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CHAPTER 1
DESCRIPTION AND DATA

Section |.

1. Scope

@. This technical manual contains instructions
for the installation, operation, and maintenance
of Radio Sets AN/MRC-2C and AN/MRC-2D
(fig. 1). Detailed theory and field maintenance
instructions are included for Amplifiers AM-—
141A/MRC and AM-141B/MRC and Junction
Boxes JB-70-A and JB-70-B. In addition to
these instructions, there is an appendix containing
a table of components.

‘ Manual

Component

-P, -Q, -R, =T, —AA, -AC, —-AE, -AF,
—AG, -AH, -AJ, -AK, —-AL, —AN.
Rectifier Power Units RA-133, RA-133-A,
and RA-133-B.
fMelephone BHE=8-Bur Cl o clo bl L o,
Frequency Shift [xciters O-39B/TRA-7
and 0-39C/TRA-T7.
Dual Diversity Converter CV=-31D/TRA-7_

|
Frequency Meters BC-221-B, -M, -N, -0, " TM 11-300
?

TB 11-300-3

TM 11-333
TM 11-257

TM 11-261

Control Unit 0-292B/TRA-7.____..______| TM 11-262

Radio Transmitter BC-610-I and Antenna
Tuning Unit BC-939-B.

TM 11-826

Radio Receivers BC-312, A, —C, -D, -E,
-F, -G, ~J, -L, =M, -N, -HX, and -NX,

TM 11-850

TM 11-854
TM 11-904
TM 11-957A
TM 11-962E
TM 11-2234

Radio Receiver R-388/URR -~ i
Power Units PE-95-G, —H, and —L. o
Rectifier RA-87—A - - - -
Rectifier RA—63-1_ - - --—----
Teletypewriter TT-4A/TG_ .-

Antenna Support AB-38B/CR_ ...
Speech Amplifier BC-614-I_. - )
Perforator-Transmitter TT-56/MGC----

TM 11-5054
TM 11-2201
TM 11-2222

TM 11-2223

TM 11-2620A

INTRODUCTION

b. Forward comments on this publication di-
rectly to Commanding Officer, the Signal Corps
Publications Agency, Fort Monmouth, New Jer-
sey, ATTN: Standards Division.

¢. The following components are part of Radio
Sets AN/MRC-2C and AN/MRC-2D and are
discussed in separate manuals. Refer to these
manuals for detailed theory and maintenance
instructions.

|

\

\ Frequency Meter Sets SCR-211-A, B, C, D, E, F, J,
|

K, L, M; N O, B 'Q; R, B, AAFAC, ABAREAGE

| AH, AJ, AK, AL, AN.

“ Rectifier Power Units RA-133, RA-133-A, and RA-

\ 133-B.

| Telephones EE-8, EE-8-A, and EE-8-B.

Frequency Shift Exciters O-39/TRA-7, O-39A/TRA-7,
0-39B/TRA-7, and O-39C/TRA-T.

Dual Diversity Converters CV-31/TRA-7, CV-31A/
TRA-7, CV-31B/TRA-7, CV-31C/TRA-7, and CV-
31D/TRA-T.

Control Units C-292/TRA-7, C-292A/TRA-7, and C-
292B/TRA-T7.

tadio Transmitters BC-610-E, -F, -G, -H, -1 and
Radio Transmitter T-213/GRC-26
Tuning Units BC-939-A and -B.

Radio Receivers BC-312, -A, -C, -D, -E, -F, -G, -J,
-L, -M, —-N, -HX, and -NX; BC-342, -A, -C, -D,
-F, -J, =L, -M, and -N; BC-314, -C, -D, -E, -F,

and Antenna

|
li and —-G; BC-344, and —D and Radio Receiver As-
j sembly OA-65/MRC-2, and OA-65A/MRC-2.

Radio Receiver R-388/ URR.

Power Units PE-95-A, -B, -C, -F, -G, -H, -I and -K,

Rectifier RA-87-A.

Rectifier RA-63-15.

Teletypewriter TT—4/TG.

Antenna Support AB-38B/CR.

Speech Amplifier BC-614-E, —F, -H, and —I.

Reperforator Teletypewriter Sets TC—16 and TC-17.,

Receiving  Transmitter Distributors TT-12/FGQ-1,
TT-13/FGQ-1 and Transmitter Distributors TT-—

21/FG, TT-25/FG, TT-26/FG, TT-52/FG.
Typing and Nontyping Reperforators, Teletype Model
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2. Nomenclature
a. Official nomenclature followed by (%) is
used to indicate the following models of equipment
covered in this manual:
Radio Set AN/ MRC-2(*): C and D models.
Amplifier AM—=141(*)/MRC: A and B models.
Shelter HO-17-(%): A and B models.
Power Unit PE-95-(*): G, H, and I models.
Junetion Box JB=70-(*): A and B models.
Frequeney Shift Ixeciter O-39(*)/TRA-7: B and C
models,
Frequency Meter BC-221-(¥): B, M, N, O, P, Q,
R, T, AA, AC, AE,
AF, AG, AH, AJ,
AK, AL, and AN

models.
Rectifier Power Unit RA-133-(*): Basic, A, and B
models.

Radio Receiver BC-312-(*): Basie, A, C, D, I, I,
Y, J, L, M, N, HX,
and N X models.

b. A list of common usage names for various
components of Radio Set AN/M RC-2(*) 1is
given below.

Nomenclalure Common name

Radio Set AN/MRC-2(%) - radio set,

Shelter HO-17—(*)__ : shelter

Amplifier AM/141(*)/MRC

Junction Box JB-70-(*)_

Frequency Meter BC-221—(*)

Telephone KE-8-B

Frequency Shift Ixeciter 0-39
(*)/TRA-T7.

Dual Diversity Converter CV—
31D/TRA-T.

Control Unit C-292B/TRA-7___ control unit

Radio Transmitter BC-610-I___ transmitter

Antenna Tuning Unit BC-939- antenna tuning unit
B.

Power Unit PIE-95-(*) __ ~- power unit

Perforator-Transmitter TT-56/ perforator-transmitter
MGC.

amplifier
junction box
frequency meter
telephone
exciter unit

converter

Section Il.

4. Purpose of Equipment

a. Radio Set AN/MRC-2(*) is a high-powered
radioteletype station with a transmitter power
output of approximately 2 kilowatts (kw) and
capable of operating over a frequency range of
2 to 18 megacycles (me). KFigure 1 shows this
radio set arranged for use as a semipermanent
station.

b. The complete radio set is transportable and
requires three 2%-ton, 6 by 6, cargo trucks. Each
truck carries a Shelter HO-17-(*), one of which
contains the transmitting equipment, another
shelter contains the receiving equipment, and the

Nomenclature
Teletypewriter TT—4A/TG___
Speech Amplifier BC-614-1_

Common name
teletypewriter
speech amplifier

Loudspeaker LS-3 loudspeaker
Headset HS-30-U_ headset
Multimeter TS-297/U_. multimeter

Typewriter MX-322/U__ typewriter

3. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army materiel and
equipment and in performing preventive main-
tenance:

a. DD Form 6 (Report of Damaged or Im-
proper Shipment) will be filled out and forwarded
as preseribed in SR 754-45-5 (Army); Navy
Shipping Guide, Article 1850-4 (Navy); and AFR
71-4 (Air Force).

b. DA Form 468 (Unsatisfactory Equipment
Report) will be filled out and forwarded to the
Office of the Chief Signal Officer, as preseribed
in SR 700-45-5.

¢. DD Form 535 (Unsatisfactory Report) will
be filled out and forwarded to Commanding
General, Air Materiel Command, Wright-Patterson
Air Force Base, Dayton, Ohio, as preseribed in
SR 700-45-5 and AF TO 00-35D-54.

d. DA Form 11-238 (Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar)) will be prepared in accordance
with instructions on the back of the form (fig. 53).

e. DA Form 11-239 (Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar)) will be prepared in accordance
with instructions on the back of the form (fig. 54).

f. Use other forms and records as authorized.

SYSTEM DATA

third contains the teletypewriter operating equip-
ment. A fourth truck may be provided to trans-
port transmitting antenna masts and some of the
accessories for the operation and maintenance
of the radio set. When packed for shipment, these
components are stored in the operating shelter,
Three Power Units PE-95-(*) with trailers are
furnished with the radio set.

¢. The radio set provides radioteletype com-
munication in either net or point-to-point opera-
tion. Radioteletype operation is on a frequency-
shift basis on either a full-duplex, a half-duplex,
or a one-way reversible circuit. The radio set will
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provide emergency continuous-wave (cw) com-
munieations at ranges up to 1,000 miles. Voice
operation within the range of 100 miles or more
may be achieved by disconnecting the amplifier
and connecting the transmitter directly to the
transmitting antenna. On an emergency basis,
a whip or long-wire transmitting antenna may be
used with the C model of the radio set. In this
operation, the output of the transmitter is con-
nected to the antenna tuning unit and the antenna
tuning unit is connected to the whip or long-wire
antenna. The antenna tuning unit is supplied
only with the C model of the radio set.

5. System Application

The radio set provides high-speed, point-to-
point, radioteletype circuit facilities for handling
large volumes of both tactical and administrative
6. Technical Characteristics

w. Transmission.
Frequency range
Distance range_

Type of modulation

Rf output.- - .
Antenna_ . ____

b. Reception.
Frequenecy range . _
Type of modulation

Antenna _

¢. Power Requirements.
Input:

Transmitting shelter

Receiving shelter.

Operating shelter e
Sourece .

1. Packaging Data

When packed for shipment, the radio set con-
sists of six wooden crates; each unit of the set is
packed complete with equipment in separate
boxes. Two packing lists are attached to each

. 2

traffic. The radio set also operates as part of a net
of three or more similar radio sets or as a point-
to-point facility for ew telegraph, manual fre-
quency shift, or voice transmission. The latter
types of operation usually are used as emergency
measures or when the radio set must be used to
communicate with other stations having that
type of operation. Figure 2 shows typical system
application of the radio set in communication (by
radioteletype) with a mobile Radio Set AN/GRC-
26A, and maintaining periodic contact (when not
in actual communication with Radio Set AN/
GRC-26A) with a mobile Radio Set AN/GRC-38
by manual ew and voice. The radio set can serve
also as an intermediate radio relay station, to sup-
plement any point-to-point station that might be

unable to communicate with its outlying station
(par. 83, 73).

to 18 me.

1,000 miles or more depending on conditions of terrain,

ionosphere, atmogphere, and frequency.

Normal: fsk (1), 850 cycles.
Emergency: amplitude modulation; ew (Al); and telephony

2

(A3).
kw (approx.).

Normal: doublet or rhombic.

limergency: whip or long wire in AN/MRC-2C only.

0

I«

510 30.5 me (receiving shelter).
Normal:

frequency
(K1), 850 eycles.

modulation; frequency-shift keying

imergency: amplitude modulation; ew (Al), and telephony

(A3).

Normal: two doublets on a dual diversity basis.

S |

t

o

|

imergency: whip on a single-channel bagis, receiving ew

or voice.

5 kw (approx.).

5 kw (approx.).

kw (approx.).

15 volts, 60 cyeles ae, commercial power or one Power
Unit PE-95(*) per shelter.

box, one on the outside and one on the inside.
The table below shows the weights, dimensions,
and volume each when packed for
shipment.

of crate
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S RADIO SET

RADIO SET
(6) aN/GRe-26A AN/GRC-38
RADIOTELETYPE
POWER UNIT e POWER UNIT

) i ]
POWER UNIT TRANSMITTING ‘ POWER UNIT
SHELTER

SHELTER
UP TO I0 MILES UP TO |0 MILES
DISTANCE BETWEEN DISTANCE BETWEEN
SHELTERS SHELTERS TM 624A-9

Figure 2. System application.
[ ? PP
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Crate No.

Total weight (1b)__ '

L}
a. Shelters. Each shelter is mounted on
. wooden, shipping crate
built the protecting c
are secured to their platforms by
The openings (doo

Height Width
7t G]/l/_)ll 6" 57
6/ 41/61/ 6’ 41////

activated desiccant (silica gel)

random throughout the
All components and containers of
within ‘the shelter are wrapped in
paper, which is sealed with water

Depth

137 9/t

aterproof wrapping.

Volume
(cu ft)

643. 5

362. 7

a heavy,
platform around which is
rate (fig. 4).

The shelters

four corner bolts.
18, windows, ventilator, ete.) in
the shelter are covered with adhesive
which a sealing compound hag bee
The shelter is protected against
conditions by a w

tape, over
n placed (fig. 3.)
extreme humid
Bags of
are placed at
shelter to absorh moisture.
components
waterproof
-resistant tape

Figure 8. Shelter HO—-17—-(%)

-
Unit(l\l\;()aight E Contents L
] 8,800 | Shelter HO-17—(*), transmitting.
7,200 | Shelter HO~-17-(*), receiving.
] 7,200 | Shelter HO-17-(*), operating.
5 4,965 | Power Unit PE-95-(*),
38, 095

or adhesive, and are blocked, braced, or strapped
securely to the shelter,

b. Trailer K-52 and Power Unit ])-1’;"95—(*? :
Trailer K-52, in which Power Unit PE-95-(*) i
installed prior to shipment, and all the necessary -
running spare parts are packed as a unil/. mn &
large wooden crate. Trailer K-52 is bolted and
strapped to a shipping crate platform, around
which a crate is built. All projecting parts a'rc
cushioned against shock. Bags of activated desic-
cant are placed throughout the box to absorb fhe
moisture. For detailed information on packaging
of Power Unit, PE-95-(*), refer to TM 11-904.

TM624A-68

, partially weatherproofed.




TM624A-69

Figure 4. Shelter HO-1 7=(*) in shipping crate.

Section III.

8. Transmitting Shelter

The transmitting shelter houses the equipment
necessary for the transmission of radioteletype
signals from polar teletypewriter signals received
on a wire line from the operating shelter. Trans-
mission normally is by a fixed doublet or rhombic
antenna installation. The following is a general
description of the transmitting shelter and of
the components housed within it. A complete
list of components can be found in the appendix.

a. Housing. =~ Shelter HO-17—-(*) houses all
transmitting shelter equipment (figs. 5 and 6).
The shelter is a steel and plywood structure which
may be mounted on a standard 2}§-t.,on, 6 b‘y 6,
cargo truck when tvransportat,ion' 18 required.
Windows, protected by blackout blinds, are pro-
vided in the rear door, the roadside door, and the
front wall. The front wall is fitted with a built-in
louver assembly for ventilation. Lighting is
provided by four ceiling fixtures. In Radio Set
AN/MRC-2C, Chest CH-120-B is located along
the roadside wall (fig. 5). It houses some of the
components and opens up to provide an operating

358551—55
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table. In Radio Set AN/MRC-2D, an operating
table with built-in storage compartments extends
along the roadside wall (fig. 6).

b. Junction Box JB-70—(*) (fig. 7). In Radio
Set  AN/MRC-2C, Junction 'Box JB-70-A is
located in Chest CH-120-B (fig. 5). In Radio Set
AN/MRC-2D, Junction Box JB-70-B is located
on the operating table (fig. 6). Power for the
transmitting shelter is connected by a cable
through a feedthrough receptacle in the rear wall
to Junction Box JB-70-(*), which is the power
distribution point and control center for the
shelter components.

¢. Speech Amplifier BC-61/4—1 (fig. 7). The
speech amplifier is shock-mounted directly to the
top of Junction Box JB-70—(*) (figs. 5 and 6).
Four hasps on the sides of the amplifier cabinet
anchor it securely to the shock mount, The
speech amplifier raises the microphone output
voltage to a level suitable to drive the input of the
audio circuit in the transmitter. It also provides
sidetone for monitoring cw  transmission at
Junction Box JB-70—(*).

20N




ANTENNA TUNING UNIT MAST BASE RADIO TRANSMITTER

BC-939-B MP-47-A BC-610-T

FREQUENCY SHIFT GROUND RODS AMPLIFIER
EXCITER GP-26 AM-141 A/MRC
CHEST 0-39B/TRA7 AIR DUCT ‘CHEST

CH-120-B

SPEECH AMPLIFIER L
BC—614-1

RADIO RECEIVER &
. BC—3i2—(%)

HEATER

RECTIFIER .
RA-63~F

MX-665/MRC CH-88-C

e\ v s A s
FREQUENCY METER CASE
BC-221— (%) CY-521/MRC-2
CHEST
CH-89-8B

TM 624 A-10

Figure 5. Radio Set AN|MRC-2C, inlerior view of transmilting shelter.

d. Radio Receiver BC-312—-(*). Radio Re-
ceiver BC-312—(*) is supplied only with Radio
Set AN/MRC-2C. It is shock-mounted to Chest
CH-120-B and located to the right of Junction
Box JB-70-A and the speech amplifier (fig. 5).
This receiver operates from a 12-volt direct-
current (de) source and is used to receive cw or
voice signals over a frequency range of 1.5 to 18
me on a two-way emergency communication basis.
A dynamotor, located in the radio receiver, pro-
vides the. required B+ voltage necessary for
operation of the receiver circuits. The ALT.
SIG. ANT. connector is connected by electrical
lead CX-2141/U to Mast Base AB-15/GR mounted
on the shelter wall.

10

e. Radio Recewer R-388/UUR. Radio Re-
ceiver R-388/URR is supplied with Radio Set
AN/MRC-2D. Tt is located on the operating
table adjacent to the speech amplifier (fig. 6).
The unit is assembled on a single chassis, which
slides into Cabinet CY-1213/U. The receiver is
used for the reception of voice and ew signals
over a frequency range of .5 to 30.5 me, for two-
way communication from the transmitting shelter.
The receiver is connected to the whip antenna,
mounted at the rear of Shelter HO-17—(*).

. Frequency Shift Exciter 0-39(*)/TRA-7. In
Radio Set AN/MRC-2C, Frequency Shift HEx-
citer O-39B/TRA-7 is shock-mounted to a shelf
on the roadside wall and located to the right of



Chest CH-120-B (fig. 5). In Radio Set AN/
MRC-2D, Frequency Shift Exciter O-39C/TRA~
7 is shock-mounted on the operating table (fig. 6).
The unit is assembled on a single chasis and in-
closed in a steel case. The frequency-shift
exciter unit becomes the oscillator stage of the
transmitter, providing the basic radio frequency
(rf) and the frequency shift desired on the trans-
mitted mark and space signals. The frequency
range of the exciter unit is 2 to 6 me.
g. Radio Transmitter BC-610-1.
(1) Radio Transmitter BC-610-1 is secured
to a cradle-frame shock-mounting base

RADIO RECEIVER

SPEECH AMPLIFIER
R-388/URR

BC-614-1

which is bolted to the shelter floor.
[t is located in the front end of the shelter
with the front panel controls facing
toward the rear (figs. 5 and 6). The
transmitter consists of three decks en-
closed in a sheet metal housing. Two
hinged doors on the top of the trans-
mitter provide access to the tuning unit
and plate coil compartments.

(2) This radio transmitter is a medium-
power transmitter for voice, cw, and
radioteletype signals operating over a
frequency range of 2 to 18 me. The

AIR DUCT

E ENCY SHIFT
o MX-665/MRC

EXCITER O-39C/TRA-7

R

MICROPHONE
= b0

AMPLIFIER
AM-141B/M

RADIO TRANSMITTER s :
BC - 610— I

%

Figure 6. Radio Set AN|MRC-2D, interior view of transmitting shelter.
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frequencies developed by the exciter
unit (2 to 6 me.) are amplified straight
through or doubled or quadrupled in the
transmitter to a range of 2 to 18 me.
In emergency, the transmitter may be
operated with its own master oscillator
or crystal oscillator for ew operation with
Amplifier AM~141(*)/MRC or for voice
or ew operation without the amplifier.

(3) Normal operation is the transmission

of radioteletype signals in- conjunction
with the amplifier.  When voice com-
munication is desired, the transmitter
must be used without the amplifier
(par. 75). The transmitter output is fed
direetly to a transmitting doublet or
with Antenna Tuning Unit BC-939-B
(C model of the radio set only) to a whip
or long-wire antenna.

h. Antenna  Tuning Unit BC-939-B.  'The
antenna tuning unit is supplied only with Radio
Set AN/MRC-2C. It is mounted and secured to
the top of the transmitter by four wing nuts

(fig. 5).

The output of the transmitter is con-

nected to the antenna tuning unit by a coaxial
cable, and the output of the antenna tuning unit
is connected to a whip or long-wire antenna.
This component is used to match the impedance

12

Figure 7. Junction Box JB-70

of the antenna to the impedance of the transmitter
rf output circuit.
i. Amplifier AM=141(*)/MRC (fig. 8).
(1) The amplifier is bolted to a eradle-frame

shock-mounting base which is anchored
to the floor beside the radio transmitter
(figs. 5 and 6). Air Duet MX-665/MRC
(fig. 5) extends from the amplifier to an
opening through the front wall. The
component items of the amplifier are
inclosed in a sheet metal housing. Inter-
lock switches are provided on the panels
and on the access doors to remove the
danger of shock from high voltage. A
metal bar, actuated by the plnlt(' coil
access door, shorts the plate circuit to
ground and discharges the filter capaci-
tors when the door is opened. Power is
brought in directly from the power unit
by a (-?1‘1)1(' through a feedthrough con-
nector in the rear wall.

(2) The rf amplifier is used to amplify the

power output of the transmitter to 2 kw.
The frequency range is 2 to 18 me, which
is obtained by two sets of plug-in coils,
The output of the amplifier is coupled
to a doublet or rhombic transmitting
antenna, ¢

SPUECH AMPUTIER BC-614.1
_un- -
d CAUTION N
SL70RE OPEAATION REVIEW
. BLTH18054 MACEZO WTH ESUIMIENT,

T™M 624-525

A and Speech Amplifier BC-61/1.



(3) Air Duct MX—665/MRC vents unwanted
hot air generated in the amplifier. A
control allows the air to be exhausted
either inside or outside the shelter,

according to the operator’s choice.

j. Rectifier RA-63-FE (fig. 5). Rectifier RA-

63-I¢ is supplied only with Radio Set AN/MRC--

20, Tt is located under Chest CH-120-B and is
connected to Junction Box JB-70-A (fig. 5).
Alternating current (ac) from the junction box
is converted to de, which supplies a charging
current to the batteries in Chest CH-109-A.
When the BATTERY SOURCE switch on Junc-
tion Box JB-70-A is in the AUX. position, the
rectifier supplies 12 volts de for operating the
keying relay in the junction box and for the
antenna  shorting  (disabling relay) in Radio
Receiver BC-312—(%).

k. Frequency Meter BO-221-(*). The frequency
meter is supplied only with Radio Sett AN/MRC-
2C. It is inclosed in a metal or wooden housing
and is located on a shelf to the right of Chest
CH-120-B, directly beneath the frequency-shift
exciter unit (fig. 5). This component is used to
help set the frequency-shift exciter and the trans-
mitter to the assigned frequency and to check the
frequency shift of the transmitter. Radio Receiver

R-388/URR performs this function in Radio
Set AN/MRC-2D.
. Rectifier Power Unit RA-133-(*%). Rectifier

Power Unit RA-133—(*) is _x‘.“l)l)“(\([ 0“]_\‘ with
Radio Set AN/MRC-2C. The rectifier power
unit chassis is mounted in the battery compart-
This unit
supplies the necessary voltages for the operation
of the frequency meter. The power cord enters a
moetal line-control box mounted on the side of the
frequency meter case. This metal box contains
a neon indicator lamp and an ON-OFF switch.

m. Power Supply PP-886/G (fig. 9). Power
Supply PP-886/G is supplied only with Radio
Set AN/MRC-2D. It is secured directly to the
rear shelter wall.  An ON-OFF switch, a fuse
receptacle, and a power indicating lamp are
mounted on the side of the chassis. The chassis is
inclosed in a sheet-steel cover. The rectifier unit
is an auxiliary power supply to the 12-volt battery
source available from Power Unit PE-95-(*) for
operation of the disabling relay in Radio Receiver
R-388/URR and a keying relay in Junction
Box JB-70-B.

n. Typewriter MX-322/U.
military model portable typewriter supplied for

ment of the frequency meter case.

This is a standard

typing messages and logs. Letters appear in
upper case only.

o. Junction Box J-199/MRC-2. Junction Box -
J=199/MRC-2 is installed in the rear corner of
the roadside shelter wall. Six binding posts are
provided for connecting the telephone, control,
and teletypewriter signal lines from the operating
shelter. Lightning protector blocks and a ground
strap provide line protection.

p. Junction Box J-207/MRC-2. In Radio Set
AN/MRC-2C, Junction Box J-207/MRC-2 is
located on the roadside shelter wall, under the
shelf below the frequency-shift exciter unit. In
Radio Sett AN/MRC-2D, the junction box is
located at the front end of the operating table.
This junction box provides jacks and connectors
for a control cable, telephone, cords to the fre-
quency-shift exciter unit, and a telegraph key.

q. Loudspeaker LS-3. Loudspeaker LLS-3 is a
permanent-magnet speaker, housed in a steel
case. An impedance-matching transformer (voice
coil to 8,000 ohms impedance), mounted inside
the case, matches the output impedance of the
radio receiver to the impedance of the voice coil.
In Radio Set AN/MRC-2C, the speaker is
mounted, baffle down, in the upper right-hand
section of Chest CH-120-B. In Radio Set AN/
MRC-2D, it is mounted on the roadside wall at
the rear of the shelter.

r. Microphones. The following microphones are
used for voice modulation of the transmitter
through the speech amplifier.

