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1. NAVSHIPS 900,210 is the instruoction book for
Radi¢ Telegraph and Telephcne Iransmitting Equipment,
ICK Seriea. It ia in effect upon receipt.

2. NAVSHIPS 200,210 is-a RESTRICTED non-reglstered

publigation and shall be handled, transported, and safe-

guarded in accordance with U, 8. Naval Regulations. Whean
superseded by a later edition, this publication shall be

destroyed.

3. Any person known to be in the service of the
United States end peraons of undoubted loyalty and
discretion who are cooperating in Government work may
have acocess to this publication, However, information
contained herein shall not be communicated to the public
or to the preass,

4. This document contains information affecting the
Hational defense of the United States within the meaning
of the Espionage Act, B0 V.5.0., 31 and 32, as amended.
Its transmission or the ravelation of ite contents in any
manner to an unauthorized person is prohibited by law.
(ART. 78 U.S.N. REGS=1920)

B, Extraocts from this publication may be made to
facilitate the preparation of other Navy instruction
books and handbooks.

8. Coples of this publication should be obtained
from the nearest Electronics O0fficer.

E. L. COCHEANE
Chief of Bureau

From BUREAU OF SHIPS, MAVY DEFARTMENT, WASHINGTON 25, D. C.
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CONTRACTUAL GUARANTEE

The equipment including all parts and spare parts, except vacuum tubes, batteries, rubber and material normally
censumed in operation, is guaranteed for a period of one year from the date of delivery of the equipment to and
acceptance by the Government with the understanding that all such items found to be defective as to material, work-
manship or manufacture will be repaired or replaced, f.0.b. any point within the continental limits of the United States
designated by the Government, without delay and at no expense. to the Government; provided that such guarantee
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 conditions, against defects
in design with the understanding that if ten per cent (109) or more of any such said item, but not less than two of
such item, of the total quantity comprising such item furnished under the contract, are found to be defective as to
design, such item will be conclusively presumed to be of defective design and subject to one hundred per cent (10097%)
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 activ-
ities 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 jeopardizing the integ-
rity of Naval communications, the exigencies of the Service, therefore, 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 mandatory. The report of a responsible
authority, including details of the conditions surrounding the failure will be acceptable as a basis for affecting expe-
ditious adjustment under the provisions of this contractual guarantee.

The above one year period will not include 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 guaranteed anew under this pro-
vision.

INSTALLATION RECORD

Contract Numbers Dates of Contracts Contract Numbers Dates of Contracts
NOs —83834 2 April, 1941 NXss—18783 22 February, 1943
NOs —87454 18 June, 1941 TCOG —36083 16 June, 1943
TCG —34112 26 December, 1941 TCG —36083 30 June, 1943
NXss—18T783 11 Febroary, 1943 NXsr—33304 16 March, 1944

Serial Number of equipment................ T I S SR PR T S I S S
Date of acceptance by the Navy. .. ....... CRTRIRU B PR AU, ot . om0 B A B A B P
Drate of delivery to contract destination, . . ... ... . ... .....iiuiuirioiiinrrennrnnnns ces
Date of completion of installation. . ... ... .0ttt iiiii ittt it

Date placed 0 SBIVICE. . ..ottt ittt et e
Blank spaces in this table shall be filled in at time of installation. Operating personnel shall also mark the “date

placed in service” on the date of acceptance plate located below the model nameplate on the equipment, using suit-
able methods and care to avoid damaging the equipment.
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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 failure and
give the date of installation of the equipment. For procedure in reporting failures, see Chapter 67 of
the "Bureau of Ships Manual," or superseding instructions.

ORDERING PARTS

All requests or requisitions for replacement marerial should include the following data:
L. Navy stock number or, when ordering from an Army supply depot, the Army stock number.
2. Name of part.

If the Navy stock number has not been assigned, the requisitions should specify the following:
1, Equipment model designation.
2. Name of part and complete description.
3. Manufacturer’s designation.
4. Contractor's drawing and part number.
5. AWS, JAN, or Navy type designation.

DESTRUCTION OF ABANDONED MATERIAL IN THE COMBAT ZONE

In case it should become necessary to prevent the capture of this equipment, and when ordered to
do so, DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR USED
BY THE ENEMY, BURN ALL PAPERS AND BOOKS.

Means:
1. Explosives, when provided.
2. Hammers, axes, sledges, machetes, or what ever heavy object is readily available,
3. Burning by means of incendiaries such as gasoline, oil, paper or wood.
4. Grenades and shots from available firearms.
5

- Burying all debris, or disposing of it in streams or other bodies of water, where possible and
when time permits.

Procedure:

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

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

3. Daestroy all controls, switches, relays, connections and meters.-

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

5. Smash every electrical or mechanical part, whether rotating, moving or fixed.

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

7. Destroy all classes of carrying cases, straps, containers, etc.

8. Bury or scatter all debris.

DESTROY EVERYTHING!
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SAFETY NOTICES

The attention of officers and operating personnel is directed to chapter 67 of Bureau of Ships Manual or super-
seding instructions on the subject of Radio-Safety precautions to be observed.

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH YOLTAGES (1800 YOLTS) WHICH
ARE DANGEROUS TO LIFE. OPERATING PERSONNEL MUST AT ALL TIMES OBSERVE 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 POWER EQUIPMENT. UNDER
CERTAIN CONDITIONS DANGERQUS POTENTIALS MAY EXIST IN CIRCUITS WITH POWER CONTROLS
IN THE OFF POSITION DUE TO CHARGES RETAINED BY CAPACITORS, ETC, TO AVOID CASUALTIES,
ALWAYS REMOVE POWER, DISCHARGE AND GROUND CIRCUITS PRIOR TO TOUCHING THEM.

Since the use of high voltages (1800 volts) which are dangerous to human life is necessary to the successful oper-
ation of the equipment covered by these instructions, certain reasonable precautionary measures must be carefully
observed by 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 or commutator covers if removed will not cause interlocks 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 AW AY FROM LIVE CIRCUITS. Under no circumstances should any person other than authorized main-
tenance personnel be permitted to reach within or in any manner gain access to the enclosure with interlocked 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 noninterlocked portion of the
shielding or enclosure is removed or open. Wherever feasible in testing circuits, maintenance personnel should check
for continuity and resistance rather than directly checking voltage at various points.

DON'T SERVICE ALONE. Under no circumstances should any person reach within or enter the enclosure for
the purpose of servicing or adjusting the equipment without the immediate presence or assistance of another person
capable of rendering aid.

DON'T TAMPER WITH INTERLOCKS. Under no circumstances should any access door or safety interlock
switch be removed, short circuited, or tampered with in any way, by other than authorized maintenance personnel, nor
reliance be placed upon the interlock switches for removing voltages from the equipment.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE RULES FOR RESUSCITATION BY THE
PRONE PRESSURE METHOD SHALL BE PROMINENTLY DISPLAYED IN EACH RADIO,
RADAR OR SONAR ENCLOSURE. POSTERS MAY BE OBTAINED UPON REQUEST TO
THE BUREAU OF MEDICINE AND SURGERY.
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NAVSHIPS 900,210

Section 1
Paragraphs 1-3

SECTION |
GENERAL DESCRIPTION

1. INTRODUCTION.

This instruction book contains data on a series of sim-
ilar Model TCK equipments. The models included are:
—Models TCK, TCK-1, TCK-2, TCK-3, TCK-4, TCK-5
TCK-6, and TCK-7. Although the equipments are similar
electrically and mechanically in most cases, they are not
interchangeable due to minor circuit considerations.
Paragraph 9(a) contains a table indicating the Navy
Type numbers of the units that must be used together to
make up the individual model equipments of the TCK-
series,

2. EQUIPMENT DESCRIPTION.

@. General.—The Navy Model TCK-series are Ra-
dio Telegraph and Telephone Transmitting Equipments
designed for use on almost all ships including subma-
rines, destroyers, and cruisers, or in any shore installa-
tion. Each equipment consists of a radio transmitter unit
and its associated power supply. The power supply con-
sists of either a motor-generator and its associated
magnetic controller or a vacuum tube rectifier unit.

The equipment provides phone or CW transmission
with precigion, speed and reliability and without causing
interference to other units operating in the same fre-
quency band. Preliminary calling is made unnecessary
by the accuracy of the tuning.

Representative units making up the TCK-series equip-
ments are shown in Fig. 1-1.

b. Transmitter Unit. —The components in the radio
transmitter are mounted on decks which are supported
by a.welded steel frame. It contains all of the neces-
sary circuits, tubes and control apparatus to provide am-
plitude-modulated phone or telegraphically keyed CW
signals in the frequency range of 2000 to 18,100 kilo-
cycles. The nominal power output is 400 wartts for
telegraph signals and 100 watts for phone operation.

The operating controls and meters required for the
operation are arranged on the front panel for maximum
accessibility. The side and rear panels of the cabinet
are removable, exposing the circuits for service adjust-
ment. Tubes are available for replacement through ac-
cess doors on the front panel.

The equipment is designed so that it may be readily
started, stopped, and operated using either a four-wire or
six-wire remote control unit.

¢ Power Converter Unlts.—Four basic power coo-
verters, one for each of the various voltage sources en-
countered, provide the necessary d-c and a-c operating
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voltages for the TCK equipments. They are as follows:
115 volt d-¢c motor-generator; 230 volt d-c motor-gener-
ator; 220,440 volt a-c, three-phase, motor-generator; and
a 110,220 volt a-, single phase vacuum tube rectifier
unit. The output voltages of these units are 1800,/500/
115/12 volts d-c and the a-c filament voltages,

The wvacuum tube rectifier is a three-chassis cabinet
unit, similar in construction to the transmitter, A control
panel at the top of the front panel contains the only
operating controls. A service door extends from this
control panel to the base of the front of the unit to pro-
vide access to the tubes, fuses, and relays for servicing.

The a-c and d-c motor-generator units are of single
unit construction. They are supplied with a separate
magnetic controller contained in a weatherproof box.
The individual controllers are designed to conform to
one of the three voltage ratings and for a-c or d-c service.
Controllers for different voltages and types of service
are not interchangeable.

d. Transmisslon Line Coupling Unit,—The Models
TCK-4 and TCK-6 equipments are provided with a
transmission line coupling unit which permits opera-
tion of these models into a balanced two-wire transmis-
sion line, The coupling wnit construction is similar to
the transmitter unit and mounts directly to the top of
the transmitter. All operating controls are contained on
the front panel.

3. CONSTRUCTION OF TRAMSMITTER UNIT.

a. General.—The d-c operated transmitter shown in
Fig. 1-2 has all of the general construction features of
the transmitters supplied with all Model TCK equip-
ments. Slight changes occur in the location of front panel
controls on the a-¢ operated units and an additional unit
for coupling to a transmission line is mounted on top
of the Model TCK-4 and -6 transmitters,

The frame of the transmitter is constructed of chrome
molybdenum steel tubing, welded to form an extremely
strong, yet light-weight structure to enclose and mount
the various chassis and component parts. All shields,
subbases, partitions, and front panels are made of alumi-
num of aluminum alloy. The sides, rear and top of the
cabinet are provided with removable, perforated panels
which make the interior accessible by merely loosening
thumbscrews.

Four hoisting shackles are provided at the top of the
frame permitting it to be lifted or lowered readily du-
ing installation. Shock mounts consist of four rubber
shock absorbers fastened to the bottom of the mounting
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Figure 1-2—Model TCK Transmitter Equipmaent
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base. The motion of the transmitter under heavy shock
or vibration is limited by an adjustable snubber on each
rubber shock absorber. The shock absorbers may be
removed for land base operation where a rigid mounting
is desired, At the rear corners near the top of the trans-
miiter are attached two rubber shock absorbers which
mount against the rear bulkhead to provide stabilization,
and prevent excessive sway.

All operating controls, switches and meters are
mounted on the front panel and are arranged for maxi-
mum utility. There are six meters located across the
top panel that provide ease in observing the operating
voltages and currents, Three service doors are built into
the front panel so that the vacuum tubes may be readily
inspected and replaced if necessary. Each service door is
elecirically interlocked so that all power, except to the
MO heater, is removed when a door is opened. The out-
put post to the antenna is located on the top cover of
the unit,

b. Clrevit Orlentation.—The power amplifier (P-A),
the work circuit and the intermediate power ampli-
fier (I-P-A) components are located at the centet of the
transmitter unit. The tubes for these r-f circuits are ac-
cessible through the "mbe door” shown in Fig. 1-2, The
tuning of the transmitter is accomplished by the Uni-
Control knob located to the right of the tube door. This
knob is used to control the main tuning condenser gang.
Immediately below the frequency dials is located the
master oscillator (M-O) unit, the components of which
are assembled into a temperature-controlled box. The
crystal frequency indicator (C-F-I) unit consists of a
chassis which is mounted on a deck behind the CFI door,
The controls for the unit are brought out to the front
panel. Behind the relay door at the bottom of the front
panel, is mounted the Modulator uait. This is a single
chassis bolted to the bottom deck of the eransmitter,
Just inside the relay door and in front of the modulator
is the external connection terminal board. All leads from
the motor-generator or rectifier, control circuits, and re-
mote control circuits connect into the transmitter at
this board. The antenna loading coil and tuning capac-
itor are in the top section of the radio transmitter to the
left of the P-A stage.

c. Tuning Arrangement.—The nain tuning con-
densers that control the frequency of the master oscil-
lator, the power amplifier, the intermediate power am-
fier and the work circuit of the master oscillator, extend
vertically along the right side of the transmitter, They
are ganged and operate from one control (Frequency
Control "A") on the front panel to provide uni-control
tuning of all stages. The M-O plate, the P-A, and I-P-A
tuning condensers, are mounted on a casting which in
turn is securely mounted to the main frame of the trans-
mitter. The M-O condenser is mounted within the tem-
perature-controlled MO box and is ganged with the other
condensers through a rigid insulated coupling. The
method of assembly assures accurate line-up and pro-

ORIGINAL

NAVSHIPS 200,210

Section 1
Paragraph 3

vides a tuning assembly that will withstand vibration
shock, and normal service use.

The Frequency Dial, generally known as the Uni-Con-
trol mechanism, shown in Fig. 1-3 is designed to provide
accurate direct reading of the frequency as determined by
the M-O condenser setting. A recurrent counter type of
dial scale has been employed in this design to provide a
compact scale with a high degree of accuracy. It will he
noted that the main tuning control kaob drives directly
the ganged tuning condenser assembly through a worm
and worm gear. Immediately behind the control panel at
the Frequency control “A" is mounted a casting shown
in Fig. 1-3, which holds the necessary gears to operate a
vertical shaft from which the various counter mecha-
nisms operate. This method of attaching the dial scales
eliminates the necessity for any heavy driving load being
applied to the dial and its gear train.

Figure 1-3—Uni-Confrol Mechanism

The Frequency control is provided with a lever which
when turned counterclockwise locks the control in po-
sition so that it cannot be accidentally changed. This
lever controls a brake mechanism consisting of rwo brake
shoes applied in opposite directions to the brake drum.
This arrangement permits locking of the control without
disturbing the frequency setting.

In the design of the uni-control and dial mechanism,
back-lash has been reduced to a minimum by employing
split gears. Extra precision ball bearings are incorporated
in the counters and condensers to insure free running and
a minimum of friction. Dust covers are provided for all
ball bearings.



Section 1
Paragraph 3 .

A stop mechanism for the main tuning condenser drive
shaft travel is located immediately behind the gear cast-
ing of the control knob. This stop mechanism prevents
damage to the condensers and mechanism at the ends of
the rotor travel by cxetting a braking action before the
main end stop is r.ached so as to slow down the coatrol
motion before reaching the positive stop. It also serves
as a warning that the operator is beyond the band limit.
Sufficient over-travel is provided on the band ends so
that the stops are needed only on rare occasions.

d. R-F Amplifiers.—The power amplifier and inter-
mediate amplifier components are mounted in the upper
center portion of the transmitter frame. Beside the con-
denser gang described in the previous paragraph, other
circuit components consist of the tank coils, tubes, band
change switch and the miscellaneous meters, resistors and
capacitors,

Twin power output tubes are mounted vertically on
the upper deck of the transmitter and are accessible
through the tube door from the front panel. The I.P-A
tube is mounted immediately below the P-A tubes on a
deck which also holds other components of that circuit.
The I-P-A and P-A tube positions are provided with tube
clamps to prevent the tubes from working loose under
conditions of severe vibration, The clamps vary some-
what in mechanical construction with the various models,

The tank circuits for the r-f stages consist of variable
condensers and inductance coils, mechanically and elec-
trically altered to provide the frequency coverage of the
transmitter. The tuning arrangement over a single band
has already been described. To provide for six bands of
frequencies, separate inductances are switched into the
plate and grid circuits of the r-f tubes by the Band
Change "B" control. Since the circuits are located in dif-
ferent parts of the transmitter assembly, a mechanical
linkage system is incorporated to couple the various tank
circuit switches, Two interlocks mounted on the band
switch remove r-f power from the switch contacts during
the switching operation. This prevents arcing, which
would burn the controls and shorten the life of the
switch.

e. Master Osclflator.—The M-O Unit, shown in Fig.
1-4, houses all of the components of the master oscil-
lator with the exception of the plate tank circuit, or work
circuits, The box, housing this unit, is made of an alumi-
num casting with an outside covering of balsa plywood
for heat insulation. The dial and controls are mounted
on the front panel and the oscillator tube is accessible
through the tbe door.

The M-O box is maintained at its operating tempera-
ture of 60°C by two thermostatically-controlled heating
elements. These elements are connected either in series or
in parallel, depending upon the supply voltage applied.
A pilot lamp (M-O Heater) is mounted on the front
panel and lights when the heating element circuir is
closed, A fan inside the box provides constant circulation
of air and maintains a uniform temperature throughout
the box. The oscillator tube is mounted horizontally on
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Figure 1-4—Master Oscillater Unit

the outside of the box where it is readily accessible
through the center tube access door. The tank circuit un-
ing condensers of the grid and plate are driven by the
Uni-Control rtuning mechanism, The inductances are
changed by means of a switch which is ganged to the
Main Band Change switch,

The oven temperature is controlled by a mercury col-
umn-type thermostat (5108) and a heater relay. Until
the temperature reaches 60°C, the thermostat circuit re-
mains open and permits power to flow into the heater
elements through the heater relay. When the box tem-
perature reaches 60°C, the mercury column thermostat
circuit closes and removes heater power. Another thermo-
stat (§109) is incorporated within the oven as a safety
device and opens the heater circuit should the tempera-
ture rise to approximately 70°C,

The rugged construction of the M-O box and the
temperature control over its components insure frequency
stability under practically all conditions of temperature
and humidity,

E RITE

Figure 1-5—Meodvulalor Unit

f. Modulator.—The modulator or audio amplifier
unit is constructed on a single chassis as shown in Fig.
1-5. This unit boles to the lower deck of the transmitter
unit and is located directly behind the relay door, This
provides easy access to the tubes for servicing. The com-
plete unit may be removed by removing six bolts which
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hold it to the base and then removing the leads from the
terminal boards,

The modulator tube is provided with a tube clamp
which is similar to the P-A and 1-P-A tube clamps,

NAVSHIPS 200,210

Figure 1-6—Crystal Frequency Indicafor Unit

g+ Crystal Frequency Indicator.—The CFI Unit is
built on a chassis similar to that employed for the modu-
lator unit, as shown in Fig. 1-6. It mounts directly on
the center deck of the transmirter and is located to the
extreme left of the Uni-Control dial. Tubes are acces-
sible for replacement through the CFI service door shown
in Fig, 1-2,

Section 1
Paragraphs 3-4

h. Connection Boards, Fuses.— All external con-
nections termimate at terminal board TH-1 mounted in a
junction box under the lower deck of the transmitter
unit directly inside of the relay door. Bach terminal is
numbered and the corresponding lead connections to the
units are numbered similarly, The terminal board TB-8
is located on the bottom of the deck immediately above
the relay door and is available through the lower access
door opening.

Besides the overload relays, the transmitter unit is pro-
tected by three fuses (F101, F102 and F103). These fuses
are cartridge type with-renewable links and are located
to the left of the relay door.

4. CONSTRUCTION OF MOTOR-GENERATOR.

All models of the TCK:series, except Models TCK-4
and TCK-6, use a motor-generator to provide the d-c
bias and plate voltages and the a-c filament supply for
the transmitter, A d-c motor-driven unit is shown in Fig,
1-7. It is a four-unit, two-bearing type construction and
is supported on two mounting feet. Each unit is enclosed
with removable brush covers; all four units have a com-
mon drive shaft which make the motor a direct drive.
All units can be disassembled for service or overhaul.

Two enclosed terminal boxes mount on top of the as-
sembly. They provide external cable termination and also
contain the necessary protective fuses,

Electrically, the motor-generator consists of a driving
motor, a high-voltage generator, a dual medium voltage
generator, and an overhung low voltage generator. To
provide for the different power supplies available, the
motors are mechanically interchangeable, The normal
speed is 3480 rpm with a motor output rating of 2 horse-
power, This makes three combinations available (o oper-
ate in the following power supplies: {a) 220 or 440
volis, 3-phase, 60 cyr.les;l (b) 115 volts d-c; and (<) 230
volts d-c. When the d-c power supply is used, the motor
is provided with slip rings adjacent to the commutator
from which a-c may be taken off for the twbe filament
supply for the transmitter,

Figura 1-FT—Molor-generater Unii
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Figura 1-8—Magnetic Conirollers

3. COMSTRUCTION OF MAGNETIC CONTROLLER.

The magnetic controller provides semi-automatic start-
ing of the motor of the motor-generator power supply.
The principal differences between units are the voltage
rating and type of service, either a-c or d-c. The con-
troller used with the Model TCK-T was designed to be
more shock resistant, more compact and weigh less than
those with the carlier units, Two types of controllers are
shown in Fig. 1-8, the one for the TCK-7 on the left and
the a-c controller on the right.

The unit is constructed in a steel drip-proof case with
a door on the front to permit ready access to the com-
ponents mounted on the interior of the case. Removable
conduit plates at both top and bottom permit the incom-
ing and outgoing conduits or cables to be connected
easily. These openings are covered by a metal plate when
not used. Side louvers permit circulation of air about the
components for cooling purpoeses. All models except the
TCK-7 muke use of mounting feet, with holes for mount-
ing bolts fastened to the rear and exterior of the case.
The controller for the Model TCK-7 has mounting holes
provided through the rear of the case from the interior,

On the a-c conwoller, the line switch control handle
is brought out to the exterior of the case. On the other
models this switch is available on the inside through the
front cover, This switch is used only when it is desired
to de-energize all circuits, otherwise the Start-Seop switch
on the transmitter i used. An overload relay reset button
is incorporated on the front door of each unit so that
the power can be restored to the motor-generator cir-
cuits when the overload is removed.

&. CONSTRUCTION OF MICROPHONME.
The audio input to the transmitter is designed for a

E) Puts TO TRLE
BT TOH

MICACPHORE CABC

CABLE CLawe

CREST PLATE

WICROP HONE R
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Figura 1-9—Cheast Type Micrephona

single button carbon microphone equipped with a push-
to-talk button. This is supplied with some of the
equipments, either as a hand or chest type unit. A repre-
sentative chest type microphone is shown in Fig. 1-9.

Three-wire microphone cable is supplied with each
unit. The three wires are for ground, microphone cur-
rent, and control voltage. The push-to-talk switch on the
chest mictophone that is illustrated, is at the top of the
microphone unit itself. Another chest type has the switch
located in a separate hand control switch box, while the
hand microphone has the push-button located in the han-
dle of the microphone.
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Figure "-10—Rectifier Unit

7. CONSTRUCTION OF RECTIFIER POWER UMIT.

The Models TCK-4 and TCK-6 make use of a vacuum
tube rectifier power unit to provide the d-¢ voltages from
either a 110 or 220 volts, 1-phase, 60 cycle source. The
front view of the units is shown in Fig. 1-10,

The frame of the unit is similar in construction to the
transmitter, using chrome molybdenum steel tubing
welded to form a strong lightweight frame structure to
enclose the three chassis of the unit. The "high voltage"
chassis occupies the lower area of the frame, the "relay”
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chassis occupies the upper section; while the "low volt-
age'’ chassis is 1n the center portion Haisting shackles
installed at each of the top corners permit easy handling
during installation,

The tront panel of the unit is divided into two prin-
cipal sections, The top section is permanently attached
to the frame and contains the Power switch, Line Volt-
meter, Power Indicator lamp, Voltage Regulator Con-
trol, and the Emergency switch. Below this panel, the
lower section contains the tube and terminal board access
dovr which permits easy access to these components.
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Figure 1-11=—Transmission Line Coupling Unif

This access door, extending down the front of the panel,
is perforated to permit observation of the rectifier tubes
in operation and also acts as 2 means of ventilation, This
door is interlocked so that when opened, all voltages in
excess of 230 volts are removed from the unit.

The three chassis may be removed through the front of
the unit when the lower panel is removed. Loosen the
three holding screws on the front of each chassis, discon-
nect the terminal boards and slide the chassis forward.

All cable connections are made to the terminal board
TB-20 through the knockouts provided in the junction
box located on the bottom of the rectifier.

8. CONSTRUCTION OF TRANSMISSION LIME
COUPLING UNIT.

The transmission lime coupling unit, shown in Fig.
1-11, is used with the Model TCK-4 and TCK-6 equip-
ments to provide operation into a balanced two-wire
transmission line at any frequency from 2,000 to 18,100
kilocycles. Provision is also made for use of a single wire
antenna of the type generally encountered on submarines,

destroyers, and light cruisers. This unit, in general, is
used on land-based installations.

The unit is constructed to the same width and depth as
the transmitter unit and is assembled on the transmitter
at the factory. This increases the height of the transmitter
by approximately ten inches. On the front panel are
located the tuning controls and antenna current meters,

The assembly of the coupling unit does not require any
changes to the transmitter except for the removal of the

hoisting shackles. These shackles are assembled on top
of the coupling unit in a similar manner to which they
were assembled on the transmitter. The antenna post on
top of the transmitter centers in a hole in the bottom of
the coupling unit and is electrically connected to the
coupling unirt circuit. Interlock connections to the trans-
mitter are made through terminal boards on each unit.
There are three antenna posts on top of the coupling
unit. Viewed from the front of the unit, the middle post
is for connection to the single wire antenna and the two
outer posts are for the balanced two-wire transmission
line.
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General Description NAVSHIPS 900,210

9. QUICK REFERENCE DATA.
NOTE

This instruction book includes data on the following TCK-series of equipments—Models TCK, TCK-1,
TCK-2, TCK-3, TCK-4, TCK-5, TCK-6 and TCK-7. The following chart shows the type service, Mavy
type oumbers and components of each model.

a. Equipments, Components and Type Service.

TABLE 1-1
TCE-4
MODEL TCK TCK-1 TCK-2 TCK-3 TCK-6 TCK-% TCE-7
1. TRANSMITTER L:
115 V.D-C CG-32214 CG-52214A | ... G-5Z214A ki
230 Y.D-C CG-5221% CG-522154 | ... ICG-52345
Z220/440 V.A-C, 39 | CG-32216 |OG-52216 |CG-52216A |CG-52Z16A e | wmame 0 s
110/220 V.A-C, 1 s | s &l e CG-52299
. MOTOR-GEN.
115 V. D-C cG-21631 | ... | ... CG-218631A | ... CG-21631A | ...
230 V. D-C CG-21632 Sl sy CG-21632A | ... | ... WCGLU-21632A)
220/440 V.A-C, 3¢ | CG-21633 [0G-21633 |CG-21633 [CG-21633A | ..... | ..... | ...
. RECTIFIER
PI0/220 WA= i | e | v | wvien | siie CG-20219
. MAGNETIC
CONTR OLLER
115 V. D-C CG-21627 CG-21627 | ..... ICG-21627 | ...
230 V. D.C CG-21628 Tare | T cG-21628 | ... | ..... CG-211297
220 V. A-C, 34 CG-21629 JCG-21629 |CG-21629 |CG-21629 | ... | ...
440 V. A.C, 33 CG-21630 OG21830 | coaes | dsises | wmmas o | e
5. MICROPHONE
HAND CAU-51006A e - ocry i B R I K-
CHEST CALLSTOLGA ICAT-S1D16A CAU-31044A /CAU-51044A/CALT-S1044ACAU-51078
6 COUPLING UMNIT | ..... | .oov | oo | arvess CG-31039 | ...
7. MICROPHOMNE
CIRCUIT FILTER | CG-53087 |[CG-33087 | ..... | ..... | ..... | ...
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TABLE 1-% EQUIPHEMNT SUPPLIED

OVERALL DIMENSIONS—INCHES YOLUME— | WEIGHT—
= CL. FT. LBS.
QUAN. | NAME OF MODEL OF NAVY TYPE | FOWER | A—CRATED B—UNCRATED A—Crated A—Crated
PER UNIT EQUIP, DESIGNA- |GROUP: |[—— T B—Uncrated | B—Uscrated
EQUIP. TION HEIGHT WIDTH ! DEPTH
| A B A B A B A B | A B
1 Trags- TCK CG-52214 m &0 | 9284, |89 23 32 18 | 434 | 1a8 | %40 | a7y
| mitzer TCK CG.92213 v G0 | 9204, |39 2% iz 1B, | 434 | 138 | 345 | 280
TCK,: TCK-1 CG-52216 | 60 | 5284, | 39 15 3z 18 | 434 | 13.8 | 330 | 283
TCK-3, TCK-3 CG-52214A | LN &0 | 52mg, | AR 29 £ 18 | 434 | 1%8 | %40 | 278
TCK-3 CG-322154 | IV 60 |24, |3 13 32 18L, | 434 | 138 | 343 | 280
| TCK-2, TCK-3 CG-512164 U &0 S2%iy | 39 ai 32 18% | 434 | 158 | 530 | 288
| TCK -4, TCK -6 42299 | I TEW | S0y |39 1% 32 1ok | 47.7 | 13,8 | 373 | 290
| TCK-7 CG-52343 v &0 [ 8284, (39 29 3z 1BL, | 434 | 138 | 430 | 284
(] | Mot TCK CG-21631 11 1B 14y |49 AL1%4y 15 11k 1.7 3 | 430 | ATO
Gan. TCK CG-21632 v 18 14l |49 A1, 1% 1145 .7 39 | 430 | ATO
TCK, TCK-1, TCK.2 | CG-21633 It LB | Ldly |43 5ELG | 13 1144 7.1 39 | aso | 3zo
TCK-3, TCK-3 CG-21631A | III 1B Lid |48 FIRLTMET 11 7.7 | 392 | 430 | 370
TCK-3 CG-21632A v 18 14y |49 41004, 15 114 7 39 | 430 | 3To
TCK-3 CG-218534 | I 18 144 |45 3Bl |18 1144 T.i 59 | amo | 320
TCK-? CGU-218324 | IV L% 141 |49 4104, 18 114 7.7 59 | 413 | 348
1 rm&- TCK-4, TCK-8 CG-3021% I B38| 9134y 3BLG | 24104, 34 16 478 | 1no | sas | avs
L2
1 Magoetic TCK, TCK-3, TCK.3 CG-21627 I 33 2904, | 26 19%4, | 19 13V04,| 10 45 | 143 | 130
Coa- TCK, TCK-3 CG-21628 v 33 94y | 26 1974 [ 19 13005 19 4% | 143 | 130
troller TCK, TCK-1, 2, 3 CG-21628 il 2304 | 19184, 27 074 | 1884 | B4, 49 | 32 | S0 [ 40
TCK, TCK-2 CG-11630 1§ 230y | 19184, 27 2074 | 1830 | BVRg,| 49 3.2 g0 40
TCK-7 CG-211297 | IV 23 17%, | 16 1104y | 1504 | 1O% 1.6 Ly 1 48
1 Tﬂ:ll:lhll- TCE-4, TCK-6 CG-5103% I PO B R L™ T wen | LEREg | a4y T s 1]
B Lifid
Coupling MOUNTED ON TOP OF TRANSMITTER CG-32259
Uit
1 Micro- TCK CALL5 10064 wkcin | g | 35 3y | 4 284 PACKED 2 1
phooe TCK, TCK-1 CALLS 10164 i 12 bR T 544 4 2% WITH -} F]
TCE-3, 4, 5,6 CALLS 10444 N 12 g T 514 4 24 | EQUIPMENT 3 F
TCK-7 CALLS10TE i 13 e | 7 ang | @ E1™) SPARES 3 -7
L Micro- TCE, TCR-1 CG-33087 T 13 q | 10 Tha | 7 4. PACKED 12 k-
phone WITH
Circuit TRAMS-
Fiker MITTER
UNIT
T‘h’l Tf-‘-ﬂ'l-l-l. rEe TIL 28 LXT] T (XL} 17 (el 4.7 ad 15 3
4567
Spare TCK Boz 1 veen | B4 e |22 eee |18 8.2 | ... | 250 | 93
Parts Box 2 R I v e |23 e |15 192 | ... | 240 [ 150
Box & T 8 eee |20 w18 19 | ... 120 &%
TCE-1 Box 1 s see | 2E sen |18 9.3 147 az
Box 2 caie | 4B see |28 s |25 vas | BET | wee | 20 | 181
TCK-2 Box 1 3% T | S 1 ] T | een -] 199 93
Bax ceas | BB cee |18 aee |13 5.2 | ... 194 | o2
TCK-3 Bax L vere (373 | . [28% NP 7.1 T 5.3 | ..o | 153 | 108
TCK-4 Box 1 - 3% ORI I S P T4 | . | 198 | 148
TCK-3 Bax 1 R B F11 cee | WO M ] 33 | ... 150 | 103
Box 2 e |UTYE | ... (208 | ... |1EW | ... 52 | ... | 200 | 150
TCK-& Box 1 cee 3D eee |21 vee |18 L | e 195 | 148
TCK-7 Box L veee | 1214 vee | O s (194 | ... 33 | ... | 130 8
Box 2 vean L ETY cee | 28% e j1E |L.. 23 | ... | 134 | 90
Box 3 vass | KTV cee | 28% e (1% | L. .2 | .es 134 | w0
Box 4 P ¥ eee |ZBY | oo (1B | ... 5.2 | .o | 134 | g0
Box § eeee | UTIG cee | ZEBW PP B 7 17 IR 5.2 | e 134 | @0
*Power Group Symbol.
I=—1 107220, L&, 60 crcles.
II—220/440, 34, 60 cycles
HI—115 v, d-c.
V=230 v, d-c.
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b. Contract Dates.

Mod'el Contract Date

TCK NOs —83834 2 April, 1941
TCK-1 NOs —87454 18 June, 1941
TCK-2 TCOG —34112 26 December, 1941
TCR-3 NXss—18783 11 February, 1943
TCE-4 NXss—18783 22 February, 1943
TCK-5 TCG —36083 16 June, 1943
TCK-6 TCG —36083 30 June, 1943
TCK-7 NXsr—53304 16 March, 1944

¢. Contractor,—General Electric Company, Schenec-
udfv, Nl Yl

d. Naval Inspector.—Inspector of Naval Material,
Schenectady, N. Y., and Bridgeport, Cona.

o. Frequency Range.—2,000 to 18,100 kilocycles.
f. Tuning Bands and Range.

Band 1i i i 2,000 to 3,000 ke
Band 2................. 3,000 to 4,500 kc.
Band 8. e e e 4,500 to 6,000 ke,
Band &, .. viviieiiieiia 6,000 to 9,000 ke
Band %o 9,000 to 12,000 ke,
Band &, ooy sy 12,000 to 18,100 ke,

g@- Pra-Sat Fraquenelas.—On Bands 1, 2, 3 and 4,
100 kc check points are provided by use of the CEl unit,
200 kc check points are provided on Bands 5 and 6,

h. Type of Frequency Control.—Temperature con-
trolled master oscillator,

L. Type of Emlsslon and Modulation Capabliity.
—Amplitude modulation, CW (A1); Phone (A3).
Modulation capability of 7567, with not over 15 per cent
RMS distortion at 400 cps.

|- Output Power.—(Measured into a 50 chm resist-
ance load.)

(I} CW POWER OUTPUT,.
400 watts on Bands 1, 2, 3, 4 and 5.
300 watts on Band 6.

(2) PHONE POWER OUTPUT.
100 watts on Bands 1, 2, 3, 4 and 5.
75 watts on Band 6.

k. Power Factor of Equipment.
Motor-Generator Supply—approx. 0.85 {full load)
Rectifier-Power Supply —approx. 0.88 (full load)
L Crystal Characteristics.

