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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equipment for his
benefit. ;

WHEN — When ordered by your commander,

HOW —1. Smash —Use sledges, axes, handaxes, pickaxes, hammers, crowbars
heavy tools. j

2. Cut — Use axes, handaxes, machetes.
3. Burn — Use gasoline, kerosene, oil, flame throwers, incendiary
grenades.

4. Explosives — Use firearms, grenades, TNT.

5. Disposal — Bury in slit trenches, fox holes, other holes, Throw in
streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION
OF THIS EQUIPMENT.

WHAT — 1. Smash —Front panels of sets, tubes, capacitors, meters, carrying

cases, ete., castings and spark plugs of power supply.

2. Cut — All cords, cables, wiring, etc. :

3. Burn — All smashed parts as well as all books and papers concern.
ing the equipment. :

4. Bend — Mast sections, dipole elements, ete.

5. Bury or scatter — Any or all of the above pieces after breaking or

burning.

DESTROY EVERYTHING

WARNING

HIGH VOLTAGE

is used in the operation of
this equipment.

DEATH ON CONTACT

may result if operating personnel
fail to observe gsafety precautions.

Do not change tubes or make adjustments
inside equipment with high-voltage supply on.



FIRST AID FOR ELECTRIC SHOCK

RESCUE.

In case of electric shock, shut off the high voltage at once and ground the circuits. If the
high voltage cannot be turned off without delay, free the victim from contact with the live
conductor as promptly as possible. Avoid direct contact with either the live conductor or
the victim’s body. Use a dry board, dry clothing, or other nonconductor to free the victim.
An axe may be used to cut the high-voltage wire; however, be watchful of electric flashes
which may result disastrously.

SYMPTOMS.

a. Breathing stops abruptly in electric shock if the current passes through the breathing
center at the base of the brain. If the shock has not been too severe, the breathing center
recovers after a while and normal breathing is resumed, provided that a sufficient supply of
air has been furnished meanwhile by artificial respiration.

b. The victim is usually very white or blue. The pulse is very weak or entirely absent and
unconsciousness is complete. Burns are usually present. The vietim’s body may become rigid
or stiff in a very few minutes. This condition is due to the action of electricity and is not to
be considered rigor mortis. Artificial respiration must still be given, as several such cases are
reported to have recovered. The ordinary and general tests for death should never be accepted.

TREATMENT.

a. Start artificial respiration immediately. At the same time send for a doctor, if assist-
ance is available. Do not leave the victim unattended. Perform artificial respiration at the
scene of the accident, unless the victim’s or operator’s life is endangered from such action.
In this case only, remove the victim to another location, but no farther than is necessary for
safety. If the new location is more than a few feet away, artificial respiration should be
given while the victim is being moved. During transportation, other methods of resusci-
tation may be used, if the method of transportation prohibits the use of the Shaeffer prone
pressure method. Pressure may be exerted on the front of the victim’s diaphragm, or the
direct mouth-to-mouth method may be used. Artificial respiration, once started, must be con-
tinued without loss of rhythm.

b. Lay the victim in a prone position, one arm extended directly overhead, and the
other arm bent at the elbow so that the back of the hand supports the head. The face
should be turned away from the bent elbow so that the nose and mouth are free for breath-
ing (figs. 1 and 2).

c. Open the victim’s mouth and remove any foreign bodies, such as false teeth, chewing
gum, or tobacco. The mouth should remain open, with the tongue extended. Do not permit
the victim to draw his tongue back into his mouth or throat.

d. If an assistant is available during resuscitation, he should loosen any tight clothing to
permit free circulation of blood and to prevent restriction of breathing. He should see that
the victim is kept warm, by applying blankets or other covering, or by applying hot rocks
or bricks wrapped in cloth or paper to prevent injury to the victim. The assistant should
also be ever watchful to see that the victim does not swallow his tongue. He should con-
tinually wipe from the victim’s mouth any frothy mucus or saliva that may collect and
interfere with respiration.

e. The resuscitating operator should straddle the victim’s thighs, or one leg, in such a
manner that:
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(1) The operator’s arms and thighs are vertical while applying pressure on the smajj of t}
le

vietim’s back (fig. 3).
(2) The operator’s fingers are in a natural position on the victim’s back with the litt]e fing
 finge,.

lying on the last rib.
(8) The heels of the hands rest on either side of the spine as far apart as convenient With

out allowing the hands to slip off the victim (fig. 1).
(4) The operator’s elbows are straight and locked.

f. The resuscitation procedure is as follows:
(1) Exert downward pressure, not exceeding 60 pounds, for 1 second.
(2) Swing back, suddenly releasing pressure, and sit on the heels (fig. 4).
(8) After 2 seconds’ rest, swing forward, again positioning the hands, and apply Pressyre
for another second (figs. 2 and 3). €
g. The forward swing, positioning of the hands, and the downward pressure should ha
accomplished in one continuous motion, which requires 1 second. The release and ba(‘-kwf—lr)i
swing require 1 second. The addition of the 2-second rest makes a total of 4 secons fo(l_ (
complete cycle. Until the operator is thoroughly familiar with the correct cadence i th(i
cycle, he should count the seconds aloud, speaking distinctly and counting evenly in thouL
sands. Example: one thousand one, one thousand and two, one thousand and three ml;
thousand and four, etc. This method of counting insures accurate timing. The exﬂct’ fre
quency of the operating cycle of resuscitation is of utmost importance. i

h. Artificial respiration should be continued without interruption until the victim  pe
gains normal breathing or until he is pronounced dead by a medical officer. It may be nece§
sary to continue resuscitation for several hours. For this reason relief operators should };e

used if available.

METHOD OF RELIEVING OPERATOR.

The relief operator kneels beside the operator, assuming the same position on an imagi-
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nary victim, and follows the operator through three or four complete cycles. When the relief
operator is sure that he has the correct rhythm, on the next forward swing of the operator
he places his hands on the top of the operator’s hands without applying pressure. This indi-
cates to the operator that the relief operator is ready to take over. On the backward swing,
the operator moves off the victim, to the side, and the relief operator takes the position of
the operator. On the next forward swing, the operator being relieved assumes the position
on an imaginary victim beside the new operator, and follows through two or three complete
cycles of the new operator to make sure that the new operator has the correct rhythm. The
operator being relieved remains alert to take over instantly if the new operator should falter
or hesitate on the cycle. During the process of relief, the original operator should count aloud,
by thousands, to give the relief operator the correct timing.

INHALANT STIMULANTS.

If an inhalant stimulant is used, such as aromatic spirits of ammonia, the person admin-
istering the stimulant should first test it himself to see how close he can hold the inhalant
to his own nostrils for comfortable breathing. Be sure that the inhalant is not held closer to
the victim’s nostrils and then only for short duration, 1 or 2 seconds every minute.

LIQUID STIMULANTS.

After the victim has regained consciousness, he may be given a glass of water with 15
teaspoon of aromatic spirits of ammonia added, or he may be offered hot coffee or hot tea
as a stimulant. DO NOT GIVE AN UNCONSCIOUS VICTIM ANY LIQUIDS.

CAUTIONS.

a. After the victim revives, keep him lying quietly. Do not allow him to get up and walk
even though he may feel that he is strong enough. Any injury which a person might have
received, including electric shock, may bring about a condition of shock or fainting. This
condition should be guarded against at all times. Shock is present if the vietim is pale and has
a cold sweat. His pulse is weak and rapid and his breathing is short and gasping.

b. Keep the victim lying flat on his back, with his head lower than the rest of his body and
his hips elevated. Be sure that there is no tight clothing to restrict the free circulation of
blood or hinder natural breathing. Keep him warm and quiet.

c. A resuscitated vietim may suddenly stop breathing and require additional artificial res-
piration. For this reason, he must be watched carefully. NEVER LEAVE A RESUSCI-

TATED PERSON ALONE UNTIL IT IS CERTAIN THAT HE IS FULLY CONSCIOUS
AND BREATHING NORMALLY.

701267 O 46— 2
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Figure 1. Radio Receiver R-48/TRC-8 (XC-8), Radio Transmitter T-80/TRC-8 (XC-8),

and associated equipment,
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PART ONE

INTRODUCTION

SECTION 1.

1. GENERAL.

a. Scope. This manual describes the installa-
tion, operation, and maintenance of Radio Set
AN/TRC-8 (XC-3), Radio Terminal Set
AN/TRC-11 (XC-3), and Radio Relay Set
AN/TRC-12 (XC-3) with particular reference
to their use in Signal Corps four-channel car-
rier-telephone systems using Telephone Termi-
nal CI-1-(*) (Carrier) and Telegraph Terminal
CF-2-(*) (Carrier). In addition, these sets may
be used for single-channel point-to-point and
radio-relay communication,

NOTE: Telephone Terminal CF-1-(*) refers to
Telephone Terminal CF-1-A or CF-1-B. Tele-
graph Terminal CF-2-(*) refers to Telegraph
Terminal CF-2-A or CF-2-B.

b. Radio Set AN /TRC-8 (XC-3) (fig. 1). Radio Set
AN/TRC-8 (XC-3) consists of an f-m (fre-
quency-modulated) Radio Receiver R-48/TRC-8
(XC-3), an f-m Radio Transmitter T-30/TRC-8
(XC-3), Power Pack PP-115/TRC-8 (XC-3),
two Antenna Assemblies AS-52/TRC-8 (XC-3),
two 40-foot Antenna Supports AB-48/TRC-8
(XC-3), one Power Unit PE-75-( ), and spare
parts for maintenance (fig. 2(1)).

NOTE: Throughout the text 'of this manual, ref-
erence to Radio Transmitter T-30/TRC-8
(XC-3) will include both Radio Transmitter
T-30/TRC-8 (XC-3) and Power Pack PP-115/
TRC-8 (XC-3). Power Unit PE-75-( ) refers
to any- power unit of the Power Unit PE-75
series supplied with the equipment.
This equipment is intended for point-to-point or
radio-relay application to provide either single-
or multichannel communication in both direc-
tions simultaneously. Spare components are not
included in Radio Set AN/TRC-8 (XC-3) as it
is not intended for continuous uninterrupted
operation. The reliable range is 25 miles over flat

DESCRIPTION

terrain. Satisfactory ¢ommunication can be at-
tained as far as 100 miles when advantage is
taken of high points in tlte terrain and when a
line-of-sight path exists between transmitter
and receiver. The equipment is solidly built and
is intended for use as a fixed field station and not
for mobile operation. All components are trans-
portable in a standard military 3/4-ton truck or
1-ton trailer. The radio set may be installed by
a crew of four men in approximately 1 hour
after arrival at the operating site if the equip-
ment has previously been removed from any
packing cases. It has been designed with excel-

®

RADIO SET
AN/TRC- B(XC-3)
(FOR INTERMITTENT

RADIO TERMINAL SET
AN/ TRG- 1(XC-3)
{FOR GONTINUOUS

RADIO RELAY SET
AN/TRC-12(XC-3)
{FOR CONTINUOUS

OPERATION) OPERATION) 9
\

OPERATION) \
VA

COMPONENTS

ANCE

F—SPARE S —FMANTEN-t*——OPERATING

KEY

R= RADIO. RECEIVER R-48/TRC-8(XC- 3).

T= RADIO TRANSMITTER T -30/TRC -8(XG-3).

P POWER UNIT PE- 75

M=  MAINTENANCE EQUIPMENT MK - 31/ TRC - 8{XC-3

AP8= GROUP ACCESSORY PARTS IN GHEST, BC-5 MARKED
“AGCESSORY PARTS AN/TRG-8(XC-3)"

APIl = GROUP ACCESSORY PARTS IN CHEST BC-5 MARKED
“ACCESSORY PARTS AN/TRC-II(XC-3)"

API2=GROUP ACCESSORY PARTS IN CHEST BC-5 MARKED
“ACCESSORY PARTS AN/ TRG-12(XC-3)"

A = ANTENNA ASSEMBLY AS-52/TRG-8(XC-3)

TL 16254

AND ANTENNA SUPPORT AB-48/TRC - B(XG-3).

Figure 2. Components of Radio Set AN/TRC-8 (XC-8),
Radio Terminal Set AN/TRC-11 (XC-8), and Radio
Relay Set AN/TRC-12 (XC-8).



OPERATING EQUIPMENT

RADIO RADIO RADIO RADIO RADIO

TERMINAL SET RELAY SET RELAY SET RELAY SET TERMINAL SgT
AN/TRG-1l (XG-3) AN/TRG-12(G-3) AN/TRG-12(xC-3)  AN/TRG-I2(XC3) AN/TRG-|pe3)

A A A A A A A i

A A A A A A A A
AS As| |as As| |as As| |as 1 &
AS As| |as A'sl |as As| |as A

i R T R T R T &

R T 1R ;o e | T R g

AP AP AP AP

T 12 12 A :

SPARES

x =+— MAINTENANCE —<——

m
=<

|

ANTENNA ASSEMBLY AS -52/TRC-8(XC-3), 2 PACKED IN CASE GY-53/TRG -8(XG- 3)
ANTENNA SUPPORT AB - 48/ TRG- 8(XC-3), PACKED IN CASE CY-54/TRGC -8(XC- 3)
RADIO TRANSMITTER T - 30/ TRC-8(XC-3), PAGKED IN CASE CY-52/TRC-8(XC-3)
RADIO RECEIVER R -48/TRC - 8(XC-3). PACKED IN CASE CY-51/TRG - 8(XC- 3)

POWER UNIT PE-75

un n "

-  GROUP AGCESSORY PARTS PACKED IN GHEST BG-5 MARKED "ACGESSORY
PARTS, AN/TRC- Il (XC-3)"
= GROUP ACCESSORY PARTS PACKED IN GHEST BG-5 h'ARKED “AGGESSORY

PARTS, AN/ TRC - 12(XG- 3)."
MAINTENANCE EQUIPMENT MK -31/TRC-8(XG-3), PAKED IN CHEST BG-5 MARKED

"MAINTENANCE EQUIPMENT, MK - 31/ TRC - 8 (XC- 3)"
SYSTEM SPARES PAGKED. IN CHEST BG - 5 MARKED "SYSTEM SPARES, AN/TRC-8(XG- 3
WIRE W-1II0-BWOUND ON REEL DR-4 (5 REELS,_é MILE WIRE PER REEL)

\ , ' : TL 16255
Figure 3. Components of radiv reluy system



lent frequency stability, sensitivity, and all oper-
ating characteristics necessary for long, reliable
service under conditions of relative humidities
up to 95 percent and temperature variations
from —40° C to +60° C.

¢. Radio Terminal Set AN /TRC-11 (XC-3). Radio
Terminal Set AN/TRC-11 (XC-3) consists of
two Radio Receivers R-48/TRC-8 (XC-3) (one
in use, one spare), two Radio Transmitters
T-30/TRC-8 (XC-3) (one in use, one spare),
two Antenna Assemblies AS-52/TRC-8 (XC-3),
two 40-foot Antenna Supports AB-48/TRC-8
(XC-3), three Power Units PE-75-( ) (two in
use, one spare), and spare parts for maintenance
(fig. 2(2)). The components are identical to
those used in Radio Set AN/TRC-8 (XC-3).
This equipment is intended. for operation at the
terminals of single- or multichannel radio-reay
systems when continuous operation is required.
The radio terminal set can be installed in 1 hour
by four men. Components not in use are run-
ning spares or maintenance equipment supplied
to insure uninterrupted service in case of failure
of a basic component.

d. Radio Relay Set AN/TRC-12 (XC-3). Radio
Relay Set AN/TRC-12 (XC-3) consists of three
Radio Receivers R-48/TRC-8 (X(C-3) (two in
use, one spare), three Radio Transmitters
T-30,TRC-8 (XC-3) (two in use, one spare),
four Antenna Assemblies AS-52/TRC-8 (XC-3),
four Antenna Supports AB-48/TRC-8 (XC-3),
three Power Units PE-T5-( ) (two in use, one
spare), and suflicient spare parts for mainte-
nance (fig. 2(3)). This equipmeni is intended
for operation as a relay station of a single- or
multichannel radio-relay communication system
when continuous operation is important. The
radio-relay set can be installed in 2 hours by
four men. Running spares and maintenance
equipment have been selected to insure unin-
terrupted service in case of failure of a basic
component.

e. Radio-relay System. A complete radio-relay
system requires a Radio Terminal Set AN/TR(C-
11 (XC-3) at both ends and one to seven Radio
Relay Sets AN/TRC-12 (X(C-3) between them
(fig. 3).

2. APPLICATION OF EQUIPMENT.

a. Multichannel Radio-relay Communication Sys-
tem (fig.,4). (1) The radio sets have been de-
signed to replace spiral-four cable and Telephone

Repeaters CF-3-A (Carrier) normally used in
a multichannel carrier telephone system to con-
nect two Telephone Terminal CF-1-(*) (Carrier)
cireuits.

(2) A typical multichannel radio-relay com-
munication system consists basically of two
Radio Terminal Sets AN/TRC-11 (XC-3), three
Radio Relay Sets AN/TRC-12 (XC-3), two Tele-
phone Terminal Sets TC-ZL/and two Telegraph
Terminal Sets TC-22. The two telegraph terminal
sets at each terminal with associated telegraph
equipment enables four telegraph communica-
tion channels to be placed on any one of the
voice channels of Telephone Terminal CF-1-(*)
(Carrier).

(3) Figure 5 shows the simplified block diagram
of the major components in a complete com-
munication system. Terminal A of this system
consists essentially of one Radio Terminal Set
AN/TRC:11 (XC-3), one Telephone Terminal
CF-1-(*) (Carrier) (part of Telephone Terminal
Set TC.21), two Ringing Equipments EE-101-A,
Telegraph Terminal CF-2-(*) (part of Tele-
graph Terminal Set TC-22), associated tele-
phone and telegraph facilities, and up to 5 miles
of spiral-four cable.

(4) Radio Terminal Set AN, TRC-11 (XC-3), is
normally located at any distance up to 5 miles
from the carrier equipment on some mountain
top or suitable clevated site, and connected to
the carrier equipment by the spiral-four cable.

(5) Terminal B at the distant location com-
prises identical equipment in a similar arrange-
ment as terminal A.

(6) Three Radio Relay Sets AN TRC-12 (XC-
3) arelocated at approximately 25-mile intervals
or are spaced at elevated sites approximately
within line of sight of each other.

(7) In this system, four simultaneous messages
are carried over a single channel. Telephone
Terminal CF-1-(*) (Carrier), located at each
terminal of a system, converts the four mes-
sages, each in the frequency range from 200 to
2,800 cycles, to a single channel modulated over
the frequency range of 200 to 12,000 cycles.
This modulated carrier from terminal A is fed
to the transmitter at the Terminal A Radio Sta-
tion by means of the spiral-four cable. The sig-
nal from the transmitter at the Terminal A Ra-
dio Station is picked up by a receiver at the first
relay station. The receiver output modulates its

3
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TERl:INAL TERMINAL
B

TO DUPLICATE FACILITIES

CHANNEL 2,3, OR 4 MAY TERMINATE IN TELEGRAPH AT TERMINAL A
TERMINAL CF-2-8 OR TELEPHONE SWITCHBOARD RADIO TERMINAL SETS
THE CHANNEL TERMSINATING IN A TELEGRAPH TER- AN/TRC—11 {XC~=3)
MINAL WILL NOT PASS THROUGH A RINGER. (CHANNEL s
3 NORMALLY USED WHEN ONLY ONE TELEGRAPH UP TO 5 MILES- SPIRAL-4 RADIO RELA
Y SET
TERMINAL 1S CONNECTED.) \ CABLE OR 1/2 MILE ANITRCE-LIZ (x?:[E};s
WIRE W-110-8 (
e W e T \ CH-1
r—_ JE—— AY | - N
! | ! \ RINGER T
I H | 1 EE-101-4 | CR-2 SR
| 1
[Fr=—==SaEtesHaeH . ciT TELEPHONE m TELEPHONE
' [— TERMINAL = O EIE X == TERMINAL TERMINAL
1 I cr-2-8 | 1 CF-1-(%) | CF=I-(
I I } | ; CEH] (CARRIER) L (CARRIER)
TR L, RINGER 3
=4 I EE-101-A ! RELAY STATION
I | | = = 2 -
i » tha
it i | { TERMINAL A RADIO
, [N 1 ] | : l E
W e IR |
TR i s A pn = 2 r B D A T L s REPLACES CABLE ASSEMBLIES CC-358 (SPIRAL-FOUR CABLE) AND Al o o ([
IR TERMINAL ) TELEPHONE REPEATERS CF-3-A (CARRIER). PROVIDES COMMUNICA— ) TERMINAL
AT TICTS A TION FACILITIES OVER A DISTANCE OF APPROXIMATELY 25 MILES 3 B -
| \ll_l_l_II_IT/ o GARRIER USING TWO RADIO TERMINAL SETS AN/TRC-1l {XC-3) OR APPROXI- CARRIER
[ ] MATELY 100 MILES ADDING THREE RADIO RELAY SETS AN/TRC-12
2 ) o 3 2-WIRE LINE CONNECTING i (XC-3) INSTALLED APPROXIMATELY 25 MILES APART. THE DISTANCE ]
EZ QLN w TELEPHONE TERMINAL AND DEPENDS ON THE ELEVATION OF THE SLTE AND NATURE OF INTER-
TR 1 TELEGRAPH TERMINAL VENING TERRAIN. UP TO SEVEN RADIO RELAY SETS AN/TRC-i2 (XC-3)
ok = 3 MAY BE INSTALLED TO FURTHER EXTEND THE TOTAL LENGTH OF
2a I 5 THE RADIO CIRCUIT.
gq 1T A ? !
g it I
w9 o NOTES:
) x
e_ o s.\rvs"r'g::g:rfo Y. RAOIO SET IMSTALLATION SITES WUST BE CAREFULLY SELECTED TO TAKE AOVANTAGE OF NATURAL-ELEVATIONS
e |11 = WIRE W-$10B {N TWISTED ' AKO TD A¥OI0 RADIO NOISE OR IRTERFEREKCE. FIVE MILES OF SPIRAL-FOUR CABLE IS PROVIOED AT EACH
- RIRININT w e T A R AR TERMINAL TO FACILITATE LOCATING RADIO SET AMAY FROM COMGESTED AREAS.
:I-Nz 1 “ ” ” F INDIVIDUAL TELEPHONES EE~8-A, 2. COMKUNICATION ATTAINEO IN THE FREQUEMCY RANGE OF 230 YO 250 MC
TN FACSIMILE EQUIPMENTS RC-58, 3. FI THROUGH F8 INDICATE THE"OPERATING FREQUENCIES.
R TRTRTRT i . ;:?Tcica_éfgb IR fi . EACH RADIO SET INCLUOES A COMPLETE STAND-BY RECEIVER. TRAMSMITTER, ANO PONER UNIT TO FACILITATE |
z i s : MAINTENANCE OF CONTINUOUS OPERATION.
w L T HAINTENANCE EQUIPHENTS ARE ALSO FURKISHED TO PROVIOE FOR LIMITED MAIHTEKANCE OF BASIC
LR et COMPONENTS.
i iJI_j |__|J_1 OR FACSIMILE ! 5. OPERATORS AT EACH RADIO TERMINAL SET COMMUMICATE BACK TO THEIR ASSOCIATED TELEPHOME TERMINAL !
= ELEGRAP EQUIPMENT SET BY MEANS OF TELEPHOME EE-B8-A WITHOUT INTERFERING WITH CARRIER TELEPHONE CHAMELS.
w ISWITCHBOARDI J OPERATORS AT ALL STATIONS MAY COMMUNICATE WITK EACH OTHER ON CHANNEL | BY MEANS OF LOCAL
[:4
H BD-~10Q HAMDSETS #-23/U WITHOUT IRTERFERING WITH CHARHELS 2-3-M.
]_] A7l an TERMINAYE N . 8. C AT EACK RELAY STATION INDICATES CIRCUIT CONTROL BOX C-214/TRC-=1 WKICH PROVIDES RELAY !
RN;H S\xlTCHBOARD OPERATOR WITH FACILITIES FOR COMMUMICATING IM EITHER OIRECTION USING ONE HAKDSET H-23/U.
.ll"“”“”l OR TELETYREWTILIER 7. T INDICATES RAQIO TRANSHITTER T-30/TRC-8 (XC-3).
LJ\L‘J |.,.n,J 8. R INDICATES RAOIO RECE(VER R-u8/TRC-8 (XC-2).

TELETVPEWRITER
SETS EE-97-
EE-98-A,TC-16, OR TC~17 TL 16257



i (€-OX)11-08L/NY
| 13S TUYNIWY3L 0igvy

NOILVLS TTYNINY3L

(£-0X)11-08L/NV
135S TUNIANY3L o1avy

NOILVLS TTVYNIWH3L

Figure 6. Multichannel point-to-point communication system.



associated transmitter which relays the signal
on a different carrier frequency toward the next
relay station and finally to Terminal B Radio
Station. At terminal B another Telephone Ter-
minal CF-1-(*) (Carrier) converts the 200- to
12,000-cycle signal back to the original four
messages. As simultaneous communication in
two directions is required, another system of
transmitters and receivers operating in the same
manner in the other circuit direction is used.
(8) The number of relay stations that can Le
used is theoretically unlimited. For practical pur-
poses, however, seven relay stations are the
maximum number used because of cumulative
distortion and the possibility of a component
break-down.

(9) Channel 1 (200 to 2,800 cycles) is the only
channel of the four that is transmitted as a
normal telephone circuit and is intelligible at
each radio station. For this reason it is nor-
mally used for checking and monitoring pur-
poses only. The other three channels are in-
verted or scrambled and are not intelligible
until unscrambled bys Telephone Terminal
CF-1-(*) (Carrier) at the other terminal sta-
tion. These three channels cannot be monitored
or intercepted without special equipment since
they are evident only as a meaningless jumble
of sounds. It must be assumed that the enemy
has this special equipment. Therefore no secrecy
is assured on any channel.

b. Multichannel Point-to-point Communication
System. This system is the same as a multi-
channel radio-relay communication system ex-
cept that the radio-relay stations are eliminated,
the two terminal stations communicating with
each other (fig. 6).

c. Single-channel Communication System. Sin-
gle-channel communication is similar to multi-
channel communication except that all telephone
terminals are eliminated and only one audio
channel of communication is available. This one
channel originates at the local handset of the
transmitter or at a remote microphone located
up to 2 miles from the radio set when Remote
Control Equipment AN/TRA-2 is used. Since
only a single communicating channel is used, the
full modulation capabilities of the transmitter
may be concentrated on one channel with a cor-
responding increase in signal strength on this
channel. Single-channel communication is used
with or without radio-relay stations.

3. TECHNICAL CHARACTERISTICS.

a. Radio Receiver R-48/TRC-8 (XC-3).

Receiver type... superheterodyne
Frequency range 230 to 250 mc
(megacycles)

Type of modula- fm, 2=100-ke
tion received . deviation
Intermediate
frequency . 30 me
Audio bandwidth 200 to 12,000 cps
Frequency tunable resonant
control ...... line (no crystal)
Output impe-
dance (high
fidelity) . 500 ohms
Power input ... l15 o1 230 volts, 50-60
cycles, 120 watts
Number of tubes 15
Power supply. .. self-contained

b. Radio Transmitter T-30/TRC-8 (XC-3).

Frequency range 230 to 250 mc

Type of
modulation .. fm, +=100-ke devia-
tion (100% modu-
lation)
Power output... 12 watts

Type of trans-
mission voice or multichan-
nel telephone, tel-
egraph, or facsim-
ile

Operating range 25 to 100 miles

Frequency
control ...... tunable resonant line
(no crystal)

115 or 230 volts, 50-
60 cycles, 350
watts

Number of tubes 8 (6 in transmitter,

2 in power pack)

Power input ...

.. Antenna Assembly AS-52 /TRC-8 (XC-3).

Type of antenna. half-wave dipole
with 90° corner
reflector ; support-
ed by 40-foot sec-
tional mast

Antenna beam

e e e L 80°



d. Tube Types and Uses.

RECEIVER TUBE TYPES TRANSMITTER TUBE TYPES
Ref | Tube Tube . Ref Tube Tube
symbol | VT- JAN- Function symbol | VT- JAN- Function
Ve 6AG5 R-f amplifier V201 | 259 829-B Master oscillator
Vs | 6AGS Mixer .
V3 202 9002 Oscillator V202 259 829-B Reactance modulator
V4 6AG5 Lst i-f amplifier V203 259 829-B Tripler and power ampli-
V5 6AG5 2d i-f amplifier fier
V6 6AG5 3d i-f amplifier . L
V7 6AGS 4th i-f amplifier v2o4 | %0 | 66 RSCey plipahifies
V8 B6AG5 1st lmiter V205 231 6SN7 Audio amplifier
V9 6AG5 2d limiter o i
V0 |90 6H6 P dmaid it V206 231 6SN7 Amplifier and rectifier for
V11 | 231 6SN7GT Audio and speaker amplifier !)er.cenl' mofdiahon
V12 | 107-A | 6V6GT Speaker output amplifier irigheator,
Vi3 | 96 6N7GT/G | Squelch relay control V207 | 244 5U4-G Rectifier
V14 139 0D3/VR-150| Voltage regulator I} i
V5 | 244 | 5U4G Rectifier Vg I S| VG [Rectiber

4. TABLE OF COMPONENTS.

Quantity L= T
L | Radio Terminal | Radio Relay
Description Radio Set | Set ' Set Radio-relay
AN/TRC-8 AN/TRC-11 AN/TRC-12 system*
3 (XC-3) Xe) & | XES) ‘ SRR
Radio Receiver R-48/TRC-8 (XC-3). 57 1 2 3 13
Radio Transmitter T-30/TRC-8 (XC-3). 1 2 3 13
Power Pack PP-115/TRC-8 (XC-3). 1 % 3 13
Antenna Assembly AS-52/TRC-8 (XC-3). 2 2 2! 16
Antenna Support AB-48/TRC-8 (XC-3). 2 2 4 16
Power Unit PE-75-( ). 1 3 3 156
Test Oscillator TS-237/TRC-8 (XC-3). 1 1 1 5
Group of accessory parts for Radio Set AN/TRC-8 1
(XC-3).
Group of accessory parts for Radio Terminal Set 1 2
AN/TRC-11 (XC-3).
|
Group of accessory parts for Radio Relay Set 1 3
AN/TRC-12 (XC-3).
Maintenance Equipment MK-31/TRC-8 (XC-3) 1 .l 1 5
Test Set I-56-(*) T. 1 1 1 5
Tools and operating components. 1 2 8 13
System spare parts group. :
;

Wire W-110-B on Reel DR-4. |

|92}

*A radio-relay system consists of two Radio Terminal Sets AN/TRC-11 (XC-3), three Radio Relay Sets AN/TRC-12
(XC-3), onc group of system spare parts, and 5 reels of Wire W-110-B.
1 Test Set I-56- (*) refers to Test Sets I-56-C, -D, -H, -J, or -K.
NOTE: Tools and operating components are for initial issue only and are not to be requisitioned as a kit or
group as shown on the list of components.



5. PACKAGING DATA.

Radi Radio Radio Radi
adio P s adio ’
Tk Set 1‘225"31 R:g Relay | Length | Depth | Height | Weight
AN/TRC- AN;TR(_‘- AN}TRC- System ‘ (in.) (in.) (in.) (Ib)
8 (RC3) | 11 (xC-3) | 12 (XC-3) |
Case CY-51/TRC-8 (XC-3) 1 2 3 13 23 16 19 | 126
containing Radio Receiver
R-48/TRC-8 (XC-3), tools,
and operating components.
Case CY-52/TRC-8 (XC-3) 1 2 3 13 1715 16 2414 135
containing Radio Trans-
mitter T-30/TRC-8 (XC-3)
and Power Pack PP-115/-
TRC-8 (XC-3).
Case CY-53/TRC-8 (XC-3) 1 1 2 8 3315 1.4 24 110
containing two Antenna As-
semblies AS-52/TRC-8§
(XC-3).
Case CY-54/TRC-8 (XC-3) 2 2 1 16 70 12 13 205
containing Antenna Sup-
port AB-48/TRC-8 (XC-3).
Chest BC-5 containing group 1 1 1 5 30 19 ‘ 16 146
of accessory parts.
Chest BC-5 containing Main- 1 1 1 5 30 19 16 130
tenance Equipment MK-
31/TRC-8 (XC-3) and Test
Oscillator TS - 237/TRC - 8
(XC-3).
Chest BC-5 containing system 1 30 19 16 125
spare parts group.
Power Unit PE-75-( ). 1 8 3 15 36 19 27 325
Test Set 1-56-(*). 1 1 1 5 20 13 9L, 60
Wire W-110-B (reels). 5 22 22 7 35
Total number of packages. 9 13 18 86
Total volume (cu (t). 48 76 101 500
Total weight (Ib). 1,250 2,300 3,150 14,800
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Figure 8. Radio Transmitter T-30/TRC-8 (XC-3) in Case CY-52/TRC-8 (XC-3).




6. RADIO RECEIVER R-48/TRC-8 (XC-3).

Radio Receiver R-48/TRC-8 (XC-3) is a 15-
tube superheterodyne receiver designed to op-
erate on any frequency from 230 to 250 mc and
to receive f-m signals from Radio Transmitter
T-30/TRC-8 (X(C-8). The receiver is shock-
mounted in Case CY-51/TRC-8 (XC-3) (fig.
7). All operating controls and receptacles for
cable connections are on the front panel. A meter
and meter switch are also provided on the front
panel to indicate proper tuning and to aid in
locating trouble. Operation of every stage of the
receiver can be checked with this meter.

7. RADIO TRANSMITTER T-30/TRC-8 (XC-3) AND
POWER PACK PP-1 ¥5 /TRC-8 (XC-3).

Radio Transmitter T-80/TRC-8 (XC-3) is an
eight-tube f-m transmitter capable of opera-
tion on any frequency between 230 and 250 mc
(megacycles) (fig. 8). The transmitter consists
of two sections mounted in Case CY-52/TRC-8

}
|
|
{
2
|

(XC-3). The upper section, Radio Transmitter
T-30/TRC-8 (XC-3), contains the r-f (radio-
frequency) stages and audio amplifiers; the
lower section, Power Pack PP-115/TRC-8 (XC-
3), contains the power supply, audio-input cir-
cuits, and blower. No crystals are used. The
oscillator frequency is stabilized by a tempera-
ture-compensated resonant transmission line. A
meter and meter switch are provided on the
front panel for indicating cathode current of
each tube, output tuning, and modulation level.
A motor-driven blower circulates air through-
out the transmitter.

8. ANTENNA SUPPORT AB-48/TRC-8 (XC-3).

Antenna Support AB-48/TRC-8 (XC-3) is a
sectional steel mast designed to support An-
tenna Assembly AS-52/TRC-8 (XC-3) at a
maximum height of 40 feet. The complete mast
equipment (fig. 9) is packed in a wooden carry-
ing Case CY-54/TRC-8 (XC-3) which contains:

syt
o el A

ﬁ“—FO—Ué 29- FOOT T - 150-FOOT

. - ROPE
STEEL GUYS {
1

ouém FOOT

AXE LC~ |\

29 AND 41-FOOT SFARE l
WIRE GUYS

GUY PLATE -7 _

TEEL GUYS

BLOCK AND  ° _
TAGKLE ASSEMBLY HAMMER HM~3

s -

ROPE GUY-Y oo

TLISZ6Q

Figure 9. Antenna Support AB-48/TRC-8 (XC-8).
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Weight
Item (Ib)

1 Axe LC-1. Fit3)

1 block and tackle assembly with

3¢-in. rope 150 ft long. 4.5
5 guys (41 ft, 4 in use, 1 spare). 3.0 (ea)
5 guys (29 ft, 4 in use, 1 spare). 3.0 (ea)
2 guys, gin pole (rope). 4.0 (ea)

5 guy plates (3 in use, 2 spare). 0.75 (ea)

1 Hammer HM-3. 9.75

11 mast sections. 6.75 (ea)
1 mast base. 8
3 reels (2 in use, 1 spare). 1 (ea)
150 ft rope, 3-in. diam (spare). 2.5
5 Stake GP-2 (4 in use, 1 spare). 2.0 (ea)
5 Stake GP-25 (4 in use, 1 spare). 5 (ea)

Packed weight of Case CY-54/TRC-8 (XC-3): 205 pounds.

9. ANTENNA ASSEMBLY AS-52/TRC-8 (XC-3).

Antenna Assembly AS-52/TRC-8 (XC-3)
consists of a half-wave dipole in front of a 90°
corner reflector and requires no adjustment
over the frequency range of the transmitter or
receiver. Mounting brackets permit erection of
the antenna assembly on top of Antenna Sup-
port AB-48/TRC-8 (XC-3) to provide either
horizontal or vertical polarization. Two arrays
may be mounted on one antenna support. Two
antenna assemblies (fig. 10) are packed in a
wooden carrying Case CY-53/TRC-8 (XC-3).
Each antenna assembly contains the following:

Weight

Item (lhg)!

1 bag, canvas. 0.2
2 clips, with snaphook. 0.1

" 2 Cords CG-55/U. 7.0
1 comer reflector complete with dipole. 14.0
1 dipole (spare). 1.0
3 Radio Frequency Adaptors UG-29/U. 0.5
2 rolls of Tape T1.-94. 0.4

Packed weight of Case CY-53]TRC-8 (XC-3): 110 pounds.
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10. MAINTENANCE EQUIPMENT AND SYSTEM
SPARES.
a. Maintenance Equipment MK-31 /TRC-8 (XC-3).

Maintenance Equipment MK-31/TRC-8 (XC'3.)
provides spare parts to operate and maintamn
Radio Set AN/TRC-8 (XC-3), Radio Terminal
Set AN/TRC-11 (X(C-3), or Radio Relay Set
AN/TRC-12 (XC-3). It consists of the follow-
ing components packed in Chest BC-5:
Test Oscillator TS-237/TRC-8 (XC-3)-
dummy antenna. :
Junction Box JB-110.
Cord CD-711.
lamp, trouble, complete with six 50-watt
bulbs,

Technical Manuals TM 11-618.
Tubes JAN-6AGS.
Tubes JAN-9002 (VT-202).
Tubes JAN-6H6 (VT-90).
Tubes JAN-6SN7GT (VT-231).
Tubes JAN-6NT7GT (VT-96).
Tubes JAN-6V6GT (VT-107).
Tubes JAN-5U4 (VT-244).
Tubes JAN-OD3/VR-150 (VT-139).

9 Tubes JAN-829B (VT-259).
* 1 connector, cable.
* 1 cable and cord.
*607, capacitors, fixed, mica.
“609% capacitors, fixed, paper.
*100% capacitors, electrolytic.
* 1 choke, r-f.
* 1 coil, i-f.
* 6 clips, tube.
*30 fuses.
* 2 fuse holders.
* 1 jack.
1 knob.
4 lightning arresters.
1 lock, dial.
* 3 lamps, pilot.
1 meter.

* 1 pilot lamp assembly.

* 1 relay.

* 3 rings, tube retainer.

*30% resistors, variable.

*309% resistors, fixed.

* 1 socket.

* 1 switch.

Packed weight of Chest BC-5: 130 pounds

*Indicates the number supplied of each type of comPo”

: : : er
nent used in one receiver, one transmitter, one pow!
pack, one antenna assembly, and one test oscillator:

ok

el i e

o -,
Co 9 00 po

NN

*
*
*
*

®



b. System Spares. These are a group of the
larger replaceable components of the equipment
which are less likely to fail in service. A single
group of these parts, packed in Chest BC-5
which is marked SYSTEM SPARES AN/TRC-8
(XC-3), is furnished to serve an entire system
of five radio stations.

(1) SPARE PARTS FOR RADIO TRANSMIT-
TER T-30/TRC-8 (XC-3).

1 blower with motor.

1 reactor, filter, 3-henry.

1 attenuator, variable, T-pad.

1 transformer, power.

1 transformer, audio-input (two primaries
and one push-pull secondary).

CASE GY-53/TRG-8(XG-3)

! DIPOLE

ko i S ol

% 'GORNER REF R
P \ / LECTO

N 4 ASSEMBLY

-4—— CORD GG-55/U

1 filter, low-pass.

1 transformer, audio isolation, 500 ohms to
500 ohms.

1 transformer,
line,

1 assembly, lightning protector.

1 capacitor, variable tripler tuning.

audio-input, microphone to

(2) SPARE PARTS FOR RADIO RECEIVER
R-48/TRC-8 (XC-3).

1 transformer, power.

1 transformer, speaker output, and low-pass
filter.

1 assembhly, reactor, filter, (2 in one case).

1 transformer, high-fidelity output.

1 loudspeaker.

Figure 10, Antenna Assembly AS-52/TRC-8 (XC-8).
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11. GROUP OF ACCESSORY PARTS FOR RADIO SET
AN /TRC-8 (XC-3).

These parts consist of the following items
packed in Chest BC-5 which is marked ACCES-
SORY PARTS AN/TRC-8 (XC-3). The parts
are shown in figure 11.

Weight
Item (Ib)
1 Cord CD-711. ?.O
1 Junction Box JB-110. 6.0
2 mounting clamps for receiver. 1.0
2 mounting clamps for transmitter. 1.0
1 Tool Equipment TE-48. : 28.0
e et e —

Packed weight of Case BC-5: 89 pounds.

These items are necessary for the installation,
operation, and maintenance of Radio Terminal
Set AN/TRC-11 (XC-3). The components of
Tool Equipment TE-48 are shown in figure 12.

13. GROUP OF ACCESSORY PARTS FOR RADIO
RELAY SET AN/TRC-12 (XC-3). e

These parts consist of the following items
packed in Chest BC-5 which is marked ACCES-
SORY PARTS AN/TRC-12 (X(C-3).

12. GROUP OF ACCESSORY PARTS FOR RADIO
TERMINAL SET AN/TRC-'I'I (XC-3).
i i items
These parts consist of the following 1
packed in Chest BC-5,which is marked ACCES-
SORY PARTS AN/TRC-11 (XG-3)F(hig il

Item Weight
(Ib)

1 Control Box C-21A/TRC-1. sh

1 Cord CD-711. 8.0

1 Junction Box JB-110. \6.0

1 Junction Box J-85/G. 9.0

6 mounting clamps for receiver. 3.0

6 mounting clamps for transmitter, 3.0

2 technical manuals for Telephone EE-8-A. 0.2

3 Telephones EE-8-A (2 in use, 1 spare). 10.0 (ea)
1 Tool Equipment TE-48. 28.0
Packed weight of Chest BC-5: 137 pounds.

I Weight
Item (Ib)
1 Cable Assembly CC-368. 13.0
1 Cable Stub CC-356. 3.0
1 Cord CD-711. 8.0
1 Junction Box JB-110. 6.0
1 Junction Box J-85/G. 9.0
4 mounting clamps for receiver. 2.0
4 mounting clamps for transmitter. 2.0
2 technical manuals for Telephone EE-8-A. 0.2
3 Telephone EE-8-A (2 in use, 1 spare). 10.0 (ea)
1 Tool Equipment TE-48. 280

Packed weight of Chest BC-5: 146 pounds.

701267 O—46——3

S

These items are necessary for installation, op-
eration, and maintenance of Radio Relay Set
AN/TRC-12 (XC-3).

14. CASE CY-51 /TRC-8 (XC-3) (fig. 13).

Case CY-51/TRC-8 (XC-3) is a plywood case,
waterproof when closed, designed to house
Radio Receiver R-48/TRC-8 (XC-3) when in
transit or during field use. It contains a shock
mounting into which the receiver slides and
locks. The front cover must be open while the
receiver is operating (fig. 7). A canvas protective
flap, attached to the front cover, is provided as
protection against the elements. A drawer be-
low the receiver compartment contains tools and
operating components.

15
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CASE CY-5I/TRC-8(XC-3)

U \ "iir 30" _“‘ L
— ’f =y
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9
A
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GASE CY-54/TRG-8(XG-3)
I B
TL 16309

Figure 13. Outline dimensional drawing of cases

15. CASE CY-52/'I'RC-8 (XC-3) (fig. 13).

Case CY-52/TRC-8 (XC-3) isa plywood case,
waterproof when closed, designed to house Ra-
dio Transmitter T-30/TRC-8 (XC-3) when in
transit or during field use. It contains a shock
mounting into which the upper unit of the
transmitter slides and locks. The lower unit is
bolted to the case. The front cover must be open
while the transmitter is operating. Protective
canvas flaps are permanently attached to the
inner side of the front cover. When this cover
is fastened in position (fig. 8), the snap fasten-
ers at the sides of the flaps are fastened to the
case thereby providing protection against the

elements.

16. CASE CY-53 /TRC-8 (XC-3) (fig. 13).

Case CY-53/TRC-8 (XC-3) is a nonwater-
proof plywood case containing two Antenna As-
semblies AS-52/TRC-8 (XC-8). It is fitted with
brackets and partitions to hold the contents
secure. The lid of the case can be removed b
unhooking the trunk catches. 1

17. CASE CY-54 /TRC-8 (XC-3) (fig. 13).

Case CY-54/TRC-8 (XC-3) is a nonwater-
proof plywood case designed to contain the com
ponents of Antenna Support AB-48/TRC-§
(XC-8). It is fitted with brackets to hold the
contents secure. The lid of the case can be re
moved by unhooking the trunk catches. 7

17
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18. TOOLS AND OPERATING coMPONEN!

: onents,
A group of tools and operating comp eiVe""L

is supplied with each trzmsmitte‘l‘ Emld L |
and is stored in the drawer of Case ents are
TRC-8 (XC-3) (fig. 14). These compon

) as follows:

1 Cord CX-104,TRC-1, 10 10".

6 fuses, 2-ampere, type 3AG.

1 screwdriver, Vaco 130.

_ 1 screwdriver, 6-inch blade. o

. 1 wrench, box 916 ineh and 5/8 Inch:
1 Handset H-23/U.

10 pilot lamps, G.E. mazda type 51.

2 Technical Manuals TM 11-618.

Figure 14. Tools and operating components.

P 30! £

‘CONNEGTS TO Al
TEST 0SC REGEPTACLE

IR

ON RADIO RECE!V_ER;
& R-48/TRG-8(XC™3
g
X &
.E_?f. ;
<
[
i

P 302
T B CONNEGTS TO ANTENNA
ABLE RG-8/U REGEPTACLE ON RADIO _ . 4
< RECEIVER R-48/TRC-8(X07"

Figure 15.

Test Oscillator TS-287/TRC-8 (XC-3).
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R ' RECEIVES PLUG PL-55
OF HANDSET H-23/U

TO HEADSET JACK OF
_TRANSMITTER SENDING
SIGNALS TOWARD TERMINAL A

TO MIC. JACK OF TRANSMITTER
_ SENDING SIGNALS TOWARD
{ TERMINAL B
% ol

TO HEADSET JACK OF
TRANSMITTER SENDING SIGNALS
TOWARD TERMINAL B*

CIRCUIT DIRECTION SWITCH

T o M-

" TO MIC. JACK OF TRANSMITTER *-
SENDING SIGNALS TOWARD
TERMINAL A

. TL16266

P TR

Figure 16. Control Box (-21A/TRC-1.

19. TEST OSCILLATOR 15-237 /TRC-8 (XC-3).

Test Oscillator TS-237/TRC-8 (XCT?’) is a
crystal-controlled signal generator deSI‘gned to
furnish the necessary signals for the alignment
of the r-f and if (intermediate-frequency)
stages of the receiver (fig. 15). A 5-mf: cry§ta1
provides harmonic output of 30 me for i-f a.hgn-
ment, and harmonics from 230 to.250 me in 5-
me steps for r-f alignment. Operatmg power for
the test oscillator is taken from Radio Receiver
R-48/TRC-8 (XC-3) by means of a s‘ocket pro-
vided on the receiver front panel. A single Tube
JAN-6AGS5 is used in the test oscillator. T.he
test oscillator is packed in Chest BC-5 with
Maintenance Equipment MK-31/TRC-8 (XC-3).

20. CONTROL BOX C-2'IA/TRC-'I.

Control Box C-21A/TRC-1 (ﬁg‘.. 16) is used
only at a relay station to prov.lde .the '1oca]
operators with facilities for talking in either
direction. Two phone cords and two mlc?ophone
cords from the control box plug into the Jagks on
the front panels of the two relay .transml’Fters.
The operator’s handset is plugged into the J.a(l:ks
on the control box. Depending on the position
of the circuit direction switch (A or B), the
operator may communicate with other ope-rators
in either direction on the circuit. Space 18 pro-
vided on the front panel of the Fontrol box.for
recording in pencil the frequencies and stations

involved.

21. CORD CX-104/TRC-1.

Cord CX-104/TRC-1 is a shielded, six con-
ductor, rubber- or plastic-jacketed cable used to
interconnect Radio Transmitter T-30/TRC-8
(XC-3) with Radio Receiver R-48/TRC-8 (XC-3)
(figs. 14 and 143).

22. CORD CG-55/U.

Cord CG-55/U is a 60-foot length of flexible,
solid-dielectric, plastic-jacketed coaxial Radio
Frequency Cable RG-8/U fitted at each end with
a waterproof connector Radio Frequency Plug
UG-21/U (fig. 10). This cord is used to connect
either a transmitter or a receiver to its corre-
sponding antenna. Its characteristic impedance
is 50 ohms.

RADIO FREQUENCY
PLUG UG-21/U

RADIO FREOQUENCY
PLUG UG-21/U

/RADIO FREQUENCY
~ CABLE RG-874

RADIO FREQUENCY

RADIO FRE c
ADAPTER UG-29/U Ao

CABLE RG-8/y
TLI6BS]

Figure 17, Connecting two Radio Frequency Plugs
UG-21/U.

23. RADIO FREQUENCY ADAPTER UG-29 /U.

Radio Frequency Adapter UG-29/U is a con-
nector used to join two lengths of Cord CG-55,/U
when one length is insufficient. The adapter is
shown in figure 17.

1%
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24. JUNCTION BOX J-85/G.

Junction Box J-85/G (fig. 18) is used to con-
nect two Power Units PE-75-( ) to an extension
cord or directly to the load. A switch on the
panel permits the selection of either power unit
to be used. Two cords are provided which fit
into each power unit, and two outlet receptacles
are furnished for connection to the load or to
engage the plug of Cord CD-T11.

QUTLET
RECEPTAGLE

CORD TO
POWER UNIT
PE~75-()

TL16267

Figure 18. Junction Box J-85/G.
25. CORD CD-711.

Cord CD-711 is a 50-foot, two-conductor, rub-
ber-jacketed cord with a twist-lock plug at one
end and a receptacle at the other (fig. 11). 1t is
used to connect Junction Box J-85/G at the
power units to the Junction Box JB-110 at the
radio station. The cord may be connected di-
rectly to a single Power Unit PE-75-( ) where
only one power unit is used.

26. JUNCTION BOX JB-110.

Junction Box JB-110 (fig. 19) provides a
means for connecting as many as 10 two-con-
ductor power cords to a single power outlet. A
10-foot cord is provided to connect the junection
box to the power source. The transmitters, re-
ceivers, trouble lamps, shelter lights, etc., are
plugged into the box. Over-all dimensions are

20

by 2»@
121/, inches long by 4%

inches deep.

inches wide

27. TELEPHONE EE-8-A.

Telephone EE-8-A (fig. 11) 18 @ 7hl;-}dinches
phone in a leather case 914 inches by TS:‘)A E
by 814 inches containing a Handset n.nection
a ringer. Terminals ave provided for Col 333
to two-conductor wire. Refer to TM 11-

28. HANDSET H-23/U.

LS igsué
Handset H-23/U (fig. 14) is 2 st_andafl ;{rlcoﬂ‘
handset with a butterfly type SW‘_tCh_ Keying
trolling microphone and transmlttel_ A i
circuits. The rubber-covered cord termm‘ectioﬂv
two plugs : Plug PL-55 for earphoné C'om:l pusi
and Plug PL-68 for the microphone a1
switch connection.

29. CABLE STUB CC-356.

t the

Cable Stub CC-356 is used tO ci“;‘z‘;_
spiral-four cable to a radio terminal S §48 with 8
stub consists of 12 feet of Cable WC- i

e patt
" coupler at one end (figs. 11 and 112). On

h 8
of the cable is colored and connects thlroggmi_
loading coil in the coupler to the femal€ divect”
nals. The other pair is white and connect‘S
ly to the male terminals of the coupler- ermi
stub end the conductors are exposed 0 P adio
connection to the binding posts On '?}}e.s pro-
terminal station transmitter. A fifth W ‘3’0 ¢ th
vided for connecting the steel braid shiel

; trans”
cable stub to a ground terminal on the
mitter.

30. CABLE ASSEMBLY CC-368.

et

Cable Assembly CC-368, consisting of 100;135,
of spiral-four cable with couplers at 1.)oth :

has been provided to permit extension Ouse o

spiral-four cable (figs. 11 and 111). Whe;l mile

Cable Assembly CC-368 connects the /4:'h o

spiral-four cable to Cable Stub CC-356’_Whl(‘:ansf
turn connects to the radio terminal station b

mitter.
31. MOUNTING CLAMPS.

- g o] U BC
Mounting clamps are furnished in ChLStsrt (
5 marked Part of AN/TRC-8 (XC-3), iz

i e spu =
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Figure 19. Junction Box JB-110.

TL 19310

Q
'%’f“lmm

Figure 20. Installation of mounting clamps.

AN/TRC-11 (XC-3), or Part of AN/TRC-12
(XC-3). These clamps are provided to enable
Case CY-52/TRC-8 (XC-3) (transmitter) and
Case CY-51/TRC-8 (XC-3) (receiver) to be se-

cured to the frame of a motor vehicle while in
transit (fig. 20).

32. LIGHTNING ARRESTERS.

a. Four lightning arresters are provided on
the front panel of Radio Transmitter T-30 /TRC-
8 (XC-3) to protect the equipment against light-
ning discharges picked up by the spiral-four
cable (fig. 8). Each arrester consists of two
units: a solid carbon block mounted on the
ground side of the holder, and a ceramic frame
containing a carbon plug held in place with low-
temperature fusing cement (fig. 21). When these
two blocks are held together, the air gap be-
tween them protects against all voltages likely
to be encountered. Ordinary lightning discharges
picked up by the spiral-four cable will cause an
arc across the air gap between the carbon blocks,
but will not generate enough heat to melt the ce-
ment holding the carbon plug in place. A short

21




CERAMIC FRAME

CARBON PLUG

CARBON BLOCK

AR GAP

MOUNTING SPRING

LOW TEMPERATURE

FUSING CEMENT

i 4'::

TLI6893

Figure 21, Lightning arrestor.

between the spiral-four cable and a power line,
however, will cause repeated discharges of suf-
ficient duration to melt the cement holding the
carbon plug in place. Thus, the mounting spring
will push the carbon plug into direct contact
with the block and permanently ground the line.

b. Do not replace a faulty lightning arrester
until the cause of the break-down has been lo-
cated and corrected. Lightning arresters should
be removed from the transmitter at relay sta-

tions since no spiral-four cable is used and no
protection is therefore necessary.