(1) Microphone T-17-D (fig. 10). Micro-
phone T-17-D is an antinoise, carbon-
button, hand microphone. It is pro-

vided with a three-wire cord terminating
in a telephone-type plug at one end and
permanently connected to the micro-
phone through a push-to-talk switch

o on the handle. Operation of the switeh

closes the microphone circuit and con-
third wire to a common
The microphone matches a

neets  the
eround.
35- to 90-ohm circuit.

(2) Microphone T-/}5 (fig. 10). Microphone
T-45 is a lightweight, noise-canceling,
single-button microphone. — The T-45
is equipped with a harness that loops
around the ears of the user and positions
the microphone directly in front of the
lips. Microphone T-45 is for use under
a gas mask, for voice transmission in

noisy locations, and for any application

13
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where free use of the hands is necessary.
Its impedance is between 50 and 125
ohms.

(3) Microphone T-50.(fig. 10). Microphone
T-50 is a dynamic, high-impedance
(21,000 ohms), hand microphone. It
has a 6-foot cord that terminates in a
three-pin connector. The microphone
is equipped with a press-to-talk switch
which, when operated, removes a short-
ing contact from across the microphone
and connects the third wire to a com-
mon ground.

s. Telephone EI-8—B. 'Telephone ELE-8-B is
inclosed in an olive-drab weatherproofed canvas
case. In Radio Sett AN/MRC-2C it is installed in
a bracket in Chest CH-120-B. In Radio Set
AN/MRC-2D, it is installed in a bracket on the
operating table. The handpiece, with a switch for
talking or listening, is connected by a cord to the
terminals at the top of the telephone proper.
Turning a handle on the side generates the
power for ringing. Two 1%-volt Batteries BA-30
(not supplied with the telephone) are set in
position when the handpiece is removed from
the case. Each cell is held in place by a coil
spring. Telephone EE-8-B is used to com-
municate with the operating shelter.

t. Headset HS-30-U (fig. 11). Headset HS-
30-U is a lightweight headset of 256 ohms im-
pedance. Cord CD-605, which includes a coil, is

used with the set to increase the impedance tO
8,000 ohms. Special soft-rubber earpieces snapped
to the receivers of the headset are designed to
fit snugly into the ear cavities and exclude out-
side noises. The head band is adjustable to the
contour of the operator’s head. The headset
is used mainly in setting up and adjusting the
frequency-shift exciter unit. It also may be used
at the PHONES output of the radio receiver.

u. Key J-37. Key J-37 is a manually operated
telegraph key with a three-way adjustable lever
and two binding posts. Keying positions are at
the speech amplifier, Junction Box JB-70-(*), and
Junction Box J-207/MRC-2.

v. Storage Facilities. The following provisions
are made in the transmitting shelter for systematic
storage of accessory equipment.

(1) Case CY-521/MRC-2. Case CY-521/
MRC-2 is installed on the floor and
secured by hasps to the curbside wall
(fig. 5). It contains the articles listed
under Case CY-521/MRC-2 in the table
of components in the appendix. Most
of the items stored in this case are spares
and operating components for the rf
amplifier.

(2) Chest CH-88—C. Chest CH-88-C is
mounted directly on Case CY-521/
MRC-2 and is secured to the curbside
wall by hasps. Two sliding doors on
the front of the chest provide access to

TM624A-73

‘

Iigure 9.  Power Supply PP-886/G.
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the interior compartments where trans-
mitter tuning units, coil units, amplifier
coil units, and other items are stored.
A complete listing of the contents is given
under Chest CH-88-C in the table of
components in the appendix.

| (3) Chest CH-89-B. This chest is supplied

| only with Radio Set AN/MRC-2C (fig.

| 5). The top of the chest is covered with
four seat cushions for the convenience of
the operators. Under each cushion is a
compartment used for storing spare parts
and equipment. A label attached to the
chest indicates the contents of the com-
partments. A complete list of the items
stored is found in the appendix.

(4) Chest CH-120-B. 'This chest is supplied
only with Radio Set AN/MRC-2C. It
is mounted on the roadside wall and
houses Junction Box JB-70-A, Speech
Amplifier BC-614-1, Radio Receiver
BC-312—(*), Loudspeaker LS-3, and
Telephone EE-8-B (fig. 5). It also con-
tains some storage shelves. The lower
hinged door folds down and provides an
operating table.

(5) Case CY-520/MRC-2. Case CY-520/
MRC-2 is stored on the operating shelter
floor. The contents of the case, mostly
technical manuals and transmitter an-

MIGROPHONE
T=ff=D

e

Iigure 10.
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tenna accessories are listed under Case
CY-520/MRC-2 in the table of compo-
nents in the appendix.

(6) Case COY—495[MRC-2. Case CY-495/
MRC-2 is a six-compartment shelf,
mounted on the roadside wall of Radio
Sett AN/MRC-2D. The case serves as
a file for message forms. :

(7) Chest CH-109-A. 'This chest is supplied
only with Radio Set AN/MRC-2C. It
contains  two 6-volt storage batteries
connected in series and is located under
Chest CH-120-B near the transmitter.
This 12-volt de source supplies power to
Junction Box JB-70-A for operating the
keying relay in the junction box and
power for operating Radio Receiver BC—
312-(*) when the BATTERY SOURCE
switeh on the junction box is in the
AUX position.

w. Multimeter TS-297/U.  Multimeter TS-297/
U is a_multirange test instrument for measuring
ac or de voltage, de milliamperes, and resistance.
By adding a capacitor, it also may be used as an
output meter. Two Cords CX-529/U (including
four alligator clips) and one Cord CX—-468/U
(when multimeter is used as an output meter)
are supplied with the multimeter. Multimeter
TS-297/U is used for organizational maintenance
and repair of electronic equipment.

MICROPHONE

T8

MICROPHONE
T-45

IM624-504

Microphones.
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TM264A-123
Figure 11,  Headset HS-30-U and Cord ('D-605.

z. Clock. 'This is an 8-day, aircraft-type clock,
mounted in a black wrinkle-finished metal case.
A mounting frame secures the clock to the rear
wall of the shelter.

y. Heater (figs. 5, 6). An eclectric heater is
located near the front door and is secured to the
floor by four captive wing nuts. It operates on
115-volt, 60-cycle ac, with a power consumption
of 1,500 watts. A fan mounted in back of the
heater clement circulates the heated air. A
three-position switch allows the fan to be oper-
ated independently of the heat, but the heat can-
not be turned on without placing the fan in opera-
tion. An adjustable thermostat provides a means
for regulating the heat.

= Blower. A blower assembly mounted on
the rear wall provides forced air ventilation for

the shelter. Air is drawn out of the shelter at a
rate determined by the setting of an adjustable
vent extending through the rear wall.

aa. Fire Extingwisher. A fire extinguisher, with
a 4-pound charge of carbon dioxide, is set in a
holder mounted on the rear shelter wall.

ab. Tools. A special tool box containing tools
for servicing Frequency Shift Exciter O-39(%)/
TRA-7 is located inside the operating table
storage compartment. Additional maintenance
equipment also is stored in the same compartment.

9. Receiving Shelter

The receiving shelter houses the equipment
necessary for the reception of radioteletype sig-
nals. The receivers operate in conjunetion with
two doublet receiving antennas spaced approxi-
mately 3 wave lengths or 1,000 feet apart to pro-
vide space diversity reception. The following is
a general description of the receiving shelter and
of components housed within it (figs. 12 and 13).
A complete list of components is furnished in the
appendix.

a. Housing. Shelter HO-17-(*) is used as the
basic housing structure for all receiving shelter
equipment. This shelter is identical with the
one used as the transmitter shelter housing (par.
8a). The operating table in the receiving shelter
extends along the curbside wall.

b. Power Distribution. A cable carrying the
power for receiving shelter operation is con-
nected to a circuit breaker through a feedthrough
receptacle in the rear wall. The two-pole cireuit
breaker is wired to provide independent protec-
tion and control for an operating table conduit
line on one pole, and all branch conduit lines on
the other pole.

¢. Radio Receiver R-388/URR. Two Radio
Receivers R-388/URR, identical with the receiver
located in the transmitting shelter (par. 8¢), are
placed one above the other in Cabinet CY-1214/0
on the operating table (fig. 12). For identifica-
tion purposes, the bottom receiver is designated
as channel A and the top receiver as channel B.
The receiver assembly is used for the reception of
ew, amplitude-modulated (am) voice, and dual
diversity frequency-shift teletypewriter signals.
A third Radio Receiver R-388/U, mounted in
Cabinet CY-1213/U and located on a shelf by
the rear door (fig. 13) is maintained as a spare or
is used as a monitor of channels other than the
operating channel.

17




d. Dual Duwersity Converter OV=-31D|TRA-7
(fig. 12). Dual Diversity Converter CV-31D/
TRA-7 is made up of Rectifier Power Unit
PP-193A/TRA-7, Oscillator 0-41A/TRA-7, and
a dual diversity converter unit. All three are
assembled on a single chassis and mounted in a
metal cabinet. The cabinet is equipped with
shock mounts and is located on the operating
table. The dual diversity converter provides
polar and neutral dc¢ pulses for operating tele-
typewriters.

e. Teletypewriter TT-4A[T @ (fig. 12). Teletype-
writer TT—4A/TG is a standard communication,
page-printing teletypewriter capable of sending
and receiving printed messages. The unit is
constructed mostly of magnesium alloys, and has
an olive-drab crackle finish. The teletypewriter

i
e

) DUAL DIVERSITY |
o1 CONVERTER CV-31 D/TRA-7

CABINET GY - 493/MRG ~ 2

¥
; L
; | RADIO RECEIVERS
! ———— R-388/URR =
_ #
44 TELE PHONE
il EE-8-B N _§
j A
| | bg
RY OPERATING TABLE S
B FN-23/MRC-2

in the receiving shelter is used for monitoring
only. The unit is located on the operating table.

f. Operating Table FN-25|MRC-2. Operating
Table FN-23/MRC-2 extends along the curbside
wall of the receiving shelter (fig. 12). Compart-
ments are provided underneath the table for
storing extra rolls of paper for the teletypewriter.
Built into the table, and considered a part of it,
are various jack panels and connectors. These
consist of the following:

(1) Shelter junction box I£1. Junction box E1,
mounted on the front end of the operat-
ing table below the removable end
section, provides binding post connec-
tions for three pairs of wire lines from
the operating shelter. One pair of bind-
ing posts is for the telephone lines,

CABINET CY - 1214/U

CLOCK\\n

BLOWER

FRAT (R i a0
£l

2

Figure 12.  Radio Set AN|MRC-2(*), interior view of front of receiving sheller.
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another pair is for the control lines, and
the third pair is for the signal line. They
are protected against lightning by carbon
blocks and a ground strap.

(2) Converter and -8 jack panel. A bake-

lite panel is mounted on the operating
table top. This panel is located between
the dual diversity converter and the
radio receiver assembly. The RED
connector is used to conneet the control
line and a keying circuit from the dual
diversity converter, and the BLUE
connector is used to connect the polar
and neutral signal line from the con-
verter. The EE-8 jack is used to connect
the telephone to the telephone line from
the operating shelter.

Monitoring teletypewriter  and key jack

panel. This bakelite panel is mounted

Y

RADIO RECEIVER R-388/URR’

CHANNEL B

Vi

BLOWER \l
: A

(4) Ac power outlets.

the operating table top and is located
between the radio receiver assembly and
the monitoring teletypewriter. One jack
provides a means of connecting a hand
telegraph key and the other two provide
a means of connecting the monitoring
teletypewriter to the neutral signal
cireuit from the converter.

The power outlets,
mechanically connected by conduit, are
mounted on the back panel of the operat-
ing table. These outlets are connected
in parallel. The outlet closest to the ae
power source is connected to a rubber-
covered cord terminating in a plug. This
is plugged into the outlet connected to
the line from the circuit breaker. This
arrangement permits the operating table
to be removed from the shelter.

LOUDSPEAKER LS-3

N\

| GABINET
lcYy-1213/U

by TELETYPEWRITER
TT-4A/TG

'RADIO RECEIVER R-388/URR
CHANNEL A

.‘_;

i

8| OPERATING TABLE
M FN-23/MRC -2

!

HEATER :

Iigure 13. Radio Set AN|MRC-2(*), interior view of rear of receiving shelter.
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q. Cabinet OY=/493[MRC-2. Cabinet ({Y»-—
4933/3[RC~‘2 is installed l)(.‘lw(-vn the operating
table and the front wall of the shelter (fig. 12).
The contents of this cabinet .(l,n()ls, S]ml'(“ ])al:l'l's,
and operating accessories) are llSl(:(l under (‘ul)mf\l,
OY-493/MRC-2 in the table of components in
the appendix.

h. Telegraph Keys. : !
kevs are used for emergency hand k(‘y‘mg‘ of the
radio set in lieu of ru(liolvl('l'\'|)’(' ()p(-m}n.m.

(1) Key J—45 (fig. 14). Key J-45 is & man-
ually operated telegraph ]\'C_\"\\'Il}l a leg
clip that slips over the l]ll;_’,'ll.()f the
operator. It has a three-way adjustable
lever and two binding poﬁls.

2) Key J-87. , Key J-37 1s a manually
operated telegraph key with a .tln'.uo-
way, adjustable lever and two binding

The following telegraph

posts. ' . .
G 14 Al ) " \ -
i Accessory Equipment.  The following equip
ment is identical with corresponding articles

already desceribed for transmitting shelter use.
(1") Loudspeaker LS-3. Two Loudspeakers
1.8 4l heir cases removed, are

[LS-3, with the

: 0 . . . N\ ¢ 5

mounted inside Cabinet CY-1214/U,

(3)

(4)

which contains the channel A and chan-
nel B receivers. A third Loudspeaker
.53 is secured to the roadside wall of
the shelter directly above the spare
radio receiver (fig. 13, par. 8q).
Telephone EE-8-B. In the receiving
shelter, this telephone is mounted in a
bracket between the dual diversity con-
verter and the channel A and channel
B receiver assembly (fig. 12, par. 8s).
Headset HS-30-U. Refer to paragraph
8t for a description of the headsot.
Multimeter TS-297/U. Refer to para-
graph 8w for a description of the multi-
meter.

Clock. This clock is located on the curb-
side wall above the operating table
(fig. 12, par. 8z).

Heater (fig. 13). Refer to paragraph Sy
for a deseription of the heater.

Blower.  Refer to paragraph 8z for a
deseription of the blower.

Fire extinguisher. The fire extinguisher
is mounted on the roadside wall, at the
rear of the shelter. (par. 8aa).

TM264A-105

Figure 1. Key J—45 and Cord CD-201-A.,
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10. Operating Shelter

The operating shelter is the control center of
the station system. It may be located up to 10
miles from both the transmitting and receiving
shelters, with interconnections made by wire
lines. The following is a general desceription of the
operating shelter and of components housed
within it (fig. 15). A complete list of components
can be found in the appendix.

a. Housing.  Shelter  HO-17-(*) houses all
operating shelter components.  The shelter is
identical with that used as the transmitting
shelter (par. 8a). In the operating shelter, the
operating table extends along the curbside wall.

b. Power Distribution.  Power is supplied to
the operating shelter exactly as in the receiving
shelter (par. 90).

PERFORATOR~

TRANSMITTER

TT-56/MGC
|

e L |
|
| al
‘ || OPERATING TABLE _
""""" FN-22/MRC-2

[ }

EE-8-B

N
TELEPHONES

)
» i

¢. Control Unit O-292B|TRA-7 (figs. 15 and 16).
Control Unit C-292B/TRA-7 is located on a shelf
directly above the center of the operating table.
The unit is inclosed in a black, crackle-finished,
metal cabinet, which is shock-mounted on the
shelf. The control unit converts polar telegraph
signals received from the dual diversity con-
verter into neutral signals for operation of a re-
ceive teletypewriter. It also converts the neutral
signals from a send teletypewriter into polar
signals for transmission over a wire line to the
frequency-shift exeiter unit. The control unit
also provides facilities for establishing full-duplex,
half-duplex, one-way reversible, or emergency
operation.

d. Teletypewriters TT—4A/TG (fig. 15). Two
Teletypewriters TT-4A/TG are located on the

TELETYPEWRITERS
TT-4A/TG

; vt
EXTERNAL TELETYPEWRITER
% JUNCTION BOX E 3

Figure 15.  Radio Set AN/MRC-2(*), interior view of operating shelter.
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CONTROL UNIT
" C-292B/TRA-7

TELETYPEWRITER
TT—4A/T§

Tk

T™ 624A-5

igure 16.  Control Unit C-292B]TRA-7.

operating table. Each is identical with the unit
located in the receiving shelter (par. 9¢). One
teletypewriter is used for sending, the other for
receiving.

e. Perforator-Transmitter TT-56/MGC (fig. 17).
This equipment is located on the operating table
near the front wall of the shelter (fig. 17). The
complete assembly consists of two associated units,
a typing reperforator and a transmitter-distributor.

(1) Typing reperforator. This is a motor-
driven device for receiving or transmit-
ting messages in the form of electrical
impulses and recording the messages
both in code perforations and in type-
written characters on the same paper
tape. Operation of the keyboard sets
up electrical impulses that activate a
simultaneous dual action: The impulse
goes out over a line for transmission to

22

a distant station; at the same time, the
impulse actuates the perforating mechg-
nism of the home station, and records
the outgoing message on perforated tape.
The typing reperforator also may be op-
erated without the transmission feature:
it then is used only as a source of per-
forated tape for later transmission by the
transmitter-distributor,

Transmitter-distributor. This unit is a
motor-driven device that translates code
perforations recorded in a paper tape
into neutral electrical impulses suitable
for transmission. The unit is designed
for high-speed automatic operation when
large amounts of traffic must be handled
without delay. The transmitter-distrib-
utor may be used to replace keyboard
transmission, and thus the typing reper-



forator keyboard may be used for per-
forating additional message tapes with-
out interfering with the message being
transmitted.

. Perforator Connection Box (fig. 17). This is
a rectangular box of sheet-steel construction; it is
mounted in back of the perforator transmitter
assembly. The connection box supplies power
and protective fusing to the motors of the reper-
forator transmitter and the transmitter-distribu-
tor. It also provides connections for de power,
jacks for local operation of the typing reperforator,
and jacks for the operation of external telegraph
equipment using line units.

g. Rectifier RA-87-A. Rectifier RA-87-A is
located on a shelf below the operating table. The
rectifier chassis base, which mounts all parts and
connections, is inclosed at the top and bottom
with sheet-steel covers.  De power of 115 volts is
supplied by the rectifier to the perforator connec-
tion box for use by the typing reperforator and
the transmitter-distributor.

h. Operating Table FN-22/M P
()pm'nlgng 'I‘aiﬁ)l(‘ FN—‘{‘)/\/IQE/CA‘—{;%TQ e
. 22/] extends alone
the curbside wall of the operating shelter. Comt-\
partments are provided underneath the table for
storing extra rolls of paper for the two teletype-
writers. Built into the table, and consider(:d a
part of it, are various jack panels and connect e
These consist of the foll()\\'illl{_’,‘: g
(1) Shelter junction box E1. This is a termi-
1)1:11 board f'{tlv(l with six binding posts
for connecting telephone, control, and
teletypewriter signal lines to the trans-
mitting shelter. The unit is built into
the side section of the operating table
near the front wall of the sholtork'and is
marked TO TRANSMITTING SHE],-
TER.
(2) Shelter junction box E2 (fig. 15). This is
a unit similar to junction box E1. Tele-
phone, control, and teletypewriter signal
lines connect from junction box E2 to
the receiving shelter. Installation is

TYPING REPERFORATOR

T™M 6244 - 56

Figure 17.  Perforator-Transmatter TT-56/MGC.

23




24

made on the rear side section of the op-
erating table at a position marked TO
RECEIVING SHELTER.

(3) External junction box E3. (fig. 15). This
is a terminal board provided with six
binding posts for connecting external

telegraph  equipment.  The terminal
hoard is installed on the rear side section
of the operating table. TO EXTER-

NAL TELEGRAPH EQUIPMENT
WHEN REQUIRED is marked on the
hoard.

(4) Teletypewriter jack panel. This bakelite
panel has four jacks and is mounted on
the operating table top between the two
teletypewriters.
in series with a similarly labeled jack in
Junction Box J-204/MRC-2.

(5) Telephone and control jack panels (fig. 34).
These two bakelite panels, mounted on
the operating table top, are located to
the right of Junction Box J-204/MRC-2.
The left-hand panel is provided with a
jack labeled GREIEN.
neets the control and the polar signal line
from the receiving shelter to the control
unit. The jack labeled EE-8 is con-
nected to the telephone line to the trans-
mitting shelter, and to the switeh on the
jack panel. The switch position deter-
mines whether each telephone is con-
nected separately to the receiving shelter
and the transmitting shelter, or connected
together for communication between the
shelters from any telephone.

(6) Ac power outlets. 'The power outlets,
mounted on the back panel of the oper-
ating table, are connected physically by
conduit and electrically by wire. The
end outlet is connected to a power cord

This provides a

Fach jack is connected

This jack con-

terminating in a plug.

means for connecting power from the

circuit breaker to the operating table

outlets. This arrangement permits the
operating table to be removed from the
shelter.

(7) Junetion Box J-204/MRC-2.
tion box is mounted on the operating
table to the right of the typing reper-
forator. It is a sheet-metal box contain-
ing several jacks that provide flexibility
of operation for the teletypewriter equip-
ments. The equipments used are deter-

This junc-

.

mined by the patehing cord connections.
[t is the distribution point for neutral
signals produced by the teletypewriter
equipments and for received neutral sie-
nals from the control unit. ;

Storage Facilities.  The following provisions

arc made in the operating shelter for svstematic
storage of accessory equipment,

J
181-

(1) Cabinet CY—494/MRC-2. Cabinet CY
494/MRC-2 is installed on the rear
shelter wall and contains technical man-
uals, stationery supplies, tools. and
operating spares.  These articles are
listed under Cabinet CY-494/MRC-2 in
the table of components in the appendix.,

(‘_2) Cage Y- ,7.(}"3/.‘//1)(v 2. (‘}IS(‘ (@' 495,
MRC-2 is a six-compartment shelf as-
sembly mounted on the  curbside wall
above the operating table. The case
serves as a file for message forms.

(3) Case CY—496/MRC-2. C(Case CY-496/

MRC-2 is a pull-out case located under
the operating table by the front
wall.

shelter
[t serves as a receptacle for per-
forated tape coming out of the Per-
forator-Transmitter TT-55/MGC.
Stamp MCO-181-A (fig. 18). Stamp MC
A is a manually operated time stamp thag

prints the word MSG CENTER followed by (e
name of the organization, month, date, year, an

time.
(0000 to

The time is indicated on a 24-hour hagje
9) by a key-wound mechanical cloels

The stamp is stored in a compartment of s
operating table.

k.

ment is identical with corresponding articles (o

Accessory Equipment.  "The following equip-

seribed for transmitting shelter use.

151,

(1) Telephone EE-8-B. 1In the operatine
shelter, two telephones are mounted in
brackets on the roadside wall (fio. 15

’ o Loy
par. 8r.)

(2) Heater. Refer to paragraph 8y for a
deseription of the heater.

o ) d o > .

(3) /)/(/Il,‘l/.l. Refer to paragraph 8z for a
description of the blower,

(4) Fire extinguisher. Refer to paragraph
Saa for a deseription of the fire ex-

tinguisher.

Power Units and Trailers

Fhree Power Units 'PE-95-(*) are supplied

with Radio Set AN/MRC-2-(*).

Each of the



three power units is mounted on a two-wheel
Trailer K=52. Power Unit PE-95-(*) is a com-
plete, self-contained, generating unit. The unit
consists of an aec generator with a built-in de
exciter. It is driven by a four-cylinder, liquid-
cooled gasoline engine, which is coupled directly
to the generator. All necessary meters, termi-
nals, and controls are mounted on a control panel

at one end of the unit.  Chest CH-q 12, containing
Cord CO-316, Cord CO-313, and g flexible 110771:
is stored on the trailer in front of the control p‘mel‘

The complete assembly is mounted on g welded-

steel skid base and is inclosed within a sheet-
metal housing.  The housing is provided with
doors and removable panels for access to any
part of the equipment.

Figure 18.  Time

TM264A-114

» Stamp MC-181-A.
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12.

/

Antenna Equipment

a. Transmitting Antennas.

26

(1) A single half-wave doublet antenna is
used for transmitting. The antenna
wire is cut to the length required for the
frequency of transmission. At lower
frequencies (2 to 4 mc), the wire is sup-
ported by three antenna supports ap-
proximately 50 feet high. At higher
frequencies (4 to 18 me), the length of
the antenna is short enough to omit the
the center mast, and only two Antenna
Supports AB-38B/CR are used. Each
mast is an eight-section assembly, pivot-
supported at the base. When properly
adjusted and guyed, it will maintain a
fixed vertical position. This mast is
designed to support a 140-pound an-
tenna under conditions of Y-inch ice
load and a 70-mile-per-hour wind. A
pulley at the top of the mast and a
halyard are used for raising and lowering
the antenna.

