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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the
2,400-volt dc high voltage
circuits, or on the 115-volt ac
line connections.

DON'T TAKE CHANCES!

DANGEROUS RF VOLTAGES ARE EXPOSED
ON ANTENNA TUNING UNIT BC-939-B

EXTREMELY DANGEROUS VOLTAGES
2400 VOLTS DC EXIST IN THE FOLLOWING UNITS OF
RADIO TRANSMITTER T-368/URT
RF DECK
MOD DECK
HV POWER-SUPPLY DECK
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CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

a. This manual contains instructions for the
installation, operation, maintenance, and repair
of Radio Transmitter T-368/URT and Antenna
Tuning Unit BC-939-B. Throughout the manual,
Radio Transmitter T-368/URT will be called the
transmitter, and Antenna Tuning Unit BC-
939-B will be called the tuning unit.

b. Forward all comments on this manual to
the Commanding Officer, Signal Corps Publica-
tions Agency, Fort Monmouth, N. J., ATTN:
Standards Division.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army materiel and
equipment and when performing preventive main-
tenance:

a. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as
prescribed in SR 745-45-5 (Army); Navy Ship-

ping Guide, Article 1850-4 (Navy); and AFR
71-4 (Air Force).

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

¢. DD Form 535, Unsatisfactory Report, will
be filled out and forwarded to Commanding
General, Air Materiel Command, Wright-Patter-
son Air Force Base, Dayton, Ohio, as prescribed
in SR 700-45-5 and AF TO 00-35D-54.

d. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Iinding,
Carrier, Radar) will be prepared in accordance
with instructions on the back of the form (fig. 23).

e. DA Form 11-239, Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar) will be prepared in accordance
with instructions on the back of the form (fig. 24).

Section Il. DESCRIPTION AND DATA

3. Purpose and Use
(fig. 1)

a. Radio Transmitter T-368/URT is a medium
power radio-frequency (rf) communications trans-
mitter which transmits continuous wave (ew) and
amplitude modulated (am) signals over a distance
of more than 100 miles. The irequency range
of the transmitter is from 1.5 to 20 megacycles
(me). The transmitter will generate rf output
power from 400 to 450 watts with input power of
1,570 to 2,200 watts from a 115-volt, 50- to 60-
cycle alternating-current (ac) source.

b. Radio Transmitter T-368/URT is also used
as a power amplifier of low-powered exciter units
or as a driver for high-powered transmitters.
When used as an amplifier, the transmitter is
capable of transmitting frequency-shift keying
(fsk) signals and other types of externally excited
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signals such as narrow-band frequency-modulated
signals. For a fifth type of operation, the trans-
mitter combines fsk and am operations to permit
a single rf signal to be used for two types of
communication.

¢. Antenna Tuning Unit BC-939-B must be
used with the transmitter when a long-wire or
whip antenna is used. The tuning unit covers a
frequency range of 2 to 20 mc.

4. System Application
(fig. 2)

Radio Transmitter T-368/URT is limited to cw
and am operation when used as a single unit. To
allow other types of modulation to be placed on the
rf carrier, the transmitter must be incorporated
into a radio system where it becomes a basic
component with accessories, and works in con-



Figure 1.

junction with the other major components. The
system application of Radio Transmitter T-368/
URT is described in @ through f below.

a. For CW operation, a handkey is used to
interrupt the rf carrier. A headset or a loud-
speaker may be used to monitor the operator’s
keying by listening to a sidetone signal keyed
simultancously with the rf carrier.

b. In AM. operation, a carbon microphone is
used to modulate the transmitter carrier in accord-
ance with voice variations. A carrier also may be
modulated by using a telephone set over a 600-
ohm line.

¢. For FSK and FSK-AM. operations, a fre-
quency-shift exciter feeds keyed signals into the

Kadio Transmitter T-368/URT

ANTENNA TUNING UNIT
BC-939-8B

and Antenna Tuning Unit BC-939-B.

transmitter, the signals are than amplified and
transmitted. A teletypewriter is the keying source.

d. For EXT EXC operation, narrow-band
frequency-modulated signals (or equivalent) are
fed into the transmitter and are then amplified and
transmitted.

e. For remote control operation, a receptacle is
provided on the rear of Radio Transmitter T-
368/URT to permit cabling to a remote control
box. A relay provided in the control box will
disable a receiver when the transmitter is in
operation.

f. Radio Transmitter T-368/URT may be used
in fixed station or mobile operation. A doublet or
or long-wire antenna is used for fixed station

3
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Tuning
matches the impedance of a long-wire or whip-

Figure 2. System application, block diagram.
Number of tubes________
Antennas:

Fixed station operation

tenna is used for mobile
Unit BC-939-B

type antenna to the transmitter.

5. Technical Characteristics

Frequeney range . oo _ .
Distance range

Transmitter type

Types of signals trans-
mitted.
Type of modulation
Input signal levels:
Tsk oo ..
Iixternal excitation
input impedance:

[ixternal excitation_ _ . _

Mobile operation___. .
1.5 to 20.0 me.

Over 100 miles. Power output:

Master oscillator, frequency CWo
multiplier,  intermediate Am.
power amplifier, and power Power input_ ___________

amplifier.
Cw and am,

Amplitude.

Weight

3 to b volts.
~ 30 volts (mmax).

6. Packaging Data

H6 ohmns.
1,000 ohms.

ANTENNA
TM809-3

25.

Doublet of proper lenuth to
mateh operating fre-
queney. Long-wire with
antenna tuning unit.

Whip-type with antenna tun-
ing unit.

450 watts (aprx).

400 watts (aprx).

115 volix, 5060 ep=, 1 phase:
1,570 watts (ewi or 2.200
watts (microphone’ : power
factor .91 (cw) 994
(microphone).

650 pounds.

or

When packaged for shipment, the components
of Radio Transmitter T-

368/URT are placed in a



wooden crate. A view of a typical component
packed is shown in figure €. The crate is 48 inches
high, 39% inches wide, and 36% inches deep. The
volume of the crate is 38 cubic feet. The weight

running spares (par. 10) are packed in the crate
with the transmitter.

7. Table of Components

of the crated cquipment is 940 pounds. The (fig. 3)

| | Unit

i Ve s v L Uni

Componnt. Reguied | et T N el
Radio Transmitter T-368/URT_________________ 1 41% ________ 31 ____ 32 ’ 24 650
Cord CD=763______ .. 1| 136t (g) ool I 5
Jumper plug (installed) ______ __________________ 1| 2% (g)_________ 1Y% (diam)______|______ i
Manuals. ____ _______ . 2 0 10Y. T% .
Total weight (Ib)_____ . __________________ [~mmomme | 655

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

requisition of sparc parts.

8. Description of Radio Transmitter T-368/
URT

a. The equipment consists of three separate
decks contained in a comraon housing relay rack.
The decks and the housing are finished in a smooth
agray cnamel.  The decks in descending order are
the rf, the modulator, and the power supply.
Captive bolts and handles are provided on cach
deck to permit unfastening and removal of the
decks from the housing for servicing and adjust-
ment purposes.

b. The rf deck (fig. 3) contains all the rf controls
and the meters of the equipment on its front panel.
Sach tuning control contains its own mechanical
counter.  The other controls and the meters are
read from their respective pancel markings.  Two
coaxial receptacles FSK and EXT EXC provide
a means of bringing in outside signals for increas-
ing the types of service selected by the SELECT-
OR SERVICE switch. 'The exciter stages are
mounted on subassemblies (fig. 50) and may be
removed casily for servicing and adjusting.

¢. The modulator deck (fig. 3) contains all of the
modulation controls of the equipment. The chassis
contains a speech amplifier subassembly (fig. 65)
which can be casily removed for testing purposes.
A receptacle is provided to connect either a hand-
key or a microphone to the transmitter.

d. The power supply deck (fig. 3) contains the
protection and indicator devices and all of the ac
controls except the THERMAL RESET switch
of the equipment. A subpanel covers the two
controls used to adjust the overload relay. The
pancl lamps, fuses, and blown fuse indicators are
located on the front panel.

e. The housing (fig. 80) contains all the inter-
lock switches of the equipment. Three receptacles
are located on the rear of the housing (fig. 4). The
power receptacle permits the application of ac
power, the second receptacle J13 scats the jumper
plug to permit high-voltage operation, and the
third provides means for remote control operation.
Two coaxial receptacles (fig. 5) located on the left
side of the housing connect the transmitting an-
tenna to the transmitter and to a receiver (when
used) through an antenna changeover relay. The
relay assembly, mounted on the upper left of the
inside of the housing (fig. 80) contains two separate
relays which are used for antenna changcover. A
blower, located on the back panel, improves the
ventilation of the equipment; air filters (fig. 4)
clean the incoming air. A holder (fig. 5), mounted
on the left side, stores the calibration charts used
with the transmitter. Carrying handles for the
transmitter are provided, one on ecach side; when
not in use, these handles can be folded into the
sides of the housing. A hexagonal T-socket
wrench (fig. 4), provided for loosening and tighten-
ing the panel captive bolts, is mounted in the
recess for the right side handle. At the top of the
housing are two scts of four threaded studs with
wing nuts for mounting a switching unit (used in
Radio Set AN/GLQ-2) and an antenna tuning
unit (fig. 1). A THERMAL RESET button on
the top of the upper front section of the housing
(fig. 80) permits manual resetting of the thermo-
stat, which is mounted on the inside top of the
housing. The housing base is provided with
shock mounts (fig. 4); the equipment is secured to
the surface on which it is resting by bolts (not
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Figure 3. Radio Transmitter T-368/ URT, components.



REXAGONAL
T-S0CKET WRENGH

POWER RECEPTACLE

RECEPTACLE

Figure 4. Radio Transmitter T-368/URT, rear view.

supplied) fastened te the base.  The rear aprons
of the deck chassis become accessible by loosening
the Dzus screws that hold the back panel to the
housing.

9. Description of Antenna Tuning Unit BC-
939-B
(fig. 1)

Antenna Tuning Unit BC-939-B consists of
coils, capacitors, a switch, and a meter mounted
in a gray-finish metal cabinet. All controls and
the meter are mounted on the front panel.  Ter-
minals are provided on the side and rear to connect

the unit to the transmitter and to an antenna
(lig. 87).  Four spring clasps are mounted on the

cover to fasten it to the body. The entire unit
is mounted on top of Radio Transmitter T-368/
URT and is sccured to the transmitter by four
wing nuts.  The unit weighs 48 pounds.

10. Running Spares

A group of running spares is supplied with each
radio transmitter. Spares are provided for all
normally expendable items, such as pilot lamps,

JUMPER PLUG AND

AIR OUTLET

AIR INTAKE
FILTER

SHOCK
MOUNTING

REMOTE CONTROL
RECEPTACLE

fuses, and tubes.
ning spares.
2 tubes, OA2.
1 tube, 3B28.
tube, 4D21.
tube, 4-400A.
tube, 5R4AWGY.
tube, 6C4W.
tube, 6AHS.
tube, 6000.
tube, 5749/6BA6W.
tube, 12AT7/6AL5W.
tube, 5726.
tube, 5814.
tube, 5933/807W.
incandescent lamp, 6 watts, 110 to 120
volts.
cartridge fuses, 3 amperes, 250 volts.
cartridge fuses, 6 amperes, 250 volts.

The following is a list of run-

Pt bk e ek ek ek pd ek pd ek ke

[e23N e

11. Additional Equipment Required

The additional equipment required for the
operation of Radio Transmitter T-368/URT de-
pends on the type of service to be preformed.

7



CCALIBRATION
OAT A
AOLDER

Housing, left side.

Figure 5.

In all tvpes of installations, it is necessary to have
a power ~onrcee of 115 volts ac, 2,200 watls mini-
mum: w frequencey ealibrating deviee; and an
antenna svstem.  The following basic equipment
is required for the five types of operation of the
transmitier,

a. CW operation required a handkey such as
Kev KY 116/U with Special Purpose Cable As-
sermblv CONCIRA2/U or equivalent.

b. AM. operation requires a carbon micro-
phone such as Microphone M-29A/U with its
cable or its equivalent. For remote control oper-
ation, a telephone set that works into a 600-ohm
line is connected to the remote control receptacle
J12.

¢. FSK operation requires the use of an exciter
unit such as Frequeney Shift Exciter O-39/TRA-7,
0-39A/TRA-7, O-39B/TRA-7, or O-39C/TRA-7
or its equivalent and a teletypewriter keying de-
vice such as Teletypewriter TT—4A/TG or its
equivalent.

d. FSK-AM. operation combines the units used
in both AM. and FSK operation.

e. EXT EXC operation requires any unit
capable of generating rf signals.  The transmitter
will accept narrow-band frequency-modulated sig-
nals also.

f. Antenna Tuning Unit BC-939-B may be
modified (par. 15) to cover the full frequency
range of Radio Transmitter T-368/URT. Ire-
quency Conversion Kit MC-509 is used to extend
the frequency range of the tuning unit to include
the additional range of 1.0 to 2.0 me.



CHAPTER 2
INSTALLATION

12. Siting

a. The location  for radio equipment
depends on the tactical situation and local con-
ditions such as the terrain and the need for casy
access to messengers. The location of the antenna
It should be situated as high as
possible, clear of hills, buildings, eliff's, densely
wooded arcas, and other obstructions.  Depres-
sions, valleys, and other low places are poor
locations for radio transmission because the sur-
rounding  high absorbs tf energy. If
possible. choose a location on a hilltop or elevation.
Flat land s desirable.

best

Is Important.

terrain

Normally, transmission
over water is superior to that over land.  When
locating the antenna, avoid obstructions that are
2° or 3% above the horizontal plane of the antenna
in the direction of desired transmission; this is
approximalely 200 to 300 feet at a distance of 1
mile from the antenna,

b. The shelter housing tor the radio transmitter
must meet the following requirements:

(1) The floor must be capable of supporting
the weight of 1the equipment and of
keeping the equipment in a level position.

(2) Suflicient, space must be available when
repair work or withdrawal of the three

necessary.  The  transmitter
should be located so that access to the
power and signal cables is convenient.

(3) Adequate lightirg for day and night
operation must be provided. Position
the transmitter so that the panel mark-
ings can be read casily by the operator.

A portable drop lamp and extension cord

are useful components to assist the oper-

ating and maintenance personnel.

decks 18

13. Uncrating, Unpacking, and Checking New

Equipment
(fig. 6)

Note. For used or reconditioned equipment, refer to
paragraph 18.

a. General. Kquipment may be shipped in a
wooden packing crate with a moisture-vaporproof

341713—55——2

barrier.  When new equipment is received, seleet
a location where the equipment may be unpacked
without exposure to the elements, and which is
convenient to the permanent or semipermanent
installation of the equipment.

Caution: Be careful when uncrating, unpacking,
and handling the equipment; it is casily damaged.
If it is damaged or exposed, a complete overhaul
may be required or the equipment may be
rendered uscless.

b. Step-by-step Instructions for Uncrating and
Unpacking.

(1) Place the packing case as close to the
operating position as possible.

(2) Open the top and one side of the shipping
crate. Use a nail puller to remove the
nails that fasten the top and side. Do
not attempt to pry the top and side off,
the equipment may become damaged.

(3) Remove the equipment (still bolted to its
wooden pallet) from the crate.

(4) Remove the moisture-vaporproof barrier
and the bags containing the desiceant.

(5) Cut the banding that holds the wadding
to the equipment.

(6) Unfasten the equipment from the pallet
by removing the nut and lock washer that
sccure the base of the equipment to each
bolt on the pallet.

(7) Lift the equipment off the pallet and
place it near its final location.

(8) Replace the pallet and the attaching
hardware in the shipping crate.

Note. Save the original packing case, the
pallet, and the attaching hardware. They can
be used again when the equipment is repacked
for storage or shipment.

c. Checking.

(1) Check the contents of the cartons against
the master packing slip.

(2) Inspect the equipment for possible dam-
age (incurred during shipment) such as
bent knobs and cracked or broken glass
windows of the meters and frequency
indicator dials.

9
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WOODEN SHIPPING CRATE
COVER

560 UNITS DESICCANT
(7 80-UNIT BAGS)

CORROFLEX

SPARE PARTS.
AND MANUALS — ]

MOISTURE-VAPORPROOF
BARRIER ————

/ NUT
f—-——LOCKWASHER

BASE OF TRANSMITTER
FLAT WASHER (METAL)

RUBBER WASHER
FLAT WASHER (METAL)

WOODEN PALLET N t———aou

CORRUGATED PAD

ENDS OF MOISTURE -
VAPORPROOF BARRIER
HEAT-SEALED

NAILED WOODEN
SHIPPING CRATE

T™M 809-6

Figure 6. Packing and packaging of Radio Transmitter T-368/URT.



(3) Rotate the tuning controls and turn the
switches to check for smoothness of

movement. Binding or jamming indi-
cates abnormal mechanical operation.

Do not force the controls because this
may cause permanent damage.

(4) Remove the back panel by unfastening
the 24 Dzus screws that hold 1t to the
housing. Looscn the captive bolts and
pull the decks part way out.

(5) Inspeet the chassis and subchassis for
broken or loos: tubes and loose tube
shields; see that all connectors are seated
firmly. Push in and tighten the deck
bolts and replace and secure the panel.

(6) Remove the fuses on the power supply
deck and see that they are the proper
ratings. Be sure that the fuses are
scated firmly after replacing them.

(7) Make sure that the jumper plug is scated
firmly in its socket. Inspect the coaxial
receptacles on the housing and on the rf
deck for bent frames.  Sce that the cable
fittings are not bent.

(8) Check the running spares for damages.

14. Installation of Radio Transmitter T-368/
URT ’

Radio Transmitter T-368/URT is shipped with
all tubes (except the 3B28 high-voltage rectifier
tubes), fuses, and lights in place. Install the tubes
into their sockets on the power supply deck (fig.
74), and connect the caps to the tube anodes.

a. For fixed station installation, place the trans-
mitter in a desired position.

b. For mobile installation, the equipment must
be bolted to the surface on which it is positioned.
For this purpose, four holes are provided in the
rectangular base. These holes are spaced 29
inches in length and 267% inches in width (center
to center). Use hex head bolts, at least 2% inches
long, and Y%-inch washers to fasten the transmitter
to the surface. These bolts are not furnished.

15. Modification of Antenna Tuning Unit BC-
939-B
(fig. 7)

Antenna Tuning Unit BC-939-B may be modi-
fied by use of Frequency Conversion Kit MC-509
to allow transmission by Radio Transmitter T—-
368/URT on frequencies from 1.5 to 2 me. To
modify the tuning unit, refer to figure 7 and pro-
ceed as follows:

a. Open the coaxial line inside Antenna Tuning
Unit BC-939-B by removing the center conductor
of the coaxial line from point Y. Bend this wire
away from the insulator, and tape the ends. At~
tach one end of a 17-inch length of Wire W-128 to
point Y.

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

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

d. Remove the lead from the high-frequency
inductor coil 1.44 to the ANTENNA CURRENT
meter M4 at terminal 2.- Do not remove the other
lead on terminal 2 which runs to a contact of
switch SW9.1.

16. Installation of Antenna Tuning Unit BC-
939-B
@. When the tuning unit is unpacked, follow the
checking procedure given in paragraph 13c.
b. Set the tuning unit on top of Radio Trans-
mitter T-368/URT and secure it to the transmitter
with the four wing nuts (fig. 1).

17. Connections
(figs. 8 and 9)

a. Power Input. Connect power Cord CD-763
between the power receptacle J14 and the ac line
(115 volts, 50-60 cycles per second (cps), single
phase).

b. CW Transmission. Connect the handkey
cable to the CARBON MICROPHONE recep-
tacle J11.

c. AM. Transmission. Connect the carbon
microphone cable to the CARBON MICRO-
PHONE receptacle J11.

d. EXT EXC Transmission. Connect the ex-
ternal exciter output cable to the EXT EXC
receptable J15.

e. FSK Transmission. Connect the output
cable of the frequency-shift exciter to the FSK
receptacle J16.

f. FSK-AM. Transmission.
in ¢ and ¢ above.

g. Transmatting Antenna. Connect the antenna
to R. F. OUTPUT receptacle J9.

h. Recewver Using Transmitter Antenna.
nect a wire to RECEIVER receptacle J10.

1. Antenna Tuning Unit BC-939-B.

(1) Connect a 50- to 70-ohm coaxial cable
between R. F. OUTPUT receptacle J9

11

Follow procedure

Con-
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Figure 7. Modification of Antenna Tuning Unit BC-939-B, practical wiring diagram.

of the transmitter (fig. 5) and the input
terminals located on the side of the
tuning unit. (fig. 87).

(2) Conneet the antenna to the antenna
terminal located on the rear of the tuning
unit (fig. 87).

j. Remote Control Operation. A special purpose
cable must be fabricated to conneet the remote
control box to the remote control receptacle J12
on the transmitter. The pins of J12 have the
following functions:

(1) Remote control of the push-to-talk and

12

key relay K2 by shorting pin A to pin K
(ground).

Remote control of the high-voltage relay
K6 by shorting pins B and C (115 volts
ac).

Remote control modulation by connect-
ing a telephone to pins D and E.
Remote control modulation by conncet-
ing a carbon mike to pins I and K.
Monitoring of ew keying by connecting a
headset between pins H and E.
Disabling a receiver by shorting pin J to
ground.
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18. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions in paragraph 13 for
uncrating, unpacking, and checking the equip-
ment.

h. Check used or reconditioned equipment for
tags or other indications of changes in the wiring
of the equipment.  If any changes in wiring have

Radio Transmitter T-368/ URT, cording diagram.

been made, note the change in this manual, prefer-
ably on the schematic diagram.

¢. Check the operating controls for ecase of
rotation. If lubrication is required, refer to the
lubrication instructions in paragraphs 44 through
46.

d. Perform the installation and connection pro-
cedures given in paragraphs 14, 16, and 17.

13



CHAPTER 3
OPERATION

I. CONTROLS AND INSTRUMENTS

Section

Note.  This section locates, illustrates, and describes

the function of every control. The actual oper-
the use of the various controls and instruments that are

provided for the proper operation of the equipment.

ation of the equipment is discussed in paragraphs

19. General

Haphazard operation or improper setting of the
controls can cause damage to electronic equip-
For this reason, it is important to know

ment.

22 through 31.

20. Radio Transmitter T-368/URT
(fig. 9)
a. Rf Deck Conirols.

Control or instrument

Function

P A PLATE mcter___.
P A BAND SWITCH_____

EXCITATION METER SWITCH

EXCITATION meter

FIL VOLTAGE meter

TUNING CONTROL__________________

Tuning control frequency dial (mechani-
cal counter).
BAND SELECTOR switeh.____________

14

1 Indicates plate current drawn by power amplifier tube.

Five-position switch that permits operation of pa tube in bands of:
1.5-2.0 mec.
2.0-3.0 me.
3.0-6.0 me.
6.0-11.0 me.
11.0-20.0 me.

Three-position switch used in conjunction with the EXCITATION meter
to indicate current in MOD PLATE X20, INT AMP PLATE X10, and
P A GRID X2 position.

Used in conjunction with EXCITATION METER SWITCH to give
following indications:

Position

MOD PLATE X20

Function

Indicates plate current of modulator tubes;
reading multiplied by 20.

INT AMPPLATE X10______ Indicates plate current of ipa tube. Reading
multiplied by 10.
PAGRIDX2______________ Indicates grid current of pa tube. Reading

multiplied by 2.

Used in conjunction with FILAMENT VOLTAGE control (on modulator
deck) to indicate filament voltage of pa tube.

Sets the frequency of the transmitter when operating on CW or AM. Tunes
the exciter stages (master oscillator disabled) to the operating frequency
of the external exciter unit when operating on FSK, FSK-AM., or EXT
EXC. Frequency in me indicated on mechanical counter at left of TUN-
ING CONTROL.

Indicates transmitting frequency reading directly in me on one of four rows
of dials. Row (for each band) selected by BAND SELECTOR switch.

Selects following bands over which the exciter unit operates:

1.5-3.0 me.
3.0-6.0 mec.
6.0-12.0 me.
12.0-20.0 me.
Counter containing frequencies in desired band exposed by action of
BAND SELECTOR switch.



a. Rf Deck Controls-—Continued

Control or instrument

Funetion

SERVICE SELECTOR switch

POWER AMPLIFIER TUNING control_

POWER AMPLIFIER LOADING con-
trol.

POWER AMPLIFIER TUNING and
LOADING dials (mechanical coun-
ters).

Selects any one of the following five types of operation:
CW.
AM.
FSK.
FSK-AM.
EXT EXC.

Adjusts the pa stage to operating frequency. Initial setting shown on dial to
left of tuning control as determined from the calibration charts. Final
setting found during tuning procedure (par. 24).

Adjusts the pa stage to desirzd loading level. Initial setting shown on dial
to right of loading control as determined from the calibration charts.
Final setting found during tuning procedure (par. 24).

Indicate settings of pa tuning controls found from calibration charts.

b. Modulator Deck Controls.

Control or instrument

Function

FILAMENT VOLTAGE control_________
MODULATOR BIAS control___________

600 OHM LINE GAIN control___________
CARBON MIKE GAIN control
Clipper gain eontrol (fig. 67) .____________
Sidetone gain control (ig. 67)____________
EXCITER PLATIC POWER switeh. ___

Sets filament voltage for pa tube as indicated on FIL VOLTAGE meter.

Sets no-signal plate current of modulator tubes as shown on EXCITATION
meter in MOD PLATE X20 position.

Sets audio level of equipment when using a telephone set.

Sets audio level of equipment when using a carbon mike.

Sets maximum audio level to prevent overmodulation.

Sets sidetone level to suit operator.

Turns on exciter power supply and removes blocking bias for FSK, FSK-
AM., and EXT EXC operation when in on (up) position. Left in OFF
position for CW and AM. operation, and exciter supply is turned on by
PLATE RELAY switch for CW and by closing the mike switch for AM.

c. Power Supply Deck.

Control or instrumer:t

Function

FILAMENT POWLR circuit breaker____
PLATI POWER circuit breaker_________ ‘

OVERLOAD RESET switch

TUNE-OPERATE switch

PLATE RELAY switch

Applies ac line power to equipment when in ON position.

Applies high voltage to equipment when in ON position and when either the
PLATE RELAY switch is in the on (up) position or the mike switch is
closed. In either case, the high voltage cannot be turned on until ap-
proximately 25 seconds have passed after the FILAMENT POWER
circuit breaker is closed.

Restarts equipment following overloads when pressed down momentarily.
Normally kept at off (up) position by a spring.

When set at TUNE, lowers high voltage of equipment.
ERATE, applies normal high voltage to equipment.
Turns on high voltage when PLATE POWER circuit breaker and PLATE

RELAY switch are set at their on (up) positions. Alse turns on exciter
power supply when set to on position. Switch is left in on position for all
services exceptt AM. operation. In AM. operation, high voltage is ob-

tained by closing the mike switch.

When set at OP-

15
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c. Power Supply Deck—Continucd

Control or instrument ! Function

FILAMENT POWER indicator light | Indicates presence of filament power in equipment.
(green).

PLATE POWLER indicator light (rod)“,_% Indicates presence of plate power in equipment.

SAMP fuse . _____ ____ | Protects bias supply transformer and blower motor (located on the back
panel).

6 AMP fuse_ __________________________ . Proteets filament, low-voltage circuits, and blower motor (located o rf deck).

BLOWN FUSIE INDICATORS ... __. ,} Indicators for 3 AMP and 6 AMP fuses for blown condition.

OVERLOAD RELAY ADJUSTMENT |
including:
INCREASIKE PHONL. Sets operating point for overload relay for FSK—=AM. and AM. operation.
INCRIEASE CW_______ . Sets operating point for overload relay for FSK, EXT EXC. and CW
operation.

d. Tousing Control.

Control or instrument Function

THERMAL RESET push Hutton switech.  Permits manual resetting of thermostat.

21. Antenna Tuning Unit BC-939-B Controls and Instruments
(fig. 10)

Control or instrument Function

COUPLING control . - ... Varies the amount of current in the antenna.
FREQUENCY  control 10 MC-=IN- ' Adjusts the antenna loading to the transmitter in the high frequency range.
CRISASI-20 MC. ‘
FREQUENCY  control 2 MC-IN-  Adjusts the antenna loading to the transmitier in the low frequencey range.
CRIBASE-10 MC.
ANTENNA CURRENT meter .- -~ Measures the rf current in the antenna.
Range switeh oo . __ - Three-position switeh to mateh a whip antenna in cither the low frequeney
(2 to 10 me) or high-frequency (10 to 20 me) range of the transmitter or
to match a long-wire antenna to the 2- to 20-me range of the transmitter.
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Section 1. OPERATION UNDER USUAL CONDITIONS

22. Tuning Charts

a. Radio Transmitter T-868]URT.

(1) Figures 11 throagh 15 show a series of five
tuning curves for the transmitter oper-
ating frequency range of 1.5 to 20 me.
Tigures 16 through 20 show a scries of
five loading curves for the transmitter
which are used in the same frequency
range. The vertical numbers along the
left edge of the charts represent the num-
bers of the POWER AMPLIFIER TUN-
ING and POWER AMPLIFIER LOAD-
ING indicators of the transmitter de-
pending on whether a tuning or a load-
ing chart is being used. The horizontal
numbers along the bottom edge of the
charts represent the transmitter oper-
ating frequency in me.

(2) After locating the transmitter operating
frequency at the bottom of the chart,
follow the line upward to the approxi-
mate center of the shaded area of the
curve. IFrom this point, follow in a
horizontal line to the left edge and note
the number intersected. Set the tuning
or loading control (whichever adjustment
is being made from the appropriate chart)
at the number found. Three numbers
arc exposed on cach of the tuning con-
trols dials. The first two cover the ten’s
and twenty’s units as white numbers on
a black background and the third covers
the tenth’s units as black numbers on a
white background. The tuning control
reads up to approximately 25 and the
loading control reads up to approxi-
mately 30.

b. Antenna Tuning Unit BC-939-B. The fol-
lowing tables give appropriate control settings for
the tuning unit when used with Radio Transmit-
ter T-368/URT:

(1) 2-to 10-Mc Range.

Loading (FRE-
Operating fre- Range switch | Coupling (COU-|{ QUENCY con-
quency (mc) position PLING control) | trol, 2 m;: to 10
me

200 2-10 4.9 4.6
205__________ 2-10 4.9 7.1
210 ___ 2-10 5.1 9.4
216 ____ 2-10 4.9 11. 4
220 _______ 2-10 4.8 13.3

Operating fre-

Range switch | Coupling (COU-

Loading (FRE-

QUENCY con-

quency (inc) position | PLING control) | trol, 2 me to 10
i | mes
225 .. 2-10 4.7 15. 1
230 _____ 2-10 4.6 16. 8
235 . ___ 2-10 4.5 18. 3
2.40 S 2-10 4.5 | 19. 8
245 ___ 2-10 4.6 21.3
2.50 I 2-10 | 4.6 22,6
255 ___ 2-10 4.3 23.9
260 2-10 1.3 25.0
265 . 2-10 4.2 26. 2
270 ________ 2-10 4.2 27.3
295 _____ 2-10 4.2 28. 3
280 __ 2-10 4.2 29. 3
285 ______ 2-10 4.2 30. 2
290 ____ 2-10 4.5 3L.0
295 . ___ 2-10 4.1 32.0
3.00._________ 2-10 | 4.1 32.7
3.05. . _____ 2-10 4.1 33.5
310 _____ 2-10 4.1 342
315 ____ 2-10 4.2 35. 0
320 _____ 2-10 | 4.2 35. 6
325 _____ 2-10 4.3 36. 3
330 _____ 2-10 4.3 37.0
335 ___ 2-10 4.5 37.5
340 _____ 2-10 4.5 38.2
345 . 2-10 4.3 38.7
3.50. .. ___ 2-10 4.2 38. 9
3.5 _____ 2-10 4.1 39.5
3.60__________ 2-10 4.0 39. 9
3.65_ . _____ 2-10 4.0 40. 4
3.70__ ________ 2-10 4.0 40. 9
3.75_ ________ 2-10 4.1 41. 3
380 . _____ 2-10 41 41.7
385 _____ 2-10 4.1 42. 2
390 _________ 2-10 4.1 42. 5
395 . _____ 2-10 4.2 42,9
400 __._____ 2-10 4.2 43. 2
405____._____ 2-10 4.0 43. 7
410____._____ 2-10 4.0 44. 0
415 . _____ 2-10 3.9 44. 3
420 ___._____ 2-10 3.8 44. 6
425 ___._____ 2-10 3.8 44. 9
430 _____ 2-10 3.6 45. 2
435 . _____ 2-10 3.4 45. 5
440 ___ . _____ 2-10 3.4 45. 8
445 . _____ 2-10 3.1 46. 1
450 . _____ 2-10 2.9 46. 2
455 . _____ 2-10 2.9 46. 4
460 _________ 2-10 2.8 46. 7
4.65__________ - 2-10 2.8 46. 9
470 _____ 2-10 2.8 47. 2
475 _____ 2-10 2.8 47. 4
480 _________ 2-10 2.7 47. 6
485 . _____ 2-10 2.7 47. 9
490 _________ 2-10 2.7 48.1
495 _________ 2-10 2.7 48. 3
5.00-_________ 2-10 2.7 48. 5
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Operating fre-
quency (me)

H.60
D60

). 74

~1 =1 =1 .

