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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 -

WHAT-

1. Smash - Use sledges, axes, handaxes, pick-
axes,hammers,crowbars,heavy tools.

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 inslit trenches, fox holes,
other holes. Throw in streams.

Scatter.

USE ANYTHING IMMED IATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT.

1. Smash - Relays, jacks, capacitors, resis-
tors, chokes, loudspeaker,headsets,
microphones.

2. Cut - Cords, wiring, straps.

3. Burn - Cases, charts, technical manuals.

4. Bend - Panels.

5. Bury or scatter - Any or all the above items
after destruction.

DESTROY EVERYTHING
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RESTRICTED

SECTION |
DESCRIPTION

| . GENERAL.

This manual describes the installation, operation,
and maintenance of Remote Control Equipment AN/TRA-2.
The complete equipment consists of two separate man-
transportable units inindividual carrying cases and
is shown in figure 1 with the accessories properly
stored. Remote Control Equipment AN/TRA-2 provides
for the remote control of Radio Set AN/TRC-1 or
equivalent radio communication equipment. The two
major components are Remote Control Unit C-112/TRA-2
(fig. 2) and Control Unit C-113/TRA-2 (fig. 3).
Control Unit C-113/TRA-2 operates from a 115- or
230-volt, 50- to 60-cycle, a-c power source. Remote
Control Unit C-112/TRA-2 operates from current sup-
pPlied by Control Unit C-113/TRA-2.

2, COMPONENTS.

a. Remote Control Unit C-112/TRA-2. The carrying
case of Remote Control Unit C-112/TRA-2 1s part of
the unit and 1is not considered a separate component.
The other components, which are-stored in the case,
are.

1 Headset HS-30( ) equipped with Cord CD-874( )
and Plug PL-065.

1 Chest Unit H-19( )/U (chest unit D-173249)
equipped with cord and Plug PL-€8.

1 Microphone T-45 equipped with Cord CD-318
() and Plug PL-68

1 Loudspeaker LS~11 with cord and Plug PL-506.

b. Control Unit C-113/TRA-2. The carrying case
of Control Unit C-¥12/TRA-2 is also part of the unit
and is not considered as a separate component. The
three cords attached to the unit are stored in the
case. Three spare fuses and a contact burnisher are
attached to the cover.
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3. DESCRIPTION,

a. Contrnl Unit C-113/TRA-2. Contr»sl Unit C-113/
TRA-2 1s housed in a plywood case, painted olive
drab, with metal corner reinforcements and a metal
carrying handle. The hinged cover, when closed, 1is
held in contact with a weatherproof stripby two trunk
catches mounted on the case. When the cover 1s
opened, it 1s held by a substantial stay brace equipped
with a latch feature. A compartment is provided for
storage of the cords and plugs for connection to the
radio set and to the a-¢ line. Located on the panel
are the microphone and headset jacks, the LINE bind-
ing posts, line protectors, power switch, pilot
l1ight, operating fuse, spare fuse, and the INTERCOM.
switch.

b. Remote Control Unit C-112/TRA-2. Remote Control
Unit C-112/TRA-2 is housed ina case similar to Con-
trol Unit C-113/TRA-2 but is equipped witha carrying
stran. The two cases differ internally in compart-
ments. Compartments are provided in the Remote
Control Unit C-112/TRA-2 case for storage of the

components listed in paragraph 2a. Located on the

panel are three pairs of jacks for three sets of
microphones and headsets, HEADSET VOLUME control,

jack for loudspeaker, binding posts for LINE 1 and

LINE 2, a seven-pin receptable for Cord CX-104/TRC-1,

and the INTERCOM. switch.

c. Weights and Dimensions Packed for Shipping.
Control Unit C-113/TRA-2 and Remote Control Unit
C-112/TRA-2 are packed in separate outer corrugated
board cartons. Each carton is labeled respectively,
One Control Unit C-113/TRA-2, Stock No. 2C681-113
and One Remote Control Unit C-112/TRA-2, Stock No.
2C681-112. Both cartons are shipped together in one
wooden crate labeled, One Remote Control Equipment
AN/TRA-2, Stock No. 255006-2 . The over-all dimensions,
weight and cubic volume of the wooden crate are as
follows: Height 15 3/4", Width 31 3/4", Depth 17 1/4",
Weight 98 pounds, Volume 5 cubic feet.

4, METHODS OF OPERATION.

Control Unit C-113/TRA-2 and Remote Control Unit
€-112/TRA-2 are used with Radio Set AN/TRC-1 in
three basic applications or methods of operation.

a. Automatic Relay Operation. This method of
operation is used to increase the range of a trans-
mitter by automatic relay to a distant receiver

3
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when the relay transmitter and receiver are separated
by more than 10 feet. Control Unit C-113/TRA-2 1s
located at the relay transmitter and Remote Control
Unit C-112/TRA-2 is located at the relay receiver.
When the distance between the relay transmitter and
receiver 1s 10 feet or lebs, Remote Control Equip-
ment AN/TRA-2 1is not required, as Cord CX-104/TRC-1
can then bhe used to interconnect the transmitter and
receiver.

b. Radio Remote Control, Two-wire. This method
of operation provides ror the remote control of the
radio transmitter at the communication center, with
wired intercommunication without radio transmission
between the two locations. The transmitter also may
be operated from its location. Signals received on
the radio receiver are transmitted simultaneously
over the field-wire circuit to the remote point.
Control Unit C-113/TRA-2 and Radio Set AN/TRC-1 are
required at the communication center, and Remote
Control Unit C-112/TRA-2 1s required at the remote
point.

c. Radio Remote Control, Four-wire. This method
of operation permits the radio receiver and trans-
mitter to be at separate locations, each location
being wired to the communication center by a palr
of field wires. The transmitter may be controlled
at its location, or from the communication center,.
Signals received on the radio receiver are received
at the communication center over field wire, but are
not relayed to the operator at the transmitter. Re-
mote Control Unit C-112/TRA-2 1s required at the
communication center. Radioc Recetiver R-19( )/TRC-1
1s installed at one remote location, and Control
Unit C-113/TRA-2 and Radio Transmitter T-14( )/TRC-1
are required at the other remote point,

NOTE: Control Unit C-113/TRA-2 may be used
in conjunction with telegraph (teletype)
operation of Radio Set AN/TRC-1. Remote
Control Unit C-112/TRA-2 is not required in
telegraph installations, but may be used to
providevoice1ntercommunicationoverzafield-
wire line, not exceeding 2 miles, between &
telegraph terminal and the radio station for

cueing purposes.