COVER
CW-124/GRA-4

CARRYING DEVICE
MX-387/GRA-4

BANG

6 STAKES 5 GUY PLATES

GP-101/U MX-378/U
MAST BASE 6 GUY FASTENERS
AB-154/U MX-379/U

igure 19.

HAMMER '

4 GUYS
MX-381/GRA-4

(2) Antenna Kit MX-852/MRC-2 is used
for constructing a rhombic transmitting
antenna in Llw 2- to 18-mc range. A
rhombic antenng, constructed from this
kit gives high signal gain in one direction
and  substantially improves
cation at locations where

communi-
the doublet
1mnsmlllm” antenna does not provide
sufficient signal strength,
b. Receiving Antenna. Two doublet receiving
antennas, the same length as the transmitting
antenna, are used and are supported 40 feet in
height l)\' three Masts AB- -155A/U. At the
higher frequencies (4 to 18 me) where shorter
wire lengths are required, two masts are used to
support each doublet. The mast equipment for
the erection of two receiving antennas consists
of the necessary components for six 40-foot
masts (three masts to each rec elving n,nlvv(-,nnn.).
The equipment for each mast, (fig. 19) consists
essentially of eight tubular Mast, Sections MS-44
which can be fitted together easily, a mast I;n,s(-
rope guys, the necessary stakes to fasten 1]10’
guys to the ground, a hammer for driving the

8MAST SECTIONS
MS-44

CARRYING DEVICE
MX-387/GRA- 4

4 STAKES

HICKORY A’
L 8

M it - O —————————

4 GUYS
MX-382/GRA-4

HALYARD
MX-516/GRA~4

4 GUYS
MX-383/GRA-4
TM264A-20

Mast AB-155A/U, components.
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stakes, a halyard for raising the antenna, and a
arrying device for transporting the components.
A complete listing of the component parts of
Mast AB-155A/U is given in the appendix.

c. Whip Antennas. A whip antenna is used
for each monitoring radio receiver; one is located
in the receiving shelter and the other is in the
transmitting shelter. Kach whip antenna is
constructed of individual Mast Sections MS-
116-A, MS-117-A, and MS-118-A.

13. Differences in Models

The equipment in the operating and receiving
shelters is interchangeable in both models. The
main difference between Radio Sets AN/MRC-2C
and AN/MRC-2D is found in the components of
the transmitting shelter; these components are
listed in the following chart:

Radio Set AN/MRC-2C

Radio Set AN/MRC-2D

Shelter HO-17-A_________.___

Junction Box JB-70-A_______

Radio Receiver BC-312—(*)__

Frequency  Shift  Exciter
0-39B/TRA-T7.

Antenna Tuning Unit BC-
0939-B.

Amplifier AM-141A/MRC,
late model, Order No.
19624—Phila—50.

Rectifier RA-63-B__.__._____

Frequency Meter BC-221—(*) _

Rectifier Power Unit RA-
133—(%).

Chest CH-89-B_______.__.___

Chest CH-120-B______ ,.

Chest CH-109-A______ o

Shelter HO-17-B.

Junction Box JB-70-B.

Radio Receiver R-388/
URR.

Frequency Shift Exciter
0-39C/TRA-T7.

Not supplied.

Amplifier
MRC.

AM-141B/

Power Supply PP-886/G.
Not supplied.
Not supplied.

Not supplied.
Not supplied.
Not supplied.

CIFnI A
da:\”
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CHAPTER 2
INSTALLATION

14. General

The information contained in this chapter deals
with the instructions necessary for properly
mstalling  Radio Set AN/MRC-2—(*). This
section presents the siting requirements of the
radio set to obtain the best results during trans-
mission and reception of signals. Unerating,
unpacking, and checking equipment, connections
and interconnections in the three shelters, and
construction and installation of antennas are
also dealt with.

15. Siting

a. The three shelters that comprise Radio Set
AN/MRC-2-(*) are located within 10 miles of
cach other with normal wire facilities. The shelters
may either be mounted on 2)-ton cargo trucks
(fig. 20) or may be set directly on the around
(fig. 1). Sufficient wire is provided with each radio
set to provide for a separation of a J-mile between

Figure 20.
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shelters. If greater spacing is desired, additional
wire must be requisitioned.,

b. Sufficient clear level ground should be
available for the installation of {he transmitting
and receiving antennas.  Where possible, |)l:u~:
receiver antennas where an obstacle, such as i
hill or a building, is between the antenna and
enemy jammers.  Each doublet antenna will
1'0(;(1';1'(» a relatively level area approximately 200
I'v(tl‘ by 400 feet, the long dimension of lhi; areq
being at right angles to the direction of (rans.
mission and reception. The rhombic antenna, if
used, will require a relatively level area aApPProxi-
mately 400 feet by 800 feet, the long dimension
of this arca being in the direction of transmission
(fig. 38). The shelter should be located within
70 feet of the center mast of the transmitting
antenna. The areas selected for the two receivine

o
antennas should not be separated by more than

1,000 feet.
between the two antennas (fig. 21).

Locate the receiving shelter midway
Wheneyer

T™M 624-506

Radio Set AN/MRC-2(%), siting.
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Figure 21.

possible, the receiving antennas should be erected
ofl the ends rather than in the transmission path
of the transmitting antenna. The exact location
[or the erection of the antennas depends on tactical
considerations. For best operating results, select
a location away from power lines, tall trees, steel
bridges, underpasses, or other obstructions. Inter-
vening objects between the receiving antenna and
the distant transmitter should not be more than
10° above a horizontal plane as viewed from the
antenna.  Necessity for cover, however, will not
always permit the selection of the best location.

¢. The shelters may be removed from the ve-
hicles and operated on the ground. The equip-
ment in the receiving and operating shelters is
designed for casy removal if operation in a per-
manent-type building is desired. The operating
benches in the receiving and operating shelters
may be removed intact, complete with all wiring.
[t is only necessary to connect the bench to the
power source and to the wire lines when removed
from the shelter. To remove the operating
benches, remove the serews painted red that hold
the benehes to the shelter and slide the benches
forward from the wall. Removal of the equip-
ment from the transmitting shelter is also possible
but not considered practical because of the weight
of some of the components.

<« COAXIAL

~ CABLE

DIRECTION OF EFFECTIVE
TRANSMISSION OR RECEPTION
OF A DOUBLET ANTENNA OPERATING
ON FUNDAMENTAL FREQUENCY.

TM624-612

Orientation of receiving antennas

16. Uncrating, Unpacking, and Checking

Unpack the equipment carefully and mspect
it for possible damage during shipment. Check
all components against the packing list packed
with the equipment to determine whether quanti-
ties and types are correct. Each of the three
shelters is packed with 200 pounds of silica oel
for moistureproofing.

a. Transmitting Shelter. The proper procedure
for uncrating, unpacking, and checking the
transmitting shelter is as follows: 4

(1) Use nail pullers and pry bars to remove
the top of the crate containing Shelter
HO-17-(*). The top must be removed
first so that the sides are free for the
next step.

(2) Attach one end of a steel cable or strong
rope to the rear of the truck. Fasten
the hook to the other end of the cable
and catch this hook over the top edge
of the shelter crate. Use the truck to
pull the side from the crate.

(3) Repeat the procedure described in (2)
above to remove the other side and the
ends of the crate. (If a truck is not
available, use a nail puller and crowbar.)

(4) Carefully remove the vapor barrier bag
from the shelter.
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(5) Remove the four corner bolts to free
the shelter from the crate platform.

(6) Enter the shelter and carefully remove
the wooden props and bags of silica
gel.

(7) Remove the straps that hold the sep-
arately packaged items in position on
the floor of the shelter.

(8) Check the contents of each box against
the packing list.

(9) Open each chest and check its contents
against the chart on the chest.

(10) Remove all wrappings from Radio
Transmitter BC-610-1 and the power
amplifier.

(11) Unpack and check Antenna Tuning
Unit BC-939-B, which is strapped to
the seat chest. The antenna tuning
unit is supplied only with Radio Set
AN/MRC-2C.

(12) Unpack the mast bases, mast brackets,
and bumper clamps that are strapped
to the seat bench in Radio Set AN/MRC-
2C and in the operating bench in Radio
Set AN/MRC-2D.

b. Receiving Shelter. To unpack the receiving

shelter, follow the same procedure used for the
transmitting shelter in @ above.

| (1) Remove the chests strapped to the floor
of the shelter and unpack them.

(2) Open the chests and cabinets and remove

all the packing.
The receiving antenna mast and acces-
sories are strapped to the floor of the
receiving shelter. Unpack the antenna
equipment and if the antenna is not
going to be installed immediately, place
‘ the equipment in a separate vehicle.
¢. Operating Shelter. To unpack the operating
shelter, follow the same procedure as outlined in
@ above.

(1) Remove the transmitting antenna equip-
ment packed for export shipment in the
operating  shelter. This equipment
should be dropped off at the antenna
site or placed in a separate vehicle.

(2) Unstrap and remove the chests from the
floor of the shelter and unpack the tele-
typewriter equipment and control unit.

(3) Open the chests and cabinets and remove
all the packing.

d. Power Unit PE-95—-(*). Three Power Units
PE-95-(*) are supplied with each radio set and
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3)

are packed separately. Uncrate and unpack
Power Unit PE-95-(*) according to the instrucs
tions in TM 11-904.

e Batteries. Kxamine the storage batteries fov
Power Unit PE-95-(*) and those in Chest ((H~
109-A in the transmitting shelter. A card afs
!,n.(:lwd to each battery gives the manufacturer’y
1115(11"(1(',1‘&0113 for preparing the battery for service
Read the manufacturer’s instructions and f()/[()’l(;
them carefully. 'The information in (1) l]]]'()il"l\
(6) below appears on a manufacturer’s inslruct,i;l]
card.

Caution: Should electrolyte spill on skin oy
clothing, wash off immediately with cold water
Apply bicarbonate of soda or ammonia, if n\:'n‘ill
able, to the affected area.

e e P
(1) This battery is of the dry-charged type,

2) The electr ) v used is di
(2) v (jl(( !lpl_vl« 1,.0 be used is diluted sul.
phuric acid having a specific eravity of
1.256 at 80° F. Tt is packed in g qiupuv
rate container. In tropical climates, use
. . 4 T
electrolyte having a specific gravity of

1.2( oduced by mixing
] ‘)r)(?, produced l)‘.y mixing 10 party
1.256 electrolyte with 3 parts of water
Use distilled water, or water known to
be suitable for use in lead-acid storae
s storage

batteries.

Caution: Never add the water to the
acid. '
(3) Remove the vent caps. Remove ang

destroy the scotch tape that covers thy
vent holes. Fill each cell with the cop.
rect electrolyte to a level %-inch above
the tops of the separators. Replace thc’
vent caps and tighten them securely

Caution: Do not put cold elo(-,h'(;]yl,(.
in a warm battery, or warm (\l(-(-‘l‘;-ol‘yt{.
in a cold battery; severe damage \.vj”
result.

(4) When the battery is filled with 1.200
electrolyte for tropical use, stamp the
number 1 on top of the positive (*) lead
connector, for the information of anyone
servicing the battery in the future.

(5) Before placing the battery in service

. - o b
allow it to stand from 4 to 12 hours
after filling.

Note. In an emergency, the battery may be
placed in service 1 hour after filling with the
proper electrolyte. This practice is for emer-
gency use only.

(6) Wl.mn possible, give the battery a fresh-
ening charge at 6 amperes for 16 to 20



hours before placing it in service. It
will give satisfactory results without this
charge if the battery temperature is
above 50° F. When the battery tem-
perature is below 50° F., this freshening
charge must be given.

I. Transmitting Antenna. 'The transmitting an-
tenna is shipped packed in four canvas bags, each
containing antenna gear. The bags are located
in the operating shelter when packed for shipment.
Unpack the bags carefully; be sure that no small
parts are lost. If the antenna is not to be in-
stalled immediately, place it in a separate truck
along with the receiving antennas.

17. Installation of Radio Set AN/MRC-2(*)

If the radio set is to be used in a semifixed in-
stallation, the shelters are carried on a 2%-ton,
6 by 6, cargo truck. The following procedure is
used for setting up the radio set in this installation.

a. Transmitting Shelter.

(1) Remove the canvas cover, roof bows,
and side framing from the truck; drop
the tail gate.

(2) If a hoist is available, lift Shelter HO-
17-(*) by its four lifting straps and
place it on the truck body so that the
entrance door is towards the rvear. TIf
no hoist is available, provide some other
means of lifting the shelter onto the
body.

(3) Two oak skids (part of Skid Equipment
MX-157/U) are provided with each shel-
ter for sliding the shelter onto the truck.
Hook the skids to the back of the truck
platform and pull the shelter up the skids
by using a second truck connected to the
shelter with heavy ropes fed through the
front gate of the truck, one on ecach side
of the cab. TIf the second truck is not
available, the winch on the truck carry-
ing the shelter may be used by attaching
a pulley to a near-by tree and then
running the cable back through the front
gate of the truck body. Connect the
bumper bracket to the left rear bumper
and clamp Cord CO-335 to the bumper
bracket. Hook one Trailer K-52 con-
taining Power Unit PE-95-(*) to the
transmitter truck and connect Cord
CO-316 to the receptacle in the bumper
bracket.

(4) Attach the hold-on clamps (two on each

side of the shelter) to the truck body
sides to hold the shelter firmly in place.
If the cargo truck has a wooden platform,
bolt on the four clamp anchors.

(5) Mount Antenna Tuning Unit BC-939-B

on top of the transmitter. Secure it in
place with the four wing nuts. The an-
tenna tuning unit is supplied only with
Radio Set AN/MRC-2C.

(6) Mount Frequency Shift Exciter O-39B/

TRA-7 in position on the upper shelf
next to Chest CH-120-B on Radio Set
AN/MRC2C (fig. 5). In Radio Set
AN/MRC-2D, Frequency Shift Exciter
0-39C/TRA-7 is already mounted on
the operating bench next to Radio Re-
ceiver R—388/URR (fig. 6).

(7) The components located in Chest CH-

120-B of Radio Set AN/MRC-2C and
on the operating bench of Radio Set
AN/MRC-2D already are installed.

(8) Place two Batteries BA-30 in Telephone

EE-8-B.

(9) Bolt Mast Base Bracket MP-50-A with

Mast Base AB-15/GR to the shelter with
the hardware provided. Assemble Mast
Sections MS-116-A, MS-117-A, and
MS-118-A by screwing Mast Section
MS-116-A into Mast Section MS-117—
A.  Use two pairs of gas pliers to tighten
the joint. Screw Mast Seetion MS—-117—
A into Mast Section MS—118-A ; use two
pairs of gas pliers to tighten the joint.
Tape back joints with ¥-inch friction
tape. Screw Mast Section MS-118-A
into Mast Base AB-15/GR.

(10) In Radio Set AN/MRC-2C, bolt Mast

Base MP-47-A in place on the roof of
the shelter. If a whip or long-wire an-
tenna is to be used for transmission,
assemble Mast Sections MS-49, MS-50,
MS-51, MS-52, and MS-53. Use two
pairs of gas pliers to tighten each joint.
Tape the joint with %-inch friction tape.

Note. Any mast section with a lower number
is above that with a higher number. Carry the
assembled mast sections to the roof of the shelter
and serew Mast Section MS-53 into Mast Base
MP-47-A.

(11) Remove the cartons containing two

tubes type 833-A from Case ('Y-521/
MRC-2. Remove the tubes from the
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b.

the receiving shelter
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cartons and install them in Amplifier

AM-141(*)/MRC. Loosen the knurled

fasteners on the filament conneectors and

gently insert the tubes into the filament
connectors with the flat milled side of
the pin at the top. When the filament
caps are seated firmly, tighten the
knurled fasteners fingertight. Do not use
pliers or wrenches to make these tight.

Loosen the plate and grid connectors and

slide them into place over the correspond-

ing top cap. The grid connector, at-

tached to the neutralizing capacitor C'8

(9 (fig. 82) bracket, fastens to the
lower tube cap (erid). The other
nector fastens to the upper cap (plate).

Use the knurled fasteners to make the

orid and plate connectors fingertight.

Do not use pliers or a wrench to make

them tight.

Remove two tubes type 3B28 and two

tubes type 4B32 from Chest CH-88-C

and Case CY-521/MRC-2, respectively,

and install them in the amplifier (fig. 22).

(13) Remove two tubes type 3B28, two
tubes type 100TH, one tube type 250TH,
and two tubes type 807 from the operat-
ing bench and install them in Radio
Transmitter BC-610-1. The tubes for
the remaining components are shipped in-
stalled. Be sure that all vacuum tubes
are properly seated in the proper loca-
tions. Refer to the tubelocation diagrams
in the applicable manuals (par. 10).

(14) Be sure that all the components in the
transmitting shelter have the proper
value fuses inserted in the fuse holders
Excitation and filament fuses F1 and F2
(fie. 44) of the amplifier are S-ampere

CcOn-

fuses. For the proper fuse value of other
components, refer to the applicable
manuals.

Secure the heater to the shelter floor

with the wing nuts provided.

Receiving Shelter. Install the components of

as follows:

components in place on
Operating Table FN-23/MRC-2  (fig.
12). In some radio sets, these compo-
nents may be shipped already installed.

(2) Mount Mast Base Bracket MP-50-A

with Mast Base MP-65-A in place on

the outside shelter wall.

(15)

(1) Install the

BLOWER

B2

BLOWER
Bl

REAR

BIAS SUPPLY SECTION

ams RECT
VA

POWER SUPPLY SEGCTION

PLATEP% R RECT

NOTE:X

VI AND V2 ARE TYPE 833A,
V3 AND V4 ARE TYPE 3B28,

Figure 22,

V5 AND V6 ARE TYPE 4B32
TM624-541

Amplifier AM-141(%)/MRC, tube location.

(3) Assemble Mast Sections MS—116-A,
MS-117-A, and MS-118-A and screw:
the assembly into Mast Base MP-65-A
as described in @(9) above.

(4) Install the heater on the floor of the
shelter with the wing nuts provided. I
mobility is desired, place the shelter on
a 2%-ton, 6 by 6, cargo truck and attach
Power Unit PE-95-(*) as described in
a(1) through (4) above.
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(5) Check to see that vacuum tubes in all
components in the receiving shelter are
seated properly. Refer to the tube loca-
tion diagrams in the appropriate manuals
(par. 1b).

(6) Check to see that all the components in
the receiving shelter have the proper
value fuses in their fuse holders. Consult
the appropriate component manuals.

¢. Operating Shelter.  The components in the
operating shelter may be already installed when
the shelter is shipped. If they are not, proceed
as follows:

(1) Mount the teletypewriter equipment on
the operating table and install the con-
trol unit on the shelf (fig. 15).

(2) Remove Rectifier RA-87-A from the
carton and install it on the shelf under
the table.

(3) Remove the teletypewriter typing units
from Chest CH-62-B and install them
on the teletypewriter keyboard. Check
to see that the serial numbers on the
typing unit and the keyboard of each
unit are identical. To do this, follow the
instructions in TM 11-2234.

(4) Install the heater on the floor of the
shelter with the wing nuts provided.

(5) If mobility is desired, place the shelter

a. Transmitting Shelter Cords (figs. 27, 28).

on a 2)-ton, 6 by 6 cargo truck and
attach a trailer and Power Unit PE-
95—(*) as described in (1) through
(4) above.

(6) Check to see that vacuum tubes in all
components in the operating shelter are

seated properly.  Refer to the tube
location diagrams in the applicable
manuals.

(7) Check to see that all the components in
the operating shelter have the proper
value fuses inserted in fuse holders.
Consult the manuals of the control
unit, Rectifier RA-87-A, Perforator-
Transmitter TT-56/MGC, and the téle-
typewriter.

18. General Connections and Interconnection
Data
(figs. 23 through 35)

With the radio set unpacked and the compo-
nents mounted in the appropriate shelters, the
equipment is ready for cabling. If the equipment
has been cabled for operation before shipment,
check the condition of the cables and the tightness
of the cable connectors and plugs before operating
the equipment. The following charts list the
cords and their connections to the components
in the three shelters.

Re- 1 Connects
I{;;’)” Cord or cable quired Length ' £ S -
S No. | From i To
S oy T S BB RO A | ‘
1|8 Cord CD=764_ .- —_c- 1 | 14 ft 11 in__| Speech amplifier, TO BC-610 | Transmitter, SO 5 (fig. 23).
I socket,
2 | Cord CD-1019.___- i8I 1P S Speech amplifier, CARBON | Junection Box J-207/MRC-2,
MIC. 1. DISABLING (fig. 24).
3 | Cord CX-141/MRQ-2._. 1 | 2ft5in.___.| Speech amplifier, TO JB-70 | Junction Box JB-70-(*), TS~
socket. 200 (fig. 25, 26).
4. | Cord CO-335-_--—_ T8 LA E RN Junetion Box JB-70-(*), SO | Cord CD-652.
200.
5 | Cord CD-6562__-_- (L0 R e = Cord \ D=3 200 e o8 e S Cord CO-316.
67| Cord CO-316.__-- IR ER i tiRd s S Glor AN ETDH 652 N e Power Unit PE-95-(*) termi-
f nal board.
7 | Ac power cord. - 1 l s _| Junetion Box JB-70-(*), SO | Ac outlet in shelter wall.
207 (fig. 25, 26).
8 | Cord CX-142/MRQ-2.__ 1 | Junction Box JB-70-(*), SO | Rectifier = RA-63-E (AN/
203 (fig. 25, 26). MRC-2C) (fig. 25).
| Power Supply PP-886/G (AN/
MRC-2D) (fig. 26).
9 | Ac power cord._ . 1 I LRI A s i e e Junction Box JB-70-(*), SO
202.
10" (M Cord i @D-763_ -~ - =~ 1 | 18 ft_—~--__ Transmitter SO 6___-_____-._| Junction Box JB-70-(*);*S0
201 (fig. 23, 25, 26).
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a. Transmitting Shelter Cords (figs. 27, 28)—Continued.

b Ilfre;n Cord or cable qlz?if(;d Length Cmmea_s”_._.___ 5 Ty L A e
! e No
} J From To
| 4t
bl 11 | Ac power cord.____.__ i e e Junction Box JB-70-(*), SO | Radio Receiver R-388/URR
! 209. in Radio Set AN/MRC-2D
| only (fig. 28). Lamp I
i Chest CH-120-B in Radio
‘ Sett AN/MRC-2C only.
12 | Cord CX-2155/U (in Radio il 2 _| Receiver R-388/URR, RE- | Junction Box JB-70-B, S0
\ Sett AN/MRC-2D only). MOTE terminal strip. 205. ’
13 | Cord CX-2152/U (AN/ 2] Junction Box JB-70-B, TS | Loudspeaker LS-3, Telephoneé
MRC2D only). 200. EE-8-B, and Radio Re-
ceiver R-388/URR, AUDIO
terminal board (fig. 28).
14 | Cord CX-143/MRQ-2 e Junction Box JB-70-A, TS- | Loudspeaker LS-3, Telephone
(e VIR G20 only). 200. EE-8-B, and Radio Re-
ceiver BC-312-(*), SPEAK-
ER 2ND AUDIO (fig. 27).
15 | Cord CD-1251_ ... g Telephone EI-8-B, terminals | Junction Box J-207/MRC-2,
L1 and T1.2. EE-8 jack (fig. 24). ,
16 | Cord CG-389/U.-.-. 168t Frequency-shift exciter unit, | Transmitter tuning unit,
RF OUTPUT NORMAL XTAL socket (fig. 24).
(fig. 23). .
L@ RCord MBS 60 5EE=mae S S ~=----| Headset HS-30-U_._ Trequency-shift exciter un.lt,
PHONES 850 TEST (fig.
24).
18 | Cord CX-961/TRA-7 ) e Irequency-shift exciter unit, | Junection Box J-207/MRC-2,
(blue). SEND AND CONTROL. BLUE (fig. 24). :
19 | Cord CX-961/TRA~7 (red). L i Frequency-shift exciter unit, | Junction Box J-207/MRC-2,
LOCAL CW CONTROL. RED (fig. 24).
20 | Cord CX-962/TRA-7.____ et aitn e Frequency-shift exciter unit, | Ac outlet (fig. 24).
AC SUPPLY.
‘ 21 | Ac power cord._.. ... i Junction Box JB-70-(*), SO | Ac outlet.
207.
F 22 | Cord CG-390/U__ 112 | Frequency-shift exciter unit, | Receiver, SPEAKER (in Ra-
\ FREQUENCY METER dio Set AN/MR,C~2D only)-
IN. 1
Frequency Meter 13(3—2214*)‘
e in Radio Set AN/MRC-2C
q} ! only.
’ 23 | Cord CG-67/MRQ-2 (AN- U700 Receiver R-388/URR, AN- | Antenna mast base.
MRC-2D). TENNA.
: 24 | Cord CX-2141/U (AN- LTt Radio Receiver BC-312-(*), | Antenna mast base.
MRC-20). ALT. SIG. ANT.
25| Cord CD-201-A__________ 1 Aot Junction Box J-207/MRC-2, | Key J-37.
KEY. .
26 | Power Cable Assembly kg o Power Unit PE-95-(*)____. Power Cable Assembly CX-
CX-1165/U. 1166/U.
27 | Power Cable Assembly CX- 1| 100 ft..._._| Power Cable Assembly CX- | Power input feedthrough 1€~
1166/U. 1165/U. ceptacle.
28 | Ac power cord.—__-______ 15 Sk R (e L Rlope i R e e A oo Tl e Ul
29 | Cord CG-145A/MRC-1.__ 1 A0 e Amplifier AM-141(*)/MRC._| Doublet antenna (fig. 23). 3
301" Alc power cord- -~ c-~--_. 1 e B Blower. - - - ..| Amplifier AM-141(*)/MRGC,
BLOWER (fig. 23).
DN CordhCX=911/UE St 0 S8y L (B Amplifier  AM-141(*)/MRC, | Radio Transmitter BC-610-1,
TO BC-610 socket. TS-15 (fig. 23). ’
32 | Cord CG-656A/MRC-1____. T ke Ay _| Radio Transmitter BC-610-1, | Amplifier ~AM-141 (*)/M}(.C,
of output. EXCITATION INPUT.
33 | Cord CX-135/MRC-1_. {0 3 e e Amplifier AM-141(*)/MRC, | Power input feedthrough ¢
AC gocket. ceptacle.
34
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a. Transmitting Shelter Cords (figs. 27, 28)—Continued.