Used in Crystal Frequency Indicator Unit to control
multivibrator,

Type: GT cut, hermetically sealed.
Frequency: 200 kilocycles,

m. Frequency Stabllity Data.
(1) TEMPERATURE—KEY LOCKED.—Ambient
temperature change between 0° and 50°C. Average out-
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put frequency change not greater than 0.0005%/deg. C
after 14 hr. warm-up.

(2) LINE VOLTAGE — FULL POWER — KEY
LOCKED.—With 109, change in supply voltage, output
frequency change will not be greater than 0.00259, from
the frequency at the lowest voltage.

(3) HUMIDITY —With ambient between 40 and
45°C, humidity change from 30 to 957 will change out-
put frequency not greater than 0.02¢7.

{4) CONTINUOUS OPERATION.—With locked
key operation for 2 hours at full power output and am-
bient berween 20 and 30°C in the first five minutes fre.
quency changes not greater than 0.004¢}. For the re-
mainder of the time, the frequency will not vary more

than 0.0045 from the frequency measured at the end
of the first five minutes.

n. Impedances,

(1) LINE INPUT TO AUDIO UNIT —Connected
for 500-ohm line at zero db level {may be reconnected to
operate from 200-chm line).

(2) MICROPHONE INPUT TO AUDIO UNIT,
—Designed to match a 70-ohm single button carbon
microphone,

(3) SIDETONE OUTPUT FROM AUDIO UNIT.
—Matches a 500-ochm line, Maximum side tone level is
zero db,

(#) CFI-AUDIO OUTPUT.—Matches 3000 ohms
(may be reconnected to match 220 ohms).

©. Elactrical Choracteristics of Recommended
Antenna for TCK-4 and TCK-5.

(1) R-f resistance—26 to 3500 ohms.

(2} Inductive reactance—0 to 2000 ohms.

(3) Capacitive reactance—0 to 2000 chms.
(4) Transmission line—Lengths up to 20 feet.

p- Power Converter Equipment.
(1) RECTIFIER UNIT.—110/220 V. A-C.
Input Rating: 110,220 volts a-c, single phase,
50 or 60 cycles,
Cratput: 1800 volts, 0.42 amp. d-c.
500 volts, 0.3 amp. d-c.
115 volts, 0.5 amp. d-c.
12 volts, 0.8 amp. d-c.
(2) MOTOR GENERATOR.—115 V. D-C.
Input Rating:
Motor—2 hp—3480 rpm—115 v. d-c—40°C
continuous operation,
Output Raring:
Slip Rings—81 v. a-c—4.3 amps.—1 phase—
60 cycles,
H.V. Generator—1800 v. d-c—0.4 amp.—0.72
kw — compound wound;
500/150 v. d-c—0.35/1.5
amps.—0.35 kw.
L. V. Generator—12 v, d.c—2 amps.—0.34 kw,
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{3) MOTOR GENERATOR.—230 V. D-C,
Input Rating:
Motor—2 hp—3480 rpm—230 v, dc—40°C
continuous operation.
Curput Rating:
Slip Rings—163 v, a-c—2,15 amps.—1 phase
—60 cycles,
H.V. Generator—1800 v, d-c—0.4 amp.—0.72
kw — compound wound;
500/11% v. d-c—0.35/1.5
amps.—0.35 kw.
LY. Generator—12 v. d-c—2 amps.—0.024
kw.

{#) MOTOR GENERATOR.—220/440 V. D-C,
Input Rating:

Motor—2 hp—3480 rpm—2 pole—220/440
v. a-c—3 phase—60 cycles—40°C
continuous—connect for 220 or 440
volt operation.

Output Rating:
H.V. Generator—1800 v, d-c—0.4 amp.—0.72
kw — compound wound;
500/150 v. d-c—0.35/1.5
amps.—0.35 kw.

L.V. Generator—12 v. d-c—2 amps.—0.024

kw.

g. Primary Power Supply Requirements.—T he
primary power supply requirements are listad under
Table 1-3 below.

MNAVSHIPS 900,210

General Description

r. Equipment Supplled.—The equipment supplied
by contract is shown in 9a. All units for all contracts
are tabulated in Table 1-1 on page 1-9, Table 1-2 includes
the dimensions, weights, and volumes of the units, either
crated or uncrated,

s. Yacuum Tubs Complament.

TABLE 1-4
TUBE QUAN.,| TYPE NO.

Master Oscillator (V101) 1 | B37
Iotermediate Power

(Vioz) 1 | 837
Power Amplifier (V103,

104) 2 |B13
Modulator (V151) 1 807
2nd Speech Amplifier

(V152) 1 | 65Q7
1st Speech Amplifier

(V153) 1 | 65K7
Crystal Oscillaror (V201) 1 | 6K8 (65KT7)*
Multivibrator (V202) 1 | 65C7(65L7GT)*
CFI Detector (V203) 1 68]7
CFI Amplifier (V204) 1 | 6F8G(6SN7GT)*
H.V. Rectifier (V301,

302, 303, 304) 4 836
L.V.Rectifier (V305,306) | 2 |836

*Tubes shown In brackets sppear in Model TCK.-7, Transmicies
CG-32345, only. They replace adjacenr mbe ype.

TABLE 1-3
VOLTAGE/PHASE/ 115 V. 230V, 110/1/60 | 220/1/60 | 220/3/60 | 440/3/60
FREQUENCY D-C D-C A-C A-C A-C A-C
MOTOR- | MOTOR- MOTOR- | MOTOR-
TYPE GENER- GENER- RECTI- RECTI- GENER- GENMER.-
ATOR ATOR FIER FIER ATOR ATOR
1. Starting Current 60 amps. | 30amps. | ........ | ... 47% amps. | 23.5* amps.
2. Stand-By Current (key open) | 13.6 amps. | 6.8 amps. | 3.4 amps. | 1.7 amps. | 5.2% amps. | 2.6% amps.
3. Operate Current (key locked
at 2 mc) 22.4 amps. | 11.2 amps. | 18 amps. 9 amps. 7.4* amps. | 3.7* amps.
4. Input Power (key locked at
2 mc) 2.3 kw. 2.3 kw. 1.8 kw 1.8 kw. 2.4 kw. 2.4 kw.
*Current per line.
1-12 ORIGINAL



General Dascription NAVSHIPS 900,210 Section 1
Paragraph 9
t. Frequeny Raonge of Bands ond Crystal Check Points
Table 1-5
FREQUEMCY RAMGE OF BANDS AND CRYSTAL CHECK POINTS
BAND 1 2 3 4 5 G
Frequency Range of M.O. (k) 1000 1500 2250 3000 2250 3000
1500 2250 3000 4500 3000 4525
Strong 100 ke Crystal Check Points 2000 3000 4500 G000 9000 12000
2100 3100 4600 6100 9200 12200
2200 3200 4700 6200 9400 12400
2300 3300 4800 6300 9600 12600
2400 3400 4900 6400 9800 12800
2500 3500 5000 6500 10000 13000
2600 3600 S100 G600 10200 13200
2700 3700 5200 G700 10400 13400
2800 3800 5300 GROD 10600 13600
2900 3900 5400 6900 10800 13800
3000 4000 5500 7000 11000 14000
Eic. Eic. Etc. Erc. Etc.
Frequency Range of Work Circuit (kc) 2000 3000 4500 G000 4500 6000
3000 4500 G000 9000 G000 Q000
Frequency Range of L.P.A. (kc) 2000 3000 4500 6000 9000 12000
3000 4500 G000 2000 12000 18000
Frequency Range of P.A. (kc) 2000 3000 4500 6000 2000 12000
3000 4500 6000 2000 12000 18000
ORIGINAL 1-13



Section 2

NAVSHIPS 900,210

Theory of Operation

=

Figure 2-1—Master Oscillator Schematic
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SECTION N
THECRY OF OPERATION

1. GENERAL,

The Model TCK transmitters are capable of either
continuous wave (C.W.) or amplitude-modulated
(A.M.) transmission at any carrier frequency between
2000 and 18,100 kilocycles. They operate from their
own power converter, either rectifier ar mOtor-generator
set and can produce 400 watts of r-f power. The models
utilizing the rectifier type of power converter operate
from a 110 or 220 v, a-c single-phase line, while those
utilizing a motor-generator set operate from a 220 or
440 v. a-c three-phase line in one case, a 115 v. d-¢ line
in another, and a 230-volt d-c line in a third case.

The wide frequency range of operation is obtained
by the use of six bands, each covering a portion of the
range with a slight overlapping of adjacent bands. A
single front panel BAND CHANGE control selects the
proper components in each circuit as the equipment is
switched from band to band. When the equipment is
used for continuous wave operation, the cathodes of the
transmitting tubes are biased beyond plate current cut-
off with the key open, and with the key closed the bias
is lowered, therehy permitting the generation and emis-
sion of an r-f signal. Grid modulation of the power
amplifier-tubes is employed for AM. (microphone)
nperation.

The r-f generating and amplifying circuits consist of
a master oscillator (M.0O.), an intermediate power am-
plifier (LP.A.), and a power amplifier (P.A.). Auxiliary
circuits are the antenna coupling circuits, crystal fre-
quency indicator {C.F.L), modulator unit, and the con-
trol circuits. These same circuits appear in all models of
the TCK equipment and the only major difference in
the series occurs in the substitution of newer tube types
in the C.F.IL unit of the Model TCK-7. The control cir-
cuit arrangements vary slightly with changes in the
power source because transformers and power connec-
tions must be modified to accommodate the widely dif-
ferent supply voltages.

In the following discussion it will be helpful to refer
occasionally to the complete schematic diagrams at the
rear of the book. The transmitters included on each are
indicated by the legends.

2. MASTER OSCILLATOR (M.O.) (Ses Figure 2-1.)

The Master Oscillator circuit uses a single 837 tube
as both oscillator and buffer amplifier by letting the
screen grid of the tube act as the plate in the oscillator
circuit and employing electron coupling to the tube
plate for the output signal. The oscillator circuit is of
the Hartley type, consisting of a coil in parallel with
tuning capacitors between the control and screen grids
of the oscillator tube. A center tap of each coil is con-

ORIGINAL

nected to r-f ground through a by-pass capacitor. Four
separate coils, each wound on a separate ceramic form
and tuned independently by both an internal slug and
a shunting capacitor, are employed to cover the six fre-
quency bands. These coils are selected in order as the
BAND CHANGE switch is advanced, the first two coils
for bands #1 and §2 respectively and the second two
voils for bands $3 and ¥5 and bands §4 and §6 respec-
tively. Each of the larter two coils is made to supply
two bands through frequency multiplication in sacceed-
ing stages of the transmitter.

The shunting capacitors across the coils are zero tem-
perature coefficient ceramic trimmers, and in combina-
tion with the internal tuning slugs make it possible to
track the calibrations on the front panel FREQUENCY
indicators, The FREQUENCY control actually operates
only one tuning capacitor, therefore the capacity, in-
cluding stray capacity, across all coils must be equal if
the same variation is to be obtained in each band for
any specific change in the tuning capacity.

Two variable air-dielectric trimmer capacitors are
connected across the M.O. tank circuit on all bands.
One of these is used for making initial calibration ad-
justments and the other is the froot papel M.O, RESET
control for adjusting the M.O. frequency during opera-
tion. Three additional capacitors also connected across
the M.O. circuit: one is a fixed mica and the other two
are negative coefficient ceramic capacitors. One of the
latter compensates for Frequency drift due to heating
of the tube elements when the equipment is first turned
on. It is enclosed in a case with two heater resistors
which are in series with the M.O. tube plate supply.
When the transmitter key is closed the M.O. plate cur-
rent flows through the resistors, causing them to heat;
this heat affects the capacitor and compensates for
changes in tube interelectrode capacities during the
warm-up period. The othér negative coefficient capaci-
tor compensates for the effects of small changes in am-
bient temperature on the other circuit components, such
as coils and trimmers. All of the M.O. components are
contained in a temperature controlled compartment to
keep these amhient changes to a minimum.

Grid bias is obtained for the oscillator tube by means
of a grid leak resistor connected to ground and a d-c
isolating capacitor connected between the M.O. grid
and the oscillator tank circuit. Rectified grid current
must return to ground through the resistor, producing
a negative d-c potential on the grid Screen voltage is
applied through the center tap of the oscillator coils
from a voltage divider circuit in the 500 v. supply.

The M.O., LP.A,, and P.A. tubes have a common
cathode connection through either a resistor or the key-
ing relay contacts to ground. With the keying relay
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apen (CW. operation—key open), the tube cathode
currents plus an additional bleeder current flow through
the common cathode resistor and prevent oscillation in
uny of the stages. With the relay closed (C.W. opera-
tion—key closed, or AM. operation), the common
cathode resistor is short circuited by the keving relay
contacts and the cathodes are connected 1o ground to
permit the circuits to function. A choke coil between
the oscillator cathode and the relay, plus an r-f by-pass

NAVSHIPS 900,210

Theory of Operation

capacitor to ground, prevent any r-f voltage from feed-
ing back into the relay and power supply circuits,

Electron coupling within the oscillator tube conducts
the oscillator r-f signal to the plate. Any parasitic oscil-
lations which tend to occur in the output are suppressed
by a resistor inserted between the plate and the circuit
inta which it works. Models TCK-4, -6, and -7 have a
small series inductance added at this point for the same
putpose,

|
RIOZ (Li42} '.I
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Figure 2-2—Master Oscillator Work Circull Schematic
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3. WORK CIRCUIT, (See Figure 2-2.)

The plate load or "WORK CIRCUIT" for the M.O,
tube consists of a tank circuit for frequency selection
and a coupling circuit to the grid of the LP.A. tube,
The tank circuit consists of any one of four coils con-
nected in parallel with a tuning and a trimming capac-
itor, each combination corresponding to one of the four
oscillator frequency bands. The tuning capacitor is
ganged with the one in the oscillator for simultanecus
tuning of the two circuits and the coils are selected by
the BAND CHANGE switch at the same time that it
selects oscillator coils; thus che WORK CIRCUIT tun-
ing is made to track the tuning of the oscillator on all
bands. It is tuned, however, to twice the frequency of
the oscillator, offering maximum impedance to the sec-
ond harmonic of the signal and shunting the fundamen-
tal to ground., "Slug tuning” is used in these coils, as
in the M.O., to make the tuning track the FREQUENCY
control calibrations,

Plate current for the M.O. tube is taken from the
~+500 v, supply through the resistors in the MO, capac-
ity compensator, an additional series resistor, an r-f
choke, and the WORK CIRCUIT. The r-f choke, plus
a large capacitor between the power supply side of the
tank circuit and ground, keeps all r-f signals out of the
S00 v, supply. A fifth coil located near the WORK
CIRCUIT inductances is a pick-up coil for obtaining a
signal to use in the C.E.L unit. Although this coil is
shown on the WORK CIRCUIT schematic, it has no
other function than signal pick-up.

4, INTERMEDIATE POWER AMPLIFIER (L.P.A.) (See
Figure 2-3).

The loading circuit for coupling to the grid of the
ILP.A. stage (Type B37 tube) consists of a coupling
capacitor to the grid and a grid leak resistor to a-c
ground. Fixed grid bias, taken from a potentiometer
in the —115v. supply, and applied through the grid leak
resistor, protects the tube from damage in the absence
of a driving voltage from the M.O,

The cathode connection to the LP.A. was mentioned
in conjunction with the oscillator tube and the applica-
tion of cathode bias to control C.W. operation. The
screen voltage is supplied by a simple voltage dropping
resistor from the 500 v. supply. An r-f by-pass capac-
itor from screen to cathode keeps r-f currents out of
the power supply. Another capacitor from cathode to
ground keeps the r-f currents out of the common cathode
circuit and keying relay,

C.W. and PHONE operation require different sup-
pressor grid voltages on the LP.A. in order to obtain full
driving voltage for C.W, transmission and to obtain
half voltage when the output signal is to be modulated.
Due to the fact that the response of the circuits varies
with frequency and the percentage modulation must be
kept relatively constant for all bands, it is necessary to
adjust separately for each band the amount of driving
voltage supplied to the Power Amplifier by the LP.A.
If this adjustment were not provided, under-modulation,
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n,'sull:ins in low tﬁicicnc}r, would occur on certain fre-
quEn:ir:s and over-modulation, with its resulting inter-
ference would occur on other frequencies. The adjust-
ment is accomplished by applying the proper negarive
voltages to the suppressor grid of the LP.A. for PHONE
operation and connecting the suppressor o ground for
LW, operation, The BAND CHANGE switch selects a
different negative voltage for cach band by selecting
a different potentiometer in the —11% volt supply each
time the swirch is changed, For simplicity, only the
variable resistors of the potentiometer circwits are
shown in the accompanying schematic diagram. Actu-
ally, rach consists of the one variable and two addi-
tional fixed resistors, connected in series 1o provide both
accurate adjustment and low power drain. The poten-
tivmeters are adjusted for cach band o the point where
the correct driving voltage for L§ power output will be
applied to the P.A, by the LP.A,

The plate circuit of the intermediate power amplifier
is much the same as the M.O. WORK CIRCUIT, except
that o separate “slug-tuned” inductance is uwsed for each
of the six bands. These inductances are selected by the
BAND CHANGE switch, the first four being tuncd to
the same frequency as the four MO, WORK CIRCUIT
coils and the last two to the second harmonics of MO,
coils 3 and 4 A pglance ar the table of frequency
bands given below will show how frequency doubling
in these two stages ("WORK CIRCUIT" and LP.A.)
has developed all six of the desired operating bands
from the original four oscillator frequencies.

YABLE 2-1
MO. | WORK LP.A,
| | CIRCUIT
Band 1 1000 | 2000 | 2000
1500 3000 | 3000
Band 2 1500 3000 | 3000
2250 | 4500 | 4500
Band 3 2250 4500 | 4500
3000 6000 6000
Band 4 1000 G000 | 6000
4500 9000 9000
Band § 2250 4500 | 9000
3000 6000 | 12000
Band 6 3000 6000 | 12000
4500 9000 18000

An additional wafer on the BAND CHANGE switch
short circuits the first band coil of the LP.A. when
bands 4, 5, and 6 are in use. Because of the large size
of the coil, objectionable resonant losses would occur
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if stray voltages were not i}]’l.‘\'l.'l!]tl:‘{l from building up
actoss it by the shorting switch. A choke coil in series
with the 500 v. plate supply, plus a large capacitor
to ground, keep r-f currents from this stage out of the
power supply and mewrs, Both the plate voltmeter and
ammeter have the additional protection of by-pass ca-
P.ill'”.{,'l]'ﬁ.

The LP.A. plate tuning capacitor is panped to those
in the two previous stages. A trimmer capacitor which
is connected in parallel with the tuning capacitor has a

NAVSHIPS 900,210
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contrel on the front panel of the unit. This is provided
tir enithle the operatar o a[ign the circuit more accu-
r.al:'.-lr-. thain can be done with the main luning L'JI'I.'H.'i.TDr
during a major frequency change. lts tuning range has
been restricted to make it impossible to resonate the
LP.A, tank circuit at any frequency other than that
selected by the main tuning capacitor and BAND
CHANGE switch, Thus maximum output from the
tank circuit may be realized ar all times withour danger
of operating on a harmonic of the desired frequency.,

TO COMMON =
-1uY GATHODE COMMECTION

Figure 2-3—intermediate Power Amplifier Schemabic
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Figure 2-4—Power Amplifier Schematic

3. POWER AMPLIFIER (P.A.) (See Figure 2-4).
During C.W. operation, the coupling circuit to the
grids of the two parallel-connected power amplifier
tubes is the same as that used for the LP.A_ It consists
of a coupling capacitor from the previous stage to the

ORIGINAL

grids and a resistor in series with a pegative bias volt-
age. For PHONE operation, however, the output trans-
former of the modulator unit is connected in series be-
tween the resistor and negative supply, super-imposing
the audio signal on the negative voltage at the P.A.
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grids. The grid resistor is of the wirewound type to
offer maximum impedance to r-f voltages and minimum
impedance to the audio modulation frequencies. The
capacitor on the ground side of the resistor is made
small {.005 mid) so as to shunt lirele of the audio to
ground and stil' Leep r-f out of the modulator circuit.

The P.A, stage is made up of two beam-power, Type
813 tubes operated in parallel. Their cathode connec
tion, although biased in common with the M.O. and
LP.A. is slightly different due to the directly heated
cathode elements, The center tap of the P.A. filament
transformer is connected to the common cathode circuit
and both sides of the filaments are bypassed to ground
by capacitors. The beam-forming plates of both tubes
are connected directly to ground at the base of the tubes
and the screen grids are bypassed through large capaci-
tors to one side of the filament and to ground.

Screen current is drawn from a voltage divider in
the 500 volt supply through a choke coil for purposes
of rf isolation. When calibrating the equipment this
connection is broken by the CAL-TUNE-OPERATE
switch and the screen is connected to —115 volts to
cut off the stage and prevent radiation of undesired
signals.

The P.A. plate tank circuit differs slightly from the
LP.A. tank circuit in that three, instead of six, induc-
tances serve for the six bands. That is, each coil is used
for two bands. This is accomplished by using the entire
winding of the coil for the lower frequency band and
using only a part of the coil winding for the higher
frequency bands. The coil selector switch for this stage
is ganged with the other sections of the BAND
CHANGE switch and the tuning capacitor with the
other tuning capacitors. The P.A. TRIMMER capacitor
is controlled from the front panel, the same as the
LP.A. TRIMMER, to afford more accurate alignment
of this stage when a major frequency change is made.

The plate potential for the P.A. tubes is 41800 volts
and is applied through an inductance and the tank cir-
cuit coils. The inductance and two capacitors to ground
keep r-f current out of the power source and also out
of the plate current meter which is in series with the
tubes. Both the 4 1800-volt and the 500-volt source are
equipped with voltmeters for checking and regulating
the supply voltage and ammeters for measuring plate
curtents. A shunting capacitor is used across each meter
to protect it from stray r-f currents.

The output coupling from this stage is accomplished
by means of mutual inductance between the three P.A.
tank circuit coils and three concentric antenna pick-up
coils. The pick-up coil inside the active coil of the P.A.
tank circuit is selected by the BAND CHAMNGE switch,
and the amount of coupling is varied by sliding the
antenna coil further in or our of the P.A, coil. When
bands #5 and §6 are in use the relatively large first coil
is shorted to prevent the build up of spurious voltages
and the resulting loss of power.
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6. OUTPUT MATCHING CIRCUIT, (See Figure 2-5).

The output from the antenna pick-up coils is fed into
a tuning circuit. The inductor in this circuit is contin-
uously variable over a wide range by means of the ANT,
TUNING (INDUCTIVE) control on the front panel,
The capacitor, which may be switched in or out of the
circuit, is also tunable over a wide range from the front
panel by the ANT. TUNING (CAPACITIVE) control.

The ANTENNA CIRCUIT SELECTOR switch pro-
vides a means for selecting the proper circuit parameter
to enable matching into single-ended antennas with a
wide range of characteristics. Either voltage or current
feed can be accomplished by means of this switch. Posi-
tions 1 and 2 are used for current feed into low impe-
dance antennas {Position 1 for short, and Position 2 for
long antennas) and Position 3 is used for voltage feed
into a high impedance antenna,

An r-f ammeter in the output gives a continuous
check on ourpur power.

BNWT.

CRILE

Figure 2-5—Output Matching Circwit Schematic
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Figure 2-6—Transmission Line Coupling Unil Schemalic

7. TRANSMISSION LIME COUPLING UNIT. (See feeding into a balanced transmission line. This circuit
Figure 2-6). consists of two identical variable inductances and eapae-

Two of the transmitter models, the TCK-4 and -6, itances and two switches for circunt selectivn, The hrst
have an additional output matching circuit designed for switch, the AINT.-TRANS. LINE SELECTOR, is used
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to connect the transmicter o a single wire antenna or to
the coupling unit. When it is in Position 1, the trans-
miteer is connected directly to the antenna, and in Posi-
tion 2 the transmitter is connected to the trapsmission
line coupling unit. In Position 3, the transmitter is con-
nected to the coupling unit through a variable coupling
capa:itur, This c.apacirnr is used at the hightr frtqutm:ies
for varying the amount of coupling,

The second switch, COUPLING SELECTOR, changes
the connections in the Coupling Unit to provide induc-
tive reactance for capacitive transmission lines (in Posi-
tion 2} or to provide capacitive reactance for inductive
transmission lines {in Position 1), thereby providing
proper matching to any balanced transmission line whose
sending-end r-f resistance and reactance fall within the
following limits:

RF RESISTANCE REACTANCE
26- 50 ohms 0 + 400 ohms
50- 100 ohms 0 + B00 chms

100~ 500 ochms 0 + 1000 ohms
E00-3500 ohms 0 + 2000 chms

8. MODULATOR UNIT. (See Figure 2-7).

The Modulator Unic is a high gain audio amplifier,
employing an automatic limiting or volume control cit-
cuit. It is capable of amplifying an audio input signal,
varying from —10 to 45 db (using & milliwatts at 500
ohms as zero level), sufficiently to produce ar least 759
modulation of the r-f carrier signal.

a. Input Clreult,—To make the set more versatile, the
input transformer is supplied with two primary wind-
ings, one for matching a single-button carbon microphone
and the other for matching a 500-ohm andio transmission
line (at zero db level) to the mput of the modulator
unit, Thus audio signals from either local or remote posi-
tions may be introduced into the modulator,

The microphone input jack has three contacts: one a
ground connection, one a push-to-talk button connec-
tion, and the other an input to the modulator trans-
former from the microphone. When a carbon microphone
is used, a small current is necessary for operation and is
supplied through the modulator transformer from an
adequately filtered 12-volt power source. The current
fows through the transformer and microphone in series
and any fluctuations in the current caused by the change
in inrernal resistance of the microphone due to a sound
wave striking its diaphragm will induce voltages in the
secondary winding of the transformer. A series resistor
is used to limit the current flowing in the carbon micto-
phone to a safe value during all conditions of operation.

b. Microphone Control.—A push-to-talk button is
provided on the microphone supplied with this. equip-
ment. When this button is pushed the carrier control

NAVSHIPS 900,210
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relay on the modulator unit is enecgized from the 12-
volt source and its contaces close a circuit in parallel
with the operator’s key. Thus the keying relay is closed
and the bias is removed from the frequency generating
circuits, causing the emission of a signal.

€. First Amplifier.—The first stage in the modulator
uses a Type 68K7 pentode with the plate, screen and
SUPPTEsSOT grids tied together to operate as a trinde.
Low:level audio voltage is applied to the grid from the
secondary winding of the microphone input transformer
and appears amplified across the two parallel plate load
resistors, The amount of amplification realized in this
stage depends upon two factors: first, the setting of the
volume control potentiometer across the input trans-
former secondary; and second, the d-c bias between grid
and cathode. It is the d-c bias level which is utilized for
automatic limiting by applying to the grid a d-c voltage
which is proportional to the modulator output. That is,
if a very strong signal is applied at the grid of the first
stage, a correspondingly large d-c bias voltage will be
supplied to the stage by the limiter. When this occurs,
the gain is reduced and a leveling effect on the signal
results,

Suitable ground recurns for the audio voltages are pro-
vided by capacitors on both the primary and the sec-
ondary windings of the microphone input transformer
and on the power supply side of the plate resistors. Plate
current is drawn from the 500-volt source through serics
resistors which lower the voltage and decouple this stage
from the others to prevent feedback. A cathode resistor is
provided for partial bias because in the case of zero or a
low output signal there would be practically no grid bias
supplied by the limiter. Since the resistor is not bypassed,
it tends to follow the grid and allow only a small change
in the grid-to-cathode bias for a relatively large change
in grid-to-ground potential. This causes a small amount
of signal degeneration to reduce distortion.

d. Second Amplifier.—From the plate of the first
amplifier the signal is resistance-capacitance coupled to
the grid of the second tube, a duplex-diode, high-mu-
tricde Type 65Q7, where it is further amplified. For

‘operation of the diode in the limiter circuit, the tube

cathode must be operated at a fixed positive potential as
will be explained later. The potential is obtained by con-
necting the cathode resistor to a volrage divider in the
plate supply and by-passing the cathode to ground with
a large capacitor. If the grid resistor of the triode were
returned to ground with the cathode operated at this
relatively high voltage, it would tend to produce plate
curtent cut-off, Instead, the eathode resistance is made up
of two series resistors and the grid return connected
between them. In this way only the relatively low voltage
across the resistor next to the cathode appears as bias for
the triode. To complete the audio citcuit, a capacitor to
ground is connected to the point where the grid resistor
ties into the cathode circuit.

The output from the triode is resistance-capacitance
coupled into the the grid of the modulator tube and its
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plate voltage is obtained from the 4500 volt supply
through two series resistors. A capacitor connecting from
between the resistors to ground supplies a path for audio
voltages to keep them out of the power supply. From
this same point between the supply resistors a series

dropping resistor supplies voltage to the screen of the
modulator tube,

e. Power Amplifier.—A Type 807 heam power tube
is used as the power amplifier. Its output feeds through
a low resistance (for the suppression of parasitics) into
the primary of the modulation transformer and plate
current is supplied to the tube through the transformer
from the 500-volt source. A small portion of the output
is coupled back to the grid circuit through a resistor
and capacitor, providing negative feedback to reduce
distortion in this stage.

f. Automatic Limiting.—The feedback for automatic
limiting also originates in the output of the final stage.
A potentiometer in series with a resistor is connected
across the primary of the modulation transformer and
the variable tap is capacity-coupled to the two diode
plates of the 650Q7 (second amplifier tube) to provide
a control for the amount of limiting desired. As men-
tioned before, the cathode of the 65Q7 is operated at a
pcsiti\-'e voltage with respect to ground. This is to fix
the magnitude of the positive audio voltage which will
cause the diodes to conduct. As soon as the audio voli-
age exceeds the cathode potential, the plates begin to
pass current and this rectifed current returning to
ground through a resistor produces a negative d-¢ volt-
age at the diode plates. The voltage becomes more and
more negative as the audio signal increases in magnitude
and makes the diodes pass more current.

A high resistance connected to the diode plates and
followed by a capacitor to ground filter out the audio
frequencies and allow only the d-c component to be ap-
plied through the secondary winding of the microphone
transformer to the grid of the first stage. Thus the nega-
tive d-¢ bias applied to the grid of the first amplifier will
be proportional to the magnitude of the input signal.
Since the first amplifier tube is of the variable mu type
the higher the negative voltage applied to the grid the
less will be the amplification and overall gain of the
modulator circuit. This limiting action keeps the output
of the modulator relatively constant with wide varia-
tions in input signal strength, thereby preventing
over-modulation to a large degree but in no way affect-
ing the amplification of weak signals which are too
small to cause conduction in the diodes,

g. Output Circuit.—One secondary winding of the
modulator output transformer provides an audio signal
for driving the grids of the P.A. tubes and a second
winding provides a side-tone for monitoring the output.
The latter winding is tapped at several points for the
purpose of adjusting the output to the desired level,
Both secondaries are loaded by resistors which reflect
back an optimum plate load to the amplifier tube and
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also provide the proper terminating impedance of 500
ohms for the side-tone line. One side of each winding
is connected to a-c ground, the side-tone winding directly
and the modulation winding (which is operated at
=115 volts d-c) through a capacitor. The modulating
signal is superimposed on the —115 volts and the re-
sultant supplied to the grids of the power amplifier
tubes, The power output, when operating the transmitter
on PHONE, is approximately 25 of the C.W. output,

9. CRYSTAL FREQUENCY INDICATOR (C.F.L)

The Crystal Frequency Indicator is a self-contained
unit used as a frequency standard in making accurate
adjustments of the Master Oscillator circoic. A small
amount of r-f voltage from the M.O. WORK CIRCUIT
is fed into the C.F.I unit where it is mixed with the
output of a 100 ke multivibrator and produces a beat
note representing the difference in frequency. The multi-
vibrator is driven by a very stable crystal controlled local
oscillator and, since its output is very rich in harmonics,
strong beat notes are produced at 100 ke intervals along
the tuning range of the WORK CIRCUIT, When the
M.O. is tuned to a point that gives a zero beat note the
output frequency of the transmitter is some multiple of
100 ke. {(On bands #5 and #6 it will be a multiple of 200
ke because of the frequency doubling in the L.P.A. stage.)

a. Crystal Osclllator. (See Figure 2-8),—The oscil-
lator consists of a 200 ke, GT-cut crystal (scaled in a
gas-filled metal envelope) controlling an oscillator tube.
In Models TCK through TCK-6 the tube is a Type 6K8
triode-hexode, and in the Model TCK-7 it is a Type
63K7 pentode. Essentially, the operation with either
tube is the same. The triode section of the 6K8 is used
as the crystal-controlled oscillator and the hexode sec-
tion is used as a buffer amplifier. In the pentode tube
the first and second grids act as oscillator grid and plate
and electron coupling to the plate supplies the buffer
amplifier function,

The GK& tube has a cathode and control grid common
to both sections, therefore oscillations of the erystal in
the triode circuit, which appear on the grid, cause cor-
responding oscillations in the hexode section. In parallel
with the crystal, between the grid and ground, are a grid
leak resistor and a small variable air capacitor for tuning
the crystal frequency to exactly 200 ke In series with
the plate of the triode section is a tank circuit which is
also tuned to 200 ke by a slug-tuned variable inductance.
Plate current for the triode is supplied through the tank
circuit and a series dropping resistor from a voltage di-
vider in the B+ supply. A capacitor between the tank
circuit and the resistor returns r-f currents to ground.

In the hexode unit of the 6K8, grid No. 3 acts as the
suppressor and is connected to ground. Grids No. 2 and
No. 4 are connected together to serve as a screen grid
and are supplied through a series dropping resistor from
the same voltage divider that supplies the crystal oscil-
lator circuit. Plate voltage for the hexode is also taken
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Figure 2-8—Crystal Oscillators

trom this divider, and a large capacitor at the common
connection prevents feed back from any of the circuits
to the power supply. Between the plate of the hexode
and the divider is a tank circuit composed of a fixed
capacity and variable inductance. This tank is similar
to the triode tank circuit and is also tuned to 200 ke
to give a high impedance plate load. Cathode bias is
developed by means of a cathode resistor by-passed with
a capacitor.

When a 65K7 pentode tube is used, the circuit becomes
a conventional electron-coupled oscillator. The crystal is
connected in parallel with a resistor and variable ca-
pacitor between control grid and ground. The same
tank circuit which was the triode plate load for the 6K8
becomes the screen supply for the 65K7, and what were
the hexode plate load and cathode bias circuits remain
the same for the pentode. The screen circuit for the
hexode is eliminated and the pentode suppressor grid is
tied to ground.

b. Multivibrator. (See Figure 2-9),—The 200 ke
output from the buffer-amplifier drives a multivibrator
tube, a Type 65C7 in Models TCK through TCK-6 and
a Type 65L7 in Model TCK-7. Both tube types are dual
triodes and are the same with the exception of a single
cathode in the 65C7 and two cathodes in the 6SL7. In
both cases the cathodes are connected to ground and the
tube operation is the same.

The multivibrator circuit used here is, in reality, a re-
laxation type oscillator which is synchronized by the
crystal oscillator to operate at a sub-multiple of the
crystal frequency. That is, the multivibrator will oscillate

at a rate of 100 ke, even though it is synchronized by a
200 ke signal.

ORIGINAL

The plate of cach section of the multivibrator is
capacity coupled to the grid of the opposite section.
Thus if the plate of the first section goes positive, the
grid of the second section is driven less negative, caus-
ing the plate current in the second section to increase
and irs plate voltage to drop accordingly. The grid
voltage of the first section will follow this drop and
cut-off plate current, allowing its plate voltage to rise
to the value of the B supply. If nothing disturbs the
circuit it remains in this condition with one twbe con-
ducting and the other cut off until the positive charge
on the grid of the second section can leak off through
the grid resistor to ground, at which time the second
section current is reduced and its plate starts to swing
positive. This positive plate swing is coupled to the
grid of the first section where it starts conduction, there-
by feeding a negative-going voltage back to the grid of
the second section and cutting it off. Thus, a “see-
saw’ operation is obtained with first one tube conduct-
ing, then the other. The natural period of each cycle of
the "see-saw” depends upon the time constant of the
feed-back capacitors to the grids and the grid leak re-
sistors to ground, and in the TCK and TCK-1 can be ad-
justed by means of variable grid resistors. In the TCK-2
through TCK-7, this adjustment is omitted because it
was found to be non-critical for this applicaticn. In all
cases, however, the natural frequency of the muldivi-
brator must be somewhat less than 100 ke so that the
signal from the crystal oscillator will trip the circuit
prematurely and synchronize its operation.

