to prevent their flapping in the wind.

¢. Never tie power cords, signal cords, or other
wiring connections to either the inside or the out-
side of tents. Desert areas are subject to sudden
wind squalls which may jerk the connections
loose or break the lines.

d. Take care to keep the equipment as free
from dust as possible. Make frequent preven-
tive maintenance checks (par. 30). Pay particu-
lar attention to the condition of the lubrication of
the equipment. Excessive amounts of dust, sand,
or dirt that come into contact with oil and grease
result in grit, which will damage the equipment.

¢. Radio Transmitter BC-610-E as supplied
with Radio Sets SCR-399-A and SCR-499-A
may be modified to provide a means of protec-
tion against dust, insects, and other foreign mat-
ter in accordance with MWO SIG 11-281-9.
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CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section |. PREVENTIVE MAINTENANCE SERVICES

27. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that break-
downs and needless interruptions in service will be
kept to a minimum. Preventive maintenance
differs from trouble shooting and repair since its
object is to prevent certain troubles from occurring
(AR 750-5).

28. General Preventive Maintenance Tech-
niques

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.

(1) If necessary, except for electrical contacts,
moisten the cloth or brush with solvent,
dry-cleaning (SD); then wipe the parts
dry with a cloth.

FLATTEN APPROXIMATELY 3

(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them dry with a dry cloth.

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous.
Make sure adequate ventilation is pro-
vided.

c. If available, dry compressed air may be used
at a line pressure not exceeding 60 pounds per
square inch to remove dust from inaccessible
places; be careful, however, or mechanical damage
from the air blast may result.

d. Use a safety shorting stick before touching
components in the transmitter. A safety shorting
stick may be constructed as follows:

(1) Secure a dry piece of wood or some other
material which is a good electrical insula-
tor (fig. 21). It should be about 36

INCHES

FOR DRILLING AND MOUNTING

APPROXIMATELY 36 INCHES

APPROXIMATELY 6 INCHES

!

1

HARDWOOD STICK
DRY AND COAT WITH
CLEAR SHELLAC.

FLEXIBLE WIRE

#8AWG OR LARGER/

CONNECT GROUND CLAMP TO
GROUND BEFORE USING PROBE.
REMOVE SHORTING STICK
BEFORE TURNING ON POWER.

Figure 21.
36
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SOLDER LUG TO COPPER BAR
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SOLDER CONNECTIONS

HEAVY COPPER HOOK

TO HOOK SHORTING BAR
ON HIGH VOLTAGE TERMINAL
WHILE WORKING ON
EQUIPMENT AS AN ADDED
PRECAUTION SHOULD THE
POWER BE TURNED ON
ACCIDENTLY.

N-<+— GROUND CLAMP.

TM264A-94 .

Construction of shorting stick.
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inches long and about 1 inch square. The
latter dimension is not very important.

(2) Securely fasten a piece of copper or brass
rod (or thin tubing) to one end of the
stick in such a manner that the rod
extends 12 inches beyond the end of the
stick. The free end of the rod should be
bent in the form of a small hook.

(3) Solder a piece of heavy flexible hook-up
wire about 18 inches long to the metal
rod at the point where it is fastened to
the stick. Attach a heavy clip to the
free end of the wire.

e. Use jumper wires as shorting links across h-v
capacitors when the equipment is being repaired
or cleaned. The jumper wires may be made from
heavy flexible wire, about 18 inches long, with
heavy clips attached to each end.

f. For further information on preventive main-
tenance techniques, see TB SIG 178.

929. Use of Preventive Maintenance Forms

@. The information in paragraph 30 is presented
as a guide to the individual making an inspection
of equipment in accordance with instructions on
DA AGO Forms 11-238 and 11-239. The decision
as to which items on the forms are applicable to
this equipment is a tactical decision to be made in
the case of first echelon maintenance by the com-
munication officer/chief or his designated repre-
sentative, and in the case of second and third
echelon maintenance, by the individual making the
inspection. Instructions for the use of each form
appear on the reverse side of the form.

b. The first two columns in the table in para-
graph 30 serve as a cross reference between the
item numbers of DA AGO Forms 11-238 and
11-239 and the preventive maintenance informa-
tion in this manual.

30. Performing Preventive Maintenance

Perform the following preventive maintenance
operations at the intervals indicated, unless these
intervals are reduced by the local commander.

Caution: Tighten screws, bolts, and nuts
carefully. Fittings tightened beyond the pressure
for which they are designed will be damaged or
broken.

_,A - P —

DA AGO

DA AGO

Form 11-238| Form 11-239

item No.

item No.

Preventive maintenance operations

10

12

15

16

17

19

10

12

15

16

17

19

DAILY

Check for completeness and satis-
factory condition of the radio set
(pars. 7, 8, and 9).

Check suitability of location and
installation for normal operation
(par. 13).

Clean dirt and moisture from exterior
of cabinet.

Check seating of tubes, fuses, con-
nectors, plug-in coils and crystals.

Inspect controls for binding, scraping,
excessive looseness, and positive
action.

Check for normal operation (par. 37).

WEEKLY

Caution: Disconnect all power
before performing the following
operations. Upon completion, re-
connect power and check for satis-
factory operation.

Clean and tighten exterior of cabinet,
coaxial transmission line, and cable
connections.

Inspect metal surfaces and antennas
for rust, corrosion, and moisture.

Inspect cord, cable, wire, and shock
mounts for cuts, breaks, fraying,
deterioration, kinks, and strain.

Inspect antenna for eccentricities,
corrosion, damaged insulators.

Inspect for looseness of accessible
items: switches, knobs, jacks, con-
nectors, transformers, relays, ca-
pacitors, and pilot light assemblies.

Inspect meters for damaged glass and
cases.

Inspect shelters for adequacy of
weatherproofing.

Check antenna guy wires for looseness
and proper tension.

If deficiencies noted are not corrected
during inspection, indicate -<tion
taken for correction.

MONTHLY

Inspect electron tubes for loose en-
velopes, l0ose cap connectors,
cracked sockets, and insufficient
socket spring tension; remove dust
and dirt carefully; check emission
of receiver-type tubes.

37



DA AGO | DA AGO
Form 11-238 Form 11-239

Preventive maintenance operations
item No. item No.

DA AGO | DA AGO
Form 11-238 Form 11-239
item No. | item No.

Preventive maintenance operations

MONTHLY—Continued

21 | Inspect fixed capacitors for leaks,
bulges, and discoloration.

22 | Inspect relays for loose mountings;
burned, pitted, or corroded con-
tacts; misalinement of contacts and
springs; insufficient spring tension;
binding of plungers and hinge parts.
23 | Inspect variable capacitor C12 for
dirt, moisture, misalinement of
plates, and loose mountings.

24 | Inspect resistors, bushings, and in-
sulators for cracks, chipping, blis-
tering, discoloration, and moisture.
25 | Inspect terminals of large fixed capac-
itors and resistors for corrosion,
dirt, and loose contacts.

26 | Clean and tighten switches, terminal
boards, relay cases, and interior of
cabinet and chassis not readily
accessible.

MONTHLY—Continued

27 | Inspect terminal boards for loose con-
nections, cracks, and breaks.

28 | Check setting of adjustable relay RY5
(par. 74).

29 | Lubricate equipment (par. 31).

31 | Clean and tighten connections and
mountings for transformers, chokes,
and potentiometers.

32 | Inspect transformers, chokes, poten-
tiometers, and rheostats for over-
heating and leakage.

37 | Check moisture and fungiproofing,

retouch with brush where necessary
(par. 32).

39 | If deficiencies noted are not corrected
during inspection, indicate action
taken for correction.

Section Il. LUBRICATION AND WEATHERPROOFING

31. Lubrication

Use oil, engine (OE-10) in temperatures above
0° F.; use oil, lubricating, preservative, special
(PL-Special) in temperatures below 0° F.; use
grease, instrument (GL) where needed, and in all
temperatures. Lubricate only at the points speci-
fied, and wipe off excess lubricant. The following
points require lubrication every 256 hours:

a. P-A Plate Tuning Shaft Bearings. Place 1
or 2 drops of oil (PL-Special) on each of the bear-
ings (fig. 22).

b. Excitation Meter Switch Bearings. Place 1 or
2 drops of o1l (PL-Special) on each of the bearings
(fig. 22).

¢. Band Switch Bearing. Place 1 or 2 drops of
oil (PL-Special) on the bearing (fig. 22).

d. Tuning Control Gears (E Model Only). Lu-
bricate teeth sparingly with oil (PL-Special).

32. Weatherproofing

a. General. Signal Corps equipment, when
operated under severe climatic conditions such as
prevail in tropical, arctic, and desert regions,
requires special treatment and maintenance.
Fungus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.
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b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained fully in TB SIG 13 and TB SIG 72.

c. Winter Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained fully in TB SIG 66
and TB SIG 219.

d. Desert Maintenance. Special precautions nec-
essary to prevent equipment failure in areas sub-
ject to extremely high temperatures, low humidity,

and excessive sand and dust are explained fully in
TB SIG 75.

e. Lubrication. The effects of extreme cold and
heat on materials and lubricants are explained
in TB SIG 69. Observe all precautions outlined
in TB SIG 69 and pay strict attention to all lubri-
cation orders when operating equipment under
conditions of extreme cold or heat.

33. Rustproofing and Painting

a. When the finish on the case has been scarred
or damaged badly, rust and corrosion can be pre-
vented by touching up bared surfaces. Use No.

-— ‘_n
- -
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Figure 22. Lubrication points on Radio Tiansmitters BC-610-F, -G, ~H, -1, and T-213/GRC-26.

