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SAFETY TO HUMAN LIFE

OPERATION OF THIS EQUIPMENT INVOLVES
THE USE OF HIGH VOLTAGES WHICH ARE DANGER-
OUS TO LIFE. OPERATING PERSONNEL MUST AT
ALL TIMES OBSERVE ALL SAFETY REGULATIONS.
DO NOT CHANGE TUBES OR MAKE ADJUSTMENTS
INSIDE EQUIPMENT WITH HIGH-VOLTAGE SUP-
PLY ON. DO NOT COMPLETE OR MAINTAIN ANY
CONNECTION BETWEEN RADIO TRANSMITTER
AND DYNAMOTOR UNIT UNLESS ALL SHIELDS
ON THE RADIO TRANSMITTER ARE IN PLACE.

KEEP AWAY FROM LIVE CIRCUITS

1. Under no circumstances should any person be permitted
to operate the dynamotor unit with relay-fuse box cover
or end bells removed; or to replace fuses with power
on; or to remove, place, or handle removed plugs with
the dynamotor unit running.

2. Under no circumstances adjust circuits or service the
equipment when only the carrier is keyed off. The radio
transmitter uses a grid-bias keying circuit, which does
not remove high voltage when the key is open.

DO NOT OPERATE THE EQUIPMENT
WITH SHIELDS REMOVED.
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FIRST AID

PERSONNEL ENGAGED IN THE INSTALLATION, OPERATION AND MAINTENANCE
OF THIS EQUIPMENT OR SIMILAR EQUIPMENT ARE URGED TO BECOME FAMILIAR
WITH THE FOLLOWING RULES, BOTH IN THEORY AND IN THE PRACTICAL APPLI-
CATION THEREOF. IT IS THE DUTY OF EVERY RADIOMAN TO BE PREPARED TO

GIVE ADEQUATE FIRST AID AND THEREBY PREVENT AVOIDABLE LOSS OF LIFE.
YOUR OWN LIFE MAY DEPEND ON THIS.

Do These Three Things First in Any Emergency Requiring First Aid

1.  Send for a doctor or 2. Keep victim warm and 3. If breathing has stopped,
carry the victim to a quiet and flat on his apply artificial respiration.
doctor. back.

Stop all serious bleeding.

When, from any cause whatever, breathing has  breathing returns, or a doctor pronounces the
stopped, apply artificial respiration immediately  victim dead. SPEED IN BEGINNING ARTIFI-

and continue WITHOUT STOPPING until normal ~CIAL RESPIRATION IS ESSENTIAL.
The Prone Pressure Method of Artificial Respiration

If Due to Electric Shock the elbow and rest victim’s cheek on the back

1. PROTECT YOURSELF with DRY insulat- of his hand.
ing material. 5. REMOVE FALSE TEETH, gum, candy, to-
2. BREAK THE CIRCUIT by opening the pow- bacco, food, etc. from victim’s mouth.
er switch or pulling the victim free of the 6. LOOSEN ALL TIGHT CLOTHING, as belts
live conductor. DON’'T TOUCH THE VIC- or collars.
ig\é \gIII’ZI{‘IC{USI(gI?S{ IEQIO{IEEI;ANDS UNTIL 7. COVER VICTIM LOOSELY by wrapping
' the ends of the blanket around him.
3. SPREAD DRY BLANKET ON THE 8. STRADDLE VICTIM across thighs.
GROUND, and roll victim to center of blanket
with his arms extended over his head, so that 9. PLACE THI:: PALMS OF YOUR HANDS
he li(‘S FACE DOWN on blanket. ON VICTIM SBACK SO that t}:le llttle ﬁngers
of each hand just touch the victim’s lowest
4. BEND ONE OF THE VICTIM’S ARMS at ribs.

(1) Straddle victim across thighs. (2) Keep your arms stiff and straight (3) Swing back at once to relieve

Place the palms of your hands and swing your body forward, al- pressure, and then continue the
on the victim’s back so that lowing your weight to bear down rhythmic application of alter-
the little fingers of each hand on victim. DO NOT PUSH OR nate pressure and release.

just touch the victim’s lowest USE FORCE.

ribs.

Blanket is not shown in above drawings for the sake of clarity.
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10. KEEP YOUR ARMS STIFF AND STRAIGHT
and swing your body forward, allowing your
weight to bear down on the victim.

11. DO NOT PUSH OR USE FORCE.

12. SWING BACK AT ONCE TO RELIEVE
PRESSURE.

13. REPEAT Number 10.
14. REPEAT Number 12.

15. CONTINUE as above, maintaining a steady
rhythm until victim regains consciousness or
is pronounced dead by a doctor.

16. CONTINUE ARTIFICIAL RESPIRATION
even after victim begins to breathe, and until
he becomes conscious.

17. IF BREATHING STOPS AGAIN,
artificial respiration at once.

continue

18. DO NOT GIVE UP HOPE of reviving the
victim. Four hours or more of continuous

19. NEVER TRY TO FORCE LIQUIDS down
an unconscious person’s throat. He will drown.

20. ALWAYS WAIT UNTIL CONSCIOUSNESS
RETURNS before administering liquid stimu-
lants.

21. RECOMMENDED STIMULANTS ARE: Hot,
black coffee. Strong, hot tea. Aromatic spirits
of ammonia, one teaspoonful to a glass of
water.

22. GIVE ONLY ONE STIMULANT,
should be sipped slowly.

which

23. ALCOHOLIC DRINKS are not recommended,
unless absolutely nothing else is available.

24. WHEN VICTIM HAS RETURNED TO CON-
SCIOUSNESS, allow him to lie quietly where
he is for at least one hour, taking care that
he is well covered and free from worry.

application of artificial respiration may be 25. IF POSSIBLE, CARRY, OR HAVE HIM
requiréd before consciousness returns. CARRIED TO A DOCTOR.
WOUNDS

Neglected wounds can have serious consequences.
Any break in the skin is a wound. Paint. small
cuts and scratches immediately with TINCTURE
OF IODINE. Deep cuts and wounds should be
KEPT CLEAN but DO NOT use Tincture of
Iodine on them. Washing AROUND and AWAY
FROM the wound with ordinary soap and water,
if no other antiseptic is available, is recommended.
Other antiseptics for use on deep wounds are:
Violet gentian, Potassium permanganate, Tincture
of Merthiolate, or ordinary baking soda and water.
Cover the wound with a sterile gauze dressing
and hold in place with adhesive tape or a strip
of gauze.

In cases of serious bleeding, when an artery
has been cut, firm pressure is necessary to stop
the flow of blood. Arterial bleeding is BRIGHT
RED and comes from the wound in SPURTS,
with each beat of the heart. Bleeding from a vein is
DARK RED and flows steadily. Pressure is not often
needed for venous bleeding.

Pressure is applied ABOVE the wound, or be-
tween the WOUND AND THE HEART, to stop
ARTERIAL BLEEDING. Pressure is applied BE-
LOW the wound, or AWAY FROM THE HEART to
stop VENOUS BLEEDING.

Pressure is best applied and maintained by means
of a TOURNIQUET.

A TOURNIQUET is a strip of cloth, bandage,
or other material, tied ABOVE the wound. Tie a
simple, double knot in the cloth and place a strong

( _ /K aN L)

Tourniquet in position
ABOVE wound.



stick or other rigid member in the loop thus made,
then tighten the knot by pulling the ends of the
cloth.

With the rigid member thus held firmly in place,
twist it, until the bleeding stops.

DO NOT maintain such pressure longer than 15
minutes at a time.

IF BLEEDING CONTINUES after loosening
tourniquet, allow the blood to flow for about 30 to

60 seconds and then re-apply pressure. Continue
until bleeding stops.

AFTER BLEEDING HAS STOPPED, the wound
should be carefully covered with a sterile dressing.
DO NOT TOUCH WOUND OR DRESSING
WITH DIRTY HANDS!

Keep the victim LYING FLAT ON HIS BACK.
AND WELL COVERED. DO NOT LET HIM
SEE HIS WOUND. Divert his thoughts from
himself.

Obtain the services of a DOCTOR AS SOON AS
POSSIBLE.

BURNS

Burns, whether caused by contact with high
voltage electrical equipment, fire. or friction, require
immediate attention.

1. Apply AT ONCE any one of the following:
a.  Tannic acid jelly.
b.  Butesin picrate.
c. Puaste made with baking soda and water.

d.  Very strong, cool tea.

2. Applications should be LIBERAL and the burned
area covered with STERILE GAUZE.

3. If clothing sticks to the burned areas, DO
NOT ATTEMPT TO REMOVE IT. Treat burn
as above.

4. Keep the victim WELL COVERED and LYING
FLAT ON HIS BACK. Soothe -and reassure
him.

5. Obtain the services of a DOCTOR AS SOON
AS POSSIBLE.

Always obtain the services of a doctor as quickly as possible.
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Destruction of
Abandoned Materiel in the Combat Zone

In case it should become necessary to prevent the capture of this

DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED

equipment and when ordered to do so,

OR USED BY THE ENEMY. BURN ALL PAPERS AND BOOKS.

Means:

1. Explosives, when provided.

2. Hammers, axes, sledges or whatever heavy object is readily avail-
able.

3. Burning by means of incendiaries such as gasoline, oil, paper or
wood.

4. Grenades and shots from available arms.

5. Where possible, and when time permits, bury all debris or dispose
of it in streams or other bodies of water.

Procedure:

1. Obliterate all identifying marks. Destroy nameplates and circuit
labels.

2. Demolish all panels, castings, switch- and instrument-boards.

3. Destroy all controls, switches, relays, connections and meters.

4. Rip out all wiring in electrical equipment. Smash gas, oil and
water cooling systems in gas-engine generators, etc.

5. Smash every electrical or mechanical part whether rotating, mov-
ing or fixed.

6. Break up all operating instruments such as keys, phones, micro-
phones, etc.

7. Destroy all classes of carrying cases, straps, containers, etc.
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REPORT OF MAJOR FAILURE

In the event of major failure of any of the component units of this equipment,
a report shall be submitted in the form indicated below. Copies of this report
shall be forwarded to the Chief of Signal Section, Air Service Command,
Patterson Field, Fairfield, Ohio, and to the Director, Signal Corps Aircraft
Signal Service, Wright Field, Ohio.

Contract or order number.
Organization and station.
Nomenclature of equipment.
Nomenclature of component unit.
Date and nature of failure.

Type of airplane in which installed.
Recommendations.
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SUPPLEMENT TO INSTRUCTION BOOK FOR OPERATION AND MAINTENANCE OF
RADIO TRANSMITTER BC-375-E

Certain constructional changes in Radio Trans-
mitter BC-375-E and associated equipment may be
noted from time to time. These modifications, such as
redesigned shields, are made in the interest of strategic
metal conservation, and will alter the physical appear-
ance of the units only slightly.

CASE CS-48

An all-black steel case as well as the earlier alu-
minum type may be found in current use. The same
exacting standards have been followed in the manu-

facture of this model so that the two may be used
interchangeably.

MOUNTINGS

Several mountings have been redesigned, but may
be used interchangeably with earlier models of the

the new designs are such that weight differences
between current and older models will be found to be
practically negligible. Dimensions and weights of the
new mountings, Mountings FT-107-B, FT-142-A, and
FT-151-C, are given in the table below.

Dimensions .
o g Wt. in
Description in Inches Pounds
HXWXD

Mounting FT-107-B | # X1034X 714 1.347

Mounting FT-142-A | .094 X914 X714 0.735

same nomenclature. (See Figures A, Band C.) In these Mounting FT-151-C | 1.352X22X8 3.50
units also, steel has been substituted for aluminum, but
9
3
" \dl LJ_ g - o
A 63 — — 7%% —

Weight of case CS-48:38751b

NEw STEeEL CAseg CS-48, OUTLINE DIMENSIONAL SKETCH

e



SIGNAL CORPS STOCK NUMBERS

Name of Part

Stock Number

Antenna Tuning Unit BC-306-A less mounting
Radio Transmitter BC-375-E, less tubes and mounting
Dynamotor Unit PE-73-C, less mounting
Package of Maintenance Parts

Vacuum Tube VT-4-C

Vacuum Tube VT-25

Transmitter Tuning Unit TU-5-B

Transmitter Tuning Unit TU-6-B

Transmitter Tuning Unit TU-7-B

Transmitter Tuning Unit TU-8-B

Transmitter Tuning Unit TU-9-B

Transmitter Tuning Unit TU-10-B
Transmitter Tuning Unit TU-26-B

Case CS-48*

Mounting FT-107

Mounting FT-142

Mounting FT-151-A

Mounting FT-107-B

Mounting FT-142-A

Mounting FT-151-C

Mounting FT-115-B

2C516A/1
2C6365E.1
3H1873C.1
25287AT.6/MP
2T4C
2T25
2C8005B
2C8006B
2C8007B
2C8008B
2C8009B
2C8010B
2C8026B
271848
3H3907
276682
2Z6691A
3H3907B
276682A
2726691C

2766658

* A transmitter tuning unit and Case CS-48 are packed together in one carton.
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Dynamotor Unit
PE-73-C

Malntenance
Spares

—.,
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Mounting FY-115-B
Radio Transmitter BC-375-E

Antenna Tuning
Unit BC-306-A
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Mounting Transmitter Mounting
FT-151-A Tuning Unit FT-142-A

FIGURE 1. RaDIO TRANSMITTER BC-375-E AND ASSOCIATED EQUIPMENT
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Pars. 1-3

SECTION I—DESCRIPTION

1. GENERAL

Radio Transmitter BC-375-E with its associated
equipment is designed for aircraft and other applica-
tions requiring a medium power equipment with the
characteristics of strength, light weight, flexibility,
and portability. The equipment is designed to pro-
vide communication by voice, tone, or continuous-
wave telegraphy over the frequency range of 150 to
12,500 kilocycles. However, only the frequencies
covered by the Transmitter Tuning Units listed in
paragraph 16 are available for use with this equip-
ment. Suitable tuning equipment is provided in the
radio transmitter to permit operation into a wide
range of antennas over most of the frequency range.
Antenna Tuning Unit BC-306-A may be used to
extend the range of antenna tuning for frequencies
between 150 and 800 kilocycles.

