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GUARANTEE: 2 YEARS’, 1 YEAR SERVICE

The equipment, including all parts and spare parts, except vacuum
tubes, shall be guaranteed for a service period of one year with the under-
standing that, as a condition of this contract, all items found to be defective
as to design, material, workmanship, or manufacture shall be replaced
without delay and at no expense to the Government, provided that such
guarantee and agreement shall not obligate the contractor to make replace-
ment of defective material unless the failure, exclusive of normal shelf life
deterioration, occurs within a period of two years from the date of delivery
of the equipment to and acceptance by the Government, and provided
further, that if any part or parts (except vacuum tubes) fail in service or
are found defective in ten per cent (10% ) or more, but not less than two,
of the total number of equipments furnished under the contract, such part
or parts, whether supplied in the equipment or as spares, shall be con-
clusively presumed to be of defective design, and as a condition of contract
subject to one-hundred per cent (100%) replacement of all similar units
supplied on subject contract by suitable redesigned replacements. Failure
due to poor workmanship while not necassarily indicating poor design, will
be considered in the same category as failure due to poor design. Rede-
signed replacements which will assure proper operation of the equipment
shall be supplied promptly, transportation paid, to the Naval activities
using such equipment, upon receipt of proper notice and without cost to
the Government. All defective parts originally furnished under contract
shall be held subject to rejection and return to the contractor.

This period of two years and the service period of one year shall not include
any portion of the time that the equipment fails to give satisfactory performance
due to defective items and the necessity for replacement thereof, and provided
further, that any replacement part shall be guaranteed to give one year of satis-
factory service.
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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 31 (mimeographed form) of the Manual of Engineer-
ing Instructions, or Bureau of Ships Radio and Sound Bulletin Number 7,
dated July 1, 1942, or superseding instructions.

Contract NXs-491 Contract Dated 9 May 1942

Serial Number of Equipment

Date of Acceptance by the Navy.

Date of Delivery to Contract Destination

Date of Completion of Installation

Date Placed in Service__

Blank spaces in this book shall be filled in at time of installation.
Operating personnel shall also mark the “date placed in service” on the
date plate located below the model nameplate on the equipment, using suit-
able methods and care to avoid damaging the equipment.

All requests or requisitions for replacement material should include
complete descriptive data covering the part desired, in the following form:

1. Name of part desired.

2. Navy Type number (if assigned) (including prefix and suffix
as applicable).

3. Model designation (including suffix) of equipment in which
used.

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

5. Symbol designation of part.

6. (a) Navy Drawing Number.
(b) Manufacturer’s Drawing Number.

7. Rating or other descriptive data.
8. Commercial designation.
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WARNING

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF
HIGH VOLTAGES WHICH ARE DANGEROUS TO LIFE. OPERATING
PERSONNEL MUST AT ALL TIMES OBSERVE ALL SAFETY REGU-
LATIONS. DO NOT CHANGE TUBES OR MAKE ADJUSTMENTS IN-
SIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY ON. DO NOT
DEPEND UPON DOOR SWITCHES OR INTERLOCKS FOR PROTEC-
TION BUT ALWAYS SHUT DOWN MOTOR GENERATORS OR OTHER
ASSOCIATED POWER EQUIPMENT AND OPEN MAIN SWITCH IN
POWER SUPPLY CIRCUIT. UNDER CERTAIN CONDITIONS DAN-
GEROUS POTENTIALS MAY EXIST IN CIRCUITS WITH POWER
CONTROLS IN THE OFF POSITION DUE TO CHARGES RETAINED
BY CAPACITORS, ETC. TO AVOID CASUALTIES ALWAYS DIS-
CHARGE AND GROUND CIRCUITS PRIOR TO TOUCHING THEM.
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WARNING

Since the use of high voltages which are dangerous to human life is
necessary to the successful operation of the radio transmitting equipment
covered by these instructions, certain reasonable precautionary measures
must be carefully observed by the operating personnel during the adjust-
ment and operation of the equipment.

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

It should be borne in mind that interlocks are provided only on normal
access doors on certain major units and therefore side, back or top screens,
commutator covers, if removed, will not cause 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 AWAY FROM LIVE CIRCUITS

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

DON'T SERVICE OR ADJUST 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 render-
ing aid.

DON'T TAMPER WITH INTERLOCKS

Under no circumstances should any access gate, door or safety inter-
lock switch be removed, short circuited, or tampered with in any way, nor
should reliance be placed upon the interlock switches for removing voltages
from the equipment. '

“THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL
IS DIRECTED TO CHAPTER 67 OF BUREAU OF SHIPS MANUAL OR
SUPERSEDING INSTRUCTIONS ON THE SUBJECT OF ‘RADIO—
SAFETY PRECAUTIONS TO BE OBSERVED’.”

