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SPECIAL NOTE

In the preparation of this preliminary instruction
book for Navy Model TBM-11 equipments, certain
illustrations as listed below have been omitted. The
instruction book in its final form will contain all the

missing information.
1. Figures 2-15, 17-28.

2. All Plans for Record Drawings.
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Electric

Shock

FIRST AID TREATMENT

Safety First—Regard. electrical apparatus generally,
and especially all current-carrying parts, as dangerous,
irrespective of voltage. Exercise great care in hand-
ling, and avoid broad contacts such as are made by
standing on a metal deck or in water.

Dangerous contact may result through lessened re-
sistance when the skin and clothing are wet with
petspiration. Contact with damp metal surfaces—
decks, bulkheads, guns, machinery—may allow the
current to ground through the moist skin and body.

Electric shock is due to current passing through the
body—current actually passing—irrespective of the
voltage. A pressure as low as 110 volts has caused
death. Current passing through the body in the
region of the heart is especially dangerous. In using
electric breast drills avoid the possibility of a ground.

Usually electric shock does not kill instantly. . Life
can often be saved even though breathing has stopped.

1. Free the
mediately.

Victim from the Circuit Im-
Use a dry non conductor (rubber
gloves, clothing, rope, board) to move either the
victim or the wire. Beware of using metal or moist
material.

Shut off the current.

If necessary to cut a live wire, use an ax or hatchet
with a dry wooden handle; turn your face away from
the electrical flash.

2. Attend Instantly to the Victim’s Breathing.
Begin resuscitation at once on the spot. Do not stop
to loosen clothing; every moment counts.

Resuscitation by the
Prone Pressure Method of Artificial Respiration

GAS ASPHYXIATION—ELECTRIC SHOCK—DROWNING

Waste no time. When the patient is removed from
the water, gas, smoke, or electric contact, get to work
at once with your own hands. Send for the medical
officer or nearest physician.

No reliance should be placed upon any special me-
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chanical apparatus, as it is frequently out of order
and often is not available when most needed. The
patient’s mouth should be cleared of any obstruction
such as chewing gum or tobacco, false teeth, or mucus,
so that there is no interference with the entrance and
escape of air.

Position—Lay the patient on his belly, one arm extended
directly overhead, the other arm bent at elbow and with the
face turned outward and resting on hand or forearm, so that
the nose and mouth are free for breathing. (See Inset Fig. 1).

Kneel straddling the patient’s thighs with your knees placed
at such a distance from the hip bones as will allow you to
assume the position shown in Figure 1.

Place the palms of the hands on the small of the back with
fingers resting on the ribs, the little finger just touching the
lowest rib, with the thumb and fingers in a natural position,
and the tips of the fingers just out of sight. (See Fig. 1.)
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First Movement—With arms held straight, swing forward
slowly, so that the weight of your body is gradually brought
to bear upon the patient. The shoulder should be directly
over the heel of the hand at the end of the forward swing.
(See Fig. 2.) Do not bend your elbows. This operation
should take about two seconds.

Continue artificial respiration without interruption
until natural breathing is restored. Do not get dis-
couraged at the slow results that sometimes happen
when resuscitating the apparently drowned. Efforts
often have to be continued a long time before signs
of life are apparent. Do not discontinue the efforts
until certain that all chance is lost. Sometimes, even
after several hours’ work, recovery takes place.

As soon as this artificial respiration has been started
and while it is being continued, an assistant should
loosen any tight clothing about the patient’s neck,
chest, or waist. To keep the patient warm during
artificial respiration is most important and it may be
necessary to cover him with blankets and work
through them, as well as to apply hot-water bottles,
hot bricks, etc. Do not give any liquids whatever
by mouth until the patient is fully conscious.

To avoid strain on the heart when the patient revives,
he should be kept lying down and not allowed to
stand or sit up. If the doctor has not arrived by the
time the patient has revived, he should be given some
stimulant, such as one teaspoonful of aromatic spirits
of ammonia in a small glass of water or a hot drink
of coffee or tea, etc. Continue to keep the patient
warm and at rest.

Resuscitation should be carried on at the nearest pos-
sible point to where the patient received his injuries.
As a general rule he should not be moved from this
point until he is breathing normally of his own voli-
tion and then moved only in a lying position. Should
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Second Movement—Now immediately swing backward, so
as to remove the pressure completely. (See Fig. 3.)

After two seconds, swing forward again. Thus repeat de-
liberately twelve to fifteen times a minute the double move-
ment of compression and release, a complete respiration in
four or five seconds.

it be necessary, due to extreme weather conditions,
etc., to move the patient before he is breathing nor-
mally, resuscitation should be carried on during the
time that he is being moved.

A brief return of natural respiration is not a certain
indication for stopping the resuscitation. Not in-
frequendy the patient, after a temporatry recovery of
respiration, stops breathing again. The patient must
be watched, and if natural breathing stops, artificial
respiration should be resumed at once.

In carrying out resuscitation it may be necessaty to
change the operator. This change must be made
without losing the rhythm of respiration. The relief
operator should kneel behind the one giving the
artificial respiration and at the end of the movement,
the operator crawls forward while the relief takes his
place. By this procedure no confusion results at the
time of change of operator, and a regular thythm is
kept up.

Practice in the performance of artificial respi-
rarion on a volunteer subject should be obtained
by everyone.




Warning!

OPERATION OF THIS EQUIPMENT IN-
VOLVES THE USE OF HIGH VOLTAGES
WHICH ARE DANGEROUS TO LIFE. OPER-
ATING PERSONNEL MUST AT ALL TIMES OB-
SERVE ALL SAFETY REGULATIONS. DO NOT
CHANGE TUBES OR MAKE ADJUSTMENTS
INSIDE EQUIPMENT WITH HIGH VOLTAGE
SUPPLY ON. DO NOT DEPEND UPON DOOR
SWITCHES OR INTERLOCKS FOR PROTEC-
TION, BUT ALWAYS SHUT DOWN MOTOR-
GENERATORS OR OTHER ASSOCIATED POW-
ER EQUIPMENT AND OPEN MAIN SWITCH
IN POWER SUPPLY CIRCUIT. UNDER CER-
TAIN CONDITIONS, DANGEROUS POTEN-
TIALS MAY EXIST IN CIRCUITS WITH POWER
CONTROLS IN THE OFF POSITION DUE TO
CHARGES RETAINED BY CAPACITORS, ETC.
TO AVOID CASUALTIES, ALWAYS DISCHARGE
AND GROUND CIRCUITS PRIOR TO TOUCH-
ING THEM.

Since the use of high voltages which are danger-
ous to human life is necessary to the successful oper-
ation of the radio transmitting equipment covered
by these instructions, certain teasonable precautionary
measures must be carefully observed by the operating
personnel during the adjustment and operation of the
equipment.

The major portions of the equipment are within
shielding enclosures, provided where necessary with
access doors which are generally fitted' with safety
interlock switches which act to shut off dangerous
voltages within the enclosures when the access doors
are open.

It should be borne in mind that interlocks are
provided only on normal access doors on certain

major units, and therefore, side, back or top screens,
commutator covers, if removed, will not cause inter-
locks to function and will thereby allow access to
circuits carrying voltages dangerous to human life.

While every practicable safety precaution has been
incorporated in this equipment, the following rules
must be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS. Under
no circumstances should any person be permitted to
reach within or in any manner gain access to the
enclosure with interlocked gates or doors closed or
with power supply line switches to the equipment
closed; or to approach or handle any portion of the
equipment which is supplied with power, or to
connect any apparatus external to the enclosure to
circuits within the equipment; or to apply voltages
to the equipment for testing purposes while any non-
interlocked portion of the shielding or enclosure is
removed or open. Wherever feasible in testing cit-
cuits, check for continuity and resistance, rather than
directly checking voltage at various points.

DON'T SERVICE OR ADJUST ALONE. Under
no circumstances should any access gate, door or
satety interlock switch be removed, short circuited,
or tampered with in any way, nor should reliance
be placed upon the interlock switches for removing
voltages from the equipment.

THE ATTENTION OF OFFICERS AND OPER-
ATING PERSONNEL IS DIRECTED TO BUREAU
OF SHIPS MANUAL OF ENGINEERING IN-
STRUCTIONS, CHAPTER 31 (MIMEOGRAPHED
FORM) OR SUBSEQUENT REVISIONS THERE-
OF ON THE SUBJECT OF “RADIO-SAFETY
PRECAUTIONS TO BE OBSERVED.”
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Contractual Guarantee

The equipment including all parts and
spare parts, except vacuum tubes, batteries,
rubber and material normally consumed in
operation, is guaranteed for a period of
one year from the date of delivery of the
equipment to and acceptance by the Gov-
ernment with the understanding that all
such items found to be defective as to
material, wotkmanship or manufacture
will be repaired or replaced, fo.b. any
point within the continental limits of the
United States designated by the Govern-
ment, without delay and at no expense to
the Government; provided that such guar-
antee will not obligate the Contractor to
make repair or replacement of any such
defective items unless the defect appears
within the aforementioned period and the
Contractor is notified thereof in writing
within a reasonable time and the defect is
not the result of normal expected shelf life
deterioration.

To the extent the equipment, including
all parts and spare parts as defined above,
is of the Contractor’s design or is of a
design selected by the Contractor, it is also
guaranteed, subject to the foregoing con-
ditions, against defects in design with the
understanding that if ten per cent (10%)
or more of any such said item, but not less
than two of any such item, of the total
quantity comprising such item furnished
under the contract, are found to be defec-

tive as to design, such item will be con-
clusively presumed to be of defective
design and subject to one hundred per
cent (100% ) correction or replacement
by a suitably redesigned item.

All such defective items will be subject
to ultimate return to the Contractor. In
view of the fact that normal activities of
the Naval Service may result in the use
of equipment in such remote portions of
the world or under such conditions as to
preclude the return of the defective items
for repair or replacement without jeop-
ardizing the integrity of Naval communi-
cations, the exigencies of the Service, there-
fore, may necessitate expeditious repair of
such items in order to prevent extended
interruption of communications. In such
cases the return of the defective items for
examination by the Contractor prior to
repair or replacement will not be manda-
tory. The report of a responsible authority,
including details of the conditions sur-
rounding the failure, will be acceptable as
a basis for affecting expeditious adjust-
ment under the provisions of this con-
tractual guarantee.

The above one year period will not in-
clude any portion of time the equipment
fails to perform satisfactorily due to any
such defects, and any items repaired or
replaced by the Contractor will be guar-
anteed anew under this provision.
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Instructions to Operating Personnel Regarding

Report of Failure

Report of failure of any part of this equipment,
during its service life, shall be made to the Bureau
of Ships in accordance with current instructions. The
report shall cover all details of the fajlure and give
the date of installation of the equipment. For pro-
cedure in reporting failure see Chapter 31 (mimeo-
graphed form) of the Manual of Engineering In-
structions, or Bureau of Ships Radio and Sound Bulle-
tin, Number 7, dated July 1, 1942, or superseding
instructions.

The blank spaces indicated below should be filled
in by ship or station force immediately upon com-
pletion of the initial service installation. The date
of acceptance by the Navy can be determined by the
stamped acceptance plate located on the front panel,
immediately below the type plate. These dates are
stamped in the sequence of month, day and year.

Contract NXsr-38688, Dated Sept. 28, 1943
‘Serial Number of Equipment.........ccccoevenivnninienn.

Date of Acceptance by Navy, (Month)

(Day) oo (Year) ...oooooviieein,
Date of Delivery to Contract Destination,
(Month) ... (Day)........... (Year)..............

(Day) ..cocooevveieiiens (Year) ..oooooooeiiivinninnne
Date Placed in Service, (Month) ............cc.ceoeee.
(Day) .o, (Year) .o

All requests or requisitions for replacement ma-
terial should include complete descriptive data cov-
ering the part desired in the following form:

1. Name of part desired.

2. Navy Type Number (if assigned) (including

prefix and suffix as applicable).

. Model designation (including suffix of equip-
ment in which used).

Navy Type designation (including prefix and
suffix where applicable) of major unit in which
part is used.

5. Symbol designation of part.

. (2) Navy Drawing Number,

(b) Manufacturer’s Drawing Number.
Rating or other descriptive data.

Commercial designation.



Navy Model TBM-11
Radio Telegraph and Telephone Transmitting

Equ1pment

1. Introduction

A. General, Transmitter

1-1 The Navy Model TBM-11 Radio Telegraph and

Telephone Transmitting Equipment has been
designed for installation and operation on all types of
Naval vessels with exception of certain types of sub-
marines. It consists of three Transmitter Units, Navy
Types CAY-52171, 52217, 52218; three Magnetic
Controller Units, Navy Types CAY-211231, 211232,
211233; three Motor-Generator Units, Navy Types
CAY-21675, 21676, 21677 and a Modulator Unit,
Navy Type CAY-50065-A.

1-2 Each of the models is built up around a Trans-

mitter Unit, which is fundamentally the same
for all models. The Transmitter Units cover a fre-
quency range of 2000 to 18100 kilocycles with a
nominal CW telegraph power output of 500 watts.
Provisions are made for disconnecting the final power
amplifier to permit low power CW telegraph opera-
tion with a nominal power output of 75 watts in the
frequency range of 2000 to 9050 kilocycles. The
design of the Transmitter Units is based on the
Master Oscillator—Intermediate Amplifiers—Power
Amplifier principle. The transmitter frequency as
controlled by the Master Oscillator is continuously
variable in the specified frequency band. The TBM-
11 equipment is supplied with a Modulator Unit
which permits voice or MCW transmissions modu-
lated up to 100 per cent with a nominal power
output of 350 watts.

1-3 Telegraph keying speeds up to 100 words per

minute on CW telegraph transmissions and up
to 50 words per minute on MCW telegraph trans-
missions may be utilized. On voice transmissions,
the carrier may be controlled manually or by a voice
operated relay in the Modulator Unit.

1-4 The TBM-11 Transmitter may be controlled

locally, or for CW or MCW transmission, it
may be controlled from a remote point by means of
a standard Navy Type 23005 4-wire control or a

Type 23146 G-wire control. On voice transmissions,
the Transmitter may be controlled locally, or from
a remote point by means of a Type CRV-23172 or
CRV-23211 Radiophone Unit. The Radiophone
Units, and the 4- or 6-wire Remote Control Units
are not supplied as a part of the TBM-11 equip-
ments. Minor circuit changes easily made at the time
of installation permit adapting the Equipment for
either 4- or 6-wite control.

1-5 The fundamental difference between the TBM-11

A.C. Equipments and the TBM-11 D.C. Equip-
ments is in the control circuit power for the D.C.
equipments. This power is derived from the D.C.
supply line, whereas the control circuit power for
the A.C. equipments is derived from the A.C. sup-
ply line. Thus, the control circuit relays for the
TBM-11 D.C. equipments are D.C. operated, and
the control circuit relays for the TBM-11 A.C. equip-
ments are A.C. operated. For the TBM-11, 115 volt
D.C. equipments, the control circuits are designed for
115 volt, D.C. operation. In the TBM-11, 230 volt
D.C. equipments, resistors are inserted in series with
the relay circuits to drop the relay operating voltages
to their proper voltage.

1-6 The filament circuit power for the TBM-11
D.C. Equipments is taken from shp rings on
the D.C. Driving Motor.

1-7 The TBM-11 Radio Telegraph and Telephone
Transmitting Equipments have been designed
for use with one of the following types of power
supplies:
440 Volt, 3 Phase, 60 Cycles Supply
115 Volt, D.C. Supply
230 Volt, D.C. Supply

B. General, Modulator

1-8 The Type CAY-50065-A Modulator Unit is
designed for installation and operation with
several different transmitters. It is composed of the

1—1




Navy Model TBM-11—Radio Transmitting Equipment

apparatus necessary for taking power from a motor-
generator set and modulating the transmitter by
either tone or voice.

1-9 The modulator is essentially a three stage push-

pull amplifier. Provision is made for transmis-
sion by CW, MCW, or VOICE. Telegraph keying
speeds up to 100 words per minute may be utilized
on CW and 50 words per minute on MCW opera-
tion. The design of the modulator is such that when
supplied with speech input at a 6 Milliwatt level
from a 600 Ohm sousce, it will be capable of effect-
ing 1009 plate modulation of the transmitter with
an audio frequency distortion of less than 10%.
The modulator is a single self-contained unit, com-
plementary to the transmitter unit, and similar to
it in general construction and appearance.

1-10 The Type CAY-50065-A Modulator Unit con-
sists of the following items:

TYPE CAY-50065-A MODULATOR
Height — 727
Width — 18”
Depth — 24”
Weight — 380 Ibs.

Vacunum Tubes

The tubes used in the modulator are as follows:
2 Type—6D6 (input amplifier)
2 Type—807 (interstage amplifier)
1 Type—807 (voice relay tube)
2 Type—803 (modulator)
1 Type—25Z5 (compressor-limiter)
1 Type—1616 (modulation limiter)

Spare Parts
Spare parts for Modulator Unit (see Spare Parts List
for complete data) are shipped in a box having
the following dimensions:
Height — 1234”
Width — 1934”
Depth — 1334”
Weight — 43 Ibs.
1-11 All necessary operating controls are located on
the front panel, and are electrically “dead.”
The gain of the modulator is approximately 60
Db. Approximately 400 watts are available for mod-
ulation purposes from the final amplifier, over the
audio frequency range of 100 to 5000 cycles. The
same output power is available for MCW opera-
tion. Modulation frequency in this case is 800 cycles,
and is obtained from an audio oscillator in the modu-
lator unic.
Power Supply: The modulators have been designed
for use on any one of the following types of power

supply:

Modulator Type CAY-50065-A
115 Volts D.C. =10%
230 Volts D.C. =£109%
220 Volts, 3 Phase, 60 Cycles
440 Volts, 3 Phase, 60 Cycles
220 Volts, 1 Phase, 60 Cycles

C. General, Power Equipment

1-12 The power equipment used with TBM-11

units, is designed to convert the available sup-
ply line power to suitable D.C. power for the opera-
tion of the Transmitter Unit, and Modulator Unit
when used.

1-13 For convenience, a table of the various power
equipment used is given below:

Used as part of
Motor Generator
Type CAY-21675-—TBM-11-—115 volt D.C. Equipment

Motor Generator
Type CAY-21676—TBM-11—230 volt D.C. Equipment

Motor Generator
Type CAY-21677—TBM-11-—440/3/60 cycle Equip.

Magnetic Controller
Type CAY-211231-—TBM-11—115 volt D.C. Equipment

Magnetic Controller
Type CAY-211232—TBM-11—230 volt D.C. Equipment

Magnetic Controller
Type CAY-211233~—TBM-11—440/3/60 cycle Equip.

1-14 The motor-generator units supplied as a part

of Model TBM-11 Transmitting Equipments
are of the three unit, six-bearing type. All three
units are mounted on a cast steel bedplate in such
a manner that any unit may be removed from the
bedplate without necessitating the displacement of
any other unit. The units are coupled together with
flexible couplings and are fitted with self aligning
ball bearings. Each motor-generator unit consists of
two D.C. generators and a driving motor. The D.C.
generators are the same for all equipments. The
driving motors differ according to the various supply
line voltages and frequencies for which the trans-
mitting equipments are designed.

1-15 The magnetic controller units supplied as a

part of Model TBM-11 Transmitting Equip-
ments are of the remote controlled drip proof, pro-
tected magnetic contactor type. The magnetic con-
troller units differ according to the various supply
line voltages and frequencies for which the transmit-
ting equipments ate designed. All of the contactors,
relays, and resistors associated with the controller are
assembled on an insulated panel and mounted in a
sheet steel box.
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1-16 Power required from the supply line for locked

key operation is 5.7 Kw. The maximum
allowable supply line variation in voltage for both
AC. and D.C. equipments is #10%. In the case of
A.C. equipments, the allowable supply line frequency
variation is =£5%, and the allowable supply line
combined variation of frequency and voltage is
+10%.

D. Weights and Dimensions

1-17 A complete equipment for any one type of
power supply consists of the following com-
ponent units:

440 VOLT, 3 PHASE, 60 CYCLE OPERATION
Radio Transmitter Unit, Type CAY-52171

Height — 72"
Width — 32"
Depth — 24"

Weight — 789 lbs,

Modulator Unit, Type CAY-50065-A
Height — 72"
Width — 18"
Depth — 24"
Weight — 380 ibs.
Motor-Generator Unit, Type CAY-21677
Consisting of:
Induction Motor, Type CAY-21682
High Voltage D.C. Generator, Type CAY-21680
Low Voltage D.C. Generator, Type CAY-21679

Height — 203"
Length —  742140”
Width —  2014”

Weight — 1100 Ibs.

Magnetic Controller, Type CAY-211233
Height — 119"
Width — 872"
Depth — 634"
Weight — 18 1bs.

Complete set of Vacuum Tubes Consisting of:

Installed Spates Type Weight Net Each
Transmitter Unit

3 3 860 74 oz.

1 1 861 1014 oz.

Total weight 2.0 1bs.

Modulator Unit

2 2 6D6 134 oz.

3 3 807 214 oz.

2 2 803 1114 oz.

1 1 2575 3 oz.

1 1 1616 314 oz.

Total Weight 2.5 1bs.

Spare Parts consisting of:
Spare Parts Box #f1 containing Transmitter Unit

Spare Parts
Height — 1534”
Width — 253"
Depth — 1634”
Weight — 120 lbs.

Spare Parts Box #2 containing miscellaneous
Power Equipment Spare Parts
Height — 634"
Width — 267
Length — 3014”
Weight — 121 1bs.

Spare Parts Box # 3 containing armature for Navy
Type CAY-21680 Generator
Height — 815"
Width — 10"
Length — 30"
Weight ~— 55 1bs.

Spare Parts Box #4 conrtaining armature for Navy
Type CAY-21679 Generator
Height — 634"
Width — 814"
Length — 2415”
Weight — 110 1bs,

Spare Parts Box F#5 containing Modulator Unit
Spare Parts
Height —1234"
Width — 193%”
Depth — 1334
Weight — 50 Ibs.
‘Total Weight of Equipment 2747.5 lbs.

115 VOLT D.C. SUPPLY

Radio Transmitter Unit, Type CAY-52217
Height — 72"
Width — 32"
Depth — 24"
Weight — 789 lbs.
Modulator Unit, Type CAY-50065-A
Height — 727
Width — 18”
Depth — 24”7
Weight — 380 Ibs.
Motor Generator Unit, Type CAY-21675, consisting
of:
D.C. Motor, Type CAY-21678
High Voltage D.C. Generator, Type CAY-21680
Low Voltage D.C. Generator, Type CAY-21679
Height — 204"
Length —  78134¢”
Width —  2034”
Weight — 1150 Ibs.
Magnetic Controller, Type CAY-211231

Height —2014”
Width — 15"

Depth —1038”
Weight — 76 lbs.

Complete Set of Vacuum Tubes consisting of:

Installed Spares Type Weight Net Each
Transmitter Unit

3 3 860 714 oz.

1 1 861 1014 oz.

Total Weight 2 1bs.
Modulator Unit
2 6D6 134 oz.

3 3 807 214 oz.

2 2 803 1114 oz.

1 1 2525 3 oz.

1 1 1616 314 oz.

Total Weight 2.5 1bs.
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Spare Parts consisting of:
Spare Parts Box F1 containing Transmitter Unit
Spare Parts
Height — 1534”
Width — 253"
Depth — 1634”
Weight — 120 Ibs.
Spare Parts Box # 2 containing Power Equipment
Spare Parts

Height — 634"
Width — 26"
Length — 3014%”

Weight — 121 1bs.

Spare Parts Box # 3 containing armature for Navy
Type CAY-21680 Genetator
Height — 815"
Width — 10"
Length — 30"
Weight — 53 Ibs.

Spare Parts Box #4 containing armature for Navy
Type CAY-21679 Generator
Height — 634"
Width — 814"
Length — 2415”
Weight — 110 Ibs.

Spare Parts Box #5 containing Modulator Unit

Spare Parts
Height — 1234”
Width — 1934”
Depth —1334”
Weight — 50 Ibs.
Spare Parts Box # 6 containing armature for Navy
Type CAY-21675 D.C. Motor
Height — 1014”
Width — 1234”
Length — 327
Weight — 105 1lbs.
Total Weight of Equipment 2960.5 Ibs.

230 VOLT, D.C. SUPPLY

Radio Transmitter Unit, Type CAY-52218

Height — 72"

Width — 327

Depth — 24"

Weight -— 789 1bs.

Modulator Unit, Type CAY-50065-A

Height — 72"

Width — 18"

Depth — 24"

Weight — 380 1bs.

Motor Generator Unit, Type CAY-21676 consisting
of:

D.C. Motor, Type CAY-21681

High Voltage D.C. Generator Type CAY-21680
Low Voltage D.C. Generator Type CAY-21679

Height —  2014”
Length —  78134¢”
Width — 2014”

Weight — 1150 Ibs.

Maganetic Controller, Type CAY-211232
Height —2014”
Width —15”
Depth —1034”
Weight — 76 1bs.

Complete Set of Vacuum Tubes consisting of:

Installed Spares Type Weight Net Each
Transmitter Unit

3 3 860 7V4 oz.

1 1 861 10%4 oz.

Total Weight 2 1bs.

Modulator Unit

2 2 6D6 134 oz.

3 3 807 2Y4 oz.

2 2 803 1114 oz.

1 1 25Z5 3 oz.

1 1 1616 314 oz.

Total Weight 2.5 Ibs.

Spare Parts consisting of:
Spatre Parts Box #1 containing Transmitter Unit
Spare Parts
Height — 1534"
Width — 2534"
Depth — 1634”
Weight — 120 Ibs.
Spare Parts Box #2 containing Power Equipment
Spare Parts

Height — 634"
Width —— 26”
Length — 301%”

Weight — 121 Ibs.

Spare Parts Box # 3 containing armature for Navy
Type CAY-21680 Generator.
Height — 814"
Width —10”
Length —30”
Weight — 55 1bs.

Spare Parts Box #£4 containing armature for Navy
Type CAY-21679 Generator
Height — 634"
Width — 814"
Length — 2415”
Weight — 110 1bs.

Spare Parts Box #5 containing Modulator Unit
Spare Parts
Height — 1234"”
Width — 1934”
Depth —1334"
Weight — 50 1bs.

Spare Parts Box # 6 containing armature for Navy

Type CAY-21681 D.C. Motor

Height — 1014”
Width — 1234”
Length — 32”7

Weight — 105 Ibs.

Total Weight of Equipment 2960.5 1bs.
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II. Description

TRANSMITTER
A. General

2-1 The Navy Model TBM-11 unit utilizes either of
three different types of Transmitter Units which
are listed below:
Type CAY-52171, a part of Model TBM-11, 440
Volts, 3 Phase, 60 Cycle Transmitting Equipments.
Type CAY-52217, a part of Model TBM-11, 115 V.
D.C. Transmitting Equipments.
Type CAY-52218, a part of Model TBM-11, 230 V.
D.C. Transmitting Equipments.

2-2 The High Frequency Transmitter Units, Type

CAY-52171, Type CAY-52217 and Type CAY-
52218 are suitable for use with any antenna that has
characteristics which fall within the following limits:

Maximum antenna trunk length ... 35 ft.
Minimum antenna trunk length....... No trunk
Diameter of trunk, if used................... 8to12in.

Maximum distance of transmitter from
inner end of trunk or entering
insulator . 20 ft.

Minimum distance of transmitter from
inner end of trunk or entering
INSUlAtor ..o 2 fr.
Maximum length of antenna outside
trunk 80 ft.
Minimum length of antenna outside
trunk, sufficient to permit efficient
radiation of energy.........................

2-3 Under these conditions, the High Frequency

Transmitter Units will deliver the power given
in the following table, using a Navy Type 861 tube
as the final amplifier.

Freq. Antenna Antenna Power Output Watts
Kcs. Cap.mmfd.  Res. Ohms Ccw
2000 * * 500
3000 * * 500
3500 * * 475
4000 * * 475
4500 * * 450
6000 * * 450
7500 * * 400
9050 * * 375
12000 * * 360
16000 * * 325
18100 * * 300

*500 Watt, 110 V. Mazda “C” Lamp, practically non-
reactive resistance between antenna terminal and ground.

2-4 In the equipment schematic diagrams and the

control schematic diagrams of the TBM-11
equipments, when a circuit part is marked with zwo
or more circuit symbols, those symbols refer to parts
which vary due to different voltage or frequency
ratings, but which perform the same function in a
circuit. In the following text, reference will be made
to all of the circuit symbols designating a circuit part.
These references will be made in the order shown in
the table listed below. The symbol coding as it
appears on the diagrams and in the table below will
not be given in the text. A circuit part which bears
only one circuit symbol is used in a given model in-
dependently of the power supply rating of the model.

2-5
Part Used
Reference  with Unit Sample
Unit Order Rated at: Symbol
Transmitter
Units 1 440/%/60 T-1
2 115 Volt D.C. R-56
3 230 Volt D.C. R-57
4 Common to both
115 & 230 V.D.C. T-1
Magnetic
Controller
Units 1 440/3 /60 K-861
2 115 Vole D.C. K-841
3 230 Volt D.C. K-851
4 Common to both

115 &230V.D.C: K-841

2-6 In order to follow the description for any one
Transmitter Unit, refer to the drawings listed
below.

TBM-11 A.C. TBM-11D.C.
Fig. Dwg. Fig. Dwg.

Outline & Mtg. Dimen. 35 T-7611719 35 ‘T-7611719
Schematic Diagram .... 29 W-7300717 30 W-7300716
Wiring Diagram ........ 33 W-7300447 32 W-7300446
2-7 The circuits in the Radio Transmitter Unit in-
clude a self-excited Master Oscillator, using a
Type 860 tube, a First Intermediate Amplifier using
a Type 860 tube, a Second Intermediate Amplifier
using a Type 860 tube, a Power Amplifier using a
Type 861 tube and an Antenna Tuning System
arranged for either current or voltage feed to the
antenna. Two tube access doors are provided, one
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for the master oscillator tube and the other for the
amplifier tubes. One access door is provided for the
terminal board and relays. All these doors are pro-
vided with interlocks which will remove all power
{except line voltage and 'master oscillator heater
system power) from the Radio Transmitter Unit if
any door is opened.

2-8 For descriptive convenience, the complete Radio
Transmitter Unit may be divided into the follow-
ing sevenl sections:

B. Terminal Board and Relay Section

C. Master Oscillator

D. First Intermediate Amplifier

E. Second Intermediate Amplifier

F. Power Amplifier

G. Antenna Tuning and Coupling Section
H. Power and Control Switches

2-9 Fach of these sections will be described in detail.
B. Terminal Board and Relay Section

2-10 The terminal board and relay panel is located

at the bottom of the Radio Transmitter Unit
and is accessible by opening an access door in the
lower front panel. This door is suitably interlocked
with the control circuits and held in place by two
door latches. All external control and power wiring,
with the exception of the antenna lead, is connected
to the terminal board. Antenna connection is made
at the top of the unit and is accessible through a
hole located in the top shield. For TBM-11 Trans-
mitter Units, Type CAY-52171, Type CAY-52217,
and Type CAY-52218, see Qutline Drawing Fig. 35,
Dwg. T-7611719. Mounted on the terminal board and
relay panel for Types CAY-52171, CAY-52217 and
CAY-52218, see Fig. 3, are the H.V. Overload Relay
K-5, M.O. Plate Overload Relay K-7, Compensator
Relay K-2, Starting Contactor K-14, K-4, and Field
Contactor K-19, K-9 used in the keying control
circuits, Behind the terminal board panel are
mounted the Filament Transformer T-1 and, in the
case of AC. Equipments, Step-Down Transformers
T-14, T-15, and M.O. Filament Transformer T-12.
Also mounted behind the terminal board are the
Keying Filter Choke L-16, M.O. Plate and Screen
Voltage Filter Capacitor C-47, Grid Bias Filter
Capacitor C-48, 2000 Volt Filter Capacitor C-58,
H.V. Filter Capacitor C-65, Bias Potentiometer Re-
sistors R-1, R-19, R-21 and R-28, M.O. Screen Grid
Resistor R-2, M.O. Plate Resistos R-3, H.V. Potentio-
meter Resistors R-15, R-16, R-45, R-46, R-47, and
R-48.

C. Master Oscillator
2-11 On the left side of the transmitter is the master
oscillator, which is mounted within the trans-
mitter as a separate unit. It is 3514 inches high, 22
inches deep, and 1214 inches wide. This complete
unit may be removed from the transmitter for servic-
ing. The master oscillator unit is mounted with
springs and snubbed by means of sponge rubber
cushions in such a manner that very little vibration is
transmitted from the transmitter frame to the M.O.
unit.

2-12 The master oscillator uses a Type 860 tube in

an electron-coupled circuit which has its tank
circuit inductance and capacitance mounted in a
temperature controlled ‘compartment in the upper
part of the master oscillator unit. This compartment
requires approximately three hours to come up to
temperature, after which it is automatically held at
an approximate constant temperature of 60 degrees
C. The temperature is controlled by means of
mercury-type Thermostat S-13 set for 60 degrees C.
and Thermostat Relay K-8 or K-20. Relay K-20 is
used in the D.C. Transmitter Units and is operated
from potentiometer Resistor R-56, R-57 which is
connected across the 115 or 230 volt D.C. blower -
motor supply. Relay K-8 is used in the A.C. units
and is connected across potentiometer Resistor R-27
which is placed across the 115 volt, 60 cycle control
circuit power supply. Temperature protection Switch
S-11, in the forme of a “Westinghouse Watchman”
is connected in series with thermostat relay contacts
K-8B, K-20B and disconnects the heater circuit in
case the temperature should rise to 70 degrees C. due
to failure of any temperature controlling device. A
spark filter, consisting of C-60 and R-49 and R-58,
is connected across S5-11 and thermostat relay con-
tacts K-8B, K-20B. A spark filter, consisting of
R-50, is connected across the contacts of S$-13. For
Transmitter Type CAY-52171, see Fig. 29, Dwg.
W-7300717. For Transmitter Units Type CAY-
52217 and CAY-52218, see Fig. 30, Dwg. W-
7300716.

2-13 Blower Motor (B-11, B-1), located directly

above the master oscillator unit, circulates the
air constantly within the master oscillator tank circuit
compartment. It maintains all frequency determin-
ing parts of the circuit at a practically constant tem-
perature. B-11, a 115 volt, 60 cycle motor, is used
in the Type CAY-52171 Trapsmitter Unic and is
operated directly from the control circuit supply
voltage. B-1, a 115 volt, D.C. motor, is used in the
D.C. Transmitter Units. In the 115 volt D.C. Trans-
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mitter Unit, Type CAY-52217, B-1 is operated from
the 115 volt, D.C. supply voltage. In all the above
mentioned Transmitters, a dummy resistor having
zero resistance has replaced Resistor R-7. In the 230
vokk D.C. Type CAY-52218 Transmitter Unit, Re-
sistor R-7 is used to drop the line voltage to 115
volts for operation of Blower Motor B-1.

2-14 Also located in the constant temperature box

is Compensating Capacitor C-62. This capaci-
tors consists of a bi-metallic device which is con-
nected into the circuit in such a manner that it com-
pensates for the effect of variable tube capacity due
to the tube heating when the Master Oscillator tube
is in operation. The bi-metal is actuated by current
from Transformer T-3, which is supplied with power
through Relay K-2B contact. Do Noz Make Any
Adjnstment On Compensation Capacitor C-62. This
Capacitor Has Been Set Correctly Ar The Factory
And No Adjustment Is Needed.

2-15 The cover for the master oscillator heat com-

partment is fitted with a paper gasket. This
has been done to provide good contact at definitely
known points only; namely, at the screws; and zo
eliminate unknown contact elsewbere.

2-16 Thermostat Relay K-8, K-20 and Thermostat
Relay Resistors R-27, R-56, R-57 are located
directly above the master oscillator unit.

2-17 The lower right-hand compartment of the

master oscillator unit contains the master oscil-
lator output doubler circuit, which is always tuned
to donble the master oscillator frequency.