~1
u

oLt el Bk Bt B
1

8,40
8.50
8.60
8.70
8.80) .
8.90_
9.00_ __.
910 .
9.20

9.50

9.40

950

20

Range switch
position

2-10
2-10
2-10
2-10
2-10

2-10

2-10
2-10

2—-10

2-10
—-10
-10
2-10
2-10

[ &)

2-10
2-10

2-10
2-10

2-10

2—-10 |

2-10
2-10

2-10

2-10

2.10

2-10
2-10

2-10

2—-10
2-10
2-10

2-10
2-10

2-10)

2-10
2-10
2-10 |

2-10

2-10

2-10
2-10

2-10

2-10
2-10
2—-10
2-10
2—-10
2—-10

2-10

2-10
2—-10

2-10 |
2-10
2-10 |

2-10
2-10
2-10
2-10

2-10 ¢

} Loading (FRE-

Coupling (COU-! QUENCY con-

PLING control) I trol, 2 mec to 10
me)

Operating fre-
quency (me)

Range switch
position

i Coupling (COU-
[ PLING contiol)

Loading (FRE-

QUENCY con-

trol, 2 me to 10
mc)

2.7 48. 7
2.7 48.9
2.6 49. 1
2.6 49.3
2.6 49. 5
2.5 49. 6
2.5 49. 8
2.5 50. 0
2.5 50. 1
2.5 50. 4
2.5 50. 5
2.5 50. 7
2.4 50. 9
2.3 50. 9
2.3 51.0
2.3 51.2
2.3 | 51.3
2.3 51. 4
2.3 51.5
2.3 51.7
2.3 51.9
2.3 51. 9
2.3 52. 0
2.3 52.2
2.3 52.3
2.2 52.5
2.2 52.5
2.2 52.7
2.2 53.0
2.1 53. 1
2.0 53. 4
2.0 53. 6
2.0 53.7
1.9 54. 0
1.8 54.2
1.8 54. 4
1.8 | 54. 5
1.8 54.7
1.7 54. 9
1.7 55. 1
1.6 55. 2
1.6 55. 4
1.6 | 55. 5
1.6 | 55. 7
1.5 55.7
1.5 55.9
1.5 56. 1
1.5 56. 1
1.5 56. 2
L5 56. 4
1.5 56.5
1.5 56. 7
1.5 56. 8
1.5 57.1
1.5 | 57.3
1.5 57. 4
1.5 57.5
1.5 57.7
1.5 ! 57.7

2-10
2-10
2-10
2-10
2-10

(2) 10-to 20-mc range.

Nole.

e
INQISEN

(%1

[

57.8
58. 0
58.
58.
58.

Ut = W

FREQUENCY control (2 to 10 me) at 30.

For all frequencies in this range, keep the loa ding

Operating fre-
quency (me)

|
|

Range switch \ Coupling (COU-

position

| PLING control)

Loading (FRE-
QUENCY con-
trol, 2 me to 10

i me)
1000 .. ___ 10-20 1.1 2.5
1010 ___ 10-20 1.1 2.7
1020 10-20 1.1 3.0
10300 .. 10-20 11 3.4
1040 . _____ 10-20 ! 1.1 3.7
1050 . ___ 10-20 1.1 4.0
1060 . 10-20 1.1 4.5
1070 .. 10-20 1.1 4.7
1080 . 10-20 | 1.1 5.0
1090 ___| 10-20 1.1 5.3
11.00 .. 10-20 | 1.1 5.7
11100 ‘ 10-20 | L2 5.8
11200 .o ___ 10-20 | 1.2 6. 1
11300 .. ___ 10-20 ; 1.2 6.5
1140 10-20 1.2 6.7
1150 . ____ 10-20 1.2 7.0
1160 _____ ; 10-20 1.2 7.1
1170 ___ | 10-20 1.2 7.4
11.80- . _____| 10-20 1.2 7.7
1190 ___ | 10-20 1.2 7.9
12.00 - 10-20 1.2 81
12100 10-20 1.2 8. 4
1220 ___ 10-20 1.1 8 6
1230 ____ 10-20 1.1 8.8
1240 . ___ 10-20 1.1 9.0
1250 ____ 10-20 1.1 9.2
12.60_________ 10-20 1.1 9.5
12700 __ 10-20 1.1 9.8
12.80_ . . ___ 10-20 1.1 9.9
12900 ____ 10-20 1.1 10. 0
13.00. - 10-20 1.1 10. 3
13100 __ 10-20 | 1.1 10. 4
1320 _______ 10-20 | 1.1 10. 7
1330 ___ 10-20 1.1 10. 8
13.40_________ 10-20 | 1.1 11. 0
1350 ___ 10-20 1.1 1.2
13.60_________ ‘ 10-20 1. 1 11. 3
13.70 . ____ 3 10-20 1.1 1. 6
13.80_ ________ , 10-20 | L1 1.6
13.90 .. ____ | 10-20 | 1.1 11. 8
14.00 ‘ 10-20 l 11 1.9
1420 . ___ 10-20 1. 1 12. 3
14.40_________ 10-20 | 1.1 12. 4



i Loading (FRE-
Operating fre- {

|
i Range switch "(‘4)1xplingr (COU-l QUENCY con-
quency (nue) | position ‘ PLING control) | trol, 2 me to 10
! | me)

_ B
14600 10-20 | L1 12. 8
80 10-20 1.1 13.0
1500 10-20 1.1 13.2
1520 10-20 | L1 13.6
15400 . 10-20 | Lo 13. 8
1560 10-20 1.0 14. 2
1580 . 10-20 1.0 14.2
16.00. 10-20 1.0 14. 4
1620 10. 20 1.0 14. 6
640 10-20 L9 14.7
16.60 10-20 L0 14.7
16.80 10-20 .8 14.9
17.000 . : 10-20 .8 15.1
17200 . 10-20 .8 15. 4
1740 1020 .7 15. 4
17.60. 10-20 .5 15. 6
17.80 10-20 4 16. 0
18.06 10-20 | 4 16. 3
8200 10-20 4 16. 4
1S40 ) 10-20 | 4 16. 7
1860 10-20 .3 17.0
18.80 0-20 3| 17.2
19.00 10-2() .3 17. 4
140.20 10-20 .3 17. 6
19,10 . 10-20 L2 17. 9
19.60 R 10-20 | .2 18. 3
19.80 . 10-2() L2 18. 5
20.00 10-20 1 18. 7

23. Preliminary Starting Procedure of Radio

Transmitter T-368/URT
(fie. 9)

Before starting the equipment, perform the pre-
liminary starting procedure as follows:

a. Set the FILAMENT POWER ecircuit breaker
to OFFE.

6. Set the PLATE POWER circuit breaker to
OFI-.

c. Set TUNE-OPERATE switch to TUNE.

d. Set, the PLATE RELAY switch to OFF
(down).

e. Set EXCITER PLATE POWER switeh to
OFF.

24. Tuning Procedure of Radio Transmitter T—-

368IURT
(ig. 9)
Refer to paragraph 23 for preliminary power
control settings before using the tuning procedure.
Caution: Ncever operate an unloaded trans-
mitter; serious damage to the equipment will
result. If a dummy load is not used in the tuneup

procedure, make certain that the antenna is con-
nected to the transmitter.
a. CW Tuning Procedure.

(1) Set the TUNING CONTROL to the
desired frequency. Figure 21 shows two
positions of the TUNING CONTROL
dial. The 1.5-3.0-me position uses four
digits and reads 1.920 me. The 6.0-
12.0-mc position uses five digits and reads
11.350 me. The 3.0-6.0-mc¢ and 12.0-
20.0-mc positions also use four and five
digits respectively. When the BAND
SELECTOR switch is set in the two
lower bands, the fourth digit reads either
0 or 5; when the switch is set in the two
upper bands, the fourth digit travels
through 0 to 9 and the fifth digit remains
at 0. When frequencies are selected
that do not fall on these exact numbers
such as 1.917 or 11.357 me, interpola-
tion must be used. The transmitter,
therefore, must be calibrated as shown in
(10) below.

(2) Set POWER AMPLIFIER TUNING and
POWER AMPLIFIER LOADING con-
trols to the numbers that correspond to
the desired frequency (par. 22a).

(3) Turn the BAND SELECTOR switch to
the desired band.

(4) Turn the P A BAND SWITCH to the
desired band.

(5) Turn the SERVICE SELECTOR switch
to CW.

(6) Throw the FILAMENT POWER ecircuit
breaker to ON.

(@) Green FILAMENT POWER indicator
lamp goes on.

(0) FIL VOLTAGE meter shows a reading.

(¢) Blowers go on.

(7) Adjust the FILAMENT VOLTAGE con-
trol for a reading of 5 to 5.2 volts on the
FIL VOLTAGE meter.

(8) Turn the EXCITATION
SWITCH to P A GRID X2.

(9) Throw the EXCITER PLATE POWER
switch to ON (reading appears on
EXCITATION METER).

(10) Calibrate the transmitter with a fre-
quency meter set such as Frequency
Meter Sets SCR-211-A, B, C, D, E,| F,
J, K, I, M, N, O, P, Q, R, T, AA, AC,
AE, AF, AG, AH, AJ, AK, AL, or
AN in the following manner:

METER
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22

(a) Sct the frequeney meter on top of the
transmitter.
(b) Calibrate the frequency meter as de-
seribed in TM 11-300.
(¢) Set the frequency meter at the desired
operating frequency.
(d) Adjust the TUNING CONTROIL on
the transmitter until zero beat is heard
m the frequency meter.
(¢) The transmitter is now accurately cal-
ibrated at the operating frequency.
(11) Throw the PLATE POWER circuit
breaker to ON.
(12) Throw the PLATE RELAY switch to
ON (up).
(¢) Red PLATE POWER indicator lamp
£oes oI,
(b) P A PLATE meter shows a reading.
(13) Adjust the POWER AMPLIFIER
TUNING control to resonance (tuning
to the desired frequeney) as indicated by
the minimum rcading on the P A PLATE
meter.
(14) Adjust the POWER AMPLIFIER
LOADING control to obtain a reading
of 150 milliamperes (ma) on the P A
PLATE meter.

(15) Readjust the POWER AMPLIFIER
TUNING control for a minimum reading
on the P A PLATE meter.

(16) Readjust the POWER AMPLIFIER
LLOADING control for the 150-ma read-
ing on the P A PLATE meter.

Note. For the procedures in (13) through (16)
above, the numbers of the tuning controls may
be changed so that they do not fall in the ap-
proximate center of the shaded areas of the
calibration charts. This is permissible as long
as they remain inside the shaded areas.

(17) Throw the TUNE-OPERATE switch to
OPERATE.

(@) P A PLATE meter should read ap-
proximately 350 ma. If not, repeat
the steps in (15) and (16) above, with
the switch at OPERATE, until 350
ma is obtained.

() EXCITATION meter should indicate
a reading of 8 to 12 ma at P A GRID
X2 position.

(¢) Turn the EXCITATION METER
SWITCH to INT AMP PLATE X10
position and EXCITATION meter

reading should be between 20 and 70
ma.

Caution: Be sure 70 ma is not ex-
ceeded, as the life of the intermediate
power amplifier (ipa) tube will be re-
duced considerably.

(d) FIL. VOLTAGE meter should read 5
to 5.2 volts. If not, repeat the pro-
cedure in (7) above.

b. AM. Tuning Procedure.

(1) Follow the tuning procedure for CW (a
above) with the following exceptions:

(a) For the procedure in a(5) above, turn
the SERVICE SELECTOR switch to
AM.

(b) For the procedure in a(14) above, ad-
just the POWER AMPLIFIER LOAD-
ING control for a 125-ma reading on
the P A PLATE meter.

(¢) For the proceduresin a(17)a through (d)
above, the P A PLATE meter should
read 275 ma for a maximum.

(2) Turn the EXCITATION METER
SWITCH to the MOD PLATE X20
position.

(3) Adjust the MODULATOR BIAS control
until a reading of 50 ma is obtained on
the EXCITATION meter.

(4) Turn the CARBON MIKE GAIN con-
trol to its off position (counterclockwise).

(5) Turn the clipper gain control (screwdriver
adjustment) to its off position (counter-
clockwise). This is done by pulling the
modulator deck out until the clipper
control shaft can be seen (fig. 67) and
turning the control with a screwdriver.

Warning: Be sure that the deck is not
pulled out too far; damage to the operator
or to the equipment may result because
there are no stops to prevent the deck
from falling out of the housing.

(6) Push the deck back into the housing but
do not tighten the bolts at this time.

(7) Hold the mike in one hand (aprx 4 to 6
in. from the face) and press the mike
switch. Hum or whistle a sustaining
note into the mouthpiece while turning
up the CARBON MIKE GAIN control
until approximately 250 ma. is read on the
EXCITATION meter. If a telephone is
used over a 600-ohm line, turn the 600
OHM LINE GAIN control instead of the
CARBON MIKE GAIN control.



(8) Pull the deck ont again far enough to turn
the clipper gain control halfway on
(clockwise) and then push it in again.

maximum reading on the EXCITATION
meter (8 ma min).
(7) Follow the CW tuning procedure in a(11)

(9) Repeat the procedure in (7) above and
check the modulator plate current read-
ing. If it exceeds 230 ma, the clipper
control must be turned on more and if it
is less than 230 ma, the clipper control
must then be turned back a little.

(10) Repeat the procedures in (8) and (9)
above until 230 ma is the maximum
reading.

(11) Now talk normally into the mike and
check for a maximum reading of 230 ma
on the EXCITATION meter. If 230
ma is not exceeded on peaks, the trans-
mitter is now adjusted for 100 percent
modulation with peak clipping control
for modulation over 100 percent.

(12) Tighten the modulator deck bolts.

c. EXT EXC Tuning.

(1) Follow the CW tuning procedure in a(1)
through (8) above but turn the SERV-
ICE SELECTOR switch to EXT EXC
(a(5) above).

(2) Set the tuning control on the external
exciter source for the desired frequency.
The transmitter accepts signals in the
frequency range of 1.5 to 20.0 mc in
EXT EXC position.

(3) Turn on the external exciter unit.

(4) Calibrate the external exciter unit.

(5) Turn on the EXCITER PLATE POW-
ER switch.

(6) Adjust the TUNING CONTROL for a

through (17) above.

(8) The transmitter is now tuned for EXT

EXC operation.

d. FSK Tuning.

The tuning procedure is identical with the EXT
EXC tuning procedure except that the SERVICE
SELECTOR switch must be turned to FSK. TFor
FSK tuning, the following conditions must be
observed:

(1) Be sure that the fsk exciter is turned on

before throwing the transmitter PLATE
EXCITER switch to its on position,
because the ipa tube has no protective
biasin the FSK (and FSK—-AM.) position.

(2) The transmitter accepts signals in the 1.5

to 6.0-mc range only.

(3) During operation of the radioteletype

system, the frequency of the transmitted
mark signal is lowered 850 cycles to pro-
duce a spacing signal (as in Frequency
Shift Exciter 0-39/TRA). The frequency
of the transmitted mark signal may
range from 1.5 to 20 me. Since the fre-
quency range of the exciter is limited to
a lower range, transmission at higher
frequencies involves frequency multipli-
cation in the transmitter. The effect of
this frequency multiplication is to reduce
the amount of frequency shift required
in the exciter. The frequency shift and
multiplication factor involved for differ-
ent ranges of transmitter frequency are
shown in the table below.

Transmitter BAND SELEC- | Transmitter Exciter
Exciter frequency (me) frequency TOR switch raultipliers Transmitter multiplication frequency
(me) position used shift (cps)
1.5-3.0_ L ______ 1.5-3.0 1.5-3.0 None | X1____________________ 850
3.0-6.0 3.0-6.0 1 X2 . 425
6. 0-12. 0 6. 0-12. 0 2| X4 212. 5
3.0-6.0_ .. 3.0-6.0 3.0-6.0 None | X1____________________ 850
6. 0-12. 0 6. 0-12. 0 1 X2 . 425
12. 0-20. 0 12. 0-20. 0 2 X4 . 212.5

e. FSK-AM. Tuning.
(1) Tune the transmitter in the AM. position.
(2) Tune the transmitter in the FSK position.
(3) Turn the SERVICE SELECTOR switch
to the FSK-AM. position.

Warning: Extremely high
present on the antenna tuning unit when the trans-

f. Tuning Procedure of Antenna Tuning Unit
BC-939-B (fig. 10).

rf voltages are
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mitter is in operation. Painful burns will result
upon contact.

(1) Whap antenna.

(@) Follow the CW tuning procedure in
a(l) through (8) above.

(b) Turn the COUPLING control to the
setting that corresponds to the desired
frequency (par. 220).

(¢) Turn the FREQUENCY control to the
setting (par. 220) corresponding to the
desired frequency.

(dy Set the range switch to the position
(par. 22b) corresponding to the desired
frequency.

(¢) Follow the CW tuning procedure in
a(9) through (17) above, but use the
FREQUENCY control of the tuning
unit instead of the POWER AMPLI-
FIKR LOADING control.

(/) A maximum reading on the ANTENNA
CURRENT meter indicates the cor-
rect tuning procedure.

(¢) It the minimum P A PLATE meter
reading is above or below 350 ma,
alternately decrease or increase the
COUPLING control to obtain this
reading.  Repeat the procedures in
a(15) and (16) above (TUNE-
OPERATE switch at OPERATE)
until maximum vf current occurs on the
ANTENNA CURRENT meter.

(2) Long-wire anlenna. The tuning proce-
dure for the long-wire antenna is identical
with the whip antenna tuning procedure
except for the following differences:

(a) Set the COUPLING control at about
2.0.

(b) Turn the FREQUENCY control that
covers the low-frequency range to
about the center of its range. The
exact settings of the COUPLING and
FREQUENCY controls will be found
in the tuning procedure as indicated by
a maximum reading on the ANTENNA
CURRENT meter.

(¢) Set the range switch at LONG WIRE.
Note. 1f the tuning or loading numbers of

the POWER AMPLIFIER TUNING and
POWER AMPLIFIER LOADING indicators
of the transmitter are not the same as those
within the shaded arca of the chart being used,
it is an indication that the whip or long-wire
antenna does not furnish a proper load to the
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transmitter. Check the antenna for proper
length at the operating frequency being used.

25. Starting Procedure
(fig. 9)

If the transmitter is being energized initially or
if the frequency of operation is being changed,
follow the procedure outlined in paragraphs 23
and 24. If the transmitter is to be operated at
the frequency last used before the equipment was
shut down, perform the following steps:

a. Set the FILAMENT POWER circuit hreaker
to OFF.

b. Set the PLATE POWER circuit breaker to
ON.

e. Set the EXCITER PLATE POWER switch
to OFF.

d. Set the PLATE RELAY switch to on (up).

e. Set the FILAMENT POWER cireuit breaker
to ON.

(1) Green FILAMENT POWER indicator
light goes on instantly.
(2) Blowers go on instantly.
(3) Red PLATE POWER indicator light
goes on approximately 25 seconds later.
Note. Inall types of operation of Radio Trans-
mitter T-368/URT, the FILAMENT POWLER
and PLATE POWER circuit breakers are left at
ON while EXCITER PLATE POWER and
PLATE RELAY switches will be on or off, de-
pending on the type of operation desired.

26. CW Operation
(fig. 9)

Follow the starting procedure (par. 25) before
performing CW operation.

@. Check to see if the SERVICE SELECTOR
switch is at CW.

b. Throw the EXCITER PLATE
switch to OFF.

c¢. Throw the PLATE RELAY switch toon (up).

d. Close the handkey.

27. AM Operation
(fig. 9)

Follow the starting procedure before performing
AM. operation.

a. Check to see if the SERVICE SELECTOR
switch is at AM.

b. Throw the EXCITER PLATE
switch to OFF.

¢. Throw the PLATE RELAY switch to oft
(down).

d. Press the mike switch.

POWER

POWER
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BB e )
BAND SELECTOR I
60 30
12.0 \ / 6.0
12.0 <E> L5 L8] TUNING CONTR
200 3.0
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Figure 21. TUNING CONTROL dial, 1.5-3.0-mc and

6.0—12.0-mc band positions.

28. EXT EXC Operation
(fig. 9)

Follow the starting procedure before performing
EXT EXC operation.

a. Check to see if the SERVICE SELECTOR
switch is at EX'T EXC.

b. Turn on the external exciter unit.

¢. Turn the EXCITER PLATE POWER
switch to on (up).

d. Turn the PLATE RELAY switch to on (up).

Section

32. General

Operation of Radio Transmitter T-368/URT
may be difficult in regions where it is subjected
to extreme climatic conditions of cold, heat,
humidity and moisture, and/or sand. Although
every precaution is taken in the design of the
equipment to maintain its technical characteristics
over a wide temperature and humidity range,
adverse conditions may cause large discrepancies
m operation unless additional precautions are

29. FSK Operation
(fig. 9)

Follow the starting procedure before performing
FSK operation.

a. Check to see if the SERVICE SELECTOR
switch is at FSK.

b. Turn on the frequency-shift exciter unit.

¢. Turn the EXCITER PLATE POWER
switch to on (up) and check for a reading on the
EXCITATION meter at P A GRID X2 position.

d. Turn PLATE RELAY switch to on (up).

e. Key the frequency-shift exciter unit.

30. FSK-AM. Operation
(fig. 9)

Follow the starting procedure before perform-
ing FSK-AM. operation.

a. Check to see if the SERVICE SELECTOR
switch is at FSK-AM.

b. Turn on the external exciter unit.

¢. Turn the EXCITER PLATE POWER
switch to on (up), and check for a power amplifier
grid current reading.

d. Turn Plate Relay Switch to on (up).

e. Keying the frequency-shift exciter and talk
into the mike.

31. Stopping Procedure
(fig. 9)

To stop the equipment, throw the FILAMENT
POWER circuit breaker to OFF. As mentioned
under the starting procedure (par. 25), the PLATE
POWER circuit breaker is normally kept at ON
unless the equipment is to be shut down com-
pletely. For standby operation of short periods,
leave the FILAMENT POWER circuit breaker
at ON but turn the PLATE POWER circuit
breaker to OFF, the EXCITER PLATE POWER
to OFF, and the PLATE RELAY switch to off
(down).

lll. OPERATION UNDER UNUSUAL CONDITIONS

taken. However, when the transmitter is used
as an operating component of a radio set, it is
installed in a trailer. In this case, the above
problems are eliminated or greatly reduced.

33. Operation in Arctic Climates

To protect the transmitter from the adverse
effects of subzero temperatures and climatic
conditions associated with cold weather, observe
the following precautions:
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a. Keep the cequipment warm and dry. If
necessary, construct an insulated housing for the
equipment.

b. Keep the filaments of the tubes lighted at all
times, unless this overtaxes the source of line
power. To light the filaments only, throw the
FILAMENT POWER circuit breaker to the ON
position. Make certain that the PLATE POWER
circuit breaker is at OFI.

¢. Cover the equipment with a blanket or
tarpaulin when it is not in use.

d. 1f work must be performed on the equipment
with any of the decks pulled partially or wholly
out of the housing, be sure that there is no danger
of a cold draft striking any of the temperature-
sensitive parts of the equipment. If the inclosure
is so constructed that such a draft is possible,
place a blanket or some barricr between the source
of the draft and the equipment.

e. If the equipment is brought into a warm
room after having been exposed to the cold, it
will sweat (moisture will condense on the surfaces)
until it reaches room temperature. When the
equipment has reached room temperature, dry it
thoroughly. This condition also arises when the
equipment warms up during the day after exposure
during a cold night.

1. Heavy coatings of frost will gather on the
carbon microphone in extreme cold weather when
the microphones are used in the open air or in a
cold room. Frost also will form from the breath
in the openings and will affeet transmitter modula-
tion. Place a covering over the opening if it will
not interfere with microphone operation.

34. Operation in Tropical Climates

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

35. Operation in Desert Climates

a. The main problem that arises with equipment
operation in desert areas is the large amount of
sand, dust, or dirt that enters the moving parts of
the equipment. The ideal preventive precaution
is to house the equipment in a dustproof, air-
conditioned shelter. Where this precaution is
impossible, make the building in which the equip-
ment is located as dustproof as possible with
available materials. Hang wet sacking over the
windows and doors, cover the inside walls with
heavy paper, and secure the side walls of tents
with sand bags to keep them from flapping in the
wind.

b. Never tie power cords, cables, or wires to
tent walls. Buffeting of the tent walls may dam-
age the connections or break the lines.

¢. Keep the equipment as free from dust as
possible. Make frequent preventive maintenance
checks (pars. 41 and 42), with particular attention
to the cleanliness of the gear trains and associated
indicator mechanisms, and exposed switches and
rheostats. Make certain that the air filters are
clean to ensure adequate ventilation.

d. A large decrease in the temperature at night
often causes condensation. To minimize the effect
of condensation, cover the equipment with tar-
paulin or a similar covering equipment.



CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section I.

36. General

The tools, parts, supplies, and test equipment
necessary to perform organizational maintenance
arce authorized by appropriate publications. Addi-
tional tools are supplied with the transmitter unit
(par. 37).

37. Tocls

a. Three Allen-head wrenches (Nos. 4, 6, and 8)
are mounted on the rf deck (on the metal parti-

PREVENTIVE

Section II.

38. Definition of Preventive Maintenance

Preventive maintenance is work performed on
cquipment (usually when the equipment is not in
use) to keep it in good working order so the break-
downs and needless interruptions in service will be
Kkept to a minimum. Preventive maintenance
differs from troubleshooting and repair since its
objectis to prevent certain troubles from oceurring.

39. General Preventive Maintenance Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.

b. Use a clean, dry, lint-free cloth or a dry brush
for cleaning. If the dry cloth or brush will not
remove the dirt, use one of the following tech-
niques, as applicable:

(1) When cleaning clectrical contacts, usc a
cloth or brush moistened with carbon
tetrachloride; when the contacts are
clean, wipe them dry with a dry cloth.

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

(2) When cleaning surfaces that perform no
clectrical function, use a cloth or brush
moistened with solvent (SD); after clean-
g, wipe the parts dry with a dry cloth.

ORGANIZATIONAL TOOLS AND EQUIPMENTS

tion). In addition, a %-inch hexagonal T-socket
wrench is mounted on the outside of the housing.
b. Other materials furnished are as follows:
Orangestick.
Cheesecloth, bleached, lint-free.
Carbon tetrachloride.
Sandpaper No. 000.
Solvent, Dry Cleaning (SD) (Fed Spee No.
P-S-661a).

MAINTENANCE SERVICES

c. If available, dry compressed air may be used
at a line pressure not exceeding 60 pounds per
square inch to remove dust from inaccessible
places; be careful, however, or mechanical damage
from the air blast may result. Do not use com-
pressed air in the vicinity of speaker cones or
meter movements.

Caution: When using compressed air, always
direct the first blast of the air line toward the
floor. This procedure is necessary to clear con-
densed moisture from the line.

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

(1) Secure a dry piece of wood or some other
material which is a good eclectrical in-
sulator (fig. 22). It should be about 36
inches long and about 1 inch square.
The latter dimension is not very impor-
tant.

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

(3) Solder a piece of heavy, flexible hookup
wire about 18 inches long to the metal
rod where it is fastened to the stick.
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FLATTEN APPROXIMATELY 3 INCHES

FOR DRILLING AND MOUNTING

- APPROXIMATELY 36 INCHES——J\—W‘APPROXIMATELY 6 INCHES——

! —— —\ﬁ__:“J\ b D
B — R
N ”’—1\ — T‘\ .v__
"‘l\ HARDWOOD STICK ’ SOLDER LUG TO "'
DRY AND COAT WITH COPPER BAR

CLEAR SHELLAC.

FLEXIBLE WIRE —
8 AWG OR LARGER

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

Figure 22.

Attach a heavy clip to the free end of the
wire.

e. The air filters may be cleaned as follows:

(1) Use the blowers to get rid of loose pieces
of dust.

(2) Pour cleaning solvent (SD) over a filter.
Place a large basin under the filter to
catch the solvent (SD). After the dirt
particles settle in the solvent (SD),
the clear liquid may be used again.

(3) Use a light water spray to flush out the
loosened dirt.

(4) Usc a blower to hasten the drying.

(5) Spray light oil on the side of the filter that
faces the flow of air to keep out dust.

Caution: Use oil sparingly.

f. For further information on preventive mainte-
nance techniques, refer to TB SIG 178, Preventive
Maintenance Guide for Radio Communications
Equipment.

40. Use of Preventive Maintenance Forms

a. The decision concerning the items on DA
Forms 11-238 and 11-239 that are to be applied
to this equipment is to be made in the case of first
echelon maintenance by the communication officer/
chief or his designated representative, and in the
case of second and third echelon maintenance, by
the individual making the inspection. Instruc-
tions for the use of each form appear on the reverse
side of the form.
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SOLDER CONNECTIONS

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

<——GROUND CLAMP
TM264A-94

Construction of shorting stick.

b. Circled items on figures 23 and 24 are partially
or totally applicable to Radio Transmitter T-368/
URT. References in the ITEM column are to
paragraphs that contain additional maintenance
information.

41. Performing Exterior Preventive Mainte-
nance

Caution: Tighten screws, bolts, and nuts care-
fully. TFittings tightened beyond the pressure for
which they are designed will be damaged or broken.

a. Check for completeness and general condition
of the transmitter.

b. Clean dust and moisture from front panels,
connectors, and associated operating components
(microphone, telephone, antenna, headset, hand-
key, etc.).

¢. Inspect seating of 3 AMP and 6 AMP fuses
F2 and F1, and FILAMENT POWER and
PLATE POWER lights I 3 and I 4

d. Inspect controls for binding, scraping, exces-
sive looseness, worn or chipped gears, misaline-
ment, and positive action.

¢. Check the equipment for normal operation.
For this procedure, refer to paragraphs 22 through
31.

f. Clean and tighten exterior of equipment,
supports, and connections.

g. Inspect exposed surfaces for rust and cor-
rosion.

h. Inspect the power and signal cables for



OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: Ses other aside

EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO.

RADIO TRANSMITTER T-368/URT

LEGEND FOR MARKING CONDITIONS: ¥  Satisfactory; X Adjustment, repair or replacement required; (Z) Defect corrected.

NOTE: Strike out items not applicable.

DAILY
CONDITION
NO ITEM
sl mlTiwiT]Fls
@ COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable,
microphones, tubes, spare parts, technical manuals and accessories). PAR‘4| a
2
LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.
ij CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
CARRYING BAGS, COMPONENT PANELS.
’ PAR.41 b
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT™ ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
PLUG=IN COILS AND RESISTORS. PAR.4| C
(2) INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE
PAR.41d
(39 CHECK FOR NORMAL OPERATION.
PAR.4l e
WEEKLY
' 1
NO. ITEM 3o ITEM c3
S z9
o O
7 13
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC-
LINES, WAVE GUIDES, AND CABLE CONNECTIONS. PAR.4| f TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.
)
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 4 WINDOWS, JEWEL ASSEMBLIES. Al
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.
10 16
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FiT, INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER=
DAMAGED INSULATORS AND REFLECTORS. PROOF ING.
1L 17
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW,
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
121 (NSPECT FOR LOGSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER= RMINA FOR CRA AKS, DAMA
STATS, RELAYS, SELSYNS, MOTORS, BLONERS, CAPACITORS, GEN- e nh DOX CouERS FOR CRACKS, LEAKS, DAMAGED
ERATORS, AND PILOT LIGHT ASSEMBLIES. PAR.41 i ' ‘
19 IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA. “50?1'11-2353 REPLACES DA FORM 419, 1 DEC 50, WHICH IS 0BSOLETE.

™™™ 809-13

Figure 23. DA Form 11-238.
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side
EQUI PMENT NOMENCLATURE [[prn[ur SERIAL NO.

RADIO TRANSMITTER T-368/URT

LEGEND FOR HARKING CONDITIONS: V' Satisfactory; X  Adjustment, repair or replacement required; (¥) Defect corrected:
NOTB: Strike out items not applicable.