The 200 ke signal from the oscillator is supplied to
both plates (thus both grids) of the multivibrator si-
mutaneously. This is done by coupling the multivibrator
plates through resistors to the plate of the oscillator for
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their B+ supply. As the voltage from the oscillator goes
positive, so do both multivibrator plates and grids. Since
the grid of one is already positive there is very little
change in its plate current, bur the grid of the other is
just below cut-off and comes up to where conduction
starts, Each positive-cycle from the oscillator, therefore,
trips the multivibrator, shifting conduction from one
tube to the other. When the oscillator voltage swings
negative there is also a tendency for it to trip the cir-
cuit but the grid of the conducting section is very
positive at the rime the negative-going voltage is ap-
plied and is, therefore, not lowered to a point where
the tube current is reduced. The cireuit is tripped at 200
ke intervals (positive oscillator cycles) which gives
either multivibrator plate a 100 ke frequency, swinging
positive on one positive oscillator swing, and negative
on the next.

The multivibrator output is essentially a square wave
of voltage and it should be noted that a square wave
may be broken down into a sine wave of the funda-
mental frequency plus an infinite number of both odd
and even harmonics. This square wave of 100 ke voltage
is then passed through a wave-trap designed to pass
frequencies in the range of the transmitter and shunt the
lower frequencies to ground,

¢. Detector,—The multivibrator output signal, after
passing through the wave trap, is capacity-coupled to the
grid of a detector tube where it is mixed with the in-
coming signal from the Master Oscillator. The signal
from the Master Oscillator is obtained by means of a
small coil mounted in close proximity to the M.O.
WORK CIRCUIT. By mutual inductance this coil picks
up some of the RF voltage and couples it through a
capacitor to the detector tube grid.

The mixed M.O. and multivibrator signals form an
audio beat note when rectified, or detected, and am-
plified in the 65]7 pentode detector tube. The cathode
of this tube is tied to ground and bias is supplied by
the flow of rectified grid current through a grid leak
resistor. The suppressor grid is connected to ground and
the screen voltage is supplied through a dropping re-
sistor from B,

Plate voltage for the detector is drawn from B4
through two resistors in series (with a capacitor to
ground between them to keep the audio signal out of
the power source). A small capacitor between the plate
of the tube and ground removes any r-f voltages present
in the output and a second capacitor is used to couple
the audio signal to a volume control potentiometer in
the grid of the next stage, an audio amplifier.

d. C.F.l. Audlo Amplifier.—The audio amplifier tube
is a double triode Type 6F8 in the TCK through TCK-65,
and Type 6SN7 in the TCK-7. Electrically these tubes
are identical and both are used as two stage resistance-
capacitance coupled audio amplifiers. The grid of the
first section receives the audio beat note from the va-
riable tap on the volume control potentiometer and the
output of this stage is capacity-coupled to the grid of
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the second tube section. The two cathodes of the be
are separately biased, each bias resistor being snnplied!
with an audio by-pass capacitor. Plate voltage for the
first rube section is supplied through a series resistor
from B+ and for the second section it is drawn through
the secondary winding of an audio outpur transformer,

The B4 supply for the CFI unit is obtained from the
500 v, power source through a voltage divider located
between 500 volts and ground. This lowers the voltage
supply to berween 250 and 300 volts during operation.
When the CFI ON-OFF switch is closed, the voltage
is applied to the tubes and, since their filaments are on
whenever the transmitter is on, the crcuit functions
instantly.

The audio output transformer is designed for output
to headphones. Two taps are provided on the secondary
winding for supplying either high or low impedance
phones and a single-circuit output jack is mounted on
the front panel for the purpose of connecting the head-
phones to the unit.

10, CONTROL CIRCUNTS.

The control circuits for the transmitters may be
segregated into three general classifications: (1) the
primary power controls, (2) the M.O. temperature con-
trol, and (3) the transmission controls. Under primary
power controls are the starting contactor with its asso-
ciated push-button stations, the power contactors for the
Motor-Generator set or the Rectifier Unit, and the safery
interlocks and overload protection relays. Under trans-
mission controls are the keying relay, the CW.-PHONE
switch, the CAL-TUNE-OPERATE* selector, and the
high voltage control,

a. Starting Contactor.—The starlins contactor 1%
the central control point for primary power and is en-
ergized directly from the supply line. The actual relay
circuit varies with the power source, as shown in the
simplified schematics, Fig. 2-10, but the general fune-
tion remains unchanged, When a six-wire STAKT-STOP
control unit 15 used, pushing the start button closes the
relay coil circuit across the line and the contacts are
“picked up”,

In the case of the “A" circuit which appears in the
TCK-4 and -6, one pair of contacts are in parallel with
the start switch and hold the relay closed. The second
pair of contacts close the circuit to the remote push-
button station indicator light, and the third paic connect
power to the transmitter filament transformers and the
Rectifier Unit power contactor. Pushing the stop button
shorts the starting contacter coil and allows it to drop
out, opening all of the crcuits.

In the case of the "B circuit which is used in the
three phase AC units of the TCK, -1, -2, and -3, one
additional pair of contacts have been added and are wsed
to connect the armature of the <115 v. generator to the
rheostat controlling its shunt field. The line which in

=0n odels TCK-4 and TCK-6 this control iy marked CAL-REDUCETY
FOWER-OPERATE,
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the TCK-4 and -6, was connected to the Rectifier Unit
power contactor now connects to the main power con-
tactor in the motor controller.

The “C" circuit, which is used in all of the d-c models,
has several modifications, including one pair of nor-
mally closed contacts. The holding, the remote station
indicator, and the generator field control contacts re-
main unchanged. The connection to the motor con-
troller power contactors is connected to the other side
of the power line and does not supply the transmitter
filament transformers as it did in the case of the a-c
models,

The normally closed contacts are used to insert a
current limiting resistor in series with the contactor coil
after it has picked up. When the start button is pushed, a
large current flows, causing rapid closing action, then
the above-mentioned contacts open and the current is
reduced to a value which will just hold the contactor
closed without dissipating a large amount of power in
the coil, The other resistor which appears in series with
the coil in all three circuits, is to prevent short circuiting
the line when the STOP switch is operated.

When a four-wire control station switch replaces the
push-button switch, the holding contactor connections
are not used. A tumbler switch is used to close the cir-
cuit at the point where the START button originally
appeared, and the circuit remains closed until the switch
is opened.

b. Power Contactors.—The power contactor, which
is closed by contacts on the starting contactor, applies
line power to either the Motor-Generator set or to the
Rectifier Unit, whichever is used. The most simple con-
tactor is the type for three phase a-c units in which
three sets of instantaneously closing contacts supply
three phase power directly to the motor. For the d-c
motor controller the contactor is complicaced by time-
delay closing contacts which short out the series starting
resistor after the motor has reached operating speed.
Some d-c controllers use one power contactor and some
use two, but in both cases the contacts are closed in-
stantaneously by the transmitrer starting contactor and
they in turn connect power to the motor armaturc
through a starting resistor. After about two seconds,
during which time the motor picks up speed, the delay
contacts close and short our the starting resistance two
place the motor directly across the line. A second set
of time delay closing (T.D.C.) contacts also supply a
special line to the transmitter. On this special line are
the local indicator light and a circuit which supplies
keying voltage when the four-wire control station is
used. When the six-wire control station is used, the key-
ing voltage is taken from the —115 v. generator and the
special line connects only to the power indicator light.

The power contactor in the Rectifier Unit instandy
closes the line to all rectifier tube filament transformers
and to two selenium rectifier supply transformers. A
time delay contact which closes after about 40 seconds
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completes the circuit to another contactor which applies
line voltage to the high voltage transformer circuits,

c. Overload Protection.—Owverload relay protec-
tion is provided for the motor of the motor-generator
set and for the 500- and 1800-volt supplies. In addition,
all primary and control power lines are fused to pro-
vide adequate protection against overload damage.

The motor-generator thermal overload relays are
located in the magnetic controller and connected in
series with the motor. When an overload occurs these
relays open the control circuit to the power contactors
and the contactors open to remove the line voltage from
the motor. The overload relays must be reset by hand,
after allowing sufficient time for the thermal elements o
cool.

The 500- and 1800-volr instantaneous overload relays
are connected in series with the ground side of the
high-veoltage supplies. When an overload occurs in either
of these circuits the overload relays operate imme-
diately to open the 115-volt generator shunt field circuit,
in the case of the motor-generator set, and to open the
high woltage primary power relay in the case of the
Rectifier Unit. Opening the 115-volt generator shunt
field removes all d-c voltages because this generator sup-
plies excitation for the other generator fields; opening
the rectifier relay removes line power from the high
voltage transformers only and the filament circuits re-
main energized.

A second coil on each of the high voltage overload
relays is used for resetting. When the transmitter RE-
LAY RESET button is pushed, these coils are connected
to 115 volts a-c (obtained from the flament trans.
formers) and act to reclose both overload relays.

NAVSHIPS 900,210
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d. Door Interlocks. —Interlocks are provided on the
three front panel doors of the transmicter. When any
one of these doors is opened, the interlock breaks the
circuit to the starting contactor and, in the models
equipped with M-G sets, shuts down all power. In the
TCK-4 and -6, which have the rectifier units, the inrer-
locks are in series with the rectifier high voltage con-
trol contactor and remove high voltage only,

a. Kaying Ralay. (Sea Figure 2-11),—The keying re-
lay, when it is closed removes cathode bias from the
transmitting tubes and permits the emission of power.
In normal operation with a six-wire push-burton con-
trol the test key is connected between one side of the
relay coil and grﬂund and the other side of the coil is
connected to the —115% volt source. Shunted across the
test key is the carrier control relay in the audio or modu-
lator unit, and the operator's key on the remote 6-Wire
Control Unit, Closing any one of these three parallel
keys will apply the —115 volts across the keying relay
actuating coil and start transmission.

When a Four Wire Control Unit is used with a d-c
motor-generator set, the keying relay is operated from
the incoming line instead of between —115 volts and
ground. This is because the four wire unit must use a
common conductor for the keying circuit and the start-
stop circuit and safety considerations do not permit
grounding either incoming line. Simplified schematics
for the two types of controller units are shown below
as they appear in the TCK-7. In the earlier models the
voltage dividing resistors R196, R197, and R198 were
included in the magnetic controller as resistors "C" and
"I} but otherwise the schematics apply to all d-c trans-
mitters.

LE EE M. 3 TRI-#% TEE-&
+ <L
R 3= | WEYING
- = TE8-C | REL&Y
=
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Figure 2-11—Keying Relay Circuvit

Teg-8 TBE-&
113
BIAS
18 v GENERATOR
+ asas s i0a-£ TakK
LL] SWITCH
THI=8
THE-ED
TE SWITCH
a i
]
]
H
H UhHIT
TS e ]
SIX-WIRE CONTROL
ORIGINAL



Section 2
Paragraphs 10-12

f. Switch Interlocks.—On the units equipped with
a transmission line coupling unit (TCK-4 and -6}, four
interlocks are connected in series with the keying relay.
These interlocks are located on the virious switches in
the output circuits to remove r-f power while switching,
This is a precaution against burning the switch contacts
while changing bands and gives much longer service
life Twao of the switch interlocks are on the two switches
in the Transmission Line Coupling Unit and two are
on the P.A, stage BAND CHANGE and ANTENNA
SELECTOR switches. The latter two switch interlocks
appear in all models of the equipment, with or with-
out the coupling unit.

9. Phone Operation Swlich.—The CW.PHONE
switch has been mentioned several times previously but
its function will be listed together here. In the C.W.
position it connects the screen grid of the LP.A. wbe
to ground and connects the grid return of the P.A.
tubes to a negative voltage. In the PHONE position,
the switch connects the LP.A. screen grid to a variable
resistor network and connects the P.A. grid return to
the Modulator Unit output. In this position it also pro-
vides both microphone and B+ voltage to the Modu-
lator Unie.

h. Emisslon Power Switch.—The CAL-TUNE (RE-
DUCED POWER)-OPERATE switch performs two
functions, it selects either of two voltages for the screen
grids of the P.A. tubes and one of three voltages for the
P.A. plate supply. In the CALIBRATE position, the
P.A. screen grids are connected to —115 volts to bias
these tubes beyond cut-off and prevent transmission
during calibration. In the TUNE and OPERATE posi-
tions, the screen grids are connected to approximately
+400 volts d-c, which is provided by a voltage divider
network,

When a motor-generator set is used for the power
supply, the shunt field strength determines the P.A.
plate supply voltage. In the CALIBRATE position the
H.V. field circuit is opened giving zero voltage, in the
TUNE position low field excitation is applied giving
approxmately half voltage, and in the OPERATE posi-
tion full excitation is applied producing the full 1800
volts. When the Rectifier Unit is used for a power sup-
ply, two contactors operated by the CAL-REDUCED
POWER-OPERATE switch are used to control the P.A.
plate voltage. In the CALIBRATE position, both con-
tactors are de-energized and no power is applied to the
high voltage rectifier transformer. In the REDUCED
POWER position, one of the contactors is energized
and connects the line across the full primary transformer
windings. Connecting across all of the primary gives a
low step-up ratio and reduced voltage output. In the
OPERATE position the first contactor is “dropped out™
and the second contactor is energized. This connects the
line across only a portion of the primary ta give a
higher step-up ratio and maximum output voltage. Inter-
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locks on the two contactors prevent the closing of one
before the other has opened.

. M.Q, Temperature Contrel.—The Master Oscil-
lator Ulnit of the Transmitter is contained in a heat-in-
sulated, temperature-regulated compartment. A blower
motor keeps the air circulating within the compartment
at all times to maintain an even temperature through-
out. Two open grid-type heaters with a mercury-column
thermostat control supply the temperature regulation,
Whenever the temperature in the compartment exceeds
a certain value the expanding mercury column in the
thermostar completes the circuir to a relay and the relay
opens the heater circuit. When the compartment has
cooled to another specified temperature, the relay is de-
energized by the contracting mercury and the heaters
go on. The thermostat and relay are d-c operated in all
units, drawing power directly from d-c lines in the case
of d-¢c operated equipments, and employing a trans-
former and copper-oxide recrifier in the case of a-c
equipments. The blower motor and heater cireuit are
connected across the line so that they are energized even
though the equipment is not operating (unless the M.O,
HEATER switch or the EMERGENCY switch is opened).
A high-temperature protective thermostat is provided 1o
open the heater circuit in case of failure of the usual
temperature control circuit, This is a bi-metallic type of
thermostat which will open if the compartment tempera-
ture should rise more than about 10°C above the nor-
mal compartment temperature of 60°C,

11. RECTIFIER POWER SUPPLY.

The BRectifier Unit, in addition to the power control
contactors, contains four rectifier units and their asso-
ciated filter circuits. Two of the rectifiers, supplying the
<115 volts and -12 volts respectively, are selenium (dry
disc type) rectifiers, bridge connected for full-wave op-
eration. The rectifier supplying the 500 volts is a
conventional full-wave rectifier employing two half.
wave high vacuum rectifier tbes connected back-to-

back.

The 1800-volt rectifier circuit employs four half-wave
high vacuum rectifier tubes bridge connected for full-
wave operation from an ungrounded transformer. The
bridge circuit used here makes it possible to obtain full
transformer secondary voltage at the outpur instead of
only the half voltage resulting from a grounded center

tap.

12, MOTOR-GEMNERATOR SETS.

The motor-generator contains a motor armature and
three separate generator armatures on one shaft: one
generator produces 12 volts d-c, one 1800 volts d-¢, and
one, both 500 and 115 volts d-c, The motor may be
either a three phase a-¢ induction motor or a compound
wound d-c motor. The d-¢ motors are supplied with slip

tings for providing a-c voltage to the transmitter filament
transformers.

ORIGINAL
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SECTIDN m
INSTALLATION AWD ADJUSTMENT

1. INSTALLATION.

a. Unpacking. —The similarity between the various
models of the TCK-series makes possible the following
general precautions and procedures for all units,

(1) The transmitter, rectifier, and motor-generator
weigh several hundred pounds each, therefore suf-
ficient personnel should be made available when it is
desired to move or uncrate them. Keep the boxes upright
and do not subject them to sudden shock such as may
be experienced when the unit is dropped a short distance
Lifting eyes are provided on each unit for attaching a
hoist. Where the unit is equipped with four lifting =yes,
the slings should be attached to al! four amd shouid
have at least enough slack to allow zpproximaiely one
foot of space between the hook and top of the uait to
prevent straining the lifdng eves

Figura 3-1

ORIGINAL

(2) Remove three sides of the crate. The heavy
units are mounted on a skid which must be unbolted. A
waterproof bag covers the unit and may be ripped off
after the base is removed. It will be noted that the unit
is equipped with gaskets where the skid bolts protrude
through the waterproof cover. These gaskets may be
thrown away as they are only used for packing.

(3) After the units are unpacked, remove the side
panels of the transmitter and rectifier units and in-
spect the components for possible damage during ship-
ment. White tying tapes are used to secure resistors, relay
moving parts, etc., in the transmitter, rectifier and motor
controller units during shipment, These must be re-
moved before ehe equipment is put in operation.

b. Ganeral Instollation Conslderations. —HBefore
installing the units permanently in place, considesation

TCK Installation with Motor Genaeraler Sel
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Figure 3-2 TCK Installation with Rectifier Unit

should be given to the most efficient and convenient
arrangement of the equipment as a whole. Some precau-
tions to consider are:

(1) The transmitter, rectifier and motor-generator
liberate a considerable amount of heat in operation;
hence adequate ventilation should be afforded to prevent
excessive rise in component temperature and to prevent
operator fatigue,

(2) Sufficient illumination to permit adequate visi-
bility of all panel controls and meters must be provided.
Hlumination of the sides and rear of the transmitter
and rectifier units is desirable in case of service adjust-
menits.

(3) If permissible, clearance of 114 to 2 feet should
be left on each side of the major units to permit ease
in servicing without the necessity of removing the unit
from its mounted position, Suggested clearances are
shown in Figs. 3-1 and 3.2,

{4) Itis desirable to locate the motor-generator unit
in a compartment or room separated by a bulk head
from the transmitter. This reduces mechanical noise in-
tetference when operating the transmitter with a local
microphone.

3-2

(5) The rectifier unit or motor-generator should be
located convenient to the power source. The source must
be capable of supplying the voltage and currents shown
in paragraph 10g of Section I, with good regulation.

{6) The transmitter should be located close enough
to the antenna so that the interconnecting transmission
line does not have to exceed twenty feet. Avoid any
sharp bends in the transmission line and uwse ceramic
insulators where it penetrates bulkheads.

¢. Shock Mount Installation or Removal.—Some
of the transmitter and rectifier uwnits of the Models
TCK-4 and TCK-6 equipments were shipped with rigid
mounting feet. All transmitter and rectifier units in-
stalled on board ship or other locations where severe
vibration is encountered, must be equipped with shock
mounts, The shock mountings and all necessary hard-
ware items are supplied with the transmitters in kit
form and should be attached to the equipment in ac-
cordance with the following instructions,

(1) Bemove the back and side shields from the
equipment. Attach a hoist to the four lifting eyes pro-
vided and hoist the unit approximately one foot from
the floor.

ORIGINAL



Installation and Adjustment

NAVSHIPS 900,210

Section 3
Paragraph 1

Figure 3-3 Rectifler Unit, showing Mounting Delails

(2) Remove the rigid mounts shown in (A) of Fig.
3-3 by removing the center bolts @ holding the base
assembly to the frame of the unit, There are four base
mounis on both the transmitter and rectifier which must
be removed. This allows the entire base assembly to fall
away from the unit where it may be more easily handled.

(3) Remove the rigid mounts from the base plate by
removing the two bolts @ holding each to the plate.
These parts should be stored in the spare parts box for
future use where rigid mounting may be desired.

(4) Attach the shock mount shown in (B) of Fig.
3-3 as follows:

{a) Attach mounting ® to the plate by means
of the bolts, lockwashers, and nuts provided @, @®.
Tighten the nuts @ securely,

(#) Next thread second nuts @ on about half-
way, place lockwashers on top of these nuts, then place
snubber @ on top of the lockwashers. Finally, place
lockwashers on top of snubber and thread nuts @ loosely
on to the projecting bolt,

{c) Place plate @ on mounting @, push bush-
ing @ down through hole in snubber until it rests on
the plate.

{d) Push bolt @ up through the hole in the
mounting plate, bushing, and frame of unit. Drop a
lockwasher over end of bolt, thread out @ on to bolt

ORIGINAL

and tighten securely, making sure that the plate @ is
parallel with the mounting.

MNOTE
Four shock mounts are to be attached to the
transmitter and six to the rectifier.

{(4) Attach the grounding strap connectors @ to the
unit frame and mounting plate on both sides of the
unit by means of the §10-24 x 3{;" screws @ and lock-
washers supplied, as shown in (C) of Fig. 3-3. In most
units tapped holes are provided for the grounding strap
screws, otherwise attach grounding strap conrector to
the frame by removing the nut from one of the screws
that pass through the frame, add the connector lug, re-
place nut, and tighten securely.

(6) Lower the unit to the floor and with the full
weight of unit supported, on the shock mounts adjust
the location of the snubber at each shock mount. This
is accomplished by screwing the two lower nuts @ up
or down until the clearance between the rubber portion
of the snubber and plate ® and frame of unit are approxi-
mately equal. Make sure that the snubber plate is
approximately parallel to the mounting plate. Hold lower
nuts in position and tighten upper nuts ® securely.

(7) Install two upper shock mounts at the top rear
of the transmitter and rectifier units as shown in (D)
of Fig. 3-3, with the hardware provided for this purpose
®, ®, 0 6,0, 6.
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d. Transmitter Unit Installation. —As suggested in
Figs. 3-1 and 3-2, a clearance of 18 to 24 inches should
be provided on all sides of the transmitter so that access
may be made to the rear and sides without dismantling
the transmitter from its installed position. This unit is
mounted to the deci by 8 bolts which pass through the
base plate. The bolts should be long enough to pass
through both the base plate and the deck. Refer to Fig.
3-19 for clearances and the drilling plan for the base
of the unit,

When the unit is installed on board ship, all of the
provided shock mountings must be utilized. This may
require that the transmitter unit be installed with its
back against the bulkhead to secure the upper rear shock
mounts, By providing brackets, however, as suggested
in (D) of Fig. 3-3, the transmitter may be mounted
away from the bulkhead to allow clearance behind it
The grounding strap shown in (C) of Fig. 3-3 must
be provided between the mounting plate and transmitter
frame,

NOTE
If the deck is non-metallic, a grounding strap
must be provided between the base plate and a
suitable ground point.

After the transmitter is installed, insert glass type
tubes and the crystal in accordance with the number
stamped near each socket. Lock the tubes in place with
the safety clamps, where provided. These clamps are
designed to grip the base of the tube sufficiently to
prevent it from working out of the socket under vibra-
tion. When installing the plate cap on the Types 813
and 807 tubes, the dress of the cap lead should be ar-
ranged so that it does not come in close proximity to
any metal parts of the frame which may cause corona
of afc-over to that part,

e. Motor-Generator Installation. —It is advisable,
as mentioned previously, to locate the motor-generator
unit in a compartment separated from the transmitter
by a bulkhead so as to reduce interference during phone
operation. Adequate clearance for easy servicing of the
set and the magnetic controller should be provided.

Fig, 3-1 shows a good installation with suggested clear-
ances.

The motor-generator is provided with two hoisting
shackles. Lift it by these and remove the wooden ship-
ping block from the mounting feet, then lower the unit
into place and bolt it to the deck by means of four
mounting bolts, The drilling dimensions and overall
clearances are shown on the outline drawing, Fig. 3-4.
It should be noted that the a-c and d-c units vary some-
what in overall length but not in mounting dimensions.

NOTE
The motor-generator set should be installed so
that the shaft runs parallel to the centerline
of the ship. This will minimize bearing wear
caused by rolling of the ship.

3-6
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f. Rectifier Unit Installation. — The Rectifier Unit
may be installed at one side of the Transmitter Unit,
as shown in Fig. 3-2. A clearance of 18 to 24 inches
between units is desirable so that they may be serviced
without removing them from their mounted position.

The mounting dimensions and clearances are shown
in Fig. 33, The Rectifier is very similar to the trans-
mitter unit in construction and dimensions. When in-
stalled aboard ship, shock mounts must be attached and
used exactly as described for the transmitter in a pre-
ceding paragraph. Six shock mounts must be artached
to the rectifier unit base and two at the upper rear of
the frame.

g. Magnetic Controller Installaflen. — This unit is
used with each motor-generator power supply and is
mounted on the bulkhead near the motor-generator unit
as shown in Fig. 3-1. Sufficient clearance should be
allowed so that the door may be swung open for service
edjustments, It is essential that the reset button on the
door be readily accessible at all times.

The mounting and clearance dimensions are shown
in Figs, 3-6, 3.7, and 3.8, It will be noted that the
mounting details and design of the d-c controller for
the Model TCK-7 differs considerably from those pro-
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Figure 3-6 Outine Drawing of A-C Magnetic
Controller
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vided with other models of the series. The mounting
bolts for the Model TCK-T controller pass through the
back of the case from the inside, while all other a-c and
d-c controllers are provided with exterior mounting feet.
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6 o o i
o a e |— . :
l o o o g
]

ol

EREANE LOGNE TO FIT
AT'E ELEOTRIGIANS
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Figure 3-7 Owtline Drawing of D.C. Mognetic
Contraller

h. Microphona Clreuit Fliter Installation.—This fil-
ter unit is used only with installations of Models TCK
and TCK-1 equipments. It may be installed in any posi-
tion on the deck or bulkhead between the motor-
generator and transmitter units. Clearance should be left
so that the cover may be opened for service and installa-
tion purposes, The installation and clearance dimensions
are shown on the outline drawing, Fig. 3-9.

ORIGINAL

Figure 3-8 Outline Drawing of D.C. Magnetic

Controller for TCK-7
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L

Figure 3-9 Outline Drowing of Microphone
Filter Unit
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Figure 3-10 Ouwitline of Blower Motor used in Transmitter Unit

|- Transmisslon Line Coupling Unlt.—This unit is
supplied with the Models TCK-4 and TCK-6 equipments.
It is normally connected and bolted in place on top of
the transmitter before shipping. With reference to Fig,
3-19, it will be seen that when this unit is installed, it
appears to be a part of the transmitter. This additional
height must be taken into consideration whenever the
unit is installed.

If it is desired to remove the Transmission Line
Coupling Unit, the bolts which secure it to the trans-
mitter frame are removed, the connections to the antenna
post and terminal board TB-2 on the transmitter are
removed, then the transmission line coupling unit may
be lifted from the transmicter frame. If desired, the
hoisting shackles may be transferred from the coupling
unit to the transmitter frame. The terminals on TB-2
must be connected together when the Transmission Line
Coupling Unit is removed.

The antenna post from the transmitter should be con-
nected to the Coupling Unit by the tinned copper strap
hanging off of 5403.

2. CABLING.

With the exception of the TRANSMITTER-TO-
RECTIFIER cable supplied with the Models TCK-4 and
TCK-6 equipments, all external interconnection cables
must be furnished by the installing activity. Figs. 3-11
through 3-15 show the external wiring between major
units for all combinations of the Model TCK-series
equipments. A chart on each diagram lists the insula-

tion and recommended size for each lead. Reference to
paragraph 10 (g) of Section I, shows the power re-
quirements from the ship's supply line,

The location of knockouts for entrance of the cables
to the unit is shown on the respective outline drawings
for the units. The cables to the transmitter unit may
be brought through the rear or side. The Magnetic Con-
trol Unit has removable plates at both top and bottom,
either of which may be replaced by a plate with a ter-
minal tube of the proper size to accommodate connec-
tion cables.

Transmission lines should be as short as possible and
within the limits of the equipment’s maximum transmis-
sion line runs.

The antenna transmission line from either the Trans-
mitter antenna or Transmission Line Coupling
Unit should be made of at least No. 10 bare wire or
copper tubing. It should be supported on stand-off
insulators and beld at least 4 inches away from the near-
est metallic surface. Sharp bends should be avoided. The
location of the antenna post of the transmitter is shown
on the outline drawing of the unit. On the Transmission
line coupling unit (Figure 3-15) the two posts near the
front panel are used for a balanced two-wire transmission
line, and the centrally located post is used for a single-
wire antenna connection.

The following table gives the location of the connec-
tion boards or terminals shown on the external cabling
diagrams.

ORIGINAL
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TABLE 3-1
TERMINAL BOARD LOCATIONS
5HD'WNI
TERMINAL UNIT LOCATION N
BOARD FIGURE
TB1 TRAMS. In terminal box be- 3-16
UNIT hind audio unit ac-
cess door of trans-
mitter umit.
TB8 TRANS. Behind and sbove | 3-15
UNIT audic unit access
door.
TB20 RECTIFIER | In terminal box be-
UNIT hind access door of
rectifier unir.
TBz2 TRANS. Through hole in top | 3-16
UNIT cover of transmitter
unit{Models TCK-4,
TCK-6 only).
TB30 TRANS- Base of Coupling | 3-16
MISSION Uait,
LINE
Coupling
Unit,
Motor Ter- | MOTOR- In fuse box on top of 3-4
minal Board | GEM. motos
UNIT
H.V. Ter- MOTOR- In fuse bax on top of 3-4
minzl Board | GEM. H.Y. generator
UNIT frame.
LY. Ter- MOTOR- | Infuse box ontop of 3-d
minal Board | GEN. H.V. generator
UNIT frame.

Saction 3
Paragroph 2
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T8-30

| iy ‘ NMHM i

II I|||
If'1|"

TB-10

TB-12

Figure 3-16 Terminal Board Connections

3. MODIFICATION OF TRANSMITTER FOR 4-WIRE
OR &6-WIRE KEYING CONTROL UNIT.

All Transmitter units as supplied by the mangfac-
turer are connected for operation with a 6-wire remote
control keying unit. To modify the connections for op-
eration with a four-wire control unit, proceed as in

ORIGINAL

Section 3
Paragraph 3

TI0}
(Tios)

TIO3
(Ti09)

paragraph 3 (a). Refer to Fig. 3-16 for the location of

all affected items.

@, Sin-Wire to Four-Wire Conversion.
(1) Obtain switch 5112 and its associated switch

plate from the spare parts box.

3-15
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(2) Unfasten the MG START-STOP switch 5113
from the panel by removing the four mounting screws,
On the Type CG-52299 Transmitter {Models TCK-4
and TCK-6) Unit, switch 5113 is labeled "TRANSMIT-
TER START-STOP",

{3) Bemove the 5113 switch leads from terminal
board TB-8. (This terminal board is located on the
back of the front panel just below 5113 and is available
through the Relay Door.) Store 5113 in the spare parts
box.

(4) Remove the link from terminals F, to G of
TB-#. Also, on Transmitter Type CG-52345 (Model
TCHK-7) only, remove the links from terminals A to B
and terminals I to E on TB-8.

(5) On all Transmitter units, except Type CG-
52345, connect a link between terminals A and B of TB-8,
On Transmitter unit, Type CG-52343, connect links be-
tween terminals A and C and between terminals D and
F, of TB-B.

{6) Connect switch 5112 to terminal board TB-8,
as follows:

LEAD COLOR TERMINAL
Orange #1 of TB-8
Blue #4 of TB-8
Red #3 of TB-8

NAVSHIPS 900,210

(7) Place the switch 5112 in the position formerly
occupied by 5113 and secure to the front panel by four
screws through the switch plate.

(8) Make external connections from the 4-wire con-
trol to terminal board TB-1, as shown on the schematic
diagram for the Transmitter at the rear of the book.

b. Four-Wire to Six-Wire Conversion.—In the
event that the Transmitter unit has been connected for
four-wire control and it is desired to change back to a
six-wire control, proceed as follows:

(1) Obtain switch 5113 and its accompanying switch
plate from the spare parts.

{2) Unfasten the MG START-5TOP switch 5112
from the panel by removing the four mounting screws.
On Transmitter Unit, Type CG-52299 (Models TCK-4
and TCK-6) the switch 5112 is labeled "TRANSMIT-
TER START-STOP".

(3) Remove the 5112 swirch leads from rerminal
board TB-8 and store 5112 in the spare parts box.

(4) On all transmitters except Type CG-52345
{Model TCK-7), remove the link between terminals F,
and G of TB-8. On Transmitter Type CG-52345, remove
link from terminals A and C, also from terminals D
and F, of TB-8.

(5) Connect a link between terminals F, and G of
TB-8. On Transmitter CG-52345 connect links between
terminals A and B, also between D and E of TB-B.

3-156
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(6) Connect switch 5113 to terminal board, TB-8,

as follows:

LEAD COLOR TERMINAL
Brown G of TB-B
Blue 3 of TB-8
Red 4 of TB-8
Green 2 of TB-8

(7) Place the switch 5113 in the position formerly
occupied by 5112, and secure to the front panel by four
mounting screws through the switch plate.

(8) Make external connections from the 6-wire con-
trel to the terminal board TB-1, as shown on the schem-
atic or cabling diagram for the transmitter,

&, INSTALLATION FOR REMOTE PHONE
OPERATION.

Connections into the Transmitter Unit for remote
phone operation is provided. The control box is con-
nected into the transmitter circuits at terminals Nos. 7,
8, 9, 10, and 11 on terminal board TB-1, as shown on
the schematic diagram of the transmitter at the rear of
the book. These terminals supply the following:

TABLE 3-2
REMOTE MICROPHOMNE CONNECTIONS
TB-1
TERMINAL CIRCUIT

¥7 — 12 volts for microphone supply.

#a Ground connection.

#9 Microphone transformer input.
#10 Microphone transformer input.
#11 Microphone push-to-talk button,

5. D-C POWER SUPPLY VOLTAGE CONVERSION
(TRANSMITTER UNIT, TYPES CG-52214,
€G-32215, CG-533214A, CG-32213A).

The Radio Transmitter Unit, Type CG-52214, CG-
52215, CG-52214A, or CG-52215A, was not designed to
facilitate ready change-over from 115 volts d-c to 230
volts d-c or vice versa in the field. However, it is pos-
sible to make the change-over to the Transmitter Unit
by changing some of its component parts. It will also be
necessary to substitute the correct motor-generator set,
magnetic controller and remote control unit. The cor-
rect motor-generator and magnetic controller for each
voltage is shown in 10 (a) of Section 1,

The following components must be substituted when
a change from one voltage to another is made. The rat-
ings are found by referring to the Parts List ac the rear
of the book,

ORIGINAL
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TABLE 3-3

VARIATIONS IN COMPONENTS WITH DIFFERENT
D-C VOLTAGES

MAVSHIPS 200,210

115 V. D-C 230 V. D-C
OPERATION OFPERATION
Symbaol Resistance Symbol | Resistance
R124 50 R133 160
R12}% 630 R134 1250
Ri18A 2% R135A o8
R118B 62 R135B 230
R139 BOO

The above resistor substitutions are shown on the sche-
matic diagram for the transmitters.

To connect the heater resistors in the M-O box for
115 or for 230 volt d-c operation, refer to the upper
left corner of the schematic diagram for the transmitter.
The diagram shows the heaters connected for 230 volt
d-c operation. For 115 volt d-c, remove the flexible wire
link from terminal 5 on TB4 to terminal 6 on TB3.
Make the connections in the M-O box indicated by the
dash lines on the diagram. The terminal boards TB-3
and TB-4 are available from the rear of the transmitter
in the approximate location shown in Fig. 3-16.

For 230-volt operation an B00-ohm resistor, R139,
must be used in series with the M-O blower motor.
Holes for mounting this resistor on two insulated posts
will be found on the right-hand side of the bottom
shelf. The two wires (orange and green) for connect-
ing the resistor in the circuit, are tied back into the cable
which will be found near the rear right-hand corner.

The schematic diagram shows the filament transform-
ers T101 and T102 (at the lower right-hand corner)
connected for 230-volt d-c operation. For 115 volt d-c
operation, remove the links between terminals 3 and 5
of these transformers. Connect links between terminals
1 and 3, also between 5 and 6 of each transformer.