X



personnel engaged in the installation, operation

and maintenance of this equipment or similar

equipment is urged to become familiar with

the following rules both in theory and in the

practical application thereof. it is the duty of

every radioman to be prepared to give adequate

first aid and thereby prevent avoidable loss of

life. your own life may depend on this.

electric shock first-and treatment

Regard eclectrical apparatus generally, and es-
pecially all current-carrying parts, as dangerous,
irrespective of voltage. Exercise great care in hand-
ling, and avoid broad contacts such as are made
by standing on a metal deck or in water. Danger-
ous contact may result through lessened resistance
when the skin and clothing are wet with perspira-
tion. Contact with damp metal surfaces—decks,
bulkheads, guns, machinery—may allow the cur-
rent to ground through the moist skin and body.
Electric shock is due to current passing through
the body
the voltage. A pressure as low as 110 volts has
caused death. Current passing through the body
in the region of the heart is especially dangerous.
In using electric breast drills avoid the possibility
of a ground. Usually electric shock does not kill
instantly. Life can often be saved even though
breathing has stopped.

1. Free the victim from the circuit immediately
—Use a dry nonconductor (rubber gloves, clothing,
rope, board) to move either the victim or the wire.
Beware of using metal or moist material. Shut off

current actually passing—irrespective of

xi

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

2. Autend instantly to the victim’s breathing—
Begin resuscitation at once on the spot. Do not
stop to loosen clothing: every moment counts.

resuscitalion by the prone pressure

method of artificial respiration for

gas asphyxiation, electric shock and
drowning

Waste no time. When the patient is removed
from the water, gas, smoke, or electric contact, get
to work at once with your own hands. Send for the
medical officer or nearest physician. No reliance
should be placed upon any special mechanical
apparatus, as it is frequently out of order and often
is not available when most needed. The patient’s
mouth should be cleared of any obstruction such
as chewing gum or tobacco, false teeth, or mucus,
so that there is no interference with the entrance
and escape of air.




: oto

lLay the patient on his belly, one arm ex-
tended direetly overhead. the other arm
hent at elbow and with the face turned
outward and resting on hand and forearm,

<o that the nose and mouth are free for
hreathing, (See Inset fig. 1)

Kneel straddling over the patient’s thighs

with your knees placed at such a distance

from the hip bones as will allow you to

assume the position shown in Figure 1.
Place the palms of the hands on the small
of the back with fingers resting on the ribs.
the little finger just touching the lowest rib.
with the thumb and fingers in a natural
position, and the tips of the fingers just out
of sight. (See fig. 1.)

slowly, so that the weight of your body
is gradually brought to bear upon the
patient. The shoulder should be directly
over the heel of the hand at the end of the
forward swing. (See fig. 2.) Do not bend
vour elbows. This operation should take

s 3 With arms held straight, swing forward

about two seconds.

second movement

Now immediately swing backward, so as
to remove the pressure completely. (See
fig. 3.}

After two seconds. swing forward again.
Thus repeat deliberately twelve to fifteen
times a minute the double movement of
compression and release, a complete res-

piration in four or five scconds.

Xil



Continue artificial respiration without inter-
(; ruption until natural breathing is restored. Do
not get discouraged at the slow results that
sometimes happen when resuscitating the ap-
parently drowned. Efforts often have to be con-
tinued a long time before signs of life are apparent.
Do not discontinue the efforts until certain that all
chance is lost. Sometimes, even after several hours

work, recovery takes place.

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

patient is fully conscious.

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

at rest.

practice in the performance

Resuscitation should be carried on at the near-
9 est possible point to where the patient received
his injuries. As a general rule he should not
be moved from this point until he is breathing
normally of his own volition and then moved only
in a lying position. Should it he necessary, due to
extreme weather condition, etc., to move the pa-
tient before he is breathing normally, resuscitation
should be carried on during the time that he is

being moved.

A brief return of natural respiration is not
10 a certain indication for stopping the resusci-
tation. Not infrequently the patient, after a
temporary recovery of respiration, stops
breathing again. The patient must be watched, and
if natural breathing stops, artificial respiration

should be resumed at onece.

In carrying out resuscitation it may be neces-
ll sary to change the operator. This change

must be made without losing the rhythm of

respiration. The relief operator should kneel
behind the one giving the artificial respiration and
at the end of the movement, the operator crawls
forward while the relief takes his place. By this
procedure no confusion results at the time of

change of operator anda regularrhythm iskept ap.

of artificial respiration on a

voluntary subject should be obtained by everyone

xiii




I GENERAL DESCRIPTION

NAVY TYPE COL-47370
ANTENNA LOADING COIL

NAVY TYPE -52286
RADIO TRANSMITTER

NAVY TYPE
COL-23410
REMOTE CONTROL
UNIT

COLLINS
TYPE 65X~-9
CABLE

NAVY TYPE
CcOL-481628
SHUNT CAPACITOR

COLLINS
TYPE 65X-10

NAVY TYPE CABLE

COL-21tt101
MOTOR GENERATOR-
RECTIFIER UNIT

Fig. 1 Complete TCZ Equipment
Navy Type COL-211101 Power Unit Shown
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GENERAL DESCRIPTION
1.1. EQUIPMENT
1.1.1, Main Components

1.1.1.1. The Navy Model TCZ Series Radio Transmitting Equipment covered by these in-
structions consists of the Transmitter Unit, an Antenna Load Coil Unit, a Control Unit,
a Power Supply Unit, an Antenna Shunt Capacitor, and the necessary power and control
cables. The Power Supply Unit may be either of two models, a motor generator-rectifier
power unit designed to operate from a 115 volt 50/60 cps power source or a dynamotor
power unit designed to operate from a 115 volt d-c¢ power source.