33. POWER UNIT PE-75-( ).

= O H a 2;500‘
Power Unit PE-75-( ) (fig. 22) 182

ating”
watt, gasoline engine-driven, a-C (alte.matype'
current) generator of the manual startll’g
Engine speed is automatically Contl.‘oue i
built-in fully enclosed governor. It 1s
to generate a 120-volt, single-phasé, =
current. The power unit is mounted o0 cryl
skid base and is supplied with wooden ¢ g with
handles, Refer to TM 11-900 series pack®

: ; etions:
each unit for detailed operating instI uctl

a

SECTION II. INSTALLATION OF RADIO SET AN/TRC-8 (XC-3),
RADIO TERMINAL SET AN/TRC-11 (XC-3), AND
RADIO RELAY SET AN/TRC-12 (XC-3).

34, SITING (fig. 23).

Installation and operation of these radio sets
vary considerably with the type of service re-
quired. The principles and considerations out-
lined below are important for any type of sys-
tem, and must be followed for satisfactory op-
eration. For purposes of clarity, concealment
features are not shown in figure 23. However, all
necessary precautions must be taken.

22

35. LINE OF SIGHT.

. di
a. General. Communication with these }I:f(i.e
sets is accomplished in the v-h-f (very-Dig 5 8
quency) band of 230 to 250 mc. Radio.wa"lejn 2
these frequencies tend to travel in stl-algllt 19.
For this reason, line-of-sight transmission P
are of major importance as signal strengttru
tenuates rapidly over paths which have _Obs
tions between the transmitter and receiver- *
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Figure 22. Power Unit PE-75-( ).

though the radio waves bend slightly around
these obstructions, reliable communication oc-
curs only when line-of-sight paths exist. Line-
of-sight transmission is attained when the
transmitter antenna is theoretically within op-
'_Cical range of the receiver antenna. The most
Important factors limiting line of sight are the
curvature of the earth and intervening hills.

b. Curvature of the Earth. The curvature of the
earth limits the distance over which line of sight
occurs. For example, with both the transmitting
and receiving antennas located 40 feet above
Sea level, the maximum distance that can be
Spanned before the line of sight is intercepted
by the curvature of the earth is approximately
18 miles. This assumes the altitude of the inter-
vening terrain to be also at sea level. In order

—

to obtain a line-of-sight path 50 miles long, the
height of both the antennas must be at least 350
feet above sea level and the altitude of the inter-
vening terrain must be at sea level. To determine
the maximum distance between two radio sta-
tions with the intervening terrain at sea level,
the following formula is used:

= LATNVK L FAIv X,

where

D = distance in miles

X, = height in feet of one antenna

X, = height in feet of the other antenna.

c. Intervening Hills. Intervening hills in g
transmission path reduce signal strength when

23




Figure 23. Selecting location for a radio station,
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they obstruct the line of sight. Radio waves
bend over these obstructions slightly, but bend-
ing is accompanied by a loss in signal strength;
the greater the bending, the greater the loss.
Certain combinations of communication sites
and intervening hills may provide satisfactory
signals due to reflections, but this condition is
realized only by luck, or by calculation with de-
tailed terrain maps. It can be reliably predicted
that satisfactory communication will be obtained
if line of sight prevails. If line of sight does not
exist, the path must be tested first to determine
if the site is suitable.

36. PLOTTING PROFILES ON NONLINEAR GRAPH
PAPER.

To determine whether a line-of-sight path
exists before attempting an installation, a pro-
file should be drawn (fig. 24). The graph paper
similar to that in figure 25 is furnished at the
rear of this manual for plotting profiles from
terrain maps. Either of the two graphs may be
used, depending upon the elevations and dis-
tances between the two proposed sites. The up-
per graph is used for elevation up to 5,000 feet
and distances up to 125 miles. The lower graph
will accommodate elevations up to 500 feet and
distances up to 50 miles. This graph paper is
used as follows:

a. Determine from the terrain map the scales
used for distances and elevations.

b. Draw a line on the terrain map between
the two proposed sites (fig. 24(1) and (4)).
Measure the length of this line and convert it to
the distance between the two points.

¢. Determine the elevation at each site as in-
dicated by the contour lines. Add the height of
the antenna mast of this figure to arrive at the
total elevation. For example, referring to path
D (fig. 24(4)), station A is 1,300 feet high.
Adding antenna height, in this case 40 feet,
brings the total elevation to 1,340 feet. This
point is marked off on the vertical scale of the
graph above 0 miles (fig. 24(6)). Station B has
an indicated elevation of 909 feet. This height
plus the antenna height of 40 feet gives a total
elevation of 949 feet. This is plotted on the ver-
tical scale (fig. 24(6)) above the 16-mile point,
since 16 miles is the distance between the two
sites.

d. Draw a straight line between these two
points, scan this line, and determine the point of
lowest altitude. On path D this is 949 feet; on
path A (fig. 24(2)) the lowest altitude is 10 feet
and on path B (fig. 24(3)), it is below the curva-
ture of the earth.

e. Scan the terrain map and note if there are
any points above the point of lowest altitude. If
there are none, as on path D, line of sight exists
and no further plotting is necessary.

f. If there are elevations above the point of
lowest altitude, as on path C, draw a complete
nrofile. Follow the line drawn on the terrain
map and pick out high and low points. Plot these
points on the graph paper and join them. All
points which project above the straight line on
the graph (fig. 24 (5)) represent intervening
terrain.

g. If there are intervening hills between the
two proposed sites as in path C, or if the site
line is below the curvature of the earth as in
path B (fig. 24(3)), poor communication may
result. Do not use such paths. However, if there
are no intervening hills as in paths A and D.-
good communication will be obtained.

h. If the proposed site is intended for a relay
station, the transmission path to each relay or
terminal station must be considered. A line of
sight must exist in both directions.

37. PLOTTING PROFILES ON LINEAR GRAPH
PAPER.

If profile graph paper is not available, a pro-

‘file may be plotted on any linear graph paper

and then corrected for the curvature of the earth
using the table helow.

a. Determine from the terrain map the scales
used for distances and elevations. Draw a line
on the terrain map between the two proposed
sites.

b. Pick out high and low points along the line
and plot these on the graph paper. Path C is
plotted as a broken line curve on this type of
graph paper as an example (fig. 26).

¢. Draw a line on the graph paper between
the two terminal points A and B.

d. Correction must be made for the earth’s
curvature to obtain a true picture of the line-

2
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of-sight path. A high or low point is selected
which is as near as possible to the point halfway
between the terminals, in this case R. Next, by
means of the figures shown in the table below,
the heights of all prominent points in both direc-
tions from this central point must be corrected
(shown as solid line curve). For example, point
P shown in figure 26 is 6 miles from the refer-
ence point R. After correction, P become P!,
28 feet lower than the original point.

e. Some profile maps will indicate a line-of-
sight path with the drawing uncorrected. With
the correction, however, many intervening ob-
jects may be apparent.

CONVERSION OF SEA LEVEL ELEVATIONS TO
LINE-OF-SIGHT ELEVATIONS

D Elevation correction (ft)
(miles from reference point) k==l
p 3
4 11
6 28
8 43
10 67
12 97
14 130
16 170
18 217
20 266
22 324
24 384
26 455
28 520
30 600
32 680
34 774
36 862
D

NOTE: The corrected elevation in feet equals 1.5 k where
k is the ratio of the effective earth’s radius to the true
earth’s radius and D is the distance in miles from the
reference point. This formula does not correct for' the
effect of refraction of the radio wave.

38. NOISE AND INTERFERENCE.

The range of v-h-f communication is in-
versely related to the amount of noise or inter-
ference at the receiver location; the more noise
or interference present, the shorter the distance
that can be spanned satisfactorily. The most
objectionable result of high noise level is reduced
intelligibility in telephone circuits and errors in
carrier telegraph circuits. Industrial plants
using electrical equipment, radio transmitters,
power lines, motor vehicle ignition systems, etc.,
are sources of radio noises. Harmonic radiation
from other transmitters may cause considerable
interference. The prime requirement for good
communication is a high signal-to-noise ratio.
SET UP EQUIPMENT AWAY FROM ALL
MOTOR TRATFFIC AND DO NOT PERMIT
VEHICLES TO COME WITHIN 200 YARDS
OF RECEIVER ANTENNAS.

39. ACCESSIBILITY.

Accessibility of a proposed site and a gooci
transmission path are necessary. Reconnais-
sance is an important part in the planning of
proposed communication sites. When choosing
a location, access by vehicles to supplies of gaso-
line, water, oil, food, etc., should be considered,
as well as the ability to transport the radio
equipment to and from the proposed site.

40. SUMMARY OF SITING.
a. Use line-of-sight paths.

bt Avoid locating too close to motor roads,
telephone and power lines, industrial plants,
radio transmitters, or gasoline engines (fig. 23).

c. Draw a profile to determine if the pro-
posed path is line of sight,

d. Determine the accessibility of a proposed
location by reconnaissance.

e. Erect antennas sufficiently high to clear.
nearby trees, buildings, etc.

f. Make a test set-up of a proposed circuit.

41, ARRANGEMENT OF EQUIPMENT AT SITE.

a. Arrangement of Antenna Equipment. To
choose the proper location for the antenna
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equipment, pay careful attention to the follow-
ing details:

(1) Place the antennas as high as necessary to
clear trees, buildings, or any other obstructions
in the direction in which transmission or recep-
tion is desired.

(2) Do not operate vehicles near antenna sites,
particularly near receiver antennas.

(3) Erect the antenna on flat ground, free of
rock if possible, so that stakes may be driven.
Bach antenna will require a rectangle 32 feet
by 55 feet.

(4) If hine of sight exists between the selected
sites and there are no obstructing trees or
buildings, it is not necessary to erect the an-
tenna mast to its maximum height in order to
obtain satisfactory communication. In such
cases, masts made up of four or five mast sec-
tions and one set of guy ropes usually provide
a satisfactory antenna height.

(5) Set up so that no transmitting antenna at
a site transmits directly toward a receiving
antenna at the same site.

b. Arrangement of Transmitter and Receiver.
Although the radio sets are furnished in weath-
erproof cases, the equipment should be housed
in a suitable shelter. The added protection is
especially important when transmitters and re-
ceivers are to be aligned or serviced. Locate the
receiver and transmitter as close as possible to
their respective antennas so that a 60-foot Cord
CG-55/U will be adequate. If this is not pos-
sible, use two lengths of cord connected by Radio
Frequency Adapter UG-29/U. A loss in signal
strength of about 2db (decibels) occurs with
each added length of cable used. Place all oper-
ating receivers and transmitters at one station
as close to each other as is convenient. Cord
CX-104/TRC-1, connecting the receiver and
transmitter, is 10 feet 10 inches long.

¢. Arrangement of Power Units. Place the power
units as far from the radio set as the 50-foot
Cord CD-711 will permit, away from and to the
side of the receiving antennas. Power units may
be operated in the open, but they should be
placed on high ground or on a suitable platform.

CAUTION: If the power units are op-

erated within a building, make certain
that all exhaust connections are tight

1

and that the exhaust pipe extends out-
side the building. Carbon monoxide,
contained in exhaust gases, is tasteless
and odorless but a DIEEADLY POISON.

42. UNPACKING, UNCRATING, AND CHECKING.

For domestic shipment, all pieces of equips
ment are transportable in their own cases anq
no special unpacking instructions are required,
All equipment should be opened, checked, and
operated at higher echelons before being issued
to field units.

43. INSTALLATION OF ANTENNA EQUIPMENT.

a. Location of Antenna. Assembly and erection
of each antenna requires a clearing 30 feet
wide and 55 feet long. The site should be chosen
so that all the antennas are grouped together
and are reasonably close to the receivers and
transmitters. During assembly, the antenna
lies on the ground in the 55-foot length of clear
space. After a suitable site has been decided
upon, the ground plan should be studied to se-
lect the best location for the antenna mast base.

b. Terminal Station. A terminal station re-
quires two antennas, one for receiving and one
for transmitting. The mast bases are spaced
at least 32 feet apart to prevent overlapping of
the guy wires. If the site permits, antennas
pointing in tne same direction should be located
side by side and not one behind the other (fig.
27).
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¥ GIN POLE Y
I 32 = TL 16275

Terminal station layout.

~

Figure 27.

c. Relay Station. A relay station requires four

antennas usually arranged to form a square



with the masts spaced about 30 feet from one
another. This spacing is necessary to prevent
the guy wires from overlapping (fig. 28). The
transmitting and receiving antenna must not
face each other.
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Figure 28. Relay station layout.

44, ASSEMBLY OF ANTENNA SUPPORT
AB-48/TRC-8 (XC-3).

a. All components necessary to install a com-
plete antenna support are provided in Case
CY-54/TRC-8 (XC-3) (fig. 9).

CAUTION: When unpacking, keep sand and
mud from the ends of the mast sections.

LIE DURING ASSEMBLY |

TLI6277

Figure 29, Driving stake in mast base.

701267 O-—40——4

b. Place the mast base at the location previ-
ousty chosen, with one side facing the direction
in which the mast will be during assembly. Drive
four Stakes GP-2 through the holes in the mast
base (fig. 29).

c. Turn the mast base tube marked GIN
POLE so that it lies parallel with the mast base
(fig. 30) and is ready to receive the mast sec-
tions.

SR s R - 25 ]

Figure 30. Inserting mast section over GIN POLE tube.

d. Insert the widest end of one mast section
firmly over the GIN POLE tube of the mast base
(fig. 30), Add two more sections to complete
the gin pole.

e. Place the gin pole so that it points in the
opposite direction from that in which the mast
lies during assembly, and use the pole to meas-
ure the distance from the base to the ground
stakes. Drive a Stake GP-25 about 3 inches be-
yond the end of the gin pole and at an angle (as
shown in fig. 31).

Figure 31. Driving Stake GP-25.

f. Walk around the mast base with the gin
pole, and using the first stake as a reference
point, drive three more stakes into the ground
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spaced 90° from each other (fig. 32). Make sure
that all four stakes form a perfect square with
the mast base in the exact center.
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Figure 32. Location of stakes and mast buase.

g. Rotate the gin pole until the mast base
tube marked MAST is facing the direction in
which the mast is to be assembled. Couple four
mast sections to the MAST tube.

h. Unwind four 29-foot wire guys simul-
taneously from the reel and place the guy plate
which is attached to these guys over the end
of the fourth mast section (fig. 33). Fasten one
guy to each of the side ground stakes and fasten
the chains around the ground stakes as tightly
as possible. Figure 34 shows the respective posi-
tion of the guy plate and wires.

GUY PLATE

FOUR MAST SECTIONS
et R o

h 8%
FRONT ]
o

Figure 33. Placing guy plate on mast section.

i. Make certain the mast is lying exactly in
line with the mast base and gin pole. Adjust the
length of the two side guys by means of the
clamp until there is only a little slack (fig. 35).
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Figure 34. Guy plate connections.

TEN SNAP HOOH

NEAREST LINK
JUST BELOW HEAD
OF STAKE GP-2%

v Do e e I

Figure 85. Adjusting length of guy.

Adjust the length of the front and rear guys so
that they are the same length as the side guys,
To do this, bring these two guys to the side
stakes and adjust their length so that there is
only a little slack.

i Fasten the front guy to its ground stake
and allow the back guy to lie on the ground in
the direction of the back stake.

k. Add three more sections to the mast. Un-
wind the 41-foot guys from the reel and place
the guy plate to which the guys are fastened
over the ferrule end of the seventh mast sec-
tion.

I. Fasten each guy to its ground stake and
adjust the length in the same manner that the
29-foot guys were adjusted. The back guy re-
mains unfastened. Be careful to arrange the
guys so that they don’t cross.



m. Add another mast section to the mast. The
completed mast should now consist of eight
sections having a total length of 40 feet.

n. Rotate the gin pole to the position shown
in figure 36, and place a guy plate over the top
of the gin pole.

enan . - rin, W

v HNF’O'F(UVH‘UE

TN

Figure 36. Position of gin polc for block and tackle.

o. Fasten the two back guys to the bottom
hole of the guy plate and hook the block and
tackle onto the top hole of the guy plate (fig.
37). Chain the other end of the block and tackle
to the rear ground stake which has no guys at-
tached. Clip the snap hooks of the two side rope
guys to the side holes of the gin pole guy plate
and tie the other ends of the ropes to the side

BLOCK AND TACKLE l"l
ASSEMBLY

/
SIDE ROPE GUY
£ )
77
1777Z 77522\
7T V)
i GIN POLE / N
GUY PLATE \Q\
(& RNy
TO SIDE STAKE ‘.)" TO SIDE STAKE
e,

29 AND 41-FOOT

;’ / li] ’\‘\‘»,\'( WIRE GUYS
&k\\\\ N

Figure 37. Gin pole guy plate connections.

stakes, adjusting their length so that there is
no slack.

45. ASSEMBLING ANTENNA ASSEMBLY
AS-52/TRC-8 (XC-3).

a. The following components from Case
CY-53/TRC-8 (XC-3) are required for install-
ing one complete antenna assembly : one corner

Q/USED FOR VERTICALLY POLARIZED ANTENNA

CROSS BARS J 7:«

/
Y v
J .”_/2\

nb‘ ';;?'* N
ADJUSTABLE /7 /\ iy y NI -
CLAMP I
>
f.' ’/_/

/&
s X
P

TOP MAST SECTION

CORD CG-55/U
DIPOLE ASSEMBLY

CORNER REFLECTOR/

TIGHTEN EYEBOLTS SECURELY

(RADIO FREQUENCY
PLUG UG-21/U

/

TL 16286

Figure 38. Antenna Assembly AS-52/TRC-8 (XC-3) mounted on antenna support.
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T e T TS T

. horizontal (dipole horizontal) polarization. the cord to one of the eye bolts on the anten

e {19 n e

reflector assembly with dipole, one Cord CG-65/  siderable signal attenuation will occur. D
U, and one clip with snaphook. : attempt to transmit to a vertically polam
o antenna with a horizontally polarized. ante
' or vice versa. It is.recommended that the
type of polarization be used throughout the
tem. Two antenna assemblies may be mounts
on a single mast if it is necessary; one for trang
' mitting and one for receiving, both pointing}
the same direction (fig. 39). %

d. Unroll a 60-foot Cord CG-65/U and a ]
the plug on one end to the receptacle on thek
of the dipole (fig. 38).

CORDS €G-35/V .
CAUTION: Avoid kinking of the cord. Dol
not allow vehicles to drive over it. This i8
a fragile r-f transmission line and not amt
electric lighting cable.

b. Unfold the corner reflector and snap the
trunk catches and cross bars into place. Mount
the antenna assembly on the antenna mast (fig.
38) and fasten securely.

RADIO-FREQUENCY PLUG UG-2I/V

TOP MAST SECTIONI

o

GUY PLATE

Since dents or sharp bends ruin the cord, bur: &
if possible. If a cord becomes damaged, replat
it immediately. The terminals of the cord, R

P ekt T vk dio Frequency Plugs UG-21/U, must be kef
Figure 89. Two Antexnu Agsemblies absolutely dry. _

AS-52/TRC-8 (XC-8) mounted on one antenna support. o
. ; ! e. Secure an adjustable clamp about |
- ¢. The antenna assemblies may be mounted inches below Radio Frequency Plug UG-21/U%
to provide either vertical (dipole vertical) or  Cord CG-55/U. Hook the adjustable clamps @

o

CORNER REFLECTOR
ASSEMBLIES

Care must be taken to insure that the com-  assembly and leave a loop of slack to ease thi
panion antennas are similarly polarized or con-' strain on the dipole. :

BACK GUYS /
I
. ‘ 8-SECTION MAST

CORNER.
-REFLECTOR
ASSEMBLY

PULLEY

BLOCK AND TACKLE
ASSEMBLY

_3~SECTION GIN POLE

SIDE STAKE

MAST BASE

A
-

r -

A

D

v
Iy
4

) 8

"on "'ty BACK STAKE—Th by \
SIDE STAKE : BRE

TL o208

i
Vil

CORD CG-55/u

* Figure 40. Gin pole erected.



[CORNER REFLEGTOR f-_
Assemaly |

.CORD GG-58/4]

+81-FOOT GUY
- l-u'l

29-FOOT. GUY

Figure 41. Raising the mast.

46. RAISING THE ANTENNA.

a. Inspect the fastening of all guys, clamps,
stakes, and the block and tackle. Raise the gin
 pole to a vertical position by hand. The two back
guys should become taut (fig. 40). Raise the

. mast slightly with the block and tackle and
check for crossing of guys, tautness, etc. If
necessary, adjust the two back guys so that the
mast is straight when raised.

b. Pull the block and tackle cord to raise the
mast (fig. 41). If more than one man is avail-
able, raise the top of the mast as high as possible
by hand while pulling on the block and tackle.

¢. As soon as the mast is upright, unhook thg
two back guys from the gin pole, keeping' them
taut and securely fasten them to the rear stake.

d. Adjust the length of all guys to make sure
that the mast is vertical and straight. Remove
the gin pole rope guys and the block ard tackle
from the gin pole guy plate. Remove the gin
pole guy plate.

e. Rotafe the mast by means of the gin pole

until the array faces the desired direction (fig.
42).

1

41-FOOT ‘GUY.

29

CORNER REFLECTOR
ASSEMBLY

'FOOT GUY:

B8-SECTION MAST

41-FOOT GuY

(]

MAST BASE

BLOCK AND
" TAGKLE ASSEMBLY

UY PLATES

N\

TO RECEIVER

=

3-SECTION GIN POLE |
USED TO ROTATE MAST

TL 16209

Figure 42. Antenna erected.

CORD €G-55/u

OR TRANSMITTER
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f. Be sure to observe the following precau-
tions:
(1) During erection, do not allow the guys to
become too tight as the mast will be bent out
of shape and buckle.
(2) Do not allow the guys to become too loose
so that the mast is unsupported.
(3) In raising or lowering the mast make sure
that the two guys attached to the gin pole are
both supporting the mast.
(4) If the mast bends during erection, return
it to a position where bending does not occur,
secure the block and tackle, and adjust the side
guys.
(5) Do not stand under the antenna during
erection.

47. CARE CF EQUIPMENT.

After the antenna is erected, return the fol-
lowing items to their proper cases:

a. Case CY-54/TRC-8 (XC-3).

1 Axe LC-1
1 guy, 29 ft
1 guy, 41 ft

10'

CORD

=

. 00000 = D cu-ru(so’%
10'

00000
JUNCTION BOX

JBe - 110

Figure 43. Cording diagram for two Power Units PE-75-( ).
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reels

guy plates

guys, gin pole

Hammer HM-3

rope, cotton, %4 in., 150 ft
block and tackle assembly
Stake GP-2

Stake GP-25

(o)

[NIVL]

e e

b. Case CY-53 /TRC-3 (XC-3).

1 corner reflector assembly (if only
one antenna has been erected)

All unused Cord CG-55/U

All unused Radio Frequency Adapter
UG-29,U0

2 bags, canvas

2 clips, with snaphook (if only one
antenna has been erected)

2 dipoles, spare

All unused Tape TL-94

48. GENERAL COMMENTS.

a. Try to locate the antenna near its trans-

mitter or receiver to keep the transmission line

.

JUNGTION BOX
J-85/6

POWER UNIT
PE-78( )

) S

POWER UNIT PE-75( )

TL 16290



as short as possible. If a choice exists, Cord
CG-55,/U connected to the receiver should be the
longer one.

b. When more than one Cord CG-55/U is
used between a receiver and the antenna, the
cord must be coupled with one of the Radio
Frequency Adapters UG-29/U provided in Case
CY-53/TRC-8. Be sure the sleeves are screwed
on firmly (fig. 17).

c. Often, advantage may be taken of the natu-
ral surroundings in erecting an antenna. If there
are high trees, buildings, telephone poles, etc.,
it may be possible to mount the corner reflector
assembly directly on top of these or with the
added height of two mast sections.

49. INSTALLATION OF POWER UNIT, TRANSMIT-
TER, AND RECEIVER.

a. Power Unit PE-75-( ). Refer to paragraph
41c. Connect Power Units PE-75-( ), Junction
Box J-85/G, Cord CD-711, and Junction Box JB-
110 as shown in figure 43. If only one power
unit is to be used, connect Cord CD-T11 directly
to the power unit and omit Junction Box J-85/G
(fig. 44).

b. Radio Transmitter T-30/TRC-8 (XC-3) and Ra-
dio Receiver R-48 [TRC-8 (XC-3). (1) Refer to

paragraph 41. Remove the front covers from
Case CY-51/TRC-8 (XC-3) and Case CY-52/
TRC-8 (XC-3). Place the covers on top of their
cases. If the equipment is to be used in the open,
attach the canvas protective flaps (fig. 8)-

(2) Check to see that all tubes are firmly
seated in their proper sockets (figs. 45 and 46).
With the exception of tubes V205 and V206, all
the transmitter tubes are accessible through
the trap doors. V205 and V206 are made acces-
sible by pulling the transmitter out from its
case. Remove dust from the blower screen with
the brush supplied in Tool Equipment TE-48.
The upper unit of the transmitter is removed
by loosening the two fasteners on the lower
corners of the r-f section and pulling the
handles. To remove the receiver, pull out and
turn down the two springs at the lower corners
of the receiver. Pull the receiver handles up and
out simultaneously.

(3) Plug the a-c cords of the receiver and
transmitter into the outlets on Junction Box
JB-110.

(4) Connect the receiver and transmitter as
shown by the cording diagrams, figures 47, 48,
49, 50, or 51, depending on the type of operation
required.

CORD
O00OO0O0 — E‘ o —
O0O0OO | o CD- 711 (50"
JUNGTION BOX

JB- 110

-

POWER UNIT
PE-75( )

TL - 16291

Figure 44. Cording diagram for one Power Unit
PE-75-( ).
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V203
TRIPLER

JAN-8298
\\~

V204
R-F QUTPUT
RECTIFIER~
JAN-6HBE

V205

AUDIO AMPLIFIER

JAN~-6 SNT/GT
v206A
% MOD AMPLIFIER
1/2 JAN-6SNT/GT
V2068

% MOD RECTIFIER
1/2 JAN-6SNT/GT

]
V202
REACTANGE
MODULATOR :
JAN-8298 ~ e —
V20l
OSCILLATOR
JAN-8298
V207
RECTIFIER —__
JAN-5U4-G6 T

V208
RECTIFIER
JAN-5U4-G

TL GE3

Figure 46. Radio Transmitter T-30/TRC-8 (XC-3),
tube location.
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TO ANTENNA DIPOLE,
DIREGTION B
CORD TO ANTENNA DIPOLE, o
ga-sg/t RRIEELTION 4 TO ANTENNA DIPOLE— CORD GG-55/U
O g © =0
@ = 7 DIRECTION\.B DIRECTION A )
o
ANTENNA ¥ = ANTENNA
- RTATD:IE% COREG C6-55/U a ORD CG-55/U “T“TDAS
TRANBH o' ! TRANSMI
T-30/TRC-B(XC-3) 2 2 T-30/7T -8(XC-3)

7

Y
" JTRSG
L1-0SH-GROUND

o REC
CX-104 HANDSET

ANTENNA

CORD
GX-104

RADIO REGEIVER
R-48/ TRC-B8(XC~-3)

O

Nt

=

ANTENNA

RADIO RECEIVER

o
TRSG
-0
[_ 0SH-GROUND

5r—‘\

R-48/ TRC-8(XC-3)
RECEIVER POWER
CORDS (109
GROUND CORD: GRAI0A L TROS| CX-104/TRG -
STAKE 0 C
TRANSMITTER POWER TRANSMITTER
CORD (10") OO0 0O |19 power POWER CORD (10°)
JUNGTION BOx SOURCE
JB-110
S|EN
< CONTROL BOX
@ C-2\A/TRGC- |
HANDSET — TL 16294
H-23/u
©
Figure 47. Relay station, cording diagram.
CHANNEL CORD
it £, T 5 CG-55/u
i i 50'mEm@ TO ANTENNA CORD
2 f H CG-55/u : TO
e b = 50' s , \ TENNA
;oobg ,’(B\b; N
1 990 AWt ' T
LA d bl L ANT,
i ; } . RADIO H-23/U
R i 1 TRANSMITTER HANDSET
il e ; ' T-30/TRC-8 (XC-3)
S i ; b
I
\  TELEPHONE | |
| TERMINAL | |
l o CF-I-00 ‘
" (GARRIER) !
i \ ANTENNA
\ |
[}
|II lI . RADIO RECEIVER
: | warg =4 R-48/TRC-8 (XC-3)
1 'I PAIR
g o J
RECEIVER POWER CORD (10"
TRANSMITTER POWER CORD
(101
O 00 -
FOR MULTI-CHANNEL TO POWER SOURCE
OPERATION CONNEGT Q0000
AS: SHOWN BY DOT-
JUNCTION BOX
TED LINES, el
CORD CX-104/TRC-1 e
Figure 48. Terminal station, cording diagram.
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TO AI’J_TE?'JNA

©

RADIO
CORD TRANSMITTER
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O
GONTROL
UNIT
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= 3 G 10 POWER
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10 POWER WIRE W-110-8«
(2 MILES} X
TN

CORD GG-55/U
10 ANTENNA

REMOTE (@)
CONTROL  UNE ZO
UNIT

ANTENNA

DA
RADIO RECEIVER C-112/TRA-2 UINE |O
I

R-48/TRC-8(XC-3) g S e
—

- GORD
CX~104/TRC-1 RECCWER

TO
FOWER
SOURGE

TL 16298

Fligure 49. Two-wire radio remote control, cording

diagram.

5- CONDUGTOR GABLE

CORD €G-55/U
TO ANTENNA

O

ANTENNA ]

RADIO

TRANSMITTER
T-30/TRG-8(XGC3) ey
UNIT
C-113/TRA-2

%
~OTRSG 5- GONDUGTOR SO FHONCS

Lo

ABLE
FOSH.GROUND G 10 POWER
SOURCE

o]

TO PoweR o [ wmcOO

SOURGE TRANSMITTER
POWER GORD (101

ST aa e o e B e
REMOTE GCONTROL UNIT
C'HZ/TRA'Z

CORD GG-55/U
TO ANTENNA

O

REC

2
LINE QUTPUT

ANTENNA

REGEIVER

LIN

RADIO REGEIVER
R-46/TRC-8(XC-3)

WIRE W-110-B
(2 MILES) REGCEIVER PQWER
GCORD (10")

TO POWER SOURGE

. - TL 186299
Fiyure 50 Four-wire radio remote control, cording diagram.
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@ CABLE
‘ GORD
POWER D L7
SOURGE
D

ANTENNA

RADIO REGEIVER
R-48/TRC~8 (XC-3)

RECEIVER POWER
CORD
({leR}

5-CONDUCTOR
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WIRE W-110-8
UP TO 2 MILES

RECEIVER LINE 28
REMOTE
GONTROL UNIT
c-nz/TrRa-2z  “INE!
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Figure 51. Automatic velay operation, cording dingrant.

(5) Ground all transmitters by connecting the
binding post marked SH-GROUND to a stake
GP-25 driven into moist earth. Remove the
lightning arresters at relay stations since spiral-
four cable is not used.

50. LINE VOLTAGE.

a. Both the transmitter and the receiver can
be operated on either 115-volt or 230-volt alter-
nating current. A primary link plate is located
on the underside of the receiver and power pack
chassis (figs. 52 and 53). One side of this link
plate is marked 115 V and the other side is
marked 230 V. The links on this plate and the
connections to the primary windings of the
power transformers are so arranged that when
the plate is bolted in position with the 115 V
marking showing, the primary windings are
automatically hooked up for 115-volt operation.
When this plate is removed and then replaced
with the 230 V marking showing, the primary
windings are automatically hooked up for 230-
volt operation. A separate line voltage plate on
the front panel of the receiver, and on the front
panel of the power pack, indicates in which posi-
tion (115 V or 230 V), the link plate is bolted,
and thus the line voltage at which the equip-
ment will operate. This plate is marked 115
VOLTS on one side, and 230 VOLTS on the
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: ate
: .o link P
other, and is reversed each time the mtll(‘ jink
is reversed. It must read the same as =

plate.

b. To change the receiver fr o
230-volt operation, or from 9230-yolt to &
operation proceed as follows:

(1) Throw POWER ON-OFF switch, to
position.

oFF

using
pl‘dte

© sanpl i ho
(2) Remove bottom plate on recerver

(3 araYy 1 1k
(3) Loosen five serews on priumary lir
(fig. 52).

it
- x 1‘“ l
(4) Slide out the primary link p_l"'te’ t;;mary
over, and replace it with the desired P
voltage showing.

(5) Tighten the five screws securely.

holding
(6) Remove the two screws and nuts hol Jate

the 115 VOLTS—230 VOLTS line voltage pthat
to the front panel, and replace the plate, 50’ i
the line voltage showing is the same as .tha' osi-
the primary link plate. Bolt the plate 1B L
tion securely. '

: sing:
(T) Replace the bottom of the receiver hou"erz:l.'
The unit is now ready for the line voltage o

tion indicated.

30-
c. To change transmitter from 115- t052vol1
volt operation, or from 230-volt to 11o-
operation proceed as follows:



PRIMARY LINK BLOCK

PRIMARY LINK PLATE
«. FRONT PANEL t

TL 16296

Figure 2. Radio Receiver R-48/TRC-8 (XC-3),
primary link plate.

(1) Throw POWER ON-OFF switeh to OFF
Position.

(2) Remove Power Pack PP-115/TRC-8 (XC-3)
from Case CY-52/TRC-8 (XC-3).

(3) Loosen five screws on primary link plate
(fig. 53).

(4) Repeat steps (4), (5), and (6) above.

(5) Replace power pack in case. Equipment

Is now ready for the line-voltage operation in-
dicateq.

S1. LOWERING AND DISASSEMBLING THE
ANTENNA, :

To lower the antenna, proceed as follows:

a. Place the guy plate on the gin pole.

b. Attach the block and tackle and the side
8UY ropes to the guy plate.

¢. Chain the other end of the block and tackle
assembly to the rear ground stake.

d. Adjust the length of the block and tackle
assembly yntil it is taut.

e. Remove the rear guys from the ground
Stake and connect them to the gin pole guy
blate,

k. Gently lower the mast by means of the

lock and tackle assembly.

_9- Loosen all guys from their stakes and the
BIn pole guy plates. Remove the block and
tackle from the rear stake. Remove Cord
CG-55/U from the antenna dipole.

h. Remove the corner reflector assembly from
the mast.

i. Remove the top mast section.

j- Remove the guy plate containing the 41-
foot guys and wind them on a reel.

k. Remove three more mast sections.

. Remove the guy plate containing the 29-
foot guys and wind them on a reel.

m. Remove the last three mast sections,

n. Remove all ground stakes and mast pins.

o. Pack all components in their respective
chests.

52. REPACKING.

"a. Carrying cases for all components have
been designed to furnish adequate protection
for their contents under all conditions of do-
mestic shipment. This protection is not suffi-
cient, however, if the equipment is to be ex-
ported. Additional packing is required for over-
seas shipment and reference should be made
to U. S. Army Specification No. 100-14A for
specific export packing instructions. In prepar-
ing equipment for overseas shipment, all tubes
in transmitters and receivers not equipped with
tube clamps should be held in place with mask-
ing tape to prevent damage.

b. The method of packing Antenna Support
AB-48/TRC-8 (XC-3) in Case CY-54/TRC-8
(XC-3) is shown in figure 54. Figure 55 shows
the method of packing two Antenna Assem-
blies AS-52 TRC-8 (XC-3) in Case CY-53/TRC-8
(XC-3).

/‘-——"’\——*\i< FRONT PANEL

— Y

=3
|t~ PRIMARY
. | LINK BLOCK

—

L

PRIMARY
LINK PLATE

p

Fj & O

TLIE23?

Figure 53. Radio Transmitter T-30/TRC-8 (XC-3),
' primary link plate.
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Figure 56. Radio Transmitter T-30/TRC-8 (XC-3), front panel.
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PART TWO

OPERATING INSTRUCTIONS

NOTE: I'or information on destroying the equipment
to prevent enemy use, refer to the destruction notice
at the front of the manual.

SECTION lil. CONTROLS AND THEIR USE

53. TRANSMITTER CONTROLS (fig. 56).

TLIBOS)
a. POWER ON-OFF Switch. In the ON position,
the power switch connects the transmitter to
the primary a-c power (115 or 230 volts, 50 to 60
cycles).

b. MODULATION ADJ. Control. The MODULA- .

TION ADJ. control is an attenuator which ad-
justs the percentage of modulation of the trans-
mitlter high-fidelity channel only in 1-db steps.

N [eXeleXelele]e
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c. TYPE OF OPERATION Switch. The TYPE OF
OPERATION switch is a five-position switch
which adjusts the transmitter for any one of
five possible types of operation.

TOI26T O 406 D

(1) POSITION 1. SINGLE CHANNEL MIC.
enables the r-f carrier of the transmitter to be
fully modulated by the local handset. The trans-
mitter carrier is turned on by pressing the
push-to-talk switch on the handset. No modula-
tion adjustment is provided; normal speech
modulates the carrier 100 percent.

(2) POSITION 2. SINGLE CHANNEL MIC.
OR SQUELCH enables the carrier to be fully
modulated by either the high-fidelity input cir-
cuit or the local handset. The r-f carrier of the
transmitter is put on the air by either pressing
the push-to-talk switch on the local handset,
or by operation of the squelch relay of the asso-
ciated receiver when used in a single-channel
relay system. This relay is operated when a sig-
nal is received. Thus the transmitter is off the
air until a received signal operates the squelch
relay.

(3) POSITION 3. SINGLE CHANNEL CON-
TINUOUS position enables the r-f carrier of the
transmitter to be on continuously, even when
unmodulated. It may be fully modulated by
either the high-fidelity input circuit or the local
handset.

(4) POSITION 4. MULTICHANNEL MIC. OR
SQUELCH position enables the r-f carrier of
the transmitter in a relay set of a multichannel
system to be modulated 25 percent per channel
on all four channels by the high-fidelity input
circuit -and to be put on the air by operation of
the squelch relay of the associated receiver.
The local handset also controls the r-f carrier
of the transmitter and modulates the transmit-
ter 25 percent when the push-to-talk switch on
the handset is depressed.
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(5) POSITION 5. MULTICHANNEL CON-
TINUOUS enables the r-f carrier of the trans-
mitter to be on continuously and to be modu-
lated 25 percent per channel on all four chan-
nels by the high-fidelity circuit. The local hand-
set also modulates the transmitter carrier 25
percent when the button on the handset is de-
pressed.

d. HANDSET Jacks. These jacks provide for
connection to Handset H-23/U or Control Box
C-21A/TRC-1. The MIC. jack receives Plug
PL-68. The HEADSET jacks accommodate
Plug PL-55.
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e. Cord CX-104 Receptacle. The receptacle en-
gages the plug of Cord CX-104/TRC-1 used to
interconnect the receiver and transmitter.

TLIBOS6
f. Binding Posts.

(1) TRSG. At a terminal station, this pair of
binding posts receives the transmitting pair of
spiral-four cable from telephone Terminal
CF-1-(*) (Carrier). At a relay station, this
pair of binding posts are connected to the REC
pair of binding posts by hook-up wire so that
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the receiver can modulate its associated trang.
mitter.

(2) REC. At a terminal station, the REC bing_
ing posts connect to the receiving pair of spiryj.
four cable from Telephone Terminal (CF-1-(x
(Carrier). At a relay station the REC bindi}lg
posts are connected by hook-up wire to the
TRSG binding posts.

(3) SH-GROUND. This post connects to the
shield of the spiral-four cable and also to g
ground stake.

(4) TELEPHONE EE-8. These posts connéet

to Telephone EE-8-A and enable communicy.
tion between the terminal station and the tela.
phone terminal,

N

g. FREQUENCY CONTROL Dml. The FRE-
QUENCY CONTROL dial is calibrated directly
in megacycles. Rotating the dial knob places the
transmitter on the desired frequency. A dial
lock is provided to prevent shifting of the dial
after it has been set.

h. OUTPUT TUNING Dial. The OUTPUT TUN-
ING dial turns a variable capacitor used to res-
onate the tripler tank circuit. It is used with the
transmitter meter for final adjustment of r-f
output. This control is also provided with a
dial lock.



j- Meter

the various

Switch. An
switch is provided to enable the meter to check

eight-position selector

stages of the transmitter. These

positions and their functions are as follows:

B. VOLTS

¢, MOD.

ouTruT

AUD. AMP.

= f\fﬂﬂ frm
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i. ANTENNA Receptacle. The receptacle re-
ceives Radio I'requency Plug UG-21/U of Cord
CG-55/U connecting the antenna to the trans-
mitter.

MOD.

OSC.

TRIPLER

Switch
position Function
OFI Shorts the meter to restrict its movement

when the transmitter is shipped or other-
wise handled.

Meter reading is proportional to the out-
put voltage of the power supply.

Indicates percent modulation: 1.0 ma (full
scale deflection) is equal to 100 percent
modulation.

Meter reading is proportional to the volt-
age applied to the antenna.

Meter reading is proportional to the cath-
ode current of audio amplifier tube
V205.

Meter reading is proportional to the cath-
ode current of modulator tube V202.

Meter reading is proportional to the cath-
ode current of oscillator tube V201,

Meter reading is proportional to the cath-
ode current of tripler tube V203,
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Figure 57.

Radio Receiver R-48/TRC-8 (XC-3), front panel.




54. RECEIVER CONTROLS (fig. 57).
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a. POWER ON-OFF Switch. In the ON position,
the POWER switch connects the receiver to the
a-c power source.

b. FREQUENCY CONTROL Dial. The FRE-
QUENCY CONTROL dial controls the operat-
ing frequency of the receiver. Rotation of the
dial knob tunes the receiver to the desired fre-

quency. A dial lock is provided to prevent the
dial from shifting after it has been set.

A i
==\,

@

© |
o ||

:D:{?r vy O

c. TUNE TEST Button. The TUNE TEST button
is used to determine if the receiver is properly
tuned. If the set is properly tuned, there will be
no change in meter reading when the TUNE
TEST button is depressed with the meter switch
in the TUNE position.

TLIB0S3

d. Meter Switch. The meter switch is an 11-
position wafer switch which connects the meter
to various circuits in the receiver. The positions
and functions are as follows:

Position Function Position Function

TUNE Indicates discriminator current and is used Ist LIM. Ip | Indicates plate current of first limiter tube
in tuning the receiver. V8.

SaEIN g In:l,lgates guf EammtatTav liimter fubd 2nd LIM. Ip | Indicates plate current of second limiter

) tube V0.

R. F. AMP. | Indicates plate current of r-f amplifier

tube V1. AUD. AMP. | Indicates plate current of audio amplifier
- ) tube Vl1la.

MIXER Indicates plate current of mixer tube V2,

OSC. Indicates plate current of oscillator tube SPKR. AMP. | Indicates plate current of speaker amplifier
V3. tube V11b.

LF. Indicates plate current of i-f stages V4, SPKR. OUT | Indicates plate current of speaker output
V5, V6, and V7. amplifier tube V12,
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e. SPEAKER ON-OFF Switch. The switch is
placed in the ON position to put the loud-
speaker into operation.

f. SPEAKER VOLUME Control. The SPEAKER
VOLUME control is a potentiometer which ad-
justs the audio level to the monitoring speaker
(low-fidelity circuit).

"

D))

SQUELGH
ON-OFF switch
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g. AUDIO GAIN Control. The AUDIO GAIN
screwdriver control is a potentiometer which

adjusts the audio output of the high-fidelity
circuit.

h. SQUELCH ON-OFF Switch. This switch is
used to remove the squelch relay from the cir-
cuit when squelch operation is not required.
When the switch is in the ON position, it allows
the SQUELCH ADJ. control to set the sensit-
ivity of the receiver so that it responds to sig-
nals above a desired level. Signals below this
level mute the receiver output. In positions 2
and 4 of the TYPE OF OPERATION switch, a
signal above the level to which the receiver is
adjusted will turn on and modulate the trans-
mitter carrier.

)
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i. SQUELCH ADJ. Control. The sensitivity of the
receiver may be varied by adjusting this con-
trol. This adjustment is used together with the
SQUELCH ON-OFF switch when squelch op-
eration of the radio set is desired.

i HEADSET Jack. The jack receives Plug PL-55
of a headset and enables the receiver output to
be monitored.
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k. REC. OUTPUT Binding Posts. These posts are
used in four-wire radio remote control to con-
nect the receiver high-fidelity output to line 2
of Remote Control Unit C-112/TRA-2.

I. TEST OSC. Receptacle. The receptacle con-
nects to Test Oscillator TS-237,/TRC-8 (XC-3)
and allows the receiver to furnish heater and
plate power to the test oscillator.

m. CORD CX-104 Receptacle. This receptacle
engages the plug of Cord CX-104/TRC-1 used
to interconnect the receiver and transmitter.

1
»

n. ANTENNA Receptacle. The receptacle en-
gages the Radio Frequency Plug UG-21/U ot

Cord CG-55/U connecting the antenna to the
receiver.

TLIB073

o. FUSES. Two 2-ampere [uses are provided,
one in each leg of the a-c¢ power input. The fuse
holders are mounted on the front panel.

SECTION IV. OPERATION

55. SYSTEM CONTROL.

NOTE: The information contained in paragraphs
55 to 57 1s a suggested method for system oper-
ation and can be used if other instructions are
not issued by the proper authorities.

a. In a multichannel radio-relay system, Tele-
phone Terminal CK-1-(*) (Carrier) station of
the senior unit (fig. 5) is designated as Ter-
minal A Carrier and the radio station as Ter-
minal A Radio. At the opposite terminal they
are called Terminal B Carrier and Terminal B
Radio. Terminal A Carrier is a'so designated the
System Control Station and is responsible for the
satisfactory operation of the over-all system.
Any changes or adjustments, except those of
an emergency nature, must be referred to the
System Control Station for clearance.

D2

b. Terminal A Radio, designated Radio Con-
trol Station, is responsible to the System Con-
trol Station for the satisfactory operation of
the radio portion of the circuit and supervises
all changes or adjustments therein. This in-
cludes scheduling periodic tests, and taking ne-
cessary action on reports of trouble. The Radio
Centrol Station obtains permission from the
over-all System Control Station to make any
changes which may affect service over the sys-
tem.

¢. In a single-channel radio-relay system, the
Radio Control Station has complete charge.
Stations other than the Radio Control Station
should not make changes in the radio equip-
ment which are likely to affect the operation
of the over-all circuit without first obtaining



permission from the Radio Control Station. In
emergencies the Radio Control Station should
be given complete information as soon as prac-
ticable.

d. Terminal B Radio and Terminal B Car-
rier, designated as the Alternate Radio Con-
trol Station and Alternate System Control Sta-
tion, assume control of the stations adjacent to
them following a system break of any nature.
The alternate control stations exercise all the
functions of the control station in such cases.

56. STATION ROUTINES.

a. The satisfactory operation of a station re-
quires strict attention to all details of station
routine. Care should be exercised at all stations
to reduce to a minimum the possible causes of
interruptions to service.

b. A record should be kept at each station of
pertinent data on the operating settings, etec.,
of the equipment. This will be a useful reference
if the oflice personnel is changed, and will aid in
localizing trouble. A unit of equipment that is
varying in performance, or is repeatedly found
to be outside of limils, is an indication of a
potential source of trouble. Any change in set-
tings made during emergency servicing should
be returned to the normal settings after the
trouble has been cleared.

57. MULTICHANNEL SYSTEM INSTALLATION.

a. All teleplione and radio equipment in any
installation are turned on and adjusted for op-
eration immediately after installation is com-
pleted, following the preliminary adjustments
outlined in paragraph 62. Communication is es-
tablished between the adjacent radio stations
by means of the handset.

b. As soon as possible, each radio station oper-
ator advises the Radio Control Station that his
station is in operation. Since the TYPE OF
OPERATION switch of all transmitters is in
position 5, voice modulation of the handset is
relayed to other stations in the circuit.

c. When all stations have reported to the Ra-
dio Control Station the Radio Control Station
will advise them to adjust their equipment for

the type of operating system to be used (pars.
64 and 65). The Radio Control Station then ad-
vises the System Control Station over Telephone
EI-8-A or the local handset that the system is
ready for line-up. It is recommended that no
unnecessary communication between stations
be made during the above proceedings.

58. CONTINUQUSLY OPERATED SYSTEMS.

a. In a continuously operated system (posi-
tion 3 or 5 of TYPE OF OPERATION switch)
the transmitter carrier is on the air at all times
even when there is no modulation on the system.
Therefore the associated receiver is always re-
ceiving a carrier signal and is quiet, that is,
there is no rushing noise.

b. Both single and multichannel continuously
operated systems are available.

c. A continuously operated system recom-
mended since trouble in this type of svstem is
more easily detected than in a squeleh operated
system.

59. SQUELCH-OPERATED SYSTEMS.

a. Relay Station. (1) It sometimes is desirable
for a transmitter to be on the air only when
transmitting intelligence through a system. For
this reason a squelch cireuit in the receiver is
provided to operate the transmitter. A signal
picked up by a receiver at a relay station auto-
matically turns on the associated transmitter
which relays the signal to the next station.
When the received signal stops, the transmitter
is automatically turned off to stand by for the
next message.

(2) When the transmitter is off the air, the re-
ceiver output is normally a loud rushing noise.
To quiet this noise, the receiver is adjusted so
that its audio output circuit is automatically
short-circuited to ground by means of the
squelch circuit when it is not receiving a signal,
thus muting the loudspeaker. Squeleh operatior
is obtained by placing the TYPE OF OPERA-
TION switch at a relay station on position 2

(SINGLE CHANNEL MIC. OR SQUELCH)

or position 4 (MULTICHANNEL MIC. OR
SQUELCH) and adjusting the squelch as shown
in paragraph 63.
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b. Terminal Station. At a terminal station the
receiver squelch controls are adjusted to mute
the rushing noise but the transmitter carrier
will not be turned on since the transmitter
TYPE OF OPERATION switch is in position 1.
Normally, the method of turning on and modu-
lating the transmitter at a terminal station is
to operate the local handset or to place the
transmitter TYPE OF OPERATION switch in

a continuously operated position (position 3
or 5).

¢. Channels Available. Both single channel
squelch and multichannel squelch operated sys-
tems are available.

60. MONITORING.

a. General. Normal operation of the equip-
ment is automatic and intercommunication be-
tween stations should be kept at a minimum.
When required, intercommunication between
radio stations is accomplished by means of the
local handset over the same frequency band as
channel 1 of the telephone terminal. In a multi-
channel system intercommunication is obtained
without interfering with communication on
channels 2, 3, and 4. These latter three channels
are inverted by the Telephone Terminal CF-1-
(*) (Carrier) and are not intelligible at the
radio stations. They are reconverted to the
original modulation by the telephone terminal
at the other end of the circuit. If the telephone
terminal operator desires to contact a radio sta-
tion other than the adjacent radio terminal sta-
tion he does so on channel 1. Only channel 1
can be understood at a radio station. Telephone
EE-8-A provides communication between the
telephone terminal and the adjacent radio ter-
minal station only.

b. Procedure. To communicate with another
radio station use the following procedure:

(1) Listen to the receiver to be sure no one else
is using channel 1.

(2) Press the push-to-talk switch on the hand-
:qet and talk in a normal tone of voice directly
into the microphone.
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c. Control Box C-21A/TRC-i. Control Box
C-21A/TRC-1 is provided at all relay stations
to facilitate communication between the relay
operators and other operators on the circuit
(fig. 16). By using this control box, it is pos-
sible to communicate in either direction with
one handset. When the CIRCUIT DIRECTION
switch is thrown to direction A, the handset is
connected so that communication is obtained
with the operator at terminal A or any operator
between the relay station and terminal A. With
the CIRCUIT DIRECTION switch in direction
B, communication may be obtained with the
operator at terminal B or any operator between
the relay station and terminal B.

61. SELECTION OF OPERATING FREQUENCIES.

a. Requirements. There are three requirements
that must be observed in selecting operating
frequencies for a standard radio-relay system.

(1) At any one site, receiving frequencies must
be at least 3 me away from transmitting fre-
quencies. This is necessary because radiation
from a transmitting antenna placed about 50
feet from a receiving antenna will interfere
with reception unless the receiver is tuned at
least 3 me away from any adjacent transmitter.

(2) At any one site, the receiver frequencies
must be at least 3 me apart. This separation is
sufficient to cover the worst operating condi-
tions and is therefore recommended.

(3) Two receivers at any one site, recetving sig-
nals of equal signal strength, may use frequen-
cies spaced 500 ke apart if their antennas are
directed 90° or more from each other, or use
frequencies spaced 1 mc apart if their antennas
are directed less than 90° from each other. The
500-ke separation is not recommended unless
the frequencies chosen are first field tested for
objectionable interference.

b. Method of Selecting Frequencies. In assign-

ing frequencies in a radio-relay system, the fol-

lowing procedure is used:

(1) Use the following table as an example:



System | Terminal A Relay stations Terminal B
=t = | seeme i _\_ = sl
" No. 1 No. 2 | No. 3 ‘
| |
1 2305 T —>» 2305 R 2335 T —>» 2335 R 2365 T —>» ‘ 236.5 R 2395 T —> | 2395 R
| |
241.0 R <« 241.0°T 2440 R € 2440 T 2470 R <— ; 2470 T 2500 R <« | 2500 T
2 n T->| n R B T-> |@ R I T-> [0 R B T-> | B R
2 R <« f2 T f4 R <« | f4 s {2 R« 2 Ak f4 R <« I {4 ik
3 2350 T —> 2350 R 241.0 T —» 2410 R 2350T —> : 2350 R 2410 T —> 241.0 R
238.0 R <« | 238.0T 244.0 R < 2440 T 238.0 R < | 238.0T 2440 R <« 244.0°T
I :
(2) Set up an outline as follows:
) |
Terminal A | Relay stations Terminal B
s ST s Wy =V ——
No. 1 No. 2 No. 3 ‘
T —>» R T —> R T —> R T —> R
R <« T R €« T R <« T R <« ‘ Al

T represents the transmitting frequency.
R represents the recetving frequency.
The arrows indicate the direction of transmission.