T T
Ko (Tew 2. ITem k|
3 3
D COMPLETENESS AND GENERAL CONDITION OF EQUIPNENT (receiver, U ELECTRON TUBES = INSPECT FOR LOOSE ENVELOPES, CAP CONNEC~
transmitter, carrying cases, wire and cable, microphones, TORS, CRACKED SOCYETS: INSUFFICIENT SOCKET SPRING TENSION}
tubos, spare parts, technical manuals and accessories). CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER
PAR.4la TYPE TUBES. PAR.42b{1 |
2 20
INSPECT FILM CUT-QUTS FOR LOOSE PARTS, DIRT, MISALIGNN
LOCAT 10N AND INSTALLATION SUITABLE FGR NORMAL OPERATION. AND cauaosxox.n 0uTS FOR 100 + DIRT, UISALIGNNERT
b .
CLEAN DIAT AND MOITTURE FROW ANTENMA, WICROPHTNE, HEADSETS, B
CHESTSETS, KEYS, WACKS, PLUGS, TELLPHONES, CARRYING BAGS; INSPECT FIXED CAPACITORS FOR LEAXS, BULGES, AND DISCOLORA-
COMPONENT PANZ LS. PAR.4| b THoN. PAR.42€
0 . o . " .. @ INSPECT RELAY AND CIRCUIT BREAXER ASSEM2LIES FOR LOCSE
yn,PEcr ’r‘j"/]v”f M:JISL acc ,‘ucw»cu‘;' ITEMS: MOUNTINGS; BURNED, PITTED, CORRODED CONTATS; MISALIGNMENT
"_}“*; L i“g‘““‘ LUES, CONNELTORS, VISRATORS, OF CONTACTS AND SPRINGS; INSUFFICISKT S771nG TENSION; BIND=
LU= L KO . r © -
PAR.4| ¢ ING OF PLUNGERS AND HINGE PARTS. PAR.42¢C
23
INGPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, INSPECT VARIABLE CAPACITORS FOR DIRT, MOISTURE, MISALIGN~
WORN OR CHIPPID GEARS, MITALIGHMINT, POSITIVE ACTICK. MENT OF PLATES, AND LUOSE MOUNTINGS.

PAR.41 d

INSPECT RESISTOXS, BUSHINGS, AND INSULATORS, FOR CRACKS,
CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE,

PAR.41e PAR.42d
TS AND CASES, RACK @ y

MUUNTS, COAKIAL TRANSMISSION
CHNECTIONS.

CECK FOR NORWAL OPERATI0N.

CUEAN AND T1G4TEN FATIRICK OF
MOONTS, SHOCK W
LINES, WAVE GUIDLS,

INSPECT TERMINALS OF LARGT FIX[D CAPACITORS AND RESISTORS
FOR CORROSION, DIRT AND LOOSE CONTACTS.

PAR.4| f PAR.42e

26,
CLEAN AND TIGHTEN SWITCESS

INGPECT CASES, MO ,» TERMINAL BLOCKS, BLOWERS,

NTENNAS, TOWFRS, AND EXPOSED

METAL SURFACE,, FOR R S 10H, AND MOISTURE. ‘nmnx OF CrASS15 AND CABINETS NOT
PAR.41 g PAR.42f
9
INSPECT CORD, CASLE, wIvF, SHOCK MOUNTS FOR CUTS, INSPECT TCRMINAL BLOTKS FOR LOCSE CONKECTIONS, CRACKS
BREAKS, FRAYING, OLTERIUeT KINKG, &40 STRAIN. AND DREAXS.
PAR.4i h PAR.429
10 28
INSPECT ANTENNA FOR NTR LOUSE FIT, JUS i - .
DAMAGED TNSULATCRS AND HEFL CHECK SETTINGS OF £DJUSTASLE RELAYS,
11
INSPECT CANYVAS ITEMS, LEATHER, AND CAEUING FOR MILDEW, LUBRICATE £TUIPMIST 10 DAKCE WITH APPLICABLE
TEARS, AND FRA(ING. OEPARTMENT ©o Thi ARMY LL“RICATION ORDER,
L2] INOPECT FOR LDOSENESS OF ACCESSIELE ITEMS:  SWITCHES, KNOBS, 30
B JACKS, CONNFCTORS, fLT TRICAL TRANTFOAMERS, POWERGTA 5, INSPECT GEKTRATOR AMPLIDYNTS, DYNAMCTORS, FOR ARUSH WEAR,
RELAYS, SELSYHS, MOTOMS, ©LUKERS, CAPACITURS, GENCRATONS, SERING TENSION, ARCING, AKD FITTiNG OF
AND PILOT LIGHT ASSIMGLIES, PAR.4| i
13
INSPECT STORASE BATTERIZS FOR DIRT, LOOSC TERMINALS, CLEAN AMD TiGHTEN CONNDCTIONS AND MOUATINGS FOR TRANSFORKERS
ELECTROLYTE LEWEL AND SPECIFIC CRAVITY, AWD DAMAGED CASES. CHORES, POTENTIOMETERS, AND RMiQSTATS,
PAR.42i
-
c 52
1 CLEAN AIR FLLTERS, FRASS 'iug PLATES, DIAL AND METER INSPECT TRANSFORMERS, CHOXES, POTENTIOMETERS, AND
WINDOWS, JEWCL ASSEMBLIES. RNEOSTATS FOX OVERMEATING AND OIL-LEAKAGE. 3
8 »
INSPECT METESS FOR DANAGED GLASS AND CASES. BEFORE SHIPPING OR STORING = REMOVE BATTERIES.
16 34
INSPECT SHCLTZRS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUSES FOR BURNT SCREEN SPOTS.
11 35
CHECK ANTENNA GUY WIRES FOR LOOJENESS AND PRUPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.
18 0| INSPECT FOR LEAKING WATERPROOF GASKETS, WORN CR LOOSE PARTS.
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
GASKETS, DIRT AND GREASE. @
MOISTURE ANO FUNGIPROOF. PAR.42k

38| IF DEFICIENCIES AOTLO ARE NOT COR

TED DURING INSPECTION, INUJCATE ACTION TAKEN FOR CORRECTION.

DA ,.[""11-239 REPLACES DA FORM 419, 1 DEC 50, WHICH 15 OBSQLLTE. JET—
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breaks, deterioration, kinks, strain, and loose
connectors. )

1. Inspect for looseness of accessible items, such
as the dials, control knobs, and switches.

j. Clean air filters, dial, and meter windows.

k. Tnspect meters for damaged glass or case.

49. Performing Interior Preventive Maintenance

Warning: Disconneet ell power from the equip-
ment before performing the following operations.
Upon completion, reconneet power and check for
satisfactory operation of the equipment.

a. Loosen the captive scerews that sccure the
decks to the housing, and slide the individual decks
out for inspection.

b. Inspect the tubes for loose envelopes.

c. Inspeet the relay and cireuit breaker assem-
biies for loose mountings.  Cheek for burned,
pitted, or corroded contacts.

d. Inspeet the resistors; bushings and insulators
for eracks, chipping, blistering, discoloration, and
moisture.

¢. Inspeet the terminals of large fixed capacitors
and resistors for corrosion, dirt, and loose contacts.

f. Clean and tighten the switches, terminal
blocks, blowers, relay cases, and interiors ol sub-

assemblies and housing not readily accessible.

g. Inspect the terminal boards for loose connec-
tions, cracks, and breaks.

h. Lubricate the equipment in accordance with
the applicable lubrication instructions.

7. Clean and tighten the connections and the
mountings for transformers, chokes, potenti-
ometers, and rheostats.

j. Inspect the transformers, chokes, potenti-
ometers, and rheostats for overheating and oil-
leakage.

k. Check moistureproof and fungiproof varnish
for cracks and chipping.

43. Performing Preventive Maintenance on

Antenna Tuning Unit BC-939-B
(fig. 87) .

a. Inspecet, clean, and tighten the following:
capacitor clamps, capacitors, coils, bushings and
insulators, and switch.

b. Inspeet and clean gears.

c. Inspeet, tighten, and lubricate the couplings
and control shafts.

d. Test for performance after completing pre-
ventive maintenance.  Refer to paragraphs 22
through 31.

Section Ill. LUBRICATION

44. Lubrication of Oscillator-Multiplier As-
sembly and Power Amplifier Tuning
Drive Assembly

a. The lubrication instructions for the oscillator-
multiplier tuning drive assembly are given in
ficure 25. The power amplifier tuning (and
loading) drive assembly lubrication instructions
arce given in figure 26, The type of lubricant to
be used, the interval, and specilic instructions for
cach part are given in these figures.  Grease,
Aireralt and Instruments (Gl)), low and high
temperature, per MIL -G-3278 is applied to the
eear teeth; and Oil, Lubricating, Preservative,
sSpecial (PLSpecial), per MIL~1-644A, is applied
to the bearing surfaces.

b. Do not apply excessive amounts of lubricants.
Do not apply lubricants at points other than those
indicated on the lubrication illustrations.

¢. Be sure that the lubricants and the points to
he lubricated are clean and free from sand, grit, or
dirt.  These abrasives are the primary cause of
bearing wear.  Use solvent (SD) to clean all parts.
Before lubrication, clean all surfaces to be lubri-
cated. Use a lint-free cloth dampened with

341713--05-——-4

solvent (SD); keep the solvent off surrounding
parts. The solvent should also be used to remove
old lubricants during overhaul. Do not usc
gasoline as a cleaning fluid for any purpose.
Carbon tetrachleride, however, can be used as a
cleaning fluid only in the following cases: on
electrical equipment where flammable solvents can-
not be used because of fire hazard, and for cleaning
clectrical contacts including relay contacts, con-
nectors, cte.

45. Lubrication of Antenna Tuning Unit BC-
939-B

Use grease (GL) to lubricate the following
points in the tuning unit (fig. 87):
Loading coil contact roller shafts.
Coupling adjustment coil coatact roller shaft.
Tuning control bevel pinions.
Coupling adjustment bevel pinion.
Warning: Do not lubricate the inductors, con-
tact shoes, or the associated rollers which made
contact with them. Use a soft dry brush to
remove small metallic particles from the surface
of the inductors.

4



PL PL GL GL
SHAFT LEVER GEARS GEARS
BEARING ARM
SURFAGE PIVOT

@@%@

GL PL GL
GUIDE CAM GUIDE
ROLLER FOLLOWER ROLLER
SHAFT

PL GL GL GL GL
DETENT CAM SHUTTER GEARS CAMS
BALL AND RACK
SURFACE PIN
LUBRICANTS INTERVAL
GL-GREASE, AIRCRAFT AND INSTRUMENT (LOW AND
HIGH TEMPERATURE), PER MIL-G-3278. (NOTE 2) 6 MONTHS
PL-LUBRICATING OIL, PRESERVATIVE, SPECIAL,
PER MIL-L-644A WITH AMEND. I. (NOTE 3)
NOTES:

. USE SOLVENT, DRY CLEANING (SD) TO CLEAN PARTS. BEFORE LUBRICATING, CLEAN EXPOSED

SURFACES OF PARTS WITH LINTLESS CLOTH LIGHTLY DAMPENED WITH SOLVENT (SD).

BEFORE LUBRICATING.

DRY

CLEAN SURFAGES AND APPLY GREASE SPARINGLY; REMOVE EXCESS LUBRICANT.
CLEAN SURFACES AND APPLY | OR 2 DROPS OF OIL.

Figure 25.

46. Lubrication under Unusual Conditions

a. Arctic Regions. Lubricants that are satis-
factory at moderate temperatures may stiffen and
solidify at subzero temperatures; as a result,
moving parts bind or become inoperative. Con-
sult the key on the lubrication order for the proper
erade of lubricant for operating the equipment in
Arctic regions. The lubricants specified for the
equipment have been chosen specifically for their
low-temperature characteristics.

b. Tropical Regions. High temperatures and

42
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Lubrication of oscillator-muliiplier tuning drive assembly.

moisture due to rain, condensation, etc., may
cause lubricants that are normally satisfactory to
flow from moving parts and other surfaces.
These bearing surfaces will wear excessively and
will become damaged by rust and corrosion.
Inspect the equipment daily, and lubricate it as
required to insure efficient operation; use lubricants
suitable for high temperatures.

¢. Desert Regions. Dust and sand infiltration
into the equipment causes grit in the lubricants
and will seriously impair and damage the moving
parts of the set. Hot, dry temperatures may



cause the lubricants to flow from the moving parts,
and conditions similar to those described above for
tropical regions will result. Use lubricants suit-

PL PL
SHAFT SHAFT
BEARING BEARING
SURFACE SURFAGCE

able for high temperatures. Inspect and clean
the equipment daily. Exercise the precautions
described in paragraph 35.

GL
GEARS

d

)//
/

=22,
WA
/::HlND)

GlL Gl PL
BEVEL BEVEL SHAFT
GEARS GEARS BEARING
SURFACE
LUBRICANTS INTERVAL
GL -GREASE, AIRCRAFT AND INSTRUMENT (LOW AND HIGH
TEMPERATURE), PER MIL-G-3278. (NOTE 2) 6 MONTHS
PL -LUBRICATING OIL, PRESERVATIVE, SPECIAL, PER
MIL-L-644A WITH AMEND.I. (NOTE 3)

NOTES:

. USE SOLVENT, DRY CLEANING (SD) TO CLEAN PARTS. BEFORE LUBRICATING,
CLEAN EXPOSED SURFACES OF PARTS WITH LINTLESS CLOTH LIGHTLY DAMPENED

WITH SOLVENT (SD).

DRY BEFORE LUBRICATING.

2. CLEAN SURFACES AND APPLY GREASE SPARINGLY; REMOVE EXCESS LUBRICANT.
CLEAN SURFACES AND APPLY | OR 2 DROPS OF OIL.

Figure 26.
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Lubrication of power amplifier tuning drive assembly.
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Section IV. WEATHERPROOFING

47. Weatherproofing

a. General. Signal Clorps equipment, when op-
crated under severe climatic conditions such as
prevail in tropical, arctie, and desert regions, re-
quires special treatment and maintenance. Fungus
growth, inseets, dust, corrosion, salt spray, ex-
cessive moisture, and extreme temperatures are
harmful to most materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
devized which, il properly applied, provides a rea-
This treatment is
explained in TB SIG 13, Moistureproofing and
Fungiproofing Signal Corps Equipment, and TB
SIG 720 Tropieal Maintenanee of Ground Sienal
Iquipment,
ment are given this treatment at the factory.

sonable degree of protection,

Most items of Signal Corps equip-

Thercfore, it is necessary to repeat the treatment
only when parts are replaced or vepaired.

Speceial precautions nee-
total
operational fatlure of equipment at extremely low
temperatures are explained in T3 S1G 66, Winter
Mamtenance of Signal Equipment, and in TB
SHG 2190 Operation of Signal Kquipment at Low

. retie Mainienanee.

cssary to prevent poor  performance  or

Tenperatires.

d. Desert Maintenance. Speeial precautions nee-
exsary o prevent equipment failure in arcas sub-
jeetto extremely high temperatures, low humidity,
and excessive sand and dust are explained in T'B

SIG 75, Desert Maintenance of Ground Signal
Equipment. ,

e. Lubrication. The effects of extreme cold and
heat on materials and lubricants are explained in
TB SIG 69, Lubrication of Ground Signal Equip-
ment.  Observe all precautions outlined in TB
SIG 69, and pay strict attention to all lubrication
orders when operating equipment under conditions
of extreme cold or heat. Reler to paragraphs 44
through 46 for detailed lubrication instructions,

48. Rustproofing and Painting

a. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be pre-
vented by touching up bared surfaces. Use No. 00
or No. 000 sandpaper to clean the surface down to
the bare metal; obtain a bright smooth finish.

Cautior:: Do not use steel wool. Minute par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.

b. When a touchup job is necessary, apply paint
with a small brush. Remove rust from the case
by cleaning corroded metal with solvent (SD).
[n severe cases it may be necessary to use solvent
(SD) to soften the rust and to use sandpaper to
complete the preparation for painting,  Paint used
will be authorized and consistent with existing
regulations.  For further information on painting
equipment, refer to TM 9-2851, Painting Instruc-
tions for Field Use.

Section V. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

49. General

a. 'The troubleshooting and repair work that
can be performed at the organizational mainte-
nance level (operators and repairmen) is neces-
sarily imited in scope by the tools, test equipment,
and replaceable parts issued, and by the tactical
situation,  Accordingly, troubleshooting is based
on the performance of the equipment and the use
of the senses in determining such troubles as
burned-out fuses, broken cords, defective tubes, or
cracked insulators.

b. The paragraphs that follow in this scction

44

help to déetermine which of the circuits is at fault
and in localizing the fault in the circuit to the
defective stage or item, such as a tube or fuse.

50. Inspection

a. When failure is encountered and the cause is
not immediately apparent, check as many of the
items listed in b and ¢ below as is practicable before
starting a systematic operational check of the
equipment. Do not, however, disassemble the set
for a complete inspection without some knowledge
ol the operational symptoms. If possible, obtain



information from the operator of the equipment
regarding  performance at  the time trouble
occurred.

b. Complete failure of the radio set often may
he cansed by one or more of the following faults:
(i) Improperly connected power cable.

) Worn, broken, or disconnected cords or
plugs.

¢3) Blown fuses or tripped circuit breaker.

(43 Switches (or other controls) set wrong.

e. Partial [ailure of the radio set often may be
cansed hy one or more of the following faults:

(1) Faulty relay contacts, caused by over-
loads.

2) Defective resistors, caused by overheat-
ing; look for blistering or discoloration of
the paint.

) Partially defeetive tubes.

9
(2

Neieo The individual deeks (of, modulator and
power supply) of the transmitter may be coms-
pletely removed for servicing., e sure that on
deckois pulled out of the cabinet any farther than
fst cnough to permit removal of the intereon-
necting plugs to prevent damage to the wiring.
Both sides of cach deek must be supported when
removing it from the eabinet, beeause mechanical
=tops are not supplied on this cauipment,

51. Troubleshooting by Using Equipment Per-
formance Check List
Caution: Radio Transmitter T-368/URT con-
tains extremely high voltages which are dangerous
to dife il The protective cleetrical
interiock switehes should not be relied upon. A
red pilot Tamp, Iabeled PLATE POWER, on the

front panel of the transmitter indicates when the

contacted.

high-voltage power supply is turned on. Since

this lamip may burn out, however, do not vely on
it to =how that no high voltages are present.  Use
the shorting stick to insure safety to both the

operator and the equipment,

@. General. The equipment performance check
list (par. 52) will help the operator to locate
trouble in the equipment. The list gives the
item to be checked, the conditions under which
the item is checked, the normal indications and
tolerances of correct operation, and the corrective
measures that the operator can take.  When using
this list, follow the items in numerical sequence.

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

¢. Normal Indications. The normal indications
listed include the visible and audible siens that
the operator should recognize when checking the
items. If the indications are not normal, the
operator should apply the recommended corree-
tive measures.,

d. Corrective Measures. The corrective meas-
ures are those the operator can make without
turning in the equipment for repairs.  References
in the table to paragraphs in chapter 6 indicate
that the trouble cannot be corrected during
operation and that troubleshooting by an ex-
perienced repairman is necessary.  If the set is
completely ineperative, or if the recommended
corrective measures do not yield results, trouble-
shooting is necessary. If the tactical situation,
however, requires that the equipment be main-
tained and if the set is not completely inoperative,
the operator must keep the ses in operation as
long as it is possible to do so.

52. Equipment Performance Check List

The equipment performance portion of the check
list is broken into divisions corresponding to the
starting, operational, and type of service selected.
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PRELIMINARY STARTING PROCEDURE
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|
Ttem |

- No.

10

11

12

13

14

15

16

Item

Action or condition

Normal indications

Corrective measures

FILAMENT POWER |
circuit breaker. i

PLATIE POWLR circuit
breaker. 1

PLATE RELAY switeh_|

TUNE-OPERATE ‘
switch.

EXCITER PLATE
POWER switch.

BAND SELECTOR
switch.

TUNING CONTROL.___
P A BAND SWITCH___

POWER AMPLIFIER
TUNING and POWER
AMPLIFIER LOAD-
ING controls.

SERVICE SELECTOR
switch.

EXCITATION METER
SWITCH.

When  using  Antenna
Tuning Unit BC-939—
B:

Range switeh__________

FREQUENCY control_.

COUPLING control____

FILAMENT POWER
circuit breaker.

FILAMENT POWER
circuit breaker.

Throw to OFF.

| Throw to OFF.

Throw to off (down).
Throw to TUNE.

Throw to OFF.

Turn to desired band____

Turn to desired operating
frequency.
Turn to desired band . _ __

Settings found from eali-
bration charts for de-
sired frequency.

Turn to CW____________

Place at P A GRID X2
position.

Set to desired range__..__

Crank to desired setting
found from calibration
charts.

Turn to desired setting
found from calibration
charts.

Throw to ON. Adjust
FILAMENT VOLT-
AGE control for 5-volt
reading on FIL VOLT-
AGE meter.

Throw to OFF__________

Proper bar exposed on
dial and pointer set at
desired band.

Proper number
appears.

Pointer at desired band. .

in me

Numbers rotate to proper
settings.

Pointer at type of service
selected.

Pointer at desired meter
range.

Pointer at desired range._._

Numbers rotate to proper
setting.

Numbers rotate to proper
setting.

Green light on. Blowers
go on. A 5v reading
on FIL VOLTAGE
meter.

Green light and blowers
go off. Reading on FIL
VOLTAGE meter drops
to zero.

Secure knob to shaft.

Check switch.
See paragraph 86.
Secure knob to shaft.

Check switch.
See paragraph 86.

Secure knob to shaft.
Check switch.
Secure knob to

Check switch.

shaft.

Secure knob to shaft.
Check switch.

See paragraph 89.

Secure knob to shaft.

See paragraph 89.

Check power Cord CD-
763 and connectors be-
tween ac source and ac
power receptacle J14.
Check cables to J7
(power supply deck), J6
and J2 (modulator
deck), and J1 (rf deck)

and the connectors.
Check 6 and 3 amp
fuses (F1 and F2).

Check FIL VOLTAGE
meter M1 and FILA-
MENT VOLTAGE con-
trol R18. Check blow-
ers Bl and B2 and
FILAMENT POWER
circuit breaker CBI1.
Check FILAMENT
POWER lamp I 3.



I,‘\‘.:“ ‘\ Item Action or condition Normal indications Corrective measures
17 | PLATE POWER circuit } Throw to on (up) posi-
E‘] breaker and PLATE tions.
=) RELAY switch.
/2 18 | FILAMENT POWER | Throw to ON___________ See item 15. Red light | See item 15, Check
% | circuit breaker. goes on approximately PLATE POWER ecir-
o 25 seconds after circuit cuit breaker CB2 and
ﬁ breaker goes on. Also lamp I 4; THERMAL
o P A PLATE METER RESET PLATE RE-
Z shows a low reading. LAY overload; and re-
a lay switches. Check re-
E’-; lays K5, K6, K7, and
e K8 on power supply
n deck under protective
‘e cover. Check P11 for
E: firm seating in jumper
Z plug receptacle J13.
E Check high-voltage rec-
= tifier tubes V18 and V19
&) and see that all decks
gf are closed. Check P A
PLATE meter M3.
Check clamper tube V2.
19 | EXCITATION ME- | Turn to P A GRID X2 | No readings on EXCI-
- TER SWITCH. and INT AMP PLATE TATION meter.
et X10.
E 20 | EXCITATION MIi- | Turn to MOD PLATE | Reading (approximately | Seeitem 18. Check mod-
=) TER SWITCIH. X20. 50 ma) appears on ulator tubes V9 and
o EXCITATION meter. V10and EXCITATION
= meter M2. Check bias
~ rectifier tube VI1 if
C reading is excessive.
7| 21 | PLATE POWER vcircuit | Turn to off (down) posi- | Red light goes off and P
':‘ breaker and PLATE tions. A PLATE meter read-
o RELAY switch. ing drops to zero.
;’i 22 | EXCITATION ME- | Turn to P A GRID X2__
o TER SWITCH.
~ 123 | EXCITER PLATE | Throw to on (up)-—.--._- 8 ma minimum appears | Check low-voltage power
f POWER switch. on EXCITATION me- supply rectifier tube V4.
i ter. Check tubes V801, V802,
= V101 through V104 in
- .
= exciter subassembly.
= Check cable between
E P101 and J8 on rf deck.
124 | EXCITATION ME- | Turn to INT AMP | 20 to 70 ma reading on | See item 23.
; TER SWITCH. PLATE X10. EXCITATION Meter.
CW operation
Sy
=" 925 | SKRVICE SELECTOR | Turn to CW.
A R
S :r ‘ switch.
Zo . PLATE POWIR circuit | Turn to on (up) position_| Readings on P A PLATE
- g breaker; EXCITER | and EXCITATION
= =1 PLATE POWER, and meters.
:E‘ | PLATLE RELAY
P ‘ switches.
26 POWER AMPLIFIER | Adjust for resonance.____ Minimum reading on P | Check pa tube V1.
TUNING control. A PLATE meter.
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FEQUIPMENT PERPORMANCIE
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29

Item

Action or condition

Normal indications

Corrective measures

CW operation—Con.
POWER
LOADING and
POWIER AMPLI-

AMPLIFIER

FIER TUNING con- |

trols.

CTUNE-OPERATI

30

EXCITATION

3

w
Zt

36 ‘

37

39

40

switceh,

ANTENNACURRENT.

EXCITER PLATIE
POWIER switeh.

AM L operation

SERVICE SELECTOR
switeh,

N I-
TR switch,

EXCITER PLATI
POWIER switeh,
PLATIE POWLER cir-

cuit breaker, and
PLATI RELAY |
switeh.

POWIER AMPLIFIER
TUNING control.

POWICR
LOADING control.

TUNE-OPERATE
switeh,

EXCITATION
SWITCIL.

METER

CMODULATOR  BIAS
| control.
LEXCITER PLATE

AMPLIFIER ¢

POWER and PLATIY

RIELAY switches.
! : ,
Carbon microphone and
mike switch.

Adjust  loading control
for 150 ma pa plate
current. Readjust
tuning control for min-
imum reading on me-
ter.  Keep reading 150
ma with loading con-
trol.

Throw to OPERATE____

Key held elosed

Throw to OFF__________

Turn to AM.
Set at P A GRID X2,

Turn to on (up) position

See item 26.

See item 27, but adjust
for 125 ma pa plate
current.

Throw to OPERATE____

Set to MOD PLATL X20_,

Adjust control for 50 ma
modulator plate cur-
rent.

Throw to off (down)

Adjust for 100% mod-
ulation (par. 24b).

150 ma on P A PLATE |

meter.

Reading on P A PLATLE
meter increases to 350
ma (approx).

ANTENNA CURRENT

meter indication.

Equipment ready for cw
transmission.

" Readingson P A PLATE

and EXCITATION

meters.

Reading on P A PLATE
meter increases to 275
ma.

50 ma on EXCITATION
meter.

See item 37_____________

No readings on P A
PLATE and EXCI-
TATION meters.

230 ma (max) on EXCI-
TATION meter.

Sec item 26.

Check switch. Check
OVERLOAD RISET.

Adjust COUPLING con-
trol.

Adjust FREQUENCY
control. Check R. F.
OUTPUT receptacle J9.

Check control =ettings,
tuning, coupling. and
antenna range switch,

Check handkey.

See items 28 and 29.

Cheek] MODULATOR
BIAS control R25 and
modulator tubes VY and
Vio.

See item 37.

Check switches.

Cheeck mike and mike
switch. Check input
(J11 and P4). Test

speech amplifier tubes
Vi2, 13, 14, and 15.
Inspect cable and con-
nector of P3 and con-
tacts of J3. Check
SERVICE SELECTOR
switch.



i Tte | . e . S .
i I,;f(:" Item | Action or condition Normal indications Corrective measures
[ . |

AM. operation-——Con.

41 | Telephone .- ____ See item 40 __________ See item 40___.__________ Sce item 40 and cheek
also telephone and tele-
phone input (J11 and

PH).
EXT EXC operation
42 SERVICE SELECTOR | Turn to EXT BXC.
: i switeh.
43 | EXCITATION METER  Turn to P A GRID X2.
i switeh.
! LEXCITER PLATE  Throw to on (up) posi-
‘ Y POWER switeh, ©  tion.
‘ PLATIC POWER cir-
s | cuit  breaker, and
= | PLATLE RILAY
~ | . 1
P2 [ switch.
< 45 | Apply external excitation  Conneet to EXT EXC
- L input. © jack. |
Z 46 TUNING CONTROL .. Adjust for max erid cur- | Reading on EXCITA- | Cheek external excitation
; i rent. TION meter between relay and signal input.
;: 8 and 12 ma.
=47 POWER AMPLIFIER  See items 26 and 27______ Sce item 28.
=~ ‘ LOADING and POW-

- IR AMPLIFIER
e - TUNING controls.
= 48 TUNE-OPERATIE | Throw to OPERATIC.___| Equipment ready for
- switeh. i transmission of exter-
- | nal excitation.
3’ FSK operation |
49 SERVICIE SEL<CTOR . Turn to FSK.
1 switeh.
Remainder  of  check
performed as deseribed |
under EXT EXCoper- \
alion. ‘
‘ \
FSK-AM. operation. |
50 SERVICE SELECTOR | Turn to FSK-AM.
. switceh. |
‘ Remainder of cheek per- }
} formed as  described |
I under FSK and AM. ‘
| ‘ operation. |
51 FILAMENT POWER  Throw to OFF__________ FILAMENT POWER
o “ circuit breaker. | and PLATE POWER
; \ | lights go out. No
; | meter readings.  Blow-

\ ers go off.

49



CHAPTER 5
THEORY

Section |.

53. Block Diagram
(fig. 27)

Radio Transmitter T-368/URT is basically a
cw and am transmitter that contains its own
power supplies. The equipment requires a hand-
key, a microphone, an ac source, and an antenna
to provide e¢w and am communications in the
frequency range of 1.5 to 20.0 me. Provisions are
made in the equipment to act as a power amplifier
to increase the distance range of low-level exter-
nally excited units. The input signals are not
restricted to the cw type rf signals. The trans-
mitter will aceept frequency-shift and also narrow-
band signals. Provision also is made in the
audio-frequency (af) section for the equipment to
accept signals fed over a 600-ohm line from a
telephone set.  Another provision permits a re-
ceiver to use the same transmitting antenna
through the use of an antenna changeover relay.
The functions of the rf, af, and power supply
stages are described briefly in the following sub-
paragraphs and described in detail in paragraphs
54 through 72.

a. The master oscillator (mo) and first buffer
amplifier use two type 5749 tubes, V801 and
V802, in circuits which are operative for CW or
AM. only. Oscillator tuning is ganged with the
multiplier stages so that the entire frequency
range of 1.5 to 20.0 mc can be covered in four
bands by a single control. The output of V801 is
fed through a capacitor to the grid of first buffer
tube V802. First buffer V802 is an unturned
amplifier used to isolate load effects of the
succeeding stages on the mo to prevent oscillator
drift. The output of V802 is fed to the grid
of first multiplier tube V101 by a coaxial cable.

b. The multiplier subassembly contains three
6AH6 tubes in the multiplier strip and one type
6000 tube in the ipa stage. The multiplier strip
consists of a second buffer-first multiplier V101,
sccond multiplier V102, and third multiplier V103.
The ipa stage V104 contains four output tank
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circuits that cover the entire frequency range of
the transmitter. The output of V104 is fed to
the grid of pa tube V1 by coaxial cable. For
operation in the four bands, the following tables
show the tubes that function to meet the frequency
requirements.

(1) Tubes used for CW and AM. operation
are as follows:

Band (mc) Tubes used Function
1.5-3.0._____ V801_______ Master oscillator.
V802_______ First buffer.
Vi10o1_______ Second buffer.
V104_______ Amplifier.
3.0-6.0______ V801 and | Master oscillator and first
V802 buffer.
Vio1_.______ First multiplier.
Vio4_______ Amplifier.
6.0-12.0_____ V801 and | Master oscillator and first
V802 buffer.
Viol_______ First multiplier.
Vio2_______ Second multiplier.
Vio4_______ Amplifier.
12.0-20.0-___| V801 and | Master oscillator and first
V802 buffer.
Viol__._.___ First multiplier.
vVio2_______ Second multiplier.
V103_.______ Third multiplier.
Vio4_______ ! Amplifier.

(2) Tubes wused for FSK and FSK-AM.

operation are as follows:

Fsk exciter output frequency between 1.5 and 3.0 me

Band (mc) Tubes used Function

1.5-3.0______| V101_______ Buffer.
V104_______ Amplifier.

