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CONTRACTUAL GUARANTEE 

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

To the extent the-equipment, including all parts and spare pans; as defined above, is of the Contractor's design 
or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing conditions, against 
defects in design with the understanding that if ten percent ( IOo/0) or more of any such said items, but not less 
than two of any such item, of the total quantity comprising such item furnished under the contract, are 
found to be defective as to design, such item will be conclusively presumed to be of defective design and subject 
to one hundred percent ( lOOo/0) correction or replacement by a suitably redesigned item. 

All such defective items will be subject to ultimate return to the Contractor. In view of the fact that normal 
activities of the Naval Service may result in the use of equipment in such remote portions of the world or under 
such conditions a.s to preclude the return of the defective items for repair or replacement without jeopardizing 
the integrity of Naval communications, the exigencies of the Service, therefore, may necessitate expeditious 
repair of such items in order to prevent extended interruption of communications. In such cases the return of the 
defective items for examination by the Contractor prior to repair or replacement will not be mandatory. The 
report of a responsible authority, including details of the conditi,)ij, surrounding the failure will be acceptable 
as a basis for affecting expeditious adjustment under the provisions of this contractual guarantee. 

The above one year period will not include any portion of time the equipment fails to perform satisfacrorily 
due to any such defects, and any items repaired or replaced by the Contractor will be f;Uaraateed anew under 
this provision . 
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INSTALLATION RECORD 

Contract No. 
NXsr 38314 
NXsr 48390 
NXsr 86279 

Date of Contract: 
Sept. 23, 1943 
Feb. 14, 1944 
Dec. 18, 1944 

Contract No. 
NXsr 91960 
N5sr 8595 
N5sr 10539 

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_ ____ _ 

Date of Contract: 
Mar. 1, 1945 
June 27, 1945 
July 2 5, 1945 

-----· ---- -

Blank spaces in this table shall be filled in at time of installation. Operating personnel shall also mark the 
"date placed in service" on the date of acceptance plate located below the model nameplate on the equip
ment, using suitable methods and care to avoid damaging the equipment. 

REPORT OF FAILURE 

Report of failure of any part of this equipment, during its service life, shall be made to the Bureau of Ships in 
accordance with current instructions. The report shall cover all details of the failure and give the date of installa
tion of the equipment. For procedure in reporting failures see Chapter 67 of the "Bureau of Ships Manual," or 
superseding instructions. 

ORDERING PARTS 

All requests or requisitions for replacement material should include the following data: 

1. Equipment model designation. 4. Contractor's drawing and part number. 

2. Name of part and complete description. 5. A WS, JAN, or Navy Type Designation. 

3. Manufacturer's designation. 
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THE ATTENTIO.r\' OF OFFICERS AND OPERATING PERSONNEL IS DIRECTED TO CHAPTER 

67 OF BUREAU OF SHIPS MANUAL OR SUPERSEDING INSTRUCTIONS ON THE SUBJECT OF 

RADIO-SAFETY PRECAUTIONS TO BE OBSERVED. 

WARNING 

THIS EQUIPMENT EMPLOYS VOLTAGES WHICH ARE DANGEROUS AND MAY BE FATAL lF 

CONTACTED BY OPERATING PERSONNEL. EXTREME CAUTION SHOULD BE EXERCISED 

WHEN WORKING WITH THE EQUIPMENT. 

WHILE EVERY PRACTICABLE SAFETY PRECAUTION HAS BEEN INCORPORATED IN THIS 

EQUIPMENT, THE FOLLOWING RULES MUST BE STRICTLY OBSERVED: 

KEEP AWAY FROM LIVE CIRCUITS 

OPERATING PERSONNEL MUST AT ALL TIMES OBSERVE ALL SAFETY REGULATIONS. DO NOT 

CHANGE TUBES OR MAKE ADJUSTMENTS INSIDE EQUIPMENT WITH HIGH VOLTAGE SUP

PLY ON. UNDER CERTAIN CONDITIONS DANGEROUS POTENTIALS MAY EXIST IN CIRCUITS 

WITH POWER CONTROLS IN THE "OFF" POSITION DUE TO CHARGES RETAINED BY CA

PACITORS. TO AVOID CASUALTIES ALWAYS REMOVE POWER AND DISCHARGE AND 

GROUND CIRCUITS PRIOR TO TOUCHING THEM. 

DON'T SERVICE OR ADJUST ALONE 

UNDER NO CIRCUMSTANCES SHOULD ANY PERSON REACH WITHIN OR ENTER THE ENCLO

SURE FOR THE PURPOSE OF SERVICING OR ADJUSTING THE EQUIPMENT WITHOUT THE 

IMMEDIATE PRESENCE OR ASSISTANCE OF ANOTHER PERSON CAPABLE OF RENDERING AID. 

DON'T TAMPER WITH INTERLOCKS 

DO NOT DEPEND UPON DOOR SWITCHES OR INTERLOCKS FOR PROTECTION BUT ALWAYS 

SHUT DOWN MOTOR GENERATORS OR OTHER POWER EQUIPMENT. UNDER NO CIRCUM

STANCES SHOULD ANY ACCESS GATE, DOOR OR SAFETY INTERLOCK SWITCH BE REMOVED, 

SHORT CIRCUITED, OR TAMPERED WITH IN ANY WAY, BY OTHER THAN AUTHORIZED 

MAINTENANCE PERSONNEL, NOR SHOULD RELIANCE BE PLACED UPON THE INTERLOCK 

SWITCHES FOR REMOVING VOLTAGES FROM THE EQUIPMENT. 

RESUSCITATION 

AN APPROVED POSTER ILLUSTRATING THE RULES FOR RESUSCITATION BY THE PRONE 

PRESSURE METHOD SHALL BE PROMINENTLY DISPLAYED IN EACH RADIO, RADAR OR 

SONAR ENCLOSURE. POSTERS MAY BE OBTAINED UPON REQUEST TO THE BUREAU OF MEDI

CINE AND SURGERY. 

Original lx 
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General Description NAVSHIPS 900,705 Section I 

Par. 1-3 

SECTON 1- GENERAL DESCRIPTION 

1. MODELS COVERED. 

This instruction book covers Navy Models TCS-14 and 

TCS-15. Five types of power supplies are included and 

are interchangeable for both TCS equipment models. 

One power supply only is supplied with each equipment. 

2. GENERAL. 

The TCS Radio Equipment is a complete radio trans

mitting and receiving installation. It is designed for use 

in mobile and portable services: motor boats, motor cars, 

trucks, ambulances, tanks, and in other services where 

severe vibration and shock may be encountered. 

The parts of each major unit '!re 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 enamel. The front 

panels are made of zinc sheet with a chemical mat finish. 

All parts of the cabinet are adequately reinforced to 

withstand the vibration and shock incident to normal 

service . 

3. TRANSMITTER. 

(See figure 1-2.) 
The Type-52245-A Transmitter employs an oscil

lator-buffer-final amplifier circuit with provisions for the 
emission of either CW or voice-amplitude-modulated sig· 
nals. The frequency range, 1.5 megacycles to 12 mego· 

Figure l-2 Transmitter Type -52245-A. Front Perspective View Showing Cabinet and Shock Mounts 

Original 1-1 
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NAVSHIPS 900,075 General Description 

cycles, is covered in three bands. 

Band 1: 1.5 Me to 3 Me 
Band 2: 3 Me to 6 Me 
Band 3: 6 Me to 12 Me 

Either master-oscillator-controlled or crystal-controlled 
operation is available. Continuous coverage of the entire 
frequency range is provided by the master oscillator. 
When crystal-controlled operation is desired, any of the 
four crystals of a set may be selected at will. These crys
tals, all of which are ground within the range of 1.5 
megacycles to 3 megacycles, may be operated on their 
fundamentals (Band 1) or on their second harmonics 
(Band 2). When the buffer-amplifier stage is operated as 
a frequency doubler, second-harmonic output from the 
crystal-controlled oscillator is frequency-doubled to pro
vide final output in Band 3. 

The transmitter is rigidly constructed to give a high 
degree of frequency stability under the conditions com
mon to the types of services for which the equipment 
was designed. The frequency variation due to vibration 
of an amplitude of 1/32 inch in any plane ( 1/16 inch 
total excursion) and at a frequency of thirty cycles per 
second for thirty minutes will not exceed 0.02 7o; the 
variation due to changes in line-supply voltage from 
10% above to 10J"0 below the normal value will not ex
ceed 0.01%- Increasing the humidity from normal values 
to 95% humidity will cause a frequency variation which 
will not exceed O.lO'J'o· 

The frequency response of the transmitter is uniform 
within plus or minus 5 db over the audio range of 300 to 
3000 cycles. The audio-frequency distortion is less than 
10% rms, measured with 90% modulation at 400 cycles. 
The residual noise level on the carrier is more than 46 db 
below the 100% modulation level. The audio system is 
capable of modulating the carrier at least 907o for voice 
emission. An audio input of 0.86 volt is required to 
modulate the carrier 90% at 400 cycles. The audio input 
circuit is designed to operate from a carbon microphone 
of approxim ·tely 100 ohms internal resistance. The car
rier may be keyed at speeds up to 30 words per minute 
without objectionable chirp. 

The power output, as measured at the plates of the 
power-output tubes with normal supply voltage, is 10 
watts on voice and 25 watts on CW at all radio frequen
cies. The actual power delivered to the antenna, however, 
is dependent upon the type of antenna used. Thf' 
output network of the unit is designed to operate 
into a single twenty-foot vertical radiator of the typ€: 
known as a "whip" antenna. Approximately 60% of the 
above plate power is obtainable with this antenna. 

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 inter
lock switch opens and all power is removed from the unit. 

But note that the interlock switch is by-passed and no 

1-2 

protection furnished if switch S602 of the remote-control 
tmit is in the "ON" position. 

The transmitter is rigidly constructed to give a high 
degree of frequency stability under the conditions com
mon to the types of services for which the equipment 
y;as designed. The frequency variation due to vibration 
of an amplitude of 1j16 inch in any plane and at a fre
quency of thirty cycles per second for thirty minutes will 
not exceed 0.05 }'o; the variation due to changes in line 
supply voltage from 1070 above to lOJ'o below the nor
mal value will not exceed 0.01')'o. Increasing the humid
ity from normal values to 9570 humidity will cause a 
frequency variation which will not exceed 0.10')'0• 

4. RECEIVER. 

(See figure 1-3.) 

The Type -46159-A Receiver employs a sensitive super
heterodyne circuit having one stage of r-f amplification 
and two stages of i-f amplification to give the sensitivity 
and selectivity that is necessary for operation under con
ditions experienced in normal service. 

The receiver's frequency range is the same as that of 
the transmitter, 1.5 megacycles to 12 megacycles, in three 
bands. 

Band 1: 1.5 Me to 3 Me 
Band 2: 3 Me to 6 Me 
Band 3: 6 Me to 12 Me 

Master-oscillator-controlled-operation is employed nor
mally, but provision is made for the optional use of crys
tal control. The latter is satisfactory in Bands 1 and 
2, but in Band 3 it results in somewhat reduced sen
sitivity. 

The input circuit of the receiver unit is designed to 
operate efficiently from the twenty-foot vertical "whip" 
antenna similar to that used for the transmitter. If de
sired, the same antenna may be used for both units. 

The receiver is of moderate sensitivity and will deliver 
6 milliwatts audio power with less than 15 microvolts 
input on all bands. The two stages i-f amplification 
provide good selectivity. Receivers contain IF trans
formers with the following characteristics: 

11 Kc wide at 6 db down 
18 Kc wide at 20 db down 
30 Kc wide at 40 db down 

The output circuit of the receiver is designed to work 
into a 500-ohm load. The maximum output, measured at 
the output jack with a signal 30% modulated at 400 
cycles being fed into the receiver at the ANTENNA ter
minal, is 1.4 watts. With a gain control set for 1 watt 
audio output the distortion is less than 5')'o. 

The receiver requires 12 volts a.c. or d.c. at 1.4 am
peres for the filaments and 225 volts d.c. at 95 milliam
peres for the plates of the tubes. 

Original 
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General Description NAVSHIPS 900,705 Section I 

Par. 5-6 

Figure J -3 Receiver Type -46J 59-A. Front Perspective View Showing Cabinet and Shock Mounts 

Figure 1-4 Remote Control Unit Type CCI -23270-A. 
Front Perspective View 

Original 

5. REMOTE-CONTROL UNIT. 

(See figure 1-4.) 

The Type CCY-23270-A Remote-control Unit contains 
all the components necessary for power and emission con
trol of the transmitter, and power and audio-input con
trol to the speaker or headphones, from a remote point. 
The unit contains a loudspeaker that may be used for 
reception, or, if it is desire4 to use headphones, the head
phones cord plug may be inserted into the PHONES 
jack. A switch permits the selection of either loudspeaker 
or phones reception. 

6. ANTENNA LOADING COIL. 

(See figure 1-5.) 

The Type CML-47205 Antenna Loading Coil is essen
tial to the satisfactory performance of the transmitter 
when the latter is used with the recommended twenty
foot vertical "whip" antenna in the frequency range of 
1. 5 megacycles to 3 megacycles (Band 1). The inductance 

1-3 
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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 "5" (minimum induc
tance) is for the higher frequencies. Step "6" shorts out 
the loading coil, connecting the transmitter directly to 
the antenna lead-in. 

Two wing nuts are provided to insert the coil in series 
with the lead-in to the transmitting antenna and a bind
ing post (marked with "G" ) provides a means for 
grounding the metal cabinet in which the coil is housed. 

E· 702 
·703 

s-701 

Figure 1-5 Antenna Loading Coil Type CML-47205. 
Front Perspective View 

7. POWER SUPPLIES. 

a. The Type CKP-21881-B Power Supply (figure 1-6) 
consists of a dual dynamotor unit operating from a 12-
volt d-e source of power. One dynamotor furnishes 425-
volt direct current for the high-voltage stages of the 
transmitter; the other furnishes 225-volt direct current 
for the low-voltage 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 dynamotors (batteries or other 12-volt d-e source.) 

P·40 

1-4 

Figure J -6 Dual Dynamotor Power Unit 
Type ·21881-8. Front Perspective View 

b. The Type CKP-20309 Power Unit (figure 1-7) is 
designed for use with either 115v 50/60 cycle or 230 
volts 50/60 cycles a-c simply by changing rhe position of 
a toggle switch. This unit utilizes two full wave vacuum 
tube rectifier systems and a dry disc rectifier to furnish 
the necessary voltages for operation of the transmitter 
and receiver. 

Figure 1-7 Rectifier Power Unit Type -20309. 
Top View 

c. The Type CKP-211330-B Single Machine Dyna
motor Power Unit (figure 1-8) consists of a multiple 
winding dynamotor capable of operating from either a 
12v or a 24v d-e source simply by changing the position 
of a plug located within the unit chassis. 

P2\ 

"\ 
P28\ 

0211101 

Figure 1-8 Single Dynamotor Power Unit 
Type -2ll330-8. Top View 

Original 
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Figure J -9 Motor Generator Power Unit Type 
-21 J 100, and -21827-A. front Perspective View 

d. The Type CKP-211100 Power Unit (figure 1-9) 
utilizes two motors and two generators to supply the 
voltage necessary for the operation of the transmitter 
and receiver. It is designed to operate from a liS volt 
d.c. power source. 

e. The Type CKP-21827-A Power Unit (figure 1-9) 
utilizes two motors and two generators to supply the 
voltage necessary for the operation of the transmitter 
and receiver. It is designed to operate from a 230 volt 
d.c. power source. 

Both motor generator power units may be operated 
from either 115 or 230 volts by changing the motors. 
Symbol numbers 2100-2199 apply to Type CKP-
211100; symbol numbers 2300·2399 apply to Type CKP-
21827-A. figure 1-9 may be used for both. 

8. INTERCONNECTING CABLES. 

A complete set of vinylite-covered shielded cables is 
furnished to interconnect the various units for the com· 
plete installation. The transmitter cable 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 consists of seven conductors and is 
used between the receiver and the power-supply unit. It 
is ten feet long and is fitted with a shielded 12-terminal 
female locking-type plug on each end . 

The control cable consists of seven conductors and is 
used between the remote-control and the power-supply 
units. It is twenty feet long and is fitted with a shielded 
9-terminal female locking-type plug on each end. 

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

Two #6 Allen-head set screws (four to a cable) hold 
the cable clamps firmly to the cables. These set screws 
are covered with glyptal. 

Original 

9. TELEGRAPH KEY. 

The Type CSE-26018 Telegraph Key is the standard 
hand type equipped with a shorting lever. It has a lac
quered brass finish and platinor points. It is accompan
ied by a cord-and-plug assembly including a 34-inch 
2-conductor cord and 3-circuit plug that may be inserted 
into the MICROPHONE-OR-KEY jack on either the 
transmitter panel or the remote-control unit. 

The red band appearing on the plug or its cord and 
the red washer of the jack indicates that the circuit em
ployed is the [ype "A" or "Red" connection'. This cir
cuit is shown in figure 2-44. 

10. MICROPHONES. 

J. wo Type CTE-51004-C Microphones are supplied 
with the equipment. Each microphone is of the single
button carbon type and is equipped with a "push-to
talk" switch for the operation of the transmitter relays. 
Each microphone has an internal resistance of approxi
mately 100 ohms and is accompanied by a cord-and-plug 
assembly including a 51-inch 3-conductor cord and a 3· 
circuit plug that may be inserted into the MICRO
PHONE-OR-KEY jack on either the transmitter panel or 
the remote-control unit. This microphone is designed for 
close talking and its frequency characteristics and con
struction are such as to give excellent articulation on 
voice while reducing the effects of surrounding noise. 
The plug and jack circuit is the type "A" or "Red" 
connection. 

11. TOOLS. 

A set of two Bristo wrenches (one No. 6 and the other 
No. 10) is mounted on the inside rear wall of the re
ceiver unit. These wrenches are used for removing or 
tightening control knobs, etc. A similar set is mounted 
on the middle partition inside the transmitter unit. 

12. CRYSTALS. 

As previously indicated, crystals are supplied with 
some, but not all, equipments. The characteristics of 
these crystals are as follows: 

Temperature coefficient-frequency variations are not 
to exceed 3 cycles per megacycle per degree Centi
grade. Not to exceed 0.01o/o due to variations of 
the ambient temperature between 0°C (32°F) and 
sooc (122°F). 

Humidity-frequency variations not to exceed O.OOlo/0 

during variations of humidity between 30% and 
95%. 

Line voltage-frequency variations not to exceed 
0.001% during ±10% variations in line voltage. 

Accuracy-frequency variations not to exceed ±O.OSo/0 
of the required frequency when checked at 25°C 
(77°F) and at normal operating voltages. 

1-5 
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13. 9UICK REFERENCE DATA. 

Nomenclature Radio Telephone and Telegraph TransmiHing and Receiving Equipment. 
Navy Models TCS-14 and TCS-1 5 

Contract numbers and dates TCS-14 NXsr 38314 Sept. 23, 1943 
NXsr 48390 Feb. 14, 1944 
NXsr 86279 Dec. 18, 1944 

TCS-15 NXsr 91960 Mar. 1, 1945 
N5 sr 8595 June 27, 1945 
N5 sr 105 39 July 2 5 ,  1945 

Contractor Air King Products Co., Inc., Brooklyn, New York. ---------------
Cognizant Naval Inspector Inspector of Naval Material, New York, New York. 

I 
Frequency range 1 .5 Me to 1 2  Me. 

Type of frequency control Master oscillator or crystal oscillator. 

Type of emission Voice-modulated or CW. 

Nominal carrier output l. 0 watts on voice-modulated emission. 
. 2 5 w atts on CW emission . 

--------------- --·-

14. TUBE COMPLEMENT. 

One set of tubes for the complete equipment sonsists of: 

Symbol Type Unit Type 
Designation 9uantity Number Circuit Function Number 

VIOl 1 12A6 Master Oscillator -52245 
V102 1 12A6 Crystal Oscillator -52245 
VI03 1 12A6 Buffer-Doubler -52245 
V104, V105 2 1625 Power Amplifiers -5 2245 
VI06, V107 2 1625 Modulators -52245 
V201 1 12SK7 R-F Amplifier --46159 
V202 1 12SA7 Converter --46159 
V203 1 12A6 Oscillator --46159 
V204 1 12SK7 First 1-F Amplifier --46159 
V205 1 12SK7 Second I-F Amplifier --46159 
V206 1 12SQ7 Detector-BFO --46159 
V207 1 12A6 Audio Amplifier --46159 
V220l, V2202 2 5R4GY H.V. Power Rectifier -20309 
V2203, V2204 2 6X5 GT L.V. Power Rectifier -20309 

1-6 Original 
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General Description NAVSHIPS 900,705 

TS. E(j)UIPMENT. 

a . EQUIPMENT SUPPLIED FOR SINGLE DYNAMOTOR POWER UNIT INSTALLATIONS 

Section I 
Par. 1Sa 

Overall Dimensions Volume Weight 
Quan. Name Navy (Height, Width, Depth) (Cubic Feet) (Pounds) 

Per 
Equip. 

1 

1 

1 
1 
1 

1 

1 

2 

1 

1 
2 

2 

1 

of 
Unit 

Radio Transmitter, complete 
with cabinet, shock mount 
and tubes. . . ... 

Radio Receiver, complete with 
cabinet, shock mount and 
tubes ......... . . .. 

Remote Control Unit. 
. . 

Loading Coil ... ........ 
Cable for connecting the re-

ceiver and power supply ... 
Cable for connecting the re-

mote control unit and 
power supply ..... 

Cable for connecting the 
transmitter and power sup-
ply ........... .......... 

Carbon Microphones with 
cord and plug assembly . 

Telegraph Key with ord and 
plug assembly .......... 

Vertical Mounting Kit. 
Base plates for use with trans-

mitter and receiver ......... 
Instruction Books 
Equipment Spares 

Single Dynamotor Power Unit* 
Power Unit Spares 

Type 
Designation 

Crated Uncrated Crated 

-52245-A ) 11" X 133.4" X 1113/t&" 

1 I 
-46159-A 

I 
111ft&" X 1313/t&" X 11% 

-23270-A 43fs" X 7%" X 53,4" 
-47205 6" x 8lh" X 63,4" 

10' L. 
. 
"' 
"' 25 
>< 20' L. I . 
"' I "' 
>< 

. 11' L. 
00 
"" 

---

-26018 

--- I 10" x 147j16• x s;8• 
83,4" X lllf4" X 3,4" 

-211330-B 9%" X 825f.!2" X 1215;16" J 
------ --

* Only one power unit is supplied with each TCS equipment. 

Un- Un-
crated Crated crated 

1.033 ) 48.0 
I 
I 

1.05 38.13 
0.108 6.13 
0.194 3.75 

2.88 

475 
,5.25 

3.13 

ea. .05 

.05 
5.0 

.052 10.0 

ea. 1.5 

0.63 35.00 

Note: Since the equipment covered by this Instruction Book is furnished by several manufacturers, the prefix to 
Navy Type Designations has been omitted. Prefixes apply as· follows: 

Equipment built by Air King ....................................................... CKP 
Equipment built by Cinaudagraph Speakers Inc ...................................... CCY 
Equipment built by Meissner Mfg. Co ............................................... CML 

Original 1-7 
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b. EQUIPMENT SUPPLIED FOR DUAL DYNAMOTOR POWER UNIT INSTALLATIONS 

�� I 
Overall Dimensions 

I 
Volume 

I 
Weight 

Quan. l \.Name Navy (Height, Width, Depth) (Cubic Feet) (Pounds) 
Per \ of Type 

Equip. Unit Designation. 

I I I Un· J 
J 

Un· 

1 I Radio Transmitter, complete 

Crated Uncrated Crated crated I Crated crated 

with cabinet, shock mount 
and tubes.. . ...... -52245-A ) i u"xl33,4"x1113,.16" ll j 1.033 ll I 48.0 

1 1 Radio Receiver, complete with I cabinet, shock mount and 
tubes ........... ...... -46159-A lllfl&"xl3131J6"xll% 1.05 38.13 

··".·. :. 

1/1 

1 I Remote Control Unit........ -23270-A 4%" x 7%' x 53,4" 0.108 6.13 
1 Loading Coil. . . . . . -47205 6" x 8l,!J" x 63,4" 0.194 3.75 1 ·.·)·. 
1 Cable for connecting the re-

ceiver and power supply.. � 10' L. 2.88 · · ·  

1-8 

1 I Cable for connecting the re- "' 
mote control unit and H 

power supply............ � I 20' L. I) 22 I I> 438 I 5.25 
1 I Cable for connecting the ':; 

transmitter and power sup- • 
ply....................... s; ll'L. 3.13 

2 I Carbon Microphones with 
cord and plug assembly . . . ---

I 
ea. .05 

1 I Telegraph Key with cord and 
plug assembly .............. -26018 .05 

1 I Venical Mounting Kit....... 5.0 
2 Base plates for use with trans-

mitter and receiver.......... __ to• x 1471J&' x %• II --� .052 II I lO.O 
2 I Instruction Books 8 3,4 • x 1 1 1,4 • x 3,4 • 

Equipment Spares , ea. 1.5 

1 Dual Dynamotor Power Unit -211881-B J I' 71,4• x 123,4• x 7%• J 
I 

0.408 27.0 
Power Unit Spares........ 13• x 23• x 16" 2.8 84.0 

* Only one power unit is supplied with each TCS equipment. 

Original 
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Par. 15c 

c. EQlliPMENT SUPPLIED FOR RECTIFIER POWER UNIT INSTALLATIONS 

Quan. Name 
Per of 

Equip. Unit 

-
1 Radio Transmitter, complete 

with cabinet, shock mount 
and tubes. 

1 Radio Receiver, complete with 
cabinet, shock mount and 
tubes ........ .. 

1 Remote Control Unit. 
1 Loading Coil . 
1 Cable for connecting the re-

ceiver and power supply .... 
1 Cable for connecting the re-

mote control unit and 
power supply .. 

1 Cable for connecting the 
transmitter and power sup-
ply ................. 

2 Carbon Microphones with 
cord and plug assembly .. 

1 Telegraph Key with cord and 
plug assembly ........ 

1 Vertical Mounting Kit ..... 
2 Base plates for use with trans-

mitter and receiver ........ 
2 Instruction Books 

Equipment Spares 
1 

Rectifier Power Unit* ....... 

Navy 
Type 

Designation 

-52245-A 

-46159-A 
-23270-A 
-47205 

-26018 

-20309 

Overall Dtmensions 
(Height, Width, Depth) 

Crated 

1 
I 
I 
I 

I 
I 
I 
I� 

1: 
�"' 
1':: 

I� 
I 
I 
I ·  
I" 
I� 
)� 
l"' 
r .

� 

Uncrated 

11" X 13% H X 1 Il 3/t6" 

11lfJ6" X 1313fJ6" X 11 7fs 
43fs" X 73fs" X 53_4" 
6" X 8ljz" X 63_4" 

10' L. 

20' L. 

11' L. 

10" X 147/16• X%" 
83,4"x 111.4"x 3,4" 

10lfs" X 171f4" X 16"1,4 

-�O�I'fl.fllit_Spares . . . _. '-'-'-'-' __ "' 
'-------- ----__N_ 

* Only one power unit is supplied with each TCS equipment • 

Original 

Volume Weight 
(Cubic Feet) (Pounds) 

Un- Un-
Crated crated Crated crated 

1.033 1 48.0 

1.05 38.13 
0.108 6.13 
0.194 3.75 

2.88 

5.25 
24 3 53 

3-13 

ea. .05 

.05 
5.0 

.052 10.0 

J 
ea. 1.5 

i 8 1.698 i 277 93.0 

j 
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d. EQUIPMENT SUPPLIED FOR MOTOR GENERATOR POWER UNIT INSTALLATIONS 

Quan. 
Pe.r 

Equip. 

1 

1 

1 
1 
1 

2 

1 

1 

2 

2 

Name 
of 

Unit 

Radio T.ransmitte.r, complete 
with cabinet, shock mount 
and tubes ................ . 

Radio Receiver, complete with 
cabinet, shock mount and 
tubes .......... .......... . 

Remote Control Unit . . . • . . . . .  
Loading Coil ............... . 
Cable fo.r connecting the .re-

ceiver and powe.r supply ... 
Cable fo.r connecting the .re

mote control unit and 
powe.r supply . . . . .. . . · . . . . .  . 

Cable fo.r c_onnecting the 
t.ransmitte.r and powe.r sup. 
ply ........................ . 

Ca.rbon Microphones with 
co.rd and plug assembly ... 

Telegraph Key with co.rd and 
plug assembly ............. . 

Venical Mounting Kit ...... . 
Base plates fo.r use with t.rans-

mitte.r and .receiver ......... . 
Instruction Books 

Navy 
Type 

Designation 

-52245-A 

-46159·A 
-23270-A 
-47205 

-26018 

Moto.r-Gene.rato.r Powe.r Unit*! -211100 o.r 
-21827-A 

Powe.r Unit �.res 

Overall Dimensions 
(Height, Width, Depth) 

C.rated Unc.rated 

. 
N 
N 

� 
. 

·� 
;:. 
N 

� 
. 

� 
00 
N 

11* X 133,4* X 1113ft6" 

111ft&" x 1313/ts" x 11 7/s 
4%* X 7%* X 53,4* 
6* X 81h" X 63,4• 

10' L. 

20' L. 

11' L. 

10* X 147ft6* X Sfa* 
83,4 *X 111,4 • X 3f.t • 

ll2%"x16•x221;2* 

* Only one powe.r unit is supplied with each TCS equipment. 
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Volume 
(Cubic Feet) 

Un
C.rated I c.rated 

,... 
a\ ... ... 

1.033 

1.05 
0.108 
0.194 

.052 

2.5 

Weight 
(Pounds) 

Un
C.rated I crated 

0 
..; 
0 
..., 

48.0 

38.13 
6.13 
3.75 

2.88 

5.25 

3.13 

ea . .  05 

.05 
5.0 

10.0 
ea. 1.5 

115.00 
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SECTION II-THEORY OF OPERATION 

1. GENERAL. 

The circuits employed in TCS-14 and TCS-15 radio 
equipment present no novel features that require exten
sive treatment for the man familiar with basic principles 
of radio apparatus. But in tht application of those cir
cuits to equipment designed for use under severe con
ditions, on fixed frequencies and for operation from 
remote control points, several interesting and important 
circuits have been incorporated to control the functi.on
ing of the' apparatus. 

2. TRANSMITTER CIRCUITS. 

Note 
The names of the controls, which are on the 

panels of the various units, will be shown in 

capital letters exactly as they appear on the 

panels. These usually will be followed by circuit 

symbols for the purpose of further identifica

tion. For example: TUNING capacitor ClOlA. 

MASTER 

OSCILLATOR 

V-101 

CRYSTAL 

OSCILLATOR 

V-102 

BUFFER· 

AMPLIFIER 

V-103 

figure 2-2 Transmitter Type-52245-A. 
Block Diagram 

a. OSCILLATOR. (See figures 2-5, 2-6, 2-7.)-The 
master-oscillator section employs a type 12A6 tube VIOl 
in a Hartley circuit and is continuously tunable from 
1.5 Me to 3 Me. By adjustment of the TUNING capaci
tor ClOlA, output may be obtained on any frequency 
within this band. 

Original 

figure 2- r Block Diagram o� Complete 
TCS Equipment 

In Band 1 ( 1.5 Me to 3 Me) and Band 2 (3 Me to 6 
Me) the plate circuit of the master oscillator tube is un
tuned and the output is capacitively coupled through 
C106 and Cl08 to the grid circuit of the buffer-doubler 
tube V103. In both these bands the output of the oscilla
tor is within the range of 1. 5 Me to 3 Me. In Band 3 ( 6 
Me to 12 Me), however, a tank circuit (see figure 2·3) 
consisting of L103, C107, and ClOlB, is switched into 
the oscillator plate circuit and the oscillator then acts as 

L 

be. t-�r �· ;;..._ ..._ ... �' 
� 

SIOI 
t� 

figure 2-3 Exciter Plate Tank Assembly 

Cl07 
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a harmonic generator. Thus, output from the oscillator 
may be obtained in the band of frequencies from 3 Me 
to 6 Me, 

The crystal-oscillator section (see figure 2-4) employs 
a type 12A6 tube Vl02. When crystal control is selected, 
the screen voltage is removed from the master oscillator 
VIOl and applied io the crystal oscillator V102. As in 
the case of the master-oscillator circuit, when the BAND 
SWITCH SlOl is rotated to Band 3 (6 Me to 12 Me), 
the crystal oscillator operates as a harmonic generator, 
producing an output on the second harmonic frequency 
of the crystal in use. 

Theory of Operation 

b. BUFFER AMPLIFIER. (See figure 2-5.)-Tube 
V103 is a type 12A6 that acts as a buffer amplifier, with 
or without frequency doubling. The grid circuit is capaci
tively coupled through C106 and C108 to the plate cir
cuit of the oscillato�:. Combination grid-leak and cathode 
bias is employed. When operating in Band 1, V103 acts 
as a straight amplifier. In Bands 2 and 3, V103 acts as a 
buffer-doubler. The BAND SWITCH SlOlA selects the 
proper inductor, and the plate circuit is tuned to the Figure 2-4 Crystal Bracket Assembly, Bottom View 

-:-

-:-

2-2 

MASTER OSCILLATOR FINAl
r---.----- AMPLIFIER 

� •�o = 0 
a: 0 

-:-

,.: 
., 

1\J 
N 
u 

1\J 
0 

,., ,  I .J 
0 
� 

��i- I 
:!,- I 

I� 
I -:-

�124 �RYSTAL E:oost.al 3 OSCILLATOR 
-:- ' V102 

12Afo 

-:-

Rl25 

"7 .1\. 

+225V 

- -

Figure 2-5 Transmitter R.-F Exciter Circuit 
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proper frequency by the adjustment of the TUNING 
capacitor CIOIC. 

LI02 X102 Rl25 RI04 X103 Cll3 

'4-
'!)<: 

, i ' I <0 

' 
\\,.. 

IC:('� � ( �f ( 'Oi' � 
"' � r ,... ,J u 

' ,, 
I 

f' 
.f;.l 

0 
N 

".: ) 7 r<' 

<if( 
(' J  

Figure 2-6 Master Oscillator Assembly, Bottom View 

c. FINAL AMPLIFIER. (See figure 2-8.)-The final 
amplifier employs two type 1625 tubes VI04 and V105 
operating as Class-C amplifiers in a parallel-connected 
circuit. Grid resistors RIO? and R112 supply the necessary 
bias. Both tubes are used in CW, but only one in VOICE 
transmission. When the VOICE-CW switch SI05 is in 
the "VOICE" position, only V104 is operative; VI05 is 
disabled by an open filament circuit and a high resistance 
Rl13 in its cathode circuit. The output stage operates as 
a straight amplifier on all frequencies. A direct-current 

BUFFER
DOUBLER 

PLATE 

Cll2 

... 

FINAL 
AMPLI FIERS 
---, 

C103 

Figure 2-7 Master Oscillator Assembly, Top View 

potential of approximately 400 volts is applied to the 
plates of the tubes. Screen voltage is obtained from the 
dropping resistors RlOS, R109, RllO, and Rlll in the 
high-voltage circuit. 

Full power output to the antenna may be obtained by 
closing the circuit of the MICROPHONE-OR-KEY jack 
}101. Voltage is thus applied to the plates of all the tubes 
in the circuit. When the OSCILLATOR SELECTOR 
switch SI04 is rotated to the "MO TEST" position, volt
age is applied to the plates of the oscillator and buffer 
tubes only without the necessity for closing the circuit of 

ANT. 

MIO� 
0-3 

AMP 

figure 2-8 Transmitter final-Amplifier and Antenna-Coupling Circuits 
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Section II 
Par. 2c-2f 

NAVSHIPS 900,705 Theory of Operation 

1<1018 1<.10211 

M O DUL
,
A_T...:..O_R...:..S _____ -, ,-----..0 1 • + 400V 

JIOI 

1 
-=-

Vl06 
162!> 

FINAL AMPLIFIERS 

Figure 2-9 Transmitter Modulator Circuit 

the MICROPHONE-OR-KEY jack. When so operated, 
the frequency of the transmitter may be checked. 

d. MODULATION SYSTEM. (See figure 2-9.)-The 
modulation system employs two type 1625 tubes V106 
and VI07 in a push-pull, dass-B modulator. The output 
of a single-button carbon microphone MI-801 is coupled 
to the grids of the modulator tubes by the input trans
former TIOI. Microphone current is obtained from the 
cathode circuit of the modulators. Modulator bias is ob
tained by the use of a cathode resistor R118. Screen 
voltage is obtained through dropping resistor R119. 

When the VOICE-CW switch SI05 is placed in the 
"VOICE" position, the voice relay KIOI is actuated, 
applying filament power to the modulators. When the 
microphone "push-to-talk" button is pressed, the com
bined power-and-antenna relay KI02 is actuated, apply
ing power to the plates of the modulator tubes. Both the 
plate and screen of the final amplifier tube VI04 are 
modulated. 

e. OUTPUT CIRCUIT. (See figure 2-8.)-The output 
circuit consists of a tank inductor L 107. The PLATE 
TUNING capacitor C116, and the padding capacitors 
Cll7 and Cll8. This combination will tune over the 
entire frequency range of the transmitter. The taps of the 
tank inductor and the padding capacitors are so arranged 
that a favorable L/C ratio is maintained throughout. 
BAND SWITCH section SI02, which is ganged to 
BAND SWITCH section SIOI, selects the proper tap and 
padding capacitor for each band of frequencies. 

When the BAND SWITCH is in position 1, the entire 
inductance of inductor Ll07 is utilized, padding capacitor 
Cll7 is shorted out and padding capacitor C118 is con
nected in parallel with the capacitor combination, Cll6 
and CI19. When the BAND SWITCH is in position 2, a 
small portion of inductor Ll07 is shorted out, padding 
capacitor Cl18 is removed from the circuit and padding 

2-4 

capacitor C117 is connected in series with the variable 
capacitor C116. When the BAND SWITCH is in posi
tion 3, a larger portion of the inductor Ll07 is shorted 
out, padding capacitor C118 is removed from the circuit 
and padding capacitor C 117 is connected in series with 
the variable capacitor C116. 

The combination plate-tank inductor and variable 
coupler L107 regulates the degree of coupling between 
the final amplifier tank circuit and the antenna. The vari
able inductor L108 and the antenna-padding capacitor 
C121 provide a variable means of matching the output 
circuit of the transmitter to the radiation system. With 
the ANT. COND. switch S103 in the "OFF" position, 
Cl21 is out of the circuit and L108 is connected directly 
to the antenna; in the "PARALLEL" position, Cl21 is 
in parallel with the antenna and ground, while L 108 is 
still connected directly to the antenna; in the "SERIES" 
position, Cl21 is connected in series with Ll08 and the 
antenna. By selecting the proper combination, a wide 
range of antenna lengths can be properly matched. 

Operation within the frequency range of Band 1 ( 1.5 
Me to 3 Me) may be improved by connecting the external 
ANTENNA LOADING COIL (CML-47205) in series 
with the antenna lead-in. 

f. FILAMENT CIRCUIT. (See figure 2-40.)-The fil
aments of the master oscillator VIOl, the crystal oscillator 
Vl02, the buffer-doubler VI03, and the power amplifier 
Vl04 are connected in parallel and have filament power 
applied whenever the POWER switch Sl07 on the trans
mitter panel is placed in the "ON" position. The filament 
of the remaining power amplifier tube V105 is energized 
when the EMISSION selector switch SI05 is placed in the 
"CW" position. The placing of the EMISSION selector 
switch in the "VOICE" position energizes the filaments 
of the modulator tubes Vl06 and Vl07 and removes 
filament power from the power amplifier tube Vl05. 
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3. RECEIVER CIRCUITS. 

Figure 2-JO Receiver Type-46159-A. 
Block Diagram 

The seven-tube superheterodym: receiver employs a 
radio-frequency amplifier V201, a converter V202, a 
separate oscillator V203, two intermediate-frequency 
amplifiers V204 and V205, a detector-amplifier V206 
and an audio output tube V207. 

c 206 

Sec�on II 

Par. 3-3a 

5208 

a. R-F AMPLIFIER CIRCUIT. (See figures 2-11, 
2-12.)-A type 12SK7 triple-grid amplifier tube is em
ployed as the r-f amplifier V201. This r-f amplifier is 
coupled to the antenna through inductor L201, or L202, 
or L203, and the fixed capacitor C206. The BAND 
SWITCH section 5208 selects the appropriate inductor 
to be used with each band of frequencies. The variable 
capacitor C201C tunes the r-f amplifier circuit and is 
one section of the three-section variable capacitor that Figure 2-J J RF Assembly, Side View 

ANT 

.,.. 

Original 

-::-
AVC 

CIRCUIT 

c: 
0 
0 
0 
0 
� 

R-f AMPLifiER 

-�c: 0 0 
nJ nJ 
a: nJ 

T. II• - ' I 

c: ,..�o 
- 0 
"' 0 
a: o' 

C2.05rl 

.,... 
I-F' AMPLF'IER 

CATHODES 

c: 

I 
- 0 
nJ 0 
a: o' 

N 

Figure 2-J 2 Receiver R-E Amplifier Circuit 
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is rotated by the TUNING control on the front pauel 
of the receiver. 

The plate of the r-f amplifier V201 is coupled to the 
grid of the 'converter tube V202 through inductor L204, 
or L205, or 1206, and the fixed capacitor C220. The 
BAND SWITCH section S207 selects the appropriate 
inductor. Tuning is accomplished by means of the vari
able capacitor C201B, which is another section of the 
three-section variable capacitor. 

The gain of this stage (as well as the two i-f stages) is 
controlled by varying the cathode resistance with the 
R. F. GAIN control R216. Screen voltage is obtained 
from the 225-volt supply and is dropped through a volt
age dividing circuit consisting of R213, R217, and R231. 
A VC, is supplied through resistor R202. 

b. CONVERTER. (See figures 2-13, 2-14.)-A type 
12SA7 pentagrid tube is employed as the converter V202. 
This tube is excited by a separate oscillator V203 except 
during periods of crystal-controlled operation. When 
crystal reception has been selected by the operation of 
the OSCILLATOR SELECTOR switch S202, a section 
of V202 operates as the oscillator to self-excite the con
verter. The full 225 volts are applied to the plate 
through the primary of the i-f transformer Z201 and 
screen voltage .for the tube is obtained through the drop
ping resistor R205 in series with the plate-supply volt
age. When the transmitter carrier is on, this screen volt
age is removed from V202 by the operation of the 
carrier-control relay K103 in the transmitter. The AVC 
voltage is applied to the grid of the converter tube 
through the grid resistor R209. 

c. OSCILLATOR. (See figures 2-14, 2-15.)-lt is 
probable that the receiver. for most of the time, will be 

L204 L205 C208 L206 

Figure 2-13 Converter Assembly, Side View 

operated continuously tunable over its entire frequency 
range. For this type of operation the OSCILLATOR 
SELECTOR switch S202 is rotated to the "MO" posi
tion, switching in a type 12A6 beam power tube V203 
as a separate oscillator to excite the converter V202. 