(%]



SECTION i
INSTALLATION AND OPERATION

5. GENERAL.

The installation of the equipment is governed by
the application, the service tobe rendered, and the
location. In all three basic methods of operation,
automatic relay operation; radio remote control,
two-wire; and radio remote control, four-wire,sep-
aration of the equipment 1is limited to 2 miles of
field Wire W-110-B, or a maximum loop resistance of
400 ohms for any one pair.

a. A single pair of field wire 1s connected to
LINE 1 terminals for automatic relay operationand for
radio remote control, two-wire operation. Two pairs
of field wire, one pair to LINE 1 terminals and one
pair to LINE 2 terminals, are connected for radio
remote control, four-wire operation.

b. Control Unit C-113/TRA-2 is provided with three
fixed cords: a 6-foot, five-conductor speech cord;
a 6-foot, two~conductor control cord; and a 10-foot,
two-conductor power cord (fig. 3). The speech cord,
terminating in a special five-pin connector, and the
control cord, terminating in Plug PL-€68, connect to
Radio Transmitter T-14 ( ) /TRC-1 in the three methods
of operation. The power cord, terminating in a
standard outlet plug, connects to the 115-volt a-c
power source of the transmitter.

NOTE: To operate from a 230-vclt, 50- to
60-cycle power source, remove the unit from
the case and change the straps on power trans-
former T-3 as follows:

Remove strap between terminals 2

Strap terminals 3 and %.>
The pilot light is wired across one half of
tran Vir
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c. Remote Control Unit C-112/TRA-2 requires a
single pair field wire toconnect it to Control Unit

C-113/TRA-2 for all three methods of operation.

6. INSTALLATION.
a. Automatic Relay Operation.

(1) Connect the equipment as 3hown in figure 4.
PIN CONNECTOR
Rsslléﬁﬁo ;onconnzgm}uglgs
T / ERMINALS OF TRANS. CONTROL UNIT

C-113/ TRA-2
5 CONDUCTOR CABLES

nat ha ahangad |
11U L (94~ vi

REC. SH.TRSG.
GONTROL
TRANSMITTER
T-140 /TRG-1 | A CABLE Q
microPHONEQ O

1S V.
5060~
2 CONDUCTOR
CORD & PL-68 —J OUTLET

| PAIR
MAX. 400 OHMS

LINE O
RECEIVER 2O I
7™\

RADIO RECEIVER I_U _J

O

R-19( )/ TRC-I
aAmen Av_iaa LINE |

CONTROL CABLE7 RFFR:‘;“%’Q‘EPP:“E';*:I LINZ D
MICROPHONEQ DIo REMOTE CONTROL UNIT

C-lI2/TRA-2 TL 1527

Fig. 4. Automatic relay operation, cording diagram.

Separate the transmitting and receiving antennas by
a8 distance sufficient to prevent reception of spuri-
ous transmitter harmonics. This distance will de-
pend upon the choice of crystal frequencies. Select
the crystals according tothe interference charts in
TM 11-2601,
(2) Set LINE SWITCH of Remote Control Unit C-~112/TRA-2
to TWO WIRE position.
(3) Set Radio Transmitter T-14( )/TRC-1 controls as
follows:

(a) LINE switch to ON position.

(b) CABLE COMPENSATOR to position 8.

(c) CARRIER CONTRCL switch to position 2.
(4) Set Radio Receiver R-19( )/TRC-1 controls as
follows:

(a) LINE switch to ON position.

(b) SQUELCH switch to ON position and turn ADJUST

"
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control for squelch operation.

(c) CHANNEL switch to SINGLE CHANNEL position.

(d) METER SWITCH to position 6.

(e) AUDIO GAIN control to register a reading of
plus 1 dbm on the meter during average voice peaks
when a voice-modulated signal 1is belng received.

b. Radio Remote Control, Two-wire.

(1) Connect as shown in figure 5.
PIN CONNECTOR

T F TRRISRACE P FRdns. CONTROL UNIT

C-113/TRA-2
8 CONDUCTOR CABLE

REC, SH. TRSG. LINE
NTROL
TRANSMITTER
T-18{ )/ TRG") /—08""'8 Q Q
MICROPHONEQ O 18 Y {
2 CONDUCTOR | 1 50-60~
CORD & PL-68 ouTLET
I PAIR
MAX 400 onms S|
(2 MILES W-110-8
LINE zo
l+—— GORD O
RADIO REGCEIVER CX-104/TRC-1
R19 L)/ TRE™ RADIO CoUIPHENT o1
GONTROL CABLE LINE 'O
MICROPHONEQ O REMOTE CONTROL UNIT
C-112/TRA-2  TL 15272

Fig. 5. Radio remote control, two-wire, cording diagram.

(2) Set LINE SWITCH of Remote Control Unit C-112/TRA-2
to TWO WIRE position.
(3) Set Radio Transmitter T-14
follows:
(a) CABLE COMPENSATOR to maximum.
(b) CARRIER CONTROL switch to position 1.
(4) Set Radio Receiver R-19( )/TRC-1 controls as
follows:
(a) AUDIO GAIN to obtain sufficient volume at
Remote Control Unit C-112/TRA-2
(b) METER SWITCH to position 6 only when output
level does not exceed plus 6 dbm.
CAUTION: Greater output may result in 1in-
Jury to meter.
c. Radio Remote Control, Four-wire.
(1) Connect as shown in figure 6.
(2) Set LINE SWITCH of Remote Control Unit C-112/

\ /mn - . -
J/1inu~-1 coniroils as

o~~~

8



TRA-2 to FOUR WIRE position.
(3) Set Radio Transmitter T-14( )/TRC-1 controls as
follows:
(a) CABLE COMPENSATOR to maximum.
(b) CARRIER CONTROL switch to position 1.
PIN CONNECTOR