00 or No. 000 sandpaper to clean the surface down
to the bare metal; obtain a bright smooth finish.
Caution: Do not use steel wool. Minute par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.
b. When a touch-up job is necessary, apply

paint with a small brush. Remove rust from the
case by cleaning corroded metal with solveut (SD)
to soften the rust and use sandpaper to complete
the preparation for painting. Paint used will be

authorized and counsistent with existing regulations
(TM 9-2851).
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Section lll. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

34. Scope

a. The trouble shooting and repair work that
can be performed at the organizational maiate-
nance level (operators and repairmen) are neces-
sarily limited in scope by the tools, test equipment,
and replaceable parts issued, and by the existing
tactical situation. Accordingly, trouble shooting
by the operator is based on the performance of the
equipment and the use of the senses in determining
such troubles as burned-out tubes, cracked
insulators, etc.

b. The paragraphs which follow in this section
will help in determining which stage is at fault
and in localizing the fault in that stage to the
defective item, such as a tube or fuse.

35. Visual Inspection

a. When Radio Transmitter BC-610—(*) fails
to operate properly, a visual examination will
ordinarily determine the faulty part. Inspect
the following items:

(1) Wiring for loose or poorly soldered con-
nections, frayed or burned insulation,
or stretched leads.

(2) Terminal boards for broken lugs and
signs of arcing.

(3) Split, cracked, or broken crystal holders.

(4) Resistors for blistering or discoloration
caused by overheating.

(5) Fuses for corrosion or failure.

(6) Worn, broken, or disconnected cords or

plugs.

\7) Relay contacts burned because of over-
loads.

(8) Wires broken because of excessive
vibration.

(9) Defective tubes.

b. When failure is encountered and the cause is
not immediately apparent, check as many of the
above items as is practicable before starting a
detailed examination of the component parts of
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the system. If possible, obtain information from
the operator of the equipment regarding perform-
ance at the time trouble appeared.

c. Visually inspect the antenna system for
obvious abnormalities.

36. Trouble Shooting by Using Equipment Per-
formance Checklist

a. General. The equipment performance check-
list (par. 37) will help the operator to locate
trouble in the equipment. The list gives the
item to be checked, the conditions under which
the item is checked, the normal indications and
tolerances of correct operation, and the corrective
measures the operator can take. To use this list,
Jollow the items in numerical sequence.

b. Action or Condition. For some items, the
information given in the action or condition
column consists of various switch and control
settings under which the item is to be checked.
For other items it represents an action that must
be taken to check the normal indication given in
the normal indications column.

c. Normal Indications. The normal indications
listed include the visible and audible signs that the
operator should perceive when he checks the items.
If the indications are not normal, the operator
should apply the recommended corrective
measures.

d. Corrective Measures. The corrective meas-
ures listed in paragraph 37 are those the operator
can malke without turning in the equipment for
repairs. A reference in the column to chapter 6
indicates that the trouble cannot be corrected
during operation and that trouble shooting by an
experienced repairman is necessary. If the set
i1s completely inoperative or if the recommeanded
corrective measures do not yield results, trouble
shooting is necessary. However, if the tactical
situation requires that communication be main-
tained and if the set is not completely inoperative,
the operator must maintain the set in operation
as long as it is possible to do so.




37. Equipment Performance Checklist

Item

. No. Item Action or condition Normal indications Corrective measures
1 | FILAMENT POWER switch_| Set to off (down).
2 | PLATE POWER switch_____ Do.
v 3 | EXCITER PLATE POWER | Set to NORMAL.
switch.
! 4| HIGH VOLTAGE PRO- | Set to HIGH VOLT-
TECT switch. AGE PROTECT.
5| C. W.-PHONE switch_______ Set to C. W.
6 | Transmitter tuning unit______ Check selection of
P proper tuning units.
7 | BAND SWITCH___________ Set to channel of prop-
' er tuning unit.
R 8 | Coilunit.__________________ Check selection of
proper coil unit for
E frequency desired.
Adjust coupling coil to
horizontal position.
P Add vacuum capacitor
C28 if operating in
the 2 to 2.5-mec
A range.
9 | M. O. XTAL switch_________ Set switch to M. O. for
master oscillator con-
' R trol.
{ Set switch to XTAL
o~ for crystal control.
A Check selection of
' proper crystal.
10 | Mo tuning_ _ - ______________ Set to proper fre-
T quency; use calibra-
tion chart (unless
0 operation is XTAL
controlled).
11 | DOUB. knob_ ______________ Set to proper setting
R (use calibration
chart).
12 | INT. AMP. knob___________ Do.
Y 13 | P. A. PLATE TUNING dial | Set to proper reading
(use calibration
chart).
14 | Band switch (on antenna | Set to proper band or
tuning unit, if used). LONG WIRE an-
tenna position.
15 | FREQUENCY INCREASE | Set to proper setting
dial. (use calibration
chart).
16 COUPLING INCREASE Do.
control.
!, S 17 | FILAMENT POWER switch.| Set to on (up); wait 1 | Green pilot lamp lights_| Replace lamp. Check
T minute for filaments fuses FS1, FS2, and
- N to reach operating Fs4.
h temperature. Wait | FILAMENT VOLT- | Adjust FILAMENT
T 30 minutes if trans- AGE meter reads VOLTAGE control.

mitter is damp.

5 to 5.3 volts.
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Item

No. Item Action or condition . Normal indications Corrective measures
18 | EXCITER PLATE POWER | Set to on (up) position.{ EX CITA TIO N | If meter does not indi-
switch. METER should cate in any position
E show a reading. check the transmitter
tuning unit, setting of
Q BAND SWITCH,
and position of M. O.-
U XTAL switch.
19 | EXCITATION METER | Set to DOUBLER | EXCITATION | Adjust DOUB. knob.
I SWITCH. PLATE. METER reads 25
to 45 ma.
P Set to INT. AMP. | 1to 8 ma Do.
GRID.
M Set to INT. AMP. | 125to 175 ma_________| Adjust INT. AMP.
PLATE. knob.
E Set to P. A. GRID__.__| 60to 100 ma__________ Do.
If readings are still im-
N proper, check the
crystal, or mo setting,
T or replace tube V8,
V9, V10, or V11, if
necessary.
20 | PLATE POWER switch.___| Set to on (up)_....____ P. A. PLATE meter | Adjust coupling in coil
reads 100 ma. unit. Adjust COU-
P Red pilot lamp lights. PLING INCREASE
control on antenna
E tuning unit.
Check coil unit L7.
R Check antenna.
Operate OVERLOAD
F RESET.
Replace V6, V7, or
(6] V16, if necessary.
21 | PLATE POWER switch____| Set to off (down)______ P. A. PLATE meter | Check contacts on relay
R reads 0 ma. RY1.
Red pilot lamp goes off.
M 22 | HIGH VOLTAGE PRO- | Set to NORMAL
TECT switch. (down).
A 23 | PLATE POWER switch____| Set toon (up)_.._.______ P. A. PLATE meter | Check OVERLOAD
reads 290 ma. RESET. Adjust
N coupling in coil unit.
Adjust COUPLING
C INCREASE control.
Adjust FREQUENCY
E INCREASE control.
| Replace V6, V7, or V16,
{ if necessary.
24 | EXCITER PLATE POWER | Set to NORMAL | No reading on P. A. | Check EXCITER
switch. (down). PLATE meter or PLATE POWER
S EXCITATION switch.
METER.
T 25 | PLATE POWER switch____| Set to off (down)______ Red light goes out_____ Check relay RY1.
26 | FILAMENT POWER switch_| Set to off (down)_ _____ Green pilot lamp goes | Disconnect a-c power
0 out. input.
i } No voltage indication
P ! on FILAMENT
?‘ VOLTAGE meter.
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CHAPTER 4
AUXILIARY EQUIPMENT

Section |. FREQUENCY CONVERSION KIT MC-509

38. Description

This kit is usel to extend the frequency range
of Radio Transmitter BC-610-(*) to cover the
additional frequency range of 1 to 2 me. The
component parts of Frequency Conversion Kit
MC(C-509 are—

1 Chest CH-251.
3 Tuning Units TU-61 (range 1.5 to 2 mc).
3 Tuning Units TU-62 (range 1 to 1.5 mc).
2 Coil Units C-454 (range 1.5 to 2 mc.)
2 Coil Units C—455 (range 1 to 1.5 mc).
2 vacuum capacitors, 100 uuf.
2 vacuum capacitors, 55 uuf.
1 Antenna AN-168, long-wire.
7 Mast sections MS-44.
1 Mast Base MP-19.
2 Guy Plates MP-20.
6 Stakes GP-2.
1 Guy GY—24-A (halyard).
4 Guys GY-22-A (2 in use, 2 spares).
1 Roll BG-176, antenna.
1 Bag BG-102—( ), antenna accessories.
1 Wire W-128, 2 ft.
1 bag of hardware, including—
1 lug, solder (with }%-inch hole).
1 lug, solder (with 8-32 machine screw
hole).
1 screw, machine, 8-32 x 1%’’ long.
1 lockwasher, 8-32.
1 nut, hexagonal, 8-32.

39. Modification of Antenna Tuning Unit
BC-939-(*)

~Antenna Tuning Unit BC-939-(*) may be mod-
itied by use of Frequency Conversion Kit MC-509
to allow operation of Radio Transmitter BC-610-
(*) on frequencies from 1 to 2 mc. To install,
refer to figure 25 and proceed as follows:

u-“ -~ —— -

a. Open the coaxial line inside Antenna Tuning
Unit BC-939-(*) by removing the center conduc-
tor of the coaxial line from point Y. Bend this
wire away from the insulator, and tape. Attach
one end of a 17-inch length of Wire W-128 to
point Y.

b. Remove the lead running from coupling coil
L5 to the ANTENNA CURRENT meter M4 at
terminal 1.