R-f AMP 
OUTPUT 

CONVERTER 

2-6 
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N_ 
Uci 
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� 
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Figure 2-14 Receiver Converter Circuit 
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The BAND SWITCH conuol operates selector switch 
S201 which selects the proper grid coil for this oscillator. 
Variable capacitor C20IA, still another section of the 
three-section variable capacitor described above, tunes 
the oscillator to a frequency 455 Kc (the intermediate
frequency. employed here) lower than the frequncy of 
the signal that is being received. 

However, provision is made for optional crystal-con
trolled operation, and in that case the triode section of 
V202 serves as the high-frequency oscillator, while V203 
is disabled by the removal of its plate and screen power • 

Four positions of the OSCILLATOR SELECTOR switch 
S202 (COl, C02, C03 and C04), are provided for crystal
controlled operation. The crystals themsdves may be 
ground within the range of 1.5 Me to 3 Me or they may 
be ground to higher frequencies if desired. They may be 
operated on the fundamental, the second harmonic, or
if necessary-the fourth harmonic, and in all cases their 
operating f.requency should be 455 Kc above or below the 
desired reception frequency. 

L208 C 214 L209 

Section II 
Par. 3c-3d 

c 216 L210 

d. I-F AMPLIFIER CIRCUIT. (See figures 2-18, 2-19, 
2-20, 2-21.)-Two type 12SK7 triple-grid amplifier tubes 
are utilized as intermedia,te-frequency amplifiers. The 
output of the converter tube V202 is fed into the grid 
of the first intermediate-frequency amplifier tube V204 
through the interstage transformer Z201. The plate of 
the first i-f amplifier tube V204 is coupled to the grid 
of the second i-f amplifier tube V205 by the second 
interstage transformer Z202. The plate of the second i-f 
amplifier tube is coupled through the third i-f trans
former to the diode detector of the 12SQ7. figure 2- J 5 Oscillator Assembly, Side View 
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As is the case with the r-f amplifier V201, the gain of 
both i-f stages is controlled by varying the cathode resist· 
ances with the R. F. GAIN control R216. Screen voltage 
is obtained by connecting dropping resistors in series with 
the 225-volt supply. When the transmitter carrier is 
turned on, screen voltage is removed from the first i-f 
amplifier tube V204 by the operation of relay Kl03 in 
the transmitter. A VC voltage is supplied to the grid of 
only the first i-f amplifier V204 through resistor R230. 

e. DETECTOR-BFO. (See figures 2-17, 2-22.)-A 
duplex-diode high-mu triode type 12SQ7 is employed as 
a c�bination detector and beat-frequency oscillator 
V206. The diode plates of this tube are connected to
gether and covpled to the output of the second i-f·ampli
fier by the transformer Z203. 

The ,triode seL"tion of V206 operates as a beat-frequency 
oscillator. When CW reception is selected by the opera
tion of the MOD.-CW switch S203, the impedance of the 
grid circuit is changed by connecting capacitor C229 
across the grid resistor R221. Thus the circuit made up of 
cathode, grid and triode plates is made to oscillate by the 
feedback coupling transformer Z204. The output of 
the oscillator beats with the incoming signal to give an 
audible beat note that is fed to the grid of the audio 
amplifier V207. The frequency of the beat note may be 
varied over a small range by the operation of the CW 
PITCH control located on the receiver panel. This control 
operates the trimmer capacitor incorporated in the trans
former Z204. Plate voltage foz V206 is supplied from 
the 225-volt supply through resistor R222 and the sec
ondary of transformer Z204. 

2-8 

Z204 

figure 2- J 7 8FO Assembly, Bottom View 
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Figure 2- J 8 First 1-F Assembly 

R 219 R21a X205 R 

Figure 2- J 9 Second 1-F Assembly 

Figure 2-20 Third 1-F Assembly 
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fST I-F AMPLIFIER 
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Figure 2�21 Receiver 1-F Amplifier Circuit 

f. AVC CIRCUIT. (See figure 2-23.)-The AVC 
voltage is applied to the grids of three tubes in the re
ceiver, the r-f amplifier V201, the converter V202, and 
the first i-f amplifier V204. A portion of the negative 
voltage that is developed across the load resistors R225, 
R220 and R226 of the detector is utilized to control the 
output of the receiver. The filter consisting of resistor 
R227 and capacitor C232A filters out the audio com· 
ponent of the voltage that i� applied to the grids. A com
bination of series and shunt feed is employed. The r-f 

DETECTOR
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2ND l:-F 
AMP ,., _ _,ee---,, 
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ll::::f 

-=" O.lpfi 
AVC 

CIRCUIT 
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T _ t 
�l -�g ::l o' 

lr N 

amplifier and th¢ converter tubes are shunt fed through 
resistors R202 }nd R209 and the i-f amplifier is series 
fed through fesistor R230 and the secondary of the i-f 
transformer Z201. 

During periods of CW rccepti6n, the A VC action is 
grounded out by grounding the lower ends of the grid 
tesistors R202, R209 and R230 by operation of the 
MOD.-CW switch 5203, or by the operation of switch 
5206. This latter switch, which operates in conjunction 
with the R. F. GAIN control R216, is opened when the 
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figure 2-22 Receiver Detector-BFO and A-F Amplifier Circuits 
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Fig. 2-23 Receiver Automatic-Volume-Control Circuit. 

R. F. GAIN control is rotated to its maximum clockwise 
position. The A VC is now operative. When CW recep
tion is desired, the R. F. GAIN control is advanced only 
partially, closing switch 5206 and rendering the A VC 
action inoperative. 

g. AUDIO AMPLIFIER. (See figure 2-22.)-In addi
tion to acting as a detector, BFO and A VC tube, V206 
also serves as the first a-f amplifier. The output of the 
diode-detector section is amplified in the triode audio
amplifier section of V206 and is resistance-coupled to the 
audio output tube V207, a type 12A6 beam power tube. 
Audio output is controlled by the A. F. GAIN control 
R220 which controls the input from the diode section of 
V206 to the grid of the triode section of the same tube. 
The output of V207 is coupled to PHONES jack ]201 
through the output transformer T201. Dropping resistor 
R229 is in the secondary circuit of this transformer to 
match the output to the headphones. 

When the transmitter is operated, the receiver is dis
abled by removing the screen voltage from the r-f ampli
fier V201, the converter V202, and the first i-f amplifier 
V204 by shorting out the secondary of the audio output 
transformer T201 and by grounding the ANTENNA 
terminal. These disabling actions are accomplished by the 
operation of relay K103 in the transmitter, which is 
actuated when the MICROPHONE-OR-KEY circuit is 
closed. 

4. ANTENNA. 
(See fig. 2-24.) 

Either a single antenna or seperate antennas may be 
used for transmission and reception. If a single antenna 
is to be used, this antenna should be connected to the 

2-10 

ANTENNA post El05 of the transmitter and a wire 
jumper should be run between the RECEIVER post E107 
of the transmitter and the ANTENNA post E201 of the 
receiver. No jumper is necessary if sepanite antennas are 
used. 

The output network of the tran,mitter and the input 
circuit of the receiver are designed to satisfactorily match 
a twenty-foot vertical antenna of the type known as the 
"whip" or "fishpole" antenna. However, if the transmit· 
ter is to be operatedin the frequency range 1.5 Me to 3 
Me, it is desirable to connect the Type CML-47205 
Antenna Loading Coil Unit in series with the antenna 
to permit a better matching of the transmitter output 
network to the vertical radiator. This inductor is then a 
part of the antenna coupling network and should be 
mounted as close to the transmitter as possible to keep 
r-f losses down to a minimum. 
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Fig. 2-25 Remote-Control Unit Type CCY-23270-A-Schemutic Diagram 

5. REMOTE-CONTROL CIRCUITS. 
(See figures 2-:2,, 2-26.) 

The Type CCY-23270-A Remote-Control Unit enables 
the TCS equipment to be operated from a remote 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 controls necessary 
for th_e operation of both the transmitter and the receiver. 

Original 

Fig. 2-26 Remote Control Unit 
Open Bottom Vew 

TRANSMITTER ON-OFF switch S602 and RECEIVER 
ON-OFF switch S603, located on the panel of the remote
control unit, perform the same functions as the POWER 
switches S I 07 and S205 in the transmitter and receiver 
units respectively. Ti1e MICROPHONE jack ]602 is con
nectPc! . a parallel with the MICROPHONE-OR-KEY 
jack }101 in the transmitter unit and permits the control 
of the transmitter carrier from the remote position. Re
ception may be had either over the permanent-magnet 
speaker contained in the remote-control unit or head
phones which may be plugged into the PHONES jack 
]601. SPEAKER-PHONES switch S601 permits the selec
tion of either loudspeaker or headphones reception. The 
audio input to the speaker or phones is controlled by the 
VOLUME CONTROL R60l, in the remote-control unit • 

6. HAND SET CONNECTIONS. 
Although a hand set is not supplied with TCS equip

ment, provisions art: made for its use through a terminal 
strip located within the remote-control unit (see figures 
2-25 and 2-26). If the four knurled knobs are loosened, 
the bottom mounting plate may be removed, exposing 
this four-terminal strip. The circuit of a suitable hand set 
is shown in figure 2-27 with the leads numbered to cor· 
respond with the engraving on the terminal strip in the 
remote-control unit. Like numbered leads and terminals 
should be connected together. 
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PHONE 
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TRANSMITTER 
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-o 3 TRANSMITTER 

BROWN a RED 
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Figure 2-27 Handset Schematic Diagram 

7. POWER-CONTROL CIRCUITS. 8. POWER SUPPLY CIRCUITS. 

POWER switch S205, on the receiver panel, is the pri
mary power control switch of the TCS equipment. When 
this switch is p:aced in the "ON" position, filament 
power is applied to the receiver tubes and primary power 
is applied tq the low-voltage section of the power unit. 
This, in turn, applies plate and screen power to all tubes 
in the receiver unit. 

After POWER switch S205 has been placed in "ON" 
position, placing POWER switch S107 on the transmitter 
panel in the "ON" position will apply filament power to 
the tubes in the transmitter and operate the relay in the 
power unit that will apply primary power to the high
voltage section of the power unit. 

If the OSCILLATOR SELECTOR switch S104 on the 
transmitter panel now is placed in the "MO TEST" posi
tion, plate and screen power will be applied to the oscil
lator and buffer tubes. A frequency check now may be 
made on the transmitter. If the OSCILLATOR SELEC
TOR switch is in any position other than the "MO TEST" 
position, it is necessary to operate the "push-to-talk" but
ton on the microphone or the telegraph key to close the 
carrier-control circuit through MICROPHONE-OR-KEY 
jack )101 before high voltage will be applied to any tube 
in the transmitter. The operating of the "push-to-talk" 
button on the microphone or the closing of the telegraph 
key completes the circuit necessary for the operation of 
relays K102 and K103 in the transmitter. If the EMIS
SION selector switch S105 on the transmitter panel is 
placed in the "VOICE" position, relay K101 is energized 
and when operated, completes the circuit from the modu
lator tube plates and screens to the carrier-control relay 
so that when the circuit through )101 is completed, plate 
power is applied to the modulator tubes Vl06 and V107. 

2-12 

a. The Type -21881-B Power Supply (see figures 2-28, 
2-29, 2-30, 2-31) operating from a 12-volt direct-current 
source, contains two dynamotors, D401 which furnishes 
the 425-volt direct current for the high-voltage stages 
of the transmitter and D402 which supplies the 225-volt 
direct current for the low-voltage stages of the trans
mitter and for the operation of the receiver. Both rhe 
input and output circuits of the dynamotors are filtered 
to reduce the interference caused by brush arcing and to 
reduce the ripple components of the output. Relay .1{401, 

Fig. 2-28 Type -2l88l-8 Dynamotor Power Supply 
Top View 

Original 
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Fig. 2-29 Type -2 I 88 I -8 Dual Dynamotor Power 
Supply-Block Diagram 
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Par. 8a 

operated by dosing the POWER switch 5107 on the 
transmitter panel, controls the filament voltages to the 
receiver and transmitter and the voltage that is applied 
to the motor section of the high-voltage dynamotor 
D401. A spark-suppressing circuit consisting cf R402 
and capacitor C412 is connected across the contacts of 
relay K401. 

Two 0.0047 J.Lf mica capacitors ( C402 and C403) are 
part of the D401 high-voltage dynamotor and are acces
sible when the end bells of this dynamotor are removed. 
Similarly, two 0.0047 vf mica capacitors ( C409 and 
C410) are part of the D402 low-voltage dynamotor and 
may be reached by removing the end bells of that 
machine. 

A 30-ampere 25-volt fuse F402 is inserted in the input 
t0 dynamotor D401 and a 15-ampere 25-volt fuse F401 
protects the input to dynamotor D402. These fuses, and 
a spare of each type, are located on the power-unit 
chassis. 
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Fig. 2-30 Type -21881-8 Dual Dynamotor Power Supply-Schematic Diagram 
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IMPORTANT: As supplied, the negative lead from 
the power source must be connected to the terminal of 
the power-supply unit which is marked with "GND" 
(ground). If it should become necessary to ground the 
positive lead of the power source, provision tor doing 
this is afforded by the terminal strip on the chassis of 
the power-supply unit. When changing the polarity of 
the power input to the power-supply unit, it must be 
remembered that the input connections to both dyna
motors must be changed. 

Fig. 2-3 J Type -2188 J -8 Dual Dynamotor Power 
Supply-Bottom Open View 

CUt�!, 
••u.· 
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,. ... 
• 
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b. The Type -20309 Power Unit (figures 2-32, 2-33, 
2-34, 2-35) is designed for operation from either a 
115-volt or a 230-volt 60 cycle A-C power source. Dual 
input voltage operation is accomplished by means of 
tapped transformer primaries. A toggle switch, 52201, 
is employed to select the proper primary taps for the 
line voltage used. 

It employs two full-wave rectifier systems to supply 
225 volts and 400 volts for application to the plates and 
screens of the tubes in the transmitter and receiver. Fila· 
ment power is supplied by the step-down transformer, 
T2203. A second winding on transformer, T2203, is 
connected to a dry disc rectifier, CR2201. The disc rec
tifier supplies the d-e voltage necessary for the operation 
of the relays in the transmitter and relay K2201 in the 
power unit. The low voltage section of the power unit 
employs two Type 6X5GT high vacuum full-wave rec
tifiers with the plates connected in parallel and the fila
ments connected in series. Relay K2201 is energized by 
the operation of the POWER switch, 5207, in the trans
mitter. The high voltage section of the power unit em
pl,oys two Type 5U4G or two Type 5R4GY high-vacuum 
full-wave rectifier tubes. The plates of these tubes are 
connected in parallel across the secondary of the high 
voltage transformer, T2202. Filament Power necessary 
for the operation of the high voltage rectifiers, V2201 
and V2202, is supplied by transformer, T2204. The 

.... .,. 
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Fig. 2-32 Type -20309 Rectifier Power Supply--Schematic Diagram 
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operation of relay K2201 closes the primary circuit of 
the high voltage transformer, T2202, and energizes fila
ment circuits of the transmitter and receiver. The output 
voltages of both sections of the power unit are ade
quately filtered to reduce the ripple voltage to a neg
ligible value, and each supply is equipped with a bleeder 
res!stor to discharge the filter capacitors when the unit 
is turned off. A fuse in the primary of each section of 
the power unit protects rectifiers and transformers from 
damage du� to overload. Separate fuses are used for 
115·volt and for 230-volt operation. It is important that 
only fuses of the correct values be used. Do not allow 
the 115-volt and the 230-volt fuses to become inter· 
changed. 

Fig. 2-33 Type -20309 Rectifier Power Supply 
Bottom Open View 

c. The Type -211330-B Power Unit (see figures 2-36, 
2-37, 2-38, 2-39) is designed for operation with Model 
TCS Series Radio Equipment where a 12· or 24-volt D.C. 
source of power is available. The unit furnishes filament 
and plate power for both the receiver and transmitter 
of the Model TCS equipment. 

This power unit employs a multiple winding dynamo
tor mounted on a heavy sheet metal chassis along with 
various filter units, connectors and relays necessary for 
operation. Since the same input terminals are used for 
both 12- and 24-volt input a reversible Voltage Plug, 
P2805, is incorporated to arrange the input circuits for 
either 12 or 24 volts simply by changing the position of 
the plug. The right-hand input terminal is the ground 
terminaL Either positive ground or negative ground can 
be used by plugging Polarity Plug P2804 into socket 
)2801 to correspond to the ground polarity employed. 
Both the voltage plug and the polarity plug are located 
within the unit and are made accessible by removing the 
bottom cover from the chassis. 

Original 

TO 

ll�/2)0 YAC 

Fig. 2-34 Type -20309 Rectifier Power Supply 
Block Diagram 

Fig. 2-35 Type -20309 Rectifier Power Supply 
End View 

WARNING 
The position of the voltage and polarity plugs 
should be correct for the power source em
ployed. The plugs are correct when the siamp
ings read on the sides of the plugs correspond 
to the characteristics of the power source when 
the plugs are viewed from the open bottom of 
the power unit. 

TUOI 

The input to the dynamotor is controlled by relay, 
K280l which operates when the Model TCS receiver 
is turned on. An additional relay, K2802, operates to 
apply filament and plate power to the transmitter. 
POWER switch is operated to the ON position. 

The dynamotor has two input windings which are 
used in parallel on 12-volt input and in series on 24-volt 
input. Output from the dynamotor is delivered by two 

· windings connected in series. The high voltage ( 440 v) 
is taken from .both windings in series while the low 
voltage (225 v) is taken from one winding. 

2-15 
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The input and output circuits are filtered to minimize 
output of noise and ripple voltages. A Spark filter is 
connected across the contacts of relay K2801. 

Overload protection is accomplished by fuses in both 
the input circuits and the output circuits. The input 
fuse, F2804, is 40 amp for 12-volt operation and 20 amp 
for 24-volt operation. It is important that the correct 

+ L 
U/2-YOC 

Fig. 2-36 Type -2 J J 330-8 Single Dynamotor Power 
Supply-Block Diagram 

DYNAMOTOR 

p;, - ;:::: _--_-_- -,-_--_---:._-,.- _--_-= I .--r.--------7--------

POLARITY PLUG 
POS. GNQ !HOWN 

fuse is installed before power is applied to the input 
terminals. The fuses are located under the cover marked 
FUSES on the top of the chassis. Turn to the parts list 
for information regarding size and value of the fuses 
used in this equipment. 

Fig. 2-37 Type -2 J J 330-8 Single Dynamotor Power 
Supply-Top View 
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Fig. 2-38 Type -21 1330-B Single Dynamotor Power Supply-Schematic Diagram 
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tl. The Types -21827-A and -211100 (see figures 2-40, 
2-41, 2-42, 2-43) Power Units employ two motors and 
two generators to. supply the voltages necessary for the 
operation of the transmitter and receiver. The basic 
power input for these motor generators is the same for 
both types. Type 21827-A operates from a 230 volt de 
source, and Type -211100 operates from a 115 volt de 
source . 

fig. 2-39 Type -211330-8 Single Dynamotor Power 
Supply-Bottom Open View 

11�/1'11) voc 

Fig. 2-40 Types -211100 and -21827 -A Motor
generator Power Supply-l!lock Diagram 
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NOTE• 
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Fig. 2-42 Type -21 J JOO Motor Generator Power Supply-Schematic Diagram 
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Fig, 2-43 Motor Generator Power Supply 

Type -2J J JOO-Symbol No1. 2J00-2J99 
Type ·21827-A-Symbol No1. 2300·2399 
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SECTION Ill-INSTALLATION AND INITIAL ADJUSTMENTS 

1. UNCRATING. 

Open the packing cases carefully. When the crates are 
marked with arrows to indicate the upright position, re
move 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 ship
ment damage and if apparent damage is found, file a 
claim immediately with the shipping agency. If a claim 
for damage is to be filed, the original packing case and 
packing material must be preserved. 

2. INSTALLATION. 

a. TRANSMITTER. 
Manipulate all controls such as switches, dials, etc., to 

be sure that they operate properly. Loosen the two 
knurled lock nuts which hold the two knobs bearing 
double-headed arrows and which are located at the sides 
of the front panel. Rotate these knobs to release the cab
inet 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 shipment. 

1625 
VI07 

1625 
VI06 

12A6 
VI03 

CRYSTAL 4 

VI05 
1625 

V104 

1625 
VI02 

12A6 

Figure 3- l Transmitter Tube Layout. 

Original 

VIOl 
12A6 

WARNING 

DO NOT DISTURB THE ADJUSTMENT OF 
THE CAPACITANCE AND INDUCTANCE 
TRIMMERS • 

These trimmers are shown in figure 3-2 as CI02, 
CI07, LIOI, LI03, L104, LI05 and LI06. Disturbing any 
of these adjustments may easily render the unit inoper
ative, after which "laboratory facilities will be required for 
realignment. 

· 

If the tubes are in place, make sure that they are un
damaged and that each tube is pressed down firmly in its 
proper socket. If tubes are not in place, insert them, 
referring to figure 3-1 for the location of the sockets. Be 
sure th:lt the plate lead connectors on the Type 1625 
tubes are placed firmly on the plate caps. Fasten each 
tube clamp securely. 

The four three-prong sockets in the right rear corner 
of the chassis are for the "plug-in" crystal holders (sup
plied with some, but not all, TCS equipments). 

The transmitter unit should not be replaced in the 
cabinet until the cabinet has been mounted as described 
below. 

Figure 3-2 Partial View of Transmitter 
(Bottom open} 

3-1 
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E201 

figure 3-3 Partial View of Receiver (Bottom openl 
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Figure. 3-5 Receiver Tube f.ay_out 

Figure 3-4 Partial View of Receiver Front Panel With Chart Remov·ed Showing Trimmers 
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b. RECEIVER. 
Manipulate all controls to be sure that they operate 

properly. Remove the receiver from its cabinet in the 
same manner as the transmitter was removed flom its 
cabinet. Inspect all components visually for evidence of 
possible damage and tighten all screws or bolts that may 
have become loosened in shipment. 

WARNING 
DO NOT DISTURB THE ADJUSTMENT OF 
THE CAPACITANCE AND INDUCTANCE 
TRIMMERS. 

. 390 X .l'IO DIA. 
b MOUNTING HOLES 

FOR Y8" CARRIAGE 
BOLTS. 

NOTE: MOUNTING 
BOLTS ARE NOT 

SUPPLIED. 

11 
MJQ = ... �Yl 
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Par. 2b-3a 

These trimmers are shown in figure 3-4 as C202, C203, 
C204, C207, C208, C209, C213, C215, C217, L20I, L202, 
L203, L204, L205, L206, L208, L209, and L210. The two 
trimmers at the top of each of the i-f transformers Z201, 
Z202 and Z203 and the one at the top of the BFO trans
former Z204 (see figure 3-3), should not be disturbed 
either. As in the case with the transmitter, disturbing 
any of these adjustments may render the unit inoperative. 

Examine the tubes for defects and be sure that each one 
is pressed down firmly in its proper socket. If the tubes 
arc not in place, insert them, referring to figure 3-5 for 
the location of the sockets. Fasten each tube damp 
securely. 

The four three-prong sockets located in the right rear 
corner of the chassis arc for the "plug-in" crystal holders 
(not supplied with the TCS equipment). 

Do not replace the receiver in its cabinet until the 
cabinet has been mounted as described below. 

3. MOUNTING OF UNITS • 

a. TRANSMITTER AND RECEIVER. 
Two types of installation are possible with the TCS 

equipment. The transmitter and receiver units may be 
mounted end--to-end or one above the other, whichever 
type of installation may be best accommodated in the 
space available. (Refer to figures 3-6 and 3-7.) 

CLEARANCE NECESSARY FOR 
COMPLETE REMOVAL OF 
UNIT fROM CABINET 

.257DIAM., ��oi/ I 8-HOLES 

��J�T�
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i�TS ,--------n--------------------� 

-l<r 

Original 
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figure 3-6 Transmitter and Receiver Units. Vertical Mounting. 
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Figure 3-7 Transmitter and Receiver Units. Horizontal Mounting. 
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Note 
It is recommended that wherever possible the 
horizontal type of installation be used. 

Angle irons, mounting brackets and base plates are 
supplied with each eauipment for mounting the cabinets 
in either position. Shock mounts are supplied with both 
the transmitter and receiver cabinets. Due to the varied 
service conditions under which the TCS equipment may 
be called upon to operate, it has been considered imprac
ticable to furnish shock mounts that will provide opti
mum 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 gunfire. 

When the transmitter and receiver are mounted hori
zontally the actual installation will require a space 28-3/4" 
wide by 11·%" high by 11-l%u" deep. The vertical instal
lation requires a space 14-%" wide by 23-I%2" high by 
13-�in" deep. However, enough additional space should 
be allowed for the free circulation of air about the 
cabinets. 

Note 
When installing any of the units which are 
attached to the interconnecting cables, a mini
mum clearance of 6-Vz" should be allowed be
tween the edge of the chassis nearest the con
nected plugs and any other object which may 
interfere with the cable. Sharp bends in the 
cable tend to weaken the vinylite covering and 
the metal shielding and may eventually damage 
the wires within the cable. 

( 1) HORIZONTAL MOUNTING. 

(a ) Place the two base plates end-to-end and fiat 
side down on the table or other mounting surface. 

(b) Mark the six mounting holes for each base 
plate (three at each end) on the mounting surface and 
drill holes in this surface to accommodate the %" bolts 
needed to fasten down the plates. (These bolts are not 
supplied with the TCS equipment.) 

(c) Fasten both cabinets to the base plates as 
follows: 

1. Place the cabinet on a table with the shock 
mounts facing up. 

2. Place the base plate, fiat side up, over the 
shock mounts and line up the holes in the base plate 
with those running through the shock mounts. 

3. Insert the %"-24 x 1-%" hexagonal-head 
cap screw from the flat side of the base plate down 
through the shock mount and through the fiat washer 
held captive between the shock mount and cabinet. 

4. From inside the cabinet place a lock washer 
over the end of the cap screw and screw on the o/s"-24 
nut. Repeat for the other three shock mounts and fasten 
the base plate to the other cabinet in similar manner. 

Original 

(d) Place tpe cabinets with the attached base 
plates right side up on the mounting surface and bolt 
the base plates down through the holes previously 
drilled. 

(2) VERTICAL MOUNTING. 

When mounted in this position. the transmitter should 
be the upper unit. 

(a ) Remove the four shock mounts from the 
transmitter cabinet. 

(b) Fasten two or these four shock mounts to the 
front and rear centers of the bottom of the receiver cab 
inet, making six shock mounts for that cabinet. 

(c) Fasten its base plate to the receiver cabinet 
as previously described, using six hexagonal-head cap 
screws. 

(d) Bolt the two long angle brackets to the rear 
edges of both cabinets using eight 10--24 x %" button
head machine screws into the four threaded inserts which 
are mounted in the back of each cabinet. Be sure to use 
lock washers with each screw. 

(e) Fasten the front edges of the two cabinets to
gether by means of the two five-inch straps supplied. 
Each of these straps contains four holes tapped for an 
8-32 machine screw. Working from the inside of the 
cabinets and using lock washers and the fL-32 x 1_4" 
machine screws supplied, fasten these straps to the cab
inets so that the o/s" center tab of each strap rests between 
the top and bottom cabinets. 

(f) Bolt the two remaining shock mounts to the 
holes in the tops of the two long angle brackets. Use 
%"-24 x 1-%" hexagonal-head cap screws, lock wash
ers and %"-24 nuts. The heads of these cap screws 
should rest inside the shock mounts and these latter 
should be mounted so that they may be screwed to a 
back board or wall thus supporting the entire installa-

�.:- - �- - �- . � -

. . . . . 
. - �- -- ------ ---. ·����--�-"---� -�.-_.-_-_---.--�----- - -

--�- . ---- --- - -- ---- - ----- -
..........._ 
� .. 

figure 3-8 Base Plates and Mounting Hardware. 
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tion. When mounting any of these shock mounts, be 
careful to include the I·%" diameter flat washer that 
belongs there. 

(g) Place the entire installation on the mounting 
surface and adjust so that the two upper shock mounts 
will fit up against the back board or wall. Fasten these 
shock mounts to this back board or wall and bolt the 
base plate down to the mounting surface with six o/s" 
bolts. 

to the cabinet and, in the case of the transmitter, insure 
that the powe�">-interlock switch SI06 is held securely in 
the closed position. The receiver has no power-interlock 
switch. 

b. POWER-SUPPLY UNITS. 

After the transmitter and receiver cabinets have been 
installed, replace the units in their respective cabinets. 
Make sure that each unit goes all the way into its cabinet. 
Rotate the two knobs bearing double-headed arrows on 
each unit until the cabinet clamps catch hold (the arrows 
then are in a horizontal position) and screw· down the 
knurled lock nuts. These cabinet clamps hold the panels 

(I) The Dynamotor Power Units have been pro
vided with shock mounts to reduce the effects of the 
vibration. Figures 3·9 and 3·10 show the overall and 
mounting dimensions of the units. The base plates must 
be removed from the chassis for mounting. Bolts should 
be inserted from the inside of the shock mounts and 
tightened firmly before the units are fastened to the 
base plates. The units may be changed or removed for 
servicing without disturbing the base plates by removing 
the screws that hold the chassis to the base plates. 

B OTTOM VIEW 

,-r-:!!1 �m����� n 
I I . J 

I . 
-� /' / 

II I I ll=llt •• __.. -l., 
rfH--��r·-· /. MAX. WEIGHT 27 LBS. 

111'-----------------__jllllr"' 1{.}-i...)�'!'r----

-1 .. 
Ll"'-y � 

��;�·'• IOrt ·'·Ira• I• st -----tool 
MINIMUM CLEARANCE FOR 

CONNECTOR CABLE 

SIDE VIEW 

.. 1. 

--cr -c::r-b 

� .• \ 
-I J 12,. .. I 

END VIEW 

@) � 

figure 3-9 Type -2JB8J -8 Dual Dynamotor Power Unit Installation Diagram 
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Bottom View 
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• 
• 

• 
• 

Side View 
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// / 

:: ! : :-:--�-.,.---/ / 

� L I I I 1 I .,.,./ 
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"'"" 
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MAX. WEIGHT 35 LBS. 

E11d View 

Figure 3- J 0 Type -2 1  J 330-B Single Dynamotor Power Unit Installation Diagram 

(2) MOTOR GENERATOR POWER UNITS.
The Types -211100 and -21827-A Power Units are 
mounted on identical bases, and therefore require identi
cal mounting facilities. Figure 3-11 shows the mount
ing dimensions of the unit. Bolts%" in diameter should 
be used to secure the unit. This unit is rather heavy and 
considerable care should be exercised in the selecting of 

Original 

the mounting position so that the table or bench is firm 
enough to withstand the vibration caused by the rotating 
machines. 

. (3) RECTIFIER POWER UNIT. - The Type 
-20309 Power Unit requires a space 161/.i" by 17lf.l" by 
lOlfs" high for mounting. Refer to Figure 3-12. The 
unit should be secured in position with four o/s" bolts. 
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Figure 3-12 Type -20309 Rectifier Power Unit Installation Diagram 

r. HAND SET. 
Although a hand set is not supplied with TCS equip

ment, provisions are made for its use through a terminal 
strip located within the remote-control unit (see figures 
2-25 and 2-26). If the four knurled knobs are loosened, 
the bottom mounting plate may be removed, exposing 
this four-terminal strip. The circuit of a suitable hand set 
is shown in figure 3-8 with the leads numbered to corre
spond with the engraving on the terminal strip in the 
remote-control unit. Like numbered leads an<l terminals 
should be connected together. A hole in the chassis of the 
remote-control unit is provided to admit the hand set 
cord. 

d. REMOTE-CONTROL UNIT. 
Remove tt>e remote-control unit from its packing mate-

Origina� 

rial. Manipulate all controls and switches to check for 
any damage that may have been caused in shipment. 
Tighten all screws that may have become loosened. 

This unit may be mounted in any position within 
twenty feet (the length of the control cable) of the 
power-supply unit. It should be mounted in a position 
such that the output from the speaker is directed toward 
the operator and also within easy reach so that he may 
control the transmitter and receiver power and the audio 
input to the speaker and phones. Mounting flanges are 
provided so that the unit may be mounted using four 1/s 
bolts. (Refer to figure 3-13.) As in the case when mount
ing all other units, a minimum clearance of 6-Vl'' should 
be allowed between the edge of the chassis nearest the 
connector plug and any other object which may interfere 
with the connecting cable; 
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Figure 3- J 3 Remote-Corttrol Unit Installation Layout 

e. ANTENNA LOADING COIL. 
The antenna loading coil need not be mounted 

within reach of the operator but should be mounted in 
a position so that the control knob may be operated 
during adjustment of the transmitter. Fig. 3-14 and 3·15 
show outline and mounting dimensions of the unit. 

4. CONNECTIONS. 

When all the units have been mounted, the installa
tion may be completed by m·aking the power, inter-unit, 
antenna and ground connections. (See figure 1-1.) 

a. POWER CONNECTIONS. 
The connections from the power source to the 

power unit should be made with heavy wires or a cable. 
The size of wire required will be dependent on the type 
of power unit that is to be used. When using the Dual 
Dynamotor Power Unit, wire rated at least 20 amperes 
should be used. Under normal conditions this supply 
will draw approximately 17 amperes. Correspondingly 
smaller wire may be used with the other types ol power 
units. The approximate current drawn from the power 
source by each type of unit may be calculated from data 
.that may be found in the table showing the power input 
requirements of the power units in Section 7 of this 
book. Carefully tighten the terminal nuts so that a good 
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Figure 3-15 Antenna lo ading Coil Unit Installation Diagram. 

connection is made between the power input cable and 
the unit input terminal. 

CAUTION 

The Type -21881-B Power Unit has been de
signed so that by changing connections on a 
terminal board on the top of the chas�is either 
the negative or the positive lead from the power 
source may be connected to the GND terminal. 
As supplied, the terminal board connections 
are such that negative lead from the power 
source should be connected to the GND termi
nal. If it is desired to connect a positive power 
source lead to the GND terminal, remove the 
cover plate from the terminal board and reverse 
the connections to terminals A and B and re
verse the conne�ons to terminals C and D. 
It must be remembered that the input connec
tions to both dynamotors must be reversed if 
the polarity of the power source is to be 
changed. The schematic diagram of this Power 
Unit is shown on Figure 2-30 and should be 

referred to when changing power source 

Original 

polarity. When the motor generator power unit 
is being used either polarity of input power 
connections 1nay be used. 

The Single M;achine Dynamotor Power Unit may be 
connected to operate with either the negative or the 
positive power lead grounded by removing the bottom 
plate of the power unit and placing the POLARITY 
PLUG P2804 into the socket }2801 so that the stamp
ing on plug P2804, as read from the bottom of the 
chassis, corresponds to the grounded polarity. 

Since this power unit has been designed for either 12 
or 24 volt plug d-e operation, it is important that VOLT
AGE PLUG P2805 be inserted into socket }2802 so that 
the stamping on the plug, as read from the bottom of the 
unit, is the same as the input voltage used. This plug, 
P2805, is located by taking the bottom plate off the 
unit. 

b. INTER-UNIT CONNECTI:ONS. 

IMPORTANT 
Before connecting any cables, care should be 
taken that POWER switch S107 of the trans-
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mitter, POWER switch S205 of the receiver and 
both TRANSMITTER ON-OFF switch S602 
and RECEIVER ON-OFF switch S-603 of the 
remote-control unit are all in the "OFF" posi
tions. 

Insert one end of the transmitter power cable (sixteen· 
prong plugs) into the POWER CONNECTOR receptacle 
PlOt on the transmitter panel and the other end into the 
sixteen-prong plug receptacle on the power-supply unit. 
The lock nuts holding this and all other cables to the 
panels should be tightenetd carefully and the safety lock
ing wires inserted through the small holes in the lock 
nuts. 

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 con
venience in setting up the inter-connected equip
ment. 

Insert one end of the receiver power cable (twelve
prong plugs) into the POWER CONNECTOR receptacle 
P201 on the receiver panel and the other end into the 
twelve-prong plug receptacle on the power-supply unit. 

Insert one end of the control cable (nine-prong plugs) 
into the plug receptacle P601 on the remote-control unit 
and the other end into the nine-prong plug receptacle 
on the power-supply unit. 

c. ANTENNA CONNECTIONS. 
Either a single antenna or separate antennas may be 

used for transmission and reception. If a single antenna is 
to be used, this antenna should be connected to the 
ANTENNA post E105 of the transmitter and a wire 
jumper should be run between the RECEIVER post E107 
of the transmiter and the ANTENNA post E201 of the 

3-12 

receiver. No jumper is necessary if separate antennas are 
used. 

The output network of the transmitter and the input 
circuit of the receiver are designed to satisfactorily match 
a twenty-foot vertical antenna of the type known as the 
"whip" or "lishpole" antenna. However, if the transmit
ter is to be operated in the frequency range 1.5 Me to 3 
Me, it is desirable to connect the Type CML-47205 
Antenna Loading Coil Unit in series with the antenna 
to permit a better matching of the transmitter output 
network to the vertical radiator. This inductor is then a 
part of the antenna coupling network and should be 
mounted as close to the transmitter as possible to keep 
r-f losses down to a minimum. It is recommended that 
bare wire supported on ceramic insulators be used 
wherever practicable for antenna connections. 

d. GROUND CONNECTIONS. 
A good ground connection is an important part of the 

radiation system and should be given careful considera
tion. When used in mobile service, the GROUND ter
minals of the transmitter, receiver, and antenna loading 
coil unit should be connected to the frame of the vehicle 
in which the installation is being made. If the equipment 
is operated as a "fixed" station, a good earth ground 
should be used. 

Careful consideration should be given to the length of 
the leads to the transmitter and receiver ANTENNA and 
GROUND terminals to permit the free movement uf the 
units on the shock mounts. It is also necessary to allow 
enough slack in the leads so that the vibration encoun
tered in service will not pull the leads from the terminal 
posts on the transmitter and receiver. 

5. INSTRUCTIONS FOR DISASSEMBLY. 

The TCS-14 and TCS-15 equipment employs the sub
assembly type of construction. The following chart indi
cates method of separating or reconnecting the various 
sections. 
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TABLE 3-1 

DISASSEMBLY PROCEDURE 

TRANSMITTER 

Assembly Parts Included 

Back Plate I C-125, C-126, C-127, 

Fig. 3-16, 3-17 

Front Panel 

Fig. 3· 18 

C-129, T-101, T-102 

1-----------1 
S-101 Detent, 
S-101 Rotor 

Crystal Bracket 

I 
C-122, C-12 3, C-124, 
C-129, K-101, L-109, 

Fig. 3-19 R-114, R-115, R-116, 
S-104, X-108, X-109 

Instructions for Assembly Removal 

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 bolt the plate to the end castings, the 2 that fit 
intc the crystal br'acket, 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 t ube 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. 

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

R�moval of the back plate (see above) gives access to all crystal
bracket parts. When its mounting screws are takeo 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. 

------1 , _____________________________________ _ 

Variable 
Capacitor 

Fig. 3-20 

Original 

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 hole in the right-end casting with 
a #6 Bristo wrench, loosen the s�t 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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Figure 3-18 Transmitter Front Panel, Inside View 
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Figure 3-19 Crystal Bracket Assembly 
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Figure 3-20 Ganged Variable C�pacitor Assembly 
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TRttNSMITTER (Continued) 

Assembly Parts Included Instructions for Assembly Removal 
----------·-------------- ) 

Exciter 

Figs. 3-21, 3·22, 
3-23 

Final Amplifier 
Plate 
Inductance 

Fig. 3-24 

C-102, C-103, C-104, 
C-105, C-106, C-107, 
C-108, C-109, C-111, 
C-112, C-113, L-101, 
L-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 unkss 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. 3-20 
(refer to page 3-14), or the bottom plate of the exciter, Fig. 3-21. 
To remove this bottom plate, take off the knob of S-104, slide out 
the shaft of S-1 04, 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, arid 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-1 01 and S-1 04 and slide out the shafts of 
these switches. Remove th� cable clamps and the connecting wires. 
Disconnect thre� _bu.ss wires from the variable capacitl).r;_ C-101,_, 
The exciter assembly now can be removed from th' right end of 
the transmitter. 

I 1-------- --------------------
I L-107 Before removing L-107, t;1ke 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.) - -1 I ·-

Antenna 
Loading Coil 

Figs. 3-16, 3·17 

Plate-Tuning 
Capacitor 

Figs. 3 and 24 

Original 

I L-108 

I C-116 

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. 

To remove C-116, L-1 08 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 
wir.es. C-116 then can be brought out through the mounting hole 
for L-108. 

3-17 



Section Ill 
Par. 6-7 NAVSHIPS 900,705 Installation and Initial Adjustments 

figure 3-2J Transmitter Exciter Assembly, Top View 
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Figure 3-22 Transmitter Exciter Assembly, 
Bottom View 
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Figure 3-23 Transmitter Exciter Plate Tank Assembly, 
Top View 

Figure 3-24 Transmitter Unit, Left Side Open View 
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Assembly 

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

Figs. 3-25, 3·26, 
3-27 

R-F Chassis 

Figs. 3-28, 3-29 

L201 C203 

Parts Included 

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, L-201, 
L-202, L-203, L-204, 
L-205, L-206, L-208, 
L-209, L-210, s:201, 
S-207, S-208 

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, Sr202, 
T-201, X-201, X-202, 
X-203, X-208, X-209 

NAVSHIPS 900,705 
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Instructions for Assembly Removal 

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 
(S-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 access 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. 

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 all the 
screws.except those holding the Bristo wrenches. Before attempt
ing 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. 

L204 L20S C208 L206 

figure 3-25 Receiver R-f Assembly, Side View 

Original 

figure 3-26 Receiver Converter Assembly, Side View 
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c 216 L210 

figure 3-27 Receiver Oscillator Assembly, Side View Figure 3-28 Receiver R-F Chassis, Top View 

3-20 

figure 3-29 Receiver R-F Chassis, Bottom View 

Original 
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RECEIVER (Continued) 

Assembly 

1-F and B-F-0 
Assemblies 

Parts Included ---------

C-226, C-227, C-288, 
C-229, C-231, C-232, 
C-Ui. C-235, R-210, 

Figs. 3-30, 3-31, 1 R-214, R-215, R-218, 
3-32, 3-33 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. ----- �-

R-F Gain R-216 
Control 

Fig. 3-34 

------- ----�-----

Variable C-201A, C-201B, 
Capacitor C-201C 

Fig. 320 

Instructions for Assembly Removal 

Most of the parts in these� assemblies are serviceable w ithout 
major disassembly. 

To remove the i-f assemblies, disconnect the connecting wires 
and take out 4 mounting screws on the top of each assembly plate. 
The interconnecting 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. 