Dynamotor Unit PE-73-C furnishes the power

—————— Antenna (B)
g ———— Transmitter (A)

—— Ground

T LMounting
FT 142

FIgure 2. AxTENNA TuNing Unit BC-306-A

required by the radio transmitter and operates
from a 24/28 volt storage battery or other direct-
current source used in aircraft. The input power when
operating on continuous-wave telegraph will be
approximately 600 watts. The fully modulated voice
transmission will require 840 watts input power.

Because of the flexibility with which it can be
adapted to fit different requirements and conditions of
operation, Radio Transmitter BC-375-E may be
used as an item of a number of different radio sets.
The other items, such as tuning unit, cords, ctc., will
be listed in the “‘Parts List’’ of cach set.

2. ANTENNA TUNING UNIT BC-306-A (IN-
CLUDES MOUNTING FT-142)

This unit consists of a painted duralumin case
which houses a variometer 1502, control F; and a
switch 1501, control E. Sufficient inductive reactance
is provided in this unit, in addition to the reactance
provided in the radio transmitter and transmitter
tuning units, to resonate antennas whose effective
capacitance varies as indicated below:

| Effective Capacitance
Frequency Range P

Range
150-350 ke 1000-1500 mmfds
350-800 ke 350800 mmfds

The controls permit a continuous variation of
the inductive reactance. Suitably insulated binding
posts are located on the top shield. Four snap-slide
catches are used to attach the unit to Mounting
FT-142.

The terminals at the top of the antenna tuning
unit are for interconnection between the ‘‘loading’’ ter-
minals of the radio transmitter when operating on
frequencies above 400 kilocycles. For operation on
frequencies below 400 kilocycles, the antenna tuning
unit is connected in the antenna circuit and the two
“loading’’ terminals are connected as described in

section II, EMPLOYMENT.

3. CASE CS-48

This case consists of an individual metal con-
tainer into which any onc of the transmitter tuning
units may be inserted and mounted or carried. The
tuning unit is secured in the case by the same four
snap-slide catches that are used to secure the unit in
the radio transmitter.



FiGcure 3. Case CS-48

4. DYNAMOTOR UNIT PE-73-C (INCLUDES
MOUNTING FT-107)

Dynamotor Unit PE-73-C consists of a dyna-
motor upon which is mounted a box containing the
relay, fuses, sockets, capacitors, etc. The dynamotor
proper is a two-pole, totally-enclosed, ball-bearing,

d-c to d-c rotating machine. It is rated at 28 volts,
20 amperes input; 1000 volts, 0.35 amperes output,
at 5000 rpm, with 55 deg. Centigrade rise for 14 hour
intermittent duty. It has been designed to give
efficient, reliable service over long periods of time
with a minimum of attention. Skeleton type bearing
brackets on each end afford maximum accessibility to
the commutators and brushes. The portion of the
armature winding between each commutator and
armature core is securely bound with cord and thor-
oughly impregnated, thus affording a mechanical
protection for the armature winding against injury
from moisture, dirt, and abrasion. The external leads
of the dynamotor go directly into the relay-fuse box
through two bushings in the top of the magnet
frame.

A totally-enclosed, solenoid-type starting relay,
particularly designed to withstand vibration, sudden
shock and acceleration as encountered in aircraft
installation, is used. The double-break contacts are
sufficiently large to carry the heavy starting current
of the dynamotor.

Mounting
FT-107

FiGure 4. Dy~NamoTor Unit PE-73-C
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Pars. 4-5

1166
167
121
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FIGURE 5. RADIO TRANSMITTER BC-375-E, TRANSMITTER TUNING UNIT TU-5-B IN PLACE

The input binding posts and fuse clips are
mounted on and securely pinned to a molded terminal
board. In addition, all fuse clips and terminals are
soldered to their mounting screws so as to insure a
tight, low resistance, electrical contact.

Four snap-slide catches are employed to fasten
the cover to the relay-fuse box. A spare H-V fuse,
spare fuse links, and a socket wrench are carried in
clips inside of this cover. In one end of the relay-fuse
box are mounted Socket SO-39 and Socket SO-41. A
1% in. diameter hole for entrance of a conduit con-
taining the two power-input leads is provided between
these sockets.

A radio-frequency interference filter is in-
cluded. This is designed to eliminate objectionable
noise in associated receiving equipment due to opera-
tion of the dynamotor alone. The filter consists of
capacitors connected so as to by-pass various dyna-
motor circuit points and give maximum noise sup-
pression.

3

5. RADIO TRANSMITTER BC-375-E (INCLUDES
MOUNTING FT-151-A)

Radio Transmitter BC-375-E consists of a
shielded metal cabinet containing the necessary
vacuum tubes, sockets, antenna tuning equipment,
audio-frequency circuits, input and output terminals
and plug connectors for connection to the radio-
frequency circuits contained in the transmitter tuning
units. The circuits of this unit are shown in Figure 49,
and its external dimensions are shown in Figure 51.

The radio transmitter frame is constructed of
seamless chrome-molybdenum steel tubing. Shields
are attached to this frame by means of button-head
machine screws in all cases except the front tube
compartment shield, which is fastened by means of
snap catches. Vacuum tubes are mounted in the
upper front portion of the frame and are readily
accessible by removal of the aforementioned tube
compartment shield. The right-hand side of the frame
includes the antenna tuning equipment. The test key,
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signal switch, filament voltage, and plate current
meters, indicator lamp, on-off switch and voltmeter
switch are mounted on a narrow panel below the tube
compartment. Access to the calibration reset capacitor
is gained through a small port in this panel. The
bottom front portion of the radio transmitter is pro-
vided with accurately fitted guides to receive the
transmitter tuning units which are slid into place so
that the tuning unit panel forms the bottom front
portion of the radio transmitter panel. Sockets and a
jack for external power and control circuit connections
are provided on the left-hand side of the radio trans-
mitter.
The radio transmitter uses five vacuum tubes

as follows:

1—Tube VT-4-C as master oscillator

1—Tube VT-4-C as power amplifier

2—Tubes VT-4-C as class B modulators

1—Tube VT-25 as speech amplifier or audio-fre-

quency oscillator

6. TRANSMITTER TUNING UNITS TU-5-B,
ETC.

There are seven transmitter tuning units
covering the frequency range of 200 to 500 and 1500
to 12,500 kilocycles, as listed below.

a. TU-5-B 1500-3000 ke

b. TU-6-B  3000-4500 kc

c. TU-7-B 45006200 kc

d. TU-8-B  6200-7700 kc

e. TU-9-B  7700-10,000 kc
f. TU-10-B  10,000-12,500 ke
g. TU-26-B  200-500 kc

Each of these units consists of a duralumin
case in which are housed the radio-frequency circuits
for the master oscillator and power amplifier. The
unit is plugged into the radio transmitter, its front
panel forming a part of the radio transmitter front
panel. The circuits of all transmitter tuning units are
shown in Figure 52. The tuning unit panel contains the
following controls: band-change switch, Control A
(used only when tuning controls do not cover the
complete frequency range); master-oscillator tuning,
Control B; power amplifier tuning, control C; antenna
coupling switch, control D, and neutralizing capacitor
control. Since the neutralizing capacitor does not
require adjustment in service, it is made accessible
only by removal of the tuning chart which is mounted
on the front panel.

7. CO-ORDINATION OF UNITS

The various units previously described, when
connected by their respective cords, comprise the
transmitting equipment of a radio set. The follow-
ing additional items are necessary to make a complete
operative installation.

a. Radio receiving equipment including head-
sets
Suitable antenna system
Microphone T-17, or equivalent
Hand telegraph key
Primary power source
Plugs and cordage

8. AIRCRAFT RADIO SETS

In aircraft radio sets, the receiving equipment
is interconnected with the transmitting equipment so

TS Aas o

FiGuRre 6.

TypricaAL FRONT VIEW OF A TRANSMITTER TUNING UNIT WITHOUT A BAND CHANGE SWITCH
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that they are co-ordinated for break-in operation. The
radio receiver can be operated when the radio trans-
mitter is either OFF or ON provided that neither
the telegraph key nor the microphone switch is
depressed. It is impossible for the radio transmitter
and radio receiver to be operative at the same time;
that is, the keying relay in the radio transmitter,
when it causes the radio transmitter to function, at
the same time open-circuits the receiver plate or
screen-grid supply and only transmitter side tone is
heard in the headset. When the keying relay opens,
radio transmitter output ceases and the receiver
plate or screen-grid supply is restored. The radio
transmitter is made ready for operation by its OFF-
ON switch and transmission is controlled by the
telegraph key or the microphone switch.

9. LIST OF MAIN UNITS

The following tabulation gives the sizes and
weights of the main units.

!‘ i
Descrintion Dimensions in Inches Wt. in
escriptio HxWxD Lb
Antenna Tuning Unit! 1734 x 914 x 914 9.75
BC-306-A
Weight less Mounting 9.062
FT-142
Case CS-48 T4 x 1634 x 733 4.375
Dynamotor Unit 1023 x 114 x 715 38.70
PE-73-C
Weight less Mounting 37.25
FT-107
Mounting FT-107 2 x10% x 7l 1.45
Mounting FT-115-B 14 x 218 x 2% 0.195
Mounting FT-142 B x9%x8 0.69
Mounting FT-151-A 1.352x22x 8 3.75
Radio Transmitter 2123 x 2315 x 9% 52.75
BC-375-E  (without
tubes or tuning units)
Weight less Mounting 49.0
FT-151-A
Transmitter Tuning 754 x 1634 x 834 14.437 |
Unit TU-5-B !
!
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Descrintion Dimensions in Inches| Wt. in
P HxWxD Lb

Transmitter Tuning 794 x 1634 x 834 12.437
Unit TU-6-B
Transmitter Tuning 754 x 1634 x 834 11.687
Unit TU-7-B
Transmitter Tuning 794 x 1634 x 834 11.437
Unit TU-8-B
Transmitter Tuning 754 x 1634 x 834 11.437
Unit TU-9-B
Transmitter Tuning 754 x 1634 x 834 11.437
Unit TU-10-B
Transmitter Tuning 794 x 1634 x 834 12.750
Unit TU-26-B
Tube VT-4-C 2% dia. x 774 long 0.46
Tube \'T-25 2{% dia. x 5%% long 0.125
1 Carton of Mainte-| 234 x 374 x 774 1.75

nance Parts. This

carton contains:

4—Brushes BR-5,
Dynamotor
H.V.

4—Brushes BR-6,
Dynamotor
L.V.

2—Fuses FU-12-A
2—Fuses FU-13
2—Fuses FU-18-A
2—Fuses FU-22

6—Fuse Links
M-141

6—Fuse Links
M-168

4—Set Screw
Wrenches

14 Pt. of Glyptal
Varnish No.
1153
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SECTION II-EMPLOYMENT

10. INSTALLATION

Radio Transmitter BC-375-E and associated
equipment are part of the aircraft radio sets. Instal-
lation conditions vary widely and no detailed single
set of installation instructions can be given in this
book. However, separate instructions are furnished
for each radio set and only such general instructions
as should be followed in all installations are given in
the following paragraphs.

The requirements for shielding and bonding of
cords in aircraft installations are very rigid, in order
that difficulties with the receiver side-tone pick-up
and radio frequency from the power supply will be
minimized.

a. Radio Transmitter BC-375-E

The radio transmitter outline dimensions and
weights are shown in Figure 51.