¢. Attach the free end of the 17- inch length of
Wire W-128 to the ANTENNA CURRENT meter
M4 at terminal 1.

d. Remove the lead from the h-f inductor coil
L44 to the ANTENNA CURRENT meter M4 at
terminal 2. Do not remove the other lead on
terminal 2 which runs to a contact of switch SW9.1.

e. Place the antenna range switch of Antenna
Tuning Unit BC-939—(*) in the 2-10 MC position.

Note. For erection and installation of antenna mast, re-
fer to TM 11-281.

40. Modification of Radio Transmitter
BC-610—™)

To protect Radio Transmitter BC-610-(*)
while operating on the lower frequency range,
follow the procedure outlined in a below. Before
operating within the normal range of the trans-
mitter, perform the procedure indicated in b below.

a. Unsolder one end of resistor R9 which is
located adjacent to r-f choke CH4 on the under
side of the p-a tank capacitor bakelite mounting
panel (figs. 54 and 55).

Caution: Failure to do so before operating the

transmitter may result in damage to resistor R9
and r-f choke CH4.

b. To operate on the l;igher frequency, resolder
the open connection of resistor R9.
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Figure 23.  Modification of Antenna Tuning Unit BC-939~(¥*), practical wiring diagram.

41. Operation of Radio Transmitter BC-610-  to the approximate dial settings indicated in table

(*) in Fredquency Range of 1 to 2 me¢  XII, and tune the transmitter according to the

tuning procedure outlined in paragraph 21. For

To operate Radio Transmitter BC—-610—(*) in  information pertaining to antenna, refer to TM
the frequency range of 1 to 2 me, set the controls 11-281.
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Table XII. Approximate Dial Settings Using Antenna Tuning Unit BC-939~(*) (MODIFIED)

Tuning unit Transmitter
Frequency PLATE tuﬁirll'xrg%?:nk 1 er?&tt:m(frézt)

Tuning unit M. 0. DOUB. | INT.AMP. | Coilunit | TUNING cap‘ng&lr"?,mo 2-10 MC
1.0 ... TU-62 4 3.3 1.5 C—-455 33 100 13 125
1.1 ... TU-62 34 4.7 3.0 C-455 78 100 20 125
1.2 ______ TU-62 54 6.2 5.0 C-455 37 55 28. 8 125
1.3 . TU-62 69 7.4 6.9 C-455 63 55 33. 6 125
1.4_________ TU-62 80 8.5 7.8 C-455 86 55 38. 8 125
1.6, _____ TU-62 90 10. 0 9.0 C-455 20 0 44, 2 125
1.5 ________ TU-61 12 3.2 2.2 C-454 54 55 26 75
1.6 _____ TU-61 32 4.6 43 C-454 74 55 29.7 75
1.7 _____ TU-61 49 5.7 5.2 C—-454 9 0 33. 2 75
1.8 ________ TU-61 63 6.7 6.2 C-454 22 0 36. 3 75
1.9 .. TU-61 75 7.3 7.1 C-454 33 0 39. 6 75
2.0 . ____. TU-61 85 8.2 8.0 C-454 42 0 42. 1 75
42. Theory of Equipment parts. Refer to figure 83 for Schematic diagrams.

a. General. To extend the frequency range of
Radio Transmitter BC-610—(*) from 2 to 1 mec,
three factors are involved:

(1) A means must be provided for tuning the
oscillator, buffer-doubler, and ipa stages
over the range of 2 to 1 mec.

(2) The p-a tank circuit must be provided
with increased inductance and capaci-
tance to tune over the required frequency
range.

(3) The antenna must operate efficiently on
frequencies from 1 to 2 mc, and a means
must be provided for coupling the an-
tenna to the p-a tank circuit.

(4) The functions of the electrical compo-
nents of Frequency Conversion Kit MC—
509, which makes possible the extended
frequency range of Radio Transmitter
BC-610-(*), are discussed in b, ¢, and d
below.

b. Transmitter Tuning Units TU-61 and TU-62.
The tuning circuits for the oscillator, buffer-
doubler, and ipa stages of the transmitter are in-
cluded in the plug-in tuning units. Transmitter
Tuning Unit TU-61 covers a frequency range of
2 to 1.5 mec, and Transmitter Tuning Unit TU-62
covers a frequency range of 1.5 to 1 mc. The
electrical parts of these tuning units perform the
same functions as the electrical parts of Trans-
mitter Tuning Units TU-47 through TU-54.
Refer to chapter 5 for the functioning of these

“.__ -

c. Coil Unit C-454 or C—465 and Vacuum Ca-
pacitors. The p-a plate circuit of the transmitter
is tuned over a frequency range of 1 to 2 mc by the
use of a proper combination of Coil Unit C-454
or C-455 and vacuum capacitors of 55 uuf or
100 upf, respectively (table XII). Coil Units
C-454 and C-455 are provided with variable
coupling links. By varying the position of the
coupling link relative to the p-a tank coil, the
operator can secure the required plate power
input when loading the transmitter with the
antenna.

d. Antenna System. To obtain efficient opera-
tion of the transmitter on frequencies from 1 to 2
me, & long-wire antenna is used. The antenna
operates as a grounded quarter-wave antenna.
For frequencies from 1 to 1.5 mc the physical
length of the antenna is 125 feet, and for frequen-
cies from 1.5 to 2 mc, the physical length is 75
feet. Electrically, these antennas are much
shorter than a quarter-wave-length; therefore,
tuning the antenna to resonance at the operating
frequency requires the use of a variable series
inductance. By making a slight wiring change
in Antenna Tuning Unit BC-939(*) (par. 39),
coil L6 is connected in series with the antenna
and the variable coupling link of the p-a tank coil.
Figure 24 is a schematic diagram of the p-a plate
circuit and Antenna Tuning Unit BC-939-(*)
after the tuning unit wiring has been changed.

Note. For additional information concerning antenna
systems refer to the system manual, TM 11-281.
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Figuie 24. P-a plate circuit and modified Antenna Tuning Unit BC-939—(*), schematic diagram.

Section Il. ADDITIONAL AUXILIARY EQUIPMENT

43. Auvuxiliary Equipment

Radio Transmitter BC-610—(*) may be used in
many standard radio communications equipments.
The units discussed in the following subparagraphs
are used with the transmitter in the various sys-
tems to increase the operating facilities of the
transmitter.

a. Speech Amplifier BO-614~(*) (fig. 25).

(1) Speech Amplifier BC-614—(*) is an a-f
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amplifier which is designed for use with
Radio Transmitter BC-610-(*). The
basic purpose of the speech amplifier is
to raise the microphone output to a level
suitable for the input of the a-f driver
tubes of the transmitter. The speech
amplifier has a jack which provides a
means of keying the transmitter for c-w
transmission from the speech amplifier.
The speech amplifier is designed to per-
mit the use of either a carbon micro-
phone (such as Microphone T-17—(*) or
T-45) or a dynamic microphone (such
as Micropuune T-50). A jack is pro-
vided for each on the front panel.

(2) Speech Amplifier BC-614—(*) has other

uses in addition to those above, depend-
ing on the system with which the speech
amplifier and radio transmitter are being
used. The speech amplifier has two
sockets which are located on the front
panel (fig. 25). The socket on the lower
left side of the panel connects the speech
amplifier to the transmitter, and the
socket on the right side of the panel con-
nects the speech amplifier to auxiliary
equipment. (This auxiliary equipment
depends on the use of the speech ampli-
fier and transmitter in the particular
system they are being used.)

(3) Connections are provided between the

two sockets on the speech amplifier to
allow keying of the transmitter from an
auxiliary piece of equipment and to
allow the plate power relay of the trans-
mitter to be operated from an auxiliary
piece of equipment. The socket located
on the lower right side of the front panel

- ;,“



provides connections from the speech supply for the speech amplifier is pro-

amplifier for the following purposes: vided by the transmitter through the
(a) To ground the cathode of the sidetone socket marked TO BC-610 (marked
oscillator when c-w sidetone is desired. TO TRANSMITTER in some pro-
(b) To key the transmitter from an auxil- curements).
iary piece of equipment. b. Junction Box JB-70—(*) (fig. 25). Junction
(¢) To connect Telephone EE-8-(*) for Box JB-70-(*) (fig. 25) is a junction point for
remote control. most of the cords and cables which interconnect
(d) To connect the press-to-talk mike the various components of Radio Sets SCR-399—
switch. (*), SCR—499-(*), and AN/MRC-2(*). Power
(¢) To connect the output of the sidetone  and control cords plug into the bottom and the
amplifier to headphones for c-w moni-  side of the junction box. Key and headset con-
toring. nections are plugged into the jacks on the front
(f) To control the plate power and antenna  panel. Junction Box JB-70-(*) serves as a
shorting relays in the transmitter. control center for the station. The front panel
(4) Speech Amplifier BC-614—(*) contains  controls provide for—
its own plate and filament supply unit (1) Starting or stopping Power Unit PE-
which draws approximately 40 watts 95-(*).
from a 115-volt, 50-60 cycle, a-c source. (2) Resetting the circuit breaker in the
When the speech amplifier is used with power mains.
Radio Transmitter BC-610—(*), the a-c (3) Selection of the 12-volt battery source.
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’ CAUTION
BEFORE OPERATION REVIEW
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(4) Control of transmission and reception.

(5) Remote control operation.

(6) Choice of manual or automatic receiver
disabling

(7) Choice of receiver output to headset.

