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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 REGULATIONS. DO NOT CHANGE TUBES OR
MAKE ADJUSTMENTS INSIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY
ON. DO NOT DEPEND UPON DOOR SWITCHES OR INTERLOCKS FOR PRO-
TECTION BUT ALWAYS SHUT DOWN MOTOR-GENERATORS OR OTHER
ASSOCIATED POWER EQUIPMENT AND OPEN MAIN SWITCH IN POWER
SUPPLY CIRCUIT. UNDER CERTAIN CONDITIONS DANGEROUS POTENTIALS
MAY EXIST IN CIRCUITS WITH POWER CONTROLS IN THE OFF POSITION
DUE TO CHARGES RETAINED BY CAPACITORS, ETC. TO AVOID CASUALTIES
ALWAYS DISCHARGE AND GROUND CIRCUITS PRIOR TO TOUCHING THEM.
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WARNING

Since the use of high voltages which are dangerous ro 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 adjustment and operation of the equipment.

The transmitter of the equipment is a complete unit contained in an individual cabi-
net, and this unit is fitted with a safety intetlock switch that acts to cut off all power to
the unit when the latter is withdrawn from the cabinet.

It should be borne in mind, however, that when the transmitter unit is removed from
its cabinet and placed on a flat surface with the front panel facing upward, the interlock
switch is held in the closed position, and that under these circumstances there is 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 allowed to reach into or in any manner
gain access to the transmitter unit while it is in its cabinet with the interlock switch
closed and the power-supply line switch to the equipment closed; or to approach or to
handle any portion of the equipment which is supplied with power, or to connect any
apparatus external to the transmitter unit to circuits within the equipment; or to apply
voltages to the equipment for testing purposes while the transmitter unit is removed
from its cabinet and placed so that the interlock switch is held in the closed position.
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 the transmitter unit while it
is in its cabinet, or while it is so placed that the interlock switch is held closed, 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 THE INTERLOCK

Under no circumstances should the safety interlock switch be removed, short-circuited,
or tampered with in any way, nor should reliance be placed upon the interlock switch for
removing voltages from the transmitter unit.

THE ATTENTION OF ENGINEER OFFICERS, RADIO OFFICERS, AND OPER-
ATING PERSONNEL IS DIRECTED TO MANUAL OF ENGINEERING INSTRUC-
TIONS, CHAPTER 31 (MIMEOGRAPHED FORM), OR SUBSEQUENT REVISIONS

THEREOF ON THE SUBJECT OF “RADIO-SAFETY PRECAUTIONS TO BE
OBSERVED.”

vi
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REPORTS OF FAILURE

Reéport 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.

PERTINENT DATES

Contract No. NXsr-38314 Date of Contract: September 23, 1943

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 the time of installation. Operating per-
sonnel shall also mark the “date placed in service” on the date plate located below the
model nameplate on the equipment, using suitable methods and taking care to avoid
damage to the equipment.

REQUESTS FOR REPLACEMENT MATERIAL

All requests or requisitions for replacement material should include complete descrip-
tive 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.

bt

Symbol designation of part.

6. (a) Navy Drawing Number
(b) Air King Drawing Number

7. Rating or other descriptive data.

8. Commercial designation.

xi



MAJOR UNITS AND ACCESSORIES OF THE TCS-14 RADIO EQUIPMENT

Transmitter Unit, Type CKP-52245-A
Transmitter Cabinet with shock mounts
Receiver Unit, Type CKP-46159-A
Receiver Cabinet with shock mounts,
Base Plates, for transmitter and receiver
Vertical-Mounting Hardware Kit

Power-Supply Unit, Type CKP-21881-B, for operation
from 12-volt direct current

Remote-Control Unit, Type CCY-23270-A

Antenna Loading Coil Unit, Type CML-47205

Cable 11 feet long for connecting the transmitter:
and power-supply units

Cable 10 feet long for connecting the receiver and
power-supply units

Cable 20 feet long for connecting the remote-control
and power-supply units

Telegraph Key, Type CSE-26018, with cord and plug
assembly.

Carbon Microphones, Type CTE-51004-C, with cord
and plug assembly

Equipment Spare Parts Case containing the spare
parts supplied with each equipment

Stock Spares are supplied on a 109, basis of the
total contract equipments



I. GENERAL DESCRIPTION

The TCS-14 Radio Equipment (refer to Figs. 38, 39,
and 40) is a complete radio transmitting and receiving
installation. It is designed for use in mobile and port-
able services: motor boats, motor cars, trucks, ambu-
lances, tanks, and in other services where severe vibra-
tion and shock may be encountered.

The parts of each major unit are securely mounted
in a cabinet constructed of cold-rolled sheet steel. These
cabinets are finished on the inside with dull black
lacquer and on the outside with black wrinkle. The
front panels are made of zinc sheet with a chemical
mat finish. All parts of the cabinets are adequately
reinforced to withstand the vibration and shock inci-
dent to normal service.

The sub-assembly type of construction has been used

extensively in this equipment. This type of design
facilitates the removal of component parts without
major dis-assembly of the units. Removal of the proper
sub-assembly makes it possible to reach many apparently
inaccessible components.
_ For the protection of the operating personnel, the
transmitter is provided with an interlock switch. When
the transmitter unit is removed from its cabinet, the
interlock switch opens and all powet is removed from
the unit.

TRANSMITTER CHARACTERISTICS

The transmitter has an oscillator and a buffer ampli-
fier with provisions for the emission of either CW or
voice-modulated signals, as selected by a VOICE-CW
switch on the front panel.

The frequency range, 1500 kc to 12,000 kc, is cov-
ered in three bands as selected by a three-position,
two-section switch on the front panel:

Band 1: 1500 kc to 3000 kc
Band 2: 3000 kc to 6000 kc
Band 3: 6000 kc to 12,000 kc

Either master-oscillator-controlled or crystal-controlled
operation is available. Continuous coverage of the en-
tire frequency range is provided by the master oscilla-
tor, to which two positions of the OSCILLATOR-
SELECTOR switch (on the front panel) are assigned.
These two positions are: (1) "MO TEST”, used for
tuning and frequency test only; and (2) “MO”, used
for actual operation.

Crystal-controlled operation is available when crys-
tals are supplied. The description below applies to the
use of one set of four crystals. When additional crystals
are supplied, the number of available frequency choices
is correspondingly enlarged.

Any one of the set of four crystals may be selected
by rotating the OSCILLATOR-SELECTOR switch to
the desired crystal-oscillator position (“CO-1”, “CO-2",
"CO-3", or “CO-4"). The crystals, all of which are
ground within the range of 1500 kc to 3000 kc, may
be operated on their fundamentals or on their second
harmonics, thus providing eight possible frequency
choices, within the range of 1500 kc to 6000 ke, from the
crystal-oscillator circuit. By the use of the buffer-amplifier
stage as a frequency-doubler or frequency-quadrupler,
additional operating frequencies may be obtained.

The frequency response of the transmitter is uniform
within = 5 decibels over the audio range of 300 cycles
to 3000 cycles. The audio-frequency distortion is- less
than 10% root-mean-square, measured with 90%
modulation at 400 cycles. The residual noise level on
the carrier is more than 40 decibels below the 100%
modulation level. This number of decibels corresponds
to a voltage ratio of only 1%.

The transmitter is rigidly constructed to give a
high degree of frequency stability under the conditions
incident to normal operation. The frequency variation
due to vibration and shock will not exceed 0.05%; the
variation due to changes in the battery-supply voltage
from 10% above the normal value to 10% below will
not exceed 0.01%. Increasing the humidity from nor-
mal values to 95% humidity will cause a frequency
variation not exceeding 0.10%.

The power output as measured at the plates of the
power-output tubes with normal supply voltage is 20
watts on voice and 40 watts on CW at all radio fre-
quencies. The actual power delivered to the antenna,
however, is dependent upon the type of antenna used.
The output network of the unit is designed to operate
into a single twenty-foot vertical radiator of the type
known as a “whip” antenna. Approximately 60% of the
above plate power is obtainable with this antenna.

The transmitter tube complement is as follows:

Quan.  TubeType Function
1 12A6 Crystal Oscillator
1 12A6 Master Oscillator
1 12A6 Buffer-Doubler
2 1625 R-F Power Amplifier
2 1625 Modulators

The transmitter dimensions and weight (unpacked,
but including cabinet with its shock mounts) are as
follows:

Height
11 %”

Width
1 3 3/4 ”

Depth
1 1 i%’l

Weight
50.0 Ibs.



GENERAL DESCRIPTION

For the transmitter base plate, which is separate from
the cabinet and shock mounts, the dimensions and
weight are as follows:

% ” 10” 143/8”

RECEIVER CHARACTERISTICS

The receiver employs a sensitive superheterodyne
circuit, which will deliver 6 milliwatts audio power
with less than 15 microvolts input throughout its fre-
quency range.

The receiver’s frequency range is the same as that of
the transmitter, 1500 kc to 12,000 kc, and it is covered
in three bands as selected by a three-position switch
on the front panel:

Band. 1: 1500 kc to 3000 kc
Band 2: 3000 kc to 6000 kc
Band 3: 6000 kc to 12,000 kc

Continuously tunable operation is normally employed,
but provision is made for the optional use of crystal
control. (The latter is satisfactory in Bands 1 and 2,
but in Band 3 it results in somewhat reduced sensi-
tivity.)

Two stages of intermediate-frequency amplification
provide good selectivity. The band width is 8 kc at
2X down and 55 kc at 10 OOOX down. These band-
widths include both sides of the resonance curve, which
is standard practice.

‘The output circuit is designed to work into a 500-
ohm load. The audio output obtainable with 10% hat-
monic distortion is roughly one watt, and the audio-
frequency response is uniform within 5 decibels from
300 cycles to 3000 cycles.

The receiver cabinet is identical with that of the
transmitter. The receiving unit may be mounted either
beside or below the transmitting unit.

5.0 lbs.

The receiver tube complement is as follows:

Quan.  TubeType Function
1 128K7 R-F Amplifier
1 12SA7 Converter
1 12A6 Oscillator
1 12SK7 1st 1-F Amplifier
1 123K7 2nd 1-F Amplifier
1 128Q7 Detector
1 12A6 Audio Amplifier

The receiver dimensions and weight (unpacked, but
including cabinet with its shock mounts) are as follows:

Height Width Depth Weight
1134” 1334” 1143~ 42.0 1bs.

For the receiver base plate, which is separate from
the cabinet and shock mounts, the dimensions and
weight are as follows:

n 10” 143%” 5.0 Ibs.

POWER-SUPPLY CHARACTERISTICS

The power supply consists of a Type 21881-B Dual
Dynamotor Unit (refer to Figs. 29 through 33, and
41) operating from a twelve-volt direct-current-source
of power. One dynamotor furnishes a 225-volt plate
supply and the other furnishes a 400-volt plate supply.
Adequate filtering is provided for the reduction -of ob-

jectionable ripple and noise ‘components in the output
voltage.

The power supply has the following dimensions and
weight (unpacked):

Height Widith Depth Weight
78" 1233” 748”7 28.0 Ibs.
ACCESSORIES

Remote-Control Unit

The Type CCY-23270-A Remote-Control Unit (refer
to Figs. 34, 35, and 42) contains all the components
necessary for power-supply control and emission con-
trol of the transmitter and for power-supply control
and audio-output control of the receiver. It is fitted with
a MICROPHONE-OR-KEY jack and contains a per-
manent-magnet loudspeaker with a five-inch cone.

The remote-control unit has the following dimen-
sions and weight (unpacked):

Height Width
5 _I_l%[[ 7 3/( ”

Antenna Loading Coil

The Type CML-47205 Antenna Loading Coil (refer
to Figs. 36, 37, and 49) is essential to the satxsfactory
performance of the transmitter when the latter is used
with the recommended twenty-foot vertical “whip” an-
tenna in the frequency range of 1500 kc to 3000 kc
(Band 1). The inductance of this coil is variable in steps
marked from “0” to “6". Step “0” (which is maximum
inductance) is for the lower frequencies in this range,
and step “6” (minimum inductance) is for the higher
frequencies.

The antenna loading coil has the following dimen-
sions and weight (unpacked):

Height Width Depth
6/’ 9 yz ” 7"

Depzh
43/8”

Weight
7.0 1bs.

Weight
4.0 Ibs.

Interconnecting Power Cables

The transmitter cable (refer -to Figs. 38 and 48)
consists of eleven conductors and is used between the
transmitter and the power-supply unit. It is eleven feet
long and is fitted with a shielded 16-terminal female
locking-type plug on each end.

The receiver cable (refer to Figs. 38 and 48) con-
sists of seven conductors and is used between the re-



GENERAL DESCRIPTION

ceiver and the power-supply unit. It is ten feet long
and is fitted with a shielded 12-terminal female locking-
type plug at each end.

The control cable (refer to Figs. 38 and 48) con-
sists of seven conductors and is used between the re-
mote-control and the power-supply units. It is twenty
feet long and is fitted with a shielded 9-terminal female
locking-type plug at each end.

The plugs at the two etids of each cable are alike,
except that one is right-angled and the other straight,
so that each cable may be reversed end-for-end, if de-
sired, for convenience in setting up an installation.

Microphones

Two Type CTE-51004-C Microphones are supplied
with the equipment. Each microphone is of the single-
button cartbon type and is equipped with a “push-to-
talk” switch wired in a control circuit operating the
transmitter relays. This microphone is designed for close
talking -and when so used gives good intelligibility
combined with marked reduction of the effects of sur-
rounding noise. Each microphone has a 51-inch 3-con-
ductor cord equipped with a 3-circuit plug that may be
inserted into 2 MICROPHONE-OR-KEY jack on either
the transmitter panel or the remote-control unit. The
connections of the microphone plug and the jack are
given in Fig. 43. These are the type “A” or “Red” con-
nections, as indicated by a red ring on both the plug and
the jack.