3.0-6.0______ Viol_______ First multiplier.
Viod_______ Amplifier.

6.0-12.0_____ Viol_______ First multiplier.
V102_______| Second multiplier.
V104 _____ | Amplifier.
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Figure 27. Radio Transmitter T-368/URT, block diagram.
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Fsk exciter output frequency between 3.0 and 6.0 me

Band (mc) “ Tubes used Function

}
3.0-6.0______ \ VIiol_______ Amplifier.
| V104_______ Amplifier.
6.0-12.0_____ J VIOl _.____ Amplifier.
P V102_______ Multiplier.
‘ Vio4.______ Amplifier.
12.0-20.0-__ .| VIOl ______ Amplifier.
Vio2 ... ___ Multiplier.
V103_______| Multiplier.
Vio4 . . ___ Amplifier.

(3) Tubes used for EXT EXC operation are
as follows:

Band (me) | Tube used Function
1.5-3.0._____ V104 forall | Amplificr for all bands.
. bands.
3.0-6.0______ i
6.0-12.0_____ |

12.0-20.0___ ‘

¢. The pa stage uses type 4-400A tube V1 in a
circuit that is tuned separately from the ganged
tuning exciter circuits. A clamping circuit, that
uses type 5933 tube V2, protects the pa tube from
drawing excessive current if excitation, which de-
velops pa bias, is lost. The output of V1 is ap-
plied to the antenna through tuned pi-network
and loading coil circuits. Individual tuning con-
trols, POWER AMPLIFIER TUNING and
LLOADING, adjusts the pa stage for proper opera-~
tion. An antenna changeover relay is used so
that a receiver may use the transmitting antenna
during inoperative periods of the transmitter.

d. For AM. or FSK-AM. operation, the power
amplifier is plate-modulated by push-pull type
4D21 modulator tubes V9 and V10. The mod-
ulators are driven by a four-stage speech amplifier,
which receives an input from either a carbonmicro-
phome or a 600-ohm teclephone line. The first
section of the speech amplifier consists of first and
second af amplifiers V12A and V12B (12AT7 tube)
which are preamplifiers for the 600-ohm line and
the carbon microphone inputs, respectively. The
next section contains high-pass filter FL1 and
third amplifier V13A ((%) 5814 tube). A speech
clipper stage is added to maintain a relatively
constant af output level for fluctuating voice input
levels. A low-pass filter follows the clipper and
serves as input to fourth af amplifier V13B ((}2)
5814 tube). The final stage is af driver V15 (type

6C4W tube) which provides the proper af level to
drive the modulator tubes. The speech amplifier
also contains a sidetone oscillator V17 (type 5814
tube) and a cathode follower V15 (type 6C4W tube
to furnish a means for monitoring the keying by
the operator during CW operstion.

e. The equipment furnishes all the direct-cur-
rent (dc) voltages required for the five types of
operation from two low-voltage supplies and one
high-voltage supply when 115 volts are available.
One low-voltage supply is the exciter supply and
other is the bias supply; both use type
5R4WGY tubes V4 and V11, respectively. The
high-voltage supply uses two type 3B28 tubes
V18 and V19, respectively. Refer to figure 27
for the stages to which the power supplies furnish
power.

54. Master Oscillator and First Buffer Stages
(fig. 28)

a. Master oscillator V801 is an electron-coupled
Hartley oscillator tunable from 1.5 to 3.0 mec.
Oscillations are produced by coupling rf on the
screen grid back to the cathode through bypass
capacitor C806 and the tickler portion of coil
L801. The voltage feedback to the control grid
through capacitor C805 is of sufficient amplitude to
overcome the circuit losses and sustain oscilla-
tions. During oscillation, the control grid draws
current to charge C806 and consequently grid
leak bias is developed across grid resistor R801.
The mo is tuned by the tank circuit that comprises
capacitors C801 through C804 and slug-tuned
inductors L801 and L803. The slug in L801 is
gear-driven from the panel-mounted tuning con-
trol which also drives the tuning slugs in the
multiplier strip. Resistor R802 is the screen grid
dropping resistor. The signal from the oscillator
is coupled to the plate of V801 by the electron
stream. The amplified output signal across plate
load resistor R803 is coupled through capacitor
(807 to the grid of the first buffer V802.

b. First buffer V802 is an untuned resistance-
capacitance (rc) coupled amplifier. Resistor R804
is the grid load resistor, R805 is the screen drop-
ping resistor, and C808 is the screen rf bypass
capacitor. The output developed across plate
load resistor R806 is coupled through capacitor
(809 and fed to the multiplier strip through a
coaxial cable.

¢. The plate and screen of both V801 and V802
are supplied 4150 volts regulated through the
AM. or CW position of SERVICE SELECTOR
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MASTER OSCILLATOR I ST BUFFER
L
5749 s-30Mc
F——————— =
: &%’9 P8OI
h..”;"@ T0
| 4 = Jiol
I
= L L
[ceoi 7[cs02
l 580 |10
| R803 R805 R806
. 15K 33K 10K
(SEE NOTE &) |
[TUNTNG _CONTROL]
(SEE NOTE 2)
JIO5 (A), _PBO2(A)
[SERVICE SELECTOR] O 802
] - PIO1(3), 100 UH =
(SEE NOTE 3) NA 152 celo
Si J8(3) OLUF .OIUF

SECT 4
12 -

@70"843\? ]
sl § 910

E
EXTEX]
v
TO +150 VOLTS
REGULATED

Figure 28.

switeh 510 When ST s set for FSIK, FSK-AM,,
or ENXT EXC operation, the power is removed
and both the master oscillator and first bufler
stages are inoperative.  Capacitors C810 and (152
and choke 1802 form a decoupling network to
prevent rf from entering the supply.  Heater
HRSOL, thermostat SSO1, and capacitor C1L (fig.
91) arc supplied as part of the oscillator subas-
sembly, but arc not used in this transmitter.

55. Second Buffer and First Multiplier Stage
(fie. 29)

Sccond buffer and first multiplier tube V101
receives an rf input {from ecither first buffer tube
VR02Z or from an external fsk exeiter. The stage
functions as a steaiecht-through buffer amplifier,
or as a {requency doubler, depending on the band
used.

Ry

NOTES:

1. UNLESS OTHERWISE SHOWN:
RESISTORS ARE [N OHMS,
CAPACITORS ARE IN UUF.

2. [TUNING CONTROL] INCLUDES LI102,L103,L104,LIO5,
L106, LIO7, LiO8, LI0S, LI1O, AND LIl

3. SWITCH IS VIEWED FROM THE
REAR AND IS IN THE POSITION.

4. HEATER HR 80!, THERMOSTAT S80I, AND
CAPACITOR C8I1 ON MAIN SCHEMATIC

ARE NOT USED. TM809-19

Master oscillator and first buffer, functional diagram.

a. The output of first buffer V802 is reccived
at receptacle J101 through coupling capacitor
(809, coaxial cable, and connector PSOI. This
output is impressed across a shunt cireuit which
consists of high impedance rf choke 1101 and
resistor R101 in series which, in turn, are cffee-
tively paralleled for rf by resistor R103 because
capacitor C102 places the lower end of R103 at if
ground potential. The output of the fsk exciter,
used for FSK or FSK-AM. operation, is brought
to V101 from I'SK jack J16 by coaxial cable. The
cable is terminated by a 56-ohm fmpedance (R101)
through connector P10 and receptacle J102. For
input frequencies between 1.5 and 3.0 me, V10]
acts as a buffer amplifier stage, and when the
BAND SELECTOR switch is turned to the
3.0-6.0 me range, V101 acts as a multiplier stage.
When the input is in the range of 3.0 to 6.0 me



0L ooy [ npd e gsOf pun oy progss s ge danbing

02-608 Wi
SL10A 622401 S170A €S- 0L
'NOILISOd [330] NI NMOHS SI' HOLIMS [93mog 31v1d ¥3110X3] ‘4
1T OGNV ‘o7 ‘6017 ‘8010 ‘2011 (2)8r
‘9011 's017 'v017 ‘10871 $3ANT1INI[IHINGD oz_za_ (2)i014d
9s
'NOILISOd [0-6-81] 3HL NI 34V ONV ¥v3d 3HL . @wn\? | Me3mod 3ivaal
WOY4 03MIIA 3HV SNOILIIS HOLIMS [§0153735 oNve] 23 WRE ’ % '
‘4NN NI 3YY SHOLIOVAYD m,.__ﬂ
‘SWHO NI 34V SHOLSIS3Y
INMDHS 3SIMY3HLO SS3INN 1 = = (88 %w,wn
$S3ILON .“_.\. H (8)I01d H )
- Tnra (02) 1d
4n1o 010
wo_ol_r s019 wos! ©2)1r
= i oIy \7.22,.
9 LNOY3 $OIA 40 Q14O HO4 (9)101d
(R1038 svig oNIXooT8 "
% 051
€0IA 40 (i Nid) Q149 04 e a = zoiy
(€ 3.LON 339) nee = == =
/ I [081%03_owmnL] soi ane
/ €19 2019
T | ] 001
: S
N R — — +0oiy vll_l S
/ r TS T e ] " s
201A 30 (1 NId) Q1Y OL =t + 17 bV T se-g] 1 ] T
/ Ny |l 2o C2E
| 7Te | B A1 Do oy 01t Ol oir
\ se |98 | HAgH
IREL | , |oto 1011
/ T | ] i anio _
1012 > 200A U324N8
20IA 40 Lnd1NO \ 119 [zoiz__ | _r.lhnml _o_.m.n i} ® @ @ _.‘A..rmc_ 40(S Nid)
_IA.no_> 40 1ndLno / _ er 09-0¢ oI 1084 oo) 3i¥1d Woud
" 110z1 6082
/ rET ﬁ!ll_ " 9HV9
8] ]s8 )t o 1o1n

H31TdILINW LS
GNV H344n8 a2

(2 310N 338)

101% 40 SONV b (30123135 owve]
SLOVINOD HONOYHL vOIA = 101s

30 L1N2Y1D 419 OL

53



(fsk exciter source only), V101 acts as a straight-
through amplifier, and the BAND SELECTOR
switch is set at 3.0-6.0 me position.

b. In CW or AM. operation, V101 is blocked-
grid keyed. Blocking bias is applied to the control
grid of V101 through resistors R110, R102, and
R103.  Resistor R102 and capacitor C102 de-
couple the rf input from the bias supply. Blocking
bias is removed from V101 during operation by
cither the closing of EXCITER PLATE POWER
switch of energizing push-to-talk and cw relay K2.

c. Rf excitation is applied to the control grid
of V101 through capacitor C101. Cathode resistor
R104, shunted by capacitor C103, provides normal
operating bias when the removal of the blocking
bias permits the tube to conduct. The screen grid,
bypassed for rf by capacitor C104, is supplied with
operating  potential through dropping resistor
R105. Capacitors C105 and C106, with resistor
R107, decouple the screen and plate circuits to
prevent rf from entering the 275-volt power source.

d. The amplified output of V101 is developed
across load resistor R106 or tank circuit Z101,
depending on the position of BAND SELECTOR
switch S101, section 4 rear. In the 1.5-3.0 position
of the BAND SELECTOR switch, the amplified
fundamental frequency of the master oscillator or
fsk exeiter appears across R106 and is coupled
through capacitor C107 and section 2 rear of S101
directly to the grid circuit of ipa V104. Operation
in the other bands, however, requires one or more
stages of frequency multiplication. In the 3.0-6.0,
6.0-12.0, and 12.0-20.0 positions of S101, section 4
rear inserts tank circuit Z101 in place of R106 as
the V101 plate load. Tank circuit Z101 is tuned
to the second harmonic of the original excitation
frequency by variable inductor 1,102 which is
connected to the tuning mechanism, fixed capaci-
tor C110, and trimmer C109. The 2.0- to 6.0-mc
oscillations developed across Z101 are coupled
through capacitor C108 to tank circuitZ102. Tank
circuit Z102 is tuned from 3.0 to 6.0 mc by variable
inductor LL103 which is connected to the tuning
mechanism, fixed capacitor C111, trimmer C112,
and the input capacitance of the stage to which
7102 is connected. In the 3.0-6.0 position of the
BAND SELECTOR, Z102 tunes the grid circuit
of ipa V104 through section 4 front (contact 2)
and section 2 rear (contact 3). In the 6.0-12.0 or
12.0-20.0 position of the BAND SELECTOR,
7102 tunes the grid circuit of second multiplier
V102 through section 4 front (contact 4 or 6),
further frequency multiplication being required
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for operation in either of these bands. Capacitor
C113 provides a ground return for the rf excitation
coupled into Z102.

e. Section 3 front of S101 grounds the control
grids of both second multiplier V102 and third
multiplier V103 when the BAND SELECTOR is
in either the 1.5-3.0 or 3.0-6.0 position. This
ground prevents these stages from being excited
through stray wiring capacities, which would
otherwise result in spurious oscillations in the
output of the multiplier strip. In the 6.0-12.0
position of the BAND SELECTOR, the ground
connection is removed from the grid of second
multiplier V102 to permit the additional required
multiplication, but is maintained at the grid of
V103. The grid of V103 is ungrounded only when
the BAND SELECTOR is in the 12.0-20.0

position.

56. Second Multiplier Stage
(fig. 30)

@. Second multiplier tube V102 doubles the
frequency of the signal generated in tank circuit
7102, when section 4 front of the BAND SELEC-
TOR switch is in either the 6.0-12.0 or 12.0-20.0
position. Operation in ecither of these bands
therefore requires that Z102 tune with the
input capacitance of V102, a type 6AH6 tube.
In the 3.0-6.0 position of the BAND SELECTOR,
however, Z102 tunes with the input capacitance
of ipa V104. The input capacitance of V104,
a type 6000 tube, is greater than the input capaci-
tance of V102, therefore capacitor C114 is added
to the grid circuit of V102 to equalize the shunting
effect across Z102 and to permit proper tracking
on the high bands. With the BAND SELECTOR
in either the 6.0-12.0 or 12.0-20.0 position, the
control grid of V102 is ungrounded by section 3
front. Resistor R108 provides a dc return as
well as developing grid leak bias. The plate
load consists of tank circuit Z103, which is tuned
by variable inductor L.104 connected to the tuning
mechanism, fixed capacitor C119, and trimmer
C118, to the second harmonic of the 3.0- to
6.0-mc input frequency. The 6.0- to 12.0-mc
oscillations developed in Z103 are capacity-
coupled by C121 to tank circuit Z104. Tank
circuit Z104, comprising variable inductor 1105
which is connected to the tuning mechanism,
fixed capacitor C122, and trimmer C123, tunes
the grid circuit of either ipa V104 or third multi-
plier V103, depending on the setting of the BAND
SELECTOR switch. In the 6.0-12.0 position
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of the BAND SELECTOR, Z104 is connected
to the erid circuit of V104 through scctions 3
and rear. In the 12.0-20.0 position, Z104 is
conneeted to the grid circuit of V103 through
section 3 rear (contact 7). Capacitor C124
provides an rf ground return for the signal devel-
oped in Z104. ;

h. Other V102 circuit elements include cathode
bias resistor R109 and bypass capacitor C116,
screen vl bypass capacitor C117 and dropping
resistor R111, and decoupling network R112 and
120,

57. Third Multiplier Stage
(fig. 31)

a. Third multiplier tube V103 receives the
6.0- to 12.0-me output of sccond multiplier V102
and doubles it for operation in the 12.0- to 20.0-me
bhand.  Tank circuit 104 is coupled to the grid of
V103 through the 12.0-20.0 position of BAND
SELECTOR switeh seetion 3 rear; the correspond-
ing position of scction 3 front ungrounds this
orid o make Capacitor
(125 equalizes the input eapacitance of V103 with
the input capacitance of ipa V104, to whieh Z104
15 conneeted when seetion 3 rear is in the 6.0-12.0
position.

the stage  operable.

The input signal that appears across
arid resistor R1UI3 is doubled in frequency by
tuning plate tank eircuit Z105 to the second
harmonie of the input. Tank cireuit Z105 is
tuned by variable inductor 1106 which is con-
neeted to the tuning mechanism and  trimmer
128, The 12.0- to 20.0-me sicnal  developed
across 7105 is coupled through capacitor C130
to tank cireutt Z106, which tunes the grid eircuit
of ipa V104 through the 12.0-20.0 position of
Tank circuit Z106 is tuned by
variable inductor L107 which is connected to

seetion 2 rear.

the tuning mechanism and trimmer C131. Capac-
itor C132 is an rf eround return.
b. Circuit clements of the third multiplier

include ecathode bias resistor R114 and bypass
capacitor ('126, screen bypass capacitor C127
and scereen dropping resistor R115, and plate and
sereen decoupling network C129 and R116.

58. Intermediate Power Amplifier Stage
(fig. 32)

Intermediate power amplifier V104 increases
the power level of the rf excitation to the level
required for driving the power amplifier.

a. For FSK, FSK-AM., AM., or CW opera-
tion, the output of the multiplier is tapped from
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the selected position of BAND SELECTOR
switch section 2 rear and is applied to the grid
of V104 through normally closed contacts 4 and 5
of K101 and parasitic suppressor R117. The
cathode of V104 is returned directly to ground
through contacts 2 and 1 of K101. Blocking bias
is applied to the grid of V104 through resistors
R119 and R118, with R119 and capacitor C133
forming an rf decoupling network. When the
blocking bias is removed from V104, the input
excitation causes grid current flow which develops
operating grid leak bias across R118 and R119.
The grid leak bias, and therefore the input excita-
tion are required to prevent excessive plate current
flow which might otherwise damage the tube.
The plate load of V104 consists of one of four
tank circuits, as sclected by section 1 rear of the
BAND SELECTOR switch. In the 1.5-3.0
position of the BAND SELECTOR. the tank
circuit used is Z107 (comprising variable inductor
L108, fixed capacitor C137, and trimmer C136);
in the 3.0-6.0 position, Z108 (comprising variable
inductor 1,109 and trimmer C138); in the 6.0-12.0

position, 7109 (comprising variable inductor
L110 and trimmer C104); and in the 12.0-20.0
position, Z110 (comprising variable inductor

L111 and trimmer C141).  All variable inductors
are connected to the tuning mechanism. To
prevent spurious oscillations, the three unused
tank circuits are shorted by scetion 2 front of the
BAND SELECTOR. The signal developed across
the selected tank circuit is coupled through
capacitor C142 to receptacle J103, from which it
is fed over coaxial cable to the power amplifier
grid circuit. The plate circuit of V104 is de-
coupled by capacitor C139, which is erounded
through contacts 2 and 1 of K101. The inter-
mediate amplifier plate current may be read on
meter M2 when EXCITATION MNETER
SWITCH S3 is in the INT AMP X10 position.
Resistor R7 is the meter shunt. The sereen
grid is bypassed by C134 and supplied through
dropping resistor R120.

6. When SERVICE SELECTOR switch ST is
placed in the EXT EXC position, 26.5 volts ac
(also used for the filaments of V104) is supplied
to energize external excitation relay K101, Relay
K101 then removes the multiplier output signal
from the grid of V104 and supplies this grid with
an input signal from EXT EXC jack J15. Jack
J15, on the front panel of the rf deck, is connected
to K101 by coaxial cable, connector P9, receptacle
J104, and coupling capacitor C154. With K101
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energized, the direet ground connection is removed
from the cathode of V104. The cathode is then
returncd to ground through bias resistor R121,
bvpassed by capacitors C135 and C155.  The
bias developed across R121 prevents excessive
plate current flow in V104 when the blocking
bias is removed or no excitation is present. When
K101 is energized, decoupling capacitor C139 is
tied back to the cathode of V104 rather than to
ground.  With these exceptions, the circuit ele-
ments of V104 function for EXT EXC operation
exactly as described in a above.

59. Power Amplifier and Clamper Stages
(fig. 33)

a. Power amplifier tube V1 (type 4-400A)
receives the rf output of ipa V104 at connector
P8, and is operated as a class C amplifier. Operat-
ing bias is developed when the grid excitation
voltage causes grid current flow through rf choke
L9 and resistors R1, R2, and R8. Clamper V2
(type 5933) prevents excessive plate current flow
through the pa when its grid is not excited. As
long as grid excitation is present, the clamper is
cut off by the bias deveoped across R1, R2, and
RS. When excitation is lost and there is no
clamper bias, the clamper conducts heavily
through its plate load resistor, R4, which is con-
nected to the high-voltage supply in the power
supply deck through spring contacts E3 and E4.
Since R4 is also the screen dropping resistor for
the power amplifier, loss of excitation drops the
power-amplifier screen voltage, thereby reducing
the power amplifier plate current to a safe value.
Capacitor C2 maintains the clamper grid at rf
ground potential and also filters rf out of the pa
grid excitation meter circuit. The de level of this
excitation can be read on meter M2 when EX-
CITATION METER SWITCH 83 is in the P A
GRID X2 position. Resistor R8 is the meter
shunt. FIL VOLTAGE meter M1 reads the
power amplified filament voltage, which is sup-
plied from a secondary of filament transformer
T1. Capacitors C3 and C4 place the filament at
rf ground potential. Capacitor C5 places the pa
screen grid at zero rf potential.

b. The output of V1 is applied to the antenna
through a parasitic trap (L1 and R3), a tuned
pi-network, a tuned L-type coil and capacitor
network, and an antenna changeover relay. The
pi-network is used because of its effectiveness in
attenuating undesired harmonics.  Along with
an L-network, the pi-network is also effective

in matching the high output impedance of the
power amplifier to a wide range of lower antenna
load impedances. The pi-network includes
POWER AMPLIFIER TUNING variable
vacuum-type capacitor C6, inductor 1.2 (tapped
by P A BAND SWITCH 82, section 2), and
POWER AMPLIFIER LOADING variable
vacuum-type capacitor C9. The POWER AM-
PLIFTER LOADING tuning capacitor also func-
tions as the input impedance arm of the L-network.
The other arm of the L-network contains whatever
portion of inductor L4 that is tapped by P A
BAND SWITCH S2, section I. The two networks
are coupled by parallel capacitors C7, C41, and
C42. When S2 is set for the desired band, C6 1s
used to tune the pi-network to resonance. Ca-
pacitor C9 is used to vary the loading so that the
pa tube will work into its recommended impedance
of 3,000 ohms. The low impedance from the
antenna is reflected through the used portion of
14 and effectively increased to match the pa tube
load impedance. When the pi-network is properly
adjusted, the output impedance of V1 will differ
radically from the optimum value of 3,000 ohms
for all harmonics of the frequency used; this
adjustment helps decrease harmonic radiation
to a negligible value. P A BAND SWITCH S2
also operates microswitch S4 in the primary
circuit of the high-voltage supply. Microswitch
S4 is opened momentarily during band switching
to prevent excessive plate current flow through
the power amplifier while the stage is improperly
loaded as well as to prevent arcing of the con-
tacts of switch S2. The rf output from the IL-
network is fed through spring contacts E5 and
E6 to RF OUTPUT jack J9 through antenna
changeover relay K1B and until K1B is ener-
gized, the rf output line is grounded through R66
and the relay contacts. Relay R66 is made 47
ohms to approximate the load impedance (50 to
52 ohms) the antenna presents to the pa plate
circuit. Under key-up conditions, the antenna is
disconnected, but R66 is connected into the
circuit to lead the pa circuit in the same manner.
The rf energy in the tank circuits will be dissipated
across the resistance of R66 to prevent damped
waves from distorting the trailing edge of the
keyed pulse. (Changing the load in this manner
does not damage the power amplifier tube, because
in the key-up condition no excitation is present
and clamper V2 operates to minimize the power
amplifier plate current.) Grounding the rf output
line during key-up periods permits the trans-
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mitter antenna to be used as a receiving antenna
for a suitable receiver connected to RECEIVER
jack J10. Rf choke 110 (connected to terminal
14 of K1B) prevents high de voltage from being
applied to the antenna should any one of de
blocking capacitors C7, (41, or C42 become
shorted.  (The choke presents high reactance to
rf voltages and thercfore has no effect on the
transmitter rf output.) Were this to happen, the

heavy current being drawn from the high-voltage
supply would operate the overload relay removing
the high voltage.

c. The power amplifier plate is shunt fed
through 1 millihenry rf choke L3 in series with
P A PLATE meter M3 and the secondary of
modulation transformer T5. The high-voltage
line is connected from the power supply deck
through the modulator deck to the rf deck by

cal
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spring contacts E1, E2, E3, E4, E7, E8, K9, and
E10. Capacitor C10 filters rf out of the meter
circuit and power supply.

60. First, Second, and Third Af Amplifier

Stages
(fig. 34)

a. First af amplifier V12A and second af am-
plifier V12B are preamplifiers for a remote 600-
ohm line input and a carbon microphone input,
respectively.  The telephone input is impressed
across 600 OHM LINE GAIN potentiometer R17.
The center arm is connected to the grid of VI2A
through shiclded cable, connector P35, and re-
ceptacle J5. To reduce hum pickup, the cable
shicld is grounded at the speech amplifier end only.
The carbon microphone is supplied with de oper-
ating potential from the bias supply. This poten-
tinl varies at an af rate as the voice input varies
the resistance of the carbon granules. The af sig-
nal is re-coupled throuzh de blocking capacitor
(20 and impressed across CARBON MIKE GAIN

2D AF AMPLIFIER
MICROPHONE vi2

i CARBON i (1/72) 12ATT

potentiometer R16. The arm of R16 is connected
to the grid of V12B through shielded cable, P4,
and J4.

b. Preamplifiers V12A and V12B are similar in
design, differing only in the values of their cathode
bias resistors. Preamplifier V12A is biased by
cathode resistor R26 (200 ohms), while V12B is
biased by cathode resistor R28 (1,000 ohms).
This makes the gain of V12A greater than the gain
of V12B. The two stages are designed in this man-
ner to equalize the 600-ohm line and carbon
microphone signals fed to third af amplifier tube
V13A, because of a difference in their input levels.
The V12A and V12B tube circuits are otherwise

identical. Resistors R27 and R29 are plate load
resistors. The decoupling networks are formed

by R41 and C27 (for the plate of V12A) and by
R42 and C28 (for the plate of V12B). Capacitor
(C22A or C22B couples the output of VI2A or
V12B to the grid of V13A through high-pass filter
FL1. Filter FL1 determines the low-frequency
response of the speech amplifier.

MIKE
c20 GAIN 2.5MH
(.5UF:~ RI6
25K P4 U4
N,
7 3D AF AMPLIFIER
VI3
s = I’fg‘f’ HIGH-PASS (2 5814
= rors =" R2s FILTER —
(BIAS POWER SUPPLY) FL!
O o0—
Vi N 00T a4 TO CATHODE
2ATT COMMON | (PIN 5) OF
J6(24) vie
P6(24) -
R32
180K
c22A
TO TERMINAL !1(-25UF
486 ON TT HIY
REMOTE CONTROL
RECEPTACLE
Ji2
R27
100K
IST AF AMPLIFIER
vi2 R4l R43
(1/2)12AT7 22K | 10K
600 OHM +230V
LINE GAIN
l::' +
9628 oy =
L A PS ca9f - = |c30
&0 8UF 8UF
‘I/ _ =
NOTE:
UNLESS OTHERWISE SHOWN;
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.
TM 809-28

Figure 34.

First, sccond, and third af amplifiers, functional diagram.
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The signal that appears across grid load re-
sistor R30 is amplified by third af amplifier tube
VISA and fed to a speech clipper stage through
(24, Resistor R31 is the cathode bias resistor,
R32 is the plate load resistor, resistor R43, with
capacitors C29 and C30, f(nm the decouphng net-
work.

61. Clipper Stage
(fig. 35)

a. Clipper tube V14 clips high-amplitude voice
input signals to insure a relatively constant speech-
amplifier output level and prevent overmodula-
tion. The clipping action is controlled by poten-
tiometer R44, which, with resistor R45, forms a
voltage divider across +250-volt supply. The
output of third af amplifier V13A is coupled
through capacitor C24 and appears across cathode
resistor R33.  If no clipping is desired, R44 is set
(extreme counterclockwise) so that the potential
at its arm is maximum (theoretical value, approxi-
mately 140 volts). The no-signal current (de)
flow through the two halves of V14, their cathode
resistors R33 and R35, and common plate resistor
R34 then establishes a potential of approximately
47 volts both at the clipper cathodes (pins 5 and
1) and the clipper plates (pins 2 and 7). This po-
tential can be caleulated by regarding the diode
circuit as a series resistance of 90 kilohms (R33
and R35 in parallel), the resistance of each con-
ducting diode section being negligible.

b. Under the above conditions, a positive half
cycle of the input signal, which appears across

TO +250 VOLTS

R33, will tend to cut off the first half of V14. The
voltage at the plate (pin 2), however, will increase
because of less drop across R34; this will keep
current flowing through R33 and R35 in parallel
until actual cutoff is reached. When the first
half of V14 is cut off, it becomes an open circuit,
and the voltage at the plates and cathodes of the
clipper is determined by the drop across R35 and
the second half of V14 alone. The maximum value
that this voltage can attain is approximately +13
volts (180 kilohms in series with R34 across 140
volts). Thus, a positive half cycle of the input
which is +6 volts or less at its peak will be faith-
fully reproduced across resistor R35. (A signal
peak greater than this would be clipped, but signals
greater than 6 volts, peak, are not normally re-
ceived from third af amplifier V13A.) On nega-
tive half cycles of the input signal, the saturation
characteristics of the diode limits the maximum
current flow through the first half of V14. The
saturation current is such that the plate (pin 2)
voltage and therefore the cathode (pin 1) voltage
cannot fall below approximately -1 volt, regard-
less of the negative input signal amplitude. This
permits a negative input peak of —6 volts (greater
than normal) before clipping starts.

c. Clipping is produced by setting potentiom-
eter R44 for a smaller voltage at its arm. If the
supply is set at +70 volts, for example, the static
de potential at the plates and cathodes of V14
will be approximately 43 volts. The maximum
voltage at the plates and cathodes, reached when
a postive input cuts the first half of the clipper off,

R45
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via
5726
E 2 7
cLip IBMEG
T(SEE NOTE 2)
roaey g LOW-PASS
g2 | c2s5 FILTER
FROM PLATE (PIN 1) OF VI3A—>—59£K_—T +—UF L _AAA, —»TO GRID
R60 (PIN 7) OF VI3B
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I. UNLESS OTHERWISE SHOWN: 1 COMMON
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Figure 35. Clipper, functional diagram.
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will be approximately +6.5 volts. Thus, only
positive half cyeles 43.5 volts or less at their
peaks will be faithfully reproduced across R35.
Saturation of the first half of V14 on negative half
cyele inputs elips all nezative peaks above —3.5
volts. Clipping is increased by adjusting R44 for
a still smaller supply voltage.

d. Clipping introduces some distortion, particu-
larly of the higher af frequencies. The effects of
this distortion are greatly reduced by low-pass
filter FL2, which is inserted between the clipper
output and fourth af amplifier V13B to determine
the high-frequency response of the speech ampli-
fier. Capacitor C25 is a coupling capacitor.  Re-
sistor R60 is a termination resistor for filter FL2.

62. Fourth Af Amplifier and Af Driver Stages
(fig. 36)

a. Fourth af amplifier tube V13B provides
suflicient  voltage amplification of the signal
received from the elipper stage to drive the speech
amplifier output driver tube V15. The circuit is
an rc-coupled amplifier.  Resistors R36, R37, and
R38 are the grid lead, cathode bias, and plate load
resistors, respectively.  Resistor R46 and capaci-
tor C30 form a decoupling network.  Plate voltage
variations are coupled to the grid of af drive V15
through capacitor C26.

b. The signal that appears across grid load
resistor R39 is amplificd by V15 and developed

UNLESS OTHERWISE SHOWN;

RESISTORS ARE IN OHMS,

CAPACITORS ARE IN UUF.
T™M 809-30

Fourth af amplifier and af driver, functional diagram.

across the primary of speech amplifier output
transformer T6. The plate of V15 is coupled
back to the cathode of V13B through resistor R61
and capacitor C40 to provide degencrative feed-
back to improve the linearity of the output. The
secondary of T6 is center-tapped to provide a
push-pull input for modulators V9 and V10 and
is returned to the modulator bias supply. Re-
sistor R40 is the af driver cathode bias resistor,
and C21 is its bypass.