The units which constitute the complete Model TCZ Equipment, with overall dimensions
and weights of all major items, are tabulated and appear on pages 2 and 3.

1.1.1.2. The accessories necessary to complete the installation but not supplied with the
equipment on the contract are listed below:

1. Mierophone—Carbon of 40 ohms Internal Resistance or Dynamic of 200 ohms Internal
Resistance for RED coded circuit per Navy Specifications RE8944A.
(a) Cord—3 Conductor, Shielded
(b) Cord Plug—3 Circuit, Tip 3{4” Dia. and 134{¢” Long.

2. Telegraph Key—Any Type
(a) Key Cord—2 Conductor
(b) Cord Plug—2 Circuit, Tip 344” Dia. and 1344” Long.

3. Headphones—500 ohm Impedance
(a) Cord Plug—2 Circuit, Tip 14” Dia. and 134.” Long.

1.1.2. Tube Complement

Symbol Type
Designation Number Quantity Circuit Function
V1ol 837 1 High Frequency Oscillator
V102 1625 1 1st Multiplier
V103 1625 1 2nd Multiplier
V104 813 1 Power Amplifier
V105 811 1 Modulator
V106 811 1 Modulator
VZ201 128J7 1 1st Audio Amplifier
V202 6V6GT 1 Audio Driver
V203 6V6GT 1 Sidetone Amplifier
V301 128J7 1 Calibration Oscillator
V302 128J7 1 MCW Oscillator
V401 1625 1 Low Frequency Oscillator
V1801 866/866A 1 L.V. Rectifier
V1802 866/866A 1 L.V. Rectifier
V1803 366/366A 1 H.V. Rectifier
V1804 866,/866A 1 H.V. Rectifier




EQUIPMENT FOR AC OPERATION

Name of Unit

Radio Transmitter

Motor Generator-
Rectifier Power Unit
Remcte Contrel Unit

Antenna Loading Coil
(300-600 ke)

Antenna Shunt
Capacitor

Control Cable (Trans-
mitter to Power Unit)

Power Cable (Trans-
mitter to Power Unit)

Load Coil Cable (Trans-
mitter to Load Coil)

Remote Control Cable
(Remote Unit to
Power Unit)

Instruetion Books (2)

CFI Crystal (200 ke)

Spare Parts

Collins
Type
Number

314N-2
180H-3
195D-1
65X-7
65X-8
65X-9

65X-10

OVERALL DIMENSIONS

(Height, Width, Depth)

(Inches)
T New | I o
Type Crated Uncrated
Designation
COL-52286 | 2022%84  |10%x23-9/16x13%
COL-211101 28x31x34 29-7/16x23-7/16x2014
COL-23410 |} 134x9-31/32x6-9/16
COL-47370 10-7/832x1834x10%4
COL-481628 3 74xbx4 14
e 10.5'" long
o e —| 0 20%31%35 10.5"" long
e — 10’ long
e 10’ long
————————————————— — 11x814x1
-40127 214x1-5/16
— 15x19x35 —

Volume Weight
(Cubic Feet) (Pounds)
S I B
Crated Uncrated Crated Unecrated
8.65 1.95 185 66.0
17.0 8.5 445 320.0
| 175 ] 8.0
1.2 \ 14.5
0.045 1.6
12.6 e ee—| - 145
10.108
e 2 cz.
58 e e 142 10(‘)"“
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EQUIPMENT FOR DC OPERATION

OVERALL DIMENSIONS
(Height, Width, Depth) Volume Weight
(Inches) (Cubic Feet) (Pounds)
Collins Navy | |
Name of Unit Type Type Crated Uncrated Crated Uncrated Crated Unecrated
Number Designation

Radio Transmitter 17H-2 COL-52286 20x22x34 1034x23-9,/16x1314 8.65 1.95 135 66.0
Dynamotor Assembly  |413D-2 COL-211102 28x31x34 29-7/16x23-7/16x201¢ | 17.0 8.5 335 210.0

Power Unit
Remote Control Unit 314N-2 COL-23410 434{x9-31/32x6-9/16 175 3 : 8.0
Antenna Loading Coil  [180H-3 COL-47370 10-7/32x1834x1034 1.2 14 5