2-18 The electron-coupled circuit, as used in the

master oscillator, is shown complete in the
schematic circuit diagrams. Referring to these dia-
grams, the tuned circuit consists of the variable
tapped master oscillator tank Capacitors, C-1, C-2,
C-3 and C-56. This circuit covers the frequency
band of 1,000 to 2,262.5 Kcs. Tuning is accom-
plished by the selection of proper coil taps by
MASTER OSCILLATOR RANGE SWITCH S-1
(Control A) and by moving a copper cylinder inside
the coil (Control B). In otder to avoid neutralizing
the master oscillator plate circuit, the screen grid is
tied to ground through by-pass Capacitor C-6. The
tube filament is operated at a radio frequency po-
tential above ground. The master oscillator Filament
Choke 1-2 prevents the radio frequency filament
potential from leaking off to ground through M.O.
Filament Transformer T-12. Capacitors C-8 and C-9
by-pass the filament and provide a mid-tap for con-
necting the filaments to the tank circuit. Resistor

R-2 drops the potential on the screen grid, which is
used as an anode in this circuit, to approximately 300
volts. M.O. plate power is supplied to the tube
through M.O. plate Resistor R-3 and the radio fre-
quency master oscillator plate Choke L-4. Resistor
R-3 reduces the 1,000 volt plate supply to approxi-
mately 700 volts. For this particular application of
the Type 860 tube, values of approximately 300 volis
for the screen grid and 700 volss for the plate are the
optimune operating wvoltages necessary to obtain
maximum frequency stability regardless of variations
in supply voltage. Choke L-4 prevents the radio
frequency plate power from leaking to ground
through Resistor R-3 and the 1,000 volt supply. The
doubler circuit coupling Capacitor C-13 blocks off
D.C. plate potential and also couples the master
oscillator to the doubler circuit. ‘This circuit consists
of the variable DOUBLER CIRCUIT TUNING
Capacitor C-14 (Control C) and the Doubler Tank
Coil L-3. It is always tuned to the second harmonic
of the oscillator, ie., tuned to frequencies in the
2000 to 4525 Kcs. band. ‘Therefore, grid excitation
is provided for the first intermediate amplifier
through Capacitor C-15. A stop has been provided
at the high frequency end of the MASTER OSCILLA-
TOR TUNING (Control B), which is effective on
the eight ranges of the MASTER OQSCILLATOR
RANGE SWITCH (Control A), so that proper fre-
quency range and overlap is obtained. This stop is
set at such a position that a maximum dial setting of
5000 divisions is obtained. The stop is attached to
the threaded shaft on which the copper cylinder in
the M.O. Tank Coil ‘L-1 travels. It determines the
limit of clockwise rotation of MASTER OSCILLA-
TOR TUNING (Control B).

2-19 The following is a brief explanation of the

electron coupled oscillator circuit. In order
to more easily explain the circuit, reference is made
first to the standard Colpitts oscillator circuit shown
in Fig. 49, Dwg. P-7705422. In this circuit, Coil L-1
and Capacitors C-1 and C-2 form the tank circuit,
which operates at a frequency “f”.

2-20 M.O. tank Capacitors C-1 and C-2 are of such

a value as to give the correct voltage distribu-
tion to the plate and grid for correct operation.
Generally, C-1 is approximately four times as large
as C-2. C-3 is the grid blocking capacitor. The grid
receives its bias by action of Grid Leak R-1. C-4 is
the plate blocking capacitor. The high voltage is
fed to the plate through radio frequency Choke
REC-1. Output frequency is the same as that of the
tank circuit “f”.

2—3




Navy Model TBM-11—Radio Transmitting Equipment

2-21 Referring to the electron coupled oscillator

oscillator circuit shown in Fig. 49, Dwg. P-
7705422, it can be seen that the circuit is very
similar to the Colpitts circuit using a three element
tube. The exception is that the screen grid of the
four element tube takes the place of the plate. The
tank circuit is again composed of Inductance L-1
and Capacitors C-1 and C-2, and operates at a fre-
quency “f”. In order to obtain the shielding action
of the screen grid, the screen grid end of the tank
circuit is grounded instead of the filament. This
operates the filament at radio frequency potential,
and necessistates the use of radio frequency Chokes
RFC-2 and RFC-3 in the filament leads to Trans-
former T-1. It should be noted that Capacitors C-1
and C-2 have been interchanged, placing the high
radio frequency potential on the grid instead of the
screen grid. This causes the output frequency to be
high in harmonic content, which is an advantage
which will be shown later.

2-22 ‘The plate of the tube is connected through to

the output circuit in the same manner as in
the Colpitts circuit. The plate, however, does not
receive its energy from the oscillator circuit in the
usual manner of capacity-coupling or direct connec-
tion. The grounded screen prevents capacity coup-
ling. Since the electron flow to the plate must pass
through the screen grid, the screen modulates the
plate current at radio frequency “f”. The desired
A.C. in the plate circuit is then built up across the
impedance offered by Choke RFC-1. This method of
coupling is highly advantageous since any change
made in the outpurt circuit reflects only very slightly
on the tank circuit and does not shift the frequency.
This allows a doubling circuit composed of L-2 and
C-7 to be connected to the plate and operated at
twice the frequency of the main tank circuit or “2f”.
This further reduces the effect of any variation in
the circuits attached to the output.

2-23 It has been found with the electron coupled

circuit that if screen grid voltage is held con-
stant, and plate voltage is varied, the frequency de-
creases as the plate voltage is increased. Conversely,
if plate voltage is held constant, and screen grid
voltage is varied, the frequency increases as the volt-
age is increased. The two curves can be made ap-
proximately equal and opposite by proper proportion-
ing of the circuit and operating voltages. Then, if
the screen grid and plate are connected to the same
potential, and series resistors used to obtain the cor-
rect operating voltages, any change in the supply

voltage causes only a very small amount of shift in
the output frequency. The resistors which accom-
plish this are R-2 and R-3.

D. First Intermediate Amplifier

2-24 The first intermediate amplifier is located in

the lower right-hand compartment of the trans-
mitter. It is used to prevent reaction on the master
oscillator by the second, intermediate, and power
amplifiers. For transmitter output frequencies of
2000 and 4000 Kcs., the first intermediate amplifier
is operated as a fundamental or straight through
amplifier at the frequency of the M.O. doubler circuit
(L-3, C-14, Control C). For the transmitter output
range of 4000 to 9050 Kcs., the first intermediate
amplifier (L-7, C-21, Control D) is operated as a
frequency multiplier to double the output frequency
of the master oscillator doubler circuit (i.e., function-
ing at four times the frequency of the M.O. tank
circuit). When the first intermediate amplifier is
operating as a frequency doubler, the FREQUENCY
RANGE Switch S-2E (Control L) is closed, shorting
out approximately half the turns in Tank Coil 1-7.
The Type 860 tube, used in this stage, obtains its
grid excitation from the tuned output circuits of
the master oscillator doubler circuit through Capaci-
tor C-15. Grid Choke 1-6 offers a high impedance
path for the radio frequency grid voltage to ground.
At the same time, it allows a blocking bias to be
applied to the tube grid from bias Potentiometer
R-19 and R-21. Capacitor C-16 protects the po-
tentiometer and bias circuit from any transient radio
frequency potential. Resistor R-25 provides an
operating bias in addition to that normally supplied
from bias Potentiometers R-19, R-21 and R-28. The
tuned plate circuit consists of the 1ST INTER-
MEDIATE AMPLIFIER TUNING Capacitor C-21
(Control D) and tank Coil L-7. Filament by-pass
Capacitors C-17 and C-18 by-pass the filament and
effectively ground it for R.F. Capacitor C-20 grounds
one end of the plate tank circuit for R.F. The first
intermediate amplifier R. F. Plate Choke L-5 is used
to prevent any radio frequency energy from getting
back to the plate voltage supply.

2-25 Screen grid potential for this stage is obtained

from a potentiometer consisting of Resistors
R-15, R-16, R-45, R-46, R-47, and R-48 which are
connected across the terminals of the 2000 volt
supply. Screen Resistor R-8, in series with the
screen, further reduces the screen grid potential by
the amount of screen grid current flowing through
it. Operation is also improved by providing proper
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screen grid voltage. 'The screen grid is effectively
grounded for radio frequencies by the first inter-
mediate amplifier screen grounding Capacitor C-19.

E. Second Intermediate Amplifier

2-26 The second intermediate amplifier is located

immediately above the first intermediate ampli-
fier. Por transmitter output frequencies of 2000 to
9050 Kcs., the amplifier is operated as a fundamental
or straight through amplifier. This amplifier may
also be used as a final amplier over the range by
operation of HIGH-LOW POWER Switch S-3, S-4
and S-5. This switch disconnects the 500 watt power
amplifier tube and transfers the antenna circuit to the
second intermediate amplifier. When the second in-
termediate amplifier is functioning as the final
amplifier, an output of approximately 75 watts is
obtained. For output frequencies of 9050 to 18100
Kcs., the second intermediate amplifier is operated
as a frequency doubler and excites the power
amplifier.

2-27 R.F. Grid Choke L-8 offers a high impedance

path for the radio frequency grid voltage to
ground. At the same time, it allows a blocking bias
to be applied to the tube grid from bias Potentio-
metets R-19, R-21, and R-28. Capacitor C-25 pro-
tects the potentiometer and bias circuit from any
trapsient radio frequency potential.

2-28 The tuned plate circuit of the second inter-

mediate amplifier consists of a continuously
variable second intermediate amplifier Tank Coil L-9,
a variable SECOND INTERMEDIATE AMPLIFIER
TUNING Capacitor C-29 (Control E) and a fixed
mica second intermediate amplifier tank Capacitor
C-53. 'The mica capacitor is placed in the circuit by
means of FREQUENCY RANGE Switch S-2D for
the transmitter output of 2000 to 4000 Kcs.

F. Power Amplifier

2-29 The power amplifier is located in the upper

right-hand compartment of the transmitter and
is similar in construction to the second intermediate
amplifier except that a Type 861 tube is wused.
Switches are provided for disconaecting the filament,
grid, screen grid, and plate potentials from the tube
when the transmitter is operating on low power (75
watt output). The power amplifier operates as a
fundamental or straight through amplifier over the
entire frequency range of 2000 to 18100 Kcs. For
the frequency range of 2000 to 4000 Kcs., the
FREQUENCY RANGE Switch S-2B inserts a fixed

P.A. Tank Capacitor C-54 in parallel with POWER
AMPLIFIER TUNING Capacitor C-39 in the power
amplifier tank circuit. See Switches 8-3, -4 and S-5
on the schematic circuit diagram. For the Type
CAY-52171 Transmitter, see Fig. 29, Dwg. W-
7300717. For Transmitters, Types CAY-52217 and
CAY-52218 refer to Fig. 30, Dwg. W-7300716.

G. Antenna Tuning and Coupling Section

2-30 The antenna tuning circuits and keying Relay

K-1 occupy the entire top compartment of the
transmitter. ‘The antenna tuning system is made up
of Capacitor C-41, Inductance L-13, ANTENNA
CURRENT-VOLTAGE FEED SWITCH S-6, AN-
TENNA TUNING CAPACITOR C-42, and AN-
TENNA CURRENT Ammeter M-1.

2-31 ANTENNA TUNING CAPACITOR C-42 is

variable and is operated in parallel with the
variable ANTENNA TUNING INDUCTANCE
L-13 for VOLTAGE FEED -and in series with L-13
for CURRENT FEED to the antenna. The trans-
mitter antenna terminal is located at the top of the
unit and is accessible through a hole in the top shield.

2-32 Keying Relay K-1 is located in this compart-

ment. Contacts K-1C key the master oscillator
by opening the ground side of the high voltage plate
supply to the Type 860 tube. Contacts K-1C are
shunted by arc suppressor Capacitor C-45 in series
with arc suppressor Resistor R-4. This combination
is connected in series with Choke L-16 to reduce
arcing and resultant key clicks to a minimum. The
amplifier stages are operated Class C and, therefore,
supplied with a bias voltage of sufficient value to
block the tubes when no excitation is supplied by the
master oscillator. Contacts K-1D of the keying relay
are connected to the terminal board and are used for
keying an audio oscillator located in the Type CAY-
50065-A Modulator Unit. Contacts K-1B and K-1E
of the keying relay are wired to the terminal board
for use in operation of associated receiver attenuator
relays. Contact K-1B is a normal “make” contact and
may be used for energizing a receiver attenuator
relay when the transmitter key is closed. Contact
K-1E is a normal “break” contact and may be used
to control a receiver attenuator relay which must be
de-energized when the transmitter key is closed.
When these contacts are used in connection with
receiver attenuator relays, suitable spark suppression
circuits (capacitor and resistor combination) should
be incorporated externally to the transmitter to com-
pletely eliminate sparking at the relay contacts for
the specific load they are handling.
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2-33 The coil of compensator Relay K-2 is ener-

gized whenever the coil of Relay K-1 is
energized. Closing of the contacts of Relay K-2
controls power to Capacitor C-62. ‘This capacitor
maintains frequency stabilicy of the M.O. for key
OPEN or CLOSED conditions.

H. Power and Control Switches

2-34 The control switches and the indicating lamps
are located on a panel directly above the master
oscillator unit. The control switches are as follows:
TEST Key S8-10, MASTER OSCILLATOR FILA.
MENT STAND-BY POWER Switch S-27 (A.C.
equipment only), START-STOP Switch S-8 or S-17
(4- or 6- wire control switch), LOCAL-REMOTE
Switch S-7, TUNING-STEP 1, STEP 2-OPERATE
Switch §-9 and EMERGENCY SWITCH S-12.

2-35 TEST Key S-10 is of the two section toggle

type and accomplishes the same function as
the remote telegraph key. It will key the transmitter
when it is manually placed in the UP or DOWN
position. When it is placed to the UP position, it
automatically locks in position, but when placed to
the DOWN position, it will reset to the MID or
OFF position as soon as it is released. S-10 is used
to excite Keying Relay K-1. For the Type CAY-
52171 Transmitter, see Fig. 29, Dwg. W-7300717.
For the Transmitters, Types CAY-52217 and CAY-
52218 refer to Fig. 30, Dwg. W-7300716.

2-36 The M.O. FILAMENT STAND-BY POWER

Switch S-27 (used only on A.C. equipments)
shunts the “C” contacts of starting Contactor K-14
connected in the primary supply of Transformer
T-12. By means of Switch S$-27, M.O. filament
Transformer T-12 may be connected to supply fila-
ment power to the master oscillator tube at all times.
Resistor R-44 in series with §-27 reduces the filament
voltage to the proper value during stand-by periods.
On D.C. equipments, where the filament power is
obtained from the motor-generator unit, this M.O.
filament stand-by feature is not provided. It would
be necessary to have the motor-generator running
continually in order to keep the M.O. filaments
lighted at all times. As this procedure is not prac-
tical, the M.O. FILAMENT STAND-BY SWITCH
S-27 and STAND-BY RESISTOR R-44 are not used.

2-37 START-STOP Switch S-8 or S-17 is used to

START or STOP the motor-generator unit
supplying power to the transmitter. Two START-
STOP Switches (S-8 and $-17) are provided. These
two switches allow the use of either a 4- or 6-wire

remote control system with the equipment. Switch
S-8 is to be used with a 4-wire control system and
S-17 with a G-wire control system. All transmitter
units are wired for 4-wire control at the factoty.
Minor circuit changes, easily made at the time of
installation, permit the use of this equipment with
either 4- or G-wire control. See Paragraph 3-23 for
information. In the 4-wire control system, one side
of the key circuit and one side of the start-stop switch
circuit are common. The type of switch used for
starting and stopping the equipment is a double pole
single throw toggle switch type (S-8), connected in
series with the starting Contactor K-14, K-4 solenoid.
With Switch S-8 closed, the equipment will be in
operation and will continue to operate until the
starting contactor solenoid circuit is broken by open-
ing of 8-8. In the G-wire control system, the starting
circuit and the keying circuit are entirely separate
and the start-stop circuit is of the momentary push-
button type more commonly used for control of large
electrical equipment. START-STOP Switch S-17,
used for this system, consists of two normally open
switches, 5-17A and S-17B, which control the opera-
tion of the equipment over three control wires as
follows: In this system, starting Contactor K-14,
K-4 must operate with an impedance 1-20 (in the
case of A.C. equipments), R-35 (in the case of 115
volt D.C. equipments), and R-34 (in the case of
230 volt D.C. equipments) in series with its operat-
ing solenoid. " The START portion S-17A is con-
nected in series with starting contactor Solenoid
K-14A, K-4A. Momentarily closing Switch S-17A
closes Conractor K-14, K-4. Contact K-14B, K-4B
immediately interlocks or parallels S-17A so that
upon releasing S-17A, the solenoid circuit remains
closed and the equipment stays in running condition.
To stop the equipment, starting Contactor K-14, K-4
solenoid is shorted by the STOP portion S-17B of
START-STOP Switch S8-17, thereby causing the con-
tactor to open. Contact K-14B, K-4B immediately
breaks the holding circuit of the starting contactor
and remains open. The equipment shuts down until
the START Switch Button S-17A is again closed.
Resistors R-35, R-34 prevents the line from becoming
short-circuited when the STOP button S-17B is
closed. Link Switches S-18, S-19 are provided to
permit rapid selection of circuits for either 4- or
G-wire control. Rapid installation of the proper
START-STOP Switch S8-8 or S-17 is made possible
by use of a small terminal block directly below the
switch-mounting to which the switch is connected.
Properly marked leads are attached to each switch to
facilitate easy and correct wiring.
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2-38 On all transmitter units, REMOTE-LOCAL

Switch S-7 is used to switch the control of the
transmitter units to the 4- or 6-wire Remote Control
Units and/or the Radiophone Units.

2-39 TUNE-OPERATE Switch S-9 is intended for

use as its name implies. It has three positions;
the first, labelled TUNING STEP 1, is for use in
making the adjustments of the master oscillator.
When the switch is in this position, the plate voltage
is removed from all of the amplifier stages. In the
second or TUNING STEP 2 position, the plate po-
tential is applied to all amplifier stages but at a
safe value for tuning. In the third, or OPERATE
position, the plate potential is increased to the operat-
ing value determined by the position of generator
field Rheostat R-33 on the transmitter.

2-40 EMERGENCY SWITCH S-12 is used to shut

down the complete equipment in case of an
emergency. S-12 opens both sides of the control
circuit power supply line, thus de-energizing all relays
and shutting down the equipment.

2-41 Indicator lights are provided as follows: Read-

ing from left to right: STARTING SOLE-
NOID I-2 (Red), PLATE VOLTAGE I-3 (Red),
HEATER CIRCUIT I-5 (Amber), BIAS VOLTAGE
I-1 (Green) and M.O. FILAMENT 1-4 (Clear).

2-42 In order to permit rapid adjustment of the

master oscillator to any desired frequency with-
in its range, provisions have been incorporated in the
Transmitter Units for connection of a standard
frequency measuring equipment, such as Model LD.
To the left of the EMERGENCY Switch is located the
FREQUENCY METER AUDIO OUTPUT Jack J-1,
making the output from the frequency meter avail-
able at the transmitter, adjacent to the frequency
determining controls.

MODULATOR
A. General

2-43 The Modulator Unit contains in a single frame,

the necessary electrical circuits, tubes and con-
trol apparatus for taking power from a motor-
generator set and delivering audio power for modula-
tion of the Radio Transmitter Unit. Meters, controls,
indicating lights, switches, etc,, are mounted on and
are accessible from the front panel. Two hand rails,
similar to those on the transmitter unit, are furnished
on the modulator. A door in the front panel per-
mits access to the vacuum tube shelf. A similar door
is provided at the bottom of the set for access to

terminals. Interlocks are provided on the access
doors to prevent personnel from coming in contact
with high voltages. All sides, top and back shields
are removable by means of thumb screws.

B. Mechanical

2-44 The mechanical features of the modulator may

be seen by referring to the outline drawing
and photographs. In addition to the meters and
controls, there is a telephone handset and hook
switch mounted directly on the front panel, so as to
make LOCAL operation readily available. The con-
trols located on the front panel may be identified by
reference to Fig. 16. At the top of the frame is a
meter panel on which are assembled six instruments
in two rows of three instruments each. In the top
row from left to right are MODULATOR PLATE
CURRENT, Meter M-403, MODULATOR PLATE
CURRENT, Meter M-404 and PERCENTAGE
MODULATION, Meter M-405. In the second row
in the same order are the INPUT AMP. PLATE
CURRENT, Meter M-401, INT. AMP. PLATE CUR-
RENT, Meter M-402 and FILAMENT VOLTAGE,
Meter M-406. Below the second row of instruments
are two nameplates. The one on the left mounts
the indicator lights and toggle type switches. The
lights are at the top of the nameplate and are from
left to right. STARTING SOLENOID Indicator
Light 1-403, BIAS VOLTAGE Iadicator Light 1-402
and PLATE VOLTAGE Indicator Light I-401.
Below the indicator lights, and in the same order, are
the MANUAL AUTOMATIC GAIN Switch S-402,
TALK Switch §-404, and CARRIER CONTROL
Switch §-403. In the upper row of the nameplate on
the right-hand side of the panel are the SPEECH
GAIN Attenuator R-401 and RECEIVER-VOLUME
Attennator R-429. Below, and on the center line of
the nameplate is the VOICE RELAY SENSITIVITY
Attennator R-413. The combination Handset HS-
401 is located adjacent to the tube access door.
Beneath the handset is the CW-MCW-VOICE Switch
S-405 to the right of which is the FILAMENT
VOLTAGE Rheostat R-415. Tubes and certain
apparatus associated with it are mounted on the tube
shelf which is located just to the rear of the tube
access door. Most of the remaining audio com-
ponents are mounted on one of two floors, the lower
one of which contains the modulator output coupling
circait. At the bottom of the set is located the
terminal board with a terminal board access door in
front of it. Also, located behind this door, are the
filament circuit fuses and lines for remote speech
input operation.
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C. Electrical

2-45 The electrical operation of the modulator may

best be understood by referring to schematic
diagram Fig. 31, Dwg. T-7606019 and wiring dia-
gram Fig. 34, Dwg. W-7300535. Starting at the upper
left hand corner of the schematic diagram, the audio
input of the modulator is obtained from any one of
three sources of speech input. These three sources
are as follows:

1. The local Handser HS-401

2. The Master Monitor Unit Navy Type CW-
23071 or CW-23072

3. Radiophone Unit Navy Type CRV-23172 or
CRV-23211

2-46 In the case of the last two types of speech input

units, the audio output of the remote unit is
fed into the 600 ohm line marked 1 and 2 on the
schematic diagram. When the Type CW-23071 or
CW-23072 Master Monitor units are used, Link
Switch S-410 is removed in order to derive the
remote microphone supply from the Master Monitor
unit. This power is supplied at 12 Volts D.C. A
similar power supply is available in the modulator
for use with the local microphone. Other terminals
are provided so that remote control may be had from
the master monitor unit. For interconnection dia-
grams of Navy Type CW-23071 and 23072 units,
see Figs. 43 and 44, Dwgs. M-7414346 and M-
7414347 respectively.

2-47 Likewise, terminals are provided so that in

case the Radiophone Units are used, remote
control may also be had from them. In this case, the
12 Volt supply in the modulator is used for both local
and remote microphones.

2-48 When audio input is obtained from a 600 ochm

line, it is applied (with the local handset on
the hook) through Switch S-401 and SPEECH GAIN
Attenuator R-401 to the input terminals of Trans-
former T-402. This transformer in turn excites
the grids of the two amplifier Tubes VT-401 and 402.
The amplification continues through successive stages,
consisting of Transformers T-403, T-404, and T-405
and vacuum Tubes VT-403, VT-404, VT-405 and
VT-406. Full output of the modulator is applied
through Transformer T-405, Capacitor C-408 and
Choke 1-404, to Terminal 32.

2-49 Meters M-401, M-402, M-403 and M-404 are
plate meters for the various stages, as can be
seen from the diagram. M-406 indicates filament

voltage and M-405 percentage modulation. The
amplifier will function either as a straight through
amplifier or as a compressor-limiter amplifier. In
the former case, the output voltage across Choke
L-404 is proportional to input voltage across Trans-
former T-402; in the latter case it is not. The choice
of these modes of operations is made by means of
Switch S-402. Compressor-limiter action is afforded
by means of vacuum Tube VT-409 in conjunction
with a winding on Transformer T-404. Operation of
this feature is such as to compress the higher values
of input voltage. The smaller the input voltage the
greater is the overall gain of the amplifier. Vacuum
Tube VT-409 also acts as limiter.  Voltage applied
to the input circuit in excess of that required for
1009 modulation is prevented from damaging the
equipment.

2-50 The three modes of opetation, CW, MCW, and

VOICE, are selected by Switch S-405. In CW
position, this switch short-circuits Choke 1-404,
Meter M-405, Choke L-405 and Resistor R-416. In
MCW position this switch closes the plate circuit to
Tubes VT-405 and VT-406 to make them operative.
The switch also provides filament power in the MCW
position, closes the tone oscillator circuit and removes
the short-circuit across Choke L-404. It also inserts
Resistor R-416 into the plate circuit of the trans-
mitter power amplifier to reduce the voltage to a
suitable value for modulation. In VOICE position,
the functions of Switch $-405 are the same as in
MCW position, except that the plate circuit of tube
VT-401 and VT-402 is closed, the tone oscillator
circuit opened and the short circuit across Meter
M-405 is removed. Other contacts on this switch
operate in conjunction with the radiophone units as
described in Section IV “Operation.”

2-51 It is possible by means of the vacuum tube

relay, consisting of Tube VT-408 in conjunc-
tion with Relay K-401, to operate the transmitter
simply by talking into a remote microphone. This
feature is optional and may be selected by Switch
S-403. In the MANUAL position of this switch, it
is possible to control the transmitter carrier by means
of the “Press-to-Talk” button on the local microphone.

2-52 Switch 8-404 is a TALK-LISTEN switch and

has an OFF or center position. This switch has
two operating positions, the upper one which is a
locking position and the lower one, a non-locking
position. In the lower position, the switch is used
as a key, whereby the transmitter can be keyed locally
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from the front of the modulator. In the upper posi-
tion, the switch performs the same function as a
locked key.

2-53 All plate voltages are obeained from the proper

type motor-generator set. Plate voltage for all
tubes except the VI-405 and VT-406 are obtained
from the bias or exciter generator, which has a
normal output voltage of 275 volts. Suitable opera-
tion voltages for plate grid and screen of Tubes
VT-401, VI-402, VT-403, VI-404, VT-408 and
VT-409 are obtained from a bleeder composed of
Resistors R-414, R-419, R-420, and R-421. Note
that the exciter voltage (275 volts) is grounded on
the positive side.

2-54 Tubes VT-405 and VT-406 receive their plate

voltage from the 2000 volt armature of the
high voltage generator. Filament power for all tubes,
and power for the Rectox RX-401 which supplies
12 Volts D.C. for microphone purposes, is obtained
from Transformer T-408.

2-55 Modulation is applied to the radio transmitter
power amplifier 3000 volt plate lead which
enters the modulator on Terminal 22. In either
MCW or Voice operation, Resistor R-416 is inserred
to reduce the plate voltage on the power amplifier
tube to 2700 volts. Also, Choke L-404, Meter M-405
and Transformer T-406 are inserted in the lead before
it leaves the modulator on Terminal 32. Additionally,
screen modulation is applied to the power amplifier
tube through Capacitor C-420 and Choke 1.-405.

2-56 Screen and suppressor power for the Type 803

Tubes VT-405 and VT-406 is obtained for a
potentiometer located in the transmitter. Protective
spark gaps are provided across Transformer T-405,
and Reactor 1-404. In addition, a limiter Tube VT-
407 is provided to prevent surges from damaging the
output circuit. This tube functions in such a manner
that it will limit surges to a value very slightly

exceeding 100% modulation.

2-57 MCW opetation is provided by an 800 cycle

oscillator comprising Tubes VT-403, and VT-
404, Reactor L-403 and Capacitor C-405. In the
MCW position of Switch 5-403, the oscillator circuit
is closed through contacts of §-405 and the keying
relay. In MCW operation, both the modulator and
the carrier are thus keyed.

POWER EQUIPMENT

A. Motor-Generator

2-58 For the convenience of the reader, a tabulation
of the various Motor-Generator Types and
their component units is given below:

Driving Motor

Motor Gen. Type Type Rating
CAY-21675 CAY-21678 115V. D.C.
CAY-21676 CAY-21681 230V. D.C.
CAY-21677 CAY-21682 220/440/3/60
H.V. Gen. Type L.V. Gen. Type Rating
CAY-21680 CAY-21679 115 V. D.C.
CAY-21680 CAY-21679 230V. D.C
CAY-21680 CAY-21679 220/440/3/60

Note: All driving motors are rated at 5 horsepower. The
60 cycle A.C. motors are rated at 1750 rpm., and the D.C.
motors are rated at 1800 rpm.

2-59 The motor-generator sets supplied as part of
Navy Model TBM-11 Radio and Telegraph and

Transmitting Equipment, are of rugged design. These

M.G. sets have ample capacity for the satisfactory

operation of the transmitter alone or in combina-

tion with a Navy Type CAY-50065-A Modulator.

The machines have the following rating:

Main Plate Generator Type CAY-21680, 3000 Volts

—0.35 Amp. D.C. and 2000 Volts—0.75 Amp. D.C.

M.O. Plate and Bias Generator Type CAY-21679,
1000 Volts—0.075 Amp. D.C. and 275 Volts—
1.3 Amp. DC.

Driving Motor—5 H.P.

D.C. motors supply 535 watts A.C. power from slip
rings.

2-60 Motors suitable for operation from the various
power supplies are described below.

2-61 The motors and generators are semi-enclosed,

constant speed, continuous duty, self-ventilat-
ing and drip proof from all angles within the limjts
of 45° on either side of the vertical and included
in any plane perpendicular to the axis. The units
are rated on the basis of 40°C. temperature rise in
an ambient temperature of 50°C.

2-62 The various units of the motor-generator unit

are fitted with ball bearings and are flexibly
coupled together and mounted on a cast steel bed-
plate. They are so designed and constructed that
the entire motor-generator unit may be moved about
or supported at its extreme ends while running with-
out disturbing the alignment of the units. Any unit
may be removed without necessitating the removal
of any other unit on the bedplate.
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2-63 The D.C. generators are excited from the bias

generator. Fuses are installed on the terminal
boards of all generators to protect them against dam-
age due to the failure of any part of the equipment.

(1) Main Plate Generator Type CAY-21680

2-64 The double commutator 2000 and 3000 volt

D.C. plate power generator Type CAY-21680
is compound wound and separately excited from the
275 volt D.C. bias generator Type CAY-21679. It
is rated at 2.31 Kw. for 40°C. temperature rise and
will deliver .75 amperes at 2000 volts and .35 am-
peres at 3000 volts. This unit consists of a single
core generator with a commutator mounted on each
end. There are two main poles and two commutating
poles. There are two output windings in the arma-
ture slots. A 2000 volt winding connects to the
commutator on the motor end of the machine, and
a 1000 volt winding connects to the commutator on
the blower end of the unit. The output from these
two circuits is connected in series so that there is
available from the unit both 2000 and 3000 volt
outputs. All terminals and fuses are mounted on
ceramic insulators. This unit is used to supply the
plate and screen grid power to the intermediate am-
plifiers, power amplifier, and to the Modulator Unit
when it is used. See drawings CAY-T-155 Sheets
11 and 12, Drawings 33-J-173, and 33-J-174.

(2) Master Oscillator Plate and Bias Generator
Type CAY-21679

2«65 The 275 and 1000 volt D.C. generator Type

CAY-21679 is compound wound. Its shunt
field is excited from the 275 volt winding, and the
compound winding is connected in series with the
1000 volt winding. The 1000 volt winding is con-
nected to the commutator at the shaft projection end
of the machine. The generator is rated at 43 Kw.
continuous load for 40°C. temperature rise and will
deliver 1.3 ampere at 275 volts D.C. and .075 ampere
at 1000 volts D.C. The unit has a two-pole field and
double commutator two winding armature as shown
on CAY-T-155, sheets 13, and 14, Dwgs. 33-]J-175,
and 33-]J-176. The generator is used to supply 275
volts for amplifier tube bias and generator excita-
tion; and plate, screen and bias voltages for the first
two audio stages in the Modulator Unit, when used.
The 1000 volt winding is used to supply plate and
screen grid power for the master oscillator tube. The
terminals and fuse of the 1000 volt circuit are
mounted on ceramic insulators. A porcelain fuse
block is used for the 275 volt circuit.

(3) Induction Motor Type CAY-21682

2-66 The 220/440 volt, 3 phase, 60 cycle, motor

Type CAY-21682 is of the induction type and
rated 5 horsepower, 1750 rpm. The stator winding
consists of twelve groups of three coils each. There
are, therefore, four groups per phase. The motor
may be connected for either 220 volts or 440 volts,
3 phase. For 440 volt operation, the four groups
per phase are connected with a single star. For 220
volt operation, two groups per phase are connected
in series and the six seties groups are connected into
two stars in parallel. The motor is designed for full
voltage starting. See CAY-T-155, sheet 15, Dwg.
33-J-185.

2-67 Full directions for proper group connections to

permit 220 or 440 volt operation of the AC.
motor Type CAY-21682 ate given on the intercon-
nection diagrams, and on the equipment schematic
diagrams for the various models.

(4) D.C. Motor Type CAY-21678

2-68 The 115 volt D.C. motor Type CAY-21678 is of

the shunt wound type and is rated at 5 H.P., 1800
rpm. The motor is provided with four main poles
and two commutating poles. A pair of slip rings are
mounted on the armature shaft opposite the com-
mutator. The armature winding is tapped at two
points and connected to the slip rings. A.C. power
output of 535 watts, 80 volts, 60 cycle, single phase
is available from the slip rings for filament heating.

(5) D.C. Motor Type CAY-21681

2-69 The 230 volt D.C. motor Type CAY-21681 is

of the shunt wound type and is rated at 5 H.P,,
1800 rpm. The motor is provided with four main
poles and two commutating poles. A pair of slip rings
are mounted on the armature shaft opposite the com-
mutator. The armature winding is tapped at two
points and connected to the slip rings. A.C. power
output of 535 watts, 160 volts, 60 cycle, single phase
is available from the slip rings for filament heating.

B. Magnetic Controllers

2-70 The magnetic controllers supplied as part of

of the Navy Model TBM-11 Transmitting
Equipment are of the remote controlled, drip-proof,
protected magnetic contactor type. All of the con-
tactors, relays and resistors, associated with the con-
troller are assembled on an insulated panel and
mounted in a sheet steel box.
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(1) Magnetic Controller Type CAY-211231
2-71 The magnetic controller Navy Type CAY-

211231, 115 Volt D.C. is rated 5 H.P. and is
of the Class A shockproof type. The complete con-
troller consists of a line contactor, a thermal overload
relay, two time delay accelerating contactors, one
control circuit fuse, one control circuit resistor and
one starting resistor all mounted on an insulating
panel. This panel is mounted in a hinged, sheet steel
box. See Fig. 37 and CAY-T-155, Dwgs. P-7713319
and 45-J-406, for overall and outline dimensions and
schematic and wiring diagrams.

(2) Magnetic Controller Type CAY-211232

2-72 'The magnetic controller Navy Type CAY-

211232, 230 volt, D.C. is rated at 5 HP. and
is of the Class A shockproof type. The complete
controller consists of a line switch, a line contactor,
a thermal overload relay, two time delay accelerating

contactors, one control circuit fuse, one control
circuic resistor and one starting resistor all mounted
on an insulating panel. This panel is mounted in
hinged, sheet steel box. See Fig. 37 and CAY-T-155,
Drawings P-7713319 and 453-J-408, for overall and
outline dimensions and schematic and wiring
diagrams.

(3) Magnetic Controller Type CAY-211233

2-73 The magnetic controller Navy Type CAY-

211233, 440 volts, 3 phase, 60 cycle is rated
5 H.P. and is of the across-the-line type. This com-
plete controller consists of two line fuses, a line con-
tactor and a thermal overload relay all mounted on
an insulating panel. The panel is assembled in a
hinged, sheet steel cabinet. See Fig. 38 and CAY-T-
155, Dwgs. P-7713237 and 45-]J-405 for overall and
outline dimensions and schematic and wiring
diagrams.
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IIL. Installation and Adjustment

A. General

3-1 The installation force should become generally

familiar with the Description, Installation, and
Operation Sections of this book prior to proceeding
with the installation. When installing the Trans-
mitter Unit, reference should be made to the inter-
connection drawings showing the interconnection
wiring and recommended wite sizes and types and
interconnecting directions.

3.2 In the unpacking and handling of the units

during process of installation, care should be
exercised to prevent damage to equipment. The
following precautions should be observed.

1. Keep boxes and crates containing equipment in
an upright position at all times. The upright
position is indicated by an arrow pointing upward,
stenciled on each box or crate.