‘ ] Connects

| Re-
Item Cord or cable J qn'il('(‘(l Length P 7 T e e e
No. No. From | To
LR [RERIRT AR e oA SREwE Rt () IR 2 1) 3 S S B
e Mgl
34 | Ae power cord (AN/MRC- | e e o AT ruf}uuncy Meter BC-221- “ Ac outlet.
20! . () |
2C only) s | ;
35 | Cord CD-659 (AN/MRC-2C 1 o Junction Box JB-70-A._____| Chest CH-109-A, SO 600.
only). Y ; 3 :
36 | Cord CD-565 (AN/MRC- 1FS8 it ho(:k‘(!b SO 1 of Radio Re- | Junction Box JB-70-A, SO
2C only). ceiver BC-312—(*). ‘ 204.
37 | Pick-Up " Antenna AT- I L s | ]“n‘;l"(ﬂl(‘*)’ Meter BC-221- | Clip on wall near trangmitter.
137/MRQ-2 (AN/MRC- [ e 1
2C only). f 1 : . {
| Bach equipment_..__________| Bench bus ground terminal

38 | Individual braid straps ‘ : g
| \ | (figs. 27, 28).
) o : Bench bus ground terminal | Shelter or 1 gtre
3 eibraid | v 8 ground strap.
39 | Wire braic | (AN/MRC-2D) or Chest J
| CH~-120-B common ground ‘
{ (AN/MRC-20).
40 | No. 7 AWG braid cord | 18RO e Transmitting shelter ground } Ground Rod GP-26 in earth

[ terminal. close to shelter.

CORD CG-145A/MRC-|
TO TRANSMITTING ANTENNA

g

CORD CG-389/U

FROM FREQUENCY
e SHIFT EXCITER
RF_OUTPUT NORMAL

& TUNING UNIT

- 141 (®)/MRG
AMPLIFIER AM ( XTAL SOCKET

NN
(REAR) \\\
[Bc-610] MO
N N\
.
P I s
RADIO TRANSMITTER BC-610-1
| ‘wean— | | GORD CG-65A/MRG- 1
D f‘
S i /
s 506 505G
| |
b,
1515
e CORD CD-764
[ '{/
CORD CX~135/MRC-1 = e e e —
g ETSLTJ\T = TO SPEECH AMPLIFIER

115V AC 60CYCLE 5000 VA BC-614-1[TO BC-610

SINGLE PHASE
CORD CX-9l1/U

TO FEED THROUGH il
INSULATOR CORD CD-763 3.GREEN

TO JUNCTION BOX

JB-T0<%)(SO 201) TM624A-63

Fi 93, Connections to A mplifier A M- 141 (%)) MRC and Radio Transmitter BC-610-1.
frgure <o. Jonnecltron: i




o

=) JUNCTION BOX J-207/MRC-2 S ]
TO JUNCTION BOX DIABLING

J-199/MRC-2 =3 Q
\ l 'r ‘5

CORD CD-125!1
TO TELEPHONE
EE-8-8B

CORD CD-1019

TO SPEECH AMP

ICARBON MIC.I.i
CORD CD-201-A
TO KEY J-37

POWER CORD FOR
RECTIFIER POWER UNIT
RA-133 -(%) (NOTE 1)

CORD CX-961/TRA-T(RED)

CORD CX-S61/TRA-7(BLUE)
CORD CX-962/TRA-7

CORD CG-390/U TO
FREQUENCY METER

PHONES| JACK(NOTE 2 )

CORD CG-383/U
TO TRANSMITTER

FREQUENCY SHIFT EXCITER
0-39(%)/TRA-7

NOTE: TM 624A-13
I. THIS CABLE NOT USED WITH RADIO SET AN/MRC-2D

2.INRADIO SET AN/MRG-2D TO RADIO RECEIVER R-388/URR[SPEAKER|JACK.

Figure 24. Connections to frequency shift exciter unit.




LE

TO LOUDSPEAKER, TELEPHONE,
AND [SPEAKER 20 AUDIO]JACK

%?(?1043/MRO-2 R BACK ;
RN oo e
ffoJB-70] "OVSVSSO'S‘P“

/w 8 8 S0208
CORD CX-141/MRQ-2 LAMP IN CH 12l LAMP (ROOF)

50205
®

| _—1CORD €0-335

TO CORD
CD566
]

S TO SPARE TO BLO T0 PO
WER UNIT
PE-95-(%)

o S S O
< &3
N o n
es TO AC OUTLET
(o] = 7
TO LAMP S $020
POWER CORD ()
o a
=3l ® (W) POWER CORD
-
TO HEATER
@ S
CORD
)] CD-763
- |
TO RADIO TRANSMITTER
AUDIO BC3I2 BC-610-1{ S06
S0 210
(BOTTOM)
I /
POWER CORD o b
FRONT: CORD CD-659 TO RECTIFIER  CX-142/MRQ-2
TO AC OUTLET RA-63-E

CHEST CH-109-A
(S0 600) TO SOGKET SO | T™ 624A-12

OF RADIO REGEIVER
BC-312- (%)

Figure 25. Connections to Junction Box JB-70-A, AN/MRC-2C.




1a

8€

i
\

TO LOUDSPEAKER, TELEPHONE, AND
[AUDIO] TERMINAL STRIP (RECEIVER)

CORD CX-2152/U

TO SPEECH AMPL
SOCKET|TO JB-70

3

CORD CX-141/MRQ-2

CORD CX-2155/U

TO [REMOTE| TERMINAL
STRIP (RECEIVER)

TO CORD
CD 564

POWER CORD TO
RADIO RECEIVER

POWER INPUT
S0200

ool

% $0208
LAMP IN CHI2I LAMP (ROOF)
S TO SPARE  TO BLOWER

oa )

| __— CORD CO-335
TO POWER UNIT
PE-95-(%)

) HEATER
S202

POWER CORD

BATTERY C BC3i
S0206 @ TO HEATER
7] S
= CORD CD-763
2 =9 S TO BC-610-T
SOCKET
AUDIO BC3I2
S0 210 S
S0204 ,
7 /AP
r N
POWER cono/ s\\ POWER CORD ‘\ CORD CX-142/MRQ-2
FRONT TO POWER SUPPLY
PP-886/6G
O otheT TO AC OUTLET
(LIGHTS AND BLOWER) TM 624A-11

Figure 26.

Connections to Junction Box JB-70-B, AN/MRC-2D.




MAST SECTIONS
MS-1I6A TO MS-118A

-764
INCLUSIVE LB
- EE-8 WHITE —EE-8-TIP
EE-8 BLACK —EE-8-SLEEVE ROOF
CONTROL —YELLOW—PIN C BLUE MAST BASE
MAST BASE CONTROL —ORANGE—PIND BLUE MP-47-A
Aa-ns/sa\ \ LINE GREEN —PINA BLUE
N CD-1019 LINE BLUE —PINB BLUE
N
: = CX-21417U ConpIIT/ ==
-120- O DISABLING
/ ﬁ I" RS T e | eES T CHIROB - JUNCTION BOX ANTENNA
MAST BASE SPEECH AMPLIFIER LOUD J-207/MRC-2 TUNING
BRACKET BC-614-1 SPEAKER OEE:6 BC-939-B
MP-50-A | CARBON MIC. | Ls-3 KEYC?IE%E(R)ED
I TE3=0 ODYNAMIC = B8 I~ HEADSEJ
JUNCTION BOX —0] Q00 Mic.2 Too = Al 0 PICK-UP ANTENNA
J-199/MRC-2 6051 JB-70 —FREAENCY SHFT _ | AT-137/MRC-2
EE-8 CONTROL LINE l CXZ43/NRG-2 e EXGITER 0-39B/TRA-7
= PO OO0 O FREQ. METER SHIELD
l £ l0 S16. ANT UTPUT L CT ~ CHEST
= CX-141/M o 5o — . ANT. RF O S0 5
a2l B2 PP | RADIC RECEIVER O NORMAL N0 dd Ao || [cH-109-A
WD-1/TT Tk ';’ TPaom3 8w Bc-auz-oe)z . FD SHBNES D <& &ls ] O ([H (AUX
(e ND 8 —_ )
T hErTEne I & L!; S I woxS7 Ty s91 AUD @ O - og5NTROL'EY lhgw O |5 25| 3|[s| |EADsocker S {BATTERT)
WS8okEJqWanEQ98 QN ‘ ADJ5O TEST ol Qel 98| [oF Tu-47 2 S0 600
EOFWIUSTWWE 553 2 8 O T2 2P | To TU-54 s
l CoorE>nuocrETonoo J_ - ol o]l x| x||o <
LTI L L LA E T L TP = ? ? = Ol olS] oflef.| _Rrapio <
TS 200 BLUE | RED “HT° TRANSMITTER @
= l Q L BC-6I0-T TSIS | o
1=y 30200I23456789I0II1280 3[C 10
A4 JUNCTION BOX 2(O 1 | [ex-sn/u
O JB-70-A 30|71 YY) e e
l 50 208 5y 3 o =
o T £ =
g g0 Q@ 5O S e o METER 2 s06 O
80 80/ «©. W UENCY ©
e I 204 S0 207 203 202 20l °O 20 SHIELD Fﬂgg 221-(%) =
o OF O30 yOIEG) i OpHONES (NOTE 1)) 8 (] e
(0}
— wez
2 | = B i * —| Wi
& -390/U 2 Ej&] «
0 [ CD-565 €6-39 iy a6 2
o e e S | (S -l %
o D —1—l-l—— — — — cD-768 i
ml < = CD-650 EXCITATION 2 =
TR g npuT | oTosc-610 O Wz
g ¢ » - 94 BLOWERQ) | [} d
ID ) () B=E T 09
o < U = G AMPLIFIER »
@ 110 O i AM-141 A/MRC BLOWER v
o
6 FoopER MICROPHONE RECTIFIER 7 B Pt ’8 %
TS A-63- E
* ——GREEN ——AC e [ teno) SINGLE PHASE , ©
| ——RED —AC 2 =
——WHITE — GRD 3 HEATER R
—POWER INPUT ——BLACK —+I2V 4 N
FEEDTHROUGH TS 500 CG-145A/MRC-| S
RECEPTACLE o
G @:D CX-135/MRC-I \
7 AWG
\DED BRAID
ﬁ; ALL EQUIPMENT NOTED (—=) GROUNDED To BUS P4
£SSIXTSNNG  SIDE OF SHELTER GROUND ROD
GP-26 )
CX-1166/U ﬂ:l D CX-1165/U (MODIFIED
L Ty N et
o Ea BLUE ——AC ———
-652 4 GREEN — GRD —f c0-316
[D [,l 3 WHITE — +I2V
6 RED —— START —|
| BLACK— STOP — :
SHIELD —— SHIELD — NOTE:
PART OF FREQUENGY
O— (o) (o) O o METER SET SCR-211-(%).
AC AC ¥12v GrRo SHIELD BLACK RED
AC OUTPUT ]| DC oUTPUT | [REMOTE CONTROL
Ty
(IOEKW TYPE) TM624-C4-3
Figure 27. Radio Set AN/MRC-2C transmitting shelter, ording and wiring diagram. 358551 O - 55 ( Face p. 38 ) No. 1



MAST SECTIONS

w
e MS-116-A,MS~117-A &
22 MS-118-A cD-764
=2 EE-8 | ——EE-8-TIP
90‘) EE-8 2 —— EE-8-SLEEVE
=< CONTROL —— 3 ——PIN C BLUE
CONTROL —— 4 ——PIND BLUE
LINE 5 —— PINA BLUE
LINE 6 —— PINB BLUE
i CD-10IS (DISABLING CORD) +
E = CONDUIT — =
E O DISABLING
JUNCTION BOX
o RetD J-207/MRC-2
MAST BASE SPEECH AMPLIFIER L
BRACKET BC-614- 1 g SPEAKER OEE
P-80-A CARBON MIC. | 8 £S89
; : === 0 KEY 0 = ¢ O =ty
JUNCTION BOX -0 9 nm:uzlc o) 3 HEAD%!CE)TU
o J-199/MRC-2 To 8c-10lf™'® 210 yp.70 CX-2162/U HE-ats ~f ~ RF OUTPUT
S E || EE-8 CONTROL LINE CD-318-A I < FREQUENCY SHIFT ) B :
Q 1 EXCITER 0-39C/TRA-T ! s ,.E ;SHIELD
> 1 RADIO ' FREQ METER = =
w L RECEIVER RF OUTPUT wo Pzl 215l s i 505
x CX-141/MRQ-2 X 0 N
H | I l | Bl . §EI$E speaker R"388/URR, 8 7 | O NoRMAL GNp O | & = F 2 B B
TO OPERATING R A e iopuiew 6‘!‘;%01'% it bt movg:“oo S L5l a1l 4 2] | ErEdsocker 7
SHELTER Euk) w38 188 000 [000] (0] 2 OAD) 0N CoNTRE, CONTROL of H°] ©] | |rary Tu-sa g
Eagﬂidﬁiwuz_._n; ij al 12 & 2
COOX E>DNEEBOD w12 RADIO 0
—~ w BLUE RED Tg:ng:gTITER 2
= o - )
200 « CX-2155/U o
TS 15 s
1234567800z 90| z 3 ex-91l/u
"~ JUNCTION BOX % g 2|oH—]
JB-70-8 20O+ o = " ; 1
S0 200 ‘;‘ 0O ) :i
sQ 20 u.O—_|_ = D < O
© > w N S06
so so so 80 @ i HEATER ®
Dso(soqsozm 203 202 201 & = ' [;' "
= 0008 50 KEV 33T 5 Lo
. £ 2 RS
- c6-390Aa/y o ; )
ol (2 e — [T o
m % cD-763 E
i . EXCITATION oT0 BC-610 ) i
o « 3 o INPUT W
o u e POWER CORD BLOWER (O :D——-' i
5 2 POWER CORD O O = o— 5%
o ) o = AMPLIFIER BLOWER 2
o ‘Tf © 6 |  AM-1418/MRC o
U o | O+
S 115 VAC 60 CYCLE AC. =
é BLOWER MICROPHONE 5 o POWER g O | [ w
gl H GREEN —AC of i SUPELY L oo @ 5000 V.A. SINGLE PHASE|
a - RED AC 2 PP-886/5 2 Z
POWER %) ——————WHITE —— GRD Q| 3 2
< BLACK ——+12V 0| 4 ?
Ll CG-145A/MRC~I <
e
LE P
< \LANP LAMP LAMP
[0 Bl— e L '
T *7awG
ALL EQUIPMENT NOTED () GROUNDEP TO Bug BRAID
ZSSISITTINNTY, SIDE OF SHELTER HO-17—-B g
GP-26
{D [} (MODIFIED) 777
5 BLUE —— AC
Ez BLUE —— AC
CD-652 4 GREEN — GRD b
m D 3 WHITE —+I2V ezl
6 RED —— START ——
| BLACK ——STOP —f
SHIELD SHIELD —
o) RD_SHIE
AC___AC_ +I2V ¢ LD BLK. RED
AC OUTPUT] — [Remore CONTROL]
POWER UN',
PE-95- (X,
(oKW TrP TM 624A-50

Figure 28. Radio Set AN/MRC-2D transmitting shelter, cording qnd wiring diagram.

358551 O - 55 ( Face p, 38) No. 2



TO DOUBLET ANTENNA

M

CEILING CONDUIT 8 OUTLETS
Iy /

GBS : o
|
|

fas

LAMPS
LAMP THRU SHELTER mu—»@ﬁ
[oCHANNEL A o CHANNEL B |
P — LOUDSPEAKERS Ls-3
RADIO RECEIVER
B ReSgeTubn <" C6-557/U(75FT OR 500 FT)
40 CHANNEL B s AC POWER CORD
PHONES ™_AUDIO IF REMOTE ANT. @
(NOTES 2IN{| AC b OUTPUT32, (6]
<® [209] o [co9 o
600 G ? t__? BLOWER
CG-562/U i
DUAL DIVERSITY CX-1851/U
CONVERTER RADIO RECEIVER
CV-31 D /TRA-7 R-388/URR
e e BUDID st S KT A ETYPEWRITER | =
J 402 ; TEL
5 0000 Ac. &b OUTPUT 35, TT-4A/T6
@ s ) om (MONITOR)
» ! OPHONES i 131 l >____
it (NOTE 2)
© CX-1851/y I =
= PHONES KEYED C6-562/0 = i
<] TONES ¥ o
2 o = @ © 8
F 4102 9103 g 1044 101| | & L—~© D= TABLE CONDUIT & OUTLETS (NOTE I) G o) i %
°© 0 0o = = 00 |d— ) o &
o J7J8 o 132 CX-1201/U » i
§ T E : CX-1200/0 o =
S « 2
; 0
TION BOX oA o
9 CX-954/TRA-7 JURE @ N 3 >
- W ==
® CD-125( [36 oy - Q x
i J1e = R S B N WIRE
3 REp O | 3 WD-1/TT
—'BQ O vy o X
RED I E TELEPHONE o-E-to
ki EE-8-8 Ao ]
CX-953/TRA-7 BBL“E: i EER0=0 =g el
% e
o =
A 9 TIP —— ® -5 I AC OUTPUT
(NOTE 1)4 L B 10 SLEEVE ) -o-th o ~ UNIT
HEADSET c 3 CONTROL ————O == » POWER \
HS-30-y R . CONTROL T~ g Horeire
1 (10K
(NOTE 2) g é LINE 5 = (NOTE I)
f——{ gl
o EVE e e e
SLEEVE— 5 ——EE-g ®— CONDUITUNDER TaBLE (NOTE | )N 2 NO.7 AWG BRAID
ALLE A
QUIPMENT NOTE (£)GROUND TO BUS GROUND. ROD
GP-26
NOTE: HEATER (MODIFIED)
I"PART OF OPERATING TABLE FN-23 / MRC-2
% 2-HEADSET, HS-30-U, CONNECTS To[PHONES _ Kevep TONES] JACK OF
- i:?a‘:':.ﬁn:;: CONVERTER CV-31D / TRA~7 MAST sECTIONS_,
A IVER R-38 -116- -IT-A
. 8/URR[PHONES] AS REQUIRED, RADIO RECEIVER v\ :
B R-388 /URR )
o T [~ MAST BASE
AUDIO ANT. a MP-65-A
‘m 0X-2141/U
cx~1939/y ¢ [359) g N MAST BASE
600 6 A BRACKET MP~-50-A

TM624A-49

di 358551 O - 55 ( Face p. 38) No. 3
Figure 29. Receiving shelter, wiring and cording diagram,




b. Receiving Shelter Cords (fig. 29).

(e Ig?(;d Ll Connects
No. Cord or cable qNo. (£t q =z
1 | RI' Cable Assembly CG— o PRty < gl Dual diversity converter J102_| Channel B receiver, IF OUT-
562/U. PUT.
2 | RF Cable Assembly CG- 1AlrRas sl 3 Dual diversity converter J101_| Channel A receiver, IF OUT-
562/U. PUT.
3 | Blectrical Special Purpose ) 5 oy SR e Dual diversity converter J403_| Channel B receiver, REMOTE
Cable Assembly CX- ' terminal board.
1851/U.
4 | Flectrical Special Purpose L T Dual diversity converter J402_| Channel A receiver, REMOTE
Cable Agsembly CX-— ‘ terminal board.
1851/U. : ,
bl Cord X952/ TRA=7L 2220 T B e S Dual diversity converter J404_| Connection plate (converter)
’ jack J1, RED (fig. 30).
6 | Cord CX-953/TRA-7__..- 150 Bl )5 et S N Dual diversity converter J103-| Connection plate (converter)
jack J1, BLUE (fig. 30).
7 | Cord CX—954/TRA-7__ .- s B Gt 2l Dual diversity converter J104.| Ac outlet J7.
SUCord @D=1251 i Ay ol o e o Connection plate (CONVER- | Telephone EE-8-B, terminals
TER), EE-8 jack. L1 and L2 (fig. 30).
9 | Ac power cord- - -----—---- 2 e Receivers, channel A and | Ac outlet.
channel B.
10 | RF Cable Assembly OG- 2 | 75 or 500.--| Receivers channel A and | Doublet antennas.
557/U. channel B, ANTENNA.
11 | Blectrical Power Cable As- il S Receivers channel A and | Loudspeakers LS-3.
sembly CX-1939/U. channel B, AUDIO ter-
minal strip.
12 | Ac power cord. - ------= I Teletypewriters Soub a0 Ac outlet JO.
13 | Speeial Purpose Cable As- e Teletypewriter. .- . .| Jack panel J3, BLK (fig. 31).
sembly CX-1201/U. : ;
- 14 | Speecial Purpose Cable As- e lie ety pewn ter BRI NG 1 Jack panel J3, RED (fig. 31).
sembly CX~1200/U.
L hornal (G i o e ISR i G RIRAL Lt T2 C 8 BER Jack panel J3, KEY.,
161 A% powericords oin st i s e SRR TS AT Blowertiee iy 3|\ Idal g Ac outlet.
17 | Ac power Cord. - - ---—-—- Llmmmmmmonaes HicatoTHitis SRt 3 i Ac outlet.
18 | Blectrical Power Cable As- T I C i Receiver (spare), AUDIO | Loudspeaker LS—3.
sembly CX-1939/U. terminal strip.
19 | Flectrical lead CX—2141/U_ L Receiver (spare), ANTENNA | Antenna Mast Base MP-65-A
(fig. 29).
20 | Al power cord--_ - -------- Lo Receiver (spare) ... ___._ Ac outlet. /
21 | Power Cable . Assembly 1| 12 or 50_.._| Power input feedthrough re- | Commercial ac source or Power
CX-1165/U. ceptacle. Unit PE-95-(*).
29 | Cord CD-605 w/headset. -- GAERUEY Cis By Headset HS-30-U___________ PHONES KEYED TONE
jack or PHONES jack of
Radio Receiver R—388/URR.
93 | Braid Straps. e e---ammsnoofmmmmsafcm e n o Individual equipments________ Ground bus of Operating Table
FN-23/MRC-2.
Sl s nat i el B e e LI G S Operating table ground bus_-_| Shelter ground terminal.
25 | No. 7 AWG braid cord- - N IRV e el Shelter ground terminal Ground Rod GP-26 in earth

close to shelter.