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

The variable capacitor C-201 may be removed as follows: Take 
off the "TUNING" knob and the dial lock (unscrew the dial-lock 
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. Lift the 
variable capacitor out the top of the receiver. 

figure 3-30 Receiver J sf 1-F Auembly, 8offom Vlow Figure 3-3J Receiver 2nd 1-F Assembly, Bottom View 

Original 3-21 
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Figure 3-32 Receiver 3rd 1-F Assembly, Sot#om View 

Installation and Initial Adjustments 

Figure 3-33 Receiver 8-F-0 Assembly, 
Bot#om View 

Figure 3-34 Receiver Unit, Left End Open View 
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CAl- A SSEW8Lr 

CONNECTOR P•801, P-803, OR P·SO� 
CONTACTS AS SPECI FIED BELOW 

LENGTH AS SPECIFIED BELOW 

CONNECTOR P-B02, P-804, OR P-806 
CONTACTS AS SPECIFIED BELOW 

::•:.::.:.:.:.:.:: ::.:::.::.:.:.:.::.:::.::.::-::::::.: ==-====::::.:::: :::.:: = = ==-=====-======-========-======= = = == = = === = ==: = == :::::: 

(81-TIIANSWITTER POWER- SUPPLY CABLE SCHEMATIC 
W-801 

CA-1059 

� 
.. 0--- I,OOOV .-- B L A C K ����§��ll •••---•.ooov.--GREEN I II 11� :�:==::����·==

·:�:�. I, I --L.__ .. 20---I,OOOV.--ILU£ .. :=:L.._ 

LENGTH OF CABLE �• IIFEET �'"" � 
.. 

( 
- aZO-I,OOOV.-. ORANG[ .. 0--I,OOOY.--BROWN 

olf --- I,OOOV. -- BROWN »ZO-- I,OOOV.-- RED o20--I,OOOV.--Gtt£EN 
•11--- J,ooov.-- WHIT£ 

P·SOI, 16 CONTACTS P-802, 16 CONTACTS 

==::: = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = :: = = = = = = = =:; = = ::. ::. = = = = = = = = = :;;_..:. = = :.:-:: 

(C)- R E CEIVER POWER-SUPPLY CABLE SCH.EMATIC 
w- 80 z 

CA-1060 
r---------oll--- I, OOOV.-- IROWN----, 

l��;;:-;====•20--- 11000v.-- REO .to---•. ooov.-- ORANOl----t�t=;::...J 
L ENGTH "OF CABLE 

C 
0 10 FEET 

oil--- 1,000 V. -- WHIT( ====t=:fi:.....-' l��====== 012--- 1,000¥.-- WHIT£ •lt---I,OOOV.-- BROWN---+--' •ZO--- I,OOOV.-- BLUE 

P-803, 12 CONTACTS P-B04, 

=================== = = = === = == == == =·=.:.= = == == ::.:: = == = = == ====== = = === = = = == = === = = == = = = = = = = = = = == = 

(D)- REMOTE-CONTROL CABLE SCHEMATIC 
w- B OS 

CA-1D58 

Original 

(;E���==== .. 0--I,OOov.-- l ti OWM;===�hb, a1z .r:. '· ooov.-- •Hrt_E 
-.127--- --I,OOOY.-- IROWN C •L.:=j>=t•�·�����·��-L-

E

_

N

_

G

��O:::
A

_

/

_

L

_

E

_a LAGK����§�� � o20---I,OOOY.-- ILU£ 
616 ---I, OOOV. -- Wttlf£ 
••o--- •.ooov.-- eLACK 

P-806, 9 CONTACTS P-806, 9 CONTACTS 

Figure 3-35 Interconnecting Cables. Schematics and Assembly. 
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6. INITIAL ADJUSTMENTS. 

WARNING 
OPERATION OF THIS EQUIPMENT IN
VOLVES THE USE OF HIGH VOLT AGES 
WHICH ARE DANGEROUS TO LIFE. OP
ERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVf: ALL SAFETY PRI:CAU
TIONS. SEE PAGE ix. 

DO NOT CHANGE TUBES OR MAKE 
ADJUSTMENTS INSIDE EQUIPMENT 
WITH HIGH VOLTAGE SUPPLY ON. DO 
NOT DEPEND ON DOOR SWITCHES OR 
INTERLOCKS FOR PROTECTION BUT 
ALWAYS SHUT DOWN MOTOR GENER
ATORS OR OTHER POWER EQUIPMENT 
AND OPEN THE MAIN SWITCH IN THE 
SUPPLY LINE TO THE EQUIPMENT. 
WHILE TRANSMITTER IS IN OPERA
TION, CARE SHOULD BE TAKEN TO 
AVOID ANY CONTACT WITH THE AN
TENNA OR THE ANTENNA. POST E105, 
SINCE SUCH CONTACT MAY RESULT IN 
SERIOUS R-F BURNS. 

After the complete equipment has been uncrated and 
instalied, the following checks should be made before 
proceeding with any adjustments for actual operation: 

11. Be sure to check the type number of the power 
unit against the Table of Unjts (Table 8-2) to determine 
what source of primary power is necessary for the 
operation of the unit involved. If the wrong voltage is 
applied to the input terminals,. the unit may be damaged 
to the extent that it will be necessary to replace com
ponents which may involve considerable labor and delay. 

b. Be sure that the POWER switches (Sl07 and S205) 
on both the transmitter and receiver panels are in the 
"OFF" position. If the remote-control unit is in use, be 
sure that the RECEIVER switch S603 in that unit, too, is 
in the "OFF" position. 

c. Be sure that the cabinet clamps on both sides of the 
transmitter and receiver panels are secure. This is espe
cially important for the transmitter with its power-inter
lock switch 5106. 

d. Check the installation of the power cable between 
the transmitter and the power-supply unit and the power 
cable between the receiver and the power-supply unit. 
If the remote-control unit is used, check the installation 
of its power cable to the power-supply unit. Tighten all 
cable connector nuts. 

e. Check the connection of the power-supply unit to 
the batteries or other source of. power. 

f· Check the ANTENNA and GROUND connections 
to the transmitter and receiver units. 

3-24 

g. Check the fuses in the power ;upply unit, making 
sure that good fuses of the proper rating arc in place. 
Each of the power units has been provided with two 
sets of fu;c;, one to protect the low volctge section of 
the power unit and the other to protect the high voltage 
section of the power unit and the ocher to protect the 
high voltage section of the power unit. 

Before attempting to operate the equipment the fuses 
should be removed from the receptacles and checked 
.tgainst the ratings given in Table 5-2. Only fuses of 
correct r.ttings should be used. 

7. OPERATIONAL CHECK. 

After initial adjustments have been made, the follow
ing teH procedure should be made which will reveal any 
damage that might affect the opcr;ltion of the equipment. 

a. Connect a dummy load consi;ting of 100 uuf in 
series with a non-inductive n:sistance Jf 1.3.6 ohms be
tween the ANTfNNA and GROUND terminals of the 
transmitter. 

NOTE 

If tests are made ncar 1500 kc increase the 
capacity to 300 uuf. 

b. Connect an antenna of approximately the same 
length as the "whip" to the ANTENNA terminal on 
the receiver and a good ground to the GROUND ter
minal. 

c. Using the cables that have been supplied with the 
equipment, make the inter-unit connections between the 
transmitter receiver, power unit and remote control. 

d. Connect the power unit to the power source using 
heavy leads or cable. 

e. Operate the POWER switches that are located on 
the transmitter and receiver front panels, to the ON 
positions. 

f. Insert the microphone cord plug into the MICRO
PHONE OR KfY jack on the transmitter panel and the 
earphones cord plug into the PHONES jack on the re
ceiver panel. 

g. Operate tile EMISSION selector switch on the 
transmitter panel to the CW position. 

h. Operate the push-to-talk button on the microphone 
and immediately rotate the PLATE TUNING control 
until the PLATE CURRENT meter indicates a sharp 
dip in plate current. Tune for exact minimum plate 
current. 

i. Check the operation of the transmitter, receiv.er, 
power unit and control, by using both the panel con
trols and the controls located on the remote control 
unit to perform the. functions necessary for the trans
mission and reception of both modulated and CW 
signals. 
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SECTION IV - OPERATION 

WARNING 

OPERATION OF THIS EQUIPMENT IN· 
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. OP· 
ERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVE ALL SAFETY PRECAU· 
TIONS. SEE PAGE ix. 

DO NOT CHANGE TUBES OR MAKE 
ADJUSTMENTS INSIDE EQUIPMENT 
WITH HIGH VOLTAGE SUPPLY ON. DO 
NOT DEPEND ON DOOR SWITCHES OR 
INTERLOCKS FOR PROTECliON BUT 
ALWAYS SHUT DOWN MOTOR GENER
ATORS OR OTHER POWER EQUIPMENT 
AND OPEN THE MAIN SWITCH IN THE 
SUPPLY LINE TO THE EQUIPMENT. 

1. ROUTINE OPERATION. 

In the following paragraphs the routine operating pro· 
cedure is outlined in brief form: 

a. CW OR VOICE OPERATION-PANEL CON· 
TROL. (See figures 4-1 and 4-2.) 

( 1) Select the desired type of oscillator control for 
bo:h transmitter and receiver with the OSCILLATOR 
SELECTOR switches S104 and S202 ("MO" or r.hoice of 
four "CO" positions). 

(2) Place the EMISSION switches S105 and S203 
on the transmitter and receiver in the positions corre· 
sponding to the type of emission and reception desi.red: 
"VOICE" (or "MOD.") or "CW." 

(3) Adjust the BAND SWITCHES and the TUN
ING controls Cl01 and C201 to the desired frequency . 

( 4) Plug the microphone or the telegraph key into 
the MICRO.PHONE-OR-KEY jack )101 on the trans
mitter panel. 

( 5) Plug the headphones into the PHONES jack 
}20 1 on the receiver panel. 

(6) Place the transmitter and receiver POWER 
switches Sl07 and 5205 in the "ON" position. 

(7) Allow about a half-minute for the tube fila
ments to heat up. Then close the telegraph key (or press 

Original 

the microphone "push-to-talk" button) and adjust the 
transmitter PLATE TUNING and ANTENNA LOAD
ING controls as described under 'TRANSMITTER 
OPERATION." As noted there, .the Type CML-47205 
Antenna Loading Coil must also be used if the trans
mitter is to operate within the frequency range of Band 
1 ( 1.5 Me to 3 Me). Note carefully tbe waming against 
ot·erbeating tbe tubes and frequellcy-doubling in the 
final amplifier of tbe trammitter. 

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

(8) To shut down the transmitter and receiver, 
merely place POWER switches S107 and S205 in the 
"OFF" position. 

b. CW OR VOICE OPERATION
REMOTE CONTROL. 

Before the equipment can be controlled from the re
mote position, all tuning and coupling adjustments must 
be made with the transmitter and receiver panel controls 
as described above. 

( 1) After these adjustments have been made and the 
equipment is ready for operation, place both panel 
POWER switches Sl07 and S205 in the "OFF" position. 

( 2) Remove the microphone or the telegraph key 
fron' the MICROPHONE-OR-KEY jack J101 on the 
transmitter panel and insert it into the MICROPHONE 
jack )602 on the remote-control unit. 

( 3) If headphones are to be IJSed, plug them into 
the PHONES jack )601 on the remote-control unit, and 
place the SPEAKER-PHONES switch S60J, on the same 
unit, to the "PHONES" position. 

( 4) For speaker operation, the SPEAKER-PHONES 
switch S601 should be placed in the "SPEAKER" position. 

( 5) Place the TRANSMITTER ON-OFF and RE
CEIVER ON-OFF switches S602 and S603, on the 
remote-control unit, in the "ON" position. After a wait 
of about a half minute (for the tube filaments to heat up) 
the transmitter and receiver are ready for remote-control 
operation. The receiver audio output may be adjusted 
with the VOLUME CONTROL R601 on the remote
control unit. 

(6) To shut down the transmitter and receiver, 
merely place the TRANSMITTER ON-OFF and RE
CEIVER ON-OFF switches S602 and S603 in the "OFF" 
position. 
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L·I07 

C-116 
L·I08 

E-107 

S-103 II >{ 

E-105 

£·106 M-101 P-101 

TUNING DIAL WINDOW 

'EE' 

SAND SWITCH-B 

3-6MC 
I 2 3 

'·'"'� .. -� 

a 

POWER EMISSION 

ON GW 

VOICE 

S-107 5·105 

,.V'tltoiG 

/",'R), 4< ' ' 
r- I \ �<:: .. ..., ; I '· ·, 

·. o � 

' €1�,\�/)j.-.J -CCI< ��/' -1 o- ' �/ 

A 
OSCILLATOR SELECTOR 

I 
J·IOI 

{C-101 
Sec'
C·IOIA 
C·IOIB 
C•IOIC 

NAME 
PLATE 

S-104 

Figure 4-7 Transmitter Front Panel. 

2. TRANSMITTER OPERATION. 
After the preliminary adjustments have been made a 

number of choices confront the operator. He must decide: 

!-whether the transmitter is to be master-oscillator 
or crystal-oscillator controlled, 

2-whether the emission is to be CW or voice
modulated, 

3-the frequency at which the transmitter is to be 
operated. 

a. MASTER OSCILLATOR OR CRYSTAL OSCIL
LATOR. 

IMPORTANT 
The crystal-oscillator tube V102 should be in its 
proper socket at all times, regardless whether 
the transmitter is self-excited or crystal-excited, 
so that its capacitance will be present to main
tain the alignment of the 3-gang tuning capaci
tor ClO 1 of the transmitter. 

If master-oscillator operation is desired, the OSCIL
LATOR SELECTOR switch Sl04 is rotated to the "MO" 
position. If, however, the transmitter is to be crystal-

4-2 

oscillator controlled, any one of four different crystals 
may be selected by rotating the OSCILLATOR SELEC
TOR switch to "CO 1", "CO 2", "CO 3", or "CO 4". 

b. CW OR VOICE-MODULATION. -Having de
cided upon the type of excitation, the operator now must 
choose the type of emission to be used. If CW emission is 
�elected, the telegraph key is plugged into the MICRO
PHONE-OR-KEY jack }101, and the EMISSION switch 
S105 is placed in the "CW" position. If voice-modulated 
emission is desired, the microphone is plugged into the 
MICROPHONE-OR-KEY jack in place of the telegraph 
key and the EMISSION switch is placed in the "VOICE" 
position. 

c. SELECTING THE FREQUENCY. - The BAND 
SWITCH SlOt and SI02 should be set on the band that 
includes the desired transmission frequency. If master
oscillator operation is to be used, the TUNING control 
CIOI is adjusted to the desired frequency as indicated by 
the dial calibration appearing in the window slightly 
above and to the left of the TUNING control. 

Note 

Four sets of dial readings appear in the window 
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E- 201 S-203 S-205 

OFF 
A.� GAIN 

4 1 � I 6 

10 

I 
NAME PLATE 

OSCILLATOR SELECTOR 

C02 

TUNING DIAL WINDOW 

'E§' 2 2 

' ' 

0 0 

�.-OCK 

{C-201 
·Sections 

C-201A 
C-2018 
c- 201c 

�------------------------------------_Jll- s-202 

0 0 

a� R F GAIN 

4 ' � , 6 

STN Fq(Q BAND QtAL STN FREO BAND OtAL STN. FREQ BAND DIAL 

tf·216} 
S-206 

/ 
E-202 P-201 

0 0 

J-201 

figure 4-2 Receiver front Panel. 

to the left of the TUNING control. The top
most reading indicates frequencies lying in 
Band 3 (6 Me to 12 Me) and is identified by 
the numbers "3" e.ngraved on the escutcheon 
around the window. The next lower set of read
ings refer to frequencies lying in Band 2 (3 Me 
to 6 Me) and is indicated by the numbers "2" 
engraved on the escutcheon. The numbers "1" 
refer to the reading indicating frequencies ly
ing in Band 1 (1.5 Me to 3 Me). The bottom 
set of readings (indicated by numbers "0") are 
arbitrary units referring to the amount of rota
tion of the TUNING capacitor C101. 

All the above refers also to the readings in the 
tuning dial window of the receiver unit. (See 
fig. 4-2). 

If the output of the transmitter must be exactly on a 
specified frequency, it is advisable to use a frequency 
monitor or other means of checking the frequency. To 
conduct this test, the OSCILLATOR SELECTOR switch 
S 104 should be rotated to the "MO TEST" position and 
the power applied as hereinafter described. With switch 
Sl04 in this position, only the oscillator and buffer stages 

Original 

are operative, thus providing a reduced-power output for 
thf purpose of the f1equency test. 

Any necessary frequency change may be made by ad
justing the TUNING control C101. When the oscillator 
has been tuned to the desired frequency the TUNING 
control should be locked in position. This is done by 
moving the lever under the TUNING dial in a clockwise 
direction towards the word "LOCK" engraved on the 
panel. (All the locking devices on the transmitter and 
req:iver panels operate in the same way.) The OSCIL
LATOR SELECTOR switch should then be turned back 
to the "MO" position. 

If the transmitter is to be crystal-controlled, the fre
quency of the output will depend upon the natural 

Jrequency of the crystal selected. Thus, operation in Band 
1 will be at the fundamental frequency of the crystal, 
operation in Band 2 will be at the second harmonic fre- · 

quency, while operation in Band 3 will be at the fourth 
harmonic frequency. 

d. TUNING THE FINAL AMPLIFIER.-The trans
mission frequency being set, the operator may now pro
ceed to tune the final amplifier. The panel controls should 
be set as follows: 
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PLATE TUNING at "0" 

COUPLING at "0" 
ANTENNA LOADING at "o" 
ANT. COND. at "OFF" 

Both POWER switch S107 on the transmitter panel 
and POWER switch S205 on the receiver panel should be 
placed in the "ON" position. Power is thus applied to 
the oscillator and buffers stages. 

When CW emission has been selected, closing the tele
graph key causes high voltage to be applied to the plate 
circuit of the final amplifier tubes Vl04 and V105. If the 
EMISSION selector switch is in the "VOICE" position, 
pressing the "push-to-talk" button on the microphone 
applies high voltage to the plate circuit of final-amplifier 
tube Vl04 (final-amplifier tube V105 is disabled) and the 
plate circuit of the modulator tubes V106 and V107. 

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 rated plate currents are as follows: 

VOICE 
cw 

80 to 90 milliamperes 
170 to 180 milliamperes 

These ratings are indicated by red bands on the scale 
of the PLATE CURRENT meter M101. Should the 
pointer go beyond these bands, it indicates that the trans
mitter is out of resonance and that the final-amplifier 
tubes are being overheated. Since these tubes may be 
damaged by prolonged overheating, the transmitter must 
be brought to a resonant condition as quickly as possible. 

Resonance is obtained by rotating the PLATE TUN
ING capacitor C116 until the PLATE CURRENT, as 
indicated on M101, dips sharply. Tune for the exact mini
mum PLATE CURRENT meter reading. 

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

4-4 

CAUTION 

Care should be exercised, while making PLATE 
TUNING adjustments, to avoid doubling the 
frequency in the final-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 C116, but only 
the lower dial setting which results 1 in a pro
nounced dip of the PL.t\'1'£-ctJRRENT meter 
is correct. In general, the higher the frequency. 
of the transm:tter output, the greater the dial 
reading of the PLATE TUNING and AN
TENNA LOADING controls. The other dip 
indicates that the final amplifier is acting as a 

frequency-doubler; this is undesirable because 
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 cor
rect 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 transmit· 
ter adjustments when the recommended "short" (twenty· 
foot) vertical radiator is employed. It should be noted 
that if the antenna is appreciably longer than twenty feet, 
operation at the high-frequency end of the frequency 
range (Band 3) is not possible. The antenna then must 
be shortened. On the other hand, if the antenna is con· 
siderably less than twenty feet long, operation at the low
frequency end of the frequency range (Band 1) may be 
impossible, even with the use of the external LOADING 
COIL as described below. The obvious remedy is to 
lengthen the antenna. 

e. COUPLING THE FINAL AMPLIFIER TO AN
TENNA.-When coupling the final amplifier tank cir· 
cuit to the antenna, the operator should keep a continu· 
ous watch upon the PLATE CURRENT meter M101 and 
the ANTENNA CURRENT meter M102. Care should 
be taken that the plate current does not exceed the rated 
values (as indicated by the red bands on the scale of 
Ml01). The object of this operation is to obtain as large 
an antenna current as possible at the rated plate current. 

The antenna COUPLING control Ll07 should be set 
at the "10" position. Then the ANTENNA LOADING 
control L108 should be rotated slowly in a clockwise 
direction until the ANTENNA CURRENT meter attains 
its maximum reading. At this point the antenna COUP· 
LING control should be set at the "9" position and the 
ANTENNA 'LOADING control should be rotated back 
and forth several degrees to see if a further rise in anten
na current may be obtained. Then set the antenna COUP
LING control in the "8" position and repeat as before. 
Continue this procedure until the largest antenna current 
(at the rated plate current) is obtained. 

If it is found impossible to load the transmitter to the 
rated plate current through adjustments of the antenna 
COUPLING and ANTENNA LOADING controls, as 
directed above, the ANT. COND. switch Sl03 should be 
rotated from the "OFF" to the "SERIES" position, and 
the loading procedure attempted again. (The "SERIES" 
setting of Sl03 is likely to be required only in operation 
at the high-frequency end of the transmitter's range.) 

Note 

The "PARALLEL" setting of the ANT. COND. 
switch S103 should not be necessary when the 
Type CML-47205 Antenna Loading Coil is 
available for properly loading the transmitter 
to the rated plate current 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 recommend-
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ed "'short" antenna, good operation may be un
obtainable. In this case, the "PARALLEL" set
ting of the ANT. COND. switch should be 
used. If improvement is still needed, try a long
er antenna. 

For operation within the frequency range of 1.5 Me 
to 3 Me (Band I) with the recommended "short" vertical 
radiator, it is necessary to use the Type CML-47205 An
tenna Loading Coil, connected in series with the antenna 
lead-in. This is a separate major unit and is distinct from 
the ANTENNA LOADING control L!08, which is pro
vided on the transmitter panel. Remove the antenna lead
in from the ANTENNA post E!05 on the front panel of 
the transmitter; 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 terminal 
post of the antenna loading coil to the transmitter AN
TENNA post E105. Another "jumper" wire should be 
connected from the GROUND post E703, marked "G", 
on the front panel of the antenna loading coil to the 
GROUND post E106 on the transmitter front panel. 

The inductance of the Type CML-47205 Antenna Load
ing Coil can be varied in steps from "0" (its maximum 
inductance) to "6" (coil shorted), as determined by the 
setting of the tap switch S701 on the loading coil pane!. 
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 
LI08. 

Note 
In making loading adjustments, whenever the 
Type CML-47205 Antenna Loading Coil and 
the transmitter internal loading coil L108 are 
used in conjunction, the most effective combina
tion of the two is with the lowest-numbered 
possible setting (maximum inductance) of S701 
on the Type CML-47205 coil and the highest
numbered possible setting (minimum induct
ance) of the ANTENNA LOADING control 
L 108 on the transmitter front panel. 

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 the 
greatest ANTENNA CURRENT reading with the rated 
PLATE CURRENT . 

To aid the operator, Table 4-1 is presented. It should 
be kept in mind that this table is merely a broad approx
imation of the settings which the operator will encounter 
in tuning his transmitter since variations exist between 
different transmitters, e�pecially if different size antennas 
arc used. The recommended twenty-foot antenna was 
used for this table. 

f. CHANGING EXCITATION DURING OPERA
TION.-It may become necessary for the operator to 
change from crystal-oscillator to master-oscillator opera
tion (or vice versa) while the transmitter is in operation. 

Original 

To accomplish this the OSCILLATOR SELECTOR 
switch S104 should be rotated to the desired position. If 
no change in frequency is contemplated, no tuning adjust· 
ment is necessary, except to compensate for a very slight 
detuning which sometimes occurs as the change-over is 
made. It should be remembered, however, that crystal
oscillator operation is restricted to the fundamental and 
harmonic frequencies of the crystal employed. 

In making these changes, as well as all other changes 
made while the transmitter is in operation, high voltage 
must be kept off the plates of the tubes. Care must be 
taken to keep the telegraph key in an open position and 
the "push-to-talk" button on the microphone must not 
be pressed. 

g. CHANGING EMISSION DURING OPERA
TION.-In changing from voice-modulated to CW oper
ation, the operator should remove the microphone plug 
from the MICROPHONE-OR-KEY jack }101 and place 
EMISSION switch S105 in the "CW" position. After an 
interval of about a half-minute (time for final-amplifie,r 
_tube Vl05 to heat up) the telegraph key should be 
plugged into jack }101. When the key is pressed, the plate 
current, as indicated on the PLATE CURRENT meter 
Ml01, should not exceed 180 milliamperes. If the current 
rises beyond this value, the transmitter is out of resonance 
and should be brought back at once by adjusting the 
PLATE TUNING capacitor C116 for the maximun cur
rent dip. Coupling between the final amplifier and the 
antenna now should be adjusted (as described above) to 
obtain the greatest ANTENNA CURRENT reading at 
the rated PLATE CURRENT. 

To change from CW to voice-modulated operation, the 
operator should remove the telegraph key from the 
MICROPHONE-OR-KEY jack. The antenna COUP
LING control Ll07 should be turned back to tbe "0" 
position. Failure to do so may result i•1 damage to the 
tubes. 

The EMISSION switch S105 should now be placed in 
the "VOICE" position and after an interval of about a 
half-minute (time for the modulator tubes V106 and 
VI07 to heat up), the microphone is plugged into jack 
)101. When the "push-to-talk" button of the microphone 
is pressed, the PLATE CURRENT should not exceed 90 
milliamperes. A current rise beyond this value indicates 
an out-of-resonance condition and should be corrected 
immediately. The coupling between the final amplifier 
and the antenna should now be adjusted for maximum 
efficiency. 

h. CHANGING FREQUENCY DURING OPERA
TION.-Should the occasion arise where a change of fre
quency is desirable during the operation of the transmit
ter, COUPLING control L107, ANTENNA LOADING 
control L108 and PLATE TUNING control C116 should 
be set at "0" and the operator should proceed to retune 
the transmitter and couple it to the antenna, just as he 
did at the outset. Precautions against over-heating the 
tubes and frequency-doubling in the final amplifier 
should be observed. 
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TABLE 4-1 
APPROXIMATE CONTROL SETTINGS 

Control Oac. Band Tuning Coupling Plate Tuning Ant. Ant. Ext. Load 

Fr•'l· Sel. Switch Cond. Load. Coil 

Me A ,B c D E F G H ----- --------------------- -------------
1.5 MO 1 1.5 6 to 8.5 
2.25 MO 1 2.25 6 to 7.5 
3.0 MO 1 3.0 6 to 7 
3.0 MO 2 3.0 6 to 7  
4.5 MO 2 4.5 6 to 7 
6.0 MO 2 6.0 5.5 to 6.5 
6.0 MO 3 6.0 4 to 5 
9.0 MO 3 9.0 4 to 5 

12.0 MO 3 12.0 3 to 4 

i. TO SHUT DOWN THE TRANSMITTER-To 
shut down the transmitter, POWER switch Sl07 should 
be placed in the "OFF" position. This removes filament 
power from the transmitter tubes. (It should be remem
bered that both POWER switch Sl07 o.n the transmitter 
panel and POWER switch S205 on the receiver panel 
must be in the "ON" position before the transmitter is 
made operative again.) 

3. RECEIVER OPERATION. 
After the preliminary adjustments have been made, a 

number of choices confront the operator. He must decide: 
!-whether the receiver is to be continuously tunable 

or crystal controlled, 

2-whether CW or voice-modulated signals �re to be 
received, 

3-the frequency of the signal to be received. 
a. CONTINUOUSLY TUNABLE OR CRYSTAL 

CONTROLLED.-To operate the receiver continuously 
tunable' over its entire frequency range, the OSCIL
LATOR SELECTOR switch S202 should be rotated to 
the "MO" position. Although it is probable that the re
ceiver will, for most of the time, be used in this manner, 
provision is made, nevertheless, for the optional use of 
crystal-controlled operation. This latter is possible on 
all three frequency bands, but it may be employed on 
Band 3 ( 6 Me to 12 Me) only at the cost of reduced 
sensitivity. , 

Rotating the OSCILLATOR SELECTOR switch S202 
to the "CO 1", "CO 2", "CO 3" or "CO 4" position se
lects any one of four crystals (not supplied with the re
ceiver unit of the TCS equipment). These crystals should 
be ground for frequencies within the range of 1.5 Me to 
3 Me. 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 op
eration with the fourth harmonic will result in reduced 
sensitivity. 

b. CW OR VOICE-MODULATED RECEPTION.
For CW reception the Mod.-CW switch S203 should be 

4-6 

0.8 to 1.5 OFF 7.5 2 
7.3 to 7.8 OFF 5 6 

9 to 9.5 OFF 20 6 
0.8 to 1.2 OFF 20 6 

8 OFF 33 6 
9 to 9.5 OFF 39 6 

0.5 to 1 OFF 39 6 
7.5 to 8 SERIES 35 6 

9 to 9.8 SERIES 41.5 6 

placed in the "CW" position and the R.F. GAIN control 
R216 should be partially advanced. (Until the R.F. 
GAIN control is advanced to its maximum clockwise po
sition and a click is heard, the automatic volume control 
is inoperative.) The A.F. GAIN control R220 should be 
placed in the fully advanced position and adjustments of 
sensitivity and audio output should then be made with 
the R.F. GAIN control R216 only. 

Heterodyning is caused by feeding back energy from 
the plate to the grid circuit of the detector-amplifier tube 
V206 and the pitch of the audible note so produced may 
be varied by adjustment of the CW PITCH control Z204. 

For voice-modulated reception the MOD.-CW switch 
S203 should be placed in the "MOD." position. The R.F. 
GAIN control R216 should be advanced to its maximum 
clockwise position until a click is heard indicating that 
the automatic volume control has been placed in opera
tion through the action of the AVC switch S206. The 
audio output now may be controlled by the A.F. GAIN 
control R220. 

c. TUNING THE RECE!VER.-Headphones should 
be plugged into the PHONES jack }201 and plate and 
filament power applied to the receiver by placing the 
POWER switch S205 in the "ON" position. (lt may be 
recalled that this POWER switch must be in the "ON" 
position before the transmitter can become operative. 
Thus, placing the transmitter in an operative condition 
also makes the receiver operative.) 

The BAND SWITCH S20I, S207 and S208 may now 
be rotated to the band in which reception is desired. The 
TUNING control C201 should be adjusted until the de
sired frequency is indicated by the dial calibration appear
ing in the window slightly above and to the left of the 
TUNING control. If the OSCILLATOR SELECTOR 
switch S202 is in the "MO" position, any frequency lying 
in the band may be selected. If the receiver is crystal-con
trolled, only frequencies that are the fundamental or 
harmonics of the natural frequency of the crystal in use 
may be selected. 

d. TO SHUT DOWN THE RECEIVER.-To shut 
down the receiver, POWER switch S205 should be placed 
in the "OFF" position. This removes plate and filament 
power from the receiver tubes. 
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4. REMOTE-CONTROL OPERATION. 

The transmitter and receiver both may be operated by 
remote control at distances up to twenty feet by means of 
Type CCY-23270-A Remote-Control Unit. (See figure 
4-3) 

figure 4-3 Remote Control Unit. 

All emission, tuning and coupling adjustments should 
be made at the transmitter panel, as previously described, 
and all tuning and loading controls should be locked in 
place. POWER switch S107 should be placed in the 
"OFF" position and the microphone or key (as the case 
may be) removed from the MICROPHONE-OR-KEY 
jack }101 on the transmitter panel and plugged into the 
MICROPHONE jack ]602 of the remote-control unit. 
The TRANSMITTER ON-OFF switch S602 in the re
mote-control unit then should be placed in the "ON" 
position and, after about a half minute (time for the tubes 
to heat up), the transmitter may be operated from the 
remote-control unit. 

For remote-control operation of the receiver, all ad
justments should be made on the receiver panel, as pre
viously described, and TUNING control C201 should be 

Original 

locked in place. POWER switch S205 on the receiver 
panel should be placed in the "OFF" position and the 
RECEIVER ON-OFF switch S603 of the remote-control 
unit should be placed in the "ON" position. The 
SPEAKER-PHONES switch S601 should be placed in the 
"SPEAKER" position, operating speaker LS601 of the 
remote-control unit. If the receiver has been set for voice
modulated reception, VOLUME CONTROL R601 of the 
remote-control unit should be fully advanced and the 
A.F. GAIN control R220 on the receiver panel should be 
adjusted to give more than enough speaker output for 
intelligible reception. VOLUME CONTROL R601 then 
can be used to regulate the output of the speaker. If the 
operator desires to use headphones rather than the 
speaker, the headphones may be removed from PHONES 
jack }20 1 on the receiver panel and inserted into 
PHONES jack }601 of the remote-control unit. The 
SPEAKER-PHONES switch S601 then should be placed 
in the "PHO�ES" position. 

To shut down the station, both TRANSMITTER-ON
OFF switch S602 and RECEIVER ON-OFF switch S603 
should be placed in the "O.FF" position. 

5. 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 radi9 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 wq�n the radio equipment itself is not in use. 

6. ALIGNMENT. 

The transmitter and receiver units have been properly 
aligned at the factory and should not require readjust
ment unless the unit has been damaged or tampered with. 
If the equipment fails to function properly, realignment 
should be tried only as a last resort and then only if the 
misalignment seriously impairs the operating perform
ance of the units. The alignment procedure outlined 
in Section 7 must be followed in detail and it is recom
mended that only experienced personnel be allowed to 
make these adjustments . 
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OPERATOR'S MAINTENANCE 

WARNING 

OPERATION OF THIS EQUIPMENT IN
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. 
OPERATING PERSONNEL SHOULD AT 
ALL TIMES OBSERVE ALL SAFETY PRE
CAUTIONS. SEE PAGE ix. 

WHEN TRANSMITTER IS IN OPERA
TION, CARE SHOULD BE TAKEN TO 
AVOID CONTACT WITH THE ANTENNA 
OR THE ANTENNA POST E105, SINCE 
SOCH CONTACT MAY RESULT IN SERI
OUS R-F BURNS. 

1. GENERAL MAINTENANCE. 

This radio equipment is constructed of materials con
sidered to be the best obtainable for the purpose, and 
has been carefully inspected and adjusted at the factory. 
However, certain parts of the equipment require a nomi
nal amount of attention· in order to maintain the most 
efficient and dependable operation. 

To assure dependable service, periodical inspection 
and operational checks of the equipment should be made. 
The following chart gives suggestions for inspection 
and operational checks to be made at the beginning of 
each watch. 

TABLE 5-1-ROUTINE CHECK. 

What to Check How to Check Precautions 

I. Antenna and ground connections and 
the wire that connects the transmitter 
RECEIVER ANTENNA terminal to 
the ANTENNA terminal o n  the 
receiver. 

Be sure that spring connector 
terminals are making good con
tact with the wires and that none 
of the wires have been weakened 
or broken by vibration. 

Poor connections will prevent 
equipment from operating satis
factorily. 

2. Cable Connectors. 

3. T oggle Switches. 

4. Knobs. 

S. Meters. 

6. Band Switches. 

7. Battery or other power source. 

8. R e lay contacts in Transmitter and 
Power Unit. 

5-0 

Be sure that cable plug connector 
locking rings are tight. 

Flip on and off. 

Loose connections cause inter
mittent operation. 

Dynamotors or motor-generators 
must start if used on D.C. Recti
fiers must light if used on A.C. 

Try for free turning. I In extreme temperature knobs 
and shafts may freeze. 

Turn Coupling and Plate Tuning I Meter needles should move up. 
knobs. 

Rotate switches. 

Check for tight connections. 

Check for alignment, pitting and 
corrosion. 

There should be free operation. 

Corroded or loose connections 
will prevent equipment from 
operating. 

If contacts require cleaning, a 
burnishing tool should be used. 
Never use sandpaper or emery 
cloth. 
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2. EMERGENCY MAINTENANCE. 

a. VACUUM TUBE OPERATION.-In order to ob· 
tain satisfactory tube life the following precautions must 
be taken: 

( 1) Operate all tube filaments within ± 5% of 
rated voltage. 

(2) Do not exceed rated plate current in any of the 
tubes during normal operation of the equipment. 

(3) When tuning, do not exceed rated plate cur
rent except for periods of short duration. 

Failure to observe the above precautions may re
sult in the destruction of tubes. 

b. VACUUM TUBE F AILURE.-Should tube failure 
occur when no spares are available, the installation may 
be kept in operation by taking advantage of the fact that 
similar types of tubes are used in different portions of the 
circuits. 

In the transmitter, the master oscillator VIOl, the 
crystal oscillator V102 and the buffer-amplifier V103 all 
employ type 12A6 tubes. Since only one oscillator tube 
functions at any one time, should one of them fail, the 
other may be interchanged. (It should be noted that 
removing either of the oscillator tubes will affect the 
calibration of the dial.) 

Should the buffer-amplifier V103 fail, it may be re
placed by either of the two oscillator tubes. Even if two 

12A6 
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Figure 5-7 Open Top View of Transmitter. 

Original 5-1 



Section V 
Par. 2b-3 

NAVSHIPS 900,705 Operator's Maintenance 

or three of these tubes should fail simultaneously, the 
transmitter still may be made to function by substituting 
oscillator V203 and a·f amplifier V207 of the receiver. 
Of course, the receiver will not function unless V207 is 
replaced, but V203 need not be replaced if the receiver 
may be operated by crystal control. 

In the transmitter the final amplifiers Vl04 and Vl05 
and the modulators Vl06 and Vl07 all employ type 1625 
tubes. When CW emission is desired, only tubes Vl04 
and Vl05 function. If either or both of these tubes fail, 
they may be replaced by the modulator tubes Vlo6 and 
Vl07. When VOICE emission is selected, Vl05 is made 
inoperative. It then can be used to replace any of the 
other three tubes. (See figures 5-l and 5-2 for vacuum 
tube location.) 

c. POWER UNIT FAILURE.-If the output voltage 
of the dynamotors drop to zero, the fuses and brushes 
should be inspected. If these are in good condition the 
only solution is to replace the dynamotors or the com· 

12SK7 
V205 

12SQ7 
V206 

12A6 
V207 

plete power-supply unit. However, the voltage may drop 
as a result of a partial breakdown of the armature and 
it may be possible to operate the equipment with reduced 
output. 

3. FUSES. 

Fuses may be replaced by spares which are located 
near those supplied in the equipment. For fuse location, 
see figures 5·3, 5-4, 5-5, 5·6 and table 5·2. 

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

12SK7 
I 

figure 5-2 Open Top View of Receiver 
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TABLE 5-2-FUSE LOCATION'S 

Fuse and Value Location Function 

F·401, 15 amps Fuse box at top of ·211881-B Power Unit L. V. Dynamotor Pri. 

F·402, 30 amps Fuse box at top of ·211881-B Power Unit H. V. Dynamotor Pri. 

F·2101, 10 amps Inside cover at top of ·211100 Power Unit B-2101 Primary Fuse 

F-2102, 10 amps 

I 
Inside cover at top of ·211100 Power Unit 

I 
B-2102 Primary Fuse 

F-2201, 2 amps End panel of -20309 Power Unit, adjacent to plugs H. V. Primary Fuse 

F-2202, 2 amps. I End panel of -20309 Power Unit, adjacent to plugs I H. V. Primary Fuse 

F-2203, 3 amps I End panel of -20309 Power Unit, adjacent to plugs I L. V. Primary Fuse 

F-2204, 3 amps I End panel of -20309 Power Unit, adjacent to plugs I L. V. Primary Fuse 

F-2301, 10 amps I Inside cover at top of ·21827-A Power Unit I B-2301 Primary Fuse 

F-2302, 10 amps I Inside cover at top of ·21827-A Power Unit I B-2302 Primary Fuse 

F-2801, 5 amps I Fuse box at top of ·211330-B Power Unit I Filament Fuse 

F-2802, 0.5 amp 

F-280�. %amp 

Fuse box at top of ·211330-B Power Unit 

Fuse box at top of ·211330-B Power Unit 

H. V. Fuse 

L. V. Fuse 

Section V 
Par. 3 

F-2804, 20 amps Fuse box at top of ·211330-B Power Unit Primary Fuse for 24 volt operation 

F-2804, 40 amps Fuse box at top of -211330-B Power Unit Primary Fuse for 12 volt operation 

F-402 

Figure 5-3 Dual Dynamotor Power Supply. 
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F2804 

Figure 5-4 Single Dynamotor Power Supply. 
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F2102 

IOAMPS. 

250V 

Figure 5-5 Motor-Generator Power Supply. 

Note 

For 21827-A Motor Generator Power supply 
F2301, F2302 have same value. 

V2201 V2202 V2204 V2203 

Figure 5-6 Rectifier Power Supply. 
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PREVENTIVE MAINTENANC E 

1. GENERAL. 

To prevent failure of the equipment and to maintain 
peak performance, a definite schedule of inspection and 
operational check should be followed. Table 6-1 gives 
suggestions for checks to be made at the beginning of 
each watch. 

THE ATTENTION OF MAINTENANCE PER
SONNEL IS INVITED TO THE REQUIREMENTS 
OF CHAPTER 67 (OR 68) OF THE "BUREAU OF 
SHIPS MANUAL," OF THE LATEST ISSUE. 

2. LUBRICATION. 

The equipment described in this instruction book is 
lubricated for life and no further lubrication will be 
required. 

Also see page 6·2 for items to be checked periodically 
to prevent failure of the equipment. 

TABLE 6-1 ROUTINE CHECK. 

What to Check 

1. Antenna and ground connections and 
the wire that connects the transmitter 
RECEIVER ANTENNA terminal to 
the ANTENNA terminal on the 
receiver. 

2. Cable Connectors. 

3. Toggle S witches. 

4. Knobs. 

How to Check 

Be sure that spring connector 
terminals are making good con
tact with the wires and that none 
of the wires have been weakened 
or broken by vibration. 

Be sure that cable plug connector 
locking rings are tight. 

Flip on and off. 

Try for free turning . 

Precautions 

Poor connections will prevent 
equipment from operating satis
factorily. 

Loose connections cause inter
mittent o peration. 

Dynamotors or motor-generators 
must start if used on D.C. Recti
fiers must light if used on A. C. 

In extreme temperature knobs 
and shafts may freeze. 

5. Meters. Turn Coupling and Plate Tuning J Meter needles. should move up. 
knobs . 

6. Band Switches. 

7. Battery or other power source. 

8. Relay contacts in Transmitter and 
Power Unit. 

Original 

Rotate switches. 

Check for tight connections. 

Check for alignment, pitting and 
corrosion. 

There should be free operation. 

Corroded or loose connections 
will prevent equipment from 
operating. 

If contacts require cleaning, a 
burnishing tool should be used. 
Never use sandpaper or emery 
cloth. 
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3. PERIODIC CHECKS. 

a. Carefully check all connectmg cables for breaks 
(especially at the junctions of the cables and the plug 
connectors). Be sure that the cable plug connector lock
ing rings arc tight and fastened with safety wires, and 
see that the Allen-head set screws of the cable clamps 
are tight. 