Headphones

Headphones are not called for in contract. However
headphones of 600 ohms per paif should be used with
this equipment. The Type CTE-49016 Headphones in-
clude a Type -49028 Headband, Type CTE-49012 Cot-
ton Cord, and a Type NAF-1136-1 Headphone Plug
that may be inserted into the PHONES jack on either
the receiver panel or the remote-control unit.

Telegraph Key

The Type CSE-26018 Telegraph Key is the standard
hand type equipped with a shorting levér. It has a lac-
quered brass finish and platinor points. It is accom-
panied by a cord-and-plug assembly including a 34-inch

2-conductor cord and a 3-terminal plug that may be
inserted into 2 MICROPHONE-OR-KEY jack on either
the transmitter panel or the remote-control unit. The
connections of the key plug and the jack are given in
Fig. 43.

Crystal Holders

No crystal holders are supplied for the transmitter and
receivér units, although provision is made for their use.
If desired Type CHF-40130 Crystal Holders can be used
for the transmitter unit. They should be inserted in
sockets X-108 (for crystals 1 and 4) and X-109 (for
crystals 2 and 3). In the receiver unit crystal holders
can be inserted in socket X-208 and X-209.

Tools

Two Bristo wrenches (for removing or tightening
control knobs, etc.) are mounted on the inside reat
wall of the receiver unit. One of these is No. 6 and the
other No. 10.

Equipment Spare-Parts Case

The spare parts supplied with each equipment are
contained in a case constructed of cold-rolled steel with
a gray lacquer finish. It is equipped with carrying
handles and a locking device. Its outside dimensions are
approximately 25” x 1615” x 914" and the total weight
of this case with the spare parts is 95 Ibs.

Stock Spare-Parts Case

Stock spares are supplied on a 10% basis of the total
contract equipments. They are contained in a corrugated
carton with outside dimensions of 3518” x 20%4” x
97%8”. The carton is shipped in a wooden box. The
total weight of carton with the spare parts is 150 Ibs.

Vertical Mounting Kit

The necessary hardware for the vertical mounting of
the transmitter and receiver units (refer to Fig. 40) is
contained in a carton with tuck-in ends. The outside di-
mensions of the carton are approximately 2” x 2”'x 217,
and the toral weight of this carton with the vertical
mounting hardware is 3.0 Ibs.
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POWER-CONTROL CIRCUITS

The power-control circuits are designed so that either
the receiver panel POWER switch S-205 or the RE-
CEIVER ON-OFF switch S-603 on the remote-control
unit must be in the "ON" position before power can
be applied to the transmitter. When both these switches
are in the "OFF” position, all power is removed from
the equipment. Closing either switch energizes the low-
voltage section of the power unit and applies both fila-
ment and plate power to the receiver.

If either S-205 or S-603 is in the "ON” position,
filament power may be applied to the transmitter by
throwing either the POWER switch S-107 on the trans-
mitter panel or the TRANSMITTER ON-OFF switch
$-602 on the remote-control unit to the “ON" position.
Closing either circuit actuates the relay K-401 in the
power-supply unit, which in turn closes the transmitter
filament-power circuit. However, the high-voltage power
is not applied to the plates of the transmitter tubes
until the microphone plug or the key-cord plug is in-
serted in one of the MICROPHONE-OR-KEY jacks
J-101 or J-602, and the circuit is closed by depressing
the key or the microphone “push-to-talk” button. Clos-
ing this circuit actuates the combined power-and-an-
tenna relay K-102 and applies plate voltage to the trans-
mitting tubes. Closing the MICROPHONE-OR-KEY
jack circuit also actuates the send-receive relay K-103,
which disables the receiver.

If the OSCILLATOR-SELECTOR switch $-104 is ro-
tated to the "MO TEST” position, plate voltage is ap-
plied to the oscillator and buffer stages without the
pecessity of closing the MICROPHONE-OR-KEY cir-
cuit. The VOICE-CW switch S-105, when thrown to
the “"VOICE" position, actuates the voice relay K-101,
which applies filament power to the modulator tubes
V-106 and V-107. Plate power is applied to these tubes
by the depression of the microphone “push-to-talk” but-
ton and the actuation of the combined power-and-
antenna relay K-102.

For remote control of the transmitter and receiver,
the POWER switches on both panels should be in the
“OFF” position and the type of emission selected with
the EMISSION selector switches. All power circuits then
can be completely controlled by the remote-control unit’s
RECEIVER ON-OFF and TRANSMITTER ON-
OFF switches, which have the same function as the
POWER switches on the receiver and transmicter front
panels.

POWER-SUPPLY CIRCUITS (Refer to Fig. 45)

The Type CKP-21881-B Power Supply consists of a
dual dynamotor unit operating from a twelve-volr direct-
current source of power. One dypamotor D-401 fur-
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nishes 400-volt direct current for the high-voltage
stages of the transmitter; the other D-402 furnishes
225-volt direct current for the low-power stages of the
transmitter and for the operation of the receiver. Both
circuits employ ripple-filter systems to reduce the ripple
voltage to a negligible amount. Transmitter and receiver
tube filaments and the relays are supplied from the
same source of power as the dynamotor (batteries ot
other 12-volt direct-current source).

Either power-source lead may be connected to the
GROUND terminal on the power unit, providing the
connections on the terminal board are correct for the
polarity selected. As supplied, the terminal-board con-
nections are such that the negative lead from the power
source should be connected to the GROUND terminal
on the power unit.

TRANSMITTER CIRCUITS (Refer-to Fig. 43)

Oscillator

Either of two frequency-control citcuits may be used
when operating the transmicter. The master-oscillator
section employs a type 12A6 tube V-101 in a Hartley
circuit, and it is continuously tunable from 1500 kc to
3000 kc. Output may be obtained on any frequency
within this band by the adjustment of the TUNING
capacitor C-101A. The crystal oscillator V-102 provides
crystal-controlled output from any one of four crystals.
Both oscillator sections are designed so that output
may be obtained on the second harmonic frequencies
as well as on the fundamentals.

In Bands 1 and 2, the plate circuit of the oscillator
(either V-101 or V-102) is capacitively coupled through
C-106 and C-108 to the grid circuit of the buffer-
doubler tube V-103. In Band 3, however, a tank circuit
consisting of L-103, C-107,"and C-101B, is switched
into the oscillator plate circuit and the oscillator acts
as a harmonic generator. Thus, output from the oscilla-
tor may be obtained in the band of frequencies 3000 kc
t0 6000 kc.

Two positions of the OSCILLATOR-SELECTOR
switch S-104 are assigned to the master-oscillator circuit
and four positions to the crystal-oscillator circuit. The
two master-oscillator positions are “MO TEST” (which
applies plate potential to the oscillator and buffer stages,
permitting preliminary frequency adjustment to be
made) and “MO” (which is used for actual operation).
In any one of the four crystal-oscillator positions, S-104
removes the screen voltage from the master oscillator
V-101 and applies it to the crystal oscillator V-102.

Buffer Amplifier

Tube V-103 is a type 12AG6 that acts as a buffer
amplifier, with or without frequency doubling. The grid
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circuit is capacitively coupled through C-106 and C-108
to the plate circuit of the oscillator. Combination grid-
leak and cathode bias is employed. When operating in
Band 1, V-103 acts as an impedance-coupled straight
amplifier. In Bands 2 and 3, V-103 acts as a buffer-
doubler. The BAND SWITCH S-101 selects the proper
inducror, and the plate circuit is tuned to the proper
frequency by the adjustment of the TUNING capacitor
C-101C.

Final Amplifier

The final amplifier employs two type 1625 tubes
V-104 and V-105 operating as Class C amplifiers in a
parallel-connected circuit. Grid resistors R-107 and
R-112 supply the necessary bias. Both tubes are used in
CW, but only one in VOICE transmission. When the
VOICE-CW switch S-105 is in the “VOICE” position,
only V-104 is operative: V-105 is disabled by an open
filament circuit and a high resistance R-113 in its
cathode circuit. The output stage operates as a straight
amplifier on all frequencies. A direct-current potential
of approximately 400 volts is applied to the plates of
the tubes. Screen voltage is obtained from the dropping
gesistors R-108, R-109, R-110, and R-111 in the high-
voltage circuit.

Modulation System

The modulation system employs two type 1625 tubes
V-106 and V-107 in a push-pull modulator. The grids
of these tubes are operated through the transformer
T-101 by the microphone MI-801. Microphone current
is obtained from the cathode circuit of the modulators.
Modulator bias is obtained by the use of a cathode
resistor R-118.

When the VOICE-CW switch S-105 is placed in
the “VOICE” position, the voice relay K-101 is ac-
tuated, applying filament power to the modulators.
When the microphone “push-to-talk” button is pressed,
the combined power-and-antenna relay K-102 is ac-
tuated, applying power to the plates of the modulator
tubes. Both the plate and screen of the final amplifier
tube V-104 are modulated.

Output Circuit

The output circuit consists of a tank inductor L-107,
a tuning capacitor C-116, and the padding capacitors
C-117 and C-118. This combination will tune over the
entire frequency range of the transmitter. The output
tank BAND-SWITCH section S-102 is ganged with the
exciter BAND-SWITCH section S-101. The taps of the
tank inductor and the padding capacitors are so ar-
ranged that a favorable L /C ratio is maintained through-
out the entire tuning range of the tank circuit.

The combination plate-tank inductor and variable
coupler L-107 regulates the degree of coupling between
the final amplifier tank circuit and the antenna. The

variable inductor L-108 and the antenna-padding ca-
pacitor C-121 provide a variable means of matching the
ouput circuit of the transmitter to the radiation system.
With the ANT. COND. switch S$-103 in the “OFF”
position, C-121 is out of the circuit and L-108 is con-
nected directly to the antenna; in the "PARALLEL”
position, C-121 is in parallel with the antenna and
ground, while L-108 is still connected directly to the
antenna; in the "SERIES” position, C-121 is connected
in series with L-108 and the antenna. By selecting the
proper combination, a wide range of antenna lengths
can be properly matched.

RECEIVER CIRCUITS (Refer to Fig. 44)

The receiver employs a seven-tube superheterodyne
circuit and covers the frequency range of 1.5 megacycles
t0 12 megacycles in three bands.

A single stage of radio-frequency amplification is em-
ployed. Two stages of intermediate-frequency amplifica-
tion provide a high degree of sensitivity and selectivity.

The r-f amplifier V-201 is coupled to the antenna
through the BAND-SWITCH section S-208, the trans-
former L-201, or L-202, or L-203, and the fixed capacitor
C-206. The variable capacitor C-201C tunes the secon-
daries of the transformers. L-201, L-202, and L-203 and
is one section of the three-section variable capacitor that
is rotated by the TUNING control on the front panel
of the receiver.

The plate of the r-f amplifier V-201 is coupled to
the grid of the converter tube V-202 through the
BAND-SWITCH section S-207, the inductor L-204, or
L-205, or L-206, and the fixed capacitor C-220. The
variable capacitor section C-201B tunes this circuit.

It is probable that the receiver, for most of the time,
will be operated continuously tunable over its entire fre-
quency range. For this type of operation the OSCILLA-
TOR-SELECTOR switch $-202 is rotated to the "MO”
position, switching in a separate oscillator V-203 to
excite -the converter V-202. The oscillator frequency
(455 kc higher than the signal frequency to be received)
is determined by a tuned circuit consisting of the
TUNING capacitor section C-201A and the inductor
L-208, L-209, or L-210, as selected by the BAND-
SWITCH section S-201.

However, provision is made for optional crystal-
controlled operation, and in that case the triode section
of V-202 serves as the high-frequency oscillator, while
V-203 is disabled by the removal of its plate and screen
power. Four positions of the OSCILLATOR-SELECTOR
switch §-202 are provided for crystal-controlled opera-
tion. The crystals themselves may be ground within the
range of 1500 kc to 3000 ke, or they may be ground
to higher frequencies if desired. They may be operated
on the fundamental, the second harmonic, or—if neces-
sary—the fourth harmonic, and in all cases their operat-
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ing frequency should be 455 kc above or below the
desired reception frequency. This is because the re-
ceiver is a superheterodyne with an intermediate
frequency of 455 kc.

The output of the converter tube V-202 is fed into
the grid of the first intermediate-frequency amplifier
tube V-204 through the interstage transformer Z-201.
The platre of the first i-f amplifier tube V-204 is coupled
to the grid of the second i-f amplifier nibe V-205 by the
second interstage -transformer Z-202.

The second i-f stage is coupled to the diode section
of the combined detector and audio-amplifier tube V-206
through the third interstage transformer Z-203. The
ouput of the diode detector is amplified in the triode
audio-amplifier section of  V-206 and is resistance-
coupled to'the audio output tube V-207. The output of
V-207 is coupled to the output circuit by the audio
transformer T-201, whose secondary impedance is 500
ohms. This output is fed through a limiting resistor
R-229 to the PHONES jack J-201 on the front panel of
the receiver. It can also be fed through the receiver and
control cables to the remote-control unit, which contains
another PHONES jack J-601 and the loudspeaker (refer
to "Remote-Control Circuits” below).

Both R-F GAIN and A-F GAIN controls are pro-
vided. The R-F GAIN control R-216 is located in the
cathodes of the r-f amplifier V-201 and the i-f amplifiers
V-204 and V-205. The r-f overall gain is thus regulated
by adjusting the bias on these three tubes. The A-F
GAIN contfol R-220 is connected in the grid circuit of
the detector—amplifier V-206, permitting the output of
the amplifier section of V-206 to be varied by varying
the input,

In CW reception the triode section of the detector-
amplifier V-206 is made to oscillate by feeding back
a portion of the plate output through transformer Z-204
to the grid input. This feedback circuit, brought into
play by throwing the MOD.-CW switch S-203 to the

"CW" position, heterodynes with the incoming signal to
produce an audio-beat-frequency note, the pitch of which
may be varied by the CW PITCH control Z-204.