2. Observe weights marked on boxes, crates and units,
as the larger unit weighs from 1000 to 1500
pounds when packed. Adequate transporting and
lifting gear and sufficient handling personnel
should be available to prevent equipment from
being subjected to unwarranted shock.

3. Remove at least three sides from boxes or crates
by removing nails with a nail-puller; do not use a
hammer or pinch bar for this purpose.

3-3 The various units should be carefully uncrated

and all wrappings removed. The shields should
be removed and each compartment given a thorough
inspection to determine any damage caused by
shipment.

3-4 The Test Data and Instruction Book secured

inside the front cover of the Radio Transmitter
Unit packing box, after acceptance by the Inspector,
should be removed and the Test Data placed in the
copy of the Instruction Book for use during the
installation.

3-5 Any components or wiring which may have been

displaced during shipment should be replaced
in their proper locations. The shock absorbers on
the tube shelves should be inspected to see that they
permit normal motion and are not cracked or unduly
distorted.

3-6 The interconnection wiring diagrams for any
equipment arc tabulated below:

Equipment Figure Mig. Dwg. No.
TBM-11-A.C. 41 T-7613303
TBM-11-D.C. 42 T-7613302
TBM-11 43 M-7414346
TBM-11 44 M-7414347

3-7 The diagram covering the proper equipment

should be studied and followed carefully. These
diagrams show the type, size and insulation of wire
and cable recommended for interconnecting the dif-
ferent units of any one equipment. Complete in-
structions for the proper connections of motors,
transformers, and link switches are contained on the
interconnection diagrams for the various equipments.

3-8 After completing the installation of any one

equipment, according to the installation descrip-
tion for the various units, and before connecting to
the supply line, carefully check all interconnection
wiring performed by the installation force. This
check should be performed by approved circuit check
test practices to insure that all circuits are complete,
according to the proper interconnection wiring
diagram.

3-9 After thoroughly checking all interconnection

wiring, as to proper connection, wire size, and
insulation, the preliminary tests of the various units
may be carried out.

B. Transmitter Installation

3-10 The Radio Transmitter unit should be installed

so that all sides are accessible. Provide for
sufficient clearance, preferably not less than 18 inches
on the left or master oscillator side so that the master
oscillator unit can be removed after installation with-
out making it necessary to unbolt the Radio Trans-
mitter Unit from its foundation. Before the Radio
Transmitter is secured in place, all of the wood block-
ing should be removed from around the master
oscillator unit. The hold-down bolt should be com-
pletely removed from the bottom of the unit so that
the unit hangs free on its supporting springs. After
this is done, the shields should be replaced and the
transmitter securely fastened to the foundation by
means of one-half inch studs or bolts, through the
holes provided in the mounting channels. For
Transmitter Units, Type CAY-52171, Type CAY-
52217 and Type CAY-52218, see Outline Dwg. Fig.
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35, Dwg. T-7611719. This drawing shows the
location of mounting holes. The antenna lead should
be made up of 38 or 1% inch O.D. copper tubing and
should be kept at least six inches away from any
grounded objects.

3-11 The frames of the Radio Transmitter Unit,

Motor-Generator Unit, Magnetic Controller
and Modulator Unit should be electrically tied to-
gether and grounded by a copper strap at least 1 inch
wide and 1/32 inch thick, making certain that a
metal-to-metal contact is made at each point of
contact.

C. Rating and Range

3-12 The Radio Transmitter is suitable for use with

any antenna whose characteristics fall within
the limits listed in Par. 2-2, which describes antenna
and antenna trunk dimensions.

3-13 Under these conditi'ons, the Radio Transmitter
Unit will deliver the power given in the follow-
ing table, using a Type 861 tube in the final amplifier.

Frequency (Kcs.) Output Watts
2000 to 3035 Inclusive 500
3035 to 4105 7 475
4105 to 6000 7 450
6000 to 7500 " 400
7500 to 9050 ” 375
9050 to 12000 7 360
12000 to 16000 7 325
16000 to 18100 " 300

A 500 watt, 110 Volt Mazda “C” Lamp, practically
non-reactive resistance between antenna terminal and
ground, may be used to check power output at all
frequencies.

D. Power Supply Line Requirements

3-14
115D.C. 230D.C. 440 A.C.

Max. Power for Starting
(KW i 10 10 21

Voltage Variation Permitted £10%  +=10% +10%
Power for Locked Key

(KW) e 4.3 43 4.3
Supply Frequency Variation

Permitted ... + 5%

(Power required for startiriéh measured by critically
damped instrument)

E. Modulator Installation

3-15 The modulator should be installed so-that all

sides are accessible for inspection of the equip-
ment and possible replacement in case of trouble.
The modulator should be securely fastened to the
foundation by means of 1% inch studs or bolts through

holes provided in the mounting channels. See out-
line drawing Fig. 36, Dwg. P-7711695 for location
of mounting holes. 'The location of these mounting
holes should be such that when the modulator is
finally fastened down, it will not be more than three
feet from the transmitter unit with which it is to
operate, and preferably a shorter distance.

3-16 For Modulator Unit Type CAY-50065-A refer

to Fig. 34, Dwg. W-7300535. Remove link
Switch S-410 if CW-23071 or CW-23072 Master
Monitor Units are used. Change position of link
Switches S-408 and §-409 if the receiver attenuator
relay uses 115 Volt D.C. coil supply. Connections
between units should be made according to Figs. 41,
42, 43 or 44, Dwgs. T-7613303, T-7613302, M-
7414346 or M-7414347. These diagrams show the
interconnections between the Radio Transmitter Unit,
the motor-generator, the remote speech equipment,
and the Modulator Unit. Note that the lead con-
necting Terminal 32 on the modulator with the
terminal of the same number on the transmitter
should be kept as short as possible, and less than
five feet in length at most.

3-17 If more than one Radiophone Unit is used

with the equipment certain connections atre
made through a distribution panel and some through
the modulator. Figs. 41 or 42, Dwgs. T-7613303
or T-76133%02 illustrates the manner of making these
connections to one Radiophone Unit. For more
than one unit, refer to the instruction book on the
Radiophone Unit. Figs. 43 or 44, Dwg. M-7414346
or M-7414347 illustrate the manner of making con-
nections to Master Monitor Unit Types CW-23071
or CW-23072.

3-18 The modulator should be tied electrically to the
same ground system as the radio transmitter
and motor-gencrator frame by a copper strap at least
one inch wide and 1/32 inch thick, making certain
that a metal-to-metal contact is made at each joint.

3-19 The maximum power supply line requirements

for either A.C. or D.C. operation will be 5.7
KW for full power, locked key, one hundred per
cent modulation. The voltage variations permitted
will be plus or minus ten per cent, and the supply
line frequency variation permitted plus or minus
five per cent.
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F. Motor-Generator and Magnetic Controller
Installation

3-20 The motor-generator units used with TBM-11
equipment should be secutely bolted to the
floor in a place as free as practical from dust and
moisture. Overall and mounting dimensions of the
motor-generator units are shown on Figs. 39 and 40,
Dwgs. T-7611739 and T-7611738, respectively.

3-21 The magnetic controller units should be

securely bolted in place near the motor-
generator units. Figures 37 and 38, Dwgs. P-7713319
and P-7713237 show the overal and mounting
dimensions of the magnetic controller units used with
the various equipments. The overload relay should
be adjusted to operate at a current value indicated in
the following table.

Normal Magnetic Controller Overload Relay Setting
Controller Rating  Overload Relay Setting Amperes

230 Volt D.C. 32 Amp.

115 Volt D.C. 64 Amp.

220/3/60 A.C. 17 Amp.

440/3/60 A.C. 84 Amp.
G. Warning

3-22 Warning! Operation of this equipment in-

volves the wuse of high wvoltages which are
dangerous to life. Operating persomnel must at all
times observe all safety vegulations. (See Page v.)
Do not change tubes or make adjustments inside
equipment with high voltage supply on. Do not
depend upon door switches or interlocks for protec-
tion bur always shut down the motor-gemerator, or
other power equipment, and open the main line
switch in supply line to equipment. Interlocks are
provided on normal access doors only. Always ground
internal wnits or circuits before touching them.
Under certain conditions, dangerous potentials may
exist on circuits after shut-down due to charges re-
tained by capacitors. Always discharge the filter
capacitors as some may be bolding dangerous charges,
even though the power may not be on the ses. There
are bleeder resistors or other circuits acvoss the power
fiter capacitor, but the additional precantion of
grounding the filter capacitors is essential in case the
capacitors have not completely discharged. When
shutting down the equipment, never reach inside any
unit until the moror-generator set has stopped re-
volving, as dangeroms potentials are gemerated ar all
speeds. All necessary precantions should be observed
to prevemt injury to personnel.

H. Preliminary Checks Transmitter

3-23 All link switches must be in their proper posi-
tion before power is applied to the equipment.
Make sure that the proper resistors are in place in
accordance with the schematic diagrams. For four
or six wire control, make connections as shown on
Interconnection diagrams.
3-24 Refer to Fig. 1, showing the location of the
) controls, and with no tubes in the Radio
Transmitter Unit, place all transmitter controls as
follows:

3-25 Turn the filament Rheostat R-6 and field Rheo-
stat R-33 counterclockwise to maximum resist-
ance position.

3-26 HIGH-LOW POWER Switch S-3 to the
HIGH position.

3-27 LOCAL-REMOTE Switch S-7 to LOCAL.

3-28 TUNE-OPERATE Switch $-9 to TUNING
STEP 1. TEST Key S-10 to NEUTRAL.

3-29 START-STOP Switch S-8, S-17 to STOP.
3-30 EMERGENCY SWITCH S-12 to ON.

3-31 EMISSION Switch S-405 on the Modulator
Unit to CW. See Paragraph 2-50.

3-32 Close all access doors to transmitter, controller
and modulator.

3-33 M. O. FILAMENT STAND-BY Switch S-27
to ON. (A.C. equipment only.)

3-34 Push in OVERLOAD RELAY RISET Button.

3-35 Power is supplied to the Radio Transmitter

Unit, used as a part of the Model TBM-11
equipments whenever power is applied to the line
terminals of the magnetic controller. This power is
used for operation of the master oscillator heater
system, the transmitter unit control circuits, and in
the case of A.C. equipments, the master oscillator
filament Transformer T-12. This power is always
available at the Radio Transmitter Unit regardless
of whether or not the motor-generator is in operation.

3-36 As soon as power is applied to the Transmitter
Unit, the following operation should take place

in the Radio Transmitter Unit:

(a) The Blower Motor B-11, B-1 should run.

(b) The HEATER CIRCUIT Indicator Lamp I-5
(Amber) should light.

(¢) The M.O. FILAMENT Indicator Lamp I-4
(Clear) should light. (A.C. equipments only.)
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3-37 A.C. Equipment Only

Place the M.O. Filament STAND-BY POWER
Switch S-27 to the OFF position. The M.O. FILA-
MENT Indicator Lamp I-4 (Clear) should go out.

3-38 Apply filament and plate power (1500 volts)
by placing the START-STOP Switch S-8, S-17
on the Radio Transmitter Unit to START.

(a) Starting Contactor K-14, K-4 should close.

(b) STARTING SOLENOID Indicator Lamp I-2,
1-6 (Red) should light.

(c) Motor-generator should start and come up to
normal speed in approximately S to 10 seconds.

(d) FILAMENT VOLTAGE Voltmeter M-11 in the
Radio Transmitter Unit should indicate approxi-
mately 12 volts.

(e) M.O. FILAMENT Indicator Lamp I-4 (Clear)
should light.

(f) Field Contactor K-19, K-9 should close.

(g) BIAS VOLTAGE Indicator Lamp I-1 (Green)
should light and BIAS VOLTAGE Volimeter
M-12 should indicate approximately 275 volts.

(h) PLATE VOLTAGE Voltmeter M-9 will not in-
dicate but plate voltage (1000 volts) will be
applied to the master oscillator plate and screen
grid terminals.

(1) PLATE VOLTAGE Indicator Lamp I-3 (Red)
should light.

3-39 Test out the door interlocks by opening one

door at a time. The motor-generator and
Radio Transmitter Units should shut down (except
master oscillator heater and blower motor in the trans-
mitter when any access door is open, and start again
when the access door is closed.

3-40 Place EMERGENCY SWITCH S-12 to STOP.

The motor-generator unit should shut down
but power remains on the blower motor and master
oscillator heater. On 4-wire control systems, the
motot-generator unit should start when EMER-
GENCY SWITCH S-12 on the Radio Transmitter
Unit is placed in the ON position. On 6-wite con-
trol systems, it will be necessary, after closing the
EMERGENCY SWITCH, to close START-STOP
Switch S-17A before the motor-generator will start.

3-41 Apply reduced plate voltage (1000 volts) on

the intermediate and power amplifiers by plac-
ing TUNE-OPERATE Switch $-9 to TUNING STEP
2. PLATE VOLTAGE Voltmeter M-9 should indi-
cate voltage of the 2000 volt armature, which should
be about 1000 volts because Field Rheostat R-33 is
in the minimum voltage position.

3-42 Apply increased plate voltage (1500 volts) on

intermediate and power amplifiers by. placing
TUNE-OPERATE Switch §-9 to OPERATE. PLATE
VOLTAGE Voltmeter M-9 should indicate the volt-
age of the 3000 volt terminal, which is about 1500
volts, as the Field Rheostat is still in minimum
voltage position.

3-43 Operate TEST Key S-10 on Radio Transmitter
Unit.

(a) Keying Relay K-1 should operate.

(b) Compensator Relay K-2 should close.

3-44 Shut down the motor-generator and transmitter
by placing the START-STOP Switch S-8, §-17
to STOP.

3-45 Return TUNE-OPERATE Switch S99 1t
TUNING STEP 1.

3-46 Leave LOCAL-REMOTE Switch 8-7 in the
LOCAL position.

3-47 Place a Type 860 tube in the tube sockets of

the master oscillator unit, first and second inter-
mediate amplifiers, and a Type 861 tube in the tube
mounting of power amplifier. Make all tube con-
nections, being certain to connect the auxiliary screen
grid terminal for the power amplifier tube. This
connection is located to the rear of the Type 861
power amplifier tube.

3-48 Apply filament and plate voleage (1500 volts)

to the equipment by placing START-STOP
Switch §-8, 5-17 to START. Adjust the FILAMENT
VOLTAGE of the transmitter vacuum tubes to 10
volts as indicated by FILAMENT VOLTAGE Volt-
meter M-11 and controlled by FILAMENT VOLT-
AGE Rheostat R-6. The FILAMENT VOLTAGE
Voltmeter M-11 is connected across the filaments of
the first and second intermediate amplifier Type 860
tubes instead of across the filaments of the Type 861
tube. The reason being that in the LOW POWER
position, the Type 861 tube is not used as the Power
Amplifier and is, therefore, disconnected. When the
filament voltage Voltmeter M-11 indicates 10 volts,
the correct potential is applied to all tubes; 10 volts
to the Type 860 and 11 volts to Type 861. Shut
down the motor-generator unit and Radio Trans-
mitter Unic by placing START-STOP Switch S-8,
§-17 to STOP.

3-49 In conducting the following preliminary in-

stallation tests, have ar hand one copy each of
Routine Test Data, or Type Test Data, that bears
the same serial number as the Radio Transmitter
Unit and is packed inside the Transmitter Unit after
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inspection by the Navy Inspector. This Test Data
contains the exact dial and control settings for various
frequencies between 2000 and 18100 Kcs. taken on
this particular Transmitter Unit during Navy Accept-
ance Test at the manufacturer’s plant. Although in
service the frequencies desited will not be the same
as those shown on Test Data. The approximate dial
and control settings can be obtained by interpolation.
By carefully following this Test Data, it will be pos-
sible to select the correct harmonic of each tuned
circuit and avoid the possibility of tuning to a
harmonic of a previous stage when the fundamental
was desired or vice versa. Approximate calibration
curves are given in Figures 45, 46, 47 and 48, Curves
Nos. 226373, 218634, 218636 and 218635. A table
of Typical Dial and Tap Settings and a table of
Typical Meter Readings are given on Figures 56 and
57.. For a preliminary test, the following settings
will be approximately correct for a frequency of
2000 Kcs. The various tuning controls are identified
by letters as marked on the panel, followed by symbol
designations used on the schematic diagrams.

3-50 Close all access doors of the equipment.

3-51 Set Radio Transmitter Unit controls as follows:

(a) Set START-STOP Switch S-8, S-17 to STOP.

(b) Set LOCAL-REMOTE Switch S-7 to LOCAL.

(c) Set TUNE-OPERATE Switch S-9 to TUNING
STEP 1.

(d) Set EMERGENCY SWITCH S-12 to ON.

(e) Set the MASTER OSCILLATOR RANGE Switch
(Control A) S-1 on Tap 1.

(f) Set MASTER OSCILLATOR TUNING (Con-
trol B) L-1 to 1872 divisions.

(g) Set DOUBLER CIRCUIT TUNING (Control

C) C-14 to 18 divisions.

(h) Set FIRST INTERMEDIATE AMPLIFIER
TUNING (Control D) C-21 to 26 divisions.

(i) Set SECOND INTERMEDIATE AMPLIFIER
TUNING (Control E) L-9 to .053 divisions.

(j) Set POWER AMPLIFIER TUNING (Control
F) L-14 to .059 divisions.

(k) Set FREQUENCY RANGE SWITCH (Control
L) S-2 for the 2000 to 4000 kilocycle range.

(1) Set ANTENNA CQUPLING (Control H) C-41
to 1500 divisions.

3-52 Start up the motor-generator unit and trans-

mitter, applying plate voltage of 1500 volts by
placing the START-STOP Switch S8-8, S-17 to
START. Perform the following adjustments on the
Radio Transmitter Unit.

3-53 Check FILAMENT VOLTAGE Voltmeter
M-11 and adjust, if necessary, to 10 volts by
means of FILAMENT VOLTAGE Rheostat R-6.

3-54 Operate TEST Key S$-10. The M.O. PLATE
CURRENT Meter M-7 and M.O. SCREEN

GRID CURRENT METER M-8 should indicate

current of about 60 and 11 ma,, respectively.

3-55 Set TUNE-OPERATE Switch S-9 to TUNING

STEP 2 and adjust Field Rheostat R-33 until
PLATE VOLTAGE Voltmeter M-9 indicates 2000
volts.

3-56 Operate TEST Key S-10 and adjust DOUBLER
CIRCUIT TUNING (Control C) C-14 for

maximum indication on 18T INT. AMP. PLATE

CURRENT Meter M-6. (Approximately 60 ma.)

3-57 Adjust 1st INTERMEDIATE AMPLIFIER

TUNING (Control D) C-21 for minimum
indication on 1ST INT. AMP. PLATE CURRENT
Meter M-6 or maximum indication on 2INND INT.
AMP. GRID CURRENT Meter M-5. (Approxi-
mately 25 ma. on M-6 or 25 ma. on M-5.)

3-58 Adjust 2nd INTERMEDIATE AMPLIFIER

TUNING (Control E) L-9 for minimum indi-
cation on 2ND INT. AMP. PLATE CURRENT
Meter M-4 or for maximum indication on P.A. GRID
CURRENT Meter M-3. (Approximately 50 ma. on
M-4 or 60 ma. on M-3.)

3-59 Adjust POWER AMPLIFIER TUNING
(Control F) L-14 for minimum indication on
P.A. PLATE CURRENT Meter M-2.

3-60 If antenna is under 50 feet long, or over 80

" feet long, set ANTENNA FEED Switch S-6 to
CURRENT FEED. If between 50 and 80 feet in
length, set the ANTENNA FEED Switch S-6 to
VOLTAGE FEED. (The dimensions are only
approximate.)

3-61 If ANTENNA FEED Switch $-6 is in CUR-
RENT FEED position, set ANTENNA TUN-
ING INDUCTANCE (Control K) L-13 to 0 and
adjust ANTENNA TUNING CAPACITOR (Con-
trol J) C-42 for maximum output as indicated on
ANTENNA CURRENT Meter M-1. ’

3-62 If ANTENNA FEED Switch S-6 is in VOLT-

AGE FEED position, set ANTENNA TUN-
ING INDUCTANCE (Control K) L-13 to 1000
divisions and adjust ANTENNA TUNING CA-
PACITOR (Control J) C-42 for maximum indica-
tion on P.A. PLATE CURRENT Meter M-2.
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3-63 If P.A. PLATE CURRENT Meter M-2 indi-
cates over 150 milliamperes, reduce AN-
TENNA COUPLING (Control H) C-41.

3-64 Set TUNE-OPERATE Switch S-9 to OPERATE
and adjust Field Rheostat R-33 uatil PLATE
VOLTAGE Voltmeter M-9 indicates 3000 wvolts.
Close TEST Key S-10 and readjust ANTENNA
TUNING CAPACITOR (Control J) C-42 for
maximum output on ANTENNA CURRENT Meter
M-1. At the same time adjust ANTENNA COUP-
LING (Control H) C-41, if necessary, to keep P.A.
PLATE CURRENT Meter M-2 to a value no? in
excess of 350 milliamperes. It may also be necessary
to slightly readjust the POWER AMPLIFIER TUN-
ING (Control F) L-14 for minimum value on P.A.
PLATE CURRENT Meter M-2 due to antenna
effects. Optimum efficiency of operation is the con-
dition giving maximum indication on the AN-
TENNA CURRENT Meter M-1 with the minimum
indication on P.A. PLATE CURRENT Meter M-2.
Refer to Fig. 57, or Test Data which acompanies
unit for typical meter readings which were taken with
the TUNE-OPERATE Switch S-9 on OPERATE.

3-65 NOTE: In order to resonate the antenna, it

may be necessary to try various combinations
of ANTENNA TUNING INDUCTANCE (Control
K) L-13 and Capacitor (Control J) C-42, also
VOLTAGE or CURRENT FEED to the antenna to
obtain maximum output without the power amplifier
being overloaded.

3-66 When operating the transmitter on lower

power, with the HIGH-LOW POWER Switch
S-4, S-5 in LOW POWER. position, the unit should
be tuned as described. However, the following ex-
ceptions apply: The POWER AMPLIFIER TUN-
ING (Control F) L-14 and the P.A. GRID CUR-
RENT Meter M-3 is omitted. The ANTENNA
COUPLING (Control H) C-41 is so adjusted that
the second intermediate amplifier (now used as a
final amplifier) 2ZND INT. AMP. PLATE CUR-

RENT Meter M-4 does not exceed 150 milliamperes.

It is to be recalled that the upper limiting frequency
is 9050 Kcs. in the LOW POWER position.

3-67 The PLATE VOLTAGE Voluneter M-9 should

not exceed 3000 volts regardless of the posi-
tion of the HIGH-LOW POWER Switch. This can
be adjusted by generator field Rheostat R-33. The
2000 volt circuit of the main generator is used to
supply plate and screen grid voltage (2100 volts
maximum) to the Type 860 tubes in the first and

second intermediate Amplifier stages. This voltage
is indicated on PLATE VOLTAGE Voltmeter M-9
when the TUNE-OPERATE Switch S-9 is on Step 2.
The PLATE VOLTAGE Voltmeter M-9 always indi-
cates the voltage which would be applied to the plate
of the Type 861 tube if the HIGH-LOW POWER
Switch §-5 was on HIGH POWER.

3-68 When adjusted to the frequency of 2000 Kcs.
normal output, record setting of all frequency

determining controls. Shut down the equipment by
placing START-STOP Switch S-8, S-17 wo STOP.

I. Preliminary Checks, Modulator

3-69 With no tubes in the modulator, place modu-

lator controls in the following positions.

(a) Turn the FILAMENT VOLTAGE Rheostat
R-415, to the maximum resistance position which
is also maximum counterclockwise position.

(b) CW-MCW-VOICE Switch $-405 to CW posi-
tion.

(c) SPEECH GAIN Attenuator R-401, VOICE
RELAY SENSITIVITY Attenuator R-413 and
RECEIVER VOLUME Attenuator R-429 to zero
position,

(d) MANUAL-AUTOMATIC GAIN Switch S-402
to MANUAL position.

{e) TALK Switch S-404 to center (OFF) position.

(f) CARRIER CONTROL Switch S§-403 to
MANUAL position.

(g) HANDSET HS-401 on hook.

3-70 Adjust links on Transformer T-408 and T-409
for the proper power supply per wiring dia-
gram Fig. 34, Dwg. W-7300535.

3-71 Insert Fuses F-401 and F-402 in the fuse block
just inside the terminal board access door.
Close all modulator unit access doors and screens.

3-72 In AC. equipments, filament power is supplied

to the modulator whenever power is applied to
the magnetic controller Terminals A.C. 1 and A.C.
3. In D.C. equipments, this power comes in through
the transmitter terminal board on Terminals 38 and
39, which bear the same number on the Modulator
Unit. From the transmitter, the same terminals run
to the slip rings on the motor-generator set driving
motor. Therefore, filament power is available at the
modulator on D.C. equipments, only when the motor-
generator set is running. However, the filaments do
not light when Switch §-405 is in the CW position.
When the motor-generator is started, Indicator Light
1-403 (red) will indicate, regardless of the position
of Switch S-405. Also, after the motor-generator set
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is running, Indicator Light 1-402 (green) will indi-
cate, showing that bias voltage and plate voltage for
the lower power stages is also available. Switch
S-405 should be turned to the three positions CW-
MCW-VOICE in order to check the above operation.

3-73 When plate power is applied it is indicated by
Indicator Light 1-401 (red). Test out the door
interlocks by opening one door at a time.

3-74 Insert a complete set of vacuum tubes in cor-
responding tube sockets as follows:
VT-401 insert Type 6D6
VT-402 insert Type 6D6
VT-403 insert Type 807
VT-404 insert Type 807
VT-405 insert Type 803
VT-406 insert Type 803
VT-407 insert Type 1616
VT-408 insert Type 807
VT-409 insert Type 2575

3-75 It will now be possible to adjust modulator

filament voltage after starting the motor-
generator. Overload Relay K-5 in the transmitter
should be opened to prevent application of plate
voltage until modulator filament voltage is adjusted
to the proper value. Gradually tarn FILAMENT
VOLTAGE Rheostat R-415, clockwise until Meter
M-406 indicates exactly 10 volts.

3-76 With the filaments properly lighted, reset ovet-

load Relay K-5 in the transmitter. This sup-
plies plate voltage (approximately 2000 volts) to the
modulator tube. Meter readings, taken with Switch

S-405 turned to the VOICE position, should then be
approximately as follows:

(a) INPUT AMPL. PLATE CURRENT METER
M-401 should read 3 ma.

(b) INT. AMPL. PLATE CURRENT METER
M-402 should read 120 ma.

(¢c) MODULATION PLATE CURRENT METER
M-403 should read 50 ma.

(d) MODULATION PLATE CURRENT METER
M-404 should read 50 ma.

(e) FILAMENT VOLTAGE METER M-406 should
read 10 volts plus or minus 2%.

3-77 Turn MANUAL-AUTOMATIC GAIN Switch

$-402 to AUTOMATIC. Reading of INPUT
AMP. PLATE CURRENT METER M-401 should
change to about 5 ma. Return MANUAL-AUTO-
MATIC GAIN Switch to MANUAL and shut down
the motor-generator set.

J. Preliminary Checks, Power Equipment

3-78 After completing the installation of the motor-

generator unit and magnetic controller, care-
fully check all interconnection wiring. This check
should be performed by approved circuit test prac-
tices to see that all circuits are complete.

3-79 Test on the power equipment must be con-

ducted in conjunction with the tests of the
transmitter unit, since the starting and stopping of
the motor-generator sets is performed by circuits in
the transmitter unit. Refer to paragraphs 3-23
through 3-42.
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IV. Operation

Warning

4-1 Operation of this equipment involves the use of

high wvoltages which are dangerons to life.
Operating personnel must at all times observe all
safery vegulations. See page v. Do not change
tubes or make adjustments inside equipment with
bigh voltage supply on. Do not depend upon door
switches or interlocks for protection but always shus
down the motor-generators or other power equipment
and open main switch in supply line to equipment.
Interlocks are provided on normal access doors only.
Always ground internal wnits or circuits before touch-
ing them. Under certain conditions dangerous po-
tentials may exist on circuits after shut-down due to
charges retained by capacitors. Always discharge the
fllter capacitors as they may be holding dangerous
charges, even though the power may not be on the
set. There are bleeder resistors or other circuits
across the power filter capacitors, but the additional
precaution of grounding the filter capacitors is
essential in case the capacitors have not completely
discharged. When shutting down the equipment,
never reach inside any unit until the motor-generator
set has stopped revolving, as dangerons porentials are
generated ar all speeds. All necessary precautions
should be observed to prevent injury to personnel.

A. Overload Protection

4-2 The following overload protection is provided
in the Radio Transmitter Unit.

4-3 The coils of H.V. ovetload Relay K-5 and M.O.

plate overload Relay K-7 are located in the
transmitter main plate, and master oscillator plate
circuit respectively. Relay K-5 and Relay K-7
operate on overload to shut down the motor-generator
set and the Radio Transmitter Unit by dropping out
main starting Contactor K-14, K-4 and field Contac-
tor K-19, K-9. These relays are manually reset from
the front of the Radio Transmitter Unit panel.

4-4 On A.C. Transmitter Unit CAY-52171, heater
circuit Fuses F-1 and F-2 (6 amp. 250 volts),
located on the transmitter terminal board, protect
the control circuits and the master oscillator tempera-
ture control system including heater Resistor R-26
and Blower Motor B-11. Additional Fuses F-13 and
E-14 (6 amp. 600 volts) protect step-down Trans-
formers T-14, and T-15 and associated circuits.

4-5 On Transmitter Units, Type CAY-52217, and

Type CAY-52218, hearter circuit Fuse F-1 (6
amp. 250 volts), located on the transmitter terminal
board, protects the master oscillator temperature sys-
tem including Heater Resistor R-26 and D.C. Blower
Motor B-1. Control circuit Fuse F-2 (6 amp. 250
volts) located on the Radio Transmitter Unit term-
inal board protects the D.C. control circuits.

4-6 Overload protection is provided for modulator

Tubes VT-405 and VT-406 by means of over-
load Relay K-5 located in the Transmitter. When a
modulator is employed, this relay should be adjusted
to allow for approximately 250 ma. additional plate
current in the 3000 volt generator lead.

4-7 Fuses mounted on the generator terminal boards

protect the generator high voltage windings
against faults in the high voltage cable between the
generators and the Radio Transmitter Unit. See
Paragraphs 2-64 and 2-65.

4-8 Overload Relay K-862 in the A.C. Controller

unit provides short circuit protection to the
controllers and motors. See Paragraphs 2-69 through
2-72.

4-9 Control fuses in the D.C. controller units protect
the controller control circuits. See Paragraph
2-70.

4-10 In the controller, a thermal overload protective

device protects the motor against overload.
This relay is of the hand reset type. See Paragraphs
2-70 through 2-72.

4-11 Refer to Fig. 50 for pertinent information on
adjustment of protective relays.

B. Transmitter Unit Operations

4-12 The Radio Transmitter Unit may be started

and stopped by means of START-STOP Switch
S-8, S-17. When LOCAL-REMOTE Switch S-7 is
placed in REMOTE position, the transmitter may be
started by pressing the remote starting switch on the
4- or 6-wire remote control unit. LOCAL control is
always supervisory, in that START-STOP Switch S-8,
S-17 on the Transmitter Unit will stop the equip-
ment even when the remote starting switch has been
closed.
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4-13 In order to obtain the best performance regard-

ing frequency stability and accuracy of calibra-
tion, the master oscillator heat compartment, in which
are located the frequency determining elements,
should be up to approximately 60°C (140°F.) tem-
perature for normal operation. This will require
approximately three hours after power has been
applied. For this reason, the master oscillator heater
circuit should be left ON at all times when opera-
tion of the transmitter is planned within three hours.

4-14 An indicating Thermometer Th-1 (Type CHB-

40025) is provided having its bulb in the con-
stant temperature compartment and its scale on the
front panel of the transmitter. Under normal ambient
temperature conditions of approximately 25°C,
Thermometer Th-1 should indicate a temperature
between 59° and 61°C. provided that heater circuit
power has been on the transmitter for at least three
hours. A slight fluctuation of the thermometer read-
ing of approximately plus or minus .1°C. may be
noted, and is due to the cycling of the temperature
control apparatus. Because the thermometer bulb is
not in intimate contact with the frequency determin-
ing circuit parts and also because the thermometer is
somewhat affected by the ambient temperature due
to exposure of stem and scale, the thermometer read-
ing is not generally an exact indication of the tem-
perature of the circuit parts. If, however, the
thermometer reading is between 58.5° and 61.5°C,
it may be assumed that the frequency determining
circuit parts are at their normal temperature as con-
trolled by Thermostat S-13.

4-15 On AC. equipments only, the master oscillator

filament may be heated without operating the
motot-generator unit. By heating the filament for
an hour before operating the equipment, maximum
frequency stability is obtained. M.O. filament Trans-
former T-12 located under the master oscillator com-
partment is used to supply filament power to the
master oscillator tube when the set is in the stand-by
condition. This keeps the master oscillator tube hot
and reduces the frequency shift caused by the ele-
ments expanding when heated. T-12 is connected to
the step-down Traasformer T-15 terminals by M.O.
FILAMENT STAND-BY POWER Switch §-27.
Switch S-27 (found on A.C. equipments only) should
be kept in the ON position at all times when the
transmitter is required to operate within the next
hour. By keeping the switch in the ON position
the master oscillator filament voltage is automatically
transferred to normal value when starting Contactor
K-14 closes.

4-16 If extreme frequency stability is not desired,

the standby power for the tube can be removed
by setting Switch S-27 to the OFF position. When
LOCAL-REMOTE Switch S-7 is placed in LOCAL
position, Keying Relay K-1 and associate parts K-2,
R-17, R-30 receive power for operation from the
bias supply in the transmitter. A tap is taken from
bias Potentiometers R-19, R-21 and R-28 at such a
point that 115 volts D.C. appears between this tap
and ground when the key is closed and the Trans-
mitter is operated so as to give rated output. The
actual circuit is from the bias potentiometer through
keying relay series Resistor R-30 to terminal 19 on
the terminal board. From terminal 19, the circuit
passes through range switch Interlocks S-2A, S-9B
and S-1C to terminal 20 on the terminal board. From
terminal 20, the circuit goes to Relays K-1 and K-2
in parallel and then through TEST Key S-10 to
ground which completes the circuit. The circuit is
wired to terminals 19 and 20 on the terminal board
to provide a means for circuit checking in case
trouble arises in the keying circuit and if necessary,
to short circuit Switch Interlocks S-2A, S-9B, S-1C
in an emergency.

4-17 In the 115 V. D.C. transmitter, it is possible,

by means of link Switch S-20, to connect the
keying relay circuits across the 115 V. D.C. supply
line. See Fig. 30, Dwg. W-7300716.

4-18 In the 230 V. D.C. transmitter, it is also pos-

sible by means of Switch $-20, to connect the
keying relay circuits across a potentiometer consisting
of R-36 and R-29 which is connected across the 230
V. D.C. supply line. See Fig. 30, Dwg. W-7300716.

4-19 After the motor-generator, magnetic controller,

modulator and transmitter have been installed
and preliminary tests completed, the calibration and
further check on the operation of equipment should
be effected as follows:

4-20 Close access doors of the Radio Transmitter
Unit, Magnetic Controller and Modulator Unit.

4-21 Set transmitter controls as follows:

(a) Set START-STOP Switch S-8, S-17 to STOP.

(b) Set LOCAL-REMOTE Switch 8-7 to LOCAL.

(c) Set TUNE-OPERATE Switch S-9 to TUNING
STEP 1.

(d) Set EMERGENCY SWITCH S-12 to ON.

(e) Refer to the Table of Typical Dial and Tap
Settings Fig. 56 and Test Data which accom-
panies this equipment and set Tuning Controls
“A”, "B”, “C”, “D”, “E”, “F", “G”, "H”, “J”, “K”,
“L” to the approximate frequency desired.
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(f) The frequency standard that is to be used to
calibrate the transmitter should be started and set
to desired frequency. This frequency standard
can be any type of heterodyne frequency meter
used in the Service that is capable of giving beats
on the fundamental frequencies of 2000 to 4525
Kcs. Due to the frequency stability of the trans-
mitter, it is only necessary to set the master
oscillator to the desired frequency by the fre-
quency standard. Then, adjust the intermediate
amplifiers, power amplifier and antenna tuning
circuits to resonance. The audio output from the
frequency standard is available at the FRE-
QUENCY METER AUDIO OUTPUT Jack, J-1,
which will facilitate calibration.