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

c. Tubes in the TCS equipment may require replace
ment from time to time. It will generally be possible to 
determine if a tube is defective by noting the improved 
performance of the unit when a new tube is substituted. 
Be sure that the tube clamps hold the tubes securely in 
their sockets. 

d. If equipment is run continuously, or for any length 
of time, even if only in a stand-by position, both trans
mitter and receiver should be checked hourly for 
frequency drift caused by changes in temperature. This 
can be accomplished by contacting a known reference 
point (another station) and returning both the trans
mitter and receiver until best results are obtained from 
both. 

4. EMERGENCY MAINTENANCE. 

a. VACUUM TUBE OPERATION.-In order to ob
tain satisfactory tube life the following precautions must 
be taken: 

( 1) Operate all tube filaments within ± 5o/0 of 
rated voltage. 

(2) Do not exceed rated plate current in any of 
the tubes during normal operation of the equipment. 

( 3) When tuning, do not exceed rated plate cur
rent except for periods of short duration. 

Failure to observe the above precautions may result 
in the destruction of tubes. 

b. VACUUM TUBE FAILURE.-Should tube fail
ure occur when no spares are available, the installation 
may be kept in operation by taking advantage of the 
fact that similar types Qf tubes are used in different por
tions of the circuits. 

In the transmitter, the master oscillator VIOl, the crys
tal oscillator V102 and the buffer-amplifier VI03 all 
employ type l2A6 tubes. Since only one oscillator tube 
functions at any one time, should one of them fail, the 
other may be interchanged. (It should be noted that 
removing either of the oscillator tubes will affect the 
calibration of the dial.) 

Should the buffer-amplifier Vl03 fail, it may be re
placed by either of the two oscillator tubes. Even if two 
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or three of these tubes should fail simultaneously, the 
transmitter still may be made to function by substituting 
oscillator V203 and a-f amplifier V207 of the receiver. 
Of course, the receiver will not function unless V207 is 
replaced, but V203 need not be replaced if the receiver 
may be operated by crystal control. 

ln the transmitter the final amplifiers Vl04 and Vl05 
and the modulators VI06 and Vl07 all employ type 1625 
tubes. When CW emission is desired, only tubes V 104 
and VI05 function. If either or both of these tubes fail, 
they may be replaced by the modulator tubes V 106 and 
Vl07. When VOICE emission is selected, Vl05 is made 
inoperative. It then can be used to replace any of the 
other three tubes. (Sec figures 6-1 and 6-2 for vacuum 
tube location.) 

c. POWER UNIT FAILURE.-If the output voltage 
of the dynamotors drop to zero, the fuses and brushes 
should be inspected. If these are in good condition the 
only solution is to replace the dynamotors or the complete 
power-supply unit. However, the voltage may drop as a 
result of a partial breakdown of the armature and it may 
be possible to operate the equipment with reduced output. 

d. SWITCHES.-Switches on the TCS equipment 
may present two main sources of trouble-the rotor 
springs may lose their tension and the contact points 
may oxidize or corrode. While these difficulties are 
comparatively easy to overcome, ca·reless operation in 
making these repairs may lead to more serious troubles. 

Careful note should be take11 of the relatit·e positions 
of the compone11t parts of the switches before disassem
bly so that they may be reassembled properly. The oper
ator should not tamper witb the detent mechanism. 

Never try to adjust the tension of the rotor springs 
without removing the rotor assembly from the rest of the 
switch. To do this, press the thumb against the rotor and 
turn the switch until the C washer drops out. The rotor 
may then be removed. To adjust the tension of the 
springs, place the center sleeve of the rotor on a flat sur
face (contacts facing down). The springs may then be 
adjusted so that the outer contacts are 3/16 inch and the 
inner contacts II! inch from the flat surface. Rotating a 
pencil eraser over the contact surfaces usually will re
move any oxide. If the corrosion is too great for this 
treatment, or if the contacts are pitted, they may be filed 
lightly. 

Do not attempt to remove the center sleeve of the rotor 
from its ceramic disk. Make sure that the C washer is 
rerl aced on the rotor before final reassembly of all 
switches. 

BAND SWITCH S20l-S207-S208 has a double set of 
contacts on one section of the rotor. In assembly, care 
must be taken that this section of the rotor goes to that 
section of the ·Stator that has four contacts. 
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7-0 

FAILURE REPORTS 

A 
F.\IIXHE HEPOHT must he filled out for 
the failure of anv part of the ClJUipnwnt 

whether caused by defective or worn parts, 
improper operation, or extl'rnal influences. It 
should he made on Failure Heport, form NBS
:3W3, which has been designed to simplify this 
rer1uirement. The card must be filled out and 
forwarded to BUSH IPS in the franked envdope 
which is provided. Full instructions are to be 
found 011 each card. 

Use great care in filling the card out to make 
certain it carries adequate information. For 
example, under "Circuit Symbol" use the 
proper circuit identification taken from the 
schematic drawings, such as T-80.'3, in the case 
of a transformer, or R-207, for a resistor. Do 
not substitute brevity for clarity. Use the back 
of the card to completely describe the ca11Se 

f'lAVY DEPARTMENf 

of Llilurc and attach an extra pice(' of papn 
if n('Cl'Ssarv. 

The pur\JOsc of this report is to inform B U
SIIII'S of the cause and r.tte of faillll('S. The 
intormation is used h\· the BuJT<lll in the design 
of future equipment and ill tlw maintcnann· ol 
ade<plale supplies to keep the presl·nt e(plip
ment gning. The cards vott send in, together 
with those from hundreds of otl)('r sl1ips, f11r· 
nish a store of information permitting the 
Bureau to keep in touch with the pt'r!ormaJlCl' 
of the equipment of your ship ami all other 
ships of the Navy. 

This report is not a requisition. You must IT

quest the replacement of parts thmugl! vour 
Officer-in-Charge in the usual manner. 

"'lake certain you have a supplv of Failme 
lkport cards <iml cnn·lopes on board. Tlwv 
may lw obtained frmn am· Electronics Officer. 

���7:.: -:;::.:.-:: ::.:·::·1 

NAVY DEPARTMENT 
BUREAU OF SHIPS 
II::LECTI'I:ONICS DIV�SION. CODE 10180 
WASHiNGTON 2:;. D. C � 

--- ' "'40 ------- .. - ';J("'J..- '' 
'" .. ·' ;;·. :"'·";,;·.�·"' 'if;J,.e_ 

. --,' r / cf<u.-� 
p� ,; ::.:::;,: •• � • •  • 

r-"�,/]'ff.f477<�N�'('�o,lf'/'f� . --c�f:?:�:=;:;��-��;;y.if<1 'E�'c;!;!;· I 
---�----- ···-·-· 

-----�---

Sample Failure Report Cards Properly Filled In 
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SECTION VII 

CORRECTIVE MAINTENANCE 

1. LOCATION OF FAULTS. 

a. GENERAL-In case of trouble, look for the sim
ple causes first. Analyze and isolate the difficulty before 
attempting to remove or dismantle any part of the 
equipment. A few moments of thought and study of 
the complete schematic circuit diagram, Fig. 7-36, to
gether with a tabulation of the various possible causes of 
failure, may save hours of haphazard labor. Radio equip
ments are often damaged by needless assembly and re
moval of parts, wil.en the real cause of trouble is merely 
a broken lead or a faulty connection. 

b. DEFECTIVE TUBES.-The most common cause 
of improper operation of radio equipment is tube failure. 
A complete set of tested tubes of the same type as speci
fied should be kept .on l1arid- at all times. IHaufi:y vper
ation of the transmitter is observed and tube failure 
suspected, each tube may be checked by replacing the 
tube with a tube known to be in good condition. Open 
heaters or tubes of low emission will cause screen volt
age readings to be higher than normal and bias voltages 
to be low or completely absent. 

c. OVERLOAD.-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 volt
age arc. A direct short is most readily found by means 
of a continuity check. The d-e resistance of the various 
circuits may be checked in order to locate the fault. 

d. CORROSION.-Defective tubes cau�ing an over
load in power circuits may usually be located by in
spection. 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 condenser plates, corrosion or dust. One 
of the greatest sources of trouble in equipment located in 
a salt atmosphere is corrosion. Corrosion resulting 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 af
fected by corrosion. When it is necessary to operate 
equipment in localities subject to such corrosive atmos
phere, inspection of wiping contacts, cable plugs, relay 
contacts, etc., should be made more frequently in order 
to keep the equipment in good condition. 

In event the relay contacts of the various relays be
come dirty or corroded, erratic operation or complete 
failure of operation will result. Since many of the con-

Original 

tacts are made of soft silver, a burnishing tool rather 
than a file or sandpaper should be used in cleaning the 
contacts. The contact leaves should not require adjusting 
unless they have become damaged. Adjustment of con
tact leaves should be attempted only by trained personnel 
and with adequate tools designed for the purpose. Fail
ure of the normally closed contacts of voice C\V relay 
KlOl in the CW position will allow the P.A. plate cur
rent to flow through the modulation transformer secon
dary winding. This results in a lower than normal output 
from the transformer on CW. If cleaning the contacts 
does not remedy the situation, the pressure of the contact 
leaf can be increased by bending the contact leaf slightly 
towards the normally closed contact. Only the amount of 
tension necessary for vibration proof operation should 
be applied since too much pressure may cause the nor
mally open Voice Contacts to become faulty in operation. 

e. CAPACITORS.-Shorted or leaky filter �nd by
pass ·capacitors cause a reduction in voltage in the as
sociated circuits. Open filter or by-pass capacitors cause 
instability, loss of signal level, increase in noise level, 
and, in some instances, a reduction in voltage in the 
circuit. Leaky coupling capacitors may cause distortion 
or excessive tube heating. 

f. RESISTORS.-Defective resistors may cause a re
duction i; voltage in the circuit, a blocked grid, or ob
jectionable hum. A resistor that heats excessively may 
indicate a shorted by-pass capacitor, in which case 1t IS 

likely that the resistor will be damaged and will also 
require replacement. 

g. LOADING COIL.-It is possible for the loading 
coil Ll08 to become erratic in operation in dust laden 
air. This coil can be cleaned by brushing with a straight 
motion parallel with the wire using a rather stiff brush 
moistened with carbon tetrachloride. A toothbrush 
can be used in an emergency-do not use anything that 
would scratch the wire. 

h. SWITCHES.-Switches on the TCS equipment may 
present two main sources of trouble-the rotor springs 
may lose their tension and the contact points may oxi
dize or corrode. While ri1.ese duficulties are comparatively 
easy to overcome, careless operation in making these 
repairs may lead to more serious troubles. 

Careful note should be taken of the relatiz·e positions 
of the component parts of the switches before disassembly 
so that they may be reassembled properly. The operator 
should not tamper with the detent mechanism. 
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CHECK 
CONTINUITY OF 

COILS AND WIRINti 

CHECK RESISTORS 
AND BAND SWITCH 

CONTACTS 

Y. CHECK FOR DISCONNECTED 
OR BROKEN ANTENNA 

CONNECTION 

CHECK 
CONNECTORS 
AND CABLES 

SET BAND SWITCH -a� H 11 F5?�l��ll
K

Bt6W EXCITER BUFFER AMPLIFIER MODULATOR 

DEFECTIVE STAGE 
_ _ _ . '-------' 

CHECK ANTENNA 
FOR MOMENTARY 

GROUNDS 

CHECK LOOSE PAR� 
IN TRANSMITTER - I 

CHECK COILS 

CHECK 
RESISTORS 

CHECK FUSES AND 
LAMPS IN BUJLDIN(i 

SECURE FITTING 

CHECK FOR LOOSE 
CONNECTIONS 

Figure 7· J Trouble Shooting Charf--Transmitter Only. 
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OSCILLATION 

WEAK OR DEAD 
ALL BANDS 

WEAKOR DEAD 
ONE BAND ONLY 

NOISY 
RECEPTION 

Original 

OIECKTUBES 
FOR CATH· 

ODE SHORT 

OIECK 
FILTER 

CONDENSERS 

OIECKFOR 
SHORTED 

FILTER OIOKE 

CHECK 
BY-PASS 

CONDENSERS 

OIECK 
TUBES 

OIECK FOR 
OPEN BYPASS OR 

FILTER CONDENSERS 

LEADS IN CHASSIS 
MAY HAVE BECOME 

MISROUTED AT TIME 
OF SEIIVICE 

CUECK 
SOLDER 

CONNECTIONS 

WEAK OR NO 
C.W RECEPTION 

DRESS LEADS TO 
OIASSIS BASH 

c�
E
�;rt!.tb'k 

TUBE 

REMOVE H·F 
OSCILLATOR 
TUBE. FEED 
�55 KC UN· 

MODULATED 
SIGNAL INTO 
MIXER TUBE 

GRID. ROTATE 
THE c.w OSC. 
CONTROL AND 

LISTEN FOR 
BEAT NOTE 

REPLACE 
DEFECTIVF 

TUBES 

CHECK FOR SHORTED 
B+ FILTER 

CONDENSERS 

IF NO BEAT 
NOTE IS 

HEARD, CHECK 
PARTS IN C-W 

OSCILLATOR 
STAGE FOR 

CONTINUITY, 
SHORTS AND 

VALUl! 

CHECK 
CONNECTORS 
AND CABLES 

AtiER CORRECTING 
TROUBLE, ALIGN 

�rt.
G
f.om�'btVo '!. 

FE!iD UNMODULATED 
4SS KC SIGNAL INTO 

GRID OF MIXER TUBE. 
ADJUST TRIMMER 
CAPACITOR C·B2 
FOR ZERO BEAT. 

FE!iD A 45S KC SIGNAL THRU A 

sJJ'iT 
c
:.rtfo"i

0
�i<b:2ti�i8f

E
��&G 

CAPACITOR TO GROUND. OUTPUT OF 
RECEIVER WILL INCREASE IF OSCILLATOR 

WAS FUNCTIONING. 

CHECK STAGE FOR 
OPERATION. EXCITE GRID 

WITH SCREWDRIVER. 
LISTEN FOR CLICK: OR 

FEED SIGNAL INTO GRID 
OF TUliJ;. 

IF NO SIGNAL, CH!iCK 
TUBE VOLTAGES AND 

COMPONENTS. 

FEED A «s KC SIGNAL THRU A 1 MF CAPACITOR 
TO MIXER TUBE GRID. SHORT STATOR OF 

OSCILLATOR TUNING CAPACITOR TO GROUND. 

OIECK STAGE FOR 
OPERATION. EXCITE 
GRID WITH SCREW· 

DRIVER-LISTEN 
FOR CUCK:OR 

PEED SIGNAL INTO 
GRID OF TUBE • 

IF NO SIGNAL 
CHECK TUBE, 

VOLTAGES AND 
COMPONENTS 

CHECK 
COILS 

CHECK 
RESISTORS 

CHECK FOR LOOSE 
CONNECTIONS 

OUTPUT OF RECEIVER WILL INCREASE IF 
OSCILLATOR WAS FUNCTIONING. 

Figure 7-2 Trouble Shooting Chart-Receiver Only. 
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SHOWN 

Figure 7-3 TCS Primary Power Circuits using the Single Dynamotor Power Unit. 
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Figure 7-4 TCS Primary Power Circuits using the Dual Dynamotor Power Unit. 

C412 

Original 

� 

� 

,) 

• 

.. 
4 



( 

"' 

( 

.. 

l" 

Corrective Maintenance NAVSHIPS 900,705 Section VII 

"'.J l ...... . 
•nu•T I :il •' u· I 

... •• 01 

"" .. ,. 

Original 

vllOl 

'"4GY 

x'tl 

@2201' � T  
I T 

Ja20&J_ 

T 

J� T �T 

J0200� 

"llOC Cll11-. CllHa ' 142101 (.2l10J 
I t II ,. 11-

o,ut O,Uf JJO O�JU.f 

Figure 7-5 res Primary Power Circuits using the Rectifier Power Unit. 
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2. TUBE DATA. tion It 1s difficult to recognize and it will usually be 
found necessary to advance the volume control from 
time to time. It is good practice to check all of the tubes 
at periodic intervals and replace those which fall below 
the minimum limits of transconductance or emission 
indicated in the tabulation of "Tube Characteristics". 
AJfter tubes have been tested, paste a sticker on the glass 
bearing the date of test and either transconductance or 
the emission current as determined. 

WARNaNG 
In order to obtain satisfactory tube life the following 

precautions must be taken: 
(I) Operate all tube filaments within ± 5o/o of 

rated voltage. 
( 2) Do not exceed rated plate current in any of 

the tubes during normal operation of equipment. 

( 3) When tuning, do not exceed rated plate cur
rent except for periods of short duration. 

With the antenna lead from transmitter disconnected 
from the receiver and all of the frequency-determining 
circuits tuned to resonance, advance the "VOLUME 
CONTROL" to maximum. A relatively high and steady 
noise level should be heard in the phones. With all the 
controls adjusted as above, reduce the "VOLUME CON
TROL" to "0". A barely audible hum, previously in
audible over the tube noise, should be heard. During 
the above tests, the "NOISE SUPPRESSOR" control 
must be heard in its "O F F" position if set is so equipped. 
failure of this te�t indicates that the receiver is inopera
tive and the tubes should be changed before looking 
farther for the trouble. 

Failure to observe the above precautions may result 
in the destruction of tubes. 

Failure to observe the above precautions may result 
in the destruction of tubes. 

Note 
ALL TUBES SUPPL IED WITH THE EQU IP
MENT OR AS SPARES ON THE EQU IP
MENT CONTRACT SHALL BE USE D IN 
THE EQUIPMENT PRIOR TO EMPLOY
MENT OF TUBES FROM GENERAL 
STOCK. Note 

a. GENERAL. 

Weak signals are the usual symptom of worn-out 
vacuum tubes and under most conditions it is usually 
the best policy to suspect them as the most probable 
source of trouble. All radio equipment is subject to a 
gradual decrease in performance through the aging of 
vacuum tubes. Due to the gradual nature of this condi-

A LOSS IN SENSITIVITY OR POWER 
DOES NOT NECESSARILY INDICATE 
THAT TROUBLES OTHER THAN WORN
OUT TUBES DO NOT EXIST, BUT UNDER 
ANY CONDITION THE TUBES SHOULD 
BE CHECKED BEFORE D ISTURBING ANY 
OF THE INTERNAL RECE IVER ADJUST
MENTS. 

Tube 
Type 

b. TUBE CHARACTERISTICS. 

Fila- i Fila- i [ TRANSCON- I EMISSION 

, ment 1 ment Plate Grid Screen ' f AC , 
DUCTANCE I 

Deacrlptlon Volt- . Cur- Voltate llaa Voltote Plate Screen Plate. ! UMHOS ---

: ate / rent i V V V Current Current · Realatance l - --- .... - , lo 1 1 
! V ! A ' MA MA Ohmo Nor- MA , V 
' I : I mal Min, i -·-· �- --- ---- -.- ----- !---1---- I ----- --- ----- -----

1
--

-
-- ------ I - - ------ : - - ' 

12A 6 [ Beam Power ! 12.6 ! 0.15 I 2 50 max. 1 -12.5 250 max.
1
' 30-32 3.5-5.5 70,000 II 3000 2200 50 I 30 

I Amplifier I [ I I 1 
I--

12SA;-

I
-�;nta ;;i d ___ /�:6-1-wll 300max.

1 
Omin . 100max. j3.3-3.5 -8-.-5- o.s-� i-450' -

4--;·5- ;-- ;0 :-30 
Converter m eg. ! j 1 i 

1-------------· _______ , __ , __ ----- I �---- -----·--- ,_ -

12SK 7 Triple-gri d 1 12.6 I 0.15 300 max. - 1 \ 100 9.2-13 2.6-4.0 .8-.12 I 2000 [11600-: 65 1 30 
Supe� control I - 3 f 1• [' 

meg. ; · 1 
amphfier 1 , i 

- -12SQ7 -� Duplex-diod ;- 1� �5-- 300 max. --=-�-�-X--�0':4 --X--
110,ooo--j'�oo 1--9--;;o .H 

High-Mu / -21 0.9 · 91,000 I 
Triod e 1 

I I ' 1 

10 

1625 Transmitting 12.6 0.4S 600 25 300 100 5 X 
/

6000 51001300 50 I 1-------- r- 1---- ------------- ,---�- - -- --- I 

B eam Power I 240 10 
Amplifier ; 

GXSGT�G r Fu ll W-;ve High 6.3'1"'0-:-6------wo-- X X 210 �--x---6000 lx---1 -X- HO: 0-50 
Vacuum 1 • 

Rectifier , i : 

-sR4(;Y Full wave High� -;-:o· - 85o --�--,c-·1 x 
1'7ool·x--�r--x---

T
- x : x r 325: o-H 

7-6 

Vacuum I I r Rectifier 1 ' ; 1 , 1 I 
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If no signals are receivable or if the sensitivity is 
still poor after changing all of the vacuum tubes, check 
the voltages at the various tube sockets. Prior to making 
the measurements, the equipment should be operated at 
nominal voltage with all tubes in sockets for a warm-up 
period of at least ten minutes. Refer to tabulation en
titled "Tube Socket Voltages" for the normal values. 

The voltages at the various socket terminals should 
conform to within ±15o/o (approximately) to those 
shown in the "Tube Socket Voltages" table, measured 
with the receiver in normal operative condition with 
antenna disconnected. Due to the change in load when 
one tube is removed, the voltages measured at the tube 

sockets are somewhat higher than the corresponding 
values shown in the tabulation of "Tube Operating 
Voltages and Currents." 

If the voltage at any terminal fails to check with 
value indicated in tables in this secton it is an indica
tion of a faulty connection, circuit components or a short 
circuit which should be located and remedied. If the 
voltages are correct, test the audio amplifier by touching 
the grid of the first audio amplifier tube with the finger. 
If an equal or loud hum is heard in the headphones, the 
audio amplifier is operating satisfactorily. lf no result 
is obtained by touching the grid, check the audio ampli
fier circuits for open or faulty connections . 

c. TRANSMITTER AND RECEIVER RESISTANCE MEASUREMENTS. 

Tube 
Pin No. 

. I I --�-----,.-1 - : -�---1 : 1: 2 I 3 4 I 5 6 
i

7i 8 

--�----- �--�---�------ -�--- -· ·-·----· -- ---···----· --·- �------ �---··--•··-�--· 
(12A6) I 0 I 0 I 00 I 00 I VIOl 

V102 (12A6) 

V103 (12A6) 

Vl04 (1625) 

V105 (1625) 

V106 (1625) 

V107 (1625) 

V201 (12SK7) 

V202 (12SA7) 

V203 (12A6) 

V204 (12SK7) 

V205 (12SK7) 

V206 (12SQ7) 

V207 (12A6) 

o I 

o I 
I 

1 I 

4.3 i 
1 

0 ' 
I 

0 

0 

0 

0 

0 

0 

0 

0 I 

0 00 

0 00 

00 

00 00 

0 0 

0 40,000 

0 38,000 

0 0 

0 0 

220,000 2,200 

0 38,000 

Conditions: All tubes in sockets; cables disconnected. 
Transmitter: Band 1; VOICE; POWER off; MO. 
Receiver: Band 1; MOD.; A VC on; MO. 

Original 

00 

20,000 

20,000 

3,000 

2,600 

1.2 meg. 

50,000 

33,000 

1.2 meg. 

3.5 

140,000 

35,000 

1 meg. 

50,000 00 

100,000 CD 

0 0 

00 43,000 

00 330 

00 330 

200 13,000 

23,500 230 

100,000 00 

220 12,000 

220 47,000 

140,000 250,000 

470,000 00 

0 

0 

1.5 

1.5 

I 
1.5 

1.5 

1.5 

1.5 

1.5 

0 

1,500 

1,500 

38,000 

1.2 meg. 

0 

37,000 

37,000 

0 

330 
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d. TRANSMITTER SOCKET VOLT AGES. 

1625 

VI07 

VI05 

1625 

1 625 

VIOG 

VI04 

1625 

12A6 

VI03 

VI02 

12A6 

CRYSTAL 4 

2 POSITIONS 3 

VIOl 

12AG 

Figure 7-7 Transmitter Tube Layout. 

TYPICAL TRANSMITTER OPERATING VOLT AGES AND CURRENTS. 

i Filament 

Tube Emluion 

I 
Voltage 

- ---------' 
V103 cw 

(12A6) • VOICE 

V104 cw 
(1625). VOICE 

------- -

V105 ' cw 
(1625) VOICE 

--- -

V106 cw 
( 162 5) VOICE 

VJ07 cw 
( 162 5) VOICE 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

() 
12.6 

() 
12.6 

i 

Plate 
Voltage 

·--- ------ --

1.5 12.0 

Me Me 

218 

218 

218 

218 218 

218 218 

218 218 

448 448 

430 430 

448 44.8 

430 430 

0 0 

445 •145 

() () 
-145 445 

Screen 
Voltage� 

- - ----- - -- --

1.5 12.0 

Me Me 
----- --- �--

190 185 
190 185 

- ----- - -

163 163 

163 163 
-----. -

218 218 
218 218 

250 265 
245 255 

250 265 

410 410 

() () 
355 355 

() () 
555 :'>55 

Grid Grid 
Voltage Current 

1.5 12.0 1.5 12.0 
Me Me Me Me 

29 65 
29 65 

36 42 

36 42 
--- - - -

36 28 

36 28 

38 40 1.8 1.7 
41 47 2.0 1.6 

39 40 1.8 1.7 
41 47 () () 

() () 
() () 

() () 
() () 

Cathode 

Voltage 

1.5 12.0 

Me Me 

0 0 

() 0 

21 22 
21 22 

22 25 

22 25 
----------

0 0 

0 0 

0 0 

0 () 

() () 
29 29 

0 () 
29 29 

Cathode 
Current 

1.5 12.0 

Me Me 

17 18 

17 18 

16 24 

16 24 

87 87 

85 85 

87 87 

() () 

() () 
100 100 

() () 
100 100 

N<)TE: Ali voltagt: mca-.urc1llcnt-. \\t'fc made bt:[\veen tuhe prong-; and ground, and with the tina! amplifier loaded to rart:d input. 

A vacuum-tube v•)icrneter w,t.., U"ed fnr all volt::t�:e nn:01..,uremcnh. 
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e. RECEIVER SOCKE T VOLTAGES. 

12SK7 12SK7 12SK7 
V205 V204 Y201 

�;t I r=+,, �\ I CRYSTAL 4 

� I I I II 2 POSITIONS 3 

� --

� --

[Jj� I I 
CAPACITOR 

I 
GANG 

c� 
' 

I \ I 
V206 V207 V202. V203 

12SQ7 12A6 1.2 SA7 12A6 

figure 7-8 Receiver Tube Layout 

TYPICAL RECEIVER OPERATING VOLTAGES. 

Tube Filament Plate 
Voltage Voltage 

1.5 12.0 
Me Me 

V201 
(12SK7) i2.6 215 215 

V202 
(12SA7) 12.6 ': 225 225 

V203 
(12A6) 12.6 i 225 225 

V204 
(12SK7) ! 12.6 I 225 225 

V205 
(12SK7) I 12.6 i 210 210 

V206 
(12SQ7) 12.6 130 130 

V207 
(12A6) 12.6 I 210 210 I 

Control 
Screen I Grid 

Voltage I Voltage I· 1---·- -·-----·· -··---··--
I 1.5 12.0 I 
I Me Me 
! 

i 59 59 

\ 79 79 

I 200 200 

I 60 60 

84 84 

- -

225 225 

I 

1.5 12.0 
Me Me 
- -- -- ---- --- --

- -

-

-34 -- 3 7 

- -

- -

- -

- -

Suppressor 

1.5 
Me 

0 

0 

() 

0 

-

Grid 
Voltage 

12.0 
Me 

----�- - --

0 

0 

() 

0 

-

-

Section VII 

Par. 2e 

Cathode 
Voltage 

1.5 12.0 
I Me Me 

1. 7 5 1. 7 5 

2.0 2.0 

1.6 1.6 

2.15 2.15 

1.0 1.0 

9.8 9.8 

NOTE: All measurements were made with a vacuum-tube voltmeter between tube prongs and ground. The R.F. GAIN and A.F. 
GAIN controls were set for maximum gain, the AVC was off and the MOD.-CW switch was in the '"MOD." rmition. 

Original 7-9 
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3. TYPICAL TRANSMITTER PERFORMANCE 
DATA. 

a. TRANSMITTER POWER INPUT 
REQUIREMENTS. 

I 

I Filament Power Plato Power 

lmlulon 
Volta Amps. 

I 
Volts I Amps. 

-----------------
cw I 12.0 1.6 220 0.030 

I 440 0.186 

V OICE 12.0 2.1 220 0.029 
440 0.188 

__ I -- --
b. TRANSMITTER POWER OUTPUT. 

CW lmlaalon Voice lmlaalon 

-�- -- �-----

450V 400V 450V 400V 
land Frequency 

WGHI wan a waH a watts 

1 --
1 
1 
2 
2 
3 
3 

1.5 Me 32.5 24.0 15.0 12.0 
3.0 Me 30.0 24.0 14.0 11.0 
3.0 Me 28.5 23.5 13.0 10.5 
6.0 Mc 33.5 28.5 

I 
16.0 12.5 

6.0 Me 30.0 25.5 11.0 9 .5 
12.0 Me 32.0 25.5 14.0 11.0 

NOT F.: The above power measurements were made 
using a dul!lmy load consisting of 300 p.pJ in series with 
13 ohms of non-inducti� resistance on 1.5 Me and 100 

p.JJ.f in series with 13 ohms of non-inductive resistance 
on all other frequencies. 

These readings represent the actual power delivered to 
the antenna as measured with an external meter. All 
readings taken at MO. 

I 

c. TRANSMITTER AUDIO-FREQUENCY DATA. 
( 1) AUDIO-FREQUENCY RESPONSE. 

Frequency 90 % Mod. 

200 cps +1 db 
300 cps +1 bd 
400 cps +1 db 

1000 cps 0.00 db 
2000 cps -2 db 
3000 cps -4 db 
5000 cps -7 db 

7-10 

(2) AUDIO INPUT.-0.80 volt for 90o/0 modula-
tion. 

(3) AUDIO DISTORTION.-8.5% rms at 400 cps 
and with 90o/o modulation. 

( 4) NOISE LEVEL.-5 3 db below the lOOo/0 modu
lation level with input at 1000 cps. 

a. RECEIVER POWER INPUT P EQUIREMENTS. 

Filament Power Plato Power 

lmlulon 
Volta Amps. Volta Amps. 

--------------- ---------

cw 12.0 1.15 225 .096 
MOD. 12.0 1.15 225 .095 

I --·--------··- -
4. TYPICAL RECEIVER PERFORMANCE DATA. 

Note 
Except as otherwise stated, all the following re
ceiver data tables were obtained with the A.F. 
GAIN control R220 and the R.F. GAIN control 
R216 in their maximum clockwise positions and 
the A VC off. Placing the MOD.-CW switch 
S203 in the "CW" position automatically 
grounds out the A VC, but when switch S203 
is in the "MOD." position, this grounding is 
accomplished by turning the R.F. GAIN con
trol R216 back slightly from its maximum 
clockwise position until a click is heard. This 
indicates that switch S206 has been closed 
and the A VC grounded out. 

11. RECEIVER POWER INPUT REQUIREMENTS. 

lmlaalon 

cw 
MOD. 

Filament Power Plate Power 
-----

Volta 

12.0 
12.0 

- ----� �---·- - · -
Amps. Volts 

- -
1.15 225 
1.15 22 5 

- · - - -

Ampt. 

.096 

.095 

_j 

Original· 

·� 

') 

.. 

� 
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b. RECEIVER AUDIO-FREQUENCY DATA. 

FrequencY: 

200 cps 

300 cps 

500 cps 

1000 cps 

1500 cps 

(2) SENSITIVITY. 

land 1 -
Freq. cw 

Input 
(Me) (jlY) 

1.5 4.6 

1.9 2 .4 

2.3 2.0 

2.6 1.7 

3.0 1.0 
I 

I 
i 

VOICI I 
Input 
(jlY) 

9.7 

5.3 

4.5 

3.8 

2.2 I 

1 000 Cpo Slg. 
30o/oMod. 

-1.3 db 

-0.3 db 

+0.5 db 

0.0 db 

-0.8 db 

Freq. 

(Me) 

3.0 

3.8 

4.5 

5.2 

6.0 

( 1) OVERALL FREQUENCY RESPONSE. 

I Frequency I - ------- -----------
2000 cps 

2500 cps 

3000 cps 

4000 cps 

land 2 I 
I 

I cw VOICI Freq. 
Input Input 
(jlY) (�o�v) (Me) 

2.7 5.6 6.0 

1.4 3.0 7.5 

1.0 
I 
! 

1.5 9.0 

0.8 1.5 10.5 

0.5 0.7 12.0 

1 000 Cps Slg. 
3oc,{,Mod. 

-1.8 db 

-2.8 db 

-4.5 db 

-8.0 db 

land 3 

�------
cw VOICI 

Input Input 
(,.v) (jlY) 

1.8 3.9 

1.3 2 .8 

1.0 1.9 

0.8 1.7 

0.5 1.1 

NOTE: The above measurements were made with the OSCILLATOR SELECTOR switch S202 ir the "MO" position and with a 
6-milliwatt output to a 500-ohm load. 

(3) SELECTIVITY. 

Ratio 

I I 
2 

1'0 
100 

1000 
10,000 

land Width 

6.12 Kc 
11.30 Kc 
19.00 Kc 
29.58 Kc 
45.00 Kc 

NOTE: The above measurements were taken with the 

receiver tuned to 1.5 Me, the MOD.-CW switch in the 

"'MOD." position, and the OSCILLATOR SELECTOR 

at"MO"' 

Original 

(4) IMAGE RATIO. 

land 1 land 2 

Freq. Ratio Freq. Ratio 
(Me) (db) (Me) (db) ------------------
1.5 66.6 3.0 65.5 

2.3 59.0 4.5 58.0 

3.0 55.9 6.0 52.0 

land 3 

...•. I ·-:_;__ (Me) (db) -----
6.0 1 51.4 

9.0 i 44.4 

12.0 I 2 8.0 

7-11 
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(5) AVC CHARACfERISTICS. 

I Tolar• 

Froq. Input Output Input Output Chango a nee 

(Me) (j.<Y) (db) (j.<Y) (db) (db) (db) 
------ ------

2.3 100,000 +20 1,000 +14.3 -5.7 -6.0 

4.5 100,000 + 20 1,000 +15.2 -4.8 -6.0 

9.0 100,000 +20 1 1,000 + 15.0 -5.0 -6.0 
I 

NOTE: The -audio input is 30% modulated at 400 cps. 

The A.F. GAIN control is set for +20 db output with 

100,000 �o<v input. 

( 6) DISTORTION AND POWER OUTPUT. 

Power Output 

Distortion 
db WaHs 

-19.2 0.500 6.0% 
-22.4 1.000 7.0% 

-24.0 1.500 8.0% 

NOTE: The audio input is 30% modulated at 400 cps. 

5. RESISTANCE MEASUREMENTS FROM CABLE CONNECTOR PLUG TERMINALS TO GROUND. 

TransmiHer Receiver Unit 

1 ·� Remote-Control 

Pin No. I Conn. P101. Conn. P201 Conn. P601 

------ -
1 oo oo ro 

2 00 39,000 00 

3 00 34,000 00 

4 75 00 00 

5 0 2 00 

6 00 0
1 

00 

7 00 00 I o 8 1270 / 00 J Min. 25 R601 
�ax. 500 

___ _ 

Pin No. 

Remote-Control 
Unit 

Conn. P601 I �:�::��;� I c:::��:�� I 
l--

9
-,· ---

:
--------

78
-

� oo I 
10 00 00 

11 00 00 

12 
13 
14 
15 
16 

co 

1.4 

0 
53 

Conditions: Tubes in sockets; all POWER switches in "OFF" positions. 
Transmitter: MO; VOICE; Band 1. 
Receiver: MO; MOD.; Band 1; A VC on. 

6. TYPICAL TCS POWER INPUT REQUIREMENTS. 

Power Unit by 1 -20309 
Navy Type !\:umber 

1-;-15 /230v-a-:-Input Voltcrge 

��--------------, 
Ccnditions 
CW- Key open-
Receiver ON 150w 

CW-Key closed-
Receiver ON 234w 

VOICE-Key open-
Receiver ON . . . . . . . . . . ' . 150w 

V OICE--90% Modulation-
Receiver ON ..... 243w 

.Transmitter OFF 
Receiver ON . . . . . . . . . . . 89w 

7-12 

-211330 I -2111330 

------

-

-

�

�

-

-

12/24clc 12/24de 

-- ------

l08w 359w 

485w 414w 

110w 352w 

205w 445w 

58w 175w 

-211100 I -21827-A -21881-B 

------ ,- - ----- --- ------ ---
115v de 230v de 12v de 

------- --
----·�--

--- - - -

288w 275w 108w 

391w 385w 185w 

288w 275w 110w 

205w 385w 205w 

58w 140w 58w 

Original 

·� 
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INDUCTANCE: I MH. 
MAX. CURRENT: 300 MA. 
D. C. RESISTANCE: 10 OHMS 

NO. OF SECTIONS: 3 
IMPREGNATION : LOW LOSS 
INDUCTANCE L IMITS: :t 10°/o 

HIGH FREQUENCY RADIO 
FREQUENCY CHOICE MULT
IPLE-PI, DUO-LAT ERAL 
WOUND ON CERAM IC FORM. 
WIRE LEAD TERM INAL S 
FROM MOULDED END CAPS. 

190 TURNS No. 32 
SSE PER PI 

figure 7-J 0 Radio-Frequency Choke Coil (LJ 02, LJ 09, L207, L2 J 0 J 1 L2 J 021 L230 J 1 L23021. 

-.-=-
,<I 

0 
rt)jCD 

j_ 

CERAMIC FORM 

1..11. ----- -
16 

I� 16 

Final-Amplifier Plate Choke Coil (LJ 101. 
High-Voltage Noise Filter Inductor (L4021. 
Low-Voltage Noise Filter Inductor (L4041. 
Filament Noise Filter Reactor (L28031. 
Low-Voltage Noise Filter Reactor (L2804J. 

7-14 

Figure 7-J J 

t� 
0 -1(\j\ \\�: 

j __ 

I 
INDUCTANCE: I. MH. 
MAX. CURRENT: 300 MA. 

D.C.RESISTANCE: 10 OHMS 

DIST
'

D. CAPACI TY: 1.5ppf_. MAX. 

NO. OF SECTIONS: 3 
IMPREGNATION: LOW LOSS 

INDUCTANCE: ± 10% 
MULTIP LE PI DUO L ATERAL WOUND. 

190 TURNS No. 32 
SSE PER PI 

Original 

'� 

) 
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I ;.--

·� l 
I Ill' 111 · l 

v- t;..-; v-: v- I� 

K �-
� r 

' r 
=l 

� 111111111111111 I II I II t: 

j 
I 
I 
I 
6 

Co11 

LlO) 

Ll04 

L105 

I 
I 
I 
5 

W1re 

1111 .. , 
Copper 

-· 
Copper 

l!naa, 
c.,pper 

Gouge 

28 

28 

28 

I 
I 
I 

4 

Part 
No. 

WI-1015 

WI-1015 

WI-1015 

I 
I 
I 
3 

Approx. 
No. or 
'!'Urn• 

2)-1/1> 

9-1/2 

24-1/2 

Type or 
Wind in� 

Single 
Layer 

Single 
lb.yer 

Single 
Loyer 

I 
I 
I 
2 

Row 
A 

I 
'T 

I 
WINDING DATA 

Row Row Row 
B c D 

Stop Start 
Hole 5 Hole 2 

Stop Start 
Hole I. Bole) 

Stop Ste:-t 
H..,le 5 Hole2 

DUt 
L c 

7.45 2.16 
�b ��· 
1.92 1.�3 
� ��f 

7.8) 1.66 
�b ""f 

Q Freo. 
U9 J.O Mo 
169 6.o Me 

104 6.0 Pfc 
14� 12.0 P!e 

115 ]3.0 J"!e 
169 t.o �· 

Cap. Remvka 

136 
·�' 
138 At b-1/8 turns 
�r I!Jkip 2 gt'OOY8G for 

one turn only, then 
a.t 7�1/8 turns skip 
a1 ternatR p;rooTee rot 
reutnlng .3-1/2 turns 

1;1 
uur 

figure 7-J2 Transmitter Oscillator Plate Inductor 3.0-6.0 Me ILJ03J. 
Transmitter Doubler Plate Inductor 6.0-J 2.0 Me (LJ 041 ). 
Transmitter Suffer Plate Inductor 3.0-6.0 Me (LJ 05). 

i 

� ��==--:---�--�����-\�===��f -ROW AI 

9 � 
I 
Ill I 

I I 
I I 
I I 
I I 
6 5 

APf'ROit. 

WIRE GAUGE PART NO. NO. Of 
TURIIIS 

[•Alii� lUD 28 Wl-1015 4i COPP· •• 

Original 

� � 
I I 
I I 
I I 
I I 

I 
I I 
I I 
I I 

4 3 
WINDING DATA 

TYPE OF ROW ROW ROW 
WINDING A 8 c 

SINGLE STOP 
LAYER H0Ll5 

0 "' ,._ 

��-I 

� ... "':: 
I . :1 I I 
I I 

' 

I 
I 
2 

ROW OIST. 
L 0 c 

�t� 33,0° 2. 0 
�H. NUf. 

0 FREQ. CAP. 

91 1.5MC 91 
113 3.0MC Mf\fF.. 

I 
figurct 7-13 Transmitter Suffer Plate Inductor J.S-3.0 Me (LJ06J. 

7-15 
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T JR.\S 1\JU�BERED IN RESPEC'�" � iO THI:3 ENJ OF COIL 

··, 

r--1 i 

n 
JJ 

...___ i-l l. 

WIRE GAUGE 

BAllE 
TINNED IS 
COPPER 

7·16 

TAP AT 
' 

--[-------- l=c b---� @ I 

PART NO. 
�---"-

Wl-5009 
I 

?" 
d 

l!: 
<I 
6 
� 

�' j II � __ _ 

' 
I 1" 

2-4 

ROTOR 

y 
i \ 
\ 

WINDING DATA 

APPRO X TYPE OF NO or L 01 ST. C 
TURNS WINDING 

45 SINGLE 
LA 'fER 

TAP AT APPROX 

15-1! TURNS 

WINDING DATA 

APPROX TYPE OF OIST 

0 ·)· '..J _,, 

GAP: WIRE NO OF WINDING L c Q FREO TURNS 

STATOR 18 ENilM. 24 SINGLE 200 4350 K(; 50)J)Jf 
COPPER LAYER 230 3130 t<C IOO)J)Jf 

� 
,__ 

0 FREQ CAP 

I 

ROTOR '*�p).NEARM 5 SINGLE 
LAYER L..__ 

Figure 7- I 4 Variometer (LJ 07!. 

Figure 7- I 5 

Antenna-Loading Inductor (L I 081. 