Automatic volume control is provided and is con-
trolled by the AVC switch S-206, which is operated
by advancing the R-F GAIN control R-216 in the clock-
wise direction until a click is heard (at the maximum
clockwise position).

When the transmitter is operated, the receiver is
disabled by removing the screen voltage from the r-f
amplifier, the converter, and the first i-f amplifier stages;
by shorting out the secondary of the audio-output trans-
former and by grounding the ANTENNA terminal.
These disabling actions are accomplished by the opera-
tion of the send-receive relay K-103 in the trans-
mitter, which is actuated when the MICROPHONE-OR-
KEY circuit is closed.

REMOTE-CONTROL CIRCUITS (Refer to Fig. 46)

The Type CCY-23270-A Remote-Control Unit en-
ables the TCS-14 equipment to be operated from a re-
mote point (up to twenty feet—the length of the cable
connecting the remote-control and power-supply units).
The remote-control unit contains the switches and con-
trols necessary for the operation of both the transmitter
and the receiver.

S$-602 is the TRANSMITTER “ON-OFF’ power
switch, controlling both filament and plate power to
all stages of the transmitter. S-603 is the RECEIVER
“ON-OFF” power switch. $-601 is the SPEAKER-
PHONES switch for the selection of the desired output
circuit. A permanent-magnet speaker is coupled to the
receiver-output circuit by the speaker transformer T-601,
and a PHONES jack J-601 is provided for the optional
use of earphones for reception. The audio input to either
speaker or earphones is regulated by the volume con-
trol, R-601. A MICROPHONE-OR-KEY jack J-602 is
provided for the insertion of either the microphone
plug or the key-cord plug,



III. INSTALLATION

UNCRATING

Open the packing crates carefully. When the crates
are marked with arrows to indicate the upright position,
remove the crate covers only and carefully lift out the
units. Search all packing material for small packages.
Remove the wrappings and blow or lightly brush away
the packing dust and shavings. Inspect each unit for
shipment damage and if apparent damage is found, file
a claim immediately with the shipping agency.

TRANSMITTER
Loosen the two knurled nuts on the front panel to

relieve the cabinet clamps and remove the transmitter
unit from its cabinet. Inspect all components visually

for evidence of possible damage and tighten all screws
or bolts that may have become loosened in shipmient.

WARNING: DO NOT DISTURB TRIMMING
ADJUSTMENTS OF CAPACITORS OR INDUC-
TORS. There are two capacitance trimmers and five 1n-
ductance trimmers in the transmitter. Disturbing any of
these adjustments may easily render the unit inoperative
and laboratory facilities will be required for realignment.

If tubes are in place, make sure that they are un-
damaged and that each tube is pressed firmly down in
its proper socket. If tubes are not in place, insert them,
referring to the illustrations (Figs. 2 and 3) for the
location of the sockets. Fasten each tube clamp securely.

Transmitter Tube-Socket Locations

Tube Tube Circuit
Symbol Type Function Location (transmitter viewed from the front)
V-101 12A6 Master Oscillator Octal socket nearest right-hand side of chassis
V-102 12A6 Crystal Oscillator 2nd octal socket from right side of chassis
V-103 12A6 Buffer-Doubler 3rd octal socket from right side of chassis
V-104 1625 Power Amplifier Behind antenna-coupling inductor

V-105 1625 Power Amplifier Behind final tank capacitor

V-106 1625 Modulators Left rear corner of chassis

V-107 1625

The four three-prong sockets in the right rear corner
of the chassis are for the “plug-in” crystal holders.

The unit should not be replaced in the cabinet until
the cabinet has been mounted (refer to Figs. 39 and 40).

RECEIVER

The receiver cabinet is identical with the transmitter
cabinet. In removing the receiver from its cabinet,
follow the same procedure as for the transmitter. Care-
fully inspect all coruponents for possible shipment dam-

age and observe the same warning against disturbance
of the trimming adjustments of capacitors and induc-
tors. (There are nine capacitance trimmers and nine
inductance trimmers, as well as six i-f transformer
capacitance trimmers, and a b-f-o capacitance trimmer,
in the receiver.)

If tubes are in place, make sure that they are un-
damaged and that each tube is pressed firmly down in
its proper socket. If tubes are not in place, insert them,
referring to the illustrations (Figs. 15 and 16) for
the location of the sockets. Fasten each tube clamp se-
curely.

Receiver Tube-Socket Locations

Tube Tube Circuit
Symbol Type Function Location (receiver viewed from the front)
V-201 12SK7 R-F Amplifier 3rd octal socket from right-hand side of chassis
V-202 12SA7 Converter 2nd octal socket from right-hand side of chassis
V-203 12A6 Oscillator Octal socket neatest right-hand-side of chassis
V-204 128K7 Ist I-F Amplifier Left rear corner of chassis
V-205 12SK7 2nd I-F Amplifier 2nd octal socket from left rear corner of chassis
V-206 128Q7 Detéctor-Amplifier 3rd octal socket from left rear corner of chassis
V-207 12A6 Audio Output Amplifier | Left front corner of chassis

The four three-prong sockets located in the right
rear corner of the chassis are for the “plug-in” crystal

holders (not supplied with the TCS-14 equipment).

Do not replace the receiver in its cabinet until the
cabinet has been mounted (refer to Figs. 39 and 40).
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POWER-SUPPLY UNIT

Remove the power-supply unit from its packing
material and examine carefully for any damage that
may have been caused in shipment. Tighten all mount-
ing screws and terminal connections that may have
become loosened in shipment.

Remove the fuses from their holders and check the
ratings. Make sure that fuses of the proper ratings are
in place and that no faulty fuse is used. Remove the
dynamotors’ end bells and examine their brushes and
commutators for possible damage in shipment.

INSTALLATION FOR OPERATION

Reference should be made to the various installation
drawings (Figs. 38 through 42) for installation details.

Before replacing the transmitter and receiver units
in their cabinets, the cabinets should be mounted in the
desired position. They may be placed end-to-end or
stacked one above the other. It is recommended, how-
ever, that wherever possible the horizontal type of in-
stallation be used (Fig. 39). Angle irons, mounting
brackets, and base plates are supplied with each equip-
ment for mounting the cabinets in either position. In
this way, the mounting-space requirement may be
changed, as demanded by space exigencies, without
need for special cabinets.

Shock mounts are supplied with both the transmitter
and teceiver cabinets. Due to the varied service condi-
tions under which the TCS-14 equipment may be called
upon to operate, it has been considered impracticable
to furnish shock mounts that will provide optimum
performance under all conditions. Stiff shock mounts
are furnished with this equipment to protect it from
damage due to shock vibrations of steep wave front,
such as might be encountered in transit or during gun-
fire. Soft shock mounts would be advantageous where
the equipment is subjected to continuous vibration and
where it must be operated during such vibration.

When the transmitter and receiver are mounted
horizontally (refer to Fig. 39), the actual installation
will require a space 2834” long by 1138” high by
114%” deep. However, enough additional space should
be allowed for the free circulation of air about the
cabinets. Both cabinets should be bolted firmly to their
respective base plates and the latter should be bolted
firmly to the operating table or mounting rack. After
the cabinets have been fastened in position, the trans-
mitter and receiver units should be placed in the
cabinets and clamped in position.

I the transmitter and receiver have to be stacked
one above the other (vertical mounting, refer to Fig.
40), the actual installation will require a space 231542
high by 16” wide by 13y5" deep. For this type of in-
stallation, all four shock mounts should be removed
from the upper (transmitter) cabinet and two of them

bolted to the center-front and center-rear of the lower
(receiver) cabinet so that the latter will be supported
by six shock mounts. The two remaining shock mounts
should be bolted to the respective tops of the right-
hand and left-hand long vertical-mounting angle irons
so that the two shock-mount bases may be bolted later
to a wall or rack. Then the lower cabinet should be
bolted to its base plate and the two cabinets fastened
firmly together by bolting the two long vertical-mount-
ing angle irons to their rear corners.

The cabinet assembly is now ready for mounting
and should be bolted firmly to the operating table and
wall or the mounting rack. The transmitter and receiver
units now may be placed in their cabinets and clamped
in position. The small front mounting angles, used to
support the front of the upper cabinet, should be
screwed firmly to the front corners of both cabinets
(refer to derails of Fig. 40).

The power-supply chassis is equipped with flanges
for mounting. For dimensions and details, refer to Fig.
41. The power-supply unit may be mounted in any po-
sition within ten feet (the length of the transmitter
power cable) of the transmitter—receiver combination.
The power may be controlled from the transmitter and
receiver front panels or from the remote-control unit, so
it is not necessary for the power-supply unit to be
within reach of the operator.

The remote-control unit may be mounted in any posi-
tion within twenty feet (the length of the control cable)
of the power-supply unit. The control-unit cabinet is
also supplied with flanges for mounting (refer to
Fig. 42).

Connections

When the installation of the major units has been
completed, the interconnecting cables may be plugged
in (refer to Figs. 38 and 48). Follow the procedure
outlined below in connecting the cables and completing
the installation:

1. Place the POWER switches on the transmitter,
receiver, and remote-control units in the "OFF” position.

2. Insert one end of the transmitter power cable
into the plug receptacle P-101 on the transmitter and
the other end into the sixteen-prong receptacle P-402
on the power-supply unit.

NOTE: The plugs at the two ends of this and the
other interconnecting cables are alike, except that one
is right-angled and the other straight, so that each cable
may be reversed, if desired, for convenience in setting
up the interconnected equipment.

3. Insert one end of the receiver power cable into
the plug receptacle P-201 on the receiver and the other
end into the twelve-prong receptacle P-403 on the
power-supply unit.
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4. Insert one end of the control cable into the plug
receptacle P-601 on the remote-control unit and the
other end into the remaining receptacle (P-401, nine-
prong) on the power-supply unit.

5. Connect the power-supply unit to a twelve-volt
direct-current power source with a suitably insulated
cable or power cord. Either the negative or the positive
lead from the power source may be connected to the
GROUND terminal on the power-supply unit, provid-
ing the connections on the terminal board are correct for
the polarity selected. As supplied, these connections are
such that the negative lead from the power source should
be connected to the GROUND terminal. If it is de-
sired to connect the positive power-source lead to the
GROUND terminal, remove the cover plate from the
terminal board, reverse the connections to terminals A
and B, and reverse the connections to terminals C and D.

IMPORTANT: When changing the polarity of the
power input to the power-supply unit, it must be
remembered that the input connections to bozh dyna-
motors must be changed. Refer to the Power-Supply
Unit Schematic, Fig. 45. The engraving on the terminal
board itself corresponds with the lettered terminals on
the schematic.

6. For VOICE operation, the microphone plug
should be inserted in either of the MICROPHONE-
OR-KEY jacks, J-101 on the front panel of the trans-
mitter, or J-602 on the' remote-control unit. For CwW
operation, the telegraph key-cord plug. should be in-
serted instead in either J-101 or J-602.

7. If a single antenna is to be used for both trans-
mitting and receiving, connect a short wire from the
ANTENNA post E-201 on the receiver to the RE-
CEIVER-ANTENNA post E-107 on the transmitter.

8. Make ANTENNA and GROUND connections
as directed in the following paragraphs:

Antenna

A single antenna or separate antennas may be used
for transmitting and receiving. If a single antenna is
used, 2 “jumper” should be connected as described in
procedure-item 7 above. No jumper is necessary if sep-
arate antennas are used.

The output network of the transmitter is designed
for operation into a twenty-foot vertical radiator of the
type known as the “whip” or “fish-pole” antenna. How-
ever, satisfactory performance in the frequency range of
1500 kc to 3000 kc (Band 1) can be obtained only
through the use of the Type CML-47205 Antenna Load-
ing Coil. Where a twenty-foot vertical “whip” antenna
is employed within this frequency range, the antenna
loading coil should be connected in series with the
antenna lead-in. This inductor is then a part of the
antenna coupling network and should be mounted on
the operating table or wall near the transmitter for con-
venience in adjustment. Mounting brackets are sup-
plied (refer to Fig. 49).

Ground

A good ground is an important part of the radiation
system. When used in mobile service, the transmitter
and receiver GROUND posts should be connected to
the frame of the vehicle. If the equipment is operated
as a “fixed” station, a good earth ground should be used.

Handset

[A handset is not supplied with the TCS-14 equip-
ment, but provisions are made for handset connections
to a terminal strip inside the remote-control unit. Refer
to the.control-unit and handset schematics, Figs. 46 and
47. The leads in the handset schematic have been num-
bered to correspond with the engraving on the terminal
strip in the remote-control unit, and like-numbered
leads and terminals should be connected together.]



IV. ADJUSTMENT AND OPERATION

WARNING

OPERATION OF THIS EQUIPMENT INVOLVES
THE USE OF HIGH VOLTAGES WHICH ARE
DANGEROUS TO LIFE. OPERATING PERSONNEL
SHOULD AT ALL TIMES OBSERVE ALL SAFETY
PRECAUTIONS. SEE PAGE VL

DO NOT CHANGE TUBES OR MAKE ADJUST-
MENTS INSIDE EQUIPMENT WITH HIGH VOLT-
AGE SUPPLY ON. DO NOT DEPEND ON DOOR
SWITCHES OR INTERLOCKS FOR PROTECTION
BUT ALWAYS SHUT DOWN MOTOR GENERA-
TORS OR OTHER POWER EQUIPMENT AND
OPEN THE MAIN SWITCH IN THE SUPPLY LINE
TO EQUIPMENT.

WHILE THE TRANSMITTER IS IN OPERATION,
CARE SHOULD BE TAKEN TO AVOID ANY CON-
TACT WITH THE ANTENNA OR THE ANTENNA
POST E-105, SINCE SUCH CONTACT MAY RESULT
IN SERIOUS R-F BURNS.