63. Modulator Stage
(fig. 37)

a. Push-pull modulator tubes V9 and V10
plate-modulate the power amplifier when the
transmitter is used in either FSK-AM. or AM.
operation. The stage is made operable by ener-
gizing cw and microphone relay K3 when in the
above services. With K3 de-energized, both
modulator tubes are biased beyond cutoff by a
large negative voltage obtained from a voltage
divider across the bias supply. The cutoff bias
is applied to the control grids of V9 and V10
through K3 and the center-tapped sccondary of
speech amplifier output transformer T6. An
additional disabling function is K3, which short
circuits the secondary of modulation transformer
T5. When K3 is energized, bias for the modu-
lators is obtained from the arm of MODULATOR
BIAS potentiometer R25 and is reduced to oper-
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Figure 37.

ating value, while the short cireuit is removed
from the secondary of T5.

h. The input signal received from the af driver
stage in the speech amplifier is inereased in power
by V9 and V10. The push-pull outputs of V9

64
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Modulator stage, functional diagram.

and V10 are developed across the center-tapped
primary of T5, the secondary of which is part of
the power amplifier plate circuit. The transform-
er secondary is protected against excessive voli-
ages by a spark gap provided across terminals



4 and 5. The modulator sereen grids, rf bypassed
by capacitors C12 and C13, are regulated at 4600
volts.  The modulator filaments are supplied by
modulator filament transformer T2. The second-
ary of T2 is center-tapped to provide a plate
current return through meter shunt resistor R9.
The plate current may be read on meter M2 when
EXCITATION METER SWITCH S3 is in the
MOD PLATE X20 position. Resistor R10 pro-
vides the plate current return if the connectors to
the meter eireuit are opened.

64. Sidetone Oscillator and Cathode Follower
Stages
(fie. 38)

a. The speech amplifier  chassis contains a
sidetone oscillator tube (V17) which allows the
operator to monitor his own cw keying. The
oscillator is in operation only in the CW position
bhecause in all other positions the cathodes of V17
are left floating.  During CW operation, V17 is
keved (simultancously with the transmitter) by
energizing push-to-talk and key relay K2. Side-
tone oscillator V17 is a multivibrator-type oscil-
lator which, when keyed, generates a 1,000-cycle
tone.

b. Oscillations are started by a slight unbalance
in the circuit which causes one-half of V17 to be
cut ofl' while the other half is conducting. Assum-

ing that the first half of the tube (pins 6, 7, and 8)
is cut off, its plate (pin 6) is at B+ potential (250
volts) and capacitor C33 is charged to that value.
As (33 begins to discharge through grid resistor
R50, the negative voltage developed across R50
reduces the current flow in the conducting half
(pins 1, 2, and 3). This increases the plate (pin 1)
voltage and causes capacitor C34, which had been
nearly at ground potential, to charge through re-
sistor R53. When the amplitude of the positive
voltage developed across R53 is suflicient to over-
come the cathode bias provided by resistor R52,
the first half of V17 begins to conduct. (The time
required before this conduction starts depends
primarily on the C33-R50 time constant. The
values of C33 and R50 determine the rate at
which the current flow decreases in the conducting
half and the time at which the charging potential
applied to C34 becomes sufficiently high.) When
the first half of V17 conducts, C33 discharges still
more rapidly through R50, driving the second half
to cutoff. This in turn increases conduction in
the first half. The two halves of V17 remain in
this reversed condition until the slow discharge
of C34 through R53 initiates the next half cycle.
The 1,000-cycle output is taken from across
resistor R50 and coupled to the grid of cathode
follower V16 through capacitor C32. Resistors
R51 and R49 are plate resistors and resistor R54
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Figure 38. Sidetone oscillator and cathode follower, functional diagram.
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with capacitor C35 forms a decoupling network.

c. Cathode follower tube V16 matches the high-
impedance output of V17 to the low-impedance
headset used for monitoring. Resistor R48 is the
grid load resistor. Resistor R47, the cathode load
resistor, also functions as the sidetone gain con-
trol. The output of V16 is coupled through

capacitor C31 to pin H of remote control recep-
tacle J12.

65. Bias Power Supply
(fig. 39)

a. The bias supply provides both the cutoff and
operating bias voltages for the modulator; the
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blocking bias voltage for the second buffer and
first multiplier and the intermediate amplifier;
and the encrgizing power for the push-to-talk and
key relay and for a slow-release relay. It also sup-
plies a low de¢ voltage necessary to obtain operat-
ing current for the carbon microphone.

b. When 115-volt ac power is applied to the
primary of T4, its secondaries supply filament and
plate voltage to bias rectifier tube V11 as well as
filament voltage to exciter rectifier tube V4. The
full-wave rectified output of V11 is applied to a
choke input pi-section filter which consists of
chokes 1.6 and L7 and capacitors C16 and C19.
The filtered output is impressed across a series-
parallel voltage-dividing network which consists
of R23 and R22, paralleled by R63, R15, R25, R24,
and R62, in series with R29. All output voltages
arc tapped from this divider network.

¢. Disabling grid bias “or modulators V9 and
V10, tapped from the most negative point on the
divider, is applied through cw-microphone relay
K3 and the center-tapped secondary of speech
amplifier output transformer T6. When K3 is
energized for FSK-AM. and AM. operation, a
reduced operating bias for the modulators is sup-
plied from the arm of MODULATOR BIAS po-
tentiometer R25 through contacts 6 and 5 of K3.

d. Blocking bias for the blocked-grid keying of
V101 and V104 is tapped from the junction of
R24 and R62. Resistor 1110 limits the current
drain on the supply when the blocking bias is
removed by preventing K22 from being shorted
to ground by contacts 7 and 8 of K2. Power for
energizing push-to-talk and key relay K2 and
slow-release relay K1A is tapped from the junc-
tion of R25 and R22.

66. Exciter Power Supply
(fig. 40)

a. The exciter power supply provides dc oper-
ating voltages for the plates and screens of all
speech amplifier and oscillator-multiplier tubes.
Filament voltage for exciter rectifier tube V4 is
supplied from a secondary of T4 and is present as
soon as primary power is applied. Plate voltage
for V4 is supplied by exciter plate transformer T'3.
The 115V ac input to T3 is either applied by relay
K6 during AM. operation or permanently by
switch S6, depending on the type of operation
used. The full-wave rectified output of V4 is
applied to a capacitor-input filter that consists of
capacitors C14 and C15, choke L5, and resistor
R13. Capacitor C15, choke L5, and resistor R13

form a filter to prevent key chirps during ecw oper-
ation. When the circuit to a coil carrying a cur-
rent is suddenly reduced during c¢w conditions, the
magnetic field about the coil collapses. The col-
lapsing magnetic field induces an electromotive
force (emf) in the coil that is proportional to the
product of the inductance of the coil and the time
rate of change of the current through the coil.
The current through the coil changes very rapidly
at the instant the circuit is keyed ; accordingly, the
voltage induced in the coil may reach extremely
high proportions. In a circuit that contains
inductance, a dissipative network is connected in
series with a coil to ground to prevent voltage
surges when the current is suddenly decreased at
key-up conditions. The surge voltage decreases
quickly at key-down conditions, therefore a shift
of voltage in turn causes a c¢w chirp at the begin-
ning of a letter. This series network is sometimes
called a surge filter. The action of a surge filter
can best be shown by an example. When Radio
Transmitter T-368/URT is keyed for CW opera-
tion, the current through coil 1.5 is changed in
accordance with the dots and dashes to be trans-
mitted. When the current is reduced on key-up
conditions, the back emf induced in the coil
charges C15 through R13. Capacitor C15 then
discharges back through R13 and the coil. How-
ever, the resistance of the coil together with R13
is such that only a few highly damped oscillations
occur and the transient voltage dies out in a very
short time. Thus, the back emf, induced in the
coil at the instant the current is lowered, is dis-
sipated in the form of heat in resistor R13 and the
resistance of the coil. Resistor R14 is a bleeder
resistor. The rectified and filtered output is dis-
tributed to stages in the speech amplifier, multi-
plier, and oscillator subassemblies by three paral-
leled voltage dividers, as described in & through d
below.

b. Speech amplifier plate voltages are obtained
from taps on the voltage divider which consists
of resistors R12, R45, and R44. Resistor R12
drops the supply voltage to 4250 volts at the
junction of R12 and R45. Plate current flow in
V12A, V12B, V13A, V13B, and V15 through re-
sistor R46 reduces the voltage at the junction of
R43 and R46 to 4230 volts. This voltage is
applied to the plate of V13B through plate load
resistor R38 and to the plate of V15 through the
primary of T6. Preamplifiers Vi2A and V12B
and third af amplifier V13A are supplied through a
common decoupling resistor, R43. The voltage at

67



“wpLbn1p Jpuoouny

€£€-608 W1

9HV9
€0IA 20IA
34NN ae  ¥31NdILINK Q2

Ir

4010° d4nio’

221
ee
sy

_|0

u:_

1 °°|-.

9HV9
10IA

Y3ITHILTINW 1S
ANV ¥344n8 Q2

:
o

000's
vm_o

oz S ﬁ

HOIA [[o] )] -

. (2 310N uumv

r W [4010373S anve

||||||||||||
£° yv3y »zoEEn
79 4, 11038 | 21538
o1z] [60z] [soiz] [z02
_ T | _|~|:

= MEELIS
= 8080

4N10°

gvo A
¥OlvINo3y

39V.LT0A

E (v)208d

92.5
vIA
Y3ddi19 - T
L 2
93W 8’
, ¥EY dID
MbO9 v186
91A LIA 440
¥3IM0T104 ¥01V1112S0
30PHLVD

3NOL3ais

S'l
v18G(2/1) L1v21(2/1) L1valez/n
< EIA 2IA 2IA
H3I41TdAVY Y314INdWNV H34ITdNY
3v ag v ae 4V 1SS!

9y 13 2-] 4ng| 00v‘2
0§20 9by

o v18s (2/1) M09 ener
(€)8r  (€)01d [ SIA
x3 1x3] 000! WIAWY Y HIE|  H3AING N

w;%% oA -~

< (53] nee
5084 < 9084< 2084 -
8
|

i T 6bds 6vLS 2081 N (I8 .
%9i ¢08BA 108A Btra 19 ol S —
sy ¥ 1035 ¥344N8 LSl ¥OLY11IOSO < | __MO |

13 YILSYA 5

(€ 310N 339)

(9yir (9)1d

(9)2d  (9)er

‘uoynqrysip pun Ayddns qamod wporsy  of aanlbiny

XOG.
142"}

née¢g

'NOILISOd [M2]
3HL NI SI ONY ¥V3Y 3HL WOM4
Q3M3IA SI HOLIMS [H0.103713S 30IAM3S
‘NOILISOd [O€-61] 3HL NI 34V
ANV ¥v3d 3HL WOMA G3IM3IN 3uv
SNOILO3S HOLIMS ["o10313s anve] 2

‘4NN NI 34V SYOLIOVdYD
‘SIWHO NI 348V SHOLSIS3Y
‘NMOHS 3SIMY¥3HLO SS3INN I

‘S3LON

AOMbPYS

A
¥31411034
== H3110x3

Alddns

SVIg 0L

ASII

As©
6
;
S
2
P
1NaNI
5 oV
m 'w

68



the junction of R43 and R42 is applied to the plate
of VI3A through plate load resistor R32. The
plate voltages for VI2A and V12B are reduced
still further by dropping resistors R41 and R42,
respectively.  Resistors R27 and R29 are the
respective plate load resistors. Capacitors C27
through C30 are decoupling capacitors. The
plates of sidetone oscillator V17 and cathode fol-
lower V16 are supplied from 250 volts through
decoupling resistor R54.  Resistors R49 and R51
arc the plate load resistors for V17, and C35 is a
decoupling capacitor. Plate voltage for clipper
V14 is obtained from the arm of potentiometer
R44; its supply potential is variable from 0 to
+140 volts. Resistor R34 is the clipper plate
resistor.

c. Plate and screen voltages for the multiplier
stages are obtained from taps on a second volt-
age divider which consists of resistors R6, R64,
and R65. The plate of ipa V104 is supplied
from the junction of R6 and R64 through meter
shunt resistor R7 and the tank cireuit selected by
section 1 rear of BAND SELECTOR switch S101.
All other multiplier voltages are supplied from the
junction of R6 and R65.  Sercen voltage for V104
is supplied through dropping resistor R120. The
plate and screen of V101 are supplied through
decoupling resistor R107; plate voltage is supplied
through R106 or Z101 depending on the position
of S101, section 4 rear, and screen voltage is sup-
plied through dropping resistor R105. The plate
and screen of V102 are supplied through decou-
pling resistor R112; plate voltage is supplied
through 7103 and screen voltage through resistor
R111. The plate and screeen of V103 are similarly
supplied through decoupling resistor R116, tank
circuit 7105, and screen dropping resistor R115.
Capacitors C104, C117, C127, and C134 are rf
bypasses. Capacitors C105, C106, C120, C129,
and (139 are decoupling capacitors.

d. Plate and screen voltages for master oscil-
lator V801 and first buffer V802 arce tapped from
the voltage divider which consists of resistor R5
and voltage regulator V3. Voltage regulator V3
regulates the supply to V801 and V802 at 4150
volts.  Both stages are supplied through the AM,
or CW position of SERVICE SELECTOR switch
S1, scction 4, and 1f choke L802.  Resistors R803
and R806 are plate load resistors, and R802 and

R805 are screen dropping resistors.  Capacitors
(806 and C808 are screen rf bypasses.  Capacitors

(810 and C152 are decoupling capacitors.

67. High-voltage Power Supply
(fig. 41)

a. The high-voltage supply in the power supply
deck furnishes voltages for the plates and screens
of power amplifier tube V1, clamper tube V2, and
modulator tubes V9 and V10. The supply is
protected against heavy current drains by an over-
load relay.

b. Filament voltage for high-voltage rectifier
tubes V18 and V19 is supplied by high-voltage
filament transformer T8 and is available as soon
as primary power is applied. The 115 volts ac
input to high-voltage plate transformer T9 is
available for application after a time delay; the
input voltage may then be turned on only when
the microphone switch is pressed as in AM. opera-
tion or applied permanently as in the other {four
types of operation. Red PLATE POWER in-
dicator I 4 lights to indicate the presence of the
ac input. TUNE-OPERATE switch S12, when
placed in the TUNE position, inserts dropping
resistor R11 in series with the double primary
windings of T9. Reducing the high voltage dur-
ing tuncup procedures protects the rf power
amplifier tube from excessive plate current flow
while it is not properly loaded.

¢. The full-wave rectified output of V18 and
V19 is applied to a choke-input filter which consists
of choke L8 and capacitors (38 and ('39. A
spark gap is placed across L8 to protect it against
excessive voltages. Resistor R58 is a bleeder
resistor in series with either R56 or R57 (f below)
to ground. 'The filtered output is applied to the
load in series with overload relay K4 and its
paralleled adjustment network (f below). The
load is connected between B+ line and ground,
while K4 is connected between ground and the
B— line.

d. High voltage is taken from the power supply
deck through spring contacts E11 and K12, which
serve as a high-voltage interlock.  Voltage is ap-
plied to the plate and screen of clamper V2 and
to the screen of power amplifier V1 through
spring contacts I3 and E4 in the rf deck and
through resistor R4. The plate of V1 is supplied
in series with the secondary of modulation trans-
former T'5, therefore high voltage for it and for the
modulator tubes is applied through spring contacts
E9 and E10 in the modulator deck. Terminal 5
of T5 is connected to the power amplifier plate
through spring contacts E7 and K8 in the modula-
tor deck, spring contacts K1 and E2 in the rf deck,
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Figure 41. High-voltage power supply and distribution, functional diagram.
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divider with resistor R11.
C13 are screen rf bypasses.

Capacitors C12 and

f. The permissible current drain on the high-
voltage power supply is set by OVERLOAD
RELAY ADJUSTMENT R56 (INCREASE
PHONE) or R57 INCREASE CW), as sclected
by section 1 of SERVICE SELECTOR switch S1.
Overload relay K4 is cnergized whenever the
current drain exceeds the values set by R56 and
R57.  Capacitor C37 prevents talking back in the
overload relay with voice modulation.

68. Antenna Tuning Unit BC-939-B
(fig. 42)

a. Figure 42 shows the main schematic diagram
of the tuning unit. (See fig. 86 also.) The follow-
ing subparagraphs describe each of the three range
switch positions as individual schematic diagrams
in order to describe the tuning unit in greater
detail.

b. Figure 43 is a functional schematic diagram

switch in 2-10 M—C position, schematic diagram.

of the tuning unit with range switch SW9 (SW9.1
and SW9.2) set to 2-10 M-C and a whip antenna
connected to the unit. Since the antenna is elec-
trically much shorter than a quarter wavelength,
it presents a highly capacitive load to the trans-
mitter. This capacitive antenna is tuned to res-
onance by providing added inductance of the low-
frequency loading coil L6 through the variable tap
controlled by the FREQUENCY (10 MC—IN-
CREASE—2 MC) crank handle control. When
the inductive reactance of L6 is made equal to the
capacitive reactance of the whip antenna, the load
presented to the transmitter is purely resistive.
Coupling coil L5 acts as an impedance matching
transformer so that the resistance of the an-
tenna, as reflected back to the pa tank circuit, pre-
sents the optimum plate load resistance as viewed
from the pa tube plate. Rotating the COUPLING
INCREASE control handle varies the movable
tap of L5 and changes the impedance ratio.
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¢. Figure 44 is a functional schematie diagram
of the tuning unit with range switch SW9 set to
10-20 M-C and a whip antenna connected to the
unit.  From 10 to 12.5 me the reactance of the
antenna is capacitive; from 12.5 to 20 me the
reactance is inductive. At approximately 12.5

FREQUENCY
10 MC— INCREASE-$20MC

—yg——

L44 c22 g

ANTENNA
Ls I5UH 12 UUF ¢
16 UH ! R <
topa o OSAMPRE > EQUIVALENT
TANK deMY A A CIRCUIT OF
coiL g TRANSMITTING
‘ L 53 ANTENNA
- &
Arcoupune C
INCREASE coi=
IT\
[]
!
= T™ 809-98

Figure 44 Anlenna tuning wnit BC-939-1 with range
switch in 10-20 M—C position, schematic diagram.

me the antenna is purely resistive.  The antenna
is tuned to resonance by varying the movable tap
of the high-frequency loading coil L44 by the
crank  handle  FREQUENCY (20 MC—IN-
CREASE—10 M) control. Vacuum-type ca-
pacitor C22 provides the added capacitance neces-
sary when operating from 12.5 to 20 mec. Its
effect is neutralized when operating from 10 to
12.5 me by including more turns of coil L44 in the
circeuit,

Section |l.

69. Oscillator-Multiplier Tuning Drive Mech-
anism
(fig. 46)

The master oscillator, multiplier, and inter-
mediate amplifier stages of the transmitter are
tuned by the movement of powdered iron cores
(permeability tuning) in inductor 1.801 and in the
inductors in tank circuits Z101 through Z110.
Movement of the cores is controlled by cams
(except for the core in 1.801) that are turned
through gearing by the TUNING CONTROL
knob on the front panel. Band switching is
accomplished by turning switch S101 through
gearing from the BAND SELECTOR knob. The
gearing is designed so that after alinement of
individual circuit elements, direct and accurate
frequency indications can be obtained from front
panel counters.
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d. Figure 45 is a functional schematic diagram
of the tuning unit with switch SW9 set to LONG
WIRE and a long-wire antenna connected to the
unit. The antenna may be either capacitive or
inductive depending on the length of the wire and
frequency used. The net reactance is made equal
to zero by varying the movable tap of the low-
frequency loading coil L6.  Vacuum-type capac-
itor C30 provides the necessary capacitance when
the reactance of the antenna is inductive because
of antenna wire length and operating frequency.
ANTENNA CURRENT meter M4 indicates rf
current flowing in the series circuit of the antenna
and antenna loading circuit. Rf current is maxi-
mum when the antenna is tuned to resonance with
the transmitter frequency by the antenna loading
circuits in the antenna tuning unit.

FREQUENCY
2 MC—INCREASE-®I0MC

T €30 L6
CURRENT 50 UUF | 96 UH <§
R <
0-15 AMP RF >
TO PA < EQUIVALENT
TANK ) CIRCUIT OF
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TCOUPLING (IJ
INCREASE 1
c=i-
T~
)
H

= TM 809-95

Figure 5. Anltenna tuning unit BC-939-B with range
switch in LONG WIRE position, schematic diagram.

MECHANICAL ANALYSIS OF RADIO TRANSMITTER T-368/URT

@. The band switching mechanism includes the
BAND SELECTOR knob, a detent, a 60-tooth
band switch drive gear meshing with a 60-tooth
bandswitch idler gear, a flexible coupling, and
the wafers of S101. Frequencies in the selected
band are indicated through windows in each of
four counter shutters. The shutters are mounted
on the shafts of four gears driven by a shutter
rack gear. The rack gear is moved vertically
by a slotted lever arm which engages the rack
pin. The lever arm is operated by a cam on the
band switch drive shaft. As the BAND SELEC-
TOR is turned clockwise through each of its
detent positions, the lever arm (spring-loaded)
moves upwards so that the cylindrical shutters
are rotated downwards. The four counter win-
dows are so positioned on the shutters that only
the counter which contains frequencies in the
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sclected band will be exposed. The three counters
not being used are masked by solid portions of
their shutters.

b. The powdered iron cores of the inductors in
the multiplier tank circuits are mounted on a
rack which is raised and lowered by two cams
and two cam followers. The camshaft is driven
by a 184-tooth exciter camshaft gear through a
flexible coupling. The camshaft gear is driven
from the TUNING CONTROL knob through a
27-tooth exciter drive gear, a 108-tooth exciter
drive idler gear, and a 4€-tooth exciter drive idler
gear pinion. The powcered iron cores can be
individually raised or lowered from the top of the
rack for alinement purposes. Master oscillator
tuning inductor 1.801 is located inside the sealed
master oscillator assembly. The core of L801 is
tuned by the tuning control through a 114-tooth
oscillator drive gear, a 114-tooth oscillator drive
shaft gear, and additional parts inside the sealed
assembly. The frequency counters are driven by
the tuning control through a counter-drive gear,
a counter-drive idler gear pinion, meshing counter-
drive idler gears, and meshing bevel gears. All
four counters are driven simultaneously through
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Oscillator-multiplier tuning drive mechanism, functional diagram.

additional gearing as shown in the box insert of
figure 46.

70. Power Amplifier Tuning Drive Mechanism
(fig. 47)

The tuning drive mechanism for the power
amplifier consists of two separate sections, loading
and tuning.

@. The loading mechanism is manually oper-
ated by the POWER AMPLIFIER LOADING
control knob. The turning of the control adjusts
loading capacitor C9 which is on the same shaft.
A mechanical counter is controlled through bevel
gears, and registers the position (setting) of the
control. Positive stop action to prevent move-
ment past a given number of turns is provided.
A typical stop is shown exploded in the figure.
As the bevel gear on the stop shaft rotates, the
stop collar rotates the adjacent stop washer.
The projection on the washer turns freely until
it engages the washer below. This action is
repeated until the bottom washer is stopped by
the projection on the casting ear. The control
is now restrained from any further movement.

b. The tuning mechanism is manually operated
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Figure 47.

by the POWER AMPLIFIER TUNING control
knob. This mechanism is identical to the loading
mechanism deseribed above except that the tuning
capacitor (C6) is driven by a gear train instead of
directly by the control shaft. The control shaft

Section

71. Primary Power Distribution and Control
Circuits
(fig. 48)

In Radio Transmitter T-368/URT, control cir-
cuits are provided to enable the operator to apply
power to the various stages in a definite sequence
and to scleet the desired mode of operation. Aec
line voltage (115 volts) is present at ac input re-
ceptacle J14, provided that the power cable is
connected to an ae power source.

a. FILAMENT POWER Circuit Breaker CIB1.
When FILAMENT POWER circuit breaker CB1
is thrown to ON, indicator lamp I3 lights. Power
is immediately available for blower motor B2 and
bias transformer T4 through 3 AMP fuse F2
(shunted by BLOWN FUSE INDICATOR T 2)
and through thermostat S13. The thermostat
will operate to open the primary ecircuit if the
ambient temperature exceeds 250° IF. The ther-
mostat can be reset only through manual opera-
tion of TINKRMAL RESET switch S13. With
T4 cnergized, the bias supply, besides furnishing
bias voltages, provides de control voltages for
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is connected to the capacitor through three gears
having 96, 144, and 96 teeth, respectively. As
before, a mechanical counter indicates the setting,
and a stop prevents rotation beyond a designated
number of turns.

lll. CONTROL AND PROTECTION CIRCUITS

push-to-talk and key relay K2 and slow-release
relay K1A. Closing the FILAMENT POWER
circuit breaker also applies power, through 6 AMP
fuse F1 shunted by BLOWN FUSE INDICATOR
I 1, to filament transformers T7, T2, T1, and TS,
whose primaries are in series with FILAMENT
VOLTAGE control R18. The purpose of R18 is
to provide a manual means for adjusting the
filament voltage (from T1) of the pa tube at its
recommended value of 5 to 5.2 volts regardless of
line variations; the control adjusts other filaments
similarly that are connected to T1, T7, T2, and
T8. Transformers T7 and T2 supply filaments
in the speech amplifier and modulator, respec-
tively; taps on their primaries allow compensation
for transmitter wiring voltage drops. Trans-
former T1 supplies the filaments of the master
oscillator, multiplier, clamper, and power ampli-
fier; it also supplies a control voltage for energizing
external excitation relay K101. Blower motor B1
in the rf deck parallels the primary winding of T1.
Transformer T8 supplies the filaments of the high-
voltage rectifiers; its primary is connected as an



autotransformer, with the voltage developed across
terminals 3 and 1 used to energize time-delay relay
K7 and associated high-voltage circuits (e below).
Transformer T8 acts as a protective device for the
cquipment to prevent the application of plate
voltage to the high-voltage rectifiers if the primary
of T'8 fails or voltage to th e primary of T8 is absent.

b. EXCITER PLATE POWER Switch S6.
EXCITER PLATE POWER switch S6 is closed
when the stages in the exciter strip (V801, V802,
V101, V102, V103, and V104) are required to be
continuously operative, with or without the appli-
cation of high voltage.  This requirement must be
met for the FSK, FSK-AM., and EXT EXC
operation, because cach of these uses an uninter-
rupted rf carrier or a carrier which is keyed exter-
nally.  The switch normally is left open for CW
and AM. operation.  When S6 is closed, contacts
6 and 5 remove the blocking bias from the grids
of V101 and V104. Contacts 4 and 3 close the
ac input cireuit to exciver plate transformer T3,
thereby energizing the plate and sereen supply for
the exciter. Transformer T3 is enecrgized also
through contacts 1 and 2 of plate relay K6, which
close simultancously with the application of high
voltage as described in d below.  With the block-
ing bias removed, however, contacts 4 and 3 of S6
permit the exciter to be operated without applying
high voltage to the transmitter. This condition
of operation is useful for servicing; it also permits
zero-beating the carrier with the receiver or fre-
quency meter for calibration of the transmitter.
Contacts 1 and 2 of S6 insure that antenna change-
over relay K1B will be energized whenever the
exciter is made operative in the manner described
above; this safety feature insures that the antenna
is connected when the transmitter is operative.

¢. Time-Delay Circuit. High voltage is applied
to the transmitter by a circuit which includes
time-delay relay K7 (plug-in type) and time-delay
slave relay K8. The voltage that appears across
terminals 1 and 3 of T'8 when the FILAMENT
POWER circuit breaker is closed is applied to K7
through normally closed contacts 1 and 2 of K8.
After a delay of approximately 25 seconds, K7 is
energized, closing contacts 5 and 7. This con-
neets one side of the line to terminal 5 of PLATE
RELAY K6 to energize it, and also energizes the
coil of K8. With K8 energized, its contacts 1
and 2 open to de-energize K7; contacts 2 and 3
(paralleled by contacts 5 and 4, respectively) close,
however, to hold K8 energized and to maintain the
connection between one side of the line and ter-

minal 5 of plate relay K6. Even though the de-
energizing of K7 causes its contacts 5 and 7 to
open, K8 will remain closed. The thermal ele-
ment of K7 is allowed to cool after it has been ini-
tially heated, to insure a full time delay should
power be removed from the equipment and then
immediately reapplied.

d. Plate Relay Circuit. 'The manner in which
plate relay K6 is energized depends on the type
of operation desired.  For CW operation, K6 must
be energized continuously so that high voltage is
always applied to the rf power amplifier tube. If
the power amplifier plate voltage were also keyed,
key clicks and high-voltage arcing would result.
For FSK, FSK-AM., and EXT EXC operation,
K6 also must be energized continuously to prevent
the externally excited carrier from being inter-
rupted by the removal of plate voltage of the
power amplifier tube.  Plate relay K6 is energized
for the above four types of operation by closing
PLATE RELAY switch S10 or by closing a remote
control box switch paralleled with S10 through
pins C and B of remote control receptacle J12.
The circuit from terminal 6 of K6 to the ac line
is completed through microswitch S4 and normally
closed contacts 3 and 4 of overload reset relay K5.
Microswitch S4 is normally closed and opened by
the P A BAND SWITCH during band switching.
For AM. operation, high voltage can be removed
during periods of no transmission to conserve
power. PLATE RELAY switch S10 therefore is
left open and K6 is energized through contacts 6
and 5 of push-to-talk and key relay K2 in series
with contact 4 of section 2 of SERVICE SELEC-
TOR switch S1 when in the AM. position. When
K6 is energized, contacts 4 and 3 connect one side
of the ac line to the primary of high-voltage plate
transformer T9 through interlocks S11, S5, 57,
and S8. Contacts 2 and 1 of K6 complete a cir-
cuit for energizing exciter plate transformer T3,
which also may be energized by closing the EX-
CITER PLATE POWER switch, as described in
b above.

e. High-Voltage Circuit. High-voltage plate
transformer T9 receives an ac input as soon as
plate relay K6 is energized. The circuit is com-
pleted through PLATE POWER circuit breaker
CB2, which normally is left in the closed position.
Receptacle J13 is provided at the rear of the trans-
mitter to allow the ac input for T9 to be adjusted
by a variable autotransformer (not supplied); pins
2 and 3 of J13 normally are jumpered. Indicator
lamp I 4 is the plate-power indicator. TUNE-
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OPERATE switch S12 inserts dropping resistor
R55 in series with the double primary of T9 when
it 1s placed in the TUNE position.

f. Antenna Changeover Relay KIB. The func-
tion of antenna changcover relay K1B is to connect
the rf output of the transmitter to the transmit-
ting antenna during operation. The output is
connected from the pa stage through normally
open contacts 9 and 10 of K1B. Contact 10 is
connected to the internal side of jack R. F. OUT-
PUT and the antenna is connected to the external
side by a coaxial connector. Antenna relay K1B
is energized by 115 volts ac during key-down
periods on transmission. Until K1B is energized,
the rf output line is grounded through R66 and
contacts 14 and 13. KIB is cnergized through
contacts 1 and 2 of the push-to-talk and key relay
K2 (for AM. or CW operation) or through con-
tacts 1 and 2 of the EXCITER PLATE POWER
switch (for FSK, FSK-AM., or EX'T' EXC opera-
tion). Contacts 3 and 4 of slow release relay
K1A, which are also in series with the coil of
K1B, are discussed in ¢ through & below.

g. Slow Release Relay K1A. The main purpose
of slow release relay K1A is to keep the power am-
plifier tube loaded, by maintaining the antenna
changeover relay in the energized condition, until
all radiation has ceased after the handkey or micro-
phone button is released.  For AM. or CW opera-
tion, K1A is energized by —35 volts through sec-
tion 1 of the SERVICE SELECTOR switch and
the button or key. The relay is designed so that
the contacts will remain closed for a short period
of time (approximately 14.2 second) after its
power has been removed. This time, however, is
not short enough during keying; K1A could not
operate antenna changeover relay K1B fast enough
to follow the keying action. Therefore, although
contacts 3 and 4 of K1A are in series with K1B,
K1B is actually energized through contacts 1 and
2 of push-to-talk and key relay K2; K2 is specifi-
cally designed for operation at the required keying
speeds.  Contacts 4 and 3 of K1A then hold K1B
energized for .8 second after releasing the button
or key which de-energizes the push-to-talk and
key relay. Contacts 6 and 5 can be used to com-
plete a disabling relay circuit in a nearby receiver
to keep this receiver disabled until all radiation
ceases; contact 6 is connected to pin J of remote
control receptacle J12.  For FSK, FSK-AM ., and
EXT EXC operation, K1A is energized continu-
ously through section 3 of the SERVICE SELEC-
TOR switch.
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h. Push-To-Talk and Key Relay, K2. Push-to-
talk and key relay K2 receives its energy from the
bias supply and is operated for AM. and CW
operation only. Key relay K2 is energized by
grounding its less negative side (terminal 9)
through pins F to H of J11 by pressing the carbon
microphone push-to-talk button (for AM. opera-
tion) or through the closing of & handkey (for CW
operation). The microphone may be connected
at the remote control box which is cabled to remote
control receptacle J12. Key relay K2 then is
energized by pressing the microphone button to
place pin A of J12 at ground potential. Contacts
1 and 2 key the antenna changeover relay. Con-
tacts 3 and 4 key the sidetone oscillator (through
the CW position of S1, section 4). Contacts 5 and
6 operate the plate relay for AM. operation
(through the AM. position of S1, section 2). Con-
tacts 8 and 7 short out the blocking bias applied
to the grids of V101 and V104.