(300-600 ke) ' ‘
Antenna Shunt 195D-1 COL-481628 37(xbx4 g ; 0.045 1.6

Capacitor |
Contre! Cable (Trans- 165X-7 S — 10.5' long | e

mitter to Power Unit)
Power Cable (Trans- 65X-8 R — 10 5’ long e

mitter to Power Unit) -20x31x30 10.7 120
Load Coil Cable 656X-9 —— 10’ long e

(Transmitter to Load

Coil)
Remote Control Cable [65X-10 e 10’ leng B

(Remote Unit to

Power Unit)
Instruction Books (2) | — e 11x814x1 0.108
CFT Crystal (200 ke) e e 40127 214x1-5/16 J e 2 oz.
Spare Parts e — - i 15%19%35 | 5.8 ] 142 i 100

NOILJIdDSdd TVIANITD



GENERAL DESCRIPTION

1.2. GENERAL

1.2.1. The Model TCZ Series Radio Trans-
mitting Equipment has been designed for
installation aboard ship. Particular care has
been taken in the design to insure mechanical
construction that will withstand the vibra-
tion and shock incident to normal service.
All materials used in the construction of the
equipment are, insofar as practicable, resist-

b

ant to corrosion resulting from the chemical
action of a moist saline atmosphere.

Fig. 2 Type —52286 Transmitter

1.2.2. Sub-assembly type of construction has
been used extensively in the Type -52286
Transmitter. This type of construction facil-
itates the removal of component parts with-
out major disassembly of the unit. The
MCW-CF1, the Audio Amplifier, and the L-F
Oscillator Units are connected by multi-
terminal plugs to facilitate removal for serv-
icing. An effort has been made to make all

MULTIPLIER MCW-CFI
UNIT UNIT

L-F OSC. AUDIO AMP. H-F OSC.
UNIT UNIT UNIT

Fig. 3 Type -52286 Transmitter
Top View Open—Units in Place

components that may require replacement
easily accessible,

1.2.3. The Collins Autotune System has been
incorporated in the Model TCZ Series Equip-
ment to permit rapid frequency change. The
Autotune system is an electrically controlled
means of mechanically repositioning adjust-
able elements such as switches, variable in-
ductors and variable capacitors. The accu-
racy of repositioning is of a very high order
and is not seriously affected by wear, humid-
ity or temperature changes. - No tools are
necessary for the changing of the position of
any of the controls. Eleven Autotune posi-
tions are available, permitting transmission
on any one of eleven preset frequencies. Ten
of the frequencies are in the frequency range
2000 ke to 18,100 ke, and one is in the fre-
quency range 300 ke to 600 ke.

HIGH FREQUENCY
OSCILLATOR UNIT

MULTIPLIER
UNIT

LOW FREQUENCY
OSCILLATOR UNIT
AUDIO AMP g MCW-CFI

UNIT

Fig. 4 Type —52286 Transmitter
Top View Open—Units Removed

1.3. TYPES OF EMISSION

1.3.1. CW, MCW and VOICE modulated types
of emission are available with the TCZ equip-
ment. The audio system is capable of modu-
lating the ecarrier (100 watts nominal) at
least 90% for MCW or VOICE emission.
Keying speeds up to 30 words per minute
may be used when operating with CW and
MCW emission without objectionable chirp
or distortion of the length of the keyed char-
acters.
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1.4. AUDIO INPUT

1.4.1. Either of two types of microphone may
be used with this equipment. An input cir-
cuit has been incorporated in the equipment
to permit the use of either a carbon or dy-
namic type of microphone. When the microc-
phone switch, S201, is in DYNAMIC position,
an audio input of 16 millivolts to the MICRO-
PHONE jack, J102, is required for 90¢ mod-
ulation. When the microphone switch is in
the CARBON position 1.45 volt audio input
at J102 is required for 909 modulation. The
audio frequency response is uniform within
3 db between 300 cps and 4000 cps. The
audio frequency distortion is less than 15%
rms at 1000 cps and with 909 modulation
of the carrier (100. watts nominal).

1.5. FREQUENCY RANGE

1.5.1. Two bands of transmission frequencies
are available with the TCZ equipment. Out-
put may be obtained in the low frequency
range of 300 ke to 600 ke and in the high
frequency range of 2000 ke to 18,100 ke.

1.5.2. When operating in the frequency range
300 kc to 600 ke an external power amplifier
plate tank and antenna loading circuit must
be used. The necessary circuit is incorpo-
rated in the Type COL-47370 Antenna Load-
ing Coil Unit, Selecting low frequency out-
put automatically makes the proper connec-
tions from the power amplifier plate to the
external tank circuit.

1.5.3. The output circuits of the transmitter
have been designed to match antennas from
20 fezt to 35 feet in length in the frequency
range 300 ke to 600 ke and in the range
2000 ke to 18,100 ke.