Original � 
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5 
I 

I 

I 

-f 
� t---

� 
� 

Coll 

L20l 

1:.202 

L204 

L205 

L208 

L209 

4 
I 
I 
I 
I 

� 

Wtre 

Enem.. 
Copper 

o.s.c. 
En8JIL. 
Conoor 
Enem, 
Copper 

o.s.c. 
Kn8111. 
Copper 

Enam. 
Copp·er 

EnWD.. 
.coppor 

.!nAm. 
copper 

i!:nam.. 
Copper 

t'--

Gauge 

28 

32 

28 

)2 

28 

28 

28 

28 

3 
I 
I 
I 
I 

2 
I 
I 
I 
I 

I 

I� 

.� 
8 

Pl'lrt Approx 
No. No. ot 

Turns 

Wl-1015 8-1/2 

Wi-102? 2-1/2 

WI-1015 23 

WI-1027 2-l/2 

'JI-1015 9 
Tap 
at 
2nd 
Turn 

11!-1015 24 
T•p 
At 
6th 
Turn 

WI-1015 8 
T•p 
et 
2Dd 
Turn 

11!-1015 21 
Tap 
at 
4th 
Turn 

!'-

Typ& or 
Wind in 

Single 
layer 

Inter· 
wound 

31ngle 
Layer 

Inter-
wound 

Single 
Layer 

Single 
Layer 

Single 
Lftycr 

Sinfl& 
Layer 

Receiver Antenna Inductor 6.0- J 2.0 Me CL20 I J. 
Receiver Antenna Inductor 3.0-6.0 Me CL2021. 
Receiver Converter Inductor 6.0-12.0 Me CL2041. 

Original 

NAVSHIPS 900,705 Section VII 
Par. 7 

I 

=tl �-Jl•o 
';;:;:!� -ROW D � 

�-

WINDING DATA 

Row Row 
A 8 

Topped 
Hole 2 
Stop 
Hole3 

StBrt 
Rolel 
Tap 
Hole2 
Stop 
Role 4 

Tepet 
Hole 3 
Stop 
Hols 4 

Tep et 
Role 2 
Stop 
Holll 4 

figure 7-16 

l7 

Row Row tHat. 
c D L c 0 

·-·� Stop Ste rt 1.86 102 6.0 Me 389 
Role J Hole2 IJb "t 144 12.0 M 95 

10�0 
cpa 

Stop Sta rt 
Hole 2 Hole 2 

Start ?.34 11? ).0 Me 385 
Hole2 1Jh at 165 6.0 Me 93.5 
Stop 1000 
Hole5 cpa 

Stop Start 
Hole 2 Hole 2 

Start 1.85 97 6,0 Me 3RO 
Hole2,�.h at 137 12.0 Me 92.5 

l.OOO 
icps 

· -· 

7,84 117 3.0 l'e 370 
1.1h et 165 6,0 "• 90 
1000 
cps 

St,rt 1.65 96 f..,O l1c 451.4 
Hole) 1.1h et 134 12.01'c 110,6 

1000 
cps 

3t�trt 6.44 119 3.0 Me 443 
Hole2 1-1b. et 160 6.0 Me 10A.4 

1000 
cps 

Receiver Converter Inductor 3.0-6.0 Me {L205J. 
Receiver Oscillator Inductor 6.0-12.0 Mc.CL2081. 
Receiver Oscillator Inductor 3.0-6.0 Me CL2091. 

7-17 
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9 
I 
I 
I 

� � 

I� 8 

� 
--------------
9 9 � I I 

I I I 
I I I I 

I I 
I 

I I 
I 

i I I 

�------I 9 1111 
I I 
I I 
I I 
I 

I 

i I 

!'. x:.'\. /r 1 '' / 1--··· -

6 5 4 3 2 I I ,TtiO DIA. 
WINDING DATA 

Part Approx 

Cap ..I 
Coil tlire Gauge No, No. or Type or Row Row Row Row Diet 

Turn a lllndlng A B c D L c Q. Freq 
L20J E:aea 28 111-lOl� 47 Sins:le !st.rt. J0.7 92 1.5 Me J85 

Copper LAyer Role� �hat 116 3,0 Ke 94.5 
Stop 1000 
Hole cpa 

Dbl. J2 WI-1027 �-1/2 later- Stop Start 
SUit WOWld Hole2 Hole2 
-
copper 

1.2o6 b .. 2 8  111-lOl� 46 Siqla Top li>:t. St.e:rt. Jl,J 9J 1.5 l'fe J70 
Coppe-.. Tap at. Layer 2 RC>j.e2 IJ.h at 117 J,O l'!c 90 

8th Stop 1000 
Turn Hole 4 cpa 

L2l0 !D .. 28 1/I-1015 J6 Single Top Start 22.3 92 l.� l1c 454 
COpper Tap at Layer Hole 2 Hole2 IJ.b at 110 J,O lfc 129 

8tJ> Stop 1000 
Turn Hole 4 cpa 

Figure 7-17 

Receiver Antenna Inductor J .5-3.0 Me (L2031. Receiver Converter Inductor J .5-3.0 Me (L2061. 

Receiver Oscillator Inductor l.5-3.0 Me ll2l 01. 

""" 

\ I I I I I 
' 

I � 

]fj_rT 
!!ll!i -1� 

_ _  l-

TYP£ • RA"O FREQUENCY 

8 
L
l 

I f J l 
INDUCTANCE: 0.022M H. ±20%, AT 1000 CYCLES� I 

8 � 
Figure 7-JB 0. C. RESI ST ANCE: 0.020 OHMS ± 20%. 

WIRE SIZE: :II< 12 ENAMELED COPPER. 

NUMBER OF TURNS: 55 

Noise Filter for Primary of High-Voltage Dynamotor (L40ll. 
Noise Filter for Primary of Low-Voltage Dynamotor CL4051. 
Filament Voltage Filter Inductor (L21 04, 12304). 

WINDING: PIE WOUND Filament Noise Filter Reactor (!28021. 
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NOTE: TOTAL 58 TURNS- LEAVE 2 GROOVES VACANT 

BETWEEN 13 T AND 9 T COIL AND I GROOVE 

VACANT BE TWEEN EACH OF THE OTHER COILS. 

START WIND ING 3rd GROOVE FROM EACH END. 

, 

I 

I �-�--1111' 

REMOVE INSULATION AND TIN 

FOR SOLDER TERMINALS. 

Figure 7- J9 Antenna Loading Coil Inductor ll70JJ. 
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2p ' • ' 

!Ib4 
4 

GNO. SHIELD 

6 
R 
c-3 

NARROW BAND TRANSFORMER 

This tra:1sforn1er appears 1n receivers 
of the following types and serial numbers: 

Type CKP-46159-A; all sets bearing 
serial number� up to No. 299. 

Type CIH-4til59-A; all sets bearing 
serial numbers up to No. 3199. 

Cl ,.----, I r---1 "3 APPROX. DIM. 
A - 3/32 

B - 1/16 

c -27/32 

D -13/16 I I 
�o..J I I I 

!I 2 4 6 3 

D ATA 

Cl - 48 MMFD. EFF, 

C2 - 50 MMFD. SILVER MICA 

C3 - 48 HMFD. EFF, 

C4 - 50 MMFD. SILVER MICA 

D.C. RESIST, Ill OHMS 

1-2 11 OHMS D.C. 

3-4 11 " " 

3-6 3 " .. 

TYPE : INTERSTAGE 

FREQUENCY : 455 Kc 

WIDE RAND TRANSFORMER 

This transformer appears in receivers 
of the following types and serial numbers: 

Type CKP-46159-A: all sets bearing 
serial numbers higher than No. 300. 

Type CJll-46159-A; all sets bearing 
serial numbers higher than No. 3200. 

,._ 
"' 

� 
r 

�-�;� 
L/1000 cps 

WDG. TUHNS WIRE CAM GEARS ( )l.h) Q./455Kc 

A 271 36S NE .125" 34-23 1200.:_40 57+4 

B �56+36 36SNE .125" 3 4-2 3 1400.:_45 57+4 

MUTUAL: ,12+3 

DATA 

Cl - 5-55 Ml-IFD 

C2 - 50 MHFD !J% SILVER MICA 

C 3 - 5-55 MMFD 

C4 - 50 MHFD !� SILVER MICA 

Figure 7-20 1-F Transformer, lnlerslage IZ20J, Z202J. 
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ffcf=: 
lit_ c-� 

G.No-:-s"Hi"ECo 

NA RROW BAND TRANSFORMER 

This transformer appears in receivers 
of the following typ�s and serial n�mbers: 

Type CKP-46159-A; all sets bearing 
serial numbers up to No. 299, 

Type CIH-46159-A; all sets bearing 
serial numbers up to �o. 3199. 

s 2 

Cl 

C2 

CJ 

C4 

1-2 

J-4 

3-6 

-

-

-

-

C3 
APPROX. DIM. 

4 6 3 

DATA 

-18 MMFD. EFF. 

A - 3/32 

B - I I 16 

c -27/32 

D -13/16 

50 HMFD. SILVER MICA 

48 MMFD. EFF. 

50 MMFD. SILV£fi MICA 

D.C. RESIST. IN OHMS 

11 OHMS D.C. 

11 n • 

7.3 .. • 

TYPE DIODE 

FREQUENCY : 455 Kc 

WIDE BAND TRANSFORMER 

This transformer appears in· receivers 
of the following types and serial numbers: 

Type CKP-46159-A; all sets bearing 
serial numbers higher than No� 300, 

Type CIH-46159-A; all sets bearing 
serial numbers higher than No, 3200, 

WDG 

A 

B 

t-�'* ti ·1 
�r 

1 
1-.u-1 32 

L/1000 cps 
TURNS WIRE CAM GEARS ( 1lh ) 

271 36SNE ,125" 34-23 1200+40 

136+15€ 36SNE ,125" 34-23 1400+45 -

MUTU.\L: 45+3 

DATA 

Cl - 5-55 HMFD 

14/455Kc 

57+4 

57+4 -

C2 - 50 MMFD �3% SILVER MICA 

C3 -

C4 -
L............., ____________ 

5-55 HMFD 

50 MHFD �� SILVER MICA 
------ � -� 

Figure 7-21 1-F Transformer, Diode IZ2031. 

Original 7-21 
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l _____ c+3 

GND. SHIELD 

C+ C- B+ P 

tt-7-40 LITZ 

COILS WOUND 
IN SAME OIREC· 
TION. 

NAVSHIPS 900,705. ·Corrective Maintenance 

TYPE : B. F. 0. 

FREQUENCY : 455 Kc 

DATA 

Cl 3-30 NHFD 

C2 48 HMFD EFF. 

C3 1000 MMFD SILVER MICA 

D.C. RESIST. IN OHMS 

1-2 2.6 OHMS 

3-4 2.0 OHMS 

Figure 7-22 B.F.O. Transformer IZ204J. 

7-22 Original 
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2 

2 

j-3i--j 

GJ
-1 (\J 

_L 
2334 T 

n 31 ENAMEL 

IND.-8HY+20-0'7. 

MAX. VOLTS� 500 DC 

MAX. CURRENT -0.1 AMP 
DC RES.-161 OHMS 

LV Ripple-Filler Reactor L403 

r-3tl 

Dr -I� 
(\J 2195T 

__l :t:t 28 ENAMEL 

IND.-6HY +20-0"7. 
MAX. VOLTS-500 DC 

MAX. CURRENT-0.15 AMP 
DC RES.-71.9 "OHMS 

LV Filler Reactor L2J03, L2303 

�� 
2104T 

*1- 28 EN. 

(f �� 
ol o �j�-�N 

� j_ 
I I I r--3i __ , 

IND.-6 HY+20-07. 
MAX. VOLTS- 500 DC. 

MAX. CURRENT-0.15 AMP. 
D.C. RES.- 100 OHMS 

LV Input filter Reactor L2202, L2203 

:�� 
1664T 

*1-24 EN. 

B
T 
-IN 

(\J 
I 

__ L 

�-4�- --� 

IND.- 4 HY + 2 0-07. 

MAX. VOLTS- 500 D.C. 
MAX. CURRENT- 0.3 AMP 

D.C. RES.-40 OHMS 

HV Output Filler Reactor L2204 

... :�IE:"" 
I 

240T II 9922T CT 
at 32 EN. it 4 2 tN. 

:J GJ: (\J 
� 

f-.-4!� 

l==zi=j 
Microphone Transformer TJ 0 J 

Original 

2538T 

#26 EN • 

IND.- 12 TO 4 HY 
MAX. VOLTS-500 D.C. 

MAX. CURRENT- 0.3 AMP. '"' :311[: '" 
e�o/UoT 6 1702T 

M-33 EN. .. 33 EN. 

HV lnp11l Filter Reactor L220J 

Modulation Transformer TJ02 

Figure 7-23 Additional Reactors and Transformers 
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r� 
2" 

16 
_,..----- 494 T I 

I 

3 

PAl. :JIJE: SEC. 

I 
1610/1430T 6 864T CT 

tt3& EN. **- 33 EN. 

I 2 3 
§§§ 

§ § § Ui .. 4 ' 6 

'B r-·4 
#2 e�N. 1: 791 T SEC I 

489T 1 � ::ff"22EN . .. 2 4 E N.1 : t___________ 5 
PRI I [- -- 6 60 T C T 

I 
I 2--20EN. II 7 1N PARALLEL 
: SEC 2 

'o
� 8� I jl • 20 60 

• 

• 10 'o 

,-
'"" 
N 

L 

Output Transformer T201 

t- 2 � I 02
_

1 

·:JI[:" I -
BOOT t:t 31 EN. tt ��

T
�N. .3 4 

Speaker Transformer T60J 

4ioa�T I:\E�o�pcr IJil 

'# 27EN I .... 31 EN, 
2 I 5 

454T I 

#24EN. 1 

I : 6 

PRI SEC 

LV Plate Power Transformer T220J 

' 

' 

I 
'"'" 
N 

_l 

+ ---8 

Fil. and Relay Power Trans. T2203 

24ig 1:1�.6.,� CT -#21Ei. 
: #27E

�
N. 

244T I •teEN. 1 
I 

·+ 
6 

PRI SEC 

'J 02 

<!> 01 06 

HV Plate Power Transformer T2202 

60�g�T 1:1�8�CT 
:#JOE� : W13 ;c £. 

590T I 
..-z lEN. 1 

I � 6 
PR1 SEC 

r 

3 � 

. o' G4 

• 02 o' 
01 06 

HV Rect fil. Power Trans. T2204 

Figure 7-23 Additional Reactors and Transformers lCont'dJ 

8. CERAMIC INSULATORS. 
E-103 

�TAP0-32. 
w 80THENOS 

Iii 

n;-

rn
.

i 

..,I .. I::::" � .  

� =t 
�t� 

E-J04 

E-203 

J
TAP 6�32 m M, ..... 

l�� ..L_GtJ' 8 

"'if! • •  -, 
r= .. � .. � 

� f> _j_ 

E-108 

8 
" 
R 

~ 
.. , LocATING KEY 

�R. -
32 0. HOLE 

<;. 

1 

---...-
-v 
..; 
I 

_l_ 

�, ..,., 
(\j 
i 

__L 

Navy Type No. 61503 
Material: Porcelain 

Navy Type No. 6J4J5 
Material: Low Lou Ceramic 

Material: Low Lou Ceramic 
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t. ALIGNMENT. 

The transmitter and receiver units have been properly 
aligned at the factory and should not require readjust
ment unless the unit has been damaged or tampered with. 
If the equipment fails to function properly, realignment 
should be tried only as a last resort and then only if the 
misalignment seriously impairs the operating perform
ance of the units. The alignment procedure must be fol
lowed in detail and it is recommended that only 
experienced personnel be allowed to make these adjust
ments . 

10. TRANSMITTER ALIGNMENT. 

Improper alignment of the transmitter is indicated by a 
low power output, by distortion of the signal and by 
inaccurate dial calibration, especially at the high fre
quency 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 follows: 

a. Shut off all power by placing switches S107, S205 
and S603 in the "OFF" positions. 

R 126 Rl23 c 113 

b. Disconnect the power cable from the transmitter 
and remove this unit from its cabinet. 

c. Place the transmitter on a fiat surface with the front 
panel facing upward. In this position the interlock switch 
S106 is held in the closed position, mak.ing it possible to 
apply plate power to the tubes. Reconnect the power 
cable. 

d. Place EMISSION switch S 105 in the "CW" posi· 
tion. Either the "VOICE" or "CW" position may be 
used, but the latter is preferable because it causes both 
power amplifier tubes to operate and thus results in a 
grid current large enough to give a good indication of 
proper circuit alignment. 

e. Set the OSCILLATOR SELECTOR switch S104 
in the "MO" position. 

f. Rotate BAND SWITCH Sl01-S102 to position 1 
(1.5 to 3 Me) and rotate the TUNING control ClOl un
til the dial indicates 3.0 Me. 

g. Take out the screw that holds the grounding lug 
connecting the final-amplifier grid resistors R107 and 
Rll2 to the chassis, detach this lug irom the chassis
grounding post, and insert the direct-current milliam
meter between the junction of the resistors and the chas· 
sis. (see figure 7-24) 

KI03 �106 EI03 

figure 7-24 Open Bottom View of Transmitter 

Original 7-25 
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h. Place switches S107 and S205 in the "ON" position 
and, inserting the key plug into Jt01, close the shorting 
switch on the key. (If switch 5105 has been placed in the 
"VOICE" position; insert the microphone plug and hold 
down the "press-to-talk" button.) 

i. While checking the frequency of the output with the 
lrequency meter, adjust the trimmer capacitor C102, until 
the oscillator frequency is exactly 3.0 Me. ' 

WARNING 

When tightening the holding nut of C102, be 
careful that it does not touch the sides of the 
metal housing. This also applies to the holding 
nut of C107. 

j. Rotate the TUNING control Cl01 until the dial 
indicates 1.5 Me and adjust the inductance trimmer with
in inductor 1101, until the frequency of the oscillator 
output is exactly 1.5 Me. (Refer to figure 7-24 for the 
lot·atiou of the •apa<itau•e a11d h1ducta1J<e trimmers.) 

k. Repeat steps i and j until no further adjustment of 
the inductance or capacitance is required. 

The above procedure complete� the alignment of the 
oscillator grid circuit and no further adjustment of these 
trimmers should be necessary. 

I. Rotate the TUNING control to 1.5 Me (if it is not 
already there) and adjust the trimmer within inductor 
1106 for maximum final-amplifier grid current, as indi
cated on the direct-current milliammeter. 

m. Rotate the BAND SWITCH to position 2 (3 to 6 
Me). 

11. Rotate the TUNING control to 3.0 Me and adjust 
the inductance trimmer in 1105 for maximum final
amplifier grid current. 

o. Rotate the BAND SWITCH to position 3 (6 to 12 
Me) and rotate the TUNING control to 12.0 Me. 

p. Adjust the capacitance trimmer C107 for maximum 
final-amplifier grid current. 

'I· Rotate the TUNING control to 6.0 Me and adjust 
the trimmers within inductors 1103 and 1104 for maxi
mum final-amplifier grid current. 

r. Repeat steps o, p and q until no further adjustment 
of the trimmers will increase the final-amplifier grid 
current. 

The above procedure completes the alignment of the 
transmitter but before the meter is removed. from the 
final-amplifier grid circuit, a careful check should be 
made of the excitation on all bands. The meter reading 
for CW operation should be between 3.0 rna and 5.0 rna 
and should be nearly uniform over the entire band. (For 
VOICE operation, the values wiJI be about half as 
much.) Any variations should be in the form of a 
smooth curve as the TUNING control is rotated over the 
range of any on� band. If any sharp dips are noticed, the 
alignment procedure should be repeated. 

7-26 

After realignment, the power should be shut off, the 
direct-current milliammeter remdved, and the grounding 
lug to which the final-amplifier grid resistors R107 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. 

11. RECEIVER ALIGNMENT. 

Like the transmitter, the receiver should not be re· 
aligned until all other trouble-shooting methods have 
been tried and even then only if the misalignment seri
ously impairs the operation of the set. A serious mis
alignment may manifest itself by a loss of sensitivity, low 
power output and excessive distortion. (It should be kept 
in mind, however, that a defective tube may show these 
same symptoms.) 

In case realignment is definitely required, there is 
needed 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 receiver output, 
and suitable !crewdrivers, wrenches, etc. 

a. INTERMEDIATE-FREQUENCY ALIGNMENT. 

Most cases of misalignment occur in the intermediate
frequency transformers (Z201, Z202 and Z203) and 
these should be realigned first. 

( 1) Remove power from the receiver by placing 
POWER switch S205 in the "OFF" position. Disconnect 
the power cable from the receiver. 

(2) Remove the receiver from its cabinet and place 
upright on the work bench. Reconnect the power cable. 

( 3) Connect the audio-output meter to the receiver
output circuit by attaching one lead of the meter to ter
minal 9 of the POWER CONNECTOR P201 and the 
other lead to ground. 

(4) Place the MOD.-CW switch S203 in the 
"MOD." position. 

( 5) Turn off the automatic volume control by a 
slight counter-clockwise rotation of the R.F. GAIN con
trol R216 from its maximum clockwise position. Rotate 
this control only until a dick is heard (indicating the 
throwing of the AVC switch S206) and leave the con· 
trol in this position. Fully advance the A.F. GAIN con· 
trol R220. 

(6) Connect the signal-generator output across the 
control grid of the converter tube V202 (Terminal No.8 
of X202) and ground. No dummy antenna should be 
used. Set the signal generator to feed a 455-Kc signal, 
30o/0 modulated at 400 cycles, into the convener tube. 

(7) Place POWER switch 5205 in the "ON" posi
tion and adjust all i-f transformer trimmers for maxi· 
mum output as indicated by the audio-output meter (re· 
fer to figure 7-2.5). 

Original 
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T201 X209 X206 

E201 

figure 7-25 . Open Top View of Receiver 

WARNING 
The trimmer of Z204 (BFO) and the primary 
trimmers of Z201, Z202 and Z203 are "hot," 
that is, connected to the high-voltage lead. Any 
adjustment of these trimmers should be made 
with an insulated screwdriver to avoid r..ceiving 
an unpleasant shock and care should be taken to 
avoid grounding them. 

While the above procedure usually will be sufficient to 
align the i-f transf9rmers, a more serious misalignment 
may require that each i-f stage be aligned separately. This 
may be accomplished as .follows: 

( 8) Connect the output of the signal generator 
directly to the grid of the second i-f amplifier tube V205 
(Terminal No. 4 of X205) and adjust the trimmers of i-f 
transformer Z203 until the audio-output meter reads a 
maximum. 

( 9) Connect the output of the signal generator 
directly to the grid of the first i-f amplifier tube V204 
(Terminal No. 4 of X204) and adjust the trimmers of 
i-f transformers Z202 for maximum output. 

( 10) Connect the output of the signal generator to 
the control grid of the converter tube V202 (Terminal 
No. 8 of X202) and adjust the trimmers of i-f trans
former Z201 for maximum output. 

( 11 ) With the output of the signal generator still 

Original 

on the control grid of V202 readjust the trimmers of 
Z202 and Z203 for maximum output. 

b. RADIO-FREQUENCY ALIGNMENT. 
It is possible that even after the intermediate-frequency 

transformers have been aligned, the receiver may still fail 
to function properly. This would tend to indicate that the 
radio-frequency stage requires realignment. If skilled 
personnel and adequate equipment is available, an over
all sensitivity test might be made to check the radio-fre
quency stage. 

The equipment required is a signal generator whose 
output can be calibrated in microvolts, a means of meas
uring the receiver output in milliwatts and a dummy 
antenna consisting of a 10-ohm non-inductive resistor in 
series with a tOO-micro-microfarad capacitor. Connect the 
dummy antenna between the output lead of the signal 
generator and the receiver ANTENNA terminal E201. 
Various r-f signals (30% modulated at 400 cps) within 
the frequency range of the equipment should be fed into 
the receiver, and the receiver itself should be accurately 
tuned to each such signal. For an audio output of 6 milli
watts, the signal input should be less than 15 microvolts 
at all frequencies within the range of the equipment. If 
more than this signal input is required to give a 6-milli
watt output, the sensitivity of the receiver should be 
considered unsatisfactory and realignment of the radio
frequency stage indicated. 

7-27 
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( 1 ) Repeat steps ( 1 ) to ( 5) inclusive of the inter· 
mediate-frequency alignment procedure and place the 
OSCILLATOR SELECTOR switch S202 in the "MO" 
position. 

(2) Connect the dummy antenna specified (10-ohm 
non-inductive resistor in series with the tOO-micro-micro
farad capacitor) between output lead of the signal gen
erator and receiver ANTENNA terminal E20l. 

( 3) 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 C202, C203, C204, 
C207, C208, C209, C213, C215, and C217. (See figure 
7-26.) 

tion. 
(4) Place POWER switch S205 in the "ON" posi-

WARNING 

Capacitance trimmers C207, C208 and C209 are 
"hot", that is, connected to the high-voltage 
lead. Any adjustments of these trimmers should 

be made lVith a screwdriver constructed of bake
lite, fibre, wood, or any other suitable insulating 
material to avoid unpleasant shock and to pre
vent grounding to the front panel. 

(5) Set BAND SWITCH S201 at position "1" and 
adjust the receiver TUNING control C201 to 1.5 Me. 
Set the signal generator for an output on 1.5 Me and 
adjust the inductance trimmers within inductors L203, 
L206 and L210 for a maximum reading on the audio
output meter. 

(6) Rotate the TUNING control until the dial in
dicates 3.0 Me and adjust the signal generator to give 
output on 3.0 Me. Adjust the capacitance trimmers C204, 
C209 and C217 for maximum output. 

( 7) Repeat steps ( 5) and ( 6) until no further ad
justment of these trimmers will increase the output. 

· 

(8) Set the BAND SWITCH at position "2" and 
adjust the TUNING control until the dial indicates 3.0 
Me. Set the signal generator for an output on 3.0 Me 
and adjust the inductanc.� trimmers within inductors 
L202, L205 and L209 for maximum output. 

�·' L210 

Figure 7-26 Receiver Front Panel with Chart Removed Showing Trimmers 
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Par. 11b-11c 
(9) Rotate the TUNING control to 6.0 Me and ad

just the signal generator for output on 6.0 Me. Adjust 
the capacitance trimmers C203, C208 and C21 � for max
imum output. 

( 10) Repeat steps (8) and (9) until no further ad
justment of the trimmers will increase the output. 

( 1 1) Rotate the BAND SWITCH to position "3" 
and adjust the TUNING control to 6.0 Me. Set the s;g. 
nal generator for 6.0 Me and adjust the inductance 
trimmers within inductors 1201, 1204 and 1208 for 
maximum output . 

(12) Rotate the TUNING control to 12.0 Me and 
adjust the signal generator for 12.0 Me. Adjust the trim
ming capacitors C202, C207 and C213 for maximum out
put. 

( 13) Repeat steps ( 1 1) and ( 12) until no further 
adjustment of the trimmers will increase the output. 

(14) When all trimming adjustments have been 
completed, rotate the TUNING control to the midpoint 
of each band and check the calibration and sensitivity of 
the receiver. If the sensitivity is low or the calibration is 
too much in error, the alignment procedure should be 
repeated. 

( 1 �) When proper alignment has been obtained 
and with a signal being fed into the receiver, the capac
itance trimmer lock nuts should be tightened with the 
trimmers in the positions that give maximum output. The 
trimmer screws should be held securely while the lock 
nuts are tightened. Replace the tuning chart. 

c. BFO ALIGNMENT. 

In CW reception, if it is impossible to adjust the beat-

OYNAIIIOTOII 

frequency oscillator to produce an audible signal of vari
able pitch, this stage should be realigned as follows: 

( 1) Loosen the adjusting-screw lock nut on the ca
pacitance trimmer of the beat-frequenty oscillator coil 
Z204 (refer to figure 7-25). 

CAUTION 
This trimmer is "hot" and insulated tools should 
be used. 

(2) Set the CW PITCH control to "0". (If the CW 
PITCH knob is removed, a red line will be seen on the 
end of the shaft. This line, when vertical, indicates that 
the BFO trimmer capacitor is at half-mesh, and should 
correspond to the "0" position.) 

( 3) Set the MOD.-CW switch in the "MOD." posi· 
tion and tune the receiver to the exact frequency of any 
modulated r-f signal, within the equipment's range, fed 
into it from the signal generator through the dummy an
tenna specified above. 

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

(�) Without retuning the receiver, adjust the capac
itance trimmer of Z204 for "zero beat" (zero audio 
output as indicated by the output meter) . 

(6) Screw down the lock nut on the Z204 trimmer. 

As a check on the realignment of the beat-frequency 
oscillator, rotate the CW PITCH control in both direc
tions from zero. The pitch of the beat note should in
crease as the control is rotated in either direction from 
.. 0, toward u5". 

r,;::-.;;,- ----------
I /,..----,--- -r- -- _.=-J 

Original 

POLARITY PLUG 
P08. GND ,HOiltN 

NOTE: ITlM tcaeo• 
UH ..OAMI' P'UK P'OIII IJV O"IAATION 
u•t ZOAWP P'U.[ r'Oii: Z4V OP[II:AnON 

CONIXNSI!IIIS C-2.01, C·zaoz, C-Jt03, czao•. 

:!: �vt-:.:OT'o·:tot, C•Zt07, .UI IN .. Ol OP' 

Fig. 7-27 Type -21 1330-B·Sing/e Dynamotor Power Supply-Schematic Diagram 
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L401 L402 

,401 15 

'40& 30 

- LIAII81'0 ,._,_U ...,.,.WAY 
K-GN T-IW..-- Pai.AIUTT CIINICI 
,..._-.:GT-. 

12'11 

Fig. 7-28 Type -2 J 88 J -8 Dual Dynamotor Power Supply-Schematic Diagram 
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Fig. 7-29 Type -20309 Rectifier Power Supply-Schematic Diagram 
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POWER 
INPUT 

NAVSHIPS 900.705 

� 
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Fig. 7-30 Type -211100 or -21827-A Motor Generator Power Supply 

Type -2ll100-Symbol Nos. 2100-2199 

Type -21827-A-Symbol Nos. 2300-2399 

3 

.1601 

I 
11602 

PHONESn v : 
•.f\N'M 

I BOO fl. 

FIECEIVEA :�t -
1 ' [601 

SWITCH :2� I 
I 

TAANSioAITTEA: l" I 
I 

- I 

COMMON�1
-
J 

J602 I 
MIME OR .. T -

MEY JACK 
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Par. 7 

I 
I 
I 
I 
I 
I 

E-702 E-703u I 
1'-" I 
1 ELECTRICAL CIRCUIT 1 
1------------- _____ .. 

OE-701 

Fig. 7-31 Antenna Loading Coii

Scliematic Diagram 

P601 

c 
... 
.... tr0, �,c 
::11 I I I"' 
�I : I �� cit' ,::: �L ..J '---'� 

602 SGOl 

Fig. 7-32 Remote-Control Unit Type CCY-23270-A--Schematic Diagram 
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(AI- ASSEMBLY 

CONNECTOR P-801. P-803, OR P-805 CONTACTS AS SPECIFIED BELOW 

LENGTH AS SPECIFIED BELOW 

CONNECTOR P·B02, P-804, OR P-B06 CONTACTS AS SPECIFIEJ 8EIDW 
==" =;::. :.::. :.::.":: =:.:. ::..: ::.::. ::.::. :: :::::.==::.-c.====:.= =-= = = = = = =::.:. = = = = = = = = = = = =:. = = =;;;. = = = = = =-::: =-- = = = = = =: = = = = = = = = = = = = = = = = = = = = = = ==: 

(B)-TRANSMITTER POWER- SUPPLY CABLE SCHEM ATIC 
W-801 *20--I,OOO V.--BLACK 

CA-1059 

I II :��==�:����==�:��· 
I II I _L :��==:·.��g�.===���K I � 

LENGTH OF CABLE 
" 

.. zo--t,ooov.-- ORANGE c'"'"" 
II FEET �, ,.., � 

•20--I,OOOV.--BROWN 
lj 

*16 -- I,OOOV. --BROWN 
•zo-- I,OOOV.-- RED 
»20-- I,OOOV.--GREEN 
ai6--1,000V--WHITE 

p-802, 16 CONTACTS 
=========== = = ==== ====== = == === = = ==== = == = == ==== ==-=-==========-========= ================ ==-= 

(C)- RECEIVER POWER-SUPPLY CABLE SCHEMATIC 
w- 80 2 

CA-1060 

•116---I,OOOV.--BROWN
� l 

•20-- I ,OOOV.-- RED -�r---- .. 20--I,OOOY.-- ORANGE _ 

C 0 •I&-
L
-
E
-
N G-1

T
�0::�� -

A
-
BL

-
E 

W

HI
TE
�• :.;�,�· 

� 
l��======= •12--- I,OOOV -- \lfHITE •12---I,OOOV --BROWN •20---I,OOOV --BLUE 

P•803, 12 CONT ACTS P-804, 12 C ONTACT S 
======= =================== == == = = ==== = == ===:= = == = === =:%==== c ==== = =:: == ==== = = == == === = == = = == = 

7-32 

(0)- REMOTE-CONTR OL CA BLE SCHEMATIC 
W-803 

CA-1058 
cl����==== =��====::���:::::::��T�:! 

C c > •' 
.. lz- L_E _N _

G
;�·:::A-8 -LE-BROWN 

', �' � 
20 FEET • • 

C=t=tE����� •" ---•,ooov.-- BL.&tK "20--1,000\1'.-- ILU£ 
•1• --1,000¥.-- WHIT£ 
•&0--I,OOOv.-- ILACK 

P-B05, 9 CONTAC T S  p-806, 9 CONTACTS 
Fig. 7-33 General View of TCS Equipment with Interconnecting Cables 

Original 
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NAVSHIPS 90(),705 Section VIII 

SECTION VIII 

PARTS AND SPARE PARTS 

TABLE 8·1-LIST OF MAJOR UNITS FOR NAVY MODEL TCS RADIO E(j)UIPMENT. 

NXor 31314 

-52245-A 
-46159-A 
-23270-A 
-47205 
-21881-B 

----

Navy Typo 
Doalgnatlon 

CKP-52245-A 

CKP-461 59-A 

CKP-21881-B 

CCY-23270-A 
CML-47205 

CKP-211100 
CKP-20309 
CKP-21827-A 
CKP-211330-B 

Namo of Unit 

Radio Transmitter (including cabinet with 
shock mounts), 

Radio Receiver (including cabinet with 
shock mounts) ........ . 

Not Used. . ..... . .. . . 
Dual Dynamotor Power-Supply Assembly 
Not Used ...... . 
Remote-Control Unit.. . . . . . . .. . .. 
Antenna Loading Coil. . . . . . . ... .. 
Accessories. . . . . . . . . . . . . . . . . . . 
Motor Generator Power Supply. . . . ... . . 
Power Supply ac 115/2 30 
Motor Generator Power Supply.· ..... . 
Single Dynamotor Power Supply. . . . .... 

Symbol 
Group 

101 to 199 

201 to 299 
301 to 399 
401 to 499 

1501 to 599 
601 to 699 
701 to 799 
801 to 899 

2100 to 2199 
2200 to 2299 
2300 to 2399 
2800 to 2899 

NOTE : Only one power unit is supplied with each TCS equipment. 

TABLE 8-1-LIST OF CONTRACTS. 

NXor 41390 NXar 16279 NXor 91960 N5or 1595 --
-52245-A -52245-A -20309 -20309 
-46159-A -46159-A -211100 
-23270-A �23210-A 
-47205 -47205 
-21881-B -211330-B 

-20309 

NOTE: For name of unit supplied on each contract see table 8-1. 

N5or 10539 

-21827-A 

1. PRELIMINARY NOTES TO PARTS AND SPARE 
PARTS LIST. 

Equipment spare parts are listed by Box numbers and 
Quantity next to the key component. For items that are 
the same as key components, only the box number is 
listed. If there are no equipment spare parts a zero ap· 
pears in the proper space. 

Table 8-2 is a list of parts and spare parts of the com
plete TCS-14 and TCS-15 equipment. All components 
are grouped according to major units and listed in order 
of symbol numbers within each major unit. Thus, all 
capacitors in the major unit are together, all resistors 
together, etc. 

Column 7 lists Air King and Collins drawing and part 
numbers. Inasmuch as other models in the TCS Series 
have been and are being manufactured by the Collins 
Radio Company, Cedar Rapids, Iowa, the Collins num
ber has been included here for reference purposes only. 

Column 8 lists all symbol designations involved. This 
group of symbol designations will appear next to d,e key 
component-first time a component appears in parts list. 

Columns 9-14 list the total quantity for each equip
ment next to the key component. 

Original 

Tender and stock spare parts columns show quantity 
next to key components. If there are no tender or stock 
spares for the particular part a zero appears in the 
proper space. Items that are the same as key components 
have blank spaces in the quantity columns. 

Where a JAN type_ designation for a part appears in 
Table 8-2, the electrical rating or tolerance may differ 
slightly from the rating on the corresponding part in the 
equipment shipped. The actual parts may be replaced 
with items having the ratings shown in the list, or by 
items of the spare parts bearing corresponding symbol 
designations. These deviations are occasioned by the 
changeover from the old standards to current Joint 
Army-Navy (JAN) standards. 
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"' 
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�� NAME Of PART 
�� AND DESCRIPTION .... 

:!l 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS UST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUII�MENT 

PARTS 
OUANT1TY 

PEl EQUIP� 

A.W.S., JAN. !MfR.I AIR KING 
AND NAVY NAVY AND CCOWNSI AU SYMIOI. �) 

TS:S-14 
FUNCTION STOCK MiltS. DRAWIHG DI!SIGNATIONS '�� li 

TYPE NO. DI!SIG- AND PART lkvOI.Y!D :!e 8� e DESIGNATION ti: _ .. 12 VDC 
NATION HUMIEit e= ;: !! ��� ·� j .;I 

TRUSMITTEI: UYY TYPE CIP·522U·l 'CAPAC ITOIS 
C"'101 CAPACITOR. variable; trtple sect1CII, Co10U, C•1018, C·101C 48211'10 

1
=18!·1·� C·101 1 1 1 0 0 0 0 

.x. per seet1m - 301.5 1114• Ktac. (8ND) 
oee. section .. no aore than 28.5 
,..r. tUn. cap. ot RF a. Antenna 
sections .. no aore than 13.6 1114• 

-lOU 01 II¢ Secttoo ot c-101 V-101 Ortd tunlng 
c-1018 pot 1J111 Sectlcm or c-101 ¥-101 Plate twllDI 

r·•o1c 01 1-'14 SeettCil or c-101 V•1CI5 Plate' tuning 

�-102 
�:t;t�������

t 
t:-���1�. ·�&x, v 

V-101 Ortd trt .. r (88A) Co-798 c-1oe 1 1 1 0 0 0 0 
(028163) 

test 
�-102 ��ACI'l'OR. midget v.rtable: alr v-101 Orld trtaer (482114) to-718 

dlelectrtc 4.5 to 76 j.l#d, 000 WY SM£fllPC (1122N42) 
-103 :ArACITOR. nxed: Ceramte 20 1114 • Tnperature cc.p. CC3061.2000 (250) CQo-Q46 C-103, c-2Ut 2 2 2 0 0 0 • 1 

2 1/ZS 600 wv te�rature coer- Class D (013114200.6 
tic lent .. 0.00<176'1 JAN spec JAN..C-
20 

F·104 :A�ACITOR. tlxed: Jtlvered •tea v-101 Orld cap. CII20C47<1! (215E) Co-7&0 Co104 1 1 1 0 0 0 • 1 
0.()()()1)&.7 ¢ t 20\l 500 WV JAN spec (01211460!) 
JAN-C-6. 

-106 APA.CITOR, tlxed: Hlca, O.OC>l � t v-101 Screen b)'P&BS CIK6.U0211 (23<1!) Co-782 C-106, c-toa. c-u.z. • • • 0 0 0 • 1 
2o,l 2600 WV JAN spec. JJlf...C-6. (01101210<) C-113 

�-108 :A�A.CITOR. ttxed: l'Uea, 0.002 ,J t V-101 Plate COI.IPllnC OI<5A202II (23<K) CQo-763 
20',1; 1200 wv JAN soec. JA.lf-C•6 (91101220£) C-1015, C-114, C-116 3 3 3 0 0 0 • 1 

�-107 CA.�ACITOR, a1di1tt nrl&ble: atr v-101 Plate trt.er 482113 (63411) Co-790 Q-107, C-202, C-2CB. 10 10 10 0 0 0 0 
d1electr1C 3.6 to 28 Plt'f, fiOO WV AI'C-2&-6 (11221137!) Q-204, C-207, C.-..£08, 

C-209, C-213, C•21S. 
c-217 

tJ -1C'I A?A!:;ITOR. midget varia.IU.e:' ·alT. V'"'101 Plate tr1�r -
�:�D 

COo-799 
I otelectrte e.s "to 28 ,..r, eoo wv 

•108 � .. c-106 Y..103 0r1d CCIJpltng 

Co109 p.APJ:CiTOR. tixed: H.lca 0.0082 p1 t Y-105 Catboc.te b7PU& Clf60A82af (23<K) Co-803 �too, c-ut. c-124, .. 3 3 0 1 1 8 2 
201 1200 WV JAN spec. J.tN-C-5 (01101280<) C-4CX3, C-404, c-2106, 

c-2306 
c-uo Hot u.eed 

Co111 !'"- .. c-109 V-103 Plate blocking 

Co112 � .. ll-106 Y-106 Ortd coupl1nl 

C•113 � u c-106 V-1()4. (rold COUPl1nC 

C'"'114 � .. c-108 �104 Sc1-em b}'Paas 

c-u5 � .. � V-106 Screen b)11Us 

C-118 ��CITQR. ·•1d8tt variable: 20 to Plate Om1ng .. 18411 (23<1P) Co-711'1 C•116 1 1 1 0 0 0 0 
426 -r 800 wv &lr. dttlto�rtc 801U 

C-117 CA�ACITOR. t1xe4: Mlca, Oo00088 J4 Series f1nal tank CK56A881H (668) CCl-1008 C-117 1 1 1 0 0 0 8 1 
:1: 201& :2600 wvt JAN spec. J.AH-C-6 !•60 (951li360A) 

c-as· �A.CITOR.. rtxed: Mica O. 000047 ,t Sbunt tlnal tank O!S6M7()f (688) C(>-'1 .. C-118 1 1 1 0 0 0 • 1 
t � 2500 WV JAN spee. J.tN-c-6 (96a04tiOA) 

I 

!11117 be uaed tor ntplae..ent. 

SPAll PARTS/ 
EQUIP� SPAtES 

TCS-15 20309 211100 21127� 

12/24 .... 115/230 - 1UVDC ... _ VDC - VAC 

.;I .;I il il il 

0 0 0 0 0 

2 1 • 1 0 0 0 

• 1 0 1 0 0 0 

3 1 0 1 0 0 0 

1 1 8 1 0 0 0 

1 1 8 1 0 0 0 
2 1 6 1 0 0 0 

3 1 • 1 0 3 1 3 1 

2 1 • 1 0 0 0 

3 1 9 1 0 0 0 

1 1 8 1 0 0 0 

• 

TDIDEI 
SPAIES 

d �� 
o: 
�:: j 

I I 

0 0 

1 1 

• • 

1 1 

• • 

2 2 
10 10 

2 2 

1 1 

1 1 

1 1 

STOCK 
SPAtES 

:!e :!e 
�= o: 

�:: 

I I 

0 0 

0 1 

2 2 

1 1 

• • 

3 3 
0 10 

6 • 

0 1 

1 1 

1 1 

z 
,. 
< 
"' 
::z: 

:; 
"' 

a 
:I 
a. 
"' 
1J 
a ... 
• 

... 
a 
:1. .. 