After the proper motor-generator set, magnetic con-
troller and remote control units have been installed and
the transmitter unit is converted for the desired voltage
operation, turn R138 counterclockwise, in the direction
of the 230-volt d-c arrow, as far as possible. R138 is
located adjacent to the M-O blower motor and is avail-
able through the left side of the unit. Close the EMER-
GENCY switch $111 and the M-O HEATER switch
§115. This applies voltage to the M-O heaters and
blower circuit. Connect a 30-volt d-c voltmeter between
terminal 2 of TB-5 and terminal 2 of TB-6. Adjust
R138 to.the position where the voltage between the
terminals equals 18 volts, Do wot change this control
under any otber conditions. This adjustment is applicable
when either 115-volt or 230-volt conversion is made.

ORIGINAL
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6, A-C POWER SUPPLY VOLTAGE (MOTOR-
GENERATOR) CONVERSION; (TRANS-
MITTER UNIT, TYPES €G-32216,
€G-52216A).

Radio Transmitter Unit, Type CG-52216 or CG-
52216A, is designed to facilitate the change-over from
220 volts to 440 volts a-c in the field, providing the
proper magnetic controller for the voltage is available.
For the correct Magnetic Controller to use under the
two voltage conditions, refer to paragraph 10 (a) in
Section L

The only connection change in the Transmitter Unit
involves the transformer T103. Change the link connec-
tions on top of the transformer to adapt it to the desired
voltage, as shown on the schematic diagram for the
Transmitter Unit and in the following table:

TRANS- 220 VOLT A-C 440 YOLT A-C
FORMER OPERATION OPERATION
T103 Link from 1 to 3 | Link from 1 to 3

Link from 2 to 4
Link from 5 to 7

Link from 2 to 4
Link from 6 to 7

Link from 6 to 8

The motor terminal box on the motor-generator set,
must be changed to conform to the proper voltage rat-
ing. Fig. 3-17 shows the connection modifications nec-
essary for the two voltages.

AT, ATy T, K, AT, AT
Oo—O— o—0O -

T, lrrE rr5 BT, ITE HE
o—0— o—0 Ot

oY, STy ETy Ty BTy 6Ty
220-VOLT A40-¥OLT

Figure 3-17 A-C Molor Terminal Beard Cennections

7. A-C POWER SUPPLY VOLTAGE (RECTIFIER)
CONVERSION (TRANSMITTER UNIT, TYPE
€G-52299).

Radio Transmitter, Type C€G-52299, does not require
any changes for operation from either a 110 or 220 volts
a-c source. All modifications for changes in power supply
voltage are made at the Rectifier Unit.

The Rectifier Unit, Type CG-20219, is modified for
110 or 220 volt operation by changing the link connec-
tions on the voltage regulator VR301 to conform to
the following table. The voltage regulator is located

317
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behind the front panel above the top chassis of the
Rectifier Unit.

COM- 110 V. A-C 220 V. A-C
PONENT OPERATION OPERATION
YR301 Link from 4 to 8 | Link from 1to 2

Link from 2 to 3
Link from 3 to 4

Link from 2 to 3
Link from 1 to §

Although the equipment was designed to operate
from a 60-cycle power source, changes may be made in
the field to adapt it for use on 50 cycles. The change is
made in Rectifier Unit CG-20219 by replacing the four
relay actuating solenoids on the relay chassis with four
coils from the 50-cycle conversion kit supplied with the
equipment. ‘After changing the coils, make certain that
the contactors can open and close freely,

B. OPERATIONAL CHECK.

WARNING

This equipment makes use of high voltages
which are dangerous to life. Operating per-
sonnel must at all times observe all safety regu-
lations. See “SAFETY MNOTICE" at front of
book, Do not change tubes or make adjustments
inside the equipment with the high-voltage
supplies on. Do not depend upon door switches
or interlocks for protection but always shut
down the motor-generator or rectifier unit and
open the main switch in the supply to the
equipment.

{Reference is made to Fig. 3-18 for location of com-
ponents mentioned in this section.)

4. Remove the primary power to the input of the
equipment by opening the line at the distribution panel
or disconpect switch, On all models, except Model
TCK-7, a disconnect switch is supplied on the Magnetic
Controller or the Rectifier Unit.

b, Make a mechanical inspection of all relays in the
Transmitter and Rectifier Unit, (their locations are
shown in Fig. 3-18). Make sure that the armature or
movable contact arm of each relay is not bound and is
free to move within the confines of the component limi-
tations, In the transmitters the relays are located behind
the lower relay access door, and in the Rectifier they
are behind the front panel door of the unit,

¢, On the Transmitter Unit—throw EMERGENCY
switch to OFF and M-O HEATER switch ro OFF, Turn
CAL-TUNE-OPERATE switch to CAL. position and
CW-PHONE switch to CW. Turn the FILAMENT
VOLTAGE, PLATE YVOLTAGE, AND P.A. PLATE
VOLTAGE controls to counterclockwise positions.
Throw REMOTE CONTROL—LOCAL switch to LO-
CAL position and TEST KEY to mid-position,

NAVSHIPS 900,210
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d. When Rectifier Power Supply Unit, Type CG-
20219, is used, throw the Rectifier EMERGENCY switch
to OFF and POWER switch to OFF pdsition, Turn tne
LINE VOLTAGE control as far counterclockwise as it
will go.

¢. Turn ON the main supply power to the Magnetic
Controller or Rectifier Unit. On the four Magnetic Con-
trollers Types CG-21628, CG-21628, CG-21629, and
CG-21630, a line switch is contained in the unit which
must be thrown ON, This switch is located inside of
the cover on some controllers and a handle protrudes
through the right side of the case of others.

{. On 60-cycle a-c installations where the Rectifier
Unit, Type CG-20219, is used, the pointer on the TIME
DELAY RELAY inside the front panel access door
should be set to read approximately 40. On 50-cycle
installations, this pointer can be set between 35 and 40.

g. On Models TCK-f and TCK-6, at the Rectifier
Unit Type CG-20219, throw the POWER switch to the
ON position. The POWER INDICATOR lamp will
glow. Turn the LINE VOLTAGE control knob clock-
wise until the LINE VOLTAGE meter reads 118, or to
the red mark on scale. Throw the EMERGENCY switch
to OPERATE. This supplies power to the interconnect-
ing lines between the rectifier and transmitter.

b. At Transmitter Unit—throw EMERGENCY switch
to OPERATE position. This energizes the control power
lines of the transmitter,

i. Throw M-O HEATER switch to ON positon. The
M-O HEATER indicator lamp should glow. After ap-
proximately thirty minutes, the thermometer on the
front panel should reach 60°C, and remain there all
during the time that the M.O HEATER switch is ON.
After this temperature is reached, the M-O0 HEATER
indicator lamp will turn OFF and ON as the thermo-
static control operates, This is a normal operating
condition.

j- Throw the FIL. STAND-BY switch to ON posi-
tion. (This switch is included only on the a-c transmit-
ters, Types CG-52216, CG-52216A, and (G-52299.)
Turn the FILAMENT VOLTAGE control clockwise
and observe the FILAMENT VOLTAGE meter. Adjust
the cootrol until the meter reads 12.6 or to the red
mark. This indicates that the filament voltage control

is functioning properly. Turn the FIL. STAND-BY
switch OFF.

k. Push in on the START button on the START-
STOP switch. Relays will be heard to operate and in all
Transmitter Units except Type CG-52299, the three re-
maining indicator lamps (BIAS, PLATE, and POWER)
will glow almost instantly. On Type CG-32299 Trans-
mitter Unit (Models TCK-4 and TCK-6) the POWER
indicator will glow immediately when the push-button
is depressed, then, after a 40-second delay, the BIAS
and PLATE indicators will glow,

!, Readjust the FILAMENT VOLTAGE control un-
til the FILAMENT VOLTAGE meter reads at 12.6 volts,
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TIME DELAY
ADJUSTMENT
TCK=4
TCK-6
RECTIFIER
CONTRACTORS
STARTING Sl OVERLOAD
RELAY e A RELAYS
RECTIFIER UNIT
RELAY
TRANSMITTER
H'Dl
TEMPERATURE
INDICATOR
OVERLOAD
BUTTON WOLTAGE
INDICATORS
TRANSMITTER
Figure 3-18 Control Identification
or to the red mark. The illumination of the tube fila- on the LINE VOLTAGE meter, On all other transmit-
ments may be ohserved through the ventilation holes ters, turn the PLATE VOLTAGE control clockwise
in the front door, until the PLATE VOLTAGE meter reads 500 volts or

m. On Transmitter Unit, Type CG-52299, the PLATE at the red mark. Throw TEST KEY to upper position.
VOLTAGE meter should read approximately 500 voles Plate current should be observed on the LP.A. PLATE
or at the red mark after the LINE YOLTAGE control CUBRRENT meter. If there s no PLATE VOLTAGE
on Rectifier Unit CG-20219 is adjusted to give 118 volts reading, push in the RELAY RESET button.

ORIGIMAL 3-19
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n. Move the TEST KEY up and down rapidly, ob-
serving or listening for the keying relay to operate. The
keying relay is located on the rear of the relay access
door and may be seen through the window of the door
when the door is closed. The relay should operate in-

;cmEnYmntuus-ly when the circuit is closed with the TEST

o. Plug a pair of headphones in the C.F.I. AUDIO
OUTPUT jack, and throw CFI ON-OFF switch to
ON position and the key to the upper position. Turn
VOLUME control full clockwise and then turn the
FREQUEMNCY control (A) a few turns.

NOTE

Make sure the lever below this dial is in the
FREE position before attempting to turn the
FREQUENCY control. As the dial setting is
changed, beat notes should be heard at regular
intervals,

p. Turn CAL-TUME-OPERATE switch to TUNME
position and TEST KEY to the upper position. On
Transmitter Unit, type CG-52299, the P.A. PLATE
VOLTAGE meter should read between 700 and 1000
volts and the P.A. PLATE CURRENT meter should
read an indefinite value but not above the red mark on
the scale. On all other transmitters, turn the P.A. PLATE
VOLTAGE control until the P,A, PLATE VOLTAGE
meter reads approximately 750 volts. The P.A. PLATE
CURRENT meter should read an indefinite value of

3-20
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current but it should be below the red mark on the scale.

4. Test each door interlock to make sure it shuts off
all plate voltage from the transmitter when the door
is opened. The interlocked doors on the Transmitter
Unir consist of the tube access door, the CFI unit access
door, and the relay door. On the Rectifier unit, the front
access door should be tested. Upon closing the door and
locking it shut, the plate voltage should be restored.

r. The full application of plate voltage to the P.A.
stage is made by switching the CAL-TUNE-OPERATE
switch to the OPERATE pmitiﬂn.. This MUST NOT
be done until after the transmitter unit is tuned as
described in the “OPERATION" section of this book.

5. When the six-wire control unit is used, tests for
correct operation are made by throwing the LOCAL-
REMOTE switch to REMOTE, the transmitter TEST
KEY to its mid-position, and then operating the START-
STOP switch on this remote control unit to make sure
it turns the transmitter on and off. The TEST KEY on
the remote unit can be tested by pushing it either up or
down and watching for readings on the LP.A. and P.A.
PLATE CURRENT meters.

t. To stop the equipment, push the STOP button. To
shut the equipment down for a long period, turn the
M-O HEATER to OFF and the transmitter EMER-
GENCY to OFF. The rectifier POWER switch may
also be turned to OFF if the equipment will be out of
service for a few days.
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NAVSHIPS 900,210

Section 4
Paragraphs 1-3

SECTION 1IV.
OPERATION

1. GENERAL.

The most effective operation of this radio telephone
and telegraph transmitting equipment will be obtained
by operators who thoroughly understand what they are
doing. Proper tuning will result in a strong, clear signal
that may be picked up thousands of miles away, while
incorrect operation can cut the range down to zero. The
operator should take a great deal of pride in his ability
to operate the equipment correctly, as evidenced by be-
ing able to communicate with any point at any time.

MNumerous factors enter into wireless communication,
many of which cannot be covered in this book. The effects
of the time of day and of frequency on range of trans-
mission may be obtained from any standard textbook
on radio communication or wave propagation. The pur-
pose of the following description is to obtain the great-
est amount of power output without overloading or
damaging the equipment.

The actual tuning of the Model TCK transmitters is
covered in a few simple steps, but before any power is
applied the operator must become familiar with the
“why'" of each control,

All of the knobs and switches on the front panel of
the transmitter are associated with one of three general
functions: (1) turning on the power; (2) tuning to a
specified frequency; (3) switching to C.W. (continuous
wave of key) operation or to PHONE operation. In
manipulating the controls it will be well to remember
the general function of each,

The power controls include switches and rheostats for
applying and adjusting voltages to the various circuits.
Even though the equipment will operate with incorrect
power control settings, the operation will not be effi-
cient and may cause damage to the vacuum tubes.

The tuning controls are for tuning four separate cir-
cuits. These are the M.O. (Master Oscillator) which gen-
erates the fundamental frequency signals, the LP.A.
(Intermediate Power Amplifier) which performs the
first amplification of the signal, the P.A. (Power Ampli-
fier) which performs the final amplification of the sig-
nal, and the ANTENNA TUNING circuit which when
propetly adjusted, permits the antenna to radiate the
maximum energy. In a few equipments (TCK-4 and
TCK-6), an additional circuit, the Transmission Line
Coupling Unit is installed on top of the transmitter.
This unit is used for connecting the output to either a
balanced transmission line or single-wire antenna and
when used it should be considered as part of the AN-
TENNA TUNING circuit.

At the left side of the front panel are the C.F.L
(Crystal Frequency Indicator) controls. These are for
checking the Master Oscillator frequency to make sure
it is the same as the frequency indicated by the FRE-
QUENCY selector dial.

ORIGINAL

Briefly, the tuning procedure is:

@ Check the M.O. frequency against the C.F.I. and
adjust the M.O. RESET until the frequency agrees with
the dial reading.

b. Tune the I.P.A. circuit with the LP.A, TRIMMER
for minimum LP.A. plate current.

¢. Tune the P.A. circuit with the P.A. TRIMMER for
minimum P.A, plate current.

d. Tune the antenna with the two antenna tuning con-
trols (and the transmission line, if used, with the two
additional controls) for correct matching to the antenna
system in use.

Operation is designed for either key or microphone
and changing from one to the other is done with a single
switch. Because of the characteristics of the transmitted
wave, the CW, outpur contains four times as much car-
rier power as PHONE, In emergencies, when maximum
range is required, always use C.W, transmission,

The complete operation procedure is subdivided into
several headings, each heading starts on a new page. The
related photograph showing the location of controls is
conveniently located on the page opposite the procedure.

2. FREQUENCY OF OPERATION.

This transmitter may be used for communication on
any frequency between 2,000 and 18,100 ke, On the front
panel are six frequency dials with a band number and
a frequency range engraved beside each. The band num-
ber refers to the position of the BAND CHANGE switch
and the range to the frequencies covered by that par-
ticular band. The dial readings are given directly in ke
and the operators are cautioned not to operate outside
of the limits engraved below each dial.

Across the top of the transmitter are six meters which
indicate the voltages and currents in critical circuits,
Correct meter readings indicate proper operation, while
incorrect meter readings indicate trouble in some part
of the equipment.

Across the lower portion of the front panel are four
indicator lights which glow when the power is on in
certain circuits, This power comes from the line through
ecither a motor-generator set or a rectifier unit. The op-
eration will differ only slightly with the two kinds of
power converters and is equally simple with each. When
a motor-generator is used, it is accompanied by a mag-
netic controller box. Except for the controller with the
TCK-7 equipments, a line switch which is inside of the
box must be closed before starting. This switch may be
closed and left closed at all times unless repairs are being
made inside the transmitter. On the front of the Rect-
fier Unit, which is supplied with the TCK-4 and TCK-6
only, are two line switches which should be turned on
and left on, the same as the switch in the controller,

4-1
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Figure 4-1

Rectifier Unit Confrols and Meter
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Operation

3. BEFORE STARTING.

NAVSHIPS $00,210 Section 4

Paragraph 3

On the central front panel door of the transmirtter is the model nameplate. Head the data on this plate care-
fully and note particularly whether the supply is -c or d-c, and whether the equipment supplied includes a
rectifier or a motor-generator and magoetic controller. The operation varies slightly, depending upon these
two factors.  Set the controls as listed below,

Models TCK, TCK-1, TCK-2, TCK-3, TCK-% and TCK-7.

I

MAGNETIC
CONTROLLER POSITION FUNCTION
SWITCHES

(1) Line Switch Closed A knife switch connecting to the power line.

May be closed and left closed ar all times. (This
| switch does not appear in the TCK-7 Con-
|' troller.)

(2) Overload | Push to reset An overload relay in the supply line which must
be closed by pushing the button in the door of
of the controller.

Models TCK-4 and TCK-6.
RECTIFIER UNIT POSITION FUNCTION

(1) “POWER" “ON™ Connects line power to the Rectifier Unit
May be turned oo and left on at all times.

{2) “"EMERGENCY" “OPERATE" Applies power to the control wires berween

(3) “LINE VOLTAGE"

Adjust until meter needle is at
118 v. (Red porton on meter
scale.)

the rectifier and the transmimer. May be turned
on and left on ar all fimes,

Regulates the supply voltage which should be
maintained at 118 volis at all times.

ORIGINAL
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4. STARTING.

NAVSHIPS 900,210

Set the Transmitter controls in the order listed below.

Saction 4
Paragraph 4

CONTROL

POSITION

FUNCTION

(1) “EMERGENCY"

{1} “ML.O HEATER"

(3) “REMOTE-LOCAL
CONTROL"

(4) “CW—PHONE"

(5) “TEST KEY"

(6) “FIL. STAND-BY"
(A-C units only)

(7) “START-STOP"

(8) “"RELAY RESET"

“OPERATE"

“ON"’

(This should be on at’least 30
minutes . before tuning, if ac-
curate calibration is desired.)

“LOCAL"

wer

Herizontal pesition

“OFF"
(See note in next column.)

“START"

Push momentarily

Supplies power to control circuits within the
Traosmirter,

- Applies power to the temperature control cir-
cuit for the M-O compartment. This prevents
the M-O from changing frequency due to a

change in temperature. The M-O HEATER
Indicator should light when the switch is closed

and should go out when the M.O. unit is at the
proper temperature.

Permits local operation of the Transmitter
rather than control from a remote station.

Selects key instead of microphone operation.
(The equipment must always be tuned on “CW"
even though Phone operation may be used
later.)

Moving the lever of this key either up or down
starts transmission. In the horizontal position
it cuts off all of the transmitting tubes. When
pressed down, this control gives momentary

contact and when in the upper position, it
locks closed.

In the “OFF" position it connects the P.A. tube
filaments in with the other tubes and they all
come on when the START switch is closed.
In the “ON" position all tube filaments except
P.A. are on all of the time that the EMERGENCY
switch is on, keeping the unit ready for instant
starting. (Note—Proper operation can be ob-
tained with switch in either “ON" or “OFF"
position. )

Closes power contactor to M-G set or Recrifier
unit. POWER Indicator should light instantly
on the Rectifier Unit installation, after a shoet
delay (40 sec. max.) the BIAS and PLATE
Indicators should come on.

Closes plate and high voltage overload relays.
If BIAS and PLATE indicators fail to light,
push this burton.

ORIGINAL
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Figure 4-3 Transmitter Volfage Adjustmant Conirols and Meters
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Operation NAVSHIPS 900,210 Section 4

5. ADJUSTING VOLTAGES,

Make the following initial adjustments.

Paragraph §

(3) “PLATE-VOLTAGE" | 500 volts
(Not on TCK-4 and
-6)

(4) “P.A. PLATE 1800 vols
YOLTAGE"
{Not on TCK-4 and
-6)

(5) “LINE VOLTAGE" | 118 volis
(On Rectifier Unit of
TCK-4 and -6 only)

CONTROL POSITION FUNCTION
(1) “CAL-TUNE “OPERATE" Applies high voltage to power amplifying tubes
(REDUCED POWER) and to meters at the top of the transmitter,
—OPERATE" *
{2) “FILAMENT 12.6 volts Adjust the rheostat at the bottom of the Trans-
VOLTAGE" mitter until the meter at the top reads ar the

red mark on the scale.

Adjust the rheostat at the bottom of the Trans.
mitter until the meter at the top reads at the
red mark on the scale.

Adjust the rheostat at the bottom of the Trans-
mirter until the meter at the top reads at the
red mark on the scale.

Adjust the rheostat until the meter is at the red
mark on the scale,

*CAL-TUNE-OPERATE is marking for M-G supplied equipments.
CAL-REDUCED POWER-OPERATE is marking for Rectifier sup-

plied equipmeats.

ORIGINAL
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Oparation NAVSHIPS 900,210 Section 4
Paragraph &
6. SELECTING A FREQUENCY.
|
CONTROL POSITION FUNCTION

(1) “CAL-TUNE (RE-
DUCED POWER)—
OPERATE"

(2) “TEST KEY"

(3) “"CW-.PHONE"

(4) “FREQUENCY"

(5) "BAND CHANGE"

HEALH

Upper or locked

“Cw

Assigned frequency or frequency
at which it is desired to operate.

Band number corresponding to
counter in use on FREQUENCY
control.

Removes high voltage from power amplifiers
to protect them during tuning.

Removes cut-off bias from Transmitter tubes
and allows M-O and LP.A. stages to function.

All wning must be done with this switch set
for CW operation.

The large knob turns the counters, or indicators,
and roughly tunes the Transmitter circuits.
Obtain the desired frequency reading on the
proper dial (the one which includes the read-
ing between the limits assigned to that counter),

Selects frequency band indicated beside FRE-
QUENCY counter.

ORIGIMNAL
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NAVSHIPS 200,210

7. CHECKING THE MASTER OSCILLATOR FREQUEMCY.

Section 4
Paragraph 7

CONTROL

POSITION

FUNCTION

(1) “CF1 ON-OFF"
(2) “VOLUME"

(3) “CFl AUDIO
ouUTPUT"

(4) “FREQUENCY™

(5) “M-O RESET"

i iDNl ¥

Maximum clockwise

Plug earphones into jack.

Nearest check point 1o the de-
sired operating frequency.
Check points are at even 100 kc
intervals on bands 1 to 4 and
at even 200 kc intervals omn
bands S and &: i.e. 2000, 2100,
2200, ew., or 12,000, 12,200,
12,400, etc.

Adjust for zero beat note at the
check point. Lock the control
in position by turning the lock
koob. Turn off the CFL

l

Applies plate voltage to the CEI Unit,
Regulates audio output to be heard in earphones.

A beat note or whistle should be heard in the
earphones.

As the FREQUENCY dial is rotated slowly,
the tone of the note will get very low, disappear,
then reappear and become higher until it dis-
appears again. The quiet space between bw
notes is called “zero beat”. Several of these
zero beat points may occur between 100 ke
intervals but the correct one, or check point,
will be much stronger than the others.

This tunes the M-O circuit to the exact frequency
shown on the dial. Be certain that the beat
note is the loudest to be heard within 50 kc on
either side of the check point.

ORIGINAL
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Figure 4-6 Transmifter Tuning Confrols
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NAVSHIPS 900,210

Section 4
Paragraph B

8. TUNING—After all previous steps have been completed, precede with the tuning adjustments below :

CONTROL

POSITION

FUNCTION

(1) "FREQUENCY™

(2) “CAL-TUNE (RE-
DUCED POWER)—
OPERATE"™

(3) “LP.A. TRIMMER"

(4) “P.A. TRIMMER"

i

Turn 1o desired operating fre-
quency, Push lever below con-
trol to “LOCK" after taning is
set.

(or “REDUCED POWER")

To where minimum [,P.A,
PLATE CURRENT meter read-
ing is obtained.

Towhere minimum P.A. PLATE
CURRENT meter reading is
obuined. This will appear as a
sharp dip in the meter reading.

Rewmrn 1o the operating frequency after setting
the “MO RESET" at the nearest check point.

Applies reduced voltage to the power amplifiers
so that they may be tuned without overloading.

Tunes L.LP.A, circuit to desired frequency.

Tunes P.A. circuit to desired operating fre.
quency.

NOTE : On Models TCK-4 and TCK-6.—Omit steps (5) through (9) and proceed to paragraph 9.

(5) “ANTENNA
CIRCUIT
SELECTOR”

(6) “ANTENNA TUN-
ING INDUCTIVE"

(7) “P.A. TRIMMER"

(8) “ANTENNA TUN-
ING CAPACITIVE"

(9) “ANTENNA
COUPLING”

Position 1, 2, or 3.

Towhere maximum P.A. FLATE
CURRENT meter reading is ob-
tained. Do mot exceed 360 ma™

Readjust as in (4) for minimum
P.A. PLATE CURRENT.

Towhere maximum P.A. PLATE
CURRENT meter reading is ob-
tained, Do not exceed 360 ma*

To reading of less than 100 ma.
on P.A. PLATE CURRENT

meter.

This setting will depend upon the next step,
Select the position which gives maximum cur-
rent in step (6).

Roughly, matches output circuit to antenna for
maximum output power,

Repeat after each adjustment of “ANTENNA
TUNING" controls until further adjustment

does not reduce plate current.

Repeat after each adjustment of “P.A. TRIM-
MER" until further adjustment does not in-
crease plate current.**

Regulates the amount of power which is coupled
to the antenna.

*If BIAS and PLATE indicators go off or if P.A. PLATE CURRENT

exceeds 360 ma., reduce “"ANTENNA COUPLING," then push “RE-

LAY RESET" to restore voltage.
*xup A TRIMMER"” and “"ANTENNA TUNING CAPACITIVE" must
be alternately tuned (after one preliminary or rough tning of “AN-

TENNA TUNING INDUCTIVE") until further adjustment of the
trimmer fecreases carrent and further adjustment of the antenna control

decreases current.

ORIGINAL
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Figure 4-7 Transmission Line Coupling Unit and P-A Tuning Controls
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NAVSHIPS 900,210

9. TRANSMISSION LIME COUPLING UNIT TUMING,
The following steps apply only to Models TCH-4 and TCK-6 supplied with TRANSMISSION LINE

COUPLING UNITS,

Section 4
Poragraph 9

CONTROL

POSITION

FUNCTION

(1) “ANT.-TRANS. LINE
SELECTOR™

{2) “COUPLING
SELECTOR"

(3) “COUPLING
INDUCTOR"

{4) “COUPLING
CAPACITOR™

(5) “P.A, TRIMMER"

(6) “"ANTENNA CIRCUIT
SELECTOR"

(7) "ANTENMNA TUMING
INDUCTIVE"

(8) “"ANTENNA TUNING
CAPACITIVE"

(9) “ANTENNA
COUPLING"

(10) “COUPLING
INDUCTOR" and
“COUPLING
CAPACITOR"

{11) “ANTENNA CURRENT™

(12) “TRANSMISSION
LINE CURRENT"

1—(ANTENNA)
2—(TRANS. LINE)
3—(TRANS. LINE)

1—(HIGH FRED)

2—(LOW FARO.)
Freg, Aptrrox. Seqifag
2000 1000
3000 1250
4000 1350
G000 1800
S000 1200
12000 1900
18000 Fai i)
Freg. Apgros. Seivimg
2000 (1]
3000 20
4000 40
G000 60
9000 70
12000 Bn
18000 1D}

To minimam P.A. PLATE CUR-
REMNT meter reading.

Position 1, 2, or 3.

To where maximume P.A. PLATE
CURRENT meter reading is ob-
tained, Do mot exceed 360 ma. **

To where maximum P.A. PLATE
CURRENT meter reading is ob-
rained.

To reading of 150 ma. on P.A.
PLATE CURRENT meser.

Adjust for equal and maximuem
readings of TRANSMISSION
LINE CURRENT meters. If no
current is obtained, try different
switch settings.

Less than 5 amp.

In general, the SELECTOR
SWITCH settings giving the high-
est current are the best.

POSITION ONE connects directly 1o the antennz
post, TWO and THREE connect to the transmission
line through the coupling unit. Either 2 or 3 w the
line may be used, depending upon later adjustments.
Try tuning in POSITION 2 and if that fails, try in
POSITION 3. In POSITION 1, the coupling unit is
not used and twning should follow Par. 8, steps (%)
through (9).*

There is no distinct dividing line berween 1 and 2, bus,
in general, position 1 is best for the higher frequencies
and position 2 for the lower frequencies.

Partially marches transmission line impedance,

Partielly merches transmission line impedance.

Tune this control continuously while making all subse-
quent adjustments.

Whichever position allows “peaking’ of ANT, TUN-
ING controls.

Matches output to TRANS. LINE COUPLING UNIT.

This is a supplementary adjustment to be used in com-
bination with ANT, TUNING IND,

Increzse power into the transmission line.

This is a fine adjustment and will require a slight balanc-
ing of all antenna and coupling unit controls.

This is just a check on the previous adjustments. If the
reading is above 5 amps when the ANTENNA COU-
PLING dial reads in the lower half of scale, tey for more
outpat (less corrent) with a different switch combina-
tion. Change only one switch ar a rime and retune.

*CAUTION: When “ANT-TRANS LINE SELECTOR" switch is in position 1, the
TRANSMISSION LINE COUPLING UNIT should be thoroughly detwied
to prevent the absorprion of power which shoold be going into the antenna.

*o]f P.A. PLATE current approaches 360 ma. redoce ANTENINA COUPLING.

ORIGINAL
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Figure 4-8 Transmitter Operating Controls
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10. OPERATING.

MNAVSHIPS 900,210

After the transmitter has been tuned to the proper frequency.

a. €. W. Operatlon.

Section 4
Paragraph 10

CONTROL

SETTING

FUNCTION

(1) “CAL-TUNE (RE-
DUCED POWER)—
OPERATE"

(2) “ANTENNA
COUPLING"

(3) Voltage control
rheostats.

{4) Tuning Controls

(5) Tuning record chart

(6) “KEY"

“OPERATE"

To reading of 360 ma. on P.A.
PLATE CURRENT meter.

Readjust all voltages to coincide
within red mark on scale.
Readjust all tuning controls
(except MO RESET) and lock
them in place.

Record all dial readings.

Horizontal or neutral position.

Supply full voltage to power amplifiers,

Increases power coupled to antenna to rared
power output.

Loading the circuits will slightly lower all
voltages.

This is just a check on the tuning steps.

This is the small chart mounted on the front
panel door. After complete tuning, record
all dial readings on chart to simplify retuning
to this frequency.

Cuts off transmitting tubes and leaves trans-
mitter ready for key operation.
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Figure 4-9 Phone Operation Contrals

ORIGINAL



Operation NAVSHIPS 900,210 Saction 4
Paragraph 10

b. Phone Operation.—After taning transmirter and operating it on C. W.

WARNING—Always wne and adjust plate currents on C. W, operation, never on PHONE operation,

CONTROL POSITION FUNCTION
(1) “"CW.PHONE" “PHONMNE" Reduces power output to 14 C.W. output so
that the carrier may be voice modulated,
(2} "MICROPHONE Plug a push-to-talk microphone | Pushing the microphone button starts trans-
INPUT" into this jack. mission, the same as closing the key.

(3) “LOCAL-REMOTE" “LOCAL" or “REMOTE" for | Switches “START-STOP" and key control
operation of microphone | only. Either microphone will work.
plugged into Transmitter or for

Microphone at remote station,
if pne is used.

(4) “TEST KEY" Horizontal or neutral, Allows control of carrier by button on
microphone.

ORIGINAL 4-19
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( TCK-4,6)
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Figure 4-10 Frequency Chonge Conirols
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NAVSHIPS 900,210

Section 4
Paragraph 10

¢. Changing Frequency During Operation.— At start of watch, select and wne for all frequencies to be used

during the watch. Record dial settings for each frequency in the table on the control

panel door for quick

reference.
CONTROL POSITION FUNCTION
(1) “CAL-TUNE (RE- “CAL" Removes voltage from power amplifier tubes.
DUCED POWER)—
OPERATE"
(2) “TEST KEY" Upper position. Locks key closed.
(3) “C.W.—PHONE" “c.w.” Tuning must be done on C.W.

(4) “FREQUENCY" and
“BAND"

(5) Tuning controls

Set to desired Frequency and
Band.

Set all controls for this fre-

quency to values indicated on
the front panel table.

(6) “CAL-TUNE (RE-
DUCED POWER)—
OPERATE”

IITUNE' L

(7) LP.A, and P.A. Adjust for minimum plate cur-
Trimmers rents.

(8) “CAL-TUNE (RE-
DUCED POWER)—
OPERATE"

“OPERATE"

(9) Tuning controls. Readjust all tuning controls | To be certain all are correct.

{except M.O. RESET).

d. Output Power Control.—The onlyaccurate measure of output power is the ANTENNA CURRENT or TRANS-
MISSION LINE CURRENT meter, and for each of these the resistance of the load must be known before power
can be calculated. P.A. PLATE CURRENT, however, gives a good indication of power after the transmitter has
been tuned, and will read in the red portion for rated power output on C.W. transmission. In extreme emer-
gencies, the output may be increased slightly by increasing plate voltages until the P.A. PLATE CURRENT in-
creases 10 to 20 ma. This is a dangerous thing to do, however, because it quickly burns out the P.A. tubes. The
plates of the P.A. tubes (the carbon cylinder inside of the tube which surrounds the other elements) as observed
through the holes in the front panel door, should never be allowed to get even faintly red from excessive current.

When switching from C.W. to PHONE operation, the P.A. PLATE CURRENT will drop to about half of its
original value. This is normal and operators are cautioned against trying to increase the current.
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Figure 4-11 Transmiiter Shut-dewn Centrols

11, STOPPING THE TRANSMITTER.

CONTROL POSITION FUNCTION
(1) “KEY" Horizoatal or Neutral. Cut off transmitting tubes.
(2) “START-STOP" “sTOP" Removes tube voltages and opens control
circuits, shutting down the transmitter,
(3) “M.O, HEATER" | “OFF" Allows M.O. chamber to cool.
(4) “EMERGENCY" “OFF" This turns off all of the above simultanecusly

in case of an emergency. It is not necessary
to turn this off except when shutting equip-
ment down indefinitely.

4-22 ORIGINAL
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12. STAND-BY OPERATION.

Figure 4-12 Transmitter Standby Controls

Keeping the transmitter ready for instant operation without power in the tube circuits.

CONTROL

POSITION

FONCTION

(1) “START-STOP"

(2) “EMERGENCY"

(3) “M.O. HEATER"

(4) “FIL. STANDY"
{A-C unirs only)

“sTOP"

uONH

T8y

“ON"

Removes tube voltages and opens control
circuits, shutting down the transmitter and
M-G set or Rectifier.

Keeps transmitter control power on for in-
stant starting when “START" button is
pushed.

Keeps M.O. chamber at constant temperature.

Keeps all rube filaments (except P.A.) hot.

ORIGIMAL
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WARNING

Operation of this equipment involves the use
of high voltages (1800 volts) which are dan-
gerous to life. Operating personnel must at all
times observe all “safety regulations. Do not
change tubes or make adjustments inside equip-
ment with high voltage supply on. Do not de-
pend upon door switches or interlocks for

NAV5HIPS 900,210

SECTION V

Operator's Maintenance

OPERATOR’S MAINTENANCE

protection but always shut down motor gen-
erators or other power equipment. Under cer-
tain conditions dangerous potentials may exist
in circuits with power controls in the off posi-
tion due to charges retained by capacitors, etc,
To avoid casualties, always remove power, dis-
charge and ground circuits prior to touching
them,

Except in emergencies, the operator’s maintenance activity will be limited to operational checks. During battle

or at other times when a technician is not available, however, the
tive fuses and vacuum tubes,

1. OPERATOR'S CHECK LIST,

operator will be expected to replace defec-

UNDERWAY—EACH WATCH

WHAT

WHEN AND HOW

PRECAUTIONS

1. METERS

Every 30 minutes and whenever trans-
mitter frequency is changed. Check
readings with table of values listed
below.

2. OSCILLATOR
FREQUENCY

Incorrect readings indicate defecrive op-
eration which will shorten the life of
vacuum tubes.

At beginning of each watch and when-
ever switching to a new frequency
band. Select nearest Oscillator Check
Point from the table below, tune to
this value and listen to CFI Unit for
zero beat.

Temperature changes quite often cause
slight frequency shifts. Also incorrect
initial adjustments will become obvious
during this check and may be remedied.