PRELIMINARY.

After the complete equipment has been uncrated and
installed, as directed in Section 1II, the operator should
make the following checks before proceeding with any
adjustments for actual operation. In addition, constant
reference should be made to Figs. A and B, which show
the locations of the various transmitter and receiver
front-panel controls mentioned in the text.

Be sure that the POWER switches on both the trans-
mitter and receiver panels are in the "OFF” position.
Tighten the two knurled nuts, marked with a double-
headed arrow, on the transmitter cabinet “hold-in”
screws so that the power-interlock switch S-106 is held
securely in the closed position. One of these knurled
nuts is located on each side of the panel.

Check the installation of the interconnecting cables
between the transmitter and power-supply units, the
receiver and power-supply units, and the remote-control
and power-supply units. Tighten all cable:connector
nuts.

Check the connection of the power-supply unit to
the batteries or other source of twelve-vole direct-current
source of power. Check the fuses F-401 and F-402 in
the power-supply unit, making sure that fuses of the
proper ratings are in place and that no faulty fuse is
used.

Check the ANTENNA and GROUND connections t0
the transmitter and receiver units.

TRANSMITTER ADJUSTMENT

Master-Oscillator Operation
Turn the BAND SWITCH S-101 and $-102 to the
band that includes the desired transmission frequency,
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and adjust the TUNING control C-101 to the desired
frequency as indicated by the dial calibration appear-
ing in the window slightly above and to the left of the
TUNING control.

(NOTE: The crystal-oscillator tube V-102 should be
in its socket during "MO” and "MO TEST” operation,
so that its capacitance will be present to maintain the
alignment of the 3-gang tuning capacitor C-101 of the
transmitter. )

If the radio-frequency output must be on an exactly
specified frequency, it is advisable to use a frequency
monitor ot other means of checking the frequency. If a
frequency-measuring device is available, place the
OSCILLATOR-SELECTOR switch S-104 in the "MO
TEST” position, and the POWER switch S-107 in the
“ON” position. (The receiver POWER switch S-205
of course must also be in the "“ON” position, as directed
in Section II under “"Power-Control Circuits.”) The
oscillator and buffer stages are now in operation and
the frequency may be measured.

Any necessary frequency change may be made by
adjusting the TUNING control C-101. When the os-
cillator has been tuned to the desired frequency, the
TUNING: control should be locked in position.

When the transmission frequency has been set, the
OSCILLATOR-SELECTOR switch S-104 should be ro-
rated to the “MO” position and the other controls set
in the following positions:

PLATE TUNING at  “10”
COUPLING at “0”
ANTENNA LOADING at 0"
ANT. COND. at "OFF”

The rated PLATE-CURRENT readings on M-101 are
as follows:
VOICE 80 to 90 ma
Ccw 170 to 180 ma

There is a ratio of approximately 1:2 between these
values for “VOICE” and “CW” because the final am-
plifier stage has only V-104 operating on “VOICE”, but
it has both V-104 and V-105 operating on "CW".

The type of emission is selected by throwing the
EMISSION switch S-105 to either the “VOICE” or
“CW” position as desired. Providing the correct respec-
tive PLATE-CURRENT readings are obtained, the ad-
justing procedure is the same for both “VOICE” and
“CW” operation.

With the various controls-set as specified above, the
microphone “push-to-talk” button should be pressed if
“VOICE” operation is chosen (or the telegraph key de
pressed, or its shorting lever closed, in "CW" opera-
tion), and the final amplifier plate-tank and antenna-
coupling circuits adjusted as directed below.
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WARNING: Great care must be exercised to prevent
damage to the final amplifier tubes due to over-heating
in out-of-resonance operation while tuning up. The
PLATE-CURRENT reading on M-101 should be
watched closely. Under no circumstances should it be
allowed to exceed—for any length of time—the rated
values (as specified above and indicated by the red
“VOICE” and "CW” bands on the scale of the meter).
Until resonance is obtained, a momentary excess of plate
current may be unavoidable, but it should be reduced
as quickly as possible to the maximum safe level.

Resonance is obtained by rotating the PLATE-TUN-
ING capacitor C-116 until the PLATE CURRENT, as
indicated on M-101, dips sharply. Tune for the exact
minimum PLATE-CURRENT meter reading.

WARNING: Care should be exercised, while mak-
ing PLATE-TUNING adjustments, to avoid doubling
the oscillator-output frequency in the power-amplifier
circuit. This stage is designed for operation only as a
straight amplifier. It is often possible to obtain PLATE-
CURRENT dips with two different settings of the

PLATE-TUNING control C-116. The setting that gives
the lowest value of PLATE-CURRENT is the correct
position. The other dip indicates that the power amplifier
is acting as a frequency-doubler; this is undesirable be-
cause it loses the advantage of a favorable L /C ratio. All
frequency multiplying should be done in the oscillator

and buffer stages by selecting the cotrect position of the
BAND switch.

From this point, the tuning will be dependent on the
operating frequency and the type of antenna used. The
following paragraphs outline the procedure for trans-
mitter adjustments when the recommended “short”
(twenty-foot) vertical radiator is employed.

To couple the final amplifier tank circuit with the
antenna, the antenna COUPLING control L-107 should
be rotated slowly in the clokwise direction. As the
coupling is increased, the ANTENNA-CURRENT meter
M-102 should show a ‘sharp rise in antenna cutrent.

If there is no marked rise in antenna current as the
antenna COUPLING control is slowly increased from
“0" to its maximum “10”, remrn the setting to “0”

11
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Then re-set the ANTENNA-LOADING control L-108
a few degrees higher, and try again to obtain a sharp
rise in antenna current by slowly increasing the setting
of the antenna COUPLING control.

IJf there still is no marked rise in antenna current,
return the antenna COUPLING control to 0", re-set
the ANTENNA-LOADING control a few degrees
higher, and again try increasing the setting of the an-
tenna COUPLING control. Repeat this procedure until
a sharp rise in antenna current is obtained and the
transmitter can be loaded to the rated plate current.

If it is found impossible to load the transmitter to
the rated plate cutrent through adjustments of the
antenna COUPLING and ANTENNA-LOADING con-
trols, as directed above, the ANT. COND. switch S-103
should be rotated from the "OFF” to the “SERIES”
position, and the loading procedure attempred again.
(The “SERIES” setting of S-103 is likely to be required
only in operation at the high-frequency end of the trans-
mitter’s range.)

NOTE: The “PARALLEL" setting of the ANT.
COND. switch S:103 should not be necessary when the
Type CML-47205 Antenna Loading Coil is available for
properly loading the transmitter to the rated plate cur-
rent in operation on Band 1 with the recommended
“short” antenna. If the antenna loading coil should not
be available for operation on Band 1 with the recom-
mended “short” antenna, good operation may be un-
obtainable. In this case, the "PARALLEL” setting of
the ANT. COND. switch should be used. If improve-
ment is still needed, try a longer antenna.

The above paragraphs give a general outline of the
tuning and loading adjustments. The procedure itself
may be varied slightly, but the operator always should
keep in mind the fact that the desired objective is «
maximum ANTENNA-CURRENT reading with the
rated PLATE CURRENT.

Type CML-47205 Antenna Loading Coil

For operation within the frequency range of 1500
ke to 3000 ke (Band 1) with the recommended “short”
vertical radiator, it is necessary to use the Type CML-
47205 Antenna Loading Coil, connected in series with
the anterna lead-in. This is a separate major unit and
is distinct from the ANTENNA-LOADING control
1-108, which is provided on the transmitter panel. (Re-
ferring to Fig. 49, remove the antenna lead-in from the
ANTENNA post E-105 on the front panel of the trans-
mitter; connect it to one of the terminal posts, with
wing-nuts, on the front panel of the antenna loading
coil; and connect a “jumper” wire from the other tes-
minal post of the antenna loading coil to the transmitter
ANTENNA post E-105. Another “jumper” wire should
be connected from the GROUND post E-703, marked
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"G”, on the front panel of the antenna loading coil to
the GROUND post E-106 on the transmitter front
panel.

The inductance of the Type CML-47205 Antenna
Loading Coil can be varied in steps from “0” (its maxi-
mum inductance) to “6” (minimum inductance), as
determined by the setting of the tap switch S-701 on
the loading-coil panel. These steps are designed so that
it is possible to obtain continuously variable loading
through the combination of this antenna loading coil
and the internal loading coil L-108.

NOTE: In making loading adjustments, whenever
the Type CML-47205 Antenna Loading Coil and the
transmitter internal loading coil L-108 are used in con-
junction, the most effective combination of the two is
with the lowest-numbered possible setting (maximum
inductance) of S-701 on the Type CML-47205 coil and
the highest-numbered possible setting (minimum in-
ductance) of the ANTENNA-LOADING control L-108
on the transmitter front panel.

Remote-Control Operation

Remote operation of the transmitter is possible from
the Type CCY-23270-A Remote-Control Unit.

Before changing from transmitter-panel control to
remote control, the EMISSION switch and all TUNING
adjustments should be made with the panel controls.
Then the panel POWER switch should be placed in the
“OFF"” position, the microphone or the key inserted into
the MICROPHONE-OR-KEY jack J-602. on the con-
trol unit, and the TRANSMITTER ON-OFF switch
S-602 on the control unit placed in the "ON”" posi-
tion. The transmitter now may be voice-modulated or
keyed (depending on the setting of the EMISSION
switch on the transmitter panel) from any position
within the limits of the twenty-foot control cable.

Crystal-Controlled Operation

A separate oscillator tube V-102 is provided for
crystal-controlled operation. Any one of four crystals
may be selected by setting the OSCILLATOR-SELEC-
TOR switch S-104 in the proper position ("CO-17,
“CO-2", “"CO-3", or “CO-4"). Crystal-oscillator output
may be obtained on the fundamental frequencies or the
second harmonic frequencies of the crystals, which are
ground within the frequency range of 1500 kc to 3000
kc. The tuning procedure is similar to that described for
“Master-Oscillator Operation.”

The BAND SWITCH S-101 and S-102 should be
set to the band thar includes the desired operating fre-
quency. The TUNING control C-101 should be adjusted
until the TUNING dial indicates the desired operating
frequency. In operation on Band 1, this operating
frequency will correspond with the fundamental fre-
quency of the crystal in use; on Band 2 it will corre-
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spond with the second harmonic frequency of the crystal
in use and on Band 3 it will correspond with the fourth
harmonic frequency of the crystal in use.

The TUNING control C-101 should be locked in
place and then the microphone “push-to-talk” button
should be pressed, or the telegraph key depressed or the
key shorting switch closed.

Rotate the PLATE-TUNING control C-116 until the
plate current (as shown by the PLATE-CURRENT
meter M-101) dips sharply, indicating resonance. The
same precautions outlined under “Master-Oscillator
Operation” should be observed here to avoid damaging
the final amplifier tubes by over-heating in out-of-
resonance operation while tuning up. In addition, the
warning against frequency-doubling in the final ampli-
fier applies here as well as in master-oscillator opera-
tion.

In crystal-controlled operation the tuning of the oscil-
lator and buffer stages is rather broad, but in all cases
the PLATE-TUNING control should be adjusted to
give a2 minimum PLATE-CURRENT reading, indicating
resonance.

Load the final amplifier to the rated-load plate cur-
rent, following the procedure outlined under “Master-
Oscillator Operation.”

Many crystals do not key satisfactorily even at slow
speeds. This is inherent in the crystal and is not the
fault of the transmitter. In general, the keying speed
will be limited to twenty words a minute, or less, in
crystal-controlled operation.

RECEIVER ADJUSTMENT

Set the OSCILLATOR-SELECTOR switch S-202 in
the “MO” position. Set the POWER switch S$-205 in
the "ON” position. Rotate the BAND SWITCH S-201,
$-207, and S-208 to the band that includes the desired
reception frequency. The signal to be received may now
be located by the adjustment of the TUNING con-
trol C-201.

For CW reception throw the MOD.-CW switch
S-203 to the "CW"” position and partially advance the
R-F GAIN control R-216. (Until the R-F GAIN con-
trol is advanced to its maximum clockwise position and
a click is heard, the automatic volume control is in-
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operative.) It is recommended that the A-F GAIN
control R-220 be placed in the fully advanced position
and that the desired sensitivity and audio output be
obtained by adjustments of the R-F GAIN control
R-216 only.

For VOICE reception throw the MOD.-CW switch
S-203 to the “MOD.” position. The R-F GAIN control
R-216 should be advanced to its maximum clockwise
position until a click is heard indicating that the auto-
matic volume control is placed in operation by the
action of the AVC switch S-206. The A-F GAIN con-
trol R-220 now may be adjusted to give the desired
audio output.

Remote-Control Operation

Before shifting over from receiver-panel control to
remote control, all tuning adjustments should be male
on the receiver panel and the TUNING control C-201
locked in position. The MOD.-CW switch should be
set for the type of operation desired, and the R-F GAIN
and A-F GAIN controls adjusted as directed above.
In “MOD.” reception the VOLUME CONTROL R-601
in the remote-control unit should be fully advanced, and
the A-F GAIN control R-220 on the receiver panel
should be adjusted to give more than enough speaker
output for intelligible reception.

When the above adjustments have been completed,
the receiver POWER switch S-205 should be returned
to the "OFF” position. The power now may be con-
trolled by the RECEIVER ON-OFF switch $-603 on
the remote-control unit, and the audio output may be
reduced to its desired level by the use of the VOLUME
CONTROL R-601 on the remote-control unit.

Crystal-Controlled Operation

It is probable that the receiver will, for most of the
time, be operated continuously tunable over its entire
frequency range. However, provision is made for the
optional use of crystal-controlled operation. The Jatter is
possible on all three frequency bands, but it may be
employed on Band 3 (6000 kc to 12,000 kc) only at
the cost of reduced sensitivity.