1. Cw-Microphone Relay K3. Cw-microphone
relay K3 disables the modulator when it is in the
de-energized (CW) condition. The relay is ener-
gized from the ac line when in the FSK-AM. or
AM. position. When energized, contacts 1 and 2
open to remove the short from the modulation
transformer secondary, and contacts 5 and 6 close
to provide the modulator with operating bias.

J. Eaternal Excitation Relay K101. External
excitation relay K101 is energized when the
SERVICE SELECTOR switch is in the EXT
EXC position by 26.5 volts ac from T1. In the
unenergized condition (FSK, FSK-AM., AM.,
and CW), contacts 1 and 2 ground the cathode of
ipa V104. In the energized condition (EXT
EXC), contacts 2 and 3 unground the cathode of
V104, and contacts 5 and 6 connect the external
excitation signal at J104 to the input of V104.

k. SERVICE SELECTOR Switch S1. SERV-
ICE SELECTOR switch S1 is a five-position,
four-deck rotary switch. Switch sections have
been discussed individually throughout this chap-
ter. The functions of the entire switch are
grouped as follows.

(1) Section 1 (contacts 1 through 6). In the
FSK, EXT EXC, and CW positions of
section 1 (contacts 1, 3, and 5) OVER-
LOAD RELAY ADJUSTMENT R57
(INCREASE CW) is placed across over-
load relay K4. In the FSK-AM. and
AM. positions (contacts 2 and 4), R57
is replaced by OVERLOAD RELAY
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(2) Section I (contacts 7 through 12). The AM.

and CW positions of section 1 (contacts
10 and 11) allow the slow release relay
to be cnergized by pressing the micro-
phone button or closing the handkey.
The other positions are not used.

(3) Section 2 (contacts 1 through 6). The AM.

position of scction 2 (contact 4) allows
plate relay K6 to be energized by pushing
the microphone button; push-to-talk and
key relay K2 is energized, closing its
contacts 5 and 6, which together with
S1, bypass PLATE RELAY switch S10.
This prevents K6 from following the
keying action of K2. In the CW position
(contact 5), K2 no longer bypasses S10.
Therefore for CW operation, as well as
for FSK, FSK-AM., and EXT EXC
operation, S10 must be closed to operate
K6.

(4) Section 3 (contacts 7 through 12). In the

FSK-AM. and AM. positions of section
3 (contacts 8 and 10), cw-phone relay
K3 is energized to make the modulator
operable. Relay K3 is de-energized in
all other positions.

(5) Section / (contacts I through 6). The FSK,

FSK-AM., and EXT EXC positions of
section 4 (contacts 1, 2, and 3) complete
the circuit for energizing the slow release
relay continuously.

(6) Section 3 (contacts 7 through 12). In the

EX'T" EXC position of section 3 (contact
9) cxternal excitation relay K101 is
energized (5 above). Relay K101 is de-
energized in all other positions.

(7) Section 4 (contacts 1 through 6). The CW

position of section 4 (contact 5) in series
with contacts 4 and 3 of the push-to-talk
and key relay completes the cathode cir-

cuit of the sidetone oscillator. The side-
tone oscillator is inoperative in all other
positions.

(8) Section 4 (contacts 7 through 12). Section
4 feeds operating voltages for the master
oscillator and first buffer through its
AM. and CW positions (contacts 10 and
11). These stages are inoperative in all
other positions.

72. Overload Protection Circuits
(fig. 48)

The high-voltage power supply is protected
against overloads by relay K4. Relay K4 is
energized when the current drain from the supply
exceeds 425 ma or 550 ma, depending on the type
of operation used. When K4 is energized, con-
tacts 4, 3, 1, and 2 complete a circuit for energizing
overload reset relay K5, which is in series with
OVERLOAD RESET switch S9. Contacts 3
and 4 of K5 then open to break the plate relay
circuit and remove the ac input to high-voltage
transformer T9. Contacts 1 and 2 of K5 are
holding contacts which keep K5 energized even
after no power supply current is available for
energizing K4. Thus, once K4 is energized, high
voltage can be restored only by momentarily
opening OVERLOAD RESET switch S9 to de-
energize K5. Relay K5 will remain de-energized
when S9 is released to its normally closed position
only if the overload was temporary; otherwise,
K4 will be energized again as soon as high voltage
is applied and will in turn re-energize K5. Over-
loads are indicated by zero readings on P A
PLATE meter and PLATE POWER indicator
I 4, which will go out whenever the ac input is
removed from T9.

Warning: Always use THERMAL RESET
switch to restore the thermostat disk to its normal
position. Forcing the disk up by pushing it up
with the fingers will change the calibration point
and damage the equipment.

77



CHAPTER 6
FIELD MAINTENANCE

Note.

This chapter contains information needed for field maintenance.

The amount of repair that can be performed

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

of the repairman.

Section [. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

Warning: Radio Transmitter T-368/URT de-
velops extremely high voltages which are danger-
ous to life if contacted. The protective electrical
interlock switches should not be relied upon. Be
sure that the back cover and the three decks are
closed before applying plate power. A red pilot
lamp, labeled PLATE POWER, on the front
panel of the transmitter, indicates when the high-
voltage supply is turned on. Since this lamp may
burn out, do not rely upon it to show that no
high voltage is present. When the transmitter
is in operation, extremely high rf voltages are
present around the antenna tuning unit. Make
certain that the voltage is off and use the shorting
stick before changing parts and making repairs.

73. Troubleshooting Procedures

a. General. The first step in servicing a de-
fective radio transmitter is to sectionalize the fault.
Scctionalization means tracing the fault to a
major component or circuit responsible for the
abnormal operation of the transmitter. The
second step is to localize the fault. Tocalization
means tracing the fault to the defective part
responsible for the abnormal condition. Some
faults, such as burned-out resistors, arcing, and
shorted transformers, often can be located but
must be localized by checking voltages and resist-
ances or by signal substitution.

b. Component Sectionalization and Localization.
Listed below 1s a group of tests arranged to sim-
plify and reduce unnecessary work and to aid in
tracing a trouble to a specific component. The
simpler tests are used first; those that follow are
more complex. For example, the trouble is
traced to a further section of the transmitter (a
deck, or a subassembly on a deck), and the faulty
component in that section is located; then the
trouble is remedied. During servicing, be careful
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not to cause any further damage to the equipment.
The service procedure is summarized as follows:

(1) Vaisual inspection. 'The purpose of visual
inspection is to enable the repairman to
locate any visible trouble. Through
inspection alone, the repairman {re-
quently may discover the trouble or
determine the circuit in which the trouble
exists. This inspection is valuable in
avoiding additional damage that might
occur through improper servicing meth-
ods and in forestalling future failures.

(2) Resistance measurements. The wuse of
resistance measurements to locate trou-
ble will stop further damage to the
equipment if possible short circuits are
present. When a fault develops in a
circuit, its effect will often show up as a
change in the resistance values. To
assist in the localization of such faults,
troubleshooting data include the normal
resistance values as measured at the tube
sockets and at key terminal points.
These values are measured between the
indicated points and ground, unless
otherwise stated. Often it is desirable
to measure the resistance from other
points in the circuit to determine whether
the particular points in the circuit are
normal. The normal resistance values at
any point can be determined by referring
to the resistance values shown in the
schematic diagram, or by the use of the
resistor color code (fig. 89). Before
making any resistance measurements,
turn off the power. An ohmmeter is
essentially a low-range voltmeter and
battery. If the ohmmeter is connected
to a circuit which already has voltages



in it, the needle will be knocked off scale
and the meter movement may be burned
out.

(3) Voltage measurements. Voltage measure-

ments are an almost indispensable aid to
the repairman, because most troubles
either result from abnormal voltage or
produce abnormal voltages. Voltage
measurements are taken easily, because
they are always made between two
points in a circuit and the circuit need
not be interrupted.

(a) Unless otherwise specified, the voltages
listed on the charts are measured
between the indicated points and

ground.

(b) Always begin by setting the voltmeter

on the highest range so that the volt-
meter will not be overloaded. Then,
if it becomes necessary to obtain
increased accuracy, set the voltmeter
to a lower range.

(¢) When checking cathode voltage, re-
member that a reading can be ob-
tained when the cathode resistor is
actually open. The resistance of the
meter may act as a cathode resistor.
Thus, the cathode voltage may be
approximately normal only as long as
the voltmeter is connected between
cathode and ground. Before the cath-
ode voltage is measured, make a
resistance check with a cold circuit to
determine whether the cathode resistor
is normal.

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

. Connect the ground lead to the
voltmeter.

2. Place one hand in the pocket. This
will eliminate the possibility of
making accidental contact with
either ground or another part of the
circuit and causing the electricity
to travel from one hand to the other.

. If the voltage is less than 300 volts,
connect the test lead to the hot

~
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terminal (which may be either posi-
tive or negative with respect to
ground).

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

(4) Current measurements. Current measure-

ments, other than those indicated by
panel meters, are not ordinarily required
when troubleshooting the radio set. Under
special circumstances, where the voltage
and resistance measurements are not
sufficient to localize the trouble, a current
measurement can be made by opening
the circuit and connecting an ammeter
to measure the current. This procedure
is not recommended except in very diffi-
cult cases. When the meter is inserted
in a circuit to measure current, it should
always be inserted away from the rf end
of the resistance. For example, when
measuring plate current, do not insert the
meter next to the plate of a tube, but
insert it next to the end of the resistor
which connects to the power. This pre-
caution is necessary to keep the meter
from upsetting the rf voltages.

Caution: A meter has least protection
against damage when it is used to meas-
ure current. Always set the current
range to the highest value. Then, if
necessary, decrease the range to give a
more accurate reading. Avoid working
close to full-scale reading because this in-
creases the danger of overload.

(5) Capacitor tests. Leaky or shorted capaci-

tors can be found by resistance checks of
the stage. A capacitor which is sus-
pected of being open can best be checked
by shunting a good capacitor across it.
In rf circuits, keep the lead to the capaci-
tor as short as the original capacitor
leads. A capacitor color code (fig. 90)
is used for checking the capacitor value
against the value shown on the circuit
diagram.
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(6) Tube checking.

(7) Operational test.

(8) Troubleshooting chart.

Caution: Capacitors must always be

discharged before resistance measure-
ments are made.  This is very important
when checking power supplies that are
disconnected from their load. The dis-
charge of the capacitor through the meter
will burn out its movement, and in some
cases may cndanger life.
Tube checkers are used
to check the emission of clectrons from
the cathode and to test for shorted ele-
ments. Tube checkers will not test the
performance of high-voltage tubes, recti-
fiers, or some special tubes in the modu-
lator and rectifier. Tube checkers are
useful, however, for checking receiving-
type tubes used in the various compo-
nents.

(¢) Results obtained from a tube checker

are not always conclusive, because the
conditions are not the same as those
under which the tube operates in the
set. TFor this reason, the final test of
a tube must be its replacement with a
tube which is known to be good. In
many cases it is quicker and more re-
liable to replace a suspected tube with
a good one than to check it with the
tube checker.

(b) An operating chart and a manual are

provided with the tube checker. This
chart indicates the setting of the tube
checker for each tube type. The num-
ber of controls, their arrangement, and
their scttings vary with different types
of tube checkers.

The operational test
(par. 78) is important because it fre-
quently indicates the general location of
trouble. In many instances, the infor-
mation gained will determine the exact
nature of the fault. To utilize this in-
formation fully, interpret all symptoms
in relation to one another.

The trouble symp-
toms listed in the troubleshooting chart

9)

(10)

(11)

(par. 79) will aid greatly in localizing
trouble.
Signal substitution. Signal substitution is
effective in localizing trouble (pars. 81
and 82) by use of proper signal generators.
Stage-gain charts. 'The stage-gain charts
help to localize obscure troubles (par. 83).
Intermittents. In all these tests, the
possibility of intermittent conditions
should not be overlooked. If present,
this type of trouble often may be made to
appear by tapping or jarring the equip-
ment. It is possible that some external
connection may cause the trouble. Gently
move the wiring for loose connections,
and tap the components with an insulated
tool such as a fiber rod. This may show
where a faulty connection or component
is located.

74. Troubleshooting Data
Caution: Always check the circuit labels, be-

cause th

e schematic diagram in the manual may

not include circuit changes made during equipment

production.

supplied
location

Take advantage of the material
in this manual. It will help in the rapid
of faults. Consult the troubleshooting

data in the following chart:

Fig. No.

Description

50, 51, 52, 53, 54, 55,

and 56.

57, 58, 59, 60, 61, 62,

and 63.

65, 66, 67, and 68_____
69, 70, 71, 72, and 73__

75,76, and 77________

78 and 79

RF deck:
Tube location.
Component location.

Voltage and resistance data.

Modulator deck:
Tube location.
Component location.
Voltage and resistance data.
Power supply deck:
Tube location.
Component location.
Voltage and resistance data.
Housing:
Component location.
Voltage and resistance data.




MASTER
OSCILLATOR
5749
—
INTERMEDIATE
vioa ) | POWER AMPL
6000
IST _
BUFFER — 30
5749 <wos) MULTIPLIER
— 6AH6
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(uoz) MULTIPLIER
~ 6AH6
\ IST
Vm') MULTIPLIER
—_ AND 2D
BUFFER
6AH6
CLAMPER
5933
POWER AMPL
4-400A
va |
VOLTAGE REG Tl
0A2
T™ 809-7
Figure 49. Rf deck, tube location.
R8 S3 RO R7T M2 SI  S2 M3 R59
/
Jis
Mi
L4
OSCILLATOR
SUBASSEMBLY
U
MULTIPLIER e
SUBASSEMBLY

S5

Figure §0. Rf deck, top view.
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Xve T R6 R64 R2 RI

| (BEHIND)
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Bi
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R65 C9
} RS
(BEHIND)
L3
cio
sS4 C41
Cc7
c42 TMB08-37

{

Figure 51. Rf deck, bottom view.

L9 €2 Xvi Cs c3 o Ct 8}

T BO2 17

Iigure 62.  Rf deck, blower duct (cover removed).

82



i
i
i
3
~PBO2 |
i
ThBO9-38.
Figure 563. Oscillator and multiplier subassemblies, top view.

€109 ZIOl LIO3 Zi02 CH2 LI04 2103 CHB CI3I 2106 LID6 ZI05  Ci28 LI07 1108  Zi0T . CI36 LUC ZI09
(BEHIND)  \_(BEHIND} - (BEHIND) (BEHIND) (BERIND) (BEHIND) - (BEHIND) |
i
€140 i
Ci4 |

ZHo
(BEHIND)

L

L0

Loz -7 zios
(BEHIND)
c123~]

2104 %

(BEHIND) ciz8

Lio5”]

falie]

Figure §4. Multiplier subassembly, top view.
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vigz  Cl20 Zig4  VIO3 29

Cl03 5101 CH4  Ji02  SI01  CI27  SI01  Ji04
SECT D SECTC SECT B
(BEHIND)

Figure 55.  Multiplier subassembly, side view.

RHO CI32  Ci130  Ru6  Ci128 Cnz RvHZ ciei cize Cio5  CI08 RIOZ2 RIO7

RIOI

RIO3

Cio1

J103 JI04
Cl4ag Ci55 XVio4  RiB RH?; Cl48 Ci33 CI47 Ci29CI25  Ril4 RU3CI45 Clae CH7 Cli4 RIOB Ji02 Clie RIO9 Ci43
BEHIND) -

.. TM 80S-40 ©

Figure 56.  Multiplier subassembly, bottom view.
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I'ST BUFFER 'MASTER 0SC
V802 V8ol .
5749 5749 7
315V AC 100V /

co

_315VAC

NOTES:
I. ISV AC NPUT TO POWER SOCKET [J14].

2. [SERVICE SELECTOR] SWITCH AT OR[aM].

3. VOLTAGE AND RESISTANCES MEASURED TO GROUND WITH 20,000
OHMS-PEER-VOLT METER.

. RESISTANCES MEASURED WITH P802 DISCONNECTED.

. ¥ INDICATES PINS AT WHICH VOLTAGE MEASUREMENTS WOULD BE
MISLEADING BECAUSE OF CIRCUIT UNBALANCE.

. VOLTAGE. READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.
T™M 809-48

o s

Figure 57.  Oscillator subassembly, V801 and V802, voltage and resistance data.

2D BUFFER AND

IST MULTIPLIER 2D MULTIPLIER. 3D MULTIPLIER
VIOl vIo2 vIO3
6AHE 6AH6 6AH6
¥.38y . *_46v *-35v
P 6,800 6,800
" 6.5V 5.6V
100 M 330 fo 330
] ]
v 3.ISVAC 6.5V 7 '%0) 3I5VAC_ 56V ~ 3.15VAC
100 o 330 584 (= 330 68 =)
170V 3.USVAC 120V 3.I5VAC 105V 3.I15VAC
o o> co co co =)
270V 255V 207v
(-] oo o
NOTES:
I. 1ISVAG INPUT TO POWER RECEPTACLE [J14]. v'l':‘)‘}‘
2. SWITCH AT [12.0-20.0] AND [TUNING CONTROL] 6000
SET FULLY CCW. 13.25V AC
/
3. VOLTAGES AND RESISTANCES MEASURED TO GROUND had
WITH 20,000 OHMS-PER-VOLT METER. ov
4. RESISTANCES MEASURED WITH PIOI DISCONNECTED. °
5. NC INDICATES NO GCONNECTION. ov
[ =]
6. VOLTAGE READINGS ABOVE LINE, RESISTANGE READINGS
BELOW LINE. 320V

7. % MINIMUM VALUES. *

\/\/\/\/\/\/V\/\

Figure 58.  Mulliplier subassembly, V101 through V104, voltage and resistance data.

T™ 809-50
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R
VOLTA\?:E EG 25V AC

CLAMPER
v2
5933

NOTES:

115V AC INPUT TO POWER RECEPTACLE [U14].

VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH 20,000 OHMS-PER-VOLT METER.
RESISTANCES MEASURED WITH PLUGS DISCONNECTED FROM JI AND J8.

NG INDICATES NO CONNECTION.

VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.

O s W

Figure 69. Rf deck, V1 through V3, voltage and resistance data.

2,400V 560V

0A2 * O T o

POWER AMPL
Vi
4-400A

T™ 809-52



[SERVICE SELECTOR] SWITCH AT: SWITCH AT:
—_A A

— N g »
[am] [EsK] ExTExc] [aM
[» =] < o 20 (= =) (& =] <o <o co co
oo <o =) co oo 1 1 ] 1 1
oo =) co =) == A1 \] (o] o] (o] (o] (o]

|2$|oée <56 ] 2] s8
oo == == == oo \)IS 14 13
07
Jo (o] (0] [o} [0} o
== <o oo oo =3 Q“ 99 07 t‘)s ?3 0'
=) oo o =) == 3 0 0 0 [3) 0
3,200 3,200 3,200 3,200 3,200 / o (==} o 20K 20K
2,400 2400 2400 2400 2,400 / 1 1 ] ] 1
> o (=] (= <) <o (==}
(e =) o [= <] (=] (==} (= =] <o (= =) (= <) (> =]
(= =) <O oo (o =] (e =) o (o =) < [= =] oo
(= =] (o =) [= =] (=] (= =] 0 o o) oo 0
o 0 o 0o < I 0 ¢} 0 0 0
g g <o S g I 3,600 3,600 3600 3,600 3600
(o) [= =) (e =) << QO <o (o<} [= =] [= =] (e <]
®s| % ®3| %2| &
QI' o0 6o o8 o7 gl |JI
o706 S8 1407130 120
o i = © 0 20 a0 u o 0 0 o o
239 229 _ o 4 (] pI8
g 157128 120] %]
2K [ )
[« <} oo oo (=<4 co <o (e =] o [= =] (o =]
(e =) (= =] (> =] (= =] <o o <o [ <] <o (=]
oo <o (o=} (= =) <o <o (o =) <o <o o
0 [o] 0 =3 [==) (=) =) co [=>) [+)
(= =] (o =] O (o) oo [= =] [= =] (o) oo (= =)
(> =) (e =) (o =) (= =) (o =]

NOTES:

. RESISTANCES MEASURED TO GROUND WITH 20,000 OHMS-PER-VOLT METER.

2. MEASUREMENTS MADE AT JI WITH Pl DISCONNECTED, AND WITH OSGILLATOR AND MULTIPLIER SUBASSEMBLIES

PLUGGED INTO J8. MEASUREMENTS MADE AT J8 WITH Pl DISCONNECGTED FROM JI.

3. RESISTANCE READINGS BELOW LINE.

™™ 809-53
Figure 60. Rf deck, J1 and J8, resistance dala.
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FEED THROUGH

lNSULATORS/_‘
JI05 150V
(oo}

(o]

3.15VAC 3.I5VAC
=3

NOTES:

2.
3.

115V AC INPUT TO POWER SOCKET [314].

[SERVICE SELECTOR] SWITCH AT [aM] OR [cW].

VOLTAGES AND RESISTANCES MEASURED TO
GROUND WITH 20,000 OHMS-PER-VOLT METER.

. RESISTANCES MEASURED WITH PIOI DISCON-.

NECTED FROM J8.

. VOLTAGE READINGS ABOVE LINE, RESISTANCE

READINGS BELOW LINE.
T™ 809-54

Figure 61. Rf deck, terminal bracket, voltage and resist-
ance data.

(=)
—
(¢]
o
=
-
~—1
8

NOTES!
I. RESISTANCES MEASURED TO GROUND WITH
20,000 OHMS-PER-VOLT METER.
2. MEASUREMENTS MADE WITH P802 DISCONNECTED
FROM J105 ON MULTIPLIER SUBASSEMBLY.
3. RESISTANCE READINGS BELOW LINE.
TM 809-49

Figure 62. Oscillator subassembly, P802, resistance data.

v
=)

NOTES:
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aswn

115V AC INPUT TO POWER RECEPTACLE. [J14].
[BAND SELECTOR] SWITCH AT [12.0-20.0], POSITION.

VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH 20,000 OHMS-PER-VOLT METER.

RESISTANCES MEASURED WITH PIOI DISCONNECTED.

VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.

TM 809-5I

Figure 63. Multiplier subassembly, terminal board, voltage and resistance data.



VOLTAGE

CATHODE SIDETONE
FOLLOWER 0SC
6Caw 5814

OJONE

Figure 6.

ci7 ci8 c€i19 L7 T5 RIi6

Le

ci6
{BEHIND)

va

{BEHIND)

; .
VIO Vo V5 Vv6 V7 V8

ER REG <
EXRC‘_:'CEE MODULATOR  OA2
T 4
5RAWGY b2l @@ FLI
DRIVER 3D AND CLIPPER IST AND 2D
BIAS RECT MODULATOR 6Caw "AT,‘”P?_F 5726 A,';::';"
5RAWGY 4ap2| So14
T™ 809-8

Modulator deck, tube location.

RZ5

Figure 65.

RIB RI7 T2 L5 Ci5 (Cl4 T3

EB SPEECH AMPLIFIER
SUBASSEMBLY

TM 809-41

Modulator deck, top view.
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T2 C20 R24
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Figure 66.
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TM 809-42

Modulator deck, bottom view.
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cz8 CONTROL)
- £27 TWB08-43
Figure 67.

Vig

Speech amplifier subassembly, top view.
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Xvi3
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C22
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L12 el
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T6
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™ 809-44

Figure 68. Speech amplifier subassembly, bottom wiev.

21




GG-608 WL

DIVP DoUDISISIL PUD 2BDY00 LT A ylinoay) gy Apquiossogns anfydun yonad &

"INIT MOT38 SONIQVIY 3ONVLSISIY “INIT 3A08V SONIAVIY I9VIT0A

"NOILO3NNOO ON S31VOIAGNI ON

"Y313W L10A-¥3d-SWHO 00002 HLIM GNNOYS OL GIYNSVYIW SIONVLSISIY ANV S39V110A
440 Q3INYNL YOLVIIOSO 3NOL3AIS

"(NOILISOd MDD) 440 OL G3NY¥NL (rp¥) TOHINOD ¥3ddITD
'NOILVY3d0 (3NOHJ) INIT WHO 009 804 13S
370VLd3034 ¥3IMOd OL LNGNI OV AGII |

~

v ¢

N 6B S

:S310N

M09 188
SiA EIA
Y3A18Q AdWVY 4V H1b ONV Q¢

X098
AO

A2
AOI

(0]
OVASI'E

MbO9
SIA
Y3IMO0T704 3QOHLVYD

A0Lb 00§
AO AS
%06

AO22

(] 406

"OVASIe

0
OV AGIE ON

92.9G
bIA
d3dd170
Al [0)
AO

03N S8l
AY

0] H08I
OV ASI'E Ab

L_93wss
ASL AY

11v21
2IA
TdWV 3V G2 GNV LSI

[0)
OV AGI'E

92



> SO0 DX S| >0 >|X XX 2%
3|8 3° 35 &z 3|° 22 32 gs
- NN N Ny N -
TOP
FRONT
~ ) of|< [1e) T82
n 2] wlim <
@ o x|lo @
b4 x >
> 5 338 5|8 als 3
98>r~ >~ O] 2~ >IN OlT |
= Ol Ol il Ol OIN Nl o
T8I
O Six S S0 I¥ S0 SI¥ S|X D[ SI¥ DI S|¥ DX DX >IX  SIX >Ix X >¥
.,gg x|l b|- blo Olvw O <o <o w®wf—- Mo wvl= OO0 Ooj0 oO|]o ol w|—= Ol o o’
E gl ~ Nl N 0, © o N Njlo &~ M|~ 0 0 < ~ Olo «j|© o
@ o N - - ™ N bt 0 ~ o~ ~
S 5
< ~ © © o ~ o
) N ~ ~ ~ © <
@ @ 14 @ @ @ o
!
O O O O Q
. > >
>l Zix >l >|x Ble SIS > >|X o ol
ol|l§ 9w > ol > > olo Q e ol|2 5|2 gl¥
a3 fla 3lo 3lo @lv 3lo 3lo 3lo 3lo Ele o R’ 3Bl 3lo o 2B 2B s NS
NOTES '
I. 15V AC INPUT TO POWER RECEPTACLE [J14].
2. SET FOR 600 OHM LINE (PHONE) OPERATION.
3. CLIPPER CONTROL (R44) TURNED TO OFF (CCW POSITION).
4. SIDETONE OSCILLATOR TURNED OFF
5. VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH 20,000 OHMS-PER-VOLT METER.
6. VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.
T™M 809-56

Figure 70.  Speech amplifier subassembly, terminal board, voltage and resistance dala
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1ov
(=<}

®-75 TO-195V
O

NC
NC

NC
NC ~75TO-195v¥

————

=)
J3

2oov |25 46 &b 8 i0b 2 105V ACt

85K »I3 14 QI >

A\ 105vACt

I 93 95 97 99 qu e

ov ] L_-75T0-195v¥*

[¢] =2

NC —d —eoooNC

ov e

e NC
NOTES:

. 115V AC INPUT. TO POWER SOCKET [Jia].

2. SET FOR 600-OHM LINE (PHONE) OPERATION.

3. CLIPPER CONTROL (R44) TURNED TO OFF (CCW POSITION).
4. SIDETONE OSCILLATOR TURNED OFF (ANY POSITION BUT [cw])
5
6.

.

VOLTAGES AND RESISTANCES MEASURED TO
GROUND WITH 20,000 OHMS-PER-VOLT METER.

* INDICATES MEASUREMENT RANGE AS

MODULATOR BIAS] CONTROL IS MOVED FROM CCW
TO CW POSITION.

7. 1 IND/CATES MEASUREMENT ACROSS PINS 14-15.
8. NC INDICATES NO CONNECTION.

9. VOLTAGE READINGS ABOVE LINE, RESISTANCE
READINGS BELOW LINE.

TM809-57

Figure 71.  Speech amplifier subassembly, J3, voltage and
reststance data.

75. Test Equipment Required for Trouble-
shooting

The test equipment required for troubleshoot-
ing Radio Transmitter T-368/URT is listed
below.

Nomenclature Common name
Audio Oscillator TS-382A/U__ Audio oscillator.
Iilectronic  Multimeter M-

30/U o ____ Vtvim
Frequeney Meter Set SCR-

P 1 Frequency meter.
Multimeter TS-352/U________ Multimeter.
Oscilloseope OS-8A/U________ Test scope.
Signal Generator AN/URM-

2 . Signal generator.
Electron Tube Test Set TV-—

T .. Tube tester.
Relay Test Set I-181________ Relay tester.
Ammeter TS-76_____________ Rf meter.
Analyzer Speetrum TS-723/U . Analyzer.

Test Set 100-A_____________. Reversal machine (dot
keyer).

Frequeney Shift Iixciter 0-39/
TRA-7_ o ____. Frequeney shift exciter.
Teletypewriter TT-4A/TG__ . Teletypewriter.
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76. General Precautions

Observe the following precautions when serv-
icing the radio transmitter:

a. Be very careful when servicing the equip-
ment with the interlocks bypassed. Dangerous
voltages are exposed.

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

(1) Before a part is unsoldered, note the
position of the component and the place-
ment of its leads. If the part, such as
a power transformer, has a number of
connections, tag each lead.

(2) Be careful not to break the leads or other
parts by pushing or pulling them out of
the way.

(3) Do not use a large soldering iron when
soldering small resistors or ceramic ca-
pacitors. A large soldering iron used
in a narrow, confined area can damage
nearby components. Overheating of the
small parts may ruin or change the value
of the component.

(4) Remove drops of solder that fall into the
equipment; they may cause short cir-
cuits.

(5) Make well-soldered joints. A poorly
soldered joint, which can cause inter-
mittent and poor operation, is one of the
most difficult faults to find.

(6) When a part is replaced in a high-
frequency circuit, it must be placed in
the exact position occupied by the
original part. A part that has the same
electrical value but different physical
dimensions may cause trouble in these
circuits. Give particular attention to
proper grounding when replacing a part;
use the same ground as that used in the
original wiring. Failure to observe these
precautions may result in improper
operation.

(7) Do not disturb any of the alinement ad-
justments unless it definitely has been
determined that trouble is caused by
an adjustment that is improperly set.
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VOLTAGE REG VOLTAGE REG VOLTAGE REG VOLTAGE REG
v8 v7 V5

vé
0A2 OA2 0A2 0A2

MODULATOR
Ve
4p2)
NOTES:
I. 115V AG INPUT TO POWER RECEPTACLE [313].
2. SWITCH AT OR [AM].
3. VOLTAGES AND RESISTANGES MEASURED TO
MODL\JIII_(I)\TOR GROUND WITH 20,000 OHMS-PER-VOLT METER.
402! 4. % INDICATES MEASUREMENT ACROSS FILAMENTS.
5. f INDICATES AC VOLTAGE ACROSS PLATES.
6. NC INDIGATES NO GONNECTION.
7. VOLTAGE READINGS ABOVE LINE, RESISTANGE
sv AGH READINGS BELOW LINE.
NG
BIAS REGT
Vil
5RAWGY
4940V AG
3500 NC
NG
$800VAC
EXCITER REGT 30
v4
5RAWGY

1800V AC
30

™™ 809-58
Figure 72. Modulator deck, V4 through V11, voltage and resistance data.
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NC {0 0222 oonlg o 5

28] 27[ee| [25 24 |18 !
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300 o Figure 74. Power supply deck, tube location.
[e=) oo
25K (MAX) [==)
g 800
NC NG
NOTES:

. RESISTANCES MEASURED TO GROUND WITH 20,000
OHMS-PER-VOLT METER.

2. [EXCITER PLATE POWER] SWITCH AT ON.

3, MEASUREMENTS MADE AT J2 WITH P6 DISCON-
NECTED FROM J6, AND AT J6 WITH P2
DISCONNECTED FROM J2.

4. NC INDICATES NO CONNECTION.
5. RESISTANCE READINGS BELOW LINE.

T™ 809-59

Figure 78. Modulator deck, J2 and J6, resistance dala.
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Figure 75. Power supply deck, top view.
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Figure 76.  Power supply deck, bottom view.
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TM 808-68

Figure 77. Power supply deck, relay assembly (cover removed.)

N P—1—)

HV RECTIFIER HV RECTIFIER
vI9

NOTES:
I. 115V AC INPUT.
2. SWITCH SlI2 AT , AND ALL OTHER SWITCHES AT ON.

3. VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH
20,000 OHMS-PER-VOLT METER.

4. XINDICATES 2.5V AC ACROSS FILAMENTS IN ADDITION TO
2,400V TO GROUND.

5. NC INDICATES NO CONNECTION.

6. VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS TM 809-60
BELOW LINE.

Figure 78. Power supply deck, V18 and V19, voltage and resistance data.
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= NC
NC =
[ =] [ =]
% NC
) 20%
[« <} (o =]
®| ®2) 0 J (] J7
66 7% |8¢ 396080 uJ.

A |92 o3 J'M?o s, |262‘ 7 A
b 1»'8240[295 926\Q 27928 ¢ R
.\ ’ » [ ] [ ]
= — NC
NC NC
(e =} (=]
NC NC
o (e =)
NC =

NOTES:
I ALL SWITCHES AT ON POSITION.
2. RESISTANCES MEASURED TO GROUND WITH
20,000 OHMS-PER-VOLT METER.
3. NC INDICATES NO CONNECTION.
4. RCSISTANCE READINGS BELOW LINE.
SXWILL VARY FOR DIFFERENT UNITS.
TM809-61

Figure 79. Power supply deck, J7, resistance data.

c. Do not overtighten screws when assembling
mechanical couplings.

d. When changing a component that is held by
screws and lockwashers, always be sure to put
back the lockwashers.

e. If the equipment has been operating for some
time, use a cloth when rermoving the metal tube
shields and a tube puller to remove the tubes to
prevent burning the hands or fingers. For the
same reason, avoid touching any of the large
power resistors.

77. Checking Filament and B+ Circuits for
Shorts

Trouble with the radio transmitter may often
be detected by checking the resistance of the
filament and B+ circuits before applying power to
the equipment. This will also prevent damage to
the power supplies in case of a short circuit. To
make the filament circuit check, remove the tubes
to avoid misleading indications as filament cir-
cuits are low-resistance circuits. Use the short-
ing stick test before making the following checks.

a. Check the filament circuit in the rf deck.
Filament power for this deck is obtained from
filament transformer T1.

b. Check the filament circuit in the speech
amplifier (on the modulator deck). Make the
check at terminals 4 and 6 of filament trans-
former T7.

¢. Check the filament circuit of the remainder
of the modulator deck. Make the checks at
terminals 4 and 6 of modulator filament trans-
former T2, and terminals 6 and 8, as well as 9 and
11, of power transformer T4.

d. Check the filament circuit in the power sup-
ply deck. Measure for shorts at terminals 4 and
6 of filament transformer T8. When checking
the filament terminals (1 and 4) of high-voltage
rectifier tubes V18 and V19, remove the insulator
plate beneath the sockets.

e. Check the filter capacitors (C14 and C15)
in the exciter power supply on the modulator deck
for shorts.

f. Check the filter capacitors (C16, C17, C18,
and C19) in the bias supply.

g. Check the high-voltage power supply in the
power supply deck for short circuits. Check the
filter capacitors (C38 and C39) and the spark gap
across the filter choke (18).
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78. Operational Test

With the radio transmitter connected for nor-
mal operation, operate it 2s described in the equip-
ment performance check list in paragraph 52.
The check list is important since it frequently
indicates the general location of trouble. Listen
for crackling or buzzing noises that indicate high-
voltage arcing. Also check for smoke and the
odor of burned or overheated parts. If smoke
or odor is present, turn the set off immediately to
prevent further damage to the equipment.

79. Troubleshooting Chart

The following chart is supplied as an aid in lo-
cating trouble in the radio transmitter. It lists
the symptoms that the repairman observes, cither
visually or aurally, while making a few simple
tests. The chart also indicates how to localize
trouble quickly to a decx, subassembly, or cir-
cuit.  After the trouble has been localized to a
stage of a circuit, a tube check and voltage and
resistance measurements of this stage or circuit

REMOTE CONTROL.
RECEPTACLE
NM

=) /g\ NM
o [==)
13V o H ;
£ K
7o)
NG|

300 / NC
oV

0 \ -35V
ov Lce ° 825
0-25K% \&_} NM
NM [==)
[= <]
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3. VOLTAGES AND RESISTANCES MEASURED TO
GROUND WITH 20,000 OHMS-PER-VOLT METER.

4. NC INDICATES NO CONNECTION.
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6

. VOLTAGE READINGS ABOVE LINE, RESISTANCE
READINGS BELOW LINE.

7. % DEPENDS UPON SETTING OF
|600 OHM LINE GAIN] CONTROL.

TM809-62

Figure 81. Housing, J12, voltage and resistance data.

ordinarily should be sufficient isolate the defective
parts.

|
Symptom |

Probable trouble

Correction

I FILAMENT POWER circuit breaker ON. = 1. No ae¢ to equipment___________ 1. Check power Cord CD-763, re-

No green light, blower motors not run-
ning, and no reading on FIL VOLTAGE |

ceptacle J14, FILAMENT
POWER circuit breaker CBI,

meter. and THERMAL RESET
switch S13.  Repair or replace
as needed.
2. FILAMENT POWER circuit breaker ON. | 2. Ac line partly open____________ 2. Replace fuse F1.

No green light, blower motor on rf deck |
not operating, no reading on FIL |
VOLTAGE meter, and ELOWN FUSE |
INDICATOR lamp below 6 AMP fuse
lighted.

3. FILAMENT POWER circuit breaker ON. | 3. Ac line partly open____________ 3. Replace fuse F2.

Blower on back panel not running,
BLOWN FUSE INDICATOR below 3
AMP fuse lighted and green light on.

4. FILAMENT POWER circuit breaker ON. | 4. Ac line partly open—__________ 4. Check FILAMENT VOLTAGLE

Green light on, and blower on back
panel on.  Blower on rf deck not oper-
ating, and no reading oan FIL VOLT-
AGLE meter. Speech amplifier, modu-
lator, and rf tubes not lighted.

control R18 and repair or re-
place as required.

If speech amplifier and modu-
lator filaments are lighted,
check for a broken connection
to transformer T1.

5. Same conditions as in symptom 4 but | 5. Meter M1_ ___ o _________ 5. Repair or replace M1.
blower on rf deck running and speech
amplifier, rf exciter, and modulator fila-
ments lighted.
6. Same as symptom 4 but pa tubes not | 6. Pa filament transformer T8____| 6. Check secondary of T8 and re-

lighted. i

place transformer.
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Symptom

Probable trouble

Correction

7. FILAMENT POWER circuit breaker ON.

PLATE POWER indicator light not
lighted (about 25 seconds after filament
power is applied) with PLATE RELAY
switch on and TUNE-OPERATE switch
in TUNE position.

8. PLATE POWER circuit breaker opens

during operation.

9. Overload relay operates during CW opera-

10.

11.

12.

13.

14.

tion, which is otherwise normal.

P A GRID X2 reading obtained when in
fsk operation, but no reading when in
CW or AM. operation.

No P A GRID X2 reading obtained when
in 1.5-3.0 mc¢ band, for FSK or CW
operation. Equipment operates with
external excitation input.

No P A GRID X2 reading obtained when
on 3.0-6.0 me band, for FSK or CW
operation. Operates on 1.5-3.0 band;
operates with external excitation input.

No P A GRID X2 reading obtained when
on 6.0-12.0 me band, for FSK or CW
operation. Operates on 3.0-6.0 mc
hand; operates with external excitation
input.

No P A GRID X2 reading obtained when
on 12.0-20.0 me band; for FSK or CW
operation. Operates on 6.0-12.0 me
band; operates with external excita-
tion input.
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7. PLATE POWER indicator light
I 4 burned out.
PLATE POWER circuit
breaker CB2 defective.
Interlock circuit open; deck
may not be fully in housing.

Plate relay K6 defective_______

Time delay relay K7 defective_.

Overload reset relay K5 kept in
operation by overload in high-
voltage circuit.

PLATE RELAY switch
defective.

Microswitch S4 defective______

High-voltage filament trans-
former T8 defective.

Ac dropping resistor R55 de-
fective.

High-voltage rectifier tubes V18
and V19 defective.

Shorting plug P11 defective____

8. Overload relay K4 defective____

Overload relay adjustments R56
or R57 set too low.

Overload reset relay K5 defec-
tive.

9. Overload reset relay switch S9

defective. Continuous over-
load.

S10

High-voltage supply
nent defective.
Modulator deck component de-
fective.
Rf deck component defective.
10. Oscillator subassembly, V801
and V802 stages defective.

compo-

11. Second buffer and first multi-
plier stage V101 defective.

12. Tank circuits Z101 or Z102
defective.

13. Second multiplier stage V102
defective.

14. Third multiplier stage V103
defective.

7. Replace I 4.

Check CB2 and repair or re-
place, as needed.

Be sure that all decks are fully
in housing. Check interlock
switches and repair if neces-
sary.

Replace K6.

Replace K7.

Press OVERLOAD RESET
switch. If overload persists,
check high-voltage circuit.

Replace S10.

Check S4 and repair.
Check T8 and replace.

Check R55 and replace.
Check V18 and V19 and replace.

Check P11 and repair.
8. Check K4 and repair.
Adjust to proper value.

Check K5 and repair.

9. Check S9 and replace. Check
components in overload ecir-
cuit and replace defective
parts.

Check L8, C38, C39, and re-
place.
Check T5 and replace.

Check C10 and replace.
10. Check stages and replace de-
fective parts.

11. Check stage and replace defec-

tive parts.

12. Check Z101 and Z102, and re-
place defective part.

13. Check stage and replace defec-
tive parts.

14. Check stage and replace de-
fective parts.



Symptom

Probable trouble

Correction

20.

21.

22.

23.

24.

26.

27.

5. Low rf output.

. No P A GRID X2 reading in any position__

P. A. GRID X2 reading

is below normal.

. With equipment in EXT EXC operation,

no output except on other modes of
opcration and no INT AMP PLATE
X10 reading.

. With cquipment in ECT EXC operation,

no output is present in any operation
and no INT AMP PLATIE X10 read-
ing is obtained.

. In key-down position, PLATE POWER

indicator light on and reading obtained
on INT AMP PLATI X10 sctting of
EXCITATION METER SWITCH,
but no P A GRID X2 reading obtained,
P A PLATE reading very low, and no
output present.

In key-down position, PLATE POWER
indieator light I 4 on, and readings ob-
tained on P A GRID X2 and INT
AMP PLATE X10 scttings of EXCI-
TATION METER SWITCH, but no
reading on P A PLATE meter.

In key-up position overload relay operat-
ing, turning off PLATE POWER indi-
cator light. Overload rzlay operative
even after OVERLOAD RESET switch

is pressed.

No sidetone signals during CW operation,
which is otherwise normal.

Opcrates with carbon microphone input,
but not with 600-ohm line input (or
vice versa).

Rf output in all modes of operation, but
no modulation in AM.

5. Excessive MOD PLATE X20 reading,

uncontrollable MODULATOR

BIAS control.

by

No MOD PLATE X20 reading_ .- _.___

Transmission during EXT EXC, FSK,
or FSK-AM. operation, but no trans-
mission during AM. or CW operation.
In AM. opcration, pressing push-to-
talk button (on mierophone) does not
initiate transmission; PLATE POWER
indicator light does not go on. In CW
operation, PLATIE POWER light re-
mains on; no sidetone oscillations.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ipa stage defeetive.__________

Misalinement________________

Burned-out cathode resistor
R121 of V104 stage.

External excitation relay K101
defective.

Intermediate amplifier V104
stage defective.

No exciter B+ voltage.

Shorted capacitor C2_________
Open resistors R1or R2_______

Power amplifier plate circuit
components defective.

Clamper V2 defective_ _______

Shorted capacitors C5, C6, or
C9.

Blower motor on rf deck in-
operative. (Overload relay
does not operate imme-
diately.)

Sidetone oscillator V17 or
cathode follower V16 stages
defective.

First af amplifier stage V12A
(or second af amplifier stage
V12B) defective.

Modulator stages V9 and V10,
or speech amplifier defective.

Bias rectifier V11 defective_._

Component parts in grid cir-
cuit of modulator defective.

Modulator filament transform-
er T2 defective.

Cw-phone relay K3 defective._

Push-to-talk and key relay K2_

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Check V104 and circuit com-
ponents, and replace defec-
tive parts.

Realine.

Check R121 and replace.
Check K101 and replace.

Check stage.
tive part.
Check V4 in exciter power sup-

ply and replace.
Check C2 and replace.
Check resistors and replace.

Replace defec-

Check for open-circuit com-
ponents and replace.

Check V2 and replace.
Check capacitors and replace.
Check B1 and replace.

Check stages and replace de-
fective parts.

Check stage and replace de-
fective parts.

Check stages and speech am-
plifier, and replace defective
parts.

Check stage and replace defec-
tive parts.

Check T2 and replace.
Check K3 and replace.

Check K2 and repair or replace
as needed.
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Symptom

Probable trouble

Correction

28. No output during any mode of operation,
and PLATE POWER indicator light
is lighted. Overload relay not ener-
gized, but abnormally high plate cur-
rent flow shown on P A PLATE meter.
Recciver connected to J10 operative
only if not connected to the receiver
disabling circuit.

29. During CW or AM. operation, PLATE
POWLR indicator light goes out from
overload. OVERLOAD RESET switch
may temporarily reinstitute operation.
Receiver connected to J10 not disabled
during transmission.

tive.

28. Antenna,
(K1B) defective.

29. Slow release relay K1A defec-

change-over relay | 28. Check K1B and repair.

29. Check K1A and repair.

80. Dc Resistances of Transformers, Coils, and

Relays
a. Transformer Windings and Coils.
Transformer or coil i Terminals Ohms
- \
T ! 1- 3 1.8
4 6 .16
7- 9 2.1
10-12 .05
T2 . ‘ 1- 3 3.8
f 46 .05
T3.. o 1- 3 1.6
4- 6 60
TA . | 1- 2 1.9
1 35 135
6- 8 .01
9-11 .01
T e 1- 3 370
‘ 4~ 5 150
T6. I 12 450
3 4- 6 2, 200
T7 I 1- 3 24
4 6 .28
TR I 1- 3 13
1 6 .06
TO. . ____. . . 1- 3 .12
46 L12
| 7- 9 110
Ll I .03
L2 .08
L3 . 5.5
) U S SR .08
L5 ) 100
L6_ I [ B 100
L7 Lo 100
% S S 68
TO. . .. B | 40
L10._. . . .. b 40
il I 40
L12._ e | 40
Lio2_ ... ‘ __________ .23
L R KR U SRR | .23
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a. Transformer Windings and Coils—Continued

Transformer or coil Terminals Ohms
Lio4__ 24
Lios . 25
L6 . .07
o7 . . 06
L1o8__ . . - . &4
L. . 27
Lo . 12
L1l . 07
L8o1* .
Lso2 .. 3.3
L803* . _ S P
*Parts inclosed in sealed containers.
b. Relay Coils.
— N |
Relay ref De Relay referenc e
Tl | resitance | REREIRMOC resistance
K2 .. __.___ 500 \ K6 ___ ______ 400
Kdo o . 11 ‘ I 400
Kl ... 300 | Kl _______ ; 400
K8 ... 400 | K101 . | 15
K6____ ______ | 100 I Wroo o ___ 2, 000
| i

81. Signal Substitution Notes

The following information applies to signal
substitution and signal tracing in the transmitter:

a. An rf signal generator capable of operating
over the transmitter frequency range of 1.5 to
20.0 mc is required. When the master oscillator
stage is known to be functioning properly, it
may be used in place of this test signal generator
(in 1.5-3.0 mc range). An audio oscillator is
required to check the modulator portion of the
transmitter.



b. To measure, observe, or listen to the output
of the circuit being tested, a vacuum-tube volt-
meter (vtvm), an oscilloscope, or a headset, may
be used.

¢. A tube tester is needed to isolate the defective
tube after the faulty stage has been indicated by
signal substitution.

d. In all tests indicated in e through 7 below,
where de potentials exist, put the ground lead
(eold side) from the signal generator to the trans-
mitter chassis, and conneet the other lead (hot
side) to the point indicated through a 1,000-volt
.I-microfarad capacitor.

e. When checking the af circuits with a headset,
note the volume and listen for serious distortion
at the various points during the signal substitution
procedure.  Use the same procedure as in d above
when connecting the leads of the headset.

f. Check the wiring and soldering in each stage
during the procedure. Do not remove the shield
or can of a tune cireuit (in the multiplier) until
trouble has been traced to that part. Do not
damage the wiring by pushing it back and forth
during the inspection.

g. If one or more stages of the multiplier are
not alined, the output of the transmitter will be
absent or reduced.

h. When trouble has been localized to a stage,
first test the tube.  Next, measure the resistances
in the stage, since this can be done with the power
turned off.  (Use shorting stick test for the safety
of both operator and mecter.) Finally, measure
the voltage at the tube pins.  When the resistance
of individual parts is being measured, it often is
necessary to disconnect one lead of the part to
prevent  the associated eircuit from causing
misleading results.

. Remove only one tube at a time when testing.
Checek the tube number, test the tube, and, if it
is defective, replace it.  If the tube is good,
return it to its socket before another tube is
removed for testing.

J.- Each step presupposes satisfactory comple-
tion of all previous steps. Isolate and correct
any trouble located before proceeding with suc-
ceeding steps.

82. Signal Substitution in Transmitter
a. Check of Rf Stages.

(1) Turn the EXCITATION METER
SWITCH to P A GRID X2, and turn
on the transmitter without the high
voltage applied. Set the BAND SE-

341713 55-

8

(

()

i

LECTOR switch to the proper range,
and inject a test signal (3 to 5 volts)
into the control grid (pin 1) of V104.
The absence of any output (P A GRID
X2 reading at zero) indicates the pos-
sibility of a defective tube. Check the
tube on a tube tester. Also check the
cathode (pin 3) voltage; this pin should
read 0 volts for all modes of operation
except EXT EXC. The absence of a
reading under the latter condition may
be caused by a burned-out cathode
resistor (R121). The presence of a
reading on some bands and none on
others indicates trouble in the tuned
circuits; check tuned circuits Z107, Z108,
7109, and Z110. The resistance of the
coils in these circuits can be checked
against the values given in paragraph 80.

) Turn the BAND SELECTOR switch to

the 12.0-20.0 position. At this setting,
all three multiplier stages are functioning.
Connect the rf signal generator to jack
J101, if the output of the oscillator is
not to be used. A minimum reading of
8 ma on the EXCITATION meter at
P A GRID X2 position shows these
stages to be working. If no rcading is
obtained, one multiplier stage is defec-
tive. Connect a vtvmm to the control
grid (pin 1) of the second multiplier,
V102. The absence of negative de
voltage at the control grid of V102
indicates trouble in the interstage cir-
cuitry, possibly in capacitor (108 or
tuned network Z102. Repeat this pro-
cedure at the control grids of V103 and
V104. If necessary, the signal generator
can be disconnected from the input to
the first stage and connected to the input
of the stage in question. Inject a signal
of 1.5 to 3 me into the control grid (pin 1)
of the first buffer tube V801. This stage
can be checked by reading a negative de
voltage at the control grid (pin 1) of the
second buffer tube V101 or by setting
the BAND SELECTOR switch to its
lowest range and obtaining a reading on
the EXCITATION meter (P A GRID
X2 position of EXCITATION METER
SWITCH). The master oscillator can
be checked by noting a negative de
voltage at the control grid of cither
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V802 or V101 or a current reading on
the EXCITATION meter. The indi-
vidual stages can also be checked as
described in the troubleshooting chart.
The pa stage can be checked by the
meters on the transmitter itself. The
rid circuit will be normal, when a mini-
mum of 8 ma (a max of approx 12 ma)
is read on the EXCITATION meter at
P A GRID X2 position of the EXCITA-
TION METER SWITCH. A signal
should be applied to the ipa grid either
by using an outside signal source or the
mo of the transmitter. When checking
the plate cireuit, always place the TUNE-
OPERATE switch at TUNE before ap-
plying high voltage to the equipment.
A minimum value of current scen on the
P A PLATE meter indicates a normal
condition in the plate circuit when
tuning through resonance with the POW-
ER AMPIIFIER TUNING control.
The plate current should rise sharply
for a normal indication when the
POWER AMPLIFIER LOADING con-
trol is turned to the correct setting.

b. Check of Speech Amplifier.

(1) The speech amplifier can also be checked
by the method of signal substitution.
Conneet an audio oscillator to pin D of
remote control receptacle J12 located
on the back of the transmitter housing
(fig. 4). Set the oscillator to a frequency
of 1 ke. Turn the 600 OHM LINE
GAIN control fully clockwise for maxi-
mum gain. Use an input level of .015
volt. If this value is used, the stage-gain
chart given in paragraph 83 can be used
to check the grid, plate, and output
voltages.

(2) To check the carbon microphone section

(3)

Section

84. Replacement of Parts

Most of the parts in the transmitter are readily
accessible and are casily replaced if necessary.
When a large number of leads are being discon-
nected from a part to be replaced, the rewiring
time can be shortened and the process will be
accurate if the leads are marked with identifica-
tion taes.
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of the speech amplifier, connect the
audio oscillator between pin C and
ground on CARBON MICROPHONE
receptacle J11 on the front panel or to
pin ¥ and ground of J12 located on the
rear of the housing. Set the oscillator
for 1 ke. Turn the CARBON MIKE
GAIN control fully clockwise for maxi-
mum gain. Use an input level of .028
volt. As in the case of the 600-ohm line
input described above, refer to the stage-
gain chart.
Note. Turn the gain control (that is not
being used) fully counterclockwise to pre-

vent extraneous signals from affecting the
operation of the speech amplifier.

83. Af Stage-Gain Chart

The stage-gain chart given in this paragraph
lists the input and output voltages for each
stage of the speech amplifier; these voltages are
based on an input voltage of .015 volt at pin D
of J12 for a 600-ohm line input and of .028 volt at
pin C of J11 or pin F of J12 for carbon-microphone
input. Use an input frequency of 1 ke. Set both
the 600 OHM LINE GAIN and the CARBON
MIKE GAIN control fully clockwise for maximum
gain. Set the clipper potentiometer R44 (fig. 67)
to off (fully counterclockwise). The values of V13,
V15, and T'6 were obtained with the input at pin
C of J11 (CARBON MICROPHONE input).

Stage ‘ Input Output
(volts) (volts)
Tirst af ampl VI2A___| .015 (pin 2)_____ .108 (pin 1).

Second af ampl V12B_
Third af ampl V13A__
Fourth af ampl V13B_

.028 (pin 7)_____
125 (pin 2)_____
675 (pin 7)__.__|

.122 (pin 6).
1.12 (pin 1).
6.5 (pin 6).

Driver V15________ __ 6.5 (pin 6) ._____ | 72 (pins 1, 5).
Output trans T6______ 80 (terminals 4
or 6 to 5).

REPAIRS

85. Removal of Subassemblies

Caution: Do not try to pull any of the decks
out farther than about 4 inches without first
disconnecting the cabling in the housing. Some
of these cables become taut when a deck is pulled
out more than 4 inches and may become damaged
if the deck is pulled out any farther. Disconnect
the cables that prevent complete removal of the
deck.



a. Removal of Speech Amplifier Subassembly
(figs. 65 and 67).
(1) To gain access to the speech amplifier

subassembly, remove the modulator deck
from the equipment housing. An alter-
nate procedure is to leave the deck in
place and remove only the back pancl.

(2) Remove all electrical connections to the

subassembly. Disconnect plugs P3, P4,
and P5 from their respective receptacles
J3, J4, and J5 on the chassis.

(3) Loosen the four Camloc fasteners that

hold the subassembly to the modulator
deck. The specech amplifier subassembly
can now be removed.

b. Removal of Oscillator and Multiplier Sub-
assemblies (ligs. 50 and 53).
(1) Remove the four screws that fasten the

assembly to the front panel of the rf
deck.,

(2) Disconnect plug P101 from receptacle J8

on the deck, and disconnect coaxial
plugs P8, P9, P10, and P801 from jacks
J101, J102, J103, and J104 on the multi-
plier subassembly. The assembly can
now be withdrawn from the rf deck.

c. Removal of Multiplier Subassembly.
(1) Set the equipment to 3 me by turning the

BAND SELECTOR control to 1.5-3.0,
and the TUNING CONTROL until the

mechanical counter indicates 3.000.

(2) Insert a Y%-inch diameter metal rod

through the appropriate holes in the
cams. Insert the rod from the back and
through the slotted portion of the end
plates.

(3) Remove the three cable clamps that hold

the cable harness of plug P101.

(4) Unsolder the three leads to the three

feedthrough terminals on the mounting
bracket at the back of the oscillator sub-
assembly. Tag the leads for later recon-
nection.

(5) Loosen the four captive screws on the sub-

assembly. Access to one of these screws
at the back is through the top of the
suhassembly.

(6) The snbassembly can now be removed.

To do so, Lift 1t up and out.

Note. Note the positions of the flexible
couplings for the band switch and the camshaft,
with the equipment set for 3 mec. The two

shafts can be coupled at either their correet
setting or one 180° away; erroncous operation
can result if they are coupled incorrectly.

d. Removal of Oscillator Subassembly.

(1) Disconnect plug P802 from receptacle
J105 on the rear mounting bracket, and
disconnect plug P801 from jack J101
on the multiplier subassembly.

(2) Loosen the setserews of the scissor gears
on the oscillator drive shaft.

(3) While supporting the subassembly, re-
move the three screws that fasten the
subassembly to the gear plate.

(4) Still supporting the subassembly, loosen
the two screws that fasten the rear
mounting bracket to the bracket on the
bottom plate. (Since the latter bracket
uses slotted holes, these serews need only
be loosened and not completely removed.)
The subassembly can now be removed.
Note. The scissor gears detached from the

oscillator drive shaft may be removed and re-
placed if necessary.

86. Disassembly of Drive Mechanisms

a. Disassembly of Oscillator-Multiplier Tuning
Drive Mechanism (figs. 42, 82, 83 and 84).

Note. Tor easier servicing of the tuning drive mecha-
nism, first remove the multiplier and oscillator subassemblies
by following the procedures given above.

(1) Remove the BAND SELECTOR and
TUNING CONTROL knobs after loos-
ening their set screws. Detach the
bearing plate behind the TUNING CON-
TROL knob by removing the two screws
that attach the plate to the front panel.

(2) Remove the front panel by removing the
five screws that hold the panel in place.

(3) Remove the mechanical counter assembly
by removing the four screws that fasten
the assembly to the gear plate. Since
one of the lower corners is positioned by
a locating pin, remove the assembly
with a forward motion to clear the pin.

(4) Loosen the hub clamp on the exciter
drive gear (behind the gear plate).
Similarly loosen the hub clamp on the
oscillator drive gear, which is next to
and on the same shaft as the exciter
drive gear. Slide both gears off their
shaft. Withdraw the shaft together with
the counter drive gear. Remove this
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9)

(10

(11

(12)

gear from the shaft by loosening its hub
clamp. If necessary to facilitate dis-
assembly, unfasten the bearing plate from
the gear plate.

Remove the counter drive idler gear by
removing its retainer ring.

Remove the exciter drive idler gear (be-
hind the gear plate) by removing its
retainer ring.

Remove the exciter camshaft gear (behind
the gear plate) by removing its retainer
ring (in front of the gear plate).

Remove the band switeh idler gear (be-
hind the gear plate) by removing its
retainer ring (in front of the gear plate).
Remove the band switeh drive gear (be-
hind the gear plate) by loosening its
hub clamp.

To oain access to the cam on the
DBAND SELECTOR shaft, remove the
three serews that hold the detent assem-
bly to the gear plate.  Depress the lever
arm by hand and slide the cam and shaft
out; if desired, disconneet the spring
between the lever arm and the gear plate.
The cam is pinned to the shaft. To de-
tach the lever arm, remove the retainer
ring that holds the lever arm to its shaft.
To remove the cam followers and guides
on the multiplier tuning mechanism,
first disconneet the two springs that hold
the rack down.

Caution: When handling the rack,

make sure not to damage the tuning
slugs or bend their adjustment screws.
The rack 1s now free to be lifted clear of
the multiplier. To remove the rack
cuide at cach end of the rack, remove the
retainer ring at the end of the shaft that
mounts the follower and guide. To de-
tach the shaft from the rack, remove
the serew (under the rack) that holds the
two parts together. The cam follower
can now be slid off its shaft.
To remove the cams on the multiplier
tuning mechanism, remove the retainer
ring at the back end of the camshaft.
Slide the shaft forward and remove the
two retainer rings and the two washers.
To remove the cams, force the pins out
of the cam hubs and slide the cams off
the shaft.

b. Disassembly of Power Amplifier Tuning Drive
Mechanism (figs. 43 and 85).

1)

2)

(3)

(4)

(6)

()

®)

)

To disassemble the power amplifier tuning
drive mechanism, remove it in one picce
from the rf deck. Disconnect the flexible
couplings to the tuning and loading
capacitors (C6 and C9). To unfasten
the assembly from the deck front pancl,
remove the four screws.

Remove the gear that is normally coupled
to the tuning capacitor (C6). The gear
is fastened to its shaft by both a setserew
and a pin. Loosen the setscrew and re-
move the pin to unfasten the gear.
Remove the idler gear by removing its
retainer ring.

Remove the gear on the POWER AM-
PLIFIER TUNING shaft by loosening
its setscrew and removing its pin.
Remove the bevel gear on the POWER
AMPLIFIER TUNING shaft by loosen-
ing its setscrew and removing its pin.
Slide the shaft forward until the gear
becomes free.

Remove the bevel gear on the shaft of the
tuning drive stop by loosening its set-
screw and removing its pin. If neces-
sary, loosen the setserew on the mechan-
ical counter bevel gear and slide it back
onits shaft to give the first gear clearance.
Remove the bevel gear on the shaft of the
mechanical counter by loosening its sct-
SCrew.

To disassemble the tuning drive stop,
loosen the setscrew and remove the pin
on the stop collar. Slide the shaft out.
Remove the flat washer at the bottom
next to the stop pin, the five shims in
succession, and alternately remove the
27 stop washers and 26 shims.

To disassemble the bevel gears associated
with the POWER AMPLIFIER LOAD-
ING control, remove the retainer ring on
the shaft and follow a procedure similar
to that for the POWER AMPLIFIER
TUNING control ((5), (6), and (7) above).

(10) To disassemble the loading drive stop,

follow a procedure similar to that for the
tuning drive stop (®) above). For this
stop, there are a flat washer, five shims
in succession, and alternately, 33 stop
washers and 32 shims.
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87. Reassembly of Drive Mechanisms
Note. Reassembly is essentially the reverse of the dis-
assembly procedure previously given.  Observe the follow-
ing points during reassembly:
a. Reassembly of Oscillator-Multiplier Tuning
Drive Mechanism.
(1) When reassembling the cam assembly,
slide the cams back over their shaft.
The front surface of each cam should be
6.937 inches apart. Slide a }4-inch metal
rod through the cams and the slots in the
end plates of the multiplier subassembly.

T™M 809-76

Oscillator-mulitplier tuning drive, gear assembly.

With the cams so positioned, replace the
pins that fasten the cams to their shaft.
Make sure that the hub end of the back
cam is alined with the edge of the inner
retainer ring groove on the shaft.

(2) When replacing the two flat washers and
two retainer rings at the back end of the
camshaft, make sure that the washers are
between the retainer rings. The end slots
of the movable rack fit between the two
washers and are positioned by them.

(3) When replacing the oscillator drive gear,
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be sure to replace the two flat washers
onto the tuning control shaft, between
the bearing plate and the oscillator drive
gear. These washers correctly locate the
oscillator drive gear on its shaft and,
therefore, they are in the proper position
with respect to the oscillator drive shaft
(scissors) gear. After reassembly, the
oscillator drive gear hub coupling is left
loose to permit manual adjustment of
the tuning drive mechanism (par. 91).

b. Reassembly of Power Amplifier Tuning Drive

Mechanism.

(1) Make sure that the flat washer, shims,
and stop washers on each mechanical
stop are replaced in the order indicated
in the disassembly procedure.

(2) Leave the bevel gears on the shafts of the
mechanical courters loose to permit ad-
justment (par. 91).

88. Replacement of Subassemblies

Note. Replacement is esseritially the reverse of the re-
moval procedures previously given.  Obscrve the following
peints during replacement:

a. Replacement of Oscillator Subassembly. When
replacing the oscillator drive shaft (seissors) gear,
offset the teeth on one gear with respect to the
other gear by one or twe teeth. The amount of
offset should give no binding while still reducing
backlash {0 a minimum.

b. LReplacement of Multiplier Subassembly.