2. NORMAL METER READINGS.

Table 3-1
STANDBY OPERATION
METER
Min. Max. Min, Max.
FILAMENT VOLTAGE 12.6 12.6 12.6 12.6
I.LP.A. CURRENT (m.a.) (1] 0 20 45
P.A, CURRENT (m.a.) 1] 0 360 160
PLATE VOLTAGE’ 500 500 500 500
P.A. PLATE VOLTAGE 1800 1800 1800 1800
M.O. TEMPERATURE 60°C 60°C 60°C 60°C
ANTENNA CURRENT (amps.) (1] [i] 1.5 7.5
(depends upon antenna & frequency)
TRANSMISSION LINE CURRENT (] o {depends upon line, load, and frequency)
(ON TCE-4 AND -6 ONLY)
A.C. VOLTS (RECTIFIER UNIT) 118 118 118 118
5-0
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3. OSCILLATOR CHECK POINTS (K.C.)

Table 3-2

MNAVSHIPS 900,210 Section 5

1 2 | 3 4

BAND | BAND | BAND | BAND | BAND | BAND
5 6

Etc. Eic. Etc. Etc.
to to | o o

2000 | 3000 | 4500 | 000 | 9000 | 12,000
2100 | 3100 | 4600 | 6100 | 9200 | 12,200
2200 | 3200 | 4700 | 6200 | 9400 | 12,400
2300 | 3300 | 4800 | 6300 | 9600 | 12,600
Etc. Fic.
i to to

3000 | 4500 | 6000 | 9000 | 12,000 | 18,000

Paragraphs 3-4

4. EMERGEMCY FUSE REPLACEMENT.

WARNING

Danger—always open the line switch and re-
move all power before replacing fuses. Voltages
dangerous to life (500 and 1800 volts) exist
in the transmitter and power converter circuits,

CAUTION

Never replace a fuse with one of a higher rat-
ing unless continued operation of the equip-
ment is more important than probable damage.
If a fuse burns out immediately after replace-
ment, do not replace it a second time until the
cause of trouble has been corrected.

mitter has no effect.

SYMPTOM OF FUSE NO. VALUE LOCATION ON
FAILURE AND FUNCTION AMPS. TRANSMITTER
1. Closing START button on trans- | F101 on incoming 10 amp. Lower left-hand

control power line.

corner behind front
panel door. Top
one of three fuses.

2. All indicator lights remain dark
and Motor-Generator set does
not run. (On models supplied by

M-G sets.)

Either line or control
fuses in motor con-
troller.

A-C Line 30 amp.; In Magnetic Motor
A-C Control 10 amp.; | Controller.
D-C Control 10 amp.

cause an increase in IPA plate
current. Motor Generator is run-
ning (or Rectifier Meter shows
a-c voleage).

3. Rectifier Unit indicator is dark | F301 25 amp. In Rectifier Unit on
and meter shows zero a-c volts. | F302 25 amp. upper chassis be-
{(On TCK-4 and -8). Incoming power line. hind front panel

door. Center two
of four fuses.

4. Pressing Microphone button does | F303 3 amps. In Rectifier Unit
not close microphone relay nor | F304 3 amps. on upper chassis

In rectifier; trans-
former primary cir-
cuit.

behind front panel
door. Top and bot-
tom of four fuses.

meter shows a-c voltage).

In Motor-Generator 6 amps. See Motor-Genera-
ser—12 v. generator tor photograph for
fuse, location of fuse.
5. Bias and Plate indicators are dark. | F303 3 amps. In Rectifier Unit on
M-G set is running (or rectifier | F304 3 amps. upper chassis be-

In Rectifier; trans-
former primary cir-

hind froot panel
door. Top and bot-

cuir, tom of four fuses.

In Motor-Gen. set— 6 amp. See Motor-Genera-

115 v. gen. fuse, tor photo for loca-
tion of fuse.

6. No reading on PLATE VOLT- | F306 14 amp. 1000 v. In Rectifier Unit on
AGE meter. Bias and plate indi- | In rectifier; 500 v. top of middle
cators are glowing. supply fuse. chassis behind front

parel door.
In Motor-Gen. set 14 amp. 1000 v. See M-G Photo for

+ 500 v. gen. fuse.

location of fuse.

ORIGINAL
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MAVSHIPS 900,210

4. FUSE REPLACEMENT CHART (Cont'd)

SYMFTOM OF
FAILURE

FLISE M.
AND FUNCTION

|
i
v, N6 teading o PA, PL&TE‘
VOLTAGE meter, Bias and
Platl& indicators are gluwing.

8. Noreadingon FILAMENT VOLT-
AGE meter. PLATE VOLTAGE
meters show normal readings.

Operator's Maintenonce

F3aoy
In reciifer; 1800 v.
supply fuse.

In Motor-GGen, set

| + 1800 v. gen. fuse.

In D.C Motor-Gen.
sers—the A-C rake-off
fuses.

VALUE LOCATION ON
AMPS, TRANSMITTER
1 amp. 2500 v. In Rectifier Unit on

front of bottom
chassis behind front
| panel door.

See M-G phowo for
| location of fuse,

Z amp. 3000 v.

(230 V. M-G) 6a fuse; | See M-G Photo for
{115 V. M-G) 10z fuse. | location of fuses.

9. M.O. temperature is below G0 °C |
and M.O. HEATERS indicator is
dark. Blower motor is not run-
ning.

Fio2

FLO3

Line power to M.O.
temperature control
circuit.

Lower left-hand
| cornerbehindfront

panel door. Lower

two of three fuses,

& amp.
& amp.

CRYSTAL FREQUENCY
INDICATOR UNIT
VEOI-TYPE GK@

A 85

o KT
V202 -TYPE 6307
OR B5LT
Y203 -TYPE B34T
Vao4a-TWPE &F@
OR GSNT
Y201 - GCRYSTAL

CONTROL :‘g‘ﬂ‘iﬂ FUSE
=]}
10 AMP, 250 wOLT

M.0. GONTROL LINE FUSES
Flog
FiQ3
3 AMP., 250 VOLT

TRAMSMITTER

POWER AMPLIFIERS
ViQ3

Vg4
TYPE GLBI3

INTERMEDIATE RA.
vig2
TYPE GLA3T

MASTER OSCILLATOR
Vigi
TrRE GLAMY

MODULATOR UNIT
V5= TYPE GLBOT
Yisg-TYPE &5Q7
VI3 -TYPE BEKT

Figure 5-1
5-2

Fuse ond Tube Localion

on Transmitter Unit
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AL

O G MOTORE DHLY
B OR i ANFP | B50 WOLT

-k%% GEN. FUSE
6 AMP_ZB0 WOLT

BOD Y. GEN, FLISL
A2 AR D00 WILT

IS0 V. GEN. FUSE
2 A, 3000 WioT

2 VLT
Game

MOTOR-GENERATOR SET

GEN. FUSSL
B0 woLT

Figure 5-2 Fuse Locotion on Motar-Generator Unir

POWER LINE FUSES
F a0l

F302
BE AMP, 250 WOLT

306
I/2 AME, 1000 YOLT

RECTIFIER UNIT

TRANSF, PRIMARY FUSES
F 303

F304
3 AMR, 250 VOLT

500 V. REGTIFIERS
V308

—

LEL
GLAZE 1OR GLABE)

1800 V. RECTIFIERS
V301, V302
w303, V304

GLA3G [OR GLBGE]

1800 ¥. RECT, FUSE
F30T
| &MF, 2500 VOLT

Figure 5-3 Tuhu_lmd Fuse Location on Rectifier Unit

Section 5
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3. EMERGENCY TUBE REPLACEMENT.
The majority of equipment failures are due to vacuum
tubes. If all Fuses are known to be good and a technician

Danger—Always open the line switch and remove all power before changing vacuum tubes.
Voltages dangerous to life (500 and 1800 volts) exist in the circuits around the tubes.

CAUTION

Operater's Maintenance

is not available, the operator should attempt to correct
defective operation by replacing tubes. Most tube failures
will be preceded by low power output,

After changing tubes be sure plate caps are in place and plate leads will not come in contact
with anything when the panel door is closed.

SYMPTOM OF
FAILURE

TUBE NUMBER
AND FUNCTION

TUBE
TYPE

TUBE LOCATION
ON TRANSMITTER

TRANSMITTER UNIT

1. High or low P.A. PLATE Vio3 B13 Pair of wbes behind top of
CURRENT and low AN- Vio4 813 central front panel door.
TENNA CURRENT. L.P.A. Power Amplifiers
CURRENT normal.

2, High or low I.P.A. PLATE Viol 837 Tube extending horizontally
CURRENT. Master Oscillator from M.O. heater chamber.

Vioz 837 Vertical tube at center of
Intermediate Power opening behind central front
Amplifier panel door.

3. Satisfactory operation with ¥151—Modulator BOT | All are on Modulator Unit
key but weak or no voice Y13z 6307 | behind lower front panel door.,
modulation. 2nd Audio Amplifier

Vis3 G6SK7
1st Audio Amplifier

4, Weak or no crystal tone V201--0scillator 6K8 or All are on CFI Unit behind
from CFI Unit. 6SK7(TCK-7) | left side front panel door.

V202—Multivibrator 65C7 or
6SL7(TCK-T7)
¥ 203—Detector 65]7
V204—Audio Amplifier 6F8 or
6SNT(TCK-7)
Y201—Crystal 200 KC crystal

5. Frequency of transmission vio1 B37 Extending horizoatally frem
tends to drift excessively. Master Oscillator M.O. heater chamber behind
Temp. of M.O. compart- central front panel door,
ment normal,

6. Power output is slighty V103 B13 Pair of tbes behind top of
low and the elements in one Viod B13 central front panel door.
of the P.A. tubes begins to | Power Amplifiers. The
glow bright red. tube which does nor glow

is defective,

5-4
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NAVSHIPS 900,210

5. EMERGENCY TUBE REPLACEMENT (Continued)

Section 5
Paragraph 5

SYMPTOM OF
FAILURE

TUBE NUMBER
AND FUNCTION

TUBE
TYPE

TUBE LOCATION
ON TRANSMITTER

Rectifier Unit {(TCK-4 and TCK-6)

7. No reading on Transmiuer
PLATE VOLTAGE meter
or reading is very low,

V3ios
Vioe
500 v, rectifiers

8. No reading on transmimer
P.A. PLATE VOLTAGE
meter or reading very low.

Yaiol
V302
¥3in3
RETIE!
1800 v. rectifiers

B3G

B3G |
(These tubes may
be type 866 tubes
insomeunits, Tube |
sypes should not be |
interchanged hy |
Cperators.) |

836
836
836
836
(These tubes may |
be type B66 tubes |
insomeunits. Tube |
#ypes should notbe |
interchanged by
Operator.)

! O center chassis behind front

panel door of Recriffer.

On lower chassis behind front
panel door of Re‘ﬁ'.ﬁﬁﬂ‘.

ORIGINAL
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MAVSHIPS 900,210 Preventive Maintenance

SECTION VI
PREVENTIVE MAINTENANCE

1. TEST AND INSPECTION SCHEDULE.

INTERVAL

CHECK

Daily

.
b,
e

o,

.

S

Check all control circuits for proper operation.

Check and record all meter and thermometer readings.
Check the tuning of the equipment oo each of the six bands.
Dust all exterior surfaces of the equipment.

Wipe off any moisture on the equipment,

Weekly

En >k

[

. Clean and inspect all switch contacts.

. Check the delay time of the power contactor in the rectifier unit.

Dust the entire equipment, inside and out.

Wipe off antenna and transmission line insulators,

Check all terminal board connections for tightness.

Clean and inspect all relays and contactor contacts. Dress contacts only when necessary,
using fine sandpaper,

Check the speed of the Motor-Generator set and the delay time of the starting contactor,
or—

Inspect motor-generator commutators and clean only when necessary.
Inspect motor-generator brushes and replace them when necessary,

CAUTION
Always replace brushes in the brushholder from which they were removed and
in the same position to prevent brush charter and interference noise.

Monthly

. Clean the rotating variable inductance coils and wheels with a clean cloth and carbon

. Check all tubes. The readings of plate current and output over a long period will serve

. Make sure all fuses are tight in their clips and the clips are clean.

TR

tetrachloride. Do not lubricate any part of the mechanism.

as a check on the transmitting wbes, showing a gradual reduction with time. When
the output drops to 80G% of the value obtained when the tubes were new, the tubes may
be replaced and a complete failure avoided. If full plate supply voltages can no longer
be obtained from the rectifier unit, the rectifier tubes should be replaced.

Semi-Annually

.

£,

B

. Clean gears of Uni-Control mechanism with a pipe cleaner dipped in naphtha. Do

Repack the bearings of the blower motor with Navy Type 14L3 grease.

not lubricate.

Lubricate switch contacts sparingly with a solution of 908} carbon tetrachloride and
109 lanolin. Lubricate sliding type contacts and detent only.

Place one or two drops of instrument oil, G.E. 0il “K-7879298" or Navy Symbol #5065,
on switch shafts, bearings, and gears (except Uni-Control gears).

Every three years

.

Repack Motor-Generator bearings with Navy Type 14L3 grease.

6-0
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NAVSHIPS 900,210

DAILY MAINTEMANCE RECORD

Section &

Week Ending...............
TUNING TUNE
CONTROL METER READINGS WITH TRANSMITTER OPERATING ON DIAL ON ALL
SWITCHES BAND §3 AT so00 KC ERROR BANDS
Anténna P.A. Freq.
Current | Filamen: | LP.A. P.A. Plate Plate M.O. Adjusted | Complete
Local Remote Amps. | Volmage Plate Plate Voltage | Voltage | Temp. 0 Tuning
Operation | Operation | (30 ochm | Volts | Current | Current | * Volis Kilo- Deg. 5000 KC |  Check
Antenna) MA. MA. Vaolts Exactly®
OK OK 6 12.6 25 360 500 1.8 60 0.1 OK

*Adjust for zero beat point nearest to the 5000 KC reading on dial.

ORIGINAL

Figure 6-1

Somple Record Sheet
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Paragraph 2

2. TRANSMITTER MAINTENANCE TUNING CHECK.

The Model TCK transmitters are carefully aligned
and the adjustments sealed at the factory. Unless com-
ponents have to be replaced because of damage, the
equipment may never have to be realigned. The follow-

NAVSHIPS 900,210

Preventive Maintenance

ing daily checks will assure maximum efficiency and per-
formance from the equipment at all times.

Turn on the transmitter and allow it to warm up for
at least 30 minutes or untl the M.O. thermometer in-
dicates 60° C before tuning,

TUNING STEPS

ADJUSTMENT

1. Adjust filament voltages to 12.6 volts and plate | & Use front panel voltage controls. (High voltage
voltages to 500 and 1800 volts. control is Line Voltage Adjuster on rectifier unit
of Models TCK-4, -6.)
2. Set equipment for C.W. operation from the local | @, LOCAL-REMOTE switch on LOCAL,
station. b CW.—PHONE switch on C.W,
3. Turn on CFI Unit and prepare for calibration. a, C.F.I. power switch ON.
b, CAL—TUNE (REDUCE POWER)—OPERATE
switch on CAL.
¢. TEST KEY up.
4. Plug earphones into C.E.L audio jack and turn up | 2. It may be necessary to change transmirter FRE-
volume until a note is clearly audible, QUENCY control to obtain a note. Tune through
at least 100 kc to be sure beat note selected is the
SHGHEESI.
5. On band #4, tune 10 exzctly 6000 ke, a. BAND CHANGE switch to #4.
b FREQUENCY to 6000 kc.

6. Tune M.O, RESET for zero beat note in earphones. | . If the M.O. RESET dial does not read more than
20 and less than 70, the M.O. should be realigned
as described under electrical adjustments,

7. Check Bands 1, 2, 3, 5, and § at 2000, 3000, | & Advance the BAND CHANGE SWITCH 1o 1.2

4500, 9000, and 12,000 ke respectively for position 3, 5, and 6.
of zero beat notes. b. At each frequency, readjust the M.O. RESET to
obtain zero beat.
The adjustment should not exceed 5 divisions on
the dial, i.e. if the average dial reading is 52, no
adjustment should be more than 57 or less than 47.
8. Check bands #1, 2, 3, 4, 5, and 6 at 3000, 4500, | «. Advance the BAND CHANGE switch to 1, 2, 3,
5000, 9000, 12,000, and 18,000 respectively for 4, 5, and 6, and adjust FREQUENCY for value.
zero beat note. b, If the shift of the M.O. RESET from the average
value exceeds five divisions, the MO, should be
aligned completely.
€. After this check, tura the CFI unit OFF.
9. Tune to the desired operating frequency and adjust | & CAL.- TUNE (REDUCE - POWER)—OPERATE
for minimum I.P.A. PLATE CURRENT, switch to TUNE (or REDUCE-POWER).
b BAND CHANGE switch to desired band.
¢. FREQUENCY to desired frequency.
#. LP.A. TRIMMER to point giving minimum L.P.A.

PLATE CURRENT meter reading,

5-2

ORIGINAL



Preventive Maintenance MNAVSHIPS 900,210 Saction &

Paragraph 2
2. TRANSMITTER MAINTENANCE TUNING CHECK.—Continuad.
TUNING STEPS ADJUSTMENT
10. Check the P.A. circuit for resonance. a P.A. TRIMMER to point giving minimum P.A.

PLATE CURRENT meter reading.

CAL.-TUNE-OPERATE swirtch to OPERATE and

adjust for 500 v, plate and 1800 v, P.A. plate,

If overload celays trip, reduce ANTENNA COUP-

LING and push RESET button.

. ANTENNA TUNING—INDUCTIVE to approxi-
mately maximum P.A. PLATE CURRENT. If
plate current tends to exceed 360 ma., reduce
ANTENNA COUPLING.

d. Readjust P.A. TRIMMER for minimum plate cur-

rent.

Adjust ANTENNA TUNING—CAPACITIVE to

give maximum plate current.

J Increase ANTENNA COUPLING unil P.A,
PLATE CURRENT reaches 360 ma.

g If transmiteer fails ro give full output and ubes are
good, P.A. circuit should be realigned.

b

&

Plug microphone in MICROPHONE INPUT.

CW-PHONE switch o PHONE,

¢ Depress button on microphone and observe P.A.
PLATE CURRENT meter for a reading.

d. If a monitor speaker or phones are connected to

the transmitter or if a radio receiver is available,

have some one speak into the microphone and

check the quality of the modulation signal by

listening to it

11. Check uperi:iun of modulator unir.

=5

. CAL.-TUNE-OPERATE switch on OPERATE.
BAND CHANGE switch to desired frequency.

¢ C.W.-PHONE switch first on C.W. for mning o
maximum antenna current, then on PHOMNE, On
PHONE the ANTENNACURRENT meter should
read just half the value obrained with the switch
on C.W. If it is more or less than 14 and the tubes
are good, the transmitter circuits should be re-
aligned.

12. Check modulated output for 1§ power at the desired
operating frequency.

o

13. Cheeck operation, both CW. and PHONE, from | 2. LOCAL-REMOTE switch to REMOTE.
the remote position, providing this position is in- | & LOCAL START switch to ON if a 4.-Wire Remote
stalled with the equipment. Controller is used.

¢. Close the remote START switch.

d. CW-.-PHONE switch on CW and operate remote
key. Check operation of transmirer.

e. CW.-PHONE switch on PHONE and operate re-
mote microphone, if used. Check operation of
transmitter.

ORIGINAL 6-3
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TRANSMISSION LINE
COUPLING UNIT

R [

LPA.
WORK

AND

UNI - GONTROL
MECHANISM
MASTER OSCILLATOR

CIRCUIT

6-4

Figure 6-2 Poinls to be Lubricated
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MNAVSHIPS 900,210

3. LUBRICATION CHARTS. (See Figure 6-2).

Lubricate all parts except the Motor-Generator set semi-annually or after 2500 hours of operation, whichever

Section &
Paragraph 3

occurs first,
POINT PART LOCATION LUBRICANT INSTRUCTIONS

A Blower Either end of motor | Navy type 14L3 grease. | Disassemble motor (see
Motor shaft. Mechanical Adjustments)
Bearings. and clean bearings, then

pack about 14 full. (M.O.
heated compartment must
be removed.)

B. Rotary On each wafer of | 109 lanolin; 209 carbon | This is not essential and
Switch switches. tetrachloride by volume. | may be omitted except
Contacts. under the most corrosive

operating conditions,

[ Switch Where switch shaft | Instrument Oil, Navy | Not more than 1 or 2
Bearings. penetrates panel. Symbol #5065 drops. Wipe off excess.

(May be omited except
under most corrosive con-
ditions.)

D. Switch At ends of shaft for | Instrument Oil, Navy | Not more than 1 or 2
Gears, Band Change switch. | Symbol #5065 drops. Wipe off the excess.

E Other On shafts to antenna | Instrument Qil, Navy | Not more than 1 or 2
Gears. and transmission line | Symbol #5065 drops. Wipe off the excess.

coupling coils, and
tuning condensers.

F. Uni-control Threaded brass screw | Instrument Oil, Lubri- | Not more than 1 or 2
lead screw. which limits travel of | plate #103 drops. Wipe off the excess,

FREQUENCY dials,
CAUTION.

DO NOT LUBRICATE ANY ITEM NOT LISTED ABOVE. PARTICULARLY AVOID GETTING
ANY OIL OR GREASE ON THE UNI-CONTROL GEARS, CONDENSERS, AND SHAFT OR ON
THE ANTENNA TUNING COIL, ROLLERS, OR ROLLER GUIDE BARS. CLEAN THESE PARTS
ONLY AS DIRECTED, USING NAPHTHA OR CARBON TETRACHLORIDE,

MOTOR-GENERATOR SET

POINT

LOCATION

LUBRICANT

Ball Bearings.

Both ends of Generator Shaft.

Navwy Spec. 1413 Grease.

INSTRUCTIONS

Once every three years: Dis-
assemble M-G set and remove
bearings. (See Mechanical Ad-
justments.) Remove bearing grease
seals, clean and repack races ooe
third full.

ORIGINAL
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SECTION VI
CORRECTIVE MAINTENANCE

1. FAILURE REFORTS.

FAILURE REPORTS

FAILURE REPORT must be filled out for

the failure of any part of the tquipmcnt
whether caused by defective or worn parts,
improper operation, or external influences. It
should be made on Failure Report, form NBS-
383, which has been desi to simplify
this requirement. The card must be filled out and
forwarded to BUSHIPS in the franked envelope
which is provided. Full instructions are to be
found on each card.

Use great care in filling the card out to make
certain it carries adequate information. For ex-
ample, under “Circuit Symbol™ use the proper
circuit identification taken from the schematic
drawings, such as T-803, in the case of a trans-
former, or R-207, for a resistor. Do not substi-
tute brevity for clarity. Use the back of the card
to completely describe the cause of failure

and attach an extra piece of paper if necessary.

The purpose of this report is to inform BU-
SHIPS of the cause and rate of failures. The
information is used by the Bureau in the design
of future equipment and in the maintenance of
adequate supplies to keep the present equip-
ment going. The cards you send in, together
with those from hundreds of other ships, furnish
a store of information permitting the Bureau to
keep in touch with the performance of the equip-

.ment of your ship and all other ships of the

Navy,

This report is not a requisition. You must re-
quest the replacement of parts through your
Officer-in-Charge in the usual manner.

Make certain you have a supply of Failure
Report cards and envelo on board. They
may be obtained from any Electronics Officer.

Sample Failure Report Cards Properly Filled in

7-0
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Corrective Maintenance

2. LOCATION AND CORRECTION OF TROUBLE

WARNING

Service, either electrical or mechanical, should
be attempted only by a qualified personnel au-
thorized for such work. Operation of this
equipment involves the use of high voltages.
Operating personnel must at all times observe
all safety regulations. Always disconnect equip-
ment from power supply before changing tubes
or artempting service,

(See Section V, Operator's Maintenance, for informa-

tion on the replacement of fuses and vacuum tubes.)

If the items in the Trouble Shooting Chart, Table 7-2,
are investigated in order, starting with g, it will be quite
easy to localize most operational difficulties. Once the
difficulty is recognized as the result of a defect in a par-
ticular circuit or component, that component may be re-
paired or replaced. Helpful informarion about all compo-
nents is included in the following paragraphs, in the list
of parts and spare parts, and on the schematic diagram.

Experience has shown that about 90 per cent of all
difficulties result from tube failures, thus the tubes in the
defective circuit should be checked before any other
investigation is artempted. A conventional twbe checker
does not necessarily give a conclusive test and more defi-
nite results should be obtained by replacing in the cir-
cuits the doubtful tubes with tubes which are known to
be good.

ALL TUBES OF A GIVEN TYPE SUPPLIED WITH
THE EQUIPMENT SHALL BE CONSUMED PRIOR
TO EMPLOYMENT OF TUBES FROM GENERAL
STOCK.

NAVSHIPS 900,210

Section 7
Paragraphs 2-3

3. SOCKET VOLTAGES.

Extreme caution should be used when making
measurements of 500 volts or over, Never
check voltages when alone, Stand on a platform
of insulating material and use heavily insulated
leads. Ground proper lead of meter to chassis,
Using only one hand, touch other lead of meter
to point of voltage to be measured, being care-
ful to aveid bodily contact to frame of trans-
mitter,

It is possible to open the tube access door in the front
panel of the transmitter and short the intetlock for the
purpose of measuring the tube voltages for V101, V102,
V103 and V104, For this reason socket voltages are
listed in Table 7-1. MEASURING TUBE VOLTAGE
15 NOT RECOMMENDED, HOWEVER, BECAUSE
THE VOLTAGES TO BE MEASURED ARE DAN-
GEROUS TO LIFE (1800 VOLTS) AND ALSO
REQUIRE SPECIAL METERS AND LEADS. The best
method is always to remove power and measure the
resistance of a circuit, comparing the value obtained to
the total resistance of the drenit as shown on the sche-
matic.

The following voltages in Table 7-1 are obtained
with power on and the transmitter tuned. Unless other-
wise noted, the readings are for CW operation with
the TEST KEY closed.

Socker voltages for the Modulator Unit, and the
C.E.L Unit can be checked with Figures 7-1, 7-2 and 7-3.

TABLE T-1
TRAMSMITTING TUBES SOCKET VOLTAGES
TUBE ELEMENT YVOLTAGE CURRENT
V101  Plate 430-465 18-35 ma.
Screen-Grid 190-225 3.5-7 ma.
Y102 Plate 500 20-45 ma.
Screen-Grid 300-390 10-15 ma.
Vio3 Plate 1800 180 ma. (per tube)
Screen-Grid 300-380 5-15 ma.
Vio4 Plate 1800 180 ma. (per tube)
Screen-Grid 300-380 5-15 ma.
ORIGINAL 7-1
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ALL MEASUREMENTS ARE DC MADE TO GROUND 8 POSITIVE UNLESS
OTHERWISE INDICATED.

SUPPLY VOLTAGE (S.W.-PHONE")500 V.O-C. "GAIN" &' LIMITER" CONTROLS MAX,
C.C.W. NO SIGNAL INPUT.

SYMBOLS USED

N- NEGATIVE VOLTAGE NOTATION USED

R-METER RANGE
;ﬁﬁ%ﬁugﬂue VOLTAGE roass Al
- N
POLARITY voLTage METER
METER SCALES RANGE

s - IF_POLARITY NOTATION IS
G002 DK OMITTED,VOLTAGE 15 PoSITIve
RI-2.5V. R4-250V.

R2-10V. RS -1000V.
R3- 50V,

BOTTOM VIEW OF CHASSIS
FRONT OF PANEL

¥

Figure 7-1—Modulator Unit Socket! Vollages
7-2 ORIGINAL
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ALL MEASUREMENTS ARE D.C. MADE TO GROUND
AND POSITIVE UNLESS OTHERWISE INDICATED.
SUPPLY VOLTAGE (SW.ON) 2865V.D.G

SYMBOLS USED:
N- NEGATIVE VOLTAGE

Ao MEHN ARREE voLTAGE
METER SCALES

1000/ VDC.

RIZIV. R4-50V.
R210V. R5-250V.
R3-25V. R6-500V.

NOTATION USED
N 7.1 R2
ﬁ/ | “METER
POLARITY VOLTAGE RANGE

IF POLARITY NOTATION
ISOMITTED VOLTAGE
IS POSITIVE.

GND
BOTTOM VIEW OF CHASSIS

FRONT PANEL

Figure 7-2—C.F.l. Unit Socket Voltages [except Model TCK-7)

ORIGINAL
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NAVSHIPS 900,210 Cormrective Mointenance

ALL MEASUREMENTS ARE D.C.MADE TO GROUND
AND POSITIVE UNLESS OTHERWISE INDICATED
SUPPLY VOLTAGE (SW.ON) 265 VDG,

SYMBOLS USED.
N- NEGATIVE VOLTAGE

R-METER RANGE
A-C-ALTERNATING VOLTAGE

METER SCALES

I000-"/V.DC.
RI-IV. R4-50V.
6.3 255R6 R2-10V. R5-250V.
R3-25V R&-500V.
NG; 8.0R2
V204

NOTATION USED

ISIRS ﬁ_ Z._ll_ ERTHETE,H

POLARITY VOLTAGE RANGE
IF POLARITY NOTATION
ISOMITTED VOLTAGE

IS POSITIVE

GND
BOTTOM VIEW OF CHASSIS

FRONT PANEL

7-4

Figure F-3—C.F.l. Unit (Model TCK-7) Sockel Vollages

ORIGINAL
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TABLE 7-2—TROUBLE SHOOTING CHART.

4. “START” SWITCH ON THE TRANSMITTER DOES NOT
START THE M-G SET (OR RECTIFIER)

DEFECTIVE

STARTS OK

M-G SET SUPPLY

RECTIFIER SUPPLY

(1) Is the “EMER-
GENCY” switch in
the ““OPERATE"
position?

(2) If the four-wire
control circuit is
used, is the “CON-
TROL"” switch in the
“LOCAL"” position, if
the radio transmitter
is to be started
locally?

(3) Arethe connec-
tions made between
the motor-generator
set and the magnetic
controller? Are the
connectionsP1,P2and
P-4 on the magnetic
controller connected
to the transmitter?
Are power lines con-
nected to the magnetic
controller?

(4) Are magnetic
controller fuses mak-
ing good contact in
their clips and are the
fuses good?

(5) Is line fuse
F101 in the radio
transmitter making
good contact in the

good?

(6) Is the “MG
START-STOP"

contact?

(7) Are all doors
closed so that inter-
locks S114, S116 and
S117aremaking good
contact?

(8) Is the overload
“Reset” on the mag-
netic controller
closed?

(9) Can you hear
the starting contactor
close?

(10) Do the Mag-
netic Coatroller con-
tactors close?

(11) Is there vol-
tage between Al and
A2 on the D.C. M-G
set? (Between AT,
AT2, and AT3 on the
A.C. M.G set?)

clips and is the fuse|’

(1) Arethe “EMER-
GENCY” switches in
the ““OPERATE”
position?

(2) If the four-wire
control circuit is used,
is the “CONTROL”
switchinthe
“LOCAL” position
for starting the trans-
mitcer locally?

(3) Are all connec-
tions made to the
Rectifier Unit from
the Transmitter? Are
powerlines connected
to the Rectifier?

(4) Are Rectifier
and Transmitter con-
trol fuses making
good contact in their
clips and are the fuses
good?

(5) Is the Trans-
mitter ‘‘START-
STOP’’ contactor
making good con-|
tact?

(6) Are all doors
closed so that the

interlocks are not
open?

(7) Is the line vol-
tage above 110 volts?

5. FILAMENTS NOT ON WHEN M-G
SET (OR RECTIFIER) IS RUNNING.

DEFECTIVE

FILAMENTS OK

(1) Are tubes firmly
seated in their sockets
and properly locked?

(2) Check for
burned out tubes or
corrosion on the fila-
ment contacts to the
sockets.

(3) Is filament rheo-
stat set properly?

(4) Isthere a-c vol-
tage between M1 and
M2 on the D.C. M-G
set? .

(5) Are motor slip-
ring fuses good and
are they making con-
tact in their clips?

(6) Are starting re-
lay contacts closed
on A-C Units?

(7) Do Rectifier
Power Contactors
close?

¢. PLATEAND P.A.PLATEVOLTAGE
METERS SHOW LOW OR NO
READING BIAS AND PLATE IN-
DICATORS ARE DARK.

DEFECTIVE METERS OK
(1) Push the “Re-| 4 NO PLATE CURRENT WHEN TEST
lay Reset” on the| KEY IS CLOSED. ;
transmitter.

(2) Are the 115 v.
generator field con-
tacts closed on the
starting relay?

(3) Is the “Plate
voltage''rheostat
turned up? Is the
slider making good
contact?

(4) Is the 115 v.
generator fuse good?
Is it making good
contact in the clips?

switch making good

DEFECTIVE

(1) Overload relays
K103 and K104 may
be open. To close, push
the “RELAY RESET”
switch on the front
panel.

(2) Are filaments
of tubes hot?

(3) Is the “BAND
CHANGE''switch“B”

fully centered into
position by detent
mechanism so that

interlock switch
S106E is closed?

(4) Is “ANTENNA

CIRCUIT SELEC-|

TOR” switch “F”
fully centered into po-
sition by detent mech-
anism so .that inter-
lock switch S107E is
closed? Keying relay
cannot be energized
with either S106E or
S107E open.

(5) Are contacts 3
and 5 of keying relay
making contact?

(6) Check bias vol-
tage; fuse may be
open,

(7) Check 500 and
1800 v. supply fuses.
DANGER—Stop the
Motor-Generator set
(or shut-off Rectifier
before removing or
testing fuses). Do not
touch fuse clips with
fingers as a severe
shock may resuilt, even
with the power turned
off.

PLATE
CURRENT OK

NAVSHIPS 900,210

e. KEYING RELAY DOES NOT OP-

ERATE.

DEFECTIVE

\

OPERATES OK

(1) Arethe*BAND"
CHANGE”switch“B"
and the “ANTENNA
CIRCUIT SELEC-
TOR” switch “F”
fully centered into po-
sition by detentmech-
anism?

(2) Check bias vol-
tage (—115 v.).

(3) When using
four-wire control with
D.C. Motor-Genera-
tor, note if 1101
“POWER” Indicator
is on. If not, check
contacts in the Mag-
netic Controller and
check 1101.

(4) Are Transmis-
sion Line Coupling
Unit (if used) inter-
locks closed on
both switches?

f. MASTER OSCILLATOR NOT OS-

CILLATING.
DEFECTIVE OSCILLATING
(1) The “BAND OK
CHANGE” switch“B" g LP.A. AND P.A, CIRCUIT
may have been forced TROUBLES.
to stop between nor-
mal positions. Are DEFECTIVE LP.A. AND
switch points making P.A. OK

contact?

(2) Check for open
grid resistors by mea-
suring resistance from
socket X101, pin 4 to
ground. Should read
51,000 ohms.

(3 Check for
shorted plates on the
tuning capacitor or
reset capacitors.

(4 Check for
damaged m-o tube.

(5) Isthe m-o plate
resistor R103 open?

(6) Are contacts 3
and 5 of the keying
relay making contact?

(7Y Check for
burned out resistors
in compensator C144
by measuring the re-
sistance across ter-
minals 4 and 3. The
resistance measured
should be 450 ohms.

(8) Is the PLATE
VOLTAGE supply
500 volts?

(1) Check for open
grid resistors.

2 Check for low

h. NO ANTENNA CURRENT.

excitation from the

DEFECTIVE

master oscillator for
the intermediate
power amplifier. Re-
placement of tubes
from spares may
remedy this circum-
stance.

(3) Is the “BAND
CHANGE" switch “B”
fully centered into po-
sition by detent mech-
anism?

(49) Check for
shorted plates in the
air capacitors.

(5) Check for open
screen grid resistors
in either i-p-a or p-a
circuits.

(6) Are contacts of
the “CW-PHONE"
switch making con-
tact?

(7) Check for open
plate current meters
in the i-p-a or p-a
circuits.

(1) Is the “AN-
TENNA CIRCUIT
SELECTOR” switch
“F” making contact?

(2) Check for
grounded or open
antenna systems.

(3) Check for im-
proper antenna con-
nection.

(4) Are contact
wheels on the antenna
coil L126 making
good contact on the
same turn?

ANTENNA
CURRENT OK

i P.A. TUBES HEAT EXCESSIVELY,
ONE OR BOTH PLATES GET RED.