� 
10 

;-
!. 

Clll 
I 

w 

r 

-119 CAP.ACI'I'OR, Uzed: Klca 0.01 14 t 
8lll 2500 W'f, JJlC spec. JJlC-Cr5 

Final plate blockJ.nC ClteU101!11 

-120 CAP.ACI'l'OR, tU.ed.: Hlca 0.0082 �A-t t V-106 Cathode bft!US --
� 300 wv J.AH spec. J.AN-C-6 

-121 CA
�

A
i����r: ���ci� � 

Padd1n�eapac1tor 481890-10 

at 18 MC 

-122 CAPACITOR, tlnd: H1ca 0,00()()&7 J4 v-102 Clr14 Ca��&c1tor QM5A41CII 
t 20,S. 2600 wv, JAN epee. JB--<:-5 

-123 CAPACitoR. tl:red.: M1ca, O.CICXIn pi 
t 1� 2600 WY, JAll spec. JAN-C-ots 

'1-10! Cathode bnua Qf45A2'71K 

P--124 Sue aa C-108 V-102 ScrHD bJPUS 

P--125 CAPACITOR, ril:ed: ALper, 4.0 pi t 
� 800 wv, oll tilled. 

lllD coupUna 481JM.g..20 

j>-126 �ue as C-126 l'tOd. Cl.tlloele bJ'pUa 

k:-127 CAPACITOR, ·Clnd: Paper, 0.26 J,.r + Mod. SCrtiiD bJP1,68 CP61BIEF264 V 
20,1, - 10J, eoo w, JAM apec. JAN-
Q-25 

-128 CA.P.ACITOR. ttred: Paper; 2 aectlm c-U!U, c-1288 Cffi1BCF!04V 
o.1 J4 + �- 1� eoo WJJN 

spec. JAH-c-25 
C-12AA Part or C-1r.9 Spark d.epreeaor 

c-t28B Part or c-12e Spark deoressor 

-1N CAPACITOR, C1:red: ron ��&�;>er 2.0 l'llb Oln-ent rnter CP50H1.4.E206KK 
JJ1 + 20!' - 10J 400 wv, AWS spec. 
l..'76o16 • 1944 

-130 same as c-120 v-106 catbode b7PUs 

1t-1o1 RESISTOR. 47 ob t 20' 1 W. shunted Y-10C Plate paruttle sup. 
by a-turn con 

E-102 Sallie as E-101 V-106 Plate s-ruttlc aup. 

�-103 STANDOF'F', cerutc 3/4' lg_overall Cmtcal Standort e1&G 

1t-1o• �AHOOFF, Cfrrn!c 3/81 d1aa. z l/211& CJlJ.ndrtcal ateadorr 81415 
overall 

-105 FR�T PANEi. asseWibly: Stud, wtnc Tra.na. antenna poet 
nut, loekwasher, washers and 
cenua.lc bushing 

-toe FPDNT PANEL asselllbly: LOciOtashers. TraM. tp'OUDd post 
washers, 1/41-26 nut and wing nut, 
1/4 .. 26 X 1-1/2 B.H.H.S. 

E-1CY7 BINDING POST, pusll tJI)e, blaCk Receiver, ant. post assy. 
bakelite 

-1071 a:JSHING, ceramic Antenna connection 61152 

-108 POST, Be.rr1er-b1nd1ng Antenna ea:meettm 

E-111 STANDOFf, 1/2' :r 11 Cyllndr1eal standort 61170 

CLAHP, tube Used oo X-101, X-HE, 
I-1C8 

CLAJ1P, assembl;r 12 Cor tube Used on P.A. Brac_ket 

CLAHP, assembly 11 Cor tube USed m P.A. Bracket 

CRANK, assembl7, switch Used on P • .A. Bracket 

• C(l]Pt.ER, sha tt cood. D:tenslon shart. 
1 on ree. 
1 ron trans. 

COOPLER. $hart dtaph. Assy. lock p'\ate ror var. 
10 coupler 

Used on tf'"a.�itter ofld ..... ,.t"eiwr_ Jot shoktt Wldet'" recduer •b�;dlaMOV.S e£ectric4l l'o"f'"ts-

"""'· 

CAPACITORS (Coot1d) 

(eeB) C(}-'74'1 C-119 
(G051110A) 

(215£) CrH4'1 C-120, C-130, c-228, 
(1101112800A) c-2108, c-2308 

(�) Co-805 
(91311f50C) 

Q-121 

(234M) co-ere 
(91<)1450£) 

Q-122 

(�} Co-771 
(D1<JI325E) 

Q-123 

(008) Co-7'12 c-126, c-ue, c-405, 
(G3018) c-40'7, C-2108. C-2113, 

c-2114, C-2306, C-231!.. 
C-2314, C-2809, C-2810, 
c-�814, c-2815 

(23411) Co-?73 C-12'?', C-234, c-406, 
(-SOSW) C-.U!, C-2101, C-2109, 

C-2116, C-2209, C-2210, 
C-2301, C-2309, C-2316, 
C-PA11 

(SSS) co-eoo 
(956Nll01W) 

C-128 

(008) co-776 
(954NS4Y) 

C-129 

MISCELLANEOUS ELECTRICAL PARTS 

\202A) SA-1549 E-101, E-l<E 
SA-1649 (?04A) 

(26C) 111'-10'79 
(19al5117) 

ll-103 

(�) IIP-10'78 
(19aiSL6) 

ll-104, E-203 

(20U) Part or ll-106 
Part or S.A-1618 
SA-1518 

(202A) SA-1618 ll-108. E-201. E-20e 
11-1 (372N13) 

(81!1!'1 '1'1-1001 E-107 

(26C) IIP-10'76 E-10'7.-E-'105 

(25C) MP-10'1'7 ll-108 

(25C) MP-1081 E-111 
SA-1398 

SA-154e 
81-1647 
S.l-13'70 
SH-1280 

:)A-1521 

1 

' 

1 

1 

1 

• 

• 

I 

1 

2 

1 

2 

1 

3 

1 1 

3 3 

1 1 

1 1 

1 1 

8 2 

' 2 

1 1 

1 1 

2 2 

1 1 

2 1 

1 1 

. : 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

24 24 24 0 

.. .. 

1 1 

1 1 

1 1 
1 1 

1 
' I 

24 0 
1 0 
1 ( 

1 

-

0 0 • 1 1 1 8 1 0 

1 1 • 1 3 1 9 1 0 

0 0 8 1 2 I • 1 0 

0 0 8 1 3 1 9 1 0 

0 0 • 1 1 .1 8 1 0 

3 3 • 2 1 3 8 1 0 

3 3 • 2 I 3 9 1 2 1 

0 0 6 1 3 1 9 1 0 

0 0 • 1 1 1 9 0 

0 0 11 1 ? 1 l 1 0 

0 .0 11 5 6 6 1 6 0 

0 0 11 • 8 6 1 6 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 ? 2 1 2 0 

0 0 0 8 12 I 1. 0 
0 0 11 1 8 1 1 1 0 

( 0 11 1 e 1 1 1 0 

0 ? 1 1 1 0 

0 ? 1 1 1 0 
' ( ? 1 1 1 0 

' 0 ( ( 0 

� c c 0 

( i ' c 

0 

3 1 3 

0 

0 

0 

3 2 3 

3 2 3 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

0 
( 

( 

0 

I 

0 1 1 1 1 

1 2 2 3 3 

0 1 1 1 1 

0 1 1 1 1 

0 1 1 1 1 

2 9 3 10 16 

2 8 3 10 J I 
I 

I 
0 2 2 3 •I 

I 
0 2 2 • 3 

0 1 1 1 1 

0 9 9 20 18 

0 9 9 18 18 

0 0 0 12 0 

0 0 0 0 0 

0 8 8 0 10 

0 .. 24 48 •ti 

0 1 1 2 2 

0 2 2 • • 

0 1 1 0 2 

( I I 0 1 
' 1 I 0 1 

' 1 1 0 1 
' 1 1 0 2 

1 i ' 

.""' 

'V 
Q 
� 
Q 
::1 
A. 
"' 

1 
• 
, 
Q 
� 
.. 

z 
,. 
< 
"' 
:z: 

:;; 
"' 

8 
� 
"' 

"' 
• 
� 
c

r 
::1 

� 
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�� 
NAME OF PART 

AND DESCRIPTION 

"':3 
0 

DETENT & ARK &ss)'", 3 pos. 

* DETENT assy, sw1 tch. 3 pos. 

DETENT assembly. 6 pos. 

• KNOB, &l.r asselltll.y 3/81 I. D. 

• KNOB. Ear asseably 1/1' r.n. 

* NUT, draw 

• NUT, 1nd1cator 

NUTo wtng 1/4-28 

* NUT, wing #�32 

* SCREW, set 110 - 32 X 3/8 Bristol 
cup pt. 

*·scREW, set, 16-32 x 1/8 Bristol Cup 
pt. 

* SCREW, set 11�32 x 3/16 Bristol 
CJp Pto 

* SCREW, 1(}-32 X 1/4 Bristol M cup pt 

SHAM EXT. assembly P. T. Con d. 

* SHOCK MOUNT 

SPRING, min. work.lng length i/8' 

* SPRING. tens ton 

WASIIER. C 

GRID. cUp 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 

A.W.S., JAN. 
(MFR.) AIR KING 

NAVY AND (COLUNSJ 
FUNCTION 

AND NAVY 
STOCK MFRS. DRAWING 

TYPE 
NO. DESIG- AND PART 

DESIGNATION NATION NUMBER 

MISCELLANEOUS ElECTRICAL 
!sed oo front panel SA-1373 

Tr&.ns. front tmnel - 1 SA-1535 
Pee. front panel - 1 

Used on front pane 1 SA-1536 

�sed on: Trans - 4 aoo (503!1) SA-1526 
Rec - 2 

Useo. on: Trans - 1. Rec - (503!1) SA-1526 
3 

Trans. front panel - 2 (605E) NT-463 
Rec. front panel - 2 

Trans. rron t panel - 2 (505E) NT-464 
"''· front pe.nel - 2 

used oo. !root panel (lOP) NT-466 

For crystal brackets (501M) NT-469 
Rec. - 2, trans. - 2 

Used oo. bar knobs, Trans.- (2068) SC-539 
s, Rec. - 5 

Used on inc:Ucator nut, (2088) SC•584 
variable cond. &: ext. 
shaft on variable eond. 
Trans. - 6, Fee. - 6 

Used on bar knobs, Trans - (2088) SC-586 
6, �c. - 5 

Used on Trans. &: Ree. (2068) SC-635 

Used on c-116 SA-1770 

Used on: Rec. e&.blnet - 4 (506H) PI-1001 
Trans. cabinet - 4 

Used on lock ror loading SP-1021 
eon 

Trans. 4 used on exe iter SP-1022 
casting Ree. 9 used on 
R. F'. sectton 

00 detent assy. & switch (25C) WA-1014 
assy. 

(OSH) PI-1025 

ALL SYMBOL 
DESIGNATIONS !� INVOlVED oo�> 

�= 

PARTS (Cont'd} 
1 

2 

1 

6 

4 

4 

4 

1 

4 

10 

12 

10 

1 

1 

8 

1 

13 

3 

4 

QUANTITY 
PER EQUIPMENT 

�� v 

!!� 
: i 

�§ ": 

� 

1 1 

2 2 

1 1 

6 6 

4 4 

4 • 

4 4 

1 1 

4 4 

10 10 

12 12 

10 10 

1 1 

1 1 

B 6 

1 1 

13 13 

0 0 

0 0 

':i 
�> 
2� 
·� 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8� �e => 
�� ;; ;:  

0 ! 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 c 

0 0 

0 0 

· o  0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

TCS-1� 

12 YDC 

;I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 2 

0 

0 

0 

0 

Used on t.,.ans•itte.,. and .,.eceive.,.. !tot sho\..Jn Wide,.. ,..eceiue-r l!liscetlaneous elect-rical Pa,..ts. 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 20309 211100 

Le•• 12/2.4 ·--· 115/230 115 YDC 
VDC Supply VAC 

J 
t 

& ;I ;I ;I 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 o. 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

I 
0 0 0 0 

0 0 0 0 

0 0 0 0 

7 2 5 2 0 0 

7 2 1 2 0 0 

7 13 1 13 0 0 

0 0 0 0 

0 0 0 0 0 0 

21827A 

230 YDC 

;I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TENDER STOCK 
SPARES SPARES 

�� :!� �� �� 
o;: Ql ,;,> rl� 
�: �= �� j 

I II I 

1 1 0 1 

1 1 0 2 

1 1 0 1 

3 7 7 6 

2 2 • • 

0 0 • • 

0 0 • • 

0 0 • • 

0 0 • • 

0 0 • • 

0 0 26 26 

0 0 22 22 

0 � 2 2 

1 1 0 1 

0 8 16 B 

• • 0 tc. 

26 26 0 65 

0 0 u 0 

0 0 1 0 

z 
,. 
< 
Vl 
:z: 
:; Vl 

"V 
0 
� 
.. 

0 
:II 
0.. 
Vl 
"V 
a ... 
, 
"V 
a 
� 
.. 



,...,, ""'· • 

JACKS 
0 ._,.,, 1'-'-''· '<l'Chcne: 3 dr,u!t. roc ''"' '" and m!ke !OCk 1'>00il 1 1(""'" rl-lOCo r-101, J-o02 JJ1" ' tt" 0 0 L1101116 i1W11llll'.IT' 
�. w!th 311c1 Jl:l. t-:J.rrt'l. 1 1/3::' le PI-10C3 36�N110) 

ca x t• y,,;, 

i• RELAYS 
. . 

- -·-101 kn.AY, �ent-ral vurt:csp: :'Pri' nl�m3l- �-'�Ul3t0r .,,'11\?r rd3:!: (50t3A) RL-1001 K-101 1 1 1 0 0 -15 1r6'1 O 1 0 0 I 0 ') o;> ·� 

r-iy Ll.:O"-t'.!, 1� 1 1 •::• X 1 l 1e� \';,j X f\-.:_·5 
1 E'.3::-• h'rw:r-J.ll, 1:::' \-:'I.' (\'11, 
'"s ,_,r .. -.s :t 1�."'1{ 

·-10� ._.£:..;Y, g.:>r.ri'3l rur;-c-s.:: tF:'T, t:F::"T .tr.ter.na reL1y .:9:.:-�·o (508A) H.L-1002 K-102, K-103, K-401, :'i 4 2 1 1 
1 

5 2 6 :: 6 1 2 1 1 1 'I' 
aux. n,,nrally J;'.:>!l, :: ':' ��· 1� x E-2? (41000030(1) K-2101, K-2201, K-2301, 
1 ::,:;·t�• Y>.! X 1 flltti• h1C·\'t'rlll K-2801, K-2802 
u· ;7 ... � ccn .:.c oh:-$ 

IK-10.?' f3J"!e 3-S K-1C'2 :::en-!-recetve rel:J.y 

I I NOUCTORS 
-

, .. 3 

8 110 

I» 
I 

II> 

•-101 t�.:-�:..L-l.:'C':\ .:.:-::. a.sserot'ly, l,f. to 3 IV-101 Jrld 1nJuctor 
rr�."ycles 

!...-lC.Z !CHOKE, 3 Sect., 1 :nh t 10%, :!OJ MA l V-1Cl Pla te choke 
IQ8.1: 10 onr-..s 

IL-100 tr:L. :;-d :-sepcyeles 

!..-10-4 tOIL, as5embly, S-12 �t'�acycles 

L-105 b.::CILLA'!'l'i\ CCIL ass em�ly 3-0 
!"'.o?gacycles 

-100 lf'_T��R COIL assembly, 1.5-3 Mega
cycles 

L-107 1\'ARro-couPLER assellibly, 1.5-12 
Megacycles 

L-100 fi¥ARIAB:..E INl'UCTCR COIL assembly 

v-101 nate tank 1n.1. 

V-100 Plate tmk inc:. 

\'-103 rlate tank lnd. 

\·-103 Plate tank 1nd. 

P.A. Plate inductance 

Antenna loading coil 

L-lOS frune as L-102 I v-102 cathode choke 

L-110 flle�tE 1 mh t 10$ 300 t".A l'!a1: 10 OhlllS. P.A. Plate Choke 

!..-111 ICHOiG:, 15 rums or K-90 w1rewouna on l Cathode choke 
outslce or cable 

H-101 �ILLIAJ1HE'!'ER !:IC, crzoo ma; round I P, A. Plate ma 

black t>akell te rlush mtg. case; 
2 li/16" d1a.'ll. rlmge x 15/16• d. 
b01y. •votce• centered at 85 rna: 
•C..i" centered at 175 Jlla 

M-102 ITHEHH(IAMME'!'ER AC, 0-3 amp. RF'; 0.1 I Antenna aJ!llfleter 
a.."riP. per cHviston: round black 
Mlteltte nusn mtg. ease; 2 11/16" 
d1atn. flange :x 15/161 d. body. 

P-101 ICONHECTOR.. male contact: 16 con
t3Cts, wall moont1ng 

Transmitter to power 
supply 

R-101 ]RESISTOR. rtxe�: Compositi on: 1 I V-101 Grid resistor 
megolu'l, tSt;, 1 W JAN spec. :t.�-:.-
1!. 

ft--102 IRESIS't'OR, fixed: Composlttor.; I V-101 Screen dropping 
22000 Ohm, :t20'{. 1 W JAN s;;ec, 

JAN-R-11 

4"fl9t5 

47895 

49893 -1 
PC30BE105J 

RC30BE223M 

(515N) 

I
SA-1454 
(321D-1) 

(05N) PI-1009 
R-300 (240N57) 

(515N) SA-1450 
(7900) 

(515N) :3A-1453 
(792D) 

(515N) SA-1451 
(791D) 

(515N) SA-1452 
(7930) 

L-101 

L-1.02, L-109, L-207, 
L-.?101. L-2102, L-2301, 
L-2302 

L-�03 

L-104 

L-105 

L-106 

(246S) 8A-11!t64 I L-1()7 
(5

6
8['-2) 

(245S) I SA-1520 IL-108 
SA-1520 

(OEN) I PI-100fl I L-110, L-402, L-404, 
R-3000 (240580000) L-2803, L-2804 

(202A) CA-1CY78AK L-111 

METERS 
(40G) I HE:-1001 IH-101 

(458N0710D) 

(400) j ME-1002 M-102 
8DW44 

arT 

2 I 10 

ol 10 

�;c;
"_ I 21 21 11 '1 11 ' 1 11 1 21 "1 11 61 11 3 1 1 1 3 1 ' ( 'I 'I "1 '1 'I. 

RESISTORS 
(243S) I RE-938 R-101, R-227 2 2 2� 0 

(729NG1!1EG) 

(243S) I RE-933 R-102, R-107, R-112 3 3 3 0 
(BTl- (729NG22M) 

Navy) 

I 

� 1
3 

I 

5) 10 

81 15 

""""' 

"0 

� .. 
Q 
:I 
0.. 
"' 

"0 
Q 
; 
"0 
Q ... -.. 

z 
)> 
< "' 
::J: 
"0 
"' 
� 
8 
'cl 
\11 

"' 
ID 
� 
0 
:I 

< 



;, ___________________________ _ 

Gil I 
0. 

0 
�

ca 
;· 
!!.. 

i� 
�§ 

1!1 

R•UX! 

R•!Cli 

R-100! 

R-10'7 

R-108 

R-1<» 

R-110 

R.-111 

R-112 

R-113 

R-114 

R-116 

R-Ue 

R-117 

R-118 

R-118 

R-120 

R-123 

R-124 

R-126 

R-!U 

5-101 

NAME OF PART 
AND DESCRIPTION 

RESIS'fCIR. tlJeJ: Cc.poatttoo; 
lOCOOO chill, t201 1 W JJII spec. 
JAN-B--11 

RESISTOR, tl:red: Coapo�ttloo: 1500 
em. :t:20i 1 W JJII spec. �TJ.N-R---11 

RESISTOR. rtxed: Cc.poat ttCil; 6800 ObJriS :1:201 1 W JAX spec. ,,.TAN-R-11 

Sule &S R-102 

RESISTOR. ttxed-!- Composttlm; 47000 
ohm � 2 w JAN spec. JAN-R-11 

SaM as R-108 

saae as R-10£1 

Sue as �toe 
.sue as R-102 

RESISTOR.· tlxecH Ccapoalttoo: 47000 
at.: t201 1 W JAN spec. JAN-R-11 

Sue as R-113 

Sue as R-101 

Seae as R-113 

RESISTOR. tlzed: C.-post ttoo: 470 om. j2o:fo t w JRf spec. JAN-R-11 

RESISTOR, tlxed: Collpos l t1 on: 330 obiB j2(),f, s W JAN. spec. JAN-R-11 

RESISTOR. tlxed: Cc.postttoo; 20000 
obas .t$ 6 W JAN spec. JAH-R-11 

Salle as ft ... 117 

RESISTOR. tlxed: CaaposJttoo: 47 m.a teO.C 1 w JAM spec. JAN-R-11 

Sue as R-123 

SUe as R-123 

Sue u R-117 

SWITal asse•bl7 3 post ttoos 

TABLE 8-2 

COMBINI::D PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-1.4 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

A.W.S., JAN. 
(MFR.) AIR KING 

i NAVY AND (COLLINS) All SYMBOL TCS-14 

#UNCTION AND NAVY 
STOCK· MFRS. DRAWING DE SIGNA liONS u ';i 

TYPE �u �� �: 
�; �e 

v 
NO. DESIG- AND PART INVOLVED 

0 

DESIGNATION tie o� ;;; ; > 12 VDC 
NATION NUMBER �= ,..= �l �§ �= � 

.! c· 

JJ 
US I STORS (Con!' d) 

V-100 Ortd resistor RC30BE104H (0:!43.�) RE-935 R-103, R-202, R-206, 6 ' 6 0 0 0 I 3 
BTl- (729NGIOOI<) R-209, R-228. R-230 
Hav:y 

V-103 Cathode resistor RC30BE152H (2438) RE-929 R-104, R-115, R-203, 4 4 4 0 0 0 I 2 
(729NGI500) R-219 

v-10.., OLnk loadtng RC30BE682H (2438) RE-931 R-10e I I I 0 0 0 I I 
(729NG6800) 

V-104 Grld resistor 

V-104 Screen dropping RC40B£473J (2BJ) RE-943 R-106, R-109, R-110, 5 5 5 0 0 0 I 3 
(729NH47H) R-111, R-208 

V-104 Screen <1ropplng 

V-106 Screen dropping 

V-106 Screen drovptng 

V-106 Grid resistor 

V-106 Cathode resistor RC3011:4?3K (617N) RE-a34 R-113, R-114, R-116, B B 8 0 0 0 I 4 
(729NG47H) R-211, R-212, R-216, 

R-218, R-225 

V-102 Grld resistor I 

V-102 tl-td resistor I 

V-102 Screen dropping I 

Ltmlttng resistor RC301E471H (243S) RE-928 R-117, R-120, R-126 3 3 3 0 0 0 I 2 

BTl ... NaVJ {729NG4.70) 

Hod. cathode restate.. RC75B£331H (28J) RE-944 R-118 I I I 0 0 0 I I 
HPJ (73()1A330F) 

Hod. screen reststor RC76BE203J (28J) RE-945 R-119 I I I 0 0 0 I I 
HPJ (73()U2Q1F) 

Spark suppressor 

V-104 Orld parasltte Re30BE4'7Ctf (2438) RE-925 R-123, R-124, R-125 I 1 I 0 0 , 0  I 2 
SI-1 (7211NG47) 

V-106 Orld paras1t1c 

V-103 Screen resistor 

L1•tt1ng resistor 

SM I TCKES 

Band switch (26C) SA•I655 t:-101, s-�02. s-103 3 3 3 0 0 0 0 
SA-1555 (178C•4) 

SPARE PARTS 
EQUIPMENT SPARES 

TCS-15 20309 211100 

leu 12/24 115/230 
VDC Pow .. VAC 11.5 voc 

Supply 

J I ,;I ,;I ,;I 

3 3 B 3 0 0 

3 2 " 2 0 0 

3 I 8 I 0 0 

3 3 8 3 0 0 

3 4 8 4 0 0 

' " 
3 8 

3 B 
3 2 8 2 0 0 

3 I B I 0 0 

3 I 8 I 0 0 

3 2 8 2 0 0 

• 1 4 1 0 u 

TENDER 
SPARES 

u 

�1 
2l827A :!� 

��� 230 VDC .§ 

,;I II 

0 16 18 

0 12 12 

0 3 3 

0 15 16 

0 24 24 

0 9 9 

0 3 3 

0 3 3 

0 9 9 

u " . 

STOCK 
SPARES 

u 

i� :?� 
o� �= ..: 

f I 0 & 

15 30 

10 20 

3 5 

13 26 

20 40 

8 16 

5 5 

5 5 

B 15 

0 0 

z 
)> 
< Ill 
:c 
::;; Ill 



0 
::1. 
CQ 
;· 
e. 

• 
I 

.... 

-., 
II'!' '  

8-101.1. 

8-102 

S-U%5 

8-104 

8-104.\ 

8-105 

S-106 

s-tcn 

T-101 

T-1(:2 

V-101 

V-102 

V-103 

V-104. 

V-106 

V-106 

V-107 

X-101 

X-102 

X-103 

X-104. 

X-105 

X-106 

X-107 

X-108 

X-109 

ROTOR asselllbl7 11 (tor 8•101 and 
8•104) 

SUit as s-101 

saae as &-101 

Bwtteh, 8 positions 

SaM as s-tou 

SWITCH DPDT. lever toggle; 1 aap. 
250 V or 3 amp. 125V. 

SW!'OCH, pusnbutton, normally open; 
3 amp 250 V 

SWITCH, SPST, lever-toggle; 25 ap. 
16 to 125V. 

TRANSFORMER. Prtmary: 75 ohll: sec: 
125000 ohms, CT; 0.02 W, 150-6000 
Cps. 

TRi.NSF'ORHER., Prliii&I'J: 3000 ohas, CT 
see; 6000 ohiiS: 20 w., zoo-sOIXl 
cps, 

'ruBE, Beam power UIPlltter JAN-spec, 
JAN-1-A 

SUe as v-10 ... 

SUie as v-101 

TUBE, Beam power pen tode JAN spec. 
JAN-1-A 

Same as V-104. 

same as v-104 

Sallie as V-104 

SOCP:ET, tube: std octal:· cel'8JII1c 

Same as X-101 

S8llle as x-101 

SOCKET, Tube 7-pln cer&Jilc 

sa.��e as X-10-4 

Same as X-104 

Salle as X-104 

SOCKET, Tube: dual, 3-ptn cera.���lc 

Sallie as X-108 

RECEIVER: NAVY TYPE CKP-�6159-A 

C-201 CAPACITOR, variable: trlple-sectlon 

C-20� Section ot c-201, 28.6 �r min. to 
301 �r IIlLI. 

_____.j 

Part or s-101 

PA Plate inductor switch 

A.nterma switch ass:r. 

Crystal osc. cattrol 

Part or 8-104. 

Yo lee CW swl tell 

Interlock switch 

Transaltter orr-on switch 

H1cropbpne Trans. 

Modulation Trans. 

Muter osctllator 

Cr75tal oscillator 

Burrer-deubler 

Power upUtler 

Power ampl1!1er 

Modulator 

MOdUlator 

For V-101 

For V-102 

For V-103 

For V-104. 

For V-106 

For V-106 

For V-Hn 

For crystals 1. 4 

For crystals. 2. 3 

C-201A, C-2018, C-201C 

Osc. tuning 

�< 

SWITCHES (Cont'd) 

(25C) 8.4.-1662 S-101-A, S-104-J.. 2 
SA.-1662 (3168-7) 

(25C) SA-1678 8·104 1 
SA.-1578 (178<:-4) 

24003 (9BC) BW-1010 8-106, S-203, S-801 3 
(26611103) 

2'60? (9BC) BW-1016 8-106 1 
7190 

24118 (9BC) BW-1011 8-!()7, s-205, s-602, • 
B8011Cl S-603 

TRANSFORMERS 

301087 (2448) TR-1020 T-101 1 
B004-C (677N213} 

301089 (24481 1'11-1022 T-102 1 

TUBES 

12AB (524K) TU-1024 V-101, V-102, V-1CX5 5 
12A6 V•ZCB, V-2rn 

1626 (5268) '111-1025 Y-104, V-106, '1-106, • 
1625 V-107 

SOCKETS 

49U7 (235N) So-1012 X-101, X-102, X•103, 10 
228 (2200581) x-201, x-202, x-203, 

X-204, X-205, x-206, 
X-20'7, X-2201, X•2202, 
X-2203, X-2204 

49366 (235N) So-1013 X-104, X-105, X-106, • 
227 '(2200573) X-107 

�9911 (23511) SA-157? X-108, X-109, X-208, • 
SA-157'7 X-209 

CAPAC I TORS 

482971 ���1 =� T-201 

I 'I 
('?HID) 

50A 

• 

2 2 0 0 0 11 3 • 1 • 1 

1 1 0 0 0 0 • 1 • 1 

3 3 0 0 0 6 1 • 1 • 1 

1 1 0 0 0 6 1 • 1 • 1 

• • 0 0 0 5 1 • 1 • 1 

1 t 0 0 0 2 1 11 1 3 1 

1 1 0 0 0 3 1 11 1 3 1 

5 5 0 0 0 7 10 13 10 7 iO 

• • 0 0 0 7 8 13 B 7 8 

10 10 • 0 0 6 5 12 5 5 6 

• • 0 0 0 5 2 12 2 5 2 

• • 0 0 0 11 2 12 2 5 2 

'I fill 1'1 1'1 1'1 

0 0 0 2 

0 0 0 • 

0 0 0 2 

0 0 0 1 

0 0 0 2 

0 0 0 • 

0 0 0 2 

0 0 0 16 

0 0 0 12 

3 2 0 0 5 

0 0 0 2 

0 0 0 2 

I' I I' I 

2 3 

1 1 

2 3 

1 1 

2 • 

2 3 

2 3 

16 0 

12 0 

6 10 

2 • 

2 • 

3 

1 

3 

1 

• 

3 

• 

0 

0 

10 

• 

• 

� 

., 
Q 

;. 
Q 
;, 
Cl. 
Cll 
'D 
Q 
• 
., 
Q 
:::. 
.. 

z 
,. 
< 
Cll 
::z: 
::; 
Cll 

8 
� 
"" 

Cll 
• 
!l. 
i' 
:I 

� 



Cit 
I 

Cit 

�� 
�� l:Z 
>-Q 
"'::l 

0 

C-201B 

C-201C 

C-202 

C-200 

C-204 

C-205 

C-205A 

C-2Q5B 

C-206 

C-207 

C-208 

C-209 

C-210 

C-211 

C-211A 

C-2118 

C-211C 

C-212 

C-213 

C-214 

C-215 

C-216 

C-217 

NAME OF PART 
AND DESCRIPTION 

Section or C-201, 13.5 w-r mln. to 
301.5 �r max. 

Section or c-oot, 13.�! min. to 
&11.5 WJ.! mu. 

Same as C-107 

Same as C-202 

Same as c-202 

CAPACITOR. !lxed: Foil paper, 

dual-sectloo 0.1 �-�or +20% -10% 
400 WV JAN spec. JAN-c-25 

Section or C-205 

Se tlon or C-205 

CAPACITOR, rtxed: Sllvered mica, 
100 � t20%, 500 WV JAN spec. 
JAN-C-5 

Sallie as C-202 

Same as C-202 

Same as C-202 

CAPACITOR, fixed: Hica, 0.01 IS! 
±20'% 600 WV JAN spec. JAN-C-f: 

CAPACITOR Clxed: Fall paper, 
trlple-sect1oo, 0.1 p.t +ZCI"! -10'J 
400 WV JAN spec. JAN-C-25 

Section or c-211 

Section or C-211 

Section or C-211 

CAPACITOR, Clxed: Silvered mica, 
0.0043 fJ.( :1:5%, 500 WV JAN spec. 
JAN-C-5 

Same as C-202 

CAPACITOR, fixed: Silvered mica, 
0.002 p..! i50:C 500 wv JAN spec. 
JAN-C-5 

Same as c-202 

CAPACITOR, tl:l:ed: Silvered mlca, 
0.00130 p.f ±50:C 500 WV JAN spec. 
JAN-C-5 

Same as c-202 

TABLE 8-2 

COMSINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

(MFR.) AIR KING 
A.W.S., JAN. 

NAVY AND (COLLINS) All SYMBOL i TCS-14 

FUNCTION 
AND NAVY 

STOCK MFRS. DRAWING DESIGNATIONS v 
�! � 

TYPE 
�� 

�· 
�> 8� � NO. DESIG- AND PART INVOLVED a� �- 12 YDC 

DESIGNATION 

�§ 
;:> 

NATION NUMBER �= v. 

�= � �= �:. 

.;I � 

CAPAC I TORS (Cont1dl 
Converter tuning 

R-F-Tunll).g 

R-F Trimmer, Band 3 483437 

R-F Trtmmer, Ba.np. 2 

R-F' Tr1mJIIer,1 Band 1 
I 

(668) C-206A and C-2058 CP61B41F104V Co-776 C-205, C-2115, C-2316 I I 1 0 I I 6 I 
P-9451 (954401640) 

V-201 Cathode bypass 

v-201 screen bypass 

v-201 Grid coupling CM20C101M (215E) C(}o-769 C-206, C-220, C-223 3 3 3 0 0 0 4 1 
HOSW (912N310A.) 

Conv. trimmer, Band 3 

Conv. trltDITler, "'"" 2 

Conv. trtmmer, Band 1 

Plate supply bypass (}f45A103H (23411) Co-778 C-210, C-231 2 
(910N110C) 

2 2 0 0 0 6 1 

c-211A, c-211e, c-z11c CP5085EE104V (663) CQ-804 C-211, C-.226 
P-9454 (954NTOIY) 

2 2 2 0 0 0 6 1 

V-202 Screen b:rtmss 

V-203 Screen bYDass 

V-202 cathode bypass 

Series paddlng Ci135D432J (215E) CQ-780 C-212 I 1 1 0 0 0 ' 1 
HWSW (&12N240A) 

Osc. trll!l'ller, band 3 

Series padding cap. CH36D202J (215E) co-781 C-214, C-229 2 
(912N220A) 

2 2 0 0 0 6 1 

Osc. trimmer Band 2 

Series padding cap. CK35D132J (215E) C0-782 C-216 1 1 1 0 0 0 6 1 
l1WSW {914N2125A) 

Osc. trllllller, Be.nd 1 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 

Leu 12/24 Power VDC Supply 

J 
a a· 

a J a 

2 1 g 1 

1 1 6 1 

2 1 9 1 

3 1 9 1 

3 1 9 1 

3 1 9 1 

3 I 9 1 

20�09 211100 

11.5.(230 115 VDC VAC 

§ 
Ja 

§ 
Ja 

0 3 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

21827� 

230 VDC 

,; 

JJ 

3 I 

0 

0 

0 

0 

0 

0 

TENDER STOCK 
SPARES SPARES 

v d. v 
�· � !� �� 

�� �� ,;> ,;. 
�= UN �� �: • 

� 

I ,
.

, ·§ 
a 

2 2 3 3 

2 2 3 3 

2 2 2 2 

3 3 5 5 

1 I 1 1 

2 2 2 2 

1 1 I 1 

z 
)> 
< VI 
J: 
-a VI 
..0 
8 
� 
<,.-, 

-a 
Q 
� 
.. 

Q 
:I 
0.. 
VI 

, 
Q 
;; 
-a 
Q 
� 
.. 



0 ... 
�: 
:I 

!!. 

CD 
• 

-o 

,..,. 

C-21fl fixed: Slivered mica, 
t20't bOO W'l JAN spec. 

C -21? Same as C-103 

C-220 I Came as C-206 

C-221 Sa!fle CIS f'-218 

C-222 CAPAC!TOF, !!xed: Silvered mica, 
0.00027 1-'f :t105f; 500 WV JAN spec. 
JAN-C-5 

•-2:::..� ! Same as C-206 

C-224 C APACITOfl, fixed: Silvered mtca, 
30 wJ! �Of; 500 WV ,IAN spec. JAN-
C-5 

C-<??5 fixed: Silvered mica, 
p..r ±5% !'>00 wv JAN spec 

C-226 ::'>amf' as C"-211 

c-;:;zoA Section or C-226 

C-2265 Section or C-226 

C-225C Section or C-226 

C-??"7 CAPACITOR1 flxed: Slivered mlca, 
220 1-41-4f ±20% 500 'vN JAN spec. 
.JAN-C-5 

r-zze I Same as C<-120 

C-229 

I 

Same as C ... 214 

C-2::';0 CAPACITOR; rtxed: S1lvered mica, 
0.0004? f.L( !20% 500 'WV JAN spec. 

JAN-C-5 

C-2��1 � Same as C·-210 

IC -232 C'APACITOR1 flxt>d: Foil paper, dual 
sect ton, 0.1 !J! ±2at 400 WV ,JAN 
spec. JAN-C-.25 

Sec L1on o:· C-232 

·-232B Sect.!on ot C:-232 

-233 Sam� ·"'S C-232 

�-233A Sectlor. ot ('-233 

·=-233B ff'Ct1on of C-233 

-234 I Same as C-1Z7 

V-203 Grid. coupling 

Osc. tuning padding 

V-202 Grld coupllng 

v-202 Gr ld reed back 

V-202 Grid feedback 

Osc. coupling cap, 

Converter tuning pad. 

R-F' Tun tng pad<'llng 

C-226A. C-2268, C-226C 

V-205 Cathode bypass 

V-205 Screen bypass 

V-205 Plt�. te rlecoupllng 

V-206 Diode feedbacK 

I V-206 Audto coupling 

11-206 Grid bypass 

V-206 Plate bypass 

V-207 Audio coupllng 

C-232A and C-2��28 

AVC bypass 

V-206 -Cathode bypass 

C-233A and C -2338 

V-204 C'athode bypass 

V-2C4 Gr ld bypass 

!Plate supply r!lter 

-235 I CAPACITOR, !'!xed: ?-flea, -�-lv��=a te byrass 
tlJ't li'l"'C .,.;y JAN spec. 

------�--

--201 Same as fr·1C5 

I
""'· .... ""' 

-202 Same as E-20! Rec. ground post 

� 

CAPAC I TORS (Con!' d) 

CM20C47<l1 (21!'">F.) C0-770 C-218, C-221 
HOSW (912N450C) 

CC30SL200G 

CH20A271K (215£) C 0-763 C-222 
HOSW 912N325C) 

CM20A300M (215£) C0-784 J C-224 
HOSW (912N��OC) 

t:;J1.2QC2?0J 1215£) C0-1016 I C-225 
(912N240Cl 

I rM20A221M I t (215E) 

I 
C0-786 

I 
C-227 

{912N320A) 

CH35A822K 

CH3P.A4?1M (215E) C0-?6 1 C-230 
(912N350A) 

C?50B4EF'104V (663) C0 ... ??4 C-2-.�2, C-233 
(481465--3)) {954ND01Y) 

<2P51B1EF254V (234M} 

J

C0-"73 
(9b6NS05W) 

CM45A392K IC-235 

MISCELLANEOUS PARTS 

I I I I 

• 

� 

0 ! 0 1 B 1 r 0 0 2 2 2 2 "Ill 
2 2 2 0 4 0 ... 

I 
-.. 
0 
:I 
0.. "' 
"CC 
0 ... 
• 

"Ill 

1 0 0 0 6 1 3 1 g 1 0 0 0 1 1 1 1 
0 
:::. .. 

I I I I I I I I I I I I I I I I z I I I I I I I )> 
< "' 

, I, 
:r: 

"CC 

0 0 0 4 8 0 0 0 1 
"' 
-o 
0 

_o 

s Is 
� 

2 2 2 0 0 0 4 l 1 9 1 0 0 0 3 3 0 
Ill 

I I I I I I I I I I I I I I I "' .. 
!l 
c:r 
:I 

� 
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�� NAME OF PART 

�� AND DESCRIPTION 

"' ::: 
0 

E-203 Same as E-104 

TUNING ROD assembly 

DE't'ENT assembly, 5 pos. 

SCREW, 16 - 32 - 1/4 Bristol hd 
oval pt. 

HITRE CEAR, assembly 

H-201 16 WRENCH br ts to 

H-202 110 WRENCH brlsto 

18 WRmCM allen head 

16 WRENCH allen head 

TOOL I. F. al1�1ng 

J-2)1 JACF., .2 ctrcult, •tdgc"t 

J-an JAC'It, 2 ctrcut t, midget 

L-201 COIL, 6.0 to 12.0 megacycles 

L-202 COIL, a.o to 6.0 megacycles 

L-203 CIJIL, t.S to 3.0 megacycles 

L-20. con., 6.0 to 12 .a lbegacycles 

L-206 COIL, 3.0 to 6,0 lllCRSCYCles 

L-2oe COIL, 1.5 to 3.0 megacycles 

L-207 SaM aa L-102 

L•208 con .• 6.0 to 12.0 ��egacycles 

MQ be used: tor replacement 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

A.W.S., JAN. 
IMFR.) AIR KING 

J 
NAVY AND ICOLLINSI AU SYMBOL TCS-14 

FUNCTION AND NAVY 
STOCK MFRS. DRAWING v � 

TYPE DESIGNATIONS :!� =� �; �e �g NO. DESIG- AND PART INVOLVED :A• E; 12 VDC DESIGNATION NATION NUMBER ti> o� �� C':'� -� �= too: .,N 

j ;/ 
MISCEL LANEOUS ELECTRI CAL PARTS (Cont'd) 

Cy11nartc8l standotr 61415 

Used on RF un1 t SA-2707 1 1 1 0 0 0 c 

Used on rront panel SA-1607 1 1 1 0 0 0 0 

lJ!::o:d on !::hart hand �wt r.ch, (2088) SC-619 1 1 1 0 0 0 0 
4 ?ta• tg. 