(g) RF. coupling terminals are provided on the
transmitting unit for connection to the frequency
standard. Approximately 15 millivolts of R.F.
is available at these terminals, at the Master
Oscillator  output frequency providing the
DOUBLER CIRCUIT TUNING (Control C.)
is tuned.

4-22 The RF. voltage is provided by coupling

" Capacitor C-68. This capacitor consists of an
adjustable band around the grid terminal stand-off
insulator of the first intermediate amplifier Tube
VT-2. The band provides capacity coupling to the
grid lead of the first intermediate amplifier tube. By
moving this band up and down the stand-off insula-
tor, the amount of coupling or R.F. pick-up voltage
can be varied to suit individual installation conditions.
By moving it closer to the top, or the grid terminal
end of the insulator, the pick-up voltage is increased.
If the band is moved away from the grid terminal
end, towards ground, the pick-up voltage is decreased.
Normally, it is set approximately 15 inch from the
grid terminal end of the insulator which gives suffi-
cient pick-up for most installations. If adjustment of
Capacitor C-68 is found necessary, it should be locked
securely in place after the adjustment has been made.

4-23 Apply 3000 volts plate voltage and filament

power, starting the motor-generator by means
of START-STOP Switch S-8, S-17. Check FILA-
MENT VOLTAGE Meter M-11 and adjust if neces-
sary to 10 volts by means of FILAMENT VOLTAGE
Rheostat R-6. Set frequency (Control A and B) to
desired frequency.

4-24 Operate TEST Key S-10. The M.O. PLATE

CURRENT Meter M-7 and M.O. SCREEN
GRID CURRENT Meter M-8 should indicate cur-
rent of about 60 and 11 ma., respectively.

4-25 Set TUNE-OPERATE Switch S-9 to TUNING

STEP 2 and adjust Rheostat R-33 until M-9
reads 2000 volts. Operate TEST Key S-10 and ad-
just DOUBLER CIRCUIT TUNING (Control C)
C-14 for maximum indication on Meter M-6
(approximately 68 ma.).

4-26 Adjust 1st INTERMEDIATE AMPLIFIER

TUNING (Control D) C-21 for minimum
indication on Meter M-6 or maximum indication on
Meter M-5 (approximately 25 ma. on M-6 or 25
ma. on M-5).

4-27 Adjust 2nd INTERMEDIATE AMPLIFIER

TUNING (Control E) L-9 for minimum indi-
cation on 2ND INT. AMP. PLATE CURRENT
Meter M-4 or for maximum indication on P.A. GRID
CURRENT Meter M-3 (approximately 50 ma. on
M-4 or 60 ma. on M-3).

4-28 Adjust POWER AMPLIFIER TUNING
(Control F) L-14 for minimum indication on
P.A. PLATE CURRENT Meter M-2.

4-29 1If the antenna is under 50 feet long or over 80

feet long, set ANTENNA FEED Switch S-6
to CURRENT FEED. If between 50 and 80 feet in
length, set ANTENNA FEED Switch S-6 to VOLT-
AGE FEED. (The dimensions are only approximate. )

4-30 If ANTENNA FEED Switch S-6 is in the

CURRENT FEED position, set ANTENNA
TUNING INDUCTANCE (Control K) L-13 to 0
and adjust ANTENNA TUNING CAPACITOR
(Control J) C-42 for maximum output as indicated
on ANTENNA CURRENT Meter M-1.

4-31 If the P.A. PLATE CURRENT Meter M-2

indicates over 150 milliamperes, reduce the
ANTENNA COUPLING (Control H) C-41 and
retune the antenna system as in paragraphs 4-29
and 4-30.

4-32 Set TUNE-OPERATE Switch S-9 to OPER-

ATE and adjust Rheostat R-33 until PLATE
VOLTAGE Meter M-9 indicates 3000 volts. Close
§-10 and readjust ANTENNA TUNING CAPACI-
TOR (Control J) C-42 for maximum output as
indicated on ANTENNA CURRENT Meter M-1.
At the same time, adjust ANTENNA COUPLING
(Control H) C-41, if necessary, to keep P.A. PLATE
CURRENT Meter M-2 to a value not in excess of
350 milliamperes. It may also be necessary to
slightly readjust POWER AMPLIFIER TUNING
(Control F) L-14 for minimum value on P.A.
PLATE CURRENT Meter M-2 due to antenna
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effects. Optimum efficiency is the condition giving
maximum indication on ANTENNA CURRENT
Meter M-1 with minimum indication on P.A. PLATE
CURRENT Meter M-2. Refer to Fig. 57 or Test
Data which accompanied this transmitter unit for
typical meter readings which were taken with the
TUNE-OPERATE SWITCH S$-9 on OPERATE.

4-33 NOTE: In order to resonate the antenna, it

may be necessary to try various combinations
of ANTENNA TUNING INDUCTANCE (Control
K) L-13 and CAPACITOR (Control J) C-42, or
VOLTAGE or CURRENT FEED to the antenna, to
obtain maximum output without the power amplifier
being overloaded.

4-34 When operating the transmitter on low power

with HIGH-LOW POWER Switch S-5 in the
LOW POWER position, the Radio Transmitting
Unit should be tuned as described. However, the
following exceptions must be observed: The POWER
AMPLIFIER TUNING (Control F) L-14 and the
P.A. GRID CURRENT Meter M-3 is omitted. The
ANTENNA COUPLING (Control H) C-41 is so
adjusted that the second intermediate amplifier (now
used as a final amplifier) 2ND INT. AMP. PLATE
CURRENT Meter M-4 does not exceed 150 Milli-
amperes. It is to be recalled that the upper limiting
frequency is 9050 Kcs. in the LOW POWER
position.

4-35 The PLATE VOLTAGE Meter M-9 should not

exceed 3000 volts when using either HIGH or
LOW POWER. This can be adjusted by the
PLATE VOLTAGE Rheostat R-33 on the Radio
Transmitter Unit. The 2000 volt armature of the
high voltage generator unit is used to apply plate
voltage (2100 volts maximum) to the Type 860
tubes first and second intermediate amplifier stages.
This voltage is indicated on PLATE VOLTAGE
Meter M-9 on the Radio Transmitter Unit when
TUNE-OPERATE Switch S-9 is on STEP 2. The
PLATE VOLTAGE Meter indicates the voltage which
would be applied to the plate of the Type 861 Tube
if the HIGH-LOW POWER Switch S-5A was on
HIGH POWER.

4-36 After having tuned the Radio Transmitter Unit

as described, it can be started, keyed and
stopped from a remote position by throwing the
LOCAL-REMOTE Switch S-7 to the REMOTE posi-
tion. When the remote control unit is used, the
START-STOP Switch §-8 on the Radio Transmitter
Unit must be in the START position. The Radio
Transmitter Unit can always be stopped by the local

START-STOP Switch S8-8, S-17 since this is super-
visory over the remote starting switch.

C. Routine Operation, Transmitter

4-37 Assuming that the transmitter unit has been

calibrated for all of the desired operating
frequencies and that the master oscillator heater com- -
partment is at operating temperature, routine opera-
tion may be accomplished as follows:

(a) To start and stop the equipment (assuming thas
the tuning is correct).
For local control, place LOCAL-REMOTE Switch
S-7 to LOCAL. The equipment is then started
or stopped by means of START-STOP Switch
S-8, S-17. For remote control of TBM-11
equipment, place LOCAL-REMOTE Switch S-7
in the REMOTE position. Place START-STOP
Switch 8-8 in START position. Place EMIS-
SION Switch S-405 on Modulator Unit to Voice,
CW or MCW position as desired. The equip-
ment can be controlled from a 4- or 6-wire re-
mote control unit and/or a Type CRV-23172 or
Type CRV-23211 Radiophone Unit.

(b) To Change Frequency
Return control to LOCAL point by placing
LOCAL-REMOTE Switch S-7 in LOCAL posi-
tion for the duration of tuning period.
Open TEST Key S-10.
Set TUNE-OPERATE Switch S-9 to TUNING
STEP 2.
Set Controls A to L according to calibration
chart, for the desired frequency. '
If operating conditions permit, close TEST Key
S-10 and note that P.A. PLATE CURRENT
Meter M-2 indicates between 150 and 250 ma.
Set TUNE-OPERATE Switch S-9 to OPERATE.
With key closed, all meters should indicate
normally.

(c) To Increase or Decrease Power

To decrease power, rotate generator field Rheo-
stat R-33 counterclockwise until the desired re-
duction is obtained. When phone transmission
is being used, the SPEECH GAIN Control R-401
in the Modulator Unit must be set to reduce the
gain of the Modulator Unit. Quarter power can
be obtained by this method.

To increase power rotate the generator field
Rheostat R-33 clockwise until desired power is
obtained. When phone transmission is being
used, SPEECH GAIN Control R-401 in the
Modulator must be set to increase gain. Do not
exceed 3000 volts, as indicated by PLATE
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VOLTAGE Meter M-9. If power less than
quarter normal is desired, place HIGH-LOW
POWER Switch $-5 to LOW position and set
Controls E, H, J, K, as calibrated for LOW
power. This mode of operation is available for
output frequencies between 2000 and 9050 kcs.,
for CW telegraph transmission.

D. Modulator, Operation

4-38 Although the transmitter may be operated

independently of the modulator, when they are
connected together, the mode of transmission is
selected by CW-MCW-VOICE Switch S-405, which
is located on the modulator. When the CW-MCW-
VOICE Switch §-405 is turned to either MCW or
VOICE position, a resistor is inserted in the 3000
volt plate lead to reduce the transmitter power ampli-
fier plate voltage to the proper value for modulation
(2700 V.). It is also necessary at the same time to
readjust the power amplifier output coupling, so that
approximately 70% of rated CW output power (350
Watts) is obtained at this low value of plate voltage
without modulation. Current input to the power
amplifier plates should be 270 ma. at 2700 volts
when output power is 350 Watts. CW-MCW-
VOICE Switch should be in the VOICE position and
all audio voltage from the line input to the modula-
tor should be removed before attempting this
adjustment.

Typical Meter Readings

Meter

INPUT AMPL. PLATE CURRENT Meter M-401 (ma.)
INT. AMPL. PLATE CURRENT Meter M-402 (ma.)
MODULATOR PLATE CURRENT Meter M-403 (ma.)
MODULATOR PLATE CURRENT Meter M-404 (ma.)
PERCENTAGE MODULATION Meter M-405 (%)

FILAMENT VOLTAGE Voltmeter M-406 (Volts)

4-41 Note: PERCENTAGE MODULATION Meter
M-405 is short-circuited during MCW opera-
tion and is, therefore, inoperative. When this meter
is inoperative, it does not read zero but somewhere
near mid-scale. This is the condition also with CW-
MCW-VOICE Switch §-405 in the VOICE position,
but with no carrier or modulation. When carrier is
applied with no modulation, the meter reads zero.

4-42 The Type CAY-50065-A Modulator Unit is

used as a part of a number of different equip-
ments, some of which provide vacuum tube keying.
To prevent improper operation, a warning appears

E. Placing Modulator in Operation for the First
Time
4-39 In the following it must be assumed that the
radio transmitter is connected and placed in
operation. The modulator is started simultaneously
with the transmitter by means of START-STOP
Switch S§-8. It can also be remotely started by a
similar switch on the Navy Type 23005 standard
4-wire remote control unit or Type 23146 standard
6-wire remote control unit which is located on the
operator’s desk. When Radiophone Units Navy
Type CRV-23172 or CRV-23211 are used, the trans-
mitter and modulator may also be started and stopped
from these units.

(a) MCW Operation

4-40 Turn CW-MCW-VOICE Switch S-405 on the

Modulator Unit to VOICE. Turn carrier on
with transmitter TEST Key S-10. Readjust trans-
mitter power amplifier coupling so that 70% of
normal output on CW is obtained with 270 ma. plate
input current to the power amplifier. Turn the CW-
MCW-VOICE Switch to MCW and key as desired.
MCW modulation Control R-409 has been set at
the factory for 1009 modulation and should require
no adjustment. Check meter readings per the left-
hand column of the following table:

Voice
MCW Modulation
Modulation Manual - Automatic Gain
Key Key Switch in Manual Position
Meter Up Down 0% Modulation - 100% Modulation
0 0 3 3
120 130 120 140
50 160 50 160
50 160 50 160
60 60 0 100
10 10 10 10

on the nameplate of CW-MCW-VOICE Switch S-405
that in the MCW position, vacuum tube keying
should not be used.

4-43 While it is not necessary to select special

tubes for the operation of the modulator, it is
advisable to discard those with characteristics which
through long life, abuse, or other causes differ con-
sidetably from the specification requirements of the
particular tube. In order that the distortion may be
reduced to a minimum, it is desirable that the tubes
which operate in opposite sides of the push-pull
amplifier (VT-405 and VT-406) be similar. This
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makes it desirable to select tubes of approximately
equal mutual conductance whenever this selection
may be made conveniently. In the case of the Type
803 tubes used as modulators, a check on their
similarity may be had by referring to above table.

(b) Voice Operation

4-44 Adjust radio transmitter power amplifier

coupling as described in (a) MCW. Leave
CW-MCW-VOICE Switch $-405 in VOICE position.
Remove Handset HS-401 from microphone hook.
Place CARRIER CONTROL Switch 8§-403 in
MANUAL position. Press the Press-to-Talk switch
and talk into microphone. Adjust SPEECH GAIN
Attenuator R-401 until PERCENTAGE MODULA-
TION Meter M-405 indicates that the transmitter is
being modulated. The microphone should be held
approximately one inch from the mouth and spoken
into with a normal conversation tone.

4-45 SPEECH GAIN Attenuator R-401 should be

increased only to the point sufficient to obtain
approximately 609 modulation when the syllable
“Ah” is spoken into the test microphone of Handset
HS-401. Owing to the wave shape of most speech
syllables, Meter M-405 will indicate considerable less
than 1009% modulation under ordinary operation
even though the instantaneous power values may
somewhat exceed 100% modulation.

4-46 Care should be taken to see that the Meters

M-403, M-404, and M-405 do not materially
exceed the values given in the above table during
normal operation. It is advisable not to exceed
1009% modulation during ordinary operation in order
to avoid the distortion which inevitably results from
over-modulation. ‘The most satisfactory method of
determining the exact setting for satisfactory modula-
tion is by listening to the recified radio frequency
signal locally or by obtaining reports from a distant
receiving station.

4-47 Whenever Handset HS-401 is used for modu-

lation purposes, it is necessary to press the
Press-to-Talk switch before talking. This switch
controls the transmitter carrier power through Relay
K-401 and the transmitter keying relay. It prevents
modulation or emission of any sort unless it is
pressed. Its function is duplicated by TALK Switch
S-404, which may be used instead.

4-48 When the equipment is operating satisfactorily
as adjusted above, CARRIER CONTROL
Switch S-403 should be placed in VOICE RELAY

position. R-413 should be advanced to approxi-
mately 3 on the dial. When the microphone is
spoken into, Meter M-405 and Meters M-403 and
M-404 should indicate approximately the same as in
the table Par. 4-40. Under VOICE RELAY condi-
tion, it is still necessary to press the Press-to-Talk
button or place Switch 8-404 to TALK when using
the local microphone for modulation. However,
when modulation is derived from one of the remotely
located speech input equipments, the voice relay cir-
cuit automatically puts the transmitter into operation,
and removes carrier power after modulation ceases
without any manual operations. The exact position
of R-413 for best operation may be determined by
remote reception tests as in the case of SPEECH
GAIN Attenuator R-401 above. When necessary, it
may be adjusted by observations made on a local
receiver. By adjustment of R-413, carrier can be
obtained in approximately 0.025 second after starting
to talk into the microphone. This minute fraction is
approximately the time required to pronounce the
letter “1” in the word “it”. With correct adjustment,
normal room noises in the vicinity of the microphone
should not cause the voice relay to operate, although
speaking into the microphone in normal conversa-
tional tone with the speaker’s lips one inch from the
microphone will operate the relay.

4-49 It should be remembered that with Switch

§-403 in VOICE RELAY position, radiation
occurs whenever the microphone is spoken into,
without the manual operation of any switches. When
VOICE RELAY SENSITIVITY Attenuator R-413 is
advanced toward maximum, extraneous noises near
the microphone may cause undesired transmission.
If this occurs to an objectional degree, sensitivity
should be reduced or manual operation from the
remote speech input equipment may be substituted
by changing CARRIER CONTROL Switch S$-403 to
MANUAL position. With the local microphone in
use, R-413 should be tutned up to 3 or 4 on the
dial. With remote speech iaput, it may be turned
up beyond the mid-position as far as noise conditions
will permit.

(¢) Controls

4-50 In the above description of operation of the

MCW and VOICE features of the modulator,
mention was made to the panel TALK Switch S-404.
This switch is used for the purpose of controlling
the carrier directly from the panel. It has three
positions: (1) The lower or local position which
gives sustained carrier output, (2) The upper or
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momentary position which may be used to inter-
mittently open or close the transmitter keying relay
and thereby operate like a key, and (3) The center
or OFF position, in which carrier is off. Both upper
and lower TALK positions energize the local micro-
phone when it is off the hook, and duplicate the
function of the Press-to-Talk switch. This switch

does not control carrier when Switch S-403 is in the -

VOICE RELAY position. Operation of TALK
Switch $-404 is therefore dependent upon the settings
of CARRIER CONTROL Switch 8-403 and on the
microphone hook. It is possible by means of these
various controls to obtain the following operations.

CARRIER CONTROL Switch S-403 in MANUAL
position

1. Local handset in place on hook.

(a) Control and modulate carrier from Navy
Types CW-23071-2 speech input equipments;
or Radiophone Units, Type CRV-23172 or
CRV-23211.

(b) Control carrier with panel TALK Switch
S-404 (either momentary or locked position).

2. Local handset removed from hook.

(a) Control and modulate carrier from local hand-
set (by use of Press-to-Talk button).

(b) Control carrier and energize local microphone
by operation of panel TALK Switch S-404
(either momentary ot locked position).
CARRIER CONTROL Switch §-403 in VOICE
RELAY position

1. Local handset in place on hook.

(a) Carrier controlled by proper audio level in
600 ohm modulator input circuit.

(b) Position of panel TALK Switch S-404 does
not affect operation as per (a) above.

2. Local handset removed from hook.

(a) Carrier controlled by proper audio level in
modulator input circuit (audio voltage de-
rived from local microphone; 600 ohm input
circuits from remote units opened by hook
switch.)

(b) Local microphone may be energized by opera-
tion of handset Press-to-Talk button or panel
TALK Switch S-404 in either momentary of
locked position, but carrier is controlled only
when microphone is spoken into.

(d) Antomatic Gain Operation

4-51 It is always desirable in a communication

system to utilize the available power to the
maximum of its capability. To this end, volume
controls such as R-401 are used for the purpose of
manually maintaining the percentage modulation as
high as possible for different levels of speech input.
It is sometimes desirable to accomplish the same end
automatically, to relieve the operator of the necessity
of watching the volume closely and to make the
modulated output less subject to human variables.
Automatic operation of this type is achieved through
the medium of MANUAL-AUTOMATIC GAIN
Switch 8-402, when placed to the AUTOMATIC
position.

4-52 When MANUAL-AUTOMATIC GAIN Switch

S-402 is placed to AUTOMATIC position,
automatic gain operation is effected by Tube VT-409
(Type 25Z5) in conjunction with Tubes VT-401
and VT-402. Tubes VT-401 and VT-402 are of the
so-called super control type. The gain of these tubes
is very sensitive to changes in grid bias, a fact which
makes them suited for the purpose of automatic gain
control. Audio voltage from one of the windings of
Transformer T-404 is applied through Potentiometer
R-432 to the left-hand plate of Tube VT-409. This
action increases or decreases the negative grid bias on
Tubes VT-401 and VT-402 up to the level corre-
sponding to 100% modulation of the transmitter.
From very low audio levels, up to that corresponding
to 1009 modulation of the transmitter, Tube VTI-409
acts as a compressor to increase the gain for small
signals. Thus for minus 35 DB. input, the gain is
increased approximately 17% DB. more than the
gain for zero DB. input.

4-53 Beyond 1009% modulation, Tube VT-409 acts

as a limiter. The voltage from the same
winding of Transformer T-404 is now of such a
value to override a predetermined bias on the right
hand plate of Tube VT-409. This will apply addi-
tional negative bias to the grids of Tubes VT-401 and
VT-402. A check on the operation of the automatic
gain feature is obtained as follows: Place MANUAL-
AUTOMATIC GAIN Switch S-402 to the AUTO-
MATIC position. Turn SPEECH GAIN Attepuator
R-401 to obtain minimum attenuation, or to 20 on
the dial. Now, apply a steady tone into the micro-
phone such as a whistle, starting softly and gradually
increasing in loudness uatil about 80% modulation
is shown on Meter M-405. While maintaining this
note, turn SPEECH GAIN Attenuator R-401 to 12
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on the dial. If the automatic gain is working cor-
rectly, the percentage modulation should drop to
approximately 40%. If Switch S-402 were placed to
MANUAL position, for the same gain reduction,
Meter M-405 would drop to approximately 20%.

F. Routine Operation, Modulator

4-54 After preliminary adjustments have been com-

pleted, it should not be necessary to operate
the controls except for test or for change in operating
conditions. CARRIER CONTROL Switch S-403
will be left at either one of the two control positions,
VOICE RELAY or MANUAL, depending upon
which kind of control is desired. Voice Relay K-401
in conjunction with the voice relay tube circuit,
functions entirely automatically. As in the case of
many other fully automatic devices, it may be de-
sirable at times to control the transmitter unit
manually as by a key. At such times, CARRIER
CONTROL Switch 8-403 may be placed to the
MANUAL position. Again, it may be desirable to
disconnect control from the remote speech input
equipment by removing Handset HS-401, or by
placing CARRIER CONTROL Switch S$-403 to
MANUAL and TALK Switch S-404 to OFF. This
makes it possible for the operator stationed at the
modulator to cut off any one talking at a remote
position if it is so desired. The most important
things to remember in connection with this switch
are that (1) while CARRIER CONTROL Switch
§-403 is thrown to the VOICE RELAY position, and
with power supplied to the equipments, radiation
occurs whenever sound waves enter any remotely
connected microphone without manual operation of
any switches; (2) when Switch $-403 is in the
MANUAL position, it is always necessary to energize
the carrier before speaking into a microphone, or no
transmission will be effected.

4-55 Carrier power cannot be controlled (turned on

and off) from the modulator unless transmitter
REMOTE-LOCAL Switch S-7 is in the REMOTE
position. With 4-wire control, it is impossible to
start the motor-generator set unless the controller
circuit is completed in the 4-wire Remote Control
Unit Navy Type 23005 or Radiophone Unit Navy
Type CRV-23172. Additionally, it is impossible to
check performance, during VOICE operation, from
the modulator test handset unless REMOTE LOCAL
Switch S-7 is in REMOTE position. These condi-
tions might lead to difficulties, since in REMOTE
operation the Radiophone Unit indicator lights give
the remote operator the impression that the equip-

ment is ready for operation, causing him to attempt
to use the equipment while the local operator was
meaking adjustments. This difficulty can be elimi-
nated as follows: Place REMOTE-LOCAL Switch
S-7 to LOCAL, lock transmitter TEST Key S-10 and
use modulator Handset HS-401 Press-to-Talk switch
to operate the modulator. Thus, the equipment can
be completely adjusted under LOCAL control, and
switched to REMOTE after adjustments are com-
pleted. The CARRIER ON indicator lights, on all
connected Radiophone Units, are energized whenever
the Press-to-Talk switch on any one Radiophone Unit
is pressed, even though the transmitter is under
LOCAL control, and is not available to remote
operators. However, under LOCAL control, the
POWER indicator lights on the Radiophone Units
do not light when the Press-to-Talk switches on
these units are pressed.

4-56 The modulator should always be operated with

filament voltage at the correct value of 10 volts,
Too high or too low voltage will cause damage to
vacuum tupes. Voltage may be adjusted by means
of Rheostat R-415 and is indicated on Meter M-406.

4-57 1If the equipment is operated on reduced power

it is important to readjust R-401 before return-
ing to full power operation. Otherwise, over-
modulation and the accompanying distortion will re-
sule. Meter M-405 should be watched to guard
against this.

4-58 The modulator is inoperative when the trans-

mitter is used at 75 watts output from the
intermediate amplifier, with the power amplifier not
functioning. Therefore, CW emission only is avail-
able. CW-MCW-VOICE Switch S-405 should
always be in the CW position, during this mode
of transmission.

4-59 It is unnecessary to readjust tap settings on

Resistors R-414, R-419, R-420, and R-421.
Since there is zero bias on vacuum tubes VT-405 and
VT-406 it is unnecessary to make any adjustments in
the grid circuit of these tubes. Any plate current
unbalance up to =15% is permissible and should
cause no concern. The transmitter power amplifier
plate current should be maintained at the proper
value of 270 milliamperes and the plate voltage at
2700 volts when CW-MCW-VOICE Switch S-405 is
in either the VOICE or MCW position.

4-60 All meter readings should be approximately
in accordance with the table given in Paragraph
4-40 when the equipment is in normal operation. In
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case of doubt, it is desirable to move TALK Switch
§-404 to TALK position and CARRIER CONTROL
Switch $-403 to MANUAL. Then observe that all
meter indications are normal. In doing this, care
must be taken not to interrupt conversations from the
remote speech input equipment or unnecessarily cause
interference contraty to communication regulations.

4-61 It is desirable that Meter M-405 be occassionally

observed during transmission, and R-401 ad-
justed if necessary. Before adjusting this control,
the operator should assure himself that the audio
levels from the remote speech input equipment are
correct. Approximately 0.4 milliwatt audio level is
necessary for 1009% modulation. This 0.4 milliwatt
refers to the input level to Terminals 1 and 2 of
the modulator.

4-62 The approximate performance of the Modu-
lator is given below:

Audio Input ..o 0.4 milliwatt

Filament Power ... 200 va.
From 300 Volt Screen Supply................. 75 ma.
From 40 Volt Suppressor...........c.c............ 10 ma.
2000 Volt Plate Supply.......ccoeevvveinieinn. 320 ma
From 275 Volt Exciter Supply.................. 400 ma
Output Percent Modulation...................... 100%
Output in Audio Watts to Plate of Radio

TransMItter ..oooovvveroiiiieeeeineiieneeeeens 365 watts
Output to Screens of Radio Transmitter

Power Amplifiet .........ococoeiiiiiiiiiil 10 watts
Audio Power Gain, Volume Control

Minimum .. 30 DB.
Audio Power Gain, Volume Control

Maximum  ....oooooevvviiiirieeeeeeieeeae 60 DB.
Fidelity (100 to 5000 cycles) .................. =+2 DB.
Distortion—10% at 95% Modulation

Voice Relay Start, Minimum Time

Required ......ccooooiiiiiiiiii .025 sec.
Voice Relay Stop, Maximum Time
Required .....cooooiviiiiieii 0.2 sec.

4-63 When using the local mictophone on Handset

HS-401 remember that removing this handset
from its hook disconnects the incoming 600 ohm
audio line, and disconnects any speech coming over
this line into the modulator. The volume of input
to the receiver of Handset HS-401 is controlled by
RECEIVER VOLUME Attenuator R-429 which is
mounted on the front panel.

4-64 MANUAL-AUTOMATIC GAIN Switch S-402

should be placed to the position corresponding
to the mode of operation desired; that is, to AUTO-
MATIC in case automatic gain control is desired, or
to MANUAL in case it is desired to control the gain
manually.

G. Motor-Generator and Magnetic Controller
Operation

4-65 In the following text refer to Figures 29 and

30, Dwgs. W-7300717 and W-7300716, de-

pending upon the power supply being used.

4-66 The sequence of control for applying power to

the transmitter equipment is as follows. Refer

also to paragraph 4-37.

(a) Closing power line Switch S-801, S-831, or
S-821, in the magnetic controller applies power
to the transmitter for operation of the master
oscillator heat control system. In the case of
D.C. equipments, this power is at the voltage of
the supplying line and appears at Terminals 9
and 10 on the transmitter. The power is used
for operation of the master oscillator heat control
system and the transmitter control circuit. For
A.C. equipments the power is applied to the
transmitter at Terminals 38 and 39 at the normal
voltage of the supply line. This voltage is trans-
formed to 110 volts by Transformer T-14 for
operation of the master oscillator heat control
system and for the control circuits.

(b) The master oscillator heat control system and
control circuits are protected by Fuses F-1 and
F-2. These fuses are connected in the lines
from Terminals 9 to 10 in D.C. transmitter units
and in the primary circuit of the Transformer
T-14 in the A.C. transmitter units.

(c) To start the motor-generator unit, place LOCAL-
REMOTE Switch S-7 to LOCAL and START-
STOP Switch §-8, §-17 to START. If EMER-
GENCY SWITCH S-12, Door Interiocks S-14,
S-15, S-16 and master oscillator plate overload
Relay, K-7, are all closed, operation of the
START-STOP Switch S-8, S-17 will close start-
ing Contactor K-14, K-4.

(d) Closing of Contactor K-14, K-4 energizes Con-
tactor K-19, K-9 by action of contacts K-14E,
K-4E, provided main plate overload Relay K-5 is
closed. Closing of Contactor K-14,K-4 and
Contactor K-19, K-9 takes place almost simul-
taneously, and the motor start indicator Light I-2
(Red) and the plate ON indicator Light 1-3
(Red) will light.

(e) Closing of Contactor K-i9, K-9 connects the
high voltage generator field to the terminals of
the bias generator through generator field Rheo-
stat R-33. It also connects the low volrage
generator field to these same terminals through
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Resistor R-13. In this manner, the fields of the
generators are connected across the bias generator
armature when Contactor K-14, K-4 closes.

As starting Contactor K-4 in the D.C. equipment
closes, it also completes the magnetic controller
solenoid circuit through contact K-4D, which
starts the motor-generator. In the case of an
A.C. equipment, the magnetic controller solenoid
circuit is completed when contact K-14E, of
starting Contactor K-14 closes. The controller
solenoid coil is designed for a 110 volt circuit.
Power for operating the magnetic controller
solenoid is obtained from 110 volt supply from
Transformer T-14, with the other control con-
tactors. 'The magnetic controller will function
propetly after starting contactor K-14 has closed
ptovided controller overload Relays K-862,
K-844 or K-854 are closed.

(g) After magnetic controller Solenoid K-842A-M,

K-852A-M has become energized, the action of
the D.C. equipment controller is as follows: The
main Contact K-842B, K-852B will open. It
should be noted that Interlock K-841F, K-851F of
Contactor K-841, K-851 will prevent Contactor
K-842, K-852 from becoming energized unless
Contactor K-841, K-851 is open. Interlock
K-842C, K-852C will in turn energize main
Coil K-843A, K-853A of Contactor K-843,
K-853. Its main Contact K-843B, K-853B, will
open, thereby inserting the whole starting Re-
sistor R-841, R-851 in the motor circuit. Inter-
lock contact K-843C, K-853C will close and
complete the circuit to Coil K-841A, K-851A of
line Centactor K-841, K-851. This will close
an connect the motor to the line with the start-
ing resistor in the circuit. The “make” Inter-
lock K-841E, K-851E will close and seal Con-
tactor K-841, K-851 on the line. The “break”
Interlock K-841F, K-851F will open and de-
energize contactor Coil K-842A-M, K-852A-M.
The accelerating “break” Contact K-841D,
K-851D will open and place more impedance in
series with Coil K-841A, K-851A. The coil
will not draw more current than is necessary to
keep the armature sealed once it is pulled in.
Contact K-842B, K-852B will remain open after
K-842A-M, K-852A-M is de-energized because
the holding Coil K-842A-H, K-852A-H has been
energized by a portion of the current flowing
through starting Resistor R-841, R-851. This is
done by connecting control Resistor R-842,
R-852 in parallel with the final portion of R-841,
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R-851 and then connecting holding Coil K-
842A-H in parallel with R-842, R-852. When
starting current flows through Resistor R-841,
R-851, part of this current flows through R-842,
R-852 and through Coil K-842A-H, K-852A-H.
When the motor is at rest, this current is very
large and enough flows through K-842A-H,
K-852A-H to prevent Contact K-842B, K-852B
from closing. As the motor speed increases the
current through R-841, R-851 and K-842A-H,
K-852A-H decreases. At some predetermined
motor speed, the current through K-842A-H,
K-852A-H becomes so small that the magnetic
pull is not enough to hold the contactor armature
in. The armature drops out and K-842B,
K-852B closes. The motor speed at which
K-842A-H, K-852A-H is de-energized is de-
termined by the position of the tap from K-
842A-H, K-852A-H to Resistor R-842, R-852.
When main Contact K-842B, K-852B closes, it
shorts out the first portion of R-841, R-851 and
thus completes the first step of the starting cycle.
Also, when K-842A-H, K-852A-H is de-
energized, interlock Contact K-842C, K-852C
will open, thus de-energizing main Coil K-
843A-M, K-853A-M. Contact K-843B, K-853B
will remain open after Coil K-843A-M, K-
853A-M is de-energized, because K-843A-H,
K-853A-H remains energized. Coil K-843A-H,
K-853A-H is also connected in parallel with
R-842, R-852. Since Resistor R-842, R-852 is
in parallel with the final portion of R-841,
R-851, the current in R-842, R-852 goes up
again when Contact K-842B, K-852B shorts out
the firse section of Resistor B-841, R-851. When
the current in R-842, R-852 rises, the current
in holding Coil K-843A-H, K-853A-H also rises
and Contact K-843B, K-853B remains open. At
some predetermined motor speed, the current
through K-843A-H, K-853A-H becomes so small
that the contactor armature drops out and Con-
tact K-843B, K-853B closes. When K-843B,
K-853B closes, it shorts out the second or final
step of R-841, R-851 and the motor armature is
now connected directly across the full line volt-
age. The speed at which Coil K-843A-H, K-
853A-H is de-energized is determined by the
position of the tap from K-843A-H, K-853A-H
to Resistor R-842, R-852. When Coil K-
843A-H, K-853A-H is de-energized, interlock
Contact K-843C, K-853C is opened. This con-
tact is connected in paralle]l with K-841E,
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K-851E. When Contactor K-841, K-851 was
first energized, K-841E, K-851E closed and
shorted out K-843C, K-853C and locked in Con-
tactor K-841, K-851.

(h) Interlock Contact K-842D, K-852D is connected

between Terminals T-1 and T-2 in the magnetic
controller. This contact is in series with the tube
filament supply from the slip rings on the motor.
When Contactor K-842, K-852 is energized,
K-842D, K-852D opens, thus opening the fila-
ment supply line. When K-842, K-852 is
de-energized at the end of the first step, Con-
tact K-842D, K-852D closes again and the fila-
ment supply line is closed and the filaments are
lighted. When K-842D, K-852D closes, the
motor has attained sufficient speed so that the
filament transformer will not overload the cir-
Interlock Contact K-843D, K-853D is
in series with keying relay Coil K-1A when 4-
wire control is used. When K-843, K-853 is
energized, K-843D, K-853D opens and remains
open until Contactor K-843, K-853 is de-
energized at the end of the second step. By
this time the motor has come up to full speed

cuits.

and keying is prevented until the motor has
reached proper speed.

(i) The motor will stop when START-STOP Switch

(j)

S-8, S-17 is placed in the STOP position because
one side of the line to line contactor Coil
K-841A, K-851A is opened by Contact K-4D.
Contactor K-841A, K-851 A will be de-energized
and disconnect the motor from the line. The
motor will also stop if overload Relay K-844,
K-854 trips or if the supply voltage fails. If
the overload relay has tripped, the motor cannot
be started until the relay has been reset.

For A.C. equipment, the magnetic controller is
of the ACROSS-THE-LINE type which means
that line contactor Coil K-861 is energized by
operation of the START-STOP Switch S-8, S-17
in the transmitter unit. ‘The motor is connected
directly to the supply line through Contact
K-861B, C, and D. The motor will stop when
Contactor K-861 is de-energized by operation of
START-STOP Switch S-8, S-17. It will also
stop if overload Relay K-862 trips and de-
energizes Contactor K-861 by opening Contacts
K-862C.

(k) Overload Relay K-862, will trip if the motor is

4—11

overloaded continuously 209 or more, or if the
motor is stalled. The relay has inherent time
delay features providing for tripping which is
inversely proportioned to the value of overload
current.
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V. Maintenance

A. General

5-1 Keeping the equipment in good operating con-

dition is absolutely essential to proper perform-
ance. Becoming familiar with the design of any
equipment is the first essential for obtaining optimum
performance. The following points should be ob-
served for this reason, as well as for safety reasons.