(1) If the %-inch diameter metal rod has been
removed from the holes through the cams,
replace the rod.  This positions the carmns
and the rack at their highest position.

(2) Reconnecet the three wires in the cable
harness to the three feedthrough termi-
nals on the bracket at the back of the
oscillator subassembly.

(3) Make sure that the positions of the two
couplings correspond to that at the start
of the equipment disassembly. As men-
tioned in the removal procedure for the
multiplier subassembly, it should be
coupled to the drive mechanism with the
BAND SELECTOR at 1.5-3.0 and the
mechanical counters indicating 3.000; the
cams should be locked with the metal rod
as mentioned in (1) above.

89. Servicing Antenna Tuning Unit BC-939-B
(figs. 86 and 87)

All components of the tuning unit are easily
removed and replaced when repair or replacement
isnecessary. Be careful when handling the vacuum
capacitors and ceramic parts because excessive
pressure will damage them. To service the tuning
unit, proceed as follows:

a. Remove the antenna connecting wire from
the rear binding post of the unit.

b. Remove four wingnuts that secure the unit
to the top of the transmitter. Lift the unit from
the transmitter to the repair space.

¢. Remove the cover of the unit by releasing the
four catch assemblies along the bottom edge and
lifting it free.

d. Carefully remove the two vacuum capacitors
from the spring clip connectors and put them in a
safe place.

e. Remove the ANTENNA CURRENT meter
as follows:

(1) Remove the wires connected to the meter.

(2) Remove the two mounting screws and
nuts.

(3) Hold the meter and remove the last (third)
mounting screw and nut.

(4) Remove the meter from the front panel.

(5) To replace, reverse the order of the re-
moval procedure.

f. Removeinductor L6 (FREQUENCY 10 MC-
INCREASE-2 MC) as explained in (1) below.

(1) To remove the glass rod, proceed as
follows:

(@) Remove the screws and nuts that se-
secure the two phenolic blocks to the
ceramic ends.

Note. Fiber shims may be in the large holes
of phenolic blocks. These shims (if used)
take up the length left by rod and end toler-
ances. Do not lose these shims, as it may be
necessary to use all or some of them when instal-
ling the new rod.

() Remove the adjustable contact shoe
from the rod.

(2) To replace the glass rod, proceed as
follows:

(@) Try the rod between the ceramic end
plates to be sure that it fits and also to
find the number of fiber shims neces-
sary, if any are needed.

(b) Place the adjustable tap on the rod.
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(¢) Rotate the FREQUENCY control crank that the shoe is following the inductor

CONTACT

(fig. 10) clockwise until three zeros windings.
appear on the indicator. (9) Secure the front phenolic block (glass
(d) Position the adjustable contact shoe rod mounted) to the ceramic end with
to the front turn of the inductor. screws and nuts.
(¢) Secure the rear phenolic block (glass (h) Rotate the FREQUENCY control
rod mounted) to the ceramic end with crank to check operation again.
screws and nuts. (3) To remove the inductor, proceed as
(/) While holding the front phenolic block follows:
in place, rotate the FREQUENCY () Remove the two screws and elastic
control crank counterclockwise, moving stop nuts from the angle brackets
the adjustable shoe to the rear turn, which secure the phenolic base of
and be sure that the motion is free and inductor .44 and vacuum capacitor.
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Figure 86. Antenna Tuning Unit BC-939-B, practical wiring diagram.
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(b) Loosen the two setserews on  the
inductor side of the FREQUENCY
control flexible coupling.

(¢) Loosen the Allen setserew in the rear
shalt collar and remove the collar.

(d) Remove the screw and nut from the
rear switch extension shaft.

(¢) Remove the three serews and elastic
stop nuts that secure the ceramic end
plate to the phenolie base strip.

(/) Hold the glass rod and gently pull the
ceramic end plate free of the inductor
through the shaft.

(4) To replace, reverse the removal procedure
and align the movable contact shoe as
described in (2) above.

g. The same general disassembly and assembly
instructions apply to inductors L5 and [L44 as
well as to [.6.  Although some items do not apply,
the maintenance procedure is quite simple and the
same care should be exercised in handling.  The
COUPLING control rotates counterclockwise to
bring the movable shoe to the front winding and
the indicator to zcro.

h. Servicing of the range switch (2-10M-C
LONG WIRE 10-20M--C) is usually a matter of

RE
INPUT GROQNB

TMI1-809-80

Antenna Tuning Unit BC-939—B, cover removed.

adjusting the spring contact pressure. This can
be done without removing any parts. Work
carefully, and do not put sharp bends in the spring
contacts. Clean the contacts with very fine
sandpaper, and brush them clean.

90. Removal of Antenna Tuning Unit BC-
939-B
(fig. 1)

To remove the antenna tuning unit, proceed as
follows:

a. Disconnect the antenna and ground leads.

b. Disconnect the coaxial cable leading from the
transmitter.

¢. Take off the four wing nuts that hold the
tuning unit to the top of the transmitter.

d. Lift the unit up and forward.

91. Apparatus Adjustment

a. To adjust the oscillator-multiplier tuning
drive mechanism (fig. 46), proceed as follows.
Turn the SERVICE SELECTOR switch to the
AM. position. Set the transmitter for 1.5 me
operation by turning the BAND SELECTOR
switch to 1.5-3.0 and by turning the TUNING
CONTROL until 1.5 me is indicated on a fre-
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quency meter connected to the transmitter. Make
the setting as close to 1.5 me as the accuracy of the
measuring equipment will allow.  If the counters
do not indicate this frequency, vhey will have to
be reset while maintaining the setting of the
oscillator.  To do this, loosen the oscillator drive
gear by loosening its hub clamp on the shaft of the
oscillator assembly so that the gear will turn
freely without affecting the oscillator frequency.
Now move the gear train until the counters
indicate the desired frequency. When this is
done, refasten the loose gear to the oscillator shaft.
Repeat this procedure at the 3.0 me setting (on
the 1.5 to 3.0 me band as a check).

b. If the power amplifier tuning drive mechanism
(fig. 47) has to be disconnected from the two
counters, the counters will have to be reset.
First loosen the bevel gear on the shaft of the
counter, and then turn the drive shafts to their
extreme clockwise positions. Set the counters
to their zero settings, and recouple the bevel gear
to the counter shaft.

92. Refinishing

General instructions for refinishing are given in
paragraph 48. Instructions for refinishing badly
marred panels on cabinet exteriors are given in
TM 9-2851, Painting Instructions for Field Use.

Section Ill. ALINEMENT PROCEDURES AND FINAL TESTING

93. Alinement and Adjustment Procedures

a. Alinement of Multiplier Subassembly.

(1) Set the transmitter for 1.5 continuous
operation for the exeiter units only.
Set the BAND SELECTOR switch to
1.5-3.0 and turn the TUNING CON-
TROL until 1.5 me is registered on the
counters.  Check the output frequency
with the frequency meter to determine
if the oscillator is operating on 1.5 me
(par. 24a). If the two frequencies do
not agree (zero beat), adjust the oscillator
drive mechanism as described in para-
eraph 91. Also check the output fre-
quency at 3.0 me.

(2) Set the TUNING CONTROL for 1.55
me.  Turn the EXCITATION METER
SWITCH to P A GRID X2. Adjust
capacitor C136 in Z107 for maximum
reading on the EXCITATION meter.

(3) Set the BAND SELECTOR switch to
3.0-6.0, while keeping the TUNING
CONTROIL: at its previous setting.
Adjust capacitors C109 (in Z101), C112
(in 7102), and C138 (in Z108) for
maximum P A GRID X2 reading.

(4) Sct the BAND SELECTOR switch to
6.0-12.0, while keeping the TUNING
CONTROL at its previous setting.
Adjust capacitors C118 (in Z103), C123
(in 7104), and C140 (in Z109) for
maximum P A GRID X2 reading.

(5) Set the BAND SELECTOR switch to
12.0-20.0, while keeping the TUNING
CONTROIL at its previous setting.
Adjust capacitors C128 (in Z105), C131
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(in Z106), and C141 (in Z110) for
maximum P A GRID X2 reading.

(6) Return the BAND SELECTOR switch
to 1.5-3.0, and turn the TUNING
CONTROL for a frequency of 2.9 me.
Adjust the tuning slug of coil L108 (in
7Z107) for maximum P A GRID X2
reading,

(7) Set the BAND SELECTOR switch to
3.0-6.0, while keeping the TUNING
CONTROL at its previous setting.
Adjust the tuning slugs of coils LL102 (in
7101), L103 (in Z102), and L109 (in
7108) for maximum P A GRID X2
reading.

(8) Set the BAND SELECTOR switch to
6.0-12.0, while keeping the TUNING
CONTROL at its previous setting.
Adjust the tuning slugs of coils L104
(in Z103), L105 (in Z104), and L110
(in Z109) for maximvm P A GRID X2
reading.

(9) Set the BAND SELECTOR switch to
12.0-20.0, and set the TUNING CON-
TROL at 20 me. Adjust the tuning
slugs of coils 1,106 (in Z105), 1.107 (in
7106), and L111 (in Z110) for maximum
P A GRID X2 reading.

(10) If necessary, repeat the procedure in
(4) through (9) above until no further
tuning of the adjustable coils and capac-
itors is required to give a maximum P A

GRID X2 reading.

Note. The above procedure is usually satis-
factory for the alinement of all circuits on bands
1 and 2 (1.5-3.0 and 3.0-6.0) and for the multi-



plier stages on bands 3 and 4 (6.0-12.0 and
12.0-20.0). The tuning of Z109 on bands 3
and 4, and Z110 on band 4 may require repeating
to get maximum grid current.

(11) Check the overall tracking characteristic
of the multiplier.  Connect a multimeter
through a 150K resistor to the control
erid (pin 1) of V104 and ground. The
meter should indicate a minimum reading
of 10 volts (de).

(12) Set the BAND SELECTOR switch to
cither 6.0-12.0 or 12.0-20.0. If the
cquipment, is operating properly, the
P A GRID X2 reading should be over
10 ma for all frequencies and should
drop to 10 ma or slightly below (but not
below 8 ma, with the power amplifier
fully loaded) at the extremes of the band.

Note. 1If cither slug in Z109 or Z110 is too far
in the coil form, the response at a frequency near
the band midpoint will be low. To correct, this
condition, withdraw the slug of the adjusting
serew 1 turn at a time and retune capacitor C140
(in Z109) for mgximum output when the TUN-
ING CONTROL is set to approximately 9.5 me
(BAND SELECTOR at 6.0-12.0) and 15.5 mc
(BAND SELECTOR at 12.0-20.0). Recheck
the response.  Withdrawing the slug and re-
turning at midband has the effect of decreasing
the circuit bandwidth while increasing the
response near midband.  Adjusting the slug to
start farther in the coil form will extend the
band edge response while possibly decreasing
the midband response.

b. Overload Relay Adjustments. The procedure
for adjusting the overload relay is given in para-
graphs 95 and 96.

Caution: Do not reset the OVERLOAD RE-
LAY ADJUSTMENT controls unnecessarily.
Both controls are initially preset at the factory.
Do not arbitrarily set them in the maximum
clockwise position because this will not adequately
protect the equipment from overloads.

c. Speech Amplifier and Clipper Adjustments.

(1) Adjust the cequipment for 100 percent
modulation (par. 24b).

(2) When the MOD PLATE X20 current
reading does not exceed 230 ma for the
entire range of the CARBON MIKE
GAIN control, the mike control and the
speech clipper gain control are properly
adjusted.

(3) Repeat the procedure in (1) and (2)
above with an af signal generator con-
nected between pins D and E (ground) of

remote control receptacle J12; vary the
600 OHM LINE GAIN control. The
line gain control is now properly set.

d. Sidetone Gain Control Adjustment.

(1) Adjust the transmitter for CW operation
(par. 26).

(2) Adjust the sidetone gain control R47
(fig. 67) on the front of the speech am-
plifier until an adequate level is obtained
on the headset. For connections of the
headset, refer to the note in paragraph
11a.

94. Final Testing

Paragraphs 95 through 106 are intended as a
guide to be used in determining the quality of a
repaired transmitter. The minimum test require-
ments outlined in the paragraphs below may be
performed by maintenance personnel with ade-
quate test equipment and the necessary skills.
Repaired equipment meeting these requirements
will furnish uniformly satisfactory operation.

95. CW Ovetload Relay Adjustment

The overload relay in the equipment should be
set to operate at approximately 425 ma during
CW operation.

a. Remove the back panel to gain access to the
high-voltage circuits. Bypass the interlock
switches, which are opened by the removal of the
panel.

b. Remove power amplifier tube V1 and clamper
tube V2 from their sockets.

Caution: Be sure that the disconnected plate
caps are insulated from ground to prevent the
high-voltage power supply from being short
circuited. Use a shorting stick as a safety
precaution (fig. 22).

¢. Connect an adjustable resistor-type dummy
load with an adequate power rating and resistance
(about 1,100 watts and 5,900 ohms) to high-voltage
contact E4 (fig. 80) behind the rf deck. Connect
the other end of the dummy load to the positive
terminal of a 0 to 1 ampere dc ammeter; connect
the negative terminal of the ammeter to ground.

d. Set the equipment for CW operation (par.
26).

e. Turn the INCREASE CW (OVERLOAD
RELAY ADJUSTMENT R57) control (fig. 76) on
the power supply deck full clockwise.

f. Reduce the dummy load resistance until it
draws 425 ma, as indicated on the ammeter.

g. Adjust the INCREASE CW control until the
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overload relay  operates. At this time, the
PLATE POWER indicator light should go out,
and the dummy load current reading should drop
Lo zero.

k. Operate the OVERLOAD RESET switch
momentarily.  The plate relay (K6) in the trans-
mitter should close and immediately reopen.

96. AM. Overload Relay Adjustment

The overload relay in the equipment should be
set to operate at approximately 550 ma  load
current during AM. operation.

a. Setup the transmitter and test equipment as

deseribed in paragraphs 95a through ¢, To draw
the required current of 550 ma, the adjustable
dummy load should have a power rating of 1,400
watts minimum and a resistance of about 4,500
ohms.
b. Sct the equipment for AM. operation (par.
).
c. Turnthe INCREASE PHONE (OVERLOAD
RELAY ADJUSTMENT R56) control (fig. 76)
on the power supply deck fully clockwise.

d. Reduce the dummy load rvesistance until it
draws 350 ma, as indicated on the ammeter.

e. Adjust the INCREASE PHONE control
until the overload relay operates. At this time,
the PLATE POWER indicator light should go
out, and the dummy load current meter should
drop to zero.

7. 1f no further adjustments are to be made,
disconnect the test equipment, replace tubes V1
and V2 and their plate caps, disconnect the inter-
lock bypasses, and replace the back cover.

97. AM. Power Measurement

The output power of the equipment is measured
under AN conditions in the following procedure:

a. Conneet the test audio oscillator to pins D
and E of remote control receptacle J12 (at the back
ol the housing).  Adjust the oscillator for 1 kilo-
evele (ke) at 0 decibel referred to 1 milliwatt in
600 ohims (dbm).

b. Connect an rf ammeter (0 to 5 amperes)
between the R. F. OUTPUT receptacle and the
output load.

c. Couple the transmitter output to the vertical
deflection plates of the oscilloscope by means of a
pickup coil.  This is done by winding 2 to 4 turns
of insulated wire (No. 14 gage, soft-drawn copper)
over a winding space of 3 inches around coil 14
(on the rf deck). Connect the ends of the coil to
oscilloscope by means of a twisted-pair line.
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d. Set the equipment for AM. operation.

e. Adjust the tickler coil for optimum response
to give an adequate amplitude on the oscilloscope.

f. Adjust the 600 OHM LINE GAIN control
for 100 percent modulation, as observed on the
oscilloscope (fig. 88). The EXCITATION meter
should read 8 ma (min) for P A GRID X2 and 70
ma (max) or 20 ma (min) for INT AMP PLATE
X10.

g. The output power is obtained from the
relationship P=I?R, where [ is the current reading
of the rf ammeter, and R is equal to 51.5 ohms as
the output load. With the P A BAND SWITCH
in the first four positions, the approximate power
should be 470 watts between 1.5 and 11 me;in the
fifth position, the approximate power should be
440 watts between 11 and 18 me, and 400 watts
between 18 and 20 me.

98. CW Wave Form and Power Test
(fig. 88)

The following test checks the output wave form
and power during CW operation:

a. Replace the handkey with the reversal
machine (dot keyer). Test Set 100-A is set for
22 dot cycles.

b. Set the equipment for CW operation (par.
26).

¢. Observe the output CW wave form on a test
oscilloscope (using a tickler coil as previously
described). The carrier amplitude (A4 B) should
not exceed the steady-state key-down amplitude
(B) by more than 10 percent.

d. Replace the dot keyer with the handkey.
Operate the handkey at a moderate speed. The
sound (as heard on a headset) should be free from
chirps, tails, and any other form of distortion.
Hold the key down for about 10 seconds. There
should be no change in pitch.

e. Measure the output power during CW opera-
tion (key down). Use an rf ammeter in the
antenna line, as described in paragraph 976. The
output power should be about 450 watts.

99. AM. Modulation Measurements

The modulation portion of the equipment is
tested in the following procedures:
a. Input Level Measurements.

(1) Use the audio oscillator and oscilloscope
(connected to the equipment as described
for the AM. power measurements, with
a tickler coil).

(2) Set the audio input level to —34 dbm.
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Figure 88. Wave forms.
Turn the CARBON MIKE GAIN con- b. Residual Hum and Noise Measurement.
trol fully counterclockwise to prevent the (1) With the audio oscillator connected for
introduction of extrancous signals into 600-ohm line operation (CARBON
the speech amplifier. By varying the MIKE GAIN control turned down),
600 OHM LINE GAIN control, it should adjust it for a 1-ke audio signal at 0 dbm.
be possible to obtain 100 percent modu- (2) Connect Analyzer Spectrum TS-723/U
lation. to the tickler coil after disconnecting the
(3) Repeat the procedure in (2) above for an test oscilloscope. Conneet a vtvm with

input level of +6 dbm. a decibel (db) scale to the output of the

(4) Turn the 600 OHM LINE GAIN control
fully counterclockwise. With an input
level of 4-29 dbm, it should be possible
to obtain 100 percent modulation by

linear detector.
(3) Adjust the 600 OHM LLINE GAIN con-
trol for 100 percent modulation. Note

varying the CARBON MIKE GAIN the reading on the db scale of the vtvm.
control. (4) Remove the audio oscillator signal. Ter-
(5) Repeat the procedure in (4) above for an minate the 600-ohm line with a 600-ohm
input level of 445 dbm. resistor. The vtvm reading should be
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not less than 40 db below the previous
reading obtained in (3) above.
c. Imput Frequency Measurements.

(1) With the audio oscillator connected for
600-ohm line operation (CARBON
MIKE GAIN control turned down),
adjust it for a 1-ke audio signal.

(2) Adjust the 600 OHM LINE GAIN con-
trol for 40 perecent modulation.  This is
done by observing the modulated wave
on the oscilloscope for a height of 1.4
times the height of the unmodulated
wave. Refer to note 3 on figure 88 for
use of the modulation formula.

(3) While varying the input signal frequency,
measure the input power to obtain 40
percent modulation. The input power
should have the following values for the
given frequencies:

Input freq (eps) | Input power (dbm)
) | _ N
1,000 _______ Measured value.
0 . Within 1.5 db of freq No. 1.
300 _________ Within 1.5 db of freq No. 1.
100 _____ +30 db greater than freq No. 1.
1,500________] Within 1.5 db of freq No. 1.
2,500 _______| Within 1.5 db of freq No. 1.
3,500________| Within 1.5 db of freq No. 1.
3,h00. . - _____ +30 db greater than freq No. 1.
100. AM. or FSK-AM. Distortion Measure-
ment
(fig. 88)

In the following tests, the distortion present in
the amplitude modulated carrier is measured for
different percentages of modulation:

a. Connect the spectrum analyzer to the
cquipment,

b. Adjust the equipment for 95 percent modu-
lation (fig. 88) with a 1-ke audio input.

c. For the above and four other modulation
levels, measure the distortion as follows:

Modulation (percent) Distortion (percent)

95 . ____ 10 (max).

0 Less than that for 95 percent.
30 ___ Less than that for 70 percent.
D Less than that for 30 percent.
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101. Stability Test

The following test is made to determine if the
equipment is free from spurious oscillations:

a. Connect a 600-ohm resistor to the 600-ohm
input line (pin D of J12); turn the 600 OHM
LINE GAIN control down (fully counterclock-
wise). Turn the CARBON MIKE GAIN con-
trol up (fully clockwise). The static value of
modulator plate current indicated on the EXCI-
TATION meter (switch at MOD PLATE X20)
should not increase.

b. Repeat the above procedure for the carbon
microphone line. Connect a 200-ohm resistor to
the carbon microphone input at pin F of J12;
turn the CARBON MIKE GAIN control down.
Turn the 600 OHM LINE GAIN control up.
The static value of modulator plate current should
not increase.

c. Check for stability during CW operation.
Set the equipment for CW operation (par. 26).
Connect the handkey and then operate the
handkey in rapid succession. The pa grid current
should drop to zero (on the EXCITATION
meter) when the key is in the up position. The pa
plate current should drop to its static valuc.

102. Antenna Relay and Receiver Disable
Test

The following test checks the operation of the
antenna changeover and receiver disabling features
of the equipment:

¢. Set the equipment for CW operation.

b. Close the handkey. The receiver connected
to the RECEIVER receptacle (J10) should be
disabled, assuming that it was operating before
the handkey was operated. At the same time, the
receiver is disconnected from the antenna line.
in the key-down condition, the output of the
sidetone oscillator should be heard in the moni-
toring headset. The PA PLATE and other
meters should give their normal indications (for
CW operation).

c. Release the handkey; the sidetone oscil-
lations should cease, and the output of the trans-
mitter should drop to zero. The receiver is then
reconnected to the antenna line.

103. Fsk Operational Test

The following test checks the FSK operation of
the equipment. The test, at the same time, also
checks the band-edge tuning to make certain



that there are no major discrepancies in output
between the end of one band and the beginning
of the following band.

a. Set. the equipment for
(par. 29).

b. Apply fsk signals (fig. 88) of a maximum of 5
volts to the FSK input receptacle (J16) at the
following frequencies and control settings. Note
the output power.

Caution: When changing  transmitter fre-
quency, throw the TUNE-OPERATE switch to
TUNE and keep it at TUNE while adjusting the
POWER AMPLIFIER TUNING and POWER
AMPLIFIER LOADING controls. Make the
measurements with the switch at OPERATE.

FSK operation

Input BAND PA BAND | Output | Minimum
frequency SELECTOR SWITCI (me) | frequency I?“.
(me) switch \ (me) (I‘)\O;‘tgf‘)
1.475 ... 1.5-3.0 1.5-2.0 ‘ 1. 475 470
2.025. 1.5-3.0 1.5-2.0 1 2025 470
1.975 1.5-3.0 2.0-3.0 ‘ 1. 975 470
2.975 1. 5-3. 0 3.0-6.0 | 2.975 470
3.025 1.5-3.0 2.0-3.0 | 3.025 470
5.975H ‘ 3.0-6. 0 6.0-11.0 | 5.975 470
6.025 | 3.0-6.0 3.0-6.0 6. 025 470
5.5125-_,_‘3 6.0-12. 0 6.0-11.0 | 11. 025 470
5.4875_ ) 6.0-12. 0 11.0-20.0 | 10. 975 470
5.00625___] 12.0-20.0 11.0-20.0 1‘ 20. 025 400

104. External Excitation Operational Test

The following test checks the output power of
the transmitter during EXT EXC operation:

a. Adjust the transmitter for EXT EXC
operation (par. 28).

b. Apply a maximum of 30 volts to the EXT
EXC(C receptacle (J15).

¢. Use an rf ammeter in the antenna line, as
deseribed in paragraph 976 to measure the output
power. It should be at least 400 watts.

105. Speech Clipper Test

The following test checks the effectiveness of
the speech elipper in the speech amplifier sub-
assembly:

a. Adjust the transmitter for AM. operation
(par. 27).

b. Conneet a carbon microphone to the
BON MICROPHONE receptacle (J11).

AR-
Press

the push-to-talk button on the microphone and
speak into the microphone, while varying the
setting of the CARBON MIKE GAIN control
over its entire range. The modulator plate
current reading on the EXCITATION meter
should not exceed 230 ma for any setting of the
gain control.

106. Safety Device Test

The following test checks the operation of the
safety devices built into the transmitter:

a. Remove high voltage from the equipment by
throwing FILAMENT POWER and the PLATE
POWER circuit breakers to OFF. Check with
shorting stick.

b. Connect a high-voltage probe to the high
voltage bus in the power supply deck; the probe
is connected to a voltmeter.

¢. Throw the PLATE POWER circuit breaker
to ON, and the PLATE RELAY switch to on
(up). The time delay relay in the equipment op-
erates about 25 seconds after filament power has
been applied. The presence of high voltage is in-
dicated by the PLATE POWER indicator light
going on, and by a reading on the voltmeter con-
nected to the probe.

d. Tn turn, slide out cach deck. When a deck
is withdrawn about three-fourths inch, high volt-
age is removed by the interlock switch, as indi-
cated by the PLATE POWER indicator light
coing out. The voltmeter connected to the probe
should indicate zero voltage.

e. Repeat the steps in @ through d above, with
the high-voltage probe connected to the modulator
and rf deck side of the high-voltage bus.

7. Repeat the steps in a through ¢ above. Re-
move the back cover of the housing. The high
voltage should be removed by this action. Throw
the PLATE POWER circuit breaker and the
PLATE RELAY switch to the OFF position.
Replace the back cover.

g. Operate the FILAMENT POWER circuit
breaker. Note that the blower (B2) in the hous-
ing goes only when the circuit breaker is thrown
to the ON position. '

L. At the conclusion of the tests, throw all
switches and cireuit breakers to the OFF position.
Use the shorting stick before disconnecting the
high-voltage probe and all other test equipment.
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CHAPTER 7

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

Section |.

107. Disassembly

When the transmitter is part of a system, refer
to the appropriate manual for specifie disassembly
instructions.  General instructions are given be-
low:

a. Disconnect and remove any antenna tuning
unit that may be on top of the transmitter.

b. Disconnect all cabling to the equipment.

c. If the base is bolted to the floor, remove the
bolts.

Section |I.

109. General

The demolition procedures outlined in paragraph
110 will be used to prevent the enemy from using
or salvaging this equipment. Demolition of the
equipment will be accomplished only upon order
of the commander.

110. Methods of Destruction

@. Smash. Smash the controls, indicators and
meters, tubes, coils, capacitors, switches, trans-
formers, gears, and scaled assemblies; use sledges,
axes, handaxes, pickaxes, hammers, crowbars, or
heavy tools.
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SHIPMENT AND LIMITED STORAGE

108. Repacking for Limited
Storage

a. The exact procedure in repacking for ship-
ment or limited storage depends on the materials
available and the conditions under which the
equipment is to be shipped or stored.

b. The packing procedure is illustrated in figure
6. Make sure that the desicecants are placed in
the moisture-vaporproof barrier. Before the ends
of the barrier are heat-sealed, the inside air has
to be exhausted. For specific information on this
procedure, refer to TM 38-230, Preservation,
Packaging, and Packing of Military Supplics and
Equipment.

Shipment or

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

b. Cut. Cut cords and wiring; use axes, hand-
axes, or machetes.

¢. Burn. Burn cords, resistors, capacitors, coils
wiring, and technical manuals; use gasoline, kero-
sene, oil, flame throwers, or incendiary grenades.

d. Bend. Bend panels, housing, and chassis.

e. Explosives. If explosives are necessary, use
fircarms, grenades, or T'N'T'.

f. Disposal. Bury or scatter the destroved
parts in slit trenches, fox holes, or other holes,
or throw them into streams.

g. Destroy. Destroy everything.



RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS

RADIAL-LEAD RESISTORS

(INSULATED) (UNINSULATED)
(END) (BODY)
ABCOD
RA
/ TOLERANGE (END)
— | —3 ——
LTOI.ERANCE SEGOND
1 siGNIFICANT
MULTIPLIER FIGURE
SEGOND SIGNIFIGANT FIGURE MULTIPLIER \
) (DOT OR BAND) \—FIRST
FIFST SIGNIFICANT FIGURE SIGRIFIGANT
FIGURE
RC-COMPOSITION RZ-COMPOSITION
(END) (BODY)
A B8CD TOLERANGE \
— T T Y 77} (END)
— 1 — ~ % 7
Al ‘
LTOLERANCE SEGOND
SIGNIFIGANT
MULTIPLIER FIGURE
SECOND SIGNIFICANT MULTIPLIER \
FIGURE (DOT OR BAND) FIRST
SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE-WOUND
RESISTORS)
RU-WIRE-WOUND RZ-COMPOSITION

RESISTOR COLOR CODE

BAND A OR BODY* BAND B OR END* BAND C OR DOT OR BAND¥* BAND D OR END*
FIRST SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK o] BLACK o BLACK 1 BODY t 20
BROWN 1 BROWN 1 BROWN 10 SILVER tio
RED 2 RED 2 RED 100 GOLD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW a YELLOW 4 YELLOW 10,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 GOLD 0.1
WHITE 9 WHITE 9 SILVER 0.0l

% £0R WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING):
10 OHMS 20 PERCENT: BROWN BAND A; BLACK BAND B; 10 OHMS *+20 PERGENT: BROWN BODY; BLACK END; BLACK DOT
BLACK BAND C; NO BAND D. OR BAND; BODY COLOR ON TOLERANCE END.
4.7 OHMS *5 PERCENT: YELLOW BAND A; PURPLE BAND :H 3,000 OHMS +10 PERCENT: QRANGE BODY, BLACK END; RED DOT
GOLD BAND C; GOLD BANDD. OR BAND; SILVER END. STD-RI

Pimre 89. MIL STD resistor color codes. 121



CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

—— TYPE INDICATOR *
—— FIRST SIGNIFICANT FIGURE

INDICATOR
,//

3 —1

i DECIMAL MULTIPLIER %%
TOLERANCE
—— CHARACGTERISTIC

* BLACK DOT: MIGA DIELECTRIC
SILVER DOT: PAPER DIELECTRIC
*¥INDICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

SECOND SIGNIFICANT FIGURE

(READING DIRECTION)

MIL BUTTON-MICA
IDENTIFIER (BLACK)

FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

CHARACTERISTIC CAPACITANCE TOLERANCE
BUTTON-MICA (CB)

SECOND SIGNIFICANT FIGURE

FIRST SIGNIFICANT FIGURE —DECIMAL MULTIPLIER

TEMPERATURE {—CAPACITANCE TOLERANCE
COEFFIGIENT
INNER - —

ELECTRODE TERMINAL
SECOND SIiGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

TEMPERATURE
COEFFICIENT

DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

INNER-ELECTRODE
TERMINAL

[ |

NOTE:
SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE
COEFFICIENT MARKING IS LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

SECOND SIGNIFICANT FIGURE
DEGIMAL MULTIPLIER
CAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT)

INNER-ELEGTRODE
TERMINAL []

FIRST SIGNIFICANT FIGURE

CHARACTERIST]C\

MIL IDENTIFIER
(BLACK SPOT)

\ SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

\

CAPACITANCE TOLERANCE

NOTES:

I. SPOTS MAY BE USED ON TUBULAR CAPACITORS;
CHARAGCTERISTIC SPOT IS LARGER AND MIL IDENTIFIER
IS ON SIDE DIAMETRICALLY OPPOSITE GOLOR SPOTS.

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE;
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE
TIMES SPACE BETWEEN ADJACENT SPOTS.

3. TOLERANCE: YELLOW, +100%,-20%.

CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERISTIC TOLERANCE 2 TEMPERATURE
SIG COEFFICIENT
COLOR FiG NUMBER cc (UUF/UF’°C)
DECIMAL OF cm|cen]celck| em | on C8 | vERTTGUOE o
ZEROS IOUUF|OR LESS
BLACK o | NONE A 20 20 20 | 20 2 ZERO
BROWN I 10 i B | E| 8w | -30
RED 2 100 2 ¢ |n X 2 2 2 -80
ORANGE 3 1,000 3 N I 30 150
YELLOW 4 10,000 4 e p -220
GREEN 5 5 Flr 5 05 | -330
BLUE 6 6 s -470
PURPLE —
(VIOLET) 7 7 T 750
GRAY 8 8 X 0.25 + 30
WHITE 9 9 10 I -330(*¥5001 2
GOLD 0.1 5 5 +100
SILVER 0.0l 10 10 10
I LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-G SPEGIFIGATIONS.
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-Ct

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.

122 Figure 90.
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