The radio transmitter should be located in
relation to its associated equipment so that dynamo-
tor unit and antenna leads will be of minimum length.

MovunTING FT-115-B

FIGURE 7.

Two types of shock-absorber mountings are avail-
able for use with the radio transmitter: Mounting
FT-151-A, tray-type; and Mounting FT-115-B,
disposable-type. The tray-type mounting, to which
the radio transmitter is attached by four snap-slide
catches, is used to support the radio tran mitter
with one or more of the disposable mountings added
near the top of the radio transmitter to prevent
swaying. Mounting FT-115-B consists of a rubber
button in a steel shell which may be attached to the
top, bottom, or sides of the radio transmitter. Certain
transmitter-cover fastening screws have been placed
so as to allow attachment of this mounting.

The radio transmitter should not be mounted
closer than two inches from a wall. The power cords
should not be fastened nearer than 12 inches from the
transmitter. This precaution prevents vibration from
being transmitted to the unit through the cords. It is

important that sufficient space be allowed in the front
of the radio transmitter to facilitate replacement of
tubes, removal of transmitter tuning units, and the
making of tuning adjustments. After installation has
been completed and tested, the snap-slide catches
should be securely safety wired at the places pro-
vided.

b. Dynamotor Unit PE-73-C

Outline dimensions and weight are shown in
Figure 47. The dynamotor unit should be mounted in
the proper position to allow access to the relay-
fuse box, keeping in mind that the length of the
leads from the battery to the dynamotor unit must be
as short as practicable. This unit when operated in
conjunction with Radio Transmitter BC-375-E draws
from 20 to 30 amperes. No. 6 AWG, or larger con-
ductor, should therefore be used for these leads in
order to keep the voltage drop at a minimum. Mount-
ing FT-107 should be securely attached so that the
dynamotor unit cannot be torn loose by acceleration,
vibration, or shock.

After the dynamotor unit is clamped securely
to Mounting FT-107 by means of the four snap-slide
catches, Plug PL-59 and Plug PL-61 of the applicable
cords should be plugged into Socket SO-39 and Socket
S0O-41, respectively, on the dynamotor unit. The
primary leads from the battery or junction box should
then be clamped securely to the proper binding posts
on the dynamotor unit terminal board.

c. Cords

The cords or plugs and cordage to be used
with the various radio sets are listed in the parts lists
for same.

d. Antennas

Because of the wide variety of antennas in
the radio sets of which Radio Transmitter BC-375-E
is a part, no specific details will be given for antenna
installations. However, the following general pre-
cautions should be observed:

(1) The antenna and ground leads should be
made as short as possible, except where the length
of lead-in is definitely determined by the place-
ment of radio set and antenna.

(2) Antenna leads should be insulated to with-
stand radio-frequency potentials as high as 5000
volts.

(3) Antenna leads should be so placed that oper-
ating personnel will not come in contact with them
during normal operation of the equipment. Points
accessible to personnel should be covered with
steatite beads.



(4) Ground connections should have as low
a resistance as possible. In aircraft installations the
ground path should be well tonded. The GND
post should always be connected to the ground
system by a short lead, allowing, of course, for
flexure due to vibration and shock. A link will be
required between posts LOADING A and LOAD-
ING B when Antenna Tuning Unit BC-306-A is not
used. This antenna tuning unit is not recommended
when frequencies above 800 kilocycles are used.

(5) Antenna leads between the antenna and the
radio transmitter and between the radio transmitter
and the receiver should be located as far as possible
from any primary wiring of the airplane. This ap-
plies especially to the wiring of the dynamotor unit
and is necessary in order of decrease the pickup of
electrical interference by the antenna circuit wiring.

e. Antenna Tuning Unit BC-306-A

This tuning unit is provided with Mounting
FT-142. It should be mounted so that the tuning
controls will be accessible during operation. It is
desirable that the length of leads between the radio
transmitter and the antenna tuning unit be kept at a
minimum and that the leads be well insulated. Out-
line dimensions and weight are shown in Figure 44.

For operation on frequencies above 400 kilo-
cycles, terminals A—TRANS. and B—ANT. on the
antenna tuning unit are connected to LOADING
TERMINALS A and B respectively on the radio
transmitter. For operation on frequencies below 400
kilocycles, a jumper is placed across LOADING
TERMINALS A and B on the radio transmitter.
Terminal A—TRANS. on the antenna tuning unit
is then connected to the antenna post, marked
ANT on the radio transmitter while the antenna
connection is made to terminal B—ANT. The post
marked GND on the antenna tuning unit should
always be connected to the radio transmitter ground.

f. Reel RL-30-B and Connector Clamp MC-163

The reel should be mounted in such a position
that the crank is readily accessible and the counter
is visible. In order to prevent excessive ‘‘piling’’ when
the wire is being reeled in, the reel should be mounted
at least six inches above the fairlead and so placed
that the point at which the antenna wire leaves the
spool is in line with the axis of the fairlead, that is,
for best operation there should be no bends in the
antenna wire between the point where it leaves the
reel and the far end of the fairlead. The four mounting
bolts can be inserted in the reel base through the hole
provided in the web of the spool. Unless the mounting
screws themselves are grounded, a heavy grounding
wire or strap should be clamped under the nut of one
of the mounting screws for the purpose of thoroughly
grounding all metal parts of the reel.
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To fasten the antenna wire to the bottom of
the spool channel it is first necessary to remove the
spool cover by withdrawing it forward over the spool.
This can best be done by placing the fingers of both
hands on opposite sides of the cover and pressing on
the spool with the thumbs. The end of the wire should
be looped under the anchor pin in the spool hub and
then twisted around the wire proper a few times. The
twisted loop should then be placed in the groove
and all of the wire wound on the spool by turning the
crank in a clockwise direction. At this point the cover
should be replaced by passing the wire through the
slot opposite the wire opening and pushing the cover
over the spool until it rests against the flange on the
back plate. The cover should now be rotated so that
the wire from the fairlead to the spool will not rub
the edges of the wire opening in the cover either when
the spool is full or nearly empty. The counter should
now be set to zero. This should be done each time the
reel is used in order to reduce the error in the reading
caused by irregularities in winding.

Electrical connection to the radio transmitter
is made by means of Connector Clamp MC-163, the
installation of which is as follows:

(1) Remove the brass bushing from Connector
Clamp MC-163 by loosening screw in top of cover
and fasten the antenna lead from the radio trans-
mitter to this bushing by means of the screw pro-
vided.

(2) Replace the bushing in cover and place the
connector over the top of the fairlead, clamping
it into place by means of the screw in the side of the
cover.

(3) Wind the desired amount of Wire W-106
or Wire W-106-A on the spool and feed the free end
through the connector clamp and fairlead until it
touches the ground below the airplane.

(4) Connect the free end of the wire to the cable
loop on Weight WT-7-A or Weight WT-7-B. Con-
siderable care should be taken in making the con-
nection between the antenna wire and the weight
cable in order that the joint will run smoothly
through the connector clamp when the antenna is
being let out or reeled in. The loop formed in the
antenna wire should be as small as practicable and
the section where the antenna wire is twisted back
upon itself should be tapered and made short as a
safe joint will permit.

(5) Wind up the antenna wire in the reel until
Weight WT-7-A or Weight WT-7-B rests securely in
the fairlead socket. Let out the reel in approximately
ten feet of the antenna several items (have someone
pull lightly on the weight to keep the antenna wire
tight) to insure that the connector clamp is work-
ing properly and that the joint between the antenna
wire and weight cable runs smoothly through the
clamp.
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Fairlead Extension F-9 is used when the
standard Fairlead F-S is not long enough. It consists
of Coupling MC-161 and a 36-inch length of standard
phenolic tubing of the same cross section as the tube
of Fairlead F-8. The extension is installed by slipping
Coupling MC-161 over the top of the fairlead tube so
that it covers approximately 3 inches of the tube and
then securing it in place by means of one of the clamps
provided. The tubing may then be clamped into the
coupling by means of the remaining clamp. This
tubing may be cut to fit a particular installation, or
more than one extension may be used if required.

g. Interconnection with Radio Receiver in Aircraft

It 1s necessary, in order to minimize receiver
noise, that the cord shields be well grounded, and so
supported that they cannot rub on other cords or metal
surfaces. In order that the radio receiver and the
radio transmitter operation will be co-ordinated wires
21 and 22 of Plug PL-64 must be connected in series
with the receiver plate supply. These wires are shown
on Schematic Diagram Figure 49 and are marked
“Key Relay Arm”” and “Key Relay Back.”

11. PREPARATION FOR USE
After installation and before the equipment is

Power amplifier
Tube VT-4-C

Master .
oscillator— —
Tube VT-4-C

Speech ]
amplifier —
Tube VT-25

o3
Calibration
reset port

o2 _.
interlock

Transmitter
Tuning unit
TU-5-B

FIGURE 8.

put into operation, the circuits of all cords and exter-
nal wiring should be checked to insure compliance
with the circuit diagram and the applicable inter-
connection diagram. This circuit check should be
made with all plugs removed from the sockets in the
radio transmitter and power unit to determine that
all cord and junction box connections are made as
indicated on the diagrams. A voltmeter and battery
may be used for this purpose. The plugs should be
replaced in their respective sockets after this check.

a. Radio Transmitter BC-375-E

The following procedure is recommended for
preparing the radio transmitter for use after installa-
tion:

(1) Remove Plug PL-539 from the radio trans-
mitter. Caution: Do not handle the unused plug.
(2) Remove the tube compartment shield and
insert the tubes. From the front of the radio trans-
mitter, progressing from left to right, the tubes are
as follows: (See Fig. 8)
Speech Amplifier; Tube VT-25
Master Oscillator; Tube VT-4-C
Power Amplifier; Tube VT-4-C
Modulator; Tube VT-4-C
Modulator; Tube VT-4-C

Modulator
[—' Tube VT-4-C

Modulator
| Tube VT-4-C

Rapio TRANSMITTER BC-375-E TUBE COMPARTMENT SHIELD REMOVED AND TRANSMITTER

TuNING UNIT TU-5-B BEING INSERTED

8



(8) Filament Adjustment: (This radio transmit-
ter is for d-c operation only).

(a) Remove all links from the filament resis-
tor connection board. See Figure 9.

(b) Assuming that the primary source voltage
is 28 (the terminal voltage of a 24-volt storage
battery under charge), place the 24 V./28 V.
switch in the tube compartment in the 28.0 volt
position.

(¢) Set the TONE-CW-VOICE switch on
C.W. and the filament voltmeter switch on CW
FIL.

(d) Place the OFF-ON switch in the ON
position. This should start the dynamotor and
apply filament supply potential to the radio
transmitter, but not to the tubes. With a screw-
driver or a short piece of copper wire, No. 12
B & S or larger, connect between adjacent studs
on the 28 V. and CW FILAMENT rows. The
CW filaments will light and the filament volt-
meter read. Repeat this until the two studs are
found, that when connected, will cause the fila-
ment voltmeter to read 10 volts. Then place the
OFF-ON switch in the OFF position and con-
nect a link between the two studs just selected.

(¢) Set the TONE-CW-VOICE switch on
VOICE and the filament voltmeter switch on
MOD. FIL. Repecat the operation (4) for the 28
V. and MOD. FILAMENT rows of studs.

(f) Again place the OFF-ON switch in the
ON position. Set the filament voltmeter switch
on CW FIL. (TONE-CW-VOICE switch on
VOICE). The CW filament voltage will now be
less than 10 volts. In the same manner, connect
between the adjacent studs of the COMP. and
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CW FILAMENT rows until the filament volt-
meter again reads 10 volts. The OFF-ON switch
may then be placed in the OFF position and the
link fastened in the proper place.

(g) Cut off the charging generator, place the
24 volt/28 volt switch in the 24-volt position and
in a similar manner to the preceding select the
proper studs on the 24 V. and CW FILAMENT
rows and the 24 V. and MOD. FILAMENT rows
so that the filament voltmeter will indicate 10
volts in either position. As now adjusted the
filament voltages will not require further adjust-
ments unless the cable lengths or charging rates
are changed. Ordinarily, in aircraft installations,
a battery-charging generator is used at all times.
The 24 volt/28 volt switch should accordingly be
placed in the 28-volt position.

If it is desired to check the operation of the
radio equipment, when the charging generator
is below operating speed, this switch should be
changed to the 24-volt position since operation
at low voltage will reduce the life of the tubes.

(4) Replace Plug PL-59 in the radio transmitter.
Note: It will be noted that the filament voltmeter
may read from 0.3 volt to 0.5 volt lower when the
radio transmitter key is closed and plate current is
being drawn. This is a normal condition of the radio
transmitter circuits and should be ignored, providing
the above filament adjustments have been made
correctly.

b. Dynamotor Unit PE-73-C

Before being used for the first time, it is
recommended that the end bells of the dynamotor
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be removed to make certain that the armature rotates
freely in its bearings, and a check should be made to
determine how much time has elapsed since the dyna-
motor unit was last serviced. If this time exceeds five
months, follow the lubrication instructions appearing
in paragraph 20b. Do not lubricate more often or add
more lubricant than is specified in those instructions.