39




CORD CX-954/TRA-T
TO CONVERTER
JACK J104

CORD CX-952/TRA-7

TO CONVERTER
IACK 0408 TR

CHANNEL A

RECEIVER POWER

CORD
CORD CX-953/TRA-T i
TO CONVERTER
JACK J103
TELEPHONE
EE-8-B CHANNEL B
RECEIVER POWER
CORD
‘ K
=
EE-8
c
CORD CD- 1251 0 @
(RED)  p
R
z
\ w : &
(BLUE)

TM624A-20

Figure 30.  Converter plale connections lo dual diversity converter and telephone.
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——CABINET
CY-1214/U

TELETYPEWRITER
TT-4A/TG

> RADIO REGEIVERS
R-388/URR

GROUND POWER CORD

CX-1200/U
CX-1201/7U

/N

KEY

TM 624A-6

Figure 31.  Monttoring leletypewriter connections in receiving shelter.
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f'r(’
I
¢. Operating Shelter Cords (fig. 32).
' e P
‘ Re- ‘ Connects i >
Item Cord or cable quired Length “on - e -
No. ‘ No. l from ‘ To
| o
1 | Cord CD-307 (black) \ 2 L : Connection box \ Junction — Box J-204/MRG,
% ‘ ‘ ‘ BLACK jack (when used). !
2 | Cord CD-307 (red) \ 2 [ Connection box______ ‘ Junction Box J-204/MRC;
| l “ RED jack (when used). ‘
3 | D¢ power cord 1 it Connection box, polarized ‘ Rectifier RA-87-A, 115 V. DC.
i _ \ plug. i
4 | Ac power cord ‘ 1 Connection box, nonpolar- | Ac outlet J23.
[ ized plug. 1
5 | Ac power cord 1 | | Connection box | Transmitter-distributor.
6 | Ac power cord. \ 1 | Connection box ! Typing reperforator. 0l
7 " Cord CD-307 (gray) 1 ‘; Transmitter-distributor ‘ Junetion Box . 2()-1/I\IH‘( "1‘:’
| ’ 1 |  GRAY jack of SEND EXL
i \ \ (fig. 34). W
8 ] Cord CD-307 (red) ‘ | ‘ 'l'_\'])ill;.',‘ reperforator Connection box, circuit 2 (fig. ~.>'|)'
9 | Cord CD-307 (black) 1| Typing reperforator. | Connection box, circuit 2 (fig. “”\
10 | Cord CX-958/TRA-7 ; 1| 6ft Control ~ Unit  C-292B/ | Left jack panel J12, GREE:
| ‘ | TRA-T7, J102. \ socket (fig. 34).
11 | Cord CX-959/TRA-7. ‘ 1R 6 Control  Unit  C-292B/ | Ac outlet J26.
| ‘ TRA-7, J107. \ :
12 | Cord CX-956/TRA-7 [ 1 i 6 ft Clontrol Unit C-292B/ | Right jack panel J15, ¥ 1L LOW
| | TRA-7, J103. socket (fig. 34). 2
13 | Cord CX-957/TRA-7 s Rl Control ~ Unit  C-292B/ | Right jack panel J15, BLACE
‘ ; } TRA-7, J101. | socket (fig. 34). ;
14 | Special  Purpose  Cable | 1 Left teletypewriter | Teletypewriter jack panel J 18,
Assembly CX-1200/U. ‘ ‘ RED jack of SEND TTY. ‘
| 15 | Speeial  Purpose  Cable | 1 s Left teletypewriter_ Teletypewriter jack panel J I,h’
| Assembly CX-1201/U. | , | BLACK jack of SEND TTY.
16 | Ac power cord e 2 | Iach teletypewriter Ac outlet J27. {
17 | Special ~ Purpose  Cable | L | | Right teletypewriter ‘ Teletypewriter jack panel J18
| Assembly CX-1200/U. \ \ RED jack of REC. TTY.
I8 | Specidl  Purpose  Cable 1 ‘ Right teletypewriter Teletypewriter jack panel ']].h'
Assembly CX-1201/U. ; ‘ BLACK jack of REC. T Y.
19 | Ae power cord [ il ol \ Blower | | Ae outlet.
20 | Power Cable Assembly | 1 | 50 ft. } Power input feedthrough | Commercial ac source or Powe!
| CX-1165/U. ‘ 1 \ receptacle. | Unit PE-95-(%.
\ 21 | Ac power cord . | | Rectifier RA-87-A, non- | Ac outlet J24.
It | | polarized plug. \
22 | Ae power cord 1 1| Heater - | Ac wall outlet. o
23 | Cord 1 2 | ither Telephone BEX-8-B__ | EI-8 jack on right or left Jac®
| : panels (fig. 34).
; PR e )
I " | Note. The left-hand EE-8 jack I “'lvll‘l;.
[ | to the transmitting shelter and the XLI%'nc
[ [ | | | hand BE-8 jack is wired to the receiV! h
‘i ‘v \ ‘\ shelter, With the EE-8's toggle ""“‘l”n.
| | | in the COMBIN ED position, the 1‘1'11'I’>“""“‘
‘ ! ‘ ‘ lines of the transmitting and receiving she :
‘ ‘ \ b T T el vother, With the
| [ | [ [ ers are connected together. W e
| 1 | | I 18-85 toggle switeh in the INDIV I”'”' %
i E | ‘ position the telephone line from the XI‘.][II;1‘
| ‘ “ | mitting shelter is connected to one of o
| 1 | B1E-8-B telephones, and the lvl"l'“.“lll
" 1 } ‘ line from the receiving shelter is ‘mnnm L i
‘ ‘ [ to the other Telephone BE-8-B in the oI
| | ‘ erating shelter,
24 | | Post 1 ikiion] Podt 2 of I TO" EXTERNAL

| TELEGRAPH EQUIPMEN

Strap wire : 1 ‘ 3 in
! | v ~
| | ] (fig. 15).
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LAMPS

CEILING CONDUIT & OUTLETS, PART OF SHELTER HO-|7~(%
(¢) &l
LAMPS

TO JUNCTION BOX J-204/MRC-2 BLOWER
‘ LINE 2
‘ A PERFORATOR-TRANSMITTER e ][]
\ LINE I 2 BLACK TT- 56 /MGC B
L D BLAEg@Pz& @ 0 plip SONNELTION
| o=r—y o
| iy RN SECRORO TELETYPEWRITER TELETYPEWRITER
| CONTROL UNIT TT-4A/T6 TIraacre
(RECE|
| [ C-2928B /TRA-7 R i
§ / /1 [ CX-1201/U
é TRANSMITTER|| TYPING ex-1201 0
DISTRIBUTOR ||[REPERFORATOR J102 J103 J107 4 101 CX-IZOO/U/ CX=1200/y
@) O (@)
> x —
< o
o = < al] < LA j‘ O CX-957/TRA-7
J 23%@ J 25 oo CX-959/TRA-7 4 £X:906/TRA-T 27
TABLE CONDUIT 8 OUTLETS =1 % 5 J
[e e} g CXE) —@BG e
EE-8 T TIP L CONDUIT U(’:'%%R T)A L]
EE- j12F SLEEVE E El
CONTROL 13— --0+ W--—11
CONTROL f lgL—-— g A ——‘i : '-LlNE —0‘5
LINE N a2y B — 2l LINE 051
"L CONDUIT UNDER ¢ —13tCoNTRoL. ol i |
E I = TABLE (NOTE 1) p— 4lCONTROL- 0«8 -~1
“NOTE | & TIP— 5—EE-8 O -~
= w
: % SLEEVEI6—EE-g -Oell ~ -]
2 —7— e
(NOTE 1) 2 (NOTE ) £
, LINE | LINE 2 & ] | D
)
J 12
= sC)END ;::NCTIDN aofﬁi%KT(;Y ;CONT-OL 2T : '|'-5~~'-r~ H !l ED
- = i | I _EE-8 T = i
: WIRE WD-1/TT __RED} 204 /uRc-z?__E_D_ lqld TR ss-s:: ETYE(PLow'E VoW S
N F SEND EXT. REC. EXT GREEN |GREEN 4 Q=L g ARl &
j GRAY _ RED RED RED RED COMBINED_ CONTROL 1} IT=Z=U] gy ack _ot Euw
: O--0-r0--0 G0 4 EEESE_IHE Pluwr Ly i
a2 BLACK i@ INDIVIDUAL, P 00T
AL = 11BLACK =
w L L e @ Wz
= TIP ——— 17— TP . O e
s o SLEEVE—— 18 j——— SLEEVE zbzk
g TIP —— 19— Tip ||| Ol—wu’ﬁmﬁ
b SLEEVE ——20—— SLEEVE B — | o Ny
i = TIP ——2 I }—ou__A o~ ;n.
u IPB SLEEVE422—_p _| P w3
2 SLEEVE—|23}— p JeleieT
= TIP ~———t 8 — 3 e b (=]
SLEEVE— 9 p—u— 2
] & e 1§ B (NOTE 1) _L
X (i SLEEVE ——25—— SLEEVE —— S 3
TIP ——q26}— TIP
SLEEVE——127'hSLEEVET-—~~:—
i \["-CONDUIT UNDER TABLE (NOTE ) WALL OUTLET
il = -‘—""-@ [c]
¢ RECTIFIER b 4-CONDUCTOR CORD HEATER i
o RA-87-A
115V, DC
] TELEPHONE
\fl".‘ D
d}ﬂ\
1
v
s
|
v/ :
(2 NOTES. -
Il PART OF OPERATING TABLE FN-22/MRC,  2.BRACKETED NUMERALS EG:422"ARE WIRE MARKERS. WIRES
MARKED —11}-, 29+ 8 -5+ARE COMMON ;WIRE MARKEDI2}F,
N
|

Figure 32,

Operating shelter, wiring and cording diagram.

REAR OF SHELTER

TO RECEIVING SHELTER

|

CX-11657U

WIRE
WD-I/TT

AC OUTPUT

POWER UNIT
PE-95-(%)
(I0KW TYPE)

# 2 AWG BRAID

GROUND ROD
GP-26 (MODIFIED)

_28+8-6FARE COMMON.

TM624A-51

358551 O - 55 ( Facep. 42)
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c. Operating Shelter Cords (fig.

32)—Continued.

Re-
I,&‘g" Cord or cable quill'u(l Length
gl No.
2O IS UT AP EVITC S SR R S S 8|S S inm s
260N Ground straps: - ol Gifi[ s
A Cablesin frist s al Lo el Wit 1 S AR
28 | No. 7 AWG braid_______ 18 (S0
29 | Cord CC—682. ..ol (LG im o
S08[ECordiE C=63a s errmar s MRS sty 2ol
BN MEoTdRE A ARSI g LD S e il

» Cording arrangements for various combinations of teletypewriter operation

POWER CORD

TELETYPEWRITER
TT-4A/TG

(SEND)

Connects

From

Rogtifdi e Bl e et

J

Operating Table FN-22/
MRC-2.

Operating table ground ter- |
minal.

Shelter grounding L(:t'minzll_,1

SEND TTY RED jack of |
Junction Box  J-204/ ’
MRC-2. ‘

SEND TTY BLACK jack_ .|

REC. TTY RED jack.- .,__’

el

To

Post 4 of same junction strip
(fig. 15).

Nearest mounting bolt of each
equipment on table.

Shelter ground strap (fig. 32).

Ground Rod GP-26 in earth.
SEND EXT. RED jack (fig.
35).

SEND EXT. BLACK jack (fig.
35). A
REC. EXT RED Jack_ (fig.-35).

POWER CORD

are described in paragraphs 69 through 71.

e

CX-1201U

Iigure 33.

TELETYPEWRITER

TT-4A/TG

(RECEIVE)

Et

CX-1200/U @ )
SEND TTY REC. TTY

BLACK RED BLACK RED

OEG) O ©

@ @

JACK PANEL

TM624A-23

Operating shelter, connections to the teletypewriters.
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BLACK

CONNECTION ‘
BOX || “
(=4 =1 o
i o “LocAL oPERATIONL 060 AMPS}
Z

DN

\

RED

CONTROL UNIT
C-2928 /TRAT

AC
CORD CX-959/TRA-7

=

TO TYPING
REPERFORATOR

SEND TTY REC TTY
BLACK RED BLACKRED
=
SEND EXT. REGEXT (SAKEN)
GRAY BLK REDRED  RED RED }
o0 o

\

GRAY

TRANSMITTER =
DISTRIBUTOR

”w

k
JUNCTION BOX
J-204/MRC-2

CORD CX-958/TRA-7

/ v
/ CORD CX-957/TRA-7
o

GROUND STRAP

A
1

Iigure 84.
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Junction Box J-:

204/ M RC-2 and connections to lable in operating shelter.

CONTROL
@ UNIT O s % s
N
T
@ p
e
EE-8 EE-R
(GREEN) (YELLOW)
v
COMBINED N
-8 |
EE-B'S T
INDIVIDUAL (BLACK)
5 ol lo @ TM624A-350



JUNCTION BOX
J-204/ FQ:‘C-Z

=

£ =\

= =
,Eﬁ&é

SEND TTY REC.TTY

BLACK RED BLACK RED

TO Q\
TRANSMITTER-
DISTRIBUTOR

CORD CC-66 CORD CC-66

T™M 624-510

. 2 . . " ] SO0
Figure 85, Normal palching arrangement on Junction Box JB-207] MR(C-2.



Doublet Transmitting

19. Construction of
Antenna

a. Four 50-foot Antenna Supports AB—SSB/CR
and the necessary wire, insg]at,ors, conncct.n.rg,
artd coaxial feed line are p1'0v1dcd, ‘to c()nst'rrucb Q
doublet transmitting antenna. ll.u'ee, :1,1}L0n.nln
supports are used for the mll,omu},‘ with ﬂ‘w ()Ul.t‘l‘
support maintained as a spare. I'he antenna ;v;u;
is made up of sections that can .l)(‘ connectec l))rv
jumpers, allowing preselection of various ‘1(\11;{(&.15
for operating on different fl'C(]}ll‘IICI()S (fig. 36).
Before erecting the antenna, first compute the
lengths desired for the various antenna sections.

h. The transmitting antenna 1s 2 half-wave
doublet designed to operate at the fundamental
of the transmitted frequency, or on any .od(l
harmonic of the fundamental. Flgurc 37 is a
graph of frequency plotted ng"u‘mstl antenna
length for the fundamental, third, Ilf.t;h, nfn(l
seventh  harmonics. Normally, Radio  Set
AN/MRC-2(*) operates with lrl_m mltcn.na 111‘
its fundamental wave length. Tf operation of
the antenna at any of its harmonics is desired,
first consider the effective change in the radiation

fundamental length with regard to frequency will
the radiation pattern be broadside.

¢. Refer to figure 36 and select the proper
antenna lengths for operating frequencies to be
used when transmitting.

Frample: Assume that operation is desired on
frequencies of 2,500, 2,650, 2,900, and 3,900 kilo-~
cycles (ke). The graph (fig. 37), shows that these
frequencies require antenna lengths of 187, 177,
161, and 120 feet, respectively.

d. The shortest length antenna must be con-
structed first. In the example above, the shortest
antenna is the 120-foot, 3,900-ke antenna.

e. Determine the length of a quarter-wave
antenna for the shortest half-wave to be used.
In this example, a be

12 !
Attach one end of the antenna wire

quarter-wave would

0_:6() feet.

7,
to the coaxial cable terminating block. Attach
the other end of the antenna wire to a transmit~
ting antenna insulator; be sure that the distance
from the center of the terminating block to the
end fastened to the insulator is exactly 60 feet
(fig. 36). Construct the other half of the half~

pattern. Only when the antenna is used at its wave antenna in a similar fashion; use the remain-~
2,500 KC ~
A 2,650 KG N
(i i 2'900KC N
e RN,
le— 60" i 60" "
te— 80.5" T 80.5'—+ :
88.5' ! 8.5 \
o35t : 93.5 —

INSULATOR
IN-86

e e s

DETAILS SHOWING JUMPER
IN SHORTED POSITION

Figure 36.
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JUMPERS IN
SHORTED POSITION

ANTENNA
WIRE,

INSULATED COAXIAL-CABLE
TERMINATING BLOCK

DETAIL OF CENTER OF ANTENNA AT CENTER MAST
TL56057S

Construction of transmilling antenna.



ing terminal on the terminating block as a start-
ing point.

1. Select the next shortest length of antenna
desired, in this case the 161-foot, 2,900-kc antenna.
Attach a piece of antenna wire to the unused end
of the insulator of the 3,900-kc antenna already

constructed. Allow enough free wire for a jumper
connection. Follow the procedure already out-

lined to arrive at the proper length for a quarter-

v

; 161 :
wave for 2,900 ke: ‘;*ZSO.S feet. Run out

enough wire to bring the total length of one side
of the antenna to 80.5 feet as measured from the
center of the terminating block to the end of the

antenna; include in this measurement the length
of the insulators. The other side of the antenna
is made up in the same manner.

¢g. Each additional lower-frequency antenna is
constructed by adding more wire to the antenna
already formed. Bach antenna length is calcu-
lated from the center of the terminating block to
the end of the antenna being constructed.

h. After the various lengths have been deter-
mined and constructed, connect the correct
jumpers in place (fig. 36). Iach antenna selected
will operate on the fundamental and approxi-
mately at odd harmonics of the frequency to which
it is cut. In the example given above, the an-

i

\

\ \ 7TH HARMONIC

|
el
J\r

L. 492X 6.95
F (MC)

w

w

o |

2

‘4-’ \ 5TH HARMONIC
@ 10 L 492X 4.95
= \ FMC)
&

(&}

z

w

=]

o

w

'd \

e

\ 3D HARMONIC

6 N
L~ 392X 295

F(MC)

4 \\\
po

e FUNDAMENTAL

L. 492X95

F(MC)

20 40 60 80 100 20 140 160 180 200 220
OVER-ALL LENGTH IN FEET
TM 264-15

Figure 87. Frequency versus antenna length chart.
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tenna will be the correct length for the following

frequencies:

Third harmonic
(ke) (approx-
imate)

Fifth harmonic (kc)
Fundamental (ke) (approximate)

5 7, 800 | 13, 300.
o )98 A S g 250 | 14, 300.
: ?0 il binoutis 9,000 | 15, 200. ‘
21 ‘;82 VVVVVVVVVVVVVV e e 12, 100 Above 18, 000.
i \".olﬂ Refer to figure 37 t0 .aleulate harmonics versus

length of antenna wire.

90. Construction of Rhombic Transmitting An-
tenna

(fig 38) '

a. Genmeral. Antenna Kit A/IX~852/)"I.I{(.‘—2 is

a part of Radio Sett AN/MR( 0 (Rt consists

of the necessary parts (o construct a rhombic

antenna and an open-wire trans-

transmitting ()

mission line for use on frequencies between 2
and 18 me. Rhombic antennas are used to pro-
vide a high signal gain in one direction and to
improve communication ab locations \.)\’]l(‘l'(" a
doublet antenna does not provide sufficient sig-
nal strength. This antenna requires four 50-foot
Antenna Supports AB-38B/CR which are usually
packed in the operating shelter.

b. Components. Antenna Kit MX-852/MRC-2
consists of several items including an antenna
terminating resistor kit.

(1) The antenna kit (except the antenna
terminating resistor kit) consists of the
following items:

Deseription Quantity

4-ounce bottle of gasket compound._ .| 1.
Feedthrough insulators_ - - .- ———oo--| 2.
Transmission line spreader insulators | 100.
((i” X 9:{’//).
Soldering terminals_ .- -~ _ _____. RSV Y 8
Copperweld wire, #16 AWG solid (for | 3,000 feet.
antenna and transmission line). ...
Wire, #18 AWG solid (for mechanical
connection of spreader insulators to the
transmission line).
WATBIWE128. - e (el e

200 feet.

20 feet.
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e A, ) :
(2) The antenna terminating resistor kit
consists of the following items:

Quantity

Deseription |

Fuse clip..__. 15 | 24.

Plastic panel for mounting the resistors (127 | 1.
x 1207 x 344"0).

Il eonntal savblig, - 00 oL - 12,

Machine serews, 10-32 x 14" long 12.

Fixed, noninduective resistor, 250 ohms, 86 | 12.
watts. ‘

Terminals______ ‘

FpR Y ol {Eh]i2]
Wire, #10 AWG bare copper. " 2 feet.
Lock washers for No. 10 screws. . 12.

Note. Additional items necessary for the erection of the
rhombic antenna are supplied with the doublet antenna.

¢. Design Data. Design data for several anten-
nas, any of which can be constructed from Antenna
Kit MX-852/MR(C-2, are shown in figure 38.
These antennas operate in the range of 2 to 18
me at frequencies appropriate to the sky-wave
transmission conditions for the transmission dis-
tance and the time of day involved in a particular
application.  The rhombic antenna is best for
transmitting signals over long distances when the
maximum working frequency is 10 me or higher,
For information on radio wave [)1'()pn;,rnlion‘:m(]
the choice of operating frequencies, refer to TM
11-499, Radio Propagation, and the TB 11-499-
series of Basic Radio Propagation Predictions.

d. Antenna Orientation. After determining the
location of the antenna, orient the antenna to
the direction of desired transmission. The bearing
()i" an antenna or its horizontal direction of trans-
mission is given in degrees measured clockwise
from true north. A line bearing true north and
south must therefore be established before the
antenna can be oriented properly. When using a
compass to determine the north-south line, be
sure to add or subtract the magnetic declination
to determine the true north. Determine the
bearing of the antenna with an accuracy of +5°
of arc. Refer to TM 11-476, Radio Direction
Fnding, TM 11-499, and the TB 11-499-series
to determine the great circle distance bearings
and locations of transmitter control points.

"



SIDE MAST

REAR MAST

2-WIRE TRANSMISSION
LINE TO TRANSMITTER

ISOMETRIC VIEW

SIDE |MAST

MAJOR AXIS BEARING

SIDE MAST

L 2 70°

A
3000+ MILES

q @ 50
20 I’ 70
E B

2000-3000 MILES

g 0

5 L 70°
2> c
1500-2000 MILES

]
3oo' l';‘”s75°
1000-1500 MILES

8650
E
600-1000 MILES

MINOR| AXIS

200-400 MILES

SIDE MAST
X =
PLAN VIEW
TYPE RANGE (MILES) L (FT) g (°) H (FT) w (FT) X (FT) Y (FT)
A 3000+ 410 70 50 286 386 388
B 2000 - 3000 380 70 50 266 358 360
c 1500 - 2000 335 70 50 236 316 318
D 1000 = 1500 300 675 50 236 278 280
E 600 - 1000 275 65 50 238 250 252
F 400 - 600 245 625 50 232 218 220
G 200 - 400 225 60 50 231 196 198
LEGEND

L~ LENGTH OF SIDE.
@- TILT ANGLE,

H- AVERAGE HEIGHT OF ANTENNA
ABOVE AVERAGE GROUND
LEVEL, 3

W = POLE SPACING - MINOR AXIS.
X = POLE SPACING -REAR END POLE
DIVISION OF MAJOR AXIS.
Y -~ POLE SPACING- FRONT END POLE
DIVISION OF MAJOR AXIS. TM624CI-4

Bigure 38.  Rhombic antenna design data.

e. Locating Antenna Masts.  To construct a
rhombic antenna, drive stakes into the ground at
the point where the masts will be erected. Deter-
mine. the location of the front and rear masts of
the antenna by measuring with the standard
steel tape along the major axis (bearing line of

the antenna) (fig. 38). To determine the locations
of the side masts, locate a stake on the major axis
at the midpoint of the antenna. Lay off per-
pendiculars on each side of the bearing line from
this midpoint. Measure the distance to the side
masts on the minor axis of the antenna. Figure 38
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oives mast-to-mast lengths (X plus Y) and mast-
2tv,o-mn,st widths (W). (Note that Y 1% always 2
feet longer than X to allow room 10_1' the ter-
minating resistor panel shown in figure 39.)
Determine the mast locations with an accuracy
of +1 foot.
f. Layout of Antenna. ‘ 7
. (1) Starting at the rear mugl (fl_g'. 38), meas-
ure along the major axis of the antenna
a distance equal to twice the side length
(L) of the antenna plus 1 foot. Drive a
stake to mark this distance. Lay out
two lengths of No. 16 A WG wire between
the rear mast and this stake. One wire
should pass on the left side and the
other on the right side of this stake.
Clut the wires at the stake.

(2) Place a single transmitting antenna
insulator on one wire. Slide the insulator
down the antenna wire to a point
between the side masts. Similarly, slide
another transmitting insulator on the
other wire.

(3) Fasten one insulator to each end of both
the antenna wires by sliding 6 inches of
the antenna wire through one end of the
insulator, bringing it around and warp-
ping the free end of the wire around the
antenna four or five times (fig. 39). Cut
off the excess wire.

(4) Repeat the procedure as indicated in
(3) above at the other end of the trans-
mitting antenna wire.

g. Assembly and Installation of Resistor Board
(fig. 39).

(1) Attach the 20 fuse clips to the plastic
terminal board; use the 10-32 x %’/ long
machine screws, hexagonal nuts, and
washers.

(2) Mount the 12 noninductive resistors in
the fuse clips and wire them series-
parallel.

(3) Cut two lengths of Wire W-128 and con-
nect each parallel bank of resistors on
the resistor terminal board to the two
legs of the antenna wire. Make a good
sound mechanical connection. Then
make a good electrical connection by
soldering the joints.

(4) Mechanically support the resistor termi-
nal board by threading a piece of Rope
RP-5 through the two holes at the top

50

end of the board and tie each end to the
antenna wire next to the insulator (fig.
39).

21. Construction of Transmission Line
(fig. 39)

The transmission line is constructed of two No.
16 AWG copper wires spaced apart by the steatite
spreader insulators, as follows:

a. Cut two pieces of No. 16 AWG wire long
enough to reach from the top of the rear mast to
the transmitting shelter. Stretch the two wires
parallel to each other and approximately 6 inches
apart.

b. Attach spreaders to the two wires of the
transmission line at 5-foot intervals. Place the
spreader so that the wires of the transmission line
fit into the notches at each end of the spreader.
Secure the spreader to each wire of the transmis-
sion line by inserting a 6-inch piece of No. 18
AWG wire through the hole near the end of the
spreader and twist the ends of the wire tightly
around the antenna wire. Figure 39 shows de-
tails of the transmission line construction.

¢. Splice one end of the transmission line to the
end of the antenna attached to the rear mast and
solder the connections. If the transmission line
cannot be kept short, provide some means of
support so that a height of approximately 7 feet
above the ground can be maintained.