NOTE: While the low frequency oscillator
will operate over a range of 200 to 1500 ke,
the actual output of the transmitter is limited
to approximately a 300 to 600 ke range by the
Type COL-47370 loading coil when operating
in the L-F position.

1.6. FREQUENCY CHANGE SYSTEM

1.6.1. The Autotune frequency system em-
ployed in the TCZ equipment is an electric-
ally controlled mechanical system of posi-
tioning the transmitter tuning elements. The
positioning elements are driven by a single
motor. The system will operate to change
the frequency of transmission in less than
25 seconds at normal room temperature and
with normal operating voltage. A detailed
description of both the mechanical and elec-
trical portions of the Autotune is given in
the FUNCTIONAL CHARACTERISTICS
section of this Maintenance Manual.

1.6.2. Manual frequency change and tuning
adjustments may be made without disturb-
ing the Autotune stop ring adjustments if
the CHANNEL selector switch is placed in
the MANUAL position and the Autotune
mechanism allowed to operate.

1.7. POWER OUTPUT

1.7.1. The power delivered to the antenna
varies with frequency and antenna charac-
teristics.

1.7.2. The following table shows the power
output obtainable within the two bands of
frequencies, 300 ke to 600 ke and 2000 ke to
18,100 ke, with normal supply voltage and
antennas having the characteristics listed
under Antenna Resistance and Antenna Re-
actance:
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Antenna Antenna Power See

Frequency Reactance Resistance Output Note
300 ke —j4500 ohms 20.0 ohms 16 watts (1)
400 ke —3j3400 ohms 16.0 ohms 24 watts (1)
500 ke —j2600 ohms 14.0 ohms 33 watts 1)
600 ke —3j2100 ohms 12.0 ohms 41 watts (1)
2000 ke —j 500 ohms 2.1 ohms 31 watts (2)
3000 ke -—j 200 ohms 3.1 ohms 60 watts (2)
4000 ke 0 ohms 6.1 ohms 80 watts (2)
5500 ke -+j 380 ohms 25.0 ohms 90 watts (2)
7000 ke 0 ohms 3500.0 ohms 90 watts (2)
9000 ke —j 350 ohms 50.0 ohms 90 watts (2)
11500 ke 0 ohms 50.0 ohms 90 watts (2)
13500 ke --j 350 ohms 100.0 ohms 90 watts (2)
15500 ke 0 ohmg 1500.0 ohms 75 watts (2)
18000 ke —j 350 ohms 200.0 ohms 65 watts (2)

Note: (1) Measurements were made using the Type COL-47370 Antenna Loading Coil.
(2) Measurements were made while operating into a fixed antenna without a load-

ing coil.

1.8. POWER SOURCE

1.8.1. The Model TCZ Equipment may be op-
eratzd from either of two power sources,
115 volt 50/60 cps a.c. or 115 volt d.c. The
source of power that is required depends on
the type of power unit that is supplied for
the particular installation. If the Type COL—~
211101 Motor Generator-Rectifier Power Unit
is supplied, a 115 volt a-¢ source of power
capable of 4500 watts with good voltage reg-
ulation is necessary. A rectifier heating sys-
tem is used for low temperature operation in
the A.C. Power Unit. The equipment should
not be operated in a strong draft of air or
the effect of the heaters will be nullified. If
the Type COL-211102 Dynamotor Assembly
is supplied, a 115 volt d-c¢ source of power
will be required. Short, heavy power con-
nections are necessary for proper operation
of the power units.

IMPORTANT: Carefully check the unit
nameplate to determine which source of

power is required so.as to prevent the dam-

aging of the unit by connecting the wrong
power source to the input terminals.

1.9. CONTROL

1.9.1. The emission of the transmitter may
be controlled from the Type COL-52288
Transmitter panel, the Type COL-23410 Re-
mote Control Unit or a standard Navy Radio-
phone Unit. The type of emission and the
frequency channel may be selected from the
transmitter panel or the remote control unit.

1.9.2. The Type —52286 Transmitter controls
consist of a TEST switch, a LOCAL-RE-
MOTE switch, a CHANNEL selector switch,
a metered circuit selector switch, a power
level switeh, an EMISSION selector switeh,
LOW FREQUENCY oscillator TUNING,
HIGH FREQUENCY oscillator TUNING,
ANTENNA TUNING—COARSE, ANTEN-
NA TUNING —FINE, and ANTENNA
LOADING controls, KEY, MICROPHONE
and Throttle Switch jacks for control of
emission and two jacks when properly con-
nected for SIDETONE monitoring.

1.9.3. The controls on the Type COL-23410
Remote Control Unit consist of a CHANNEL
selector switch, and EMISSION selector
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switch, a MICROPHONE jack, and a TELE-
GRAPH KEY jack.

1.10. OVERLOAD PROTECTION

1.10.1. A time delay relay has been connected
in the rectifier plate transformer primary
circuit in the Type COL-211101 A.C. Power
Supply Unit to prevent the application of
plate voltage to the rectifiers before the tubes
have reached operating temperature. The
plate transformer primaries are fused to pro-
tect the circuit components from being dam-
aged by an overload in the output of the
rectifier circuit.