The voltage at the input terminals of the
dynamotor unit must be 28 volts in order to obtain
rated power output from the radio transmitting
equipment.

12. OPERATION

a. At High Altitudes

Radio Transmitter BC-375-E and associated
equipment may be expected to give satisfactory
service on CW at all altitudes up to 27,000 feet. On
TONE and VOICE however, insulation breakdown
may be experienced with Transmitter Tuning Unit
TU-8-B (6200-7700 kc) above 25,000 feet and with
Transmitter Tuning Unit TU-9-B (7700-10,000 kc)
above 19,000 feet. These altitude limitations may be
exceeded slightly by care in tuning and by carefully
guarding against accumulation of dust and other
foreign matter in the equipment. Complete assurance
of effective operation between 6200 and 10,000 kilo-
cycles at altitudes between 19,000 and 27,000 feet
may be had on CW alone. Transmitter Tuning Unit
TU-26-B may be expected to give satisfactory service
at all altitudes up to 15,000 feet.

b. Transmitter Adjustment

WARNING: OPERATION OF THIS
EQUIPMENT INVOLVES THE USE OF HIGH
VOLTAGES WHICH ARE DANGEROUS TO
LIFE. OPERATING PERSONNEL MUST AT ALL
TIMES OBSERVE ALLSAFETY REGULATIONS.
DO NOT CHANGE TUBES OR MAKE AD]JUST-
MENTS INSIDE EQUIPMENT WITH HIGH
VOLTAGE SUPPLY ON. DO NOT COMPLETE
OR MAINTAIN ANY CONNECTION BETVVEEN
RADIO TRANSMITTER AND DYNAMOTOR
UNIT UNLESS ALL SHIELDS ON THE TRANS-
MITTER ARE IN PLACE.

Assuming that the installation and prelimi-
nary adjustments have been made in accordance with
the foregoing instructions, the following operating
procedure is recommended. Some of these adjustments
need be made only at the time of installation.

Under no conditions should any of the switches
on the radio transmitter or tuning unit be changed
with the key or microphone button depressed. Insure
that all switches position correctly; do not attempt to
leave switches between points. Failure to observe this
procedure causes undue arcing of the switch and
severe strain on the vacuum tubes.
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(1) CW Operation: Select the transmitter tuning

unit for the desired frequency. CW operation may
then be obtained as follows:

(a) Place the TONE-CW-VOICE switch on
CwW.

(b) From the calibration chart on the front
of the transmitter tuning unit, set the BAND
CHANGE SWITCH A, the M-O TUNING
control and the P-A TUNING control for the
desired frequency, and set the ANT. COU-
PLING SWITCH D on Point 1. (It should be
remembered that the band change switch does
not appear on Transmitter Tuning Units TU-7-B
to TU-10-B inclusive.)

(¢) Place the OFF-ON switch in the ON
position, The dynamotor should now start and
the M-O and P-A filaments will light. In case re-
peated failures of Fuse FU-22 are encountered
and if such failures persist after compliance with
instructions pertaining to Dynamotor Unit
PE-73-C, it is recommended that Fuse FU-22
be removed from the relay-fuse box and one
extra Fuse Link M-168 inserted in the fuse
cartridge. Fuse FU-22 will then have two fuse
links in it and should be replaced in the relay fuse
box of the dynamotor unit. In no case should
the use of more than two fuse links be attempted.

(d) Press the TEST KEY or the transmitting
key. The vacuum tubes will now draw plate
current as indicated by the TOTAL PLATE
CURRENT meter. The P-A tuning should be
checked immediately for resonance by varying
the control slightly until a minimum total plate
current is indicated. When the P-A circuit is
properly resonated, the total plate current will be
from 80 to 110 milliamperes.

(¢) The antenna should next be tuned to
resonance. Because a wide variety of antennas is
possible, no specific instructions for antenna
tuning are given other than instructions to
effect antenna resonance by means of the con-
trols provided on the radio transmitter, and on
the antenna tuning unit whenever the latter is
in use. The subject of ANTENNA CIRCUITS
is considered more in detail in paragraph 12c of
this instruction book, and should be referred to
in preparation for operation of the equipment.

(f) Antenna resonance is indicated by a read-
ing of current on the ANT. CURRENT meter
and by an increase in total plate current. The
increase in plate current is the more sensitive
indication of approaching antenna resonance.
When the antenna is tuned to resonance, the
total plate current reading will be somewhat
higher than the off-resonance value. If the plate
current is below 200 to 220 milliamperes, the
coupling to the antenna should be increased by



placing antenna coupling, control D on a higher

point and the antenna circuit retuned. When

finally adjusted the total plate current should
read from 200 to 220 milliamperes. If necessary,
detune the antenna circuit slightly keeping the

P-A dial, control C, in resonance to keep within

the plate current limits.

(g) The equipment is now delivering rated
power output, and the transmission may be carried
on by operating the transmitting key. In order to
shut down the equipment, it is necessary only to
place the OFF-ON switch in the OFF position.
(2) Voice Operation: Assuming that the equip-

ment has been placed in operation on CW, the
following procedure is recommended for obtaining
VOICE operation. Note the value of total plate
current for CW operation. Then place the TONE-
CW-VOICE switch in the VOICE position, and by
means of the MOD. BIAS adjustment in the tube
compartment, adjust until the total plate current
with the microphone switch depressed is approxi-
mately 20 to 35 milliamperes higher than for CW.
The modulator tubes are now biased nearly to cutoff
for proper Class B operation, and radiophone com-
munication may be carried on by speaking into the
microphone. It will be noted that the total plate
current increases when the microphone is spoken
into. This increase is due to current drawn by the
modulator tubes. With sustained normal level of
speech impressed on the microphone, the plate
current should rise to a peak of approximately 300
milliamperes. If this value is not obtained, the IN-
PUT LEVEL control in the tube compartment can
be adjusted until the proper amount of modulation,
as indicated by the correct plate current, is obtained.

(3) Tomne Operation: After the equipment has
been adjusted for VOICE operation, it is necessary
only to place the TONE-CW-VOICE switch on
TONE for proper tone telegraph operation. The
total plate current on TONE will be between 300
and 350 milliamperes.

(4) Speech-amplifier Bias: The correct speech-
amplifier bias will usually be found between 6.0 and
7.5 on the S-A BIAS adjustment dial. Settings
in this range will normally give the proper speech-
amplifier plate current and optimum side-tone
frequency on all tuning units. It will usually be
found that the speech-amplifier bias settings on
radio transmitters received from the factory will re-
quire no adjustment.

() Side Tomne in Aircraft Set: 1f the receiver
circuits have been properly co-ordinated with the
radio transmitter, the receiver control circuit
will operate each time the transmitting key or
microphone switch is closed, and the radio trans-
mitter side tone will be supplied to the headset.
When the key or the switch is opened, the receiver
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again becomes operative, thus allowing break-in
operation. The SIDE TONE level control, located
in the tube compartment, is used tc adjust side
tone to a suitable value for any particular installa-
tion. Positions 1 and 2 are used for low-level and
high-level side-tone signals for the low-impedance
headsets (those with the red plug PL-354). Positions
3 and 4 are used for low-level and high-level side-
tone signals for the high-impedance sets (those with
the black plug PL-54). The operator should deter-
mine the type of headset to be used and select the
correct side-tone switch position accordingly.

(6) Calibration Reset: Due to necessary manu-
facturing tolerances, the interelectrode capacity of a
vacuum tube varies between limits fixed for each
particular type of tube. Since the tube capacitance
is an appreciable part of any master-oscillator
circuit, it is impossible to make up a calibration
chart which will be exactly accurate for all tubes
whose capacitances are within the allowable limits.
For this reason Radio Transmitter BC-375-E is
provided with a calibration reset capacitor which
enables the operator to reset the transmitter
frequency to correspond with the calibration chart
when the set is first placed in operation and there-
after whenever the master-oscillator tube is
changed. A heterodyne frequency meter or other
standard of frequency is required. The procedure
is as follows:

(@) With the transmitter tuning unit for the
highest available working frequency placed in
the radio transmitter, tune the radio transmitter
for CW operation on one of the calibrated fre-
quencies at the high frequency end of the band.
Use Transmitter Tuning Unit TU-10-B for fre-
quency 11,800 ke, if available. (Approach the cal-
ibrated point by proceeding from a lower dial
reading to a higher one.)

(b) Allow radio transmitter to warm. The
operator will obtain the most accurate results
by allowing the transmitter to ‘“warm up’’ for
a period of at least 20 to 30 minutes before set-
ting the calibration reset capacitor or checking
the calibrated transmitter frequency.

(¢) Place the frequency meter in operation
and adjust it to the frequency indicated on
the transmitter calibration in accordance with
the operating instructions and calibration chart
furnished with the frequency meter. The cali-
bration accuracy of this frequency meter should
be 0.01 per cent, or better.

(d) Open the calibration reset port, located
on the front panel, between the TEST KEY
and TONE-CW-VOICE switch, insert a screw-
driver, and rotate the calibration reset capacitor
until the transmitter frequency coincides with
that of the frequency meter or standard.
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(e) Close the calibration reset port.

The radio transmitter calibration is now reset
for any tuning unit of the same order number and
serial number as the radio transmitter and the
accuracy of calibration will be within 0.05 per cent
plus the accuracy of the standard. The calibration
must be checked in this manner each time the M-O
tube is changed.

¢. Antenna Circuits

The antenna is, in general, a system of con-
ductors which when excited by a radio-frequency
voltage, sets up an electromagnetic and electrostatic
field causing a component of this field to travel away
from the antenna with the velocity of light.

The radiation characteristics of antennas
directivity and radiation efficiencies are determined
by their physical shape and location with respect to
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FIGURE 10. ANTENNA REACTANCE CURVE

other bodies. In aircraft, since there is no wide latitude
in physical design of fixed antennas, the problem
becomes mainly one of determining the best methods
of operating available designs.

It is necessary first to determine how the
antenna impedances vary at the operating frequencies
in order that the loading facilities may be properly
used. The reactance of an antenna may be approxi-
mated from the theory of transmission lines in which
uniformly distributed inductance and capacitance
are assumed, resistance and insulator leakage being
neglected.

Selecting a certain length of antenna and
plotting its reactance variation with frequency, we
obtain repeating cotangent curves. It may be seen
that at certain frequencies the reactance becomes
zero. Under these conditions, the antenna is ‘‘reso-
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nant,”’ analogous to a simple-series circuit tuned to
resonarnce.

It may be noted that the ‘‘series’”’ resonant
points occur at all odd multiples of the first resonant
frequency, which is called the fundamental frequency.
The fundamental frequency, the third harmonic, and
the fifth harmonic, all points of zero reactance,
correspond to a voltage distribution along a simple
vertical wire of ‘‘quarter-wave,” ‘‘three-quarters
wave,” and ‘‘five-quarters wave.”” Antennas of this
type, operated at zero or low reactances, arc com-
monly called “current fed’’; that is, they require low
driving voltages for their operation.

At even multiples of the fundamental fre-
quency, it may be seen that the antenna reactance is
very high. Operation at the second and fourth har-
monics corresponds to ‘‘half-wave’ and ‘“‘full-wave’’
operation. Under these conditions, antennas are
“voltage fed’; that is, they require high driving
voltages.

The resistance component of the antenna im-
pedance is made of two parts: radiation resistance
which represents the radiation of power or waves
away from the antenna and which is productive of a
useful result; and loss resistance which is a combina-
tion of losses due to conductor and ground resistance,
and to dielectric hysteresis. Loss resistance performs
no useful function and every effort should be made
to maintain it very small in comparison with the
radiation resistance. The efficiency of an antenna
with respect to radiation of power may be expressed
as the ratio of radiation resistance to total antenna
resistance.

Antenna resistance varies over wide limits
with frequency. The resistance values approach very
high values at the even harmonics, and minimum
values at the odd harmonics. It is thus seen that the
operation of a transmitter over a wide frequency band
requires that the radio transmitter be capable of
providing a considerable range of output voltages.
This is accomplished in each transmitter tuning unit
by a six point ANT. COUPLING SWITCH, control
D. In order that the voltage range required be kept at
minimum, antennas are usually ‘‘resonated,” that is,
they are series tuned by either inductance or capac-
itance, as may be necessary, so that the required
output voltage range depends only on the antenna
resistance variation over the desired frequency range.