(3) Starting with terminal A, choose two fre-
quencies keeping in mind the three limitations
discussed above (subpar. @ above). For:system
No. 1 of the above example, these frequencies
are 230.5 me transmitting and 241 mc receiving.

(4) Repeat the two frequencies chosen for ter-
minal A at the appropriate receiver and trans-
mitter of relay station No. 1.

() Choose another receiving frequency (244
me in the example) keeping in mind the limita-
tions noted in subparagraph « above.

(6) Determine a second transmitting frequency
for relay station No. 1 remembering that it
must be 3 me apart from any receiving fre-
quency at that station. In the above example
233.5 me is chosen.

(7) Check the frequencies at relay station No.
1 for the three limitations noted in subpara-
graph a above.

(8) Repeat the last two frequencies chosen for
relay station No. 1 (244 mc and 233.5 me) at the

appropriate receiver and transmitter of relay
station No. 2.

(9) Using the same procedure, determine two
more frequencies for relay station No. 2. In the
example, these are 236.5 mc transmitting and
247 mc receiving.

(19) Repeat these frequencies at the appropri-
ate receiver and transmitter of relay station
No. 8, and continue in this manner until fre-
quencies have been assigned for a whole system.

¢. Radio-relay System Utilizing Four Frequen-
cies. A radio-relay system consisting of three
relay stations may use four instead of eight fre-
quencies (system 2 of the example). In this case
any two of the four frequencies used are repre-
sented by fl1 and f2 and appear at terminal
A. These are repeated at relay station No. 1.
The two other frequencies represented by f3
and £4 are chosen. At relay station No. 2, £3 and
f4 are repeated and f1 and f2 are again used.
At relay station No. 3, f1 and {2 are repeated,
and £f3 and f4 used once more. System 3 is a
radio-relay system using four frequencies.
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62. PRELIMINARY ADJUSTMENTS.
a. Power Unit.
Step 1

1. Install the power units as indicated in para-
graph 49,

Step 2

2. Start the power unit according to the in-
structions given in the TM 11-900 series. Test
the output voltage by measuring the a-c voltage
across one socket of Junction Box JB-110 with
the voltmeter in Test Set I-56-(*). Regulate the
voltage so that it reads between 115 and 120
volts.

b. Transmitter.
Step 1

1. Install the transmitter following the instruc-
tions given in paragraphs 41 and 49.

Steps 2-3
(O
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2. Throw the POWER switch to the ON posi-

56

tion. The pilot lamp should light and the blower
start. If this switch fails to stay up, push it up
slowly until it catches. The power switch is also
a closely adjusted circuit breaker and in the
event of an overload, will automatically click
OFT. If after several attempts the switch fails
to hold, trouble is indicated in one of the com-
ponents.

3. Place the TYPE OF OPERATION switch
in position 5 (MULTICHANNEL CONTINU-
OUS). This position of the TYPE OF OPERA-
TION switch causes the r-f carrier of the {rans-
mitter to be on continuously.

Step 4
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: 4. Turn the FREQUENCY CONTROL k
OO <—ﬁ 9:@? urn the JUE]L knob

until the desired operating frequency is indi-
cated on the dial. Lock the dial with the dial
lock.



Step 5|
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7. Set the MODULATION ADJ. control to O.

O
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c. Receiver.

Step 1

1. Install the receiver following the instructions

= N~ __—~_| given in paragraphs 41 and 49.

TLI8058

5, Turn the meter switch to the OUTPUT
position. .

Step 2

Step 6 | 7 //@No W

Adjust -for

maximum reading \\/ma

\/\/Q\E 9@ OO O
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6. Adjust the OUTPUT TUNING dial for j\/:b«/f

maximum reading on the meter. After the

transmitter has been in operation for about 20 -

minutes, readjust this dial for maximum read- 2. Throw the POWER switch to the ON posi-
ing and lock the dial in place, tion. The pilot lamp should light.
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3. Turn the SPEAKER switch ON.

4. Turn the SQUELCH ON-OFF switch to OFF
and SQUELCH ADJ. control full clockwise.

T Steps 5:6
e

5

O

J
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9. Turn the AUDIO GAIN control half way on.

6. Turn the SPEAKER VOLUME control
half way on.

K
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[—| Steps 7-8] )

7. Place the meter switch in the TUNE posi-
tion.

8, Turn the FREQUENCY CONTROL knob
until the desired frequency is indicated. The
cessation of background noise indicates the
presence of a carrier. If a carrier is not picked
up, the associated transmitter may not be on
the air.

—| Steps 9-10 A

.
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9. Press and then release the TUNE TEST
button. If the meter needle deflects, readjust
the FREQUENCY CONTROL dial until there
is no deflection of the meter needle when the
TUNE TEST button is operated.

10. Secure the FREQUENCY CONTROL dial
by means of the dial lock.



Step 11

11. Check the receiver tuning periodically.
Occasional adjustments are necessary especially
during the first 2 hours of operation.

d. Antenna Direction. This adjustment is made
after the transmitter and receiver are installed
and operating.

Step 1

1. Place the meter switch in the 1st LIM Ip
position.
Step 2

2. Rotate the receiving antenna slowly by
means of the gin pole until 2 maximum read-
ing on the meter occurs. The antenna is now
facing the distant station. If the received signal
is too strong, a more critical adjustment may
be obtained by rotating the SQUELCH ADJ.
control counterclockwise. Return the SQUELCH
ADJ. control to its original position after the
antenna has been properly directed.

Step 3

3. At a terminal station, point the transmitting
antenna in the same direction as the receiving
antenna. At a relay station, point the antennas
of the receiver and transmitter, not connected
together by Cord CX-104/TRC-1, in the same
direction.

63. SQUELCH ADJUSTMENT OF RECEIVER.

When squelch adjustment of the receiver is
desired, the procedure is as follows:

Step 1
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1. Set the SQUELCH switch to the ON position.
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2. By means of the handset, instruct the op-
erator at the preceding station to keep his car-
rier off the air. He can do this by temporarily
placing the TYPE OF OPERATION switch of
the transmitter (which is transmitting to the
receiver that is being adjusted) to position 1.
Under these conditions he should not press the
push-to-talk switch on the local Handset
H-23,/U.

Step 3
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3. Make sure that no signal is being received and
adjust the SQUELCH ADJ. control counter-
clockwise until the receiver output noise just
disappears.
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Step 4

4. Tnstruct the operator at the preceding sta-
tion to press the push-to-talk button of the
handset. The received signal should actuate the

squelch relay, and signals from the transmitter
should be heard.

Step 5

5. Instruct the operator at the preceding sta-
tion to key the transmitter on and off several
times by pressing and releasing the button on
the handset. The receiver that is being adjusted
should mute and receive the signals as the sig-
nal from the transmitter goes off and on, re-
spectively. If the set does not mute when the

signal goes off the air, turn the SQUELCH
ADJ. slightly more to the left.

64. TERMINAL STATION ADJUSTMENTS.

In point-to-point communication, each station
is a terminal station. In radio-relay communica-
tion, the stations at the ends of the circuit are
terminal stations. The type of operation used

depends in general upon the mission of the
system.

The settings and adjustments of the various
controls of the transmitter and receiver at a
_radio terminal station for the operating systems

described in paragraphs 58 and 59 are as fol-
lows:

a. Terminal-station, Single-channel, or Squelch-
operated System (fig. 48).

Step 1

1. Adjust the controls of the transmitter and
receiver as described in paragraph 62.

0D

D.._J/

TL18077

2. Set the TYPE OF OPERATION switch to

position 1 (SINGLE CHANNEL MIC.).
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Step 3 =i
., sral onlt
3. Adjust the receiver for squelch 01)51 af1
the manner described in paragraph 63.

Step 4 |

. o deseribe
4. Adjust the AUDIO GAIN control as desct
in paragraph 67. .
b. Terminal-station, single-channel, ContinY

ly Operated System (fig. 48).

Step 1 d

siter All

1. Adjust the controls of the transimttel
receiver as described in paragraph 62.

. qiteh
2. Set the TYPE OF OPERAflIONjV;\;:%CI \U-
position 3 (SINGLE CHANNEL CO 'jTF’UT
OUS). The meter will indicate in th.e ot i
position since the carrier is on confinuousiy:
Step 3 pibed
3. Adjust the AUDIO GAIN control as descll
in paragraph 67. er-
c. Terminal-station, Multichannel SqUelch'OP
ated System (fig. 48).
Step 1 ols
1. Adjust the receiver and transmitter conl!
as described in paragraph 62.

step2l—

TLIBOTT

2. Set the TYPE OF OPERATION switeh t0 P
sition 1 (SINGLE CHANNEL MIC.).



Step 3

) Ad.just the receiver for squelch operation as
€scribed in paragraph 63.

Step 4

f‘ Thre‘ terminal stations are each connected
° & Telephone Terminal CF-1-(*) (Carrier).
hen there is no trafiic, the TYPE OF OPERA.

bt .switch at the terminal stations is in posi-

MUT. at relay stations it must be in position 4

;reULTICHANNEL SQUELCH). All receivers
s ad-}uSted for squelch operation and the

s Smlt_tel’ carriers are not on the air. When

Munication ig desired, the operator at Tele-
m‘m.le Tern-linal CF-1-(*) (Carrier) calls the ter-
al station operator by means of Telephone

OF*S(-)% and instructs him to place his TYPE

i ERATION switch to position 5, thus

Ng on his transmitter carrier as well as
® Carriers of 4] transmitters on the circuit.

Step 5

GAAdJuSt the MODULATION ADJ. and AUDIO
controls as described in paragraph 66.

d. Terming]-

o station, Multichannel, Continuously
=F

ated System {fig. 48).

Step 1
1" Adjust

Tk receiver and transmitter con-
8 as deserih

ed in paragraph 62.

ol s =
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2, ¢
Set the TypR o OPERATION switch to
pOSltlOn i~

OUS)_ ® (MULTICHANNEL CONTINU-

¥‘J

Step 3

3. Adjust the MODULATION ADJ. and AUDIO
GAIN controls as described in paragraph 66.

65. RELAY STATION ADJUSTMENTS.

At a relay station, one transmitter and re-
ceiver is used to communicate in one circuit
direction, and another transmitter and receiver
Is used simultaneously in the other circuit direc-
tion. Each transmitter and receiver operates
on a different frequency and four antennas are
required. The primary purpose of a relay sta-
tion is to extend the operating range of com-
munication by repeating the transmission from
a terminal station or another relay station. The
settings and adjustments of the various con-
trols of the transmitters and receivers at a
radio relay station for the operating systems de-
scribed in paragraphs 58 and 59 are as follows:

a. Radio-relay, Single-channel, Squelch-operated
System (fig. 47).

Step 1

1. Adjust the controls of both receivers and
transmitters as described in paragraph 62.

/
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2. Set the TYPE OF OPERATION switch on
both transmitters to position 2.
Step 3
3. Adjust both receivers for squelch operation
in the manner described in paragraph 63,
Step 4

4. Adjust the AUDIO GAIN control as deseribed
in paragraph 67.
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b. Radio-relay, Single-channel, Continuously Op-
erated System (fig. 47).

Step 1
1. Adjust the receiver and transmitter as de-
scribed in paragraph 62.

Step 2= =
" 2

[ =
ey
P

Y| R —

&

)OO0

BUEICLETDITTE

o,
O O

2. Set the TYPE OF OPERATION switches of
both transmitters to position 3.

|

Step 3
3. Adjust the AUDIO GAIN control as described
in paragraph 67.
¢.” Radio-relay, Multichannel Squelch-operated
System (fig. 47).

Step 1
1. Adjust the controls of both receivers and
transmitters as described in paragraph 62.

Step 2 T e

)
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O
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2. Set the TYPE OF OPERATION switches
of both transmitters to position 4.
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Step 3

3. Adjust both receivers for squelch operation
as described in paragraph 63.
Step 4

4. Adjust the AUDIO GAIN controls as de-
seribed in paragraph 66.

d. Relay-station, Multichannel, Continuously Op-
erated System (fig. 47).
Step 1

1. Adjust the receiver and transmitter controls
as deseribed in paragraph 62.
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2. Set the TYPE OF OPERATION switches
of both transmitters to position 5.

Step 3

3. Adjust the AUDIO GAIN control as de-
sceribed in paragraph 66.

66. MULTICHANNEL SYSTEM LINE-UP.

NOTE: The information contained in paragraphs
66, 67, and 68 is a suggested method of system
operation and can be used if other instructions
are not issued by the proper authorities.

a. Upon the advice from the Radio Control
Station that the system is ready for line-up, the
System Control Station takes control of the
system, and proceeds with the line-up.

b. The line-up of the system is made from
terminal A to terminal B and then from termi-
nal B to terminal A.



NOTE: IHach radio station should check to see
that the transmitter meter switch is on ¢
MOD. and that the MODULATION ADJ. con-
trol is sel at 0.

c. A test tone is sent on channel 2 of Terminal
A Carrier. By means of Telephone KE-8-A
Terminal A Radio is told Lo GO AHEAD.

d. The MODULATION ADJ. control on the
transmitter of Terminal A Radio is adjusted
until the meter reads 0.25 ma (14 of full scale).

e. Terminal A Radio then instructs relay sta-
tion No. 1 to GO AHEAD.

f. At relay station No. 1 the receiver AUDIO
GAIN control is adjusted until the meter reads
0.25 ma on the transmitter sending out signals
toward terminal B.

g. Relay station No. 1 instruets relay station
No. 2 to GO AHEAD. The AUDIO GAIN control
of the receiver at relay station No. 2 receiving
from Terminal A is adjusted similarly and so on
until the final relay station has been adjusted.

h. The final relay station instructs Terminal
B Radio to GO AHEAD.
(1) At Terminal B Radio, connect the a-¢ out-
put terminals of Voltohmmeter 1-166 'to the
REC OUTPUT binding posts on the receiver.
Do not disconnect the spiral-four cable from the
transmitter. Set the voltohmmeter on the 1.5-
volt, 4,000-0hm, a-c¢ scale. Adjust the receiver
AUDIO GAIN control for a reading of 0.125 on
the voltohmmeter. This is equivalent to -5 dbm.

(2) If the Voltohmmeter 1-166 is not available,
the following procedure is used. At Terminal B
Radio the. TYPE OF OPERATION switch is
placed in position 1, the spiral-four cable is
removed from the transmitter, and the REC
and TRSG binding posts connected with hook-up
wire. The AUDIO GAIN control is then adjusted
until the transmitter meter reads about 0.6.
The hook-up wire is removed and the spiral-
four cable is again replaced. The TYPE OF OP-
ERATION switch is reset to its original position.

i. Terminal B Radio then instruects Terminal
A Carrier to take the tone off the air.

i- The same procedure is followed to adjust
the receivers and transmitters directed toward
terminal A, Terminal B Carrier sending the
tone.

TO126T O 46 (]

k. After the radio circuit line-up is completed,
Lest tones on all four channels are transmitted
by Terminal A Carrier. Equalization and gain
adjustments are made at Terminal B Carrier.

I. The same procedure is repeated in the other
direction. No adjustments should be made to
the radio circuit while the telephone terminals
are being adjusted.

67. SINGLE-CHANNEL SYSTEM LINE-UP.

a. This line-up is very similar to multichan-
uel system line-up (par. 65d) except that no
Telephone Terminal CF-1-(*) (Carrier) is in-
volved and the Radio Control Station has com-
plete charge.

b. After all the radio stations have reported
to the Radio Control Station and have adjusted
their equipment for the type of system being
used, the system is ready for line-up.

NOTE: Each radio station should check to see
that the transmitter meter switch is on <

MOD. and that the MODULATION ADJ. con-
trol is set at 0.

¢. Terminal A Radio then speaks into the
handset in a normal level voice and continues
speaking until Terminal B Radio tells him to
stop.

d. The operator at relay station No. 1 rotates
the AUDIO GAIN control until the meter of the
transmitter which is transmitting toward ter-
minal B reads full scale.

e. Relay station No. 1 instructs relay station
No. 2 to GO AHEAD. Relay station No. 2 ad-
justs the AUDIO GAIN control until the meter
of the transmitter which i1s transmitting toward
terminal B reads full scale. This same procedure
is followed until the final relay station has been
adjusted.

f. The final relay station instructs Terminal
B Radio to GO AHEAD. At Terminal B Radio
the TYPE OF OPERATION switch is placed in
position 1, and the REC and TRSG binding posts
connected with hook-up wire. The AUDIO GAIN
is then adjusted until the transmitter meter
reads full scale. The hook-up wire is removed
and the TYPE OF OPERATION switch is reset
to its original position.



g. Terminal B Radio then instructs Terminal
A Radio to stop modulating.

h. The operator at Terminal B Radio speaks
into the handset and each station adjusts the
other receiver AUDIO GAIN in the manner de-
scribed above.

68. LINE-UP CHECK.
The line-up of the system is checked:

a. Whenever a transmitter or receiver is re-
placed.

b. Whenever any component is repaired or
replaced.

c. Whenever a change is made in the operat-
ing frequency of any radio set.

d. Whenever unsatisfactory or impaired op-
eration of the system is indicated.

69. STOPPING PROCEDURE.

Upon receiving instructions from the control
station:

a. Turn the POWER ON-OFT switch to OFF

in both receiver and transmitter. Lock the re-
ceiver and transmitter controls.

b. Turn off Power Unit PE-75-( )
structed in the TM 11-900 series.

as in-

70. OPERATION CHART.

The following chart summarizes the setting of
the receiver and transmitter controls for vari-
ous types of operating systems.

Transmitter control settings Receiver control settings
= = e S |
TYPE OF |
OPERATION | MODULA-
Type of system switch TION SQUELCH | SQUELCH AUDIO
n AD]J. I ON-OFF AD]J. GAIN
Terminal| Relay I
station | station
Single channel, squelch operated. 1 2 0. ON See par. 63. See par. 67.
Single channel, continuously operated. 3 3 0. OFF Full clockwise.| See par. 67.
Multichannel, squelch opzrated (no traffic). 1 4 See: par. 66, ON See par. 63. See par. 66.
Multichannel, squelch operated (with traffic). 5 4 See par. 66. ON See par. 63. See par. 66.
Multichannel, continuously operated. 5 5 See par. G6. OFFF Full clockwise.| See par. 66.

NOTE:

For remote control operation adjustments refer to paragraph 102,

SECTION V. EQUIPMENT PERFORMANCE CHECK LIST

71. PURPOSE AND USE OF CHECK LIST.

a. General. The equipment performance check
list (par. 72) will help the operator to deter-
mine whether the radio equipment is function-
ing properly. The check list gives the item to
be checked, the conditions under which the item
is checked, the normal indications and toler-
ances of correct operation, and the corrective
measures that the operator can take. Items 1 to
11 are checked before starting, items 12 to 28

G1

during operation, and items 29 to 33 when

stopping. Items 17 to 28 on this check list
shpuld be checked at least once during a nor-
mal operating period or at least four times a
day during continuous operation.

b. Action or Condition. For some items the in-
formation given in the action or condition
column consists of the settings of various
switches and controls under which the item is
to be checked. Ifor other items it represents an




action that must be taken in order to check the
normal indication given in the normal indica-
tion column.

¢. Normal Indications. The normal indications
listed include the visible and audible signs that
the operator will perceive when he checks the
items. In the case of meter readings, the allow-
able tolerances of the readings are given. When
a meter reads between the limits specified, oper-
ation can be considered satisfactory. A meter
reading outside the limits given is a sign of
impending trouble. If the indications are not
normal, the operator should apply the recom-
mended corrective measures.

d. Corrective Measures. The corrective meas-
ures listed are those that the operator can make
without turning the equipment in for repairs.
teference to part five in the table indicates that
the correction of the trouble cannot be effected
during operation and that trouble shooting by
an experienced repairman is necessary. If the
set i1s completely inoperative or if the recom-
mended corrective measures do not yield re-
sults, trouble shooting is necessary. However,
if the tactical situation requires that communi-
cation be maintained and if the set is not com-
pletely inoperative, the operator must maintain
the set in operation as long as it is possible to

72. EQUIPMENT PERFORMANCE CHECK LIST.
Power Unit PE-75-( ).

do so. Spare transmitters and receivers are
available at terminal and relay stations, and
in the event of a break-down, substitution of a
serviceable component can be quickly made.

e.ltems 1to 11. Items 1 to 11 should be checked
each time the equipment is put into operation.

f. lItems 12 to 28. [tems 12 to 28 are the nor-
mal conditions occurring during operation.
Meter readings are correct for input voltages
of 115 or 230 volts. If input voltage exceeds
these values, slightly higher readings may be
expected. Meter readings should be recorded
daily and any change in normal readings is an
indication of a fault which may develop into a
break-down. The operator must become familiar
with the characteristics of the equipment during
normal operation; he must use that knowledge
as a basis for recognizing changes in audible
and visible indications, such as relay clicks,
meter readings, etc., when the set is not operat-
ing properly.

g. ltems 29 to 33. Items 29 to 33 are checked
whenever the station is taken out of operation.
Any abnormal indications at this time are symp-
toms of trouble in the equipment and should be
corrected before the next expected period of
operation.,

Item |
No. |

1 Power Unit PE-75-( ). Running.

PREPARATORY

Item Action or condition

Normal indications Corrective measures

See TM 11-900
series.

Output 115 v ac.

Radio Transmitter T-30 /TRC-8 (XC-3).

7 A-c cord.
JB-110.

3 | Cord CG-55/U.
ceptacle.

4 | Cord CX-104/TRC-1.

PREPARATORY

Plugged into Junction Box

Plugged into ANTENNA re-

Connected between
mitter and receiver recep-
tacles Cord CX-104.

trans- |




Radio Transmitter T30 /TRC-8 (XC-3) (contd).

Ite . 5 :
NL:] Item Action or condition Normal indications 1 Corrective measures
5 | REC and TRSG binding Interconnected at a relay sta-
;—- posts. tion. Connected to spiral-
& four cable at a terminal
@)
&= station of a multichannel
é system.
Ej
25| 6 Handset -H-23-U. Plugged into HANDSET jacks |
gf on transmitter or Control |
Box C-21A/TRC-1. |
7 | Antenna Assembly AS-52/ | Assembled and properly di- |
TRC-8 (XC-3). rected. |
Radio Receiver R-48 /TRC-8 (XC-3).
8 | A-ccord. Plugged into Junction Box
JB-110. !
o 9 | Cord CG-55/U. Plugged into ANTENNA re- f
: ceptacle.
04
ES 10 | Cord CX-104/TRC-1. Connected between transmitter
&-‘ and receiver.
n
11 Antenna Assembly AS-52/ | Assembled and properly di-
TRC-8 (XC-3). rected,
Radio Transmitter T-30 /TRC-8 (XC-3).
12 | POWER ON-OFF switch. | Turn ON. Pilot lamp lights. Check power cords.
" Blower operates. Check circuit
breaker.
13 | TYPE OF OPERATION | Set to desired position.
switch.
14 | FREQUENCY CONTROL | Set to desired operating fre-
dial. quency. |
15 | Meter switch. Turn to OUTPUT position. Meter indicates whether | Check tube V204.
E TYPE OF OPERA-
“ TION switch is in
LF/; position 3 or 5. (For
position I, 2, and 4,
press the handset to
make the meter indi-
cate.)
16 | OUTPUT control. Tune for maximum reading | Meter peaks sharply | Check tube V203,
on meter. (0.4 to 0.8 ma).
17 | MODULATION ADJ. See pars. 66 and 67. See pars. 66 and 67. Check tubes V205

control.

and V206.
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Radio Receiver R-48 /TRC-8 (XC-3).

Item ‘ i |
No. Item |
18 POWER ON-OFF switch. |
|
19 SPEAKER ON-OFF
switch.
|
20 | SPEAKER VOLUME '
[ control.
o |
<
S 21 AUDIO GAIN control.
22 FREQUENCY CONTROL
dial. |
23 Meter switch. |
24 SQUELCH ON-OFF switch.
25 | SQUELCH ADJ. control,

|
Turn ON.

Action or condition

Turn ON.

Turn clockwise.

See par. 66.

Set to desired frequency.

Turn to TUNE.

Set to desired positiomn.

See par. 63.

Meter reads 0.

Normal indications

Corrective measures

| Pilot lamp lights.

Noise in speaker.

Noise increases.

See par. 67.

Dial moves [reely.

Meter
indicates if receiver
is off frequency.

Check power cords
and fuses.

Refer to part five.

Refer to part five.

| Refer to part five.

Loosen dial lock.

Retune receiver.
Check tube V10.

Radio Transmitter T-30 /TRC-8 (XC-3).

26 Meter readings.
6a}
Q
Z
&
~
X
o |
a
fo
2]
(a9}
=
Z
=
P
&
)
o
M

29 OUTPUT control.

Meter switch position:
B. VOLTS.

AUD. AMP. i

MOD. '

0SC. ‘

OUTPUT (TYPE OF OP- |
ERATION switch in |
position 3 or 5. Press
handset switch for posi-
tions 1, 2, or 4).

TRIPLER (condition same

as for OUTPUT).

% MOD.

TYPE OF OPERATION
switch in position 1, 2, or
3. Handset switch pressed
and spoken into.

TYPE OF OPERATION
switch in position 4 or 5. |
Handset pressed and
spoken into,

Meter in OUTPUT position.

0.3-0.45

0.65-0.95
0.2-0.3
0.2-0.3
0.4-0.5

0.3-0.4

1.0

0.25

0.4-0.5

Check tubes V207
and V208.

Check tube V205.

Checl: tube V202.

Check tube V201.

Check tube V204.

Check tube V203.

Check tube V206.

Check tube V206.

Retune OUTPUT
control.
Refer to part five.
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Radio Receiver R-48 /TRC-8 (XC-3).

Item
No.

28

20

EQUIPMENT PERFORMANCE

Item

Action or condition

TUNE-TEST button.

Meter readings.

Press in. Meter in TUNE

position.

Meter switch positions:

TUNE

Ist LIM. Ig
R.F. AMP.
MIXER
0sC

b I

Ist LIM. Ip
2nd LIM. Ip
AUD. AMP.
SPKR. AMP.

SPKR. OUT

Normal indications

No change in meter } Retune.

reading.

0
70-200
50-100
90-110
90-110

70-95

70-85

65-110

80-90
100-120

180-200

Corrective measures

Retune FREQUEN-
CY CONTROL.
| Check tube V8. Refer
to part five.
Check tube V1. Refer
| to part five.
'I Check tube V2. Refer
| to part five.
| Check tube V3. Refer
to part five.
| Check tubes V4, V5,
| V6, V7. Refer to
part live.
Check tube V8. Refer
to part five.
Check tube V9. Refer
to part [live.
Check tube V11A.
Refer to part five.
Check tube V11B.
Refer to part five.
Check tube V12.
Refer to part five.

Radio Transmitter T-30 /TRC-8 (XC-3).

30

STOP

31

POWER ON-OFF switch.

FREQUENCY CONTROL
dial.

Turn OFF,

Lock in position to prevent
detuning.

Pilot lamp goes out.
Blower stops.

Radio Receiver R-48 /TRC-8 (XC-3).

32

STOP

33

POWER ON-OFF switch.

FREQUENCY CONTROL
dial.

Turn OFF.

Lock in position Lo prevent
detuning.

Pilot lamp goes out.

Power Unit PE-75-( ).

34

STOP

Power Unit PE-75-( ).

Turn OFF.

NOTE: For continuous operation of radio sta-
tions, make sure that the idle Power Unit
PE-75-( ) is fueled and ready to operate in
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order to avoid power interruptions. Switeh to
the stand-by power unit before fuel is exhausted
in the operating unit.




PART THREE

PREVENTIVE MAINTENANCE

73. MEANING OF PREVENTIVE MAINTENANCE.

Preventive maintenance is a systematic series
of operations performed at regular intervals on
equipment, when turned off, to eliminate major
break-downs and unwanted interruptions in ser-
vice, and to keep the equipment operating at top
efficiency. To understand what is meant by pre-
ventive maintenance, it is necessary to dis-
tinguish between preventive maintenance,
trouble shooting, and repair. The prime func-
tion of preventive maintenance is to prevent
break-downs and, therefore, the need for repair.
On the other hand, the prime function of
trouble shooting and repair is to locate and
correct existing defects. The importance of pre-
ventive maintenance cannot be overemphasized.
The entire system of radio communication de-
pends upon each set’s being on the air when it
is needed and upon its operating efficiency. It
is vitally important that radio operators and
repairmen maintain their radio sets properly.

NOTE: The operations in sections VI and VII are
first and second echelon (organization operators
and repairmen) maintenance. Some operations
in sections VIII and X are higher echelon main-
tenance.
74. DESCRIPTION OF PREVENTIVE MAINTENANCE
TECHNIQUES.

CAUTION: Before performing any pre-
ventive maintenance, discharge high-
voltage capacitors wilh the shorting
stick (par. 93) or similar tool.

a. General. Most of the electrical parts used
in transmitters and receivers require routine
preventive maintenance. Those requiring main-
tenance differ in the amount and kind required.
Because hit-or-miss maintenance techniques
cannot be applied, definite and specific instruc-

SECTION VI. PREVENTIVE MAINTENANCE TECHN]JQUES

tions are needed. This section of the manual
contains these specific instructions and serves
as a guide for personnel assigned to perform
the six basic maintenance operations, namely :
Feel, Inspect, Tighten, Clean, Adjust, and
Lubricate. Throughout this manual the letter-
ing system for the six operations will be as
follows:

F—Feel.

I —Inspect.

T—Tighten.

C——Clean.

A—Adjust.

L—Lubricate.

The first two operations establish the need for
the other four. The selection of operations is
based on a general knowledge of field needs. For
example, the dust encountered on dirt roads
during cross-country travel filters into the
equipment no matter how much care is taken to
prevent it. Rapid changes in weather (such as
heavy rain followed by blistering heat), exces-
sive dampness, snow, and ice tend to cause cor-
rosion of exposed surfaces and parts. Without
frequent inspections and the necessary per-
formance of tightening, cleaning, and lubrica-
tion operations, equipment becomes undepend-
able and subject to break-down when it is most
needed.

b. Feel. The feel operation is used most often
to check rotating machinery, such as blower
motors, drive motors, ete., and to determine if
electrical connections, bushings, ete., are over-
heated. Feeling indicates the need for lubrica-
tion or the existence of similar types of defects
requiring correction. The maintenance man
must become familiar with the normal operat-
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ing temperatures of motors, etc., in order to
recognize signs of overheating.
NOTE: It is important that the feel operation be
performed as soon as possible after shut-down
and always before any other maintenance is
done.

c. Inspect. Inspection is the most important

operation in the preventive maintenance pro-
gram. A careless observer will overlook the evi-
dence of minor trouble. Although these defects
may not interfere with the performance of the
equipment, valuable time and effort can be
saved if they are corrected before they lead to
major break-downs. Make every effort to be-
come thoroughly familiar with the indications
of normal functioning, in order to be able to
recognize the signs of a defective set. Inspec-
tion consists of carefully observing all parts of
the equipment, noticing their color, placement,
state of cleanliness, etc. Inspect for the follow-
ing conditions:
(1) Overheating, as indicated by discoloration,
blistering, or bulging of the parts or surface of
the container; lea}(age of insulating compounds;
and oxidation of metal contact surfaces.

(2) Placement, by observing that all leads and
cabling are in their original positions.

(8) Cleanliness, by carefully examining all re-
cesses in the units for accumulation of dust,
especially between connecting terminals. Parts,
connections, and joints should be free of dust,
corrosion, and other foreign matter. In tropical
and high-humidity locations, look for fungus
growth and mildew.

(4) Tightness, by testing any connections or
mounting which appears to be loose.

d. Tighten, Clean, and Adjust. These operations
are self-explanatory. Specific procedures to be
followed in performing them are given wherever
necessary throughout part three.

CAUTION: Screws, bolts, and nuts should not
be tightened carelessly. Fittings tightened
beyond the pressure for which they are de-
signed will be damaged or broken.
Whenever a loose connection is tightened, it
should be moistureproofed and fungiproofed
again by applying the varnish with a small
brush. See gection X for details of moisture-
proofing and fungiproofing.
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e. Lubricate. Lubrication refers to the appli-
cation of grease or oil to the bearings of motors
or other rotating shafts. It may also mean the
application of the light oil to door hinges or
other sliding surfaces on the equipment.

75. VACUUM TUBES.

NOTE: Avoid working on the tubes immediately
after shut-down. Severe burns may result {rom
eontaet with the envelopes of hot tubes.

a. Inspect (). (1) Inspect glass and metal tube
envelopes, tube caps, and tube connector clips
for accumulation of dirt and for corrosion.
When tubes with loose plate caps or envelopes
are found, replace the tubes if possible.

(2) Examine the spring clips that make con-
tact with the plate caps of transmitter tubes
for corrosion and for loss of tension with re-
sulting looseness. Also, check the condition of
the wires soldered to the spring clips.

(3) Inspect the firmness of tubes in their sock-
ets. Make the inspection by pressing the tubes
down in the sockets and testing them in that
position not by partially withdrawing the tubes
and jiggling them from side to side. Sidewise
movement of a tube tends to weaken the pins in
the base and unnecessarily spread the contacts
in the socket. It is desirable to inspect the sock-
ets of the tubes at the time the tubes are re-
moved.

(4) When it is necessary to remove a tube from
its socket, especially if it is a high-power tube,
great care must be used. Never jar a warm
tube; the elements may be displaced. Connec-
tions to the plate caps must always be removed.

b. Tighten (T). Tighten all loose connections to
the tube sockets or to the tubes. If the connec-
tions are dirty or corroded, clean them before
tightening.

c. Clean (C). (1) Clean the tubes, but only if
inspection shows cleaning to be necessary.
Tubes operated at high voltage and with ex-
posed plate connections, such as in the trans-
mitter, must be kept free of dirt and dust be-
cause of possible leakage between plate termi-
nals. In contrast, tubes operating at low voltages
and not having exposed plate caps do not re-
quire frequent cleaning.



(2) Remove dust and dirt from the glass or
metal envelopes with a clean lint-free, dry cloth.
If proper care is exercised, the plate caps may
be.cleaned with a piece of #0000 sandpaper.
Wrap the paper around the cap and gently run
the paper along the surface. Excessive pressure
is not needed ; neither is it necessary to grip the
cap tightly. Wipe the caps with a clean dry
cloth.

76. CAPACITORS.

a. Inspect (. (1) Inspect the terminals of
large fixed capacitors for corrosion and loose
connections. Observe the mountings carefully
to discover loose mounting screws or brackets.
Examine the leads for poor insulation, cracks,
and evidences of dry rot. Cut away frayed
strands on the insulation. If the wire is exposed,
wrap it with friction tape. The terminals of the
capacitors should not be cracked or broken.

(2) Inspect the case of each large fixed capaci-
tor thoroughly for leaks, bulges, and discolora-
tion. Whenever an oil-filled capacitor is found
to be leaking oil, remove it and replace it if a
replacement is available. Equipment may op-
erate with a leaking capacitor; however, re-
placement should be made as soon as possible
to avoid break-down.

(3) Inspect the plates of variable capacitors
for dirt, dust, or lint. Examine the movable
set of plates for signs of damage or misalign-
ment that would cause them to touch the fixed
plates during tuning. Rotate the movable plates,
using the panel tuning control, and thus check
for proper operation of the capacitor.

b. Tighten (T). (1) Tighten loose terminals,
mountings, and connections on the capacitor.

(2) Carefully tighten tue retaining nuts on the
insulation bushings, if leakage occurs around
the gasket of oil-filled capacitors. When tighten-
ing a nut, be careful not to break the bushing or
damage the gasket.

c. Clean (C). Clean the case of fixed capacitors,
the insulating bushings, and any connections
that are dirty or corroded. The capacitor cases
and hushings can usually be cleaned with a dry
cloth, but if the deposit of dirt is hard to re-
move, moisten the cloth in a dry-cleaning sol-
vent,

77. RESISTORS.

a. Inspect (). Inspect the coating of the
vitreous-enameled resistors for signs of cracks
and chipping, especially at the ends. Examine
the bodies of all types of resistors for blistering,
discoloration, and other indications of over-
heating and replace them only after the cause
of the overheating has been located and cor-
rected. Inspect leads and all other connections
for corrosion, dirt, dust, looseness, and broken
strands in the connecting wires. Check the se-
curity of all mountings. Do not attempt to move
resistors with pigtail connections, because there
is danger of breaking the connections at the
point where they enter the body of the resistor.
Such defects cannot be repaired.

b. Tighten (T). Tighten resistor connections
and mountings whenever they are found loose.
1f a resistor is allowed to remain loose, vibra-
tion may break the connection or damage the
body.

c. Clean (C). (1) Clean all carbon resistors
with a small brush.

(2) The vitreous-enameled resistors must be
kept clean to avoid leakage between the termi-
nals. They will ordinarily be wiped with a dry
cloth. However, if the dirt deposit is unusually
hard to remove, use a dry-cleaning solvent.

(8) Resistors with discolored bodies cannot be
cleaned. Discoloration indicates that there has
heen overloading and overheating at some time
prior to the inspection. The discoloration is
probably due to circuit trouble which requires
analysis and correction. Trouble-shooting pro-
cedures are described in part five.

NOTE: When fungiproofed resistors are heated,
a harmless brown stain may appear.

78. SWITCHES.

a. Inspect (). (1) Inspect the mechanical ac-
tion of each switch and, while so doing, look for
signs of dirt or corrosion on all exposed ele-
ments. In some cases, it will be necessary to
examine the elements of the switch visually; in
others, the action of the switch is checked by
flipping the control knob or toggle, or by press-
ing the switch button and noting the freedom
of the movement and the amount of spring ten-
sion.
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(2) Examine the ganged switches to see if the
contacts are clean. The inspection is visual. Do
not pry the leaves of the switch apart. The rotary
members should make good contact with the sta-
tionary members, and as the former slides into
the latter, a spreading of the stationary contact
leaves should be noticeable. The switch action
should be free. The wiping action of the contacts
usually removes any dirt at the point of contact.

b. Tighten (T). Tighten the mounting nuts on
all switches. Loose mounting nuts cause unnec-
essary strain on switch wiring when the switch
1s rotated.

¢. Clean (C). The exterior surfaces of switches
are cleaned with a stiff brush moistened with
dry-cleaning solvent.

d. Adjust (A). Stationary contacts of rotary
switches should be adjusted only if poor or no
contact is indicated. Adjustment should be done
carefully until a noticeable spreading of the
stationary contact occurs when it is engaged by
a rotary contact. Use long-nose pliers for this
adjustment.

e. Lubricate {L). If necessary, lubricate the

wiping contacts with a light oil.

79. RELAYS.

Relays are considered normal if the exterior
is free from dirt or dust; the contacts are not
burned, pitted, or corroded; the contacts are
parallel and correctly spaced; the moving parts
travel freely and function in a satisfactory man-
ner; the connections to the relay are tight; the
wire insulation is not frayed or torn; the relay
assembly is securely mounted; and the field coil
shows no signs of overheating.

a. Inspect (). (1) Inspect the relay to detect

defects. The contacts may be examined with the
aid of a flashlight and mirror.
(2) Check the mechanical action of the relays
to make certain that when the moving and sta-
tionary contacts come together they make posi-
tive contact and are directly in line with each
other.

b. Tighten (T). Tighten all loose connections

and mounting screws, but do not apply enough
force to damage the screw or to break the parts

1t holds.
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¢. Clean (C). (1) RELAY EXTERIOR. Brush
the exterior of the relay with a soft brush. If
it is very dirty, clean it with a brush dipped in
dry-cleaning solvent. If loose connections are
found, they should be tightened. If they are dirty
or corroded, remove, clean, and replace them
carefully.

(2) RELAY CONTACTS. Contacts are cleaned
by drawing a strip of thin clean cloth or paper
between them while holding them together. In
some cases, it may be necessary to moisten the
cloth with dry-cleaning solvent. Use a dry cloth
or paper strip for polishing. Corroded, burned,
or pitted contacts must be cleaned with a point
file, burnishing tool, or crocus cloth.

d. Adjust (A). Adjust carefully all relay con-
tacts, if necessary, so that a definite make and
break occurs when the armature is moved by
hand. Poor contact in the make position causes
arcing and erratic operation and insuflicient
travel in the break position causes arcing that
may permanently damage the contacts. Use
long-nose pliers and bend contacts at the point
nearest the mounting screws so that contact will
not be out of parallel after adjustment.

80. BLOWER.

a. Feel {F). The transmitter blower should
have the feel operation performed as soon as
possible after shut-down so that overheated
bearings can be detected.

b. Inspect (l). Check the rotation of the vane
to see that it turns freely by hand. Inspect mo-
tor connections for loose or frayed wires.

c. Tighten (T). Tighten all assembly and mount-
ing screws on blower.
d. Clean (C). Remove all accumulated dust and

foreign matter from blower openings. Use a
stiff brush for this purpose.

81. POTENTIOMETERS.

a. Inspect {I). (1) Inspect the mechanical con-
dition of the potentiometers. The moving arm
should be keyed tightly to the shaft, and the
shaft should turn easily in the bushing.

(2) Inspect the assembly and mounting screws,
setserews, and mounting nuts.

(3) Examine the insulating body of the po-



tentiometer for dust, dirt, eracks, and chipped
places.

(4) Examine all metallic parts for dust, dirt,
and corrosion.

b. Tighten (T). Tighten loose assembly or

mounting screws and mounting nuts.

c. Clean (C). Clean the body of the potentiome-
ter and the connections whenever they are found
in a dirty or corroded condition.

82. CORDS AND CABLES.

The cables can be regarded as the life lines
of the equipment. The condition of the cabling
must be closely observed. Equipment operated
in all kinds of weather and moved on all kinds
of roads subjects cabling to a great deal of pun-
ishment.

a. Inspect (I). Inspect the cables for cracked
or deteriorated insulation, fraved or cut insu-
lation at the connecting and supporting points,
and improper placement which places the cables
or connections under strain. Also watch for
kinks and improper supports.

b. Tighten (T). Tighten loose cable clamps,
coupling rings, cable connections, and strain re-
liefs.

c. Clean (C). Clean connections on cables when
they are dirty or corroded. Corroded connectors
are cleaned with #0000 sandpaper. It is im-
portant that the entire surface of the connector
be cleaned. No attempt should be made to re-
move individual prongs from cable plugs.

83. METERS.

Meters are extremely delicate instruments
and must be handled very carefully. They re-
quire very little maintenance. They are pre-
cision instruments and ordinarily cannot be re-
paired in the field.

a. Inspect (). Inspect the leads and connec-
tions to the meters. Look for loose, dirty, and
corroded connections. Look for cracked or
broken cover glasses. Since the movement of a
meter is extremely delicate, its accuracy will be
seriously affected if the glass is broken and dirt
and water filter through.

b. Tighten (T). Tighten all connections found
loose. Any loose meter wires should be inspected

for dirt or corrosion before they are tightened.
The tightening of meter connections requires a
special technigue because careless handling can
easily crack the meter case.

c. Clean (C). Meter cases can usually be
cleaned with a dry cloth. If cleaning is difficult,
the cloth should be dampened with a dry-clean-
g solvent. Dirty connections may be cleaned
with a small brush dipped in dry-cleaning sol-
vent or with a small piece of cloth dipped in the
solvent.

d. Adjust (A). Normally, meters in transmit-
ters and receivers should indicate zero when
the equipment is turned off. Before deciding
whether a meter needs readjusting, tap the
meter case lightly with the tip of the finger.
This helps the needle to overcome the slight
friction which sometimes exists at the bearings
and prevents an otherwise normal unit from
coming to rest at zero. If adjustment is needed,
insert the tip of a very thin serewdriver in the
slotted screw head located below the meter glass
and slowly turn the adjusting screw until the
pointer is at zero. Lightly tap the meter case
again and view the meter face and pointer full
on and not from either side. Avoid turning the
screw too far, because the needle may be bent
or* the hairspring damaged.

84. CABINETS, CHASSIS, AND MOUNTINGS.

a. Inspect (). Inspect the outside and inside of
cach cabinet thoroughly, paying strict atten-
tion to every detail. Check the ventilator mount-
ings, the panel serews, and the zero settings of
the meters (par. 83). xamine the pilot-light
covers for eracks and breaks. Inspect the panels
for loose knobs, switches, and jacks. Examine
air filters for dirt.

b. Clean (C), Clean each cabinet, outside and
in, with a clean dry cloth. Use dry compressed
air to blow out all accumulated dirt and dust.
If air filters cannot be cleaned with compressed
air, replace them with clean filters. Repaint any
surface that is found scratched, rusted, or
chipped.

c. Tighten (T). Tighten all mounting bolts,

panel screws, plugs, and control knobs found
loose.
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85. PILOT LIGHTS.

Pilot lights are used to indicate when power
has been applied to a circuit. They are easily
removed and replaced.

a. Inspect (l). Inspect the pilot-light as-
semblies for loose lamps, loose mounting screws,
and loose, dirty, or corroded connections.

b. Tighten (T). (1) Tighten loose mounting
screws and resolder any loose connections. If
the connections are dirty or corroded, they
should he cleaned before soldering.

(2) Loose lamps should be screwed tightly into
the sockets.

86. JACKS AND PLUGS.

a. Jacks. Jacks require very little attention at
infrequent intervals. Occasionally, it is neces-
sary to tighten the mounting nut, clean the con-
tacts, or increase the spring tension. Remove
dirt with a brush and dry-cleaning solvent. Re-
move corrosion with a piece of crocus cloth
followed by a clean cloth. Increase spring ten-
sion when necessary. Try the action of the jack
after each adjustment. Be careful to keep all
soldered connections intact.

b. Plugs.

(1) INSPECT (I). Inspect all handset, head-
set, and mike plugs for loose connections with
the cover removed. Observe that strain cords
are in order so that no stress is placed on the
connections whenever the plug is pulled out.

(2) TIGHTEN (T). Tighten all plug connec-
tions as frequently as necessary.

(3) CLEAN (C). Clean the contact portions
of all plugs whenever they show signs of cor-
rosion or oxidation. Fine sandpaper or crocus
eloth may be used for this purpose.

87. HANDSETS AND SWITCH BOXES.

These items of equipment are essential to
operation, hence the operator must give them
the same care as the actual communication
equipment.

a. Inspect (I). Inspect all external surfaces for
dirt and corrosion. See that all cable connec-
tions are tight and that plugs and jacks fit to-
gether properly. Inspect the switches for proper
operation.

b. Clean (C). Clean all items of equipment in
accordance with the instructions outlined pre-
viously for relays, cords, jacks, ete.

SECTION VII. ITEMIZED PREVENTIVE MAINTENANCE

88. INTRODUCTION.

For ease and efficiency of performance, pre-
ventive maintenance will be broken down into
operations that can be performed at different
time intervals. In this section the preventive
maintenance work to be performed on the radio
set at specified time intervals is broken down
into units of work called items. The general
techniques involved and the application of the
FITCAL operations in performing preventive
maintenance on individual parts are discussed
in section VI. All work is to be performed with
the power removed from the equipment.

89. COMMON MATERIALS NEEDED.

The following materials, most of which are
included in Tool Equipment TE-48 or TE-113,
will be needed in performing preventive mainte-
nance:
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Common hand tools.

Clean cloth.

#0000 sandpaper.

Crocus cloth.

Point file or relay hurnishing tool.

Solvent, Dry-cleaning, Federal Specification
P-S-661a.

NOTE: Gasoline will not be used as a cleaning
fluid for any purpose. Solvent, Dry-cleaning.
Federal Specification P-S-6614a, is available, as
a cleaning Auid, through established supply
channels. Oil, Fuel, Diesel, U. S. Army Speci-
fication 2-102B, may be used for cleaning pur-
poses when dry-cleaning solvent is not at hand.
Carbon tetrachloride, or fire-extinguishing
liquid (carbon tetvachloride base) will be used,
if necessary, only on contact parts of electronic
equipment.



90. SPECIFIC PREVENTIVE MAINTENANCE.

The location of parts requiring preventive
maintenance is shown in fligures 58 through 65.

ITEM 1, EXTERIOR OIF RADIO SETS.
OPERATIONS.

I'TC Cabinets.

I'TC Jacks.

[T Control knobs.
ITC Pilot lamps.
IC Meters.

ITCAL Switches.
ITEM 2, ANTENNAS.
OPERATIONS.

I Mast sections.

iIT Stakes.

ITA Guy wires.

[A Mast bhase.

ITEM 3, CORDS AND CABLES.
OPIERATIONS.
1C Cords.
ITC Connectors.

ITEM 4, HANDSIET.

OPERATIONS.
ITCA Handset,

ITEM 5, CABINETS OF COMPONEN'TS.

OPERATIONS.
ITC Transmitter and receiver cabi-
nets.

ITEM 6, RADIO RECELVER R-48/TRC-8
(XC-3)

PRELIMINARY STEPS. Remove receiver
from case. Remove shield cover from
r-f unit.

OPERATIONS.
ITCA Tubes and sockets.
ITC Capacitors.
ITC Resistors.

ITCAL Switches.

ITCA Meter.

ITCA Relay.

ITC Potentiometers.
ITCA Jacks.

ITEM 7, RADIO TRANSMITTER
T-30/TRC-8 (XC-3).

PRELIMINARY STEP. Remove transmit-
ter and power pack from cases.

OPLERATIONS.

ITCA Tubes, tube clamps, and sock-
ets.

ITC Capacitors.

ITC Resistors.

ITCAL Switches and attenuator.

ITCA DMeter.

ITCA Relay.

I'TC Potentiometers.

ITCA Jacks.

FITCA Blower.,

ITIEM 8, TEST OSCILLATOR
TS-237/TRC-8 (XC-3).

OPERATIONS.
ITCA Tube and socket.
I Crystar and socket.
ITC Capacitors.
ITC Resistors.

ITC Cords and connectors.

ITEM 9, CONTROL BOX C-21A/TRC-1.
OPERATIONS.
ITCA Plugs and jacks.
1C Cords.
I Switches.

ITIEM 10, TUNING CONTROLS.
OPERATIONS.

ITCAL Tuning controls of transmit-
ter and receiver.
ITEM 11, POWER UNIT PE-75-( ).
OPERATIONS.
ITCAL Power units. See TM 11-900

series.

91. PREVENTIVE MAINTENANCE CHECK LIST.

a. The following check list is a summary of
the preventive maintenance operations to be
performed. Time intervals shown on the check
list may be reduced at any time by the local
commander. For best performance of the equip-
ment, perform operations at least as frequently
as called for in the check list. The echelon col-
umn indicates which operations are first echelon
maintenance and which operations are second
echelon maintenance.
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b. The senipr operator with each set is re-
sponsible for the first echelon maintenance. This
comprises the following :

(1) Keep all parts of the set and associated
equipment clean.

(2) Keep all external wires and plugs bright
and tight.

(8) Check antenna for loose joints and connec-
tions.

(4) Check ground connections.

(5) Replace burned-out fuses and tubes, and
maintain a supply of spares.

(6) Keep all external screws, bolts, snap fast-
eners, and snubbers tight.

(7) Report immediately any failure or abnor-
mal operation of the set.

(8) Obtain replacements for any defective unit.

Preventive Maintenance Check List

(9) See that spare antenna sections, micro-
phones, and authorized spare parts are on hand
and properly stowed.

c. Operators will make no repairs requiring
soldering connections nor vrepair any parts
which cannot be reached by removing covers or
panels held only by snap fasteners or thumb
screws. No adjustments are made to trimmer or
variable capacitors, permeability tuned induc-
tors, or to adjustable or variable resistors. Sec-
ond echelon repairs within the limitations of
tools available may be performed under emerg-
ency conditions by qualified chief operators in
order to keep their sets working.

d. Operations are indicated by the letters of
the ‘word FITCAL. For example, if the letters
ITCA appear in the “Operations” column, the
item to be treated must be inspected (1), tight-
ened (T), cleaned (C), and adjusted (A).

Item
No. Operations Item When performed
Echelon
Before | After
opera- | opera- | Daily | Weekly |Monthly
tion tion
1 ITC Exterior of radio sets. % X 1st
2 ITC Antennas. X X Ist
3 1TC Cords and cables. X X 1st
N ITCA Handset. X X 1st
5 ITC Cabinets of components. X Ist
6 ITCA Radio Receiver R-48/TRC-8 (XC-3). % X 2d
7 ITCAL Radio Transmitter T-30/TRC-8 (XC-3). X X 2d
8 1TC Test Oscillator TS-237/TRC-8 (XC-3). X X 2d
9 ITCA Control Box C-21A/TRC-1. X X 1st
10 ITCAL Tuning controls. X X 2d
11 ITCAL Power Unit PE-75-( ). X X X 1st
NOTE: Meter readings on transmitter and receiver should be logged daily to furnish an indication of minor faults before
an actual break-down occurs.

F 1 0
Feel Inspect Tighten
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Figure 58. Radio Transmitter T-30/TRC-8 {XC-3),
typical preventive maintenance, top panel removed.

17



78

x TUBE
e .& SOCKETS J

Figure 59. Radio Transmitter T-30/TRC-8 (XC-3),

typical preventive maintenance, left side panel removed.

TCi9306]



METER

RESISTORS 7|

. _--#4\;.\\‘?.. i

TUuBE
SOCKETS B

f o ’.)
MOUNTINGS H‘

e

| TLI9307

Figure 60. Radio Transmitter T-30/TRC-8 (XC-3),
typical preventive maintenance, right side
panel removed.
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Figure 61. Radio Transmitter T-30/TRC-8 (XC-3),
typical preventive maintenance, bottom
panel removed.
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Figure 62. Power Pack PP-115/TRC-8 (XC-3), typical
preventive maintenance, bottom view.
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preventive maintenance, front and top view.
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Figure 65. Radio Receiv

¢r R-48/TRC-8 (XC-3), typical

preventive maintenance,

bottom view.
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SECTION ViIil. LUBRICATION

92. LUBRICATION.

There is no lubrication order furnished with this equipment. No lubrication is required for the
blower motor. For lubrication of Power Unit PE-75-( ), see the TM 11-900- series.