(8) A sidetone signal to monitor transmission
during c-w operation.

c. Amplifier AM-141(*)/MRC. 'Thisr-f a pli-
fier is used when the power output of Radio
Transmitter BC-610~(*) is to low for the pro-
jected use. Amplifier AM-141(*)/MRC generally
is mounted next to the radio transmitter. The
r-f output of the radio transmitter is coupled to
the power amplifier which provides an output of
approximately 2 kw to the transmitting antenna.
Two sets of plug-in coils are provided with the
power amplifier to provide the same tuning range
as that of the transmitter. The plate and bias
power supplies, along with a high-pressure blower
necessary for continuous operation, are housed in
the amplifier cabinet.

d. Frequency Shift Exciter 0-39(*)/TRA-7 , Ex-
citer Unit 0-5(*)/FR, or RF Oscillator 0-86/FRT.
A frequency shift exciter may be connected to the
radio transmitter by a cord which plugs into the
crystal socket of a transmitter tuning unit. The
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exciter takes the place of the crystal oscillator in
the transmitter and provides the frequency shift
required for transmission of mark and space
signals. Polar signals originating from the d-c
output mark and space impulses of a sending
teletypewriter shift the oscillator frequency of the
exciter. The exciter output provides sufficient
r-f driving power to permit multiplying in the
buffer-doubler stage of the transmitter.

44. Auvuxiliary Equipment References

For further information on the auxiliary equip-
ment discussed in paragraph 43, refer to the follow-
ing publications:

Technical manual Equipment

TM 11-257____| Frequency Shift Exciters 0-39/TRA-~7,
0-39A/TRA-7, 0-39B/TRA-7, and
0-39C/TRA-T7.

TM 11-281____| Radio Sets SCR-399-A and SCR-

499-A.

TM 11-2205____| Exciter Units 0-5/FR and 0-5A/FR
and RF Oscillator 0-86/FRT.

TM 11-5054____| Speech Amplifier BC-614—(*).
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CHAPTER 5
THEORY

Section |. TRANSMITTER AND ANTENNA TUNING UNIT

45, Block Diagram
(fig. 26)

Radio Transmitter BC-610—(*) is a medium-
power r-f transmitter capable of transmitting c-w,
a-m, or frequency-shifted signals over a frequency
range of 2 to 18 mc. This frequency range is
covered by means of eight plug-in transmitter
tuning units, seven plug-in coil units, and
a plug-in vacuum capacitor. Each tuning unit
and coil covers only a portion of the frequency
range. The transmitter includes an r-f section,
a modulator section, and an h-v power supply sec-
tion. Antenna Tuning Unit BC-939-(*) is used
with the transmitter when it is desirable to operate
with a whip or long-wire antenna. The antenna
tuning unit will match the impedance of whip or
long-wire antenna to that of the r-f power ampli-
fier. The signal path is shown in figure 26, and
complete schematic diagrams are shown in figures
43 and 78 through 84.

a. The r-f oscillator stage utilizes a 6V6GT tube
(V8) in a circuit which may be operated either as
a mo crystal controlled oscillator. For MO con-
trol, the frequency can be varied over the range
of the particular transmitter tuning unit used.
For XTAL control, a fixed frequency is generated
whose” value depends on the particular crystal
plugged into the crystal socket of the proper trans-
mitter tuning unit. Oscillations generated are
supplied to the grid circuit of the buffer-doubler
stage.

b. The buffer-doubler stage consists of a type
6L6 tube (V9) and its associated circuit elements.
The plate circuit of tube V9 is resonated by a par-
allel coil and capacitor tuned circuit contained in
the transmitter tuning units. When the variable-
frequency master oscillator is used, the buffer-
doubler stage operates as a frequency doubler for

all frequencies up to 12 me, and as a frequency
quadrupler for frequencies from 12 to 18 me.
Under crystal control, tube V9 operates as a buffer-
amplifier for frequencies up to 4 mec, a frequency
doubler for frequencies from 4 to 12 me, and a
frequency quadrupler for frequencies from 12 to 18
me. R-f voltage from the plate of tube V9 is sup-
plied to the grids of the ipa stage.

¢. The ipa stage amplifies the output of the
buffer-doubler stage to a level sufficient to drive
the r-f power amplifier. The stage consists of
two 807 tubes (V10 and V11) connected in parallel
to a tuned tank circuit located in the transmitter
tuning units. The output of the ipa stage is sup-
plied to the grid of the r-f p-a stage.

d. The r-f power amplifier amplifies the output
of the ipa stage and couples the r-f power to the
antenna. The stage consists of a 250TH tube
(V16) and a parallel tuned tank circuit with plug-in
coils to cover the frequency range. This stage may
be modulated (during voice operation) by the audio
power from the modulator stage. The output of
the r-f pa is link coupled to either a doublet
antenna or to the antenna tuning unit.

e. Antenna Tuning Unit BC-939-(*) matches
the impedance of the r-f pa to that of a whip or
long-wire antenna. The antenna tuning unit is
not used when the output of the transmitter is
fed to a doublet antenna or to a power amplifier
in a system such as Radio Set AN/MRC-2(*).

f. A-f voltages from an external speech amplifier
may be supplied to audio driver tubes V1 and V2
(type 2A3). These tubes operate as push-pull
audio amplifiers and are used to increase the audio

Jevel sufficiently to drive the class B modulator

stage.

g. The modulator stage amplifies the audio
voltage supplied by the a-f driver stage and sup-
plies audio power of sufficient level to modulate
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the r-f carrier in the r-f p-a stage. The stage
consists of tubes V3 and V4 (type 100TH) oper-
ating in a push-pull class B amplifier circuit.
Audio power is supplied to the r-f p-a stage only
during voice operation.

h. Exciter rectifier tube V12 (type 5Z3) sup-
plies screen and plate power to r-f oscillator V8,
buffer-doubler tube V9, and ipa tubes V10 and
V11. Screen voltage furnished to r-f oscillator
tube V8 is regulated by voltage regulator V13.
The plate voltage of V8 is regulated by voltage
regulator tubes V14 and V15.

1. Bias rectifier tube V5 (type 5Z3) serves as a
source of negative bias voltage for V1 and V2,
modulator tubes V3 and V4, ipa tubes V10 and
V11, and r-f p-a tube V16, and supplies the plate
power for a-f driver tubes V1 and V2. (The
plates of the driver are returned to ground and
the negative voltage is supplied to the cathodes.)

7. The h-v rectifier uses rectifier tubes V6 and
V7 (type 866A/866 or 3B28). The h-v rectifier
supplies the plate power for modulator tubes V3
and V4 and r-f p-a tube V16. Provision is made
to raise the voltage for C.W. operation or lower
the voltage for PHONE operation by taps on the
primary of h-v transformer T6.

46. R-f Oscillator Stage
(figs. 27 and 28)

a. General.

(1) The r-f oscillator develops a stable r-f
output. The fundamental frequency,
second, or fourth harmonic of the signal
generated is amplified by latter stages
for use as an r-f carrier wave.

(2) Eight plug-in type tuning units, covering
the operating range of the transmitter,
are available for use with the oscillator
(fig. 11). Each tuning unit has an mo
section and a crystal section, either of
which will control the frequency of
oscillation of the r-f oscillator (figs. 27
and 28). The type of operation (mo or
crystal) may be selected by setting
M.O. XTAL switch SW15 (fig. 19) to the
desired position.

(3) Provision is made to plug three separate
tuning units into the transmitter at
one time (figs. 8 and 9). This enables
the operator to choose one of the three
tuning units by means of the BAND

b. M.
1)

()

®3)

(4)

(5)

(6)

SWITCH control, located on the front
panel of the transmitter.

0. Control with Tuning Unit TU-47.
The mo section of the tuning unit uses
capacitors C31 and C36 in parallel with
L8 to form a resonant L-C circuit for
controlling the oscillator frequency. The
resonant frequency can be varied by
means of capacitor C31.

The screen grid of tube V8 acts as the
anode (plate) of a triode oscillator, and
the control grid and cathode form the
other two triode elements. Before the
key is closed the cathode is ungrounded.
D-c¢ supply voltage is applied between
the oscillator cathode and screen grid
when the key is closed. This causes a
flow of r-f current from the screen
through C2, the lower section of LS,
and through C1 to the cathode.

This current in the lower section of L8
induces a voltage across both the lower
and the upper section of L8 on each side
of the center tap. The voltage induced
across L8 charges capacitors C31 and
(C36 and the resounant circuit starts
oscillating.

The voltage across the upper section of
18 is coupled through capacitor C42 to
the grid; this is the r-f grid excitation
voltage at the resonant frequency of
L8, C31, and C36. As the excitation
voltage varies, corresponding variations
of screen voltage occur and additional
energy is fed back through C2 to the
lower section of L8 in the resonant
circuit. The energy thus fed back is
sufficient to make up for the losses in
the resonant circuit so that its oscilla-
tions continue.

As the grid excitation voltage swings the
grid positive, C42 charges negatively to
a voltage nearly equal to the positive
peak of the excitation voltage. The
voltage across C42 acts as a bias volt-
age. Grid-leak resistor R1 prevents C42
from discharging rapidly when the excita-
tion voltage is lower thau the grid capaci-
tor voltage. Choke CHI1 isolates the
r-f voltages on the grid.

The cathode is connected through the
low d-c resistance of choke coils CH2
and CH9 to ground. Resistor R35 acts
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as a parasitic suppressor. Capacitor
C3 filters the keying circuit. The high
r-f impedance of choke coils CH2 and
CH9 forces the r-f variations from the
oscillator screen to feed back through the
lower r-f impedance of L8. Capacitor C1
is included to keep the dc from flowing
through L8, but effectually connects
the cathode to the tap on L8 at radio
frequencies.

(7) The r-f oscillations in the screen-to-
cathode circuit modulate the electron
flow between the cathode and plate of
the tube. The output voltage is de-
veloped across r-f choke CH3 and
coupled to the buffer-doubler stage grid
through capacitor C13.