When operating antennas at frequencies lower
than their fundamental, or odd harmonics, they ap-
pear to the antenna tuning equipment as a capacitance
in series with a resistance. In order to balance out this
capacitive reactance, it is necessary to load the an-
tenna by means of an inductance, the reactance of
which is made equal to that of the apparent antenna
capacitance. For operation of antennas at frequencies



higher than their fundamental and odd harmonics,
the converse is true, a capacitance in series with the
antenna being necessary in order to balance the
apparent antenna inductive reactance.

In most cases, except where 3/4 and 5 4 wave
trailing wires are used for high frequencies, antenna
operation will be around the fundamental frequency.

In general, it may be said that if antennas are
operated so that their effective length is an appreciable
percentage of the operating wavelength, they will have
marked directive properties. This corresponds to
operation near to and higher than the fundamental
frequency. When antennas are operated at frequencies
much lower than the fundamental, the ratio of radia-
tion to total resistance is less favorable, but the
directive propertics are not nearly so evident. The
fundamental frequency of an antenna depends mainly
on its effective length including the ground lead.
Fundamental frequencies in the range 2500-7000
kilocycles will be the most common with the usual
types of fixed antennas, while fundamentals as low
as 1500 kilocycles will be obtained with 200-foot
trailing-wire antennas.

The antenna tuning cquipment in the radio
transmitter is designed to feed antennas at any
frequency from 800 to 12,500 kilocycles. Over this
band of frequencies it is necessary to feed antennas at
above, and below their fundamental frequencies.
Therefore, the circuit and circuit constants are so
selected as to permit of both current and voltage
feed. A rotating inductor and a tapped inductance
provide the inductive reactance variation. A variable
capacitor provides the variation in capacitive react-
ance and also serves as coupling impedance for voltage
feed. Controls governing the variation in inductive
or capacitive reactance are so arranged that induc-
tance or capacitance are increased with increase in
dial reading.

With the ANT. CIRCUIT SWITCH, N, on
position 1, the radio transmitter works into a simple
" series resonant circuit, in which the high voltage built
up across the antenna tuning capacitor is used to
‘“voltage feed” the antenna. This circuit is generally
used for high frequencies and fairly long fixed an-
tennas. The antenna feed circuit is maintained at
resonance by means of ANT. IND. TUNING, M,
while the voltage fed to the antenna is varied by
means of ANT. CAP. TUNING, O, and ANT.
COUPLING SWITCH, D. Feed circuit resonance
is indicated by the ANT. CURRENT meter. The
current in the feed circuit is adjusted by control D
and should not exceed 6 amperes. The step by step
tuning procedure is as follows:

(1) Set control O at some arbitrary scale reading.

(2) Resonate circuit by means of control M for a
maximum reading on ANT. CURRENT meter.

(3) Adjust control D so that antenna ammeter
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reads below 6 amperes.
(4) Re-resonate circuit as in step (2).

Repeat the above procedure until the proper
loading (200-220 ma on CW) is indicated on the
plate ammeter. The lower the dial reading on control
M and the lower the reading on the ANT. CURRENT
meter, that it is possible to obtain at a given frequency,
the more power will actually be delivered to a given
antenna. The lower the reading on control M and the
lower the ANT. CURRENT meter readings, the less
the tuning circuit losses and thus morc useful power
is delivered to the antenna for radiation purposes.

With ANT. CIRCUIT SWITCH, N,
position 2, the radio transmitter works into a scries
resonant circuit where the antenna is ‘“‘current fed.”
The antenna circuit is resonated by mecans of ANT.
IND. TUNING, M, and ANT. CAP. TUNING, O,
as indicated by the ANT. CURRENT mecter. This
circuit is used generally for operation near the funda-
mental frequency of the antenna.

With control N on position 3, the radio trans-
mitter works into a series resonant circuit providing
“current feed” and inductive loading. The antenna
circuit is resonated by means of a continuously varia-
able rotating inductor, control M. This circuit is
used for operation below the fundamental frequency
of the antenna.

With control N on position 4, the antenna
circuit is identical with that obtained on position 3
except that an additional tapped inductance, con-
trolled by ANT. IND. SWITCH, P, is added in
series with the rotating inductor. This circuit is used
when the operating frequency is relatively far below
the fundamental frequency of the antenna.

It is recommended that the operator check the
possible resonance of coil, item 1170, at operating fre-
quencies above 4500 kilocycles. Although this coil is
not connected in the antenna circuit, the inherent
capacitive coupling may cause absorption of useful
radio-frequency power. Absorption may be casily
determined by placing control switch P at several
points while watching the antenna current. Control
P must not be allowed to remain at a point which
indicates a decrease in antenna current. In general,
it will be found that no difficulty will occur if the
following points are used:

on

“P” Switch

-

Transmitter ‘

Tuning Unit Position
TU-7-B f 2
TU-8-B | )
TU-9-B i )

‘ D

TU-10-B
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The antenna resonance is then made in the
usual manner using controls M, N, and possitly O.

For operation in the frequency range of 150
to 800 kilocycles, the externally connected Antenna
Tuning Unit BC-306-A is used. This unit contains
the nccessary inductive reactance to resonate speci-
fied antennas at frequencies well below their funda-
mental. The wvariation in inductive reactance is
provided by the ANTENNA VARIOMETER
SWITCH, control E, and the ANTENNA VARIOM-
ETER, control F. The proper connections are de-
scribed in the sectionon INSTALLATION. In general,
it will be necessary to use Antenna Tuning Unit
BC-306-A with Transmitter Tuning Unit TU-26-B,
i.e., 200 ke to 500 ke.

Under some conditions it may be ound that
one coupling tap will not give sufficient loading while
the next higher tap will give overloading of the radio
transmitter. In this case use the higher coupling tap
by slightly detuning the antenna circuit and keeping
the P-A dial, control C, tuned to a minimum plate
current until the normal transmitter loading of 210
to 220 milliamperes total plate current is obtained.

When operating into antennas of the trailing
wire type it is advisable that the antenna circuit be
resonated by adjusting its length as close as possible
to the 14 or 34 wave point. This type of operation
results in the removal of all transmitter tuning equip-
ment from the antenna circuit and results in greatly
increased antenna power. For this type of operation
the antenna circuit switch, control N, should be
placed on position 3 and the antenna loading coil,
control M, set at zero. The antenna is then resonated
by.adjusting its length to a point that results in a
maximum of antenna current. Coupling control D
should be set so as to give normal plate loading and
control C should be tuned for minimum plate current
The approximate ‘ength of wire required for various
operating frequencies is given in part e. below.

d. Dynamotor Unit PE-73-C

Starting and stopping of the dynamotor unit
is control'ed by the OFF-ON switch at Radio Trans-
mitter BC-375-E or remotely by a switch which may
be wired to point 20 of Plug PL-64

When operated at full-rated load continuously
for 14 hour the temperature rise of the dynamotor
will not exceed 55 degrees Centigrade. However, if
the dynamotor is operated for a greater length of
time, even at lighter loads, without being allowed to
cool off, its temperature will continue to increase and
will ultimately reach values which are injurious to the
insulation and may even burn out the windings. This
also applies to the starting relay. If it is desired to

operate the dynamotor unit continuously at full load
for a pericd greater than 14 hour (such as for testing
purposes in the laboratory) the end bells of the dyna-
motor and the cover of the relay-fuse box should
first be removed. The dynamotor unit can then be
operated at rated load continuously for any period of
time without injurious heating. Care should be exer-
cised to place guards around the dynamotor unit
when operated in this manner so that operators cannot
come in contact with exposed high voltages. When
operated in conjunction with the radio transmitter
the dynamotor unit operates at practically zero
load unless the key or microphone switch is closed.
Continuous operation under this condition will not
result in over-heating although the radio transmitter
should be turned off whenever possible between
periods of transmission.

e. Reel RL-30-B

Braking, locking and winding operations are
controlled from the crank on the reel. Normally the
reel is in the locked position such that the wire will
not unwind from the spool. Reeling-in is accomplished
by rotating the crank in a clockwise direction, as
indicated by the direction arrow “Wind” on the
nameplate at the center of the reel spool. A ratchet
mechanism on the spool prevents the wire from un-
reeling when the crank is released. By rotating the
crank in a counter-clockwise direction the braking
mechanism is released, thereby permitting the wire
to.be recled out. Braking force decreases gradually as
the handle is rotated through approximately the
first 40 degrees of its motion. Beyond this point and
up to the extreme limit of its motion the brake is
completely released and the spool is free to spin. The
speed of unwinding can be readily controlled by
regulating the braking effect with the crank. A spring
return on the crank automatically resets the brake to
the normal or locked position when it is released.

Tuning the antenna by adjusting its length
should be accomplished by allowing slightly more
wire than is necessary to run from the reel and then
reeling in slowly to obtain the proper length by
observing the resonant condition. During the reeling
out operation, care should be taken tha‘ all of the
wire is not unreeled. The speed with which the reeling
takes place would be sufficient to snap the wire if it
reached its ultimate length, causing a loss of both the
weight and wire.

WHEN UNREELING WIRE, NEVER AL-
LOW THE CRANK TO SNAP INTO THE LOCK-
ING POSITION WHEN THE SPOOL IS ROTAT-
ING RAPIDLY. THE SUDDEN STOP WHICH
WOULD RESULT MAY BREAK THE ANTEN-
NA WIRE AND PLACE UNDUE STRESS ON
THE REEL MECHANISM.
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The following table gives the approximate

antenna length for various frequencies as well as the
approximate counter reading when 250 feet of Wire
W-106 or Wire W-106-A is wound on the spool.

1/4 Wave 3/4 Wave
KC
Length | Counter | Length | Counter
(Ft) Reading (Ft) Reading
2000 123 108
3000 82 72
4000 62 54
5000 49 44 147 130
6000 11 36 123 108
7000 35 30 105 92
8000 31 28 93 82
9000 27 24 81 72
10,000 1 24 22 73 64

f. Operating Routine

The operating routine and type of transmission

to be used will be governed by tactical requirements.
The following recommendations are given, however,
to assist in routine operation of equipments:

(1) Complete equipment operation should be
checked before the start of any mission.

(2) Make certain that spare fuseholders are
filled with good fuses, and that spare tubes (if
carried) are in good condition.

(8) The transmission range of the equipment on

CW is considerably greater than on VOICE. If
distance, atmospheric noise, etc., make voice
communication difficult, changing to TONE or
CW will probably improve communication.
- (4) Incase of failure of one or two Tubes VT-4-C
with no spares on hand, CW communication can
be carried on by inserting the good tubes in the
M-O and P-A sockets. CW operation can also be
maintained when Tube VT-25 is removed, al-
though no sidetone will be supplied in this event.

13. SUMMARY COVERING NORMAL OPERA-

TION
Although the normal operation of this equip-

ment i1s extremely simple after the correct installation
has been made, 1t 1s well to study the proper sequence
of various equipment procedure as summarized in the
following paragraphs. It is assumed that the installa-
tion has been tested and all circuits are normal.

THE KEY OR MICROPHONE BUTTON

DO NOT CHANGE ANY SWITCHES WITH
DE-

PRESSED.

e
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a. To start the equipment: snap the OFF-ON
switch to ON. The dynamotor will start and the
filaments will light. Unless the TONE and VOICE
emissions have been adjusted, start up initially as
given below. To control carrier depress the key.

b. To stop the equipment: open the key, then
place the OFF-ON switch in OFF.

c. To change frequencies: select the required
tuning unit and place in the radio transmitter.
Place the MO dial, BAND SWITCH (if any),
and the PA dial on the desired calibrated fre-
quency as given on the calibration chart. Place the
emission switch on CW, start up the radio trans-
mitter and immediately check the PA dial for
minimum plate current as indicated on the TOTAL
PLATE CURRENT meter. Resonate the antenna
circuit and load to a total plate current of 210 to
220 milliamperes with the P.A. dial resonated, i.e.,
always tuned to a minimum plate current. Proceed
to key the carrier on CW or select the other types
of emission as given below.

d. To select any available type of emission: start
up the radio transmitter and tune for C.W. trans-
mission first as given under ¢; then open the key and
place the TONE-CW-VOICE switch on VOICE.
Remove the tube shield and adjust the MOD.
BIAS control after key is depressed until the total
plate current reads 20 to 30 milliamperes above
the CW value. Proceed to control carrier by micro-
phone button and modulate by voice. Adjust the
side tone signal to the desired level by means of the
SIDETONE control located in the tube compart-
ment. Adjust the voice level by the INPUT LEVEL
control so the total plate current reaches 300 to 350
milliamperes on peaks of sustained voice.

e. For tone transmission: the operator must
always adjust radio transmitter for VOICE, first.
Then open the key, place the selector switch on
TONE and proceed to key carrier as in CW.

f. To increase power output: go to a higher
number on the ANTENNA COUPLING SWITCH,
control D, at the same time keeping the P.A. dial,
control C, and the antenna circuit in resonance.
Power may be increased until a CW plate current
of 220 ma. at 28 volts input is reached.

g. To decrease power: go to a lower number on
ANTENNA COUPLING SWITCH, control D,
at the same time keeping the P.A. dial, control C,
and the antenna circuit in resonance.

h. It should be noted that the CW power output
may be increased or decreased in the above manner
from the value of plate current with the antenna
circuit open to the full load rating of 220 milli-
amperes. However, the TONE and VOICE carrier
power SHOULD NOT BE INCREASED OR
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DECREASED. Unless the TONE and VOICE
carriers are adjusted as given under steps d., and
e., page 15, distortions will result. Also, the mis-
adjustment may cause arc-overs which would
damage the equipment.

i. Toresettothe calibration chart after changing
of the M-O tube, etc., start the radio transmitter
on the highest frequency of the highest frequency
tuning unit available. Warm up the radio trans-
mitter on CW key locked for 25 to 30 minutes

16

The tube shield must be in place. Listen to the
calibrated frequency on a suitable accurate hetero-
dyne frequency meter and adjust the radio trans-
mitter to zero beat by means of a screw driver
inserted into the reset port on the left front of the
radio transmitter panel. This should bring the
radio transmitter back to calibration and all other
frequencies should be within 0.05 per cent. For
greater accuracies reset as above to the exact
frequency desired.
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SECTION III—-FUNCTIONING OF PARTS

14. RADIO TRANSMITTER BC-375-E

In order that the theory of the principal
component units may be better understood, the
complete circuit has been broken down into several
simplified circuits as shown on the functional dia-
grams which follow. Each basic circuit will be de-
scribed in detail.