SECTION IX. SPECIAL TOOLS

HARDWOOD DOWEL 1/2" DIAM.

NO.10 WIRE 36"LONG
ARMY AIR CORPS SPEC 95-27074

e
b,
pe.

7T

4+~ TAPE COVERED WITH
2 LAYERS OF FRIGTION TAPE

TLIT743

Figure 66. Shorting stick.

93. SHORTING STICK.

a. General. When the power is shut off on
most radio equipment, the capacitors will nor-
mally discharge through bleeder resistors or

the voltage divider to ground. Occasionally, a
failure occurs in a bleeder or voltage divider
network, and the capacitors remain charged.
If contact is made to a charged capacitor with
any part of the human body, severe burns may
result. Therefore, as a precautionary measure,
discharge capacitors before performing any pre-
ventive maintenance or trouble shooting.

b. Manufacture of Shorting Stick. Obtain a
hardwood dowel, % inch in diameter and 15
inches long. Drill a 14-inch hole in the end of
the dowel, extending 2 inches from the end (fig.
66). Press fit a piece of copper or brass bus
wire into the hole, leaving approximately 1 inch
of bus wire extending beyond the limits of the
dowel. Solder one end of a 36-inch length of flexi-
ble, stranded No. 10 Wire, Air Corps Specifica-
tion 95-27074 (or equal) to the bus wire, as close
to the dowel as possible. Attach a battery clamp
No. 21A to the other end of the flexible wire.
Apply several layers of friction tape over the
soldered connection of the flexible wire and the
bus wire, leaving approximately % inch of the
bus wire extended untaped. Continue the tape
from the soldered connection down over the
dowel and the insulated wire, firmly attaching
the wire to the dowel for a distance of 2 inches
from the soldered joint. Apply two layers of
rubber tape and two layers of friction tape to
the opposite end of the dowel, extending the
tape upward 6 inches to form an insulated
handle for the shorting stick.

c. Use of Shorting Stick. Connect the battery
clamp to any known chassis ground that may
be conveniently located near the capacitor to
be discharged. Holding the shorting stick by the
insulated handle, touch the exposed bus wire
to the capacitor terminals.
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SECTION X. MOISTUREPROOFING AND FUNGIPROOFING

94. GENERAL.

When operated in tropical areas where tem-
perature and relative humidity are extremely
high, Signal Corps equipment requires special
attention. These are some of the problems met:

a. Resistors, capacitors, coil, chokes, trans-
former windings, etc., fail because of the effects
of fungus growth and excessive moisture.

b. Electrolytic action, often visible in the
form of corrosion, takes place in resistors, coils,
chokes, transformer windings, ete., causing even-
tual break-down.

¢. Hook-up wire insulation and cable insula-
tion break down. Fungus growth accelerates de-
terioration.

d. Moisture forms electrical leakage paths on
terminal boards and insulating strips, causing
flash-overs.

95. TREATMENT.

A moistureproofing and fungiproofing treat-
ment has been devised which, if properly ap-
plied, provides a reasonable degree of protection
against fungus growth, insects, corrosion, salt
spray, and moisture. The treatment involves the
use of a moisture- and fungi-resistant varnish
applied with a spray gun or brush. Refer to TB
SIG 13, Moistureproofing and Fungiproofing Sig-
nal Corps Equipment, for a detailed description
of the varnish-spray method of moistureproofing
and fungiproofing and the supplies and equip-
ment required in this treatment.

CAUTION: Varnish spray may have poison-
ous effects if inhaled. To avoid inhaling
spray, use respirator if available; other-
wise, fasten cheesecloth or other cloth mate-
rial over nose and mouth. Never spray var-
nish or lacquer near an open flame. Do not
smoke in a room where varnish or lacquer

Figure 67. Radio Transmitter T-30/TRC-8 (XC-3),

masking details, left side view.
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is being sprayed. The spray may be highly
explosive.

96. RADIO TRANSMITTER T-30 /TRC-8 (XC-3).

a. Preparation. Make all repairs and adjust-
ments necessary for proper operation of the
equipment.

b. Disassembly.
(1) Remove unit from chest.
(2) Remove side, top, and bottom plates, ex-
posing components.
(3) Remove modulator, oscillator, and tripler
tubes (fig. 46).

NOTE: When replacing tubes, return them to
proper socket.

c. Cleaning. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.
Clean all 0il and grease from surfaces to be var-
nished.

d. Masking.
(1) Mask connector plug (item 1, fig. 67).
(2) Mask meter switch (item 1, fig. 68).

e. Drying. Place equipment in oven un'der heat
lamps and dry for 2 or 3 hours at 160° F.

f. Varnishing.
(1) Apply three coats of moistureproofing and
fungiproofing varnish (Lacquer, Fungus-resis-
tant, Spec No. 71-2202 (Stock No. 6G1005.3),

'or equal). Allow each coat to air-dry for 15 or

20 minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied imme-
diately, moisture condenses on the equipment.
Varnish applied over the moisture peels off
readily after the varnish has dried.

(3) Spray varnish on equipment. Do not spray
varnish into oscillator, modulator, and tripler
compartments. Brush coat all wires and com-
ponents.

§ 7119337

Figure 68. Radio Transmitter T-30/TRC-8 (XC-3),
masking details, right side view.
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g. Reassembly.
(1) Remove all masking tape, being careful not
to peel varnish from nearby areas.
(2) Reassemble the set and test its operation.

h. Marking. Mark the letters MFP and the
date of treatment near the nameplate.
EXAMPLE: MFP—S8 Dec 44.

97. POWER PACK PP-115/TRC-8 (XC-3).

a. Preparation. Make all repairs and adjust-
ments necessary for proper operation of the
equipment.

b. Disassembly.
(1) Remove unit from chest.
(2) Remove rectifier tubes.

c. Cleaning. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.
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Clean all oil and grease from surfaces to be
varnished.

d. Masking.
(1) Mask microphone and headset jacks (item
1, fig. 69).
(2) Mask relay (item 1, fig. 70).
(3) Mask TYPE OF OPERATION switch (item
2, fig. 70).
(4) Mask sockets of rectifier tubes.

e. Drying. Place equipment in oven under heat
lamps and dry for 2 or 3 hours at 160° F.

f. Varnishing.
(1) Apply three coats of moistureproofing and
fungiproofing varnish (Lacquer, Fungus-resis-
tant, Spec No. 71-2202 (Stock No. 6G1005.3),
or equal). Allow each coat to air-dry for 15 or
20 minutes before applying the next coat.
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Figure 69. Power Supply PP-115/TRC-8 (XC-3),
masking details, bottom view.
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(2) Apply varnish immediately after the equip-
ment is dried. If the varnish is not applied im-
mediately, moisture condenses on the equipment.
Varnish applied over the moisture peels off
readily after the varnish has dried.

(3) The spray method of varnishing is used.

d. Reassembly.
(1) Remove all masking tape, being careful not
to peel varnish from nearby areas.
(2) Reassemble the set and test its operation.

h. Marking. Mark the letters MFP and the
date of treatment near the nameplate.
EXAMPLE : MFP-—8 Dec 44.

98. RADIO RECEIVER R-48 /TRC-8 (XC-3).

a. Preparation. Make all repairs and adjust-
ments necessary for proper operation of the
equipment.

b. Disassembly.
(1) Remove unit from chest.
(2) Remove bottom cover.
(3) Remove shield covering mixer, oscillator,
and r-f section (fig. 45).
(4) Remove rectifier and voltage regulator tubes
(fig. 45).
(5) Remove cover of loudspeaker.

"c. Cleaning. Clean all dirt, dust, rust, and
fungus from the equipment to be processed. Clean
all oil and grease from surfaces to be varnished.

d: Masking.
(1) Cover and mask mechanical drive (item 1,
fig. 71).
(2) Cover and mask meter switch (item 2, fig.
71). ;
(3) Mask TUNE TEST switch (item 3, fig. 71).
(4) Mask jacks (item 4, fig. 71).

il et SR R L o e s
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Figure 70. Power Supply PP-115/TRC-8 (XC-3),
masking details, top view.
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(5) Mask ceramic trimmer (item 5, fig. 71).

(6) Mask opening through chassis to prevent
varnish from flowing on relay controls (item 6,
fig. 71).

(7) Mask rectifier and voltage regulator tube
sockets (on top side of chassis).

e. Drying. Place equipment in oven under heat
lamps and dry for 2 or 3 hours at 160° F.

f. Varnishing.

(1) Apply three coats of moistureproofing and
fungiproofing varnish (Lacquer, Fungus-resis-
tant, Spec No. 71-2202 (Stock No. 6G1005.3), or
equal). Allow each coat to air-dry for 15 or 20
minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied immedi-
ately, moisture condenses on the equipment.
Varnish applied over the moisture peels off
readily after the varnish has dried.

(3) Spray all components except the loudspeak-

er cone. Use the brush method on the latter.
g- Reassembly.

(1) Remove all masking tape, being careful not

to peel varnish from nearby areas.

(2) Reassemble the set and test ils operation.
h. Marking. Mark the letters MEFP and the

date of treatment near the nameplate.
EXAMPLE : MFP—Z8 Dec 44.

99. TEST OSCILLATOR TS-237 /TRC-8 (XC-3).

a. Preparation. Make all repairs and adjust-
ments necessary for proper operation of the
equipment.

b. Disassembly. Remove four screws holding
top cover to box and remove test unit.

c. Cleaning. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.
Clean all oil and grease from surfaces to be
varnished.
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Figure 71. Radio Receiver B-48/TRC-8 (XC-3), masking
details, botiom view.
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Figure 72. Test Oscillator TS-237/TRC-8 (XC-3),
masking details.

d. Masking. Mask ceramic trimmer (item 1,
fig. 72).

e. Drying. Place equipment in oven under heat
lamps and dry for 2 or 8 hours at 160° F.

f. Varnishing.

(1) Apply three coats of moistureproofing and
fungiproofing varnish (Lacquer, Fungus-resis-
tant, Spec No. 71-2202 (Stock No. 6G1005.3), or
equal. Allow each coat to air-dry for 15 or 20
minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied immedi-
ately, moisture condenses on the equipment. Var-

nish applied over the moisture peels off readily
after the varnish has dried.

(3) Spray all components except crystal. Treat
crystal by dipping into varnish, up to but not
on pins.

g. Reassembly.
(1) Remove all masking tape, being careful not
to peel varnish from nearby areas.
(2) Reassemble the test oscillator and test its
operation.

h. Marking. Mark the letters MFP and the
date of treatment near the nameplate.
EXAMPLE: MFP—8 Dec 44.

100. CONTROL BOX C-21A/TRC-1.

a. Preparation. Make ¢1l repairs and adjust-
ments necessary for :'roper operation of the
equipment.

b. Disassembly.

(1) Remove bottom cover plate by loosening
screws holding cover to side of chassis.

(2) Unscrew bakelite molding on Plugs PL-55
and PL-68 and push molding back approximately
4 inches from end of plug .

c. Cleaning. Clean all dirt, dust, rust, and
fungus from the equipment to be processed.

TLI4547 &

Figure 78. Control Box C-21A/TRC-1, masking details.
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Clean all oil and grease from surfaces to be
varnished.

d. Masking.
(1) Mask contacts of microphone headset jacks
(item A, fig. 73).
(2) Mask sleeve and tips of Plugs PL-55 and
PL-68 (item B, fig. 73).

e. Drying. Place equipment in oven under heat
lamps and dry for 2 or 3 hours at 160° F.

f. Varnishing.

(1) Apply three coats of moistureproofing and
fungiproofing varnish (Lacquer, Fungus-resis-
tant, Spec No. 71-2202 (Stock No. 6G1005.3), or
equal). Allow each coat to air-dry for 15 or 20
minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied immedi-
ately, moisture condenses on the equipment. Var-

o1

nish applied over the moisture peels ofl readily
after the varnish has dried.
(3) Use the spray method of varnishing.

g. Reassembly.
(1) Remove all masking tape, being caveful not
to peel varnish from nearby areas.
{2) Reassemble the control box and test its op-
eration.

h. Marking. Mark the letters MEDP and the
date of treatment near the nameplate.
EXAMPLE: MFP—S8 Dec 44.

101. MOISTUREPROOFING AND FUNGIPROOFING
AFTER REPAIRS.

If, during rvepair, the coating of protective
varnish has been punctured or broken, and if
complete treatment is not needed to reseal the
equipment, apply a brush coat to the affected
part. Be sure the break is completely sealed.



PART FOUR

AUXILIARY EQUIPMENT

SECTION XI. REMOTE CONTROL EQUIPMENT AN/TRC-2, TELEPHONE
TERMINAL CF-1-(*) (CARRIER), AND TELEGRAPH TERMINAL CF-2-(*) (CARRIER)

102. REMOTE CONTROL EQUIPMENT AN /TRA-2.

Remote control of Radio Set AN/TRC-8 (XC-
8) is provided when the radio set is used in con-
junction with Remote Control Equipment
AN/TRA-2 (fig. 74). A detailed discussion of
the operation of this auxiliary equipment is

operation of Remote Control Equipment
AN/TRA-2 with Radio Set AN/TRC-1. Minor
changes in installation and operation are neces-
sary when used with Radio Set AN/TRC-8
(XC-3). The equipment is used with Radio Set
AN/TRC-8 in three basic applications: radio
remote control, two-wire; radio remote control,

found in TM 11-2621. The manual describes the  four-wire; and automatic relay operation. Ra-
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Figures 74. Remote Control Equipment AN/TRA-2.



dio remote control, two-wire and four-wire are
used with a terminal station. Automatic relay
operation is used at a relay station. Before the
equipment can be put into operation, the setting
of the controls on the receiver-transmitter and
remote control equipment must be adjusted as
follows.

a. Radio Remote Control, Two-wire.
(1) Connect the equipment as shown in figure
49,
(2) Set LINE SWITCH of Remote Control
Unit C-112/TRA-2 to the TWO- WIRE position.
(3) Adjust the controls of the transmitter and
receiver in the manner described in paragraph
62.
(4) Set TYPE OF OPERATION switch to po-
sition 1.
(5) Adjust the receiver controls for squelch op-
eration in the manner described in paragraph 63.
(6) Adjust AUDIO GAIN until the received sig-
nal is of sufficient volume at Remote Control Unit
C-112/TRA-2.
The HEADSET VOLUME control is at the
MED. position.
(7) While the operator at Remote Control Unit
C-112/TRA-2 speaks into his microphone, ad-
just the MODULATION ADJ. at the terminal
transmitter so that the meter reads 1.0 on voice
peaks. Proceed with system line-up as deseribed
in paragraph 67, except that the voice modu-
lation originates at Remote Control TUnit
C-112/TRA-2.

b. Radioc Remote Control, Four-wire.
(1) Connect as shown in figure 50.
(2) Set LINE SWITCH of Remote Control
Unit C-112/TRA-2 to FOUR WIRE position.
(3) Adjust the controls of the transmitter and
receiver in the manner described in paragraph
62.
(4) Set TYPE OF OPERATION switch to po-
sition 1.
(5) Adjust the receiver for squelch operation
in the manner described in paragraph 63.
(6) Adjust AUDIO GAIN until the received sig-
nal is of sufficient volume at Remote Control
Unit C-112/TRA-2.
(7) Adjust the MODULATION ADJ. control as
for radio remote control, two-wire.

c. Automatic Relay Operation.

(1) Connect the equipment as shown in figure
51.
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(2) Set LINE SWITCH of Remote Control
Unit C-112/TRA-2 to TWO WIRE position,
(3) Adjust the controls of the receiver and
transmitter as described in paragraph 62.

(4) Set TYPE OIF OPERATION switch to po-
sition 2.

(5) Set SQUELCH switeh to ON position and
adjust SQUELCH ADJ. in the manner de-
seribed in paragraph 63.

(6) Adjust AUDIO GAIN as described in para-
graph 67. :

103. TELEPHONE TERMINAL CF-1-(*) (CARRIER).

This telephone terminal provides four chan-
nels of communication which are fed to the
radio terminal station over a single spiral-four
cable. The radio terminal station transmits
these four messages over a single radio car-
rier towards another radio terminal station, the
output of which is then fed to a second tele-
phone terminal whose output is the original four
messages. Ifurther information regarding the
telephone terminal is available in TM 11-341.

104. TELEGRAPH TERMINAL CF-2-(*) (CARRIER).

The telegraph terminal provides four tele-
graph channels of communication when con-
nected to any one channel of Telephone Ter-
minal CF-1-(*) (Carrier). The four telegraph
channels may terminate in teleprinters or tele-
typewriters. Telegraph Terminal CF-2-A (Car-
rier) is similar to and performs the same func-
tions as Telegraph Terminal CF-2-B (Carrier).
Telegraph Terminal CF-2-A (Carrier) is mech-
anically constructed as two components or bays
whereas Telegraph Terminal CF-2-B (Carrier)
is constructed as one unit. Refer to TM 11-355
and TM 11-355B for further information.

105. REFERENCES.

TFor information on the auxiliary equipment
discussed herein, consult the following publica-
tions:

a. TM 11-341, Telegraph Terminal CF-1-A
(Carrier) and Repeater CI*-3-A (Carrier).

b. TM 11-342, Ringing
100-T1, EE-100-A (Voice Frequency)
EE-101-A (Voice I'requency) .

Equipment EE-
and



c. TM 11-354, Telegraph Printer Sets (Tele-
typewriter) EE-97 and EE-98, Teletypewriter
Sets EE-97-A, EE-98-A, and EE-102.

d. TM 11-355, Telegraph Terminal CF-2-A
(Carrier).

e. TM 11-355B, Telegraph Terminal CF-2-B
(Carrier).

TO1267 O 46 N

f. TM 11-358, Telegraph Central Office Set

TC-3.
g. TM 11-369, Spiral-Four Cable.

h. TM 11-2201, Reperforator Teletypewriter

Sets TC-16 and TC-17.

i. TM 11-2621, Remote Control Equipment

AN/TRA-2.



PART FIVE

REPAIR INSTRUCTIONS

NOTE: Failure or unsatisfactory performance of equipment used by Army Ground Forces and Army
Service Forces will be reported on W.D., A.G.O. Form No. 468 (Unsatisfactory Equipment Re-
port); by Army Air Forces, on Army Air Forces Form No. 54 lunsatisfactory report). )f either
form is not available, prepare the data according to the sample form reproduced in figure 134.

SECTION XIil. SYSTEM FUNCTIONING

106.. GENERAL.

a. Radio Set AN/TRC-8 (X(-3), Radio Ter-
minal Set AN/TRC-11 (XC-3), and Radio Relay
Set AN/TRC-12 (X(C-3) are designed to pro-
vide point-to-point radio communication circuits
over relatively short distances (about 25 miles).
Th.e range 1s extended 100 miles or more by
using automatic relay stations spaced at inter-
vals of approximately 25 miles (fig. 5).

'b. The equipment has been designed with a
high-fidelity audio-frequency characteristic to
pfermit the radio relaying of multichannel car-
rier telephone circuits, such as those developed
for use with the spiral-four cable. In this system,
four conversations can be held at the same'time.
The four channels occupy an audio-frequency
spect.rum of 200 to 11,600 cycles. Channel 1, oc-
cupying the frequency range of 200 to 2,800
cycles, is a normal telephone circuit. The three
remaining channels occupy the frequencies be-
tween 3,000 and 11,600 cycles and are single side-
band, suppressed-carrier circuits. (Refer to TM
11-341, T™M 11-335, TM 11-355B, and TM 11-342
for complete information on Telephone Terminal
CF-1-A (Carrier), Telegraph Terminal CF-2-A
(Carrier), Telegraph Terminal CF-2-B (Car-
rier), and Ringing Equipment EE-101-A, re-
Spectively.) These four channels are simultane-
ously applied to the transmitter as though they
were a single audio signal. This audio signal is
then transmitted over the radio circuits on a
single radio channel. At the distant end the out-
p}xt signal of the receiver is fed to another car-
rier telephone terminal, over spiral-four cable,
where the signal is separated into the original
four channels.
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c¢. The transmission over channel 1 of this
system is normally used only for purposes of ser-
vieing and chezking the system. Signals on chan-
nels 2, 3, and 4, are not intelligible to any party,
friendly or hostile, unless they have special re-
ceiving equipment similar to Telephone Termi-
nal CF-1-(*) (Carrier). It must be assumed
that the enemy has the special equipment. There-
fore, the security of the communication circuit
is limited and no secrecy is assured on any chan-
nel.

d. At a relay station, the signals from the
distant transmitter are received, amplified,
demodulated, and applied to the audio-fre-
quency input of another transmitier which
relays the same multichannel a-f signals to a
further station without change other than the
use of a different radio frequency. At the radio
terminal stations or at the radio relay stations,
only channel 1 can be monitored by the op-
erators. In cases where only one audio channel
is in use and no carrier telephone circuits are
applied, the full modulation capabilities of the
radio equipment may be concentrated on the sin-
gle speech channel with an attendant increase in
signal strength.

e. Under certain conditions it is desirable
to have the transmitters off the air except
when actually transmitting intelligence. To
make this possible, all equipment is so de-
signed that, when desired, the relay stations
may be squelch-operated. In this type of opera-
tion, a signal picked up by a receiver automati-
cally turns on the associated transmitter which
relays the signal to the next station. When
there is no received signal, the transmitter is
automatically turned off to stand by for the next



message. In all modes of operation the operator
at any terminal or relay station can plug in and
talk to other stations on the circuit on channel 1
without interfering with the other three chan-
nels.

107. MULTICHANNEL RADIO-RELAY SYSTEM.

a. The block diagram of the multichannel
relay system (fig. 5) shows Telephone Terminal
CF-1-(*) (Carrier) connected to Radio Trans-
mitter T-30,TRC-8 (XC-3) and Radio Receiver
R-48/TRC-8 (XC-3) by a length of spiral-four
cable or, for short distances, by two pairs of
Wire W-110-B. The cording diagram (fig. 48)
for the terminal station of this system shows
how the spiral-four cable is connected to the
radio equipment and Telephone Terminal CF-1-
(*) (Carrier).

b. The four channels leave the TRSG termi-
nals of Telephone Terminal CEF-1-(*) (Carrier)
as audio frequencies whiclt range hetween 200
and 11,600 cycles. These signals are carried over
two conductors of the spiral-four cable to the
TRSG binding posts on Radio Transmitter
T-30 'TRC-8 (XC-3) located at the radio ter-
minal station (fig. 48). These modulated sig-
nals are transmitted through successive relay
stations (fig. 5) to the receiver of the opposite
radio terminal station. The audivp output from
this radio receiver goes over two conductors of
the interconnecting cable, Cord CX-104/TRC-1,
to the REC. binding posts on the transmitter and
is then sent through the spiral-four cable to
the REC. binding posts on Telephone Terminal
CF-1-(*) (Carrier). The telephone terminal di-
vides the signals into the proper channels (C1l1-
1, CH-2. CH-3, and CH-4).

¢. Any radio operator using Handset H-23/U,
plugged into the HEADSET and MIC. jacks on
the transmitter, can monitor channel 1 and com-
municate with any other station on the same
frequency band as channel 1 (200 to 2,800 cycles
per second) without interfering with transmis-
sion on any of the other three channels.

d. Telephone EE-8-A, connected to the radio
transmitting binding posts labeled TELE-
PHONE EE-8, can be used by the radio termi-
nal operator to call the telephone terminal op-

erator over a phantom circuit of the spiral-four
cable. This circuit may be used without inter-
fering with the four carrier channels of com-
munication and is useful only between telephone
and radio terminals.

108. FOUR-CHANNEL RADIO-RELAY TELEPHONE
COMMUNICATION.,

Telephone Terminal CEF-1-(*) (Carrier), at
each of the two terminal stations A and B, has
four input circuits labeled CH-1, CH-2, CH-3,
and CH-4, as indicated in the blotk diagram,
figure 5. Bach input channel may be supplied by
a Telephone EE-8-A located at any distance up
to 5 miles from the telephone terminal unit, or
each channel may terminate in a telephone
switchboard. Normally, when a channel is used
for telephone communication, it is fed to Tele-
phone Terminal CF-1-(*) (Carrier) through
Ringing Equipment EE-101-A (Voice Fre-
quency). The ringing equipment at terminal A,
for example, converts the ringing current gen-
erated in each of the field telephones (or in the
switchboard) into a 1,000-cyele tone, modulated
at 20 cycles, which passes through the commu-
nication system to Telephone Terminal CF-1-(*)
(Carrier) at the opposite terminal and then
passes into the channel corresponding to the
ringing channel. The 1,000-cycle tone is then
converted back into a ringing current by Ring-
ing BEquipment EE-101-A installed in a similar
manner at terminal B.

109. FOUR-CHANNEL RADIOTELEGRAPH AND
FACSIMILE COMMUNICATION.

a. Any one of channels CH-2, CH-3, or ClI-
may be used for telegraph or facsimile trans-
mission instead of telephone. Channel 1 is not
ordinarily used for telegraph or facsimile since
it is useful as a maintenance channel.

b. The channels which are used for telegraph
or facsimile do not go through Ringing Equip-
ment EE-101-A (Voice Frequency).

110. TELEPHONE TERMINAL CF-1-(*) (CARRIER).
a. Communications originating at the tele-

phone of CH-1 of Telephone Terminal CF-1-(*)
(Carrier) enter channel 1 and are passed
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througk @ filter which confines the frequencies
of channel 1 to a band of from 200 to 2,800
cycles. The signal leaves the TRSG terminals of
the telephone terminal set at a level of 0 dbm
(dbm = decibels above 1 milliwatt; 0 dbm =1
milliwatt).

b. Communications originating at the tele-
phone of CH-2 enter channel 2 input, and are
mixed with an oscillator. The inverted lower
side band, produced as a result of the mixing,
passes through a band-pass filter which confines
the intelligence on channel 2 to a frequency
band of 3,100 to 5,700 cycles. The signal leaves
the TRSG terminals of the telephone terminal
set at a level of 0 dbm.

¢. Communications originating at the tele-
phone of CH-3 or CH-4 are converted into side
bands in a similar manner except that their re-
spective side-band frequencies are between
6,050 and 8,650 cycles for CH-3, and between
9,000 and 11,600 cycles for CH-4. All four chan-
nel outputs are combined and applied to the
TRSG terminals of the telephone set.

d. Thus, even though communications enter
each of the four channels at ordinary telephone
frequencies (200 to 2,800 cycles per second),
they leave the TRSG terminals of Telephone Ter-
minal CF-1-(*) (Carrier) as follows:

Channel 1. . 200 to 2,800 cycles at 0 dbm

Channel 2 3,100 to 5,700 cycles at 0 dbm
Channel 3 ... 6,050 to 8,650 cycles at 0 dbm
Channel 4 .....9,000 to 11,600 cycles at 0 dbm

Channel 1 enters and leaves at the same fre-
quency. All other channels are elevated in fre-
quency and inverted.

e. These audio frequencies ranging from 200
cycles to 11,600 cycles, depending upon the
channel concerned, leave the TRSG binding
post of Telephone Terminal CF-1-(*) (Carrier)
at a level ranging from 0 dbm to -6 dbm,
depending upon the number of channels being
used and the level of the signals feeding these
channels. The telephone terminal set has a built-
in test oscillator which provides a signal for
line-up and test purposes. This test signal leaves
the TRSG terminals as follows:
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Any one of the

four channels 0 dbm (1 milliwatt)

Any two of the
four channels

Any three of the
four channels

-3 dbm (2 milliwatts)

F4.8 dbm (3 milliwatts)

All four channels +6.0 dbm (4 milliwatts)
111. TRANSMITTER OF RADIO TERMINAL SET
AN /TRC-11 (XC-3).

a. From the TRSG terminals of Telephone
Terminal CF-1-(*) (Carrier), the audio fre-
quencies go over one pair of the spiral-four ca-
ble to the TRSG binding posts on the radio
transmitter of Radio Terminal Set AN/TRC-11
(XC-8). The signal is amplified, imposed on a
carrier and sent on to the distant terminal sta-
tion or adjacent radio relay station.

b. The MODULATION ADJ. control pro-
vides control for the incoming signal in 1-db
steps to compensate for loss of level over the
spiral-four cable between Telephone Terminal
CF-1-(*) (Carrier) and the radio transmitter at
the radio terminal station. There is a loss of 0.8
db per mile of spiral-four cable. It is necessary to
compensate for this loss since the transmitter
is designed so that it is modulated 100 percent
when 1 milliwatt is provided at the TRSG ter-
minals. Thus, any loss along the cable must be
made up so that the signal arriving at the trans-
mitter terminals TRSG appears at the modulator
of the transmitter at the proper level to modulate
the carrier 25 percent of each of the four chan-
nels, or 100 percent for all four channels. This
adjustment is made at the transmitter of the
radio terminal set by rotating the MODULA-
TION ADJ. control for a reading of 0.25 with
the meter set on the % MOD. position and with a
single test tone sent from the telephone ter-
minal. A reading of 0.25 indicates 25 percent
modulation.

112. RADIO RECEIVER OF RADIO
TERMINAL STATION.

a. Any communication originating at one
station is received at the receiver of the oppo-
site radio terminal station. The audio (high-
fidelity) output of the receiver is connected to
the REC binding posts on the transmitter



through Cord CX-104/TRC-1 and then over the
conductors of the spiral-four cable to the REC.
binding posts on Telephone Terminal CF-1-(*)
(Carrier).

b. The audio output is also fed to the loud-
speaker (low fidelity) of the radio receiver

through a filter which eliminates all frequen-
cies above those of channel 1 and prevents them
from entering the loudspeaker. This makes it
possible to monitor channel 1 only. The output
of the loudspeaker amplifier is also connected
through Cord CX-104/TRC-1 to Handset H-
23/U plugged into the transmitter.

SECTION XIll. THEORY OF RADIO TRANSMITTER T-30/TRC-8 (XC-3)
AND POWER PACK PP-115/TRC-8 (XC-3)

113. SIMPLIFIED BLOCK DIAGRAM.

The transmitter is a resonant-line reactance-
modulated oscillator operating at one-third of
the desired frequency, driving a power amplifier
which operates as a frequency tripler (fig. 75).
The carrier is frequency-modulated and the
power output is approximately 12 watts. Both
high-fidelity and low-fidelity speech frequencies
are fed into audio amplifier stage V205. The

amplified audio signal is coupled into reactance
modulator stage V202. Oscillator tube V201 is
controlled by the frequency control line (a tem-
perature-compensated transmission line) pro-
viding the required frequency stability. Coupling
loops from the reactance modulator and tripler
tubes also terminate in this line. The output of
the reactance modulator tube shifts the oscil-
lator frequency from its nominal value by
changing the reactive current present in the
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Figure 75. Radio Transmitter T-30/TRC-8 (XC-3), block diagram.
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frequency control line. The oscillator frequency
is adjustable from 76.7 to 83.3 me by the FRE-
QUENCY CONTROL dial. Tripler stage V203
operates at the third harmonic of the oscillator
frequency and delivers a final frequency of 230
to 250 megacycles. R-f output rectifier tube V204
and meter M201 in the OUTPUT position are
connected across the transmitter output circuit.
The meter indicates proper tuning since its read-
ing is proportional to the r-f output. Tube V206
1s used as a percent modulation indicator. One
half of the tube amplifies a portion of the speech
frequencies which are then rectified by the other
half. The rectified output is measured by meter
M201 which, in the % MOD. position, is cali-
brated to indicate percentage of modulation.
Tubes V207 and V208 are rectifier tubes fur-
nishing 450 v de¢. The schematic diagram is
shown in figure 136.

114. MODULATION CHANNELS.

a. General. The audio circuits consist of audio
components which provide for the adjustment,
amplification, and measurement of the audio-
frequency signals. There are two audio channels
available (fig. 76), a high-fidelity channel (200
Lo 12,000 cycles) whose input is applied at the
binding posts marked TRSG, and a low-fidelity
channel (200 to 2,800 cycles) operated by the
local handset. The high-fidelity input at a termi-
nal station is Telephone Terminal CF-1-(*). At
a relay station, the high-fidelity input is Radio
teceiver R-48/TRC-8 (XC-3) connected to the
transmitter by Cord CX-104/TRC-1. Lightning
arresters are connected to ground from the bind-
ing posts. marked TRSG and REC to provide a
ground path for lightning when spiral-four cable
is used.

b. High-fidelity Channel. From the TRSG ter-
minals the high-fidelity signal is fed to the pri-
mary of transformer T203. The secondary of
transformer T203 is connected to an adjustable
20-db T-pad Z202. At a terminal station this
pad provides adjustment of the incoming audio
level for different lengths of spiral-four cable
between Telephone Terminal CF-1-(*) and a
transmitter. The pad is adjusted by a front panel
control marked MODULATION ADJ. At a relay
station the MODULATION ADJ. is set at 0 and
the AUDIO GAIN control of the receiver used

to adjust the incoming audio level. A 1-mw
(milliwatt) signal from the receiver modulates
the transmitter 100 percent when the MODU-
LATION ADJ. is at 0. Both controls are set at
correct level during system line-up and normally
need not be changed during operation. The out-
put of Z202 is fed to terminal B marked AUDIO
on terminal strip TS201, then through cable
W201, plug P205, jack J205 to fixed 5-db pad
7204 and then to the primary of line-to-grid
transformer T202. Transformer T202 has two
primary windings, 550 ohms for high-fidelity
signals and 50 ohms for the low-fidelity (hand-
set) channel.

c. Low-fidelity Channel. The low-fidelity chan-
nel (200 to 2,800 cycles) is operated by the local
handset which is plugged into jack J201. The
receiver part of the handset is supplied from
the rvadio receiver through interconnecting
Cord CX-104/TRC-1, jack J203, and HEAD-
SET jack J202. Microphone output from the
handset is fed to transformer T204 (50 to 500
ohms). One side of the 50-ohm primary is con-
nected to a low-voltage point in the power supply
(—4 to —8 volts direct current) filtered by 100-
mf (microfarad) capacitor C239 to furnish mic-
rophone current. The 500-ohm secondary wind-
ing of the mike transtformer is connected to 20-db
T-pad Z205, which is removed from the circuit
when the TYPE OF OPERATION switch, S202,
is in position 1, 2, or 3. From fixed pad Z205
the audio signal is fed through switch S202 to
the terminal marked MIKE on terminal strip
TS201, through cable W201 to terminal A of
P205. The signal circuit is completed through
the ground connection G of receptacle P205.
From terminal A the signal is fed to low-pass fil-
ter Z201, which removes all signal components
above 2,800 cycles. The output terminals of
the filter are connected to fixed 15-db pad Z203,
and the output terminals of the pad are con-
nected to the low-fidelity primary of trans-
former T202 (terminals 6 and 8). The low-pass
filter, by removing frequencies above 2,800
cyles, prevents the low-fidelity mike channel
from interfering with the high-fidelity channel
(2,800 to 12,000 cycles) and allows talking-in
on high-fidelity channel No. 1. The fixed 15-db
pad provides correct impedance match, termi-
nates the low-pass fitter, and also keeps the load
on transformer T202 constant.,
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115. AUDIO AMPLIFIER.

a. The secondary winding of T202 is center-
tapped and is terminated by 50,000-ohm resis-
tors R218 and R219, and then connects to the
grids of Tube JAN-6SN7/GT (V205) which is
operated as a push-pull audio amplifier (fig.
77). The cathodes of the amplifier are tied to-
gether and connected through 1,000-ohm resistor
R224 to ground, and also connected to the
AUDIO AMP. position of the meter switch
where the cathode voltage is indicated on
the panel meter. The cathode current flowing
through R224 produces a voltage drop which
makes the cathodes 10 volts positive and pro-
vides cathode bias for the tube.

b. The output of V205 is across two pairs of
100,000-ohm resistors in parallel : resistors R225
and R242, and R226 and R243, or 50,000 ohms
from each plate to the high-voltage supply. The
0.1-mf capacitors €284 and C235 couple the
audio voltage to the grids of the reactance modu-
Jator V202 through r-f filters L215 and 1.216. The
grid resistors for the reactance tube modulator
V202 are 100,000-ohm resistors R227 and R228.

The 50-mmf (micromicrofarad) capacitors
C214, C215, €222, and C223 are filters.

116. PERCENT MODULATION AMPLIFIER.

From capacitor C235 the audio signal is also
coupled to a grid of Tube JAN-6SNT7/GT
(V206A), percent modulation amplifier (fig. 77).
One half of the dual triode serves as an audio
amplifier and the other half of the tube is a
half-wave rectifier. The rectified output is in-
dicated on meter M201 when meter switch S201
is in the % MOD. position. The amplifier sec-
tion of tube V206A is a conventional resistance-
coupled amplifier. The 2,000-ohm resistor R229
furnishes cathode bias. The high voltage is fed
through resistors R231 and R244, two 100,000-
ohm resistors in parallel, making the total plate
resistor 50,000 ohms. The 0.1-mf capacitor
C237 couples the signal from the output of the
amplifier section to the diode (plate and grid
tied together) section, V206B. The 10,000-ohm
resistors R230 and R217 are diode load resistors.
A connection is made from the cathode to meter
MZ201 through the meter switch so that percent-
age of modulation is indicated when the switch
is in the % MOD. position.

"l ——
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Figure 77. Radio Transmitter T-30/TRC-§ (XC-3), functional diagram of audio and percent
modulation amplifier.
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117. FREQUENCY CONTROL LINE.

a. General. (1) The application of transmis-
sion lines in frequency control circuits of high-
frequency oscillators provides stability of fre-
quency comparable with that of well designed
crystal-controlled oscillators at lower frequen-
cies. Such lines have the advantages of high Q,
low losses, and efficient operation at frequencies
above those readily obtainable wilth ordinary
coil and capacitor tank circuits. The high Q pro-
vides good control of frequency stability, which
is further improved by temperature compensa-
tion of the line.

(2) In the ecireuit used in this transmitter, the
high Q temperature-compensated tank circuit
1.205 is made in the form of concentric transmis-
sion lines (fig. 78). The equivalent circuit is
shown in figure 79(1). Coupling loop L210 is
shown 1n figure 79(3). The remaining coupling
loops are indicated in figure 79(2).

(3) The small diameter inner conductor may
be considered as the tank inductance L (fig. 79
(8)) ; and the large diameter inner conductor,
the tank capacitance Cx. The movable end plug
forms an adjustable capacitor Cy in parallel

OUTER CONDUCTOR

with the fixed capacitor formed by the large di-
ameter inner conductor to tune over the required
frequency band of 76.7 to 83.3 megacycles by
means of the FREQUENCY CONTROL.

b. Mechanical Description. (1) The frequency
control line consists of an outer conductor cyl-
inder A, on which coupling loops L206 to 1.210
are mounted; an inner conductor assembly,
which incorporates the tuning mechanism; and
the dial drive assembly which indicates the fre-
quency to which the unit is set (fig. 79(3) and

(4)).

(2) Cylinder A comprises the outer conductor.
Loops L206 to L210, are mounted on feed-
through insulators B, which extend through
plate C. Cutouts are provided in cylinder A,
through which the loops are extended into the

tuning unit, and plates C are then bolted to
cylinder A.

(3) The inner conductor assembly is welded to
flange D, which is bolted to cylinder A, along
circumference E. The fixed portion of the inner
conductor comprises tube F and cup G. These
parts are also welded together. Tuning is accom-
plished by moving the assembly associated with
cup H, into or out of cup G. This movable as-

COUPLING LOOPS

SLEEVE v

ADJUSTABLE INNER CONDUCTOR

TLIEB92 !

Figure 78, Radio Transmitter T-30/TRC-8 (XC-3), frequeney control line.
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sembly consists of cup H, brazed to sleeve J,
which is bolted to tube K. One end of this tube
has a threaded portion L, to engage lead screw
M. A spline U on the inside of tube F, engages
a keyway V in part L, to prevent any rotation
of the movable assembly, permitting only a slid-
ing movement. Compression spring N bears
against the inner end of tube J, and shoulder P
of tube I, forcing the movable section into its
outermost position, thus taking up any backlash
in the drive members L and M. Accuracy of
resetting is thereby assured.

(4) Drive disk Q, located on the front panel,
turns lead screw M which, in turn, moves the
tuning section H into or out of section G. Gear R
drives gear S, on which the frequency indicating
dial is mounted. Ball bearing T provides smootl,
accurate functioning of the lead screw. Drain
hole screw W is removable to permit the drain-
ing out of any moisture which may collect within
the unit through breathing or other means.

c. Electrical Description. (1) The frequency
control line as a unit is the equivalent of a con-
ventional resonant circuit, having a lumped in-
ductance and a lumped capacity. These elements
are in the form of concentric transmission line
components. Inner conductor I serves as the
inductance portion of the circuit, while sections
G and H constitute the capacitive part of the
resonant circuit. This capacitance exists between
cups G and H, and the outer conductor A, which
may be considered as the grounded plate of the

capacitor.

(2) The spacing between outer conductor A and
inner fixed cup G, is small, and the capacity per
unit of its length is, therefore, large. Movable
inner cup H is of smaller diameter. Hence its
spacing from the outer conductor is greater. It,
therefore, has a relatively smaller capacity per
unit length. The variation in capacitly provided
by movable cup H, permits changing the res-
onant frequency of the control line to any value
within the required frequency band from 76.7

to 83.3 megacycles.

d. Temperature Compensation. (1) As the tem-
peratures change, the various parts of the fre-
quency control line expand or contract, thus
varying the inductance and capacity in the cir-
cuit, and hence the frequency of the transmitter.
A high degree of frequency stability, with tem-
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perature change, is obtained by making the
various parts of Invar, steel, and brass. Invar
has an extremely low temperature coefficient of
expansion, steel has a medium expansion coef-
ficient ; brass has a relatively high expansion.

(2) As the temperature increases, the tube F
increases in length, thereby inereasing the in-
ductance of the unit. Steel sections G and H,
expand in length and thus the capacity in the
circuit is increased also. Tube K and lead screw
M are made of Invar, and remain substantially
constant in length. Tube J is made of brass and
expands considerably more than the steel parts.
In expanding, it pushes section H into section G,
a correspondingly greater amount, thus decreas-
ing the total capacity in the cireuit sufficiently
to offsét the increases in size of both the capaci-
tive and inductive elements H, G, and F. Proper
proportioning of the elements thereby maintains
a constant resonant frequency for wide varia-
tions in temperature.

118. OSCILLATOR.

a. The oscillator circuit of tube V201 is some-
what similar to the Meissner type. In the Meiss-
ner circuit, the grid and plate are inductively
coupled into a tank circuit. As indicated in para-
graph 117, the frequency of the tank circuit,
and therefore that of the oscillator, is 76.7 to
83.3 me. Since this stage is followed by a tripler
stage which operates at the third harmonic of
oscillator output, the final frequency will be in
the desired range of 230 to 250 megacycles.

b. The plates of oscillator Tube JAN-829-B
(V201), are coupled into the tank circuit by
means of coupling loop L206 (fig. 80). Plate
voltage is supplied through the center tap of the
loop and is bypassed to ground by 50-mmf ca-
pacitor C202 which prevents radio frequency
from feeding back into the power supply and
places the center tap at r-f ground potential.
The grids of the oscillator tube are also coupled
into the tank circuit by means of coupling loop
L207, with the center tap of the loop returned
to ground through 1,000-ohm parasitic damping
resistor R201 and 20,000-ohm resistor R202
which provides grid leak bias for the oscillator.
Capacitor €201, 100 mmf, bypasses resistor
R202 to ground. The center tap of coupling loop
L207 is at ground r-f potential, thus meeting the
requirements for a push-pull circuit. Cathode
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bias is furnished by 200-ohm resistor R213. Both
grid leak and cathode bias are used to provide
self-adjusting grid bias. The tube is operated
class C.

c. Heater voltage, plate voltage, and cathode
bias are supplied through r-f filters which keep
the oscillator output from causing' undesirable
radiation, and also keep r-f voltage out of the
audio, power supply, and metering circuits.
Screen voltage is supplied through 50,000-ohm
resistors R203 and R240 in parallel. Heater fil-
ters consist of chokes 1.223 and L224 bypassed
to ground by capacitors €230, C231, €232, and
C233. All capacitors are 50 mmf. The plate filter
comprises choke L218 bypassed to ground by
capacitors C217 and €225, 50 mmf each. Cathode
filtering is accomplished by choke L221 bypassed
to ground by capacitors C220 and C228, also 50
mmf each. Sockets for all Tubes JAN-829 have
built-in bypass capacitors on cathode, heater,
and screen grid terminals to suppress r-f energy
as close as possible to its source.

119. REACTANCE MODULATOR.

a. The reactance modulator is a Tube JAN-
829-B (V202) which is connected so that when
one half of the push-pull tube appears as a ca-
pacitive reactance the other half appears as
an inductive reactance. Since the grids are op-
erating push-pull, or 180° out of phase with
each other as regards the audio voltage (fig. 81),
the inductive reactance will be increasing when
the capacitive reactance is decreasing; both will
be operating in a direction to lower the oscilla-
tor frequency. However, when the capacitive re-
actance is increasing in one half of the tube, the
inductive reactance of the other half will be de-
creasing ; both will be tending to increase the
oscillator frequency. Thus variations applied to
both halves of the tube simultaneously, such as
power supply variations, hum, etc., cause no
change in oscillator frequencies, since these ef-
fects are in phase and cancel out. Audio signals
however, applied to the tube in push-pull, are out
of phase and the reactive changes they produce
cause corresponding changes in oscillator fre-
quency. A level of 100 percent modulation pro-
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duces a frequency deviation of = 100 ke at the
final carrier frequency. Since the oscillator is
operating at one-third carrier frequency, 100
percent modulation causes a deviation of 33-1/3
ke.

b. The plates of the reactance tube modulator
are coupled to the tank circuit by coupling loop
L208, and the plate voltage is fed through the
center tap of the loop with 50-mmf capacitor
C208 bypassing radio frequency to ground. The
screen grids are fed from the high-voltage sup-
ply through 100,000-ohm resistor R206, and the
screens are bypassed to ground by 0.1-mf ca-
pacitor C207. This capacitor has a low react-
ance at audio frequencies and prevents audio
voltage from appearing on the screens and caus-
ing undesirable modulation. Grid coupling loop
L209 supplies r-f voltage from the tank circuit
to the grids of the modulator through coupling
capacitors C206, 2 mmf, and C205 which is ad-
justable from 0.7 to 3.5 mmt. This loop is differ-
ent from the other coupling loops in that it is
single-ended instead of push-pull, with one side
of the loop grounded. The two grids are fed to-
gether in parallel with regard to the r-f excit-
ing voltage. This voltage is impressed on each
grid with an inductor and resistor combination
across them. Grid pin 2 is connected to indue-
tor L201 with 100-ohm resistor R204 in parallel
with it. Capacitor C203, 100 mmf, connects the
combination to ground. Grid pin 6 is connected
to induetor L.203 with 100-ohm resistor R205 in
parallel with it. Capacitor C204, 100 mmf, con-
nects this combination to ground. The grid
coupling capacitors and the resistor-inductor
combination form a phase-shifting circuit which
serves to rotate the grid voltage 90° with re-
spect to the voltage induced in loop L209. Since
the plates of the modulator are operated push-
pull, they are 180° out of phase with each other
and since the grids are fed together 90° out of
phase, one grid leads one plate voltage by 90°
and the other grid lags the other plate voltage
by 90°. Thus, the current of one plate leads its
current voltage by 90° and appears as capaci-
tive reactance, and the other plate current lags
its plate voltage by 90° and appears as inductive

reactance.
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c. The audio signal from tube V205 varies
the current through tube V202 and therefore
varies the reactance coupled into the frequency
control line L205 (oscillator tank circuit), thus
shifting the oscillator frequency higher or
lower corresponding to the increasing or de-
creasing reactance caused by the audio signal.

d. R-f bypass capacitors C203 and C204, and
r-f choke coils L202 and 1.204 serve to prevent
radio frequency from feeding back to the audio
circuit. The cathode return is fed through r-f fil-
ter 1.227, each end of which is bypassed to ground
by means of capacitors C245 and C246 which are
50 mmt each. This filter is mounted close to
the tube socket and serves to keep radio fre-
quency out of the cathode circuit by suppressing
it close to its source. The cathode is additionally
filtered by L217 and capacitors C216 and C224,

L —%
o L, Resb i

50 mmf, and is connected to ground through
500 ohm resistor R212, which furnishes cathode
bias. The cathode is also connected to meter
M201 through the meter switch so that cathode
voltage is indicated on the meter when the
switch is in the MOD. position. Resistors R227
and R228 (fig. 77), 100,000-ohms each, serve
as grid resistors for the reactance modulator
tube which is adjusted to operate linearly, that
is, to make the reactance variation proportional
to audio input.

120. TRIPLER.

a. Tube JAN-829-B (V203), the power out-
put stage, operates as a class C frequency tripler
(fig. 82). The grids of tube V203 are driven
from the tank circuit by means of coupling loop
L210. The center tap of the loop is connected to
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1,000-ohm parasitic suppressor resistor R207
and then through 25,000-ohm resistor R208 to
ground. Grid leak bias is furnished by resistor
R208. Capacitor C209, 100 mmf, bypasses the
grid leak to ground. Screen voltage is supplied
through a 25,000-ohm resistor consisting of
50,000-ohm resistors R209 and R241 in parallel.
Cathode bias is developed across resistors R214,
200 ohms, and R239, 100 ohms, in series. The
cathode is bypassed at the tube socket by 50-
mmf{ capacitor C247, and the cathode filter con-
sists of L.222 bypassed to ground at each end by
capacitors C221 and C229, 50 mmf each. A con-
nection is also made from the cathode to meter
M201 through the meter switch so that cathode
voltage will be indicated when the switch is in
the TRIPLER position.

b. The final tank circuit operates at 230 to
250 me which is the third harmonic of the oscil-
lator frequency. The tank circuit of the tripler
stage is composed of two silver-plated rods L211
tuned by dual variable capacitor C243, 7-16 mmf
per section, across one end of the rods. These
rods are actually very short lengths of transmis-
sion line acting as inductances. The plates of
tube V203 are connected to the other end of the
rods, and plate voltage is furnished through r-f

chokes L214 at a point on the rods where the
r-f potential is low. Parasitic damping resistors
R246 and R247, 600 ohms each, are used across
each side of r-f choke L214-to prevent undesired
oscillations. Capacitor C210, 50 mmf, bypasses
radio frequency to ground at the midpoint of the
r-f chokes. Output coupling loop L212 is posi-
tioned near the low r-f potential point of the tank
circuit and is fixed tuned by capacitor C242. R-f
output is fed from the coupling loop through
a short length of Radio Frequency Cord
RG-8/U to ANTENNA receptacle J204.

121. R-F OUTPUT RECTIFIER.

Tube JAN-6H6 (V204) is coupled to the out-
put loop by another short length of transmis-
sion line and provides an indication of the r-f
output voltage on meter M201 when the meter
switch is in the OUTPUT position. One diode
plate of tube V204 (fig. 83) is connected close
to the grounded end of this quarter-wave
transmission line making the line function as
an impedance stepdown transformer, thus per-
mitting a small amount of the r-f output to be
impressed on the diode plate without loading
the output circuit. The heaters of the diode

L Asd JI
L213 R-F IMPEDANCE
RADIO FREQUENCY CABLE RG-8/U | = N
| e
L2iz I{
I V204
ce42 R-F OUTPUT RECTIFIER
:b—ﬁw:— FaNAGES
8
OUTPUT
COUPLING
LOOP

EQUIVALENT OF L2313
(STEP-DOWN AUTO-TRANSFORMER)

INPUT

TO PLATEL OF
V204

FILTERED
6,3V AC

| c213
" 50MMF

TO METER M20I
c227

T ISOMMF

TLI6869

Figure 83. Radio Transmitter T-30/TRC-8 (XC-3), functional diagram of r-f output rectifier stage.
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are bypassed to ground by 50-mmf capacitors
C211 and C212. Cathode bypassing is accom-
plished by 50-mmf capacitor C213. D-¢ meter-
ing voltage is taken from the midpoint of the
voltage divider composed of 1,000-ohm resistor
R210 and 10,000-ohm resistor R211 connected
in series from cathode to ground. This metering
voltage is fed through r-f filter 1.220, bypassed
to ground at each end by capacitors C219 and
€227, 50 mmf each, to meter M201 when the
meter switch is in the OUTPUT position. Thus
the diode furnishes a reading on the meter
which indicates the r-f voltage applied t6 the
antenna terminal.

122. POWER PACK PP-115/TRC-8 (XC-3)..

a. Power Pack PP-115/TRC-8 (XC-3) fur-
nishes plate, screen, heater, microphone, and
relay voltages for the various stages of the
transmitter. D-¢ output is 450 volts, and heater
output is 6.3 volts alternating current. Input
power is supplied through power cord W203 at
115 volts, 50 to 60 cycles (fig. 84). Operation
on 230 volts, 50 to 60 cycles may be obtained
by connecting the primary of the power trans-
former as described in paragraph 50. Circuit

w201
CABLE TO TRANSMITTER ——»

breaker S203 is in series with one side of the
primary of transformer T201 and functions
both as an OFF-ON switch and overload pre-
venter, since it automatically trips off in the
event of a short or overload. Blower B201 cir-
culates air throughout the power supply and r-f
section of the transmitter and is connected across
the 115-volt terminals of the power transformer.
These connections should not be disturbed when
the transformer wiring is changed for 230-volt
operation. One winding of the blower motor is
connected to the a-c¢ line through a 1.75-mf ca-
pacitor C244 which acts as a phase splitting
device to furnish starting torque.

b. Power transformer T201 has a dual pri-
mary winding for 115- or 230-volt operation
and three secondary windings. The 6.3-volt a-c
secondary is rated at 8.0 amperes and furnishes
heater voltage for all tubes except the rectifiers.
This filament voltage is taken from terminals 11
and 13 on the transformer and is fed through
FILAMENT terminals on terminal strip TS201
through cable W201 to terminals I-C and J-D
on output plug P205. Heater voltage for the
tubes in the r-f unit is then fed through r-f

filters.