DEFECTIVE

TUBES OK

Corrective Maintenan

(1) Check for
shorted p-a screen-
grid resistor R137.

(2) Is the power
amplifier maintained
at resonance? Adjust
the “P-A TRIMMER”
control for minimum
plate current.

(3) If the plate of
one tube gets hot and
the other does not,
the tube which stays
cool is usually de-
fective.

J. VOLTAGE BREAK-DOWN IN
ANTENNA CIRCUIT.

DEFECTIVE CIRCUIT OK

(1) Check for mois- . NO MODUL
ture on insulators.

(2) Check for bent DEFECTIVE
air-capacitor  plates
or excessive dust and | (1) Is the “CW-u
foreign material ad- | PHONE” switch set
hering to them. to the “PHONE" po-

(3) Is the antenna sition? Check foropen |__

contacts.

too short?

(2) 'Is the gain con-
trol R165 turned up

sufficiently?

(3) Check connec-
tions to the audio
unit.

(4) Check 12 v. mi-
crophone voltage be-
fore and after che
filter.

(5) Check audio
voltage, output, from
audio unit, with an
a-c voltmeter or ear-
phones.

(6) Check the tubes
of the audio unit for
shorts and emission.

ba
or

S1
tac

sel

ORIGINAL
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'ROUBLE SHOOTING CHART.

SWITCH ON THE TRANSMITTER DOES NOT
IE M-G SET (OR RECTIFIER)

STARTS OK

NAVSHIPS 900,210

h, NO ANTENNA CURRENT.

ANTENNA
CURRENT OK

Corrective Maintenance

i P.A. TUBES HEAT EXCESSIVELY,
ONE OR BOTH PLATES GET RED.

DEFECTIVE

TUBES OK

DEFECTIVE
‘PPLY |RECTIFIER SUPPLY b FILAMENTS NOT ON WHEN M.-G
ET (O F NING.
EMER. (1) Arethe “EMER- SET (OR RECTIFIER) IS RUNNING
tch in [ GENCY” switches in
ATE" |the “OPERATE" DEFECTIVE FILAMENTS OK
position? (1) Are tubes firmly | ., PLATE AND P.A. PLATE VOLTAGE
ur-wire| (2) If the four-wire | seated in their sockets METERS SHOW LOW OR NO
:uit is | control circuit is used, | and properly locked? READING BIAS AND PLATE IN-
“CON- |is the “CONTROL”| (2) Check for DICATORS ARE DARK.
vinthe|switch in the|burned out tubes-or -
tion, if | “LOCAL" position | corrosion on the fila- DEFECTIVE METERS OK
smitter | for starting the trans- | ment contacts to the
arted|mitter locally? sockets. (1) Push the “Re-|4 NO PLATE CURRENT WHEN TEST
(3) Are all connec-| (3) Isfilament rheo- | 12¥ Reset” on the] KEY IS CLOSED. .
:onnec- | tions made to the|stat set properly? transmitter. -
etween | Rectifier Unit from | (4) Is there a-c vol- (2) Are the 115 v. DEFECTIVE PLATE
nerator | the Transmitter? Are tage between M1 and generator field con- CURRENT OK
agnetic | power lines connected | M2 on the D.C. M-G | "2¢tS closed on the| (1) Overload relays
ire the |to the Rectifier? e o starting relay? K103 and K104 may| e KEYING RELAY DOES NOT OP-
,P2and e ) : . « be open. To close, push ERATE.
Looane| (&) Are Rectifier) (5) Are motor slip- (3) Is the “Plate| | NpFIAY RESET”
BNetic f and Transmitter con- | 105" fuses good and|YOlt128€ rheostat| "%
mected | ¢rol § . g8 80 turned up? Is the switch on the front DEFECTIVE l OPERATES OK
ectec |trol fuses making|are they making con- | ™ 4 anel
Mitter) good contact in their | ¢y ¢p in cheir clips? slider making good | P27°% he* 2 T
es con- | clips and are the fuses p ? contact? (2) Are filaments (1) Arethe BAN'D f MASTER OSCILLATOR NOT OS-
agnetic 3 (6) Are starting re- f tubes hot? CHANGE" switch“B” CILLATING.
g good? (4) Is the 115 v.|of tubes hot?
fay contacts closed § d’. (3) Is the “BAND and the “ANTENNA
. (5) Is the Trans-|qn A.C Units? generator fuse goods e L oa | CIRCUIT  SELEC- DEFECTIVE OSCILLATING
gnetic|mitter ‘““START- b £ Is it making good | CHANGE”switchB” |.nop%" (oo p «pr oK
s ma!c- STOP’’ contactor P % %Recu 1€r| contact in the clips? fully'" centered into fully centered into po- (1) The ‘“BAND
tact in|making good con-| OWEr Contactors position by detent| .o "po qerent mech- | CHANGE” switchB” g LP.A. AND P.A. CIRCUIT
are the | gace? close? fnechanism o .that anism? may have been forced : .T.Ri)I:IBLES. o
(6) Are all doors interlock s“;“‘:h (’2 Check bi 1. |to step between nor-
: fuse|closed so that the S10GE is closed? 1 )(—lelc5 ).2¥O"|mal positions. Are|  DERECTIVE LP.A. AND
radio | interlocks are not (4) 1s “ANTENNA | “&¢ A switch points making ‘P.A. OK
nakulllg open? : CIRCUIT SELEC- .f 3) _W/hen “15“_15 contact? (1) Check for open
“a dhe . TOR” switch ©p~ | four-wirecontrol wit heck rid-resistors:
. (7) Is the line vol- ) (2) Check for open | & 1
he fuse tage above 110 volts? fully centered into po- ?f Motor.-fG exll:':)al- geid gesistors byimeas)  (2) Check fou low
sition by detent mech- “‘;)b“;]?;,;, Il di suring resistance from | excitation from the DEFECTIVE
“MG anism so .that inter- | ; n 1cl:1t0l1." socket X101, pin 4 to | master oscillator for
OP"”’ lock switch S107E is |!S On. I, not, chec ground, Should read [the intermediate (1) Is the “AN-
3 good closed? Keying relay | Ontacts in the Mag: | 5y 400 ohms. power amplifier. Re-| TENNA  CIRCUIT
. cannot be energized | B€tic Controller and (3) Check for|placement of tubes SELECTOR” switch
doors with either S106E or | check 1101. .| shorted plates on the|from spares may “F" making contact?
t inter- S107E open. (4 Are Transmis-| . qo0 Capacitor or |remedy this circam-| (2) Check for
16 and (5) Are contacts 3 |Sion Line Coupling| .o capnacitors, | stance. grounded or open
\g good and 5 of keying relay }Jmtk Gf lllsed) cllﬂtef- (4) Check for| (3) Is the “BAND |antenna systems.
making contact? b‘c))tch zw‘;tc:essf on damaged m-o tube, | CHANGE" switch “B" (3) Check for im-
verload (6) Check bias vol- ) (5) Isthe m-o plate fully centered into po- | proper antenna con-
e mag- tage; fuse may be resistor R103 open? sition by detent mech- | nection.
roller open. anism? (4) Are contact
6) A tact:

(7) Check 500 and anfi )5 ot: tﬁ:n;eyfn; (4) Check for|wheelsontheantenna
wu  hear 1800 v. supply fuses. relay making contact? shorted plates in the|coil L126 making
mntactor DANGER—Stop the (7) Check for air capacitors. good contact on the

Motor-Generator _set burned out resistors| (5) Check for open same turn?
e Mag- (or shut-off Rectifier in compensator C144 | screen grid resistors
er con- before removing or by measuring the re. |in either i-p-a or p-a
tesml:gfﬁx ses)l.‘ Doqo]: sistance across ter- | Circuits.
re vol- ;louc se clips wit minals 4 and 3. The| (6) Are contacts of
ngers as a severe p oo o
Al and h . resistance measured [the “CW-PHONE
shock may resiilt, even . :
C. M-G ith th should be 450 ohms. | switch making con-
T1 with the power turned tact?
n AT1, off. (8) Is the PLATE |tact? .
i on the VOLTAGE supply| (7) Check for open

500 volts?

plate current meters
in the i-p-a or p-a
circuits.

(1) Check for
shorted p-a screen-
grid resistor R137.

(2) Is the power
amplifier maintained
at resonance? Adjust
the “P-A TRIMMER”
control for minimum
plate current.

(3) If the plate of
one tube gets hot and
the other does not,
the tube which stays
cool is usually de-
fective.

J. VOLTAGE BREAK-DOWN IN
ANTENNA CIRCUIT.

DEFECTIVE CIRCUIT OK

NAVSHIPS 900,210

(1) Check for mois-
ture on insulators.

k NO MODULATION.

(2) Check for bent DEFECTIVE

air-capacitor  plates
or excessive dust and
foreign material ad-
hering to them.

(3) Is the antenna
too short?

(1) Is the “CW.
PHONE" switch set
to the “PHONE” po-
sition? Check for open
contacts.

(2) ‘Is the gain con-

trol R165 turned up
sufficiently?

(3) Check connec-
tions to the audio
unit.

(4) Check 12 v. mi-
crophone voltage be-
fore and after the
filter.

(5) Check audio
voltage, output, from
audio unit, with an
a-c voltmeter or ear-
phones.

(6) Check the tubes
of the audio unit for
shorts and emission.

MODULATION
oK
. MiO. COMPARTMENT DOES NOT
HEAT.
DEFECTIVE |  HEATS OK

Section 7
Paragraph 2

ORIGINAL

(1) Check relay for
bad contacts (K105
or K107).

(2) Check switch
$109 for bad con-
tacts.

(3) Check mercury
switch $108 for brok-
en mercury column.

(4) Check for bad
contacts of the “M-O
HEATER” switch
S115.

(5) Is the Blower
Motor running?

(6) Check for pre-
sence of control vol-
tage for relay (K105
or K107).

(7) Check for de-
fective heaters inside
M.O. box.

m. NO SIGNAL FROM C.E.I. UNIT.

DEFECTIVE

C.FI OK

(1) Check for
“shorting to ground”
of the r-f pickup coil
(L110) or its wiring.

(2) Check tubes for
shorts and emission.

(3) Check connec-
tions to the c-f-i unit.

(4) Check for a
faulty crystal, espec-
iully if rough note is
heard.

n. MICROPHONE SWITCH DOES NOT
OPERATE THE TRANSMITTER.

DEFECTIVE

(1) Operate Test Key. If Trans-
mitter operates then check 12-volt
generator voltage.

(2) If no voltage is apparentin
generator, remoOve generator
brushes and examine commutator for
dirt and film. Clean commutator
with fine sandpaper.

CAUTION:

Do not use emery cloth on com-

mutator or brushes.

(3) Check for poor contact be-
tween micro-phone jack and plug.

7-5 and 7-6



Corrective Maintenance

&, TERMINAL RESISTANCES.
WARNING

Remove all power from the units before taking
measurements by opening main line power
switch.

If unable to locate trouble by simpler means, a check
of circuit resistance will be necessary. When checking
the resistance, always keep the following table and a
copy of the schemartic diagram visible, In this way a
resistance value which seems incorrect may be traced to
the most probable cause or the schematic before investi-

NAVSHIPS 900,210

Section 7
Paragraph 4

gating the transmitter components of wiring.

This table is intended only for a quick check of the
power input circuits, If a circuit which should have in-
finite resistance shows a low value, there is Pruhabl:.-' an
insulation failure. If one which should have zero resist-
ance shows a high value, one of the components is
probably open. If the terminal resistance for a circuit
seems to be correct although the trouble has been local-
ized in that circuit, the resistance of each component
should be checked separately and compared to the value
for that component shown on the schematic diagram or
in the parts list.

TABLE 7-3
READINGS WERE MADE WITH THE FOLLOWING CONDITIONS

All switches OFF or open and no external connections.

TEST KEY in neutral or horizontal position.
Voltage controls full counrerclockwise,

LOCAL-REMOTE CONTROL switch on REMOTE.

Transmitter connected for 6-wire control unit,
C.W.-PHONE switch on C.W.
All resistances given in ohms.

TRANSMITTER TRANSMITTER TEANSM ITTER
FROM TO SUPPLIED BY SUPPLIED BY SUPPLIED BY
TERMINAL TERMINAL A-C MOTOR- D-C MOTOR- RECTIFIER

GENERATOR GENERATOR UNIT
1-1 GND. Inf. Inf. Inf.
1-1 1-12 N.C. Inf. Inf.
1-1 1-20 19.7 Inf. 17.1
1-1 1-25 o 13651 0
1-2 GND. Inf. Inf. Inf.
1-2 1-3 57 5000 57
1-3 GND. Inf. Inf. Inf.
-3 1-21 Inf. Inf. 50
1-4 GND. Inf. Inf. Inf.
1-5 GND. 0 (1] 0
1-6 GND. 1500 1500 Inf.
1-7 GND. Inf. Inf. Inf.
1-7 1-11 300 300 300
1-8 GND. o* o* 0*
1-9 GND. Inf. Inf. Inf.
1-9 1-10 5347 547 347
1-10 GND. Inf. Inf, Inf.
1-11 GND. N.C. N.C. N.C.
1-12 GND. N.C. Inf. Inf.
1-12 1-13 N.C. 75| o}
1-13 GND. N.C. Iaf. Inf.
1-14 GND. Inf. Inf. Inf.
1-14 1-15 0 0 0
1-15 GND. Inf. Inf. Inf.
1-1% 1-16 Inf. Inf. Inf.
1-16 GND. Inf. Inf. 1nf.
1-17 GND. 175 175 175

NOTES

Inf.—Infinite resistance.
*—CW.PHONE switch on PH:'DNE
N.C.—No connection.
1—780 on Model TCK-7:

ORIGINAL

|—18.5 for 115 v. d-c su
—CAL.-REDUCED PO¥

y and 75 for 230 v, d-c su
OPEBRATE switch on O

—CAL-TUNE-OPERATE switch on TUNE.
*__1.31 for 220 v. a-c supply and 5.25% for 440 v. a-c supply.

ly.
RATE.
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NAVSHIPS 900,210

TABLE 7-3 (Cont'd)

Comrective Malntenance

Inf—Infinite resistance
N

.PWONE switch on PHONE.

N.C.—No connection.
{—780 on Model TCK-7.

5. INSULATOR SPECIFICATIONS.

The following six pages give the melding specifica-
tions for insulators used in the transmitters. The follow-

7-8

||—18.5% fior 1193 v, d-c sy
—CAL.-REDU

TRANSMITTER TRANSMITTER TRANSMITTER
FROM TO SUPPLIED BY SUPPLIED BY SUPPLIED BY
TERMINAL TERMINAL A-C MOTOR. D-C MOTOR- RECTIFIER
GENERATOR GENERATOR UNIT
1-18 GND. Inf. Inf. Inf.
1-18 1-22 16007 16007 Inf.
1-19 GIND. 57 T 17
120 GND. Inf, Inf, Inf.
1-21 GND. Inf. Iaf, Inf.
1-22 GND. 400 400 400
1-23 GND, Iaf. Inf. Inf.
1-23% 1-24 5,259 Inf. Inf,
1-24 GND. Inf. Inf. Inf.
1-2% GND. Iaf, inof, Inf,
1-26 GND. 57 b b} 84
1-27 GND. Inf. Inf. ]
P1 GND. 5000 5000 5000
Pz GND. 2.9 meg. 2.5 meg. 2.5 meg.
14-A 1-24 N.C. N.C. 1.28
14-B 1-23 N.C. N.C. 1.28
NOTES

ly and 75 for 230 v, d-c supply.

- CED PO ~OPERATE switch on O ATE.
—CAL.-TUNE-OPERATE switch on TUNE.
8_1.31 for 220 v. a-c supply and 3.25 for 440 v. a-c supply.

be found.
INSU- INSU-

LATOR FIGURE LATOR FIGURE
SYMBOL SYMBOL
NUMBER NUMBER

Eil7 T-da E138 T-da
E118 7-4b E159 7-de
E121 T-dc E163 7-4f
E122 7-4d E164 T-4f
E123 7-de E165 T-4f
E124 7-4d E169 7-db
E125 7-4e E172 7-4b
E126 7-4d E173 7-4d
E128 7-4d E175 7-4f
E129 7-4d E176 7-4f
E131 T-4e E177 7-4F
E132 7-4d E178 7-4c
E133 T-de E179 7-4d
E133 7-4f El1B1 T-4e
E136 T-de E182 7-de
E137 T-4f E1g89 T-de

ing listing gives the figure in which each insulator may

ORIGINAL
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POST (EI138) ‘NAVY TYPE NO. 61427 KTBg8403&e-|
#10-24 TAP ¢ j93”
-~ B C.B.3/32" DEEP
}‘v 4 HOLES
T AT,
N [
I3 &
[T mﬂf_l_
e
L =
[ 3! N
— 3 +i.| |“3‘ ]
j— |"‘II m—

ISOLANTITE-GLAZE ALL

OVER EXCEPT ONE END

K7B878369

BUSHING (EIIT)

154" DIA.
4HOLES

ORIGINAL

N
2 Lo

| ISOLANTITE—GLAZE ALL OVER EXCEPT BﬂTTﬂ'&_l’.’iF FLANGE

Figure 7-d4a—Insulater Specifications
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SUPPORT (EI72) K787 7737} SUPPORT (EI27)

Corractive Maintenance

K47J688

180" (I15) DRILL
J 8 HOLES

-

I8

180" 1) DRILL
B8HOLES

p—

MYCALEX— I8 THICK
BUSHING (ENB)

K786866! -

#E-22 TAP B DEEP

LY SPACED O
BOTH SIDES

r

[

4

B ALL DIMENSIONS
|* FROM THESE EDGES

SIZE OF DRILL

9/32" DIA.
15) DIA.

Figure 7-4b—Insulator Specificalions
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SPAGCER (E|82) K7882756
i 5"
4 " (™
154" (#23) 2y .
/ 4 HOLES — k1
/

|
|
I

i
A

5 HOLES

— L

TEXTOLITE—8 THICK

M74 64823

M7464823

180" (#15)
3 HOLES

180" (#15)
3 HOLES

-

P,

\.zas'ﬂ*sl

2 HOLES

K7887282 §SLEEVE (Ei43)

W.EGE "(#5)
2 HOLES

K7891449-1T3

ORIGINAL

| ™
p— % —
...... —
—HIE"DIA. ITI"DIA.
...... St My * l.“;. [
8 . X E—EWﬁLL
LACK PLASTIC |E-LAGI< RUBBER

Figure 7-4c—linsulator Specifications
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ISOLANTITE - UNGLAZED
POST (HI79) M7462893-5

POST (EI28)

B e —
POST (EIT3) KTET&TQE-II POST (EI32) MT462893-1
#6-32 TAP |/4" DEEP & .n-ta'H'nl #65-32 TAP 1/4" DEEP &
. 144" GB. I/16" DEEP £ HOLES 44" GB. /18" DEEP
= It ey T o ; A,
Iy - 250" DIA. g EE*#'
il i
- "
Ty 3"
9" 32 4
16

ISOLANTITE OR ALSIMAG * 35-UNGLAZED

KTBTTITI-]

#6-32 TAP I/4" DEEP &

NAVY TYPE NO. GI266
#5-32 TAP 3/8"DEEP & .|44"

144" CA, I/ DEEP } _mu'nm_ “ 1/16" DEE " l *
ﬁ% 2 by Poerd ar
TR - "T% DIA. i o L Ly T‘[ sQ
. I
.Bl * ,-_I . l 1
az ! 3 - !
1]
NOT GLAZED
_EQLANTHTE OR ALSIMAG “35-UNGLAZED] ISOLANTITE
POST (EIZ4) KT7877169-1 | POST (EI28) K7877169 -2

NAVY TYPE NO.&I316

#6-32 TAP 7/32" DEEP
8.144"CB. 1/16" DEEP (R
= por L
P __,.-HTH.U‘! - 4-.‘1':,:1 _-—E Eﬂ .

= L1
-—E R —— | an

ISOLANTITE - ENDS UNGLAZED
T L1
POST (E129) K787 TI69-5

NAVY TYPE NO. 61317
#6-32 TAP 7/32" DEEP &

144" C.8. 1/16", DEEP

R i

un
1]

e ;I

ISOLANTITE-ENDS UNGLAZED
e et ey

POST (E122)

KTBTTIEEB-3

MNAVY TYPE NO. 61150
EB-32 TAP 3/8" DEEP A

168" C.B. 1/16% DEEP

ISOLANTITE -ENDS UNGLAZED

NAVY TYPE NO. 61384
#B8-32 TAP 3/8"DEEP A

| 5C'DIA: 166" GB III{DEEP i ‘

--_.q: S | ‘&E l]__'a_'ﬂsni
; |
— 1" 5" r

i W
[]

ISOLANTITE

NOT GLAZED

Figure 7-d4d—Insviotor Specifications
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POST(EIZ3)

MAVSHIPS

K7878265-|

900,210

POST (EI159)

KTBT3996-|

#§-32 TaP 3/8" DEEP
144" c.B. 1/1€" DEEP

/| 80" DIA,
P

.'._|..!‘"_._.
2

ISOLANTITE - ENDS UNGLAZED

POST [EI33)

K7873996-3

NAVY TYPE NO. 61304
Ifa"-20 TAP ifﬂ"'/D\EEF & |7/64"cE 3/32"

DEEP

- ~

e ‘\..r o - é"m 1
JJEJ.' |1|I|I|H !2

. P, !

- |

ISOLANTITE -~ ENDS UNGLAZED
SPAGER (HIBI)

KTBTTTBT=I

NAVY TYPE NO. 61300

®10-24 TAP 3fe" DEEP B
193" C.B. §{az“ DEEP

q |

#10-32 TAP 3/8" DEEF A I
Je2" c.B. I/16" DEEP
%

— 15—

ISOLANTITE

POST (EI31)

K7878023-

—.I-'_!'i iy 4‘|'|1 W -Jimn'
|\--_u 10-24 TAP ll_laa" :
TEXTOLITE ISOLANTITE
BUSHING (EI25) K7868565-) BUSHING (EI36) KTBETII-|

NAVY TYPE NO. 61385

#10-32 TAP 5/16" DEEP B
.1ag" C-.Ehlﬂt" DEEP

ISOLANTITE

NAYY TYPE NO.6II52
NGLAZED

TEXTOLITE

-
=

.129" (R 30DRILL)

il

DIA,

Figure 7-de—insviotor Specificotions

i

5"
-]

I3
1
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BUSHING (EI35)

: 3
K52JT700~

BUSHING (EI37) K78 BIGIT-I]

ISOLANTITE

18" j &
iy 154 (#%23) . !
i in DRILL fe DIA
—— I .0
N DIA. "DIA oy
-} == - Dla.
¥ U | _v
k 12
i6
TEXTOLITE FIBRE
BUSHING (EI76) KT88023I-1 | BUSHING (EIT7) K7879741-11
J44°Dla, GLAZE THESE
§$URFAE£$ -
m O o S "
= DIA, 4— DIA, "
“{y S e = ﬁ: Fon
¥
-$4. .
--—E-
ISOLANTITE TEXTOLITE
BUSHING (EIT5) KTBB0230-1 | BUSHING (EI63) VIZI43T5E
GLAZE THESE
SURFACES

Il-&'-h

| 9,
3501A

RUBBER COMPOUND * 300

FLEXIBLE TUBING (EI64) KTBB4640-

FLEXIBLE TUBING (EI65) K7884640-2

IRV-0-LITE XTE-30 BLACK
—

INSIDE DlA~MIN. |33 "

MAX. .|44"

WALL THICKNESS=-0I8"% 003

J IRV-0-LITE, XTE 30 BLACK

—t—]
INSIDE DiA.— MIN. 182"
MAX.. 188"

WALL THICKNESS—-.020"2.003

Figure 7-41—Insulater Specificalions
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6. WINDING DATA—Continued

GENERATOR WINDING DATA ARMATURES

ARMATURE WINDINGSHY.GEN

LV [ LV. [ HiGH

TOP__|BOTTOM| VOLT
NO.OF SLOTS 24 24 TN
NO_OF SINGLE COILS | T2 | T2 6
NO.COMM SEGMENTS | 72 | 72 56
CONDUCTOR COPPER | 10 | 0201 | D"
COND. INGULATION
TURNS PER GOIL e |34 LREIN:
B T et COMMUTATOR SEGMENTS COMMUTATOR SEGMENTE
EEaTzoc.onms [e2s T 37 Tits HV.GEN. ARM-WINDING DIAGRAM L V. GEN. ARM.WINDING DIAGRAM
WT.OFCOPPER-LBS | 715 | 68 | 1.5¢ TOF STIGK COIL INSULATION

3 WRAPS. D05 SILKQF‘EF I7TIB{SURION BLOT

15 T"‘E'" L mm:muﬂurun: - SPECITRS PORTION. | WRAP D08 "SILK SPEC. ITT 6 (BUB.)
: . GH CE TVPE FEG. i LAP ALL AROUND.I WRAP. OS5 COTTON SPEC.
 — 27T, BUTTED.
SPECIT I
v W‘:;%LHE WINTINGS - IS V.ODN, = HA.GEN. ARM 5LOT DIAGRAM
3 TAPE EMDS OF COILS WITH | WRAP-0OB"COTTON
NO. OF SINGLE COLS 16 i SPEC.27TI1.1_LAPPED. NOTAP ON SLOT PORTION
CONDUCTOR COPPER oAzt T'I'FEIFHE
CONDUCTOR INSULATION HFG SLOT TUBE - PRESSBOARD
TURNS PER COIL 0 Seacen’  SPEC.T-I-10
e
. : V.GEN. ARM. SLOT DIAGRAM
WT. OF COPPER - LBS. 333 LASER AN, SLOT Bt
lﬂﬂTURE
iy
5. AT |35°C.4 DIPIN NO.EI2
m:sH tszman CB). & BAKE 2‘% n? HRS. AT B5°C.

TAPE COMPLETE ooIL &0
LAR|

| hrTom Tape. SPeC. m:ﬁ:m?m n %E“.’-‘;#{"

INSUL PaD. BL % VARN
CLOTH. SMEC.ITCE

WMk NG CORE .
FRESSEQARD 3PEC.

COTTEN DRILL
SPEC RTDS

SHUNT WikDING ' PeA3 T INSUL.-BL K, . 1-“?1! l=“
" - SERIER "'"pmq' vyt A RANISHED CLOTH
INBUL PAD - BLIC. WARN § INBUL.STRIP-CAMBRIC 3 LAYERS : “COWN. STRIP ’
CLOTH SPEC TEE el o R ot 8. COPFER
iTCR TINNED.
SECTION THRU MAIN FIELD WINDINGS SECTION THRY BPLIT COMM. FIELD WINDMG BECTION THAU COMM.FIELD WINGING
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6. WINDING DATA—Continued '
MOTOR WINDING DATA FOR MOTOR-GENERATOR SETS
TCK WMOTOR-GENERATOR SETS
ISVOGC.  FIELD WIN 230 W0C, FIELD WINDINGS
] #1‘ &HE COMM. | SHAUNT | SERIES COMML
COMDUGTOR | 2 (0TE) 2078 TIE] o7z o6
CONDUCTOR INSULATION WELANY PORWLY | FLAVY FORMEY | MLIVY FORMER | ME0NT FORMEN | WEIVY FORMEX HEAVT FORMEX
| CONCRIGTORS N MULTIPLE | ' ' ' ! |
| TURNS_ PER COIL 2 L] 335 4 128
DEV LIGTH IN FT PER GOIL 3 58 4378 & a2
RES. PER COIL_AT 25¢C-DHMS ﬁ LOZT OOEEE &1l uz IBE |
WT_OF COPPER PER COIL-LBS. oi02 2.0l 193 178
LPREBAKE 2 HOURS 150°C, & APPLY Wﬁmmmaxﬂw
. CBY VARNISH. & BAKE |2 H
ARMATURE WHDINGE | 440 VA.C. STATOR WNDIN
IEXTTA TIOVOE | (WG OF POLES
NO_OF SLOTS 24 234 H E.'.‘f’.ﬁ'u—
MO OF SINGLE COILS 72 72 J‘W . OF 5L — | & |
NO. OF COMM. SEGMENTS 72 T2 NQ. OF GOILS 24
CONDUCTOR COPPER 2 D453 GROUPING OF COILE BAOUPS OF 4
GONDUCTOR INSULATION | WINDING PITCH 1N 5LOTS JTL 3
TURNS PER COIL | TURNS N SERIES PER COIL 33
¥ TP 5 7.5 CONDLE TR 0285
RES. AT B5*C ~OHMS P37 _E‘_I'E MUEIER INSULATION
W, OF COPPER- LBS, 337 3,24 RESISTANGE BETWEEN TEHH.—QM.@I
LPREBAKE | HOUR I50*C. 2.0IF IN_IE 7B (SZVGR.CB) VARNISH | WT OF COPPER -LBS. 3ig
| & MINUTES. 3.BAKE SHOURS IS0°C. 4 PLUNGE IN IETB (52vGR] e [ i 9535 (S2VISGR.CH) VARN-
LGBl VARNISH REPEAT NQ.3. ISH. 2.8 AKE %—H |'ﬂ'*c. 3 REPEAT N"U;.L"I'ﬁE‘
PEAT NO. 2 5. SPRAY INDINGS WITH 1201
TY, | e
OUTSI INEI
FROM EAME CROGP OF Lo
Sho—ERo Mg ;'g,{.ﬁn_ jf
___;:! i,
;3 “$ .1..3 I L]
™ -
EXTERNAL CONNECTIONS 220V T TR

i

R o
= “!g oy STATOR WINDING DIAGRAM

MOTORARM. WINDING DIAGRAM Eﬂ-'_ “:2 A'I1$ Drﬂﬂm% u?m E%ﬂm BETWEEN
EXTERMAL CONMECTIONS 404

WINDING DATA FOR BLOWER MOTOR B102

ARMATURE WINDING DATA FIELD WINDING DATA
_F!Jl’l-!_ll OF SL0TS [ 11 . TYFE . TN | FD'_
MUMBER OF SEGMEMTS 22 CONDUCTOR DIAMETER o1o°
| MUMBER OF COILS T 23 " CONDUCTOR IMSULATION | EMAMEL |
| COMDUCTOR DIAMETER 005" TURMS PER COIL CIE]
~ CONDUCTOR INSULATION DOUBLE SiLX RESISTANCE PER COIL—DHMS | 1092+ 8.2
I'URNS FEP. (j.ﬂIL a5 WEIGHT OF COMDUCTOR :PEFI CL'.II. 32 LBS.
MUMBER OF COILS PER SLOT 2
WEIGHT OF COMDUCTOR 077 LBS,

ORIGINAL 7-29



Section 7
Paragraph 7

7. MECHANICAL ADJUSTMENT AND REPLACE-
MENT OF COMPONENTS.

WARNING

Operation of this equipment involves the use
of high voltages. Operating personnel must at
all times observe all safety regulations. Always
disconnect equipment from power supply be-
fore attempting service.

a. General.—Because of the high frequencies and
amplifications used in the Transmitter, replacement of
defective components must be made with care, Use only
recommended parts, as substitutes may prove unsatisfac-
tory, The physical dress of parts and wiring was care-
fully considered in the original design and must be
duplicated as closely as possible; for example, the exact
point of grounding a capacitor, as well as its lead length,
must be maintained. If it should be necessary to replace
any of the coils or tuning capacitors, the tuned fre-
quencies will be changed sufficiently to require electrical
re-alignment of the circuit affected.

If service work requires soldering or unsoldering of
leads, use only a rosin core solder. The use of acid or
acid core solder will cause destructive corrosion and se-
vere losses in the r-f circuits, When it is necessary to
solder tube socket terminals, the tube should be re-
moved to preclude the possibility of soldering the tube
prong to the socket terminal. To insure good soldering
without applying excessive heat, use a hot iron, well
tinned, and tin the lead to be connected before attach-
ing it to the terminal. A very short application of the
soldering iron will then allow good fusing of the solder.
Leads should be crimped before soldering in order to
make a strong mechanical connection which does not
rely on solder for its strength,

b. Uni-Control Condenser Gang.—The several
tuning capacitors of the uni-control mechanism must be
s0 aligned that all are in the minimum capacity posi-
tion when Band £#6 is tuned to 18,4364 ke Taped
to one of the frame numbers of each capacitor is a feeler
gage for use in this adjustment,

(1) With the power off, tune the FRE-
QUENCY control to exactly 18,436.4 ke on BAND 6,
and lock in this position.

(2) Remove the back and right side shields
from the transmitter and the back from the M.O. com-
partment.

(3) Determin which, if any, of the capacitors
must be adjusted. The uppermost is the P.A. capacitor,
the two below it is the LP.A. and work circuit capacitors
and below these is the M.O. capacitor inside of the
M.O. chamber. If this line-up is being made after a
periodic removal of the M.O. chamber, only the M.O,
tuning capacitor should need aligning and steps (4)
through (B) may be omitted.

(4) If a large adjustment is necessary, loosen
one of the set screws in the ceramic coupling between the
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front panel FREQUENCY control knob and the worm
gear drive for the capacitors. The set screw should be
loosened just enough to allow turning of the capacitor
rotors by hand.

(5) With the FREQUENCY locked at 18,436.4
ke, adjust the LP.A. circuit capacitor. Using the gage (a
small flat piece of metal attached to the capacitor frame
with & piece of tape) turn the capacitor rotor to the
minimum capacity position. The exact position will be
reached when the edges of the capacitor stator plates
are against one side of the gage and the edges of the
rotor plates are turned until they just touch the other
side of the gage. Tighten the set screw in the ceramic
coupling to bold this adjustment. If only a small ad-
justment is required, use the adjustable arm as described
in steps (7) and (8).

Figure 7-5—Positioning of Tuning Capacitors

(6) The capacitor shafts have pesitioning holes
in them to receive the set screws from the couplings. If
at any time the positioning holes become too large for
the cone-point Allen screws, cup-point Allen screws will
fit firmly. Check the couplings between the P.A. and
the LP.A. circuit capacitors to be sure the set screws are
in the holes,

(7) Just below the ceramic part of the coupling
to the P.A. capacitor is an adjustable arm, In this arm are
four set screws, two for clamping to the shaft and two
for adjusting the arm position relative to the coupling.
Loosen the two adjusting screws at the ends of this arm
about one turn each,

(8) Check the setting of the FREQUENCY
indicator to be certain it is still locked at 18,436.4 ke and
then position the P.A. capacitor by hand to the minimum
capacity position. Use the gage attached to the P.A.
capacitor frame for locating the minimum point in the
same manner as was used for the LP.A. capacitor,
Tighten the adjusting screws on the adjustable arm,
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being careful not to change the position of the P.A,
capacitor rotor in the process. If, after tightening the
screws, the rotor is not quite in the exact minimum po-
sition it can be moved by backing off the screw at one

end of the arm and tightening the screw at the other
end,

(9) Check the couplings between the LP.A.
and M.O. capacitors for proper centering (as in step (6)
on the preceding page).

(10) Just below the brass anti-back lash gear is
an adjustable arm similar to that deseribed in step (7).

Loosen the two adjusting screws at the ends of the arm
about one turn each,

(11) Check the setting of the FREQUENCY
indicator on the front panel to be certain it is still locked
on 18,436.4 ke, Using the gage attached to its frame,
adjust the M.O. capacitor rotor to the minimum ca
ity position in the manner described in step (5). Tighten
the adjusting screws in the adjustable arm without
changing the M.O. capacitor rotor position. If the rotor
is not quite at the minimum' position after the screws are
tightened, it may be moved by backing off one of the
adjusting screws and tightening the other until the
proper position is reached.

(12) Recheck the setting of each capacitor by
unlocking the FREQUENCY control and tuning from
18,400 to 18,436.4 kc. The rotor plates of each capacitor
should touch the gage against the stator plates at 18,346.4
and not before. Correct the alignment if necessary. Fasten
the gages to the frames from which they were removed
so that they will be available when they are needed

again. Use tape or string but do not use wire to secure
them.

c. Master Qsclllator Compartment Removal,

(1) Remove all power from the transmitter.

{2) Open the central front access door and
remove m-o tube V101,

{3) Disconnect all leads from terminal boards
TB3 and TB4 and tag them for proper replacement.