The radio-frequency circuit of the radio
transmitter (see Figure 11) is of the conventional
master-oscillator and power-amplifier type. The audio-
frequency circuit consists of a speech amplifier and a
Class B audio-frequency modulator which applies
plate modulation to the Class C radio-frequency
power amplifier: When operating on TONE, the
speech amplifier is converted into an audio-frequency
oscillator which supplies grid excitation at a fre-
quency of approximately 1000 cycles to the modulator
tubes.

Side tone for monitoring purposes is supplied
during VOICE, TONE, and CW operation. CW

side tone is obtained by the use of the speech-amplifier
tube as an audio oscillator.

The master-oscillator and power-amplifier
radio-frequency circuits are built into the transmitter
tuning units, of which 10 are required to cover the
complete frequency range of the equipment.

The master-oscillator circuit is of the ‘‘series
fed” type, either capacitively or inductively coupled
to the power amplifier depending on the tuning unit
in use. Assuming that Transmitter Tuning Unit
TU-8-B (6200-7700 kc) is in place in the radio
transmitter, the radio transmitter circuits will be
discussed in detail (see Figure 11).

The tapped coil 801 and the capacitor 802
comprise the radio-frequency oscillating circuit.
Both the coil and the capacitor are thermally compen-
sated to reduce frequency variation due to changes
in ambient temperature. Capacitor 802 is provided
with a front of panel control (B) by means of which
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the oscillator may be adjusted to the desired fre-
quency. The center tap on the coil determines the
master oscillator grid excitation. The coil is also
tapped an equal number of turns on either side of this
center tap. The lead connecting to capacitor 805
furnishes the power-amplifier P-A grid excitation.
Master-cscillator M-O grid excitation 15 taken
through capacitor 803, which blocks the plate voltage
off the grid circuit. Resistor 1183 and choke 1184 in
parallel are connected in series with the grid to pre-
vent the generation of parasitic oscillations. Plate
power for the m.o. is fed to the tuning unit through
r-f choke 1106, which, with capacitor 1105 prevents
rf from flowing into the power supply.

Resistor 1109 is the M-O grid leak which
provides the required operating bias for the M-O
tube from the rectified grid current. Capacitor 1108
is an r-f by-pass. Grid choke 804, in conjunction with
resistor 1109, serves as the necessary direct current
path from the grid to filament, maintaining a high
impedance to the r-f grid excitation.

Capacitor 1104 is the calibration reset, by
which the master-oscillator frequency can be adjusted
to correspond to the calibration whenever the oscil-
lator tube is changed. Capacitor 1103 provides ther-
mal compensation for frequency drift normally
caused by warmup and variation of ambient tem-
perature of the oscillator tube.

The P-A tank circuit consists of coil 821 and
variable capacitor 822. This capacitor has a panel
control (C) for tuning the tank circuit to resonance.
The P-A grid receives excitation through capacitor
805 from the M-O tank. Capacitor 805 also isolates
the M-O plate voltage from the p-a grid. The p-a
grid bias is obtained from the flow of rectified grid
current through resistors 1112, 1113, and 1114.
Choke 806 provides a low impedance path for the
d-c grid current but a high impedance path at radio
frequencies. Plate power for the PA is fed to the
tuning unit through choke 1118, which with capacitor
1117, prevents r-f current from flowing into the
power supply.

The neutralizing capacitor 807 forms a part
of a bridge circuit including the power-amplifier
grid-to-plate capacitance. Balancing of this circuit
by means of capacitor 807 prevents any reaction of
the power amplifier on its grid-input circuit, thus
eliminating the possibility of self-oscillation of the
amplifier. All radio transmitter tuning units are
properly neutralized at the factory, and should never
require adjustment in service unless the setting is
accidentally disturbed. Instructions for making the
neutralization adjustment are given in the ‘‘Service
Notes’ included in this instruction book.

The PA is inductively coupled to the antenna
circuit by means of the tapped inductance 823; the
taps on which are selected by a panel-controlled tap

switch 824 labeled ANT. COUPLING SWITCH, D.
Sufficient variation in coupling is provided to allow
operation into a wide range of antenna resistances.

The operation of the other types of trans-
mitter tuning units is very similar to that described
above, the only difference being in the methods by
which the M-O and P-A circuits are tuned over their
respective frequency bands. A detailed discussion of
the circuits involved is included in the description
of the transmitter tuning units later in these instruc-
tions.

The antenna tuning equipment and circuits
provided in the radio transmitter are designed for
operation with aircraft antennas at frequencies above
800 kilocycles. Rotating inductance 1167, control M;

POSITION OF
CONTROL "N"

FiGURE 12. RaDIO TRANSMITTER BC-375-E,
FUNCTIONAL DIAGRAM OF ANTENNA TUNING CIRCUITS

inductance 1170; switch 1198, control P; variable
capacitor 1169, control O; switch 1168, control N;
and r-f ammeter 1166 comprise the antenna tuning
equipment which is included in the radio transmitter
unit. These parts may be connected to form four
different antenna feed circuits corresponding to the
four positions of the ANT. CIRCUIT SWITCH,
control N, symbol 1168. Figure 12 shows four simple
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line diagrams, marked (1) to (4) respectively, which
indicate the type of antenna tuning circuit provided
for the correspondingly numbered positions of control
N. With this switch in position (1), the radio trans-
mitter works into a simple series resonant circuit
consisting of the tuning inductance 1167, control M,
and the tuning capacitor 1169, control O; with the
antenna ammeter indicating the current in the
resonant circuit. The high voltage built up across
the tuning capacitor is used to voltage feed the
antenna. With control N in position (2), the tuning
inductance and tuning capacitor are connected in
series with the antenna permitting operation near the
fundamental frequency of the antenna, i.e., where
only small amounts of inductive or capacitative
loading are required. Positions (3) and (4) provide
inductive loading of the antenna with either tuning
inductance 1167 alone or the tuning inductance and
the tapped inductance 1170, controlled by switch
1198 control P, in the circuit. The antenna ammeter
1166 indicates actual resonance of the antenna circuit
for positions (2), (3) and (4) of control N.
Modulation is applied to the plate supply of
the power amplifier by means of the modulation
transformer 1164. The modulator tubes, 1161 and 1162
are operated in a push-pull Class B circuit, in which
they are biased nearly to cut off. This type of opera-
tion is characterized by high efficiency and output.
The modulator power drain is negligible unless the
tubes are being driven by the speech amplifier or
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tone oscillator. Capacitor 1197a serves as an audio
plate by-pass for the modulator plate supply. The
modulator tubes receive excitation from the speech-
amplifier tube 1154 through an interstage transformer
1199. The secondary of this transformer is loaded by
resistors 1181 to reduce the effective load variation
caused by the modulator grid current. Plate power
for the speech amplifier is obtained from the positive
high voltage through resis or 1156 which limits it
to the proper value. Capacitor 1197b serves as an
audio-frequency by-pass for this power source. Re-
ceiver side tone for monitoring the transmitted signal
is provided by a tapped winding on the inter-stage
transformer. Switch 1179 selects the proper tap on
this transformer winding to give the desired sidetone
level.

The TONE-CW-VOICE switch 1141 serves
to select the desired type of transmission. It performs
the following functions:

a. It controls the modulator filaments.

b. It controls the line compensating section of
the filament resistor 1196. (See Figure 49.)

c. It controls the tone oscillator feed-back
circuit.

d. It connects the microphone circuit to the
input transformer 1149 for VOICE operation.

With switch 1141 in the TONE position,
(Figure 13), capacitor 1142 feeds energy from the
speech-amplifier plate to its grid in the proper phase
relation to cause oscillation at an audio rate. The
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Par. 14

secondaries of input transformer 1149 and interstage
transformer 1199 are resonated by capacitors 1150
and 1180 respectively to provide the desired frequency
of oscillation. Resistor 1151 on the primary of the
input transformer serves to stabilize the grid excita-
tion of the speech-amplifier tube. The modulator
tubes receive their excitation from transformer 1199.

For CW operation (Figure 14), switch 1141
shuts off the modulator tubes by removing filament
power. The speech amplifier functions the same as for
TONE operation although it furnishes only the audio-
frequency signal (receiver side tone) for monitoring
the CW transmission.

In the VOICE position (Figure 153), switch
1141 disconnects the tone capacitors (1142, 1150, and
1180); connects the microphone circuit to the pri-
mary of the input transformer 1149 and makes the
modulator tubes operative by connecting their fila-
ments to the supply. Potentiometer 1148 is the input
level control. The speech amplifier will then receive
its excitation from the microphone by means of in-
put transformer 1149. The transmission is monitored
through the receiver side-tone circuit.

Bias for the modulator tubes is obtained from
resistor 1113, and bias for the speech amplifier from

" resistor 1114. These resistors form a part of the P-A

grid leak, the voltage across them resulting from the
rectified grid current of the P.A. Capacitors 1144 and
1160 serve to bypass the speech-amplifier and modu-
lator bias respectively at audio frequencies. Both the

modulator bias control, labeled MOD. BIAS, and
the speech-amplifier bias control, S.A. BIAS, are
accessible in the tube compartment. Instructions for
adjustment of modulator bias are given under II,
EMPLOYMENT in this instruction book. The
speech-amplifier grid bias is adjusted to the correct
value at the factory and its value is not relatively
critical. Instructions for its adjustment, should this
be necessary, are given under Section IV, MAIN-
TENANCE—Service Notes.

Keying of the radio transmitter is accom-
plished by means of resistor 1115, one end of which
is connected to negative high voltage and the grid
circuit returns, and the other end to filament or
ground potential. The keying contacts of relay 1189
are connected across this resistor. When the contacts
are opened, the resistor network consisting of resistors
1115 and 1116 (see Figure 49), connected from positive
to negative high voltage so divide the voltage that the
grids of the tubes are biased beyond cut-off, and os-
cillations are stopped.

The keying and antenna switching relay
performs the following functions, see Figure 16:

a. It keys the radio transmitter by short-
circuiting resistor 1115 (refer to Figure 11).

b. It disconnects the receiver from the antenna
and grounds the receiver input circuit when the
transmitting key is closed.

¢. It connects the radio transmitter to the
antenna circuit when the key is closed.
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Pars. 14-15

d. It opens the receiver screen grid or plate
supply or operates a receiver control relay when
the key is closed.

e. It keys the side-tone circuit.

Test key 1131, which may be used to close
the keying relay while checking operation or making
tuning adjustments, is located on the radio trans-
mitter panel.

Control and power circuit connections are
made through the sockets and jack provided on the
left side of the radio transmitter unit. Low-voltage
and power-control circuits enter the transmitter
through Plug PL-61 inserted in socket 1126. The
positive high-voltage connection enters this unit
through Plug PL-59 in socket 1127. Interphone, side
tone, and receiver keying connections to the junction
box, if used, are made by means of Plug PL-64 in
socket 1128. Jack 1129 is for microphone and key
connections for locally controlled operation of the
radio transmitter. (See Figure 49 for 1126, 1127,
1128, 1129, 1172, 1190, 1135, 1133, 1121, 1119.)

OFF-ON switch 1194 serves to close the
dynamotor unit relay and thereby apply power to the
radio transmitter. Interlock 1102 serves to remove
power from the radio transmitter when the trans-
mitter tuning unit is not in place. Indicator lamp
1122 shows when power is applied to the radio trans-
mitter. It ts connected in series with resistor 1187
across the filament supply.