922. Erection of Transmitting Antennas

a. Half-wave Doublet. Erect the three antenna
masts as deseribed in TM 11-2620A, which 18
packed with them. Erect the two end masts ap-
proximately 20 to 30 feet farther apart than the
maximum antenna length desired. Erect the cen-
ter mast midway between the two end masts, but
offset it 3 feet from the line between the two end
masts so that the center of the doublet antenna
will clear the center mast (fig. 40). Orient the
masthead caps so that the pulley on each end
mast will be directed toward the center of the
antenna, and the pulley on the offset center mast
will be directed toward the transmitting shelter.
Lead-in coaxial Cord CG-145A/MRC-1 is 100
feet long.  The center mast should be located not
more than 70 feet from the transmitting shelter.
Be sure the antenna wires are connected and
secured to the terminating block before hoisting
the antenna, then hoist the antenna wires up the
end masts and the coaxial terminating block up
the center mast.



% SIDE MAST
REAR MAST \ DETAIL.

DETAIL

FRONT MAST
E

TAIL

OUTSIDE
WALL

&
= ke
=

TRANSMISSION LINE

TERMINATING
8y SPREADER DETAIL RESISTORS
3/8°X 4" ROD 250 OHMS
86 WATTS

LEAD WASHER

TERMINATING

ISTOR
FEEDTHROUGH REPSASEE
INSULATOR
TM 624-5I5
Figure 39.  Rhombic antenna construction details.
TO TRANSMITTING
SHELTER
o~
PR 95
45° 3
OFFSET CENTER e
MAST 3 FEET 452 —f
Figure 40. Top view of transmitting antenna.

b. Rhombic. Erection of the mast supports is wrap it around the wire five or six times.
d(’SCl'il)(\d in ,l‘l\l |1“2(32()A I}(‘/[.()l'(“ ].'iLiSiI\g 1‘])(‘ S(‘CUI‘(‘.IY Li(} t,‘hc 9 fl'('c (\nds Of t,he 2 “ril-(\s
10ur| 111:1;11“5111)1)(>1'Ls for a rhombic antenna, pro- to the halyard at the rear mast support.
ceed as follows:

(2) Repeat the procedure above for the other

(1) Feed one end of a piece of No. 16 AWG
copper wire through the hole in the end
of the two transmitting antenna insula-
tors attached to the antenna wire and mast supports.

9 ends of the antenna wire at the front
mast and the two insulators on the 2 side
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halvard rope at d. F()HO\.V 'l‘h(' same procedure for the other half
: A rt to the hole in  of the receiving antenna.

the front mast SUPP(L » panel. After ¢. Feed the free ends of coaxial transmission

the bottom of the "("Sbltf)l 1.10 o s tied to  REF Cable Assembly CG-557/U through the holes

the antenna is raised, t HSU )I)(,l-t,r to pre- in receiving Shelter HO-17-(*) ])r(.)\'i(lv(l and

the bottom of the mﬂ%{ Sﬁ‘lolm' swinging  check to see that they are connected to the

vent the resistor pane ] ANTENNA jacks on the channel A and channel

(3) Tie the free end of the

free. B receivers. *
3 .+ Receiving An-
93. Installation of Diversity 94. Erection of Receiving Antenna Mast AB-
tennas

oo for dual diversity : 155A /U
a. The receiving antennas OF[\(\L wpart: /Lhe (fig. 42)
reception are spaced up to 1’008%( (])(3 ([)ri(\,nt(zd S0 After the position for the diversity receiving
broad side of (-a‘(;h.m\l,(.“lnm‘ fmtl;o roceived signal — antenna has been determined and the antenna
ghat it is in the du‘(‘(:t’l()'ﬂ i 1l"vl;ﬂﬂs are identical — made up, lay out the positions for the mast bases
(fig. 21). 'vl‘.l“"l“'o recelving & m a straight line. Streteh the antenna wire out
in C‘"_‘S“”wm(f“' _ tennas uses two Reel along the ground. The positions of the.coaxial
b. E"“fh g the t'W(: ?_4 (fig. 41). Deter- cable terminating block and the two Reel As-
Assemblies 1}[1—]_22/(1_11 37) 1‘11:mltmmn length  semblies RI-122/GRA-4 determine the points at
mine from .thc chm:L»(hf;- .(, to be used. Unreel  which the three Mast Bases AB-154/U are
o tl,llf ‘f:gﬁidofll(e(]lltﬁg‘2)} t‘,lllis length from each  located. If the location is soft or sandy ground,
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onnect U 26 € ‘ , : g
1 7 ial terminating block and lock the an- down firmly. Drive the stake end of Mast Base
e coax , g o : ey firoyar [ . \ BT { ;
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; and into the ground.
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HALYARD MX 56/GRA-4 REEL RL-122/GRA-4

COAXIAL CABLE
TERMINATING BLOCK

CONNECTOR
N /BURNDY TYPE KS-15
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=

ANTENNA WIRE

§
4

TERMINAL LUG ASSY

TERMINAL ASSY REEL RL—-122/GRA-4

ANTENNA CENTER DETAIL
AT CENTER MAST TM 624A-317

Figure 41.  Construction of receiving antenna.
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a. Assembling the Mast Sections.

(1)

Lay the eight mast sections out in a line
with the female end of the section toward
the mast base. Slide the end of the first
section into the mast base. Slide the
end of the second section into the first
section and place a Guy Plate MX-
378/U over the third section. Add two
more sections and then another guy
plate; then add three more mast sections
and a third guy plate over the last
section,

Remove four Stakes GP-101/U and four
Guy Fasteners MX-379/U from the car-
rving device. Slip a guy fastener over
cach stake before it is driven into the
ground. Drive one stake (called the
back stake) as close as possible to the
junction of the fifth and sixth mast sec-
tions (approximately 25 feet from the
base). Using a guy rope, measure the
distance between the back stake and the
mast base. Using this measurement,
position the other three stakes. Set
them at a 90° angle on a horizontal plane
with respect to the adjoining stake; use
the mast base as the central point. If
the ground is soft or sandy, use the
wooden stakes provided instead of the
aluminum stakes and omit the guy
fasteners. In this case, the guys should
be looped over the stakes.

Guys MX-381/GRA-4, MX-382/GRA-
4, and MX-383/GRA—4 are color-coded
at one end. The top guys (50 feet long)
are red, the center guys (40 feet long)
are white, and the lowest guys (31 feet
long) are blue. Fasten the four red guys
to Guy Plate MX-378/U, the four white
cuys to the center guy plate, and the
four blue guys to the bottom guy plate
by snapping the fastener at the end of
each guy into one of the four holes which
are spaced 90° apart on the guy plate
(fig. 42). Next, carry the free ends of
the three back guys to a side stake to
determine their correct length. Fasten
these guys to the back stake by means
of Guy Fastener MX-379/U. Connect
both sets of side guys to their respective
side stakes and remove slack by adjust-

ing slide Fasteners KT-9. Do not make
them too tight because the mast may
bend. Tie the three front guys together
and stretch them along the last toward
the front stake.

(4) Remove Halyard MX-516/GRA-4 from
the carrying device and fasten it by
means of the snap fastener to the unused
hole in the top guy plate. Slip the hal-
yard robe through the pulley and tie the
free end of the robe to the mast to pre-
vent the rope from running out of the
pulley during the erection of the mast
(fig. 42).

(5) Assemble the additional masts by repeat-
ing the operations in (1) through (4)
above.

(6) If a center mast is used, fasten the center
coaxial cable connector to the halyard.

(7) Fasten the halyard at each end of the
antenna to Reel Assembly RIL-122
GRA-4.

b. Raising the Center Mast.

(1) Two men are required to raise the masts.
One man takes a position near Mast
Base AB-154/U and holds the front
guys and the halyard. The other man
takes a position near the top end of the
mast.

(2) The man holding the guys pulls steadily
on them, keeping slightly more tension
on the top guy in such a manner that the
mast bows slightly while being raised.
Simultaneously, the man at the other
end of the mast raises the end up and
walks toward Mast Base AB-154/U,
raising the mast as he walks.

(3) The man who walked the mast up then
assists the other man to adjust the
front guys.

(4) The rest of the guys are given final
adjustment so that the mast is perfectly
vertical (fig. 43). If one guy is taken
up, the opposite one must be loosened
slightly so that the mast will not bow.

¢. Raising the Knd Masts. Raise the two end
masts; repeat the procedure described in b above.
Pull the antenna into position by means of the
halyards. Tie the halyards to the mast to prevent
the weight of the antenna wire from pulling the
halyard back through the halyard pulley.

53

|




147

JUNCTION SANDE

SIDE STAKE GP-101/U
GUY FASTENER MX-379/U
SLIDE FASTENERS FT-9
U SECTION

\ MAST SECTIONS ‘\ 3
I Ms-44
EACH 5FT LONG

25-0" I

MAST BASE !
FRONT STAKE GP-101/U AB-154/U

MU = e A T R o JUNCTION 3 AND 4
b
SECTION
HALYARD BACK STAKE |
MX-516/GRA-4 GP-101/U i
~— 250" —-—»I

GUY MX-383/GRA~4 (50FT)(RED)

/ SLIDE FASTENERS FT-9 GUY MX-3 MX-38I/GRA-4 (40 FT) (WHITE)

GUY MX-382/GRA-4 (31 FT)(BLUE)

SIDE STAKE GP-101/U WITH NOTE -
GUY FASTENER MX-379/U MAST IS SHOWN EXTENOED TO 35 FEET. ONE MAST
SECTION MS-44 MUST BE ADDED TO TOP OF MAST,
BEFORE ADDING LAST GUY PLATE MX-378/U,FOR
EXTENSION TO 40 FEET.

Figure 42. Assembly of Antenna Mast AB—155A/U.

SLIDE FASTENERS

GUY PLATES
MX-378/U

GUY FASTENER MX-379/U

FT-9

TM624-229



! DETAIL OF ASSEMBLY AT
TOP OF CENTER MASTS

‘ DETAIL OF ASSEMBLY AT
| TOP OF END MASTS

ANTENNA WIRE

DETAIL OF REEL
RL-122/GRA-4

Vem

CENTER MAST
OFFSET 3FEET

RF CABLE ASSEMBLY
CG-557/U (500 FEET)
TM 624A-25

Figure 43.  Receiving antenna, erection compleled.

25. Interconnections Between Shelters
(figs. 28, 29, and 32)

Three pairs of field Wire W-110-B, or equal,
interconnect. the operating and the transmitting
shelters.  Another three pairs of field Wire W-
110-B, or equal, interconnect the operating and
the receiving shelters. One pair of wires is used
for telephone communication between shelters
by means of Telephone EI-8-B; this pair is
terminated at the EE-8 binding posts on the
shelter junction boxes. The second pair of wires
provides for control between shelters; this pair
is terminated at the CON'TROL binding posts on
the shelter junction boxes. The third pair of
wires is used to carry teletypewriter signals
between shelters; this pair terminates at the LINE
binding posts of the shelter junction boxes.

a. Aerial and Ground Lines. In general, pole-
line construction is preferable to laying the wire
on the ground. Trouble is less likely to oceur and
is easier to find in aerial lines. Short circuits to
ground are far less frequent. With insulated
pairs, especially field wire pairs, ground-laid lines
are reliable for only a short period of time.

b. Weather Conditions. 'The operation ranges
of field wires are considerably shorter in wet
weather. Moisture seeps into and around the
wires and causes corrosion on splices resulting
in poor connections. Weatherproof wires and
rubber-covered cables will give satisfactory results
so long as all splices and cable connections are
well taped to keep moisture from entering and
causing corrosion and leakage.

¢. Jungle Lines. An exception to the practice
of pole-line construction occurs in lines passing
through jungle areas. Aerial construction fails
to afford its usual amount of insulation from the
ground because of the impossibility of keeping
the lines clear of damp vines and trees. An
objectionably high noise level is caused by
branches and leaves or trees and vines continually
swinging against the overhead wire.

d. Alternate Control Lines. 1t is good practice
to lay an additional set of control lines over a
different physical route than that followed by
the original lines. If one of the regular lines
becomes inoperative, an alternate set of lines is
available, and communication will not be inter-
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rupted. Alternate control lines often are run at
the same time as the original lines. The original
moperative line is disconnected, and the ends of
the alternate line brought into the same terminal
strip as the original line and made available
for use.

e. Connections at Shelters (figs. 28, 29, and 32).
Make the following connections between shelters;
use field Wire W=110-B or equivalent:

From— \ To—

Operating shelter junction | Transmitting shelter junc-

box Kl labeled TO tion box J-199/MRC-2
TRANSMITTIN G labeled TO OPERATING
SHELTER. SHELTER.
EE-8 LINE CON- EE-8 LINE CON -
TROL. TROL.
Operating shelter junction | Receiving shelter junction
box 12 labeled TO RI- box labeled TO OPER-

CEIVING SHELTER.
E-8 LINE CON -
TROL.

ATING SHELTER.
| EE-8 LINE CON-
1 TROL.
|

(1) Recewing shelter. Access to the EE-S8,
LINE, and CONTROL binding post ter-
minals on the junction box labeled TO
OPERATING SHELTER is obtained
by removing the section of the top of the
operating table nearest the rear doors.
A wing nut beneath the top section holds
the beneh top in place. The three pairs
of field wire are brought to the junction
box terminals through the hole provided
in the rear of Shelter HO-17—(*). This
hole is located just ahead of the wire
reels.

(2) Transmitting — shelter. Access to  the
EE-8, LINE, and CONTROL binding
post terminals on the junction box
marked TO OPERATING SHELTER
is obtained by routing the three pairs of
field wire through the hole on the rear
shelter wall, directly ahead of the wire
reels, and running them across the rear
shelter floor to the junction box.

(3) Operating shelter. The EE-8, LINE, and
CONTROL binding post terminals on
the junction box are accessible casily
since the junction box is located on the
roadside wall above the operating table.
The EE-8, LINE, and CONTROIL bind

posts on the junction box marked TO
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TRANSMITTING SHELTER = are
available at the left side top of the
operating bench through a hole provided
at the front of the shelter. The three
pairs of field wire from the transmitting
shelter are brought through the hole in
the front end of the shelter, and the
three pairs of field wire from the receiv-
ing shelter are brought through the hole
in the rear of the shelter, just ahead of
the wire reels.

26. ldentifying Wire Pairs

Over short distances, wire pairs are identifiod
readily. Over long runs, some simple electrical
means must be used to identify the BE-8, LINE,
and CONTROL pairs. Before cutting the wires,
be sure to provide suflicient slack after laying.
After the wire pairs have been brought into the
shelters, work from the operating shelter to {he
receiving shelter and then from the operatine
shelter to the transmitting shelter. e

a. Operating Shelter to Receiving Shelter.

(1) Strip about 1 inch of insulation from {},e
ends of the wire pairs. Separate ogely
lead to avoid short-circuiting.

(2) At the operating shelter, connect opa
lead from ecach of the three pairg to
terminal L1 and the other lead from each
of the three pairs to terminal T2 ot
Telephone EE-8-B. '

(3) At the receiving shelter, connect oy
lead of any wire pair to terminal [,] an
the other lead to terminal 1.2 of g,
phone EE-8-B.

(4) Ring through and establish telephy,,,
contact.

(5) At the operating shelter, remove one loadq
at a time from terminal L1 of Telephop,
EE-8-B until the removal of g leaq
interrupts the telephone contact. Tie a

knot at this lead and remove the othey
lead of this pair from terminal 1.2 of

Telephone EE-8-B. Connect this pair

of leads to the LINE binding posts.

(6) At the receiving shelter, remove the twe
leads from terminals L1 and 12 of
Telephone EE-8-B and connect them
to the LINE binding posts. Conneet
the two leads from one of the remaining
two pairs of wires to terminals T.1 and
[.2 of Telephone EE-8-B.



If necessary, connect one lead from each
of the remaining pairs of wires in the
operating shelter to terminal 1.1 and
connect the other leads from each of the
remaining pairs to terminal 1.2 of Tel-
ephone EE-8-B.

Ring through and establish telephone
contact.

At the operating shelter, remove one
wire at a time from terminal L1 of
Telephone EE-8-B while maintaining
telephone contact. One of the two
leads will interrupt the telephone con-
tact. Tie two knots at the lead which
interrupts the telephone contact and
connect this lead and the other lead of
this pair to the two CONTROIL binding

posts.

(10) At the receiving shelter, remove the

two leads from terminals 1.1 and L2 of
Telephone EE-8-B and connect them
to the two CONTROIL binding posts.

Connect the remaining pair of wires to
the two EE-8 binding posts.

(11) At the operating shelter, connect the
remaining pair of wires to the two EE-8
binding posts.

b. Operating Shelter to  Transmitting Shelter.
Identify the wire pairs between the operating
shelter and the transmitting shelter by following
the procedures outlined in a(1) through (11)
above except that the transmitting shelter is
substituted for the receiving shelter.

27. Mounting Canopy CY-53/U

Remove Canopy CY-53/U stowed in each of
the three shelters. These are mounted above the
rear door of each of the three shelters. Unroll
the canopies, and at cach shelter fasten one side
to the roof board provided with fasteners for* this
purpose. The metal tubes sewed into the canvas,
when positioned properly, provide a canopy above
the door.
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CHAPTER 3
OPERATION

Section |.
28. Full Duplex

The simultaneous reception and transmission
of radioteletype signals is called full duplex.
This type of operation requires that the frequen-
cies of reception and transmission be different by
at least 400 ke and that one frequency is not a
harmonic of the other. One of the teletypewriters
is used for reception and is called the receive
teletypewriter. The other is used for transmis-
sion and is called the send teletypewriter. Either
one can be used as a send or receive teletype-
writer. The transmitter-distributor can be sub-
stituted for the send teletypewriter, and the
typing reperforator can be used instead of the
send teletypewriter or the receive teletypewriter.

29. Half Duplex

The reception and transmission of radio-
teletype signals in one direction at a time is called
half duplex. As in full duplex, the frequency
separation is 400 ke. In this type of operation,
the same teletypewriter is used for transmission
and reception. The perforator transmitter can
be substituted for the teletypewriter.

30. One-Way Reversible

One-way reversible operation is similar to half
duplex. Radioteletype signals are transmitted
and received, in one direction at a time, but only
one frequency is used. In this type of operation,
the transmitter is disabled during reception and
the receivers are disabled during transmission.
The mark-hold level feature of the dual diversity
converters in both the local and distant stations
must be used to keep the teletypewriters from
running open.

Section Il.

34. General

Haphazard operation or improper settings of
the controls can cause damage to electronic equip-
ment. For this reason, it is important to know
the function of every control. The controls and
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MODES OF OPERATION

31. Dual Diversity Reception

To minimize the effects of selective fading in
one location, two antennas and two receivers are
used. These antennas are spaced approximately
3 wave lengths, or a maximum of 1,000 feet, apart.
The output of each receiver is applied to two
separate input circuits in the dual diversity con-
verter. In some locations, it is possible to use
one or the other receiver alone.

32. Transmission Other Than Radioteletype

The following modes of operation are available
to the operator when radioteletype communica-
tion is not practical or cannot be achieved:

a. Cw transmission from the transmitting
shelter.

b. Emergency cw transmission from the trans-
mitting shelter.

¢. Cw transmission from the receiving shelter.

d. Emergency frequency-shift transmission from
the receiving shelter.

¢. Voice operation.

33. Radioteletype Relay Operation

If the distance between two stations is too great
to provide satisfactory teletypewriter operation,
Radio Set AN/MRC-2(*) can be located between
the two stations and act as a relay. Under these
conditions, the received teletypewriter signals are
retransmitted to the other station without oper-
ating the teletypewriter equipment in the oper-
ating shelter of the relay station. However, the
monitoring teletypewriter in the receiving shelter
will print page copy of the received message.

CONTROLS AND INSTRUMENTS

mstruments of the following equipments are dis-
cussed in their respective manuals (par. 15):
Frequency Meter BC-221—(*)
Frequency Shift Exciter O-39(*)/TRA-7
Dual Diversity Converter CV-31D/TRA-7



Control Unit C-292B/TRA-7

Radio Transmitter BC-610-I and Antenna
Tuning Unit BC-939-B

Radio Receiver BC-312—(*)

Radio Receiver R-388/URR

Power Unit PE-95—(*)

Rectifier RA-87—-A

Rectifier RA-63-1£

Teletypewriter TT—4A/TG

Control Function

GRID TUNING confrol_| Tunes the grid circuit of the
amplifier to the frequency
of the transmitter.
GRID CURREN Tmeter.| Indicates the grid current of
tubes V1 and V2.

PLATE TUNING con- | Tunes the plate tank circuit.

Speech Amplifier BC-614—1
35. Amplifier AM-141(*)/MRC Controls

(fig. 44)

The following table lists the controls of the
amplifier and indicates their functions:

Control
CIRCUIT BREAKER
ON-OFF switeh.

Filament indicator lamp .

PLATE POWER switch_

PLATE POWER indi-
cator lamp.

NORMAL-TUNE UP
switeh.

OVERLOAD RESET
gwitch.

FILAMENT IN-
CREASE control.

FILAMENT VOLT-
AGE meter.

EXCITATION IN-
CREASE control.

Funetion

ON-OFF switch for entire
amplifier.

In the ON position, an ab-
normally high current breaks
the circuit to the amplifier.

Glows green when power is
applied and CIRCUIT
BREAKER switch is in
the ON position.

In the up position, plate power
is applied to the power amp-
plifier tubes.

Glows red when PLATE
POWER switeh applies ac
to the plate power trans-
former.

In the NORMAL position,
maximum power is supplied
to rectifier tubes V5 and V6.

In the TUNE UP position,
reduced power is supplied
to tubes V5 and V6. This
position is used during the
tuning procedures.

Permits resetting of the over-
load relay after an abnor-
mally high plate current
cuts off the plate power.

Varies the voltage supplied to
the filaments of all tubes.

Indicates the voltage supplied
to the filament of tubes V1
and V2.

Varies the plate voltage supplied
to the pa stage in the trans-
mitter. The grid excitation
voltage supplied to tubes
V1 and V2 in the amplifier
is thereby varied.

trol.
PLATE CURRENT | Indicates the current in the
meter. tuned plate circuit of tubes

NEUT. SWITCH (lo-
cated inside the plate
coil compartment).

BANDSSWITCHS "~ = &

|

V1 and V2.

In the ON position, removes
power from the high-pressure
blower and the plate trans-
former for tubes V5 and
V6. This position is used
when neutralizing the pa
stage.

In the OFF position, power is
reconnected to the high-
pressure blower and the
plate transformer for V35
and V6.

Selects the tuning range of the
amplifier. Position 1 is used
when tuning the mid-fre-
quency range of the pa.
Position 2 is used when
tuning the high-frequency
range and position 3 when
tuning the low-frequency
range.

(fig. 45)

36. Junction Box JB-70—(*) Controls

The following chart lists the front panel controis
of the junction box and indicates their functions:

Control ‘

[

BATTERY
switch.

SOURCE

RECEIVER DIS- |
ABLING switches. "

Function

In the PE-95 position, con-
nects -+12-volts de from
Power Unit PE-95-(*) to
the - 12-volt circuits.

In the AUX. position, con-

nects the battery in Chest
CH-109-A and Rectifier
RA-63-E (AN/MRC-2C) or
Power Supply PP-886/G
(AN/MRC-2D) to the+12-
volt de circuits.
In Radio Set AN/MRC-2C:
a. The BC-312 switch in
the ON position connects
12 volts de to disable the
antenna circuit of the
BC-312—-(*) receiver.
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Figure 44, Amplifier AM=141(*) /M RC, front panel controls.
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C[D @ !— RECEIVER DISABLING —]
ON

REMOTE
BC-3I2 CONTROL EE-8 BC-342
NORMAL
OFF ToBc-3i2

ToBC-342 OFF

@

qD PE—SS@DAUX. L\, \
L ©

TELEPHONE TELEPHONE TRANS
TELEGRAPH TELEGRAPH ON
o®
REMOTE TRANS
TELEPHONE OFF
%) =17
REC. TO
EE-8
BATTERY
SOURCE KEY HEADSETS

N
C.W. SIDETONE
OFF \Y db

TO BC-3I2 TO BC-342
GIRCUIT
BREAKER
PUSH TO
RESET
RECEIVER
HEADSETS KEY OUTPUT

NORMALO@TRANSPOSED
@ o :lt 4

Figure /5.

TM 624 A-27

Junction Box JB-70—(*) controls.



Control

i e

RECEIVER DIS-
ABLING switches.—
Continued

Transmitter switeh_ - -~

REMOTE CONTROL
EE-8 switch.

Funetion

Control

Function

In Radio Set AN/MRC-2C—
Continued
b. The BC-342 switch in

the ON position grounds
the audio output circuit
of the BC-312-(*%) re-
ceiver.

In Radio Set AN/MRC-2D:
a. The BC-342 switch in

the ON position connects
12 volts de to disable the
antenna circuit of Radio
Receiver R-388/URR in
the transmitting shelter
and grounds the audio
output cireuit.

b. The BC-312 switch is

not used.

Note. These disabling actions are
effective only while the transmitter is on
the air. Leave the disabling switches
ON at all times.