1.10.2. The input circuits to the motors and
the output circuits of the generators in both
units are fused.

1.11.
1.11.1

ACCESSORIES

In addition to the transmitter proper,

a power unit, a remote control unit, an anten-
na shunt capacitor, and an antenna loading
coil unit are furnished to complete the instal-
lation.

Fig. 5 Type COL-211101 Motor-Generator-
Rectifier Power Unit

-3

Fig. 6 Type COL-211102 Dynamotor
Assembly

1.11.1.1. The power supply unit may be either
of two models, the Type COL-211101 A.C.
Power Supply Unit designed for operation
from a 115 volt 60 cps a-c¢ power source or
the Type COL-211102 D.C. Power Supply
Unit designed for operation from a 115 volt
d-¢ power source. The Types COL-211101
A.C. Power Supply Unit utilizes two rectifier
systems and a motor generator to supply the
voltages necessary for the operation of the
equipment. The Type COL-211102 D.C.
Power Supply Unit utilizes two dynamotors.
Both units are supplied with a terminal strip
to permit the connecting of the standard
Navy Radiophone Unit.

1.11.1.2, The Type COL-23410 Remote Con-
trol Unit permits the control of power, the
selection of the type of emission, the control
of the emission and the selection of the fre-
quency channel from a remote position. The
unit also contains a loudspeaker, a head-
phones cord plug receptacle and an audio level
control. The input circuits of the speaker
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Fig. 7 Type COL-23410 Remote Control
Unit

and phones jack are brought out to a termi-
nal strip so that the output of the installation
receiver may be easily connected to the unit.
Either speaker or headphones reception may
be selected by the operation of a toggle
switch.,

Fig. 8 Type —40127 Crystal Holder

Fig. 9 Type —-481628 Antenna Shunt
Capacitor

1.11.1.3. The external load coil is used only
when low frequency operation (300 ke to
600 ke) is selected. The antenna should be
connected to the terminal on the load coil
and a connection made from the LOAD COIL
terminal on the unit to the transmitter. A
relay located in the Type COL~47370 Anten-
na Load Coil Unit, operated by the telegraph
lzey, TEST switch or the push-to-talk switch
02 the microphone, connects the tank circuit
that is located in the load coil unit to the
antenna when operating in the low frequency
range. During operation in the frequency
range 2000 ke to 18,100 ke the relay remains
unoperatad and the normally closed contacts
connect the output of the transmitter directly
to the antenna.

Fig. 10 Type COL-47370 Antenna Loading
Coil

1.11.1.4. The Type COL-481628 Antenna
Shunt Capacitor is furnished to permit oper-
ation in the range 2000 to 3000 ke using a
short whip-type antenna.

1.11.15. The 200 ke Type —40127 Crystal
Unit is mounted in an octal base holder for
convenience in mounting in the crystal oscil-
lator calibration unit.

1.11.1.6. Power, contrcl and unit-intercon-
necting cables are furnished together with
the fittings and plug connectors necessary to
complete the installation.

1.11.1.7. Complete sets of Phillips and Bristo
wrenches are fastened beneath the transmit-
ter cover.
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1.12. ABBREVIATIONS

1.12.1. Throughout the Maintenance Manual
abbreviations are used in place of some of
the more common radio terms and phrases.
The terms and definitions listed below should
help in the understanding of the sections of
this book that follow.

P.A.—Power Amplifier

CW—Continuous-Wave

MCW—Modulated Continuous-Wave

VOICE—Voice modulated radio-
frequency

e. H-F OSCILLATOR—High-Frequency Os-

cillator (1000 ke to 1510 ke output)

f. L-F OSCILLATOR—Low-Frequency Os-
cillator (200 ke to 1500 ke output)

CFI-—Calibration Frequency Indicator

h. 1st MULTIPLIER—First radio-frequen-
cy multiplier stage

a0 op

”

i. 2nd MULTIPLIER — Second radio-fre-
quency multiplier stage
j. LOCAL-—Control of the power and emis-
sion from the transmitter panel

k. REMOTE — Control of the transmitter
power and emission from
the Remote Control Unit

1. R-F—Radio Frequency "

m. A-F—Audio Frequency

1.13, SYMBOL DESIGNATIONS

1.13.1. The Symbol Designations used
throughout this book refer to the symbols
used on the schematic diagrams and photo-
graphs. These designations are also used in
the Parts List and Spare Parts Lists to iden-
tify circuit components with component part
numbers and description. Table XV, List of
Major Units, gives a complete tabulation of
symbol designations used in this equipment.
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FUNCTIONAL CHARACTERISTICS

2.1. POWER CONTROL CIRCUITS
FOR A-C SUPPLY
2.1.1. Operational description of the Power

Control Circuits is divided into two separate
sections. One section pertains to the opera-
tion of the primary power circuit in the
Power Unit and the other section to the ex-
planation of the power control circuits in the
transmitter unit. (See Paragraph 2.3.)