YO _CORRESPONDING
TERMINALS OF TRANS.
CONTROL UNIT
5 CONDUCTOR GABLE7 C-113/TRA-2
7

REC. SH. TRSG.
GONTROL LINE
TRANSMITTER
T-14( )/ TRG-1 "~ CABLE o)
MICROPHONE d Y.
2 CONDUCTOR 260~
CORD & PL-CC’J OUTLET

LI AN 198. g

REMOTE CONTROL UNIT
C-1I12/TRA-2
RECEIVER OUTPUT
°7

LINE zo
RADIO RECEIVER
R-19( )/TRG
LINE | CONTRO!
()H-] CABLE
MICROPHONE O
TL 15273

Fig. 6. Radio remote control, four-wire, cording diagram.
(4) Set Radio Receiver R-19( ) /TRC-1 controls as
follows:
(a) AUDIO GAIN to obtain sufficient volume at Re-
mote Control Unit C-112/TRA-2.
(b) METER SWITCH to position 6 only when output
level does not exceed plus 6 dbm.
CAUTION: Greater output may result in in-
Jury to meter.

7. OPERATION.

a. General. For all applications set power switch
to ON position; pilot lamp should light. Handset
TS-15( ) or H-23( ) /U furnished with Radio Transmitter
T-14( )/TRC-1 1s plugged into the jacks at the lower
right-hand corner of Control Unit C-113/TRA-2 (fig.
7). Refer to figure 8 for front panel of Remote Con-
trol Unit C-112/TRA-2. Facilitles are available for

9
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pPlugging in three sets of headsets and microphones.
Either Chest Unit H-19( ) /Uor Lip Microphone T-45, or
both may be used. Normally Loudspeaker IS-11 1is
plugged into the loudspeaker jack. Headsets may be
used for radio remote control, two-wire (fig. 5) and
radio remote control, four-wire (fig. 6). The loud-
speaker 1is not generally used for automatic relay
operation (fig.é). Plugging in a headset automati-
cally disconnects the loudspeaker. Check position
of LINE SWITCH for proper position to correspond to
the particular method of operation. Rotate counter-
clockwise for installations corresponding to figures
4 and 5 (two-wire service) and clockwise for instal-
lations corresponding to figure 6 (four-wire service).
b. Operating Instructions for Control Unit C-113/
TRA-2,
(1) RADIO TRANSMISSION. Operate switch on Handset
TS-15( ) or H-23( )/U and hold while talking. The
voice will modulate Radio Transmitter T-14( )/TRC-1
and will alsobe transmitted by field wire to Remote
Control Unit C-112/TRA-2.
(2) INTERCOMMUNICATION (fig. 4 and 5). Operate IN-
TERCOM. switch in the direction of the arrow on the
panel and hold to prevent ‘modulation of the trans-
mitter. Operate thumb switch on handset and hold
only while talking. Release thumb switchwhen listen-
ing.
> NOTE: Intercommunication feature is not pro-
% vided for installations corresponding to fig-
ure 6 (four-wire service). In an emergency,
however,where intercommunication is essential
without modulating the transmitter, rotate
LINE SWITCH counterclockwise to the TWO WIRE
position. Operate as outlined above. Restore
LINE SWITCH to FOURWIRE position when normal
operation 1is resumed.
c. Operating Instructions for Remote Control Unit
C-112/TRA-2.
(1) RADIO TRANSMISSION. Operate push-button switch
onChest Unit H-19( )/U (cnest unit D-173249) or cord
switch of Lip Microphone T-45, and hold while talking.
CAUTION: Restore switch of either type micro-
phone tore~establish radio reception. Radio
signals will not be received either at Con-

trol Unit C-113/TRA-2 or at Remote Control

11
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Unit C-112/TRA-2 while microphone switches

are held operated.
(2) INTERCOMMUNICATION (fig. 4). Operate INTERCOM.
switch 1in the direction of the arrow on the panel
and hold when necessary to increase listening level,
but only it 1t does not interfere with operation of
radio. This switch need not be used on installations
corresponding to figure 5.

NOTE: Privacy of intercommunication feature

1s under the control of the operator at Con-

trol Unit C-113/TRA-2 only. If operator at

Remote Control Unit C-112/TRA-2 desires

that the communication does not modulate

the transmitter, he¢ should request the op-

erator at Control Unit C-113/TRA-2 to operate

the INTERCOM. switch.



SECTION it
FUNCTIONING OF PARTS

8. FUNCTIONING OF PARTS.

a. Control Unit C-113/TRA-2. The functions of
the components will be described using the circuit
designations appearing on the schematic diagram
(fig. 9) and the tabulation.

(1) A1-1 and A1-2 are protector blocks to protect
each side of the line from lightning, by providing
& low-resistance path through asmall gap to ground.
(2) A2~1 and A2-2 are carbon blocks used in pro-
tector blocks Al-1 and Al-2.

(3) C1-1 and C1-2 are 2-mf blocking capacitors to
prevent direct current from flowing in phones, also
1ine coupling capacitors.

(4) €2 and CH1 are filters to smooth ripple of
rectified alternating current.

(5) Fuse F1provides overload protection for rectifier.
(6) J1 and J2 are jacks for Plugs PL-68 and PL-55
of Handset TS-15( ) or H-23( )/U.

(7) P1 is a special five-pin connector for cable
between Control Unit C-113/TRA-2 and Transmitter
T-14( )/TRC-1.

(8) P7, control Plug PL-68, plugs into microphone in-
put jack of Transmitter T-14( ) /TRC-1 to operate
antenna and plate-voltage relay.

(9) P6 is a power plug used to connect to the a-c
line.

(10) P8 and P9 are line terminals for line termina-
tion. ’
(11) PL1 is the pilot lamp.

(12) R1 is a 2,000-ohm resistor, to reduce the vol-
ume of the adjacent receiver.

(13) R2 is a 4,700-ohm bleeder resistor across out-
put of rectifier to improve regulation.

(14) R231is a 20,000-ohm current limiting resistor
for pilot light.

(15) RL1 is a control relay. Its primary function

14



is to break the radio receiver circuit and to es-
tablish a voice-modulation circuit to the radio
transmitter.

(16) S1 is the power switch which controls the in-
put to the unit.

(17) S2 is the intercommunication switch which opens
voice-modulation input and control circuits to radio
transmitter.