(4) Disconnect the sleeve coupling between
tuning capacitor C102 and the worm gear drive from the
unicontrol mechanism. This can be done by the use of a
Mo. B Bristol wrench,

(5) Turn "BAND CHAMNGE" switch "B" to
position “1%,

(6) Remove the four bolts, located on the
aluminum angle at the right top side of the m-o box,
which clamp the m-o box to the frame,

(7) Remove the five bolts holding the bottom
of the m-o box to the frame members below it,

{8) Remove the three screws and drive out the
three taper pins along the back edge of the m-o box
which pin the mounting plate to the frame,

(9) Draw the m-o0 box out from the rear of the
transmitter.

(10} The top and back of the box must be re-
ORIGINAL
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moved to work on the components, If it is necessary to
remove the coils from inside the box, the ceramic coup-
ling to the switch assembly must be disconnected by re-
moving the set screws and raper pin from the coupling
and the four bolts holding the coil casting to the box.
Disconnect the wires to capacitors C109 and C102, and
slide out the casting with the coils attached,

{11) Before replacing the m-o box, be sure all
connections have been made properly and all parts reas-
sembled. Also be sure all parts of the band change switch
are located in position 1.

(12) Replace the top of the m-o box.

(13) Slide the box back into the transmitter
frame and pia it in place with the taper pins across the
rear of the shelf.

(14) Replace the five bolts holding the bottom
of the m-o box to the frame,

(15) Replace the four bolts removed from the
allminum angle on the right top side of the m-o box,
clamping the box to the frame,

d. C.F.l. Unit Chassls Removal.

(1) Remove all power from the transmitter,

{2} Remove the left side transmitter shield to
expose the C-F-1 Unic.

{3) Disconnect all leads from TB-9, P13 and
P14 and tag for proper replacement,

(4) Remove the two rear bolts, located under
TB-7, from the bottom of the C-F-.1 chassis,

(5) Remove the four bolts holding the C-F-1
front panel to the frame,

{6) The C-F-1 unit may be pulled out from the
front of the transmitter.

2. Modulator Unit Chassis Remowval.

{1) Remove all power from the transmitter.

{2) Open the lower front panel door and re-
move the two transmitter side shields,

(3) Disconnect all leads from terminal boards
TB-9, TB-10, TB-11, TB-12, and P16,

{4) Remove the six bolts holding the chassis
to the transmitter frame, three bolts at each end of the
chassis.

{5) The modulator may be pulled our through
the front panel door,

f. Wafer Switch Replacement —Each contact of
the rotary-type switches may be replaced separately,
although it will usually be easier to replace an entire
switch. The contacts are each held in place by a small bolt
through the contact and ceramic wafer. On the underside
of the wafer a nut has been locked on the bolt with
solder.

If it is desiced to remove one of the switches as a unit,
all of the connections to it should be removed first. Un-
solder these connections, do not cut them, and when

replacing the switch try not to change the length or
position of the leads,
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BOLT

OVERHUNG GENERATOR

END COVER

OVERHUNG STATOR

BRUSH RING
BOLT

BRUSH SUPPORT
RING

OVERHUNG GENERATOR
STATOR

Figure 7-6—Generator End of M-G Sef

Each switch assembly is held to its mounting by three
screws in a metal plate at one end of the assembly. (The
screws are under the nameplates of the switches mounted
on the front panel.) The switch wafers are held to the
plate by three bolts. As soon as the bolts are removed,
the wafer assembly may be removed.

9. Motor-Generator Set.—(5ee figures 7-6 and
1)

(1) Cleaning and regreasing the motor-gener-
ator bearings will require that the armatures be removed.
This involves an almost cum[:rl:tc disassu:mb[}' of the
unit and should be performed with extreme care to avoid
damage to the commutators and windings. If possible the
mounting bolts should be removed and the set pulled
out in the open, away from bulkheads, to where all sides
of it are accessible.

{2) Open the numerous hand holes along the
frame and remove all of the brushes, When removing
brushes, mark each one at the end near the pigtail in such
a way that when replaced it may be returned to the same
brush holder and in the same position. Brushes should
never be moved from one holder to another or turned
over. The brush holders for the middle commurator (115
volts and the brush holders next to the fan hﬁusing { 500
vilts) must be loosened on the ceramic studs and swung
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away from the commutator to allow removal of the
armature, Loosen tie brush holder sufficiently to avoid
chipping the ceramic,

{3) Remove the two nuts holding the end
cover at the 12 volt generator end, and the four bolts
holding the cover on the motor end. Remove both
covers to expose the ends of armature.

(4) Remove the 12-volt generator armature,
This overhung armature is on & removable shaft section
which is threaded into the main shaft. At the overhung
end the shafr is flat on two sides to provide a grip for a
wrench. Hold the motor armature stationary (hold it by
hand, do not wedge it to prevent turning) and unscrew
the overhung generator armature. The generator shalt
has a left-hand thread and must be unscrewed in a clock-
wise direction. To ger it started, use a sudden motion
such as a quick jerk or gentle tap on the wrench with a
mallet.

{5) If the motor is d-c (with a commutator and
slip rings), perform steps (6) and (7). If the motor is a
a-¢ (no windings or commutator on the motor rotor)
pecform steps (6a) and (7a).

(6) D-C Motors; remove the bolt from the
motor end of the shafr and replace it with the jack screw
supplied with the equipment, The motor shaft is actually
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MOTOR QUILL
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MOTOR BOLT

MOTOR END COVER

Figure 7-7—Motor End of M-G Sef

a quill keyed to the main shafr. Tightening the jack
screw will pull the quill loose from the shaft and allow
it to be drawn out of the end of the stator.

JACK SCREW USED 70 REMOVE D-C WOTOR
ARMATURE FROM GENERATOR ARMATURE

ASGEMBLY USED TO JACK D-C MOTOR
ARMATURE OM CEWERATOR ARMATURE

Figure 7-8—D.C. Molor Armature Jack Screws
ORIGINAL

(7) In some cases it may be desirable to re-
move just the motor stator. This requires the remowval
of all connections to the brush holders and of the four
motor stator bolts.

It is generally more convenient to remove the stator
and fan housing together without breaking connections.
To do this remove the four nuts on the fan housing
bolts, and the two bolts through the motor mounting
feet and into the deck. Place a support under the low
voltage generator staror and pull the fan housing and
motor stator toward the motor end of the shaft, The
bearing seat is in the fan housing and as the housing
is removed the armature will tend to come with it, there-
fore push the shaft toward the generator end and at the
same time prevent the armature from dropping as the
housing is withdrawn.

(6a) A-C Motors; remove the nuts from the
four fan housing bolts at the generator end of the hous-
ing. These bolts free the motor stator and it may be
pulled off. Then remove the bolt from the end of the
motor armature and, using the bearing puller, remove
the motor rotor. This rotor has been pressed on the shafr
and keyed in place,
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PULLER USED TO REMOVE GENERATOR
ARMATURE BEARING

Figurs 7-9—Baaring Pullers

(7a) Remove the two bolts through the mount-
ing feet and into the deck to free the fan housing. Place
a support under the low voltage generator stator and
pull the fan housing toward the motor end of the shaft.
The bearing seat is in the fan housing and as the hous-
ing is removed the armature will tend to come with ir,
therefore push the shaft toward the generator end and at
the same time prevent the armature from dropping as
the housing is removed.

(B) Very carefully withdraw the generator
armatures from the motor end of the stators. Use extreme
caution to prevent the commutators from touching the
stators in the process because even a slight blow will
permanently damage the soft copper.

{9) Locate and clean all washers, both in the
bearing seats and on the shaft and make sure they will be
returned to the same end from which they were removed.
It is very important that the original washers or washers
of equal thickness and spring pressure be used at each
end.

(10) With the bearing pullers supplied with
the equipment, remove both the motor and generator end
bearings. On the motor end it will be necessary to pull
the bearing and fan simultaneously.

(11) Remove the grease seals from the bearing
races and thoroughly wash both parts with clean naph.
tha. After washing, dry the bearings thoroughly, using a
stream of compressed air if available. Test the reassem-
bled races for any rough spots by holding the outer race
with one hand and turning the inner race with the
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other hand, Apply pressure while turning in such a way
that the bearings are pinched between the races. If there
seems to be a rough spot, compare the feel to that of
new bearings and if the old ones feel rough in compari-
son, replace them,

(12) Disassembly of the generator stators may
be completed by removing the overhung generator stator
and the high voltage brush mounting ring. Four nuts
around the periphery of the overhung stator hold it to
the brush ring and four bolts in the brush ring hand
holes hold the brush ring to the high voltage generator,

{(13) When replacing the bearings on the shaft
never apply pressure on the outer ring. If the bearings are
heated for one hour in an oven at about 240 degrees
Fahrenheit they will slide on the shaft without forcing,

CAUTION
BALL BEARINGS SHOULD NEVER BE
DRIVEN ON A SHAFT.

(14) Reassemble the unit in the exact reverse
order from that by which it was taken apart. Before in-
serting the generator armatures, replace the end washers
in the bearing seats with just sufficient grease to “‘wet"
the surface. All parts should fit together without using a
hammer, Above all, do not use a hammer to seat the
bearings in the end shields; if the bearings are not
“cocked” on the shaft, they will slip into place easily,

{15) D-C Motors; replace the Motor quill (and
key) on the shaft by using the double jack screw supplied
with the equipment. Push the inner bolt of the jack
screw through the end of the motor shaft and screw it
into the end of the main shaft. Tighten the outer screw
until it has pushed the quill all of the way onto the
main shaft, then remove the jack screws and replace with
the original motor bolt.

(15a) A-C Motors; replace the motor rotor
(and key) on the shaft using the end bolt and washers to
press it on tightly. Simply screw the bolt into the end of
the shaft until the rotor is firmly wedged onto the shaft.

h. Blower Motor. —Disassembly of the blower
motor for repairs and regular greasing will entail the
removal of the m-o compartment. This makes the job
rather lengthy but it cannot be avoided because if period-
ic greasing is neglected the motor will fail and the m-o
will become inaccurate.

{1) emove the m-o compartment as described
in paragraph 7¢. in this section steps (1) to (9). Remove
the top of the box to gain access to the fan.

(2) Loosen the set screws holding the fan on
the motor shaft and remove the screws holding the motor
mounting,

{3) Disconnect the motor connections from
terminal board TB-15 and remove the motor and shock
mounting from the m-o chassis.

{4) Remove the two screws at each end of the

motor which hold it to the shock mount and lift the
motor free,
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BLOWER
MOTOR

FAN

Figure 7-10—Blower Molor and Fan

{(5) The motor may be either a-c {B101) or d-c
{B102). If it is a d-c motor, remove the brushes before
disassembling.
Remove the two bolts extending through the motor
and pull off the end bells. The bearings should remain
on the armature shaft.

{6) Pull the bearings off of the shaft by hand,
if possible, and wash them in naphtha. Dry thoroughly in
compressed air blast, or allow sufficient time to air dry.
Test for worn bearings by holding the outer race with
one hand and turning the inner race with the other
hand. Apply pressure while turning in such a way that
the bearings are pinched between the races. If there
seems to be a rough spot, compare the feel to that of
new bearings and if the old ones feel rough in com-
parison replace them. Pack bearings two-thirds full of
Mavy Spec. 14L3 grease and reassamble motor, making
sure that the grease shield on each bearing faces to the
oputside of the motor.

i. Copper-Oxide Rectifier (CR101—Used on
All A-C Models). —Copper-oxide type rectifier unit
characteristics will change considerably with time so as
to supply a lower rectified voltage. After a considerable
length of time, the aging effects may be so pronounced
that the d-¢ voltage output may not be sufficient to oper-
ate the temperature control relay (K105). A simple test
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to determine the efficiency of the rectifier may be made as
follows:

(1) With just the m-o power switch on front
panel of the transmitter closed, the m-o indicator light
should glow. To test the operation of the rectifier, short
circuit the terminals of thermostat $108. 1f the m-o indi-
cator light goes out, the rectifier is operating properly.

{2) If light does not go out, measure d-c volt-
age across terminals of thermostat (5-108). If voltage is
lower than about 8 volts, Rectifier Unit (CR101) should
be replaced. If no voltage is present, check the following:

{a) Relay coil for continuity.
{b) Transformer {T106) secondary a-c volt-
age. '

If tests (a) and (b) above are positive and wiring is
OK, Rectifier Unit (CR101) should be replaced. When
replacing unit, care should be taken to replace leads to
the new unit exactly as they were removed from the orig-
inal unit. The units should always be mounted with the
bolt or stud axis in the horizontal position,

j- M-O Thermestat.— To check operation of
Thermostat (5108) preceed as follows:

(1) Turn on m-o heater switch and allow the

m-o compartment temperature to reach approximately

60°C. This will require about 30 minutes, When the tem-
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perature reaches 60°C, the heaters should go off, This is
indicated by the M-O Heater Indicator light going off.
(2) If Indicator light does not go off by the
time the temperature in the m-o compartment reaches
61°C, short-circuit the terminals of 5108 by means of a
short lead. If Indicator light now goes off, the Thermo-
stat (5108) is defective and should be replaced. Some-
times the mercury column in this thermostat becomes
separated. Provided the unit is not broken, it is possible
to restore proper operation by joining the mercury col-
umns, This may be accomplished in one or two ways:
(2) Apply heat cautiously and slowly to the
bulb of the thermostat until the column is forced into the
upper end of the glass tube. Use only enough heat to
drive column up to the upper end of the tube, otherwise
the expansion will break the glass tube. A temperature of
approximately 100° C is usually sufficient to join the col-
umns,
(b) Apply cold by means of a brine solution
of ice, dry ice, or electric refrigerator until the mercury
is drawn into the lower bulb.

k. Dlal Counters and Drums.
Instructions of the mechanical alignment of the dial
counters and drums is the following:

(1) With transmitter set on band one, turp
dial mechanism to read 2000 kc on band one. Band two
should read 3000 kc, band three should read 43500 ke,
band four should read 6000 k¢, band 5 should read
9000 ke, and band 6 should read 12,000 ke,

{(2) Errors in adjustment of dial drums may be
corrected by changing the spacing of the counter mech-
anism connected to the drum. This is accomplished by
slight adjustment of the bristol headset screws holding
mechanism to back of dial mechanism panel, There are
four screws on the top of each counter mechanism and
four on the bottom. Two of these screws hold the counter
mechanism to the panel and the other two screws are
for spacing the mechanism. Adjustment of the spacing
screws and holding screws will rotate the counter slightly
to correct for minor errors in calibration,

{3) Wide errors in calibration indicates that
these adjustment screws have become loose and the gear
meshed with the drive shaft has slipped. This can be
corrected by rotating the drum in error until approxi-
mately the correct frequency is read on the dial and
final calibration made as noted in paragraph two above.

(4) It should be noted that errors of one-half
division in the higher frequency counters when the coun-
ter mechanism is set up as suggested in paragraph one is
of very little consequence as final calibration of the
teansmitter is made by adjusting the M-O Reset capacitor
C103 when the dial is set on the end points of any
band or at any 100 ke calibration point on the band.

|. Keying Relay. — The keying relay incorporated
in the radio transmitter has been adjusted at the factory
and should not require adjustment under ordinary con-
ditions. In case of faulty operation, the relay should be
adjusted according to the following instructions:
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KEYING CONTACTS

STOP SCREW

Figure 7-11—Keying Relay

In general, it is desirable to maintain the adjustment
of the keying relay contacts as closely as possible as this
insures the greatest possible quenching of the small arc
which is formed upon opening the keying circuit. Care
should be taken, however, that the contacts are not
adjusted so closely that the arc holds or persists when
the key is open,

The stop screw should be adjusted so that the spacing
between stop screw and armature (with armature held
firmly against pole shoes) should be .020" = .002".

The contacts of the keying relay K102 should be kept
properly aligned. The keying contacts (top of relay) are
factory adjusted to 2 spacing of .015" + 002" when the
relay is de-energized (armature against stop screw). The
lower contact is spaced 020" = 002" with the armature
rotated to rest solidly against the pole shoes. If neces-
sary, readjustment may be made to the specified spacings
provided extreme care is exercised. The contact tips may
be resurfaced with fine emery cloth or a Swiss file (No. 2
or finer). The amount of material removed in resurfac-
ing should be kept to a minimum, and the tips should be
flat and smooth. Re-glyptal any places where adjustment
has broken the Glyptal staking.

B. ELECTRICAL ADJUSTMENTS,

a. General. —Correct line-up of the tuning cir-
cuits is essential to the direct calibration of the Uni-con-
trol system. The counters which form the frequency indi-
cators have linear scales and to coincide with these
scales the circuit tuning must also be linear, Because
of the special design of the tuning capacitor plates this
will be the case when, and only when, the circuits are
propecly adjosted.

Two variables appear in all of the tuned circuits; they
are the capacity and the inductance., The inductance in
each case is a slug-tuned coil and the capacity is one or
more trimmers in addition to the main variable tuning
capacitor,
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In cach circuit the principle of the adjustment is the
same, First, the tuning capacity is set at maximum and
the coil is tuned to resonance at the frequency of the
lower limit of the band. Then the tuning l;aPa.cn':,.l is set
at minimum and the additional capacitors or trimmers
are used to tune the circuit to resonance at the frequency
of the high end of the band, Changing the minimum cir-
cuit capacity during this adjustment will produce a slight
change in the maximum capacity, making it necessary to
recheck the low frequency end of the band and readjust
the coil. Each repeated adjustment, first at one end of
the band and then the other, will bring points on the
tuning curve a lictle closer to exact coincidence with the
tuning dial scale readings.

All of the variable circuit elements are aligned and
locked in place at the factory. If good quality vacuum
tubes are used and the internal wiring of the transmitter
is not altered, it should not be necessary to change the
alignment. The following procedure is included for use
in emergencies when for some reason the equipment
alignment has been disturbed; for instance, if a defec-
tive part has been replaced,

CAUTION
Do not tamper with the inductance line-up
adjustment until absolutely certain that realign-
ment is necessary, Adhere strictly to the fol-
lowing recommended procedure,

b. Line-Up of the Master-Oscillator Clrcuit.
—The master oscillator circuit should be aligned first.
(1) Make the following dial settings.

{a) Place the “"EMERGENCY" switch in
"OPERATE" Pﬂsitian,
(b) Place the “"CAL.-TUNE (REDUCED
POWER)-OPERATE" switch in the "CAL." position,
(c) Place the "CW-PHOMNE" switch in the
“CW" position.
(4) Place the "CONTROL" switch in the
"LOCAL" position.
(e) Place the "C.F.I. ON-OFF" switch in
the "ON" position,
(f) Place the "M-O HEATER" switch in
the "ON" position,
(g) On Models TCK-4, -6:
1, Turn the Rectifier POWER switch to
ON.
2, Turn the Rectifier EMERGENCY
switch to OPERATE.
(b)) Place the “"BAND CHANGE" switch
“B" o “"BAND 1" position,
(i) Turn “FREQUENCY" control “A" to
exactly 3000 kc
(2) Allow the m-o box to warm up to its not-

may temperature of 60 degrees Centigrate as indicated
by the thermometer located adjacent to the m-o dial. The
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thermometer will read 60 degrees Centigrade approxi-
mately 30 minutes after the heater is turned on. It is
advised, however, that the m-o box be heated for at
least two hours to assure that all of the enclosed com-
ponents in the m-o compartment are thoroughly heated
to the required temperature.

{3) Turn the transmitter on by depressing the
"START" button on the "MG START-STOP” switch.
Close the TEST KEY to the upper or locked position.

(4) Insert the headphone plug into the “"C.F.L
AUDIO OUTPUT" jack, turn the VOLUME control in
a clockwise direction, and adjust the "M-O RESET” con-
trol until a loud audio note is heard ar exactly 3000 ke.
Bring this audio note to zero beat by means of the "M-O
RESET" control. {(In selecting the beat note on which
to tune, turn the FREQUENCY control through 100 ke
and use the loudest note in that range. There may or
may not be weaker notes.)

(5) Rotate "FREQUENCY™ control "A" until
the "BAND 1" counter scale reads 2000 ke, Powerful
beat notes should be heard at every 100-ke interval, If the
circuit is properly aligned, these strong beat notes should
be close to zero bear at exactly 100 ke intervals. Adjust
“FREQUENCY" control A" (not M.O. RESET) until
the beat note at approximately 2000 ke is reduced to
zero beat.

(6) Note the dial reading of "A", Band g1.
If is more than 0.5 ke away from 2000 ke, the circuit
is out of alignment.

(7) Be certain that the circuit is out of align-
ment before attempting to realign it. This process is deli-
cate and exacting and should not be undertaken unless
absolutely necessary. If the cireuit is found to be out of
alignment, remove the back shield of the m-o compart-
ment, Unfasten the balsa wood sheet from the metal
shield and replace the meral shield on the back of the m-o
box. Some means, such as corks, wooden plugs, or tape
will have to be employed to close the access holes in the
metal shield so the temperature in the box may be held
constant. When an adjustment is made on a capacitor
or coil, a plug may be removed, but after the adjustment
has been made the plug must be replaced. The capacitors
accessible through the back shield of the m-o box are
Cirod4, C139, Cido, Cid41, and Ci42, all of which are
adjustable, See Figure 7-11. The inductances are coils
Liol, L102, L103, and L104, all of which may be varied
by means of an adjustment screw mounted axially in the
coil. These adjustment screws and all other alignment
adjusting mechanisms have been staked at the factory
with Glypral Varnish. Before any attempt is made to
alter these alignment adjustment settings the varnish
should be carefully removed by means of General Elec-
tric Co. No. 1501 Thinner or by acetone.

{8) Note whether "FREQUENCY" control
A" reads more or less than the actual frequency of 2000
ke. If the control reads low, then the inductance LI01 is
low. Should the n:ad.ing of the FREQUEN'CY control be
as much as 30 ke from 2000, a frequency meter {or radio
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receiver) should be used to check the output, The meter
should pick-up the signal at 2000 kc, not 2100 or 1900,

(9) Remove the access plug to L101 and loosen
the lock nut, then using a small insulated screwdriver,
carefully murn the adjusting screw of L101. Clockwise
rotation decreases inductance, while counterclockwise ro-
tation increases inductance, The screw should be rotated
until zero beat is heard in the earphones when FRE-
QUENCY control A" is set to 2000 ke, Replace the
access plug after making this adjustment.

(10) Set the M-O RESET control to 50 and
rotate "FREQUENCY" control "A" until it reads 3000
ke If zero beat is not heard in the earphones at this
setting, remove the access plug from Clo4, unlock it,
and adjust until zero beat ocours,

(11) Rotate “FREQUENCY” control “A"
until it reads 2000 ke If zero beat is not obtained,
readjuse L101,

(12) Rotate "FREQUENCY" control "A™
until it reads 3000 ke, If zero beat is not obtained, re-
move access plug and adjust C139. Then rotate "FRE-
QUENCY" contral "A" until it reads 2000 ke, If zero
beat is not heard, readjust L101,

This procedure must be continued unril zero beat does
occur at both 3000 and 2000 ke, or within the limits of
0.5 ke and 0.3 ke, respectively. If it is not pﬂssih!e to do
this by adjusting L101 and C139, then C104 should be
adjusted slightly and the above procedure repeated,
When alignment is accomplished, tighten the lock nut
on C104.
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(13) BANDS 2, 4, and 5 should also be
checked for alignment. The master oscillator must track
at the check points listed in the following table:

|
DIAL “A" FREQUENCY
BAND TOLER-
High Low ANCE
Frequency | Frequency IN KC
End End
1 3000 2000 0.2
2 4500 3000 0.55
4 2000 GO00 1.2
5 12000 9000 1.5

{14) If the dial and frequency differ at the low
end of the band by any more than the tolerance value
stipulated in the above table (or at the high end by very
much more) with the “M-O RESET" control set at 30,
that band should bz rcaligntd. The other bands are
aligned in an identical fashion to that used for "BAND
1,” with the exceprion that C104 is not adjusted on any
except "Band 1." The inductances are varied until the
dial and frequency agree at the low-frequency end of the
band as before,

LIOI LIO4 Cl39

cl42

LIO3

cl4l  Cl40

Figure 7-12—M-0 Adjusimenis
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BAND | COIL TRIMMER
(Adjust for Low {Adjust for High
Frequency) | Frequency)
1 L1101 139, C104
2 Lioz Ci40
4 Lio4 [ Cl4z2
5 L103 C141

(15) When properly aligned, the inductance
adjusting screws should be restaked with Glyptal and
C104 should be relocked.

(16) Bands"3" and "6 require no m-o line-up
sinee the master oscillator uses the same coil for "BAND
3" that it does for “"BAND 5" and the same coil for
“"BAND 6" that it does for "BAND 4."

€. Line=Up of the Work Circult, (See Figure 7.13.)
(1) Make the following dial settings,

(a) Place the "CAL-TUNE (REDUCED
POWER)-OPERATE" switch in the “"CAL.” position,

(#) Place the "BAND CHANGE" switch
"B" to "BAND 6" position,

(¢) Tuen FREQUENCY control “A" to
18,000 ke,

(2) Tune the i-p-a plate current to a minimum
by means of the "[.P.A. TRIMMER" control. Turn FRE-
QUENCY dial "A" from 18,000 ke to 12,000 ke and
retune the i-p-a plate current to a minimum value. If it
i5 not possible to resonate the intermediate power ampli-

Section 7
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fier at both ends of the band, vary the slug position of
L140 (or L116)* until it is possible to keep the inter-
mediate power amplifier tuned by means of the "LP.A.
TRIMMER" for all frequencies on "BAND 6.”

(3) Set the "FREQUENCY" control "A" to
12,000 ke and trim the intermediate power amplifier to
minimum plate current by means of the “LP.A. TRIM-
MER" control. Remove the right side shield from the
Transmitter and loosen the lock nut on the m-0 work
circuit trimming condenser C111. With a screwdriver
carefully wvary C111 (observing the “LP.A. PLATE
CURRENT" meter) to the position resulting in mini-
mum i-p-a plate current

{4) Set the "FREQUENCY™ control A" to
18,000 ke and trim the intermediate power amplifier by
means of its trimmer control. Again, carefully vary C111,
If the i-p-a plate currént has its minimum value at the
same value of C111 as set in (3), then the "BAND 6"
work circuit is properly aligned, If, however, minimum
plate current is obtained ar a different value of C111, the
circuit is not tracking properly.

* S5ymbol numbers in parentheses refer to coils used

in models TCK and TCK-1.

COIL COIL
BAND | (TCK, TCK-1) | (CTK-2 to TCK.7)
1 L106 L130
2 Li1o7 L131
5 Liog Li32
6 L109 L133

Li3l
(LIOT)

qltllzé% )

Figure 7-13—Work Circuit Adjustments
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end of the band than it does at the low-frequency end,
then L133 {or L109)* is low in inductance,

(5) Assuming the circuit is out of line, L133
{or L109)* must be adjusted slightly and the procedure
of steps 3 and 4 repeated, When minimum i-p-a plate cur-
rent occurs at 12,000 and 18,000 ke for the same setting
of €111, "BANDS 4" and 6" are tracking properly.

(6) Relock C111, replace the side shield on the
transmitter and make certain proper tracking occurs with
all shields securely fastened in place.

(7) Make the following dial settings.

{#) Place the "BAND CHANGE" switch
"B" to "BAND 5" position.

(&) Adjust the "FREQUENCY" control
A" to 9,000 ke,

(8) Trim the intermediate power amplifier to
TESONAnCE,

(9) Remove the rear transmitter shield, re-
move the "Glypral™ staking and vary the adjustment of
L132 (or L108)* until minimum I-p-a current results,
after which lock L132 in place.

(10) Repeat steps {7), (8), and (9), with
"BAND CHANGE' switch “"B” at "BAND 2" Positiuq
and the "FREQUENCY™ control "A" at 3,000 ke, vary-
ing L131 (or L107).%

(11) Repeat steps (7), (8), and (9), with

e 8 e e T
ing L130 (or L106).*

(12) The same coil used on "BAND 3" is used
an "BAND 5", likewise, the coil on “"BAND 4" is the
same as on "BAND 6.” Thus, if "BANDS 5" and 6" are
properly aligned, “"BANDS 3" and “4" should be correct
also. As an added check, repeat steps (7), (8), and (9)
for these last two bands. If a slightly different value of
inductance is required, then a compromise value should
be used. It is very unlikely, however, that such a condi-
tion will occur,

B e ikt SR L

(13) The work circuit is now tuned to provide
adequate drive for the intermediate power amplifier
throughout the ¢ntire frequency range. No other IPA
frequency adjustment is required and the inductance
adjustments should be restaked to prevent movement.

d. Line-Up of the L.P.A. Plate Circult, (See fig-
wre 7-14.)—This alignment is somewhat similar to that
of the work circuit except that there are six instead of
four coils for the six bands.

{1) As before, set the "FREQUENCY" con-
trol “A™ 1o the low-frequency end of each band and
adjust the “L.P.A. TRIMMER" control to minimum i-p-a
plate current.

{2) Set the "FREQUENCY" control “A” to
the hig]'l-fn:q uency end of each band and note which way
the "LP.A. TRIMMER" control must be tuned to again
obtain minimum i-p-a plate current. If the trimmer

* Symbol numbers in paremthesis refer 1o coils wsed in models TCK and TCK-1.

Figure 7-14—ILP.A. Adjustments
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capacitor is reduced {clockwise), then the inductance of
the coil in use is high. If the trimmer capacitor is in-
creased; then the inductance is low.

(%) Adjust the inductances by changing the
position of the slug. Turning clockwise reduces induc-
tance while turning counterclockwise increases induc-
tance, as on the previous slug-tuned coils.

NAVSHIPS 900,210

BAND COIL COIL
(TCK-2 10 TCK-7) | (TCK, TCK-1)
1 Lii1l Li3s
2 L1112 Li13g
3 Li13 L1357
4 Li14 L138
5 Li1s Li3g
6 L116 L140

{4) Although it is desirable chat the intermedi-
ate power amplifier track perfectly over the entire band,
it is not absolutely necessary. It is essential, however, that
the intermediate power amplifier be resonated at all fre-
quencies in the entire range by means of the "LP.A.
TRIMMER" control C117,

#. Line-Up of the P.A. Clreuit.

(1) Remove all antenna or Coupling Unit con-
nections from the Transmitter and make the following
dial settings.

(4) Place the "CAL-TUNE (REDUCED
POWER)-OPERATE"” switch in the "TUNE" (or
"REDUCED POWER") position,

(b) Place the "ANTENNA CIRCUIT SE-
LECTOR" switch “F” on position 1",

(c) Turn the “ANTENNA COUPLING™
control "G" o "OQ",

{2) Check all bands and determine whether all
frequencies can be resonated by means of the "P.A.
TRIMMER" control.

{3) If a band is found that cannot be tuned,
the coil used on that band must be varied. This is readily
done by slightly changing the spacing between the coil
windings. If the inductance is high, the spacing should be
increased; if it is low, the spacing should be decreased.
Stretch or compress the coil as required.

WARNING
Be sure all power is turned off before making
the above adjustments.

(4) Due to the inherently large amount of
stray capacity in the p-a coil system, it is not possible to
maintain resonance while tuning without constantly ad-
justing the "P.A. TRIMMER” control for minimum p-a
plate current.

ORIGINAL
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NOTE

Do not confuse the dip where the p-a trimmer
goes through minimum capacity with the reso-
nance dip in plate curreat,

{5) The p-a circuits will be properly aligned if
a minimum plate current can be secured at any point in
the frequency range by use of the "P.A. TRIMMER"
control.

f. Finel Clreult Line-Up, —After all stages have
been lined up, the m-o nacking should be carefully re-
checked and realigned if necessary, Use a frequency meter
or a radio receiver to check one operating frequency of
each band. If any band is 100 ke off-frequency, it has been
aligned on the wrong C.F.L. beat note.

g. Antenna Coupling and Transmisslon Line
Coupling Unlts.—There are no electrical adjustments to
be made on the output coupling circuits, other than tun-
ing them from the front panel. If their operation appears
defective, inspect the circuit components for mechanical
failures,

h. Adjustment of Carrier Power-Level for
Phone Operatlon.—The carrier power input to the
P.A. stage must be at a different level for each band on
PHONE operation. After a change in tubes it may be
necessaty to adjust this level to maintain the power out-
put at one-quarter of that realized during CW operation.
One-quarter power output will be measured as one-half
of both r-f voltage and current.

(1) Tune BAND 1, 2000 ke, for maximum
power output on CW operation.

{2} Connect one end of a wire to the vertical
deflection plate of an oscilloscope and place the other end
near the transmitter antenna post, This wire should not
actually touch the antenna post.

(3) Turn on the “scope,” using a 60-cycle
sweep, and adjust the wire next to the antenna post until
the scope pattern becomes high enough to measure easily.
It may be necessary to form a pick-up loop at the end of
the wire to obtain sufficient signal.

(4) Turn the CW-PHONE switch to PHONE
and again measure the scope pattern height. This height
should be one-half of that obtained on CW operation,

{5) Adjust R177, see figure 7-15, on the panel
above the M.O. chamber at the back of the unit, until the
PHONE pattern is one-half as high as the CW pattern.

NOTE
If the ANTENNA CURRENT meter reading is
in the upper half of the scale during CW oper-
ation, the meter reading may be used for a
rough setting of the power output. For PHONE
operation, the meter should read one-half the
current obtained with CW operation. These
meter readings are not too reliable, however,
and an oscilloscope should be used if available.
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Figure 7-15—Carrier Power-Level Adjusimenis

{6) Follow the same procedure for the other
five bands, using the frequencies and adjusting resistors
indicated in the following table:

BAND FREQUENCY (KC) |CONTROL
1 2000 R177
2 3000 H178
3 4500 R179
4 GO00 R180
5 9000 R181
6 12000 R182

i. CF1 Unit Adjustments.—The CFI unit has been
carefully calibrated at the factory and all of its adjust-
ments staked with "Glyptal” varnish. Two of the ad-
justments which appear only on the TCK and TCK-1
are oon-critical (R211A and R211B) and will never
have to be moved. Of the other three adjustments,
L201, L202, and C220 {or C201), only C220 (or C201)
should have to be adjusted. For this adjustment a very
stable and accurate frequency standard is required.

(1) Connect a standard frequency signal of ex-
actly 100 ke or some harmonic of 100 ke to P14 on top of
the CFI chassis, This is a high impedance circuit and will
not load the standard generator.

{2) Turn the CFI unit ON, start the Trans-
mitter, allow the equipment to reach operating tempera-
ture, and switch the TEST KEY to the horizontal or
neutral position.

7-42

(3) Plug earphones into the CFI AUDIO
OUTPUT and listen for a beat note.

{(4) Unlock C220 (or C201) on top of the
CF1 chassis and adjust it with a screwdriver to the zero
beat point.

o WA |
BF B
REMTGET|

W20
BEJT

B - wEDE
- ’_,-f"fss-;?
1 BEL TETY
v
’_',,—'/_E-IZE-
PSRy

Figure 7-16—C.F.l. Adjusiments
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(5) If it is impossible to bring the output to
zero beatr with C220 (or C201) and the standard is un-
questionably 100 ke, adjust L201 very slightly and try
again. When zero beat is obtained, the CFI unit is
aligned.

j- Modulator Unit Ad|ustments,—The Modulator
Unit has only two adjustments: the volume (R165) and
the limiting (R176). To adjust these properly an oscil-
loscope and a calibrated audio oscillator are essential.

(1) Connect one end of a wire to the vertical
deflection plate of an oscilloscope and place the other
end close to the transmitter antenna post.

(2) Turn on the oscilloscope and the transmit-
ter, then check the PHOME operation on BAND 1, 2000
ke, for one-quarter power output. This will appear on
the scope as a pattern one-half as high for PHONE
operation as for CW operation.

(3) Obtain a calibrated audio oscillator and
couple it to the 500-ohm line input of the Modulator
Unit. This is done by connecting it across terminals 9 and
10 of terminal board TB-1, or terminals 2 and 3 of
TB-10. If the output of the oscillator is not designed for

ANTEMMA GRCUIT

MORMALLY LOADED

= &

vios vio4

iy |
A
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z
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Figure 7-17—Modulater Adjustments

500 ohms, it must be matched to the 500-0hm modulator
input.

(4) Using 6 milliwatts input (1,73 volts) as
zero db level, adjust the input to the modulator to —10
db. (1.55 volts) at 400 cycles,

CAUTION: DO NOT PLAGE
PICKLP COIL TOO CLOSE
TO TANK INDUCTANGE BE-
CAUSE OF HIGH VOLTAGE .