2,1.2. Refer to Figure 94. It will be noted
that the external power control circuits are
of the standard 4 wire and 6 wire types. The
6 wire control is designed for momentary
contact operation while the 4 wire control is
designed for a start-stop switch of the toggle
or knife-blade type.

2.1.3. The power mains are fused by F1801
and F1802. These fuses protect all the power
components in the Power Unit. In addition
to the power mains fuses, there are individual
protective fuses in the primary circuits of
each separate power supply in the Power
Unit. Fuse sizes should be strictly adhered
to when replacements are necessary.

2.1.4. Refer to Figure 11. Operation of fila-
ment power relay K1801 completes the cir-
cuits necessary for application of primary
rower to the rectifier filament transformers,
the motor of the direct current motor-gener-
ator set, and the time delay relay K1804.
Subsequent operation of interlock relay
K1805 and plate power relay K1806 applies
primary power to the plate power trans-
formers T1804 and T1805.

2.1.5. Assuming proper power connections
are made to the power unit, the LOCAL-
REMOTE switch S1801 in the LOCAL posi-
tion, the EMERGENCY switch S1803 in the
NORMAL position and the LOCAL POWER
switch 81802 in the ON position, the coil of
filament power relay K1801 would be ener-
gized through fuse F1801, the contacts of
LOCAL POWER switch $1802, the “D” con-
tacts of LOCAL-REMOTE switch, S1801, the
contacts of EMERGENCY switch, S1803, the

11

coil of filament power relay, K1801, the lim-
iting resistor, R1801, and fuse F1802. Oper-
ation of filament power relay K1801 energizes
the primaries of the filament transformers,
T1802 and T1803, the primary of the keying
relay power supply transformer, T1806, and
the motor of the motor - generator set,
through the fuse, 1802, the “C” contacts of
filament power relay K1801, the primaries of
T1802, T1803, T1806 and B1801, the coil of
time delay relay K1804, and fuse F'1801. The
rectifier filaments, the transmitter filaments,
the coil of the interlock relay K1805, and the
keying supply will now be energized. As
soon as the time delay relay K1804, has op-
erated, the circuit through the coil of the
interlock relay K1805 will be completed. The
circuit for completing the plate power circuit
is through the fuse, F1801, the primaries of
transformers T1804 and T1805, the contacts
of plate power control relay K1806 and the
contacts of the interlock relay, K1805; how-
ever, the coil of the plate power control relay,
K1806, is controlled by the power control
circuit in the transmitter proper, the expla-
nation of which will be given in the second
section of this operational description, Par-
agraph 2.3,

2.1.6. With the LOCAL-REMOTE switch
S1801 in the REMOTE position, the EMER-
GENCY switch, S1803, in the NORMAL po-
sition, the LOCAL power switch, S1802 in
the OFF position, the 4 wire-6 wire selection
switch, S1804, in the 6 wire position and a
6 wire control system connected to the termi-
nals provided, the circuit for energizing the
filament power relay, K1801A, would be
through fuse F1801, the B contacts of
LOCAL-REMOTE switch, S1801, the START
contacts of the remote power control buttons,
the C contacts of LOCAL-REMOTE switch,
S1801, the contacts of the EMERGENCY
switch, S1803, the coil of the filament control
relay, K1801, the limiting resistor, R1801,
and fuse F1802. A hold-in circuit for the
filament power relay K1801 is necessary when
the 6 wire system for control is used which
is as follows: Through fuse ¥1801, the B
contacts of the filament control relay, K1801,
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the contacts of the 4 wire-6 wire selector
switch S1804, the A and C contacts of
LOCAL-REMOTE switch S1801, the contacts
of EMERGENCY switch S1803, the coil of
the filament power relay, K1801, the limiting
resistor, R1801, and the fuse, F1802, Indi-
cator lamp 11801 is effectively in shunt with
the coil of filament power relay K1801, and
lights when the filament circuits are ener-
gized.

2.1.7. After the filament power relay, K1801,
has operated, the filament transformer pri-
maries, the motor B1801, the keying relay
power supply transformer, and the time de-
lay relay K1804, will be energized and the
plate transformers can be excited by com-
pletion of the plate power circuit by the clos-
ing of the contacts on the interlock relay,
K1805, and the plate power control relay,
K1806. The energizing of the coil of the
plate power control relay, K1806, is accom-
plished by circuits in the transmitter unit
and will be discussed in the second section
of this operational description. See Para-
graph 2.3.