5-2 An accurate record should be kept on all vacuum
tubes. ‘This record should contain date of re-
ceipt, date placed in service, use intended, hours
operated, date of failuse and other pertinent informa-
tion. Do not allow hot tubes to chill quickly by
coming in contact with cold or moist surfaces as
breakage may result. Important information on the
care and operation of vacuum tubes will be found
under Section VIII, VACUUM TUBE DATA.

5-3 Do not adjust zero readings of the meters with

power ON. It is desirable to have a grounding
rod (insulated rod with a flexible insulated wire
fastened at one end of the rod and to ground) to
attach to circuits or parts before touching them with
the hands. ALWAYS GROUND INTERNAL
APPARATUS BEFORE TOUCHING IT, EVEN
THOUGH THE POWER SWITCH HAS BEEN
OPENED.

5-4 When servicing the units always discharge the
filter capacitors as some may be holding donger-
ous charges even though the power may not be on
the set. There ave bleeder vesistors or other circuits
across the power filter capacitors, but the additional
precantion of gromnding the filter capacitors is
essential in case the capacitors bave nor completely
discharged. When shutting down the equipment,
never reach inside any unis uniil the motor-generator
set bas stopped revolving, as dangerons porentials are
generated at all speeds. All mecessary precamtions
should be observed to prevemt injury to personnel.

5-5 The appearance of all of the units may be

maintained by carefully dusting the entire ex-
terior surface daily with a soft dry cloth. Occasionally
it may be desirable to clean the back and side shields
with a cloth that has been moistened with alcohol or
uncolored carbon tetrachloride.  When painting
within the vicinity of the equipments, cover them
with wrapping paper so that the exterior of the sets

can be kept free from globules of paint. Do not
paint over or attempt to finish exteriors of units. If
proper care is given, the original exterior finish can
be maintained throughout the life of equipment.
Molded or composition insulation, capacitor plates
and moving mechanical parts should be cleaned with
a dry cloth, care being taken that no scratching or
damage is performed during the cleaning process.
Where DRY compressed air is available, it should be
used to blow the dust from the interior of the set.

In the absence of a dry compressed air source, a hand
bellows should be used.

5-6 When cleaning, never pull or strain the wiring,

as continued movement may cause breaks which
are difficalt to locate and repair. The felt strips
between the wire clamps and the wire should be kept
in place to prevent chaffing of the wire.

5-7 Relays should be inspected regularly for rust,

noise, and condition of contacts. If the contacts
have become rough, they should be smoothed with a
jeweler’s file or crocus cloth. If badly burned they
should be replaced with spares. Rust on the magnet
armature or pole faces may cause noise and chattering
and should be removed carefully. Do not OIL OR
GREASE RELAY BEARINGS as oil will collect dirt
and introduce friction. To neglect relays or bearings
may result in serious trouble which may be difficule
to locate. For the care, operation and maintenance
of the relays, see Figs. 50 and 54.

5.8 Keying Relay K-1 should be checked regularly

to see that the contacts are clean and the keying
action is satisfactory. DO NOT ADJUST CON-
TACTS UNLESS ABSOLUTELY NECESSARY. The
contacts of the keying relay are set at the factory
with an oscillograph to produce proper keying. It
is imperative that they be left as set, unless adjust-
ment is absolutely necessary to eliminate arcing or
to correct faulty keying. The contacts then should
be adjusted as shown on Fig. 50.

5-9 Special care should be observed in keeping all

switches in good condition, keeping them clean
and with good contacts. The switch bearings should
be given an occasional drop of oil
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5-10 Slider guides and contacts on the rotating coils

should be kept clean and free from binding. A
very thin application of Vaseline may be used on the
coils to prevent roughening of the coppet.

5-11 All switches should be inspected regularly for

rust and condition of contact. It may be
occasionally necessary to slightly bend the switch
contact springs on CARRIER CONTROL Switch
S-403, Hook Switch S-401 and TALK-Switch S-404.
All contacts may require occasional cleaning with
very fine crocus cloth or a jeweler’s file. If this is
necessary, it should be followed by passing a piece
of thin, closely woven cloth between the contacts to
remove all abrasive particles. The interlock on
Switch S-405 should be kept in good condition, as
neglect will result in serious trouble which may be
difficult to locate.

5-12 The contacts of Switch S-405 should be

observed regularly to keep them in good condi-
tion. The switch bearings (not the contacts) should
be given an occasional drop of oil

5-13 If there is any evidence of salt deposits on any

of the apparatus, it should be carefully washed
out with fresh water and dried. The salt deposit
can be minimized by systematic routine interior
cleaning.

5-14 The operations of Voice Relay K-401 should

be observed at some remote receiving point to
see that no syllables are lost and that the carrier does
not drop off during continuous talk. The sensitivity
of the voice relay circuit may be increased by the
VOICE RELAY SENSITIVITY Attepuator R-413 if
necessary. Relay K-401 normally should give no
trouble and, therefore, should not require readjust-
ment. If, for any reason, the contacts do get out of
adjustment they may be readjusted as follows: By
means of normally closed stationary contacts, adjust
relays to just close with 6 ma. through coil and with
contact gap of .025 inch. Set contact gap to .025
inch by moving normally open contact. Lock con-
tacts tight.

5-15 The magnetic controller of controllers require

very little care except for inspection of con-
tactors. Roughened appearance of contacts is no
indication that good contact is not being obtained.
If the contacts become badly pitted or blackened, they
may be cleaned and smoothed with a fine file and fine
sandpaper. The copper contacts should be renewed
when the tips are burned away to the extent that
the current carrying surfaces are materially affected.

Neglect to change contact tips may cause an arC to
burn the contact screw, making it difficult to remove.
BE SURE THERE IS NO VOLTAGE ON THE
CONTROLLER WHEN SERVICING. OPEN
MAIN LINE SWITCH. Push the contactors closed
by hand to see that no friction is present and to
make sure of proper contact alignment.

5-16 The bearings of the hinge pin and armature
shaft require no lubrication. Oil quickly col-
lects dust, and unless parts are frequently cleaned,
will interfere with the operation of the contactor.
The sealing surfaces of the magnet core and armature
should be kept clean to insure proper contact.

5-17 The commutators of the motor-generator units

should be inspected occasionally to see that the
brushes are not sparking excessively and that the
commutators ate not burned or grooved. The com-
mutators must be kept clean and the brushes properly
adjusted and fitted to the curvature of the commuta-
tors. No other attention is required by the commu-
tator when it is taking on a polish and shows no
signs of wear. The commutators showld never be
lubricated. 1f they become slightly rough they may
be polished with a piece of fine sand-stone ground
to fit. In any case, the final smoothing should be
done with fine (No. 00) sandpaper. When using
paper or stone, lift the brushes, and do not replace
them until all grit is removed. CAUTION: NEVER
USE EMERY CLOTH OR EMERY PAPER ON
THE COMMUTATORS. NEVER ATTEMPT TO
MAKE REPAIRS TO COMMUTATOR AND
BRUSHES WHILE THE MACHINE IS RUNNING,
AS THE VOLTAGES ARE DANGEROUS TO
LIFE. TURN THE MOTOR-GENERATOR OVER
BY HAND. The brushes are set in position at the
factory, for best commutation. ‘This adjustment
should not be altered. New brushes should be the
same make and grade as those shipped with the
machine. When new brushes are installed, the pig-
tails should be free and flexible. Spring tension on
brushes should be adjusted for 3 to 5 pounds per
square inch.

5-18 The bearings of the motor-generator unit
should be inspected regularly to make sure that
they have proper lubrication. See paragraph 5-34.

5-19 The method of securing the motor and genera-
tors to the bedplate is by means of bolts,
screwed into tapped holes in the bedplate.
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5-20 All motor-generator units are dowelled as any

misalignment will cause excessive ripple volt-
age. Special dowel pins are used which permit the
pins to be removed from the holes. The units CAN
BE LIFTED FROM THE BEDPLATE BY REMOV-
ING THE BOLTS AND DOWEL PINS. The shafts
are designed to permir disengaging the coupling
without moving the units apart.

5-21 In order to obtain the extreme frequency

stability of which the Radio Transmitter Unit
is capable, the master oscillator unit should be kept
in excellent condition. Inspect the unit regularly to
see that the heated compartment is holding tempera-
ture correctly and the thermostat Relay K-8, K-20
functions properly. Keep the thermostat relay con-
tacts in good condition and replace them with spares
if they become badly worn. It is advisable to keep
the heater compartment up to temperature continu-
ously if possible. This prevents large variations in
temperature of all parts of the frequency control
circuit. All connections in the master oscillator unit
should be kept tight and free from corrosion or dirt.
Usually, any trouble in unstable frequency can be
traced to loose or dirty connections in the master
oscillator unit.

5-22 Calibration Reset Capacitor C-61 is Jocated in

the master oscillator heat compartment. Ad-
justment is made from the front panel of the unit
by unlocking the knurled ¥ock-nut (see Figure 1)
and inserting a long slender screwdriver in the hole
provided. The adjustment changes the capacity of a
small variable capacitor. In this manner, small
changes in dial calibration due to aging of parts or
changing of master oscillator tubes may be corrected.

5-23 Microphone supply Rectox Rectifier RX-401

is adjusted to deliver from 11 to 13.5 volts
across Capacitors C-401 and C-423. Due to the aging
of the Rectox, it may be necessary to move taps
connecting the Rectox A.C. terminals to Terminals 7
and 9 on Transformer T-408, T-410. When this is
done care should be taken so as not to impress more
than the maximum of 13.5 volts across Capacitor
C-401 when the filament voltage is adjusted to 10
volts =29, Tests for this voltage should be made
with the microphone or Handset HS-401 on the hook.

5-24 PERCENT MODULATION Meter M-405 is

a ratio meter. It has no torque spring and
consequently its indication, when no current is flow-
ing through it, is indefinite. Zero adjustment, there-
fore, is superfluous and none is provided. To
determine if the instrument is indicating correctly,

the following tests may be conducted. Disconnect
the external leads from the terminals of the instru-
ment. Pass 270 ma. of direct current from the
positive terminal through the instrument to the
negative terminal. ‘The meter should read zero.
Now, without changing the amount of direct current,
pass 191 ma. of 60 cycle current through the winding
connecting to the terminals marked A.C. The in-
strument should indicate 1009 modulation. If the

_instrument indications are substantially different from

those just cited, the instrument should be returned
to the supplier for repair, following instructions
given under contractual guarantee for the return of
defective material.

5-25 Access to all parts of the master oscillator

assembly, that may need servicing at any time,
may be obtained from the left hand side of the
Radio Transmitter Unit. This is accomplished by
removing the left hand side shield of the Radio
Transmitter Unit, the shield of the master oscillator
assembly and the heat compartment cover. All parts
of the master oscillator with the exception of doubler
circuit coupling Capacitor C-13, M.O. plate choke
grounding Capacitor C-12, doubler circuit tuning
Capacitor C-14, 1st Int. Amp. grid coupling Capacitor
C-15, doubler tank Coil L-3 and M.O. Plate Choke
1-4 are then accessible. If necessary to correct
trouble in the doubler circuit consisting of parts
C-13, C-12, C-14, C-15, 1L-3, and L-4, the master
oscillator unit should be removed from the frame
as follows:

(a) Remove the left side and rear screens on the
Radio Transmitter Unit frame. Remove the
midsection of the left back frame angle by un-
bolting it from the gussets. This frame angle is
3934 inches long and secured by four machine
screws at each end.

(b) Disconnect all connections to the unit at the
main frame terminal blocks on the bottom, front
and top. Do not overlook the grid connection
at the right side of the unit. Mark leads for
convenience in replacement.

(¢) Remove the rubber buffer pads and braces across
the left side and back of the unit.

(d) Secure a block of wood approximately 27x4”
having a length of approximately 10”.

(e) Slip this block on the frame floor so as to sup-
port the master oscillator unit. Loosen the hose
clamps between the fan and the unit.

(f) Mark the position of locknuts on turnbuckles,
tying them with a string. ‘Then, loosen the turn-
buckles as far as they will extend. The lock-
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nuts provided on the turnbuckles are set for
proper suspension and position of the master
oscillator unit and should not be moved.

(g) Reach underneath to the right hand corner of
the unit and slip a wire loop through the end
of the spring where it catches into the spring
hook. Pull the spring with the wire loop and
guide the spring out of the hook. The other
three springs can be similarly unhooked.

(h) Disconnect all the top springs from the unit.

(i) With one man grasping the master oscillator unit
at the back, and another at the front through
the tube door, gently slide the unit out through
the opening at the left side of the main frame.
The unit can be rested on the block while chang-
ing hand holds. Be careful not to damage the
fan motor.

5-26 The unit can be replaced in the main frame
by reversing the process described in Par. 5-25.

5-27 The rubber used in this equipment for shock-

mounting should be inspected regularly and
should be replaced if it becomes badly cracked. The
rubber used for the tube mountings may be replaced
by removing the mounting screws from the holders.
The rubber used for cushioning the master oscillator
unit may be replaced by first removing the unit from
the main frame, following the instructions given
above.

5-28 Mercury thermostats and mercury or spiirt

thermometers are delicate instruments which
should be handled with extreme care to avoid break-
age. In spite of such care, the ‘column may separate
while the glass is intact. In such situations, it is
usually practicable to reunite the column by placing
the instrument in a beaker of water at a temperature
of about 40°C. Then, gradually add warmer water
until the column reunites. In case of a thermostat
operating at 60°C. the final temperature of the water
in the beaker will rarely have to exceed 65° to 75°C.
After the column is reunited the instruments should
be gradually cooled and then tested for proper
operation.

5-29 Where thermostats with leads are supplied for

use or as replacements in equipment provided
with mounting clips which do not require leads, it is
preferable to cut the leads carefully rather than using
a soldering iron. The reason for such care is that
the leads are soldered to rings, on the thermostat,

constructed of copper wire and solder which in turn
connect with the platinum wires extend through the
glass to make contact with the mercury.

B. Lubrication

5-30 The tuning dial bearings, the rotating coil

bearings, variable capacitor bearings, and the
switch bearings should be lubricated at least once in
every six months with a few drops of a light penetrat-
ing oil such as a good typewriter oil.

5-31 Switch S-405 bearings should be oiled at least

once every six months with light machine oil.
Do not lubricate the bearings or contacts of Relays
K-401 or any of the other switches.

5-32 The switch contacts and blades should be lubri-

cated with a thin coat of Vaseline. DO
NOT LUBRICATE THE MASTER OSCILLATOR
RANGE SWITCH contacts S-1.

5-33 Blower Motor B-11, B-1 in the master oscillator

compartment is fitted with ball bearings and
should be greased once or twice a year, depending
upon the service, with Navy Grade 1413 medium
grease. The bearings should never be more than
two-thirds full.

5-34 The motor-generator is equipped with ball

bearings, and is shipped with sufficient grease
in the bearings to provide for six months or more
of service. Do not sctew down the grease cups
unless the bearings actually require lubrication.
Excessive grease is detrimental to ball bearings. A
hot bearing is not an indication of insufficient lubrica-
tion, but rather may be caused by an excess of grease.
Clicking bearings is an indication of insufficient
lubrication or possibly a defective bearing. At in-
tervals of about six months or more of service (for
normal operation) the bearings should be greased.
Use a high grade sodium base, clean, ball bearing
grease, similar to that supplied with the set, or Navy
Grade 14L3 Soft. When lubricating, remove beat-
ing drain plug and with set running, force in clean
grease via the grease cups until clean grease appeats
at the outlets. Allow set to operate for about fifteen
minutes and then replace drain plugs. At intervals
of about two years, the bearing caps should be re-
moved and the bearings washed out and repacked
with clean grease. KEEP GREASE AND BEAR-
INGS CLEAN, DIRT DESTROYS BALL
BEARINGS.
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C. Maintenance Schedule

5-35 A maintenance schedule, based on the follow-

ing hints, and strictly adbered to, will do much
to keep the Radio Transmitter Unit in good operat-
ing condition with a minimum of shut-down time.

(1) Daily:

a. Check all control circuits for proper operation.

b. Check and record all meter and thermometer
readings in log book.

¢. Check tuning of equipment on at least three
frequencies.

d. Dust exterior of equipment.

(2) Weekly:
a. Carefully clean entire equipment inside and
out.
b. Inspect and tighten all electrical connections.

¢. Clean and inspect all contactor and relay
contacts.

d. Clean all switch blade contacts.

(3) Monzhly:

a. Check 2ll tubes. This can be done by check-
ing the daily meter readings in the log of the
transmitter. Any gradual change in the tube
will be indiacted by a gradual change in plate
current, all other factors being constant.

The tubes in need of replacement can thereby
be attended to without series loss of power.

(4) Yearly:

a. Clean and repack the bearings of the Blower
Motor.

D. Troubles and Causes

5-36 OPERATING START-STOP SWITCH S§-8,

S-17 ON THE RADIO TRANSMITTER
UNIT DOES NOT OPERATE THE STARTING
SOLENOID. '

a. Some access door on either transmitter or modu-
lator open.

. REMOTE-LOCAL Switch S-7 in wrong position.

Overload relays not reset.

o

a0

. Power supply switch open.

o

. No line voltage, or line voltage too low.
. EMERGENCY SWITCH §-12 open.
g Fuse F-2 open.

[aal

5-37 OPERATING START-STOP SWITCH S-8,
S-17 IN THE TRANSMITTER UNIT DOES
NOT START MOTOR-GENERATOR.

a. Main line switch open.

b. Some access door on transmitter unit or modulator
unit open.

c. Magnetic controller or transmitter overload relays
not reset.

d. No line voltage, or line voltage too low.

5-38 MOTOR GENERATOR UNIT OPERATES
SATISFACTORY BUT LOW PLATE VOLT-

AGE AT RADIO TRANSMITTER UNIT OR

MODULATOR UNIT. )

a. Overload relays not reset.

b. TUNE-OPERATE Switch S-9 on transmitter in
TUNING STEP 1.

c. Open connection to motor-generator unit.
d. Fuses open in motor-generator unit.

e. Field Contactor K-9 (D.C.), or K-19 (AC.) on
transmitter not closed.

5-39 OPERATING TEST KEY CAUSES NO IN-
DICATION ON MASTER OSCILLATOR
METERS.

a. Keying Relay K-1 inoperative.

b. Dirty keying contacts.

c. No plate voltage on master oscillator.
d. Open grid leak.

e. Open screen or plate series resistor.

f. Screen by-pass or plate by-pass capacitor broken
down.

g. Open interlock circuit or range switch.

5-40 TUNING DOUBLER TUNING CIRCUIT
CAUSES EXTREME REACTION ON MAS-
TER OSCILLATOR SCREEN CURRENT AND
FREQUENCY.
a. Inaccurate setting Dial “C”. Doubler circuit tuned
to fundamental instead of harmonic frequency.

5-41 FIRST INTERMEDIATE AMPLIFIER DOES
NOT RESONATE.

a. Doubler tuning circuit improperly tuned.

b. Range Switch S-2 in wrong position.

5-42 NO FILAMENT VOLTAGE.
a. Transformer T-408, T-410 connection open.

b. Starting Contactor K-4 (D.C.), or K-14 (A.C.),
on transmitter not closed.

¢. Fuse F-401 or F-402 open.
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5-43 MODULATOR OR AMPLIFIER TUBES
OVERHEAT OR DRAW EXCESSIVE PLATE
CURRENT.

a. Bias too low.
tubes.)

(This applies only to amplifier

b. Audio input too high.
c. Amplifier grid circuits grounded.

d. Modulation Transformer T-405 or Reactor L-404
short circuited.

e. Defective tubes.

5-44 PERCENT MODULATION METER M-405
READS OVER 100%.

a. Audio input too high.

b. Antenna radiation from transmitter too low due
to non-resonance.

c. Transmitter power amplifier plate circuit open.

d. Percent Modulation Meter M-405 indicating in-
correctly.

5-45 OPERATION APPARENTLY NORMAL

BUT RECEPTION REPORTS INDICATE
AUDIO DISTORTION PARTICULARLY ON
HIGH PERCENTAGE MODULATION.

a. Off-resonant tuning of transmitter power amplifier.

b. Insufficient excitation to transmitter

amplifier.

power

¢. Overmodulation: Note that voice modulation giv-
ing 1009 modulation has an average percentage
modulation usually below 40%.

5-46 OPERATION APPARENTLY NORMAL

BUT RECEPTION REPORTS INDICATE
LOSS OF SYLLABLES OR LOSS OF CARRIER
DURING CONTINUOUS TALK.

a. VOICE RELAY SENSITIVITY Attenuator R-413
set too low.

b. Audio input too low.

c. SPEECH GAIN Attenuator R-401 set too low.
d. Defective Tube VT-408.

e. Improper contact adjustment of voice Relay K-401.

5-47 VOICE RELAY CHATTERS

a. Voice relay sensitivity Control R-413 set
too high.

b. Poor grounding of cable leads.

¢. Improper contact adjustment.

5-48 SPARK GAPS BREAK DOWN ON LESS
THAN 100% MODULATION.

a. Gap adjustment wrong. (gap should be approxi-
mately .035 inch on Transformer T-405 and .065
inch on Reactor L-404)

b. Humidity extremely high.

c. Percent Modulation Meter M-405 indicating in-
correctly.

d. Rough gap surfaces.

5-49 NOISE LEVEL HIGH WHEN USING RE-

MOTE SPEECH INPUT EQUIPMENT BUT
NORMAL WITH LOCAL TEST MICROPHONE
HS-401.

a. High room noise near remote microphone.
b. Grounded audio line.
¢. Open audio line.

d. Defective microphone,

5-50 AUDIO DISTORTION WHEN USING
LOCAL HANDSET HS-401 BUT NORMAL
WITH REMOTE SPEECH INPUT EQUIPMENT.
a. Voltage across microphone filter Capacitor C-423
low due to microphone supply Rectox RX-401
aging.
b. Defective Handset HS-401.

5-51 CIRCUITS OPERATE SATISFACTORILY,
BUT NO ANTENNA CURRENT OR
POWER AMPLIFIER LOADING.

a. Antenna circuits out of resonance.
b. Antenna shorted or open.
¢. Antenna ammeter open.

d. Auxiliary screen grid connection off of Type 861
amplifier tube.

5-52 SET OPERATES NORMALLY WHEN KEY
IS DOWN BUT AMPLIFIER TUBES DO
NOT BLOCK WHEN KEY IS UP.

a. Insufficient bias on tubes. Check brushes on bias

generator.
b. Open connection to bias generator, check fuse.
c. Defective amplifier tube,

d. Ground on keying circuit causes master oscillator
to run continuously.
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5-53 AMPLIFIER TUBE HEATS EXCESSIVELY
WHEN KEY IS CLOSED AND ANTENNA
CIRCUIT IS IN TUNE.

a. Antenna too tightly coupled.
b. Excessive plate voltage.

¢. Defective amplifier tube.

5-54 FREQUENCY HOPS OR JUMPS.

a. Defective master oscillator tube. Be sure anchored
filament type is used in the master oscillator.

b. Variable grounds around the master oscillator
circuit caused by loose box cover, loose screens, etc.

¢. Mounting screws of master oscillator tube socket
making variable contact with tube base. Tube
base SHOULD NOT be grounded.

d. Defective grid leak.

e. Loose grid connection.

f. Fluttering master oscillator plate supply voltage,
caused by dirty commutator or sticking brush.

5.55 MAGNETIC CONTROLLER OPERATES,
BUT OVERLOAD RELAY TRIPS TOO
QUICKLY.

a. Overload relay set too low.

b. On D.C. equipments, not enough current in hold-
ing coil of accelerating Contactors K-842, K-852
and K-843, K-853.

E. Circuit Checking, General

5-56 In case trouble appears to be in the interlock

circuits of the doors or switches, terminals are
provided on the transmitter terminal board which
permit circuit checking to definitely locate such
trouble. Switch Interlocks S-1C, S-9B and S-2A
which are normally connected in the keying circuit
are connected between terminals 19 and 20 of the
terminal board. This wiring provides the following
possible circuit checking.

1.
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. Test between S-18F and Terminal 13.

Test between Terminals 19 and 20. Check should
show complete short circuit (zero ohms) if Inter-
lock Switches S-1C, S-9B and S-2A are operating
properly. An open circuit would indicate one or
more of the above interlocks is open.

. Test between Terminal 20 and 6 with LOCAL-

REMOTE Switch S-7 in REMOTE position.
Check should indicate approximately 625 to 850
ohms (the value of K-1 and K-2 coils in parallel).
If the check indicates a higher resistance circuit,
K-1 or K-2 coil circuit is defective.

. Test between Terminals 12 and 13. Check should

indicate a short circuit. If check indicates an open
circuit, the trouble is due to defective door inter-
locks in the Modulator.

. Test between Terminals 15 and 16. Check should

indicate a short circuit. If check indicates an open
circuit, the trouble is due to a defective -switch
interlock on S$-405 in the Modulator.

Check
should indicate a short circuit. If check does not
indicate a short circuit, overload relay contact
K-5B is open.

. Test between Terminal 12 and Terminal 40. Door

Interlocks §-14, S-15 and S-16 and the low voltage
overload Relay K-7 contacts are in series between
these terminals. The check between these ter-
minals should show a complete short circuit {zero
ohms) if all interlocks are functioning properly.
An open circuit indicates that one or more of the
door interlocks or the Overload Relay K-7 contacts

are not completing the circuit.

5-57 In case of an emergency, temporary operation

can be obtained if interlocks are out of order

by shorting between Terminals 19 and 20 or 12
and 40,
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TABLE |

LIST OF MAJOR UNITS FOR
MODEL TBM-11 RADIO TRANSMITTING EQUIPMENT

QUANTITY
Sl S NAVY TYPE ASSEMBLY
aldf 8
> = EE SYMBOL GROUP DESIGNATION NAME OF MAJUOR UNIT DRAWING NUMBER
w0y
A1 8] %
1 1 TO 99 CAY-52217 TRANSMITTER UNIT 7502613 G1
1 1 TO 99 CAY-52218 TRANSMITTER UNIT 7502613 G2
1 1 TO 99 CAY-52171 TRANSMITTER UNIT 7502613 G3
X 201 TO 210 CAY-21682 MOTOR 7502615 L6, SH.2
XiX X 211 TO 220 CAY-21679 L.V. & BIAS GENERATOR 7502615 G1,2,3
X1X 1 X 221 TO 240 CAY-21680 HIGH VOLTAGE GENERATOR 7502615 G1,2,3
L X 241 TO 260 CAY-21681 MOTOR 7502615 L 18, SH.1
X 271 TO 290 CAY-21678 MOTOR 7502615 L5, SH.1
1 201 TO 290 CAY-21675 MOTOR GENERATOR COMPLETE 7502615 G1
1 201 TO 290 CAY-21676 MOTOR GENERATOR COMPLETE 7502615 G2
1 201 TO 290 CAY-21677 MOTOR GENERATOR COMPLETE 7502615 G3
111 1 401 TO 499 CAY-50065-A MODULATOR 7502614 @1
1 841 TO 850 CAY-211231 MAGNETIC CONTROLLER 7502882 G1
1 851 7O 860 CAY-211232 MAGNETIC CONTROLLER 7502882 G2
1 861 TQ 870 CAY-211233 MAGNETIC CONTROLLER 7502882 G4
NOTE: BOX 1 - CONTAINS TRANSMIJTER SPARE PARTS.
BOX 2 - CONTAINS MOTOR GENERATOR & MAGNETIC CONTROLLER SPARE PARTS.
BOX 3 - CONTAINS H.V. GENERATOR ARMATURE.
BOX 4 - CONTAINS L.V. GENERATOR ARMATURE.
BOX 5 - CONTAINS MODULATPR SPARE PARTS.
6 -

BOX

C

DNTA INS MOTOR A

RMATURE SPARES.
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PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM—11 RADIO TRANSMITTING EQUIPMENT

TABLE 11

SPARE PARTS

SUPPLY NAVY SPEC. | .+ SPECIAL TOL | CONTRACTOR'S QINTLTY
Tl ] Steot FUNCTION DESCRIPTION NAVY TYPE | or oRAWING | X | MFR. RATING OR | DRAWING AND [ o} & ALL SYMBOL
slaf | pesta. NUMBER NUMBER DES{@. MODIFICATION] PART NUMBER z| 8] 8 DESIGHATIONS
81a|® = N INVOLVED
>|>|™ ~
~ > wi O (o)
wlgig BLOWER MOTORS (CLASS 21) aia1gl 3
4N |
X B8-1 BLOWER MOTOR 115 v.D.C., 3000 R.P.M., 1/75 H.P. -21131B 1] s#oszhike T=7607280 P1 HE 0 | B-1
X IX B-1A BLOWER MOTOR BEARINGS FOR B=1 MOTOR 1 T-7607280 P2 14 (b jo [ B-1A
X X B-18 BLOWER MOTOR BRUSHES FOR B=1 MOTOR 1 T-7607280 P3 1| 4olko] o] B-1B
x| 8-11 BLOWER MOTOR 110 V., 60 CYCLES, 3000 R.P.M., -21130B 1] sgsht T-7607280 Ph 10 1o |1 | B=11
1/75 H.P.
X| B=11A | BLOWER MOTOR BEARINGS FOR B=11 MOTOR 1 T-7607280 PS 110 [o |4 | B-11A
CAPACITORS (CLASS 48)
X {x | X} ¢-1 M.O. TANK CAPACITOR 0.00075 MFD. 2%, 5000 VOLTS EFF. <igh77-p2 | REUBAAIZIC | 2 T-7607280 P15 1 11 1 | c-1,c-3
TEST #(5, 3.5, 2, 1), MICA, CONSTANT
CAPACITY AT 60°C
X [X[X| C=2 M.0. TANK CAPACITOR 0.003 MFD. *2%, 3000 VOLTS TEST EFF. |-ke3es-D2 | RelsaA1zIc | 2 T-7607280 P16 1 [1 |1 | ¢c-2
#(8, 6, &, 2), MICA. CONSTANT
CAPACITY AT 60°C
X (X x| ¢c-3 M.O. TANK CAPACITOR SAME AS C~1 -4ghi77-D2 1
X X x| ch M.0. FiL. BY-PASS 0.01 MFD. *10%, 1000 V. TEST, 600 V. |-48027-10 | ReELsAAli2N | 3 T-7607280 P18 115 |5 |5 | ¢c-4,C-5,0-8,C-9,C~17
CAPACITOR WORKING, MICA C-18,C~26,0-27,C~35/
C-386
X X I X] C=8 M.0. FilL. BY-PASS SAME AS C~h -18027-10 1
CAPACITOR
X {x x| c-8 M.O. SCREEN BY-PASS 0.1 MFD. %5%, 1000 V. TEST EFF., ~4eli7e-B5 | RE4BAAI3IC | 3 T-7607280 P20 1M1 11 (1 |c-6
#(18, 15, 12, 7), MICA
X X x| ¢c=7 GRID BY-PASS CAPACITOR 0.015 MFD. :zf 1500 V. TEST EFF., -hgzok-D2 | REYBAAIZIC | 2 T-7607280 P21 1 v 1 | c-7
#(12, 10, 7, B}, MICA. CONSTANT
CAPACITY AT 60°C
X X | X] C-8 M.O. FiL. BY-PASS SAME AS C-b ~48027-10 ]
CAPACITOR
X |X 1 x] c-9 M.0. FilL. BY-PASS SAME AS C-b -48027-10 1
CAPACITOR
X |X |X| C=10 M.0. SCREEN CURRENT METER| 0.006 MFD. 10%, 1000 V.D.C., TEST ~4gl10-10 | RE4GAATIZN | 3 T-7607280 P24 0 10 [0 |C-10,C11,C-23,C-2h)
BY-PASS CAPACITOR 600 V.D.C. WORKING, MICA : €-~31,C-32,C-43,C-4s)
€~50,C-51,C-52
CAPACITOR =~ SPARE FOR C10| SAME AS C~10 EXCEPT OMIT "E" BRACKET |-4gl10-10 T«7607280 P1k 116 |6 |5 ’ !
X X x| ¢c-11 M.0. PLATE CURRENT METER [ SAME AS C~10 © [ ~48%10-10
BY-PASS CAPACITOR
X X x| ¢c-12 M.0. PLATE BY-PASS 0.002 MFD., %10%, 5000 V.D.C. TEST, |[~-48037-10 | ReheaAtlizn | 3 T~7607280 P26 13 |3 |3 -12,C~16,C=25,C~33,
CAPACITOR 2500 V.D.C. WORKING, MICA C-3h,C-37

# CURRENT RATINGS AT 3000, 1000, 300, 100 KC.

P-7711758
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(CONT I NUED)
PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM~11 RADIO TRANSMITTING EQUIPMENT

SPARE PARTS
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UANTLTY
SUPPLY NAVY SPEC. : SPECIAL TOL | CONTRACTOR'S 2
;] ] ] syueoL FUNCTION DESCRIPTION NAVY TYPE | og DRAKING | & |  MFR. RATING OR | ORawinG anD QG| S) 6 ALL SYMBOL
2191 | bESIA. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER gl sl st 8 DESIGNATIONS
sl|ei® =3 I I = INVOLVED
>|>|a ~
> a1 - S
g § g CAPACITORS (CLASS U48) CONTINUED AR
XIx| x| ¢c-13 DOUBLER CIRCUIT COUPLING | .000031 MFD. MAX., 0.000006 MFD. MIN. k| mcD-35Mx T-7607280 P27 o{of{o | ¢c-13
CAPACITOR (0.0715" SPACING) VARIABLE, AIR
X {X[ X| c-14 DOUBLER CIRCUIT TUNING 0,00075 MFD. MAX., 0.000024% MFD. MIN. 5| X-750-£5 |MYCALEX INS. | T-7605863 Pk 0 0| Cc-1h
CAPACITOR VARIABLE, AIR STAIN. ST.
SHAFT. CAP
DECREASE WITH
CLOCKWISE
ROTAT{ON
X |x| x| c-18 1ST INT. GRID COUPLING 0.00007 MFD. *10%, 5000 V.D.C. TEST, | -48039-10 | REksaAli2N] 3 T-7607280 P29 111 ] c-15
CAPACI TOR 2500 V.D.C. WORKING, MICA
X |x{x| c-16 1ST INT. GRID CHOKE SAME AS C-12 -48037-10 1
BY~PASS CAPACITOR
X X |X[ C-17 1ST INT. FILAMENT BY-PASS| SAME AS C-h -48027-10
CAPACITOR
X Ix | x} c-18 1ST INT. FILAMENT BY~PASS| SAME AS C-b -4g027-10
CAPACITOR '
X Ix{x| c-19 1ST INT. SCREEN BY-PASS 0.01 MFD. t10%, 2500 V.D.C. TEST, ~48035-10 | REUBAATIZN| 3 T-7607280 P33 1{1 (1 {c=19,C-28
CAPACITOR 1200 V.D.G. WORKING, MICA
X [X | X]| c~20 1ST INT. PLATE BY-PASS 0.01 MFD. *10%, 5000 V.D.C. TEST, -kg382-10 | RekeaatlienN | 3 T-7607280 P34 11| 1{ ¢=20,C-30
CAPACITOR 2500 V.D.C. WORKING, MICA
X (X [ x| c-21 1ST (NT. AMP. TUNING 0.00045 MFU, MAX., 0.00004%5 MFD. MIN. 4| Tcb50-BW T-7607256 P3 00 [0 [ ce21
GAPACI TOR (0.08" SPACING) VARIABLE, AIR
X [X [ X| c-22 2ND (NT. AMP. GRID COUP~ | 0.00025 MFD. $10%, 5000 V.D.C. TEST, | -%8330-10 | ReMeAATIZN | 3 T-7607280 P36 1 {1 (1 | c-22
LING CAPACITOR 2500 V,D.C. WORKING, MICA
X [X [ X[ ¢-23 1ST INT. AMP. PLATE SAME AS C=-10 ~48l10-10
CURRENT METER BY-PASS
CAPACI TOR
X {x | x| c-2b 2ND |.A. GRID. CURRENT SAME AS C~10 ~4gh10-10
AMMETER BY-PASS CAPACITOR
X |X 1x] c-25 2ND INT. AMP. GRID CHOKE | SAME AS C-12 -48037-10
BY-PASS CAPACITOR
X IX 1X| c-26 2ND INT. AMP. FILAMENT SAME AS C-b ~48027-10
BY~PASS CAPACITOR
X I [ x| c-27 2ND INT. AMP. FILAMENT SAME AS C-=b ~4g027-10
BY-PASS CAPACITOR
X X |x1{ c-28 2ND INT. SCREEN BY-PASS | SAME AS (=19 -48035-10
CAPACITOR

P-~7711768
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SPARE PARTS
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QUANTITY
SUPPLY NAVY SPEC. | ¢ SPECIAL TOL | CONTRAGTOR'S T
: SYMBOL FUNCTION DESCRIPTION NAVY TYPE | O oRAWING | & | MR RATING OR | DRAWING AND Jii| Sf & ALL SYMBOL
ool ! pesia. NUMBER NUMBER DESIG. MODIFICATION| PART NUMBER 2l ala] 8 DESIGNATIONS
aolal|@ E=3 B IR e INVOLVED
. I z >) > m
> Q » wl o B
wlgle CAPACITORS (CLASS 48) CONT INUED gl A&l 3
i |«
X |X x| c-28 2ND INT. AMP. TUNING 0.00016 MFD., DOUBLE SECTION, EACH 4| TCD-320-BW| STAINLESS T-7607256 P2 olo|o ]| c-29
CAPACI TOR SECTION 0.0052 MFD., (0.08" SPACING STEEL SHAFT
ROUNDED PLATES 0.04" THICK) VARJABLE
AR
X (X x| C=30 2ND INT. AMP. PLATE SAME AS C~20 ~Ig382-10 1
BY~PASS GRPACI TOR
X X [ x| ¢c=31 2ND INT, AMP. PLATE SAME AS C~10 ~4gh10-10 1
CURRENT AMMETER BY-PASS
CAPAC]TOR
X X x| c-32 P.A. GRID CURRENT METER | SAME AS C~10 -hgh10-10 1
BY-PASS CAPACITOR
X X 1x| ¢-35 P.A. GRID BLOCKING SAME AS C-12 ~4g037-10 1
CAPACITOR
X X | x| c-3h P.A. GRID CHOKE BY-PASS SAME AS C-12 4803710 1
CAPAGITOR
X X Ix| c-35 P.A. FILAMENT BY-PASS SAME AS C-L -4go27-10 1
CAPACITOR
X X x| c-36 P.A. FILAMENT BY-PASS SAME AS C-4 -48027-10 1
CAPACITOR
X X |{X] C-37 P.A. SCREEN BY-PASS SAME AS C-12 -48037-10 1
CAPACI TOR
C-38 NOT USED
X X |x] c-39 P.A. TUNING CAPACiTOR 0.00016 MFD. DOUBLE SECTION, EACH y T-7607256 P1 oo |o | c-39
SECTION 0.00032 MFD., (0.10" SPACING
AROUNDED PLATES 0.04" THICK) VARIABLE
iR
X X |X| c-bo P.A. PLATE BY-PASS 0.0005 MFD. #5%, 7500 TEST VOLTS EFF |-b8i215.5 | rRebeaatzic | 2 T~7607280 P54 11 {1 |1 | c-bo
CAPACITOR #4, 3, 1.5, .5), MICA
X X |[x | c-b1 ANTENNA' COUPLING 0.00006 MFD., VARIABLE, AIR 1 T-760k4k452 @7 o lo lo | ¢t
CAPACITOR
X X x| c-b2 ANTENNA TUNING CAPACITOR | 0.0003 MFD. MAX., 0.000052 MFD. MiN., 5| TK=300-US |STAINLESS T-7607403 P1 o lo o {c-he
(0.23" SPACING), VARIABLE, AIR STEEL SHAFT
X IX Ix|c-b3 P.A. PLATE CURRENT METER | SAME AS C=10 ~lhghi0-10 1
BY-PASS CAPAC!TOR
X IX X} C-bh ANTENNA H.V. BLOCKING 0.004 MFD. +5%, 3000 TEST VOLTS ~ksz18-5 | REUBAAIZIC | &6 T-7607280 PS8 1 1 -
CAPACI TOR £FF #(11, 8.5, 5.5, 2.5), MICA 2 ! G-k
X |x |x]c-4s KEYING RELAY ARC SUPPRESS+q 1.0 MFD. +10%, 600 V.D.C. WORKING -48686-10 | RE13A488C 6 T-7607280 )
LAY AP 3 > H 280 P59 112 |12 11 | C-45,C-63,C-64

#CURRENT RATINGS AT 3000, 1000, 300, 100 KC.