Overload protection is provided by fuse 1172
(Fuse FU-12-A) which is located in the positive
high-voltage lead. Radio-frequency choke 1119 is
used for filtering in the negative high-voltage lead.
Milliammeter 1121, in the same lead, measures total
plate current. Capacitor 1197C serves as plate supply
filter. (See Figure 50.)

Resistor 1196 is used to adjust the filament
potentials to 10 volts as indicated by the white
blocking on voltmeter 1133. The midtap of this
resistor is connected to the power source. One side
of the resistor is used for the adjustment of the fila-
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ments of the tubes used for CW operation and the
other side for the modulator tubes. Provision is made
to short out a section of the CW filament resistor by
means of switch 1141b to compensate for the in-
creased line drop which occurs when the modulator
filaments are lighted. This arrangement makes it
unnecessary to readjust the voltages when changing
from CW to TONE or VOICE. A portion of the
resistor may be short-circuited by the 24 V./28 V.
switch 1190 so that correct filament voltage may be
applied both when the power-supply storage battery
is being charged (terminal voltage approximately
28.0 volts) and when not being charged (terminal
voltage 24 volts). Switch 1135 connects filament volt-
meter 1133 to either the CW or MOD. filaments.

VACUUM TUBES

Tube VT-4-C is a triode with a directly
heated thoriated filament, which provides large
emission with low expenditure of filament energy.
Connections for the grid, plate, and filament are
brought through the tube base. This tube has a
manufacturer’s rating of 100 watts maximum plate
dissipation. Characteristic curves of Tube VT-4-C are
shown in Figure 17. The following table gives the
constants of typical tubes as used in this radio trans-
mitter.

Filament voltage 10 volts
Filament current 3.25 amperes
Plate current (max.)... .. 0.175 ampere

15.

Amplification factor....... .. 12
Plate resistance. .. .. ........ 3400 ohms
Plate voltage. . .......... ... 1000 volts

Note: Tube VT-4-C has a definitely specified
limit to secondary emission and is therefore a better
oscillator and amplifier than Tube VT-4-B.

Tube VT-25 is a triode with a directly
heated filament. The grid, plate and filament leads
are brought out through the tube base. This tube
functions in this radio transmitter as a speech ampli-
fier or audio oscillator. The following table gives the
constants of typical tubes as used in this radio
transmitter:

Filament voltage............ 7.5 volts
Filament current. .. ......... 1.25 amperes
Grid voltage. . .............. —35 volts
Plate current. . ............. 0.019 ampere
Amplification factor. ........ 8

Plate resistance.............5000 ohms
Plate voltage 425 volts

Characteristic curves of Tube VT-25
shown in Figure 18.

For normal continuous-wave operation, the
speech-amplifier, master-oscillator, and power-ampli-
fier tubes are used. For VOICE and also TONE
modulated continuous-wave operation, all five tubes
are used. Separate filament resistors are employed

are
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for the master-oscillator, power-amplifier and modu-
lator tubes. This obviates the necessity of readjusting
the filament voltage each time a change is made from
CW to TONE or VOICE and vice versa.

16. TRANSMITTER TUNING UNITS

The circuit description of Transmitter Tun-
ing Unit TU-8-B which was given in connection
with the description of the radio transmitter, is
applicable to Transmitter Tuning Units TU-7-B
and TU-9-B. The circuit of the TU-10-B is practi-
cally the same as that of the TU-8-B, the M-O plate
by-pass capacitor 1009 and plate choke 1010 being
added. For a schematic diagram of all transmitter
tuning units refer to Figure 52.

Transmitter Tuning Unit TU-6-B is very
similar to TU-8-B. The same type of M-O circuit
is used. However, the frequency range of this tuning
unit is covered in two bands. Band change switches
602 and 622, control A, connect fixed capacitors
603 and 623 in the M-O and P-A circuits respectively
to cover the low-frequency end of the band. Capacitor
603 in the M-O circuit is provided with a thermo-
metal compensator 613 to provide the required fre-
quency stability. Resistor 614 is the P-A grid parasitic
resistor.

The frequency range of Transmitter Tuning
Unit TU-5-B is covered by four frequency bands
controlled by switches 502 and 522, control A. The
type of circuit and thermal frequency compensation
is the same’as that in the units previously described.
Resistor 517 is the p-a grid parasitic resistor.

Transmitter Tuning Unit TU-26-B uses in-
ductive tuning. The tapped variometer 2601 (see
Figure 59), with the voltage dividing network capac-
itors 2610, 2611, 2612, 2613, 2614, and 2615, comprises
the basic M-O tank. The band change switch 2607,
control A, selects the proper taps on the variometer
and connects the additional tank capacitors 2608 and
2609 into the circuit so as to properly cover the
frequency range. The thermal compensators 2605,
2619, and 2620 consist of small capacitors with a
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special ceramic dielectric designed to provide the
required thermal frequency stability. 2602 and 2603
are the M-O plate and grid chokes respectively. 2604
is the M-O grid blocking capacitor. Resistor 2617 is
located in the M-O grid circuit to suppress parasitic
oscillations. Excitation for the P-A is obtained across
capacitor 2614 through blocking capacitor 2618. 2606
is the P-A grid choke. The P-A tank is tuned by means
of the tapped variometer 2621 and fixed capacitors
2623, 2624, 2625 and 2626. Switch 2622, ganged with
2607, to control A, selects the proper variometer tap
and capacitor arrangement for the desired frequency.
The voltage required to neutralize the power amplifier
is obtained across capacitor 2613 through neutralizing
capacitor 2616. Coil 2627 and switch 2628, control D,
provide the necessary coupling to the antenna circuit.

To obtain the high degree of frequency
stability required in this equipment, the blocking and
coupling capacitors used in all tuning units are of an
improved high stability type. Relative to Trans-
mitter Tuning Units TU-5-B to TU-10-B inclusive,
the master-oscillator tank coils are tension wound
and the variable tank capacitors are specially con-
structed of invar to provide a lower and more uniform
temperature coefficient.

17. ANTENNA TUNING UNIT BC-306-A

Antenna Tuning Unit BC-306-A, Figure 19,
consists of tapped variometer 1502 which furnishes
inductive loading reactance for series resonating the
highly capacitive antennas used with Transmitter
Tuning Unit TU-26-B, i.e., 200 kc to 500 kc. The vary-
ing amounts of reactance used are adjusted by the
variable rotor control F, and the tap switch 1501,
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control E. It will be noted that the tap switch is
made up of three parts. This construction permits a
total disconnection of the tuning unit when control
E is on tap 1. It also permits the efficient use of a
small portion of the inductance on taps 2 and 3
without excessive loss from a large unused section
being connected to the circuit.

18. DYNAMOTOR UNIT PE-73-C

The function of Dynamotor Unit PE-73-C
(Figure 20) is to provide high voltage for the vacuum
tube plates. The dynamotor unit derives its power
from a 24/28-volt d-c source, such as a storage bat-
tery. The complete dynamotor unit consists of the
dynamotor proper together with its fuses, starting
relay, terminal board, by-pass capacitors, and sockets
for connection to the radio transmitter. Spare fuse
links, a spare high-voltage fuse, and a small hexagon
servicing wrench are attached.to the cover of the
‘fuse box.

1601

@ SO0-4|

)
D

The dynamotor unit is started by ON-OFF
switch 1194 on the front panel of the radio trans-
mitter. This switch energizes starting relay 1610
which closes and applies the input voltage to the
motor end of dynamotor 1618 through the protecting
fuse 1605. This also permits current to flow through
fuse 1604 to the transmitter filament and control
circuits. Capacitors 1607, 1609, 1613, 1614, 1615, and
1616 by-pass to ground any radio-frequency inter-
ference which may be generated by the dynamotor
brushes. Socket SO-39 and Socket SO-41 contain all
high- and low-voltage leads which are to be connected
to the radio transmitter. Fuse FU-22 (1605), which
protects the low-voltage circuits from overloads is of
a type known as ‘““‘Superlag,” and is designed to permit
heavy starting surges of short duration, though
prolonged overload current will cause the fuse to open.

Protection of the high-voltage circuit and
of the dynamotor winding is obtained by Fuse FU-
18-A (1608), which is of the flame-proof type.

— e e @ e ————— ———
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SECTION IV—MAINTENANCE

19. INSPECTION

The inspection of installed radio equipment
is covered by various Air Corps Circulars and Tech-
nical Orders. Instructions contained in those circulars
and Technical Orders shall govern over any instruc-
tions contained herein. The following instructions
are meant to cover, in detail, the points of inspection
which are applicable to this particular equipment.
The times at which the various inspections are to be
made shall be governed by the applicable Circulars
and Technical Orders.

a. Daily Operating Inspection

In order that a quick check on the condition of the
transmitting equipment may be made prior to each
day'’s flight, the following procedure is recommended.

(1) Determine that the storage battery is at the
proper gravity and that the charging generator and
regulator are adjusted so as to keep the battery
fully charged.

(2) Make certain that all safety wiring is in
place, that all mounting brackets and supports are
rigidly fastened, and that all nuts and machine
screws are supplied with lockwashers and are tight.

(8) Determine that no cords have broken shield-
ing and that all grounding and bonding is in place.

(4) Inspect plugs for proper fit and plug sockets
for compressed pin springs. Compressed pin springs,
which have taken a permanent set, can be restored
by a light hammer blow on the end of the pin.

(6) Make certain that all fuses are held tightly
in their clips. A loosely held fuse should be removed
and the clips bent with the fingers until they grip
the fuse tightly. The clips and fuse ends should be
kept clean and the contact surfaces bright.

(6) Antennas should be inspected for broken or
frayed leads, and insulators should be wiped clean.
Be sure that antenna leads have not been bent
close to metal frameworks where high antenna
voltages might cause spark-overs.

(?) Inspect keys and microphones for broken
cords and deformed plugs.

(8) With the airplane outdoors, check the opera-
tion on CW, TONE, and VOICE. Check the setting
of all controls against the calibration charts and,
if possible, check the operating frequency by means
of an accurate frequency meter. Check the quality
of voice transmission by listening in at some
suitable receiving station.

(9) 1If the operation of the radio transmitter
indicates that any vacuum tube is defective, that
tube should be replaced by a tube that is known
to be good. If either the M-O or P-A tube is re-
placed the operating frequency should be rechecked

and the M-O calibration reset as described in
paragraph 12b6.

b. Maintenance Inspection

At the time specified for this type of inspection,
the following inspection and cleaning should be given.
(1) Clean accumulated dust and dirt from all
units. Use an air hose or bellows, paying particular
attention to the loading coil, item 1170, in the
antenna compartment of the radio transmitter.
At this time inspect the rotating coil in this
compartment. The winding should be thoroughly
cleaned with naphtha or petroleum spirits and a
clean cloth.

(2) Inspect dynamotor brushes for length. De-
tailed instructions on care of brushes are given
herein.

(8) Inspect both dynamotor commutators for
cleanliness and excessive wear. Information on care
of commutators is given in these instructions.

(4) Rotate the dynamotor armature by hand to
make certain it turns freely and is not rubbing
against the field poles or leads. When all four
brushes are removed, the armature should spin
freely on its bearings. Refer to detailed information
on dynamotor bearings.

¢. Yearly Inspection and Overhaul

After each year of service it is desirable that the
entire radio equipment be sent to the Signal Corps
Radio Section of the proper Air Depot for complete
overhaul as follows:

(1) Dynamotor Unit PE-73-C should be serviced
as described in paragraphs 20 and 21h.

(2) A very complete inspection of all equipment
should be made to determine if all assemblies and
connections are tight and properly cleaned.

(8) The contacts of all switches (except enclosed
switches) should be cleaned with naphtha or petro-
leum spirits and a light film of white vaseline applied
to the rubbing surfaces.

(4) All working parts of the equipment should
be lubricated as described in paragraph 20.

(6) The electrical performance of the complete
equipment should be very thoroughly checked.
These checks should include voltage, current and
power measurements and an over-all test of modu-
lation.

(6) Inspect the wire horn gap on the back of the
output terminal board. The setting on this gap for
all radio transmitters using frequencies below
1500 kilocycles 1s 0.171 inch. Adjustment should
be made with the fingers in order that the wire
remain smooth and free from nicks.
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20. LUBRICATION

a. Lubricants

The lubrication of the equipment involves the use
of four lubricants and one cleaning solvent. These are:

(1) Light Oil: A high-grade, low pour test,
mineral oil with viscosity rating SAE10.

(2) Light Oil: A high-grade, low pour test,
mineral oil with viscosity rating SAE20.

(8) LightOil: A high-grade instrument oil such
as Type D6B5 as manufactured by the General
Electric Company.

(4) “Oil Dag’ (graphite in oil) : Manufactured by
Acheson Colloids Corp., Port Huron, Mich.