For crystal-controlled operation the OSCILLATOR-
SELECTOR switch $-202 should be rotated to the de-
sired crystal position (“CO-1”, “"CO-2", "CO-3", or
“CO-4"). The BAND switch S-201, S-207, and S-208
should be set to the band that includes the desired re-
ception frequency, and the signal should be “tuned in”
by the adjustment of the TUNING control C-201.

Since the apparent selectivity of the receiver in
crystal-controlled operation is determined by the sharp-
ness of the r-f couplings into and out of the r-f stage
V-201, the adjustment of the TUNING control C-201
may appear rather broad without affecting the actual
selectivity. For correct tuning it is sufficient that the
OSCILLATOR-SELECTOR switch is set in the proper
crystal position and that C-201 is adjusted so that the
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desired reception frequency is indicated on the calibrated
dial.

The crystals themselves (not supplied with the re-
ceiver unit of the TCS-14 equipment) should be ground
for frequencies within the range of 1500 kc wo 3000
kc. Allowance should be made so that the fundamental
or harmonic frequency to be used is either higher or
lower than the desired reception frequency by the
amount of the intermediate frequency, 455 kc. The
second and fourth harmonic frequencies of the crystals
may be used. but operation with the fourth harmonic
will result it reduced sensitivity. The use of the third
harmonic is not recommended.

USE OF A BATTERY CHARGER

If a battery charger is employed, it is desirable to
stop the charger while the radio equipment is in use.
The battery-charging process results in an excessive
terminal voltage across the batteries. This abnormal
voltage, when applied to the radio equipment, places
an overload on the power-supply unit, receiver, and
transmitter, and it may shorten the life of the tubes
and other component parts.

Battery chargers often: produce acoustic and electrical
noise, which may interfere with the use of the receiver.
This is an additional reason for charging the batteries
only when the radio equipment itself is not in use.

ROUTINE OPERATION

In the following paragraphs the routine operating
procedure is outlined i brief form:

CW or VOICE Operation—Panel Control

1. Place the EMISSION switches S-105 and S-203
on the transmitter and receiver in the positions cor-
responding with the type of emission and reception
desired: “VOICE” (or "MOD.”) or “"CW".

2. Plug the microphone or the telegraph key into
the MICROPHONE-OR-KEY jack J-101 on the trans-
mitter panel.

3. Plug the headphones into the PHONES jack J-201
on the receiver panel.

4. Select the desired type of oscillator control for
both transmicter and receiver with the OSCILLATOR-
SELECTOR switches S-104 and $-202 ("MO” or choice
of four “CO” positions).

S. Adjust the BAND switches and the TUNING
controls C-101 and C-201 to the desired frequency.

6. Place the transmitter and receiver POWER
switches S-107 and S-205 in the “"ON" position.

7. Allow a few seconds for the tube filaments to
heat up. Then close the telegraph key (or press the
microphone “push-to-talk” button), and adjust the
transmitter PLATE-TUNING and ANTENNA-LOAD-
ING control as outlined earlier in this section under
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“Master-Oscillator Operation.” As noted there, the Type
CML-47205 Antenna Loading Coil must also be used
if the transmitter is 1o operate within the frequency
range of 1500 kc to 3000 kc (Band 1).

After the above adjustments have been made, the
complete equipment is ready for operation.

CW or VOICE Operation—Remote Control

Before the equipment can be controlled from the
remote position, all tuning adjustments must be made
with” the transmitter and receiver panel controls.

1. Place the EMISSION switches S-105 and S-203,
on the transmitter and receiver panels, in the positions
corresponding with the type of emission and reception
desired: “VOICE” (or "MOD.”) or “CW”.

2. Plug the microphone or the telegraph key into
the MICROPHONE-OR-KEY jack ]J-101 on the trans-
mitter panel.

3. Select the desired type of oscillator control for
both the transmitter and receiver with the OSCILLA-
TOR-SELECTOR switches S-104 and $-202 ("MO” or
choice of four “CO” positions).

4. Adjust the BAND switches and the TUNING
controls C-101 and C-201 to the desired frequency.

5. Place the transmitter and receiver POWER
switches 8-107 and S-205 in the "ON" positions.

6. Allow a few seconds for the tube filaments to
heat up. Then close the telegraph key (or press the
microphone “push-to-talk” button), and adjust the
transmitter PLATE-TUNING and ANTENNA-LOAD-
ING controls as outlined earlier in this section under
“Master-Oscillator Operation.” As noted there, the Type
'CML-47205 Antenna Loading Coil must also be used
if the transmitter is to operate within the frequency
range of 1500 kc to 3000 ke (Band 1).
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7. When the above adjustments have been com-
pleted, return both panel POWER switches to the
“OFF” positions.

8. Throw the TRANSMITTER ON-OFF and RE-
CEIVER ON-OFF switches S-602 and S$-603, on the
remote-control unit, to the “ON" position.

9. Remove the microphone or the telegraph key
from the MICROPHONE-OR-KEY jack J-101 on the
transmitter panel and insert it into the MICROPHONE-
OR-KEY jack J-602 on the remote-control unit.

10. If headphones are to be used, plug them into
the PHONES jack J-601 on the remote-control unit,
and throw the SPEAKER-PHONES switch-S-601, on
the same unit, to the “PHONES" position.

11. For speaker operation, the SPEAKER-PHONES
switch S-601 should be thrown to the SPEAKER posi-
tion.

Application of power to the transmitter and the
receiver now may be controlled from any position within
twenty feet (the length of the control cable) of the
power unit. Receiver audio output may be adjusted
with the VOLUME CONTROL R-601 on the remote-
control unit.

WARNING:

When changing from VOICE to CW emission or
from CW to VOICE emission, allow ample time for
beating the filaments of the additional tubes being
brought into operation before attempting to obsain full
power output.

VOICE emission requires a lower setting of the An-
tenna COUPLING control L-107 than CW emission. To
prevent damage to the tubes, this control should always
be reduced before throwing the EMISSION-SELECTOR
switch $-105 from “CW” to “VOICE” position.



V. MAINTENANCE AND SERVICE

This radio equipment is constructed of materials con-
sidered to be the best obiainable for the purpose, and
bas been carefully inspected and adjusted at the facrory.
However, certain parts of the equipment require a
nominal amount of attention in order to maimtain the
most efficient and dependable operation.

ROUTINE SERVICE

Tubes in the TCS-14 equipment may require replace-
ment after several hundred hours ot service. It will
generally be possible to determine if a tube is defective
by checking the performance of the unit when a new
tube is substituted.

Blow or lightly brush dirt from the equipment
periodically. It is particularly important to prevent the
accumulation of dust around the transmitter dials and
tuning capacitors.

The relays should be checked periodically for proper
operation. The contacts should be carefuly inspected to
make certain that the surfaces are clean and free from
pits and projections.

A blown fuse indicates a short circuit or other ab-
normal load condition. The fault should be cleared
before replacing the fuse. Replace fuses only with a
similar fuse of the same rating.

The bearings on the motors, dynamotors, and gen-
erators require lubrication at intervals of 1000 hours
or about 6 months of ordinary service. The manufac-
turers’ lubrication instructions, which are printed in-
side the end bells of the machines, should be followed
closely.

TRANSMITTER ALIGNMENT

The tracking adjustments of the transmitter are ac-
curately set at the factory and should not require re-
adjustment unless the unit has been damaged or tam-
pered with. Improper tracking is indicated by low grid
excitation to the final amplifier and by inaccurate dial
calibration, particularly at the high-frequency end of
each band.

If realignment becomes necessary, there is needed
an accurate frequency meter, a low-range direct-current
milliammeter (0-10 ma), and suitable screwdrivers,
wrenches, etc. The master-oscillator section of the trans-
mitter is used in aligning and the procedure is as fol-
lows:

Remove the transmitter from its cabinet and place
it on a flat surface with the front panel facing upward.
In this position, the interlock switch $-106 is held in
the closed position, making it possible to apply plate
power to the tubes.

The VOICE-CW switch S-105 may be set in either
the “CW” or “VOICE” position for alignment adjust-
ments, but the former is preferable. When the switch
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is in the "CW" position, the medulator filament circuit
is opened, reducing power consumption, and both
power-amplifier tubes are in operation, giving higher
readings of power-amplifier grid current and less critical
adjustments. If on “CW”, short the key with its shorting
switch; if on "VOICE", hold down the “press-to-talk”
button.

Set the OSCILLATOR-SELECTOR switch S$-104 in
the “"MO” position.

Take out the screw that holds the grounding lug
connecting the final-amplifier grid resistors R-107 and
R-112 to the chassis, detach this lug from the chassis-
grounding post, and insert the direct-current milliam-
meter between the junction of the resistors and the
chassis (refer to Fig. 3).

Set the BAND SWITCH S-101 in position “1” and
rotate the TUNING control C-101 until the tuning
dial indicates 3000 kc. Throw the POWER switch
S-107 to the "ON" position. (The receiver POWER
switch S-205 of course must also be in the “ON” po-
sition, as explained in Section II under “Power-Control
Circuits.”)

Adjust the trimmer capacitor C-102 (refer to Fig. 7)
until the oscillator frequency is exactly 3000 kc, as
indicated by the frequency meter.

Rotate the TUNING control until the tuning dial
indicates 1500 kc and adjust the inductance trimmer
L-101 uncil the oscillator frequency is exactly 1500 kc.
Repeat this procedure until no further adjustment of
the inductance or capacitance trimmers is required.

The oscillator grid circuit has now been properly
aligned with the dial scale, and no further adjustment
of this circuit should be necessary.

Rotate the TUNING control to 1500 kc on Band 1
(if it is not already there) and adjust the inductance
trimmer L-106 (refer to Fig. 7) for maximum final-
amplifier grid current, as indicated by the auxiliary
direct-current milliammeter.

Re-set the BAND SWITCH S-101 to position “2",
rotate the TUNING control C-101 to 3000 kc (which
is the low-frequency end of this band), and adjust the
inductance slug L-105 (refer to Fig. 7) for maximum
final-amplifier grid current.

Re-set the BAND SWITCH to position “3”, rotate
the TUNING control to 12,000 k¢, and adjust the
capacitance trimmer C-107 (refer to Fig. 7) for maxi-
mum final-amplifier grid current. Rotate the TUNING
control to 6000 kc and adjust the inductance slugs
L-103 and L-104 for maximum final-amplifier grid cur-
rent. Repeat this procedure on Band 3 until no further
adjustment of capacitance or inductance slugs is neces-

sary.
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The final-amplifier grid current now should be rea-
sonably uniform on all bands. The meter reading for
CW operation may vary from 3.0 ma to 5.0 ma (for
VOICE operation the values will be about half as
much), but any variation should be in the form of a
smooth curve as the TUNING control is tuned over
the range of any one band. If any sharp dips are no-
ticed, the alignment procedure should be repeated.

After realignment, the power should be shut off, the
auxiliaty meter removed, and the grounding lug to which
the final-amplifier grid resistors R-107 and R-112 are
soldered should be firmly screwed back in its original
chassis-ground position. The transmitter then may be
replaced in its cabinet.

RECEIVER ALIGNMENT

All circuits are accurately aligned at the factory
before shipment. No readjustments should be required
or attempted unless the receiver is out of alignment to
the extent that its operating performance is seriously
impaired.

In case realignment is definitely required, follow the
procedure given below. The equipment needed for this
purpose includes a good signal generator covering the
frequency range from 450 kc to 12,000 kc, an audio-
output meter that will present a 500-ohm load to the re-
ceiver output, and suitable screwdrivers, wrenches, etc.

Remove the receiver from its cabinet and connect
the audio-output meter to the receiver output circuit:
across Terminal 9 of P-201 and ground (refer to Fig.
16).

Turn off the automatic volume control by a slight
counter-clockwise rotation of the R-F GAIN control
R-216 from its maximum clockwise position. Rotate this
control only until a click is heard (indicating the
throwing of the AVC switch S-206) and leave the
control in this position. Fully advance the A-F GAIN
control R-220.

Intermediate-Frequency Alignment

Connect the signal-generator output across the grid
of the converter tube V-202 and ground (no dummy
antenna should be used). Feed a 455-kc signal, 30%
modulated at 400 cycles, into the converter tube, and
adjust all i-f transformer trimmers for maximum out-
put as indicated by the audio-output meter.

If the i-f stages are completely out of alignment, it
will be necessary to feed the signal into the grid of the
second i-f stage V-205 to obtain enough output. In this
case, start by aligning the output circuit of the second
i-f stage by adjusting the trimmers of transformer
Z-203 for maximum output as indicated by the audio-
output meter. Then remove the signal-outpur lead from
the grid of V-205, connect it to the grid of V-204, and
adjust the trimmers of Z-202 for maximum output.

17

Then remove the signal-output lead from the grid of
V-204 and connect it to grid No. 2 (Terminal No. 8)
of the converter tube V-202. Adjust the trimmers of
Z-201 and re-adjust the other i-f trimmers (Z-202 and
Z-203) for maximum output.

Overall Sensitivity Test

In most cases, realignment of the i-f stages should
result in satisfactory performance by the receiver unit.
However, if the operator has reason to believe that the
proper adjustment of the inductance and capacitance
trimmers of the r-f stage has been disturbed, or if un-
satisfactory receiver performance indicates that this is
the case, it will be necessary to realign the r-f stage.

The proper way of determining whether or not re-
alignment of the r-f stage is demanded is by means of
an overall sensitivity test. This requires a signal gen-
erator whose output can be calibrated in microvolts and
some means of meéasuring the receiver output in milli-
watts. Connect a dummy antenna between the output
lead of the signal generator and the receiver AN-
TENNA terminal E-201. The recommended dummy
antenna consists of a ten-ohm non-inductive resistor in
series with a hundred-micromicrofarad capacitor. Va-
rious r-f signals (30% modulated at 400 cycles) within
the frequency range of the equipment should be fed into
the receiver, and the receiver itself should be accu-
rately tuned to each such signal. For an audio output
of six milliwatts, the signal input should be less than
fifteen microvolts at all frequencies within the range
of the equipment. If more than this signal input is re-
quired to give a six-milliwatt output, the sensitivity of
the receiver should be considered unsatisfactory.