I RF' section SA.-1374 _...2_ 1 1 0 0 0 0 

HARDWARE 

Wrt!nch (20BB) PI-1026 H-201 1 1 1 0 e 0 10 1 
PI-102 {24N973) 

Wrench �i��� PI-1024 H-202 1 1 
(24N971) 

1 0 0 0 10 1 

Wrench WR-1005- WR-1006-.A.J( 1 0 0 0 0 0 • 1 
AJ( 

Wrench �-1()()&o WR-1006-Ait 1 0 0 0 0 0 B 1 

Alignment r.-270'1 SA•2707·AK 1 0 0 0 0 0 10 1 

JACKS 

Phone J•ck 49988 (235N) PI-102.2 J-201. J-«>1 2 2 2 0 0 0 10 1 
JK-44A 

r-n.:me Jack 490258 (lOT) Pl-1022 
TC·!ll (F.58N101) 

I MOU CTORs 

RF' Cotl, Blnd 3 (61011) SA-1459 L-201 1 1 1 0 0 0 0 
(BOtlD) 

RF Co tl Band 2 (51011) SA-1460 L-202 1 1 1 0 0 0 0 
(79BD) 

RF Cotl Band 1 (51011) SA-14&8 L-203 1 1 1 0 0 0 0 
(805D) 

Cooverter cotl, Band 3 (515N) SA-1465 L-20. 1 1 1 0 0 0 0 
(BOlD) 

Converter coll, Bond 2 (51011) SA-1457 L-205 1 1 1 0 0 0 0 
(799D) 

Converter coU, Band 1 (515N) SA-1461 L-206 1 1 1 0 0 0 0 
(B03D) 

V-202 CathO<le RF choke 47896 

Ose. coll, Band 3 (515N) SA-1462 L-208 1 1 1 0 0 0 0 

SPARE PARTS 
EQUIPMENT SPAaES 

TCS-15 20309 211100 

.... 12/24 ,_., 115/230 115 YDC 
VDC Svpply VAC 

, , ;/ ;/ il 

10 1 2 1 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

6 1 1 1 0 0 

6 1 1 1 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

• 1 1 1 0 I 0 

I 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

21127A 

uowc 

il 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TENDB STOCK 
SPAIES SPAIES 

.. � 
d .. � :!� 

�i �� g= �: j 
I II I 

2 2 0 2 

1 1 0 2 

0 0 2 2 

1 1 0 1 

1 1 2 2 

1 1 2 2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

2 2 • • 

1 1 1 1 

1 1 1 1 

1 1 1 1 

1 1 1 1 

1 1 1 1 

1 1 1 1 

1 1 1 1 

z 
)oo 
< "' 
% 
:; "' 

"0 a 
::1. .. 
a :a a.. 
"' 
"0 
a 
; 
"0 
a 
::1. .. 



0 
:::!. 

ca 
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• 
I 

,.. 

L-1011 

L-210 

P-201 

R-201 

R-202 

R-2011 

R-204 
R-2015 

R-206 
R-20'7 

R-208 

R-208 

R-210 

R-211 

R-212 

R-213 

R•214 
R-216 

R•2UI 

R-217 

R-218 

R-219 

R-220 

R-221 

R-222 

R-228 

R-224 

con .. a.o to e.o ••eTC lea 

con., 1.6 to a.o •pc)'Clea 

CCiftfECTOR. •le contact: 12 C(ll-
tacte wall •tuntlns 

RESISTOR, tlxtd: Insulated 
Wlrt1�, 220 CI-s 
:UOI 1 w 

- ··11-1011 

a... .... 104 

sue u R-201 

RESISTOR. t1xeO: compost ttoo: 22000 
em- :t 2� 2 W JAN spec. JAN-fto-11 

Sue as R-202 
RESISTOR, rtx�: CCXDposttton: 4'700 

ohlas t 20'.C. 2 W JAN spec. JAN-R ... 11 

a... aa 1\-108 

Seae aa R-202 
Sue as R-201 

a... •• R-113 

Sue aa R-211 

RESISTOR, tl:red: Ct�apoe 1 u on 20000 
ohu :t � 2 W JAN spec. JAM-R-11 

But as R-20
'
1 

same as R-211 

POTDITIOHETER, 10000 Ohu t 20!1 I W 
with spat nltch 

RESISTOR. tt:red: Ccaposttton, 10000 
Ohu i 20$ 2 W JAN spec. JAN-R-11 

SaDie as R-211 

SUe as R-203 
POTENTIOMETER, 100000 ohms t 20!1 

1 w 

RESISTOR, rt:red: COIIpos1tton; 
220000 oMs. :t 20$ 1 w JAN spec • 

. J.A��-R-11 

SU. u R-221 

RESISTOR. rt:red: COIIIPOI 1 t1on; 
4'70000 OhM :t 20$ 1 w JAN spec. 
JAN-R-11 

USI81'01\, rued.: Insulated Cclaposi-
t1on, 330 ot.a t 101 1 w JID 
epee. Jj�t-ft-11 

osc. con, Band 2 

Osc. con, Band 1 

Atcelver to power suppl.J' 

-201 CathOde 

-201 Ck'IC 

v-201 Plate dropptns 

v-202 Cathode 

-202 Screen reststor 

V-203 Qrld 

V-203. Screen 

V-203 Voltage d1v1d1ng 

V-202 Grid 

V-204 Cathode 

�-202 Coo trol Ortj 

v-202 InJector Ortd 

V-201 and V-204 screen 
voltage dtvldlng 

V-206 Cathode 

V-205 Screen aropptng 

RF aun control &nd AVe 
swtteb 

v-201 and V-204 screen 
dropping 

Bleeder 

V-206 Plate dropping 

AF' Oaln control 

V-206 Ortd 

V-206 Plate SUPP17 

V•2(J7 Orld 

V-2(17 CathOde 

"""'· 

IIDUCTORS (Cont 'd) 

(6W'l b�!� L-208 I I 
(8040) 

(615N) -l�fl L-210 I I 

PLUS COUECTORS 

•em �?C>
�
d/;-1021 P-201, P-403, P..21C3, 2 2 

-12- (3'71204000) P-2203, P-2303, P-2803 
-

'RESISTORS 
&W".r-221 (28J) ��=:.0) 

R-201, R-20-4., R-210, • • 
BWl--NJ.VT R-214 

RC30BEIO.H 

RC30BE162M 

RC40BE223H 
�a:> �;�22M) R-206 I I 

-NAVY 

RC408E472H (28J) RE-939 
(?29NII4700) 

R-207 I I 

RC-4.0BE4'73J 

RC30BE473H 

RC.OBE203J (28J) R£-941 
(72911J120H) 

R-213 1 I 

63166�20 (28J) PT-1000 
(:3BOOE10KS) 

R-216 I I 

RC40BE103tt (2l'J) kE-940 R-217, R-231 2 2 
BT2-NAVY (729NIIIOH) 

G31557-20 (28J) PT-1002 
(3800103) 

R-220 I I 

RC30BE224H (2435) RE-936 
(729NG220tl) 

R-221, R-222 2 2 

RC30BE474H (243S) R£.:.937 
(729N047C!1) 

R-223 I I 

RC31BE331JI' (28J) RE-927 R-224, R-401, R-402, ' 2 

(63288-:sll) (708N33C»>) R-2101, R-2102, R-2201, 
R-2202, R-2301, R-2302, 
R-28Cl 

• 

I 0 0 0 0 0 0 

I 0 0 0 0 0 0 

I I I I II 2 • I e I 3 

• 0 0 0 I 2 3 2 • 2 

I 0 0 0 I I 3 I • I 

I 3 • 

I 0 0 0 I I 3 I • I 

I 0 0 0 I 1 3 I • I 

1 0 0 0 I I 3 .. 8 1 

2 0 0 0 I 1 .3 I • I 

I 0 0 0 1 I 3 I • I 

2 0 0 0 I I 3 I • 1 

I 0 0 0 1 I 3 1 8 I 

1 2 2 2 1 2 3 I • I 3 

0 0 0 I 

0 0 0 I 

I 3 I 3 I 2 

0 0 0 12 

0 0 0 3 

0 0 0 3 

0 0 0 3 

0 0 0 " 

0 0 0 • 

0 0 0 3 

0 0 0 8 

0 0 0 3 

1 2 I 2. 1 8 

I I I 

I I I 

I • • 

12 10 20 

3 3 5 

3 3 5 

3 3 6 

3 5 6 

8 5 10 

3 5 5 

• 5 '" 

3 3 15 

' • 10 

.""" 

., 
Cl 
� .. 
Cl 
:I 
Q. 
"' 
, 
Cl .. 
., 
., 
Cl 
:::!. .. 

·z 
,. 
< 
"' 
::t 
:;; 
"' 

8 
� 
Ill 

"' 
• 

:. 
;;· 
:I 

� 
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R-225 

R-226 

R-227 

R'""228 

R-229 

R-230 

R-231 

R-232 

8•201 

S-20U 

S-202 

8•200 

5-204 

8-205 

S-206 

S-207 

S-206 

1-201 

V-201 

NAME OF PART 
AND DESCRIPTION 

Same as R•211 

RESISTOR, rtxed: composltlon; 2200 
Ohms i 2()\f; 1 W JAN spec. JAN-R-11 

Same as R-101 

same as R-202 

RESISTOR, !lud: Compos1t1oo; 1800 
ohms, t10il 1 W JAN spec. JAN-R-11 

same as a-202 

8aJile as R-211 

RESISTOR, _rtxed: C(lllposl t1oo; 10000 
ohms :t20J 1 w JAN spec. JAN-a-u 

SWITCH, 3 POSitions, 9 c-ontacts 

Rotor assembly 12 

SWITCH, 6 POS1t1ons, 15 contacts 

Sue as S..105 

Sue as 8-107 

Part or R-216 

same as s-201 

Saae as s-201 

TRANSFORMER: Primary, 7500 ohms, 
sec: 500 ohms CT. 2.5 w., 20D-
6000 cps. 

1'UBE: Triple grid ampUUer JAN 
spec. JAN-1-A 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
0' .NTITY 

PER �UIPMENT 

A.W.S., JAN. 
IMFR.I AIR KING Cl� i u 

TCS-14 
NAVY AND !COLLINS) AU SYMBOL 

AND NAVY 
FUNCTION 

TYPE 
STOCK MFRS. DRAWING DESIGNATIONS �����8� � NO. DESIG· AND PART INVOLVED 12 VDC 

DESIGNATION .,.t> ... .,.�,. :=t=> 
NATION NUMBER �= -��l.,s;;: � 

- ! :: ;/ I 
RESISTORS (Cont • dl 

Diode load 

�-206 Cathode RC30BE222M (2438) RE-930 R-226 1 
(729NG2200) 

1 1 0 0 0 1 1 

AVC Feedback RC30BE106J 

lv-206 Screen voltage Dlv-
ldtng 

Llmltlng C311£182JI: (2.,) RE-946 R-229, R-602 2 
(72SNG1800) 

2 2 0 0 0 1 1 

V-204 Orld 

y .. zot and V-204 screen 
dropping 

Lllaltlng i&caoBI:!OOH (2.,) RE•932 R-232" 1 
(729NG10H) 

1 1 0 0 0 1 1 

SV ITCHES 
Oscillator band swttch ��:'iko SA-1630 S-201. 1;·207. S-208 3 

(178C) 
3 3 0 0 0 0 

Part or s-201 (25C) SA-1429 8·201•.4 1 
.4•1429 (561&-3) 

1 I 0 0 0 II 2 

Osc. Selector switch (25C) SA-1627 S-202 1 
A-1627) (178C-4) 

1 1 0 . 0 0 0 

iHon-cw SWitch �003 

ot used 

PCMer sw 1 tch 4118-A 

AVC fMltch 0 

Converter band switch 

RF Amp Ba'nd switch 

TRANSFORMERS 
Output transromer 01088 (2448) TR-1021 T-201 I I I 0 0 0 3 I 

TUBES 

RF Ampl1t1er 1251<7 (524K) 1'U•I037 V-201, V-204, V-�05 3 3 3 0 0 0 7 • 
12SK7 

SPARE PARTS 

EQUIPMENT SPARES 
TENDER STOCK 
SPARES SPARES 

TCS-15 211100 21827A .. � 1 .. � 20309 ... .u 

d� -a 

Leu �j ,;> �: 
12/24 -·· 115/230 IU VDC 230 VDC �: �= �: VDC VAC ! s ... pply 

I ;/ ;/ 
�· t t a· t t J JJ J d  & & & d 

3 1 a 1 0 0 0 3 3 3 6 

3 1 • 1 0 0 0 • 6 6 10 

3 1 • I 0 0 0 3 3 3 5 

9 1 • I 0 0 0 2 2 3 3 

9 I • 1 0 0 0 2 2 2 3 

9 I • 1 0 0 0 I I I I 

0 0 0 0 0 0 0 0 0 

II 1 3 1 0 0 0 2 2 3 3 

13 6 7 6 0 0 0 9 9 0 0 
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V-202 'ruBE: Pentagrld converter JAN spec. Converter 
J.AN-1•A 

V-203 Sue as .,_101 R-r Oscillator 

V•204 SUe as V·201 1st l""F upllt1er 

V•2'05 Su.e IS V-201 2nc1 1-F' ampllner 

V-206 11Jill:: J)Jrlex diode triode JAN spec. Detector-aJnPll rter 
JAN-l•A 

V-2fr, Sa.Pie as v-203 Audio aapll tier 

X-201 Seat u l-101 For V•201 

X-202 saae as x-201 For V-202 

X-2'� Same as 1-201 For ·:-zc::: 

X• 20ol sa.rr.e a�� x-201 For v-2oc. 

x-ros Saae as X-201 For V-206 

X-206 Same as x-201 For V-206 

X•2cr" Same as X-201 ror v-zrn 

x-2oe Sae as 1-108 For crystals 1, 4 

X•209 S&���e as X-208 For crystals, 2, 3 

z-201 TRANSF'ORHER, lnterstage, 456 KC ±1� 1St 1F 

Z-202 8aJIIe as z-201 21:1d 1F 

Z-203 'l'RAHSFOJH:R. diOde output, 465 KC 3rd 1F 
tl� 

Z-204 TRANSFOJta:R, 466 JtC 1F Beat ose. eon assy 

REMOTE COMTROL: UYY TYPE CCY-23270-A 

E-601 TEFQ1:Ilf.AL STRIP: 4 Contacts, btkellt Handset tennlnal bd. 

KNOB assetrab 17 F'or R-601 

J•60 1 Sue as J-201 Phme _J ack 

J-602 Same as J-101 Ke;v &: !Ilk! Jack 

LS-601 LOODSPF.AKER, permanent ma�et 51 Loudspeaker 
cooe, 6 ol'un voice coll 

P-601 COOECTOR, IIBle contact: 9 <:ootacts, Power supply to remote 
wa 11 !'IIOUn tln g 

� 

TUBES (Cont'd) 

12SA7 {524�1 11!-1026 V-202 1 1 
12SA'1 

12A6 

12SQ7 {fi24KI TtJ-102'7 v�·206 1 1 
12SQ7 

SOCKETS 

49367 

49911 

IF TRANSFORMERS 

471273 {242SI SA-2612.UK Z-201, z-202, Z-200 3 3 
SA•2612-
.ux 

471273 {24281 SA-2612.u.K 
RA-2612-
A AI< I 

471280 �����01 SA-1�'W Z-204 1 1 

MISCELLANEOUS ELECTRI.CAL PARTS 

(210CI SA-1443 E-601 1 1 
SJ.-1443 {2230AI 

{604.\l SA-1637 1 1 

JACKS 

49986 

49009 

LOUDSPEAKERS 

49437 {210CI PI-10tl3 LS-601 1 1 
PI-1003} 2?'1N220 

PLUG CO"NECTORS 

49896 {lOCI RC-1019 P-401, P-601, P-2101, 2 2 
GK-9-328 {371N211) P-2201, P-2301, P-2601 

' 

1 0 0 0 7 2 13 2 7 2 

1 0 0 0 7 2 13 2 7 2 

3 0 0 0 2 2 10 3 2 3 

1 0 0 0 2 1 10 1 2 1 

1 0 0 0 0 0 0 

1 0 0 0 0 0 c: 

1 0 0 0 0 0 0 

1 1 1 1 11 "I" 1 6 1 3 

I 

0 0 0 3 

0 0 0 3 

1 

0 0 0 6 

0 0 0 2 

0 0 0 0 

0 0 0 1 

0 0 0 0 

1 3 1 3 1 2 

I 

3 0 0 

3 0 0 

6 9 9 

2 3 3 

0 0 0 

1 1 1 

0 0 0 

1 4 • 

I 

� 

J 
Q 
:I 
CL 
Cl\ 

, 
Q 
Ci 
, 
Q 
::1. 
.. 

z 
> 
< II\ 
::1: 
:; II\ 
.0 
8 

� 
Cl\ 

Cl\ 
• 

Q. <r 
:II 

� 
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� 
lj NAME Of PAIT 

AND DESCIII'riON 

ll-e01 PO=ICJIE'IU, brl ... T 1104 600 .,.. 

- - ..... 

IHIOI - .. 11-106 

� - ..... 107 

11-«lB - .. s-eoe 

!-e01 'l!WISFOittER. ,..1-rr. 600-. 
see: e ot.s, 2 w.. 2()0oofi000 cpa. 

AITUU LOAD1U COIL: UVY TYPE 

.:-oae POST, terwlnal: S/4• O.D. ceraalc 

�-"'S ...... �10'7 

L-701 con .. lOidlnc V!p. total lnductaDCe. 
tapped at t&.f!:f,-M,eo. llld 7e_., 

�I SWITal detent &saabl7 coaalet1nB 
Plate, aprtna. btarlnl 

C)-'JQ2 SIIA" aaaellbl7 conalst1n& or all&ft 
A taper Pln 

8-701 SW!'ICII: o-e Posltlona, 0 C(lttacta 

H-1101 KIT. cablnet IICUiltlDI 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-1.4 AND TCS-15 EQUIPMENT 

I'UNCT10N 

!tee. vol. CCiltrol 

Ll•ltlnl 

Spealrer-pboaea nltch 

'l'ralla.ltter on-orr ewltch 

Receiver en-orr awl.tcb 

Si»aker tranSron�er 

CML-•7206 

Te�W�lnal buehln1 

Ground Poet 

Lot.dlna Inductor 

Tap swltcb 

Cmta1ns tbt nectSI&l'J 
hardware tor •ounttng 
the transal tter and re-
cetver c:ablneta horl ,.,... 
ontal17 or nrt1e&ll7 
(angle bracteta, 

screws. nut.a, &ad 
-..bers c:ontalntc1 tn a 
cardboard carton) 

PARTS 

A.W.S., JAN. 
NAVY 

AND NAVY 
TYPE 

STOCK 
NO. 

DESIGNATION 

RC81111182K 

24003 

2Ul�J. 

302038 

011i0'7 

81162 

(Mfi.J AIR KING 
AND ICOlUNSI All SYMBOl. 

MfiS. DRAWING DESIGNATIONS 
DESIG- AND PAIT INVOLVED 

NATION . NUMBER 

RES IS TORS 

(53:!C) PT-1001 R-601 
l!-86 

SWITCHES 

TRANSFORMERS 

(210C) TR•1023 T-801 
21l85 (867S705A) 

MISCELLUEOUS ELECTRICAL PARTS 

(UC) HP-1078 £-'700 
G-047 (19CI<B123) 

INDUCTORS 

(23a!) SA-1468 L-701 
SA-1- (40?5-4 

MECHUI CAL PARTS 

(23a!) SA- 1717 0-'701 
SJ.-1717 (HIIlK:-1) 

(201!A) SA-1623 0-'700 
SA.-1623 (22&·11) 

SWITCHES 

���h. �;=1l S-'101 

HARDNARE 

(201!A) HA-1063 H-801 
MA·I0615 

QUANTITY 
PER EQUIPMENT 

1 
TCS·14 

�� :!l!: .,l!: 
�� e a� �j �; 

l2 V1>C 

!! ... = ·� "':' :: 
j = 

il 

1 I I 0 0 0 1 I 

1 1 1 0 0 0 2 1 

2 2 2 0 0 0 1 0 

1 I I 0 0 0 0 

1 1 I 0 0 0 0 

I 1 1 0 0 0 0 

1 1 1 0 0 0 0 

I I I 0 0 0 0 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 20309 211100 21827A 

,_ 12/24 ..... 115/230 115 YDC 230 V1>C 
YOC - VAC 

.;I .;I .;I .;I .;/ 

3 I 8 1 0 0 0 

11 1 3 1 0 0 0 

• 1 I 1 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

• 

TENDER 
SPARES 

u 

�l 
=� 
t;$ 
�= j 
I I 

3 3 

2 2 

.. 2 

1 1 

0 0 

0 0 

I I 

0 0 

STOCK 
SPARES 

:!l!: :!e 
o"' �= c� 

...= 

I I 

6 5 

3 • 

0 • 

0 1 

0 0 

0 0 

0 1 

0 0 

"' 
• 
" 
::r. 
0 
:I 

� 

z 
,. 
< 
"' 
:z: 

::; 
Cit 

""' 
a 
� .. 
a 
:I 
a. 
"' 
"' 
a .. 
• 

""' 
a 
� .. 
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H-800 CI.J.HP, cable: dle"'"C&at alU.lftUII 
bod.J', plated brass screws, platea 
phosphor brmze sprlnB loclalfasber 

R-803 Sue a.s R-802 

H-80< SaM aa H-U 

H-806 SUe as H-802 

a-eoe Sue aa H-802 

11-80'7 fsue as H-802 

HI-801 KICMPHONE. carbon: Stolle blttcc 
qpe, complete wltb 1pusb. to talk' 
sw1 tch, 51 inch, 3-conductor cord. 
&nd Pl\lfl• Navy eype-5104.2 
Hlcropbooe 1s tncluelecl. 

Hl-802 SaJM! a.s HI-801 

P-801 CCiiNECTOR. reaa.le contact: Right 
angle, 16 cc:mtacts 

P-802 CC»>NECTOR. femab cootact: Stralgh 
16 contacts 

P-803 CQOfECTOR, Ce���&le contact, right 
angle, 12 cootacts 

P-804 CCHIECTOR, tewale: Coottct straight 
12 temlnals 

P-806 CCilNECTOR, remale contact: right 
angle, 9 cootacts 

P-Stle CCIOI'ErTOR. telllle contact: Stratght 
9 contacts 

S-801 TELEORAPH KEY: Standard type Wl tb 
shorting lever, brass rtntsh 
lacquered. plattnor potnts 

W-801 ��· tnelud.ed. P-8CE and. 11 teet or 
16 ecndUctor sblelded. plastic 
cable 

II-801J CABLE InclUdes t1nr.ed sort copper 4 
conductors, 16 gauge, 26 strands 
130: 7 cmductors 20 gauge, 10 
strands, 130: dielectric test 
1&00 V, 60 cycles, between con-
ductors. &nd 1000 v between au 
condUctors toaether to shield and 
orouno 

11-802 CABLE, tnc ludes P-803 and P-804 and 
10 teet or 7-eonductor abtelded 
pi.ast1tfo eahle 

II-802A CABLE, tncludea tinned sort copper, 
2 cmductor8 12 pup, 86 strands 
f30, 2 conductors 16 puge, 26 
strands 130; 3 conductors 20 
pup. 10 strands 130; dlelectrlc 
test u ror w-eou 

H-803 CABlE, inclUdes P-806 and P-806, aM 
20 reet or ?-conductor shielded 
plasttte cable 

• .. 

�""' 

MAl DWAlE (Cont' d) 

·or Wo-801 --· 
�-

DC-1016 H-800 

For w-eot 

For w-a02 

For w-eoe 

or w-803 

orw-8001 

M I CIOPHOMES 
�lerophone 6100<C (231M) SA-13Q5 HI-801, H!-800 

(2014tle) 

�terophone 

PLUG COllECTORS 
}Part or w-eot 491194 (10C) PL-1014 P-801 

�)tc 
(31?N30'7) 

fpart or w-eot 49896 (10C) PL--1016 P-802 

��:i)tc 
(317N308) 

!Part or w-802 49900 �iOC) PL-1013 P-803 
K-12-23 (31'7N213) 
/2AC 

Part or w-ec.e 49901 
��-21 

PL-1012 P-804 
317N212 

/2AC 

Part or w-8CX3 . ...., 
��) 

PL-1017 P-806 
-1>-23- (317N215) 

/2AC 

Part or"w-BCX5 49898 (10C) Plr1016 P-ace 
GJH�-21- (317N214) 
1 2AC 

SM ITCHES (To !•vroph Kty) 

Telegraph ke7 26018 

I 
PI-tore B-801 
(2741111) 

I KTERCOUECT lNG CABLES 
Trans. pe-er c•ble 622'71 (2458) CA-1CJ6g w-801 

Cable (wire} CG17 
��l 

CA-1004 

Rec. sw-er cable 022'72 
�":'"") 

c.-1oeo 11-802 
-1oeo (21660) 

Cable (wtre} onlJ (22:50) CA-1()g6 w-eoz,.., \rt-&<Dl 

Cootrol cable 622'70 (2465) CA-1068 11-803 
CA-Hl68 (748A-1) 

-

• 

1 1 1 0 0 0 0 0 

2 2 2 0 0 0 0 0 

1 11 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

J. 1 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

I I 1 0 0 G • I 14 1 10 

I 1 1 0 0 0 0 0 

I 1 1 0 0 0 � 1 .. 1 10 

• • 2 0 0 0 0 0 

I 1 1 0 0 0 � 1 14 1 10 

I 

0 0 0 0 0 

0 0 0 0 0 

·o 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

I 0 0 0 1 

0 0 0 0 0 

1 0 0 £) 1 

0 0 0 0 0 

I 0 0 0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

• 

0 0 

1 2 

0 0 

1 2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 

0 

2 

0 

2 

"""' 

'I 
c 

a 
G 
:1 
G. 

"' 
, 
G 

; 
: 
� 
... 

� 

s 
% 

!i 

8 
� 
"' 

:: 
a 
0 
:1 

� 
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TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

NAME OF PART 

AND DESCRIPTION 

W-803A S8.llle as '.1"-l'l02A 

FUNCTION 

Cable wire only 

W-t.04 CABLE, Includes phone plug, 3 clr- Key C�'rd and plug 
cu 1 t phone plug and 34 Inches or 
2-conductor cord 

l-l-804A CABLE, tncludes 2 conductors, 16 
stranas #30 

Cor,j only 

CABLE, co-a.:xlal, copr>er bratd 14" Coaxial cable 
len_&th 

POWER SUPPLY: NAVY T YP E CKP-211eB I-B 

C-41!1. CAPACITOR, F'vll paper triple .stc- C-401A, C-4018, C-401C 
tlon 0.1 f.Lt + aJ%. -10% 800 wv 
JAN spec. J AN-C-5 

C-401 Section of C-401 H-V dynamutor pr1. noise-
ttl ter 

C-401 Section uf C-401 L-V dyna.mutor SP�. nolse-
filter 

C-401 Section or C-401 L-V dynamotor prl. noise-
rn ter 

.::-402 CAPA,�!':'OP. fl:xed Mica, o.0047 �-'r H-V d)namotor prl. noise-
' m-<, 500 '•N JAN spe�. JAN-C-5 !11 ter 

C-403 S&'lle as C-402 H-V nolse-!1lter 

C-404 Same as C-402 H-V notse-!llter 

C-405 Same as C-1.<::5 H-V nolse-rtlter 

<;-406 Same as C-12?' Spark suppressor 

C-407 Same as C-40"> L-V nolse-!llter 

C-408 Not used 

C-409 Sa.JI'Ie as C-402 L-V noise-rtl ter 

C-410 SaJ!Ie as C-402 L-V ,dyna.motor prl. noise-
rn ter 

C-411 Not used 

C-412 Sallie as C-406 Spark suppressor 

l>-401 DYNAMOTOR: Input: 12 v. 9. 9 amp., Power supply 
DC; OUtpUt: 400 v o. 18 amo . •  DC; 
4700 rpm 

D-402 DYNAHQTOR", Input: 12 v, 3.8 amp. Power SUDDlY 
DC OUtput: zm v, 0.1 amp. DC: 
4400 rpm 

• 

PARTS 

A.W.S., JAN. 
AND NAVY 

TYPE 

DESIGNATION 

62269 

CP51BSEF'104V 

CH35B47a1 

481249-a:J 

CP51B1EF'254V 

211041 

211042 

NAVY 
STOCK 

NO. 

(MFR.) 
AND 

MFRS. 
DESIG

NATION 

AIR KING 

(COLLINS) 
DRAWING 
AND PART 

NUMBER 

ALL SYMBOL 
DESIGNATIONS 

INVOLVED 

INTERCONNECTING CABLES (Cont'd) 

(5()()).) 
SA-1390 

(231M) 

(2230) 

(234M) 

(648) 
MWBW 

(OOE) 
HL-413)-
46 

(00011} 
35l!OZO 

SA-1390 W-804 
(426N7) 

CA-1082 
(426N7) 

CA-1098 

CAPAC I TORS 

CG-779 C-401, C-2808 
( 956000100) 

CG-764 C-402. C-409, C-410, 
(909N260C N )  C-2102, C-2103, C-2107, 

C-2110, C-2111, Q-2112, 
C-2117, C-2118, C-2119, 
C-2302. C-2."i:>3. C-2307, 
C-2310, C-2311, C-2312. 
C-2317, C-2318, C-2319 

DY�AHOTORS 

['!"1000 D-<Dl 

ll11001 D-402 
{Z31N40A) 

QUANTITY 
PER EQUIPMENT 

3 0 

o· o 

TCS-14 

12 VDC 

" 
/J g .. () 

0 11 

.. 

SPARE PARTS 
EQUIPMENT SPARES 

TCS-15 20309 

12/24 l•n 
115/230 Power 

VDC S11pply VAC 

§ 
Ja Jl 

" 
JJ 

• 

TENDER STOCK 

SPARES SPARES 

Ill ID 
Q. 
o· 
� 

=_< 

., 
0 
� "' 
Q 
:I 
0.. 

"' 
"0 
0 

;; 
., 
0 
� ... 



g 
cii" 
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Q 

Q) 
I 

"' 

,.., 
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!)--4.01 BHUUH, post tl ve LV For �401 

D-401B 811\JSH, negative LV ror D-401 

D-401 BBUSH, PllSl tl ve HV for J>-401 

D-401 BRUSH, negative HV For D-401 

D-402A BRUSH. positive LV f'or D-40;? 

{}-4028 BH.U3H, negatiVe LV for D-402 

D-40ZC BP.lJSH, posltlve HV ror D-402 

D-4020 BRUSH� negatl ve HV for D-402 

BRUSH HOLDER LV For D-401 

BRUSH HOLDER HV f'or D-401 

BRUSH· HOLDER LV For D-402 (Right) 

BRUSH, HOLDER LV For D-402 (Lett.) 

BRUSJ HOLDER HV For D-402 (H.lght) 

BRUSH HOLDER HV for D-402 (Lett) 

CAP, Brush Holder LV For D-401 

CAP, Brush Holder HV for D-401 

CAF, Brush Holder Ji'IJr !>-402 

SHOCK '10UNT Used on bottom plate 
-· ----- - -------

F-401 FUSE, cartridge; 15 arnp., zsv . •  9/32 L-V dynamotor prt 
X 1 1 I 4 � 

F-402 Fl!SF:, cartridge: 30 amp., 25 V, 
9('?>2" X 1 1/4 w, 

K-401 Same as K-102 

L-401 CHOKE COIL assembly: 2aah :l ifY1, 
0.02 Ohms. 

L-402 t:iame as L-110 

L-403 CHOKb:: e ny. o. 1 amp., 160 onms, 
120 cps. 2500 TV, 100 cps 

L-404 Same as L-402 

lr40� Same as L-40 1 

' 4ll 

I 
Same as 1'-601 

U_ 

ri-V dyrl!!l'fiOtor pr1. 

Motor Control contactor 

H-V dyna.JnOtor pr1. noise-
tllter Ind. 

H-v noise-tnter Ind. 

L-V r1pple-t1lter reactor 

L-V noise; tllter Ind. 

L-V dyn8lllotor prL notse-
rnter lnd. 

Power SUpply to kf''llote 
Cl)ntrol 

2803.'7,.-15 

26033-30 

2920J 

471006 

47f'l9fi 

2()1000 

498�6 

"" 

Ml SCELLAN EO'US ELECTRICAL PARTS 

(60E) PI-1011 �401-A 1 0 0 0 
(�N104) 

(601<.:) PI-1010 !,._401-S 1 0 0 0 
{2�o�t:10F.) 

(60E) Pl-'-065 D-401-C 1 0 0 0 
(,2341:102) 

(60E) PI-1013 D-401-D 1 0 0 0 
(Z34N103) 

(200W) PI-1016 D-403--A 1 0 0 0 
(214l1100A) 

(200W) PI-1015 J>-40&-B 1 0 0 0 (234N10 LI) 

(alOW) PI-1014 D-402-C 1 0 0 0 
{234N102A) 

(moW) Pl-1012 1>-40�0 1 0 0 0 
(Z34N103A) 

(60E) BH-1001 1 0 0 0 

(60E) BH- 1002 1 0 0 0 

(moW) BH-1003 1 0 0 0 

(alOW) BH-1004 1 0 0 0 

!moW> BH-lOOfi 1 0 0 0 

(200W) BH-1006 1 0 0 0 

(60<) 1){-1011 .1 0 0 0 

(60E) BH-1012 1 • 0 0 0 

(200W) BH-1013 2 0 0 0 

(508HI PI-1019 4 • 0 0 

FUSES 

(9761 F\1-1002. f'-401 1 0 0 0 
4AG (2841<508) 

(976) �11-1001 F-402 1 0 0 0 
<AG (264N609) 

RELAYS 

ll I I I I I I 
I KDUC TORS 

(23311) SA-1426 L--401, L-40f', L-2104. 2 1 0 0 
S.A.-1426 (416A-1) L-.2204, L-2802 

(2448) TR-1024 L-403 1 0 0 0 
TR-W24 (67AN125.A.) 

L 
PLUG CONNECTORS 

I I 

I I I I I 

.. 

0 0 10 fi 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 10 5 0 0 0 

0 0 8 2 0 0 0 

0 0 8 2 0 0 0 

0 0 8 1 0 0 0 

0 0 8 1 0 0 0 

0 0 8 1 0 0 0 

0 0 8 1 0 0 0 

0 0 8 2 0 0 0 

0 0 8 2 0 0 0 

0 0 8 • 0 0 0 

0 0 10 1 7 1 0 0 

0 0 11 "" 0 0 0 

0 0 11 "" 0 0 0 

I I I I I I I I I I I 
1 1 0 0 0 0 

0 0 3 1 0 0 0 

I 

I I I I I I I I I 
I 

l I I 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 • 

0 0 0 

0 0 0 

I I I I 
0 0 1 

0 0 0 

I I I I 

0 "' 0 

0 "' 0 

0 "' 0 

0 "' 0 

0 "' 0 

0 "' 0 

0 "' 0 

0 "" 0 

0 12 0 

0 12 0 

0 6 0 

0 6 0 

0 6 0 

0 6 0 

0 6 0 

0 • 0 

0 12 0 

0 8 • 

0 100 0 

0100 0 

IT 
0 ·2 1 

0 3 0 

I I 

'"""' 

-,;( 
0 
:::. 
.. 

Q 
:l 
0. 

..,. 
"Q 
Q 

;; 
-,;( 
Q 
� 
� 
.. 

z 
)> 
< 
..,. 
:X 
-,;( 
..,. 

8 
� 
U'l 

..,. 
• 
!l 
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:I 
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P-402 

P-403 

R-401 

R-402 

POWER 

B-210 

B-210 

C-210 

C-210 

C-210 

C-210. 

C-210 

C-210 

C-210" 

C-210 

C-210 

NAME OF PART 
AND DESCRIPTION 

Same as P-101 

Same as P-201 

Same as R-224-

same as R-401 

SUPPLY: N IVY TYPE- 211100 

MOTOH, DC� 3flf3 h. p. 115 v 3450 rp 

Same as B-2101 

Saae as C-1Z7 

8a.me as C-402 

Same a.s c-2102 

CAPACITOR. tlxed: 1111ca 0.006 ,.,.r 
t a')% 1000 TV JAN spec. JAN-C-5 

Sue as C-109 

Same as C-125 

Same as C-2102 

Same as C-120 

same as 0-2101 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS liST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 

QUANTITY 
PER EQUIPMENT 

A.W.S., JAN. 
(MFR.) AIR KING 

NAVY AND (COLLINS) ALL SYMBOL � TCS·I-4 
AND NAVY 

::!!t FUNCTION 
TYPE 

STOCK MFRS. DRAWING DESIGNATIONS 
:!g::! § 

u 

NO. DESIG- AND PART INVOLVED 0 

DESIGNATION .,:.>.,:. 
�1 � 

> 12 YDC 
NATION NUMBER �= � � 

� Ji 
" 

PLUG CONNECTORS (Con!' d) 

Power Supply to transrol tter 49893 

I I Power SUpply to receiver 1 49899 

RESISTORS 
Spark suporessor RC31BE331:K 

(83288-331) 

Spark suppressor 

MOTORS 

For HV generator -211224-B ,(520!') 110-13690 '3-2101, B-2102 0 0 0 0 2 0 0 
( 230000 100) 

for LV s,enerator 

ClPAC I TORS 
·-

Spark suppressor cap. CP5181EF'Z54V 

Motor Noise F11 ter Cap. 013584781 

Motor Notse Fll ter Cao. 

H:v FUter Cap. Cl155B60al (66S) C0 .. 11425 C-2104, 0-2314 0 0 0 0 1 1 0 
(910260840) 

HV F1l ter Cap. CH50A62a1 

HV F'llter Cap. 481249-20 

Ftluent Supply no1se-
Fll ter cap. 

Filament SUpply nolse- CI135A822fC: 
rn ter cap. 

F'llamen t SUpply nolse-
rtlter cap. 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 20309 211100 21827� 

l•u 12/24 115/230 ,_., IU YDC 230 YOC VDC Supply VAC 

Ji Ji 
"' 

.. 0 

<3& 

"' 

iJ 
"' 

.. 0 

<3& 

i 

0 0 0 6 1 0 

0 0 0 3 I 3 1 

" 

TENDER 
SPARES 

u 
.. 

::!� "'� 
: ;  

�� :,!Z 
: 
� 

6' 
& ,

. 

0 0 

0 0 

STOCK 
SPARES 

u 

:!g :!� 
.;> 

�§ �= 

6' 
& 

6' 
& 

0 0 

0 0 

< 

z 
)to 
< 
"' 
X 
::;; 
"' 

"''I 
a 
:a. .. 
a 
::11 
a. 
"' 

"CC 
a 
i 
"''I 
a 
:a. .. 



0 .. 
ca :r 

!. 

Ql 
• 

-o 

,.... 

c-211( Salle as c-2102 

()-211 sue as c-2102 

C-21U Saae 88 Co-2102 

c-211l! Sue as c-21oe 

C-211 sue as o-21ne 

Q-211f a..e u 0.8)6 

C2115l Section or C-2115 

C2115B Section or C-2115 

C-211l! sa.e as c-2101 

C-211 saae a.s c-2102 

C-2118 saae as C-2!02 

C-2119 SUe as C-2102 

BRUSH. positive LV 

BRUSH. negative LV 

BRUSH. posttlve HV 

BRUSH. negative HV 

BRUSt. negative InpUt 

BRUSH. positive input 

CAP. Brush bolder HV 

CAP. Brush bolder LV 

CAP • Brush bolder HV 

CAP. Brush holder LV 

CLIP. FUse 

� cartridge; 10 aap 250 v 
na• x 2• 

e as F-Z101 

G-2101 GDfERA.'TOR. DC: .\30 V().200 aap. 
3450 r"' 

G-2102 GillERA1'0R, DC: 240 v 0.100 amp •• 
12.5 v 4.0 a.Jilp. 34f:() t'pll 

K-2101 Saae as K-102 

" 

Hot.or notse enter cap. 

Hotor notse fll ter cap. 

LV rtlter cap. 

LV F'll ter cap 

LV Fll ter cap. 

C-2116A.. C-21158 

POffer Input rnter cap 

Power InpUt tllter cap. 

Spark SUppressor cap. 

Hoto)r notse rn ter cap. 

Motor notse rtlter cap. 

Motor notse CUter cap. 

for G-2102 

For Q-2102 

For o--2101. G-2102 

For Ch2101. G--2102 

For B-2101. B-2102 

For B-210 1. B-2102 

For G-2101. G--2102 

For B-210 1. B-2102. 
·3-2102 

For G-2101. �2102 

For B-2101. 6-2102 
G-2102 

r'Of 9/16 Ferrule type 
ruses 

B-210 1 Pr1aa17 F\lse 

B-2102 Pr1mary f\lSe 

HV Genera tor 

LV Plate & f11Ment 
�.nerator 

HV ":"otor Control Contact« 

CP6UMEf104V 

20044-10 

-211220-D 

-211219-C 

29220 

� 

CAPACITORS (Cont'd) 

HI SCELUMEOUS ELECTRICAL PARTS 
(520F) 
BR-107 

(520F) 
BR-107 

(520F) 
BR-106 

(520F'} 
BA-108-A 

(520F) 
BR-104 

(520F) 
BR-104 

(520F) 
BHc-103 

(520F) 
BHC-101 

(520F) 
BLT-107 

(520F) 
BLT-104 

(978) 

(2271.) 

(520F) 

(520F) 

BH-11063 

BH-11064 

BH-11065 

BH-110&6 

BH-11069 

BH-110'70 

BH-11071 

BH-11072 

BH-11073 

BH-11074 

FC-11811 

FUSES 
FV-11624 F-2101. F'-2102. F-Z�Jl. 
(26-121!XX}Q) F-2302 

GENERATORS 
:JN-13'700 I G-2101. G-23:)1 
(2..'�1000200) 

CN-13701 G-2102, G-23)2 
(�.1000100) j 

RELAYS 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

• 

0 1 1 0 0 0 0 2 5 

0 1 1 0 0 0 0 2 5 

0 2 2 0 0 0 0 2 10 

0 2 2 0 0 0 0 2 "' 

0 2 2 0 0 0 0 2 "' 

0 2 2 0 0 0 0 2 10 

0 • 4 0 0 0 0 2 4 

0 4 4 0 0 0 0 • • 

0 • 4 0 0 0 0 2 4 

0 • • 0 0 0 0 2 • 

0 4 4 0 0 0 0 2 1 

0 2 2 0 0 0 0 2 8) 

0 1 ! 0 0 0 0 4 1 

0 1 1 0 0 0 0 5 1 

I 

2 5 0 0 

2 5 0 0 

2 10 0 0 

2 "' 0 0 

2 "' 0 0 

2 "' 0 0 

2 • 0 0 

2 • 0 0 

2 • 0 0 

2 • 0 0 

2 1 0 0 

2 20 0 0 

4 1 0 0 

5 1 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

o 1 o 

I 

0 0 

0 0 

� 

"V 

� .. 
a 
:I 
C1. 
"' 
'D 
a .. .. 
"V 
a 
� .. 

z 
,. 
< 
"' 
::1: 
"V 
"' 
-o 

8 
� 
Ill 

"' .. 
!l. 
c;· 
:I 

� 
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�� NAME OF PART �z 
AND DESCRIPTION �� 

Q 

K-2101 RELAY general purpose 12 VDC con 
SPST cont. 

1·2101 Saae as L-102 

L-2102 Same as L-2101 

L-2103 CHOKE: ft h7 0. 1 5  aap. 100-
2195t 128 01 

L-2104 Same 88 L-401 

0-2101 COUPLING. tlextble: 1 1/4• X 2• 
Cold Rolled Steel 

0-2102: SMe as o-2to1 

P-2101 Sue e.a P-eot 

P-2102 Sue as P-101 

P-2103 Same aa P-.201 

R-2101 Bae u R-2U 

R-2102 Saae as R-2101 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

(MFR.) AIR KING 
A.W.S., JAN. �1 TCS-14 

NAVY AND ICOLLINSJ All SYMBOL " 
FUNCTION 

AND NAVY STOCK MFRS. DRAWING DESIGNATIONS v 

�� 8� 
v 

TYPE 
.v �e � NO. DESIG- AND PART INVOLVED �� :\i 

-> 12 YDC 
DESIGNATION NATION NUMBER tlit �§ �� � �= ... = �2 : .;/ .! 