(18) Induction coil T1 is an autotransformer, micro-
phone-to-1line. It matches the input impedance of
Remote Contrel Unit C-112/TRA-2 and is equipped
with a winding for sidetone reduction.

(19) T2 and TH1 are the volume limiting transformer
and thermistor. These two devices provide auto-
matic level control of the input to the radio trans-
mitter.

(20) T3 is a step-~down power transformer for the
rectifier.

(21) Vi is a varistor which absorbs clicks in the
headset circuit.

(22) RE1 is a selenium rectifier of the dry-plate,
full-wave, bridge type. It converts a-c power to
d-c.

b. Remote Control Unit C-112/TRA-2. The functions
of the components will be described using the cir-
cuit designations appearing on the schematic diagram
(fig. 10) and the tabulation.

(1) C101 is an 8-mf capacitor used inseries with one
winding of control relay to block direct current
from that winding.

(2) €102 is a 2-mf, line coupling capacitor.

(3) J101 is a jack for plug-in of loudspeaker.

(4) J102-1, J102-2, and J102-3 are jacks for plug-
in of headsets.

(5) J103-1, J103-2, and J103-3 are jacks for plug-
in of microphones.

(6) P101 and P102 are line terminals for termination
of line 1.

(7) P103 is a seven-pin, female control cable re-~
ceptable for connecting Cord CX-104/TRC-1 to Radio
Receiver R-19( ) /TRC-1.

(8) P104 and P105 are line terminals for termination
of line 2.

(9) R101; a 4,000-ohm resistor; R102, a 10,000-o0hm

=2 = AV 4 AU, UUL-01U0

resistor, and S 101 make up a three—-position volume

15



control to control volume of headsets.

(10) R103-1 and R103-2, 100-ohm resistors, are for
relay control, and are used only on automatic relay
operation (fig. 4).

(11) Rio4-1, R104-2, and R104-3, 250-ohm resistors,
compensate for insertion of one to three headsets.
(12) S102 is the line switch which separates line 1
from line 2 on remote control, four-wire operation.
(13) S103 is the intercommunication switch which
increases INTERCOM. listening level on automatic
relay operation.

(14) RIL01 is acombination relay and autotransformer,
microphone-to-1ine, and matches the input impedance
of Control Unit C-113/TRA-2. The contacts control
the sidetone reduction circuit, and disconnect the
loudspeaker circuit.

(15) V101 is a varistor which absorbs clicks in the
headset circuit.

9. FUNCTIONING OF CIRCUITS.

a. General. Refer to figure 17 showing figures 9
and 10 combined, or to figure 18 showing a simplified
arrangement of figure 17. Control Unit C-113/TRA-2
and Remote Control Unit C-112/TRA-2 are shown con-
nected by the single pair line required for all
three methods of operation.

(1) Pins TRSG of the five-pin connector Pl connect
to the voice-modulation input circuit of Radio Trans-
mitter T-14( )/TRC-1. Pins REC connect to the audio
output of Radio Receiver R-19( )/TRC-1. Plug P7
connects to MICROPHONE input jack of the transmitter.
and serves tocontrol antenna and plate-voltage relay
of the transmitter on the operation of relay RL1 of
Control Unit C-113/TRA-2.

(2) ‘Microphone and relay operating voltage for both
units is obtained from the rectifier in Control Unit
C-113/TRA-2.

b. Automatic Relay Operation. Both the radio
transmitter and receiver are turned on and controls
adjusted as outlined in paragraph 6. Control Cord
CX-104/TRC-1 connects Remote Control Unit C-112/
TRA-2 to Radio Receiver T-19( )/TRC-1.

(1) The carrier of the distant transmitter operates
relay RL101 in the relaying receiver through the
squelch circuit. The contacts of this relay trans-
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1
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) R3  p(i 4 GRD{—
S|
NOTE-A: PL-68 PLUGS INTO MIGROPHONE JACK OF
SEE NOTE-B ‘
8|9 | NOTE-G: FOR 220 VOLT TRANSMITTER. '
=’ OPERATION, REMOVE rjyA2-2
P6 STRAPS FROM TERMINALS NOTE-B : FIVE CONDUCTOR SPEECH CABLE, TWO e
115 V. (NOMINAL) 183, AND 2 8 4. STRAP CONDUCTOR CONTROL CABLE, AND TWO 3 Tiar-2
50-60 ~ TERMINALS 2 83. CONDUCTOR POWER CABLE, TERMINATE
POWER DO NOT REMOVE PILOT AT TERMINAL STRIP TSI.
TERMINAL 2. 2MF
P8
CONTROL UNIT G-113/TRA-2
DESISNATION| ITEM DESIGNATION ITEM loESIGNATION ITEM
Al-l PROTECTOR BLOCK A2-1 CARBON BLOCKS RL | RELAY, CONTROL
Al-2 - . A2-2 . . S| SWITCH , POWER
ci-) CAPACITOR 2 MF 200V P7 CONTROL PLUG S2 SWITCH, INTERCOMMUNICATION
c1-2 CAPACITOR 2MF 200V _ P6 A.C. POWER PLUG TI INDUCTION COIL
c2 CAPACITOR 200MF 150V P8 LINE TERMINAL T2 VOLUME LIMITING TRANSFORMER
CH I CHOKE COIL 4 HY AT 100 MA P9 LINE TERMINAL T3 POWER TRANSFORMER
Fl FUSE 125 MA PLI PILOT LAMP, NEON 1/4 W THI VOLUME LIMITING THERMISTOR
Ji JACK,MICROPHONE RI RESISTOR 2,000 OHM /2 W Vi VARISTOR
J2 JACK ,HEADSET — R2 RESISTOR 4,700 OHM B8 W RE | SELENIUM RECTIFIER
Pl PIN CONNECTOR, SPEGIAL R3 RESISTOR 20,000 OHM 1/2W TSI TERMINAL STRIP

Fig. 9.