In the TRANS. ON position,
the transmitter may be
keyed or modulated from
either the operating or trans-
mitting shelter or from a
remote location. In the
TRANS. OFF position, key-
ing of the transmitter may
occur only when  the
TRANSMITTER switeh
of the control unit in the
operating shelter is set to

the ON position, or the
TEST key is set in the

MARK or SPACE position
on the exciter unit. In the
REC. TO EE-8 position
(with the REMOTE CON-
TROL EE-8 switch in a
position other than NOR-
MAL), the operator at the
remote location ecan hear
the signals being received
in the shelter.

In the TELEGRAPH posi-
tions:
The transmitter can be

keyed from the far end
of a telephone line con-
nected to the REMOTE
TELEPHONE terminals
(transmitter switch set to
TRANS. ON).

The af output is connected
from the receiver to the
telephone line (transmit-
ter switch set to REC.
TO EE-8).

REMOTE CONTROL
EE-8 switch—Con.

START-STOP switch._ -

CIRCUIT
switeh.

BREAKER

C. W. SIDETONE
switch.

\
RECEIVER OUTPUT |

switeh.

K Ysgackar s = S

r
l
|
|

HEADSETS jacks (four) ]

|
1

In the TELEPHONE

tions:

The operator at the remote
station can voice-modu-
late the fransmitter by
speaking into Telephone
BEE-8-B at the remote
station (transmitter switch
set to TRANS. ON).

The af output of the receiver
is connected to the tel-
ephone line (transmitter
switch set to REC. TO
EE-8).

In the NORMAL position all
remote -connections are dis-
connected.

In the START position, closes
the relay in Power Unit
PE-95-(*) to start the en-
gine.

In the STOP position, stops
the engine.

Protects circuits of transmit-
ting shelter from effects of
overload.

In the TO BC-312 position
conneets the sidetone signui
developed in the speech am-
plifier to the two left-hang
HEADSETS jacks.

In the TO BC-342 position
connects the sidetone Sighui
developed in the speech an,.
plifier to the two righl—hand
HEADSETS jacks.

In the NORMAL position, t},q
receiver output is heard ip
Loudspeaker LS-3 and iy,
the right-hand HEADSETY
jacks.

In the TRANSPOSED POsi-
tion, the receiver outpu, is
heard only in the left-hanq
HEADSETS jacks.

Provides a connection
telegraph key. Closing the
telegraph key insortcd in
either jack, when the trans-
mitter switech is in the
TRANS. ON position, oper-
ates the transmitter for ew
operation.

Provide a connection for hear-
ing the receiver output or
the sidetone signal from the
speech amplifier in accord-
ance with switch settings de-
scribed above.

posi-

for a




37. Petforator-Transmitter TT-56/MGC Controls

a. Connection Box Controls (fig. 46). The fol-
lowing chart lists the controls and indicates their
functions:

Control Function

Power selector switech____| Allows operation of the motors
on various sources of power.
Local circuit 1 and loeal | Provides connections whereby
circuit 2 jacks. perforated and printed tape
may be prepared by use of
the local cireuits, This tape
may be used for transmission
at the same time by using
the transmitter-distributor
on a single line. The cur-
rent, in each circuit is ap-
proximately 60 ma.
Line 1 and line 2 REC.- | Provide connections for operat-
SEND jacks. ing over two individual lines.
Line 1 and line 2 REC.- | These cords are terminated in

SEND cords. black shell and red shell
plugs for connection to line
units.

MOTOR cord_...__.___| Connects to ac outlet to pro-

vide power for motor.
EARTH CONNEC- | Grounds equipment to lessen

TION binding post. the possibility of electrical
shock to operating personnel
and reduces interference to
radio receivers from the
motor eireuits.

b. Typing Reperforator Controls (fig. 47). The
following chart lists the controls and indicates
their functions:

Control Funetion

POWER switeh___._____| In the up position, connects
power from the connection
box to the drive motor.
LINE BREAK KEY__.| When the key is depressed, the
signal eircuit is open and the
machine runs open. In the
normal position, the signal
line is closed and the ma-
chine runs closed.
End-of-line indicator | Indicates when carriage should
lamp. be returned to starting posi-
tion. >

¢. Transmitter-distributor Controls (fig. 47).

Control Function

MOTOR ON-MOTOR | In the MOTOR ON position,
OFF switch. connects ac power to the
drive motor.

In the MOTOR OFF position,
disconnects ac power to the
drive motor.

SEND-STOP switch-_._| In the SEND position, signals
are transmitted from the
perforated tape.

In the STOP position, trans-
mission is stopped.

Tape stop lever- .- ____ Transmission may be stopped

manually by pushing lever.

Transmission will stop auto-

matically if tape becomes

tangled or if all the slack is
taken up in the tape.

38. Operating Table FN-22/MRC-2 Controls
(figs. 33 and 34)

The following chart lists the operating table
controls and indicates their functions:

C(intml Funection
RE @MY S ac ke SEiuEs Provide connections to the
teletypewriter used for re-
ceiving.
SEND TTY jacks-- - -- Provide connections to the

teletypewriter used for send-

ing.

BE-8's COMBINED- | In the INDIVIDUAL posi-
INDIVIDUAL switch. tion, permits each telephone
to be connected separately
to telephones in the trans-
mitting and receiving shel-
ters.

In the COMBINED position,
permits both telephones in
the operating shelter to be
connected to the telephone
in the receiving shelter and
transmitting shelter simul-
taneously.
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39. Junction Box J-204/MRC-2 Controls

(fig. 34)
Control i Function
SEND TTY jacks. .- _| BLACK jack provides a con-

nection for patching neutral
gignals originated by the
sending  teletypewriter to
the control unit.

RED jack provides a con-
nection patehing neutral sig-
nals originated by either
teletypewriter to the send
teletypewriter.

BLACK jack provides a con-
nection for patching neutral
signals  originated by the
receive teletypewriter to the
control unit.

RED jack provides a con-
nection for patching neutral
signals originated by either
teletypewriter to the receive
teletypewriter.

SEND EXT. jacks_._.. GRAY jack provides a con-

nection to the control unit

sending circuit for signals

REC. TTY jacks. . _—__.

Section ll.

Note. Personnel ‘who are to perform the procedures
deseribed in this section should be familiar with the use
of controls and instruments and with the operating pro-
cedure described in this chapter. The initial adjustments
in each shelter can be performed individually and then
the three shelters will be ready for final overall adjustments.

40. Control Settings
Check the switch and control settings of the

Control Funetion

SEND EXT.jacks—Con. |
|

originated in the transmit-
ter-distributor.

BLACK jack provides a con-
nection to the control unit
sending  eircuit for signals
originated by the send tele-
typewriter, the receive tele-
typewriter, or the typing-
reperforator.

| Two RED jacks provide a
connection to the send tele-
typewriter, the receive tele-
typewriter, or the typing
reperforator for neuftral sig-
nals originated by the send
‘ teletypewriter, the receive
teletypewriter, or the typing
) reperforator.
REC. EXT. jacks..___._| Two RED jacks provide 'a
connection to the control
unit  receiving circuit  for
neutral signals originated in
either teletypewriter or the
typing reperforator,

INITIAL ADJUSTMENT AT TRANSMITTING SHELTER

components in the transmitting shelter before
PE-95-(*).  Application
of power to some circuits before they have he

starting  Power Unit
en
made ready will damage the circuit componentg
Use the following chart to make sure the sheltep
is ready for the application of power:

Component } Control t Position
Junction Box JB=70-(*)..._._| BATTERY SOURCE switch.-.-.-o-__._.._..| AUX.
REMOTE CONTROL EE-8 switeh..-.......| NORMAL
RECEIVER DISABLING switches..____.____| OFF
Transmitter control switeh_ - _ e e e ‘ TRANS. OFF
EEARWESTIDEITON B Switche Srtiea st i s fn OFF
RECEIVER OUTPUT switeh._._____ % NORMAL

Frequeney Shift Exciter
0-39(*)/TRA-T.

AC SUPPLY switeh..__
OVEN switeh-__ -

_ .| Off (down)
.| Off (down)

RSTIEOSC awitehta i e i S S B ORR
il A e SN (o ' NORM

Radio Receiver R-388/URR | OFF-STAND BY-ON switeh. ... .. _. | OFF
(AN/MRC-2D). AVC switeh_ ... .. | oFF
BFO switch.___._______ L orr
LIMITER switeh_ _____ (R RERL Ry o
CALIBRATE switch COFF

| CRYSTAL FILTER SELECTIVITY switeh. | 0

351U T I Sl e S B A 0

AT CATNE SR N Xt el Bl s oy T e
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Radio Receiver BC-312-(*)
(AN/MRC-20).

Component |

Control

Position

ORE-M VA @ =A@ yawitich e SIes brsi B n
GW=0OS GLIISRa SRS b sy e ShD el Jee (i ot
N REESHND SO Ae walm e Fe i o C el
VIO TIE 2l 250

OFF

OFF

| SEND

Full counterelockwise

Radio Transmitter BC-610-1_

FILAMENT POWER switch_ . - - _ - .___..
FILAMENT VOLTAGE control.__ - _________

Off (down)
Full counterclockwise

EXCITER PLATE POWER switch_-.______

HIGH: VOLTAGE PROTECT switchs - - oo
Rl ARBEROWERISwInchE S s e
PHONE-CW switch___ . __. )
EXCITATION: MEBPER ISWILRCH om0 o
BANDISWITGH Sttt

NORMAL (down)
NORMAL (down)
Off (down)

____________________ CW

INT. AMP. GRID XI

_____________________ ; To correspond with channel to be

used for tuning unit

Amplifier AM~-141(*)/MRC...| CIRCUIT BREAKER_ ... _________________ OFF
| NORMAL-TUNE UP gwitch_ ... _ . .. TUNE UP
| PIVATE POWEREswitche s s beil L8 e Off (down)
NEULSSWITCH (S14, fig i 83) e sas™ e s OFF
INCREASE EXCITATION control..__.__-____ | Fully counterclockwise
INCREASE FILAMENT control knob_______. | Fully counterclockwise
RO ERES T DIDIVERREER RG] G RO W e St S S e S e s e T OFF
(AN/MRC-2D).
Bowen s Supply SRAZ65=H 1 Power BWitehal s o Zg - e s OFF
(AN/MRC-20). | l
Frequeney Meter BC-221-(*) | OFF - WARM - UP - CRYSTAL - OPERATE - 1 OFF
(AN/MRC-2C only). MODULATE-CHECK switch. 1
Rectifier RA-133-(*) (Part of | Power switeh ___._._.__._.______________| OFF

Frequency Meter BC-
221—(*)).

|

41. Transmitting Shelter Starting Procedure

a. Power Source. After determining that the
connections to Power Unit PE-95-(*) have been
made properly and that the unit is in good running
order, set the CIRCUIT BREAKER of the power
unit to the ON position and press the START
button on Junction Box JB-70-(*). Check the
output voltage and, if necessary, make adjust-
ments at the power unit to obtain between 115
and 120 volts at the shelter. For additional infor-
mation on the operation of Power Units PE-95-
(*), see TM 11-904.

b. Frequency Shift  Exciter O-39(*)/TRA-7.
Throw the OVEN and AC SUPPLY switches on
the front panel to the ON position at least 1 hour
before beginning the initial adjustments and oper-
ations. The OVEN and AC SUPPLY lamps
should light.

Note. 1f operation is required before the 1-hour period
is completed, the transmitted frequency must be checked

every few minutes until a stable condition is obtained.
When a readjustment of the transmitted frequency is
made, the receiving terminal at the other end of the circuit
should be notified to avoid interruption of service.

¢. Radio Transmitter BO-610-1. Set the FIL-
AMENT POWERswitch to the ON (up) position.
Rotate the FILAMENT VOLTAGE control in a
clockwise direction until an indication of 5 to 5.3
volts is noted on the FILAMENT VOLTAGE
meter. The filaments of the transmitter tubes
always should be allowed a warmup period of not
less than 1 minute before plate power is applied.
In cold weather operation, a warmup period of 5
to 10 minutes is required.

d. Amplifier AM=141(*)/MRC. Set the CIR-
CUIT BREAKER switch on the front panel to
the ON position and rotate the FILAMENT IN-
CREASE control in a clockwise direction until
an indication of 10 volts is noted on the FILA-
MENT VOLTAGE meter. After approximately
1 minute, the high-pressure blower on the rear of
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the amplifier should operate. The blower will not
operate il any of the door interlock switches are
open. During the warmup period, disable the
plate and bias power supplies by opening the grid
coil access door.

Note. The ventilator at the rear of the shelter above
the power amplifier should be opened at this time. The
warm air may be exhausted inside or outside the shelter,
depending on the operator’s preference.  When the equip-
ment is shut down, this ventilator must be cloged.

e. Radio Receiver R-388/URR in Radio Set
ANI/MRC-2D. Turn the OFF-STAND BY-ON
switch of the radio receiver to the STAND BY
position. In Radio Set AN/MRC-2C, move the
OFF-M. V. C.-A. V. C. switch of Radio Receiver
BC-312—(*) to the M. V. C. position.

. Power Supply PP-886/G in Radio Set AN/
MRC-2D. Turn the power switch to the ON
position.

g. Rectifier RA-63—-I in Radio Set AN|/MRC-
2C. Set the HI-CHG.-OFF-TR. CHG. switch
to the TR. CHG. position.

h. Frequency Meter BC-221-(*). Plug in a
headset into the PHONES jack. Turn the OFF-
WARM-UP-CRYSTAL-OPERATE-MODU-
LATE-CHECK switch to the WARMUP position
and the GAIN control to its approximate mid-
point position. The frequency meter should be
allowed a warmup period of not less than 10
minutes before using.

Note.  Throughout this manual, OFF-WARMTUP-
CRYSTAL- OPERATE - MODULATE - CHECK switch
will be referred to as the operation switch.

42. Initial Adjustment of Frequency-Shift Ex-
citer Unit

The frequency of the exeiter unit is either the
assigned operating frequency of the transmitter,
one-half, or one-fourth of the assigned frequency
as shown in the chart below. With the frequency
to be transmitted known, determine the frequency
range required for the frequency-shift exciter unit
and the required frequency shift from the chart
below. It will be noted from this chart that the
frequency shift from mark to space signals changes
from 850 to 425 cycles when the frequency of the
exciter unit is one-half the transmitter frequency,
and to 212.5 cycles when the exciter frequency is
one-fourth the transmitter frequeney. The fre-
quency shift of the transmitter radio-frequency
(rf) carrier is always 850 cycles.
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|
Transmitter |Multiplication| Exciter frequency Irequency
frequency (me) factor (me) shift (eycles)
2to 4. ___ 1 2 to 4. 850
4 to 12 ‘ ) P o 425
12 to 18 250 3 tordts [ 212. 5

. Turn the OSCILLATOR RANGE knob to
the frequency range required as shown on the
calibration chart furnished in-the lid of the exciter
unit or in the chart above.

b. Set the OSCILLATOR TUNING dial, the
SHIFT dial, and the BUFFER TUNING dial
to the required settings in accordance with the

calibration chart. These are only approximate

settings. '
¢. Operate the TEST key to the MARK posis
tion and adjust the BUFFER TUNING control
for maximum brilliance on the BUFFER INDI-
CATOR.
d. Return the TEST key to the NORM posi-
tion.

43. Adjustment of Radio Transmitter
After the exciter unit has been set to the proper
frequency in accordance with the chart, adjust
the radio transmitter.
a. Radio Transmaitter Initial Adjustment.
(1) Select the tuning unit covering the desired
frequency range from Chest CH-88-C.
Lift the right-hand cover door at the
top of the transmitter and firmly insert
the tuning unit into one of the three
channels (marked 1, 2, or 3). Locate the
tuning unit so that the switch marked
M. O.-XTAL faces the front panel of the
transmitter. The table below shows the
proper tuning unit to use over any
particular operating frequency range.

Transmitter Frequency Transmitter I'requency range

|
tuning unit i range (me) I tuning unit, i (me)
'l‘l'mw..‘.h,’ 2.0 to z>] TU-51._ \ 5.0 10 6.35
=485 L EOTEM0. 3 20 I SIT=525 = | 6135 H oV
TU-49. .- 13210 4.0-_ < TU-53-__. .| Bi0 to 12:0
S50 ks | 4.0 t0 5.0___|| TU-54 ‘ 12.0 to 18.0

1 I i

(2) Set the BAND SWITCH on the trans=
mitter front panel to the position corre-
sponding to the channel number Into
which the tuning unit was plugged.
Insert the plug end of Cord (G-389/U



‘ into the crystal socket of the tuning
unit to be used. The M. O.-XTAL
switch should be set to the XTAIL posi-
tion.

(3) Select a coil unit covering the desired
frequency and plug it into position under
the left-hand door in the top of the
transmitter. Adjust the rotatable link
for maximum coupling. Maximum cou-
pling is obtained when the half loop with
the greater number of wires is set toward
the top of the outer coil. The table
below shows the proper coil unit to use
when operating at a particular frequency.

Note. Better efficiency at higher frequencies
is possible by reducing coupling to a point
where the required grid excitation current is
obtained at comparatively lower transmitter
P. A, PLATE meter readings.

Frequency

Coi it
il unit range (me)

Coil unit l range (mc) ‘

Frequeney ’J

S
|
2.0 to 2.5..|| C-390-C___| 5.7 to 8.0
2.5 10 3.5. || C-447-B___{ 8.0 to 11.0
3.5 t0 4.5___|| C-448-B__.| 11.0 to 14.0

|| C-449-B___| 14.0 to 18.0

| C-387-D=__
7-387-D __
C-388-C.
C-389-C___| 4.5 to 5.7 ‘
aCoil Unit C-387-D is used with vacuum capacitor CA-423 in the 2.0- ((;
2.5-me [requencey range.,

(4) Adjust the following controls in accord-
ance with the tuning charts furnished
with the transmitter.

(@) DOUB. knob (on tuning unit).
(b) INT. AMP. knob (on tuning unit).
(¢) P. A. PLATE TUNING dial.

(5) Set the GRID TUNING and the PLATE
TUNING dials of Amplifier AM-141(*)/
MRC to the approximate settings as
obtained from the calibration chart.
Set the amplifier BAND SWITCH to the
correct position as given by the chart.

b. Radio Transmitter Temporary Operating Ad-
The transmitter must be temporarily
aligned to the assigned operating frequency.
In Radio Set AN/MRC-2D the transmitter
output frequency is checked against Radio Re-
ceiver R—388/URR. In Radio Set AN/MRC-2C,
the transmitter output frequency is checked
against Frequency Meter BC-221-(%) with pick-
up Antenna AT-137/MRC-2.

(1) Operate the TEST key on the frequency-
shift exciter unit to the MARIK position
and adjust the DOUB. knob on the
tuning unit in the transmitter for maxi-

Justments.

mum indication on the EXCITATION
METER (1 to 8 milliamperes (ma))
with the EXCITATION "METER
SWITCH at INT. AMP. GRID. XI
position.

(2) Adjust the INT. AMP. knob in the
transmitter tuning unit for maximum
indication on the EXCITATION
METER (60 to 100 ma) with the
EXCITATION METER SWITCH at
the P. A. GRID XIO position.

(3) Rotate the EXCITATION INCREASE
knob on Amplier AM-141(*)/MRC about
% turn in a clockwise direction.

Warning: Do not exceed 100 ma on
the transmitter P. A. PLATE meter
at this point of initial adjustments.

(4) Adjust the P. A. PLATE TUNING dial
on the transmitter for resonant dip on
the P. A. PLATE meter (minimum

current).

44. Adjustment of Frequency Meter

When presetting the frequency meter to the
desired transmitter output frequency, be very
careful while performing the operations given
below because they determine the relative ac-
curacy of the mark and space output frequency
of the transmitted signal. The frequency meter
should be turned on for a period of at least 10
minutes before operating.

a. Set the operation switch to the CHECK
position.

b. Check to see that the plug of Cord CG-390/U
is inserted in the PHONES jack of the frequency
meter.

¢. After determining the transmitter output
frequency to be measured, consult the calibration
hook on the front of the meter; note the nearest
erystal check-point frequency at the bottom of the
page.

d. Set the FREQ. BAND HIGH-LOW switch
to the HIGH position. Loosen the main tuning
dial lock on the front panel and set the dial to the
crystal-check frequency previously noted.

¢. Conneet the headset to the PHONES 850~
TEST jack on the exciter unit, then adjust the
CORRECTOR control on the frequency meter
until a zero beat is obtained. Readjust the
GAIN control on the frequency meter and the
VOLUME 850~ TEST control on the exciter
unit, if necessary. The frequency meter now
is calibrated properly.
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1. Again consult the calibration chart, and set
the main tuning dial to the correct setting for
the frequency to be checked; lock the dial. Set
the operation switch to the OPERATE position.
Transmitting components requiring a frequency
check now may be tuned to the exact operating
frequency, as determined by the setting of the
frequency meter, by adjusting them until a zero
beat is obtained (par. 43b).

Note. Where the assigned frequency is not recorded

in the calibration book, interpolation is necessary. Refer
to TM 11-300.

45. Adjustment of Radio Receiver R-388/URR

as a Frequency Standard (Radio Set
AN/MRC-2D

a. Remove Rf Cable Assembly OX-2141/U
from the ANTENNA jack of the radio receiver.

b. Turn the OFF-STAND BY-ON switch to the
ON position.

¢. Check to see that the plug at one end of
Cord CG-390/U is inserted into the PHONES
jack of the radio receiver and the plug at the
other end is inserted into the FREQUENCY
METER IN jack of the exciter unit.

d. Turn the RF GAIN control to 10.

¢.. Turn the AUDIO GAIN control to 5.
Loudspeaker 1.S-3 will monitor ‘the audio tone.

J. Set the CRYSTAL FILTER SELECTIVITY
control to 0,

g. Set the BFO switeh to ON.

h. Set the BFO PI'TCH control to the white
line.

i. Set the CALIBRATE switch ON.

J. Set the AVC switch to OFF.

k. Set the LIMITER switch to OFF.

[. Turn the BAND CHANGE switch until
the assigned frequency falls within range of fre-
quencies appearing behind the window above
MEGACYCLES.

m. Turn the tuning control located below the
the KILOCYCLES window until the indicator
behind the MEGACYCLES window indicates
the 100-ke check point the assigned
frequency,

n. Slowly adjust the tuning control until a
zero beat is obtained.

0. Turn the ZERO ADJ. control to set the
tuning control division marker to coincide with
zero on the red or black kilocyele dial.

p. Turn the CALIBRATE switch to OFFE,
The radio receiver is now ready to be used as a
[requency standard.
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nearest

q. Accurately set the tuning control to the
assigned frequency.

Note. Do not change the setting of the tuning control
or the BFO PITCH control.

46. Final Adjustments of Exciter Unit

a. Adjust the OSCILLATOR TUNING dial
on the exeiter unit front panel to obtain a zero
beat in the loudspeaker. Tune for the zero
beat of the strongest signal heard. If a great
change in oscillator dial setting is required on
the exciter unit, retune the BUFFER TUNING
dial at the same time. Check to see that the
shadow on the 850~ TEST tuning indicator is
practically stationary or changes very slowly at
the zero-beat point. A stationary shadow indi-
cates that the frequency of the oscillator in the
exciter unit i1s correct.

b. Readjust the BUFFER TUNING dial for
maximum illumination of the BUFFER INDI-
CATOR, and lock the dial. Any further read-
justments of this dial will affect the oscillator
frequency.

¢. Repeat adjustments of DOUB., INT. AMP,,
and P. A. PLATE TUNING controls on the
transmitter if any change is noticed on the
EXCITATION METER readings. Check for
zero beat again. Readjust the OSCILLATOR
TUNING dial if necessary.

d. Insert the plug at the end of the cord from
Headset HS-30-U into the PHONES 850 ~
TEST jack on the frequency-shift exciter unit.
[f necessary, adjust the VOLUME 850 ~ TEST
control. Throw the TEST key to the SPACE
position and the TEST OSC! switch to the 850 ~
position.  With these switches in their respective
positions, it is possible to adjust accurately the
output frequency of the transmitter on space
signals to obtain exactly an 850-cycle shift from
the mark frequency. When the SHIFT dial on
the exciter unit is adjusted properly, a zero beat
will be obtained in the headset. This zero beat
is the result of the 850-cycle frequency difference
between the receiver intermediate frequency (if.)
and the receiver beat-frequency oscillator (bfo)
beating with the 850-cycle signal from the tone
oscillator in the frequency-shift exciter unit.

¢. Adjust the SHIFT dial to obtain zero beat
between the two 850-cycle tones. Check the
850 ~ TEST indicator tube for zero-beat indica-
tion. ' If the SHIFT dial is moved more than a
few divisions, an erroncous frequency shift may
result.



f. Since any change of the SHIFT dial will
affect the oscillator frequency, it is necessary to
readjust the OSCILLATOR TUNING dial.
Set the TEST OSC switch to the OFF position
and the TEST key to the MARK position. Re-
adjust the OSCILLATOR TUNING dial as out-
lined in @ above.
when the dial lock is tightened, make the final
adjustment with the lock partially tightened.