P-7711758
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SPARE PARTS
PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL T8M=11 RADIO TRANSMITTING EQUIPMENT
UANTITY
SupPLY NAVY SPEC. | SPECIAL TOL | CONTRAGTOR'S ¢
. SYMBOL FUNCT ON DESCRIPTION NAVY TYPE | O pRAMING | & |  MFR. RATING OR | omawiNg an0  J&| Sl o ALL SYMBOL
elelo| oesie. NUMBER NUMBER DESIG. MODIFICATION| PART NUMBER 21 8lal 8 DESIGNATIONS
aial® 21 22l s INVOLVED
>j>tm ~
~~ < wl o [=)
21313 CAPACITORS (CLASS 48) CONTINUED gl al&y 3
o
X|xix c-ks FILAMENT VOLTMETER BY= SAME AS C~10 -igh10-10 1
PASS CAPACITOR
X Ix| x| c-h47 M.0. PLATE VOLTAGE 4 MFD. *10%, 1000 V.D.C. WORKING, -Uge83-10 | RE13A48EC 1| TYPE FL T-7607280 P61 IR R ! c-U7
FILTER CAPACITOR PAPER
X Ix1x| c-be BIAS FILTER CAPACITOR 6.0 MFD. %10%, 600 V.D.C. WORKING, Jigsas-10 | RE13AMesC |1 | TYPE FL T-7607280 P62 RN ERE! c-hs
PAPER
X [X | X] Cho PLATE VOLTMETER MULT|~ 0.001 MFD. 5%, 7500 TEST VOLTS EFF. | -481216-5 | REL8AAI3IC| 2 T~7607280 P63 141t c-h9
PLIER BY-PASS CAPACITOR MICA
X |x] x| c=50 | P.A. TUBE HOUR METER SAME AS C-~10 ~4gli10-10 1
BY-PASS CAPACITOR
X [X|X| c-51 BIAS VOLTMETER BY-PASS SAME AS C~10 ~4gl10-10 1
CAPACITOR
X |x | x| ¢-52 | PLATE VOLTMETER BY-PASS | SAME AS C-10 ~4gh10-10 1
CAPACITOR
X IXx[x] €-53 | 2nND INT. AMP. TANK 0.00015 MFD. %5%, 5000 TEST VOLTS -48535-5 | RELBAA132A | 6 T-7607280 P87 11 C-53
o CAPACITOR EFF., 7.5 AMPS. AT L4500 KC, 6 AMPS. 2
n AT 3000 KC, 3 AMPS. AT 1000 KC, 1.5
AMPS. AT 300 KC, 0.35 AMP. AT 100
KC., MiCA :
X [x[X{ c-s4 | P.A. TANK CAPACITOR 0.00015 MFD. £5%, 20,000 TEST VOLTS | -48534-5 | RENBAAIZZE | 6 T-7607280 P68 RN L c-5k
EFF #(5, 3.8, 2.5, 1.3), MICA
X Ix| x| ¢-55 | P.A. GRID COUPLING 0.000075 MFD. MAX., 0.000011 MFD. MIN 5 | NP-75-DS | ST.STEEL T-7607403 P4 ojolo| c-55
CAPACITOR (0.07" SPACING) VARIABLE, AIR SHAFT WITH
MYCALEX INS.
SCREW DRIVER
SLOT
X |x{X| C-56 | M.0. TANK CAPACITOR 0.000375 MFD, #2%, 5000 TEST VOLTS -4ghs1-Dz | REMBAAIZIC| 2 T-7607280 P70 11 C-56
EFF. #(4, 2.5, 1.0, 0.5), MICA .
CONSTANT CAPACITY
X x| x| c-57 | P.A. GRID CAPACITOR 0.000025 MFD. %5%, 10,000 TEST VOLTS | -48423-5 | RE13A389K | 2 T-7607280 P71 il 1 c-57
EFF. #(3, 1.0, 0.3, 0.5), MICA
X {x|{ x| c-58 | H.v. FILTER CAPACITOR gAgEMFD. £10%, 3000 V.D.C. WORKING | ~48685-10 | RE13AkBEC | 1 | TYPE FL T~7607280 P72 UERENE! C-58,C~65
R
X] C=59 | BLOWER MOTOR STARTING 2.0 MFD., 600 V.D.C. WORKING, PAPER | ~48687-10 | RE13A488C | 7 | TJ~602C T-7607281 P73 1olo |1 c-59
CAPACITOR
X 1X| Xl €-60 | THERMOSTAT RELAY SPARK 0.5 MFD. $10%, 400 V,D.C. WORKING, -48205-A10] RE13A4EBC | 6 T-7607281 P74 11l C=-60
SUPPRESSOR CAPACITOR PAPER 7 | DYR=6050
%] X| x| C-81 | GCALIBRATION RESET 0.000002 MFD., VARIABLE, AIR 1 M~-7405hi0 G-1 ofo jo o | c-61
CAPACITOR
# CURRENT RATINGS AT 3000, 1000, 300, 100 KC.
P-7711758
T - - -
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PARTS AND SPARE

TABLE 1+ (CONTINUED)

PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM-11 RADIO TRANSMITTING EQUIPMENT

SPARE PARTS

ANTITY
SUPPLY NAVY SPEC. | " SPECIAL TOL | CONTRAGTOR'S . Qlf s
T sywsoL FUNGT 10N DESCRIPTION NAVY TYPE | o DRAWING | i FR. RATING OR | DRAWING ‘AnD  Juwl &} &| ALL SYMBOL
oot besia. NUMBER NUMBER DESIG. MODIFICATION| PART NUMBER 2l 8lasl 8 DESIGNATIONS
alal® 20 22l s INVOLVED
. I = > -
> |=> ¢ ™~
3 HEEE:
21219 CAPACITORS (CLASS 48) CONTINUED HEIEE
aBisBL d
X1 X! X C-62 | COMPENSATING CAPACITOR 0.00001 MFD. VARIABLE, AR 1 K-7810264 G=3 ojolol c-s2
% | x C-63 | BLOWER MOTOR BY-PASS SAME AS C-is -48686-10 1
CAPACITOR
X | X C-64 | BLOWER MOTOR BY-PASS SAME AS C-l5 lg686-10 1
CAPACITOR
XX X{ C€=65 | H.V. FILTER CAPACITOR SAME AS C-58 Jig665-10 1
X |X| X| C~=86 | H.V. R.F. BY-PASS 0.0001 MFD, %5%, 7500 ¥.D.C. TEST -hg1214-5 | REWGAAIBIC| 2 T~7607281 P8O 1 101 C-66
CAPACI TOR VOLTS EFF. #(1.3,.5, .3, .1) MICA
X |X| X| C-67 | P.A. SCREEN BY~PASS 0.0001 MFD. #10%, 5000 V.D.C. TEST, | -48001-10 | Rehsaalian| 3 T-7607281 P81 11141 c~87
CAPACITOR 2500 V.D.C. WORKING
X X} X] €-68 | FREQUENCY METER R.F. SPECIAL ADJUSTMENT BAND ON CERAMIC 1 M-7407390 G1 ojojo}| c-68
COUPLING CAPACI TOR INSULATORS
X {x| x| c-401 | MICROPHONE FILTER 500 MFD. +100%,-10%, 15 VOLTS, -4g3ko RE13ASMOA | 2 T~7606286 P1 5lzla |z | c-ho1,c-h17,c-b18,
CAPACITOR ELECTROLYTIC c-liz3
X {x| x| c-hoz | BY-PASS CAPACITOR 0.1 MFD., 210%, 600 V.D.C. WORKING, |~48197-A10] RE13AkssC |2 T-7606286 P2 50111 |1 c-402,c-lzk
PAPER
X |X|X{ C-403 | BY-PASS CAPACITOR 1.0 MFD. %104, 400 V.D.C. TEST, 200 | -482063-10| RE13Ak88C | 2 T-7605848 P27 52 |2 |2 c-ho3,c-406,C-415
V.D.C. WORKING, PAPER I c-lzz
X {X1X| c-hOk | METER BY~PASS CAPACITOR | SAME AS C~10 ~hghto-10 513 |3 |3 C-hok, c-lo7,c-bog,
Cc-410,C-413,c-k16
X IX | X] C-%05 | TONE OSCILLATOR CAPACITOR| 0.025 MFD. $10%, 1000 V. TEST, 400 |-48591-10 | REbeAAT1ZN | 2 T-7606286 P5 511 |1 c-4os,c-412
VOLTS WORKING
X| C€-4%06 | BY-PASS CAPACITOR SAME AS C-403 -482063 5
C-407 | METER BY-PASS CAPACITOR SAME AS C=10 -kgh10-10 | 3
X |x €-408 | MODULATOR COUPLING 2 MFD. £10%, 3000 V.D.C. WORKING, ~Lgs26 RE13AkE8C |1 | TYPE FL T~7606286 P8 5111 I c-kos,c-b11
CAPACITOR PAPER
X {x I x| c-hog | METER BY-PASS CAPACITOR | SAME AS C-10 -Lgh10-10 Is
X X C-410 | METER BY-PASS CAPACITOR SAME AS C-10 ~48l10-10 5
X |X I X] Cc-411 | MODULATOR PLATE BY-PASS | SAME AS C-los -hes26 5
CAPACITOR
X X| C-h12 | MODULATOR METER CAPACITOR| SAME AS C-405 -lgs91-10 5
X [X [X| C-B13 | METER BY-PASS CAPACITOR | SAME AS C-10 EXCEPT MTG. BRACKETS ~hgh10-10 T-7606233 P29 5
OMITTED

P-7711758
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PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM-11 RADIO TRANSMITTING EQUIPMENT

SPARE PARTS

UANTITY

SuPPLY NAVY SPEC. | - SPECIAL TOL | CONTRAGTOR'S Q. !

T svusoL FUNGT 0N DESCRIETION NAVY TYPE ) o oRawING | & | MFR. AATING 0R | SRAWiNG anD Q&) S] S ALL SYMBOL
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slald 21 C el s INYOLYED
. LN s -4 > > (2]
> > 2 > (o3 el 3
©la|d CAPACITORS (CLASS L48) CONTINUED glalel s
~N i e
X iX|X] c-B1d | VOICE RELAY GRID .02 MFD. *10%, 1000 V.D.C. TEST, 600 | -hek2s-10 | REbBAATIZN | 2 T-7606286 P14 sit1l1 C-hih

CAPAC | TOR V.D.C. WORKING
X {X|X[ c-415 | BY-PASS CAPACITOR SAME AS C-lo03 -La2083~10 5
X |X x| c-k16 | METER BY~-PASS CAPACITOR SAME AS C=10 ~Lgl10-10 5
X |X|X| C-B17 | FILTER CAPACITOR SAME AS C-b01 =lig3ko 5
X I1X | X] c-b18 | FILTER CAPACITOR SAME AS C-h01 ~4g3ho S
X |X x| c¢c-Bi9 | BY-PASS CAPACITOR 8 MFD. 110%, 1200 V.D.C. TEST, 600 V | -4s1171-10] RE13AME88C |2 T-7605848 P2k 511 11 |1 c-%19
D.C. WORKING, PAPER
X IX 1X] C-420 | SCREEN COUPLING CAPACITOR| 2 MFD. £10%, 600 V.D.C. WORKING, -48687-10 | RE1ZAMBEC |1 | TYPE FL T-7605848 P25 s 11 |1 {1 c-lzo
PAPER S#1173042
X [X [X]| c-h21 | BY-PASS CAPACITOR SAME AS C-l20 -k8687~10
X |X [X| c-422 | BY-PASS CAPACITOR SAME AS C~b03 -482063-10
X X |X| C-423 | FILTER CAPACITOR SAME AS C-b01 ~i83ho
X |x{x] c-hel | BY-PASS CAPACITOR SAME AS C-402 -Lg197-410 5
X {X|X] C-l25 | GAP SHUNT CAPACITOR 0.0005 MFD. +10%, 5000 V.D.C. TEST, | ~481170-10 2 T-7606233 P30 00 jo | c-hzs5,c-lbzs
2500 V.D.C, WORKING, MICA
CAPACITOR SPARE FOR C-425| SAME AS C-l25, EXCEPT OMIT "g" -481170-10 511 {1 |1
BRACKET
X |X 1 X] €428 | GAP SHUNT CAPACITOR SAME AS C-l425 -481170-10 5
MISCELLANEOUS (CLASS 10)
X [x1x] E£<211 | H.v. BRUSH BRUSH, MORGANITE #M6165, USED ON 1 | S#133015 33m)~706 PS5 2 |60{60{60| E£-211,f~221
1000 V. GENERATOR
X [X |X] E€=212 | L.V. BRUSH BRUSH, STACKPOLE, WL~27 USED ON 275 1 | S#1133016 33a)=706 P56 20{20{20] E-212
V. GENERATOR
X {X | X| E=213 | SHUNT AND SERIES COiLS USED ON 1000/275 V. GENERATOR 1 L-372L53 222 |2 E-243
X |X} x| E-21% | BRUSH HOLDER USED ON 1000/275 V. GENERATOR 1 ] S#12h399 33-J-176 P37 22 (2 {e E-214,£-224
T0 42, 52, 53
X | X1 X{ E-214A| BRUSH HOLDER SPRING USED ON 1000/275 V. GENERATOR 1 | S#s8ligoss 33.3-176 Ph2 2133 |3 £-21kA,E-22k4,
£-2k6A,E~2474
E-276A,E-277A
X IX | X} €£-215A| BRUSH HOLDER INSULATOR USED ON 1000/275 V. GENERATOR 8 33-J-176 P43 2 11611616 E~2154 ,E-225A
X IX | X] E-2158| FIBER WASHER USED ON 1000/275 V. GENERATOR 1 33-J~176 P54 §2 (32(32(32] £~-2158,E-225B
(BRUSH HOLDER INSULATION)
P-7711758
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glels MISCELLANEQUS (CLASS 10) CONTINUED IR R
lwB 1SR 4
£-216
X X [ x| E-217 L.V. GENERATOR ARMATURE 1000 VOLTS, 0.075 VOLTS, 0.92 AMPS. ] 33-J-176 P120 B4 {1 | 1] 1| g-217
E-218
TO NOT USED
£-220
X X IX|e-221 BRUSHES SAME AS E=211 2 -
X IX IX|E=222 | SHUNT & SERIES COILS UNSED ON 2000/3000 V. GENERATOR 1 Le372452 2| 2 2| 2| E~222
X X [X | &~223 | COMPOUND COMMUTATING COIL| USED ON 2000/3000 V. GENERATOR 1 L-372452 2| 2} 2} 2] €-223
X X |X]€-224 | BRUSH HOLDER SAME AS E-214 2
X X [X|E-224A | BRUSH HOLDER SPRING SAME AS E~21hA 2
X X |X | E-225A | ISOLANTITE INSULATOR SAME AS E~215A 2
X K |X | £-2258 | FIBER WASHER SAME AS E-2158 2
E-226 | NOT USED
E-227 | NOT USED
X X |X| E-228 | H.V. GENERATOR ARMATURE 2000 VOLTS, 0.75 AMP., 3000 VOLTS 1 33-J~174 P33 3 1] 1| 1| €228
0.35 AMP.
X £-2h1 D.C. BRUSHES STACKPOLE WL-27, USED ON 230 V.D.C. 1 | sgnz2 33-j~178 P70 2| ofso| o} e-2ki
MOTOR
X E-2h2 A.C. BRUSHES STACKPOLE WL-27, USED ON 230 V.D.C. 1 | s#133017 33.0~178 Ph2 ziko|ko| o | £-242,e-272
MOTOR
X £-243 COMMUTATING FIELD COILS USED ON 230 V.D.C. MOTOR i L-367854 2 0] 2| 0] €-2k3
X £-244 | SHUNT FIELD COILS USED ON 230 V.D.C. MOTOR 1 L-367854 2| o| 2| of g~24k
X £-245 | D.C. BRUSH HOLDER USED ON 230 V.D.C. MOTOR 1 | s#7178h 33-J-178 P122 2| 0] 2] 0| £-2k5
X E-245A | D.C. BRUSH HOLDER SPRING | USED ON 230 V.D.C. MOTOR 1 | sges2836 33-J=178 P74 2, 3] 3} 0| E-245A,E-275A
b3 E-2ls A.C. BRUSH HOLDER R.H. USED ON 230 V.D.C. MOTOR 1 | s#riaky 33-J«178 P120 2| 2| 2| of e-2k6,E.276
X E~246A | A.C. BRUSH HOLDER SPRING | SAME AS E-21hA 2
X £-247 | A.C. BRUSH HOLDER L.H. USED ON 230 V.D.C. MOTOR 1 | s#12ks 33.)-178 P121 2| o] 2| 0f E-247,E277
X E-247A | A.C. BRUSH HOLDER SPRING | SAME AS E-21hA 2
X E-2k8 | D.C. BRUSH HOLDER ROD USED ON 230 V.D.C. MOTOR 1 33--178 Pek,pesf 2| of 1] o] e-2ks
INSULATION P113 SET
b3 £-249 | A.C. BRUSH HOLDER ROD USED ON 230 V.D.C. MOTOR 1 33~~178 P56 TO § 2| O 1| 0 E-2k9
INSULAT I1ON PSS sel
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=AERE MISCELLANEOUS (CLASS 10) CONTINUED AR B I
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X £-250 | MOTOR ARMATURE 230 VOLTS, 22 AMPS. D.C., 162 VOLTS 1 33-4-~178 P117 B6|o |1 ]o | E-250
3.3 AMPS. A.C.
X E-271 | D.C. BRUSHES USED ON 115 V.D.C. MOTOR 1 | sgo16415 33J~180 P70 2|80lojo | e-271
X £-272 | A.C. BRUSHES SAME AS E-242 2
£-273 | NOT USED )
£-274 | NOT USED
X £-275A] D.C. BRUSH HOLDER SPRING SAME AS E-2l5A 2
X E-276 | A.C. BRUSH HOLDER R.H. SAME AS E-246 2
X E-276A| A.C. BRUSH HOLDER SPRING | SAME AS E~21Y4A k2
X £-277 | A.C. BRUSH HOLDER L.H. SAME AS E-247 2
X E-277A} A.C. BRUSH HOLDER SPRING | SAME AS £-21kA 2
X E-278 | D.C. BRUSH HOLDER ROD INS| USED ON 115 V.D.C. MOTOR 1 33-J-180 Pel, 21| 0| o] e-278
k P65, P113 BET
X E~279 | A.C. BRUSH HOLDER INSULAT1 USED ON 115 V.D.C. MOTOR 1 B3~J~180 P56, 2110 |0} E-279
iON TO P59 %ET
£-280 | NOT USED
X E-281 | COMMUTATING FIELD COILS | USED ON 115 V.D.C. MOTOR 1 L-367855 2 |2 {00 E-281
X £-282 | SHUNT FIELD COILS USED ON 115 V.D.C. MOTOR 1 L-367855 2izjolo E-282
X £-283 | D.C. BRUSH HOLDER USED ON 115 V.D.C. MOTOR 1| s#&71765 33-y-180 P122 f§2 {2 | 0}lo0| E£-283
X £-284 | MOTOR ARMATURE 115 VOLTS, 4k AMPS D.C., 81 VOLTS, 1 33-J-180 P117 6{110[0]| E-284
6.6 AMPS A.C.
FUSES (CLASS 28)
X{x} Fa CONTROL CIRCUIT FUSE 6 AMPS., 250 VOLTS, NON-RENEWABLE 17-F-2G 9 T~7607281 P89 1 {10{10|10] F=1,F2
X (X |Ix] F=2 CONTROL CIRCUIT FUSE SAME AS F-1 1
X| F=13 | FILAMENT CIRCUIT FUSE 6 AMPS.,600 VOLTS, NON-RENEWABLE 17-F-26 9 T-7607281 P93 110] lo| Fa13,Fa1d
X| F-14% | FILAMENT CIRCUIT FUSE SAME AS F=13 1
X X | x| F=211 | LOW VOLTAGE GENERATOR 0.25 AMP., 5000 VOLTS, NON-RENEWABLE 10| #3022¢ 33~J~176 P66 E i1o0f10f{10{ r-211
FUSE ¢
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1812 FUSES (CLASS 10) CONTINUED o] Mol <
BB E
X [ X| X| F-212 | LOW VOLTAGE GENERATOR 3 AMPS., 250 VOLTS, NON~RENEWABLE 17-F=2 11| S#37155 33-J-176 P8Y 2 | 10/ 10|10{ F-212,F-401,F-b02
FUSE
X |X]X{ F-221 | HIGH VOLTAGE GENERATOR 1 AMP., 5000 VOLTS, NON=-RENEWABLE 10| #3025¢C 33~J-174 P92 2 | 10| 10|10| F-221
FUSE
X Ix| x| F-222 | HIGH VOLTAGE GENERATOR 2 AMPS., 5000 VOLTS, NON-RENEWABLE 10| #3026C 33-J-174 P93 2 |10l 10]10] F-222
FUSE
X | x| x| F-401 | FiL. & CONTROL CIRCUIT SAME AS F-212 2
FUSE :
X ix| x| F-4o2 | FiL. & CONTROL CIRCUIT SAME AS F-212 2
FUSE
X F-841 | CONTROL FUSE 10 AMPS., 250 VOLTS, NON-RENEWABLE 9 | S#37160 ks ~406 P10 2 | 10| 10 10| F-gl1,F-851,F-861
X F~851 | CONTROL FUSE SAME AS F-841 2
x| F-861 | CONTROL FUSE SAME AS F-g41 2
HANDSET (CLASS 51)
X |X|X| HS-401| HANDSET COMB INAT [ON MICROPHONE AND RECEIVER | ~51050 12 P-7707248 G1 0 {0 |0 | Hs-ho1
MISCELLANEQUS (CLASS 10)
X XX 1-1A BIAS INDICATOR LAMP LiGHT RECEPTACLE 1 S#6673288 T~7607281 P102 010 |0 1-1A 1=bA
X {X|X| 1-1B BULB 18 VOLTS, 0.11 AMPS. T5-51 11 sgshokrh T-7607281 P103 J1 15 |5 |5 1-18, | ~2B, | =3B,
{-lB, | -58B, | -68
X 1=1B, 1 =3B, | ~4B
1-5B, | -6B
X X 1-1B, 1 ~2B, 1 =3B,
1-4B, | -58
X [X x| 1=1C LENS GREEN 1 | s#sholes T-7607281 Piok K1 {1 |1 |1 1-1C
X X| 1-2A | M.G. INDICATOR LAMP LIGHT RECEPTACLE, 1200 OHMS RESIST- 1 | s#8673278 7-7607281 P105s [ {2 |1 |2 =28, | -3A, | ~5A
ANCE WITH MOUNTING X X |_§A'|-3A'l-5A
x| |x| 128 |BuB SAME AS 1-1B 4 1 1-3A,1-5A
Xi 1-2C | LENS RED 1 | s#sholes T-7607281 P107 1 2 |2 |2 | 1-2C,|-3C, |-6C
X X 1-2C, 1=3C
X 1=3C, i -6C
X Ix x| 1=32 | PLATE VOLTAGE INDICATOR | SAME AS |-2A 1
LAMP
X X 1-38 | BULB SAME AS |-1B TS-51 :
X [x 1-3C | LENS SAME AS |-2C, RED ]
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X 1XiX {~hA INDICATOR LAMP SAME AS I~1A o 0 @
g1 0j0
X Ix|x| i-48 | BULB SAME AS |-1B TS=51
X IX x| t-hc LENS CLEAR S#shol70 T-7607281 P113 1] 1] 1=k
X |X x| 1-54 | M.O. HEATER INDICATOR SAME AS §-2A
LAMP
X JX X §-5B BULB SAME 'AS 1-1B TS-51
1-5C LENS AMBER S#sloli7z T-7607281 P116 1-5C
1-6A | M.G. INDICATOR LAMP LIGHT RECEPTACLE, 2600 OHMS WITH S#8673258 T~7607281 P120 1-6A
MOUNT ING
1-6B | BULB SAME AS 1-1B TS-51
i-6C | LENS SAME AS |~-2C, RED
1-401A mge VOLTAGE INDICATOR | SAME AS |-2A 1-4014, 1 -403A
1-401B | LENS SAME AS 1~-2C, RED 2 | 1-401B, I -403B
1-ko1c | BULB SAME AS |-1B TS-51 1-bo1¢, 1-bozc, 1 ~Lo3C]
X X 1-402A | BIAS VOLTAGE INDICATOR SAME AS |-6A 5 1-ho2a
LAMP
X X x| 1-402B | LENS SAME AS |~1C, GREEN 5 1 -4o2B
X K |x| 1-hozc |BULB SAME AS 1-1B TS~51 5
X [X [X{ 1~403A | START INDICATOR LIGHT SAME AS (-2A 5
X x| 1-403B | LENS SAME AS |-2C, RED 5
X x| 1-ho3c | BULB SAME AS 1-1B 5
JACKS (CLASS kg)
J=1 FREQUENCY METER PHONE JACK dﬁCK ?N? CUP ASSEMBLY (iINCLUDES -hg110 T-7607281 Pi2k J=1
-49021A
JACK ONLY, TWO CIRCUIT NORMALLY =ligoz 1A
CLOSED
RELAYS AND CONTACTORS (CLASS 29)
K1 KEYING RELAY D.P.S5.T., PLUS S.P.D.T., TWO BREAKS |~-29169 T-7604741 G2 K1
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>1>1e x| wlol S
©igie RELAYS AND CONTACTORS (CLASS 29) CONTINUED 21 al&t 3
oy |9
X {XE X! KelA | COIL, FOR RELAY K-1 13,200 TURNS OF #34% WIRE, 0.1 AMP. 1 P-7703524 G13 a1 1y K-1A
%15 AT 75 V.D.C. (50 TO 100 V. RANGE)
X X 1X| K-1B CONTACT - STATIONARY FOR RELAY K~1 1 | S#867059 11-7604479 G3 e % | 4| K-1B,K=-1E
X X IX| K-1B | CONTACT ~ MOVING FOR RELAY K=1 1 P-770589% Gi 1 4 4| 4| K-1B,K-1E
X |X |X{ K=1C | CONTACT - STATIONARY FOR RELAY K-1 1 | S#867058 T-7604479 G2 | 4141 %) k-1c,k-10
X X ]X| K=1C | CONTACT - MOVING FOR RELAY K~1 1 M-7ho6884 G1 1 b L | K=1C,K=-1D
X |X 1X| K~1D | CONTACT - STATIONARY SAME AS K-1C, STA. 1
X |X |X| K«1D | CONTACT - MOVING SAME AS K-1C, MOV. 1
X X [X| K-1E | CONTACT ~ STATIONARY SAME AS K-1B, STA. 1
X [X |X| K=1E | CONTACT - MOVING SAME AS K-1B, MOV. 1
X X 1X] Ke2 COMPENSATOR RELAY $.P.D.T., SINGLE BREAK PER CIRCUIT -29058 14 ] exa-2119 T-7607281 P139 o|ofo} k-2
0.005 AMP. AT 50 VOLTS D.C. NORMALLY
OPERATES AT 75 V.D.C. £20% WITH 5000
OHMS SERIES RESISTOR
X X IX| Ke2A | COIL FOR RELAY K=2 2+225Aémg% 5ODVéD.gé0;FST$LLEOggER- 14 | TvPE Vv T-7607281 P14o Q1| 1|1 |1 | K-2A
3 .D.C. H
OHMS SERIES RESISTOR, D.C. RESISTANCE
10, 000 OHMS
X X {X | K-28 CONTACT ~ STATIONARY 2 AMPS. AT 110 V.A.C. 14 | geosh T-7607281 P14] 14|44 | K-2B,K-88B,K-208
X | X K-2B, K-208
X K-2B,K-88
X K (X | K-2B | CONTACT = MOVING & SPRING | 2 AMPS. AT 110 V.A.C. 14 {geon [T-7607281 pik2 T{4% |4 4| Ke2B,K-8B,K-208
X | X K=-28,K~20B
X K-2B,K-8B
K-3 NOT USED
X X K=l MAIN STARTING RELAY 4 p.S.T., DOUBLE BREAK, 3 POLES NOR- |-29064 1 | TYPE 5-FN 9-A-3882 L-2 0] 0]0] K-k
MALLY OPEN, 1 POLE NORMALLY CLOSED S#1264017A
X X K-HA | COIL FOR RELAY K-4 sogo TURNS ﬁ%ﬁ D.C.C. WIRE, D.C. 1 | S#s97943 9-A-3882 P38 1 1{110] k-lx
RESISTANCE 34l OHMS
X [X K-4B | CONTACT - STATIONARY % AMPS. AT 220 VOLTS 1 | s#s976hl 9-A-3882 P5 Tl bl Kb, k4G, K-kD,
K=8B,K=-9C,K=148
K=13G,K-14D, k-1hE,
K-14F, K-19B,K-19C
x| x K~4B,K-LC, K-4D,
K=98, K~9C
X K~148,K-14C, K~14D|
K-14E,K-14F, K198
K-19C
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wlo|d RELAYS AND GONTACTORS (CLASS 29) CONTINUED i 38t e
=B LE A X
X {x K-4B | CONTACT - MOVING 5 AMPS, AT 220 VOLTS 1 | s#e97622 9-A~3882 P} 1| B 4 #| xklB,K-bC,K-kD,
K=9B,K=9C, K=148
K-118, K-1hp, K-1kE,
K=14F, K-19B8,K~19C
XX K-48,K-4C,K-4D,
K-98,K-9C
X K~148, K~14C,K-140)
KeT4€,K-14F,K~198
K-19C
X {x K-bC CONTACT - STATIONARY SAME AS K~-4B, STA. 1
1
X |x K-UC | CONTACT = MOVING SAME AS K-4B, MOV. i
X X K-4D | CONTACT - STATIONARY SAME AS K-UB, STA. 1
X % K=4p CONTACT = MOVING SAME AS K-LB, MOV. 1
XX [X] K-5 H.V. OVERLOAD RELAY $.P.S.T., ONE BREAK PER CIRCUIT, NOR=-| -29195 1 [ s#1sko31 P-7710114 P3 0{ 0] 0] K-5
MALLY CLOSED, SLOW ACTION, MANUAL TYPE MN
RESET, 0.75 TO 3 AMPS. OPERATING
RANGE
T
S1% X [X] K-BA | COIL FOR RELAY K-5 OPERATING RANGE 0.75 TO 3 AMPS. D.C. 1 | s#116hoze 11111 1] k-84
RESISTANCE 1.6 OHMS
X X IX| K~58 | CONTACT - STATIONARY FOE RELAY K-5, 0.5 AMP. 230 V.A.C. OR 1 | s#zoz083 1 4] 4| 4| K-5B,K-7B
D.C.
X X IX| K-B8 | CONTACT - MOVING FOR RELAY K=5, 0.5 AMP. 230 V.A.C. OR 1 | 5#1202082 1 B4 4| K-5B,K~TB
D.C.
K-6 NOT USED
X X [X]| Ke7 LOW VOLTAGE OVERLOAD 5.P.S.T., ONE BREAK PER CIRCUIT, NOR-|~29196 1 | s#ishoze P-771011k4 P1 0{0]|0| K7
RELAY MALLY GLOSED, ©.15 TO 0.6 AMP. OPER~ TYPE MN
ATING RANGE
X (X [X| K«7A | COIL FOR RELAY K=7 OPERAT ING RANGE 0.15 TO 0.6 AMP. D.C. 1 | s#1skoze il 1]1] Ke7p
RESISTANCE 42 ohMS
X IX [X| K=7B | CONTACT - STATIONARY SAME AS K~5B, STA. 1
X |X [X| K=7B | CONTACT - MOVING SAME AS K-58, MOV. 1
x| K-8 THERMOSTAT RELAY S.P.S.T., ONE BREAK PER CIRCUIT 14 -
NORMALLY’ CLOSED ! T-7609921 P5 ololo} k-8
X| K-BA | COIL FOR RELAY K-8 11 V.A.C. +10%, FOR RELAY CX=2120 14 ] coiL T-7607282 P163 1]oj0]1) Kesa
TYPE AB
X | K=8B | CONTACT - STATIONARY SAME AS Ke2B, STA. 1
x| K-88 CONTACT = MOVING SAME AS K-2B, MOV. 1
P-7711758
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E 219 RELAYS AND CONTACTORS (CLASS 29) CONTINUED 2l o1&} 3