(8) The d-c supply voltage is obtained from
the exciter power supply. The plate
voltage is regulated at 300 volts by the
circuit composed of current limiting
resistor R2 and voltage regulator tubes
V14 and V15. Capacitor C5 bypasses
the regulator circuit to ground. The
oscillator screen voltage is regulated at
150 volts by the circuit composed of
current limiting resistor R3 and voltage
regulator tube V13.

c. Crystal Control with Tuning Unmit TU-47 (fig.
28). The resonant circuit of L8, C36, and C31
(fig. 27) is the equivalent circuit of a crystal at its
resonant frequency. When the M. O. XTAL
switch of Transmitter Tuning Unit TU47 is
placed in the XTAL position, the circuit of figure
28 isin use. Examination of this circuit shows that
the crystal has been substituted for its equivalent
circuit, capacitor C44 has been placed in series
with capacitor C1, and inductor L14 has been
added to the circuit. The circuit functions the
same as explained in b above, except that Li14 and
C44 form a series-resonant circuit between the
cathode and ground. The values of L14 and C44
are chosen so that their resonant frequency is some-
what lower than that of the lowest frequency crys-
tal to be used in the circuit. This choice of values
provides for feedback close to the frequency of the
crystal over the entire range of the tuning unit and
climinates the need for any variable elements. The
1-f variations at the oscillator screen are fed back
through L.14, because of the high r-f impedance of
choke coils CH2 and CH9. The voltage thus de-

veloped across Li14 exerts an electrical strain on the
crystal so that it vibrates mechanically and de-
velops the grid excitation voltage.

d. Other Tuning Units. With other tuning units,
the operation of the oscillator is the same as de-
scribed for Transmitter Tuning Unit TU-47. The
values of the components in each tuning unit are
chosen to give the best results in the frequency
range for which the unit is designed. Schematic
diagrams are shown in figure 82.

47. Buffer-doubler Stage
(fig. 29)

a. The rf signal from the oscillator is fed
through blocking capacitor C13 to the grid of tube
V9, which is operated as a class C amplifier (fig. 29).
The operating grid bias is developed across grid-
leak resistor R23 when excitation voltage is applied
to the grid. When no excitation voltage is applied
to the grid, a protective bias is provided by
cathode-biasing resistor R24 which is bypassed for
rf by capacitor C8. This cathode bias prevents
excessive plate current through tube V9 during
key-up periods of c-w transmission as well as when
the grid is not properly excited because of oscil-
lator failure.

b. The plate-tank circuit consists of the variable
capacitor and coil in the tuning unit (C32 and
L20 in Tuning Unit TU—47) and it is connected
to the plate of tube V9 through contacts on switch
SW11.3. The plate-tank circuit is tuned by the
variable capacitor, which is controlled from the
transmitter tuning unit by the DOUB. knob.
Plate voltage is supplied by the exciter power
supply and is applied through the tuning unit
coil, r-f choke coil CHS, resistor R36, and meter
shunt resistor R33. Resistor R33, a 2,000-ohm
resistor, is not used in the E and F models, serial
numbers 1 through 627. Choke CHS5 offers a
high impedance to r-f currents and thes2 currents
flow to ground through bypass capacitor C26
which has negligible reactance at operating fre-
quencies. The tube receives screen voltage through
dropping resistor R25, isolating resistor R36, and
meter shunt resistor R33. Bypass capacitor C4
maintains the screen grid at r-f ground potential.
When the EXCITATION METER SWITCH
(switch SW8) is set to DOUBLER PLATE,
EXCITATION METER M1 indicates the sum
of the plate and screen currents through tube V9.
For all except the E model, the meter reading
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must be multiplied by 10. In the E model, meter
M1 is direct reading and current is read on the
150-ma scale.

¢. When the mo is used as a vfo, the buffer-
doubler stage operates as a frequency doubler for
all frequencies up to 12 mec; for frequencies from
12 to 18 me, the buffer-doubler stage operates as

of the bias power supply circuits and insuring
maximum grid excitation voltage.

b. Grid bias for class C operation is furnished
by the bias power supply and applied to the grids
of tubes V10 and V11 through resistors R21 and
R22, r-f choke coil CH7, resistor R8, and meter
shunt resistor R28. A small amount of self-bias
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Figure 29.

a quadrupler. When a crystal oscillator is used,
this stage operates as a buffer amplifier in the 2-
to 4-mc range, as a frequency doubler in the 4-
to 12-mc range, and as a quadrupler in the 12- to
18-me¢ range. The r-f output from the buffer-
doubler tank is coupled through capacitor C14 to
the ipa grid circuits.

48. lpa Stage
(fig. 30)

a. Tubes V10 and V11 are connected in parallel
and operate as a class C amplifier stage (fig. 30).
Grid excitation voltage is obtained from tube V9
through coupling capacitor C14. The excitation
voltage is applied to the grids of tubes V10 and
V11 through resistors R21 and R22 which effec-
tively prevent this stage from producing parasitic
oscillations. The high r-f impedance of choke
CH?7 confines the r-f excitation voltage to the
grids of V10 and V11, thus keeping r-f energy out
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Functional diagram of buffer-doubler stage.

is obtained as a result of rectified grid current flow
through resistor R8. This feature improves the
class C operation. When switch SW8 is set to
INT. AMP GRID, meter M1 indicetes the grid
current for tubes V10 and V11.

¢. The plate-tank circuit consists of a variable
capacitor and a coil in the tuning unit. This tuned
circuit is connected to the plates of tubes V10 and
V11 through the contacts on switch SW11. The
variable capacitor tunes the plate tank to reso-
nance and is controlled by the INT. AMP. knob
on the tuning unit. Plate voltage is supplied by
the exciter power supply and is applied to the
plates of tubes V10 and V11 through the coil in
the tuning unit, r-f choke coil CH6, and meter
shunt resistor R27. R-f energy is kept out of the
power supply circuit by the action of choke CH6
and bypass capacitor C24. The screen grids ob-
tain voltage through screen-dropping resistors R6
and R7 and meter shunt resistor R27. Capacitors
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Figure 30. Functional diagram of ipa stage.

C6 and C7 are the screen-grid, r-f bypass capaci-
tors. When switch SW8 is set to INT. AMP.
PLATE, meter M1 indicates the total plate and
screen current of tubes V10 and V11. In all ex-
cept the E model the meter reading must be multi-
plied by 20. In the E model, meter M1 is direct
reading and current is read on the 300-ma scale.
The r-f output from the ipa tank is coupled through
capacitor C15 to the p-a (V16) grid circuit.

49. P-a Stage
(fig. 31.)

a. The r-f output of the ipa is coupled through
capacitor C15 to the grid of power amplifier tube
V16. Tube V16 is operated as a class C, plate-
neutralized, r-f power amplifier. The grid bias re-
quired is furnished by the bias power supply
through r-f choke coil CH8 and meter shunt re-
sistor R26. Choke CHS8 confines the r-f exci-
tation voltage to the grid and keeps r-f energy out
of the bias power-supply circuits. When switch
SW8is set to P. A. GRID, meter M1 indicates the
p-a grid current. In all except the E model, the
meter reading must be multiplied by 10. In the
E model, meter M1 is direct reading and current
is read on the 150-ma scale.

b. The plate-tank circuit consists of variable
capacitor C12 and p-a tank coil L7. For operation
in the frequency range of 2 to 2.5 mc, the 5E-upf
vacuum capacitor, C28, is inserted in clips pro-
vided on the top of capacitor C12. This increases
the total capacity in the plate-tank circuit so that
tuning may be accomplished within this range.
The p-a tank circuit is tuned to resonance by
variable capacitor C12 which is controlled by the
P. A. PLATE TUNING dial on the front of the
transmitter. The primary of p-a tank coil L7 is
center tapped and the plate is connected to one
end of the primary coil. The voltage at the op-
posite end of the primary coil with respect to the
center tap, is exactly 180° out of phase with the
plate-to-center tap voltage and is equal to that volt
age in amplitude. The connection from this end of
the primary coil in L7 is coupled back to the
control grid of tune V16 through capacitors C29
and C18 in series.

c. Variable capacitor C18 is used for neutral-
izing; it has a range of 3.5 to 5.7 uuf and is ad-
justed to provide the same amount of capacity
between the control grid and plate in the external
circuit as there is between these same two elements
within the tube. When C18 is adjusted properly,
the r-f voltage which is fed back from the plate
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to the control grid, internally, is offset by an equal
out-of-phase voltage fed back between the same
two elements in the external circuit. Capacitor
C29 has a low reactance at the signal frequency
and serves only as a d-c¢ blocking capacitor to
isolate neutralizing capacitor C18 from the high
d-¢ voltage of the p-a plate circuit. Bypass
capacitors C9 and C10 maintain the filament
circuit of tube V16 at r-f ground potential, and
filament meter M3 indicates the a-c voltage
applied to the filament.

d. Plate voltage for tube V16 is furnished by
the h-v power supply and is applied to the plate
through the center tap on coil 1.7, r-f choke CH4,
the contacts of relay RY3, and meter M2. For
voice operation, the secondary winding of modu-
lation transformer 'T'9 is also included in the plate
voltage circuit. Meter M2 indicates the p-a plate
current. R-f energy is kept out of the plate power
supply circuit by means of byvpass capacitor C11
and choke CH4. The inductance of choke CH4
together with its distributed capacitance forms a
parallel-resonant circuit at a frequency between
2 and 4 mc. Resistor R9 is placed in parallel
with choke CH4 to prevent parasitic oscillations
in the choke coil.

e. R-f power is taken from the p-a tank circuit
by means of a link, inductively coupled to the
tank coil, and power is fed to the antenna or
antenna tuning unit through the r-f output
terminals. When the transmitter is not in
operation, contacts on relay RY4 short circuit
the coupling link and detune the transmitting
antenna so that it does not absorb signal energy
at the frequency to which the radio receiving
equipment is tuned.