Lt = 13
w| ~[Z 5
2 w mliJ b4
Z1 191k El2 <
§ ¥ = <] <[= B
oi(d a || w  J-p 8.3V AC
S TS 201
6 A B E[F [ F|TeRMINAL STRIP
==t
1-C
L225 3H
450v 0000
c248
R238
500M ¢
0.5MF
2
c240 | c24i
20MF | 20MF |
T 8
8
R235
BE0h vzo7 v208
JAN= 5U4G
RECTIFIER
R237 1000,
——————l
-4T0-8V =
TO RELAY R245 1002 =
RL 20}
AND MIC

P 201
115-230V AC

w203
POWER CORD

"S5 vV CONNECTIONS

3
_|—230 vV CONNECTIONS

“—*TO BLOWER B 20|

230

M= 1,000.N0

TL 16872

Figure 84. Power Pack PP-115/TRC-8 (XC-3), functional diagram of power circuits
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c. High voltage at secondary terminals 5 and
7 of the transformer is connected to the plates
of two Tubes JAN-5U4-G (V207 and V208) con-
nected in parallel. Filament supply for the recti-
fiers is taken from the third secondary winding
through terminals 8 and 10 of the transformer.
Terminal 6, the center tap of the high-voltage
winding, is connected to ground through a 50-
ohm resistor consisting of 100-ohm resistors
R237 and R245 in parallel. Since the entire d-¢
output of the power supply flows through this
50-ohm resistor, the voltage drop is utilized to
furnish d-c voltage for operating the microphone
and relay RL201. Terminal 9, the center tap of
the rectifier filament winding, is connected to
one terminal of filter choke L.225. The other ter-
minal is connected to the PLATE 1 lug of ter-
minal strip T'S201. Across these {wo terminals
of the filter choke is connected 0.5-mf capacitor
€248 which tunes the choke to make the effective
impedance of the combination much higher for
120 eycles than the choke alone would present.

d. From the positive high-voltage output ter-
minal of the filter choke to the negative lead
of the power supply are connected 20-mf ca-
pacitors €240 and C241 in parallel. Across
these capacitors are connected a 1-megohm
bleeder consisting of 500,000-ohm resistors
R235 and R236 in series. These resistors pro-
vide a means of draining off the charge on
filter capacitors C240 and C241 if the power

[:1 ) MICHOPHONE  OF
= HANDSET M-23/0

PUSH-TQ -
TALK SWITCH|

pack is operated with the interconnecting plug
disconnected or with all the tubes out.

123. PUSH-TO-TALK OPERATION.

a. With the TYPE OF OPERATION switch
in position 1, 2, or 4, the transmitter is placed
on the air by pressing the push-to-talk switch
on Handset H-23/U (fig. 85). Energizing relay
RL201 completes the 450-volt plate and screen
supply for the tripler V203.

b. A d-¢ potential of —4 to —8 volts is avail-
able at the ungrounded terminals 6T resistors
R237 and R245 for microphone and relay sup-
ply. Microphone current is taken from this point
and connected through 50-ohm resistor R248 to
terminal 2 of microphone transformer T204. The
microphoue circuit is completed through the pri-
mary winding of the transformer, the ring con-
tact of jack J201, the ring of Plug PL-68, the
carbon button of the microphone, the push-to-
talk switch on the handset, the sleeve contact of
Plug PL-68, and the sleeve contact of jack J201
to ground.

c. The secondary of the microphone trans-
{ormer is fed through switch S202 into the
low-fidelity channel of audio amplifier V205.
This channel is shown in figure 76.

124. TYPE OF OPERATION SWITCH.

a. Five different types of operation are pos-

[TYPE_OF OPERATION
SWITCH 5202 (POSITION 1,2,0R 4)

R237
1000

MIC OUTPUT
TO v205

L TO PLATE + 450V
AND SCREEN
Of TRIPLER
v 203
TO CENTER TAP OF T20)
HIGH - VOLTAGE  WINDING
TL16870

Figure 85. Power Pack PP-115/TRC-8 (XC-3), functional diagram of push-to-talk operation.
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sible depending on the setting of the TYPE
OF OPERATION switch S202 on the front

panel of the power supply. These positions and
their functions are as follows:

Position Transmitter operation 1-

1 Handset operates carrier relay RL201, turns
carrier on,

2 Handset or squelch relay RL1 operates relay
RL201 and turns carrier on.

3 Relay RL201 operated. Carrier on continu-
ously.

4 Handset or squelch relay RL1 operates relay
RL201 and turns carrier on.

5 Relay RL201 operated. Carrier on continu-

ously.

Handset modulates transmitter.
Handset or receiver output modulates
Handset modulates transmitter.

Handset or receiver output modulates

Handset or receiver output modulates

‘ Modulation level

100%
l (single channel)

Function

1009,
(single channel)

transmitter.

1009,
(single channel)

259, per channel

transmitter. (multichannel)

259 per channel
(multichannel)

transmitter.

b. Positions 2 and 4, squelch operation (par.
137), permit a received signal to operate the
transmitter. This function is as follows:

(1) If there is a weak signal or no signal, cur-
rent flows through squelch relay RL1 and the
relay is energized. The receiver is muted, and
the transmitter carrier is off.

(2) If there is. a normal signal, no current
flows through the squelch relay and the relay
is de-energized. The signal is heard in the re-
ceiver and modulates the transmitter as carrier
relay RL201 is energized.

c. Refer to the schematic diagram of the
transmitter (fig. 136) for the following discus-
sion. Figures 76 and 85 are functional diagrams
covering the microphone speech channel and
push-to-talk operation respectively. Squelch op-
eration is described in paragraph 137. For the
discussion of the switch positions, it is suflicient
to bear in mind that a normal or strong signal
de-energizes the squelch relay in the receiver
and places the F lead of J203 at ground poten-
tial (fig. 136). For a weak or no signal, the I
lead of J203 is open in the receiver.

CARRIER RELAY

TYPE OF OPERATION MICROPHONE
WITCH OUTPUT RL 20!
s202 YO V205 = —_—— =
- [ i
= M) _«, |
zI,f I.
® @\J203
® © Ms =g
@ © [ “artenvator |
‘ Z205 '
PL-68
- u
_O_—R
SWITCH
- V———
-4 T0 TO +450V
-8V PLATE
AND
SCREEN

Fligure 86.
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TYPE OF OPERATION switch, functional

OF TRIPLER v203

TLI6B9S
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(1) Position 1, SINGLE CHANNEL MIC.,
is used for local operation. The carrier is turned
on and modulated with the handset (fig. 86).
One side of carrier relay RL201 and one side of
microphone transformer T204 (through resis-
tor R248) are connected to —1 to —8 volts;
either one may be energerized by connecting its
other terminal to ground. When the switeh on
the handset is pressed, the microphone ciremt
(par. 123) as well as the carrier relay circuit is
completed to ground. The carrier relay circuit is
completed to ground through section B of swilch
S202, tip contact of jack J201, tip of Plug PL-68,
handset swileh, sleeve of Plug PL-68, and sleeve
of jack J201 to ground. Thus the carrier is on
the air whenever the handset switeh is pressed
and the handset microphone can modulate the
transmitter. Attenuator Z205 is disconnected
from the circuil and speaking into the micro-
phone at normal level modulates the transmitter
100 percent. In this position advantage is taken
of full modulation on one channel.

TYPE OF OPERATION
SWITCH
5202

(2) Position 2, SINGLE CHANNEL MIC. or
SQUELCH, is similar to position 1 except that
control of the carrier relay may be obtained
cither from the handset switeh or by nieans
of the squeleh relay in the receiver. IFor squelch
operation, the received signal de-energizes the
squelch relay, placing the F lead of J203 at
ground potential (fig. 87), which in turn encr-
gizes the carrier' relay in the transmitter and
permits the receiver output to modulate the
{ransniitter 100 percent.

(3) Position 3, SINGLE CHANNEL CON-
TINUOUS, energizes the carrier relay so that
the transmitter is always on the air and may
be modulated by the local handset or by the
receiver output. The carrier relay circuit is
completed to ground through position 3, sec-
tion B, of switch S202 (fig. 85). The handset
modulates the transmitter 100 percent. This po-
sition is used for single channel point-to-point
or relay operation where it is desirable to have
the carrier on. An interruption of the carrier
serves as an indication of trouble in the circuit.

CARRIER RELAY
RL 201

—— HANDSET
SWITCH

Figure 87.

TYPE OF OPERATION switch, functional diagram for position 2
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CARRIER RELAY
RL 201

TYPE OF OPERATION
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OUTPUT
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OF TRIPLER V203

TL 16097

Figure 88. TYPE OF OPERATION switch, functional diagram for position 3.

(4) Position 4, MULTICHANNEL MIC. or
SQUELCH, is similar to position 2 in that either
the handset or the receiver squelch relay turns
the carrier on. However, since four channels will
modulate the transmitter simultaneously, the
modulation level must be set for 25 percent mod-

ulation per channel by means of the MODULA-
TION ADJ. or AUDIO GAIN control (fig. 136).
Channel 1 may be modulated locally by means of
the handset. Speaking into the microphone at
normal level modulates the transmitter 25 per-
cent as attenuator Z205 is switched into the

MICROPHONE CARRIER RELAY
SWITCH OUTPUT RL 20!
$202 TO V205 .
B @\J203
® © @
® @
PL~68
T
e C— R
‘,E[)j_ y
= HANDSE T
SWITCH
Y- S——
-4 70 YO +450V
-8V PLATE
AND
SCREEN
OF TRIPLER V203
TLien9n

Figure 89. TYPE OF OPERATION switch, functional diagram for position 4.
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cireuit through position 4, section D, of switch
8202 (fig. 89). This attenuator provides 15 db
attenuation so that when it is in the circuit, the
modulation level is approximately 25 percent;
when it is shorted out, the modulation level is

increased to 100 percent. No manual adjustment
of microphone level is provided, as slight under-
modulation or overmodulation does not seriously
interfere with intelligibility. This position is
used for multichannel relay communication only.

SWITCH
5202

QuUTPUT
TO v205

RL 201

TYPE OF OPERATION MICROPHONE CARRIER RELAY
I =

el
L Na=Zrtos 1
8

;; i = — HANDSET
SWITCH

lsih

500
-4 T0 TO +450v
-8V PLATE
AND

SCREEN
Of TRIPLER V203

TL 16899

Figure 90. TYPE OF OPERATION switch, functional diagram for position 5.

(5) Position 5, MULTICHANNEL CONTIN-
UOQUS, is similar to position 3 except that the
modulation level is adjusted to 25 percent per
channel so that four channels of communication
will modulate the transmitter 100 percent. The
carrier relay is completed to ground through
position 5, section B, of switch S202 (fig. 90).
The modulation circuit is the same as for posi-
tion 4.

125. TRANSMITTER METERING.

A d-¢ meter and meter switch are provided
on the front panel of the transmitter for check-
ing the operation of every stage. The ranges and
switch positions are shown in figure 91.

a. OFF Position. In this position both termi-
nals of the meter are connected to ground, damp-
ing the meter needle movement. This posilion
should be used whenever the transmitter is in
transit to provide protection for the meter needle
bearing and needle against severe shocks.

b. B. VOLTS Position. In this position the nega-
tive terminal of the meter is connected to
ground, and the positive terminal is connected
to high voltage through two 500,000-ohm re-

sistors R232 and R233 in series. When d-c meter
M201 is shunted across 10,000-ohm resistor
R234, the meter becomes a 1,000 ohm-per-volt
d-c voltmeter across the high-voltage supply.
Resistor R234 keeps the high voltage from
switch 8201 when it is in any other position.

¢. % MOD. Position. In this position. the nega-
tive terminal of the meter is connected to
ground and the positive terminal is connected
to Yesistor R217, indicating cathode current
through diode tube V206B. A reading of full
scale indicates 100 percent modulation and a
reading of one quarter of the scale indicates
25 percent modulation.

d. OUTPUT Position. In this position the nega-
tive terminal of the meter is connected to
ground through 10,000-ohm resistor R216, and
the positive terminal is connected to the mid-
point of resistors R210 and R211 which are
in series from the cathode of V204 to ground.
Thus the meter reads cathode current of diode
indicator tube V204 and furnishes an indication
of transmitter r-f output. This position is used
to adjust tripler tank capacitor C243 to reson-
ance by tuning OUTPUT TUNING dial on the
front panel for a maximum reading on the meter.
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Figure 91. Radio Transmitte:

e. AUD. AMP. Position. In this position the
negative terminal of the meter is connected
to ground through 10,000-ohm resistor R216,
and the positive terminal is connected to the
cathode of audio amplifier tube V205. Thus the
meter acts as a 1,000 ohm-per-volt 0-10 d-¢ volt-
meter across cathode resistor R224 of tube V205
and furnishes an indication of tube operation.

f. MOD. Position. In this position the negative
terminal of the meter is connected to ground
through 100,000-ohm resistor R215, and the
positive terminal is connected to resistor R212,
indicating the cathiode voltage of the reactance
modulator tube V202. The meter is a 0-100 volt-
meter in this position.

g. OSC. Position. In this position the negative
terminal of the meter is connected to ground
through 100,000-ohm resistor R215 and the
positive terminal is connected to resistor R213.
The meter acts as a 1,000 ohm-per-volt 0-100
d-c¢ voltmeter across the cathode resistor of os-
cillator tube V201, indicating tube operation.

h. TRIPLER Position. In this position the neoa-
tive terminal of the meter is connected to
ground through 100,000-ohm resistor R215, and
the positive terminal is connected to resistor
R214, indicating the cathode voltage of tripler
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* T-30/TRC-8 (XC-3)

, Junetionul diagram of mcter switch.

tube V203. The meter is a 0-100 voltmeter in
this position.

126. TELEPHONE EE-8-A CIRCUIT.

Telephone INE-8-A is provided to furnish com-
munication between a radio terminal station
and Telephone Terminal CF-1-(*) (Carrier).
The center tap of the primary of transformer
T203 is connected to a binding post on the

terminal board marked EE-8 (fig. 92). The
receiver output transformer T2 is similarly

center-tapped and connected to the other EE-8
terminal. At Telephone Terminal CF-1-(¥)
(Carrier), the T repeater and R repeater coils
are also center-tapped and connected to the ter-
minals marked SX TRSG-RIEC, thus providing
a phantom circuit for Telephone EE-8-A between
the radio terminal station and Telephone Ter-
minal CF-1-(*) (Carrier). This eircuit is called
a phantom circuit because ringing or voice cur-
rents of Telephone EI-8-A pass through both
halves of the transmitter input transformer and
receiver output transformer. Thus, the field
caused by one half of the transformev cancels
the field caused by the other half so that no
voltage appears across the other winding of
these transformers. Telephone EE-8-A can be
used simultaneously with multichannel commu-
nication. For a deseription of Telephone EE-8-A
to TM 11-333.

refer
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Figure 92. Telephone EE-8-A cirveuit, functional diagram.

SECTION XIV. THEORY OF RADIO RECEIVER R-48/TRC-8 (XC-3)

127. SIMPLIFIED BLOCK DIAGRAM.

Yadio Receiver R-48/TRC-8 (XC-3) is a 15-
tube superheterodyne receiver designed to re-
ceive frequency-modulated signals with a fre-
quency deviation of =100 ke. The receiver oper-
ates in the frequency range of 230 to 250 mec.
Figure 93 shows the signal path through the
receiver. The antenna is coupled to the receiver
by a coaxial line. The signal from the output of
the r-f amplifier tube, V1, is coupled to mixer

tube V2. Oscillator tube V3 produces a local os-
cillator voltage 30 me lower than the signal fre-
quency. This voltage is combined with the re-
ceived signal in the mixer stage to produce a
difference frequency of 30 me. Most of the gain
and selectivity of the receiver occurs in i-f
stages V4, V5, V6, and V7. The output of the
fourth i-f stage is fed into VS and then into V9,
first and second limiters. These limiter stages
remove any amplitude modulation such as noise,
so that a signal of constant amplitude, varying
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Figure 93. Radio Receiver R-48/TRC-8 (XC-3), block diagram.

only in frequency, is applied to discriminator
stage V10. The discriminator demodulates the
signal, that is, the frequency variations are
changed into an audio signal. Two audio-ampli-
fier stages, dual triode V11A and V11B, follow
the diseriminator. The output of the first stage,
AUD. AMP. V11A, is fed to spiral-four cable
at a terminal station or a transmitter input at
a relay station. This is considered the high-
fidelity output. The other half of the tube,
SPKR. AMP. V11B, operates as a second audio
amplifier. A low-pass filter, which removes all
frequencies above 2,800 cycles, is connected be-
tween V11B and the speaker output stage V12,
Low-fidelity signals only, 200 to 2,800 cycles, can
be heard in the loudspeaker L.S1 or monitor head-
phones. This is the low-fidelity output. Tube V13
operates squelch relay RL1. The 250-volt d-c¢
supply is furnished by tube V15. Tube V14 sup-
plies regulated 150 volts direct current. The
schematic diagram is shown in figure 139.

128. R-F UNIT.

a. Concentric Lines. Concentric transmission
lines may be constructed so that they act as
series or parallel resonant circuits. Lines so de-

118

signed may be substituted for the ordinary coil
and capacitor circuits. At high frequencies, cur-
rent flows on the outside of the inner conductor
and on the inside of the outer conductor due to
skin effect so that there is no radiation from a
concentric line. It is, therefore, a very high Q
circuit element. High Q circuits are necessary
lo provide amplifier gain, selectivity, and fre-
quency stability of the mixer oscillator. A shorted
quarter-wavelength line has a low impedance at
the shorted end and a high impedance at the
open end. The line can be made somewhat shorter
than a quarter wavelength by replacing part of
it with a capacitor, but the open end impedance
will be slightly reduced. Concentric lines are used
in the r-f amplifier, oscillator, and mixer stages.
Figure 94 shows the r-f unit. The outer conduc-
tors, shown at the left, fit over the inner con-
ductors, shown at the right. Figure 95 is a mech-
anical equivalent of the three r-f tuned circuits.
Corresponding parts may be located by refer-
ence to figure 96. The concentric lines used in
the three r-f tuned circuits are each composed
of an inner conductor, which is a tube substan-
tially shorter than 14 wavelength, and an outer
conductor of square cross-section which sur-



rounds the inner conductor along ils entire
length and shorts it at one end. The three square
outer conductors are made up in the form of a
partitioned box which is the foundation of the
r-f unit. The impedance between the free end of
the inner conductor and its outer conductor is
inductive with a very low resistive component.
This construction provides a low-loss, highly
stable, and concentric-line inductor. Silver-plated
steel is used for both the inner and outer con-
ductors. Lines L10, L20, and L30 are used in
place of the conventional coils in the r-f portion
of the receiver and, if considered as extremely
small values of inductance, their operation can
be easily understood. Figure 96 is the electrical
equivalent of the r-f circuits with coils used as
inductors.

b. Tuning. Tuning of the r-f circuits is ac-
complished by a three-gang capacitor C20, C30,
and C60, each section connected from the un-
grounded end of each line to grouhd. C1, C2,
and C3 are trimmer capacitors. Inasmuch as the
oscillator circuit must track 30 me lower in
frequency than the r-f and mixer circuits and
use the same value of tuning capacitance, the
oscillator inductor must be slightly higher in
value than the other two. To meet this require-
ment oscillator inductor L30 has been increased
in value by making its inner conductor smaller
in diameter while maintaining the same length.
Frequency stability of the oscillator circuit over
wide variations in temperature is obtained by
the use of a temperature-compensated capacitor
C4 in parallel with the oscillator frequency

DRIVEN BY FREQUENCY
CONTROL ASSEMBLY

o

Figure 94. Radio Receiver B-48/TRC-8 (XC-3), r-f unit.
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control tuning capacitor. Capacitor C4 has a
negative temperature coefficient, that is, its ca-
pacity decreases with an increase in tempera-
ture. Under conditions of rising temperatures
the tubing elements in the oscillator circuit will
expand and tend to decrease the frequency. This
tendency is counteracted by the compensating
capacitor which inereases the frequency with
rising temperatures thus keeping the oscillator
frequency substantially free from drift.

¢. Feed-through Capacitors. (1) Capacitors C6,
Offs. 0B, a0, €11,-012, C18, €14, ©138, €81, (22,
and C24 serve as conventional bypass and coup-
ling capacitors in the r-f section of the receiver
(fig. 94). In their electrical functioning, they
are identical with the usual capacitor which con-
sists of two conducting plates (electrodes), sep-
arated by a nonconducting dielectric, which may
be air, paper, oil, ceramic, ete. These capacitors,
however, are quite unconventional in their me-
chanical construction and are referred to as feed-

through capacitors.
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(2) Instead of two parallel plates, they have two
concentric cylindrical plates, separated by a
ceramic dielectric sleeve. All three parts are
physically bonded together as shown in the cross-
sectional view (fig. 97). The outer plate (elec-
trode), is in the form of a threaded bushing,
which serves to mount the capacitor, and also to
connect that plate electrically to the proper point
in the circuit. Thus capacitors C21, C18, and C6
are connhected to ground by mounting them on
the chassis, while capacitors €6, C13, C21, and
C22 are screwed into the tuned lines, thereby
connecting them electrically to these points, in
addition to mounting them mechanically. The
other plate (electrode) of the capacitor is the
inner concentric conductor. It is in the form of
a wire extending through the center of the unit,
and has a hook at each end. Consequently, testing
between these two outer hooked ends will always
show continuity, but capacity will be indicated
only between the outer threaded bushing and
either of the hooked ends of the inuer conductor.
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A shorted capacitor will show continuity be-
tween the outer threaded bushing and the inner
conductor. Connections to the inner plate of this
capacitor may be made at either one or both
ends, the hooks serving as convenient terminals
for soldering leads.

129. R-F AMPLIFIER.

a. The antenna is coupled to the receiver by
means of a 50-ohm coaxial transmission line.
This line terminates in a spring which makes
contact with antenna line L10 at a point having
approximately 50 ohms impedance to ground
(fig. 96). The antenna induetor acts as an
autotransformer with maximum impedance at
the ungrounded end, and is tuned to signal
frequency by the antenna section of fre-
quency control tuning capacitor C60 paralleled
by trimmer capacitor C1. Capacitor C6 couples
the line to the grid of i-f amplifier Tube JAN-
6AGH (V1). Resistor R1 is the grid resistor and
is connected to the automatic bias circuit through
decoupling circuit resistor R2 and capacitors
CT7 and C10. The grid is tapped down on L10
for impedance matching. Grid bias is furnished
by the SQUELCH ADJ. control on the front
panel which permits the r-f amplifier stage to
be operated at reduced gain when fairly strong
signals are received. Under some conditions of
operation, it may be advisable to use this control
to reduce r-f gain so that strofg adjacent fre-
quency signals will not cause eross-modulation.

b. Resistor R3 is used as a screen dropping
resistor and capacitor C5 is the screen bypass.
The high-voltage supply, 250 volts, is decoupled
by resistor R5, and capacitors C9, C15 and C16.
The plate circuit of tube V1 has high impedance
and is therefore coupled to a similarly high im-
pedance point on line [.20 which is tuned to
signal frequency by the mixer section of fre-
quency control tuning capacitor C20 paralleled
by trimmer capacitor C2. Resistor R4 and the
lead length through the center of the line are
used in a manner similar to an untuned primary
of an r-f coil. The plate lead is placed in the
inside of the inner conductor to keep it out of
the field of the resonant line which would reduce
the Q. Plate and screen current flow through
meter resistor R46 so that the r-f amplifier plate
and screen current is indicated on meter M1
when the switch is in the R.F. AMP. position.
Resistor R46 is a meter shunt. 1.1 is a heater

choke, bypassed to ground at each end by capaci-
tors C11 and C8. Capacitor C12 is used to couple
the signal from plate of tube V1 to line LZ20.

c. Plate and screen current flow through
meter resistor R46 so that the r-f amplifier plate
and screen current is indicated on the meter M1
when the switch i1s in the R.F. AMP. position.
Resistor R46 is a meter shunt. L1 is a heater
choke, bypassed to ground at each end by capaci-
tors C11 and C8.

130. MIXER.

a. The mixer serves to combine signal fre-
quency (230-250 me) with the local oscillator
frequency (200-220 mc) to produce a third,
or intermediate trequency (30 mc). The r-f sig-
nal is coupled to the grid of mixer Tube JAN-
6AG5 (V2) by capacitor C13. R6 is the grid
resistor. R7 is the screen drepping resistor by-
passed to ground at each end by capacitors C1
and C17. The heater is bypassed by capacitor
C18 and one side of the heater as well as one
side of the cathode is grounded. The local oscil-
lator signal is fed to the ungrounded end of the
cathode. Sufficient oscillator voltage is developed
from cathode to ground due to the impedance of
the cathode structure of the tube and the lead
length to ground to modulate the electron stream,
to produce the 30-me intermediate frequency in
the plate circuit.

b. Plate voltage is fed through i-f coil L4 and
resistor R11. Resistor R11 is the plate decoup-
ling resistor bypassed to ground at each end by
capacitors C27 and C29. Resistor R13 further
decouples the plate supply. The mixer output is
coupled to the i-f stages by capacitor C25. Plate
and screen current flow through meter resistor
R47 so that mixer plate and screen current is
indicated when the switch is in the MIXER
position. Resistor R47 is a meter shunt.

¢. The output of oscillator V3 is coupled to
the mixer cathode by means of coupling loop
131 and coupling capacitor C19. L3 is a heater
choke for mixer tube V2 and oscillator V3.

131. OSCILLATOR.

a. The local oscillator produces an r-f voltage
30 me lower in frequency than signal frequency
so that mixing these two signals will produce a
30-me component or intermediate frequency. The
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Figure 97. Feed-through capacitors, cross-sectional view.

oscillator circuit is the Hartley type (fig. 96).
L30 is the oscillator line. The inner conductor
has a smaller diameter than the r-f and mixer
inductors. It operates over a frequency range of
200 to 220 me. Capacitor C22 couples the grid
of Tube JAN-9002 (V3) to the line, and resistor
28 is the oscillator grid leak. C30 is the oscillator
section of the frequency control tuning capaci-
tor, and it is paralleled by trimmer capacitor
C3 and temperature-compensation capacitor C4,
Plate voltage is supplied through resistor R10,
bypassed to ground at both ends by capacitors
C24 and C23.

b. Plate current flows through resistor R4&
so that oscillator plate current will be indicated
on the meter when the switch is in the OSC. po-
sition. Resistor R48 serves as a meter shunt.
Plate voltage is taken from the regulated 150-
volt output of the power supply to further im-
prove frequency stability. L2 is a heater choke.
One side of the heater is tied to one side of the
cathode to minimize the effect of heater voltage
variations on frequency stability. The cathode,
in turn, is connected to a point on the line above
r-f ground potential. In order to prevent a dif-
ference of r-f potential from appearing on the
other heater terminal and causing hum modula-
tion of the oscillator, it is bypassed to the same
point on the line by capacitor C21. Resistor R9
is a parasitic suppressor. The r-f current flowing
through L30 is coupled to mixer tube V2 by
coupling loop L31.

132. I-F STAGES.

a. First I-f Amplifier. Coil L4 tuned to 30 me
by capacitor C26 is the first i-f transformer and
is coupled to the plate of mixer tube V2 (fig. 98).
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This stage, as well as the other three i-f stages,
uses Tube JAN-6AGH as an i-f amplifier. C25
1s the coupling capacitor and R14 is the grid
resistor. Capacitor C28 bypasses the grid return
to ground and resistor R12 connects the grid
return to the moving arm of the SQUELCH
ADJ. control. R12 is the grid return decoupling
resistor. R15 is the cathode resistor. This unby-
passed resistor serves to reduce detuning caused
by the change in grid capacity with change in
grid bias. L5 is a heater choke, bypassed to
ground at both ends by capacitors C31 and C32.
R17 is the plate decoupling resistor bypassed to
ground by capacitor C38. R16 is the screen drop-
ping resistor, bypassed to ground by capacitor
C33. Coil L6 tuned to 30 me by capacitor C37
is the second i-f transformer. Resistor R18 re-
duces the Q of the i-f circuit to increase the
bandwidth.

b. Second I-f Amplifier. Capacitor C36 couples
the i-f signal from the preceding stage V4 to
the grid of the second i-f amplifier, Tube JAN-
6AGH (V5). Resistor R20 is the grid resistor
and is bypassed to ground by capacitor C39. The
grid return is decoupled from the SQUELCH
ADJ. control by resistor R19. Resistor R21 is
the cathode resistor and L7 is a heater choke
bypassed to ground by capacitor C41. R23 is
the plate decoupling resistor bypassed to ground
by C43. R22 is the screen dropping resistor and
the screen is bypassed to ground by capacitor
C42. Coil L8 tuned to 30 me by capacitor C44
is the third i-f transformer. Resistor R24 re-
duces the Q of the i-f cireuil to inerease the
bandwidth.

c. Third I-f Amplifier. Capacitor C45 couples
the i-f signal from the preceding stage V5 to the
grid of the third i-f amplifier, Tube JAN-6AG5
(V6). Resistor R26 is the grid resistor and is
bypassed to ground by capacitor C46. The grid
return is decoupled from the SQUELCH ADJ.
contirol by resistor R25. Resistor R27 is the
cathode resistor and L9 is a heater choke by-
passed to ground by capacitor C47. The high-
voltage supply is bypassed to ground by capaci-
tor C40. The plate decoupling resistor R29 is
bypassed to ground by capacitor C49. Resistor
R8O is the screen dropping resistor and the
sereen is bypassed to ground by capacitor C48.
Coil L8 tuned to 30 me by capacitor C52 is the
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fourth i-f transformer. Resistor R28 reduces the
Q of the 1-f circuit to increase the bandwidth.

d. Fourth I-f Amplifier. Capacitor C53 couples
the i-f signal from the preceding stage V6 to
the grid of the fourth i-I amplifier, Tube JAN-
6AGH (V7). Resistor RB1 is the grid resistor
and is bypassed to ground by capacitor C51. The
grid return is decoupled from the SQUELCH
ADJ. control by resistor R30. Resistor R33 is
the cathode resistor and .13 is a heater choke
bypassed to ground by capacitor C54. The high-
voltage supply is bypassed to ground by capaci-
tor C70, and resistor R35 is the plate decoupling
resistor bypassed to ground by capacitor C58.
Resistor R34 is the sereen dropping resistor and
the sereen is bypassed Lo ground by capacitor
C55. Coil L4 tuned to 30 me by capacitor C56
is the fifth i-f transformer. Plate supply for all
1-f stages flows through the meter switch so that
total plate and screen current of the i-f ampli-
fiers will be indicated when the meter switeh is
in the i-f position. Resistor R73 is the SQUELCH
ADJ. control and resistor R32 serves as a mini-
mum bias resistor when the control is in the full
clockwise position. L11 is an additional heater
choke which serves to isolate the heater cireuits
of all stages up to the second i-f amplifier from
the remaining stages.

133. LIMITER STAGES.

a. First Limiter. The limiter stages (fig. 99)
remove all amplitude variations of the signal so
that the discriminator input voltage is constant.
Two limiters are used so that more perfect Hmit-
ing is obtained. These tubes operate at their
saturation point. Therefore any amplitude mod-
ulation present, such as high-frequency noise
voltages, eause no change in limiter plate current
and these unwanted noises are rejected. Capael-
tor C57 couples the i-f signal from the preceding
stage to the grid of the first limiter, Tube JAN-
6AGH (V8). Resistor R36, bypassed to ground by
capacitor C59, reduces the Q of the i-f cireuit to
increase the bandwidth. R74 and R45 are grid
resistors. The grid return voltage is applied to
the grid of the squelch tube so that rectified grid
current, a function of limiting, will increase the
bias applied to the squelch tube and eause squeleh
relay RL1 to drop out with a strong signal. 1.15
is the heater choke bypassed to ground by ca-
pacitor C61. The high-voltage supply is bypassed
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to ground by capacitor C63. Resistor R37 is the
screen dropping resistor and the screen is by-
passed to ground by capacitor C62. Resistor R38
1s the plate decoupling resistor bypassed to
ground by capacitor C64. Coil L.16 tuned to 30
me by capacitor C65 is the first limiter trans-
former. Resistor R39 reduces the Q of the if
circuit to increase the bandwidth. Plate current
flows through the meter so that limiter plate
current is indicated on the meter when the meter
switch is in the 1st LIM. Ip position.

b. Second Limiter. Capacitor C66 couples the
signal from the preceding stage V8 to the grid
of the second limiter, Tube JAN-6AG5 (V9)
(fig. 99). Resistor R40 is the grid resistor.
L17 is the heater choke and is bypassed to
ground by capacitor C67. The high-voltage
supply is bypassed to ground by capacitor C73.
Resistor R42 is the plate and screen decoupling
resistor bypassed to ground by capacitor C72.
Resistor R41 is the screen dropping resistor
and the screen is bypassed to ground by capaci-
tor C68. Coil L18 tuned to 30 me by capacitor
C71 is the second limiter transformer. Plate and
screen voltage for this limiter stage is taken
from the regulated 150-volt output of the power
supply and flows through the meter so that lim-
iter plate current is indicated on the meter when
the meter switch is in the 2d LIM. Ip position.
Sufficient gain is provided for limiting action to
start on the noise voltage generated in the grid

circuit of the r-f amplifier (shot-effect). The
output of this stage, free of amplitude varia-
tions, is a variable-frequency, constant-ampli-
tude 30-mec signal.

134. DISCRIMINATOR.

a. The function of the discriminator stage
V10 (fig. 100) is similar to that of the demodu-
lator stage of the conventional superheterodyne
receiver. It removes the audio frequency compo-
nent from the modulated r-f signal. The audio
component in an f-m signal is represented by
shifts or deviations in frequency, and the signal
smoothed out by the limiter stages is of constant
amplitude with no voltage variations due to
modulation. The function of the discriminator,
therefore, is to convert these frequency varia-
tions into voltage or amplitudé variations so that
the signal will operate a loudspeaker.

b. Capacitor C69 couples the signal from
the second limiter output to the discriminator
transformer L19 which is tuned by capacitor
C75. This circuit, as well as the limiter and
i-f circuits, is resonant at 30 mec. Transform-
ers LL18 and L19 are shielded from each other
so that they have no common electromagnetic
coupling. Signal voltage applied to the center
tap of LL19 provides a signal component on the
diode plates of the discriminator Tube JAN-6H6
(V10) which are in phase. To extract the audio

125



vi0
JAN - BHE
DISCRIMINATGOR

RS5&

e ANAN
2.2m
TD PLATE Qi C69 A
M >
20 Lim A0 Mk i ns7
e e e ) 10M
i 2 Fay ’.-
» i SBM
c L1
15 MMF i
T =EE J R
=== L2i < Ra 100 M
cra £ 5 <Tse
. i 5-7MMF N
<naz i 23
Sazm g cr7 1 A
Sy i — = — >
2 J 100 MMF 79 T c 158
: 1G0MMF M
=% =20 >
NOTE 1
M= )] T ulre
’I,OObﬂ 6 3AC LiGo

Figure 100. Radio Recejver R-48 TRC-8 (XC-3),

component from the signal, a second signal com-
ponent is required which places the diode
plates 180° out of phase with each other and
substantially 90° out of phase with the first
signal component. The second component is
normally obtained by direct coupling between
L18 and L19. Since no direct magnetic coupling
exists between L18 and L19 to provide this
phase-shifting voltage, this coupling is obtained
by capacitor C74 which produces electrical un-
balance in the discriminator tuned circuit L19
and C75 with the result that currents flow in
L19 in the same phase relation as would occur
with direct magnetic coupling. The degree of
this unbalance is controlled by the value of
C74, and since this determines the bandwidth
of the discriminator, the adjustment is rather
critical. The adjustment of L18, L19, and C7}
must not be changed without proper test equip-
ment.

¢. The signal components impressed on the
diode plates are combined and, due to rectifica-
tion, audio voltages appear across resistors R43
and R44, the diode load. Capacitor C77 serves
to remove any radio frequency that appears
in the audio output. L21 is the heater choke
and is bypassed at each end by capacitors C76
and C80.

d. When the carrier is not modulated, that is,
the frequency is constant, the phase relations
between the two voltages on each diode plate
are such that the output into the diode load
resistors is equal in magnitude but of opposite
polarity. The algebraic value of the voltage is
zero and no sound is heard in the loudspeaker.
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functivnal dicgram of discriminator stage.

However, when the carrier is modulated, signal
frequency is increasing and decreasing at an
audio rate from the resting frequency. These
swings in frequency cause the discriminator
circuit to become inductive at frequencies
above resonance and capacitive below reson-
ance. The phase relations between the diode
plates are shifted in such a manner as to un-
balance the diode outputs at an audio rate.
Thus deviations in r-f input frequency appear
across the diode load as alternating voltages
that have the same waveshape as the original
modulating voltage at the transmitter, and the
loudspeaker reproduces an audible sound cor-
responding to that impressed on the transmit-
ting mierophone.

e. A d-c component also appears across diode
load resistors R43 and R44 due to rectification
of the constant-amplitude carrier. When a sig-
nal is tuned in properly, this voltage becomes
zero. When the signal is tuned to one side of the
band, this d-¢ voltage will have a positive or
negative polarity depending upon which side of
the center frequency the receiver is tuned to.
This voltage is used as an indication of proper
tuning by being applied to the meter through
filter systems C77, R56, and C78, R57, RT79,
(81, and R58 to TUNE TEST switch S2 and
meter switech S1 (fig. 104). The d-¢ voltage ap-
pearing across R5H8 results in a meter reading.
Thus a zero reading on the meter with meter
switch S1 in the TUNE position indicates that
the receiver is properly tuned. The TUNE TEST
button merely reverses the meter so that a small
deflection will indicate mistuning. Resistor R79,
100,000 ohms, is the AUDIO GAIN control.
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135. AUDIO AND SPEAKER AMPLIFIER.

a. Audio Amplifier. (1) V11A and V11B (fig.
101) are the twin-triode sections of a single Tube
JAN-6SNT/GT. V11A is the amplifier and out-
put tube for the high-fidelity signal; V11A and
V11B are amplifier stages for the low-fidelity cir-
cuit. Audio voltage across the AUDIO GAIN
control R79 is applied to the grid of V11A by
C79. R59 is the grid resistor. The junction point
of resistors R59 and R60 is connected to the
squelch relay so that background noises are
grounded out, and the loudspeaker is muted,
whenever the squelch relay is energized. R62
and R63 are cathode bias resistors and their
junction point is bypassed by capacitor C82 so
that R62 will furnish some degeneration, and
thereby reduce distortion. Plate voltage is taken
from the regulated output of the power supply
(150 volts) through the meter switch S1 and is
connected to the plate of the tube through the
primary of transformer T2. Thus plate current
is indicated on the meter when the meter switch
is in the AUD. AMP. position.

(2) The impedance of the secondary of trans-
former T2 is 500 ohms. The transformer is ter-
minated in receptacle J3 and the two binding
posts on the front panel marked REC. OUTPUT.
The center tap of this transformer as well as the
two outside terminals are connected to the;trans-
mitter by means of Cord CX-104/TRC-1. This
center tap terminates at a binding post marked
Telephone EE-8, and the transmitter high-fidel-
ity transformer T203 is similarly center-tapped
and brought out to the other Telephone EE-8
post. Thus, at terminal stations, advantage is
taken of the simplex or phantom circuit obtained
over the spiral-four lines to furnish intercom-
munication facilities between terminal station
operators and Telephone Terminal CF-1-(*)
operators by means of Telephones EE-8-A (par.
126).

(3) Terminating the high-fidelity channel at
the transmitter front panel enables this circuit
to modulate the transmitter at relay stations
by interconnecting the REC and TRSG binding
posts with short leads. A convenient termina-
tion is provided for spiral-four cable at terminal
stations. The high-fidelity channel is designed

for use with modulation frequencies of 200 to
12,000 cycles per second.

b. Speaker Amplifier. The second half of Tube
JAN-6SNT/GT, V11B, functions as the speaker
amplifier stage for the low-fidelity channel (fig.
101). Signal voltage is taken from the plate of
tube V11A, through resistor R65 and coupling
capacitor C84 and fed to one end of the
SPEAKER VOLUME control R66. R67 is a
minimum volume limiting resistor. The moving
arm of the volume control is connected to the
grid of the tube. Cathode bias resistor R64 is
bypassed by capacitor C83. Plate voltage is ap-
plied through meter switch S1 so that plate cur-
rent is indicated on the meter when the meter
switeh is in the SPKR. AMP. position. Audio
output is fed from the plate of the tube through
coupling capacitor C85 to low-pass filter, Z1,
which removes all frequencies over 2,800 cycles.

136. SPEAKER OUTPUT.

a. The audio signal from the output terminal
of the low-pass filter Z1 is applied to the grid
of speaker output Tube JAN-6V6 (V12) (fig.
101). R68 terminates the filter and also serves
as the grid resistor. R69 is the cathode bias re-
sistor and is bypassed by capacitor C86. Resistor
R69 is connected to ground through the meter
switch so that cathode current is indicated on
the meter when the meter switch is in the SPKR.
OUT position.

b.. Screen voltage is supplied from the mid-
point of voltage dividing resistors R70 and
R71 and the screen is bypassed by capacitor
C87. Plate voltage is applied through the pri-
mary of transformer T3.

¢. The secondary of T3 is connected to the
loudspeaker through SPEAKER ON-OFF
switch S4 and to HEADSET jack J1. The low-
fidelity output signal is also connected to the
E lead of receptacle J3 on the front panel and
is made available at transmitter HEADSET jack
J202 so that the operator may monitor the re-
ceiver output by means of the handset. R72 is a
dummy load resistor which takes the place of
the speaker load when the SPEAKER ON-OFF
switeh is turned OFF,
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137. SQUELCH STAGE.

a. Squelch operation is accomplished by Tube
JAN-6N7 (V13) (fig. 102). There are two con-
ditions under which squelch operation is used.
At a terminal station the squelch circuit mutes
the receiver output when no signal is present to
eliminate background noises. At relay stations
squelch operation is used to mute the receiver
output when no carrier is present and also auto-
matically operate a transmitter by de-energizing
relay R1201 when a carrier is present.

b. Squelch operation is shown in a functional
.diagram (fig. 102). The grid return of the first
limiter, V8, is connected to the grid of the
squelch tube through decoupling resistor R75.
With no carrier present, and SQUELCH ADJ.
control R73 adjusted properly, little or no bias
voltage appears on the grid of squelch tube V13
and the resultant plate current energizes squelch
relay RL1 and grounds the audio signal applied
to V11A. As a carrier appears, rectified grid cur-
rent, which is a function of limiting, appears in
the grid return circuit of the first limiter tube.
This -voltage is applied to the grid of squelch
tube V13 and the additional negative bias fed to
the grid causes a drop in plate current which
de-energizes squelch relay RL1. This removes
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the ground from the audio circuit, permitting
the signal to be heard in the loudspeaker, and
grounds a contact which is connected to one
side of carrier relay RL201 in the transmitter.
Thus squelch relay RL1, operated by the car-
rier, automatically energizes carrier relay
RL201 in the transmitter and permits the re-
ceiver output to modulate the transmitter.

c. Resistor R74 and capacitor C50 filter the
first limiter grid return circuit and R74 is
connected to the meter switch so that grid cur-
rent is indicated on the meter when the meter
switch is in the 1st LIM. Ig position. R45 is a
meter shunt resistor. Plate voltage for the
squelch tube is applied through relay coil RL1
and the SQUELCH ON-OFF switch., When
squelch operation is not required, the squelch
circuit may be disabled by throwing the
SQUELCH ON-OFF switch OFF. Capacitor
C88 is a bypass which serves to keep signal
fluctuations such as instantaneous noise out of
the squelch grid eircuit.

138. POWER SUPPLY.

a. Rectifier. The high-voltage rectifier for the
power supply is Tube JAN-5U4-G (V15) (fig.
103). The power transformer T1 is designed for
either 115- or 230-volt operation (par. 50 and
fig. 139). The primary is fused by F1 and F2,
available for replacement on the front panel.
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Figure 103. Radio Receiver R-48/TRC-8 (XC-3), functional diagram of power supply.



Switch S5 is a double-pole POWER ON-OIF
switch and the primary is connected to an a-c
plug P1 by a 10-foot power cord W1. The output
of the full-wave rectifier works into a capacitor
input filter consisting of filter chokes 122 and
1.23 and capacitors C92, C89, and C91. All of the
output current flows through resistor R78 so
that approximately 10 volts negative to ground
is obtained for bias supply through the
SQUELCH ADJ. control R73. The filtered high-
voltage output of the power supply is approxi-
mately 250 volts. Heater voltage for all the tubes
in the receiver is supplied by the 6.3-volt wind-
ing of the transformer. Receptacle J2, on the
front panel, furnishes 250 volts for the plate cir-
cuit and 6.3 volts for the heater of Test Oscil-
lator TS-237/TRC-8 (XC-3).

b. Voltage Regulator. Tube JAN-OD3/VR-150
(V14) is a voltage regulator (fig. 103). It is
characteristic of this tube to maintain a con-

150V 25?"

stant voltage drop across its terminals. R77 is
the voltage-dropping resistor and C93 functions
as a bypass capacitor. The regulated 150-volt
output of this tube is applied to the mixer, oscil-
lator, second limiter, and audio-amplifier tubes
in order to provide maximum frequency and
output stability.

139. RECEIVER METERING.

A meter M1 and meter switch S1 are pro-
vided on the front panel of the receiver for
checking the operation of each stage. Resistors
R45 to R55, in conjunction with meter M1,
provide the ranges shown in the table in figure
104. The function of each switch position is as
follows:

a. TUNE Position. In this position one side of
the meter is connected to ground through the
TUNE TEST switch and the other terminal,

TO PLATES OF

V4,V5,V6,V7
TO PLATE OF
V3,0SC
TO PLATE OF
v, IST LIM
TO PLATE OF
V2, MIXER
TO PLATE OF
=
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VI, R-F AMP
TO PLATE OF

V1A, AUDIO AMP
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vi1B, SPKR AMP

TO GATHODE OF
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8200

SWITCH POSITION | METER RANGE
TUNE 0-220 LAMPS
g 1ST LIMITER Ig 0-250 4 AMPS
RF AMPLIFIER 0-10 MA
MIXER 0-1DMA
0SCILLATOR 0-10 MA
I F 0-50MA
1ST LIMITER Ip 0-I0MA
2D LIMITER 1p 0-10 MA
AUDIO AMPLIFIER 0-10 MA
SPEAKER AMPLIFIER 0-10MA
SPEAKER OUTPUT 0-18MA
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Figure 104. Radio Receiver R-48/TRC-8 (XC-3), functional diagram of meter switch.

131



also through the TUNE TEST switch, is con-
nected to the diseriminator output circuit. If
a signal is tuned in properly no reading will
appear on the meter. However, if the FRE-
QUENCY CONTROL dial is even slightly off
resonance, the discriminator unbalance will
cause a reading on the meter. Thus the tuning
dial can be adjusted until a zero reading on the
meter indicates proper tuning. The TUNE
TEST button reverses the polarity of the meter
so that even a small deflection will indicate that
the receiver is improperly tuned.

b. 1st LIM. lg Position. In this position the
positive terminal of the meter is grounded and
the negative terminal is connected to the first
limiter grid return circuit through R74. The
reading indicates the relative signal strength of
the received signal.

c. R.F. AMP. Position. In this position one side
of the meter is connected to the 250-volt sup-
ply and the other terminal to the plate circuit
of r-f amplifier tube V1, indicating plate current.

d. MIXER Position. In this position one side
of the meter is connected to the regulated 150-
volt supply and the other terminal to the plate
circuit of mixer tube V2 indicating plate cur-
rent.

e. OSC. Position. In this position one side of
the meter is connected to the regulated 150-
volt supply and the other terminal to the plate

circuit of oscillator tube V3, indicating plate
current.

f. L.F. Position. In this position one side of the
meter is connected to the 250-volt supply and
the other terminal to the plate circuits of all
four i-f tubes indicating total plate current.

g. 1st LIM. Ip Position. In this position one
side of the meter is connected to the 250-volt
supply and the other terminal to the plate cir-
cuit of first limiter tube V8, indicating plate
current.

h. 2nd LIM. Ip Position. In this position one
side of the meter is connected to the regulated
150-volt supply and the other terminal is con-
nected to the plate circuit of second limiter
tube V9, indicating plate current.

i. AUD. AMP. Position. In this position one
side of the meter is connected to the regulated
150-volt supply and the other terminal to the
plate circuit of audio-amplifier tube V11A, in-
dicating plate turrent.

i. SPKR. AMP. Position. In this position one
side of the meter is connected to the 250-volt
supply and the other terminal to the plate cir-
cuit of the speaker-amplifier tube V11B, indi-
cating plate current.

k. SPKR. OUT Position. In this position one
side of the meter is connected to ground and
the other terminal to cathode resistor R69, in-
dicating cathode current of speaker output
tube V12.

SECTION XV. THEORY OF ACCESSORY EQUIPMENT

140. ANTENNA SYSTEM.

a. Transmission Lines. The output of the trans-
mitter is coupled to the antenna with a coaxial
cable. A coaxial cable, or concentric transmis-
sion line, consists of an outer conductor oper-
ated at ground potential and a carefully cen-
tered inner conductor, The characteristic imped-
ance of these cables is low; those used in this
system have an impedance of 50 ohms. The an-
tenna is a half-wave dipole fed at the center
where the antenna radiation resistance is ap-
proximately 50 ohms. The standing wave ratio
on the coaxial line is more than 0.85 from 230 to

250 me.
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b. Antenna Assemblies. (1) The antenna as-
semblies used with this system consist of a
half-wave dipole mounted in front of a corner
reflector. The corner reflector is somewhat like
a funnel into which the signal is poured. By
use of the reflector the antenna becomes direc-
tional and a gain of approximately 6 db is ob-
tained in the desired direction (fig. 105). Best re-
sponse occurs when the receiving antenna is
directly facing the distant transmitting an-
tenna. The antenna should be aimed so as to
obtain maximum signal at the receiver; this
occurs when the antenna is directed properly
within plus or minus 15°. Either horizontal
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Figure 105. Antenna directiv

or vertical polarization may be used but com-
panion antennas must be similarly polarized
or considerable signal attentuation will oceur.
Vertical polarization is generally recommended
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Figure 106. Dipole and coaxial transmission line,
functional diagram.

for best results when the signal path is over

water.

(2) The signal is picked up by the dipole and fed

to the receiver through the coaxial transmission
line (fig. 106), The dipole support contains a por-
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Figure 107.
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tion of the coaxial cable and this is surrounded
by a quarter-wave skirt which serves to prevent
radiation or pick-up in the transmission line. A
length of polystyrene is inserted in the skirt to
improve the electrical characteristies. No adjust-
ments of any kind are required for satistactory
antenna performance over the frequency range
of 230 to 250 mc.

141. CONTROL BOX C-21A /TRC-1.

Control Box C-21A/TRC-1 (figs. 16 and 107)
consists of a four-pole, double-throw switch
which enables the operator’s handset to be
instantly connected to eilher of two positions.
This permits the operator to communicate in
either circuit direction at a relay station by
flipping the circuit direction switch to either
A or B. Handset jacks J501 and J502 are con-
nected to the moving arms of circuit direction
switch S501 and S502. Throwing the switeh to
the left, A position, connects the handset fo
plugs P501 and P504. Throwing the switch to
position B connects the handset to the other pair
of plugs, P502 and P503. Thus, if plugs P503 and
P504 are inserted into one transmitter, and plugs
P501 and P502 are inserted in the other trans-
mitter, the operator can switch rapidly from one
circuit direction to the other by throwing ganged
switch S501 and S502.

142. HANDSET H-23/U.

Handset H-23/U (fig. 14) is a standard
issue handset with a butterfly type press-to-
talk switch located on the handle for controll-
ing microphone and transmitter keying circuits.
The single-button carbon microphone has an
impedance of approximately 50 ohmsand the
earphone an impedance of approximately 250
ohms. A rubber-covered cord terminates in two
plugs: Plug PL-55 for earphone connections,
and Plug PL-68 for the microphone and push
switch connections (fig. 108). In actual opera-
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Figure 108. Handset H-23/U, schematic diagram.
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tion the earphone is connected across the 4-ohm
secondary winding of receiver output trans-
former T3. This impedance mismatech is de-
sirable as the loss of power resulting reduces
the receiver output o a comflortable listening
level. The 50-ohm microphone connects to the
50-ohm primary of transformer T204 in the
transmitter. The resulting impedance match
permits high microphone efficiency.

143. TELEPHONE EE-8-A.

Telephone EE-8-A is designed for field use on
either local battery or common battery systems.
It is compact, rugged, and portable, and in per-
formance equal to the best present-day com-
mercial telephones. It contains all the elements
necessary for a combination local battery and
common battery telephone, and the circuit ele-
ments are arranged for anti-sidetone transmis-
sion. I'or a complete description of Telephone
EIE-8-A, refer to TM 11-333.
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Figure 109. Junction Box J-85/G, schematic diagram.

144, JUNCTION BOX J-85/G.

Junction Box J-85/G permits either of two
power sources to he connected to a single load
(figs. 18 and 109). This allows two sources of
power, such as two Power Units 'I’E-TB-( ), to
be permanently connected to the junction box
and permits either one to be connected to the
load by throwing the toggele switch to either
A or B position. The two 10-foot cords, termi-



nating in plugs P401 and P402, are each plugged
into a Power Unit PE-75-( ). The load, or ex-
tension Cord CD-711, is plugged into either
receptacle J401 or J402, which are paralleled.
Depending on the direction of the three-pole,
double-throw switch S401, either inpu: cord is
connected to the output receptacles. This ar-
rangement is necessary as the Power Units
PE-75-( ) can only be operated 24 hours at a
time due to maintenance requirements. Junction
Box J-85/G permits continuous operation of
radio stations without power interruptions due
to refueling or maintenance.

145. JUNCTION BOX JB-110.

Junction Box JB-110 contains 10 outlet recep-
tacles wired in parallel and connected to a 10-
foot rubber-covered cord terminating in a
standard male plug (figs. 19 and 110). The
junction box is used at radio stations as a
multiple outlet box to permit up to 10 devices
to be plugged into an a-c line at the same time.
Plug P601 is connected to the receptacle of
Cord CD-711 or to the power source. The 10
receptacles accommodate the plugs of the trans-
mitters, receivers, shelter lights, trouble lamps,
soldering irons, ete.
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Figure 110. Junetion Box JB-110, schematic diagram.

146. CABLE ASSEMBLY CC-368 AND CABLE STUB
CC-356.

The cable assembly and stub used to connect
the spiral-four cable to the transmitter at a radio
terminal station are described in paragraphs 29
and 30. Their schematic diagrams are shown in
figures 111 and 112.