R
X X K~9 FIELD CIRCUIT RELAY D.P.S.T., TWO BREAKS PER CIRCUIT, 29062 IS#126L4016A 9-A~3882 L1 olofo|Kkes
NORMALLY OPEN TYPE SFN
X X K-9A | COIL FOR RELAY K-9 12000 TURNS #33 WIRE, D.C. RESISTANCE SH875799 9-A-3882 P37 11 1]11]0 (K94
1375 OHMS
X |x K-98 | CONTACT < STAT)JONARY SAME AS K-4B, STA. 1
XX K-9B | CONTACT ~ MOVING SAME AS K-UB, MOV. 1
X X K=9C | CONTACT = STATIONARY SAME AS K~lB, STA. 1
X X K=8C | CONTACT = MOV ING SAME AS K-UB, MOV. 1
K-10 TO|[ NOT USED
K«13
X | K-l% |MAIN STARTING RELAY 3 P.D.T., THREE MAKE AND TWO BREAK, -29129 S#1289091 9-A-3882 L11 010 |0 |K-1k
THREE POLES NORMALLY OPEN, AND TWO TYPE FN
POLES NORMALLY CLOSED, 60 VOLTS, 60
CYCLE
X | K-ThA [COIL FOR RELAY K-1} 60 VOLTS, 60 CYCLE, 3 OHMS D.C. S#1128913 T-7607282 P173 J1 10 |0 |1 |K-14a
X | K=14B |CONTACT - STATIONARY SAME AS K-UB, STA. 1
X | K-148 |CONTACT - MOVING SAME AS K-UB, MOV. 1
X | K=14C |CONTACT - STATIONARY SAME AS K~lUB, STA. 1
X | K-14C | CONTACT - MOViNG SAME AS K-UB, MOV. 1
X | K-1HD |CONTACT - STATIONARY SAME AS K-UB, STA. 1
X | K=14D |CONTACT - MOVING SAME AS K-lB, Mov. 1
X1 Kel4€ | CONTACT - STATIONARY SAME AS K-UB, STA. 1
X | KelHE | CONTACT - MOVING SAME AS K-UB, MOV. 1
X| K-14F | CONTACT - STATIONARY SAME AS K-UB, STA. 1
X | K~14F | CONTACT - MOV ING SAME AS K-4B, Mov. 1
K=15 TO| NOT USED
K-18
X1 K18 FIELD CIRCUIT RELAY D.P.S.T., TWO BREAKS PER CIRCUIT, NOR~{ -29063 S#1264018A 9-A-3882 L3 olojo |K-19
. MALLY OPEN, COlL RATING 0.085 AMP. TYPE FN
110 V. £10%, 60 CYCLE
X | K-19A . | COlL FOR RELAY K-19 110 V. +10%, 60 CYCLE, 0,085 AMP., D.C| s#sTh11k 1{o]o |1 |K-19A
RESISTANCE 6.5 OHMS
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vlgle RELAYS AND CONTACTORS (CLASS 29) CONTINUED ARSI R
~ N |

X| K-198 ] CONTACT - STATIONARY SAME AS K-hB, STA. 1
X} K-19B | CONTACT - MOVING SAME AS K-4B, MOV.
X | K=19C | CONTAGT - STATIONARY SAME AS K~iB, STA.
X | K-18C | CONTACT - MOVING SAME AS K-4B, MOV.
K=20 | THERMOSTAT RELAY SINGLE CIRCUIT NORMALLY CLOSED, COIL 14 | cx-1968 T-7609921 P1 o} K-20
TO OPERATE AT 11 V.D.C. -23% +45%,
CONTACTS TO MAKE AND BREAK
X {x K-20A | COIL FOR RELAY K~20 11 V.D.C. =23%, +45%, 12 MILLIAMPS 4 {coIL t T-7609921 P1 01 K-20A
X % K~208 | CONTACT - STATIONARY SAME AS K-2B, STA.
X 1% K~208 | CONTACT = MOVING SAME AS K-2B, MOV.
X |x K~401 | VOICE RELAY S.P.D.T., ONE BREAK PER CIRCUIT, CON-| -29091 15 | CAT #220931 T-7606218 P4 o] k-ko1
TACT RATING 2 AMPS., 110 VOLTS,
CONTACT GAP 0.025", DROP OUT TIME
0.006 SECONDS, COIl CURRENT & MILLi-
AMPS (PICKUP)
K-UO1A | CONTACT - STATIONARY FOR RELAY K-=L01 15 T-7606286 P36 K-401A
K-401B | CONTACT - MOV ING FOR RELAY K-4ot 15 T~7606286 P39 K-401B
K-401C | COIL FOR RELAY K-kO1 MAX IMUM RESISTANCE 1800 OHMS, CURRENT 15 T~7606286 P57 11 K-hoic
6 MILLIAMPS
K-841 | LINE CONTACTOR TYPE 1M=220 GONTACTOR 1 4soy-hos P 0| K-841,K-851
K-8W1A [ COIL FOR CONTACTOR K-841 | 1760 TURNS #30 WIRE, 55 OHMS, PLUS 1 1 S#1303531 37-~922 PS5 0! Ke-sl1a
13350 TURNS #50 WIRE, 1210 OHMS
K-8L1B | MAIN CONTACT STATIONARY FOR RELAY K-8l1 1 |S#1303972 37922 P1 0 | K-841B,K-8L1C,
K-8518, K~851C
K-8 IB K-8li1C
K-851B, K-851C
K-841B | CONTACT ~ MOVING FOR RELAY K-8k1 1 [s#130397 37=J=922 P2 0 | K-ghis, x-eh1c,
K~B851B,K~851C
k-84 18, K-8k1c
K=8518,K-851C
K-841C| MAIN CONTACT - STATIONARY| SAME AS K-8418, STA
K=-841C | MAIN CONTACT = MOVING SAME AS K-841B, MOv.
K=841D | CONTACT - STATIONARY FOR RELAY K-8H41 1 Is#30821h 37)=922 P9

0| K-841p,K-851D
K-841D
K-851D

P~7711758
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~ > wl o Q
EAEE] RELAYS AND GONTACTORS (CLASS 29) CONTINUED 1R8I
~ N =t
X K-8410 | CONTACT - MOVING FOR RELAY K-841 S#1308317 ; 1o K-&“;ﬁ;g-SSID
X K=-851D
X K-841E | CONTACT ~ STATIONARY FOR RELAY K~8h41 S#1308250 37-4-922 P6 2 i 2] 0 K-Ehé i§'851ﬁ
X K-851E
X K=8%1E | CONTACT - MOVING FOR RELAY K=-8%1 S#1308251 37~J=922 P7 2{ 110 K-ehlﬁ,x-ss1e
X K=841E
X K~851E
X K=-841F | CONTACT - STATIONARY FOR RELAY K-841 S#1308181 37-)-922 P12 2]l 2] 2) 0| K~B41F,K-851F
X K-8M1F
X K-851F
X K-841F | CONTACT - MOVING FOR RELAY K~-8l1 S#1257419 37-J=922 P13 2111170 K-eklﬂ,x-eslr
X K-841F
X K=851F
X K~841G | MAIN CONTACT SPRING FOR RELAY K-8l1 S#1308159 37-4-922 P3 2| 2j2{0|k-84ig,K-851G
X K~841G
X K~-851G
X K=841H | KICK~OUT SPRING FOR RELAY K-8h41 S#1308163 37-J-922 P4 2i1it|o K-Bhlﬁ,K-BSIH
X K~8U1H
X K~851H
X K~8U41J | INTERLOCK SPRING FOR RELAY K-841 S#1308164 37-4-~922 P8 20 11110 ]|K-841J,K~851J
X K=~8h1J
X K=851J
X K-841K | INTERLOCK SPRING FOR RELAY K-841 S5 #1297369 37-J-922 P11 2] 1} 1|0 |Kk-841K,K-851K
X K-841K
X K-851K
X K-841L | INTERLOCK SPRING FOR RELAY K-841 IS#12890k2 37-y-922 P1k 21 1[1]0 |k-841L,K-851L
X K847k
K-851L
X K-842 | ACCELERATING CONTACTOR TYPE |AQ-4111 RELAY WiTH INO AND INC 45-)-406 P§ 0 0 |K~842,K~843,K-852,
CONTROL CONTACT K-853
X K~842,K~843
X K-852, K-853
X K-842A | COIL FOR CONTACTOR K-842 | L4000 TURNS #31 WIRE, 246 OHMS PLUS IS#1315390 37-J-890 P5 2| 1]0]0 |K-8lk2a,K-8L3A
2052 TURNS #33 WIRE, 250 OHMS
X K-842B | MAIN CONTACT STATIONARY | FOR CONTACTOR K-842 S#1308318 37-J-890 P2 2f 2| 2 o k-8k2B,K-8438,
K~B52B, K~-853B
X K-842B, K-8438
X K~-8528, K-8538

P-7711758
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~ i i
X K~8428] MAIN CONTACT - MOVING FOR CONTACTOR K-842 541308318 37-4-890 Pt 2i 2l 2|0 K-gggs,K-ehss,K-sszs
K~
X K~8428, K-843B
K~-8528,K~8538
X K-842C | CONTACT - STATIONARY FOR CONTACTOR K-842 S#1258707 37-J-890 P6 2| ¥ 4| o] K-842c,K-8k3C,
K-852C, K~853C
X K-842C, K-843C
- X K-852C, K-853C
X K-842C | CONTACT - MOVING FOR CONTACTOR-K~8l42 S#1257419 37-i=890 P7 2} 2| 2] o| K-842C,K-843C,
K-852C, K-853C
X K~842C, K-843C
X K~-852C, K-853C
X K-B42D [CONTACT - STATIONARY FOR CONTACTOR K-842 $#1258708 37-J-890 Pg 2{ 41 4| o K-8420,K-843D,
K-852D, K~853D
X K~-842D, K-843D
X K-852D, K~-853D
X K=-842D | CONTACT - MOVING FOR CONTACTOR K-8U42 S#1312152 37-J-890 P10 2| 2| 2{ 0| K-842D,K~843D,
K=-852D, K-853D
* X K-842D,K-843D
3 X K-852D, K-853D
X K~842E | CONTACT SPRING FOR CONTACTOR K~842 S#1312162 37-J-890 P11 2| 2| 2| 0| k-8hee,K-843E,
K~-8B2¢ , K~853E
X K=-842E,K-843E
X K-852E ,K-853E
X K~8U42F | RETURN SPRING FOR CONTACTOR K~-842 S#1258957 37-J-890 P3 2| 2} 21 0| K-8l2F,K~-8k43F,
K=-852F, K-853F
X K-842F,K-843F
X K=-852F, K~853F
X K-842G | ARMATURE SPRING FOR CONTACTOR K-8k2 S#1258963 37-J~890 Pk 2| 2| 2| o | k-842G,K-843G,
K-852G, K~853G
X K-842G, K-8k3G
X K-852G, K~-853G
X K~842H | CONTACT SPRING FOR CONTACTOR K~-842 S#1289042 37-J-890 P8 2| 2] 20 | K-842H,K-8UZH,
K-BSZE,K-BSBE
X K-8L2H, K-~843H
X K=-852H, K-853H
X K~843 | ACCELERATING CONTACTOR SAME AS K-8%2 ojolo
X K~-843A | COIL FOR CONTACTOR K-843 | SAME AS K-Bh2A 2
X K=~8438 | MAIN CONTACT ~ STATIONARY | SAME AS K-8l2B, STA. 2
X K~8438 | MAIN CONTACT = MOVING SAME AS K-8L42B, MOV, 2
X K-843Cd MAIN CONTACT - STATIONARY | SAME AS K-842B, STA. 2
P-7711758
L R i
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3 8 g RELAYS AND CONTACTORS (CLASS 29) CONTINUED HEIRIR
X K-8lU3C| CONTACT = MOVING SAME AS K-g8l2C, MOV. A
X K-843D] CONTACT - STATIONARY SAME. AS K-842D, STA. 2
X K-843D| CONTACT - MOVING SAME AS K-gh2D, MOV. ' 2
X K-843E| CONTACT SPRING SAME AS K-gh2E 2
X K-843F| RETURN SPRENG SAME AS K-842F 2
X K-843G| ARMATURE SPRING SAME AS K-842G 2
X K-843H| CONTACT SPRING SAME AS K-842H 2
X K-84k | M.1. OVERLOAD RELAY 1 ksy-bos P12 0|0 |0 | K-8kl
X K~84UA] HEATER FOR K-84k 53 AMPS. 1 | s#1e65734 36-J=639 P22 211]101{0 | K-8lika
K-851 | LINE CONTACTOR SAME AS K~-841 0jo (o
X K-851A| CO{L FOR CONTACTOR K~851 3520 TURNS #33 WIRE, 2000 OHMS PLUS 1 | S#1303532 37-=J=922 P5 210 (1 |0 K=-8S51A
. 26700 TURNS #36 WIRE, L4850 OHMS
?:B X K-851B| MAIN CONTACT =~ STATIONARY| SAME AS K-841B, STA. 2
X K~-851B| MAIN CONTACT = MOVING SAME AS K-841B, MOV. 2
X K~851C| MAIN CONTACT - STATIONARY! SAME AS K-BMB, STA. 2
X K-851C| MAIN CONTACT - MOVING SAME AS K-BMB, MOV. 2
X K-851D| CONTACT = STATIONARY SAME AS K-841BD, STA. 2
X K-851D| CONTACT - MOVING SAME AS K-841D, MoOV. ' i
X K-851E£| CONTACT - STATIONARY SAME AS K-B’HE, STA. 2
X K=-851E| CONTACT - MOVING SAME AS K-841E, MOV. 2
X K~851F| CONTACT - STATIONARY SAME AS K-841F, STA. 2
X K=~8B1F| CONTACT ~ MOVING SAME AS K-BlHF, MOV. 2
X K-851G| MAIN CONTACT SPRING SAME AS K~-8H1G 2
X K~851H| KiCK-OUT SPRING SAME AS K-841H 2
X K-851J | INTERLOCK SPRING SAME AS K-8h41J 2
X K~-851K| INTERLOCK SPRING SAME AS K-841K kz
X K-851L| INTERLOCK SPRING SAME AS K-841L 2

P-7711758
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SPARE PARTS
PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM—11 RADIO TRANSMITTING EQUIPMENT
UANTITY
SUPPLY NAVY SPEC. SPECIAL TOL | CONTRACTOR'S « °. -
ST svusoL FUNGTION DESCRIPTION NAVY TYPE | op DRAWING WER. RATING OR | DRAWING “aND Jii| Sf S| ALL SYMBOL
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ala|e =1 I INVOLVED
. L = > >
> |>|m ~
> st alel g
5 219 RELAYS AND CONTACTORS (CLASS 29) CONTINUED 215181 3
N
X K-852 | ACCELERATING CONTAGTOR SAME AS K-ghz 2
X K~852A | COlIL FOR CONTACTOR K-852 | 8000 TURNS #34 WIRE, 9800 OHMS PLUS S#1315391 37-4-890 P5 2}0|1]0| K-852A,K-853A
2100 TURNS #36 WIRE, 500 OHMS
X K-8528 | MAIN CONTACT~ STATIONARY | SAME AS K-842B, STA. 2
X K=8528 | MAIN CONTACT - MOVING SAME AS K-8lzB, MOV. 2
X K-852C | CONTACT - STATIONARY SAME AS K-gl42C, STA. 2
X K-852C CONTACT -~ MOVING SAME AS K-e&zc, BOV. 2
X K-852D | CONTACT - STATIONARY SAME AS K-842D, STA. 2
X K~8520 | CONTACT - MOVING SAME AS K-842D, MOV. 2
X K~B52E | CONTACT SPRING SAME AS K-~842E 2
X K=-852F | RETURN SPRING SAME AS K-8hzF 2
X K-852G | ARMATURE SPRING SAME AS K-842G 2
X K~852H | CONTACT SPRING SAME AS K-8lizH 2
b3 K=853 | ACCELERATING CONTACTOR SAME AS K-gh2
X K-853A | COIL FOR CONTACTOR K-853 |SAME AS K-852A
X K-8538 | MAIN CONTACT = STA. SAME AS K-8l42B, STA. 2
X K~B853B | MAIN CONTACT - MOV. SAME AS K-8li2B, MOV. 2
X K~853C | CONTACT - STATIONARY SAME AS K-842C, STA. 2
X K~853C | CONTACT - MOVING SAME AS K~-842C, MOV. 2
X K-B853D | CONTACT = STATIONARY SAME AS K-842D, STA. z
X K-853D | CONTACT -~ MOVING SAME AS K-8h2D, MOV. 2
X K~BS3E | CONTACT SPRING SAME AS K-8U2E 2
X K~853F | RETURN SRPING SAME AS K-8UzF 2
X K-853G | ARMATURE SPRING SAME AS K-8U2G 2
X K~853H | CONTACT SPRING SAME AS K~8l42H 2
X K~854 M. l. OVERLOAD RELAY h5-y-k08 Pi2 0 {0 {0 | K-854
X K-85MA | HEATER 26.0 AMPS. S#1265727 36eJ=639 P22 2 [0 [1 |0 | K-854A
X| K-861 LINE CONTACTOR TYPE IDN=130 450450 P1 010 [0 | K-861
X| K~861A | MAGNET COIL 1485 TURNS #26 WIRE, 37.8 OHMS S#1303514 36-J=643 PS B2 [0 o [1 [ k-ss1a
X| K-861B | CONTACT - STATIONARY FOR CONTACTOR K~861 S#1190278 36-J-643 P1 2 {0 {0 |6 | k-B61B,K~861C,
K-861D
P-7711758
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wlg|o RELAYS AND CONTACTORS (CLASS 29) CONTINUED RIS
~lON B
X| K-861B | CONTACT - MOVING FOR CONTACTOR K~861 1 [{S#1190278 36~J~643 P2 21010 (3 | K~861B,K-861C,K-861
X K-861G] CONTACT - STATIONARY SAME AS K-861B, STA. 2
X|  K=B61C| CONTACT = MOVING SAME AS K-B61B, MOV. 2
X K-861D| CONTACT - STATIONARY SAME AS K-861B, STA. 2
X|  K=861D| CONTACT = MOVING SAME AS K-861B, MOV. 2
X|  K=-861E| CONTACT SPRING FOR CONTACTOR K-861 1 | s#bl780 36-y-643 Ph 2 (0|0 {3 | kK-861E
X| K-B62 | OVERLOAD RELAY TYPE M) 1 45-y-4o5 pP5 0 {0 o | K-862
X| K~-862A| OVERLOAD RELAY HEATER 8.7 AMPS. 1 {5#1265718 36639 P22 2|0 |0 |2 | K-862A,K-862B
X{ K-862B| OVERLOAD RELAY HEATER SAME AS K-B862A Ja
REACTORS (CLASS 30) AND INDUCTORS & CHOKES (CLASS 47)
NX XX L M.0. TANK COIL 15 TURNS OF 1/2" X 1/16" COPPER STRAP 1 K~7810311 G1 0 [0 [0 | L=1, S«1A, 8-1B
n WOUND EDGEWISE 5 5/8 QUTSIDE DiA.
e COMPLETE WITH PLUNGER, 20 MICROHENRIES
X XX L-2 M.0. FILAMENT CHOKE TWO COAXIAL WINDINGS, EOTTOM WINDING i P-7705707 G5 0|0 o | L2
50 TURNS, TOP WINDING 8 1/2 TURNS,
3.5 AMPS, A.C. OR
M.O. FILAMENT CHOKE SPARE FOR L-2 1 P~7705707 GI R
X{xi X L-3 DOUBLER TANK COIL 16 5/6 TURNS OF #10 TINNED COPPER 1 P-7705658 G5 010{0 | L3
WIRE , 5 AMPS. R.F., 10 MICROHENRIES
X{XE X L-d M.O. PLATE CHOKE COIL INDUCTANCE Y4 MILLIHENRIES D.C. 16 | R-152 T-7607282 P197 Q1|1 |1 {1 | L-b
RESISTANCE 10 OHMS
x| xix L-s 1ST INT. AMP. PLATE CHOKE{ 125 TURNS INDUCTANCE 0.35 MILL{HENRY 1 L-303k83 11292 [1 | L-5,L-17,Le18
+5%, D.C. RESISTANCE 1.35 QHMS, X |X L~5,L-17,L-18
TEST INDUCTANCE AT 1000 CYCLES X L-5
X |X]X| L-6 IST INT. AMP. GRID CHOKE | THREE SECTIONS, 20 TURNS EACH, 1/l+" 1 M7ho520kh G2 0] 0} 0|L~6,L-8
colL BETWEEN EACH SECTION, #6 S.C.C.E
WIRE, 200 M.A. D.C.
1ST INT. AMP. GRID CHOKE SPARE FOR L-6 1 M=-740520k4 G5 th [ 1)1
colL
x| xt § L7 1ST INT. AMP. TANK COIL 24 TURNS #4 TINNED COPPER SPACE 1 P-7706592 G1 ojojofL-7
WOUND, 5 AMPS. R.F
X[ x| ® L-8 2ND INT. AMP. GRID CHOKE | SAME AS L-6 1
ColL

P-7711768
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REACTORS (CLASS 30) AND INDUCTORS & CHOKES (GLASS 47

) CONTINUED

BOX NUMBER
116 v.D.C.

QUANTITY

ALL SYMBOL
DESIGNATIONS
INVOLVED

230 V.D.C.
440/3/60

> 1115 v.D.C.

x [230 v.D.C.

< | 44073760

L-8

L-10

L-12

L-13

L-1k4

L=-15
L-16

2ND INT. AMP. TANK COtL

2ND INT. AMP. PLATE CHOKE
COtL

P.A. GRID CHOKE COiL

P A. GRID CHOKE COIL
P.A. GRID CHOKE COIL

ANTENNA TUNING COfL

P.A. TANK COIL

P.A. PLATE CHOKE COiL
THUMP FILTER CHOKE COIL

BLOWER MOTOR FILTER CHOKE
colL

BLOWER MOTOR FILTER CHOKE
CoiL

P.A. GRID COIL

RELAY REACTOR COiL

MICROPHONE FILTER REACTOR

ROTATING COlL, 22 MiCROHENRIES 1k
TURNS, 3/16"™ X 5/16" COPPER BAR WOUND
EDGEWISE, 20 AMPS. R.F.

375 TURNS BASKET WOUND INDUCTANCE
4 MILLIHENRIES %5%, D.C. RESISTANCE
5.15 OHMS, TEST INDUCTANCE AT 1000
CYCLE

FUgR SECTIONS, 5~10-10-5 TURNS

1/4" BETWEEN SECTIONS, #30 D.C.C.CU.
WIRE, 100 MILLIAMPS D.C.

SPARE FOR L~11

65 TURNS OF #4 D.C.C.EN. WIRE
INDUGTANCE 0.076 MILLIHENRY MIN.,
0.092 MILLIHENRY MAX., RESISTANCE
0,62 OHM +10%, TEST INDUCTANCE AT
1000 CYCLE

ROTATING COIL, 22 MICROHENRIES, 14
TURNS, 3/16" X 5/16" COPPER BAR
WOUND EDGEWISE, 20 AMPS. R.F.

ROTATING COIL, 22 MICROHENRIES, 14
TURNS, 3/16" X 5/16" COPPER BAR WOUND
EDGEWISE, 20 AMPS. R.F,

SAME AS L-10

1600 TURNS, INDUCTANCE AT 110 V.,
60 CYCLE AND 0.5 AMP. D.C., 1 HENRY
MIN. D.C. RESISTANCE 4O OHMS MAX.,
30 OHMS MIN., 60 CYCLE IMPEDANGE 377
OHMS MIN. TEST AT 1500 VOLTS A.C.

SAME AS L-§
SAME AS L-~5

5 TURNS #10 TINNED COPPER WIRE, 7/8"
INSIDE DIA.

500 TURNS OF #21 ENAMELED WIRE, .18
HENRY AT 67.5 VOLTS A.C., 60 CYCLE
D.C. RESISTANCE 3.3 OHMS *15%, TEST
1500 VOLTS, 60 CYCLE

210 TURNS, INDUCTANCE 0.067 HENRY
AT 4 VOLTS, 60 CYCLE, 0.65 AMP D.C.,
RESISTANCE 0.35 OHM D.C. 15%, 60
CYCLE iMPEDANCE 25 OHMS, TEST 1500
VOLTS, 60 CYCLE

~30185

~30562

S#552144

mM-7409127 G2

L-303481

M~-7405204 G1

M-740520k4 G3
L-365782

M=7409127 GI

M-7408127 G3

P~7700980 G~1

M-7406169 G1

L-382514

L-365747

2
j=]
(=]

L-9,5-20

L=10,L-15

L-12

L=13

L-14,5-28

L-16

L-401, L4086, L1407

P-7711758
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X} xt X L-B02 | VOICE RELAY FILTER REACT-| 4400 TURNS, INDUCTANCE 10 HENRIES ~30566 L=-365751 olojo | L.ko2
OR AT 3 VOLTS, 60 GYCLE, 0.020 AMP.
D.C., RESISTANCE 625 OHMS D.C. 15%
60 CYCLE IMPEDANGE 3750 OHMS, TEST
1500 VOLTS, 60 GYCLE
X |X | X| L-k03 | TONE OSCILLATOR CHOKE 2000 TURNS, INDUCTANCE 1.6 HENRIES | -30567 L-365752 o|lojo ]| L-bo3
AT 5 VOLTS, 1000 CYCLE, O AMPS. D.C.
RESISTANCE 115 OHMS +158, 60 CYCLE
IMPEDANCE 600 OHMS, TEST 1500 VOLTS
60 CYCLE ;
X [% [ x| L-hok | MODULATION REACTOR 3000 TURNS, INDUCTANCE 35 HENRIES -30559 L-365743 OR olojo | L-hok
AT 110 VOLTS, 60 CYCLE, 0.27 AMP. D.(| L-k20198
RESISTANCE 105 OHMS D.C. #15%, 60
CYCLE IMPEDANGE 13200 OHMS, TEST
10000 VOLTS, 60 CYCLE
X X |X|L-ko5 | SCREEN GRID MODULATOR 3600 TURNS, INDUCTANCE 30 HENRIES AT | -30568 L-365753 0§00 | L-bos
REACTOR 100 VOLTS, 60 CYCLE, 0.070 AMP. D.C.
RESISTANCE 180 OHMS D.C, 215%, 60
CYCLE IMPEDANCE 11300 OHMS, TEST 1500
VOLTS, 60 CYCLE
X X |X | L-406 | MICROPHONE FILTER REACTOR| SAME AS L-bO1 -30562 cjofo
X X L~407 | MICROPHONE FILTER REACTOR| SAME AS L-401 -30562 0
X X L-los MODULATION GRID REACTOR 500 TURNS, INDUCTANCE 60 MILLIHENRIES| -30569 L-365754 g0 L-bos
AT 3 VOLTS, 60 CYCLE, 0.18 AMP. b.c.,
RESISTANCE 11 OHMS D.C. *15%, 60
GYCLE IMPEDANCE 23 OHMS, TEST 1500
VOLTS, 60 CYCLE .
ELECTRICAL INDICATING INSTRUMENTS (CLASS 22)
X X [ X{ M=1 ANTENNA CURRENT METER AMMETER O TO 15 AMPS. R.F. =22035 17=1=12 NT =35 WITH ANT i~ T-7605997 P15 1111141 M-~1
GLARE GLASS
X X {X| M-2 P.A. PLATE CGURRENT METER MILLIAMMETER O TO 500 MiLLIAMPS D.C. | -22067 17-1=12 NX~385 WITH ANT )~ T=7605997 P1 11111 | M~2
GLARE GLASS
X % Ix| M3 P.A. GRID CURRENT METER | MILLIAMMETER O TO 100 MILLIAMPS D.C. | -22059 17-1-12 NX-35 WITH ANTI- | T-7605997 P46 J1 11 |1 11 | Me3,M-5,M-7
GLARE GLASS
X% X | Mol SECOND INTERMEDIATE AMP. | MILLIAMMETER O TO 250 MILLIAMPS D.C. | -22065 17-1-12 NX=35 WITH ANTi~ | T-7605997 P4 P11 | M=l M-6,M-02,M-b03
PLATE CURRENT METER GLARE GLASS M40l
X X [ X { M=5 SECOND INT. AMP. GRID SAME AS M-3 =-22058 1
CURRENT METER
X X [X | M=B 1ST INT. AMP. PLATE SAME AS M-k ~22065 1
CURRENT METER
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UANTITY
SUPPLY 8o NAVY TYPE NAVY SPEC. MER SPECIAL TOL | CONTRACTOR'S - Q. ”
T SYMBOL FUNCT 10N DESCRIPTION OR DRAWING FR. RATING OR | DRAWING AND  Jui| S] o ALL SYMBOL
ole| 1 bEsia. NUMBER NUMBER DES!G. MODiFICATION| PART NUMBER 2 alasl 8 DES!GNATIONS
ajale 2 == I NVOLYED
>|{>jm N
~ xXi 0§ O Q
wigle ELECTRICAL INDICATING INSTRUMENTS (CLASS 22) CONTINUED 2ial8t 3
~ N |¥
X IX ] x| M=7 M.O. PLATE CURRENT METER | SAME AS M-3 ~22059 1
X {xix| M-8 M.O. SCREEN CURRENT METER] MiLLIAMMETER O TO 50 MILLIAMPS D.C. | -22056 17-1-12 NX=35 WiTH ANTI- | T-7605997 P17 11111 | M-8
. GLARE GLASS
X 1X | x| M=9 PLATE VOLTMETER 0 TO 3.5 KV. D.C., ‘1000 OHMS PER ~-22311 17-1-12 NX-35 WTH Ag‘u- T-7605997 P26 111t} M8
VOLT WITH EXTERNAL MULTIPLIER (M-8R, GLARE GLASS
~63775)
X Ix | x| M=10 P.A. TUBE LIFE METER 100,000 HOUR TOTAL TIME METER FOR 120| -22199C 17-1-12 NN~35 WITH ANT1- | T-7605997 P27 oloo | M-10
VOLTS, 60 CYCLE OPERATION, LOWEST S#1164055 |GLARE GLASS
CALIBRATION 1/10 HOUR, CYCLOMETER
TYPE
X [x [ x] Me11 FILAMENT VOLTMETER 9 70 15 VOLTS A.C. ~22080 17112 NA-35 WITH ANTI- | T-7605987 P6 111y | M-11,M-406
GLARE GLASS
X X {X]| M=12 BIAS VOLTMETER 0 TO 500 VOLTS D.C., 1000 OHMS PER | -22225 17-1-12 NX~35 WITH ANTI- | T~7605997 P21 111 (1|1 | M=12
VOLT (SELF CONTAINED MULTIPLIER) GLARE GLASS
X x| x| M=k 1ST AMP. PLATE METER 0 TO 30 MILLIAMPS D.C. -22318 17-1-12 NX~35 WITH ANTI- | T-7605997 P19 §5 11 |1 11 | M-kO1
o~ GLARE GLASS
\',,m X |X 1 X| M-bo2 2ND AMP. PLATE AMMETER SAME AS M-} ~22065 1
X [X]| X| M=403 | MODULATOR PLATE METER SAME AS M4 -22065 1
X | X} x| M-4O¥ | MODULATOR PLATE METER SAME AS M-k ~22065 1
X | X[ X| M=BO5 | MODULATION METER 0 TO 100%, INCLUDES TRANSFORMER «22229A 17-1-12 NQ-35 WITH ANTI~ | T-7605997 P20 J5]( 1] 1|1 | M-bos
CAY~30557 GLARE GLASS
X | X{ X| M-H06 | FILAMENT VOLTMETER SAME AS M-11 -22080 1
MISCELLANEOUS (CLASS 10)
X| 0-203 | BALL BEARING MARLIN ROCKWELL #B08MF S#1133077 33-J~185 P21 20 bk |k o-zos,gzggg,o-zm
X 0.203,0-223
X 0-223,0-241
X 0-223,0-273 N
X X| 0-213 | BALL BEARING MARLIN ROCKWELL #30SMF S#1196885 33-J~176 P103 fQz2l2l2 |2 | 0.213
X [ X| X| 0-223 | BALL BEARING SAME AS 0-203 2
X 0-2h1 BALL BEARING SAME AS 0~203 2
X 0-275 | BALL BEARING SAME AS 0~203 2
P-7711758
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SPARE PARTS

12~9

SUPPLY Navy spec. | o SPECIAL TOL | CONTRAGTOR'S o [Ty
STCT| svMeoL FUNCT 10N DESCRIPTION NAVY TYPE | oR DRAWING | & : RATING OR | DRAWING AND ful &l o ALL SYMBOL
alol 1 pesta. NUMBER NUMSER DESIG. NODIFICATION] PART Nuwser Q3| 3| S| 8 DESIGNATIONS
s{a|® =1 I R e INVOLVED
. SIS &Zi > >
>1> 3 x| wlo 3
9193 RESISTORS, POTENTIOMETERS & RHEOSTATS {CLASS 63) gl ztal g
N
XIXTX] R BIAS POTENTIOMETER RESTS 10,000 OHMS, TAPPED TO EQUAL VALUES | -G3WGHE | RET3AST2) | 17 T-7607265 P2hz B[ 1] 1] 1| R=1
TOR STYLE B, GRADE 1, CLASS 2
X [X|X| R-2 M.0. SCREEN RESISTOR 50,000 OHMS, STYLE A, GRADE 1 -63361E | RE13A3720 | 17 T-7607283 P243 111} r-2
R-3 M.O. PLATE RESISTOR 5000 OHMS, STYLE A, GRADE 1, CLASS 2 | -63212E | RE13A3724 | 17 T-7607285 P24 Q1| 1] 1{ 1| R-3
X x| x| Rb KEYING RELAY ARC SUPPRESS| 5000 OHMS, STYLE D, GRADE 1, CLASS 2 | ~63085€ | RE13A3720 | 17 T-7607283 P2hs Ji| 1{ 1| 1| RY,R-17
OR RESISTOR :
R-5 NOT USED
X x| x| Re6 FILAMENT RHEOSTAT WO 4" PLATES, 20 OHMS PER PLATE, 17 P-7705853 P3 0j0|0]| rR-6
EQUAL RESISTANCE STEPS, STAGGERED
CONTACTS (SPECIAL)
x| | Rr=7 BLOWER MOTOR SERIES RES~ | 450 OHMS, STYLE D, GRADE 1, CLASS 2 | ~63069€ | RE13A3720 | 17 T-7607283 P2hs R1lo| 1|0 | R-7
ISTOR
X |X| x| rR-8 IST INT. SCREEN RESISTOR | 5000 OHMS, STYLE B, GRADE 1, CLASS 2 | -631ksE 17 T-7607283 P2ke §1| 3| 3|3 | R-8,R-10,R-18,R-23,
-25
R-9 NOT USED
X [X1X| R-10 | 2ND INT. SCREEN RESISTOR | SAME AS R-8 -63149€ 1
X |X | x| R=11 LOW POWER FILAMENT 30 OHuS, TAPPED 10 EQUAL VALUES -63224€ | RE13A372J |17 T-7607283 P25z Q1| 1|1 |1 | Rt
RESISTOR STYLE B, GRADE 1, CLASS
X IX|{X| R=12 | P.A. SCREEN RESISTOR 1000 OHMS, STYLE B, GRADE 1, CLASS 2 | -63141E | RE13A3724 | 17 T-7607285 P255 J1 |1 |1 1| R-12
X [X|X| R-13 | LOW VOLTAGE FIELD RESIS- | 1000 OHMS, TAPPED 10,EQUAL VALUES, | -63257€ | RE13A3TZY | 17 77607285 P25k 1|11 {1 | R-13
TOR TYLE B, GRADE 1, CLASS 2
X X | x| R-14 ZND INT. TANK GAP SHUNT- | 1 MEG., 2 OHMS COMPOSITION -63k26 RE13A372G | 18 T-7607285 P255 R1 |1 |1 |1 | R-14,R-20
NG RESISTOR ‘
X |X |X{ R-15 | H.V. POTENTIOMETER 3000 OHMS, TAPPED 10 FQUAL VALUES | -63236E | REI3A3720 | 17 T-7607283 P2s6 f1[1 |1 {1 | R-15
RESISTOR STYLE A, GRADE 1, CLASS 2
X |X |X{R-16 | H.V. POTENTIOMETER 1500 OHMS, TAPPED 10 EQUAL VALUES -63233€ | RE13A3720 |17 7-7607283 P257 1|1 |1 |1 | R-16
RESISTOR STYLE A, GRADH 1, CLASS 2
X |X |X| R-17 | COMPENSATOR RELAY SERIES | SAME AS R-b -63085€ 1
RESISTOR
X |X {X|R-18 | TUNING RESISTOR SAME AS R-8 1
XX |X|Re1s | BIAS POTENTIOMETER $00 OHMS, TAPPED 10 EQUAL VALUES -63227€ | RE13A3720 |17 T-7607283 P260 M1 |2 |2 |2 | R-19,R-21,R-28
» s
X [x {x] R-20 P.A. TANK CAP. SHUNTING | SAME AS R-14 -63k26 1
RESISTOR