INTERNAL SAWTOOTH
SWEEP IS USED ON
SGOPE AND IS SYN-
mnnnm WiTH
MODULATING FRE -

W‘F FOR l

T ——
LAY ETY i R —

UNMODULATED
WAVEFORM

bei-: OG-

B0 % MODULATED

100 % MODILATED

B-A
% MOD = BFa X0
Figure 7-18—Wave Envelope Method of Checking Modulalion
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(5) Turn the limiter (R176) all of the way
clockwise (our) and adjust the gain (R165) until the
oscilloscope pattern shows 75¢% modulation.

(6) Adjust the input to the modulator to +5
db. (1.85 volts) and adjust the limiter (R176) until 755
modulation is again realized.

k. Adjusting the Modulatleon by Use of the
Oscllloscope —(See Figures 7-18 and 7-19.)
The vertical height of the image on the screen can be
regulated by varying the coupling of the pick-up coil to
the tank circuit.

NORMALLY LOADED

NAVSHIPS 900,210

Yio3 ¥Yio4

TE-I2 ON
AUDIO UNIT

Te-1 ON e
T!HHHITTE_;-‘\'\? =

P

—ai2-|

Corrective Maintenancs

The internal sweep circuit of the oscilloscope is syn-
chronized by feeding the voltage from the audio oscil-
lator to the external sync terminal on the scope.

The transmitter is modulated by feeding a 1000-cycle
signal to the input transformer of the audio amplifier,
as shown. The amplitude of this signal should be 6
volts r.m.s.

The transmitter should be adjusted for 759 modu-
lation by adjusting the gain control R165 on the audio
amplifier until the waveform appearing on the scope
indicates 7595 modulation,

ANTENNA CIRCUIT

THE
HORIZONTAL
CAUTION Ji® ) |oerLecTion
PLATES ARE
DO MOT PLAGE CONNECTED
PICKUP GOIL =
T00 LOSE To PUT OF THE
gy MODULATOR
VOLTABE »
V. H
PICKUP GOIL !
VERTICAL
INPUT MUST BE
COMNECGTED
DIRECTLY TO
DEFLEGTION
PLATES --___L

TEST. é
AUDIO.OSC. eV 1l
SET AT 1000 0.1UF

Ity

m- e

UNMODULATED
WAVEFORM

50 % MODULATED

H

100% MODULATED

% MOD.= $F4- X 100

Figure 7-19—Tropezoid Envelope Method of Checking Modulation
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I, Control Circults.,—For the most part the con-
trol circuits are not adjustable. The exceptions to this are
the time delay and pick-up voltages of the contactors.

(1) CONTACTOR TIME DELAYS—The
high voltage contactor in the rectifier unit is intended to
close 40 seconds after the main power contactor, To ad-
just this delay, open the front panel door of the rectifier
unit and locate the time indicator between the contactors
at the top. The indicator is calibrated in seconds and
turning the knurled screw on the front moves a pointer
over the scale to select the desired number of seconds.
The calibrations are for a 60-cyele supply and will not be
accurate for any other frequency.

The time delay closing contactors in the D-C Motor
Controllers are actuated by the main power contactor
mechanism. The time delay is introduced mechanically
as a damping of the motion of the delay contacts.
Changing the spring tension will change the delay time.
If there is a tendency for any of the contactors to “stick”
in the clogsed position when power is removed, a thin
(.005") copper strip may be inserted permanently be-
tween the contactor armature and the pole piece.

(2) LOW VOLTAGE.—In some installations,
the line voltage will occasionally be so low that the trans-
mitter starting contactor will not “pick-up” when the
START burtton is pushed. This may be remedied by bend-
ing the bottom stationary contacts slightly upward with
a pair of pliers. This will push up the armature and
movable contacts, reducing the air gap in the contactor.

MNAVSHIPS 900,210
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Figure 7-20—Overload Reloy

(3) H.V. OVERLOAD RELAYS.—The high
voltage circuits (500 and 1800 volts) are both provided
with overload protection in the form of instantaneous
overcurrent relays, The value of current at which these
relays operate is set by means of the adjusting screw
shown in Fig 7-20. The 1800-volt circuit relay should
trip when the current reaches 406 ma. and the 500 volt
circuit relay should operate on a current of 350 ma.

TABLE 7-4

AMERICAN WAR STANDARDS

AT
T

ORIGINAL

COLOR CODE FOR FIXED MICA CAPACITORS
VALUE READ IN MMF

Color 152, 2nd, Decimal Toler- Character-
3rd No. Maltiplier  ance #itic

Black 0 1 A
Brown 1 10 B
Red 2 100 297, C
Orange 3 1,000 D
Yellow 4 E
Green 5 F
Blue 6 ]
Violet 7

Gray B

White 9

Gold 0.1 5%

Silver 0.01 109,

Black 209
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COLOR CODE FOR RESISTORR

BODY,IST MUMBER

Color

Ist Number 2nd Number  Multiplier

SECOMD NUMBER Dot TOLERANCE Black
MULTIPLER Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White

L= R RV R TER

1

10

100
1,000
10,000
100,000
1,000,000

WO O =D

Tolerance Color Code Values

Gold 57,

7-46

Silver 109

No Color 207
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Figure 7-22—Motor Generator Sets Schematic Diagrams
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Figure 7-35—Connection Diagram of Modulator Unit, on Transmitter
Types €CG-52214, CG-52215, and CG-52216
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NAVSHIPS 900,210

w[gowr\uzcﬂon DESCRIPTION
— #16 AWG, BLACK, RUBBER INSULATION,
G.E. SPEC. K-7872345 PT-2
CHL #16 AWG, BLUE, RUBBER INSULATICN,
G.E. SPEC. K-7872345 PT-6
GBR #16 AWG, BROWN, RUBBER INSULATION,
G.E.SPEC. K-7872345 PT-3 .
B #16 AWG, GREEN, RUBBER INSULATION,
G.E. SPEC. K-7872345 PT-5
o #16 AWG, ORANGE,RUBBER INSULATION,
c G.E.SPEC. K-7872345 PT-|
COBK #/6 AWG, ORANGE/BLACK, RUBBER INSULATION,
G.E. SPEC. K-7872345 PT-7
#|6 AWG, ORANGE /BLUE, RUBBER INSULATION,
coBL G.E. SPEC. K-7872345 PT-9
_— #16 AWG, ORANGE/GREEN, RUBBER INSULATIOH,
G.E. SPEC. K-7872345 PT-10
R ¥16 AWG, RED, RUBBER INSULATION,
G.E. SPEC. K-7872345 PT4
— #16 AWG, RED/BLACK, RUBBER INSULATION,
G.E. SPEC. K-7872345 PT-8
DB 040" DIA. COPPER WIRE TINNED
DC 063" DIA. COPPER WIRE TINNED
11 M n OR
UNMARKED |UNIT PIECE OF APPARATUS
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‘BOTTOM VIEW-
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NOTE FOR TCK-4 AND AC MODELS OF TCK-3:

OMIT WIRE (CO.) FROM TBH-2, AND
AbD WIRE( BK) FROM KI5i-2
To c152-

NOTE FOR DC MODELS OF TCK-33

o

MAKE CONNECTIONS AS SHOWN ON DIAGRAM.

NAVSHIPS 900,210

CBK

Section 7

— e

A Al
GE. SPEC. K-7872343 PT-2

cBL

%16 AWG, BLUE, RUBBER INSULATION,

GE SPEC. K-7872345 PT-6
- 16 AWG, BROWN, RUBBER (NSULATION,
GE SPEC. K-7872348 PT-3
o #16 AWG, GREEN, RUBBER INSULATION,
G.E. SPEC. K-78T2343 PT-5
o #1G AWG, ORANGE, RUBBER INSULATION,
GE SPEC_K-7872348 PT-I
coBK | 16 AWG, ORANGE/BLACK, RUBBER INSULATION,
GE SPEC K7672345PT7 |
- 16 AWG, ORANGE /BLUE, mn TNSULATION,
COBL - |GE SPEC. K-7872348 PT:
coe [#1E s, onmsyca:zu TNSOLATION,
GE SPEC K-7872343 PT-10
#16 AWG, RED, RUBBER IN
R GE_SPEC. K-7872345 PT4 o
REx|*16 AW, vt"w'eL_ﬁﬁR_—ai,—Acx TNSULATI
G.E. SPEG. K-7872345 PT-8
08 040" DIA.__GOPPER_WIRE TINNED
DC 063" DIA. COPPER WIRE TINNED
UNMABRED |UN'T PIECE OF APPARATUS

Figure 7-36—Connection Diagram of Modulator Unit on Transmitter Types

ORIGINAL

CG-52214A, CG-52215A, and CG-52216A

7-77 and 7-78
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I
|
cBK
| 3
H ] [EORNECTION RIPTION
po— 3 AU w
G.E.SPEC. K-T872345 PT 2
®i6 AWG, BLUE, RUBBER INSULATION,
oo GE.SPEC. K-7872343 PT 6
p W35 AWG, BROWN , RUBBER INSULATION,
) : GE.SPEC. K-7872343 PT. 3
Tl ce 416 AWG, GREEN , RUBBER INSUL ATION ,
el G.E. SPEC. K-7872345 PT. 8
cBK " wisi ) c6 o 16 AWG, ORANGE ,RUBBER INSULATION,
< ~ G.E.SPEC. K~7T872345 PT |
" e ™ . ACK, R
E.SPEC. K-7872348 PT. 7
d COBL 16 AWG, ORANGE/BLUE, RUBBER INSULATION,
H GE. SPEC. K-7872345 FT.-9
516 AWG. ORANGE /GREEN, INSULATION,
| . 3 o5 GE. SPEC. K-7872345 PT. IO
H-8 H-9 o %16 A . INSULATION,
ﬁ-) (F 6 '_T_sz'T‘ GE SPEC. K-7872345 PT4
N \Vj N— _>_.) : v CRBK ! : L
RIGA G.E. SPEC. K-7872343 PT.8
9 6 | B []] 040" DIA. COPPER WIRE TINNED
g) 2 , | DC 063" DIA. COPPER WIRE TINNED
] - ul m
2 : g TISI ASRep |UMT PIECE OF APPARTUS
ts & ° |
EAID
1
M= 1
l || RIST .
&
[\, ]
- "‘!'?

BOTTOM  VIEW
SIDES FOLDED OUT

Figure 7-37—Connection Diagram of M?dulafor Unit on Transmitter Type CG-52345
ORIGINAL 7-79 and 7-80
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[%GZE‘A; b ‘ .2 J 55 COBKy ! 12
H i i . 1 p— ﬂ_.. -
'\@I \\(_ VI 36 _E i sll4 1
HOG [ —
TOP VIEW
WIRE_TABLE
CONNECTION DESCRIPTION
— 16 AWG, S TRANDED, 1/32" RUBBER INSULATION, BLACK
, LAGQUERED BRAID, 0.D.-.135" G.E.SPEC. K-7872345 P2
cG HE [6AWG, STRANDED, |/32"RUBBER INSULATION, GREEN
LACQUERED BRAIDD-/35" G.E SPEC. K-7872345 P5
cOBK  [H!6 AWG STRANDED, I/ 32" RUBBER INSULATION, ORANGE/BLAGK
LACQUERED BRAID,0D"135" G.E. SPEC.K-7872345 P7
cOG #I6AWG, STRANDED, /32" RUBBER INSULATION,ORANGE /GREEN
ngouéneo BRAID.0.D.-.135"GE.SPEC. K-7872345 PIO
DB 040" DIA. GOPPER WIRE TINNED
o c\"jz DG .063"™ DIA._GOPPER WIRE TINNED
204 ; % 22 ANG, CELLULOSE AGETATE BRAID, WHITE WITH BLACK
enoa L7 S HBK | TRAGER,'GE. SPEC. K-7875044 P2
{Rz08 HBL | * 22 AWG, CELLULOSE AGCETATE BRAID, WHITE WITH BLUE
= TRACER, G.E. SPEC. K-7875044 P6
HBR W 22 AWG, CELLULOSE ACETATE BRAID,WHITE WITH BROWN
0B, TRAGER, G.E. SPEC. K-7875044 P3
= B # 22 AW, GELLULOSE ACETATE BRAID,WHITE WITH GREEN
TRAGER, GE.SPEC. K-7875044 P5
HO 3 22 AWG, GELLULOSE AGETATE BRAID,WHITE WITH ORANGE
TRACER, G.E. SPEC. K-7875044 PI

HOBK # 22 AWG,CELLULOSE ACETATE BRAID,WITH ONE ORANGE AND

ONE BLACK TRACER, GE. SPEC. K-7875044 P7
Hoe | 22 AWG, GELLULO ) GE AND
ONE GREEN TRACER, G.E. SPEC. K-7875044 PIO

oR # 22 AWG, )
TRACER, G.E. SPEC. K- 7875044 P4

€77
HRBK  |"ONE BLALK TRACER.G.E.SPEC. K-7875044 P8

HRBL 4 22 AWG, CELLULOSE ACETATE BRAID WITH ONE RED AND
ONE BLUE TRACER. G E SPEC. K7875044 P9

BOTTOM VIEW WITH
SIDES FOLDED OUT

. WIRE TABLE (CONT 'D}

GONNECTION DESGRIPTION
(6 AWG, STRANDED, 1/64" RUBBER INSULATION,
NG GREEN LACQUERED BRAID, TINNED GOPPER BRAID

SHIELD OVERALL.OD.-I55" GE.SPEC. K7876933 PT-|
UNMARKED | UNIT PIECE OF APPARATUS

Figure 7-38—Connection Diagram of C.F.I. Unit on Transmitter
Types CG-52214, CG-52215, and CG-52216

ORIGINAL 7-81 and 7-82
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. My |
87 ' MR L:l.sq HOBK '
- i (M .
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r J'tlr’ W : 8 V20! .
i i O)ma
| o2t l W)
= e e
- COBK, |
. L — 55 . d
e e
HOG, — -
TOP VIEW N
WIRE TABLE
CONNECTION DESCRPTION
R #I6AWG STRANDED, 732" RUBPER INSULATION, BLAGK
| LACQUERED BRAID, 0.0-.135" G.E.SPEC. K-7872345 P2
Hk I6AWG, STRANDED, I/32"RUBBER INSULATION, GREEN
e . CAGQURRED BRAID DD 35 G B SPEG K787 D babrEn
GOBK  [*6AWG, STRANDED, I/32" RUBBER INSULATION, ORANGE/BLACK
LACQUERED BRAID, 0D~ 135" G.E, SPEC. K-7872345 P7
4IGAWG, STRANDED, 1/ 32" RUBBER INSULATION, ORANGE /GREEN
co6 LALOUERED BRAIDO D et .SPEC. K-7872345 PIO ‘
"‘QB_Dc %‘&m '

HBK 22 AWG, éELLULOSE ACETATE BRAID, WHITE WITH BLACK
TRAGER, GE. SPEC. K-7875044 P2
|

® 22 AWG, CEL ACETATE :

TRACER, G.E. SPEC. K-7875044 P6

HBR » s ) 1
TRACER, GE.SPEG K-7875044 P3 -

NG * 22 AWG, CELLULOSE ACETATE BRAID, WHITE WITH GREEN
TRACER, GE.SPEC. K-7875044 P5

HBL

HO

¥ 22 ANG, CELLULOSE ACETATE BRAID,WHITE WITH ORANGE |
49 ;I'FRA .E SPEC. K-7875044 P|
q N6 G, A \WITH
27 — 3 . . . HOBK  |oNE BLACK TRAGER, GE SPEC. K-7875044 P7
33 . % 22 AW
(e sl = Jeor AR 3677 : Hog GREEN GE. SPEC. K-7873044 PIO
L..:Hz ﬂ&m ﬂl : HR TRAGER, .E. SPEC. K-7875044 P4
X i -.t N i * zﬂwtm
: b ¥ @\ 2)—39-HBKy L : HRBK  |"oN TRAGER. G.E_SPEC. K-T875044 P8
L _J 38 Hey |/ o8, | - HRBL  |* 22 ANG, CELLULOSE ACETATE BRAID WITH ONE RED AND .
i — 4 3+ ONE BLUE TRACER. G E SPEC. K-7875044 P9
8

BOTTOM VIEW WITH
SIDES FOLDED OUT

WIRE TABLE (CONT 'D)

ICONNECTION DESGRIPTION
#16 ANG, STRANDED, I/64" RUBBER INSULATION,
NG GREEN LACQUERED BRAID, TINNED COPPER BRAID

SHIELD OVERALL. 00.'.!55‘ GE.SPEC K'7876933 PT-|

UNMARKED | UNIT PIECE OF APPARATUS

Figure 7-39—Connection Diagram of C.F.l. Unit on Transmitter
Types CG-52214A, CG-52215A, CG-52216A, and CG-52299

ORIGINAL - _ 7-83 and 7-84
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2 IO/’ | HOG
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BOTTOM VIEW WITH
SIDES FOLDED OUT

WIRE TABLE (CONT'D)

(GONNECTION

DESCRIPTION

%16 ANG, STRANDED, I/64° RUBBER INSULATION,
NG GREEN LACQUERED BRAID, TINNED COPPER BRAID
SHIELD OVERALL.QD.-I55" GE. SPEC K-7876933 PT-I

UNMARKED | UNIT PIECE OF APPARATUS

TOP VIEW

WIRE TABLE

CONNECTION

GBK

DESCRIPTION

#16 AWG STRANDED, /32" RUBBER INSULATION, BLACK
LAGQUERED BRAID,0.0.-.135 G E.SPEC. K-7872345 P2

HE 16AWG, STRANDED, /32 "RUBBER INSULATION, GREEN

vs LAGQUERED BRAID,QD-I35" G.E. SPEC. K-787 2345 P5

COBK 416 AWG, STRANDED, I/32" RUBBER INSULATION, ORANGE/BLACK
LACQUERED BRAID, 0D-135" G.E. SPEC. K-7872345 P7

. H4:16AWG, STRANDED, /32" RUBBER INSULATION, ORANGE /GREEN

| CO LACQUERED BRAID,0.D.-.135" GE.SPEC_K-7872345 PIO

DB 40" DIA._GOPPER WIR

DG : DIA._GOPPER Wi INN

HEK # 22 AWG, CELLULOSE ACETATE BRAID, WHITE WITH BLACK
TRACER, G.E. SPEC. K-7875044 P2

HBL ® 22 AWG, CELLULDSE ACETATE BRAID, WHITE WITH BLUE |
TRACGER, G.E. SPEC. K-7875044 P6

HBR * g BRAD, iTH
TRAGER, GE. SPEG K-7875044 P3

WG # 22 AWG, CELLULOSE ACETATE BRAID,WHITE WITH GREEN
TRACER, GE.SPEC. K-7875044 P5

HO # 22 ANG, GELLULOSE ACE TATE DRAID,WHITE WITH ORANGE
TRACER, GE.SPEC. K-7875044 P|

HOBK #* G,CEL.LULOSE AGETATE BRAID,WITH ONE ORANGE AND |
JONE BLACK TRACER, GE. SPEC. K-7875044 P7T

HOG * 22 Aweﬁ
ONE GREEN TRACER_ G.E. SPEC. K-7875044 PIO
* y

HR TRAGER, 6.E. SPEC. K-7875044 P4

HRBK  [Hh&
ONE BLALK TRACER. G.E SPEC. K-7875044 P8.

HRBL | ¥ 22 AWG, CELLULOSE ACETATE BRAID WITH ONE RED AND

ONE BLUE TRAGER. G.E SPEC. K-7875044 P9

Figure 7-40—Connection Diagram of C.F.lT Unit on Transmitter Type CG-52345

ORIGINAL

7-85 and 7-86
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= CONNECTION DESCRIPTION D &% & ba s los T84
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| ol coL | #6AWG, STRANDED, BER INSULATION, BLUE L ‘ Core e
. ! y : BRAID,0D -.135" GE DWG. K-7872345 P6 :
: i i ¥16 4G STRANDED, 44" RUBBER INSUL ATION, BROWN L ACGUERED
cl02 De GBR BRAID, 0.D.- 135" G.E. DWG. K-7872345 P3
i 4= . g #16 AWG, STRANDED, /64 RUBBER INSULATION,GREEN LACQUERED
L : ' ) ig abe STRANDED, /64" RUBBER INSULATION ORANGE LACGUERED
5 co
; i o : 10,0.0.-135 G.E. OWG.K- 7672345 P
o b= RO coBK 4!6AWG STRANDED, 1/64" RYBBER INSLLATION ORANGE / BLACK
- === &) LAGQUERED BRAID,A0.-.135 GE. DWG. K-7872345 P7
R et Iy R 78LU
S m—1 coL | YIGANSITRANDERYCS BURRERISH-ATIBL SEalce /BLUE
i it pe 4 ¥I6 AWG, STRANDED, /64 RUBBER INSULATION ORANGE/G
€06
N T\ . i ACQUERED BRAID.OD- DW
5 -- --—3v" CR # 16 AWG, STRANDED, | /64" RUBE
: "#16 AWG STRANDED, /64" RUBBER INSULATION RED /BLACK
; GRBK LACQUERED BRAID,OD. - 135"G.E.DWG. K-7872345 P8
NOTE:FOR 230 V.D-C OPERATION GHANGE DB ~.040"DIA. TINNED COPPER WIRE.
FLEXIBLE WIRE LINK FROM TB4-5 DC 001" DIA. TINNED COPPER WIRE.
3 f23 5, TO RUN FROM TB4-5 oD "080"DIA. TINNED COPPER WIRE.
UNMAGRED | UNIT PIEGE OF APPARATUS

Figure 7-41—Connection Diagram of M-O Unit on Transmitter
Types CG-52214, CG-52215, CG-52214A, and CG-52215A

ORIGINAL 7-87 and 7-88
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PLAN VIEW
CONNEGTION DESGRIPTION
A .010" X 1/2" COPPER STRIP, TINNED |
CBK mmmmsﬂﬁwmmzﬁr—
BRAID,J.D.- 135 GE. DWG. K-7872345 P2 ]
FaL #16 AWG, STRANDED, 1464 RUBBER INSULATION, BLUE LAGQUERED
BRAID,0.D -.135" G.E. DWG. K-7872345 P6
R ¥16 AWG,STRANDED, 1464 RUBBER INSULATION,BROWN LACQUERED
8l .BRAID, 0'D.-i35' G.E.DWG. K-7872345 P3
6 '#RlsAWG,STRANQED,lM"RlBBER INSULATION GREEN LACQUERED
Al . ¥
co #16 AWG,STRANDED, 1/64" RUBBER INSULATION,ORANGE | ACQUERED
BRAID,O. D.~135'"G.E. DWG.K- 7872345 P!
416AWG, STRANDED, 1/64" RIBBER INSULATION ORANGE/BLACK
coBK L ACRUERE D BRAD b 3N GE W KT8 12340 BT
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O4q

Figure 7-42—Connection Diagram of M-O Unit of Transmitter Types CG-52216 and CG-52216A
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Figure 7-43—Connection Diagram of M-O Unit on Transmitter Type CG-52299
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Figure 7-44—Connection Diaaram of M-O Unit on Transmitier Type CG-52345
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Figure 7-46—Connection Diagram of High Voltage Unit on Rectifier, Type €G-20219
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Figure 7-47-——Connection Diagram of Low Voltage Unit on Rectifier, Type CG-20219
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MOTOR DESCRIPTION OF OPERATION
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TF

TR——__-——
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CONTACTOR, THEREBY STOPPING THE MOTOR.
= THE MOTOR WILL RESTART WHEN OL IS RE-

KNIFE . SET BY HAND.
SWITCH

CF

Figure 7-50—Connection Diagram of Type €G-21629, A-C Magnetic Controller
ORIGINAL o 7-105 and 7-106
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| . \
MOTOR GCONTROLLER (POWER SYMBOLS) MOTOR CONTROLLER (WIRING DIAGRAM)
L+ L2-
LI+ L2- CR5230- B26 BACK VIEW
3A T oL
) qReS"C"R3
SHUNT 3A . s | J8
<f f FIELD . ’/‘ RES. ° _.L .{
AN\ "c
o? TIO -
FLD FLD i | . 12 s
- , ONTROL 3
FUSES B Iy
4 S
2 & 2
CONTROL GONTROLF
FUSE FUSE
10 AMP 10 AMP.
L] 13
I 4 10 06
CONTROL 15 1s Ed I Le2
OL ) zw' . -E l ]
ot—e 11 ] il
Pl |3[ I 13 4 R
3 8 E
1) o S.
4 10
LEII 160 onms LE2 160 oums 630 OHMS
¢-—{ F3RES C" RES."C p [RES. D" | b
Fa
J 3A 5p3  © P2] .
NOMENGLAT URE
LEI-IA-LINE AND AGGELERATING RELAY S }7 B34 4 P3
(1A IS TIME CLOSING CONTACT) 1
LE2--- LINE CONTAGTOR i Al S2 P2
. OL-- THERMAL OVERLOAD RELAY (HAND RESET) L Pl
SERLES
Anuqomu) R\ES
Al TAg O »GUSTOMER"S
Fi START' 'STOP’
MOTOR CONTROLLER (RADIO SYMBOLS ) _ SHUNT FLD, SWITCH
LI+ L2 -
DESCRIPTION OF OPERATION
SHUNT FIELD
R WITH L1 AND L2 CONNECTED TO THE SOURGE OF POWER, AND WITH THE
LINE SWITGH CLOSED , THE.CONTROLLER WILL OPERATE AS FOLLOWS:
|4 .
00— CLOSING THE CONTROL SWITGH WILL ENERGIZE THE COILS OF LINE
COMM LE2 GONTAGTORS LE2 AND LEI, THE CONTACTORS WILL CLOSE AND APPLY FULL
OVER LEI| STARTING gigip € VOLTAGE TO THE .MOTOR WITH THE STARTING RESISTOR IN SERIES WITH THE
LOAD RESISTANGE ARMATURE GIRGUIT. AFTER A DEFINITE ADJUSTABLE TIME, CONTAGT 1A
—0 — ON LEI WILL GLOSE AND SHORT CIRCUIT THE STARTING pssnsr_oaa PLAGING
b THE MOTOR AGROSS THE LINE . PROTECTIVE RESISTORS A AND * ARE
' rusc% INSERTED IN THE CONTAGTOR COIL GIRGUITS BY MEANS GF NORMALLY CLOSED
i * FIELD I | INTERLOCKS ON LEL AND LE2. AFTER 1A CLOSES, GONTAGT 416 WiLL .
Lo 4 — ™A ) 1 TIME GLOSE , ENERGIZING THE GIRCUIT- THROUGH' RESISTORS AND "D
() - | | AND THUS SUPPLYING POWER FOR THE TRANSMITTER KEYING CIRCUIT.
l — ey —_—— — _——
1 | IN CASE OF OVERLOAD , THE GONTACTS OF THE OVERLOAD RELAY, OL,
LEI | WILL OPEN AND DE-ENERGIZE THE LINE CONTACTORS, STOPPING THE MOTOR
! | AND DISGCONNECTING RESISTORS "C"AND “D°. THE MOTOR CANNOT BE
1A i RESTARTED BY THE CONTROL SWITCH UNTIL THE OVERLOAD RELAY HAS BEEN
; GONTROL I RESET BY HAND AT THE GONTROLLER.
|
| g \ SWITCH | IN CASE OF VOLTAGE FAILURE , THE LINE CONTACTORS WILL OPEN AND THE
l ol e oo } MOTOR WILL RESTART UPON RESTORATION OF NORMAL VOLTAGE UNLESS THE
| LE2 “A" oL CONTROL SWITCH HAS BEEN OPENED.
4 | THE MOTOR IS NORMALLY STOPPED BY OPENING THE CONTROL SWITCH.
| | | : 82-2I627 115V.D.C.
' -21628 230V.D.GC.
I e e e e et e
[ e T JV“YG!‘V‘\"——'T‘ AN Goeiezs —i
P40 160 O 1601 OP3 630 LY P2

Figure 7-51—Connection Diagram of Types CG-21627 and CG-21628
Magnetic Controllers
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MOTOR GONTROLLER

(POWER SYMBOLS)

MOTOR CONTROLLER (RADIO SYMBOLS) ‘

SHUNT FIELD
I
WAL
M "STARTIN ‘
" Re_slsrAN&
i . el
: SERIES S2
FUSE ! FIELD :FUSES
! | AU §

SWITCH

20

CG-211297
230 V.DC.

CONTROL

L2-

MOTOR CONTROLLER (WIRING DIAGRAM)

REAR VIEW OF DOOR FRONT VIEW

oy
M M

: Al
R2

' 3—ISTART
[ R
3150

RFLD. COMM. ARM.
IF USED) FELD

Fl
VWA
DESCRIPTION OF OPERATION
L %TH PQWE&gg’IE&:TEP’ﬂ-TO TEREISNALS Ll AND chlﬂ'?l-os
CE iA T ING Tﬁg AI L A ECTING TH
THE Uf€ Tlv'lloALL ARTING RE?S?ANCE ?N SERIES.

CELERATING TP AU IS ANICALLY CONNECTED THROUGH A TIME
DELAY MECHANISM TO THE OPERATING MEGCHANISM FOR THE MAIN
TIPS SO THAT AFTER A TIME INTERVAL,CONTACT AU WILL CLOSE %
SHORT CIRCUIT THE STARTING RESISTOR.

IN THE EVENT OF AN OVERLOAD ON THE MOTOR,OVERLOAD
RELAY OL WILL OPEN ITS CONTACTS AND DE-ENERGIZE THE LINE
CONTACTOR, THEREBY STOPPING THE MOTOR. THE MOTOR WILL RE-
START WHEN OL HAS BEEN RESET BY HAND.

IN THE EVENT OF VOLTAGE FAILURE, THE CONTACTOR WILL
OPEN AND THE MOTOR WILL STOP THE MOTOR WILL RESVART UPON
RETURN OF VOLTAGE UNI“ESS THE "START-STOP" SWITCH HAS BEEN
OPENED INTHE M

THE, MOTm IS NORMALLY STOPPED BY OPENING THE

"START'STOP SWITC

YAN INT ERLOCK 4'3 CLOSES WHEN M CLOSES AND SETS UP
THE KE EING CIRCUIT.

MERGENCY RUN MAY BE OBTAINED BY HOLDING THE RE-
SET BUTTON DEPRESSED.

ORIGINAL

Figure 7-52—Connection Diagram of Type CG-211297
Magnetic Controller
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C40l]

TIO!
(Tiom

AUDIO

P.A. TANK 8 ANTENNA
COUPLING COIL ASSEMBLY

UNIT

ORIGIMAL

Figure 7-53—Right-side View of Transmitter with Side Shield Removed
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c402

L0l —

POSITION
FOR FIXING
SHOCK MOUNT

Cl26
Li2e

TIOB
(TION

M.O. BLOWER
MOTOR

POWER
RESISTOR
RACK

OVERLOAD RELAY ]
8 FUSE
MOUNTING

TRANSMITTER
ANTENNA
POST

CFl UNIT

7-112

Figure 7-54—Left-side View of Transmitter with Side Shield Removed
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List of Manvfociurers

NAVSHIPS 900,210

TABLE 8-3

Saction 8

LIST OF MANUFACTURERS

VENDOR'S PREFIX
NUMBER | NUMBER MANUFACTURER ADDRESS
1 CMA P. R. Mallory & Company 1941 Thomas St., Indianapolis, Ind.
& CBZ Alleo-Bradley Compray 118 W, Greenfield Ave., Milwaukes, Wisc,
T CD Cornell-Dubilier Corp. 1000 Hamilton Blvd., So. Plainkeld, N. J.
8 CBN Central Radio Laboratory 200 E. Keefe Ave., Milwaukee, Wis.
10 CG General Electric Company 100 Woodlawn Ave., Pitrsfield, Mass.
12 CHC Hamarlund Mfg. Co., Inc. 424 W. 33cd 51, New York, N. Y,
16 CFW Sickles Mig. Co. Springfield, Mass.
19 CG General Electric Company Schenectady, New York
28 CIR International Resistance Corp. 401 N, Broad 5., Philadelphia, Pa.
43 CRC Radio Corp. of America Harrison, Mew Jersey
58 CER Erie Resistor Corp. 640 W, 12th 5¢., Erie, Pa.
9 CAD Ward Lenord Electric Co. 6 South 5t., Mt. Yernon, N. Y,
6% oG General Electric Co. West Lynn, Mass.
102 Allen Manufacturing 133 Sheldon St., Hartford, Cona.
106 CAS American Lava Corp. Cherokee Blvd. & Migr's Rd., Chautancogs, Tenn.
107 CPH American Phenolic Corp. 1250 W Van Buren 5t., Chicago, Ill.
108 CMH American Radio Hardware 476 Broadway, New York, N. Y.
109 Anti-Corrosive Metal Products, Inc. 50 River Rd., Castleton-on-Hudson, M. Y.
110 CHH Arrow, Hart & Hegeman Elec. Co. 102 Hawthorne 5t., Hartford, Coan.
113 CTB The Bristol Company 117 Bristol Rd., Waterbury, Conn.
116 Canfield Rubber Company 708 Richard 5¢., Bridgeport, Conn.
117 CMG Cinch Mig. Company 2339 West Yan Buren 5t., Chicago, I1L.
137 G General Electric Co, 128% Boston Ave., Bridgeport, Conn,
138 oG General Electric Co. 1635 Broadway, Fort Wayne, Ind,
148 CBU Isolantite Incorporated 343 Courtland 5t., Belleville, M. J.
151 cjc Howard B. Jones Company 2300 Wabansia Ave, Chicago, IIl
153 CLF Lirtelfuse, Inc. 4765 Ravenswood Ave., Chicago, IlI.
168 Cs] Stupakoff Ceramic & Mfg. Co. Hillview Ave., Latrobe, Pa.
184 C. B. Rogers Daabury, Conn.
189 Ucinite Company Forestville, Conn.
i9i Insolating Fabricators 12 East 12th 5., New York, N. Y,
31% CGT Trumbell Electric Plainville, Conn.
320 Shakeproof Lockwasher, Inc. 2573 N. Keeler Ave., Chicaga, 111
525 Wallace Barnes Co, 100 Wallace 5t., Bristol, Conn,
326 Flastic Stop Nut Co. 2321 Vauxhall Rd., Union, N. ),
337 Tropper Brass Turning Co. 103 Moet St., New York, N. Y.
344 American Automatic Elec. Sales L031 W, Van Buren 5i., Chicago, IIL
358 CE] E. F. Johnson Waseca, Minn.
370 Goodell Company Aatrim, N. H.
im I. D. Watchcase Company 121 Varick 5t., N. Y.
376 New Brisiol, Conn.
383 Weidlich Brothers Connecticut Ave,, Bridgeport, Conn.
392 Shakeproof, Inc, 41 Park Fow, New York, N. Y.
403 Osthy & Barton 118 Richmond St., Providence, B, L.
412 Great Eastern Brass Co, 36~34dch St Long Island City, N. Y.
438 American Felt Co. 315 Fourth Ave., New York, N. Y.
459 Novelty Tool Co. Leaox St., Devon, Conn.
465 CEZ Electronics Mechanics Co. 85 Hazel 5., Patterson, N. .
467 ‘Teckna Plastics 788 Union 5t., Brooklyn, N. Y.
489 CG General Electric Co. Philadelphis, Pa.
490 CG General Electric Co. Bloomfield, M. J.
491 CPT Precision Therometer & Instrament Co. Philadelphin, Pa.
492 CS0 The States Co. Hartford, Conn.
493 CcCo Carborundum Co. (Globar Div.) Miagara Falls, M, Y.
493 CG General Eleciric River Works Lynn, Mass.
497 CRI Taylor-Instrument Co. 38 Amesr 5., Rochester, N. Y.
505 Bernard Products 794 East 140th'5e., New York, N. Y.
513 MNarional Radio Products Malden, Mass.
531 J. B. Waterfield Actleboro, Mass.
336 Irvington Varnish & Insulator Co. Irvington, M. J.
176 Charles E. Crofoot Co. 60 Central St., So. Enston, Mass,
583 The Felters Co., Inc. 214 50. 5t., Boston, Mass.
588 Western Felt Waorlks 4029 Ogden Ave., Chicago, T11.
&27 Continental Pelr Co. New York, N. Y.
629 CRY C. P. Clare Co. 4719 Sunnyside Ave., Chicago, Il
631 G. Schwolsky Hartford, Conn,
632 American Machine & Foundry Co. 5522 2nd Ave., Brooklyn, N. Y.
G660 Breeze Corp. Newark, N. J.
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