Control Unit (C-12123/TRA-2, schematic diagram.
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1 m(l-(l 1
P10 | ) P 1045
REMOTE CONTROL UNIT C-1i12/TRA-2
DESIGNATION ITEM DESIGNATION ITEM DESIGNATION ITEM
C 10l CAPACITOR 8 MF 200V P10l LINE TERMINAL LINE! R104-1 | RESISTOR 250 OHM /12 W
C 102 CAPACGITOR 2MF 200V P 102 LINE TERMINAL LINE | R 104-2 | RESISTOR 250 OHM i/2 w
J 10| JACK, LOUD SPEAKER PI1O3 CONTROL CABLE RECEPTACLE R 104-3 | RESISTOR 250 OHM 172 W
J 102-1 | JACK, HEADSET P104 | LINE TERMINAL LINE 2 S 101 SWITCH, VOLUME
J 102-2 | JAGK, HEADSET P 103 LINE TERMINAL LINE 2 SIO2_ SWITCH,LINE (SCREW SLOT)
J 102-3 | JACK, HEADSET R 101 RESISTOR 4000 OHM /72 W S 103 SWITCH, INTERCOMMUNICATION
J 103-1 | JACK, MICROPHONE R102 | RESISTOR 10,000 OHM 112 W RL 10! RELAYLQONTROL
J 103-2 | JACK, MICROPHONE __ | R103-1I"| RESISTOR 100 OHM 2 W V10l | VARISTOR
J 103-3 [ JACK, MIGROPHONE R 103-2 [ RESISTOR 100 OHM 2 W
Fig. 10. Remote Control Unit C-112/TRA-2, schematic diagram. TL1szr7
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fer to the make side applying ground to pin F of
receptacle P103. Pin D is permanently grounded to
the chassis of the receiver, so that the circuit is
completed across pins F and D. Relay RL1 and RI.101
of the remote control equipment energize in series,
from the positive side of the rectifier, through the
coll between terminals 1 and 2 of relay RL1 and one
side of the field-wire pair, to relay RL101, through

tha rnail haotwaan tamminalea Q and 4 macsictar R1Na__1
ViIT LULL WTURTCTI LTIHLIIAL1ID O allu‘xy ITDAdULVUL NALUVI™4y

switch S103, pins F and D, resistor R103-2, and the
coll between terminals 6 and 1, to the other side
of the field-wire pair, through the coil between
terminals 3 and 9, to the negative side of the rec-
tifier.

(2) Contacts 4 and 5 of relay RL1 close a circuit
from grounded sleeve of MICROPHONE jack, through
sleeve and tip of plug P7 to operate antenna transfer
and plate~voltage relay in the transmitter. Con-
tacts 11 and 12, on closing, couple one side of the
field-wire pair through capacitor C1-2 to the voice-
(3) The output of the radio receiver is connected
across pins A and C and is coupled to the field-
wire pair through capacitor C102. The audio output
of the receiver is therefore coupled by means of the
field-wire pair to the audio-input side of the radio
transmitter for radio relay of the signal.

(4) The output of the radio receiver is also in
parallel (multiple) with the headset circuit of Re-
mote Control Unit C-112/TRA-2 and with the handset
eircuit of Control Unit C-113/TRA-2. Radio signals
are therefore received at both locations. The
radio transmitter may be operated from either unit,
as well as by the automatic relay circuit described.
Also, intercommunication without modulating the
transmitter is provided. Since the circuits in-
volved in these features are those functioning
directly for the other two methods, they will be
described under their respective headings. Also
circuits 1irrelevant to the specific method, automatic
relay operation, have not been described.

(8) Control Unit C-113/TRA-2 1is equipped with an
automatic device to 1limit the audio-input level to
the transmitter to prevent over-modulation. The
components of this device are transformer T2 and
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thermal element TH1. Thermal element TH1 has a
negative coefficient of resistance. The function-
ing of this device 1s more important in automatic
relay operation than in the other methods, since the
input level may be high.

(6) The primary of the transformer 1is connected
across the audio input to the transmitter. As the
voltage across the primary increases, the sensitive
thermal element across the secondary heats. The
negative coefficient of resistance characteristic
of the thermal element introduces a resistive shunt
load across the 1input circuit through the reflected
impedance to the primary. The increase 1in load 're-
duces the input level.

(7) The volume limiting effectiveness of the device
begirs at approximately O dbm when connected across
a 500 ohm line. Its regulation characteristics
maintain a uniform input level to the transmitter
within plus or minus 2 dbm, throughout the range of
approximately 0 dbm to plus 15 dbm.

c. Radio Remote Control, Two-wire. The radio
transmitter is controlled from Control Unit C-113/
TRA-2 by the operation of the microphone push button.
Relay RL1 energizes through the following circuit:
from the positive side of the rectifier, through the
coil between terminals 1 and 2 of relay RL1, primary
winding between terminals 1 and 2 of induction coll
T1, microphone switch, and through coil 3-9, to the
negative side of the rectifier. Contacts 11 and 12,
on making, closes the circuit to the audio input of
the transmitter, and contacts 4 and 5 close antenna
and plate-voltage controlrelay circuit as previously
described.

(1) The direct current of the microphone circuit
traced above 1s caused to fluctuate above and below
the steady-state value by the varying resistance of
the microphone when activated by a sound wave. The
varying current produces an alternating magnetic
field in the induction coil which induces an alter-
nating voltage of voice frequencies across terminals
1 and 3, and through capacitor C1-1 to the field-
wire pair. The alternating voltage is also applied
thru capacitor C1-2 and contacts 11 and 12 to the
voice-modulation input of the transmitter.

(2) The voltages 1induced in the windings bhetween
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terminals 1 and 2 and 3 and 4 are 1in opposition to
a portion of the voltage induced in the winding

hetween terminals 2 and 4, across which the phones
are connected. The ovpposition voltace reduces the

onixeCve 440 OppisSation Cilvag®T clulle LR 4157

level of the speaker's voice in the receiver of the
handset to provide the anti-sidetone feature.

(3) The headset circuit of Remote Control Unit
C-112/TRA-2 is a series circuit from one side of the
field-wire pair, through contacts 2 and §, the vol-
ume control, sleeve and tip of three sets of jacks
and coupling capacitor, to the other side. When no
headsets are connected a series resistor replaces
them. The loudspeaker circuit is similar except
that it 1s in series with aset of transfer contacts
on each of the three jacks. This circuit 1s broken
when a headset 1s plugged 1n to automatically dis-
connect the loudspeaker.