2.1.8. The circuit for removing the primary
power from the power components by the
6 wire system starts at one set of contacts
on the STOP button and goes through the C
contacts of LOCAL-REMOTE switch S1801,
the contacts of EMERGENCY switch S1803
and to one side of the coil of the filament
power relay, K1801. The other set of con-
tacts on the STOP button connects to the
other side of the coil of relay K1801 through
the E contacts on the LOCAL-REMOTE
switch, S1801, thereby shorting the K1801
relay coil when the STOP button is depressed.
The energy normally in the coil of the fila-
ment power relay, K1801, is then dissipated
in the limiting resistor, R1801, and the con-
tacts of this relay, K1801, opens and removes
the power from filament transformer pri-
maries, motor winding and keying supply
transformer and from the plate transformers

12

primaries by virtue of the interlock relay,
K1805.

2.1.9. An indicator lamp incorporated in the
6 wire control system will be turned on when
the filaments of the tubes are turned on in
the power unit, providing LOCAL-REMOTE
switch S1801 is in the REMOTE position.
This lamp is energized from the power source
by the “C” and “D” contacts of filament
power relay K1801 through “B” and “F”
contacts of LOCAL-REMOTE switch S1801.

2.1.10. With 110 volt 60 cps power applied
to the Power unit input terminals, the
LOCAL-REMOTE switch, 81801, in the RE-
MOTE position, the EMERGENCY switch
S1803 in the NORMAL position, the LOCAL
POWER switch S1802 in the OFF position,
and the 4 WIRE-6 WIRE selector switch
81804 in the 4 wire position, the filament
power relay, KI801A will be energized
through the fuse F1801, the B contacts of
LOCAL-REMOTE switch S1801, the contacts
of the 4 wire-6 wire selector switeh, S1804,
the contacts of the START-STOP switch of
the 4 wire Remote Control system, the C
contacts of LOCAL-REMOTE switch S1801,
the contacts of EMERGENCY switch S1803,
the coil of filament power relay K1801, the
limiting resistor R1801, and the fuse F1802.
As there is no hold-in circuit involved other
than the contacts of the 4 wire control sys-
tem START-STOP switch, the power can be
removed from the power circuits simply by
opening the START-STOP switch.

2.1.11, Note that ircorporated in the 4 wire
control system is an indicator lamp which
gets its excitation from the power source
through the fuse, F1801, the B contacts on
LOCAL-REMOTE switch S1801, the 4 wire
contacts of S1804, the START-STOP switch
in the REMOTE Control system, the indicator
lamp, the F contacts of the LOCAL-REMOTE
switch, S1801, the D and C contacts of the
filament control relay, K1801, and the fuse
F1802.
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2.2. POWER CONTROL CIRCUITS
FOR D-C SUPPLY

2.2.1. The power control circuits for the TCZ
transmitting equipments employing the d.c.
power unit are much the same as those for
the a.c. power unit. The principal difference
being the absence of the time delay relay and
the interlock relay in the plate supply circuit.
The interlocking effect is taken care of auto-
matically by the absence of relay power when
the filament dynamotor is not rotating. As
a result, it is impossible to apply power to
the H.V. Dynamotor when the tube filaments
are not energized.

2.2.2. Operation of filament power relay
K1901 completes the circuits necessary for
application of power to the filament and
relay-power dynamotor. See Figure 10. As-
suming correct power input to the d.c. power
bay, the EMERGENCY switch S1903, placed
in the NORMAL position, the LOCAL POW-
ER switch, S1902, in the ON position, the
LOCAL-REMOTE switch in the LOCAL po-
sition, the filament power relay K1901, will
be energized through power line fuse F1901,
the contacts of LOCAL POWER switch
S1902, the “C” contacts of LOCAL-REMOTE
switch S1901, the contacts of EMERGENCY
switch 81903, the coil of filament power re-
lay K1901, the limiting resistor, R1901, and
the fuse F1902.

2.2.3. Operation of the filament power relay
K1901 will make filament power available
for the transmitter tubes and relay current
available for the transmitter relays includ-
ing the plate power relay K1904, which,
when energized by closing of control circuits
in the transmitter proper, will start the plate
power dynamotor, D1902. The circuit for
operating the filament and relay power dyna-
motor is through fuse F1901, the primary
windings of dynamotor D1901, the C contacts
of filament control relay K1901 and fuse
F1902. The circuit for operating the High
Voltage plate dynamotor D1902 is through
fuse F1901, the windings of high voltage
dynamotor D1902, the C contacts of plate
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power relay K1904 and the fuse F1902. Op-
eration of the plate power relay K1904, is
accomplished by the transmitter power con-
trol circuits which are described in para-
graph 2.3. Operation of filament power relay
K1901 is indicated by indicator lamp 11901
which is in parallel with the coil of relay
K1901.

2.2.4, For operation of the power bay by
remote control using the 6 wire control sys-
tem, the LOCAL-REMOTE switch, S1901,
will be in the REMOTE position, the LOCAL
POWER switeh will be in the OFF position,
the EMERGENCY switch S1903 will be in
the NORMAL position, the 4 WIRE-6 WIRE
selector switch will be in th