Radio-Frequency Alignment

Remove the tuning chart from the front panel of
the receiver, exposing nine slots in the panel that give
access to the trimmers requiring readjustment. Loosen
the capacitance-trimmer lock-nuts on C-202, C-203,
C-204, C-207, C-208, C-209, C-213, C-215, and C-217.

The dummy antenna specified above (10-ohm non-
inductive resistor in series with a 100-micromicrofarad
capacitor) should be connected in series with the signal-
output lead and the receiver ANTENNA terminal
E-201. Set the receiver front-panel control as follows:

POWER at.  “"ON"
OSCILLATOR SELECTOR at "MO”
MOD.-CW at “MOD.”

1. For alignment of Band 1, set the BAND SWITCH
§-201 in position “1”. Set the receiver TUNING con-
trol C-201 and the signal generator to 1500 kc, and
adjust the inductance trimmers L-203, L-206, and L-210
for maximum output as indicated by the audio-output
meter.
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2. Advance the receiver TUNING control and the
signal generator to 3000 kc, and adjust the capacitance
trimmers C-204, C-209, and C-217 for maximum out-
put.

3. Repeat steps 1 and 2 until no further adjustment
of the inductance and capacitance trimmers will increase
the output. Two or three adjustments at each frequency
will usually be enough.

4. Re-set the receiver TUNING control and the sig-
nalv generator to 2250 ke (the midpoint of Band 1)
and check calibration and sensitivity.

5. For alignment of Band 2, set the BAND SWITCH
in position “2". Set the receiver TUNING control and
the signal generator to 3000 kc, and adjust the induc-
tance trimmers L-202, L-205, and L-209 for maximum
output.

6. Advance the receiver TUNING control and the
signal generator to 6000 ke, and adjust the capacitance
trimmers C-203, C-208, and C-215 for maximum out-
put.

7. Repeat steps 5 and 6 until no further adjustments
of the inductance and capacitance trimmers will in-
crease the output.

8. Re-set the receiver TUNING control and the sig-
nal generator to 4500 kc (the midpoint of Band 2)
and check calibration and sensitiviry.

9. For alignment of Band 3, set the BAND SWITCH
in position “3”. Set the receiver TUNING control and
the signal generator to G000 ke, and adjust the induc-
tance trimmers L-201, L-204, and L-208 for maximum
output.

10. Advance the receiver TUNING control and the
signal generator to 12,000 kc, and adjust the capacitance
trimmers C-202, C-207, and C-213 for maximum out-
put.

11. Repeat steps 9 and 10 until no further adjust-
ment of the inductance and capacitance trimmers will
increase the output.
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12. Re-set the receiver TUNING control and the sig-
nal generator to 9000 kc (the midpoint of Band 3) and
check calibration and sensitivity.

13. Tighten the lock-nuts on all nine capacitance
trimmers.

Having completed the realignment, the receiver may
be replaced in its cabinet and the tuning chart re-
fastened to the front panel.

Beat-Frequency Oscillator

In CW reception, if it is impossible to adjust the
beat-frequency oscillator to produce an audible signal
of variable pitch, this stage should be realigned as fol-
lows:

1. Loosen the adjusting-screw lock-nut on the ca-

pacitance trimmer of the beat-frequency oscillator coil
Z-204.

2. Set the CW PITCH control to “0”.

3. Set the MOD.-CW switch in the "MOD.” position
and tune the receiver to the exact frequency of any r-f
signal, within the equipment’s range, fed into it from
the signal generator through the dummy antenna
specified above.

4. Switch off the modulation on the signal from the
signal generator and re-set the receiver MOD.-CW
switch in the "CW"” position.

5. Without re-tuning the receiver, adjust the capaci-
tance trimmer of Z-204 for “zero beat” (zero audio
output as indicated by the output meter).

6. Re-tighten the adjusting-screw lock-nut on the
Z-204 trimmer.

As a check on the realignment of the beat-frequency
oscillator, the CW PITCH control should be rotated.
The pitch of the audio-frequency beat note should rise
as the control is rotated from “0” toward “5” in either
direction.



The removal of component parts without major dis-assembly of individual units is facilitated in the TCS-14
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PROCEDURE FOR DIS-ASSEMBLING TCS-14 EQUIPMENT FOR SERVICING

equipment by the extensive employment of the sub-assembly type of construction.

The following instructions, presented in chart form, should be used as a guide by the service man who

removes and replaces any TCS-14 component parts that are subject to damage or deterioration,

TRANSMITTER

Assembly

Parts Included

Instructions for Assembly Removal

Back Plate

Figs. 2 and 3

C-125, C-126, C-127,
C-129, T-101, T-102

Removal of the back plate simplifies much of the service work
on the transmitter: it gives immediate access to the parts mounted
directly on the back panel and. it also fully exposes many other
transmitter parts.

To remove the back plate, take out the following screws: the
4 on each edge that bolr the plate to the end castings, the 2 that fit
into the crystal bracket, the 2 (screwing into stake-nuts) that are
near the center of the plate, the 3 that bolt the plate to the vertical
modulator-compartment shield, and the one bolting the modulator
chassis to the left-end casting.- The modulator tube chassis is left
bolted to the back plate and no other screws need be taken out.

The back plate can now be lifted away from the transmitter
frame as far as the connecting wires permit. Some additional
clearance may be gained by cutting some of the cable ties.

Front Panel

Fig. 11

S-101 Detent,
S-101 Rotor

Removal of the front panel is necessary only for replacement of
the S-101 detent and rotor.

Crystal Bracket

Figs. 8 and 9

C-122, €123, C-124,
C-129, K-101, L-109,
R-114, R-115, R-116,
S-104, X-108, X-109

Removal of the back plate (see above) gives access to all crystal-
bracket parts. When its mounting screws are taken out, the back
plate can be pulled away from the crystal bracket.

If it becomes necessary to remove the crystal bracket entirely:
first, take off the back plate; then take out the 2 screws fitted into
the right-end casting, remove the connecting wires, take off the
knob of S-104, and slide out the S-104 shaft. The crystal bracket
now can be slid out the bottom of the transmitter.

Variable
Capacitor

Figs. 12 and 13

C-101A, C-101B,
C-101C

To remove the variable-capacitor assembly: Take off the “TUN-
ING” knob and the dial lock (unscrew the dial-lock handle counter-
clockwise ). Reaching .through a hele in the right-end casting with
a #6 Bristo wrench, loosen the set screws in the shaft extension
and remove the shaft extension. Unsolder the 3 wires to the exciter
and the braided ground wire. Take out one mounting screw from
the right-end casting and 2 from the mounting-foot fitted into the
top plate of the exciter. The variable capacitor now can be lifted
out the top of the transmitter.

In unsoldering the 3 wires going from the variable-capacitor
sections to the exciter, it is helpful to remove the three tubes, V-101,
V-102, and V-103, and to pass the soldering iron through the large
slots in the shield between these tubes and the variable capacitor.
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Assembly

Parts Included

Instructions for Assembly Removal

Exciter

Figs. 6, 7,
and 10

C-102, C-103, C-104,
C-105, C-106, C-107,
C-108, C-109, C-111,
C-112, C-113, L-101,
1-102, L-103, L-104,
L-105, L-106, R-101,
R-102, R-103, R-104,
R-106, R-125, S-101,
X-101, X-102, X-103

Removal of the exciter is not advisable unless the part sought
for replacement is otherwise inaccessible. External parts can be
replaced by loosening or removing the transmitter back plate and
the crystal bracket (refer to the preceding page). Internal parts can
be replaced by removing the variable capacitor C-101, Fig. 12 (refer
to the preceding page), or the bottom plate of the exciter, Fig. 10.
To remove this bottom plate, take off the knob of S-104, slide out
the shaft of S-104, and take out all bottom-plate machine screws. To
remove the top plate, take out all its machine screws.

If it is necessary to remove the exciter assembly itself, the
procedure is as follows: Remove the right-end casting by taking out
the back-plate screws, front-panel handles, cabinet locks, and the
screws holding the exciter and the crystal bracket. Take out the 2
screws in the top bracket next to V-102 and V-103. Take out the
4 screws in the left end of the exciter, 2 of which hold C-128.
Take off the knobs of S-101 and S-104 and slide out the shafts of
these switches. Remove the cable clamps and the connecting wires.
Disconnect three buss wires from the variable capacitor C-101.

The exciter assembly now can be removed from the right end of
the transmitter.

Final Amplifier
Plate
Inductance

Figs. 4 and 5

L-107

Before removing L-107, take off its “COUPLING” dial and dial
lock (the latter is removed by taking out the mounting screws and
turning the lever counterclockwise). The coil then can be unbolted
from the left-end casting, its connecting wires clipped, and the coil
brought out through the casting. (Note: It is recommended that the

connecting wires be clipped and replaced rather than unsoldered
while the coil is still in the transmitter.)

Antenna
Loading Coil

Figs. 2 and 3

L-108

To remove L-108: take out the 4 mounting screws bolting the
bakelite escutcheon to the front panel, take out one screw in the
rear bracket, and unsolder the connecting wires. The whole unit
then can be brought out through the front panel.

Plate-Tuning
Capacitor

Figs. 4 and 5

C-116

To remove C-116, 1-108 must first be removed as directed above.
Then take off the dial lock of C-116 by taking out its mounting
screws and turning the lever counterclockwise. Take out the bolts
securing C-116 to the left-end casting and unsolder the connecting

wires. C-116 then can be brought out through the mounting hole
for L-108.
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RECEIVER

Assembly

Parts Included

Instructions for. Assembly Removal

R-F, Converter,
and H-F
Oscillator
Assemblies

Figs. 20, 21,
and 22

C-202, C-203, C-204,
C-206, C-207, C-208,
C-209, C-210, C-212,
C-213, C-214, C-215,
C-216, C-217, C-218,
C-220, C-223, 1-201,
L-202, L-203, L-204,
1-205, L-206, L-208,
L-209, L-210, S-201,
$-207, 5-208

These three units are exposed for servicing by the removal of a
bottom plate secured by 11 screws, and most service work on them
can be done without removing the units themselves. However, if
it is found necessary to remove them, the procedure is as follows:
Loosen the set screw in the gear end of the band-switch shaft
(8-201, S-207, S-208), press the shaft out of the switch sections
and through the hole in the right-end casting. The section of the
switch shaft going through the front panel may be removed by
taking off its knob and pulling the shaft section out through the
detent bushing. Remove the front panel to gain dccess to the screws
bolting the oscillator section to the right-end casting. Take out 6
screws on top and 3 along the front end of the r-f chassis. The
units now are free except for their connecting wires, which must
be removed carefully so as not to damage any component parts.

R-F Chassis

Figs. 23 and 24

C-205, C-211, C-219,
C-221, C-222, C-224,
C-225, L-207, R-201,
R-202, R-203, R-204,
R-205, R-206, R-207,
R-208, R-209, R-211,
R-212, R-213, $-202,
T-201, X-201, X-202,
X-203, X-208, X-209

All parts on the r-f chassis are made easily available for re-
placement by taking off the receiver back plate and loosening the
large resistor board. In taking off the back plate, remove alf the
screws except those holding the Bristo wrenches. Before attempt-
Jing to loosen the resistor board, C-234 should be taken off and
pulled away from the board. Then the 4 mounting screws holding
the resistor board can be taken out. The connecting leads are flexible
enough so that the resistor board can be turned, giving access to
the parts on the lower side.

I-F and B-F-O
Assemblies

Figs. 25, 26,
27, and 28

C-226, C-227, C-288,
C-229, C-231, C-232,
C-233, C-235, R-210,
R-214, R-215, R-218,
R-219, R-221, R-222,
R-223, R-224, R-225,
R-226, R-228, R-230,
R-232, X-204, X-205,
X-206, X-207, Z-201,
Z-202, Z-203, Z-204

Most of the parts in these assemblies are serviceable without
major dis-assembly.

To remove the i-f assemblies, disconnect the connecting wires
and take out 4 mounting screws on the top of each assembly plate.
The inter-connecting wires between the different stages must be
removed and pulled through the plates. To repair the b-f-o trans-
former Z-204: take off the nuts from the studs holding the shield-
can to the chassis, reach through the two holes provided in the
front panel with a small screwdriver, take out the trimmer-capacitor
mounting screws, and pull off the shield-can.

R-F Gain
Control

Figs. 16, 17,

R-216

The removal of R-216 involves gaining enough room behind it
so that it may be taken off the rear of the front panel. This is done
by taking out the 4 b-f-o assembly mounting screws and tipping
back the b-f-o assembly. It is not necessary to remove the CW

and 18 PITCH knob or any b-f-o unit connections. When replacing R-216,
align its positioning pin with the hole in the panel.

Variable C-2014, C-201B, The variable capacitor C-201 may be removed as follows: Take

Capacitor C-201C off the "TUNING” knob and the dial lock (unscrew the dial-lock

Figs. 12 and 13

handle counterclockwise). Reach through the hole in the right-end
casting with a #6 Bristo wrench, loosen the set screws in the shaft
extension, and remove the shaft extension. Unsolder the connecting
wires, take out one mounting screw from the right-end casting and
two from the mounting-foot fitted into the r-f chassis. Lifc the
variable capacitor out the top of the receiver.
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LOCATION OF FAULTS

The most common cause of improper operation of
radio equipment is tube failure. A complete set of
tested tubes of the same types as specified should be kept
on hand at all times. If faulty operation of the trans-
mitter is observed and tube failure suspected, each tube
may be checked by replacing it with a tube known to be
in good condition. If an open fuse is found it is an
indication of an overload. The overload may be caused
by a defective capacitor, defective tubes, or a high-
voltage arc. A direct short is most readily found by
means of a continuity check. The d-c resistance of the
various circuits may be checked in order to locate the
faule.