(4) The volume control for the headsets consists of
two resistors and a three-position switch. R101,
4,000 ohms, and R102, 10,000 ohms, are in series in
the headset circuit for LOW volume setting; only
R101, 4,000 ohms, is in series for MED setting. The
volume control 1s shunted when set to HIGH position.
(5) The radio transmitter is also controlled from
Control Unit C-112/TRA-2 by the operation of the
microphone push button. Relays RI1 and RL101 ener-
gize 1in series through the same circuit previously
“traced for automatic relay operation (par. 9b), ex-
cept that the circuit is completed through the micro-
phone instead of across pins F and D. The contacts
of relay RL18 connect the transmitter to the field-
wire pair, and operate antenns and plate-voltage
control relay. Contacts 2 and 5 of relay RL101 open
and reduce the sidetone level of the speaker's voice
in the headsets when used, by causing the circuit to
follow the LOW setting path of the volume control.
When the loudspeaker is being used, these contacts
remove it from the circuit. The three coils of re-
lay RL101 constitute an autotransformer similar 1in
purpose and operation to the induction coil described
previously. The winding between terminals 3 and 7
and capacitor C-101 match the impedance of the micro-
phone to the input impedance of Control Unit c-113/
TRA-2.

(6) The audio output of the radio receiver at pins
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REC 1is coupled to the field-wire palr through ca-
pacitor C1-2 and is bridged to the induction coil
of Control Unit C-113/TRA-2 and to the headset cir-
cuit of Remote Control Unit C-112/TRA-2, providing
for the transmission of radio signals to both.lo-
cations. Resistor R1, 2,000 ohms, is 1in series with
jack J2 to reduce the volume in the receiver of the
handset. This resistor is shunted by contacts 6-7
of relay RL1 for all other circuits.
(7) INTERCOM. switch S2 opens the audio-input cir-
cuit to the transmitter established by contacts 11
and 12 of relay RL1 and opens the control circuit
to the antenna transfer and plate voltage relay
established by contacts4 and 5 to prevent operation
of the transmitter when relay RL1 energizes on the
push-to-talk circuit. The communication is thereby
confined to the field wire ‘between the two units.
d. Radio Remote Control, Four-wire. The operation
of the circuits for this method of operation are
identical to those previously described for radio
remote control, two-wire, except for the circuit
function of LINE SWITCH S102, and changes 1in cir-
cuiting involved in the connection of the radio re-
ceiver output to LINE 2 terminals. In this appli-
cation the LINE SWITCH is set to FOUR WIRE position,
opening both sides of the field-wire transmission
circuit at the input to the headset circuit of Remote

mdmal Tmdad O_119/mDA
Control Unit C-112/TRA-2. Intercommunication through

the field wire is therefore not possible since the
circuit to the headset is open. Also, signals re-
ceived by the radio receiver are not transmitted to
Control Unit C-113/TRA-2 for the same reason. Re-
mote control of the transmitter by the push-to-talk
circuit remains the same as for other applications.
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SECTION IV

AINTENMANAE
VIRV | LIVAIVTVL

NOTE: Failure or unsatisfactory performance
of equipmeht will be reportedonW.D., A.G.O.
Form No. 468, If this form is not available,
see TN 38-250.

10. GENERAL.

a. Figures 11 and 12 are internal views of Control
Unit C-113/TRA-2; figures 13 and 14 are internal
views of Remote Control Unit C-112/TRA-2. Figures
15 and 16 are wiring diagrams of Control Unit C-113/
TRA-2 and Remote Control Unit C-112/TRA-2, respec-
tively. Control Unit C-113/TRA-2 and Remote Con-
trol Unit C-112/TRA-2 have only a few moving parts
which are frequently used. Therefore, they should
require only a minimum of maintenance. All electrical
equipment of this type, however, must be kept free of
grit and dirt to prevent failure caused by improper
contact. The units are well gasketed to prevent the
entrance of foreign matter, but under severe field
conditions, some dust may filter through. Routine
maintenance should include the cleaning and dusting
of the components, preferably by air hose.

b. Burnish contacts that are found corroded or
dirty. Use burnisher sparingly and only when neces-
sary, particularly on the contacts of the relays.
Inspect the wiring and soldered connections for any
signs of corrosion and correct as necessary. Con-
tact pressure on jack springs need not be at any
given value, but pressure in excess of 50 grams
should exist to provide proper follow-up of the con-
tacts. Relay contact pressures should, however, be
kept close to the values given in this maintenance
section and for that reason should be made only by
personnel trained in adjusting telephone equipment.
The relays are designed to withstand vibration,
temperature changes, and long service. When ad-
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justment is necessary, it should be made by trained
personnel who have the proper tools and equipment.

1. CONTROL UNIT C-113/TRA-2.

Dust or foreign matter should not be allowed to
accumulate on the disks of the rectifier stacks. Be
careful not to chip the weatherproof enamel coating.
The relay is to be maintained to the following ad-
justments:

a. Air gap between armature and core 0.018 inch
minimum, 0.027 inch max imum.

b. Air gap between contacts 0.008 inch.

c. Contact pressure 20 grams.

d. Operating current 0.018 ampere.

e. Release current 0.008 ampere.

The relay of this unit is to be maintained to
the following adjustments:

a. Air gap between armature and core 0.023 inch
minimum, 0.027 inch maximum.

b. Air gap between contacts 0.008 inch.

c. Contact pressure 20 grams.

d. Operating current 0.0285 ampere.

e. Nonoperating current 0.024 ampere.

f. Release current 0.012 ampere.

g. To check the winding between terminals 3 and 7,

it should operate relay on acurrent of 0.084 ampere.

13. GENERAL DISCUSSION OF TROUBLE CONDITIONS.

The ability to locate and correct trouble in any
electrical device must be developed by a thorough
understanding of. the functioning of the device. No
manual can anticipate and point out all the combina-
tion of faults which may develop. There are, how-
ever, a few likely abnormal conditions which are
pointed out below for guidance.

a. RC.IU..YD uU llUb vllb’l ELLU Il U[JCI biG
talk microphone buttons.

(1) Check fuse on Control Unit C-113/TRA-2; at the
same time note position of power switch. If fuse
is blown, determine the cause before a new fuse is
inserted. A few possible causes are as follows:

(a) Break-down of 200-mf electrolytic capacitor.
Disconnect one side and check for short with ohmmeter.