147. DUMMY ANTENNA.

The dummy antenna (fig. 113) provides a
visual means of determining the transmitter out-
put. It is composed of four pilot lamps rated at
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Figure 111. Cable Assembly CC-368, schemuatic diagram.
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Figure 112. Cable Stub CC-356, schematic diagram.
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Figure 113. Dummy antenna, sketch and schematic
diagram.
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250 ma (milliamperes), 6 to 8 volts, connected
to a Radio Frequency Plug UG-21,/U. These are
the same pilot lamps used with the receiver and
transmitter. In use, the dummy antenna is con-

nected to the ANTENNA receptacle on the trans-
mitter and lights when there is any r-f output.
The brilliancy of the bulbs is directly propor-
tional to the r-f output.

SECTION XVI. TROUBLE-SHOOTING PROCEDURES

148. GENERAL TROUBLE-SHOOTING INFORMA-
TION.

No matter how well equipment is designed
and manufactured, faults occur in service. When
such faults occur, the repairman must locate
and correct them as rapidly as possible. This
section contains general information to aid
personnel engaged in the important duty of
trouble shooting.

a. Trouble-shooting Data. Take advantage of
the material supplied in this manual to help in
the rapid location of faults. Consult the follow-
ing data when necessary:

(1) RADIO TRANSMITTER T-30/TRC-8
(XC-3).

(2) POWER PACK PP-115/TRC-8 (XC-3).

Figure ! e, -
No. Description
138 l Wiring diagram.

[
123 Chassis, top view.
124 Chassis, bottom view.
125 Tube-socket voltage diagram.

(3) RADIO RECEIVER R-48/TRC-8 (XC-3).

Figure
No.

136 Schematic diagram.

Description

137 Wiring diagram.

116 Chassis, front panel removed.

117 Chassis, right side panel removed.
118 Chassis, top panel removed.

119 Chassis, left side panel removed.

120 Chassis, bottom panel removed.
121 Tube-socket voltage diagram.

122 Resistor-capacitor board voltage diagram.

Figure Al
Description

No.
3 139- ) Schematic diagram. R
140 | Wiring diagram.
126 Chassis, top view.
127 | Chassis, r-f section.
128 Chassis, bottom view.
129 Tube-socket voltage diagram.
130 R-f tube-socket voltage diagram.
131 | Resistor-capacitor board voltage diagram.

(4) TEST OSCILLATOR TS-237/TRC-8
(XC-3).

Figure : i
No Description
14_1- S;llt‘n]illi(‘ (-li;-)g-rmn. : 2
142 Wiring diagram.
132 ’ Chassis.
133 Tube-socket voltage diagram.
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(5) MISCELLANEOUS FIGURES.

Figure
No.

92 Telephone EE-8-A circuit, functional diagram.

Description

107 Control Box C-21A/TRC-1, schematic diagram.
108 Handset H-23/U, schematic diagram.

109 Junction Box J-85/G, schematic diagram.

111 Cable Assembly CC-368, wiring diagram.

112 Cable Stub CC-356, wiring diagram.

143 Cord CX-104/TRC-1, wiring diagram.

144 Assembly instructions for Radio Frequency Plug
UG-21/U.

145 Capacitor color codes.

146 Resistor color codes.

b. Trouble-shooting Steps. The first step in
servicing a defective radio set is to sectionalize
the fault. Sectionalization means tracing the
faults to the component or circuit responsible
for the abnormal operation of the set. The sec-
ond step is to localize the fault. Localization
means tracing the fault to the defective part
responsible for the abnormal condition. Some
faults such as burned-out resistors, and over-
heated transformers can be located by sight and
smell. The majority of faults, however, must
be located by checking voltage and resistance.

c. Sectionalization. Careful observation of the
performance of the radio set while turning the
equipment on often sectionalizes the fault to
the transmitter or the receiver, and careful ob-
servation of the meters on the transmitter and
receiver front panel often determines the stage
or circuit at fault.

d. Meter Readings. Since most break-downs in
radio equipment are apparent by -a lack of
voltage or a change of voltage at some point,
careful attention to meter readings in each
switech position will indicate to an operator
which stage of the inoperative component is at

fault. Normal meter readings are indicated on
the front panels of the receiver and transmit-
ter. An additional feature of the metering
system provided is means for checking the
merits of all tubes. A low-emission tube will
cause a subnormal meter reading. In most cases,
therefore, the meter and meter switch is all
that is necessary in trouble shooting since the
proper use of this switch will not only check the
condition of the tubes but will also indicate
which stage is at fault.

149. VOLTAGE MEASUREMENTS.!

Voltage measurements are an almost indis-
pensable aid to the repairman, because most
troubles either result from abnormal voltages
or produce abnormal voltages. Voltage measure-
ments are taken easily, because they are always
made between two points in a circuit and the
circuit need not be interrupted.

a. Always begin by setting the voltmeter on
the highest range so that the voltmeter will
not be overloaded. Then, if it is necessary to
obtain increased accuracy, set the voltmeter to
a lower range.

b. In checking cathode voltage, remember
that a reading can be obtained when the cathode
resistor is actually open. The resistance of the
meter may act as a cathode resistor. However,
this almost always indicates a voltage much
higher than normal. Check between cathode
and plate instead of from cathode to ground
to determine if the cathode resistor is open.

¢. In locating the fault in a circuit having a
leaky or shorted coupling capacitor, bear in
mind that excessive plate current flows in the
tube and a reliable indication of this condition
is abnormally high-cathode voltage and some-
times low-plate voltage. After replacing the
faulty capacitor, check the cathode resistor as
well as the plate coupling resistor if used, to
see that no harm has been done by excessive
current through them.

d. Certain precautions must be followed when
measuring voltages above a few hundred volts.
High voltages are dangerous and can be fatal.
When it is necessary to measure high voltages,
observe the following rules:

' Unless otherwise indicated, all diagrams show sockets as viewed from the bottom. The exception appears in figure 121.
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(1) Connect the ground lead to the voltmeter.
(2) Place one hand in your pocket.

(3) If the voltage is less than 300 volts, con-
nect the test lead to the hot terminal (which
may be either positive or negative with respect
to ground).

(4) If the voltage is greater than 300 volts,
shut off the power, connect the hot test lead,
step away from the voltmeter, turn on the
power, and note the reading on the voltmeter.
Do not touch any part of the voltmeter, par-
ticularly when it is necessary to measure the
voltage between two points both of which are
above ground.

150. VOLTMETER LOADING.

a. It is essential that the voltmeter resistance
be at least 10 times as large as the resistance
of the circuit measured. If the voltmeter resist-
ance is comparable to the circuit resistance,
the voltmeter will indicate a voltage lower than
the actual voltage present when the voltmeter
is removed from the circuit. The resistance of
the voltmeter on any range can always be de-
termined by multiplying the ohms per volt by
the full scale range in volts. For example: The
resistance of a 1,000 ohm-per-volt meter on the
300-volt range is 300,000 ohms (1,000 ohms
per volt times 300 volts equals 300,000 ohms).

b. To minimize the voltmeter loading in high-
resistance circuits, use the highest voltmeter
range. Although only a small deflection will be
obtained (possibly only five divisions on a 100-
division scale), the accuracy of the voltage
measurement will be increased. The decreased
loading of the voltmeter will more than com-
pensate for the inaccuracy which results from
reading only a small deflection on the scale of
the voltmeter.

¢. When a voltmeter is loading a circuit, the
effect can always be noted by comparing the
voltage reading on two successive ranges. If the
voltage readings on the two ranges do mnot
agree, voltmeter loading is excessive. The read-
Ing (not the deflection) on the highest range
will be greater than that on the lowest range.
If the voltmeter is loading the circuit heavily,
the deflection of the pointer will remain nearly
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the same when the voltmeter is shifted from
one range to another.

d. The ohm-per-volt sensitivity of the volt-
meter used to obtain the readings recorded on
the voltage and resistance charts in this manual
is printed on each chart. Use a meter having
the same ohm-per-volt sensitivity. Otherwise, it
will be necessary to consider the effect of load-
ing.

151. FAULTS NOT INDICATED BY CHANGE IN-
VOLTAGE.

There are some causes of poor or no opera-
tion in equipment that are not made apparent
by a change in voltage at any point. It is essen-
tial that the trouble shooter become familiar
with these items so that they can be checked
after it is determined that all voltages are nor-
mal.

a. Receiver. The following list of receiver
conditions will cause weak or no reception with-
out appreciably changing the voltage readings.
(1) Open or shorted coaxial cable.

(2) Shorted tuning or trimmer capacitors.

(3) Open coupling capacitor in any cirecuit.

(4) Open audio or i-f coil or transformer wind-
ing shunted by a resistor.

(5) Shorted terminals of audio or i-f trans-
former windings.

(6) Open secondary of output transformer or
open speaker voice coil.

(7) Shorted tuning capacitor across any i-f
coil.

(8) Open cathode bypass capacitors,

b. Transmitter. The following list of transmit-

ter conditions will cause weak or no output

without appreciably changing the voltage read-
ings.

(1) Open or shorted coaxial cable or shorted
dipole,

(2) Shorted capacitor C242 or short in coaxial
cable 1.213.

(3) Open coupling capacitor.

(4) Open audio transformer winding shunted
by a resistor.

(5) Open inductors L215 or L216 resulting in
no modulation.

(6) Open attenuator Z202, Z203,
resulting in no modulation.

7204, or 7205



(7) Shorted lightning arrestors resulting in no
modulation.

(8) Open low-pass filter Z201 resulting in no
modulation on low-fidelity channel.

(9) Shorted capacitor C248 resulting in_hum
on carrier.

(10) Open transformer T204 or T203 resulting
in no modulation.

(11) Open capacitor C239 resulting in distortion
on low-fidelity channel only.

152. RESISTANCE MEASUREMENTS.

a. Normal Resistance Values. When 4 fault de-
velops in a circuit, its effect will very often
show up as a change in the resistance values.
To assist in the localization of such faults,
trouble-shooting data includes the normal re-
sistance values as measured at the tube sockets
and at key terminal points. These values are
measured between the indicated points and
ground unless otherwise stated. Often it is de-
sirable to measure the resistance from other
points in the circuit, in order to determine
whether the particular points in the circuit are
normal. The normal resistance values at any
point can be determined by referring to the re-
sistance values shown in the schematic diagram,
or by use of the resistor color code (fig. 146).

b. Precautions. (1) Before making any re-
sistance measurements, turn off the power. An
ohmmeter is essentially a low-range voltmeter
and battery. If the ohmmeter is connected to a
¢ircuit which already has voltages in it, the
needle will be knocked off scale and the volt-
meter movement may be burned out.

(2) Capacitors must always be discharged be-
fore resistance measurements are made. This is
very important when checking power supplies
that are disconnected from their load. The dis-
charge of the capacitor through the meter will
burn out its movement and in some cases may
endanger life. The shorting stick (par. 93)
should be used on the filter capacitors.

c. Correct Use of Low and High Ranges. It is
important to know when to use the low-resist-
ance range and when to use the high-resistance
range of an ohmmeter. When checking the
circuit continuity, the ohmmeter should be set
on the lowest range. If a medium or high range

is used, the pointer may indicate 0 ohms,
even if the resistance is as high as 500 ohms.
When checking high resistance or measuring
the leakage resistznce of capacitors or cables,
the highest range should be used. If a low range
is used, the pointer will indicate infinite ohms,
cven though the actual resistance is less than 1
meg (megohm).

d. Paraliel Resistance Connections.In a parallel
circuit the total resistance is less than the small-
est resistance in the circuit. This is important
to remember when shooting trouble with the
aid of a schematic diagram.

(1) When a resistance is measured and the
value is found to be less than expected, make a
careful study of the schematic to be certain that
there are no resistances in parallel with the
one that has been measured. Before replacing
a resistor because its resistance measures too
low, disconnect one terminal from the circuit
and measure its resistance again, to make sure
that the low reading does not occur because
some part of the circuit is in parallel with the
resistor.

(2) In some cases it will be impossible to check
a resistor because it has a low-voltage trans-
former winding connected across it. If the re-
sistor must be checked, disconnect one terminal
from the circuit before measuring its resist-
ance.

e. Checking Grid Resistance. When checking
grid resistance, a false reading may be ob-
tained if the tube is still warm and the cathode
is emitting electrons. Allow the tube to cool, or
reverse the ohmmeter test leads so that the
negative ohmmeter test lead is applied to the
grid.

f. Tolerance Values for Resistance Measure-

ments. Tolerance means the normal difference
that is expected between the rated value of the
resistor and its actual value.
(1) Most resistors that are used in radio cir-
cuits have a tolerance of at least 20 percent.
For example, the grid resistor of a stage might
have a rated value of 1 meg. If the resistor
were measured and found to have a value be-
tween 0.8 meg and 1.2 meg, it would be con-
sidered normal. As a rule, the ordinary re-
sistors used in circuits are not replaced unless
their values are off more than 20 percent.
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(2) The tolerance values for transformer
windings are generally between 1 and 5 per-
cent. As a rule, suspect a transformer which
shows a resistance deviating more than 5 per-
cent from its rated value. Allow the trans-
former to cool off before the resistance test
is made.

153. CAPACITOR TESTS.

NOTE: Feed-through capacitors are used in the
r-f stages of the receiver. The hooked terminals
of these capacitors are part of the inner elec-
trode and constitute only one plate of each ca-
pacitor. For a description of these capacitors,
refer to paragraph 128ec.

a. General. It is often necessary to check
capacitors for leakage or open or short circuits
which are caused by break-down of the dielec-
tric between the plates. This applies only to
capacitors of the tinfoil paper or mica type
since the dielectric film of wet electrolytic ca-
pacitors is self-healing.

b. Open Capacitors. To check a capacitor sus-
pected of being open, place a good capacitor in
parallel with it. In r-f circuits, keep the ca-
pacitor leads as short as those of the suspected
capacitor. In low-frequency circuits (less than
1 mc), the test capacitor leads may be several
inches long.

c. Shorted or Lleaky Capacitors. To check
shorted or leaky capacitors observe the kick
indication on an ohmmeter. Before attempting
to check the capacitor, remove one lead from
the circuit, since the capacitor is usually in
parallel with some other circuit element. Adjust
the ohmmeter to its highest range and connect
it across the capacitor. If the capacitor is good,
the needle flicks over slightly and gradually
drops back to infinity. This shows that the
capacitor has taken a charge and is not shorted.
If the needle does not go back to infinity, the
capacitor is leaky and should be replaced. This
test does not apply to capacitors which are
smaller than about 0.05.

d. Capacitor Color Code. A capacitor eolor
code is shown in figure 145. This code can be
used for checking the capacitor values against
the values shown on the circuit diagram, and
for replacing defective capacitors.
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154. CURRENT MEASUREMENTS.

Current measurements, other than those in-
dicated by panel meters, are not ordinarily re-
quired in trouble shooting in the radio set. Un-
der special circumstances where the voltage and
resistance measurements by themselves are not
sufficient to localize the trouble, a current meas-
urement can be made by opening the circuit and
connecting an ammeter to measure the current.
This procedure is not recommended except in
very difficult cases.

a. When the meter is inserted in a circuit to
measure current, it should always be inserted
away from the r-f end of the resistance. For
example, when measuring plate current, do not
insert the meter next to the plate of a tube,
but insert it next to the end of the resistor
which connects to the power. This precaution
is necessary to keep the meter from upsetting
the r-f voltages.

CAUTION: A meter has least protection
against damage when it is used to
measure current. Always set the cur-
rent range to the highest value. Then,
if necessary, decrease the range to give
a more accurate reading. Avoid work-
ing close to full-scale reading because
this increases the danger of overload.

b. In most cases, the current to be measured
flows through a resistance which is either
known or can be measured with an ochmmeter.
The current flowing in the circuit can be de-
termined by dividing the voltage drop across
the resistor by its resistance value. The drop
across the cathode resistor is a convenient
method of determining the cathode current.

155. TUBE CHECKING.

a. Purpose. Tubes are most frequently the
cause of defective operation. For this reason,
the first step in trouble shooting within a com-
ponent is check and replace any tubes whose
failure may account for the observed symp-
toms, such as a faulty meter reading in one
particular stage. Tube checkers are used te
check the emission of electrons from the cathode
and to test for shorted elements.



b. Tube Replacement Check. Results obtained
from a tube checker are not always conclusive,
because the conditions are not the same as
those under which the tube operates in the
set. For this reason, the final test of a tube
must be its replacement with a tube which is
known to be good. In many cases it is quicker
and more reliable o replace a suspected tube
with a good one than to check it with the tube
checker.

c. Tube Checking Instructions. An operating
chart and an instruction book or technical man-
ual are provided with the tube checker. This
chart indicates the setting of the tube checker
for each tube type. The number of controls,
their arrangement, and their seitings vary
with different types of tube checkers.

156. REPLACING PARTS.

Careless replacement of parts often makes
new faults inevitable.. Note the following
points:

a. Before a part is unsoldered, note the po-

sition of ’Ehe leads. If the part, such as a trans-
former, has a number of connections to it, tag
each of the leads.

b. Be careful not to damage other leads by
pulling or pushing them out of the way.

¢. Do not allow drops of solder to fall into
the set, since they may cause short circuits.

d. A carelessly soldered connection may
create a new fault. It is very important to
make well-soldered joints, since a poorly sol-
dered joint is one of the most difficult faults
to find.

e. When a part is replaced in r-f or i-f cir-
cuits, it must be placed exactly as the original
one was. A part which has the same electrical
value but different physical size may cause
trouble in high-frequency circuits. Give par-
ticular attention to proper grounding when
replacing a part. Use the same ground point
as in the original wiring. Failure to observe
these precautions may result in decreased gain
or possibly in oscillation of the circuit.

SECTION XVII. TEST EQUIPMENT

157. TEST OSCILLATOR TS-237 /TRC-8 (XC-3).

a. General. Test Oscillator TS-237/TRC-8
(X(C-3) is a crystal-controlled signal generator
designed to provide harmonic output for align-
ing the r-f and i-f stages of the receiver (fig.
15). A single Tube JAN-6AG5 (fig. 141) is used
in conjunction with a 5-mec crystal to provide
harmonic frequencies of 30 me for i-f alignment
as well as harmonic output of 230 to 250 me in
5-mc steps for r-f alignment. No tuning con-
trols are provided as the oscillator operates at
the fundamental frequency of the crystal and
all available output frequencies are harmonics,
or multiples, of 5 me. An output cord, Radio
Frequency Cable RG-8/U, is provided which
plugs into the ANTENNA receptacle on the
receiver front panel for r-f alignment. An
adapter (fig. 114) is provided for i-f alignment.
A plug, P301, flush-mounted on the oscillator
case, engages the TEST OSC. receptacle on the
receiver front panel and thus draws heater and
plate power from the receiver.

CAPACITOR
LEAD

CONNECTOR /
S|

TL 16866

Figure 114. I-f adaptor, sketch and schematic diagram.

b. Functioning. (1) The oscillator is of the
tuned-plate, tune-grid type with a crystal sub-
stituted for the tuned-grid circuit to provide sta-
bility at the operating frequency, 5 mec. How-
ever, since appreciable power up to the fiftieth
harmonic (250 me) is required, feedback is
provided from a voltage divider consisting of
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capacitors C305 and C306. Feedback voltage is
taken from the midpoint of these capacitors.
This type of positive, crystal return circuit feed-
back is adjusted to provide the square current
pulse through the oscillator tube which is neces-
sary for sufficient high harmonic output. Resis-
tor R301, 50,000 ohms, is the oscillator grid leak
and furnishes bias due to rectified grid eurvent.
Resistor 2302, 33,000 ohms, is the screen drop-
ping resistor.

(2) Capacitor C303, 0.001 mf, bypasses the
sereen to ground. Capacitor C301, 0.001 mf, by-
passes radio frequency from the ungrounded
side of the heater. Capacitor C302, 0.001 mf, is
the high-voltage bypass to prevent undesirable
radio frequency from feeding back to the re-
ceiver. Capacitor C304, 1.5 to 7.0 mmf, tunes
the ogeillator tank eircuit to the fundamental
frequency, 5 megacycles. Capacitors C305, 100
mmf, and C306, 500 mmf, are in series with the
tank tuning capacitor C304 to act as a voltage
divider in order to feed back a portion of the
oscillator output to the crystal. These two ca-
pacitors, by being in series with the tank ca-
pacitors, do not materially change the effective
value of capacitor C304 since their value is
many times that of the tank capacitor. How-
ever, they act as a voltage divider so that a
predetermined value of feedback voltage is avail-
able for oscillator output of high harmonic
content.

(3) Capacitor C307, 5 mmf, is the output coup-
ling capacitor and L301 is the oscillator tank
inductor. L302 provides considerable impedance
at 230 1o 250 me so that the r-f power developed
across it ean be coupled to the output cable.
C307 and L302 form an output coupling circuit
designed to deliver maximum r-f voltage at the
mean frequency (48th harmonic or 240 me) and
diseriminate against the 30-mc output (6th
harmonic) reducing it to a reasonablé level. This
attenuation is desirable as the 6th harmonic
has a muech higher output than the 48th har-
monic. Instructions for using the test oscillator
are given in paragraph 172.

158. SIGNAL GENERATOR 1-208.

Signal Generator [-208 is a frequency and
voltage standard for testing frequency-modu-
lated radio equipment. It is used in the calibra-
tion, alignment, and determination of sensi-
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tivity of frequency-modulated radio receivers,
The signal generator covers the frequency
range of 1.9 to 4.5 me and 19 to 45 me. The
frequency deviation can be adjusted from 0 to
5 ke each side of center frequency for the 1.9-
to 4.5-me band, and from 0 to 50 ke each side of
center frequency for the 19- to 45-me band.
Modulation frequencies are 150, 400, 1,000,
2,500 and 5,000 ¢ps (cyeles per second). Output
voltage up to 100,000 gv (microvolts) is devel-
oped at the termination of a 30-ohm tine. It may
be operated from a 12-volt, d-¢ source, or a 115-
volt, a-¢, 60-cyele source. Refer to TM 11-317 for
further information. Signal Generator 1-208 is
not furnished with the radio sets.

159. TEST SET 1-56-(%).

Test Set I-56-(*) comprises electrical instru-
ments designed for the maintenance and repair
of radio equipment. It is used to analyze radio
trouble, test vacuum tubes and pilot lamps, to
resistance.
IFurther information regarding its use is ob-
tained in the technical manual or manuals sup-
plied with the test set. Test Sets I-56-C, -D, -H,
-J, are covered in TM 11-303. Components of
Test Set 1-56-K (fig. 115) are covered in TM
11-2613, TM 11-2626, and TM 11-2627.

measure voltage, current, and

Figure 115, Test Set [-56-K.



SECTION XVIII. TROUBLE-SHOOTING CHARTS

160. USE OF TROUBLE-SHOOTING CHARTS.

The five trouble-shooting charts given in
succeeding paragraphs, if properly used, sim-
plify trouble shooting.

a. The first chart (par. 161) covers the
sectionalization of trouble in a system. This
chart lists the sequence of steps to follow in
locating and correcting trouble in a system.
They tell the operator whether the spiral-four
cable or the radio circuit between radio ter-
minal stations is at fault. Faults in the radio
relay circuit are sectionalized to a particular
radio relay station. By proper use of this chart,
the operator can save time that might other-
wise be lost in checking components that are
free of trouble.

b. The second chart (par. 162) sectionalizes
the cause of excessive noise in the system to a
particular radio station.

c¢. The third chart (par. 163) sectionalizes
trouble to a receiver or transmitter at a par-
ticular radio station. This chart lists the symp-
toms which may be recognized easily by the
operator and gives the probable location of the
trouble.

d. The fourth chart (par. 164) localizes the
trouble in a receiver to the individual part in
the circuit which is causing the abnormal
condition.

e. The fifth chart (par. 165) is similar to
the fourth except that it deals with localizing
trouble in the transmitter.

161. SECTIONALIZING SYSTEM TROUBLE.

a. General. (1) The System Control Station

(par. 55) is responsible for proper operation of
both telephone and radio equipment. The opera-
tor at this station should be notlified at once when
trouble is indicated. If this is impossible, the
Alternate System Control Station should be noti-
fied. The operator at the System Control Station
should supervise the necessary repair. 1f it is
impossible to notify the system control operator
and the trouble is of an emergency nature, the
operator at the defective station should make
the necessary repairs and quickly notify the
terminal operator.
(2) If trouble occurs in the system and its loca-
tion is not immediately determined, each station
operator should inspect the equipment in use for
satisfactory operation. The radio equipment may
be tested in accordance with the equipment per-
formance check list (par. 72).

b. Sectionalizing Trouble. The location of
trouble in the system may not be apparent.
Trouble can be localized by testing:

(1) The spiral-four circuit between the ter-
minal radio station and terminal telephone
station at each end of the system.

(2) The radio circuit between terminal sta-
tions in both directions.

¢. Sectionalizing an Open Circuit. Below is a
chart listing a sequence of steps to localize
trouble, and methods of correction following
a complete system break.

Steps

Remedy

EE-8-A.

1. Radio and telephone terminals communicate with each other by means of Telephone | 1.

Check spiral-four cable. See

F———

{requency.

Station) calls each relay station in succession, starting with the nearest relay station.
until an open circuit is indicated. This locates the particular station in trouble. Be-
fore calling the relay stations, disconnect one TSRG and one REC. wire of spiral-four
cable from the radio terminal set. Communication over Telephone EE-8-A is still
possible.

Il communication is not possible, the spiral-four cable circuit is defective. TM 11-369 and TM 11-2001

2. If step 1 indicates no trouble, send a test tone on channel 1 from the telephone terminal | 2. Check transmitter. Refer to

over the TRSG pair of spiral-four. The transmitter meter at the radio terminal in paragraph 165.

o7, MOD. position should indicate. If there is no indication, the transmitter is defective.
3. If step 2 indicates no trouble, tune the radio terminal receiver to the terminal transmitter | 3 Check receiver. Refer to

If the test tone sent on the TRSG pair of spiral-four cable from the tele- paragraph 164.

phone terminal does not return to the same telephone terminal, place an output meter

across the REC. OUTPUT terminals on the transmitter. A reading of less than 0.5

volt on the output meter when the transmitter in the %, MOD. position reads 0.25,

indicates a defective receiver,
4. If steps 1 to 3 indicate no trouble, each radio terminal station (acting as Radio Control | 4. Allow sufficient time (approx

30 min) for minor repairs
or substituting spares.
Then send help.

701267 O —46 11
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162. SECTIONALIZING SYSTEM NOISE. (3) Interference from other radio equipment or

g Leig 1 ) ignition noise.
a. Excessive noise in a system is caused by:

b. In most cases of system noise, the cause

1 i ) ak at ¢ ecelver. ’ : ? ‘
(1) Signal strength weak at any recei is apparent and can be remedied easily. To cheek,

(2) Cables and connectors at any station defec- follow the chart outlined below. The Radio Con-

tive or loose. trol Station directs for any necessary correction.
Symptom Probable trouble Remedy

1. Excessive receiver noise. 1. Signal strength weak at any receiver. 1. Check tuning of receiver and transmitter.

Check that the antenna is pointed in the
right direction.

Check proper polarization of antenna.
Substitute spares if necessary.

If caused by poor line-of-sight transmis-
sion path, relocate the stations.

Cables and connectors at any station de- Inspect all cords and connectors. Clean
fective or loose. and repair when necessary.
Interference from other radio equipment. Change to another assigned frequency.
Ignition noise. Malke sure that Power Unit PE-75-( )is

to the side of the antennas.

Remove the cause of ignition noise.

Key clicks from other radio equipment. Suppress clicks or relocate equipment.

2. Howling and singing. 2. Feedback in receiver. | 2. Reduce the setting of AUDIO GAIN
control,

163. SECTIONALIZING TROUBLE TO TRANSMITTER OR RECEIVER.

Symptom Probable trouble Remedy
1. Transmitter and receiver dead. Pilot | 1. Power Unit PE-75-( ) inoperative. | 1. Check Power Unit PE-75-( ).
lamps out. |
Junction Box J-85/G defective. ‘ Repair.
Cord CID-711 defective. Repair.
Junction Box JB-110 defective. Repair.
Power cords of receiver or transmitter ' Repair.
are defective,
Connect equipment for 115
Equipment operating from 115 volts but volt operation. Replace
connected for operation on 230 volts. \ fuse. Reset circuit breaker.
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163. SECTIONALIZING TROUBLE TO TRANSMITTER OR RECEIVER (contd).

Symptoms

Probable trouble

Remedy

2. Equipment inoperative. Pilot lights on
receiver and transmitter lighted.

2

Interconnecting cables improperly con-
nected or connectors not making good
contact.

Controls on receiver and transmitter not
properly set for operation.

Defective tubes.

2. Check

interconnecting
cables. and tighten con-
nectors.

Check control settings and
reset if necessary.

Replace defective tubes.
Check meter readings to
help determine defective
tube.

3. Receiver and transmitter in same direc- | 3. Intervening terrain causes excessive at- | 3. Select better operating sites.
tion operative, but communication poor. tenuation of signal,
Antennas not directed properly. Check antenna direction and
polarization,
4. Receiver dead. Pilot lamp out. 4. Fuse F1 or F2 blown. 4. Replace fuse.
Poor connection into Junction Box JB-110. Repair.
5. Transmitter dead. Pilot lamp out. 5. Power ON-OFF switch snapped OFF. 5. Throw ON.
Poor connection into Junction Box JB-110. Repair.
6. Receiver dead. Pilot lamp O.K. 6. Delective receiver. 6. See par. 164.
No meter readings.
7. Transmitter dead. Pilot lamp O.K. 7. Defective transmitter. 7. See par. 165.
No meter readings.
8. Receiver dead. Pilot lamp O.K. 8. SQUELCH control out of adjustment. 8. Readjust.
Meter readings normal.
Squelch relay RL1 inoperative. Repair relay.
9. Transmitter dead. Pilot lamp O.K. All | 9. Carrier relay RL 201 inoperative. 9. Repair relay.
readings except TRIPLER O.K.
10. Receiver signals weak. Meter readings [10. Open or shorted coaxial cable. 10. Replace.
normal.
Antennas improperly polarized. Check polarization.
11. No transmitter output. Meter readings |11. Open or shorted coaxial cable or antenna {11. Replace.

normal.

dipole faulty.
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164. LOCALIZING RECEIVER TROUBLE.

146

Symptoms Probable trouble Remedy
emie o ey S — =y ——— . .. —
1. No meter readings. 1. Defective power supply. 1. Repair.
Open filter choke L22 or L23. Replace.
Shorted capacitors C89, C91 or C92 Replace
Open resistor R78. Replace.
Defective rectilier tube V15. Replace.
2. No readings on MIXER, OSC., 2nd 2. Open resistor R77 in power supply. 2. Replace.
LIM. Ip, and AUD. AMP. positions.
Shorted capacitor C93. Replace.
3. High readings on MIXER, OSC., 2nd | 3. Defective regulator tube V14, 3. Replace.
LIM. Iq, and AUD. AMP. positions.
e e e = . - . =
4, All meter readings low. 4. Defective rectifier tube V15. 4. Replace.
e Sd ed aieweo———li o W0 ] iy yn - —— . O
5. Low reading, any one position. 5. Defective tube or circuit element in as- 5. Replace.
sociated stage.
6. No reading, TUNE position. 6. Shorted capacitor C81, 6. Replace.
Defective discriminator tube V10. Replace.
=T 0 2 - Al ——————————— .
7. No reading, 1st LIM. Ig position. 7. Defective 1st limiter tube V8. 7. Replace.
Open resistor R36 or R74. Replace.
Shorted capacitor C50 or C59. Replace.
e e e ———
8. No reading, R.F. AMP. position. 8. Defective r-f tube V1. 8. Replace.
Open resistor R5. Replace.
Open resistor R4. Replace.
High reading, R.F. AMP. position. Leaky or shorted capacitor C15 or CI6. Replace.
Leaky or shorted capacitor C9 or C12, Replace.
Open resistor R46. Replace.
9, No reading, MIXER position. 9. Defective mixer tube V2. 9. Replace. B
Open resistors R11 or R13. Replace.
Open i-f coil L4. Replace.
High reading, MIXER position. Shorted capacitors C27 or C29. Replace.
Open resistor R47, Replace.
\"---_




164. LOCALIZING RECEIVER TROUBLE (contd).

Symptoms

10. No reading, OSC. position.

High reading, OSC. position.

11. Low reading I.F. position.

High reading 1.F. position.

12. No reading, 1st LIM. Ip position.

High reading, 1st LIM. Ip position.

|

13. No reading, 2nd LIM. Ip position.

Low reading.

ITigh reading, 2nd LLIM. Ip position.

14. No reading, AUD. AMP. position.

High reading, AUD. AMP. position.

15. No reading, SPKR. AMP. position.

High reading, SPKR. AMP,

16. No reading, SPKR. QOUT position.

High reading. SPKR. OUT.

Probable trouble Correction
g 77_)}‘»1(?6(;1:;;’6 o;c_illator tube V3. 10. Replace.
‘ Open resistor R10. Replace.
\ Shorted capacitors C23 or C24. Replace.
i\ Open resistor R48. Replace.
\
11, Defective i-f tube V4, V5, V6, or V7. 11. Replace.
Shorted capacitors C35, C40, or C70. Replace.
12. Defective 1st limiter tube V8. 12. Replace.
Open resistor R38. Replace.
Open i-f coil 116 Replace.
Shorted capacitors C63 or C64. Replace.
Shorted capacitor C57. Replace.
13. Defeclive 2d limiter tube V9. 13. Replace.
Open resistor R42. Replace.
Open i-f coil L18. Replace.
Shorted capacitors C72 or C73. Replace.
‘\ Shorted capacitors C66. Replace.
|
14. Defective audio amplifier tube V11A. 14. Replace.
Open primary in transformer T2. Replace.
Open resistors R62 or R63. Replace.
Shorted capacitor C82. Replace.
15. Open resistors RG1 or R64. 15. Replace.
Shorted capacitor C83. Replace.
16. Open primary in transformer T3. 16. Replace.
Open resistor R69. Replace.
Shorted capacitor C86. Replace.
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165. LOCALIZING TRANSMITTER TROUBLE.

Symptoms

Probable tiouble

1. No meter readings.

. Defective Power Pack PP-115/TRC-8

(XC-3).
Open filter choke 1.225.
Shorted capacitors C240 or C241.

Defective rectifier tubes V207, V208.

2. No reading, B. VOLTS position.

High reading, B. VOLTS position.

. Open resistors R232 or R233.

Shorted capacitors C217, C225, C202,
C208.

Open resistor R234.

3. No reading, % MOD. position.

Low reading, 9, MOD. position.

. Open capacitor C237.

Open resistor R230

Defective tube V206.

4. No reading, OUTPUT position.

High reading, OUTPUT position.

. Open r-f choke 1.220.

Defective tube V204.
Open resistor R210 or R216.
Short capacitors, C213, C219, C227.

Open resistor R211.

Remedy

1. Repair.

Replace.
Replace.

Replace.

2. Replace.

Replace.

Replace.

3 Replace.
Replace.

Replace.

4. Replace.
Replace.
Replace.
Replace.

Replace.

5. No reading, AUD. AMP. position.

High reading, AUD. AMP. position.

. Open resistor R2285.

Defective tube V205.

Open resistor R224.

5. Replace.
Replace.

Replace.

6. No reading, MOD. position.

High reading, MOD. position.

. Open r-f choke L217 or L227, or R215.

Shorted capacitors C216, C224, C245,
C246.

Open resistor R212.

7. No reading, OSC. position.

High reading, OSC. position.

/. Open r-f chokes L218 or 1.221.

Open resistor R213.

8. No reading, TRIPLER position.

High reading, TRIPLER position.

. Open r-f chokes .219 or 1.222.

Defective relay RL201.

Open resistors R214 or R239.

6. Replace.

Replace.

Replace.

7. Replace.

Replace.

8. Replace.
Repair.

Replace.
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Figure 116. Radio Transmitter T-30/TRC-8 (XC-3),
chassis, front panel removed.
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Figure 117. Radio Transmitter T-30/TRC-8 (XC-3),
chassis, right side panel removed.
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Figure 118. Radio Transmitter T-30/TRC-8 (XC-3),
chassis, top panel removed.
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Figure 119. Radio Transmitter T-30/TRC-§ (XC-3),
chassis, left side panel removed.
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Figure 120. Radio Transmitter T-80/TRC-8 (XC-3),
chassis, bottom panel removed.
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Figure 123. Power Pack PP-115/TRC-8 (XC-3), chassis
top view.
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Figure 125. Power Pacle PP-115/TRC-8 (XC-8),
tube-socket voltage diagrant.
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Figure 127. Radio Receiver R-48/TRC-8 (XC-3), chassis,
r-f section.
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Figure 130. Radio Receiver R-48/TRC-8 (XC-3), r-f tube-
socket voltage diagram.
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tube-socket voltage diagram.
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SECTION XIX. REPAIRS

166. PART REPLACEMENT FOR RADIO
TRANSMITTER T-30/TRC-8 (XC-3).

o. Meter M201 (fig. 116). In order to replace
* this unit the transmitter front panel must ﬁrst
be removed.

(1) Loosen two setscrews on_.the hub of the
FREQUENCY CONTROL disc.

(2) Remove the dials from capacitor C243 and
switch S201.

(3) Remove 16 screws from the outer edges of
the transmitter front panel’ and remove the
panel.

(4) Remove three screws on the meter flange
holding it to the rear of the front panel, and
disconnect the leads.

b. Filter Chokes L215 to L224 and .Capacitors
C222 to C233 (fig. 120). Access to these units is
obtained through a bottom cover panel over
the choke section shield. Two screws mount
these chokes with their associated capacitors
to a small metal strip, which in turn is mounted
to the box by an additional pair of-screws. Re-
moval of any one of these chokes or capacitors
requires unsoldering of the two leads connected
to the choke and the removal of the two screws
which hold the metal mounting strlp to the

. choke shield box.

(1) Remove 10 screws holding the cover of the
choke shield box.

(2) Unsolder two leads from the defective choke
or capacitor. .

(3) Remove two associated choke mounting
' screws from the outside of the choke field box.
(4) Remove the choke, metal strip, and asso-
ciated capacitor.

c. Meter Switch $201 (fig. 117). (1) Remove
four screws from the track on the bottom right
side of the transmitter.

(2) Remove 15 screws from the right side panel.
(8) Remove the side panel.

(1) Remove the knob on the meter switch.

(6) Unsolder the leads to the meter switch.
(6) Remove the switch mounting nut.

(7) Remove the meter switch and the attached
resistors,

’

167. PART REPLACEMENT FOR POWER PACK
PP-115/TRC-8 (XC-3).

a. Relay RL201 (fig. 123). (1) From the front
166

I}

panel of the power supply remove
screws which mount the relay shield.
(2) Unsolder the leads from the relay 2
move the four screws which mount the re

b. Blower B201 (fig. 123). (1) Unsol
blower leads from the terminal board
pacitor C244 on the under side of the po
ply chassis. '
(2) From the base of the blower remo:
bolts which mount this unit on the ch

c. Attenvator 2202. (1) Remove ca
C240 (fig. 128) to permit the removal
attenuator (MODULATION ADJ. control
(2) Unsolder three leads from the atte 1l
(3) Remove the two attenuator mo
screws from the front panel of the power

168. PART REPLACEMENT FOR RADIO R
R-48 /TRC-8 (XC-3).

a.' Meter M1 (fig. 126). (1) Remove
screws on the meter flange.
(2) Pull the meter forward and remove
leads.

CAUTION: Bo not attempt to attach: o
disconnect leads from the meter wh
it is bolted to the panel.

b. POWER ON-OFF Switch S5 (fig. 126).
move meter M1 from the panel as deseri
subparagraph a above.
(2) Remove the nut holding the sw1tch
panel.
(8) Remove the switch through the me
(4) Unsolder the leads while the switch
mounted from the panel. '

c. Speaker LS1 (fig. 126). (1) Remove
screws at the front of the speaker housing
screws hold the cover in position and also
the speaker on its mounting studs. %
(2) Unsolder one lead and remove the
from its housing.

d. Capacitors C89, C91 (fig. 126). Thes‘el-i
the plug-in type and can be removed fr___v
octal sockets in the same manner as a
removed.

e. Relay RL1 (fig. 126). (1) Unsolder th&
from the five terminal lugs on the bottom
chassis, -
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(2) Remove two screws and the relay will drop
free.

169. RUSTPROOFING AND REPAINTING.

When the finish on the case has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surface as
follows :

a. Use #000 or #00 sandpaper to clean the
surface down to the bare metal. Obtain-a bright
smooth finish.

CAUTION: The use of steel wool, al-
though permitting rapid removal of
rust, is not recommended. Minute par-
ticles of steel wool frequently enter the
case and cause harmful internal short-
ing or grounding of circuits.

b. When a touch-up job is necessary, apply
paint with a small brush. When numerous scars
and scratches warrant complete repainting,
remove the radio set chassis and spray paint
over the entire case. Remove rust from the
case by cleaning corroded metal with dry-
cleaning solvent. In severe cases it may be
necessary to use dry-cleaning solvent to soften

the rust, and sandpaper to complete the prep-
aration for painting. Paint used will be au-
thorized and consistent with existing regula-
tions.

. 170. UNSATISFACTORY EQUIPMENT REPORT:

a. When trouble in equipment used by Army
Ground Forces or Army Service Forces occurs
more often than repair personnel feel is normal,
War Department Unsatigfactory Equipment
Report, W.D., A.G.O. Form No. 468 should be
filled out and forwarded through channels to
the Office of the Chief Signal Officer, Washing-
ton 25, D.C.

b. When trouble in equipment used by Army
Air Forces occurs more often than repair per-
sonnel feel is normal, Army Air Forces Form
No. 54 should be filled out and forwarded
through channels.

¢. If either Torm is not available, Form No.
468 (fig. 134) may be reproduced, filled out,
and forwarded through channels. When Army
Air Forces Form No. 54 is required but unavail-
able, reproduce Form No. 468 and forward it
through channels in accordance with directions
on Form No. 468.

SECTION XX. ALIGNMENT AND ADJUSTMENT

CAUTION: Alignment should not be at-
tempted unless it has been definitely
determined that lack of sensitivity is
not caused by a weak tube or a defec-
tive receiver component. In any case,
mark in pencil the slot position of all
aligning screws on the adjacent shields
so that the initial setting can be re-
turned to in the event realignment does
not restore normal receiver sensitivity.

‘171. MATERIAL REQUIRED.

a. Receiver. The following tools and test
equipment are required for receiver alignment:

Test Oscillator TS-237/TRC-8 (XC-3).
I-f adaptor P303.

168

Alignment screwdriver (Vaco-130, pro-
vided in draw of receiver case) or equivalent
narrow blade tool.

b. Receiver Discriminator. For discriminator
alignment, the following additional material is
required :

Signal Generator 1-208 or equivalent.
Voltmeter I-166 or equivalent.

c. Transmitter. For transmitter calibration a
dummy antenna or load is provided.

172. RECEIVER ALIGNMENT.

All aligning adjustments for Radio Receiver
R-48/TRC-8 (XC-3) are located on the re-

I Y .
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\
ceiver chassis and are made accessible by re-

moving the receiver top cover. The procedure
for receiver alignment is as follows:

a. Plug Test Oscillator TS-237/TRC-8 (XC-3)
into the TEST OSC. receptacle on the receiver
front panel. The adaptor, consisting of a Radio
Frequency Receptacle UG-58/U containing a
2.0-mmf capacitor, (fig. 114), is plugged into
the coaxial cable of the test oscillator. (This
places the 2.0-mmf capacitor in series with the
test oscillator output.)

b. Remove the shield cover from the r-f sec-
tion of the receiver (fig. 126). Remove mixer
tube V2, and oscillator tube V3 (fig. 135).

c. Bend a small hook at the end of the
2.0-mmf capacitor and attach it to the plate
contact of the mixer tube socket (No. 5 contact
of tube V2) (fig. 135).

d. Place the meter switch in the 1st LIM. Ig
position,

e. Throw the POWER ON-OFF switch ON
and allow the tubes to reach operating tem-
perature. Adjust the iron core tuning slug' of
i-f coils, L6, L8, L.12, and L14 respectively, with

. a screwdriver, for a maximum reading on the

meter (fig. 128). Readjust these coils in reverse
order for a maximum reading on the meter.
This reading should be approximately 170 micro-
amperes.

f. Disconnect the test oscillator coaxial cable
from the mixer plate and remove the adaptor.
Plug the test oscillator coaxial cable directly
into the ANTENNA receptacle on the receiver
front panel. Replace the mixer and oscillator
tubes. Replace the r-f shield.

%

v I
¢ AR

V2 SOCKET

A V3 SOCKET

. S
e . ¥
L -

ST CABLE OF TEST OSCILLATOR [
TS-237/TRC-8(XC-3).

ATTACH HOOK TO THE LEAD
{ TO PIN 5 0OF V2

Figure 135. Hooking i-f adaptor to plate contact of
mizer tube socket.
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g. Rotate the FREQUENCY CONTROL dial
to 250 mc and tune for maximum reading on
the meter. This reading should be approx-
imately 170 microamperes. Adjust the tuning
slug of i-f coil L4 to a maximum reading on
the, meter. Do not disturb the adjustments of
L6, L8, L12, or L14.

h. Adjust the FREQUENCY CONTROL dial

to indicate exactly 250 mc and adjust the trim-

mer capacitor marked OSC. on the receiver
chassis for a peak reading on the meter (fig.
126).

i. Additional peak meter readings should
occur at 230 me, 235 me, 240 mc, and 245 mc.
If peak readings do not occur exactly at these
points, repeat steps a to h above.

j- Adjust the trimmer capacitors marked RF
and MIX for peak meter reading with the
FREQUENCY: CONTROL dial set at 250 me.

k. Place the meter switch.in the .2nd LIM.
Ip position and adjust the tuning slug of L16
for minimum meter reading. The meter dip
should be slight and the adjustment very broad,
that is, not gritical.

I. Place the meter switch in the TUNE posi-
tion and adjust the tuning slug of L19 for a
meter reading of zero. Adjustment of L18 is
normally not required as small variations are
corrected by the tuning of L19. Do not adjust
L18 unless a frequency-modulated signal gen-
erator 18 available.

173. DISCRIMINATOR ALIGNMENT.

A frequency-modulated signal generator,
Signal Generator I-208 or equivalent, is neces-
sary for the alignment of the discriminator
stage. Do not attempt this alignment without
an f-m signal generator. Steps in paragraph 172
should be completed before starting discrimi-
nator alignment.

a. Connect the HIGH OUTPUT of Signal
Generator I-208 to the receiver ANTENNA
receptacle by pushing a small piece of bus wire
into the center conductor of the antenna recep-
tacle and connecting the red lead from the
signal generator to the bus wire and the black
lead to the receiver case.

170

dance, or an equivalent meter to the RE
PUT binding posts.

c. Tune the receiver to 240 me and
the signal generator for an output of
The deviation should be set to 16 ke wh
produce a final deviation of 96 ke since’

modulation frequency to 1,000 cycles.

d. Place the meter switch in the 1st LI
position and tune the receiver FREQUE
CONTROL DIAL for maximum reading on
meter.

e. Adjust the tuning slug in L18 for m
mum power output meter reading; then adj
L19 for zero reading on the receiver meter
the meter switch in the TUNE position. R
these adjustments at least once. '

f. Capacitor C74 on the under side of the
ceiver chassis (fig. 128) determines the di
inator bandwidth. It is not critical and n
should require no adjustment. If this ai
ment has been disturbed, or if the recei
put is distorted, this capacitor should
moved and measured with a Q meter,
capacity indicator, and set at 3.0 mmf.
completes the discriminator alignment.

174. TRANSMITTER CALIBRATION.

a. Transmitter frequency calibration
rected-by adjusting the transmitters to re
ers known to be in alignment. The windo
the FREQUENCY CONTROL dial is adj
so that small changes in calibration can 1
rected by moving the window.

b. Calibrate a receiver as follows:
(1) Plug Test Oscillator TS-237/TRC-8 (2
into the TEST OSC. receptacle on the re
front panel.

(2) Plug the test oscillator coaxial cable
the ANTENNA receptacle on the
front panel. ol
(3) Throw the POWER ON-OFF swi

and allow the tubes to reach operating t
perature, e
(4) Proceed as in paragraph 172 steps h te

(5) Remove the test oscillator.



¢. Install the dummy load (fig. 113) provided (1) Signal generator (General Radio  type
or the transmitter in the ANTENNA recep- 804B) or similar instrument. The signal genera-
“tacle. Set the transmitter to 250 mc and adjust  tor should be able to put out a signal at 240 me.
for maximum output by rotating the OUTPUT .
"TUNING control until the transmitter meter  (2) Signal Generator 1208 or similar f-m
8 reads maximum with the meter switch in the Signal generator. Refer to paragraph 158.
% OUTPUT position and the bulbs on the dummy

ALy : T 1 e I
I xe. most brilliant. (8) Signal Generator I 192 ( ) or equal audio

oscillator.

~ d. Adjust the FREQUENCY CONTROL dial
" on the transmitter for a peak meter reading on
. the receiver with the meter switch in the 1st
| LIM 1Ig position. It is not necessary to connect -(5) 500-ohm resistor.

. am antenna to the receiver if the distance be-

" tween the receiver and transmitter is less than ¢. Moving Parts and Finish. In addition to
100 feet. making the electrical tests described in sub-
3 gis . paragraph  d below, check the receiver for

3 e. Lioosen the mounting screws on the trans-  go0thness of operation in moving or rotating
" mitter dial window and shift it laterally so that parts and for condition of the finish.

. the hairline indicates exactly 250 me.

(4) Output meter, electronic meter (Ballantme
" type 380) or equivalent.

(1) Check the radio set for cleanliness inside

£. Capacitor C205 (fig. 120) is a phase adjust- and Butside

" ment for the reactance modulator. The adjust-
. ment is not critical and should be made only if a  (2) Rotate all tuning and volume controls. Op-
;".disbortion meter is available. Measure the dis-  eration across the are of rotation should be
. tortion in the receiver output while modulating  smooth. There should be no appreciable back- |
a transmitter and adju_st capacitor C205 for lash or slipping of controls. '
minimum distortion. _
: (8) Try all switches, both rotary and toggle.

- 9 Capacitor C242 (fig. 119) is an antenna  They should snap firmly into each contact po-
tuning capacitor that is adjusted 4t the factory  gjtion.

- for op’timum performance with the antenna
. equipment supplied. This capacitor need not be  (4) Insert the appropriate plugs into the
L 'ad.justed. proper jacks. The plugs should seat firmly and
: make good contact.

175. MINIMUM TEST REQUIREMENTS FOR RADIO : |
RECEIVER R-48/TRC-8 (XC-3). (6) Check fuse holders to see that fuses may

be removed easily but will lock tightly when

a. General. This paragraph is intended for RS

use by Signal Corps radio repair organizations

in determining the quality of a repaired Radio  (6) Observe the condition of the finish and
Receiver R-48/TRC-8 (XC-3). Radio equip-  plating. Both paint and plating should be free
ment which passes the tests outlined below is .from corrosion, blisters, flaking, bare or worn
suitable for field operation. spots, or deep scratches. !

, b. Test Instruments Required. The following in- d. Electrical Check. Check Radio Receiver
struments are required to make the test out- R-48/TRC-8 (XC-3) electrically, using the chart
lined in subparagraph d below. shown below as a guide.
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i
Signal generator settings [ |
] |
Test Modulation 1st LIM. Ig | Output meter reading
Attenuator Carrier (ma) (mw)
setting Frequency| Frequency| Deviation
(uv) (mc) (cps) (ke)
1. Sensitivity. 6 240 | None *A-140-170 | Receiver output 16
| Speaker output 1000
2. Noise ratio and output. 6 240 | 1000 100 A
a. Signal modulated.
b. Signal unmodulated. 6 240 None A Receiver output 0.04
3. Selectivity. 1B 60-100 30 None A
B x 10 20.56 None A
Bx 10 30.44 None A
4. Fidelity. 6 240 | 200 100 | A 9.0 to 11.0
6 240 [ 1000 100 | A 10
6 240 12000 100 | A 9.0 to 11.0

*A indicates a specific reading in the range of 140 to 170 ma. This specific reading for A remains constant for all

succeeding tests.

1B indicates a specific reading in the range of 60 to 100 uv,

NOTE: See legend for details.
LEGEND
1. SENSITIVITY.

a. Connect signal generator (General Radio type 804B)
or similar instrument to the receiver ANTENNA re-
ceptacle.

b. Set the SQUELCH ADJ. control to full clockwise
position. Set SQUELCH control to OFF. The setting of
AUDIO GAIN is not critical.

c. Set the receiver meter switch in 1st LIM. Ig po-
sition.

d. Adjust the signal generator to 240 mec and tune
the receiver to maximum meter reading.

e. The meter reading is indicated on the chart. Note
this meter reading.

2. NOISE RATIO.
a. Signal Modulated.

(1) Connect Signal Generator I-208 or similar f-m sig-
nal generator to the receiver ANTENNA receptacle
using the HIGH OUTPUT connections.

(2) Adjust the signal generator to 40 me and the modu-
lation to 16.6-ke deviation using 1,000-cps modulation.
(3) Set the receiver to 240 mc and adjust the
SQUELCH and SQUELCH ADJ. as in paragraph 1b
above. Tune the receiver until the meter in the 1st LIM.
Ig position is at peak reading. The deviation is 100 k=
because the 6th harmonic of 40 .mc is being received.
(4) Adjust the Signal Generator [-208 output until the
reeeiver meter in the 1st LIM. Ig position reads the
same as was obtained in paragraph 1d above (A on
chart).

(b) The receiver output, measured with an electronie
meter (Ballantine type 330), should be at least 16 mw
(milliwatts) measured across a 500-ohm resistor at the
REC. OUTPUT terminals. The speaker output should
be at least 1.0 watt measured across 10-ohm resistor
RR72 in the receiver with the SPEAKER ON-OFF switch
OFF. If the output is not 16 mw, adjust the AUDIO
GAIN control until the output meter reads 16 mw.
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b. Signal Not Modulated.
(1) Complete steps a(l) to a(b) above.
(2) Turn the modulation off.
(3) Adjust the signal generator for a meter reading
of A. (Refer to chart.)
(4) The output should be 0.04 mw or less measured
across 500 ohms at the REC. OUTPUT terminals of the
receiver.