R ELAYS (CONTI 0) 
F1laaent voltage control 29898 (528L) RL-12492 K-2102, K-2302 0 0 0 0 I I 0 

contactor (401110200) 

INDUCTORS 
HV Finer inductor 47896 

LV FH ter inductor 

LV Filter reactor 301992 (SSC) CL-11020 L-2103, L-2303 0 0 0 0 1 1 0 
(678132100) 

Fll. Voltage Flrter 471006 
Inductor 

MECHAM I CAL PAR T S  

H V  Gen. (529L) HP-11835 0-2101, 0-2102, 0-2301, 0 0 0 0 2 2 0 
(015306000) �2302 

LV Gen. 

PLUG CONNECTORS 
Power supply to remote 49896 

control 

Power supply to transattte 49893 

Power supplJ to recetver 49899 

RES I STORS 

Spark SUppressor res. RC 31BE:331K 
63288-331 

Spark SUppressor res. 

P ONE R SUPPLY: UYY TYPE -20309 C•PACI TORS 

c-22()1 CAPACITOR. Paper: 4 p.t :t: 20$ 600WV High voltage rnter 481054-2.0 jii5 C) Co-114m c-2201. C-2.002. C-22:>3. 0 0 0 8 0 0 0 
capact tor -604() (930340000) C-2204, C-22()5, G-2206. 

c-za:n. C'-22:)8 

C-23)2: S&llle as c-.zmt �tgn voltage rtlter 
capacitor 

C-2203 Sa�:�e as C-?.201 lgh voltage tllter 
capacitor 

c-23>< Sue as C*-220 �liJh voltage rtlter 
capacitor 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 20309 211100 

Leu 12/24 ,_., 
115/230 115 YDC 

voc Supply YAC 

.;/ .; .; .; 
... ! " ! JJ .a 0 <3o 

0 0 0 I I 

0 0 0 I I 

0 0 0 2 I 

0 0 2 • 0 

• 

21827A 

230 VDC 

� ! 
.. 0 

I 1 

I 1 

2 I 

0 

-

TENDER STOCK 
SPARES SPARES 

v 
;. 
� �e �e �J �� �� O;: �= �= 
.! 

I I i 
a a I 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

., 
a 
::1 
.. 

a 
:II 
Q. 
"' 
, 
a 
i 
., 
a 
:::&. 
... 



0 
.. 

IE. :r 

� 

Ql 
I 

w 

I" 

�'-::'!1':;1 :::3111e M ... ·-�,1 

,'-::."\.�e:l ::::am.:o .a.:> ..._'-:..·:.:.:\:1 1 

... �-::::2' ... -rl .::&��e l...'l. :-::'a:ll 

C-2m$j :::aa.e .il.S 0-Z:l"lt 

c-Wl)IS&ze as C-127 

0-22101 Same as �-:aJ� 

C-22111 LAPA..:'ITC'R. fl&t'H: 1\lal Section C.! 

I u! + ::0-'f -1M 600 ;.,·v �ran spec. 
JAN-l'-25 

C221U.I Section or �2211 

.:'22118 sectl�>n or c-2211 

" 

LJW VJltagt> flltt'T 
car.\Clt('r 

Low Vlll t.l�<' ttl t<'r 

c�tra.et tL,r 

!..o)w vulta.S¥ ftlter 
earocttor 

L�1w voltRge rnter 
cap act t1.1r 

Tr:mstent t1lter 
eaoacttor 

Transient tllter 
C"aracttor 

C-2211A and C-2211B 

Llne !11 ter 

Line filter 

,'R2Z0!IRECTIFIER, ctry dt sc, 12V DC 1.2 SIIIP I F<elay power rectlfter 

E-23)1/POSt, bakelite tor 1-1!4• x 1t4• 
"'"' 

E-2al2\S8111e as E-2201 

E-2aJ3 Sam.:! as E-23)1 

E-2204 Salle a s E-2201 

2LC:P, tube 

;;LIP, t'Ust! 

"'fCl!N'TISG SLOCK 

N!L�eptacle ror �2201 

F..eceptacte ror r-2202 

Receptacle tor F'-.2203 

Receptacle tM F-23:)4 

Tube hold down 

Clip for ferrule type re

s is tor, R-2203 1: R-2204 

Cer3Jill�: resistor mounting 
R-2203 and R-2204 

F-22011�-:.SE, cartridge: 2 Al!!p. 2SO"Ii-1!4• f ;:: Primary ruse 
X 1(4• 

F"-2aJ2Isame as r-2201 F.V Primary ruse 

F-�IFl'S£, cartridge: 3 .wp 250V 1-1/4• I U Primary ruse 
). 1/4• 

F-W41 S3llle as F-2003 L v Primary ruse 

�-2.a)iiS&me as K-102 Power control �18.7 

CP5181EI<'254V 

CP61B4EF104V 

00399 

2f.032-2 

28032-3 

29200 

L-2.a:aiCOIL: 4-12 HT 0.035-0.roo Amp 25313 1 HV· Input t1lter reaetor I MtQOO 

turns 124 en 

L-2ID2ICorL: e B.y 0.150 amp 2104 tums LV Input !llter reactor I &>1991 
12:8 er. 

L-2m3158Jfte as L-2ro2 LV Output ttlter 
react->r 

(668) 

(514B) 

� 

CAPACITORS (Cont'd) 

CQ-11421 I C-2211 
(954401640) 

DRY 01 SC RECTI Fl ERS 

RF'-13645 I CR-2201 
( 3532'70000) 

MISCELLANEOUS ELECTRICAL PARTS 

(76L) 
107SA 

(S.'HS) 

(532A) 

(78L) 
1042 

(78L) 
1043 

�;��roc» I t�i' E-2202. E-2203, 

M'8-1tseo I 

I I"C-1001 
(2eseo<OOOl 

l1P-11�oe 1 
(193100000) 

FUSES 

fiU-11614 F-23J1, �23)2 
�4<07000 

ru-11615 I r�2ro3. 1'-2004 
(284408000) 

--

RELAYS 

INDUCTORS & REACTORS 

(55C) 
€90 

CL-11010 I L-23)1 
(670000900) 

(55C) I CL-11012 I L-2.002. L-2203 
499--;C (67B000700) 

' 

11 0 o I o 

1 0 1 0 1 0 1 2 1 0 

lololol21o 

2 I o 2 100 

loloiOI2IO 2 '"' 

2 I o o I o 

"""" 

-g 
Q 
-
.. 

Q 
:I 
ll. 

.., 
"0 
Q 

; 
-g 
Q 
.. 
.. 

z 
� 
< 
.., 
:X: 
:v 
.., 

8 
� 
"" 

.., 
.. 
.. 
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c;· 
:II 
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il NAME Of PART 
AND DESCRlmoN 

..... .., COIL: 4 117 O.l!OQ ... 40 olio 1 ... 
tuniS f24 ID 

P-200 - .. P-«11 

P-28> ..... P-101 

P-23)0 s.. .. P..201 

P-21J)< cmiiEC'I'OR. a&l-e ccataet: 2 
coodactor- J.C 

CCIIlrfEC'ft)JI. fiMU COD.tacta. 2 
e\JIIdu.ctor AC 

R-22) a.. .. R-281. 

R-2110• Sllte .. �23) 1 
R-21103 •:'\�e�i.sr:�e3J•· wtre-

R-.1!004 S.e as R-22>3 

�28)1 SWITOI. DPDT Lenr toiCle 

'1'-21101 !RANSPOII!ER. Prt•rr. 115. .200 Y 
:!Jl.S VA 4eG 1/Zf IZT en. A 464T 
124 en. sec: 500Y CT. o. we aap .. 
2104 1/f:r C.T. f31 en. 

'1'-28>1 'TR.VlSF'OfttEP. Prt: 116.- 2!0 V 186VA 
240T #21 en. #UIT #18 en sec: 
1100 Y. Ct. 0.212 - 24C2T CT 
11:1 en. 

'1'-21103 �-· 1'1"1: 115, 23? Y - T 
1a ta A 488T 124 en sec: 11 
16.6 y 1.25 - .,. 1/1!r 111:2 ... 
sec f2 12.0 Y 3.6 up eote-tm c. 
c.T. at sroUDd PGtentt&l .. 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS liST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-1.4 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

A.W.S., JAN. IMFI.l AIR KING 

J 
TCS-14 NAVY AND ICOLUNS) AU SYMBOL 

f\IHC1lOH AND NAVY 
STOCK MfRS. DRAWING DESIGNATIONS 

v � 
e TYPE NO. DESIG- AND PART INVOLVED !� !!� :;i;• �> �e 12 voc .. > �§ DESIGNATION 

NATION NUMBER �= v. �§ �= !! �l 

.;/ � 

IKDUCTORS & REACTORS CCont' dj 
RV OUtput fllter :1()1994 (SSC) �.M&l.lo) L-2a>4 0 0 0 1 0 0 0 

reactor 6317-D 

PLUG COUECTORS 

Power supplJ to retote . ...., 
control 

Power 1AlPPlT co tnma- 49893 
attur 

Power supplJ to receiver ..... 

AC Ltne Input receptacle 49844 (400) RC-12475 P-22J4 0 0 0 1 0 0 0 
0&-2711 (368370000) 

AC Line Input plua 49903 (40G) 
1<:;�� 0 0 0 1 0 0 0 

RESt STORS 

Tnar.atent filter resistor RC31BE3311t 
83288-331 

Transient tnter resistor 

LV bleeder rest:.tor 1131022-no (5,.H) RE-124500 A-28>3, A-2004 0 0 0 2 0 0 0 
('733141000) 

RV bleeder rest.stor 

SWITCHES 

Prt•&I7 YOl tap 24003 (623C) 5W-13350 I <""eooo2001 
IH201 0 0 0 1 0 0 0 

TRANSFORMER 

LV Plate Power trans. �=· �) T�11003 '1'-2201 0 0 0 1 0 0 0 
(673l00300) 

H1' Plate Power trans. 30ID74 (SSC) TR-11002 '1'-28>2 0 0 0 1 0 0 0 679 (6'73J0040q 

n1. and relq power 303)7� {65C) TA-11000 'l'-22J3 0 0 0 1 0 0 0 
'"" 1173l00500) 

SPARE PARTS 

EQUIPMENT SPARES 

TCS·IS 20309 211100 

, ... 12/24 ·- 115/230 11.5 VDC VDC Svppl, VAC 

i �· 

.;/ 
�· 

J& JJ JJ 

0 0 1 1 0 

0 0 3 1 0 

0 0 3 1 0 

0 0 3 1 0 

0 0 3 1 0 

0 0 6 1 0 

0 0 6 1 0 

0 0 1 1 0 

• 

21827A 

2)0 YDC 

.; 
JJ 

0 

0 

0 

0 

0 

0 

0 

0 

TENDER STOCK 
SPARES SPARES 

v l v 

:!� 
�� 

!� !!� 
rl� .. > d;: 
... � �� �= ... = ! 

,. 
t::" � 

JJ I 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

"V 
Q 
� ... 
Q 
:I 
D.. 
Ul 
1J 
Q .. .. 
"V 
Q 
� ... 
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'1'-"'P<�- Prl: 116, 2110 y lll u HV rectl rter tllaaent 
802 1/l!!'t 13> ... . 600'r P/!1 ...... , Power tl'81lBtorMr 
6Y e._ •» ct 28t fl38CE 

V-28)1 ME. fUll wave hl&b Y8.Cd\lll recti tler HY rectUter 
,._ •-w 

I Y-2l!02 S8lle as �211)1 HV recti tler 

·-= '1\JBE, run ••• h1Cil vacma rectlfter.r.v rectttter 
J.MI spec. J�l-J. 

Y-2.004 Sa.e &a �21!03 LV reetUter 

X-28J1 - .. 1-101 For 1'-2201 

X-2202 s..e &8 J-28) 1 For v-2202 

J-2l!03 � as  1-28:>1 ror l-2f03 

1-2814 Sae aa h�l For v-28>4 

POilU SUPPLY: UYY TYPE - 21127-A 
�2!01 tDIOR: 3/11 h.p. 2210 YDC 31150 rill For HV generator 

1.26 .. ,.. 

&-2332 s.e as B-2301 For LV 8ft8r&tur 

c-2301 - .. c-111!'7 Spark Suppressor cap. 

c-2Sl2 - .. c-- Motor Notse filter cap. 

(.'-2303 s..e u t-fal2 Motor Noise tll ter cap. 

"-2004 - .. c-ato. RV Filter cap. 

C-<305 - u c-toe dV nlter cap. 

C-Zl06 ,._ u c-126 KV nlter cap. 

c-21!07 s.e aa Co-2302 nl•ent &.IPP17 no1ee 
ttlter cap. 

c-2l!Q8 - .. c-t20 Fll•ct BupplJ DOl&t 
tllter CllJl:. 

c-2309 S•e as o-2301 F1luent SaPPlJ noise 
t1lter cap. 

c-2310 Saae as c-2302 Motor noiSe tllter cap. 

c-2311 Saae as c-�2 Motor noise tllter cap. 

c-2312 sa.e as o-2m2 LV niter cap. 

c-2313 Saae as <r23>e LV Fll ter cap. 

c-2314 Sae as c-2308 LV Fll ter cap. 

� 

TRANSFORMER (Cont1 d) 
lll00'76 (55C) tR-11001 T-2.004 

8660 f372000600) 

TUBES 
5R4GT (626R) TU-13511 V-23)1, V-2202 

5R40T 

exsar (519N) 'l'U-13510 V-2003, V-2al4 
6X5GT 

SOCKETS 
4936'7 

MOTORS 
211223o-8 (SaJF) HD-13691 B-Z31Jl, B-2302 

(=ooo300) 

CAPAC I TORS 
CP61B1Ef'254.V 

CM3584731 

Cl!65860at 

CM60A.e2af 

48ltA9-3) 

Ct136A8221< 

• 

0 0 0 1 0 0 0 0 0 

0 0 0 2 0 0 0 0 0 

0 0 0 2 0 0 0 0 0 

5 

5 

5 

0 0 0 0 0 2 0 0 0 

I 

6 1 0 0 0 0 

4 • 0 0 0 0 
• 
5 

4 • 0 0 0 0 
• 
5 

3 

3 

3 

0 0 6 1 0 0 

' 

0 0 

0 0 

0 0 

0 0 

� 

"V 
Q 
::::. 
.. 

Q 
!:1 
0.. 

11'1 
u 

� 
Cl) 

"V 
Q 
::::. 
.. 

z 
)> 
< 
11'1 
X 
:;; 
Ill 

8 
� 
Ul 

11'1 
Cl) 
!l 
c;· 
!:1 

:5 
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C-231 

C2315A 

C2316B 

C-2."31� 

C-2317 
c-z.:�te 

C-2319 

NAME OF PART 
AND DESCRIPTION 

Same as C-8:>5 

Section or C-2315 

Sectton or C-Z315 

Same as C-2301 

S8111e a.s C-23:)2 

SamG as C-2302 
S3llle as c-2302 

BFVSH, post t1ve LV 

BRUSH, negattve LV 

BruSH, post tlve HV 

BRUSH, negative HV 

BFUSH, negat1ve inpUt 

BRIJSH, post t1 ve tnput 

CAP, Brush holder HV 

CAP, Brosh holder LV 

CAP, Brush holder HV 

CAP, Srusn holder LV 

CLIP, ''"' 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS liST BY SYMBOl DESIGNATION 

FOR NAVY MODElS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

(MFR.) AIR KING 
A.W.S., JAN. 

NAVY AND (COLLINS) ALL SYMBOL 
l 

TCS·l4 
AND NAVY 

FUNCTION 
TYPE 

STOCK MFRS. DRAWING DESIGNATIONS 
.:!:5 � NO. DESIG· AND PART INVOLVED :i � § 12 VDC DESIGNATION .;,>.;. 

NATION NUMBER ::�:: ::£ � 
� 

" 
JJ 

CAPAC I TORS (Cont' d) 
C-2315A, C-23158 CP51B4EF't04V 

Puwer Input filter cap. 

Power Input !11 ter cap. 

SparK. SUppress.:�r cap, 

!1otor Noise filter cap. 

Motor nolse tllter cap. 

Mot�>r nolse rnter cap. 

HI SCELLANEOUS ELECTRICAL rARTS 
For G-2302. For Spare 

Parts data see page B-19 

For G-2302. For Spare 
Parts <lata see page 8-19 

For 0-2301, G-2302. For 
Spare Parts data see 
pat�;e 8-19 

for 0-2301, G-2302. For 
Spare Parts d.ata see 
paae �19 

For B-2&>1, B-2&>2. For 
Syare Parts .1ata see 
page 8-19 

For B-23()1, B-2302. For 
Spare Parts data see 
pa��:e 8-19 

For G-2&>1, G-2:!02. For 
Spare Parts data see 
pa.ae 8-19 

For &-2301, B-2302, G-2302 
For Spare Parts data see 
page B-19 

For 0-2�1. G-2302, �·or 
Spare Parts data see 
page 8-19 

For B-2301, &-2302, G-2ZD2 
For Spare Parts data 
see page 8-19 

For 9/16 Ferrule tYt>e ruse 

11 

SPARE PARTS 

EQUIPMENT SPARES 

TCS-15 20309 211100 21827A 

leu 12/2-4 Pow•r 11�/230 115 VDC 230 VDC VDC Supply VAC 

I I 
�· 

� f 
" 

� � J g � 0 

,a .. "' 0 .. 0 t30 

TENDER STOCK 
SPARES SPARES 

f u u 
::!� : ; 

:!g :2� 
tl� .;> c� .... � �: �� �;:; ' 

� 

d 
a 

a· c· 
o a J' 
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F-230 SUe as r2101 s-� 1 Prl•lll'f ruse 

F-230 5aJlle as F-2301 a-2M2 Primary ruse 

G-230 same as 02101 HV generator 

G-2>0 Same as G-2102 L v Plate & rna.ent 
generat\.lr 

lC-2301 8aae u X.-102 HV HIJtor control e�Jntaetor 

K-230 Sae as I-2102 F'Uament V.Jl tage control 
contactor 

L-2301 Sue as L-102 HV Fll ter inductor 

L-230' Same as L-2:301. LV P'llter indUctor 

lr-2>0, Sue as L-2103 LV Fll ter indUctor 

L-2?() Same as L-2104 Fll. Voltage rt 1 ter 
indUctor 

G-230 Same as o-2101 HV Gen. 

G-230 Same a s  <r 2ZO 1 LV Gen. 

P-2:_"()1 Same as P-601 Power supply to Remote 
control 

P-2W Same as P-101 Poaer SUpply to 
tr.msml tter 

P-2>0 Same as P-201 Power supply to receiver 

R-230 Same as R-224 Spark suppressor res. 

R-2W Same as R-230 1 

POWER SUPPLY: HAVY TYPE -211330-B 

C-280 CAPACITOR, fixed: mica 0.0047 JJ-t Prlrnary nolse tll ter 
:1:. 20% SOOWV JAN spec. JAN-C-5 capac! tor 

C-.280 Same as c-2801 Primary notse tllter 
capacl tor 

C-280 Same as C-2801 Prtmary nlll se til ter 
cap act tor 

"'· 

FUSES 

20044-10 

GENERATORS 

-2112a>-D 

-211219-C 

RELAYS 

2923) 

INDUCTORS 

4789e 

301992 

MECHAM I CAL PARTS 

PLUG CONNECTORS 

49898 

49893 

49899 

RESISTORS 

R::31BE331K 
63.1::'88-�31 

CAPAC I TORS 

CM35A472l1 (2151;) CD-11422 C-2.80 1, C-2802, C-2803, 0 7 0 
(909260354) C-2.804, C-28q;;, C-2801'!, 

c-�o? 

---'- I 

" 

0 0 0 0 3 2 0 0 0 0 

I I 

4 0 0 

:� 

I 

6 

., 
a 
:::. 
.. 

a 
:I 
a. 
"' 
'1:1 
a 

;; 

., 
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�� NAME OF PART ;tZ 

AND DESCRIPTION 

�� 0 

c-ato Salle as c-2801 

C-'00 Saae as C-2801 

o-<ooe Salle as c-3Kit 

C-21!0'7 sue as c-2801 

c-280f Sue aa c-401 

Clll08 Part of c-2808 

c ..... Part or C-2808 

Cl'll08< Part or c-2808 

·�--·� c-mw s.e as c-2809 

Q-2!!1 Baae as C-12'7 

c-au ea-e as c-2811 
Q-281 Saae as c-2811 
c-au 4 Saae as C-2809 

Q-281 Saae as c-2009 

C-281 CAPACITOR. rtxed paper 2 JJ.r t 101. 
eoo wv 

D-'00 DDtAHO'l'OR: 
Input: 12/� V DC at 23J11.5bpa. 
OUtp.�t: 12/226/.WO V DC 

BPUSH pos. tnput 

BRUSH Neg. tnput 

BRJSH pos. HV 

BRUSH nes. HV 

TABLE 8-2 

COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 

PARTS 
QUANTITY 

PER EQUIPMENT 

A.W.S., JAN. 
(MFA.) AIR KING 

j 
TCS-14 NAVY AND (COLUNSI ALL SYMBOL 

FUNCTION AND NAVY STOCK MFRS. DRAWING DESIGNATIONS TYPE :!�:!! :!� i !! � NO. DESIG- AND PART INVOLVEO 12 VDC DESIGNATION NATION NUMBER o>"' 
�j . � �-= � 

.! ;I 
CAPAC I TORS (Cont• d) 

Sec. notse Ulter 

Sec. nulse ttl ter 

Sec. nolse fllt.er 

Sec. nolse rt 1 ter 

C-408A, C-4088, C-40BC CP51B6Er104Y (234M) CQ-779 
{956000100) 

LV notse rater capac\ :,..,r 

LV n..�tse tt lt.er capact t11r 

HV notse ru ter capac! tor 

HV ripple til ter capact tor 461249-a'J 

LV rtpple ru ter capact tor 

Ftl ter Capact tor CP6181EF254V 

Ltne rn ter capac! tor 

TranSient tllter capacitor 

Input llne rnter capac!-
tor 

Inout Hne tllter capact-
tor 

Input Hne rnter (ees> CQ-11423 �2816 0 1 0 0 0 0 0 
9:30782400) 

DYNAMOTORS 

211331-A (sam DA-11545 D--2801 0 1 0 0 0 0 0 
fZ31000900) 

HI SCELLANEOUS ELECTRICAL PARTS 

�·or D-21301 (53) F) BH-11055 0 1 0 0 0 0 0 

F'or D-:i'fl01 {Sa)F') BH-11056 0 1 0 0 0 0 0 

For [h2801 (520F) BH-11057 0 1 0 0 0 0 0 

FOR D-2:f\01 (sam BH-110513 0 1 0 0 0 0 0 

SPARE PARTS 
EQUIPMENT SPARES 

TCS-15 20309 211100 21827� 

L••• 12/24 ...... 115/230 115 VDC 230 VDC VDC ........ VAC 

;I ;/ il il il 

3 1 0 0 0 0 

13 1 0 0 0 0 

4 10 0 0 0 0 

4 10 0 0 0 0 

4 10 0 0 0 0 

4 10 0 0 0 0 

I 

TENDER STOCK 
SPARES SPARES 

u 

�! :!e :!� .u 

c� ae o� )! ... : �= �-= j 
t 

& II I 

2 0 0 3 

2 0 0 3 

20 0 0 40 

20 0 0 40 

20 0 0 40 

20 0 0 40 

z 
> 
< "' 
% 
::;; "' 

-a a 
::1, .. 
a 
:I 
a_ 
"' 
"CC 
a ... $ 
-a 
a 
::1, ... 
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BRUSH hOlder LV 

BRUSH holder HV 

CAP HV brush holder 

CAP LV brush hQlder 

SHOCK MOUNT 

F-2801 FUSE: 5 wnp 25V 1-1/211 X 13/32' 

F-2802 FUSE: 0.5 81!1.p 500V 1-1/411 X 1/41 

F-ffi03 FUSE: 3{6 llllP 500V 1-1/4" X 1/411 

F'-2804. FUSE: 3) amp 25V 1-1/21 X 13/3211 

f-2804 FUSE: 40 amp 26V 1- 1!2" I 13/3211 

J-2801 RECEP'l'ACLE: a Tenntnal wall 
mounting 

J-2AO� RECEPTACLE: 6 Terw.ln&J. wall 
mounttng 

K-2.801 Same a s K-102 

K-"ta Same as K-2801 

L-2801 CHOKE: 6.5 lllh, Iron core 

L-"t02 Sue as L-401 

L-a!OO Bu.e as L-110 

L-"te Saae as L-2803 

L-a!06 CHOKE: a Hy 0.10 amp 160 obftl 

L-2806 Same as L-�01 

P-"te Sule as P-801. 

P-"te Sue as P-101 

P-,03 8ae as P...201 

P-alO PWO, C.lMector: 8 Tenatnal 

,..,� PWG, connector: 6 Tenntnal 

o-lll1 Some •• R-224 

• • 

ror o-mot 

For [H!B01 

For D-l2fl01 

P'Or [>-2001 

Used on bottCIII plate. For 
··Spare Parts data see 

&l.ock mount pap 8-17. 

F1lament ruse 28038-5 

HV Fuse 280�1/2 

LV FUse 2803&-3{8 

Prlm.ary ruse tor 24V 200:38-00 
operation 

Primary tuse tor 12V 28038-40 
operation 

Receptacle tor pol art ey 49905 
plug 

Receptacle tor voltage 49907 
plug 

Motor c11ntrol contacwr """"' 

Fll8ment control contacto 

Prtmary nolse tllter 47893 
reactor 

Fllament notse !11 ter 471005 
reactlJr 

�l!aroent: noise fllter 47895 
nactor 

LV Notse ru ter reactor 

LV P.1Dple ru ter reactor 3010�0 

Prtmary notse tllter 
reactor 

Power SUpply to Remote 49896 
control 

Power supply to 49893 
transmt tter 

Power supplJ to recet ver 49899 

Polar! ty plug 49904 

Voltage plug 49906 

63286-331 I Transient rtlter res1stor l RC31BE331K 

� 

MISCELLANEOUS ELECTRICAL PARTS (Cont'd) 

(500'1 Bft-11059 

(500'1 BH-11060 

(500'1 BH-11061 

(5001'1 BH-11062 

FUSES 
(227L) FU-11621 F-2801 

1"'4604000) 

(2Z7L) FU-11619 F'-2802 
( ,...,.'<l()() 

(2Z7L) ru-ueta F'-2803 
(26440.2100) 

(2Z7L) ru-11s22 F-2004 
(3'14607000) 

(227L) FU-1162J F-2004 
(25460900) 

JACKS 
(10C) C-12943 J-2801 
IJ!>33 (:v70.000IDO 

(lOC) kC-12491 J-2:002 
DP33 3703)()100) 

RELAYS 

IIOUCTORS 
(2465) CL-11018 L-2801, L-280£ 

(24000100) 

(fiSC) Clr1(){)(X) L-280S 
6508 A, (578125100) 
ti508C 

PLUG CONNECTORS 

(10C) Rc- 12492 P-2804 
DP34 (370000400) 

(lOC) R\:-12490 P-280<=; 
DP34 (:J700001!00) 

RESISTORS 

I 11�1 
(708N3&>N) 
r·-·"' I I 

" 'I' 

0 1 0 0 0 0 0 4 4 0 0 

0 1 0 0 0 0 0 4 4 0 0 

0 1 0 0 0 0 0 4 4 0 0 

0 1 0 0 0 0 0 4 4 0 0 

0 1 0 0 0 0 0 s oo 0 0 

0 1 0 0 0 0 0 5 oo 0 0 

0 1 0 0 0 0 0 5 40 0 0 

0 1 0 0 0 0 0 5 oo 0 0 

0 1 0 0 0 0 0 s oo 0 0 

0 1 0 0 0 0 0 8 1 0 0 

0 1 0 0 0 0 0 8 1 0 0 

0 2 0 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 12 1 0 0 

0 1 0 0 0 0 0 8 1 0 0 

0 1 0 0 0 0 0 8 1 0 0 

fTTTTI I I I I I I I I 

0 0 16 0 

0 0 16 0 

0 0 16 0 

0 0 16 0 

0 0 40 0 

0 0 40 0 

0 0 60 0 

0 0 40 0 

0 0 40 0 

0 0 l 0 

0 0 l 0 

0 0 1 0 

0 0 2 0 

0 0 1 0 

0 0 1 0 

I I I I I 

0 24 

0 24 

0 24 

0 24 

0 100 

0 100 

03)(] 

010u 

0100 

0 2 

0 2 

0 1 

0 3 

0 2 

0 2 

I I 

'� 

'V 

� 
.. 

Q 
:I 
0.. 
II\ 
, 
Q 
; 
'V 
Q 
:::. 
.. 

z 
,. 
< 
II\ 
::1: 
:; 
II\ 

8 
� 
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II\ 
$ 
� 
c;· 
:I 

� 



Parts and Spare Parts NAVSHIPS 900,705 Section VIII 

TABLE 8·3-CROSS REFERENCE PARTS LIST. 

' l i II I I - I JAN, AWS Type \ Key \ JAN, AWS Type I Key , Navy Type Key Navy Type I Key 
Deolgnatlan !Component ! Deolgnotlan 1Camponentl i Designation Component I Deolgnatlan Component 

-�--------!----- ·--------1----- 1------ ------ 1 ------------
5R4GY i V-2201 RC30BE224M f R-221 1 1 20399 CR-2201 61488 E-111 
6X5GT I V-2203 RC30BE470M ! R-123 1 1 22022 M-102 61503 E-103 
12A6 V-101 RC30BE471M I R-117 I :U410 M-101 61507 E-702 
12SA7 V-202 RC30BE473M I R-113 ' 24003 S-105 62269 W-804 
12SK7 V-201 RC30BE474M ' R-223 11 24118 S-107 62270 W-803 
12SQ7 V-206 RC30BE682M R-106 ' 1 24607 S-106 62271 W-801 
1625 V-104 RC31BE182K R-229 I 26018 S-801 62272 W-802 
AN3057-8 H-802 I RC31BE331K R-224 'I' 28032% F-2802 6J288-331 R-224 
CC30SL200G C-103 I RC40BE103M R-217 1 28032-3/s F-2803 63703-221 R-201 
CM20C101M C-206 I RC40BE203J R-213 II 28032-2 F-2201 2112198 I G-2102 
CM20A221M C-227 II RC40BE223M R-205 '

, 
28032-3 I F-2203 I 211220-C G-2101 

CM20C270J I C-225 RC40BE472M R-207 
I 

28033-15 F-401 I 211223A B-2301 
CM20A271K I C-222 RC40BE473J R-108 28033-30 F-402 211224 B-2101 
CM20A300M I C-224 RC75BE331M R-118 28038-5 F-2801 211331-A D-2801 
CM20C470M C-104 RC76BE203J R-119 28038-20 F-2804 221041 D-401 
CM35D132J C-216 28038-40 F-2804 221042 D-402 
CM35D202J C-214 28044-10 F-2101 301087 T-101 
CM35D432J C-212 29220 K-102 301088 T-201 
CM35A471M C-230 29808 K-2102 301089 T-102 
CM35A472M C-2801 47893 l-2801 301090 L-403 
CM35B472M 

I 
C-402 47895 L-110 30i990 L-2201 

CM35A822K , C-120 47896 L-102 301991 L-2202 
CM45A102M C-105 49366 X-104 301992 L-2103 
CM45A103M C-210 49367 X-101 301994 L-2204 
CM45A202M C-106 49437 LS-601 302039 T-601 
CM45A271K C-123 49844 P-2204 302073 T-2201 
CM45A392K C-235 49893 P-101 302074 T-2202 
CM45A470M C-122 49894 P-801 302075 T-2203 
CM50A622M C-109 49895 P-802 302076 T-2204 
CM55A470M C-118 49896 P_-601 471006 L-401 
CM55B602M C-2104 49897 P-805 471273 Z-201 
CM55A681M C-117 49898 P-806 471280 Z-204 
CM61A103M C-119 49899 P-201 481054-20 C-2201 
CP50B1AE205MK C-129 . 49900 P-803 481249-20 C-125 
CP50B4EE104V C-232 49901 P-804 481465-20 C-232 
CP50B5EE104V C-211 49903 P-2204 481690-10 C-121 
CP51B4EE104V C-205 49904 P-2804 482115 C-116 
CP51B4EF104V I C-128 49905 J-280! 482970 C-101 
CP51B5EF104V C-401 49906 P-285 482971 C-201 
CP51B1EF254V C-127 49907 J-2802 482988 C-102 
RC30BE103M R-232 49909 J-101 483437 C-107 
RC30BE104M R-103 4991 X-108 631022-C R-2203 
RC30BE105J R-101 49986 J-201 631556-20 R-216 
RC30BE152M R-104 1 51004C M1-801 631557-20 R-220 
RC30BE222M R-226 61152 E-107 633875-20 R-601 
RC30BE223M R-102 6i415 E-104 

8-28 Original 
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Parts and Spare Parts NAVSHIPS 900,705 Section VIII 

TABLE 8-4 

"· RESISTOR COLOR CODE. 

The Standard A WS Color Code is used to indicate 
the resistance of the small resistors used in the equip· 
mcnt. The colors and corresponding numbers arc listed 
below: 

0-Black 5-Grcen 
!-Brown 6-Bluc 
2-Rcd 7-Violct 
3-0range 8-Gray 
4-Ycllow 9-Whitc 

The resistors are marked with three colored "bands'' 
ncar one· end. All resistance values arc 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 following 
colors to indicate the percentage of tolerance: 

1o/0-Brown 
2%-Red 
3%-0rangc 
4%-Yellow 
5o/0-Green or Gold 

6%-Blue 
7o/o-Violet 
8%-Gray 
9%-White 

10%-Silver 
20%-No color 

For exmnple, the resistor shown below has a resistance 
of 10,000 ohm� and a tolerance of ±5o/0, as indicated 
by the sequence of colors: brown (1), black (0), orange 
(3), and gold (5o/o). 

Original 

b. CAPACITOR COLOR CODE. 

The Standard A WS Color Code is used to indicate 
the capacitance in microfarads of some of the midget 
mic.1 capacitors used in the equipment. The colors and 
rorrcsponding numbers arc listed below: 

0-Black 
!-Brown 
2-Red 
5-0range 
4-Ycllow 

5-Grecn 
6-Bluc 
7-Violct 
8-Gray 
9-Whitc 

Tolerances arc indicated by a single color as follows: 

Io/0--Brown 
2%-Red 
3o/0-0range 
4%-Yellow 
5o/0-Green or Gold 

6%-Biue 
7%-Violct 
8%-Gray 
9o/0-White 

10%-Silver 
20o/0-No color 

The capacitors arc 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) arc 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 microfarads (t,1,f). 

The middle dot in the lower row is colored to indi
cate the tolerance in per cent. The left-hand dot of the 
lower row, if colored, shows the characteristic. 

For l!xample, the capacitor shown below has a capaci
tance of 2500 1,,u.f (0.0025 1,./). 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%, indictated by the green 
(5%) coloring of the middle dot in the lower row, 

0 

R EO 

GREEN 

BLACK 

BROWN 

GREEN 

8-29 



Section VIII NAVSHIPS 900,705 Parts and Spare Parts 

c. STANDARD CABLE WIRE CODE. 

Letters refer to wire size and type 

Numerals refer to RMA Color Code* 

Wire Code I Color I Conotructlon & Rotlngo I 
--�----- 1 --------------------1 

G93 

)9 
)90 
)91 
)95 
)96 

K9 
K90 
K91 
K92 
K93 
K94 
K95 
K96 
K924 
K925 

192 
196 

P9 
P91 

I 
White-Orange Tracer 

White 
White-Black Tracer 
White-Brown Tracer 
White-Green Tracer 
White-Blue Tracer 

White 
White-Black Tracer 
White-Brown Tracer 
White-Red Tracer 
White-Orange Tracer 
White-Yellow Tracer 
White-Green Tracer 
White-Blue Tracer 
Whit�-Red & Yellow Tracers 
White--Red & Green. Tracers 

White-Red Tracer 
White-Blue Tracer 

White 
White-Brown 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 

No. 16 A.W.G. 
26 strands 0.010 tinned copper 
1000 volts 
Cellulose acetate butyrate tape 
Felted asbestos, flame-proofed, gla�s braid 

No. 20 A:W.G. 
7 strands 0.0126 tinned copper 
1000 volts 
Cellulose acetate butyrate tape 
Felted asbestos, flame-proofed, glass braid 

No. 20 A.W.G. 
7 strands 0.0126 tinned copper 
3000 volts 
Cellulose acetate butyrate tape 
Felted asbestos, flame-proofed, glass braid 

No. 12 A.W.G. 
61 strands 0.010 tinned copper 
1000 volts 
Cellulose acetate butyrate tape 
Felted asbestos, flame-proofed, glass braid 

"'Note on Color Vesignatiotu: Numbers represent colors in the same ways as on resistors and capacitors (see next page); thus 
2 =-= red, 9 ==white, etc. 

8-30 Original 
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Parts and Spare Parts NAVStiiPS 900,705 Section VIII 

TABLE 8·5-LIST OF MANUFACTURERS. 

I I I 
Navy 

Cade Type 
Deolg. 1 Prefix I Name ond Address 

f---i--�-:------------------

05N 

I
I CNA i National Company, Inc. 

1 61 Sherman Street 

1 
I Malden, Massachusetts 

10C 

lOP 

lOT 

25C 

28J 

40G 

5 5C 

60E 

64C 

665 

75C 

78L 

86A 

96C 

Original 

CED 

CTE 

CBN 

CIR 

CG 

CTR 

CEK 

COL 

CSF 

CD 

CLF 

Cannon Electrical Devel. Co. 
3 209 Humboldt Street 
Los Angeles, California 

Pheoll Mfg. 
80 Walker Street 
New York, New York 

T elephonics Corp. 
3 50 West 31st Street 
New York, New York 

Centralab, Inc. 
900 East Keefe Avenue 
Milwaukee, Wisconsin 

International Resistance Co. 
401 North Broad Street 
Philadelphia, Pennsylvania 

General Electric Company 
Schenectady, New York 

Chicago Transformer Corp. 
3501 Addison StrP.et 
Chicago, Illinois 

Eicor, Inc. 
1501 West Congress Street 
Chicago, Illinois 

Collins Radio Co. 
Cedar Rapids, Iowa 

Sprague Specialties Company 
North Adams, Massachusetts 

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

Littelfuse Laboratories 
4765 Ravenswood Avenue 
Chicago, Illinois 

CAlM I American Steel Package Co. 
Squire Avenue 
Defiance, Ohio 

CAE I Cutler-Hammer 
13 3 3 West St. Paul Avenue 
Milwaukee, Wisconsin 

I 

97B I CFA 

200W CWO 

202A CKP 

204A I CPH 

208B I CTB 

210C I CCY 

215E I CMF 

223G 

227L 

231M I CMX 

233M I CML 

234M I CMR 

2�5N I CNZ 

236P I COC 

Bussmann Mfg. Company 
, 2538 West University Street 

St. Louis, Missouri · 

Webster Products 
' 3825 Armitage Avenue 

Chicago, Illinois 

Air King Products Company, Inc. 
15 2 3 Sixty-Third Street 
Brooklyn, New York 

American Phenolic Corp. 
12 50 West Van Buren Street 
Chicago, Illinois 

The Bristol Company 
117 Bristol Road 
Waterbury, Connecticut 

Cinaudagraph Speakers, Inc. 
3911 South Michigan Blvd. 
Chicago, Illinois 

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 Pueter 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 
1200 North Clybourne Avenue 
Chicago, Illinois 
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Navy 
Colle Typo 

Doalg, Prefix 
---- ----
242S CFW 

243S CSA 

244S CADF 

245S 

246S CACY 

sooA -

50 1M -

50 3M -

504A -

505E -

506H -

508A CAOX 

513S CWS 

514B CABR 

515N -

517N CNO 
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NAVSHIPS 900,705 Parts and Spare Parts 

TABLE 8·5-LIST OF MANUFACTURERS CCont'd) 

Navy 

Name and Allllreu 
Code Type 

Deslg. Prefix Name and Addreu 
------------------ --- ----- -------------------

F. W. Sickles Company 
P. 0. Box 920 

518H CAEK Hanovia Chemical & Mfg. Co. 
233 New Jersey Railroad Avenue 

Springfield, Massachusetts Newark, New Jersey 

Stackpole Carbon Company 519N CNU National Union Radio Corp. 
1942 Tannery Street 57 State Street 
St. Mary's, Pennsylvania Newark, New Jersey 

Standard Transformer Corp. 
1500 North Halsted Street 

52 0F CAEN Fractional Motors Co. 
1 50 1 North Halsted Street 

Chicago, Illinois Chicago, Illinois 

Standard Winding Corporation 
Newburgh, New York 52 1M - M & S Sales Co. 

10 East 3rd Street 

Stanwyck Winding Company Mt. Vernon, New York 

Gardnertown Road 
Newburgh, New York 523C Crescent Electric Co. 

Waterloo, Iowa 
Alfred Hale Rubber Co. 
North Quincy, Massachusetts 524K CKR Kenrad Tube & Lamp Corp. 

Owensboro, Kentucky 
Miltre Specialty 
815 Broadway 
Brooklyn, New York 

525S CHS Sylvania Electric 
Emporium, Pennsylvania 

Midwest Moulding Co. 
333 North Whipple Street 

526R CRC RCA Mfg. Co. 
Harrison, New Jersey 

Chicago, Illinois 
527S CSE Signal Electric Co. 

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

1939 Troon Street 
Menominee, Mich. I 

i 

528L CLR Leach Relay 
Emco Radio 5915 Avalon Blvd. 
7 8 Reade Street Los Angeles, Calif. 
New York, New York 

Henrite Products Corp. 
529L - Lord Manufacturing Co. 

Erie, Penn. 
Ironton, Ohio 

Automatic Elec. Mfg. Co. 
530E CER Erie Resistor Corp. 

644 West 12th St. 
Mankato, Minnesota Erie, Penn. 

Stewart Warner Co. 
1826 Diversey Parkway 
Chicago, Illinois 

531S - H. B. Sherman 
30 Rockefeller Plaza 
New York City 

Benwood Linze Co. 
181 1 Locust St. 
St. Louis, Missouri 

532A - Akron Porcelain 
Akron 14, Ohio 

National Screw Machine Works Co 
52 Clifford Street 

533C CTC Chicago Telephone Supply Co. 
Elkhart, Ind. 

Newark, N.J. 
534H CHC Hammadund Mfg. Co. 

Noblitt Sparks Industries, Inc. 
Columbus, Ohio 

450 W. 34 Street 

_j New York, New York 
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