(b) Check for a possible short between the two
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windings of relay RL1. The windings between terminals
1and 2, and 3 and 9 should measure approximately 200
ohms each. Disconnect one terminal of each winding
to test.

(2) Check power transformer and rectifier circuit
wiring. An ohmmeter test of the secondary of the
transformer (terminal 5 and 6) should show a resis-
tance value of approximately 60 ohms. The primary
winding between terminals 1 and 2 is approximately
300 ohms, and approximately 325 ohms between 3 and
4. Output voltage of rectifier unit (across ter-
minals 1 and 9 of relay RL1 is approximately 60 volts

with a 1line vgoltage of 1158 volts.

WAL & 4AT VUL vagT Ui vUAUS @

b. Relay RL1 operates through lecal circuit but
relay RL101 does not energize at its local circuit:

(1) ODman oirouit in the fioald_wire mair

A4/ VPCH TalffCTUiV all wii® 2iTaG=wail'T paails

(2) Check windings of relay RL101.

¢. INTERCOM. feature not operating.
(1) Check position of LINE SWITCH of Remote Control
Unit C-112/TRA-2 for proper position. Recall that
for the intercommunication feature, LINE SWITCH

ah A1 mad b MWHA WYDE avamd &4
Snouia IJU DTV LU 1TWU winon PUDJ.U.LUII.

(2) Check capacitors C1-1 and C-102 for opens.

d. Reverse operation (operation of microphone push
button cuts inradio receiver instead of transmitter) :
(1) Look for reversed five-conductor speech cable.
(2) Check to make sure that letters designating the
pins on the block agree with, and are connected to,
corresponding lettered terminals of the transmitter.

e. Relays functioning, radio equipment functioning,
but voice transmission inoperative:

(1) Check connection of Cord CX-104/TRC-1 and five-
conductor speech cable and associated pin connector.
Check two-conductor control cable and connections
into MICROPHONE jack of transmitter.

(2) Check all contacts of relay RL1 in Control Unit

~n aan /mnas o
U=1llJd/11RA~Z.
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YELL-RD R3
T = -
Al CTOR BLOCK
RE| é-a gzg're%“roa “BLOCK v
= OR 2MF 200V |
| Ci-2 I'tSlt'zE MF ac:r'oE v _
S CH T CHOKE. COIL- 3 & T o0 W
—— A
Aald Fi "©[ FI__[FUSE 125 MA
» A — 11 2 3 g J1—[JACK MICROPHON
. ® ) I g [ s a—
| { + NNEG . SPECIA
T L B A2-T [GARBON BLOGKS
vELL-RD 1 . AZ2 [CA CK
n il 2 P7 ONTROL PLU
; ROGRP| > ] Pé6 .C. LUG
: : : P8 [LINE TERMINAL
P9 [LINE TERMINAL
g 'S! vi__ R2 It PLI PILGT LAMP. NEON T4 W -
BL r 5 .‘l 21 ___1;7
e;g 'L‘"' | : BLK-WH g P R2 |RESISTOR 4,700 OHM 8 W
Bk ) /| £ 3 IRESISTOR 20,000 OHM Ve W |
o3e e | © L1 _|RELAY, CONTROL ‘
o%e YELL-RD SWITCH, POWER !
e TR S SWITCH, INTERC NICATION
060 e T INDUCTION COIL
BL-BLK T VO ING TRANSFOR
O S o T3 (3 |POWER TRANSFORMER
050 R == H1 |VOLUME LIMITING THERMISTER
2% | - i = U 2 VI [VARISTOR
oof ver-ro Al bi x RE 1 _[SELENWM RECTIFIER
T Yeeo = a TS | TERMINAL STRIP
WH
P, RD
\\__SPEECH oAme, SFY. Loms
| LCONTROL cABLE, 6 FT. Lowe g“é""" P7 ,
POWER CABLE P 6 on SLEEE
10 FEET LONG TL i5é82

Fig. 15. Control Unit C-113/TRA-2, wiring diagram.
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YELL - RD
RO-BL 'REMOTE CONTROL UNIT C-112/ TRA-
o clo2 ST DESIGNATION] _Tﬁ.chL'_—z—
VELL C 10l |CAPACITOR 8MF 200V
YELL C102__|CAPACITOR 2MF 200V
J 101 [JACK,LOUD SPEAKER
RD-GR J 102-1 |JACK.HEADSET
J 102-2 [ JACK,HEADSET
AL 101 J 102-3JACK,HEADSET
c 10l L - J 103-1 [ JACK,MICROPHONE
1 J 103-2 | JACK,MICROPHONE
il 1\ J 103-3| JACK,MICROPHONE
BL | aix P10 [LINE TERMINAL LINE |
i s = P102_|LINE TERMINAL LINE |
PI04 o —— - 'PI03 |CONTROL CABLE RECEPTACLE
(o—2R 2 P04 |LINE TERMINAL LINE 2
o * P105 |[LINE TERMINAL LINE 2
25105 a 'RI0I__|RESISTOR 4,000 OHMY2 W |
RO-GR 3 ) RD-GR R102 |RESISTOR 10,000 OHM’2 W
- YELL [R103-1_|RESISTOR 100 ORM 2 W |
— "R103-2|RESISTOR 100 OHM 2 W
PIO RI04-5|RESISTOR 250 OHMIoW
BL « 104-2 250 MY
_-_(@> > R 104-3 [RESISTOR 250 OHMYzW |
4 « " - S 101 SWITCH, VOLUME ‘
er veLL-RD L0l oz, _Josh A Jio Jios2 [ [[1ee3 (dKes3 'S102 _[SWITCH, LINE (SCREW SLOT] _
B S103  [SWITCH, INTERCOMMUNICATION |
o 3 o ° P 'RL 101 |RELAY, CONTROL
+ = L VIOl | VARISTOR
] S {
YELL-GR YELL-GR L-GR FJ
RI04-1= TL 15283
Fig. 16. Remote Control Unit C-112/TRA-2, wiring diagram.
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200MF ¢ RLI