50. Band Switch and Excitation Meter Switch

a. Band Switch SW11 (fig. 32). Switch SW11
is a 4-section, 3-position switch, controlled from
the front panel of the transmitter by a knob
marked BAND SWITCH. It provides selection
of any one of three transmitter tuning units which
have been set to a predetermined frequency. The
switch sections are numbered (on the functional
schematic diagram) SW11.1, SW11.2, SW11.3,
and SW11.4. Section 1 is the section nearest the
front panel of the transmitter. Switches SW11.1
and SW11.2 connect the grid and cathode circuits
of oscillator tube V8 to the oscillator circuits in
the transmitter tuning unit. Switch SW11.3
connects the buffer-doubler tank coil of the trans-

mitter tuning unit to the plate of buffer-doubler
tube V9. Switch SW11.4 connects the plates of
ipa tubes V10 and V11 to the ipa tank coil in the
transmitter tuning unit. To avoid undesirable
resonant effects, coils of tuning units which are
not in use are short-circuited by shorting plates
on switch SW11.

b. Excitation Meter Switch SW8 (fig. 33).
Switch SW8 is a 2-section, 4-position switch
located on the front panel of the transmitter. It
is controlled by a knob marked EXCITATION
METER SWITCH. When the switch is set to
DOUBLER PLATE, EXCITATION METER
M1 is connected in the plate circuit of buffer-
doubler tube V9. When the switch is set to INT.
AMP GRID, meter M1 is connected in the grid
circuit of ipa tubes V10 and V11. When the
switch is set to INT. AMP. PLATE, meter M1 is
connected in the plate circuit of ipa tubes V10 and
V1i. When the switch is set to P. A. GRID,
meter M1 is connected in the grid circuit of r-f
p-a tube V16.

51. Modulator Section
(fig. 34)

a. A-f Driver Stage. Tubes V1 and V2 (type
2A3) are operated as class AB1 amplifiers con-
nected in a push-pull circuit. The suffix 1 after
AB denotes that grid current is not allowed to
flow during any part of the input cycle.

(1) A-f voltage usually is fed to the primary
winding of transformer T7 over a 500-
ohm transmission line, such as a tele-
phone line or the audio pair in Cord
CD-764. The secondary winding of
transformer T7 is connected to the grids
of tubes V1 and V2; the grid circuit is
completed to the filaments through the
center tap on transformer T7 and resistor
R20. The primary-to-secondary turns
ratio of transformer T7 is such that when
the secondary is loaded by resistors R14
and R15, the impedance, looking into the
primary winding, is 500 ohms. This is
the correct impedance for proper termi-
nation of the a-f transmission line from
the speech ampliier.

(2) Plate voltage for tubes V1 and V2 is
furnished by the bias-voltage power
supply. This power supply has the
positive side of the output grounded, and
the ungrounded side of the supply is
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approximately 360 volts negative with
respect to ground. The filaments of the
a-f driver tubes are connected through
resistor R20 to the negative side of the
supply, and the plates are connected to
ground through the center tap of driver
transformer T&. This places the plates
at a potential of approximately 300 volts
positive with respect to the filaments.
Approximately 60 volts negative grid
bias is obtained as a result of the voltage
drop across resistor R20 because of the
d-c plate-current flow. The grids are
connected to the negative side of resistor
R20 through the center tap on input
transformer T7. Resistor R20 is by-
passed by capacitor C27 in the E model.
Resistor R20is not bypassed in all thelater
models and the resulting degeneration
gives this stage better linearity.

(3) The driver stage is coupled to the modu-
lator stage by transformer T8. The
secondary winding of transformer T8 is
loaded by resistors R16 and R17 to
provide a more constant plage-load
impedance for the driver tubes.

b. Modulator Stage. Tubes V3 and V4 (type
100TH) are operated as a class B push-pull modu-
lator stage. Class B operation requires that the
tubes be biased near plate current cut-off. Under
this condition, the plate current which flows when
no signal is applied to the grids is relatively small;
but when peak signal voltage is applied to the
grids the plate current may rise to several times
the zero signal input value.

(1) Grid bias for tubes V3 and V4 is furnished
by the bias power supply and is applied
to the grids during voice operation,
through contacts on relay RY3 and the
secondary center tap on transformer TS.
The bias voltage is set to the correct
value for PHONE operation by variable
resistor R12, the MODULATOR BIAS
control on the front panel of the trans-
mitter. During c-w operation, the arm
of variable resistor R12 is disconnected
by the contacts on relay RY3, and the
total output voltage of the bias power
supply is applied to the grids of tubes V3
and V4 through resistor R34. This volt-
age is sufficient to cause plate current
cut-off.
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(2) Plate voltage for the modulator stage is
furnished by the h-v power supply, and
is applied to the plates through the center
tap on modulation transformer T9. The
filaments of tubes V3 and V4 are con-
nected to ground through resistor R5,
which is in parallel with the MODULA-
TOR PLATE meter M101. Meter M-
101 is located in the speech amplifier and
indicates the d-c plate current of tubes
V3 and V4. If meter M101 or the circuit
to the meter becomes open, resistor R5
provides a protective bias for tubes V3
and V4, regardless of the setting of
MODULATOR BIAS control R12. In
addition, R5 maintains the filament cir-
cuit of the modulator tubes and the wir-
ing to the meter near ground potential.
Under certain conditions, it may be neces-
sary to apply plate power to the trans-
mitter without having the speech ampli-
fier connected. This can be done by
setting PLATE POWER switch SW6 to
on (up);resistor R5 affords the protection
described above.

(3) The a-f voltage developed across the sec-
ondary of transformer T9 adds to and
subtracts from the d-c plate voltage ap-
plied to r-f p-a tube V16. Because the
r-f output voltage of a class C amplifier
is proportional to the applied plate volt-
age, the r-f carrier is amplitude-modu-
lated by the a-f voltage developed in the
modulator stage. Transformer T9 is, in
effect, loaded by a resistor whose value is
equal to the d-c plate resistance of r-f p-a
tube V16. Because of the impedance
transformer properties of T9, the resist-
ance which is reflected into the primary
circuit is the optimum plate-load imped-
ance for modulator tubes V3 and V4.
During c-w operation, the secondary
winding of transformer T9 is short-cir-
cuited by a pair of contacts on relay RY3.

52. Exciter Power Supply
(figs. 35 and 36)

a. The exciter power supply furnishes regulated
plate and screen voltage for oscillator tube V8
and unregulated voltage for buffer-doubler tube
V9 and ipa tubes V10 and V11.
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b. Filament transformer T4 has a tapped pri-
mary winding to allow compensation for power
supply or line voltage variations. If the line
voltage furnished is low, connect the leads to
terminals 1 and 2, but if the voltage is high, con-
nect the leads to terminals 1 and 3. The second-
ary of T4 has three secondary windings which
supply 5 volts at 10.5 amperes, 6.3 volts at 3.5
amperes, and 5 volts at 3 amperes. The 5-volt,
10.5-ampere winding furnishes filament current for
r-f p-a tube V16; the 6.3-volt, 3.5-ampere winding
furnishes heater current for tubes V8, V9, V10,
and V11; and the 5-volt, 3-ampere winding fur-
nishes filament current for rectifier tube V12.

c. Rectifier tube V12 is connected in a full-wave
rectifier circuit. The a-c plate voltage for tube
V12 is furnished by the h-v secondary winding of
transformer T5. Transformer T5 has a tapped

primary winding to allow compensation for power
supply or line voltage variations. If the voltage
furnished is low, connect the leads to terminals 1
and 2, but if the voltage is high, connect the leads
to terminals 1 and 3.

d. The rectified output voltage of tube V12 is
applied to a pi-section filter consisting of filter
capacitors C16 and C17 and choke L1. Resistor
R4 is in series with capacitor C17 to prevent key
clicks because of excessive voltage surges when the
transmitter is keyed. Resistor R10 is the power
supply bleeder resistor which serves to discharge
the filter capacitors when the power supply is
turned off.

e. The voltage which appears across the .output
of the exciter rectifier filter is 450 volts dc (fig. 36).
Screen voltage for V8 is obtained by dropping this
voltage to a regulated 150 volts dc¢ through resistor
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R3 and voltage regulator V13. As the voltage
across V13 tends to increase or decrease, more or
less current flows through the tube. This causes
a greater or lesser voltage drop across R3 and the
voltage drop across V13 remains constant at 150
volts dc. The resistance of resistor R3 limits the
amount of current flowing through V13 within the
range of 5 to 40 ma. Capacitor C2 functions as
an r-f bypass capacitor.

(1) The plate voltage of V8 is regulated by
voltage regulator tubes V14 and V15 and
resistor R2. Tubes V14 and V15 are in
series with R2. The voltage drop across
the three components is 450 volts dc;
the voltage drop across each of the regu-
lator tubes is 150 volts dc. The voltage
applied to the plate of V8 is regulated and
is equal to the voltage drop across V14
plus V15, 300 volts. As the voltage at
the plate of V8 tends to change above
and below 300 volts dc, regulator tubes
V14 and V15 will draw more or less
current. This causes an increase or de-
crease in the voltage drop across R2, and
the voltage at the plate of V8 remains
constant. Capacitor C5 functions as an
r-f bypass capacitor.

(2) Plate voltage is applied to buffer-doubler
tube V9 through resistors R33 and R36,
choke CHS5, and through the tuned cir-
cuit which is a part of the tuning unit.
This voltage is 380 volts dc. Resistor
R36 serves as a voltage-dropping resistor.
Choke CH5 offers a high impedance at
r-f frequencies. The voltage applied to
the screen of V9 is 200 volts dc. Resis-
tors R36 and R25 serve as voltage-
dropping resistors. Capacitor C4 is an
r-f bypass capacitor.