Defective tubes causing an overload in the power
circuits may usually be located by inspection. It will be
found that excessive heating or sputtering within the
tube is a good indication of a fault in the tube circuit.
High-voltage arcs may be caused by bent capacitor
plates, corrosion or dust.

One of the greatest sources of trouble in equipment
located in a salt atmosphere is corrosion. Corrosion re-
sulting from salt spray or salt-laden atmosphere may
cause failure of the equipment for no apparent reason.
In general it will be found that contacts such as tap
switches, tube prongs, cable-plug connectors, and relay
contacts are most affected by corrosion. When it is
necessary to operate equpiment in localities subject to
such corrosive atmosphere, inspection of wiping con-

tacts, cable plugs, relay contacts, etc., should be made
more frequently in order to keep the equipment in
good condition.

Decreased B-plus voltage and increased ripple com-
ponents are likely to result from operation with power-
supply -dynamotors whose commutators require cleaning
or whose brushes require cleaning or replacement. This
may be the cause of an otherwise inexplicable drop in
power output, “hash” in the transmitter output, and
excessive noise in the audio output.

Dynamotor brushes and commutators should be exam-
ined periodically. Remove both end bells of each dyna-
motor (take out two screws in each end bell). Brushes
that are badly worn should be replaced from the supply
of spares, and care should be taken that each spare
selected is identical in volrage and polarity rating with
the brush it is to replace. Brushes that are not badly worn
may be wiped off with a clean cloth free from lint and
replaced in exactly their original positions in their
holders. Commutators may be cleaned by wiping with
a clean cloth that has been dipped in alcohol. Time
should be allowed for the alcohol to evaporate (about
five minutes should be sufficient) before the end bells
are replaced on the dynamotors.

Warning: Do not use emery cloth, or any other abra-
sive containing conductive particles, to clean the com-
mutator. If necessary, a very fine grade of sandpaper may
be used, but only if great care is taken to avoid scoring
the commutator segments.
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VI. POWER REQUIREMENTS

POWER REQUIREMENTS

The maximum power taken from the power source
under the various conditions encountered in normal
operation is listed below.

Conditions Power Required
CW-Key Open, Receiver ON 108 watts
CW-Key Closed, Receiver "Stand-by” 185 watts
VOICE—"Stand-by", Receiver ON 110 watts

VOICE—90¢ Modulated, Receiver “Stand-by” 205 watts

Transmitter OFF, Receiver ON 58 watts
FILAMENT-POWER REQUIREMENTS

Transmitter—CW 11.6 volts 1.28 amps
Transmitter—VOICE 11.6 volts 1.72 amps
Receiver 109 volts 1.02 amps
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PLATE-POWER REQUIREMENTS

Transmitter
Type of Total
Emission LV.Stages H.V.Stages Current
CwW 26 ma 156 ma 182 ma
VOICE 26 ma 178 ma 204 ma

The above measurements were made with milliam-
meters inserted in the leads between the power unit
and the transmitter.

Receiver

The teceiver requires approximately 95 ma of plate
current for either CW or MOD. reception.



VII. TABLES

TABLE 1.
LIST OF MAJOR UNITS FOR NAVY MODEL TCS-14 RADIO EQUIPMENT
Navy T Symbol A bl
D:s‘ir;na{ip:n Name ();,:!(lmp’ Dsrs::‘ing
CKP-52245-A | Transmitter (including cabinet with shock mounts), 101 to0 199 Figs. 38, 39, and 40
CKP-46159-A | Receiver (including cabinet with shock mounts) 201 t0 299 Figs. 38, 39, and 40
- Not used 301 to 399 —
CKP-21881-B. | Power Supply 401 to 499 Fig. 41
_— Not used 501 to 599 —_
CCY-23270-A | Remote Control 601t0 699 | Fig 42
CML-47205 Antenna Loading Coil 701 to 799 Fig. 49
—_ Accessories 801 to 899 —_

PARTS LIST AND

Preliminary Notes

Table 1I, on the following pages, is the main parts
list of the complete TCS-14 equipment. The parts are
grouped in classes arranged in the alphabetical order
of their symbol designation prefixes: (C) Capacitors,
(D) Dynamotors, (E) Miscellaneous Electrical Parts,
etc. Within each class, the parts are tabulated in numeri-
cal order by their symbol designations: C-101, C-102,
C-105, ....., C-201, C-202, ......, C-401, C-402, etc.

Parts whose symbol designation is preceded by an
asterisk (*) have spares and are therefore also listed
in the Spare Parts List (Table III).

Table III is arranged similarly to Table II. (No spare
parts are furnished for the Antenna Loading Coil Unit
or the Accessories.)

Throughout Tables II and III the usual “Contractor’s
Drawing and Part Number” column is replaced by two
columns: “Collins Drawing and Part Number” and
“Air King Drawing and Part Number.” The reason

SPARE PARTS LIST

for this is that other models in the TCS Series have
been and are being manufactured by the Collins Radio
Company, Cedar Rapids, Jowa, and wherever the Collins
drawing and part number is available for a part identi-
cal with that in the TCS-14 equipment, this number has
been included here for reference purposes only.

Care should be taken, when ordering replacement
parts for any model of the TCS Series Radio Equipment,
to determine the actual contractor for that particular
model (as indicated by the equipment’s nameplates),
and to order the replacement part under the applicable
drawing and part number. All orders for replacement
parts of course should also include all other necessary
data, as specified under “Requests for Replacement
Material,” page xi.

Throughout Tables II and III, wherever the abbrevia-
tion “W. V.” is used in the voltage rating of capacitors,
the value is direct-current working voltage unless stated
otherwise.
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TABLES
TABLE IV.

STANDARD CABLE WIRE CODE

Letters refer to wire size and type
Numerals refer to RMA Color Code*

Wire Code Color Construction & Ratings
G93 White—Orange Tracer No. 18 A.W.G. Shielded
7 strands 0.0159 tinned copper
1000 volts
Cellulose acetate butyrate tape
Felted asbestos, flame-proofed, glass braid
Jo White No. 16 AW.G.
Joo White—Black Tracer 26 strands 0.010 tinned copper
Jo1 White—Brown Tracer 1000 volts
J95 White—Green Tracer Cellulose acetate butyrate tape
Jo6 White—Blue Tracer Felted asbestos, flame-proofed, glass braid
K9 White No. 20 AW.G.
K90 White—Black Tracer 7 strands 0.0126 tinned copper
K91 White—Brown Tracer 1000 volts
K92 White—Red Tracer Cellulose acetate butyrate tape
K93 White—Orange Tracer Felted asbestos, flame-proofed, glass braid
K94 White—Yellow Tracer
K95 White—Green Tracer
K96 White—Blue Tracer
K924 White—Red & Yellow Tracers
K925 White—Red & Green Tracers
192 White—Red Tracer No. 20 AW.G.
L96 White—Blue Tracer 7 strands 0.0126 tinned copper
3000 volts
Cellulose acetate butyrate tape
Felted asbestos, flame-proofed, glass braid
P9 White No. 12 AW.G.
P91 White—Brown Tracer 61 strands 0.010 tinned copper
1000 volts

Cellulose acetate butytate tape
Felted asbestos, flame-proofed, glass braid

* Note on Color Desig

2 =red, 9 =

white, etc.
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nations: Numbers represent colors in the same ways as on resistors and capacitors (see next page); thus




TABLES
TABLE V.

(a) RESISTOR COLOR CODE

The Standard RMA Color Code is used to indicate
the resistance of the small resistors used in the equip-
ment. The colors and corresponding numbers are listed

below:

0—Black 5—Green
1—Brown 6—Blue
2—Red 7—Violet
3—Orange 8—Gray
4—Yellow 9—White

The resistors are marked with three colored “bands”
near one end. All resistance values are in ohms. The
color sequence begins with the color nearest the end of
the resistor. The first "band” indicates the first digit of
the sequence, the second “band” the second digit and
the third “band” the number of zeros following the
second digit.

Tolerance values for the resistors are designated by
the fourth "band” on the resistor body, using the fol-
lowing colors to indicate the percentage of tolerance:

1% —Brown 6% —Blue
2% —Red 7% —Violet
3% —Orange 8% —Gray
49 —Yellow 9% —White

5% —Green or Gold 109%—Silver

20% —No color
For example, the resistor shown below has a resistance
of 10,000 ohms and a tolerance of *=5%, as indicated
by the sequence of colors: brown (1), black (0),
orange (3), and gold (5%).

BROWN
BLACK
ORANGE
GOLD

NN\ \l

NN
NN
N
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(b) CAPACITOR COLOR CODE

The Standard RMA Color Code is used to indicate
the capacitance in micromicrofarads of some of the
midget mica capacitors used in the equipment. The
colors and corresponding numbers are listed below:

0—Black 5—Green

1—Brown 6—Blue

2—Red 7—Violet

3—Orange 8—Gray

4—Yellow 9—White

Tolerances are indicated by a single color as follows:
1% —Brown 6% —Blue

2% —Red 7% —Violet
3%—Orange 8%—Gray

4% —Yellow 9% —White

5%—Green or Gold 10% —Silver

20%—No color

The capacitors are marked with six dots arranged in
two horizontal rows of three dots each. The upper three
dots (marked with an arrow to indicate the proper
sequence) are colored to indicate three digits of the
capacitance, and the lower right-hand -dot is colored to
indicate the number of zeros following the third digit.
All capacitance values are in micromicrofarads (##f).

The middle dot in the lower row is colored to indi-
cate the tolerance in per cent. The lefr-hand dot of the
lower row, if colored, shows the voltage rating in
hundreds of volts.

For example, the capacitor shown below has a capaci-
tance of 2500 u#F (0.0025 #f). The color sequence
along the upper row is red (2), green (5), and black
(0). The right-hand dot on the lower row is brown (1),
indicating the number of zeros following the third
digit. The tolerance is *5%, indicated by the green
(5% ) coloring of the middle dot in the lower row.

RED
GREEN
/ /— BLACK
33
°© Q Q
\ \— BROWN
GREEN



Code
Desig.

05N

10C

10P

22A

25C

28]

40G

428

50X

GOE

648

658

668

75C

Navy

Type
Prefix

CBZ

CBN

CIR

CcG

CSE

CEK

CSL

CPQ

CSF

CcD

LIST OF MANUFACTURERS

Name and Address

National Company, Inc.
61 Sherman Street
Malden, Massachusetts

Cannon Electrical Devel. Co.
3209 Humboldt Street
Los Angeles, California

Pheoll Mfg.
80 Walker Street
New York, New York

Allen-Bradley Company
118 West Greenfield Avenue
Milwaukee, Wisconsin

Centralab, Inc.
900 East Keefe Avenue
Milwaukee, Wisconsin

International Resistance Co.
401 North Broad Street
Philadelphia, Pennsylvania

General Electric Company
Schenectady, New York

Signal Electric Mfg. Company
1939 Troom Street
Menominee, Michigan

X-L Radio, Laboratories
420 West Chicago Avenue
Chicago, Illinois

Eicor, Inc.
1501 West Congress Street
Chicago, Illinois

Solar Manufacturing Corporation

588 Avenue A
Bayonne, New Jersey

Speer Resistor Corporation
Theresia Street
St. Mary's, Pennsylvania

Sprague Specialties Company
North Adams, Massachusetts

Cornell-Dubillier Electric Corp.
1000 Hamilton Blvd., South
South Plainfield, New Jersey

TABLES

TABLE VI
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Code
Desig.

77)

78L

80H

84A

96C

97B

200w

202A

204A

208B

210C

211C

213C

214E

Navy

Type
Prefix

CEJ

CLF

CHH

CAE

CFA

CwWo

CKP

CPH

CTB

CCY

CMC

Name and Address

E. F. Johnson Company
Waseca, Minnesota

Littelfuse Laboratories
4765 Ravenswood Avenue
Chicago, Illinois

Harvey Hubbell, Inc.
1930 Thomas Street
Bridgeport, Connecticut

Arrow-Hart & Hegeman Company
108 Hawthorne Street
Hartford, Connecticut

Cutler-Hammer
1333 West St. Paul Avenue
Milwaukee, Wisconsin

Bussmann Mfg. Company
2538 West University Street
St. Louis, Missouri

Webster Products
3825 Armitage Avenue
Chicago, Illinois

Air King Products Company, Inc.
1523 Sixty-Third Street
Brooklyn, New York

American Phenolic Corporation
1830 South 54th Street
Chicago, Illinois

The Bristol Company
117 Bristol Road
Waterbury, Connecticut

Cinaudagraph Speakers, Inc.
3929 South Michigan Blvd.
Chicago, Illinois

Clarostat Mfg. Company, Inc.
285 North Sixth Street
Brooklyn, New York

Henry L. Crowley Company
1 Central Avenue
West Orange, New Jersey

Hugh H. Eby, Inc.
18 West Chelten Avenue
Philadelphia, Pennsylvania



Code

Desig.