3. SELECTIVITY.

a. Disconnect capacitor C13 from pin 1 of V2 at the
tube socket. Leave R6 connected.

b. Adjust the receiver controls as in 1b above.

¢. Connect the high side marked A of the r-f output
of Signal Generator I-208 to the grid of the mixer tube
and fasten the ground clip to the chassis.

d. Adjust Signal Generator I-208 to 30 me and its
output so that the receiver meter in the 1st LIM. Ig
position reads A. The output from the signal generator
should be between 60 and 100 av (microvolts), B.

e. Adjust the Signal Generator I-208 to 10 times its
output in ¢ above (600 to 1,000 microvolts) and adjust
the frequency so that the receiver meter reads A again.
The frequencies should be 29.56 me = 75 ke and 30.44
me =+ 75 ke. The bandwidth is 880 ke =+ 150 ke.

f. With an output of 120-220 #v the bandwidth should
bhe 300 ke =+ 75 ke.

g. With an output of 6,000-100,000 «v, the bandwidth
should be 980 ke =+ 150 ke.

h. Reconnect C13 to pin 1 of V2.

4. FIDELITY.

a. Use the same set-up as in 2a above, but use an audio
oscillator to modulate Signal Generator I-208.

b. Set the audio oscillator frequency to 1,000 cps.

c. Adjust the AUDIO GAIN of the receiver for 10-mw
outpul across the REC. terminals loaded with a 500-
ohm resistor.

d. The output at 200 and 12,000 cycles, should be as
indicated in the table.



APPENDIX

SECTION XXI. MAINTENANCE PARTS

176. MAINTENANCE PARTS FOR RADIO SET Higher Echelon Spare Parts

A TRC-8 (XC-3), RADIO TE

A:§TRC-H( (xc-)3), AND RAE‘:gN:ELL:\ETSET SIG 8-AN/TRC-8 When published

AN /TRC-12 (XC-3). SIG 8-AN/TRC-11 When published

' _ _ SIG 8-AN/TRC-12 When published

The following information was compi.led on SIG 8-T-30/TRC-8 When published

24 Februar_y 1945. The appropriate sectl(?ns of SIG 8-R-48/TRC-8 When published

the ASF Signal Supply Catalog for Radio Set

AN/TRC-8 (XC-3), Radio Terminal Set AN/ SIG 8-TS-237/TRC-8 When published

TRC/11 (XC-3), and Radio Relay Set AN/TRC- SIG 8-AS-52/TRC-8 When published

12 (XC-3) are: SIG 8-AB-48/TRC-8 When published

Organizational Spare Parts SIG 8-H-23/U When publ%shed
SIG 7-AN/TRC-8 When published 53 2G4 ST
SIG 7-AN/TRC-11 When published 0 159 Pl Rh e
SIG 7-AN/TRC-12 When tklished SIG 8—EE-8r When pubh.shed
SIG 7-T-30/TRC-8 When published SR PRA When. published
SIG T7-R-48/TRC-8 When published SIG 8-1-56 When publTshed
SIG 7-TS-237/TRC-8 When) pobliched) St Skl When published
SIG 7-AS-52/TRC-8 Whan pobfehe | /oo LlrT | Whirpbiksd
SIG 7-AB-48/TRC-8 When published Al When published
S1G 7-PE-75 For the latest index of available catalog sec-
SIG 7-1-56 tions, see ASF Signal Supply Catalog SIG 2.

a. Maintenance Parts for Radio Set AN/TRC-8 (XC-3).

Signal Corps
stock No. Name of part and description

255002-8.1 RADIO SET AN/TRC-8 (XC-3): ground; fm; 12-w; Sig C Spec No. SCL-654-A.

2A264-52.1 ANTENNA ASSEMBLY AS-52/TRC-8 (XC-3): includes 2 dipoles, brass, olive drab, ea 974" X 19
x 0.020" wall, sealed in polystyrene holder; attached to 14" Ig steel mtg support, with 9” Ig coax cable
and Connector UG-58/U; mounted on corner reflector; 30" lg x 23" h x 8” wd.

2A248-48.1 ANTENNA SUPPORT AB-48/TRC-8 (XC-3): 40-ft sectional steel mast to support Antenna Assem-
bly AS-52/TRC-8:; 8 mast sect, ea 65" Ig x 2” wd; Lewyt dwg No. 2597.
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a. Maintenance Parts for Radio Set AN/TRC-8 (XC-3) (contd).

Signal Corps
stock No.

1B812.11

3E6000-104

3E7160-37

3E1711

6L.405-13.68

61.405-20

273065-14

6Z7591-10

671734.1

6Z21727-2

2771174

2B620-23

275600-85

6Z1041

Name of part and description

.

CABLE, power: copper; 2 No. 12 AWG stranded cond, ea 65 No. 30 AWG strands; 53" over-all diam;
rubber jacketed; 100-{t roll (part of Junction Box JB-110).

CABLE ASSEMBLY, power: Sig C Cord CX-104/TRC-1; rubber jacketed; ? " diam; 10 ft 1g: 6 cond
No. 16 AWG stranded, ea 65 No. 34 AWG strands; Sig C dwg No. SC-D-14466; (with 7 cont male
connector AN-3106-16S-1P and clamp at ea end); (connects receiver and transmitter).

CABLE ASSEMBLY, power: Buna S covered; round, 3, diam; 101, ft Ig; 2 No. 12 AWG cond, tinned
copper, ea 65 strands No. 30 wire; Sig C dwg SC-D-15910-A (with metal covered cord grip cap Hubbell
No. 7238 one end; two solder lugs other end) {part of Junction Box J-85/G).

CABLE ASSEMBLY, power: Sig C Cord CD-711; rubber jacketed; 50 [t lg; 2-cond; No. 14 AWG,
copper tinned, ea cond 41 strands No. 30 wire; Sig C dwg S5C-A-8888; (with connector body Hubbell
No. 7187 one end, plug cap Hubbell No. 7238 other end); (connects junction box al power units to
junction box at radio station).

CLAMP, mounting: steel; olive drab; 13115;” Ig x 33" thk; Lewyt part dwg No. 1.2850: (fastens receiver
to vehicle body).

CLAMP, mounting: steel; olive drab; 20” Ig x 343" thk; Lewyt part dwg L2851; (fastens transmitter to
vehicle body).

CONNECTOR, female contact: 2 T slot cont; straight; 4” lg x 115" wd x 1” h; Bryant No. 4832; (part
of Junction Box JB-110).

CONNECTOR, female contact: 2 T slot cont straight; 135" diam x 134" h; Hubbell No. 7187; (part of
Cord CD-711).

CONNECTOR, male contact: 2 semi-circular twist lock blades; straight; 115" diam x 5" d less blades;
Hubbell No. 7238; (part of Cord CD-711 and Junction Box J-85/G).

CONNECTOR, male contact: two flat parallel blades; straight; 115" diam x 5" lg less cont; Hubbell
No. 7057; (part of Junction Box JB-110),

CONNECTOR, male contact: 7 round cont: straight; 114" diam x 115" lg; Amphenol No. AN-3106-
16S-1P; (part of Cord CX-104/TRC-1),

HANDSET H-23/U: receiver impedance 250 ohms; black phenolic, 9" lg x 23" wd x 3134” d; Sig C
Spec No. 71-1058; (with Cord CD-494 and Plugs PL-55 and PL-68).

JUNCTION BOX J-85/G: steel, zinc coated, olive drab; with cover; 534" lg x 474" h; two 174" thread-
less outlets; two 2-cond cables with male plugs; 2 female connectors Hubbell No. 7210 and toggle
switch C-1I No. 8792-K4; (connects two Power Units PE-75 to extension cord or directly to load).

JUNCTION BOX JB-110: steel, olive drab; with face plate; 415" wd x 214" thk x 214" lg; one thread-
less outlet 134" diam: 5 duplex female connectors; 10 {t, 2 cond No. 12 rubber jacketed cable: with
Hubbell No. 7057 male connector; Sig C dwg No. SC-D-11461.
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a. Maintenance Parts for Radio Set AN/TRC-8 (XC-3) (contd).

Signal Corps
stock No.

626897-2

676815-2.1

3H4575

2C4180-48-1

2C6900-30-1

6R15292
6R16091

379849.162

3F4325-237.1

3F4056

1B110B.1

6R55118-20

61.3106-32
61.3108-32
61.6632-16.1
61.6832-16.1
6L72206

6L.72208

Name of part and description

LIGHT, extension: 50-w, 115-v; with 25 {t extension cord.

LAMP, incandescent: 115-v, 50-w; bulb A-19 clear; medium screw base; Mazda No. 50A/CL; (part of
extension light),

POWER UNIT PE-75: gasoline; 2.500-w at 1009, pf; 120-v, 60-c; single-phase; Sig C Spec No. 71-952-A.

| RADIO RECEIVER R-48/TRC-8 (XC-3): fm; 230- to 250-mc; input 115-230 v, 50-60 ¢, 120 w; mtd
in steel cabinet; 2215" x 17" x 184"

RADIO TRANSMITTER T-30/TRC-8 (XC-3): fm; 230- to 250-mc; output 12 w; input 115-230 v,
50-60,C 350 w; steel cabinet; 20" x 17" x 24"

SCREWDRIVER: alignment; 2" blade; 373" 1g over-all; Vaco No. A-130-2ZK.
SCREWDRIVER: 6" lg x f‘m” blade; Xcellite No. 3166.

SWITCH, toggle: DPDT, 6-pole, 2-position single-deck; bakelite body; C-H No. 8792-K4; (part of
Junction Box J-85/G).

TEST OSCILLATOR TS-237/TRC-8 (XC-3): unmodulated crystal controlled with harmonic output
of 30 mc and 230-250 mc in 5 mc steps; 53" x 33" x 214"; Lewyt part dwg No. 989.

TEST SET I[-56: consists of Voltohmmeter I-166, Test Unit 1-176, and Tube Tester 1-177.

WIRE W-110-B: insulated; 2-cond; 7 strands 4 steel 13 mil and 3 copper 13 to 14 mil; Sig C Spec No.
71-478; (on Reel DR-4; 14 mile of wire per reel).

WRENCH, box: %;" and 53"; Williams No. 9727,
GENERAL HARDWARE
NUT, hexagon: brass; No. 6-32.
NUT, hexagon: brass; No. 8-32.
SCREW, machine: RH; brass: No. 6-32; 1" Ig.
SCREW, machine: RH; brass: No. 8-32; 1" Ig.

| WASHER, lock: steel, smooth, for No. 6RH mach screw; % " OD x 0.018" thk; Shakeproof No. 1206.

WASHER, lock: steel, smooth; for No. 8 RH mach screw; Shakeproof No. 1208.

b. Maintenance Parts for Radio Terminal Set AN/TRC-11 (XC-3).

Signal Corps
stock No.

2550002-11.1

2A264-52,1

2A248-48.1

Name of part and description

RADIO TERMINAL SET AN/TRC-11 (XC-3): ground; FM; 12-w; Sig C Spec No. SCL-654-A.

ANTENNA ASSEMBLY AS-52/TRC-8 (XC-3): includes 2 dipoles, brass, olive drab, ea 94" x %"
OD x 0.020” wall, sealed in polystyrene holder; attached to 14” Ig steel mtg support; with 9” lg coax

cable and Connector UG-58/U; mounted on corner reflector 30” Ig x 23" h x 8” wd.

ANTENNA SUPPORT AB-48/TRC-8 (XC-3): 40 ft sectional steel mast for Antenna Assembly

AS-52/TRC-8: 8 mast sect, ea 65" Ig x 2” wd; Lewyt dwg No. 2597,

175




b. Maintenance Parts for Radio Terminal Set AN /TRC-11 (XC-3) (contd).

2C4180-48-1

Signal Corps Name of part and description
stock No. Y
1B812.11 CABLE, power: copper; 2 No. 12 AWG stranded cond, ea 65 No. 30 AWG strands; 34" over-z
rubber jacketed; 100-ft roll; (part of Junction Box JB-110).
3E6000-104 CABLE ASSEMBLY, power: Sig C Cord CX-104/TRC-1; rubber jacketed; %;" diam; 10
No. 16 AWG stranded, ea 65 No. 34 AWG strands; Sig C dwg No. SC-D-14466; (with 8
connector AN-3106-165-1P and clamp at ea end); (connects receiver and transmitter).
| 3E7160-37 CABLE ASSEMBLY, power: Buna S covered; round, 3%,” diam; 1014 ft Ig; 2 No. 12 AWG'
2 tinned copper, ea 65 strands No. 30 wire; Sig C dwg SC-D-15910-A; (with metal covered ¢
cap Hubbell No. 7238 one end; two solder lugs other end); (part of Junction Box J-85/G).
3E1711 CABLE ASSEMBLY, power: Sig C Cord CD-711; rubber jacketed; 50 ft; 2-cond; No. 14 AW'
tinned, ea cond 41 strands No. 30 wire; Sig C dwg SC-A-8888; (with connector body Hub g
7187 one end, plug cap Hubbell No. 7238 other end) (connects junction box at power units
tion box at radio station).
61.405-13.68 CLAMP, mounting: steel; olive drab; 1314" Ig x 3" thk; Lewyt part dwg No. L2850; (fastens
to vehicle body).
6L.405-20 CLAMP, mounting: steel; olive drab; 20” Ig x ;" thk; Lewyt part dwg No. 2851; (fastens
to vehicle body).
273065-14 CONNECTOR, ferhale contact: 2 T slot cont: straight; 4” Ig x 125” wd x 1" h; Bryant No. 4832-
of Junction Box JB-110).
6Z7591-10 CONNECTOR, female contact: 2 T slot cont; straight; 135" diam x 13¢” h; Hubbell No. 718
of Cord CD-711).
6Z1734.1 CONNECTOR, male contact: 2 semicircular twist lock blades; straight; 114" diam x 34" d;\’ |
No. 7238; (part of Cord CD-711 and Junction Box J-85/G). -y
277117.4 CONNECTOR, male contact: 7 round cont; straight; 114" dlam x 114" 1g; Amphenol No.
165-1P; (part of Cord CX-104/TRC-1).
6Z1727-2 CONNECTOR, male contact: 2 flat parallel blades; straight; 114" diam x 54" Ig less oont,
/ No. 7057; (part of Junction Box JB-110). ! )
2B620-23 HANDSET H-23/U: receiver impedance 250 ohms; black phenolic; 9” Ig x 23" wd.x 313" ¢
Spec No. 71-1058; (with Cord CD-494 and Plugs PL-55 and PL-68).
275600-85 JUNCTION BOX J-85/G: steel, zinc coated, olive drab: with cover; 533" Ig x 424" wd x 5
124" threadless outlets; two 2-cond cables with male plugs; 2 female connectors Hubbell No. 721
toggle switch C-H No. 8792-K4: (connects two Power Units PE-75 to extension cord or direc
load).
621041 JUNCTION BOX JB-110: steel, olive drab; with face plate; 4%3” wd x 214" thk x 21£* 1g; one i
less outlet 134" diam; 5 duplex female connectors; 10 ft, 2 cond No. 12 rubber jacketed
Hubbell No. 7057 male connector; Sig C dwg No. SC-D-11461.
626897-2 LIGHT, extension: 50-w, 115-v; with 25-ft extension cord.
626815-2.1 LAMP, incandescent: 115-v; 50-w; bulb A-19 clear; medium screw base; Mazda No. 50A/CL '
extenswn light).
3H4575 POWER UNIT PE-75: gasoline; 2,500 w at 1009, pf; 120-v, 60-c; single-phase; SlgCSpecNo 7
RADIO RECEIVER R-48/TRC-8 (XC-3) fm 230- to 250-mc; input 115-230 v, 50-60 c, 1

in steel cabinet; 2215" x 17” x 183", \
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inn‘;hunce Parlts for Radio Terminal SengN /TRC-11, (XC-‘33 (contd).

1

: ~ Name of part and description

RADIO TRANSMITTER T-30/TRC-8 (XC-3): fm; 230-250 mc; output 12 w; input 115-230 v,
50-60 c, 350 w; steel cabinét; 20" x 17" x 24".

SCREWDRIVER: alignmient; 2” blade; 374" lg over-all; Vaco No. A-130-2zK.

SCREWDRIVER: 6" Ig x %;" blade; Xcellite No. 3166.

SWITCH, toggle: ' DPDT, 6-pole, 2—posxtlon single-deck; bakelite body; C-H No. 8792-K4; (part of
Junction Box J-85/G). ‘

TELEPHONE EE-8: local or common battery; portable; self-contained; w1th leather case 314" x 7"
- x 94" w1th carrying strap; Sig C Spec No. 71-631.

TEST OSCILLATOR TS-237/TRC-8 (XC-3): unmodulated; crystal controlled with harmonic out-
put of 30 mc and 230-250 mc in 5 mc steps; 53" x 3%4” x 214"; Lewyt part dwg No. 989.

TEST SET I-56: consists of Voltohmmeter 1-166, Test Unit I-176, and Tube Tester I-177.

WIRE W-110-B: insulated; 2-cond; 7 strands; 4 steel 13 mil and 3 copper 13 to 14 mil; Sig C Spec No.
71-478; (on Rgel DR-4; }4 mile of wire per regl). ;

WRENCH, box: %" and 54”; 12 point Williams No. 9727; 6” 1g chrome.
GENERAL HARDWARE
NUT, hexagon: brass; No. 6-32.
NUT, hexagon: brass; No. 8.32.
SCREW, machine: RH; brass: No. 6-32; 1" Ig.
SCREW, machine: RH; brass; No. 8-32; 1” Ig.
WASHER, lock: steel, smooth; for No. 6 RH mach screw; %" OD x 0.018” thk; Shakeproof No. 1206..

WASHER, lock: steel, smooth; for No. 8 RH mach screw; Shakeproof No. 1208,

€. Maintenance Parts for Radio Relay Set AN/TRC-12 (XC-3).

Name of part and description

RADIO RELAY SET AN/T RC-12 (XC-3): gzouhd‘ fm; 12-w; Sig C Spec No. SCL-654-A.

ANTENNA ASSEMBLY AS-52/TRC-8 (XC-3): includes 2 dxpoles, brass, olive drab, ea 9/” x %"

OD x 0.020" wall, sealed in polystyrene holder; attached to 14" Ig steel mtg support; with 9" Ig coax

cable and Connector UG-58/U; mtd on corner reflector 30" Ig x 23" h.x 8” wd.

ANTENNA SUPPORT AB-48/TRC-8 (XC-3): 40 ft sectional steel mast for Antenna AssemblY
AS-52/TRC-8 (XC-3); 8 mast sect, ea 65" lg x 2" wd; Lewyt dwg No. 2597.

CABLE, power: copper; 2 No. 12 AWG stranded cond, ea 65 No. 30 AWG strands; 3" over-all dlam,
rubber jacketed; 100-ft roll; part of Junction Box JB-110).
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¢. Maintenance Parts for Radio Relay Set AN/TRC-12 (XC-3) (contd).

Signal Corps

stock No. Name of part and description

3E6000-104 CABLE ASSEMBLY, power: Sig C Cord CX-104/TRC-1; rubber jacketed;' 94" diam: .10
No. 16 AWG stranded, ea 65 No. 34 AWG strands; Sig C dwg No. SC-D-14466; with 8
connector AN-3106-165-1P and clamp at ea end); (connects receiver and transmitter)..

3E7160-37 CABLE ASSEMBLY, power: Buna S covered; round, 3%;" diam; 11 ft lg; two No. 12 AWG
tinned copper, ea 84 strands No. 31 wire; Sig C dwg SC-D-15910-A; (with metal Sherman coi
cap; Hubbell No. 7238 one end; two solder lugs other end); (part of Junction Box J-85/G).

3E1711 CABLE ASSEMBLY, power: Sig C Cord CD-711; rubber jacketed; 50-ft; 2-cond; No. 14 A

v tinned, ea cond 41 strands No. 30 wire; Sig C dwg SC-A-8888; (with connector body Hubbeli
one end, plug cap Hubbell No. 7238 other end); (connects junction box at power units to jun
at radio station). "

61.405-13.68 BOLT ], mounting: steel; olive drab; 13114" lg x 5" thk; Lewyt part dwg No. L2850; ( ‘
ceiver to vehicle body).

6L.405-20 BOLT J, mounting; steel; olive drab; 20” x 3" thk; Lewyt part dwg No; 2851; (fastens
vehicle body).

273065-14 CONNECTOR, female contact: 2 T slot cont; straight; 4” Ig x 144" wd x 1” h; Bryant No.
of Junction Box JB-110).

627591-10 CONNECTOR, female contact: 2 T slot cont; straight; 134" diam x 154’5 h; Hubbell No. 718
of Cord CD-711).

6Z1734.1 CONNECTOR. male contact: 2 semicircular twist lock blades; straight; 114" diam x 84"
No. 7238; (part of Cord CD-711 and Junction Box J-85/G).

2Z7117.4 CONNECTOR male contact: 7 round cont; straight; 13" diam x 114" Ig; Amphenol No.
16S-1P: (part of Cord CX-104/TRC-1). )

6Z1727-2 - CONNECTOR, male contact: 2 flat parallel blades; straight 114" diam x 54" Ig less cont;
No. 7057; (part of Junction Box JB-110),

2C666-21A CONTROL BOX ‘C-21/TRC-1: steel cadmium pl, olive drab; 434" lg x 3" wd'x 2}4 h; |

] Corp; (2 pr cables AH and H; 1 Jack JK-33-A: 1 Jack JK-34-A).

2B620-23 HANDSET H-23/U: receiver impedance 250 ohms; black phenolic; 9” lg x 23" wd x 31%
Spec No. 71-1058; (with Cord CD—494 and Plugs PL-55 and PL-68). '

275533 JACK JK-33: telephone; for 3 cond plug 0.208” diam; 134” x 13" x %" h; (part of Contro
21A/TRC-1),

275534 JACK JK-34: telephone; for two cond 0250” diam plug; 14" x 1" x 34" h; (part of Contro ]
21A/TRC-1), 1

2Z5600-85 JUNCTION BOX J-85/G: steel, zinc coated, olive drab; with cover; 534" lg x 474" wd x 5' :

' 1%4" threadless outlets; two 2-cond cables with male plugs; 2 female connectors Hubbell
and toggle switch C-H No. 8792-K4 (connects two Power Units PE-75 to extension oord or.
to load). - 4

621041 JUNCTION BOX JB-110: steel, olive drab: with face plate; 414" wd x 214" thk x 214" gio
less outlet 13" diam; 5 duplex female connectors; 10 ft, 2 cond No. 12 rubber Jacketed '
Hubbell No. 7057 male connector; Sig C dwg No. SC-D-11461,

6Z6897-2 LIGHT, extension: 50-w, 115-v; with 25 ft extension cord.
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Parts for Radio Relay Set AN/TRC-12 (XC-3) (contd).

Name of part and description

LAMP, incandescent: 115-v 50-w bulb A-19 clear; medium screw base; Mazda No. 50A/CL; (part
of extension light).

PLUG PL-55: telephone; 2-way; single-shank; tubular, black bakelite; shank 114" Ig x ¥” diam;.
(part of Control Box C-21A/TRC-1).

PLUG PL-68: telephone; 3-way; single-shank; tubular, black bakelite; shank 1 % " Ig x 0:205" diam;
Sig C Spec No. 71-805-F; (part of Control Box C-21A/TRC-1). {

POWER UNIT PE-75: gasoline; 2,500 w at 1009, pf; 120 v, 60 c; single-phase; Sig C Spec No. 71;952-A.

RADIO RECEIVER R-48/TRC-8 (XC-3): fm; 230-250 mc; input 115-230 v, 50-60 c, 120-w; mtd
in steel cabinet; 2214" x 17" x 185",

RADIO TRANSMITTER T-30/TRC8 (XC-3): fm; 230-250 mc; output -12 w; input 115-230 v,
50-60 ¢, 350 w steel cabinet; 20" x 17” x 24”,

SCREWDRIVER: alignment; 2” blade; 34" Ig over-all; Vaco No. A-130-2ZK.
SCREWDRIVER: 6” Ig x %" bladé; Xcellite No. 3166.

SWITCH, 'toggle: DPDT, 6-pole, 2-position; single-deck; bakelite body; C-H No. 8792-K4; (part of
Junction Box J-85/G).

SWITCH, toggle: DPDT, 6-pole, 2-position; bakelite; 1”7 Ig x 34” wd x 136" h; AH & H No. 20905-Z-,
SWS; (part of Control Box C-21A/TRC-1).

TELEPHONE EE-8: local or wMon battery; portable, self-contained; with leather case 314" x T4
x 914" with carrying strap; Sig C Spec No. 71-631.

TEST OSCILLATOR TS-237/TRC-8 (XC-3):' unmodulated; crystal controlled with harmonic out-
put of 30 mc and 230-250 mc in 5 mc steps; 53" x 334" x 214" ; Lewyt part dwg No. 989.

TEST SET 1-56: consists of Voltohmmeter I-166, Test Unit I-'176, Tube Tester Ifi77.

WIRE W-110-B: insulated; 2-cond; 7 strands, 4 steel 13 mil and 3 copper 13 to 14 mil; Sig C Spec No.
71-478; (on Reel DR-4; 14 mile of wire per reel).

WRENCH, bos: %;” and 54”; Williams No. 9727.

GENERAL HARDWARE

NUT, hexagon: brass; No. 6-32.

NUT, hexagon: brass; No. 8-32.

SCREW, machine: RH} brass; No. 6-32; 17 1g.

SCREW, machine: RH; brass: No. 8-32; 1” Ig.

WASHER, lock: steel, smooth; for No. 6 RH mach screw; %" OD x 0.018” thk; Shakeproof No. 1206. |

WASHER; -lock: steel, smooth for No. 8 RH mach screw; Shakeproof No. 1208,
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177. MAINTENANCE PARTS FOR RADIO TRANSMITTER T-30/TRC-8 (XC-3).

The following information was compiled on 27 [February 1945. The appropriate sections of the
ASFE Signal Supply Catalog for Radio Transmitter T-30 /TRC-8 (XC-3) are:
Organizational Spare Parts

SIG 7-T-30,/TRC-8 when published
Higher Echelon Spare Parts
SIG 8-T-30/TRC-8 when published
For the latest index of available catalog sections, see ASF Signal Supply Catalog SIG 2.
Ref Signal Corps
symbol stock No. Name of part and description
7203, 7204, 7205 376034]J9 | ATTENUATOR, fixed: T; wire-wound: 500 ohm =+ 10°¢ «: 10-w; metal clad, bake-
| | lite molded: 315" Ig x 114" OD; IRC type No. MW-3; Lewyt No. 984-68.
7202 ‘ 27.395.44 ATTENUATOR, variable: T; wire-wound; 500 ohm #5%; aluminum case; 2% "

diam x 214" d; shaft 1{” diam x 35" 1g Daven Co. No. T-324-F; Lewyt No. 984-16.

3H3R8.1-7 BLOWER, centrifugal: electric; steel rotor centrifugal blades; non-portable:

B201
guarded; with motor 1/40 hp. 3,400 rpm, 60 ¢, single-ph, 115 v, 717" 1g x 5%g"
wd x 533" d; Amer. Blower No. 00 Sirocco; Lewyt part dwg No. 984-60.
TS-202 279407-68 BOARD, terminal: 7 Eby Sergeant binding posts; bakelite; 614" Ig x 17 wd x %"
thk; Lewyt part dwg No. 1.2615-C.
TS-201 27.9407-69 BOARD, terminal: 7 soldering lugs: bakelite; 53" Ig x 1" wd x 35" thk; Lewyt
part dwg No. [.-2616C.
S203 1 3H900-7.5-1 BREAKER, circuit: magnetic; single-pole; 110/230 v ac, 7.5 amp; bakelite in-
‘ closed case: 3%, Iy x 0.990” wd x 28,” d; Heinman No. AM-1513: Lewyt No.
| 984 -42.
| |
W201 | BE7257-1 1 CABLE ASSEMBLY, power: power supply; rubber jacketed; round. 3" diam:
i 24" 1g; 4 No. 16 and 4 No. 20 AWG copper cond, stranded; No. 16 consisting of
26 No. 30 strands; No. 20 consisting of 10 No. 30 strands; with Amphenol No.
3108-18-1P connector on one end; tinned leads on other end; Sig C spec 71-684
and 71-4945; Lewyt No. 984-80.
W203 3ET7257-2 CABLE ASSEMBLY, power: power supply; rubber jacketed; round, 0.540" OD:
10 ft lg; 2 No. 14 AWG copper cond, ea comprising 26 No. 28 AWG strands; with
Hubbell No. 7057 two-prong male connector on one end: tinned wire leads on
other end; Lewyt part dwp No. 984-58.
\
C206 3DY002-21 CAPACITOR, fixed: ceramic; 2 mmfl 4 10%; 500 vdew; 75" lg x 74" diam; Erie
| No. NPOKZ; Lewyt No. 984-3.
|
C211, C212, C213, | 3D9050-22 CAPACITOR, fixed: ceramic: 50 mm{ 5% 500 vdew; 7" Ig x 14" diam; Ene
C214, C215, C218, No. N-750-K-50; Lewyt No. 984-5.
C219, C220. C221,
C222, C223, C224,
C227, C228, C229,
€230, C231, €232,
C233, C245, C246,
C247
C211, C213, C214, | 3DY100-65 CAPACITOR, fixed: ceramic; 100 mmf +10%,; 500 vdew; 4" lg x 7g” diam; Erie
C219 type ceramicon No. N-750-L-100.
€239 3DB100-27 CAPACITOR, fixed: electrolytic; 100 mf; 25 vdew; 133" Ig x 154" diam; Aerovox
No. PRS-25; Lewyt No. 984-6.
C202, C208, C210, | 3D9050-7 CAPACITOR, fixed; mica; 50 mmf +5%; 1,000 vdet; 29," lg x 45" wd; Aerovox
C217, C218, C225, j No. 1469.
C226 |
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177. MAINTENANCE PARTS FOR RADIO TRANSMITTER T-30/TRC-8 (XC-3)

{contd).

Rel
symbol

C244

C207, €234, €235,

€237

C248

€240, C241

C242

C243

C205

L225

L227

L215. L216, L217,
1218, L219. 1.220,
L£221, L222

L202, 1.204

[.214

Signal Corps

stock No.

Name of part and description

3DAT00-130

3DAS00-322

3DB20-76

3DY015V-35

3DY016V-10

3D20O3VES-1

272635.136

272635.138

3C323-132K

3C323-132M

3C323-132]

3C323-132P

; CAPACITOR, fixed: paper; 1.75 mmf +10%: 250 vdew; 135" lg x 1” wd x 115" h;
GE No. 21-F-213; Lewyt No. 984-9.

| CAPACITOR, fixed: paper; 100,000 mm{ £10%;; 1,000 vdew; 135" wd x 115" d x
| 174" h: Aerovox No. 1016; Lewyt No. 984-4.

! CAPACITOR, fixed: paper; 500,000 mmf £10%; 1,000 vdew; 21§" x 11855" x 114"
| Aerovox No. 1009; Lewyt No. 984-64.

CAPACITOR, fixed: paper; 20 mf £10%%; 600 vdew; 514" h x 315" wd x 214" thk;
Sprague No. 7963; Lewyt No. 984-7.

CAPACITOR, variable: air; 3.6 mmf to 15 mmf; 0.045" air gap: 3{" lg x 135" wd
x 196" d; shaft 15" lg x 1{” diam; Hammarlund No. HF-15X.

| CAPACITOR, variable: air; dual; 7-16 mmf per sect; 0.030" air gap; 13;" h x
124" wd x 274" lg; Stephan Decatur; Lewyt No. 984-66.

! CAPACITOR, variable: steatite; 0.7 to 3.5 mmf; 500 v; 115" Ig x }{" diam Lewyt
| No. 984-65.
|

| CLAMP, dial: brass; nickel pl: 115" Ig x-7¢” OD; Lewyt part No. 984-41 m; Lewyt
dwg No. L-2320.

\ CLAMP, tube: paper; laminated phenolic; 315" h x 23" wd x }{;" thk, less knob;
Lewyt part No. 984-25M; Lewyt dwg No. L-2715.

|
| CLIP, tube contact: beryllium capped; 25" lg x 35" wd x 0.015; Lewyt part No.
984-72M; Lewyt dwg No. L-2208.

COIL, radio AF: filter; single-winding; 3-h; 350-ma, 25 ohms; 433" h x 213" wd
317" d; NY Transl No. 6102; Lewyt part dwg No. 984-13.

COIL, radio RF: choke; single-winding, single-layer wound; unshielded; 26 turns
on No. 26DSC wire, wound on IRC type F-2 resistor; 113" lg x 4" diam; Lewyt
part No. 984-73.

COIL, radio, RF: choke; single-winding, single-layer wound; unshielded; 23 turns
No. 18 enameled wire; 175" lg x 33" diam; Lewyt part dwg No. 984-72.

! COIL, radio RF: choke; single-layer wound; unshielded; 30 turns on No. 32 DSC
wire; 174" Ig x 34" diam; Lewyt part dwg No. 984-70.

| COIL. radio RF: choke: single-winding, single-layer wound; unshielded; 26 turns
| No. 32DSC wire; 113" Ig x 85" diam; Lewyt No. 984-76.

COIL, radio, RF: choke: 2-sect, single-laver close wound; unshieded; ea sect 5
turns No. 26DSC wire; 174" lg x 33" diam; Lewyt part dwg No. 984-71.
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177. MAINTENANCE PARTS FOR RADIO TRANSMITTER T-30/TRC-8 (XC-3) (conid).

Rel
symbol

_201, 1203

J204

J203

J205

P201

P203

P205

7201

J201

X210

Sigrial Corps
stock No.

3C323-132N

27.3062-28

278677.49

278680

2727117,

277120

271612.22

31F4325-125/C2

275824.63

67.3809-16

67.3809-21

3Z1892-1.1

3G112-27

275534-A

275786.40

275934-1

27.5882-44

Name of part and description

COIL., radio RF; inductor; single-winding, single-layer wound; unshielded; 4 turns
No. 26 DSC wire; 134" Ig x ¥4": Lewyt No, 984-75.

CONNECTOR, female contact: single-cont: straight; 17 x 17 x 115" d; Selector
No. JNL-2; Lewyt No. 984-109; (antenna connector).

CONNECTOR, female contact: 7 round female cont, straight; 196" x 11!3;.'_"' x 85"
d; Amphenol No. 3102-165-1S; Lewyt No. 984-18; (power plug receptacle).

CONNECTOR, female contact: 10 round female cont; straight; 135" x 135" x 114"
d; Amphenol No. 3102-18-1S; Lewyt No. 984-85.

CONNECTOR, male contact: AC plug; 2 flat parallel blades: straight; 114" diam
x 54" lg less cont; Hubbell No. 7057; Lewyt No. 984-59.

CONNECTOR, male connector: 7 round male prongs; straight; 133" lg x 1:"1.5"

diam; Amphenol No. 3106-165-11; Lewvt No. 984-20/21.
CONNECTOR, male contact: 10 round male prongs; 907 type; 294"
153" diam; Amphenol No. 3108-18-11; Lewyt No. 984-84 83,

x 16" g x

- 5 / [ o ¢ 4
CAP, connector: with chain; aluminum; sand blast satin finish; 114“ diam x 2" Ig

over-all; Amphenol No. 9760-16; Lewyt No. 984-90; tused for all AN-3100 and
AN-3102 receptacles).

CAP, connector: with chain: aluminum: sand Dblast satin finish; %;” diam x ‘-‘1.;”
lg over-all; Amphenol No. 9760-10: Lewyt No. 984-119.

DIAL, calibrated dish: etched nickle silver; for antenna tuning; 154" diam; National
type R; Lewyt part No. 984-118; (with bar knob).

FASTENER, Dzus: [or doors; steel cadmium pl; 7" diam OH; 1, body diam x
0.350" 1g; Dzus No. AW4-35; Lewvt dwg No. L-2257; (item 2).

FASTENER, Dzus: for rails; steel cadmium pl; 1" diam OH;: 134" body diam x
0.450" 1g; Dzus No. AW-61.-45; Lewyt part No. L-2285.

"

FILTER, low-pass: 1,000-¢ peak, 0-2800-C band wd; 33" x 38, x 13" h: WECO
No. D161692: Lewvt No. 984-15.

INSULATOR, bushing: round: grade G steatite, white glazed; 0.437" lg over-ail;
[solantite No. 927; (mounts tuned linel.

JACK JK-33-A: telephone: for 2 cond plug, 0.208" diam; 1" lgx 1,7 ID x 3" OD.
JACK JK-34-A: telephone; for 2 cond plug, 0.250" diam; 7" diam x 17" Ig over-all
KNOB, round: black bakelite; for 13" diam shaft; with set-screw; transparent printer

with red indicator line: 114" diam x 53" h over-all; Crowe No. 6566; Lewyt part

No. 986-96.

LAMP, incandescent: 6-8 v, (.25 amp: bulb G-3'.: i," diam x Y¥" Iz over-all;
miniature bavonet base; Mazda No. 51; Lewyt Nao. 984-56.

LAMPHOLDER: brass; miniature bayonel hase: olive drab finish; 21,7 lg x 1"
diam; Dialco No. S-867: Lewyt No. 984-17; (pilot light assembly).
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177. MAINTENANCE PARTS FOR RADIO TRANSMITTER T-30/TRC-8 (XC-3)

(contd).

Ref
symbol

MZ201

LA-1, LA-2,
LA-3, LA-4
RL-201

R210, R224

R201, R207

R229

R211, R216, R217,
R230, R234

R202

R208

R218. R219
R203, R209, R240,

R241

. R228

R215, R227

R206. 1

R231, R242, R244,

R246, R247

R248

R232, R233, R235.

R236

R237, R239, R245

228, R226, | <

| ARCHBES]

Signal Corps
stock No.

3IFRO1-37

278403-33

227390-21

41927

27.7588-88

JRCZIBEIOZK

326100-217
SRC21BE202)
SRC21BET03K
ATBE223 K
JRCHBEF273K
ARCZ21BESIZ)
dRC

HBLS13)

SRCZIBELIOLK

cHBEIGMK

3Z26060-79

376005-31

3Z4900.17

|

RESISTOR, fixed: composition:

Name of part and description

METER., milliammeter: 0-1 ma; round metal {lush mtg case; 2.55 diam flange x
2.06" diam body x 098" d; MR21WOO1DC.

”

MOUNT, vibration: square; 12-1b load rating: 114" x 134" x 0.875" h over-all;

Lord SK-1157-6.
PLUG, Sig C Type UG-21/V.

PROTECTOR. lightning: carbon, air gap: 134" h x 33" wd x %" d: spring clip mtg:
WECo No. EP153979; Lewyt No. 984-22.

RELAY: DPDT normally open; 113" lg x 185" wd x 174" h over-all; Allied Con-
trol Boy 6D29; Lewyt No. 984-44,

RESISTOR, fixed: composition; 1,000 ohms =109 Vs-w: max dimen 0.655" Ig

x 0.249" diam: RC21BE102K.

"

RESISTOR, fixed: composition; 1,000 ohms +10%; 2-w: 13" lg x 5" diam;

[RC tvpe F-2; Lewvt No. 984-23.
RESISTOR, fixed: composition, 2,000 ohms +10%; Y-w: max dimen 0.655" lg x
0.249" diam; RC21BE202K.
RESISTOR, lixed: composition; 10,000 ohms +10%.: ‘-:’_;—.\\': max dimen 0.655" 1g

x 0.249" diam; RC21BE103K.
RESISTOR, fixed: composition: 20.000 shms 410%: max dimen 1.78" lg x 0.342"

diam 2-w; RC41BE223K.
RESISTOR. fixed: composition: 27,000 ohms =10%; 2-w; max dimen 1.78" lg x
0.405" diam; RC41BE233K.

51.000 ohms 4109, L4-w: max dimen 0.655" Ig x
0.249" diam; RC21BE513].
max dimen 1.78" lg x

RESISTOR. fixed: composition; 51,000 ohms +£10%; 2-w:

0.405" diam: RC41BE513].
RESISTOR. fixed: composition; 100,000 ohms «+10: Ye-w: miax dimen 0.655"
I x 0.249" diam; RC21BE104k.

| RESISTOR, fixed: composition; 100,000 ohms #10%; 2-w; max dimen 1.78" Ig x

0.405" diam; RC41BE104K.

RESISTOR, fixed: metalized crown: 600 ohms +109; L4-w; 1" OD x 474" Ig;
IRC IF1y, Lewyt No. 984-161.

RESISTOR, fixed: composition; 50 ohms £+109.: Y-w: 0.375" Ig x 0.140" diam;
Allen-Bradley tyvpe EB: Lewyt No. 986-17.

RESISTOR, fixed: composition, 510,000 ohms £5%,; 2-w; RC41BE514].

RESISTOR, fixed: wire-wound: 100 ohms +10%; 20-w; 2” Ig x 93" OD x 3¢" ID;
WL type 2T: Lewyt No. 984-112; (R237 consists of two 100-ohm resistors in

parallel).
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177. MAINTENANCE PARTS FOR RADIO TRANSMITTER T-30/TRC-8 (XC-3) (contd).

Name of part and deseription

S201

S202

T203

T201

V207

V204

V201

X204, X205, X206,
X207

, X208

, V208

V205, V206

, V202, V203

278678.63

379825-62.202

379825-62.201

279631.250

279637.51

279631.251

279608-54

2J5U4G

2J6H6

2J6SN7

218291

RESISTOR, fixed: wire-wound: 200 ohms --10¢; 20-w: 2" lg x 45" OD x 33" ID:

WL tvpe 2T; Lewyt No. 984-111.

RESISTOR, fixed: wire-wound: 500 ohms +10¢,; 20-w; 2" lg x 9" OD x 1" ID;

Ref Signal Corps |
symbol stock No. ‘
R213, R214 37Z5000-8
R212 375350-18
WL type 2T; Lewyt Nao. 984-110,
X201, X202, X203 | 278677.89

| SOCKET, tube: 7-prong; metal base; 28" diam x 17" h over-all; RCA UT-107;

: Lewyl No. 984-15.

SOCKET, tube: 8prong octal; steatite body; 1',‘" diam x #," h over-all; Miller
No. 33008; Lewyt No. 981-16.

SWITCH, rotary: non-locking; 2-pole. 8-position; 2-deck; cadmium plated steel
body; 174" diam x 174" lg; Oak type H; Lewyt part dwg No. 984-40; (circuit
selector).

SWITCH, rotary: non-locking; 4-pole, S-position; 2-deck; cadmium plated steel
body; 174" diam x 17" lg; Oak type H; Lewyt part dwg No. 984-115.

TRANSFORMER, AF: input; pri No. 1,650 ohms, pri No. 2, 50 ohms; sec push-
. . oyrn oM . N
pull, 100,000 ohms total with ct; fully shielded metal case; 224" h x 13" wd x
213" d; NY Transf No. 5391; Lewyt part dwg No. L984-49.

TRANSFORMER, AF: isolation: pri 500 ohms ct; sec 500 ohms ct; fully inclosed
metal case: 254" h x 21" wd x 2'." d; NY Trans{ No. 6614; Lewyt part dwg
No. 984-50.

TRANSFORMER, AF: microphone input; pri 50 ohms; sec 500 ohms; fully shielded
metal case; 174" hx 115" wd x 11" d; NY Trans{ No. 5390; Lewyt part dwg No.
1.-984-51.

TRANSFORMER, power: plate and filament; pri 115-230 v 50/60 c; sec No. 1,
6.3 v 8 amps ct; sec No. 2, 5 v 6 amps ct; sec No. 3, 1,100 v 350 ma ct; fully in-
closed metal case; 614" h x 554" wd x 411;” d; NY Transf No. 6982; Lewyt part
dwg No. 984-485.

TUBE, electron; JAN-5U4-G.
TUBE, electron: JAN-6HG6.
TUBE, electron: JAN-6SN7.

TUBE, electron: JAN-820-1.
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178. MAINTENANCE PARTS FOR RADIO RECEIVER R-48 /TRC-8 (XC-3).

The following-information was compiled on 27 February 1945. The appropriate sections of the
ASF Signal Supply Catalog for Radio Receiver R-48 TRC-8 (XC-3) are:

Organizational Spare Parts

SIG 7-R-48/TRC-8 when published

Higher Echelon Spare Parts
SIG 8-R-48/TRC-8 when published

For the latest index of available catalog sections, see ASF Signal Supply Catalog SIG 2.

! \

Ref Signal Corps 1
symbol stock No. Name of part and description
W1 JE7257 CABLE ASSEMBLY, power: general purpose; rubber jacketed; round, 0.540” OD;
10 ft lg; two #14 AWG copper conductors each comprising 26 #28 AWG wires;
Lewyt No. 986-87; (Hubbell No. 7057 male connector on one end. tinned wire
leads on other end).
271612.1 CAP, connector: with chain; aluminum; sand blast satin finish; 34" diam x %" lg
" over-all; Amphenol No. 9760-10; Lewyt No. 986-79.
271612.26 CAP, connector: with chain; aluminum; metallic sand blast satin finish; 1” diam x
94" lg over-all; Amphenol No. 9760-14; Lewvt No. 986-78.
271612.22 CAP, connector: with chain; aluminum; metallic sand blast satin finish: 11%” diam
x %" lg over-all; Amphenol No. 9760-16; Lewyt No. 986-77.
2ZK5650-A CAP, jack: metal; olive-drab finish; 24" wd x 3" h: Crowe No. A-22227; Lewyt
No. 986-95.
C4 3D9002-22 CAPACITOR, fixed: ceramic; 2 mmf £20%; 500 vdew:; 5" 1g x %" diam: Erie
No. N-750-K; Lewyt No. 986-29.
C15,27,28,29,31, | 3DKA2-118 CAPACITOR, fixed: paper; 2.000 mmf +20%; 300 vdew: 74" Ig x 15" diam: Muter
32, 33, 38, 39, 40, | No. C5BK1200; Lewyt No. 986-36.
41, 42, 43, 46, 47, |
48, 49, 51, 54, 55.
58, 61, 62, 64, 67, I
68, 72. 76, 80O, 88
|
C19 L 3D9010-51 CAPACITOR, fixed: ceramic; 10 mmf £59; 500 vdew; 74" lg x %" diam; Erie
f No. N-080-K:; Lewyt No. 986-31.
c71 | 3D9015.28 CAPACITOR, fixed: ceramic; 15 mml +5%; 500 vdew; ;" lg x " diam; Erie
No. N-080-K; Lewyt No. 986-70.
C23.26,37, 44, 52, | 3D9X022-15 CAPACITOR, fixed: ceramic: 22 mm{ +5%; 500 vdew; ;" lg x %" diam; Erie
56, 57, 65, and 75 No. N-080-L; Lewyt No. 986-32.
C5, 16, 25, 36, 40, | 3D9050-22 CAPACITOR, fixed: ceramic; 50 mmf +5%; 500 vdew; 4" Ig x 7¢" diam: Erie
45, 50, 53, 59, 63, N-750-K; Lewyt No. 986-30. .
66, 69, 70, and 73
C6, 7, 8,9, 10, 11, | 3D9Y055-6 CAPACITOR, fixed: ceramic; 55 mmf £10¢;; 600 vdew; 3" Ig x 14" diam; Erie
12, 13, 14, 18, 21. No. 357-000; Lewyt No. 986-35.
22, and 24
C77. 78 | 3D9100-15.1 CAPACITOR, fixed: ceramic: 100 mmf +59%; 500 vdew; 1" Ig x 14" diam; Erie
No. N-750-L: Lewyt No. 986-33.
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178. MAINTENANCE PARTS FOR

RADIO RECEIVER R-48 /TRC-8 (XC-3) (contd).

Ref
symbol

C17

C89, 91

C82, 83, 86

C79, 84

C81, 85

C87, 93

C92

@l 3

L2223

L3

L5,7.9, 13, 15,17,
21

L11

J4

Signal Corps
stock No.

3D9360-6

3DB20-74

3DDB25-61

3DA10-143.6

3DA100-307

3DAS00-30

3DDB4-189

3D9012V-15

3D9007V-9

2722635.136

3C323-132E

3C323-132A

3C323-132G

3C323-132D

3C323-132F

273062-28

Name of part and description

CAPACITORYy fixed; ceramic: 360 mmf 5%;; 500 vdew; 1%, lg x 545" diam; Erie
No. N-750-M; Lewyt No. 986-31.

| CAPACITOR, fixed: electrolytic; 20-mf; 400 vdew; 215" lg x 154" diam: Aerovox

No, AEP; Lewyt No. 986-42.

CAPACITOR, fixed: electrolytic; 25 mf; 25 vdew: 19" lg x 1" wd x 74" h; Sprague
No. 1970-2; Lewyt No. 986-39.

CAPACITOR, fixed: paper; 10,000 mm{ 410¢;; 600 vdew; e ig x 1w diam;
Sprague No. PX-24B; Lewyt No. 986-37.

CAPACITOR, fixed: paper; 100,000 mmf 210¢; 600 vdew; 16" g x 55" diam;
Sprague No. PX-2413; Lewyt No. 986-38.

CAPACITOR, fixed: paper; 500,000 mmf =109, 600 vdew; 113" lg x 17 wd x %"
diam; Dubilier No. DYR-6050; Lewyt No. 986-41.

CAPACITOR, fixed: paper; 4 mf +20;-10¢¢; 600 vdew; 21 S wdx1"dx37:"h
over-all; Sprague No, 2547-3; Lewyt Na. 986-10.

CAPACITOR, variable: air dielectric: 3 to 12 mmf; 34" lg x 44" wd x 1ig" h, shaft
36" lg x %" diam; Hammarlund No. APC-25 modified Lewyt No. 986-119.

- "

”
o lgox 15" wd x

CAPACITOR, variable: ceramic; 1.5 to 7.0 mmf: 500 vdew; 2
1." h: Erie No. TS2A-NPO: Lewyt No. 986-13; (trimmer).

CLAMP, dial: brass; nickel-plated; 11" lg x 74" diam; Lewyt part No. 986-50M;
Lewyt dwg No. L-2320.

”

COIL, radio, AF: filter; dual winding; 11-h; 100-ma, 200-ohm: 34" lg x 4" wd x

515" h; Lewyt No. 986-18.

COIL, radio, RIF: choke: single-winding, single-layer wound; unshielded; 12 turns
No. 24 enameled wire: wound on IRC No. BT-1, 500,000-0hm resistor, 7" lg x
0.215" diam; Lewyt No, 986-91.

COIL. radio, RIF: choke: single-winding, single-layer wound; unshielded; 30 turns
No. 28 enameled wire; 124" Ig x 44" diam; Lewyt No. 986-92.

COIL, radio, RF: choke; single-winding, single-layer wound; unshielded; 30 turns

L]

No. 20 enameled wire; 174" Ig x %" diam; Lewyt No. 986-93.

"

COIL, radio, RF: oscillator coupling; one turn loop; unshielded; 13" h x #4" wd;
Lewyt No. 986-120.

CONNECTOR, female contact: single-cont; straight; 17 1g x 17 wd x 115" d: Selector
No. JNL-2; Lewyt No. 986-103; {antenna connector),




178. MAINTENANCE PARTS FOR RADIO RECEIVER R-48 /TRC-8 (XC-3) (contd).

Ref
symbol

J2

J3

P1

F1, 2

J1

M1

RL-1

R9, 49

R54

R15, 21, 27, 33

R46, 47, 48,

o1, 52, 53

R7

50,

221 7109-20

Signal Corps
stock No.

2ZK3096-31

1/1

~]
oo
=1

371950

3723275-9

275534A

275753.36

27Z5786.40

275934-1

275882-44

3F872-6

278502-PH-45

277588-87

3RC20BE100K

3RC20BE270K

3RC20BE390K

3Z6005-31

3RC20BE10IK

Name of part and description

CONNECTOR, female contact: 5 round female cont; straight: 134" lg x 134" wd x

26" d; thd 74"-20 x 34" d; Amphenol No. 3102-145-5S; Lewyt No. 986-55.

CONNECTOR, female contact: 7 round female cont; straight; 194" lg x 1%" wd x
5" d; thd 1"-20 x 13" d; Amphenol No. 3102-165-1S; Lewyt No. 986-54

CONNECTOR, male contact: a-c plug; two flat parallel blades; straight, 115" diam
x 54" Ig less cont; Hubbell No. 7057; Lewyt part No. 986-80.

| FUSE FU-50; 3-amp, 250-v glass body: ferrule ends, 14” diam x 15" lg; 114" Ig x

17" diam over-all; Littelfuse 3AG No. 1043; Lewyt No. 986-86.

HOLDER, fuse: extractor post; for single 3AG fuse; bakelite body; 10-amp, 125
v max; 214" lg x 15" diam over-all; Littelfuse No. 1075-F; Lewyt No. 986-25.

JACK JK-34-A: telephone; for two-conductor 0.250” diam plug; 33" diam x 114"
lg over-all; Mallory No. SC-1A; Lewyt No. 986-81.

KNOB, round: black bakelite; for 14” diam shaft; with setscrew; 134” diam x 3{” h
over-all; Crowe No. 6539; Lewyt No. 986-97.

KNOB, round: black bakelite: for 13" diam shaft; with setscrew; transparent
pointer with red indicator line; 113" diam x 3§” h over-all; Crowe No. 6566;
Lewyt No. 986-96.

LAMP, incandescent: 6- 8v; I-cp; bulb G-315 0.25-amp; 75" x 135” Ig over-all;
miniature bayonet base; Mazda No. 51.

LAMPHOLDER: miniature bayonet base; brass, olive drab; 214" Ig x '14" diam;
Dialco No. 5-867; Lewyt No. 984-47; (pilot light).

METER, microammeter: 0- 200-ma; 2.55" diam flange x 2.06 diam body x 0.98" d;
MR24W200DC.
] o

MOUNT, vibration: square; 43-1b load rating; 3" 1g x 3" wd x 114" d over-all; Lord

No. 204-PH-45; Lewyt part No. 986-100.

RELAY, squelch: DPDT; 4" lg x 155" wd x 174" h; Auto Elec AQA Cat. No. RA-
18 type C; Lewyt No. 986-68.

RESISTOR, fixed: composition; 10 ohms £10%; 15-w; max dimen 0.468" lg x
0.249" diam; RC20BE100K..

RESISTOR, fixed: composition; 27 ohms +£10%; Y4-w; max dimen 0.468" Ig
0.249” diam; RC20BE270K,

RESISTOR, fixed: composition; 39 ohms -£10%; }é-w; max dimen 0.468" Ig x
0.249" diam; RC20BE3%0K.