(3) Plate voltage is applied to ipa tubes V10
and V11 through resistor R27, choke
CHS6, and through the tuned circuit which
is a part of the tuning unit. The voltage
is approximately 450 volts de. Choke
CHG6 offers a high impedance at r-f fre-
quencies, and capacitor C24 is an r-f
bypass capacitor. The screen voltage
applied to V10 and V11 is 320 volts dec.
Resistors R6 and R7 are voltage-dropping
resistors, and capacitors C6 and C7 are
r-f bypass capacitors.

53. Bias Power Supply
(figs. 37 and 38)

a. The bias power supply furnishes filament and
plate voltage for a-f driver tubes V1 and V2 and
bias voltages for tubes V3, V4, V10, V11, and V16.
A-c power is supplied to the primary of T1 when
FILAMENT POWER switch SW1 is placed in
the on position (fig. 37). Transformer T1 supplies
filament and plate voltage to tube V5 which is con-
nected as a full-wave rectifier. The rectifier output
voltage is applied to a choke input pi-section filter
consisting of chokes L2 and L3 and capacitors C20
and C21. Adjustable resistor R11 and potentiom-
eter R12, connected across the output of the power
supply, serve as bleeder resistors as well as a di-
vider for the output voltages. The voltage regula-
tion of this power supply is relatively good because
of the use of a choke input filter and a high value
of bleeder current.

b. Plate voltage for tubes V1 and V2 (fig. 38) is
furnished by the bias-voltage power supply. The
positive side of the supply is grounded, and the
ungrounded side is approximately 360 volts nega-
tive with respect to ground. The filaments of the
a-f driver tubes are connected through resistor
R20 to 360 volts negative and the plates are con-
nected to ground through the center tap of driver
transformer T8. This places the plates at a po-
tential of approximately 300 volts positive with
respect to the filaments. Approximately 60 volts
negative grid bias is obtained as a result of the
voltage drop across resistor R20 because of the d-c
plate-current flow. The grids are connected to
the negative side of resistor R20 through the center
tap on input transformer T7.

¢. Grid bias for tubes V3 and V4 (fig. 38) is
furnished by the bias power supply and is applied
to the grids during PHONE operation through
contacts on relay RY3 and the secondary ceuter
tap on transformer T8. The bias voltage is set to
the correct value for PHONE operation by poten-
tiometer R12, the MODULATOR BIAS control
on the frout of the transmitter. During c¢-w op-
eration, contacts open on relay RY3, and the total
output voltage of the power supply is applied to
the grids of tubes V3 and V4 through resistor R34.

d. The grid bias required for tube V16 (fiz. 38)
is applied to the grid through r-f choke coil CHS8
and meter shunt resistor R26. Choke CHS8 con-
fines the r-f excitation voltage to the grid and keeps
the r-f energy out of the bias power supply circuits.

63



NOTES:

1. UNLESS OTHERWISE SPECIFIED.
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e. Grid bias voltage is applied to the grids of
tubes V10 and V11 through resistors R21 and R22,
r-f choke CH?7, resistor R8, and meter shunt
resistor R28.

54. H-v Power Supply
(figs. 39 and 40)

a. The h-v power supply furnishes d-c¢ voltage
for modulator tubes V3 and V4, and r-f p-a tube
V16. Tubes V6 and V7, tube 3B28, are connected
in a full-wave rectifier circuit (fig. 41). (Type
3B28 tubes may be used as replacements for the
866A/866-type tubes in the E model.) Trans-
former T2 furnishes filament current to the recti-
fier tubes; transformer T6 furnishes the h-v
alternating current to the rectifier plates. The
rectifier high voltage is applied to an l.-section
filter consisting of choke [.4 and capacitors C19 and
C23. Resistor R13 is the bleeder resistor and
serves to discharge capacitors C19 and C23 when
power is turned off.

b. In the H and I models, filter choke 1.4 has a
very closely spaced spark gap across its terminals.
A surge voltage appears at the input to the filter
choke when power to transformer T6 is switched
on or off. When this surge is greater than the

T2

break-down voltage rating of the gap, its energy is
dissipated across the gap. This action prevents a
voltage which may be in excess of the insulation
rating of the choke from developing across filter
choke I.4. The spark gap may be added to Radio
Transmitters BC-610-F, -G, and T-213/GRC-26
models in accordance with MWO SIG 66. The E
model does not have a spark gap.

¢. Overload relay RY5 is connected between the
center tap of the h-v secondary winding of trans-
former T6 and ground to prevent damage to the
h-v rectifier tubes from overloads. For theory and
operation of relay RY5 refer to paragraph 57.

d. The plate voltage for modulator tubes V3 and
V4 is applied through the center tap on the primary
of modulation transformer T9 (fig. 40). During
¢-w operation, plate voltage for tube V16 is applied
through coil L7, r-f choke CH4, and the contacts
of relav RY3. For phone operation, the secondary
winding of transformer T9 provides the path for
the plate voltage instead of the contacts of relay
RY3. The voltage supplied is 2,500 volts for c-w
operation and 2,000 volts for phone operation.
For theory and operation of the methods used in
controlling the high voltage in the various models
of the transmitter, refer to paragraph 57b.
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Figure 39. Functional diagram of h-v power supply.
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55. Antenna Tuning Unit
(fig. 41)

Antenna Tuning Unit BC-939—(*) is used to
match the impedance of the transmitting antenna
to that of the final p-a tube plate circuit. The
tuning unit is designed so that the transmitter will
operate satisfactorily with a 5-section rod antenna
or with a long-wire auxiliary antenna over a
frequency range of 2 to 18 me.

a. Figure 42 is a functional schematic drawing
of the antenna tuning unit when it is connected to
a 5-section rod antenna and antenna range switch
SW9 is set to 2-10 MC. Since the antenna is
electrically much shorter than a quarter-wave-
length, it presents a highly capacitive load to
the transmitter. This capacitive antenna can
be tuned to resonance by the addition of a portion
of variable inductance L6, the 1-f loading coil,
which is controlled from the front panel of the
tuning unit by a crank handle marked FRE-
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QUENCY 10 MC-INCREASE-2 MC. When
the inductive reactance of coil L6 is made equal
to the capacitive reactance of the antenna, the
load presented to the transmitter is purely
resistive. Coupling coil L6, which is link-coupled
to the p-a tank coil, acts as an impedance-match-
ing transformer so that the resistance of the
antenna, as reflected back into the r-f p-a tank
circuit, presents the optimum plate-load resistance,
as viewed from the plate of the p-a tube. Coil
L5 has a movable tap which is controlled by a knob
marked COUPLING INCREASE.

b. Figure 43 is a functional schematic of the
tuning unit connected to a 5-section rod antenna,
with antenna range switch SW9 set to 10-18 MC.
From 10 to 12.5 mc, the reactance of the antenna
is capacitive; from 12.5 to 18 me, the reactance is
inductive. At approximately 12.5 mc, the an-
tenna is purely resistive. The antenna is tuned to
resonance by h-f loading coil L44 which is variable
and is controlled by a crank marked FRE-
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QUENCY 18 MC-INCREASE-10 MC. Vacuum
capacitor C22 provides the added capacitance
necessary when operating between 12.5 and 18
me. Its effect is neutralized when operating from
10 to 12.5 mc by including more turns of coil L44
in the circuit.

c. Figure 44 is a functional schematic diagram
of the tuning unit connected to a long-wire anten-
na, with the antenna range switch set to LONG
WIRE. The antenna maybe either capacitive
or inductive depending on the length of the wire
and frequency used. The net reactance is made

equal to zero by adjusting coil L6, the I-f loading
coil. Vacuum capacitor C30 is included in the
circuit to provide the necessary capacitance when
the reactance of the antenna is inductive because
of the length of the wire and frequency used.

d. ANTENNA CURRENT meter M4 indicates
the r-f current flowing in the series circuit which
consists of the antenna and the antenna loading
circuit (figs. 41 through 44). R-f current will be
at maximum when the antenna is tuned to reso-
nance at the transmitter frequency by means of the
tuning circuit in the antenna tuning unit.

Section |l. CONTROL AND PROTECTION CIRCUITS

56. Control Cirevits
(figs. 45, 46, and 47)

In Radio Transmitter BC-610-(*), control cir-
cuits are provided to enable the operator to apply
power to the various stages in a definite sequence
and select the proper mode of operation. All
interlocks are normally closed, and a-c line voltage
is present at a-c input socket SO6, provided Cord
CD-763 is connected to an a-c power source.

Note. Slight differences in the circuits of the different
models ere illustrated in figures 45, 46, and 47.

a. Filament Power Switch SW1. When FILA-
MENT POWER switch SW1 is set to the on (up)
position, a-c power is supplied from socket SO6
to the primary of bias supply transformer T1 and

68

amp LM3. Power also is supplied through FILA-
MENT VOLTAGE control R18 to filament trans-
formers T2, T3, and T4.

b. Exciter Plate Power Switch SW3. When
EXCITER PLATE POWER switch SW3 is set
to the on (up) position, one pair of contacts sup-
plies a-c power to the primary of exciter plate
transformer T5 and another pair of contacts
grounds the cathode circuit of oscillator tube V8
to key the exciter stages. When the transmitter
is to be operated from a remote location, switch
SW3 is opened after the local tuning is completed.
The exciter stages may be keved remotely by
grounding pin 2 of socket SO5.

c. Plate Power Switch SW6. When PLATE
POWER switch SW6 is set to the on (up) position,
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it supplies voltage to the coils of plate power relay
RY1 and antenna shorting relay RY4.

(1) Relay RY1 becomes energized, and one
pair of contacts supplies power to the
primary of h-v supply transformer T6
and lights lamp LM4. The other pair
of contacts parallels EXCITER PLATE
POWER switch SW3 and supplies power
to the primary of exciter, h-v transformer
T5, eliminating the use of switch SW3 for
remote operation. Switch SW6 is paral-
leled by pins 3 and 4 of socket SOS5;
shorting these at a remote location will
operate relay RY1.