215E

223G

227L

231IM

233M

234M

235N

236P

240R

2438

Navy
Type
Prefix

CML

CMR

coC

CFW

CSA

TABLES

TABLE VI. LIST OF MANUFACTURERS (Continued)

Name and Address

Electro Motive Mfg. Co., Inc.
South Park & John Streets
Willimantic, Connecticut

Graybar Electric Company, Inc.
420 Lexington Avenue
New York, New York

L. & B. Electric Company
5206 New Utrecht Avenue
Brooklyn, New York

The Magnavox Company
2131 Bueter Road
Fort Wayne, Indiana

Meissner Manufacturing Company
7th & Belmont Street
Mt. Carmel, Illinois

Micamold Radio Corporation
1087 Flushing Avenue
Brooklyn, New York

National Fabricated Products Co.
2650 West Belden Avenue
Chicago, Illinois

Oak Manufacturing Company
1260 North Clybourne Avenue
Chicago, Illinois

Radio Condenser Company
Davis & Copewood Streets
Camden, New Jersey

F. W. Sickles Company
P. O. Box 920
Springfield, Massachusetts

Stackpole Carbon Company
1942 Tannery Street
St. Mary’s, Pennsylvania
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Desig.
2448

2458S

2468

500A

501M

502P

503M

504A

505E

506H

507A

508A

Navy
Type

Prefix Name and Address

CSN

Standard Transformer Corp.
1500 North Halsted Street
Chicago, Illinois

Standard Winding Corporation
Newburgh, New York

Stanwyck Winding Company
Gardnertown Road
Newburgh, New York

Alfred Hale Rubber Co.
North Quincy, Massachusetts

Miltre Specialty
815 Broadway
Brooklyn, New York

Phoenix Specialty
155 Wooster Street
New York, New York

Midwest Moulding Co.
333 North Whipple Street
Chicago, Illinois

Adolph Friedman Co.
220 East 23rd Street
New York, New York

Emco Radio
78 Reade Street
New York, New York

Henrite Products Corp.
Ironton, Ohio

Art Steel Co.
300 East 141st Street
New York, New York

Automatic Elec. Mfg. Co.
Mankato, Minnesota



Fig. 1 Transmitter Unit — Front View

NOTE: An older model of the TCS Series Equipment is shown here and in some of the
other illustrations (as noted) in this Preliminary Instruction Book. They will be replaced
in the Final Instruction Book by illustrations of the Model TCS-14 Equipment. Mean-
while they may be used for reference purposes inasmuch as the older model differs from
the Model TCS-14 only in cerrain details: studs instead of handles, different types of
ganged variable capacitors C-101 and C-202, different end castings, screws, drill holes,
and terminal lugs, etc. In general, the location of the labelled component parts is the
same in both models.
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x-109

Fig. 2 Transmitter Unit — Top Open View
(older model shown; see note for Fig. 1)

L-ios  ©-128 L-108 c-He . s-or  51os
] : z L3
£l E-I08 Y mM-10) P10 o8/ g=us /Lo
h =1t
i - A
dThin =l padl ks ) T a1/ h
a=i1s A == T 7 7
N

: Pl me? I, L f i,

R=i2Z4
=izl

=115
G130

xX=1086

c=izo

oe=lia

X=104

A=ila R=HIT fR=i23 [ Ru2 K103 H-108 K=l

x=iar R-126  X-I0& R-107 T-10i c-127 L-ios

Fig. 3 Transmitter Unit — Bottom Open View
(older model shown; see note for Fig. 1)
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107

Fig. 4 Transmitter Unit — Left Side Open View
(older model shown; see note for Fig. 1)

Fig. 5 ‘'Transmitter Left-End Casting — Inside View
{older model shown; see note for Fig. 1)
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Fig. 6 Transmister Exciter Assembly — Top View

[ 7 B T e R=125  R-10s x-103

L A=101
g1y
G-z
R-l1o2 C= 108
€-108
i
L=0o1

c-10e Lal03 : L=106 | L=108 (IL-104

Fig. 7 Transmitter Exciter Assembly — Bottom View
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Fig. 9 Transmitter Crystal-Bracket Assembly — Bottom View
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L-i08

J=i0l 5=1085 5-107 P=l0i M-LD]

Fig. 11 ‘Transmitier Front Panel — Inside View
(older model shown; see note for Fig. 1)
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Fig. 12 Ganged Variable Capacitor Assembly — Front View

Fig. 13 Ganged Variable Capacitor Assembly —End View
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Fig. 14 Receiver Unit — Front View
(older model shown; see note for Fig. 1)
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Fig. 15 Receiver Unit — Top Open View
(older model shown; see note for Fig. 1)

Fig. 16 Receiver Unit — Bottom Open View
(older model shown; see note for Fig. 1)
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I=z2m z-go0% I-203 I-Z0s

Fig. 17 Receiver Unit — Left End Open View
(older model shown; see note for Fig. 1)

x-208

\ -.-._:-:i 7» '
: 7

0 = A :
\ =y

= .

Fig. 18 Receiver Unit — Right End Open View

(older model shown; see note for Fig. 1)
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x-208

pLaiggmetoioy

E—he nt

G-218 G-E10
~s-zol L-208" s-zo8 G-233

Fig. 19 Receiver Unit — Rear Open View

G208
sS-z08
G-202
G-zpa
L-2ai
=205

L-g02 c-203

Fig. 20 Receiver R-F Assembly — Side View
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Fig. 21 Receiver Converter Assembly — Side View

Fig. 22 Receiver Oscillator Assembly — Side View
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ceze

Fig. 24 Recesver R-F Chassis — Bottom View
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Fig. 25 Receiver 1st I-F Assembly — Bottom View

Fig. 26 Receiver 2nd I-F Assembly — Bottom View
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Fig. 28 Receiver B-F-O Assembly — Bottom View
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e ey Sy

Fig. 30 Power-Supply Unit — Top View
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Crdor

To40%

Fig. 31A Power-Supply Unit — Bottom Open View

Supply Unit Base Plate — Top View

Fig. 31B Power
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[ ]
Poatl

Po40R

[ -1 —

Fig. 32 Power-Supply Unit — Left-Side View

Fig. 33 Power-Suppiy Unit — Right-Side View
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5-602

R=601

J-E02 J-801 P-801

R-B0!

E-601

T-801

L5601

Fig. 35 Remote-Control Unit — Bottom Open View

77



E-T02

E-703
5-701
E=T0I
Fig. 36 Antenna Loading Coil Unit — Front View
5-701

Fig. 37 Antenna Loading Coil Unit — Front Open View
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Fig. 1 ‘Transmitter Unit — Front View

NOTE: An older model of the TCS Series Equipment is shown here and in some of the
other illustrations (as noted) in this Preliminary Instruction Book. They will be replaced
in the Final Instruction Book by illustrations of the Model TCS-14 Equipment. Mean-
while they may be used for reference purposes inasmuch as the older model differs from
the Model TCS-14 only in cerrain details: studs instead of handles, different types of
ganged variable capacitors C-101 and C-202, different end castings, screws, drill holes,
and terminal lugs, etc. In general, the location of the labelled component parts is the
same in both models.
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x-109

Fig. 2 Transmitter Unit — Top Open View
(older model shown; see note for Fig. 1)

L-ios  ©-128 L-108 c-He . s-or  51os
] : z L3
£l E-I08 Y mM-10) P10 o8/ g=us /Lo
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dThin =l padl ks ) T a1/ h
a=i1s A == T 7 7
N

: Pl me? I, L f i,

R=i2Z4
=izl

=115
G130

xX=1086

c=izo

oe=lia

X=104

A=ila R=HIT fR=i23 [ Ru2 K103 H-108 K=l

x=iar R-126  X-I0& R-107 T-10i c-127 L-ios

Fig. 3 Transmitter Unit — Bottom Open View
(older model shown; see note for Fig. 1)
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Fig. 4 Transmitter Unit — Left Side Open View
(older model shown; see note for Fig. 1)

Fig. 5 ‘'Transmitter Left-End Casting — Inside View
{older model shown; see note for Fig. 1)
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408 = 107 STt

L=log. w=lag =il . S R=1%5 . R-los  X=103

LX=dol
a-is
G-z
R-lge G109
€-105
=11l
L=1ai

L=log L-108 L=104

Fig. 7 Transmitter Exciter Assembly — Bottom View
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Fig. 9 Transmitter Crystal-Bracket Assembly — Bottom View
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L-i08

J=i0l 5=1085 5-107 P=l0i M-LD]

Fig. 11 ‘Transmitier Front Panel — Inside View
(older model shown; see note for Fig. 1)

64



Fig. 12 Ganged Variable Capacitor Assembly — Front View

Fig. 13 Ganged Variable Capacitor Assembly —End View
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Fig. 14 Receiver Unit — Front View
(older model shown; see note for Fig. 1)
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Fig. 15 Receiver Unit — Top Open View
(older model shown; see note for Fig. 1)

Fig. 16 Receiver Unit — Bottom Open View
(older model shown; see note for Fig. 1)
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=200 I-202 I=203 Z-204

Fig. 17 Receiver Unit — Left End Open View
(older model shown; see note for Fig. 1)

s g b s

Fig. 18 Receiver Unit — Right End Open View

(older model shown; see note for Fig. 1)
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G-218 c-=210 's-\éu'r L=203
ls-zol L=205  L-20€ c-220

Fig. 19 Receiver Unit — Rear Open View

Rk 208
L 5-zoa
C-202
G-zoa
L-z2ol
~203%

L=20z2 c-20%

Fig. 20 Receiver R-F Assembly — Side View
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Fig. 21 Receiver Converter Assembly — Side View

' .( .L.

Fig. 22 Receiver Oscillator Assembly — Side View
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Fig. 23 Receiver R-F Chasss — Top View

Fig. 24 Receiver R-F Chassis — Bottom View
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Fig. 25 Receiver 1st I-F Assembly — Bottom View

Fig. 26 Receiver 2nd I-F Assembly — Bottom View

12



Fig. 28 Receiver B-F-O Assembly— Bottom View
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Fig. 30 Power-Supply Unit — Top View
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Fig. 314  Power-Supply Unit — Botiom Open View

Fig. 31B Power-Supply Unit Base Plate — Top View
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Bodge L-&0Y b-aqr

Fig. 32 Power-Supply Unit — Left-Side View

Fig. 33 Power-Suppiy Unit — Righi-Side View



e 11

J-E0R 800 P=ED1

L5-80

Fig. 35 Remote-Control Unit — Bottom Open View
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B-B00

T=801



E-To2

E=703
&=-To
E-Tan
Fig. 36 Antenna Loading Coil Unit — Front View
s=T0

Fig. 37 Antenna Loading Coil Unit — Front Open Viev
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FIG. 46
DRAWING NUMBER
MNM- 1056
AIR KING PRODUCTS €O., INC. ISSUE ] A

BROOKLYN, N. Y.

FIG.46.—REMOTE~CONTROL UNIT

SCHEMATIC

ORIGINAL DATE JUNE 9,1943.

BROWN & GREEN

RECEIVER

UNIT QD

FIG. 47

O- { | RECEIVER
NORMALLY
OPEN SWITGCH
Ll BROWN & YELLOW
ﬁ -~ 2 SWITCGH
TRANSMITTER
BUTTON BROWN
O <O 3 TRANSMITTER
BROWN & RED
A O 4 COMMON
FIG. 47
DRAWING NUMBER
MNM-1052
ISSUE] A
ORIGINAL DATE MAY 24. (943,
AIR KING PRODUCTS €O., INC.
HANDSET SCHEMATIC BROOKLYN, N. Y.
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(A)- ASSEMBLY

LENGTH AS SPECIFIED BELOW

AIR KING PRODUCTS CO., INC,
BROOKLYN, N. Y.

GCONNECTOR P-~80C1, P~-803, OR P-805
GONTACTS AS SPECIFIED BELOW

GONNECTOR P-802, P-804, OR P-806
CONTACTS AS SPECIFIED BELOW

wW-801

(B)-TRANSMITTER POWER~- SUPPLY CABLE SCHEMATIC

#20 1,000V 8LACK
416 1,000 V. GREEN
#20 1,000V, GRAY
#16 1,000V BLACK
%20 1,000V, BLUE
o
NGTH OF 0405
LENGTH OF CABLE RIS,
11 FEET C A
%
i
#20 1,000v. ORANGE S
#20 1,000V, BROWN-
w16 1,000V, BROWN
#20 1L,O0OV. RED
#20 1,000v. GREEN
a6 1,000V, WHITE

P-801, 16 CONTACTS

P-802, I6 CONTACTS

w-802

wW-803

— #16 1,000v. BROWN.
%20 1,000V, RED
#20 1,000V. ORANGE
2OV
50403 LENGTH OF CABLE
9ps 07
iz y 10 FEET
A
»16. 1,000V, WHITE
w12 1,000v. WHITE
.12 1,000v, BROWN
#20 1,000v. 8LUE —————
P-803, 12 CONTACTS P-804, 12 CONTACTS
el el el g R ==:=.;=::::::::::::::::::::::::::: ===
*20 1,000V BROWN
#i2 1,000v. WHITE
. ————————&12 1,000v. BROWN
2 "°I b
s 3 \)’é LENGTH OF CABLE s 45 -
g 20 FEET 00 g
1 H
®16 1,000V. BLACK
L %20 1,000V, BLUE
216 - 1,000V.. WHITE
»20 1,000V sLACK———————————
P-805, 9 CONTACTS P-806, 9 CONTACTS
FIG. 48
DRAWING MUMBER
MNL-1030
: ISSUE A
FIG. 48— INTERCONNECTING CABLES — SCHEMATICS AND ASSEMBLY
oRiginal oaTe ~JUNE 1,1943.

(C)~ RECEIVER POWER-SUPPLY CABLE SCHEMATIC

{D)- REMOTE ~CONTROL CABLE SCHEMATIC
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FRONT
UNIVERSAL MOUNTING BRACKETS ARE
NOTE: SHOWN AT REAR OF UNIT FOR WALL
7 - *  MOUNTING. THEY MAY ALSO BE MOUNTED
3 J - IN DOTTED POSITIONS INDIGATED.
52 >
.-—l
[ ] FIG. 49
— :
DRAWING NUMBER
SIDE MNM-1054
ISSUE A

ORIGINAL DATE JUNE 3. ISQi

AIR KING PRODUCTS CO., INC.

F16.49. ANTENNA LOADING COIL UNIT

BROOKLYN, N. Y.
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