P-7711788
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SUERLY NAvY SPEC. | specias Tou | contractorrs  f . FTet
T SYMBOL FUNGT{ON DESCRIPTION NAVY TYPE | 6g pRAWING & WFR. RATING OR | DRAKING. AND wl oSt ALL SYMBOL
olo 16. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER 2 313l 8 DESIGNATIONS
lo| vESIEG
alal® 21 2 s INVOLVED
. Ly
o ] > 2 x| i o E
wigig RESISTORS, POTENT{OMETERS & RHEOSTATS (CLASS 63) g4 &3
4N | e
x x| x| r-21 BIAS POTENTIOMETER SAME AS R-19 -63227€ 1
RESISTOR
x Ix| x| r-z2 Pég. GRID CHOKE SHUNTING | 50,000 OHMS, STYLE D, GRADE 1, CLASS | -63897E RE13A372J | 17 T-7607283 P263 B1] 1| 1| 1| Re22
RESISTOR 2
X R-23 P.A. GRID RESISTOR SAME AS R-8 ~63149E 1
X x| R-2h 2ND INT. GRID RESISTOR 20,000 OHMS, STYLE B, GRADE 1, CLASS | -631S9E RE13A3720 | 17 T-7607283 P265 J1| 1|11 | R-2h
z
X x| r-25 1ST INT. GRID RESISTOR SAME AS R~8 ~63149€
X X{ R=26 M.O. HEATER RESISTOR 2 SECTIONS, 118 OHMS PER SECTION 1 T-7604990 G7 ololo| repe
x| R-27 THERMOSTAT RELAY RESISTOR| 2000 OHMS, STYLE D, GRADE 1, CLASS 2 | -63854E RE13A3724 T-7607283 P268 f1| 0o |1 | R-27
X |X|X| R=28 BIAS POTENT{OMETER SAME AS R~19 ~63227E 1
RESISTOR
X X R-29 nglgs POTENT JOMETER 600 OHMS, GRADE 1, CLASS 2 -63071E RE13A372y | 17 T-~7607283 P270 §1 101 [0 | R-29,R=32
RES ISTOR
X IX x| R=30 chme CIRCUIT SERIES 400 OHMS, STYLE D, GRADE 1, CLASS 2 | -63067E RE13A3729 | 17 T-7607283 P271 Q1 {1 {1 |1 | R-30
RESISTOR
R-31 NOT USED
X R=-32 FIELD CONTACTOR SERIES SAME AS R-29 -63071E 1
RESISTOR
X X [X]| R-33 GENERATOR FIELD RHEOSTAT | THREE 4" PLATES. STAGGERED CONTACTS 19 P-7707741 p1 oo lo | rR-33
RESISTOR RESISTANCE TO DECREASE WITH CLOCKWISE
ROTATION
X R-3k4 gggrg}gg CONTACTOR SERIES| 1150 OMMS, STYLE D, GRADE 1, CLASS 2 |-63733€ RE13A372J |19 T-7607283 P275 B1 10 |1 [0 | R34
X R=-35 ggénlasr%gg CONTACTOR SERIES| 375 OHMS, STYLE D, GRADE 1, CLASS 2 |-63732€ RE13A3724 {18 T-7607263 P276 J1 {1 {0 [0 | R3S
x| | R-36 Sg:gcT;ogoTENTwMETER 1200 OHMS -63077E 19 T-7607283 P277 ft |0 {1 |0 | R36,
R-37 TO| NOT USED
Reli3
X§ R4l gégiS?gQNDBY COMPENSATOR | 30 OHMS, STYLE D, GRADE 1, CLASS 2 ~63051E RE13A372J | 19 T-7607283 P280 R1 [0 {0 (1 | R-4%
X {x {x| R-b5 l]-_lé\é. POTENTIOMETER RESIS~| 1500 OHMS, STYLE A, GRADE 1, CLASS 2 | ~-6320k4€ RE13A3724 | 18 T-7607362 P28l Q1 (2 i2 |2 | R-U5,R-bs,Rk7,R.A8E
X |X | x| R-bs H.V. POTENTIOMETER SAME AS R~45 -63204€ 1
RESISTOR : .
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SUPPLY NAVY . j QUANTITY
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S|=1e 2l 21 INVOLVED
> |>{m x| 0[O B
wlold RESISTORS, POTENT|OMETERS & RHEOSTATS (CLASS 63) CONTINUED ol 4|l®| ¢
: g‘J : @ | ™ <
X x| x] Ral7 H.V. POTENTIOMETER SAME AS R-U5 ~63204E 1
RES ISTOR
X{x] X R-bs8 H.V. POTENTIOMETER SAME AS R-45 ~6320k€E 1
RESISTOR
X R-l® HEATER CONTROL RESISTOR 1 OHM, 3 WATT, CARBON -63289 RE13A372G | 20| TYPE D33 T-7607283 P285 §1 11| R-b9
X | x R=50 THERMOSTAT SPARK 30,000 OHMS, 1 WATT -63288 RE13A372G | 20| TYPE D1-1 T-7607283 P286 Q1| 1{1]1 | R-50
SUPPRESSOR RESISTOR
R-51 TO| NOT USED
R~55
X R=56 THERMOSTAT RELAY RESISTOR| 2000 OHMS, STYLE D, GRADE 1, CLASS 2 | -63553E RE13A372J | 19 T-~760728% p292 f1[1{0]0 | R-56
X R-57 THERMOSTAT RELAY RESISTOR] 8000 OHMS, STYLE D, GRADE 1, CLASS 2 | -63506E RE13A372J T-7607284 P293 Rilo|1]0 ] R-57
X R-58 HEATER CONTROL RESISTOR 3" OF #0 ENAM. NICHROME "V" RESIST- 1 T=7705763 Gb 1]1|0|0} R-58
ANCE WIRE
X | X | x| R=-bO1 ATTENUATOR 600 OHMS. TOTAL ATTENUATION 30 D.B. 2 T-7707250 P1 S|1]1]1 ] RA01
IN 1.5 D.B. STEPS
X X | X| Rebo2 LOADING RESISTOR 120,000 OHMS, 1 WATT, COMPOSITION -63288 RE13A372G | 22 T-7606286 P60 501(1 11| r-boz,R-b03
X [x{ x| R-40O3 | LOADING RESISTOR SAME AS R-boz -63288 [
X {x | x| r-boy GRID RESISTOR 25,000 OHMS, 1 WATT, COMPOSITION ~53288 RE13A372G 22 T~7606286 P62 51141141 R-kol
X IX | X{ R=UOS | DIODE FiLTER RESISTOR 50,000 OHMS, 1 WATT, COMPOSITION -63268 RE13A372G | 22 T-7606286 P63 5{111]1 | Rlos
X {X| X[ R-406 | DIODE LOADING RESISTOR TWO MEGOHMS, 1 WATT, COMPOSITION ~-63288 RE13A372G | 22 T-7606286 P&k s{1]1 |1 | r-bos
X {X | X| R-407 | GRID LOADING RESISTOR 100,000 OHMS, 1 WATT, COMPOSITION -63288 R-13A372G | 22 T-7606286 P65 s|1[1]1 | rR-k07,R-loB
X |X | x| r-408 GRID LOADING RESISTOR SAME. AS R-h07 -63288 5
X {X [ X] rR-40S | VOLUME CONTROL POTENTI0- | 10,000 OHMS -638LY4 22| TYPE CS T=7606286 P67 5|1 |1 |1 | Rlog,Rr-Y32
METER
X |X | X{ R-#10 | MODULATOR GRID RESISTOR 1500 OHMS, 20 WATTS, GRADE 1, CLASS 2| -63545€ RE13A3720 | 17 T=7606286 P68 51111 ]1 | R-B10,RU11
X {X 1 X| R-U11 MODULATOR GRID RESISTOR | SAME AS R-410 ~83545E 5
X {x | x| r-M12 | VOICE RELAY GRID RESISTOR| 5 MEGOHMS, 1 WATT, COMPOSITION -63288 RE13A372G6 | 22| BT-1 T-7606286 P70 S|1 1|1 | R=biz
X |X{X| R=M13 | VOICE RELAY RHEOSTAT 7000 OHMS, 50 WATTS 17 P7707250 P6 S{141]1 | R-413
X IX | X{ rR=b1h BLEEDER RESISTOR éggnggs, 100 WATT, 10 TAPS, GRADE 1,| -63225€ RE13A372d | 17 T-7606286 P72 511111 | Rl
X {X | x| r-b15 FILAMENT RHEOSTAT 16 OHMS, 150 WATTS 17 P=7707250 Pl 0[0j0 | Ralils
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UANTITY
SUPPLY AVY TY NAVY sPEC. | - WE SPECIAL TOL | CONTRACTOR'S s Q. .

T[] SyweoL FUNCT LON DESCRIPTION N PE | OR ORAWING | & Re RATING OR | DRAWING "AND Rl &1 & ALL SYMBOL
212}, | sesta. NUMBER NUMBER DES!IG. MODIFICATION] PART NUMBER 2 3|31 8 DESIGNATIONS
alaid £ I Y INVOLVED

. v
> = 2 xf WO B
g 219 RESISTORS, POTENTIOMETERS & RHEOSTATS (CLASS 63) CONTINUED 213181 3

o~
X |x{x} R-b16 | VOLTAGE REDUCTION RESIST~| 1250 OHMS, 20C WATTS, GRADE 1, CLASS |~63813E RE13A3720 {17 T-7605861 P38 1|1 rR-U16
OR 2

x x| xj r-b17 MICROPHONE RESISTOR 150 OHMS, 10 WATTS, GRADE 1, CLASS 2 | -63814t RE13A3720 |17 T=7605861 Pi1 5 {1 |t |t | R-B17,R427
X |x| x| R-M18 | SCREEN GRID RESISTOR 10,000 OHMS, 1 WATT, COMPOSITION -63288 RE13A372G | 22 T-7606287 P76 1 {1 |1 | R=b18,R-425
X X | x| R-b19 BLEEDER RESISTOR SAME AS R-13 -63257€ 5 11 |1 11 | R-U19,R-420,R-b421
X X ] X| R=U20 | BLEEDER RESISTOR SAME AS R-13 ~63257€
X | X | X{ r-b21 BLEEDER RESISTOR SAME AS R<13 ~63257E
X | x| x| R-¥22 | SURGE RESISTOR 100 OHMS, 100 WATTS, GRADE 1, CLASS 2| -63124E RE13A3720 | 17 T-7606287 P80 51111 |1 | r-d22

R-423 | NOT USED
R-42k | NOT USED
X | X| x| R-425 | STABILIZING RESISTOR SAME AS R-418 -63288 5
o X1 X| R-426 | VOICE RELAY FIXED RESIST=l 3000 OHMS, 1 WATT, COMPOSITION -63288 RE13A372G | 22 BT~1 T7-7606287 Peli  f5 11 |1 |1 | R-426
3 OR
X | x| x| R-427 | BLEEDER RESISTOR SAME AS R-U17 -63814E s
R~428 | NOT USED
X [ X} x| R-l29 | ATTENUATOR 600 OHMS, TOTAL TAPERED RANGE FROM 21 T-7606287 P87 X511 |1 |1 | R-b29
‘ 11/2 D.B. TO 128 D.B. ON LAST
CONTACT
R-430 | NOT USED
R-b31 NOT USED
X | X[ X{ R-h32 A.V.C. POTENTIOMETER SAME AS R-409 ~g38kl Is
X [X|X| R-¥33 | 0.L. RELAY SHUNT RESISTOR| 25 OHMS, 10 WATTS, GRADE 1, CLASS 2 | -63349E RE13A372J |17 T-7606287 P92 51(1 |1 R-433
R-434 | NOT USED
X x| x| R-435 \NDlgATOR LIGHT SERIES 1500 OHMS, 60 WATTS, GRADE 1, CLASS 1| -63076F RE13A372J |23 T-7606287 P81 s {1 [1 R-435,R-436
RESISTOR
X [X{ x| R-436 INDICATOR LIGHT SERIES SAME AS R-435 ~63076F 5
RESISTOR
X R-8Y41 STARTING RESISTOR . 8l OHMS 1 | S#1308647 ks5-y-hos P9 2 11 |o [o | R~8Y41
X R-8¥2 | POTENTIOMETER RESISTOR 400 OHMS 1| Sgeskeht 45-y-40s P8 2{1]110 | rR-842,R-852
X R-ghz
X R~852
P-7711758
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TABLE t1 (CONTINUED)

SPARE PARTS

UANTITY
SupPPLY NAVY SPEC. SPECIAL TOL | CONTRACTOR'S ¢
SToT] SyweoL FUNGT 10N DESCRIPTION NAVY TYPE | o pRAWING | K|  MFR. RATiNG on~ | oaamne ao K| of < ° ALL' SYMBOL
219ls | bESta. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER 2l alal 8 DESIGNATIONS
olalo 20 A 2l S INVOLVED
- o I = >f > o
>i>im ~
S S 2181 9
wigi? RESISTORS, POTENTIOMETERS & RHEOSTATS (CLASS 63) CONTINUED 21 alal ¥
N .
X R-851 | STARTING RESISTOR 3 OHMS 1] s#iz12911 45-y-hos po of1{o} r-sst
X R-852 | POTENTIOMETER RESISTOR SAME AS R-842 2
RECTOX (CLASS 20)
X | X X RX-401 | MICROPHONE SUPPLY RECTOX | 1.35 MAX. AMPS., 12.8 VOLTS. APPLY 1 | s#1186k96 P-7707252 P2 0|00 | Rx-4o1
1 COAT OF VARNISH AND CADMIUM PLATE
ALL CONDENSERS FOR NAVAL SERVICE
x| x| X| mRx~h0z | SURGE LIMITING RECTOX 0.1 MAX. AMPS., 18 MAX. VOLTS. APPLY 1 | s# 190435 T-7606287 P13k 0|0 |0 | Rx-k02,R-x403
2 COATS OF VARNISH, TERMINALS TO BE
PLATED WITH TIN, CADMIUM OR NICKEL
X x| X| Rx-403 | SURGE LIMITING RECTOX SAME AS R-402 ofo]o
SWITCHES (CLASS 24) AND THERMOSTATS (CLASS L0)
X[ xi %l s-1A M.O. RANGE SWiTCH PART OF L-1 olo o
s-1B M.0. RANGE SWiTCH PART OF L-1 oloio
X s-1¢C M.0. RANGE INTERLOCK PART OF M.O. DIAL ASSEMBLY ofo o
SWITCH
X Ix}| x| s-2a g‘;lA_i_c;RIANGE INTERLOCK INTERLOCK SW1TCH i P-7705078 G2 oo o | s-2a
i
X|x S-23 P.A. RANGE SWITCH PART OF L-14 00 {0
X{ X} §-2C P.A. RANGE (GRID) SWITCH S.P.S.T.y, ONE BREAK PER CIRCUIT 1 M-7406186 G5 010 |0 S-2C
KNIFE SW{TCH TYPE
X1 Xj S$~2D 2ND INT. RANGE SWITCH PART OF L~9 0olo 1|0
Xj S=2E£ 1ST INT. RANGE SWiTCH S.P.5.7., ONE BREAK PER CIRCUIT, 1 T-7605006 G2 0|0 (0 S-2E
KNIFE SWITCH TYPE
X | x| x| s-3a gll.?:éﬁm COMPENSATION 10 AMPS., 125 VOLTS, TOGGLE TYPE ~24095A 28 P-7706780 P1 11|11 | s-3a35-38,5-3C,
i . $-27
5-38 P.A. FILAMENT SWiTCH SAME AS S-3A -24095A 1
S-3C TUBE LIFE METER SWITCH SAME AS S-3A -24085A 1
x| x| s-kA P.,A. GRID (Hi=-LO POWER) 2 P.D.T. 1 P-7704417 @1 o |o lo | s-4a,s-k8
SWITCH ’
Xix} x s-48 1. A. TRANSFER (H1-LO POW~ PART OF S-lia olo lo
ER) SWITCH

P-7711758
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UANTITY
SUPPLY vy Ty NAVY SPEC. | WE SPECIAL TOL | CONTRACTOR'S « Q. "
7] sYMeoL FUNGTION DESCRIPTION NAVY TYPE | o DRANING | i R. RATING OR | DRAMING AND Jui Sl S} ALL SYMBOL
Sid| | pesia. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER 2l 3|3 8 DESIGNATIONS
alzlg 51 2 INVOLVED
. P -4 > > o
- 2 xX] 0o 3
wigilQ SWITCHES (CLASS 24) AND THERMOSTATS (CLASS 40) CONTINUED 2lalgi 3
A NEA S
XTX[ { S-sA ANTENNA TRANSFER (HI-LO 3 P.D.T., ONE BREAK PER CIRCUIT, 10 1 T-7603470 G2 010 [0 | S-5A,5-58,5-5C
POWER) SWITCH AMPS, R.F. D.C., 3000 VOLTS, ROTARY
TYPE
x| x| ¥ s-sB P.A. SCREEN GRID (Hi-LO | PART OF S=8A oloio
POWER) SWITCH
xix] ® s-5¢ P.A. PLATE (HI~LO POWER) | PART OF S-5A olojo
SWITCH
x| x| s-6 ANTENNA CURRENT VOLTAGE | D.P.D.T. ONE BREAK PER CIRCUIT, 20 A, 1 T-7603k486 Gl oo fo | s-8
FEED SWiTCH R.F., 3000 VOLTS, ROTARY TYPE
XIx| ¥ s=7 LOCAL REMOTE SWITCH } P.D.T. ONE BREAK PER CIRCUIT, 2 A. | ~2koss 2} P~7707082 P2 ofolo | s«7,5-%03
250 VOLTS, TOGGLE TYPE
X| x| x s-8 4 WiRE START STOP SWITCH | D.P.S.T., 10 AMPS. AT 250 V.A.C., 1 P~7707242 Gl 010 {0 | S-8
PUSH BUTTON TYPE
4 WIRE START STOP SWITCH | SPARE FOR S8 H F=7707242 Q10 111 |t
X1 x| X s-9 (ADJ. TUNE OPERATE) D.P., TRIPLE THROW, ONE BREAK EACH 1 T-7604978 G6 010 {0 | 5-9,5-9A
SWITCH IN TWO CIRCUITS, 3 A., 3000 VOLTS
D.C., ROTARY TYPE, INTERLOCK SAME
AS $-1C
XiX| x| s-9a INTERLOCK SWITCH PART OF S-9 0o |o
X |x{ x| s-10 TEST KEY SWITCH D.P.D.T., OPEN NEUTRAL LOCK AND NON~ | ~2k069A 2k P=7707082 P1 010 {0 {s-10
LOCK, 10 AMPS. A.C., 2 AMPS. D.C. AT
110 VOLTS, TOGGLE TYPE
X 1x| x| s-1 TEMPERATURE PROTECTION "$.P.S.T., 2 BREAKS PER CIRCUIT, -hoo3Y 1 M-7406282 P1 11|11 | s-11
SWITCH SPENCER DISC OPEN 69°-71°C. CLOSED
55°C~60°C., 3.0 AMPS. AT 330 VOLTS
D.C. OR 2.5 A. AT 220 VOLTS, 60
CYCLE
X | X[ x| 5=12 EMERGENCY STOP SWITCH D.P.S.T., 2 BREAKS PER CIRCUIT, 30 | -2ko72 1 P~7706780 P2 1|11 1| s-i2
AMPS., 250 VOLTS, TUMBLER TYPE
X {x| x| s-13 THERMOSTAT SWITCH SINGLE CIRCUIT, DOUBLE BREAK 60°C -%oo10 RE13AkB6C | 25 T=7603330 P32 1212 |2 | s-13
PLATNIMUM CONTACTS SET WITHIN 0.05%C
ANGLE TYPE
X | X x| s-1k4 DOOR INTERLOCK SWiTCH SINGLE CIRCUIT, DOUBLE BREAK, 1 AMP. | 24067 1 | s#867378 T-760728% P32k Q1 |2 |2 |2 | S-14,5-15,5-15
500 VOLTS, INTERLOCK TYPE
X ixtxj s-15 DOOR INTERLOCK SWITCH SAME AS S-14 -24087 1
X |Xx| x| s-16 DOOR INTERLOCK SWIiTCH SAME AS S-14 ~2k067 1
X [X| X $=-17 6 WIRE START STOP SWITCH | 2 BUTTON, MOMENTARY, 10 AMPS., 250 V. 1 P-7707242 @3 0{0 (0| s~17
A.C., PUSH BUTTON TYPE
6 WIRE START STOP SWITCH | SPARE FOR S=17 1 P-7707242 G9 1111 |
»
P-7711768
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PARTS AND SPARE PARTS L{ST BY SYMBOL DESIGNATION FOR MODEL TBM-11 RADIO TRANSMITTING EQUIPMENT

TABLE 11 (CONTINUED)

SPARE PARTS

SUPPLY NAVY SPEC : SPECIAL TOL | CONTRAGCTOR'S WANTLTY
T SYMBOL FUNGTION DESCRIPTION NAVY TYPE | op pRAWING | & WFR. RATING OR | DRAWING AND [ S| S| ALL SYMBOL
ofoi,| oesia. NUMBER NUMBER =1 opesle. MODIFICATION] PART NUMBER 33l 381 @ DESIGNATIONS
siai® 20 9D INVOLVED
. RS =z >| > m
>|=lo ~
2 N
wigle SWITCHES (CLASS 24) AND THERMOSTATS (CLASS 40) CONTINUED i Alal 3
N e
XX X S-18 CONTROL LINK SWITCH CONTACTOR PANEL ASSEMBLY 1 T-7607284 P33t o0{0lo} s-18
Xl §-19 CONTROL LINK SWITCH CONTACTOR PANEL ASSEMBLY 1 T-760728% P332 0{0f{0 | s~19
5-20 NOT USED
X | X s-21 CONTROL LINK SWITCH CONTROL PANEL ASSEMBLY 1 T-760728k4 P33k oloiol s-2t
$-22 TO| NOT USED
S-26
X| 5-27 M.O. FILAMENT STANDBY SAME AS 5-3A -24098A 1
SWITCH
x| x| s-bo1 MICROPHONE HOOK SW|TCH 4 p.D.T., ONE BREAK PER CIRCUIT 26 M-740745h P1 o0lo o | s-ho1
X s-hoz AUTOMATIC MANUAL SWITCH S.P.D.T., ONE BREAK PER CIRCUIT, 27] 3953 BLA M-7407457 P1 sl1j1{1]| s-loz
THREE WAY, TOGGLE TYPE
X} %X| X} 5-403 | CARRIER CONTROL SELECTOR | SAME AS 5-7 -24086 ofojo
SWITCH
X| s-hol | TALK SWITCH LOCKING & NON~LOCKING -2ho8s 24 P-7707082 P3 010 {o | s-hok
X S-405 | CW-MCW VOICE SWITCH MULTI CONTACT, THREE POSITIONS, TWO 1 T-7607518 G1 0(0 10 | s-hos
BREAKS PER CIRCUIT, ROTARY TYPE
X {X| x| s~bos DOGR INTERLOCK SAME AS S-1h ~2k067 5 11 (1 |1 | s-4oe,5~407
X [ x| x| s-ho7 DOOR INTERLOCK SAME AS 5-~1h 24067 5
X x| x| s-kos LINK SWITCH PART OF ASSEMBLY
X {X| xj s=-bog LINK SWITCH PART OF ASSEMBLY
X | X}| x| s-hi0 LINK SWiTCH PART OF ASSEMBLY
TRANSFORMER (CLASS 30)
X{X| X T=1 FILAMENT TRANSFORMER 0.21 KVA., 60 CYCLE -30302 1 L-317196 ololo| T-1
WDG. TAPS VOLTS AMPS TURNS OHMS
P1 Y106 100 1.18 113 1.2
P1 5706 70 1.70 79 1.0
P2 1703 100 1.18 113 1.2
P2 1702 70 1.70 79 1.0
S1 7108 6.7 10 7 018
S1 7709 11.4 10 13.5 .032
Sz 13101k 5 6.5 6 .025
S2 131015 10 6.5 12 .05
S3 101011 5.5 3.25 6.5 .0k
$3 107012 11 3.25 13 .08
TEST 2500 VOLTS

P-7711788




TABLE 11 (CONTINUED)
SPARE PARTS
PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM—11 RADIO TRANSMITTING EQUIPMENT
SUPPLY NAVY SPEC. SPECIAL TOL | CONTRACTOR'S - Q‘fANT.'TY
T | SYmeoL EUNGTION DESGRIPTION NAVY TYPE | op pRAMING WFR. RATING OR | ORAWING AND Ruil Sl o ALL SYMBOL
91| DESIE. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER 2| 3] 8 DESIGNATIONS
dlaje 1 G INVOLVED
Sl=iw ~
wlo|s TRANSFORMERS (CLASS 30) CONTINUED s|Algl g
=R 2L
T2 NOT USED
XIX| x| T3 COMPENSATOR TRANS FORMER 1.2 WATTS, 60 CYCLE 1 L-332701 o|ojo| T-3
PRIMARY - 100 V., .012 AMP., 4180
TURNS, 600 OHMS
SECONDARY =~ 0.125 V., 10 AMPS., 10
TURNS, .009 OHMS
TEST 1500 VOLTS
T<4 TO | NOT USED
T-11
x| T-12 AUX. M.0. FiL. TRANSFORME( 0.36 KVA., 60 CYCLE ~30303 1 L~332702 olojo | T-12
ER . TAPS VOLTS TURNS OHMS
s1 5107 11 68 . 085
Pl 1TO2 100 580 16.5
Pz 3104 100 580 16.5
TEST 1500 VOLTS
T-13 NOT USED
X{ T-14 STEP DOWN TRANSFORMER 0.335 KVA., 60 CYGLE ~30301 1 L-317195 oo fo | T-14
o WDG. TAPS vgkrs TUENS oims
W P1 1702 o 24 .8
P2 3TO4 220 240 I
51 5106 220 125 1.325
s2 7708 110 125 1.325
x| T-15 STEP DOWN TRANSFORMER 0.25 KVA., 60 CYCLE -30300 1 L-317194 o.{o o | T-18
WDG. TAPS VDLTS TURNS OHMS
P1 1102 4o 320 9.25
P2 3104 220 320  9.25
st 5706 220 168 1.5
s2 7108 110 168 1.5
X x| x| 1-hot MICROPHONE TRANSFORMER 100 TO 5000 CYCLE -30563 1 L-365748 0 {0 |o.| T-%o1
WDG. TAPS VOLTS TURNS OHMS
PRI. 1702 1.0 00 5.0
SEC. 3TO4 3.2 1280 62
TEST 1200 VOLTS
X X | x| T-bo2 LINE INPUT TRANSFORMER 100 TO 5000 CYCLE -30565 1 L=365750 0 [o |0 | T<bo2
WDG. TAPS VOLTS TURNS OHMS
P1 5106 0.31 250 10
ktos 0.19 150 7
S1 1702 5, 4000 1330
sz 2703 5. kooo 2000
TEST 1500 VOLTS
P-7711758




PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM—11 RADIO TRANSMITTING EQUIPMENT

TABLE it (CONTINUED)

SPARE PARTS

R NAVY TYPE | g orin. v& SPECIAL TOL o T
of FUNCTION DESCRIPTION OR DRAWING RATING OR wl O] o ALL SYMBOL
ST UK NUMBER NUMBER MOD{FICATION gl &l s 8 DESIGNATIONS
djalo 2 =121 INVOLVED
>|>|m ~
"~ x wlo o
°18 :,? TRANSFORMERS (CLASS 30) CONTINUED gralel s
~ N
Xi1x|x INTERSTAGE TRANSFORMER 100 TO 5000 CYCLE -30564 L-3657k49 oflojo | 7-ko3
WDG. TAPS VOLTS TURNS OHMS
P 1702 9 2000 1350
P2 2703 9 2000 1350
21 & 7708 5.5 1160 105
2 )
S3 5T06 14 3000 2500
sk htos 1% 3000 2500
TEST 1500 VOLTS
DRIVER TRANSFORMER 10 V.A., 100 TO 5000 CYCLE -30560 oto |o | T-h4ob
WDG. TAPS VOLTS TURNS OHMS
P1 1102 127 750  50.5
P2 2703 127 750  50.5
$1 97010 63 375 25,3
107011 6k 375 25,3
s2 6T07 38 220 15.0
7708 37 220 14,8
S3 btos 10 60 k.1
TEST 1500 VOLTS
MODULATION TRANS FORMER 400 V.A., 100 TO 5000 CYCLE -30558 0 |0 jo | T-bos
WDG TAPS VOLTS AMPS TURNS O
Pl & 1T02 1130  0.35 800 0
P2
P2 & 3TOF 1130 0.35 800 50
P3
S1 & STO6 243  o0.21 181 10
s2
S1 & 6T07 28 o0.21 21 1
s2
S1 & 7708 1640 0.21 1218 69
s2
TEST 6000 VOLTS ,
MODULATION METER TRANS= | 100 TO 5000 CYCLE -30557 0 {0 {0 | T-hos
FORMER . TAPS AMPS. TURNS OHMS
PRI 1702 0.21 120 1.2
s1 3702 0.0045 2800 1450
S2  2TO4 0.0045 2800 2000
INDUCTANCE 22 MA  MAX.
VOICE RELAY TRANSFORMER | RATIO 10 TO 1, 100 TO 3000 CYCLE ~30570 o [o lo | 1-bo7
WDG. TAPS VOLTS TURNS OHMS
P1 1702 5 900 35
51 3704 50 9150 3750
TEST 1500 VOLTS
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TABLE §1 (CONTINUED)
PARTS AND SPARE. PARTS LIST BY SYMBOL DESIGNATION FOR MODEL TBM~11 RADIO TRANSMITTING EQUIPMENT SPARE PARTS
SUPPLY NAVY SPEC. : SPECIAL TOL | CONTRACTOR'S W T
sl SYMBOL CUNGTION DESCR}PTION NAVY TYPE | oR pRAWING | & VFR, RATING OR | DRAWING AND g slsl . ALL SYMBOL
21911 oESIA. NUMBER NUMBER DESIG. MODIFICATION] PART NUMBER 2l 3l al 8 DESIGNATIONS
S :§ =1 I I I INVOLVED
g x}! Wi o B
E 5 g TRANSFORMERS (CLASS 30) CONTINUED 21313
X IX | X| 1T-kos FILAMENT TRANSFORMER 172 V.A., 60 CYCLE 30561 1 L~365745 o o lo | T-ho8
WDG. JAPS VOLTS AMPS TURNS OHMS
Pl 4105 30 1.0 33 0.6
5T06 70 1.0 79 1.4
P2 1702 70 1.0 78 1.6
2703 30 1.0 34 0.8
s1 7T08 1 1.2 1 0.01
8T09 18 1.2 18.5 0.18
97010 2.5 1.2 2.5 0.02
107011 2 1.2 2 0.02
s2 1371014 6.5 10 7.5 0.018]
147015 4 10 4,5 0.009
137023 5.2 10 6 0.012
s3 201021 1.2 5 1 0.008
217022 1.35 5 2 0. 009,
sk 171018 3.2 3.3 ko 0.022
187019 3.2 3.3 3.5 0.026
$5 127016 5 0.3 29 0,55
TEST 2000 VOLTS
X {X|X| T-408 | POWER TRANSFORMER 375 V.A., 60 CYCLE -30k495 1 L-385737 OR 0 {0 {0 | T-ho9
WDG. TAPS VOLTS AMPS. TUﬁNS OHMS R-1k21
Pl iT02 220 0.85 240 3.6
P2 370k 220 0.85 240 6
51 5706 110 1.7 125 1.0
sz 7708 110 1.7 125 1.65
TEST 2000 VOLTS
THERMOMETERS (CLASS 40)
X (X [ X]| THel M.O. TEMPERATURE . CALIBRATED 30°C TO 70°C, STEM 7" X ~40025 RE13Ak8EC | 29 T-7603258 P28 1 {2 |2 |2 | TH-1
THERMOMETER 1/4", ANGLE TYPE
VACUUM TUBES (CLASS 38)
X X | x| vT-1 R.F. OSCILLATOR VACUUM (TRANSMITTING TETRODE) R.F. SCREEN ~-860 RE13A600A | 30| wL-860 DL~7502199 L7 * 13 |3 |3 | VT=1,VT-2,VT-3
TUBE GRID OSCILLATOR OR POWER AMPLIFIER,
GLASS BASE: MEDIUM FOUR PIN BAYONET,
CERAMIC GRID AND PLATE LEADS ARE
SEPARATE LEADS THROUGH GLASS BULB
HEATER CURRENT 3.25 AMPS. AT 10 VOLTS
A.C. OR D.C. PLATE DISSIPATION 100
WATTS
X {x [x]vTez R.F. 1ST INT. POWER AMP. | SAME AS VT=1 ~860 *
VACUUM TUBE
X X | X] VT=3 R.F. 2ND INT. POWER AMP. | SAME AS VT-1 -860 »
VACUUM TUBE

*TUBES PACKED IN INDIVIDUAL CARTONS
P-7711758
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PARTS AND SPARE PARTS L)ST BY SYMBOL DESIGNATION FOR MODEL TBM=-11 RADJO TRANSMITTING EQUIPMENT

TABLE §t (CONTINUED)

SPARE PARTS

SUPPLY NAVY SPEC : SPECIAL TOL | CONTRACTOR'S QUANTTY
T SYMBoL FUNGTION DESCRIPTION NAVY TYPE | OR ORAWING [ & |  WFR. RATING OR | DRAWING ano R S| S| _ ALL SYMBOL
©1el,1 DESIG. NUMBER NUMBER DES|G. MODIFICATION| PART NUMBER gl 8l sl 8 DESIGNATIONS
olaid N IKVOLVED
. o P
>i=|m ™~
s s12l8t¢
wigle VACUUM TUBES (CLASS 38) CONTINUED 2l 2333
I e .
XX X] vreb R.F. POWER AMP. VACUUM R.F. SCREEN GRID POWER AMP. GLASS -861 RE13A600A | 30! wL-861 DL-7502190 L6 Fe |1 |1 {1 | vi-b
TUBE BASE: SPECIAL TWO PIN BAYONET AND ONE]
BAR CONTACT CERAMIC SCREEN GRID. AND
PLATE. SPECIAL CAPS, CURRENT LEAD
THROUGH SIDE OF GLASS BULB, HEATER
CURRENT 10 AMPS, AT 11 VOLTS A.C. OR
D.C. PLATE DISSIPATION 400 WATTS
VT-5 NOT USED
X | x| vT-401 | AUDIO FREQUENCY AMPLI - (TRIPLE GRID AMP.) AUDIO FREQUENCY | -6D6 3 DL-7502199 L1 *{2 |2 |2 | vT-4o1,VT-ho2
FIER VACUUM TUBE TRIPLE CURRENT SUPER CONTROL AMP.
BASE: SMALL SIX PIN BAYONET TYPE,
PHENOLIC, SMALL METAL CAP. HEATER
CURRENT 0.3 AMPS. AT 6.3 VOLTS
X |X] vT-402 | AUDIO FREQUENCY AMPLIFIER| SAME AS VT-ko1 -6D6 *
VACUUM TUBE
X [ X| V7403 | AUDIO FREQUENCY AMPLIFIER| KEYER PENTODE, GLASS BASE: MEDIUM 5 | -807 30| WL-807 DL-7502199 L2 * 13 |3 |3 | vT-ho3,VT-bok
PIN BAYONET, SMALL METAL CAP, HEATER vT-hos
CURRENT 0.9 AMPS. 6.3 VOLTS A.C. OR
D.C., PLATE DISSIPATION 25 WATTS
X | x| vT-hol | AUDIO FREQ. AMPLIFIER SAME AS VT-L03 -807 *
VACUUM TUBE
X X} vi=-hos AUDIO FREQ. AMPLIFIER R.F. POWER AMPLIFIER PENTODE, GLASS ~803 30 DL~7502199 L3 * 12 {2 |2 VT-‘!OS,VI-’JOG
VACUUM TUBE BASE: GIANT 5 PIN BAYONET PHENOLIC,
MEDIUM METAL CAP, FILAMENT CURRENT
§ AMPS. AT 