(2) The coil of antenna shorting relay RY4 is
connected in parallel with relay RY1.
Upon becoming energized, the closed
contacts open and remove the short
circuit across the link coupling coil of the
p-a tank coil, L7. Relay RY4 prevents
absorption of r-f energy by the p-a tank
circuit when the transmitter is not in
operation.

d. C.W.-PHONE Switch SW7. C.W.-PHONE
switch SW7 is a 4-pole, double-throw toggle
switch. Its purpose is to select either c-w or
phone operation. In the C.W. position, switch
SW7 applies a-c power to only a portion of the
windings of transformer T6 and, as a result, full
plate voltage is applied to the p-a tube. In the
PHONE position, switch SW7 applies a-c power
across the entire primary windings of transformer
T6 and, as a result, reduced plate voltage is ap-
plied to p-a tube V16 and modulator tubes V3 and
V4. Two parallel poles of switch SW7 carry the
T6 primary current. In the PHONE position,
another pole on switch SW7 applies voltage to the
coil of relay RY3. Relay RY3 is energized, and
one pair of contacts opens and removes the short
circuit from the primary of modulation trans-
former T9 and the other pair of contacts closes and
applies the correct bias for the class B modulator
tubes, V3 and V4. When switch SW7 is in the
C.W. position, relay RR3 is de-energized and one
pair of contacts short-circuits the secondary wind-
ing of modulation transformer T9; the other pair
of contacts removes the operating bias from the
class B modulator tubes and causes cutoff bias to
be supplied.  One pole on switch SW7 is not used.

Caution: Never operate the C.W.-PHONE
switch when the plate power is turned on. To do
so will damage the switch, because the switch

. .

is not designed to break the primary current to
h-v plate-power transformer T6.

57. Ovetload and Protection Circuits
(figs. 45, 46, and 47)

The overload and protection circuits in Radio
Transmitter BC-610-(*) prevent operating per-
sonnel from coming in contact with extremely
dangerous potentials and protect the equipment
from serious damage due to current surges or
overloads.

a. Overload Protection Relays RY2and RY5. Re-
lays RY2 and RY5 protect h-v rectifier tubes V6
and V7 and p-a tube V15 from damage caused by
heavy current surges or serious overloads. All
current drawn from the h-v power supply must
pass through the coil of relay RY5 which is con-
nected between the center tap on the secondary of
h-v transformer T6 and ground. Relay RY5 is
designed to energize when the current through the
coil exceeds 670 to 710 ma. When relay RY5 is
energized, an a-c path is completed through its
contacts to the coil of relay RY2. Relay RY2 is
energized and one pair of its contacts closes and
maintains the energizing current in the coil;
another pair of contacts opens and breaks the path
supplying a-c voltage to the coils of relays RY1 and
RY4. Relay RY1 becomes de-energized, its con-
tacts open and remove power from the primary of
h-v transformer T6. Contacts of RY4 short the
p-a coil link. Relay RY2 remains energized until
the relay current is interrupted by pressing
OVERLOAD RESET switch SW12. The arma-
ture then returns to its relaxed position and closes
the pair of contacts which supplies energizing cur-
rent to the coils of relays RY1 and RY4; this re-
stores plate power to the transmitter and removes
the short on the p-a coil link.

b. HIGH VOLTAGE PROTECT Switch SWi.
HIGH VOLTAGE PROTECT switch SW4 is
provided to reduce the high voltage in the trans-
mitter during tune-up operations and thereby pre-
vent the occurrence of overloads. Switch SW4 is
wired as follows in the wvarious models of the
transmitter:

(1) In the I model and the plate H model
(fig. 45), resistor R37 is in series with the
a-c line to transformer T6. When switch
SW4 is in the HIGH VOLTAGE PRO-
TECT position (up), resistor R37 re-
mains in series with the a-c line to trans-
former T6; this reduces the output volt-
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age by 50 percent. When switch SW4
is in the NORMAL position (down), one
pole of SW4 forms a short circuit across
resistor R37; this provides a direct path
for the a-c to the primary of T6 and
thereby returns the output of the h-v
supply to normal.

(2) In the F, G, early H, and the T-213/

GRC-26 models (fig. 46), the plate volt-
age is reduced by switching the dual
windings of transformer T6. When
switch SW4 is in the HIGH VOLTAGE
PROTECT position (up), the dual
primary windings of transformer T6 are
connected in series and thereby reduce
the output by 50 percent. When SW4 is
returned to the NORMAL position
(down), the two primary windings are
connected in parallel and the output
voltage is normal.

(3) In the E model (fig. 47), the h-v supply

transformer has a single primary winding.
When switch SW4 is in the HIGH
VOLTAGE PROTECT position (up),
resistor R19 is in series with the a-c

power supplied to the primary of T6.
When switch SW4 is returned to the
NORMAL position (down), one pole of
SW4 forms a short-circuit across resistor
R19; this provides a direct path for the
a-c power to the primary of T6.

c. Interlock Switches. Interlock switches are
provided wherever opening a door or removing a
cover of the transmitter would expose a person to
dangerously high voltages. The purpose of these
switches is to disconnect the a-c power from the
primary windings of h-v power transformer T6.
Switches SW2, SW5, and SW13 are all in series
with each other and with one pair of contacts on
relay RY1 (in the E model, SW5 is in series with
the coil of relay RY1). These switches provide
protection from high-voltages even if the contacts
of relay RY1 should freeze closed.

d. Fuses. Fuses are provided in the a-c power
circuits to prevent damage to transformers and
the external a-c supply. Fuses FS1 and FS2 are
the main a-c line fuses. Fuse FS3 protects the
h-v power supply. Transformers T1, T2, T3, and
T4 are protected by fuse FS4, and fuse FS5 pro-
tects the bias supply transformer, T1.

. -
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CHAPTER 6
FIELD MAINTENANCE INSTRUCTIONS

Note.

This chapter contains information for field maintenance.

The amount of repair that can be performed

by units having field maintenance responsibility is limited only by the tools and test equipment available, and by the skill

of the repairman.

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Warning: When servicing the radio transmitter, be extremely careful because of the high volt-
ages exposed. Keep one hand in a pocket when measuring socket voltages with the probe. Before
touching any part after the voltage is shut off, short the part to ground.

58. Trouble-shooting Procedures

The first step in servicing a defective radio set
is to sectionalize the fault. Sectionalization means
tracing the fault to the majer component or circuit
responsible for the abnormal operation of the set.
The second step is to localize the fault. Localiza-

tion means tracing the fault to the defective part
Some

responsible for the abnormal condition.

Figuie 48.

faults such as burned-out resistors, r-f arcing, and
shorted transformers can often be located by sight,
smell, and hearing. The majority of faults, how-
ever, must be localized by checking voltage and re-
sistance. The items listed below aid in isolating
the source of trouble. To be effective, the pro-
cedure should be followed in the order given. Re-
member that the servicing procedure should cause
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Top view of r-f section, I model.

ki



CAPACITOR
ci2

CAPACITOR NEUTRAL!ZING
c29 CAPACITOR CiB

R-F QUTPUT
TERMINALS

RELAY
RY4

CUTPJT COIL L7
JACK BAR

JACUUM CAPACITOR
€28 MOUNTING
CLAMPS

Figure 49.

no further damage to the transmitter. First,
trouble should be localized to a single stage or cir-
cuit. Then the trouble may be isolated within
the stage or circuit by appropriate voltage, resist-
ance, and continuity measurements. The service
procedure is summarized as follows:

a. Visual Inspection. The purpose of visual in-
spection (par. 35) is to locate any visible trouble.
Through this inspection alone, the repairman may
frequently discover the trouble, or determine the
stage in which the trouble exists. This inspection
is valuable in forestalling future failures and in
avoiding additional damage to the transmitter
through improper servicing methods.

b. Input Resistance Measurements. These meas-
urements (par. 62) prevent further damage to the
transmitter from possible short circuits. Since
this test gives an indication of the condition of the
filter circuits, its function is more than preventive.

c. Trouble-shooting Chart. The trouble symp-
toms listed in this chart (par. 64) will aid greatly
in localizing trouble.

59. Trouble-shooting Data
Take advantage of the material supplied in this

manual. It will help in the rapid location of
faults. Consult the following trouble-shooting
data:
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Fig. 81____| Radio Transmitters BC-610-I and -H, sche- »
matic diagram.
Figs. 78, | Radio Transmitter BC-610-H, schematic
79, and diagram.
80.
Fig. 77___., Radio Transmitters BC-610-F and -G and
T-213/GRC-26, schematic diagram.
Fig. 76____| Radio Transmitter BC-610-E, schematic
diagram.
Fig. 67____| Power supply deck voltages and resistances,
I model.
Fig. 68____| Power supply deck voltages and resistances,
E model.
Fig. 65____| Modulator deck voltages and resistances, I
model.
Fig. 66____| Modulator deck voltages and resistances, E
mode].
Fig. 36____} Exciter B+ distribution.
Fig. 38____| Bias and negative supply distribution.
Fig. 40___ | High-voltage B+ distribution.
Fig. 64____| Exciter deck resistor and capacitor board
voltages and resistances, 1 model.
Fig. 62____| Exciter deck voltages and resistances, I -
model.
Fig. 63___ .| Exciter deck voltages and resistances, E
model.
Fig. 48___ .| Top view of r-f section, I model. a
Fig. 49____1 Top view of r-f section, E model.
Fig. 50____| Top view of modulator section, I model
Fig. 51____1 Top view of modulator section, E model.
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Top view of power supply section, E model.
Bottom view of r-f section, I model.

" Bottom view of r-f section, E model.

Bottom view of modulator section, I model.

Bottom view of modulator section, I3 model.

Bottom view of power supply section, I
model.
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