(5) Grease: Use only high-temperature ball-
bearing grease such as Grade 295, Air Corps
Specification No. 3560. “Lubrico M-21"" as sup-
plied by the Master Lubricants Co., Philadelphia,
Pa.,,or N. Y. & N. J. Lubricant “No. 1572 Special”
are recommended for use where the temperature
does not drop lower than —31° F. Do not use
unauthorized greases as they melt out at high
temperatures or oxidize rapidly and become gummy
when packed in the bearings.

(6) Cleaning Solvent: Naphtha or petroleum
spirits are strongly recommended.

b. Periodic Lubrication Routine

(1) Dynamotor Unit PE-73-C

Two types of bearing brackets will be found on
dynamotor units supplied on Order No. 16-WFSC
PD-42. The first type, which is a sand casting, has
an oil hole, with screw plug, over each bearing.

The second type, which is a die casting, does not
have an oil hole. As noted in the lubrication instruc-
tions which follow, the bearing in this bracket
requires less attention than that of the other type.

Under normal operating conditions, the dyna-
motor unit bearings should be lubricated in ac-
cordance with the following schedule:

(a) After every 1000 hours of operation, or at
intervals of six months, insert three drops of
SAE20 oil into the small oil hole which is pro-
vided in the top of each bearing housing and is
closed by a screw plug. Start the threads on this
plug by hand in order not to cross thread the
screw plug.

(b) After every 5000 hours of operation, or at
intervals of one year, add approximately 0.05
cu. in. (3¢ in. cube) of ball bearing grease to each
bearing through the oil hole mentioned above.

Note: Do not add more oil or grease than
specified above, since the excess lubricant will
tend to work out of the bearing housing onto
the commutators and brushes where it will cause
trouble if not removed. Excess grease in the
bearing will have a tendency to churn and may
cause the bearing to overheat. Always make

26

certain that the lubricants used are clean and

that no dirt, moisture or foreign matter enters the

oil hole when adding the lubricant. Tighten
screw plugs securely into the oil holes as soon as
lubricant is added.

(¢) After every 10,000 hours of operation, or
at least every two years, remove the armature
from the dynamotor unit, thoroughly clean the
bearings and bearing housings with naphtha or
petroleum spirits, and repack each ball bearing
level full of approved ball bearing grease. See pro-
cedure for disassembly and cleaning of bearings.

(d) For dynamotor units wihout oil holes,
only the procedure given under paragraph (c)
1s applicable.

(2) Reel RL-30-B. The construction of this unit
i1s such that it will require very little attention.
The following lubrication routine is recommended
to obtain the best operating results:

(a) After every 20 hours of flying time apply
six drops of SAE10 oil at the oil hole indicated
on the hub nameplate.

(b) After every 1000 hours of flying time or
every six months, whichever comes first, do as
follows:

! Remove the three fillister head screws
which hold the crank handle lever to the
hub and remove the crank.

2 Remove the small cotter pin and castle
nut on the end of the reel shaft.

3 Remove reel spool and hub from the shaft.

4 Clean the accumulated dirt from reel
shaft and the parts in the mounting base.

Examine the exterior parts of the reel hub
and clean off all dirt.

& Lubricate these points using SAE10 oil:

Counter gear shaft bearing—1 drop.

Main shaft—several drops along the
bearing surface.

Rear ball bearing on hub adjacent
to ratchet teeth—5 drops.

Front thrust bearing around the edge
of the retaining nut at the front end of
the hub—>5 drops.

Front ball bearing around the gap
between the outside of the hub and the
edge of the piece into which the three screws
from the crank handle lever are threaded—
5 drops.

6 Reassemble the reel as follows:

Place the reel spool and hub on the
shaft. Give the spool a slight spin clockwise
until the ratchet engages the pawls.

Replace the castle nut with the
fingers, run it down until snug and then back
it off until the hub runs free (at least 1/6 of a
turn). Replace the cotter pin.



Assemble the crank handle and
tighten the three fillister head screws.
This completes the operation of
servicing the reel.
¢. Miscellaneous Lubrication

The following miscellaneous lubrication instruc-
tions should be followed in connection with the
maintenance of other units of the transmitting equip-
ment. Places to oil and grease are listed. Do this
after every 500 hours of service or at least after every
1000 hours. Do it oftener if dirt accumulation is
excessive. Clean parts as required.

(1) Oil (General Electric Type D6B5)—Ball
bearings in antenna switching relay of radio trans-
mitter unit.

(2) Oil SAE20—Switch shafts in radio trans-
mitter, transmitter tuning units and antenna
tuning unit. Vernier mechanisms in radio trans-
mitter, transmitter tuning unit and antenna tuning
unit. Variable capacitor shafts in radio transmitter
and transmitter tuning units.

(83) Grease—Contacts of switches, and switch
positioning devices in radio transmitter, trans-
mitter tuning unit and antenna tuning unit.

(4) NEVER lubricate the contact roller or the
contact roller shaft of the rotating antenna induc-
tor. These parts should run DRY and should always
be kept spotlessly clean. Naphtha or petroleum
spirits should be used to clean these parts.

(5) Graphite in Oil—In the transmitter tuning
units, apply “‘Oil Dag’’ to the bearings and surfaces
of the worm and worm gear of the master-oscillator
tuning units.

21. SERVICE NOTES

In the servicing and locating of faults in the
radio transmitter and associated equipment, it is
necessary to remove various shields and covers to
make the circuits accessible. Great care must be
taken in testing with shields removed, because a
great many points of high voltage are thus exposed.
Whenever such testing is necessary, the proper pro-
cedure is to remove all power from the equipment,
make the necessary circuit changes of meter con-
nections and then apply power, keeping clear of all
meters which are connected in the ‘“‘high’” sides of
circuits where there may exist an appreciable voltage
to ground. '

ALWAYS REMEMBER THAT WHEN
THE DYNAMOTOR IS RUNNING AND THE
TRANSMITTING KEY IS OPEN, HIGH VOLT-
AGE IS PRESENT IN THE RADIO TRANS-
MITTER EVEN THOUGH THERE IS NO PLATE
AMMETER READING.

In checking low voltage and filament circuits
the single conductor cord with Plug PL-59 should be
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disconnected from the radio transmitter, thus remov-
ing the high-voltage supply.
The following information is supplied to aid
in servicing the equipment and locating faults:
a. Voltage Readings: (Use the high resistance
Weston Voltohmmeter of Test Set I-56-A.)

(1) Low-voltage input of 24 to 28 wvolts,
depending on the power-supply voltage, should
be obtained from terminal 45 of Socket SO-41
to ground.

(2) Speech-amplifier plate voltage of approxi-
mately 425 volts should be obtained at the plate
connection of the speech-amplifier tube when the
radio transmitter is on VOICE.

It is recommended that a tube socket adapter
be used which will allow not only readings of
voltage but also all currents for Tube VT-25. '

(3) Modulator bias voltage of 72 to 75
should be obtained across capacitor 1160, the
positive side being at ground potential. Selector
switch should be on VOICE.

(4) Speech-amplifier bias voltage of 35 to 40
should be obtained across capacitor 1144, the
positive side being at ground potential. Emis-
sion selector switch should be on VOICE.

(3) Plate voltage of 1000 to 1100 volts should
be obtained between terminal 61 of Socket SO-39
and ground.

(6) Keying voltage of approximately 200
volts will be obtained across resistor 1115 when
keying relay 1189 is open.

(7) Using the output meter of Test Set I-56-A,
the side-tone voltage may be measured across a
suitable load resistor. With the SIDE TONE
switch in position (1) and a load of 150 ohms, the
voltage should be approximately 2.5 volts. In
position (2) with the same load, the voltage
should be between 4.5 and 7.5 volts. Using a
2000-ohm load, position (3) should read approxi-
mately 10 volts and position (4) should read 17.5
to 30 volts. It will generally be found that the
CW position will give a higher voltage than the
VOICE or TONE positions.

(8) Microphone-supply voltage of 4.5 to 5.3
volts d-c should be obtained across resistor 1145.
For this test, the microphone should be in the
circuit.

b. Current Readings

(1) Speech-amplifier plate current should be
from 17 to 22 milliamperes. Adjustment of the
bias voltage to obtain this value is accomplished
by potentiometer 1114 which is accessible in the
tube compartment.

(2) Modulator plate current may be de-
termined by observing the increase in total plate
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current reading when changing from CW to
VOICE and impressing normal modulation.
The modulator plate current should average
100 to 160 milliamperes for sustained tones.
A greater or smaller value than this indicates
that a readjustment of the input level should be
made.

(3) Master-oscillator plate current can be
determined on the TOTAL PL. CURRENT me-
ter by removing both wire 43 (red) on filter ca-
pacitor 1197a as in the procedure for neutraliza-
tion of the power amplifier (see paragraph 21g),
and the speech amplifier tube, and placing the
TONE-CW-VOICE switch on CW. The current
indicated should be from 30 to 75 milliamperes,
depending on the transmitter tuning unit in use.

(4) Power-amplifier plate current may be
determined by subtracting from the total plate
current on CW the currents drawn by the master
oscillator and speech amplifier. Its value should
be from 100 to 150 milliamperes at full load.

(5) Master-oscillator grid current can be
determined by connecting a d-c milliammeter
in series with resistor 1109. Correct value should

be from 30 to 50 milliamperes.

(6) Power-amplifier grid current can be
determined by inserting a d-c milliammeter in
series with resistor 1112. Correct value is from
15 to 25 milliamperes.

Various other circuits may be checked by

referring to the schematic diagram Figure 49. Then by
referring to the various unit connection diagrams, the
location of the various circuit elements may be
ascertained.

Typical Dynamotor Performance: The dyna-

motor should operate approximately as follows on

a load test:
Input Output
Volts * Amperes Volts Milli-
amperes
28.0 5-8 1140-1160 0
28.0 14-17 1070-1090 220
28.0 20-22.5 1025-1050 350

* The input current above includes that taken by the starting relay.

d. Location of Faulls:

If the operation of the equipment falls below normal, several simple checks

listed below may be readily investigated.

Symptoms

No filament voltage

Low filament voltage

Key relay inactive

No plate current

Excessive plate current
(No antenna load—CW)

Excessive plate current
(Antenna loaded—CW)
No antenna current

No side tone (TONE—CW)

No or low side tone
(VOICE)

Probable Causes

Relay 1610 not operating when OFF-ON switch is placed in ON position.
Fuse 1604 open. Normal fuse resistance is not over one ohm. Switch
1135 must be in proper position corresponding to CW or MOD.

Resistor 1196 not adjusted properly. High resistance leads between
dynamotor unit and transmitter. There should be at least 20 volts at
terminals 47 and 54 of Socket SO-41, item 1126. Low input voltage to
dynamotor.

Key jack not making good contact. Cord open. Energizing coil open.

Fuse 1608 in dynamotor unit or fuse 1172 in transmitter open. Normal
fuse resistance not over 3 ohms. Filaments not lighted. Key relay
inactive.

P-A TUNING control C not in tune. M-O tube inoperative.

Coupling tap D on too high a number. On some tuning units, or with
low resistances, it may be necessary to detune the antenna to secure
220 ma on CW. Always maintain the P-A TUNING control C in tune.

Antenna circuit open. Antenna not properly tuned. Link not in ter-
minal board A to B.

Tube VT-25 defective. S.A. BIAS control not set properly. The correct
setting will usually be found between 6.0 and 7.5 on the dial.

Same as above. Adjustment may be too low. Operator may need to
adjust side-tone level to a higher number than for TONE or CW,
especially if a low-level voice is used.
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Troubles of a more complex nature will require analysis with Test Set [-56-A or equivalent. Methods
of procedure for some of the more probable troubles are listed below. Operating personnel are warned to use

extreme caution to avoid accidental contact with high-voltage parts while making the following tests.
ALWAYS REMEMBER THAT WHEN THE DYNAMOTOR IS RUNNING AND THE TRANSMIT-

TING KEY IS OPEN, HIGH VOLTAGE IS PRESENT IN THE RADIO TRANSMITTER EVEN
THOUGH THERE IS NO PLATE AMMETER READING.

~——
Fault
Dynamotor won’t run
S—
P-A TUNING control
C has no effect on
total plate current
N~—

Test Procedure

Check to see if tuning unit is firmly in place and interlock 1102 is closed.

Test Fuse FU-22 (1605), and check voltage (24 or 28) at line input
terminals. Remove end bells and disconnect input voltage. Then

rotate armature. If armature does not rotate freely, follow instructions
for dynamotor under LUBRICATION.

If the dynamotor armature turns freely, connect input voltage again
and short pin No. 57 of Socket SO-41 to ground. If machine now runs,
look for open lead in cord to transmitter.

If dynamotor does not run when pin No. 57 of Socket SO-41 is groun<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>