200"
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B e IN GONNECTOR TO a-am
43 CORRE SPONDING
§E*2°°“ . TERMINALS OF TRANS, |
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2 v g @ | jod
i O e B et T Ew ] = &
<> Jrore-c — SEE NOTE-B | a1
0
20M -
f .%3
| R3 4 eROt—§
/8 NOTE-A: PL-68 PLUGS INTO MICROPHONE JACK OF
gl [SEENOTE™B | oTE-c:FOR 220 voLT TRANSMITTER. ¥
= OPERATION, REMOVE Jae-2
Pe STRAPS FROM TERMINALS | NOTE-B:FIVE CONDUGTOR SPEEGH CABLE, TWO i
115 V. (NOMINAL) 183, AND 2 8 4. STRAP CONDUGCTOR CONTROL CABLE, AND TWO 1 1
60-60 ~ TERMINALS 2 83. CONDUCTOR POWER CABLE, TERMINATE
POWER DO NOT REMOVE PILOT AT TERMINAL STRIP TSI.
(SEE NOTE -C) LAMP LEAD FROM ot
TERMINAL 2. 2MF
& _CONTROL UNIT G-113/TRA-2 / .. E‘
(zu.%‘-ol?o-l
P 102
[ NGTE-A: RADIO REGEIVER GONTROL CABLE PLUGS
P INTO THIS RECEPTACLE FOR AUTOMATIC RELAY

LINE-2
(SEE NOTE-B)

P 104

OPERATION. OUTPUT OF RECEIVER CONNECTS THRU CABLE

TN DIME A A, AMND CADDIED DBEI AV NI AOE S AMIBAINT
T F IV MW Y RV wRninmmen

RELAY CLOSES CIRCUIT
ACROSS PINS F A& D.

/ [INTERCOM.

sty oot
M. —1 .
RIOSnI clol

—

R103-2 LT

%

REMO

R

20
-1

1%

LV 4

MICROPHONE SCHEMATIC w
L BLK =i* d z
PUSHTO TALK~2z2_ 4 § 1\ -
'y ] 5o o8
~ T 0 wrsik 41033 J103-2 J 103~
NOTE-8: WHEN 4-WIRE REMOTE CONTROL OPERATION IS USED,
RADIO REGEIVER OUTPUT IS CONNECTED ACROSS LINE 2 TERMINALS
P-104 & P-108.
| J LTS ®-
TE GONTROL UNIT G-112/TRA-2 J TL 19204
Qver-all schematic diagram.
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INE -1(SEE NOTE-6)

L H
PO PlI02
? f&
A2-1

AHI RLIO!> 60

cuozlzur
r 100" si03

GRD S102,
T P10S
0% A-SEE NOTE-4 | J102-1
f Jiol T JI102-)
5 6 2 4 %
A 2|P103 J102=1p 9> 2%
VIR o
| NOTE- JI102-2, ¢ ~ (et
3 VIOI AN | RS
20M p-4 W
TYPICAL OF Q z
R3 PLI THREE JACKS x oy
st SHOWING MICRO- Jio2-3, »
PHONE PLUGGED IN. Ly
803 ‘ e |7 INDICATE COMMONS "
b+~ SEE NOTE-2 3 TO OTHER JACKS. .4
P6 @
115 V.(NOMINAL) ci-1 AD~ —e-

- 2MF _
50-60~ , —4 ——
POWER 3 P8 10} 2 2ol

(SEE NOTE -3) 200" 3RLY, LINE-I(SEE NOTE-6) '
9
CONTROL UNIT C~113/TRA-2 REMOTE CONTROL UNIT C-112/TRA-2
NOTES NOTES (CONTD).
1: PIUG PL-68 PLUGS INTO MICROPHONE JACK OF TRANSMITTER. RL1012, AND RL1013 ARE THREE CONCENTRIC WINDINGS OF
2: FIVE CONDUCTOR SPEECH CABLE, TWO CONDUCTOR CONTROL RELAY RL101,
CABLE, AND TWO CONDUCTOR POWER CABLE, TERMINATE AT 8: ASSOCIATED CONTACT SPRINGS OF RELAYS, JACKS, AND
" TERMINAL STRIP TS1. SWITCHES ARE DESIGNATED BY THE RESPECTIVE COMPONENT
8: FOR 220 VOLT OPERATION, REMOVE STRAPS FROM TERMINALS DESIGNATION AND A SUBSCRIPT NUMERAL INDICATING THE
1 &3, AND 2 & 4. STRAP TERMINALS 2 & 3. DO NOT - NUMBER OF CONTACT SETS OPERATED BY THE SAME COMPONENT.
REMOVE PILOT LAMP LEAD FROM TERMINAL 2. 9: BACK CONTACTS OF RELAYS AND JACKS (CONTACTS CLOSED
4: RADIO RECEIVER CONTROL CABIE PLUGS INTO THIS RECEP- WHEN COMPONENT IS IN NON-OPERATED CONDITION) ARE SHOWN
TACLE FOR AUTOMATIC RELAY OPERATION. OUTPUT OF RE- BLACK, AND FRONT CONTACTS (CONTACTS CLOSED WHEN COM-
CEIVER CONNECTS THRU CABLE TO PINS A &C AND CARRIER PONENT IS IN OPERATED CONDITION) ARE SHOWN WHITE.
RELAY CLOSES CIRCUIT ACROSS PINS F & D. 10: S, T, AND R REPRESENT S1EEVE, TIP AND RING OF JACKS
B: WHEN 4-WIRE REMOTE CONTROL OPERATION IS USED, RADIO AND PLUGS REPLACED BY THE SCHEMATIC SYMBOL OF THE
RECEIVER OUTPUT IS CONNECTED ACROSS LINE 2 TERMINALS, DEVICE CONNECTED BY SUCH MEANS, FOR SIMPLIFICATION
P104 AND P105. OF THE CIRCUIT DIAGRAM.
8: WIRING BETWEEN UNITS CONSISTS OF 1 PAIR MAX. 400 OHMS 11: B1 AND B2 ARE PUSH-TO-TALK BUTTONS OF RESPECTIVE

(2 MIIES W-110-B).
COILS RL1y, RL1,, AND
WINDINGS OF RELAY RL1;

ARE THREE CONCENTRIC
SIMILARLY COILS RL1014,

18.

e

Fig.

MICROPHONES,

TL 18361

Simplified over-all schematic diagram.
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