RESISTOR, fixed: composition; 50 ohms +10%; L5-w; 0.375" lg x 0.140” diam:
Allen-Bradley type EB; Lewyt No. 986-17.

RESISTOR, fixed: composition; 100 ohms %109; }4-w; max dimen 0.468" Ig x
0.249” diam; RC20BE101K.
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178. MAINTENANCE PARTS FOR RADIO RECEIVER R-48 /TRC-8 (XC-3) (contd).

Ref
symibol

R32
R62
RE3, 67
R64, 69

R10

R55

R11, 13, 17, 23, 29,
35, 42, and 56

R4. 5,
28, 36,

14, 18, 24,
39, and 68
R12, 19, 25, 30

R61

R37, 41, 58
R1, 2, 40
R43, 44

R3, 16, 20, 22, 26,
31, 34, 65, 74, and
80

R70, 71

R38

R6, 59, 75

Signal Corps
stock No.

3RC20BE331K

3RC20BE391K

3RCZ20BESGIK

| 3RC20BES21K

3RC20BE122K

3RC20BE182K

3RC20BE222K

3RCZ20BE472K

3RCZ20BESEZK

3RC31BE103K

3RC20BE103K

3RCZ0BE223K

3RC20BE473K

3RC20BE563K

3RC20BE104K

3RC31BE104K

3RC31BE124K

SRC20BEA474K

Name

RESISTOR, fixed: composition;
0.249" diam; RC20BE33118.

RESISTOR, fixed: composition;
0.249” diam; RC20BE391K.

RESISTOR, fixed: composition;
0.249" diam; RC20BES61K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE821K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE122K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE182K.

RESISTOR, fixed: composition
0.249" diam; RC20BE222K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE472K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE562K.

RESISTOR, fixed: composition;
0.249” diam; RC31BE103K,

RESISTOR, fixed: composition;
0.249” diam; RC20BE103K.

RESISTOR, fixed: composition;
0.249" diam; RC20BE223K.

RESISTOR, fixed: composition;
0.249" diam: RC20BE473K.

RESISTOR, fixed: composition
0.249" diam; RC20BE563K.,

RESISTOR, fixed: composition;
0.249” diam; RC20BE104K.

RESISTOR, fixed: composition; 100,000 ohms +109; 1-w;

0.310" diam: RC31BE104K.

RESISTOR, fixed: composition; 120,000 ohms +10%; 1-w;

0.31" diam; RC31BE124K.

;2,200 ohms

of part and description
330 ohms +4+109; 1o-w;
390 ohms £1007; La-w
560 ohms .+10’,,", Lo-w,
820 ohms 100, T,-w:
1,200 ohms +10¢¢; 1,-w
1,800 ohms 104 1w

4104, Vo-w

4,700 ohms

5,600 ohms -£109;: 1,-w:

10,000 ohms +10¢;; 1-w;

10,000 ohms 4109 1o-w

£10C0 Yow

max dimen 0.168” lg x

: max dimen 0.468" Ig x

max dimen 0.468" g x

max dimen 0.468" lg x

; max dimen 0.468" Ig x

; max dimen 0.468" Ig x

: max dimen 0.468" lg x

max dimen 0.468" lg x

max dimen 0.468" Ig x

max dimen 0.468" lg x

/; max dimen 0.468" Ig x

22,000 ohms +109; 'o-w; max dimen 0.468" Ig x

47,000 ohms £=109¢; 1o-w

/; max dimen 0.468" Ig x

56,000 ohms £109; }4-w; max dimen 0.468”" lg x

100,000 ohms +109;; 1u-v

v; max dimen 0.468" g x

max dimen 1.28" Ig x

max dimen 1.28" g x

RESISTOR, fixed: composition; 470,000 ohms -+109%,; ‘4-w; max dimen 0.468"
1g x 0.249" diam; RC20BE474K.
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178. MAINTENANCE PARTS FOR RADIO RECEIVER R-48 /TRC-8 (XC-3) (contd).

Rel
symbol

R8

W3l 50, 7,
8 and 9

15

LS1

S1

53, 4

S5

T2

L19

Signal Corps

stock Nr).

SRC20BE105K

375010-174

376200-160

3273204

27.7298-1

6[.17110-16.49

2728677.75

10,11, 12,13, 14, |

278678.215

3Z9825-58.105

379849.177

! 379849.92

279632.356

279632.357

279643.174

| RESISTOR, fixed: composition; 1 meg +109;

Name of part and description

Lo-w; max dimen 0.468” lg x 0.249”
diam; RC20BET05K.

RESISTOR. fixed: wire-wound; 100 ohms =£5%; 5-w; 174" Ig x 1¢” diam: Sprague
Koolohm No. 5KT; Lewyt No. 986-26.

RESISTOR, fixed: wire-wound; 2,000 ohms +5%; 10-w; 1215" Ig x 13"
Sprague-Koolohm No. 10KT; Lewyt No. 986-24.

diam;

RESISTOR, variable: carbon; 2,000 ohms; L4-w; 3-term; body 1}{”, diam x %" d;
slotted shaft 34" x 3 4"-32: IRC No. CM; Lewyt No. 986-27.

RESISTOR, variable (potentiometer): carbon; 100,000 ohms; }i-w; body 117"
diam x %" d: slotted shaft 3¢” x 34"-32; IRC No. CM: Lewyt No. 986-28 or
986-154.

SCREW, thumb: RH, knurled, slotted; steel, zinc-plated No. 10-24 thd class 2; 1”
Ig over-all with 333" Ig thd; 54" diam x 14" g hd; Lewyt dwg No. L-2424.

SOCKET, tube: miniature; 7-cont; ceramic; with 13{” No. 7798 shield; 3;” diam
x 115" h over-all Eby type 102-M Lewyt part No. 986-57.

SOCKET, tube: octal; phenolic; 114" diam x 14" h over-all; Cinch type No. 9888;
Lewyt No. 986-56.

SPEAKER, dynamic: 314" diam cone; PM; 1-w normal, 2-w peak; voice coil im-
pedance 4 ohms; 4" x 4" x 215" d over-all; Permaflux No. E24040X2; Lewyt
No. 986-66.

SWITCH, push: DPDT, non-locking; metal frame; 11" Ig x 115" d x 33" h over-
all; Mallory No. 2006; Lewyt No. 986-49; (tune-test switch).

SWITCH, rotary: 2-pole, 11-position; double-sect; steatite body; 2k{" diam x 133"
lg; Centralab No. 2513; Lewyt No. 986-69; (circuit selector).

SWITCH, toggle: SPDT; bakelite housing; 1" Ig x 14" diam x 4" h; bushing
13”32 thd; C-H No. 8360K2; Lewyt No. 986-50/51; (speaker switch; squelch
switch).

SWITCH, toggle: DPST: bakelite housing; 114" lg x 114" diam x 244" h; bushing
134,"-32 thd; C-H No. 8360K2; Lewyt No. 986-52; (power on-off).

TRANSFORMER, AF: output; pri 20,000 ohms; sec 500 ohms; ct; fully enclosed
hermetically sealed metal case; 315" h x 2” wd x 3" Ig; Ferranti No. 5234; Lewyt
No. 986-46.

TRANSFORMER ASSEMBLY, AF: output and filter; pri 10,000 ohms, sec 4
ohms: fully enclosed hermetically sealed metal case; 4” h x 214" wd x 314" lg;
Ferranti No. 5325; Lewyt No. 986-47.

TRANSFORMER, IF: discriminator; shielded; 117" lg x %" diam; Lewyt No.
986-102; (10 turns - !4 turn No. 30 enameled wire with center tap).
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178. MAINTENANCE PARTS FOR RADIO RECEIVER R-48 /TRC-8 (XC-3) (contd).

Ref
symbol

L4, 6, 8,12, 14, 16,
18

T1

V14

V1,2.4,5,6,7,8,
and 9

V3

V1o
Vi1
VI2
V13

V15

Signal Corps
stock No.

279643.173

27296085-53

2JO0D3/VR150

2J6AGH

2J9002
21616
2]J65SN7GT
2J6V6
2J6N7TGTIG

2]5U4G

Name of part and description

TRANSFORMER, IF: 30 me; interstage; shielded: 1153” Ig x %" diam; Lewyt No.
986-101.

TRANSFORMER, power: fully enclosed hermetically sealed metal case; 41" wd
x 4%, " lg x 5" h; Ferranti No. 5322; Lewyt No. 986- 15 (pri 230 v 50/60 ¢; sec No. 1,
610 v at 100 ma. ct; sec No, 2, 5 v at 30 amps; sec No. 3, 6.3 v at 5 amps).

TUBE, ballast: JAN-OD3/VR-150; voltage regulator.

TUBE, electron: JAN-6AGHS.

TUBE, electron: JAN-9002.

TURBE, electron: JAN-6H6: twin diode.

TUBE, electron: JAN-6SN7GT; twin triode amplifier.

TUBE, electron: JAN-6V6; beam amplifier.

TUBE, electron: JAN-6N7GT/G; class B twin triode amplificr.

TUBE, electron: JAN-5U4G; full-wave rexvtifier.

179. MAINTENANCE PARTS FOR TEST OSCILLATOR TS-237 /TRC-8 (XC-3).

The following information was compiled on 27 IFebiruary 1945. The appropriate sections of the
ASF Signal Supply Catalog for Test Oscillator TS-237/TRC-8 (XC-3) are:

Organizational Spare Parts

SIG 7-TS-237/TRC-8

Higher Echelon Spare Parts
SIG 8-TS-237/TRC-8

For the latest index of available catalog sections, see ASF Signal Supply Catalog SIG 2.

when published

when published

Ref
symbol

P303

E301

C307

C305

Signal Corps
stock No.

3F4325-237.1

27307-52

279403.166
3D9005-24

3D9100-65

Name of part and description
TEST OSCILLATOR TS-237/TRC-8 (XC-3): unmodulated; crystal controlled
with harmonic output of 30 me and 230 to 250 me in 5-mc steps; 53" x 33, " x 21",

ADAPTOR, connector: female one end, wire lead on other; one round female con-
tact; straight type; adapts cable of Test Oscillator TS-237/TRC-8 (XC-3) to i-f
input of Radio Receiver R-48/TRC-8 (XC-3); 17 x 1” x 2" over-all; Lewyt No.

989-33.

BOARD, terminal: 3 brass silver plated term; bakelite; 115" g x 13" wd x ‘—"3;3" thk:
Lewyt part No. 989-14 dwg No. 11604.

CAPACITOR, fixed: ceramic: 5 mm{ 4207 500 vdew; 1," Ig x 14" diam; Erie
Ceramicon N-750-K; Lewyt No. 989-26.

CAPACITOR, fixed: ceramic: 100 mmf 410%: 500 vdew; 15" lg x 76" diam; Erie
Ceramicon N-750-L; Lewyt No. 989-24.
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179. MAINTENANCE PARTS FOR TEST OSCILLATOR TS-237 /TRC-8 (XC-3) (contd).

Ref
symbol

C306

C304

1302

L301

P302

P301

V301

R302

R301

X302

X301

T301

C301, 302, 303

Signal Corps
.-.I:““]: N(].

’ 3DY500-117
i 3DA1-174

|

|

CDA007V-9

277390-21

273025-26

2X15-5000

3RC31AE333K

| 326650-45

278677.87

2J6AGH

Name of part and description

CAPACITOR, fixed: ceramic; 300 mmf £10%; 500 vdew; 15" lg x %" diam; Erie
Ceramicon Hi-K, style K; Lewyt No. 989-25.

CAPACITOR, fixed: ceramic; 1,000 mmf £5%; 300 vdew; 134" Ig x 7" diam; Erie
Ceramicon type L: Lewyt No. 989-7.

CAPACITOR, variable: ceramic; 1.5 to 7-mmf; 500 vdew; 276" lg x 414" wd x
3" h; Erie TS2A-NPO; Lewyt No. 989-23.

COIL, radio, RF: oscillator; unshielded; air wound, 2 turns No. 14 gauge bare
tinned copper wire; 17" ID x 34" lg; Lewyt part No. 989-27 dwg No. 11603.

COIL, radio, RF: oscillator; single winding; single layer wound; unshielded; 68
turns No. 27 enameled copper wire; 115" lg x 1" diam; Lewyt part No. 989-3
dwg No. 11602,

CONNECTOR, male contact: Army-Navy Radio Frequency Plug UG-21/U; 1
round male cont; straight; 2" lg x 37" diam; Selector N type No, PNPT5-S;
Lewyt No. 989-15.

CONNECTOR, male contact: 5 round male cont; straight; 1” lg x 1”7 wd x 1" d:
Amphenol No. 97-5105-5P.

CRYSTAL UNIT, quartz: one wafer; 5-mc; bakelite with metal cover; 1” lg x
134" wd x 743" d; Lewyt No. 989-20.

RESISTOR, fixed: composition; 33,000 ohms £109,; 1-w; max dimension 1.28"
Ig x 0.310” diam; RC31AE333KK.

RESISTOR, fixed: composition; 50,000 ohms +10%; }4-w; max dimen 0.655" Ig
x 0.249” diam; 3Z6650-45.

SOCKET, crystal: two-pin; glazed porcelain body; 114" Ig x %" wd x 14" d, less
cont; Millen No. 33102.

SOCKET, tube: 7-prong; miniature; porcelain body: 14" lg x 3;” diam; Eby
No. 90-10-C.

TUBE, electron: JAN-6AG5.

THIZGT O
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180. MAINTENANCE PARTS FOR ANTENNA ASSEMBLY AS-52/TRC-8 (XC-3).

The following information was compiled on 27 February 1945, The appropriate sections of the
ASF Signal Supply Catalog for Antenna Assembly AS-52,TRC-8 (XC-3) are:

Organizational Spare Parts
SIG 7-AS-52/TRC-8 when published

Higher Echelon Spare Parts
SIG 8-AS-52,/TRC-8 when published

For the latest index of available catalog sections, see ASF Signal Supply Catalog SI1G 2.

Signal Corps

stock No. Name of part and description
2A288A-35 | ANTENNA ASSEMBLY AS-52-TRC-8 (XC-3): dipole; brass, steel support, olive drab: one piece;
15" x 20" wd spread, support 14" lg; Lewyt dwg No. L-2531.

27.3061-29 ADAPTER UG-29/U: connector; double ended fm'nal(:: one round cont each end; straight; 215" Ig x
54" diam; Selector type JNJ; (connects 2 Jacks UG-21/U}.

6Q2107-24 BAG, lool: canvas, olive drab; 24” h x 18" wd; Lewyt dwg No. L-2661; Sig C Spec CCC-D-771A tvpe
111.
1F425-8 : CABLE ASSEMBLY, RF: Army-Navy Cord RG-8/U; coaxial; flexible; 52 ohms; 60 ft; 7 strands No.

21 AWG bare copper; polvethylene insulation; Selector No. PNPT-55; Lewyt dwg No. L-2669; (with
connector on each end).

27.2643.49 CLAMP: cable; steel; zine plated; 1 thumb screw and 1 eye snap; Lewyt dwg No. L-2574.

2A3167-4 ‘ REFLECTOR, antenna: corner type; galv steel wire mesh and frames; olive drab; when folded 30"
{ g x 23" hx 8" wd over-all; Lewyt dwg No. L-2652.
|
2A3186-3 ROD, bracing: ant; steel; zinc plated; olive drab; half hard Shelby tubing; 15" OD x 0.035” wall thk
x 16" 1g; Lewyt dwg No. L-2538.
61.17504-24.5151 SCREW, thumb: zinc plated; lacquer finish; ;" diam drop-forged thumb screw blank; 35" 1g, 14"-28
thd; staking end; Williams type D; Lewyt dwg No. 2545B; item A.
6L.17504-24.51S SCREW, thumb: zinc plated; lacquer finish; 14" diam drop-forged thumb screw blank; %" 1g, 14 "-28
thd; staking end; Williams type D; Lewyt dwg No. 2545B; item B,
6L71014-5C WASHER, lock: steel, zinc plated; 17" OD x 34" 1D x 1" thk; split ring type.
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181. MAINTENANCE PARTS FOR ANTENNA SUPPORT AB-48/TRC-8 (XC-3).

The following information was compiled on 27 IFebruary 1945. The appropriate sections of the
AST® Signal Supply Catalog for Antenna Support AB-48 TRC-8 (XC-3) are:

Organizational Spare Parts
SIG 7-AB-48 TRC-8 when published

Higher Echelon Spare Parts
SIG 8-AB-48 'TRC-8 when published

For the latest index of gqvailable catalog sections, see ASF Signal Supply Catalog SIG 2.

Signal Corps

stock No Name of part and description

2A248K48.1 ANTENNA SUPPORT AB-18/TRC-8 (XC-3): 40 ft sectional steel mast; 8-mast sections, each 65”

vy
gx 2 wd

601001 | AX LC-1: single bit; steel; 334" blade: 16" handle.
2A326-3 BASE, mast: steel. zinc pl; olive drab; for 2” mast; base over-all 12” x 715"; cradle 4" h; Lewyt dwg

No. L-2530.

2A3005-1 BLOCK, pulley: one single, one double sheave blocks; Lewyt dwg No. L-2573.
6Z7904A.1 ROPE: twisted cotton; #:" diam; white; 150 ft Ig; ends whipped and paint coated.
|
2A1344-4 GUY': gin pole; sisal rope #5” diam x 26 {t lg; one end atlached to galv mal iron boat snap by means of

4.” galv thimble; 5 tuck splice: other end whipped; Lewyt dwg No. L-2534.

2A1344-3 GUY : mast; preformed; 1" OD x 29 ft lg; Lewyt dwg No. L-2532: (2.000 Ib test).
|
¥
2A1344-2 GUY: mast; preformed; 14" OD x 41 it lg: Lewyt dwg No. L-2532; (2,000 Ib test).
6049003 HAMMER HM-3: sledge; 8 Ibs; cross peen with handle.
60)51146-36 HANDLE. hammer: sledge: 36" lg; (for Hammer HM-3).
2A2496-1 MAST SECTION, antenna: tubular; Shelby half hard steel; zinc pl, olive drab: 65" Ig x 2” OD one end;

opposite end 174" OD; Lewyt dwg No. L-2562B.

2A2819-5 PLATE, guy: steel, zinc pl: olive drab: 31, x 315" x 35" thk; Lewyt dwg No. 1.-2558,
2A3302 STAKE GP-2: guy; wrought steel; galv; 3," diam x 16" 1g: Sig C spec 71-393-A.
2A3325 STAKE GP-25: guy; steel tubing: galv: 3 ft lg x 13" diam; Sig C dwg No. RL-D-5659.
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SECTION XXil.

182. SUPPLY PUBLICATIONS.
SIG 5 Stock list of all items.

183. TECHNICAL MANUALS ON ACCESSORY,
AUXILIARY, AND TEST EQUIPMENT.

TM 11-303 Test Sets 1-56-C, 1-56-D, 1-56-
H, and 1-56-J.

TM 11-317 Signal Generator [-208.

TM 11-333 Telephones EE-8-A and EE-8

TM 11-341 Telegraph Terminal CF-1-A
(Carrier) and Repeater CF-
3-A (Carrier).

TM 11-342 Ringing Equipment BEI-100-
T1, EE-100-A (Voice Ire-
quency) and EE-101-A
(Voice Frequency).

TM 11-354 Telegraph Printer Sets (Tele-

typewriter) EE-97 and EE-
98, Teletypewriter Sets EE-
97-A, EE-98-A, and EE-102,

TM 11-355 Telegraph Terminal CF-2-A
(Carriev).

TM 11-355B Telegraph Terminal CF-2DR
(Carrier).

TM 11-358 Telegraph Central Office Set
TC-3.

TM 11-369 Spiral-Four Cable.

TM 11-472 Repair and Calibration of

Electrical Measuring Instru-
ments.
TM 11-900

series Power Unit PE-75 series.

TM 11-2201 Reperforator Teletypewriter
Sets TC-16 and TC-17.

TM 11-2613 Voltohmmeter 1-166.

TM 11-2621 Remote Control
AN/TRA-2.

TM 11-2626 Test Unit 1-176.

TM 11-2627 Tube Tester I-177.

Equipment

184. PAINTING, PRESERVING, AND LUBRICATION

TB SIG 13 Moistureproofing and Fungi-

REFERENCES
aterl
SB 11-10  Signal Corps Kit and YI lpun
for Moisture- ant
vesistant Treat tment.
185. SHIPPING INSTRUCTIONS.
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c
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ment.

186. DECONTAMINATION.

T™ 3-220 Decontamination.

187. DEMOLITION. _
- ,m(,litmllf

: 4 o
I'M 5-25 ixplosives and De

188. CAMOUFLAGE. |
el pinclP
M 5-20 Camouflage, Ba.iu, [acq ,
'M 5-200 Camouflage of 14)1\()[]]‘,
mand Posts, bUPPl.vtiO
and Medical Tnstalla
S.
189. OTHER TECHNICAL PUBI.ICATION a
» . ! fOY <
I'M 21-6 List of Publications
ing. !
4 e )'l‘ap
FM 24-10  Combined Radiotele®
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proofing Stgnal Cor ps Equip-
ment.

TB SIG 69 Lubrication of Ground Signal
Equipment.

TM 11-454
TM 11-455
T™ 11-462
TM 11-483
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n  Tala.
Reference Daté
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Suppressioln of
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9  Radio Propagation.
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b yasic Maintenance Manual.
» SIG 5 Deofonse £ ;
fense Against Radio Jam-
ming.
m ) y ; 2
I'B 2IG 25 Pryevent : .
L ventive Maintenance of
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» SIG 66
6 Wi 8 L% -
Winter Maintenance of (round
£IE - Al |
s Signal Equipment.
ropical Maintenance of
o Ground Signal Equipment.
BSIE 75 Dagert :
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- Signal Fquipment.
> S1G 123 Prov : )
23 Preventive Maintenance Prac-
ticos for Ground Signal

Equipment.

1
0. FORms,

RQE(‘}- :
E‘W-D., Al(: I(jni"ﬂ‘ti:\ffzwt«_)xg\r Equipment Report
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1,'7( US form, ia fo. 54 .(ullsutis]'ﬂct(n'_v report).
Je, is not available, refer to pm'agl‘aph
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- LISy
OF ABBREVIATIONS.

.
af alternating current
amp _audio frequency
Cps. “.e ... ..2Impere
s _cycles per second
dbm, decibel
g decibels above 1 milliwatt
m - direct current
i, Ty ... frequency modulation
it . Jintermediate [requency
mg _kilocycle
me milliampere
Meg G _megacycle
mf megohm
e~ _microfarad
my .mi('r()mi(‘ml'nmd
08¢ .‘ : milliwatt
Opa oscillator
il radio frequency
o _microvolt

MN(‘)T = _volt

L0y 1, "Sefer to appendix 1 of M 11-455, dzg

f ra@o

)'h»‘“'/l’f()-., roe «
1S, r additional abbreviations 0

R may contain se

192. GLOSSARY.
ess of adjusting the tuned circuits of

ALIGN. The proc
jver for maximum signal response.

4 iransmitter or rece
used to increase the signal

AMPLIFIER. A device,
which is generally made up

voltage, current, or power,
of a vacuum tube and associated cireuit called a stage
stage.

veral stages 1m order to obtain a de-

sired gain.

AMPLITUDE. The
an alternating voltage 0
the ])usitivo or negative direction.
AMPLITUDE MODULA
amplitude of an v
tions of an a-f wave.

maximum instantancous value of
¢ current, measured in either

TION. The process of chang-
ing the _f carvier wave in accordance
with the varia
ANTENNA. A device for radiating or absorbing radio
waves.

ith suitably arranged elec-

ARRESTER. Apparatus W
irodes and short air gap used to protect equipment

nst lightning discharges.

ATTENUATION. The reduction in strength of a sig-
deliberate by means of an attenuator, oY
f inherent cireuit resistance or

agal

nal. May be
involuntary be
jmpedance.

cause O

audible to the

ENCY. A frequency
roximately 20

AUDIO FREQU
ange extends from app

human ear. The r
to 20,000 cycles pé
D OF FREQUENCIES. The frequen
two definite limits.

1 second.

BAN cies existing
hetween
FILTER. A cirenit designed to pass fre-
1 a definite band with uniform response,

BAND—PASS
tantially the amplitude of all other

neies withir

que
and to reduce Sups

{requencies:

NTENNA. A unilat
hich is substantially ¢

BEAM A eral directive antenna the
radiation of W onfined to a nar-

row beaml
d-c voltage maintained between the control

cathode of a vacuum tube.

pIAS. The

arid and the
ected in parallel with 2

t equipment from exces-
removed or substan-
charge remaini
turned off.

esistance conn
ply output to protec
sive yoltages when the load is
tially reduced, and to drain the. .
the -ﬂlt‘er capacitors when the unit 18

itor used to block

CAPACITOR. A capac
t while permitting alternating

ling capacitor.

BLEEDER. A

])()\VCI"SUP
ng in

f direct curren
curre Also called couP
BYPASS GAPACITOR. A capacitor used to provide

’ tornatina‘-cun'ent path of comparatively low im-

ul'ound a circuit element.

ian al
podunee
of transferring

NG. A method
by means of a

VE cOUPLIT
one cireul
g common to bo

t to another

CAPACITI
th cirenits.

energy from
capacitor that 1
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CAPACITIVE IFEEDBACK. The process of returning
pirt of the energy of the output of a tube to the input
cireuit by means of a capacitor common to both.

CAPACITOR. Two electrodes, in the form of plates,
separated from each other by an insulating material
called the dielectric.

CARRIER WAVLE, The r-f component of a transmitted
wave upon which an audie signal or other form of in-
telligence can be impressed.

CATHODI BIAS. The method of biasing a tube by
placing the biasing resistor in the common cathode-
return eireuit, making the cathode more positive, rather
than the grid more negative, with respect to ground.

CIRCUIT BREAKER. A cireuit breaker is a special
type of switch arranged to open a cireuit rapidly when
an overload occurs.

CHOKE. A coil used to impede the flow of pulsating
direct current or alternating current, and to permit
the flow of direct current,

CLASS A OPERATION. Operation of a vacuum tube
at the center of the straight portion of its charac-
tevistic eurve. Plate current flows throughout the entire
operating cycle and distortion is kept at a minimum,

CLASS C OPERATION. Operation of a vacuum tube
with grid bias considerably greater than cut-off. The
Plate eurrent is zero with no input signal to the grid,
and flows for appreciably less than one half of each
cyele of the input signal.

COAXIAL CABLE. A transmission line consisting of
an inner conductor within and insulated from an outer
conductor. Losses in this type of line are low and radia-
tion is practically zero.

DECIBEL. The standard unit of comparison between
two quantities of electrical or acoustical power. The
number of decibels denoting the ratio of the two
amounts of power is 10 times the logarithm to the
base 10 of this ratio.

DECOUPLING NETWORK. A network of capacitors
and chokes, or resistors, placed in leads which are
common to two or more circuits to prevent unwanted
and harmful interstage coupling.

DETECTION. The process of recovering the audio
component from a modulated carrier wave.

DEVIATION. A term used in frequency modulation to
indicate the amount by which the carrier or resting
frequency increases or decreases when modulated. It
is usually expressed in kiloeyeles.

DISCRIMINATOR. A vacuum-tube circuit whose out-
put voltage varies in amplitude and polarity in ac-
cordance with the frequency of the applied signal. 1t
is used as the detector stage of frequency-modulated
receivers,

196

DUMMY ANTENNA.
;s of an antenna with the exception
that it dissipates all the power fed to it in some form
other than that of radiation.

A device possessing all the nec-

EQUIVALENT CIRCUIT. A simplified arrangement

of circuit elements to permit easier analysis.

IFACSIMILIEL TRANSMISSION. The electrical trans-
mission of a copy or reproduction of a pieture, draw-
ing, or document.

FREQUENCY TRIPLER. An amplifier whole output
is resonant to the third harmonic of the input signal.
The output frequency is triple that of the input.

FREQUENCY MODULATION. The process of vary-
ing the frequency of an r-f carrier wave in accordance
with the amplitude and frequency of an audio signal.
GAIN OF AN ANTENNA. The measured gain of one
transmilting or receiving antenna over another is the
ratio of the signal power one produces at the receiver
input terminals to that produced by the othev, the
transmitted power level remaining fixed,

GRID CURRENT. Current which flows between the
eathode and the grid whenever the grid becomes posi-
tive with respect to the cathode.

GRID LEAK. A resistor placed in the grid cirenit of
a vacuum tube to provide a path to the cathode for
the negative charge on the grid, thus providing a con-
stant bias voltage on the grid during both halves of
the signal eyele.

DIPOLE. A half-wave

antenna

HALF-WAVE

ungrounded

dipole is a
straight substantially one-half

wavelength long.

HARMONIC. An integral multiple of a fundamental
frequency. The second harmonic is twice the frequency
of the fundamental.

HIGH IFIDELITY. The ability to reproduce all audio
frequencies up to 20,000 cyeles without serious distor-

tion.

IMPEDANCE. The total opposition offered to the flow
of an alternating current.

IN PHASE. The condition that exists when two waves
of the same frequency pass through their maximum
and minimum values of like polarity at the same in-
stant.

INTERMEDIATE FREQUENCY. The fixed frequency
to which all r-f carrier waves are converted in a super-
heterodyne receiver.

JAMMING. Interference from hostile transmissions.

LAG. The amount one wave is behind another in time,
expressed in eleetrical degrees. When two waves are
out of phase, the one that reaches maximum or zero

amplitude behind the other is said to lag,

LIEAD. The opposite of Ing.




LIMITER. That part of f-m receiver which eliminates
all variations in carrier amplitude, thus removing all

noise present in the carrier as amplitude modulation.

LOCAL OSCILLATOR. The oscillator used in a super-
heterodyne receiver whose output is heterodyned nwith
the desired r-f carrier to form the difference or inter-

mediate frequency.

MIXER. A vacuum tube and suitable circuit used to
combine the incoming and local oscillator frequencies

to produce an intermediate frequency.

MODULATED CARRIER. An r-f carrier whose ampli-
tude or frequency has been varied in accordance with

the intelligence to be conveyed.

MODULATION. The process of varying the amplitude
or the frequency of a carrier wave in accordance with

other signals in order to convey intelligence.

MODULATOR. That part of a transmitter which sup-
plies the modulating signal to the modulated ecireuit,

where it can act upon the carrier wave.

MULTIPLEX RADIO TRANSMISSION.

radio transmission is the simultaneous transmission of

Multiplex

two or more signals using a common carrier wave.

OSCILLATOR. A vacuum tube feedback cireuit capable
of generating self-sustained a-¢ voltages when the

proper d-c potentials are applied to the tube elements.

PERCENTAGE MODULATION, A

degree of change in a carrier wave caused by the modu-

measure of the

lating signal, expressed as percentage.

PUSH-PULL AMPLIFIER. Two vacuum tubes whose
grids are excited with equal voltages 180" out of phase,
and whose plate outputs are additive across a center-

tapped output circuit.

Q). The symbol of merit or efficiency of a circuit or a

coll. Numerieally, it is equal to the inductive reactance

divided by the resistance: Q — ——

RADIO FREQUENCY. Any frequency of electrical
energy capable of propagation into space; radio fre-
quencies are normally much higher than those asso-

ciated with sound waves.

REACTANCE TUBE MODULATOR. A modulator
used in the Crosby system of frequency modulation,
in which the modulator tube is made to act as a vary-

ing reactance in the osecillator circuit.

REFLECTOR. A reflector is a rear portion of a direc-
tional antenna, not commected to the transmitter or
receiver, and so designed as to increase r-f radiation

in the forward direction.

RESTING FREQUENCY. The initial frequency of the
carrier wave of an f-m transmitter before modulation.

Also called the center frequency.

SELECTIVITY. The degree to which a receiver is
capable of discriminating between signals of different

carrier frequencies.

SIDE BANDS. The new frequencies, both above and
below the carrier frequency, produced as a result of

modulation of a carrier.

SUPERHETERODYNE. A receiver in which the in-
coming signal is mixed with a locally generated signal
to produce an intermediate frequency which is then
amplified and detected a second time to produce the

audio frequency.

TANK CIRCUIT. An intermediate oscillatory circuit,
associated with the output circuit of a vacuum tube
transmitter, which absorbs the output of the vacuum
tube transmitter in the form of energy impulses of high
value and short duration, and delivers the power to the

load in substantially sinusoidal form.

TELEGRAPH-MODULATED WAVES. Contir.mous
waves, the amplitude or frequency of which is varied by

means of telegraphic keying.

TEMPERATURE COEFFICIENT. A factor used to cal-
culate the change in the characteristics of a substance,
device, or circuit element, with changes in its tempera-
ture. Examples: The shift in frequency of a crystal-
per-degree change in temperature. The change in the
resistance of a resistor-per-degree change in tempera-

ture.

TRACKING. The process of adjusting the individual
tuning action of each of several stages which are gang-
tuned so that a given tuning change in the central
control results in an equal frequency change in each

stage at any point over the tuning range.

TRANSMISSION UNIT. Over the usual range of
sound intensities, one transmission unit (1 db) corre-
sponds very closely to the minimum perceptible change

in loudness that can be detected by the human ear.

TRIMMER CAPACITOR. A small variable capacitor
used to adjust main tuning capacitors so that they track

properly.
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T 11-618
c 1
TO 31R2-2 TRC8-1

TECHNICAL MANUAL
RADIO SET AN/TRC-8 (XC-3)
RADIO TERMINAL SET AN/TRC-11 (XC-3)
RADIO RELAY SET AN/TRC-12 (XC-3)

CHANGE
No. 1

T™M 11-618, 19 March 1945, is changed as
follows:

68.1. Antijamming Procedures
(Added)

When the radio relay communications system
is being jammed by unwanted signals, notify the
immediate superior officer promptly. However,
each operator must keep the equipment operating
unde - any condition, One or more of the following
procedures may be used for obtaining the maxi-
mum intelligibility from the desired signals during
the jamming process.

a. Radio Relay System. When it is determined
that jamming signals are interrupting communica-
tions 1n the radio relay system, determine the
particular link cffected; the direction; and the
particular channel involved.

b. Operation at Transmitters. Do not change
the position of the transmitting antenna in the
system. Use the maximum power output of the
transmitter. The transmitter cannot be jammed,
but it is essential that its maximum power output
be beamed toward the receiving site at all times.

¢. Operation of Receiwers in Jammed Link, and
Jammed Channel.

(1) Monitor the carrier modulation at the
REC OUTPUT terminals.

(2) Slowly vary the FREQUENCY CON-
TROL: dial through several degrecs, on
either side of the desired signal. Better
copy may be possible on either of the
sides. While performing this procedure,
keep the SQUELCIH OFE ON togele
switch in the OFX position.

(3) Operate the SQUELCH OFIF ON switch
to ON. Adjust the SQUELCH ADJ
control until the best copy can be made.
The squelch control must be varied to
obtam the Dbest read-through in each
type interference encountered. In each

TAGO 21565A—Oct. 360468°—55

DEPARTMENT OF THE ARMY
WasnuinagTon 25, D. C., 18 October 19566

case, perform the functions outlined in
(2) above after varying the squelch
control.

(4) Turn the AUDIO GAIN control in both
directions for the most satisfactory read-
through. TIf this is a relay station,
readjust the MODULATION adjust-
ment control.

(5) If the antenna is vertically polarized,
gradually vary its position until it is
horizontal, or vice versa.

(6) Rotate the receiving antenna in either
direction as much as 40° each side of the
center position. Vary the height of the
antenna to minimize the strength of the
jamming signal with regard to the desired
signal. Readjust the AUDIO GAIN
control to compensate for the lower
signal level of the transmitter.

(7) Place an object such as a tree, tank, jeep,
truck, hill, or mountain between the
recelving antenna and the source of the
jamming signals. This may decrease the
strength of the jamming signals and
permit copy of the desired signals.

(8) When the receiving antenna is lowered to
obtain effective shielding {from the jam-
ming, signal, the transmitting antenna
directed toward it, must be raised so that
the line-of-sight operation may be main-
tained.

(9) If all the above procedures fail, request a
change in {requency and call signals.

Note. Antenna techniques that are used to
reduce jamming, are dependent upon the type
terrain and other conditions. Always try to
locate the receiving antennas bebtween some
objeet and the source of the jamming signal.
Take advantage of obstacle gain; other paths
of {ransmission may be obtained by bouncing
signals off obstacles. This permits reorienta-
tion of the receiving antenna. and may permit
much better read-through of the desired signals.

COPY |




(10) If the jamming action is so complete

that the use of alternate {requencies will
not permit communication, use another
means for getting the message through.
Continue to operate the equipment.
Constant operation will keep the enemy

in uneesbainty about the jamming sue- -
cess, and it is probably that the frequency
will not be changed at the source of the
jamming signals. The jamming equip-
ment will be tied to what is considered
the active {requency.

By ORDER OF THE SECRETARY OF THE ARMY :

MAXWELL D. TAYLOR,
General, Uniled States Army,
OFFICIAL: Ohief of Staff.
~_ JOHN A. KLEIN,
Major General. United States Army,

The Adjutant General.

DISTRIBUTION:
Active Army:

CNGB (1)

Tec Sve, DA (1)

Tee Sve Bd (1)

CONARC ()

CONARC Bd (Incl ea Test See) (1)

Army AA Comd (2)

0OS Maj Comd (5)

0OS Base Comd (5)

Log Comd (5)

MDW (1)

Armies (5)

Corps (2)

Tng Div (2)

It & Cp (2)

Gen & Br Sve Sch (5) except SigC
Sch (25)

Gen Depots (2) excep! Atlanta
Gen Depot (None)
SigC Sec, Gen Depots (10)
SigC Depots (20)
POL (2)
OS Sup Agencies (2)
SigC I'ld Maint Shops (3)
SigC Lab (5)
Mil Dist (1)
Units organized under following
TOL's:
TR, Inf Div (2)
11-7R, Sig Co Inf Div (2)
11-16R, Hq & IIq Co, Sig DBn,
Corps or Abn Corps (2)
11-571, Armd Sig Co (2)

11-95R, Sig Opr Bn (2)

11-97R, Wire Opr Co (2)

11-127R, Sig Rep Co (2)

11-128R, Sig Depot Co (2)

11-500} (AA-AT), Sig Sve Org
(2)

11-557R, Abn Sig Co (2)

11-587R, Big Base Maint Co (2)

11-592R, Iq & Hq Co, Sig Base
Depot (2)

11-597R, Sig Base Depot Co (2)

17R, Armd Div (2)

44-101R, Hq & Hq Btry, AAA
Brig, Mbl (2)

57R, Abn Div (2)

NG@G: State AG (6); units—same as Active Army except allowance is one copy to each unit.
USAR: None.
For explanation of abbreviations used, see SR 320-50-1.
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QHANGES}
No. 3

TM 11-611, 15 May 1951, is changed as follows:

60.1. Antijomming Procedures
(Added)

When the radio sets are jammed by unwanted
signals, notify the immediate superior officer
promptly, and continue to operate the equipment
under any condition. Follow the procedures be-
low until the desired signal read-through is possible
and communication re-established.

a. Slowly vary the TENTH MCS tuning knob
(fig. 4) of the jammed radio set to both sides of the
assigned frequency. This may affect some sepa-
ration of the desired signal from the undesired
jamming signal. However, if the control is in
the detent position, turn the TENTH MCS knob
fully counterclockwise. This will release the
detent and permit continuous tuning. Again
vary the TENTH MCS tuning knob as above.
This may re-establish signal read-through on one
side or the other of the assigned frequency.

b. If the auxiliary receiver is jammed by un-
wanted signals, turn the TUNING kuob (fig. 6)
first to one side and then to the other side of the
assigned frequency. This may re-establish signal

[AG 413.44 (12 Jul 54))

TAGQ -390A—July 310465°—54
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RADIO SETS AN/VRC-16, AN/VRC-17, AND AN/VRC-18

N T o e |

C 3 T™M 11-611

A ARy
i, I R | l;!‘-:-‘ﬁ ' TO 16-30VRC16-5
MANL UUL I

DEPARTMENT OF THE ARMY
WasHINGTON 25, D. C., 23 July 195/

read-through on one side, or the other side of the
assigned frequency.

¢. Vary the SQUELCH control (fig. 4) slowly,
from one position to another. If this does not
decrease or climinate the strength of the jamming
signal, operate the control to the OFI position.

d. Locate the radio sct so that an object such
as a truck, tank, jeep, or tree is between the source
of the jamming signal and the antenna. The
strength of the jamming signal may be decrcased
or eliminated entirely,

e. If the above instructions fail to produce the
desired results, request a change in frequency and
call sign.

f. If after a change in frequency and call sign,
signal read-through is still impossible, use another
means to get the message through and continue
to operate the equipment. Continued operation
of the equipment may cause the enemy to be un-
certain of the jamming success and to cease trans-
nuitting the jamming signal, or to switch to other
frequencies. Continued operation of the radio
set transmitter will keep the enemy uncertain as
to the jamming success at what the enemy believes
is the active communicating frequency of the
radio transmitier.
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By orprk OF THE SECRETARY OF THE ARMY : \

M. B. RIDGWAY,
General, United States Army,

OrrIcraL: Chief of Stajf.
JOIIN A. KLIKIN, :
Major General, United States Army, 5
The Adjutant General. NE
DisTRIRUTION:
Active Army:
Tee Sve, DA (1) Tng Div (2) Mil Dist (1)
Tee Sve Bd (1) Ft & Cp (2) Units organized under following
AT (5) Cien & Br Sve Sch (5) T/O & E: J
AT Bd (inel ea Test See) (1) SigC Sch (25) 11-127, Sig Rep Co (2) '(
Army AA Comd (2) Gen Depots (2) 111284, -8ig Depotilio (2) ‘
08 Maj Comd (5) SigC Sece, Gen Depots (10) 11-5004 (AA~-AK), Sig Admin

Team (2)

08 Base Comd (5) SigC Depots (20) 11-587, Sig Base Maint Co (2)
Log Comd (5) POL (2) 11-592. Hq & Hq Co, Sig Base
MDW (1) OS Sup Agencies (2) Depot (2)

Armies (5) SigC Tld Maint Shops (3) 11-597, Sig Base Depot Co (2)
Corps (2) SigC Lab (5) Toh, MEth )

NG Same as Active Army except allowance is one copy for each unit. |
USAL: None. |
Unless otherwise noted, distribution applies to ConUS and overseas.
For explanation of abbreviations used, see SR 320-50-1.
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Figure 186. Radio Transmitter T-80/TRC-8 (XC-8), schematic diagram.
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Figure 148. Cord CX-104/TRC-1, wiring diagram.
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— —_—
ULTIPLIER CAPACITANCE TOLERANCE
RE
VOLTAGE | CHARACTERISTIC RMA & AWS RMA AWS CERAMIC- AWS CERAMIC- CZ,EEAFA;%}:J[TJ OF coaop || MONESANT MULTIPLIER QL ANTE .
Cc AWS CERAMIC. RATING (AWS MICA- MICA- AND PAPER- CERAMIC- DIELECTRIC GREATER DIELECTRIC LESS CAPACITANCE FIGURE (PERCENT)
DIELECTRIC (VOLTS) DIELECTRIC) DIELECTRIC DIELECTRIC THAN 10 MMF THAN 10 MMF 10-¢ MMF/MMF/°C
(PERCENT) (PERCENT) (PERCENT) (MMF) e
! A 20 20 20 2.0 0 BLACK 0 1
10 100 B 1 1 1 — 30 BROWN ] 10
BN
100 /—‘200 C 2 2 2 — 80 —= | RED 2 100
1000 300 D 3 3 2.5 0.25 —150 ORANGE 3 1000
400 E 4 4 — 220 YELLOW 4 10,000 =
500 F 5 5 5 0.5 —330 GREEN 5 00 : 1
I = =] ,000, ) ; ; ; {
600 G 6 6 —470 BLUE ¢ 1,000,000 ' RMA:  Radio Manufactwrers *Association {
B ———— .|
700 7 7 —750 VIOLET 7 10,000,000  AWS: American War Standard {
0.01 800 8 25 + 30 GRAY 8 100,000,000 ¢ (American Standards Association) !
T\P 900 9 10 10 1.0 Not specified WHITE 9 1,000,000,000 { ‘1
B | AMAA‘AAAAAAAAAAAAAAAAAAAAAAAAAA‘AAL‘AAAA
1000 5 GOLD 0.1 5
1 2000 10 SILVER 0.01 10
== | A
500 | 20 e NO COLOR 20
— TL 13418

Figure 145. Capacitor color codss. Figure 146. Resistor color codes.
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RMA 3-DOT COLOR CODE FOR
MICA-DIELECTRIC CAPACITORS

RMA 6-DOT COLOR CODE FOR
MICA-DIELECTRIC CAPACITORS

AWS 6-DOT COLOR CODE FOR
MICA-DIELECTRIC CAPACITORS

AWS COLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND THIRD

==

00O
P 9
R\

CAPACITANCE
TOLERANCE

VOLTAGE

RATING MULTIPLIER

,;",'\Swegs SIGNIFICANT FIGURES
BLACK FIRST SECOND
_/ﬁ
I
l‘ 1
CHARACTERISTIC  CAPACITANCE  MULTIPLIER
TOLERANCE

AWS 6-DOT COLOR CODE FOR
PAPER-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND

\ )
ke XeXe;

\

MULTIPLIER

S Waws  SIGNIFICANT FIGURES
SILVER FIRST SECOND
| mmenmeee—— —
: J
OPERATING \
TEMPERATURE MULTIPLIER
RANGE

Capacitors marked with this code have a voltage

The silver dots serve to identify this marking. The
sixth dot shows whether the capacitor has a maxi-
mum operating temperature of 167°F (black) or

The black dot serves to identify the AWS marking.
Capacitors marked with this code are rated at 500
volts, except the following. AWS type CM35 capaci-
tors with capacitances of 6,800, 7,500, and 8,200
micromicrofarads, and AWS type CM40 capacitors
with capacitances of 9,100 and 10,000 micromicro-
farads are rated at 300 volts.

VY VYV VYV VYV VYV VYV VYV VYV Y VYV VYV VY VY VE T YV VP VYV

RMA: Radio Manufaclurers Association

AWS: . American War Slandard
(American Standards Associalion)

NOTE: These color codes give all capacit-

4
4
>
]
3
4
4
4
4
3
4
>
4
p
4
y
4
4 ances in micromicrofarads.
4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
<
4
4

4

hadacssasnsnssssssrsrssrsnsssnnsnsrasarsrassnsaan

SIGNIFICANT FIGURES
FIRST  SECOND

N/

e 7 \ —
TEMPERATURE CAPACITANCE
COEFFICIENT MU7|PLIER TOLERANCE

— o\c! o~ =

FIRST SECOND
SIGNIFICANT FIGURES

Capacitors marked with this code have a voltage
rating of 500 volls.

RMA COLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS

CAPACITANCE
TOLERANCE

SIGNIFICANT FIGURES
FIRST SECOND THIRD

\ |/
=== / %:

TEMPERATURE

COEFFICIENT HLaIRER

4

Capacitors marked with this code have a voltage

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

SIGNIFICANT FIGURES
FiRST (BODY)  SECOND (fip)

MULTIPLIER

]
——

TOLERANCE

A LY
FIRST SECOND — upy i ipLiER

SIGNIFICANT FIGURES

AWS COLOR CC
FIXED COMPOSITION

)

TOLERANCE  jULTIPLIER !
F

/ l }

SIGNIFICANT FIGURES
FIRST SEC’C‘)ND

= %

#

MULTIPLIER TOL

¥ it istors with ial
sulated fixed composition resis i
]eaI(?s are designated by a naturpl_ tan b_“Ckgl‘ound
color. Non-insulated fixed composition resistors with
axial leads are designated by a black background

color.

rating of 500 volts.

185°F (brown).

rating of 500 volts.

The exterior body color of ins
be any color except black. The 1
tan. The exterior body color of
with axial leads may be either
exterior body color of uninst
radial lecads may be black or it
the first significant figure of tk

P YV YV VYV Y VY Y YV VY VY VY Y

RMA: Radio Manufac

AWS: American War

(American Stal

s asssaasd o s o g

hasassssssnsassiansrsnas

MULTIPLIER CAPACITANCE TOLERANCE
TEMPERATURE
VOLTAGE | CHARACTERISTIC RMA & AWS RMA AWS CERAMIC- AWS CERAMIC- E
color | SICNIFICANT AL bl AWS CERAMIC. | RATING (AWS MICA- MICA- AND PAPER- CERAMIC- DIELECTRIC GREATER DIELECTRIC LESS AT
FIGURE CER MM-lCA ol DIELECTRIC (VOLTS) DIELECTRIC) DIELECTRIC DIELECTRIC THAN 10 MMF THAN 10 MMF 10-6 MMF/MME/°C
:Xxék DIELECTRIC {PERCENT) {PERCENT) (PERCENT) (MMF) x
BLACK 0 1 1 A 20 20 20 2.0 0
BROWN 1 10 10 100 B 1 1 1 -3
RED 2 100 100 200 c 2 2 2 — 80 |
ORANGE 3 1000 1000 300 D 3 3 2. 0.25 —150
YELLOW 4 10,000 400 E 4 4 —220
GREEN 5 100,000 500 F 5 5 5 0.5 —330
BLUE 3 1,000,000 600 G 6 6 470
VIOLET 7 10,000,000 700 7 7 —750
GRAY 8 100,000,000 0.01 800 8 2.5 + 30
WHITE 9 1,000,000,000 0.1 900 9 10 10 1.0 Not specified
GOLD 0.1 1000 -]
0.01 2000 10

SILVER = 0N
NO COLOR 500 20 13417

Figure 145. Capacitor color

codes.

COLOR S'G:g:,i:m MULTIPLIER T(‘:;:‘z‘é:‘lff
BLACK o 1
BROWN 1 10
RED 2 100
ORANGE 3 1000
YELLOW 4 10,000
GREEN 5 100,000
BLUE 6 1,000,000
VIOLET 7 10,000,000
GRAY 8 100,000,000
WHITE 9 1,000,000,000
GOLD 0.1 5
SILVER 0.01 10
NO COLOR 20

Figure 146. Resistor color codes.
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THESE GRAPHS INDIGATE T

GRAPHS FOR PLOTTING PROFILES FROM GONTOUR MAPS

<
7
o
o
|
T
EL
59 o m.\h.ZOZ 4
o o ™
e Qo 8 o »
50 P & & @ &
G 100 = a o
50 ¥ ~
2 £
Oy —
og
S¢
2]
<
0¢
(o) S9
-
09
2
05
o
~
St
w
()
Z
w—o0t o«
=
0
=
|———G¢
o
o
——0¢
4
0
0z
=
Gl
o\
O
S
)
©
¥
0,
B =
(o,7]
W oe/oo,/ /o/o S
wad3 1L o B3 o
r O (e
B e "
NO\L



GRAPHS FOR PLOTTING PROFILES FROM CONTOUR MAPS

Mgy,
m%h (o)
[9)
\ 3 S ﬁml_\
\oo y; 3 o) AN.\O o
200 S N ¥
W0 S = :
00\ & OO ot
g de $ -
\00 /%u [ =
ﬁOO\ T&.
20 & &
& )
= S
o x
Y~
% 2
/ R
Om\ m
= 5
~
e &
08y -
e
i
o 0
S
[ ¢
[+,
o5y
o)
=]
09
8 )
Fy =~
=L W n.um 3
W/on_ W
% o
e
J’I!’.”l"‘ = T
~12—o2 e —
< 1 s 1+]
w
a > w
2 3o
on < M
@ 5 St
30
3 ﬁ 2 o
w
—001 Z 2 Q
< = g 1 o— o =
. & = | 1 2
2 g9 ) | &
=
T 5% ARNNRANI
) Z ‘ __ =
[0
mn
/ / / J # ) _ £e L e
V= 45 |
mﬂvw —— 0%
e
< De
—0L Tro
- Q 2
o 0
<
—_—09
Q2
L)
(1]
—— 05
c
2 2 o
Q0
o\
2 )
S
0
\ &
o° w
— 4f\an
e 8,
Q =
o 1 /Om/ rM
— W &m,/oo/ o o %
w313 X °© o a
= o g @
= 47NJN
» NOV
o %
S @
2 %
/ OON z 2
3 oV o =
OOHw Q
\ -
pe g
oy 0% o ©
" omﬁ nw. \W)\W
o0 oy YA?
e\ WO
nn,&‘w AW m.
Ls




GRAPHS FOR PLOTTING PROFILES FROM CONTOUR MAPS

(7]
&
5
<
£
P-4
s MFM(54¢OZ
oS © o
Wl o Qo
brafil (IR OO
smo\ I o
X _oof x4
0
A4
(o)
<
09
o
Ed
[ o
Sy RS EANR &
o LT
T |
3 NRRNNA
S T 0
w S i 2
o
) =
H\lllo_ mlw ] Sb
0 I —— ——1
o 3¢
7 W s =
O w v L=
— 00 z mmM Y
e x wi
L = -
- SR
= Q= M
| ——Q0b o<
i .—..H.L |N|R
= o
# mgw X .
g-—5 & w
S5
I
0 mwm <2
T —oL g S
o
<«
__—09
19
\ % I
2
RL—\O*
U]
m_\%
o
o?
\ o
0 3
\ o 208/09/0 3
336
=" cu3 .2 g g
Nl ) g dﬁmﬂé
20;.
)
. %
5 %
oo k72 N.
oo.q/ﬂwU
Jo 2
A
0® 2
o j 2
\ 0 00 \/\W
om@, @ 47\w
Sall o
W %
V3
o

TL16274

DISTANGE



TL 16274

g
J 3§
%/oow
b o VATION &
. F.Wo Nu03 w200 ¢ % l%
.m/om
S¢
o]
m o S9
A <
P
et 09
w e )
= m 3 i
w w W 1]
3 5 [
s -7 \ & \ HREEN 05
0 w < h % o
(14 L5
b SR 3 o
W_ m_. Wu_ _...._n._ W O—0 M
O] = =z ol
S . & uE ([ITHTEeE o
£ S R e
06 22 ok
5 e o2 ;
Z EARER — BTG 25 &
o Zo os
- B T g - !
o. ET
[ 2 =
SR .
2 JALRINRRAR
’———————————— g’—\\\ 09 0?
n
i T
as o
£ TR W
(04 AR
g I
. _ﬂ_\\\oc




	tm 11-61800000736
	200000737
	200000738