¢. Throw the TEST key to the SPACE posi-
tion and the TEST OSC switch to the 850 ~
position, and repeat the adjustment of the SHIFT
dial as given i d above.

h. Communicate by telephone with the oper-
ator at the operating shelter and have him set the
TRANSMITTER switech on the control unit to
ON and send a space signal. Listen to the tone
in the headset and then restore the TEST key to
the NORM position. The tone in the headset
should not change more than a few eycles. If the
tone disappears or becomes very low, reverse the
Wire W-110-B leads on the LINE binding posts
and again check for the 850-cycle tone. Have the
operator at the operating shelter restore the
TRANSMITTER switch on the control unit to
the off position.

47. Amplifier AM-141(*)/MRC, Preliminary
Adjustments
a. Select the proper plate and grid coils for the
amplifier from Chest CH-88-C. The table be-
low shows the proper plate and grid coils to use
for a given band of frequencies.

To prevent a frequency change

| .

Frequency (me) (i:.)ii(ll i Frequeney (me) | l:llf:il]“ ' \l\fi\]\"[l\lf:‘l){l
L 2 ‘ 2 | {55
2.0 to 2.3 2353 | 2.0 to 2.6 16841 | |
2.3 to 3.5 (1:2353 | 2.6 10 3.6 ‘ 1685-1 ‘ 1
3.01t0 4.5 2354 J oo o ‘ 16861 ‘ |
4.5t0 5.7 2355 | 5.0 to 7.0 | 1687 1
b o2 2356 7.0 to 9.0 | 1688 |
g aeto .0 (2857 ; 9.0 to 12.0_ | 1689 1
11.0 to 12.6 2358 | 12.0 to 15.0 [ 1909 1
12.6 to 18.0__ | 2359 | 15.0 to 18.0___| 1909 2

o Use with plug-in vacuum capacitor af these frequencies.

Warning: Before attempting to place the grid
and plate coils in the amplifier, make sure that
the PLATE POWER switch of the transmitter
is set to the off (down) position. If the TRANS-
MITTER switch is ON at the operating shelter,
the transmitting shelter operator can remove
the plug temporarily from the DISABLING

jack on Junction Box J-207/MRC-2 to disable
the transmitter.

b. Open the gird and plate coil compartment
doors in the front panel of the amplifier and insert
the coils firmly in place.

Note. Before inserting the plate coil, loosen the round-
head locking serews located in the bushings on each end
of the coupling coil shafts.

¢. The PLATE POWER switch should not be
turned on (up) until the transmitter and the grid
circuit of the amplifier have been tuned to the
operating frequency.

48. Transmitter and Amplifier, Final Adjust-
ments

Before making any final adjustments to the
amplifier, be sure that the transmitter is ad-
justed properly. Refer to paragraph 43b(1)
through (4). : :

a. Operate the TEST key on the exciter unit
to MARK.

b. Adjust the GRID TUNING control on the
amplifier for a maximum indication of current
on the GRID CURRENT meter. If necessary,
rotate the EXCITATION INCREASE control
slightly clockwise until a noticeable indication 18
obtained.

Warning: Do not exceed 100 ma on the trans-
mitter P. A. PLATE meter at this point of
adjustment.

¢. Readjust the P. A. PLATE TUNING
control on the transmitter for a minimum indi-
cation on the transmitter P. A. PLATE meter.

d. Rotate the EXCITATION INCREASE
control in a clockwise direction until an indication
of 200 ma is obtained on the amplifier GRID
CURRENT meter, and not over 250 ma on the
transmitter P. A. PLATE meter.

¢. Readjust the GRID TUNING control of
the amplifier and the P. A. PLATE TUNING
control of the transmitter until the respective
maximum and minimum meter readings are
obtained.

/. Throw the PLATE POWER switch on the
amplifier to the on position (NORMAL-TUNE
UP switch in TUNE UP position). If necessary,
momentarily push the OVERLOAD RESET
button.

g. Adjust the PLATE TUNING control on
the amplifier for a minimum reading on the
PLATE CURRENT meter. This reading will be
approximately 600 ma with the tank circuit oft
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resonance, and approximately 350 ma when tuned
to resonance (h and 4 below), provided the
coupling to the antenna is set correctly.

h. If the reading of the PLATE CURRENT
meter is below 350 ma, set the PLATE POWER
switch to OFF; disable the plate power to the
transmitter by temporarily removing the plug
from the DISABLING jack on Junction Box
J-207/MRC-2. Open the plate compartment
door and, using the neutralizing rod, readjust the
movable coupling coil to increase coupling.
Close the door to restore plate power to the
transmitter and amplifier and again check the
PLATE CURRENT meter reading. If it is
still too low, repeat this procedure.

Warning: High voltage may be present when
the plate compartment door is open. Use the
insulated neutralizing rod provided for protection
against severe shocks and burns.

i. If the reading of the PLATE CURRENT
meter is above 350 ma, readjust the coupling coil
to decrease coupling; observe the same. precautions
as given in h above. Again check the meter
reading. Readjust if necessary.

4. Throw the NORMAL-TUNE UP switch to
the NORMAL position and repeat the adjustment
of the coupling coil, if necessary, to obtain a

PLATE CURRENT meter reading of 900 to
Section IV.

Note. Personnel who are to perform the procedures
described in this section should be familiar with the use
of controls and instruments and with the operating
procedure desceribed in this chapter.

|
Component ‘t
|
|
|

Power' circuit breaker. - - - - - - ofooooo. E LA

Light circuit breaker_.

Radio Receivers R-388/URR...__.| OFF—STAND BY—ON.

AVC switeh_ _ - _

LIMITER .- -
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Control

BAND CHANGE switch
Main tuning control . . ..
CALIBRATE switch
BREOLEE S =
RIFGATINGSSRS S

METER switch__.__.

1,000 ma (.9 tol.0 amperes). Readjust the P. A.
PLATE TUNING and GRID TUNING controls
to obtain a maximum power output (¢ and A
above).

Caution: When this adjustment is completed,
retighten the roundhead locking screws of the
coupling coil; observe all previous precautions
noted above.

k. Readjust the
control to 10 volts.

[. Set the TEST key on the exciter unit to
NORM. The equipment now may be remotely
controlled from the operating shelter.

m. Communicate with the operating shelter
and have the operator at that point throw the
TRANSMITTER switch on the control unit
to the ON position. This should cause normal
functioning of the exciter unit, transmitter, and
amplifier.  With the TRANSMITTER switch at
the operating shelter set to ON, a continuous
mark signal should be developed by the trans-
mitting equipment. A space signal sent from
the operating shelter should cause the transmitter
carrier to shift 850 cycles lower in frequency.

FILAMENT INCREASE

Note. If the transmitter and the amplifier are being
tuned up for the first time, check the neutralization,
Refer to TM 11-826 for neutralizing Radio Transmitter
BC-610-T and to paragraph 140 for neutralizing Amplifier
AM-141/MRC.

INITIAL ADJUSTMENT AT RECEIVING SHELTER

49. Control Settings

Before starting the power unit, check (g See
that the controls of the components in the re-
ceiving shelter are in the positions indicato in
the table below.

Position

I m—ecd
| Set to OFF.

| Set to OFF.

OFF.

OFF.

Band containing frequency desired.

Set to desired frequency.

OFF.
OFF.
| Set to 0.
| OFF.
INPUT  (spring-loaded fto stay at
INPUT).

CRYSTAL FILTER SELECTIVITY _| 0.
CRYSTAL FILTER PHASING

Set to white line.



%

GENERAL OPERATICN OF

OPERATINGQNSTRUCTIONS
RADIO RECEIVER
(1)USE MANUAL VOLUME CONTROL ,MVC,
AT ALL TIMES.
(2) DO NOT USE IF CRYSTAL FILTER. s e St
(3) TURN ON CW-OSC ONLY FOR INITAL SPOTTING Ty e e
OF SIGNALS BY EAR RECEPTION. Ser mromsisov  mstmenon
(4) AFTER LOCATING SIGNAL,USE EXTREME smov o
CARE IN TURNING BY VERNIER CONTROL o, ol
Y RAL CONVERTER T ammm e —ww s
S (::‘;ERAﬂQN e s woE e
— TR TR TR S S s T T
(1)FOR MAXIMUM SELECTIVITY AGAINST NP o e g 3 T A
NOISE AND OTHER INTERFERENCE USE s f b R Cox b ““"""""‘:'2.:‘,”5
NARROW BAND WIDTH WITHOUT DRFT L
COMPENSATOR AND CAREFULLY SUPPL) METER B-CHan 8 S WS SOAAS-METER &
MAINTAIN PROPER TUNING. ON RAve e vowor et ey St
(2)TO OBTAN MAXIMUM ALLOWANCE FOR o sorctaare.
METER 8- wRyT VR e NETER 3 PEAK READNGS OF
COMPENSATOR. DO NOT USE WIDE BAND S RPN 3T & a Pt St A s s
WIDTH EXCEPT WHEN DRIFT COMPENSATOR Sovin v s
IS IN USE. e ol iy e
(3) THE USE OF THE DRIFT COMPENSATOR o s R
WITH THE NARROW BAND WIDTH WILL =mE o STEADY e o8 RS £
GIVE AN INTERMEDIATE CONDITION OF

SET CONTREL TO B€ ON VERSE
OF DECREASING NORMAL

DRIFT ALLOWANCE AND NOISE REJECTION.

(4)EXCEPT FOR ONE-WAY-REVERSIBLE e o
OPERATION THE MARK HOLD LEVEL T e w4703
CONTROL SHOULD BE AT MAXIMUM e b g
CLOCKWISE POSITION.SEE INSTRUCTION TR TR sy
BOOK FOR OTHER ADJUSTMENT.

(S)FOR 60 SPEED TELETYPE OPERATION KEEP
LP FILT IN THE IN POSITION.

AT OF 270
METER 8-RIGHT MAND WOCA

SEE INSTRUCTION BOOK FOR DETAILED |NFORMATION.

OPERATION NOTES

(1)INSERTION OR REMOVAL OF DRIFT
COMPENSATOR REQUIRES CHANGING
OUTPUT FROM FROM NOR TO REV
OR VICE VERSA.

(2) TO AID IN CHECKING THE TUNING OF AN
INDIVIDUAL RECEIVER DURING OPERATION.
MOMENTARILY UPSET THE DIVERSITY
BALANCE BY DECREASING THE VOL
SETTING OF THE OTHER RECEIVER
SUFFICIENTLY TO ALLOW THE RECEIVER
TO BE CHECKED TO CARRY THE TOTAL
LOAD AND THUS GIVE AN INDICATION
OF ITS TUNING ON METER AORB.

(3) MONITORING OF THE KEYED TONE OUTPUT
WILL GIVE AN INDICATION OF WHETHER
OR NOT A CLEAN CUT OUTPUT IS BEING
FURNISHED

(4)FOR SMALL CORRECTIONS IN TUNING THE
FINE TUNING A AND B CONTROLS MAY
BE USED INSTEAD OF THE RECEIVER
VERNIER CONTROLS.

(5)CAUTION: TAP METER RIM WHILE READING
DEFLECTION.

OUTPUT METER B T
NORMAL. MARK INPUT A +275V
REVERSE SPACE fv% ; RES +150V
MICROAMPERT MICROAMPERES POLAR REG-1S0V
CHAN A+ —-150V
CHAN B -400V
CHANNEL A CHANNEL A CHANNEL B CHANNEL B
FINE TUNING PHONES FINE TUNING
OPERATE KEYEDTONE @ OPERATE O
@ DISABLED DISABLED
DRIFT COMPENSATOR
ChANS POLAR OUTPUT il
: NEUTRAL BAND WIDTH MARK HOLD
i, \y LUMTER  OUTPUT NARROW-WIDE  LEVEL MARK LP&“— 2L,
OFF CHAN B
CINBuT INPUT
SPAGE g
= AMP GAIN = @

o

Figure 48. Dual Diversity Converter CV-31D|TRA-7, front view, lower hinged panel open.

TM $24A- 701

358551 O - 55 ( Face Dent2)



Component,

Teletypewriter TT—4A/TG
Dual Diversity Converter CV-31D/ : AC SUPPLY switch..._._

TRA-7.

|

|

|
(VIO ORIS Leh s J OFF.
|

Control

Off (down).
Off (down).
NORMAL.
INPUT.

Out (down).

PLATE switch_.__._._._

ORER U o S

METER B switch_ -2 - % L

DRIFT COMPENSATOR switch
(under hinged panel).

BARNDRWID TR et 2 | NARROW.

Position

CHANNEL A disabling switeh__

| OPERATE.

| CHANNEL B disabling switeh__ __ --| OPERATE.
‘ MARK HOLD LEVEL switch and | OFF.

control.

|
|
P e R et

50. Receiving Shelter Starting Procedure

a. Power Unit PI-25—(%). Start the power unit
according to instructions given in TM 11-904.
Adjust the output voltages for 115 to 120 volts
at the receiving shelter.

Note. Be sure the circuit breaker switeh in the shelter
is in the ON position.

b. Dual Diversity Converter CV-31D|TRA-T.

(1) Open the upper hinged cover on the dual
diversity converter and check the input
connections on transformers T201 and
T302. For operation on 115 volts, con-
nect the input to terminals 1 and 3 of
both Close the upper
hinged door securely.

(2) Throw the AC SUPPLY switch to the
ON position. The white-jeweled AC
SUPPLY pilot lamp should light.

(3) Throw the PLATE toggle switch to the
ON position. The red-jeweled PLATE
pilot lamp should light.

(4) Turn the METER B switch to the switch
positions given in the chart below and
observe the meter indications. The
values given below are for an input
voltage of 115 volts. The plus readings
are to the right of 0 and the minus read-
ings are to the left of 0.

transformers.

Switch position

Meter reading
(v)

‘|‘275\”'___~< — L B 'i‘(i():!’: 6
REG+150V._ 2SSO e +3045
REG—150V . St e e O fie 123015
=150V gt —30+5
=400V —80+8

| Out (down).

¢. Radio Receiver R—388/URR. Turn the OFF-
STAND BY-ON switch of the channel A and
channel B receiver and the spare receiver to ON.
Allow the receivers to warm up for 10 to 20 min-
utes, depending on the temperature of the shelter.

51. Converter Output Circuit Adjustments
(fig. 48)

a. Set the OUTPUT switch on the converter
to the MARK position, and the METER B
switch to the NEUTRAL position.

b. Adjust the NEUTRAL OUTPUT control
knob to give an indication of 60 on meter B.

¢. Set the MARK HOLD LEVEL control to
the maximum counterclockwise position. This is
the usual operating position except when one-way
reversible operation is used.

d. Set the METER B switch to the POLAR
position and adjust the POLAR OUTPUT MARK
control to give an indication of 425 on meter B.

e. Set the OUTPUT switch to the SPACE
position and adjust the POLAR OUTPUT
SPACE control to give an indication of —25 on
meter B.

7. Set the teletypewriter MOTOR switch to
ON, and check to see that the teletypewriter runs
open when the OUTPUT switch is set to SPACE,
and holds when the OUTPUT switch is moved to
MARK.

g. Leave the OUTPUT switch in the MARK
position. The BAND WIDTH switch is set to
NARROW unless the DRIFT COMPENSATOR
switch is set to IN.

592. Adjustment of Radio Receiver R-388/URR

Check with the operrato in the operating shelter
to see that the TRANSMITTER switch is in the
off (down) position.
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a. Channel A Receiver.

(1) Turn the BAND CHANGE switch until
the assigned frequency falls within the
range of frequencies appearing behind
the window above MEGACYCLES.

(2) Turn the tuning control to the assigned
frequency. This position is determined
by the indicator in the window above
MEGACYCLES and in the window
below KILOCYCLES.

(3) Turn the RF GAIN ('oinl‘r()l fully clock-
wise to 10.

(4) Check to see that the OFF-STAND BY-
ON switch is in the ON position.

(5) Rotate the tuning control for a maximum
deflection on the input meter. The
METER switch is spring-loaded to stay
in the INPUT position.

(6) If a very strong signal is being received
which swings the meter needle beyond
the right-hand end of the scale, reduce
the RE GAIN until the meter indicates
75.

(7) Readjust the tuning control, if necessary,
to give the same indication as noted in
(5) above.

(8) The signal may be monitored with head-
phones or loudspeaker by turning the
BFO switch to the ON position and ad-
justing the BRO PITCH and AUDIO
GAIN controls for the desired pitch and
volume. High volume produces an un-

desirable effect on the if output signal.

b. Channel B Receiver. TFollow the procedure
outlined in (1) through (8) above for the channel
B receiver.

Note. Under weak signal conditions, the input signal
may be improved by adjusting the ANT. TRIM control.
Observe the meter indication while adjusting this control,
Set this control to the position which gives the maximum
indication on the meter. Adjust the ANT, TRIM control
each time the BAND CHANGE switch is changed.

53. Channel A Receiver and Channel A
Adjustment

a. On the converter, set the CHANNEL A
disabling ~ switch to OPERATE and the
CHANNEL B disabling switch to DISABLED.
Tune the channel A receiver to the assigned
frequency.

b. Increase the RF GAIN control of the channel
A receiver until meter B registers 50 or higher
with METER B switch of the converter in the
INPUT position.
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c. Sett the CHANNEL A FINE TUNING
control on the converter to the straight-up
position.

d. Retune the receiver by turning the tuning
control carefully until meter A indicates zero
after first going off scale. This indicates the
center of the channel A discriminator output.

54. Channel B Receiver and Channel B Ad-
justment

a@. On the converter, set the CHANNEL A
disabling switch to DISABLED and the CHAN-
NEL B disabling switch to OPERATE. Tune
the channel B receiver to the assigned frequency.

b. Increase the RF GAIN control of the
channel B receiver until meter B registers 50 or
higher with METER B switch in the INPUT
position.

¢. Set' the CHANNEL B FINE
control to the straight-up position.

d. Adjust the tuning control of the channel B
receiver until meter B indicates zero with the
METER B switch of the converter in the CHAN
B position. This indicates the center of the
channel B diseriminator output.

55. Adjustmeni and Check of Drift-Compen-
sator Controls

The drift-compensator feature on the converter

is used only when the if. output signals from the

receivers are unstable because of drift of either

the oscillators in the channel A receiver and

channel B receiver or the signal being received.

TUNING

The drift-compensator feature should be used
Do not use
it if weak rf signals are received with prevailing
high noise levels.

only if the frequency drift is serious.

Under these conditions, the
output of the discriminators, as shown by meter
A (or meter B with METER B switch set at
CHAN B), seldom remain at values which can be
read accurately on the meters. Maintain ac-
curate tuning at these times by constantly monitor-
ing the output of the converter as indicated by
the meters.  Adjust the receiver tuning control
or the CHANNEL A and CHANNEL B FINE
TUNING controls on the converter as necessary
to keep the meters centered around zero.

a. Set the CHANNEL A disabling switch to
OPERATE and the CHANNEL B disabling
switch to DISABLED and then tune in a strong
rf carrier signal.

b. Check to make sure that the CHANNEL A
FINE TUNING control is set to the marker line
in the straight-up position.



¢. Adjust the channel A receiver tuning control
very carefully until meter A indicates the exact
center of the diseriminator output (par. 53a
through d).

d. Move the DRIFT COMPENSATOR switch
to the IN position and turn the OUTPUT control
to the REVERSE position.

¢. Be sure that the BAND WIDTH switch is
in the WIDE position; and that the LP FIL
switch is set at the IN position.

f. Check to see that the meter deflects to the
right when the CHANNEL A FINE TUNING
control is turned to the right, and that it deflects
to the left when the CHANNEL A FINE TUN-
ING control is turned to the left.

g. Turn the METER B switch to the CHAN
A+B position and turn both the AMP GAIN
control and LIMITER control fully clockwise.

h. Check to sce that the converter output can
be changed from a steady mark signal (about 470
on meter B) to a steady space signal (about —70
on meter B), or vice versa, by a fast movement
of the CHANNEL A FINE TUNING control
from one side to the other. (The monitoring
teletypewriter will provide an audible check.)
[f the meter B readings do not stay on the space
side (left) after the FINE TUNING control is
moved quickly to one side or the other, turn the
AMP GAIN control about one-half turn counter-
clockwise and repeat this check.

i. Check to see that the mark and space read-
ings on meter B are approximately -+70 or —70
(within -+5) when the CHANNEL A FINE
TUNING control is given a quick turn from one
side to the other.

4. Slowly turn the LIMITER control counter-
clockwise until the indication on meter B starts
to drop below 70. Set the control at the point
where the meter reading just barely starts to drop.

56. Preliminary Adjustment When Receiving
Test Tape

With the initial adjustments completed, make
the following preliminary adjustments while re-
celving a test tape signal from a distant station.

a. Adjustment Without Drift Compensator.

(1) Set the radio receivers to the correct band
and frequency to receive the distant
station. ‘

(2) Set the METER B switch to the INPUT
position, and set the OUTPUT switch
to the MARK position. Turn on the

monitéring teletypewriter and check to
see that the teletypewriter holds.

(3) Set the OUTPUT switch to the SPACE

(4)

(6)

(8)

(9)

position and check to see that the tele-
typewriter runs open. Return the OUT-
PUT switch to the MARK position.
Advance the RF GAIN control on the
channel A receiver to maximum gain
and set the CHANNEL B disabling
switch on the converter to DISABLED.
Check both receivers to see that the
AVC switch is set to the OFF position,
the BFO is set to the OFF position, the
LIMITER is set to OFF, and the
CRYSTAL FILTER SELECTIVITY
switch is set to 0. Adjust the ANT.
TRIM control of the channel A receiver
for the maximum indication on meter B.
Tune in the distant station on the chan-
nel A receiver. Use the beat-frequency
oscillator (bfo) to locate the signal and
then turn the BFO switch to OFF.
Adjust the tuning control of the channel
A receiver until the random kicks on
meter A center around zero and the
indication on meter B is maximum with
METER B switch in the INPUT
position.

Realign the ANT. TRIM control so

that a maximum input is indicated on
meter B.

Place the DRIFT COMPENSATOR

switch in the converter to the out (down)
position.

(10) Set the OUTPUT control to NORMAL

or REVERSE, depending on the fre-
quency band of Radio Receiver R-388/
URR used. The even-numbered bands
have the oscillator frequency 500 ke
above the incoming carrier and the odd-
numbered bands have the oscillator
frequency 500 ke below the incoming rf
carrier frequency. It will be necessary
to set the OUTPUT switch at NORMAL
or REVERSE depending on the fre-
quency band being used and. the posi-
tion of the DRIFT COMPENSATOR
switch. The correct switech position
may be obtained from the following
table provided that the frequency of
the mark signal transmitted by the
distant station is higher than the fre-
quency of the space signal. If the mark

75

.-



frequency is lower than the frequency
of the space signal, the transmitter
keying lines at the distant station
must be reversed.

OUTPUT switeh position

Meter A
DRIFT COM- | DRIFT COM- | deflection
PENSATOR PENSATOR
switch OUT switeh IN

BAND

Even-numbered
bands.

Odd-numbered
bands.

REVERSE_| NORMAL.__| Right

NORMAL..| REVERSE_| Left

\ |

(11) Check to see that teletypewriter signals
are being received on the monitoring
teletypewriter.

(12) Set the CHANNEL B disabling switch
of the converter to OPERATE. In-
crease the RE GAIN of the channel B
receiver to maximum. Set the CHAN-
NEL A disabling switch on the converter
to DISABLED.

(13) Adjust the ANT. TRIM control for a

maximum reading on meter B with
METER B switch in the INPUT
position.

b. Adjustment with Drift Compensator. After

the adjustments listed in @ above have been
completed, proceed as follows for the final ad-
justment of the drift-compensator cireuits.
(1) Set the DRIFT COMPENSATOR
switch to the IN position.
(2) Turn the OUTPUT control to the
alternate  (NORMAL or REVERSE)

position from that given in « above.

Section V.

Note. Personnel who are to perform the procedures
deseribed in this section should be familiar with the use of
controls and instruments and with the operating procedures
described in this chapter.

Components

Power circuit breaker_ ___ _| Switeh_ -
Switch
MOTOR switeh
MOTOR switch

Light circuit breaker . _
Teletypewriter TT-4A/TG (receive)
Teletypewriter TT-4A/TCG (send)
Perforator Transmitter TT-56/MGC:
Typing reperforator_
Transmitter-distributor.

Rectifier RA-87-A__ . =~
Control Unit, C—292B/TRA-7__
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that the controls of the components in the
ing shelter are set in the positions indicg
the following chart:

MOTOR switch
MOTOR ON-MOTOR OFF
STOP-SEND .
Power switch_ _
AC SUPPLY switeh

(3) Set the CHANNEL A disabling switch
to OPERATE and adjust the channel A
receiver tuning control so that the
meter A readings center at zero.

(4) Turn the METER B
COMP AMP position.

(5) Turn the AMP GAIN knob fully counter-
clockwise and then turn it very slowly
clockwise while observing meter B for
irregular deflections or kicks,
justment is very critical.

switch to the

This ad-
Set the knob
at the point where the kicks are at a
minimum  and the meter indicator is
essentially steady at zero.

Note. It will be practically impossible to m
adjustment unless a strong carrvier is rece
not vary in frequency.

(6) Turn the METER B switch to the
CHAN A+B position. See that meter
B swings from approximately 70 to
—70 and centers around zorg on
cellancous or tape keying signals.

(7) Obtain a steady rf carrier and reset,
the CHANNEL A FINE TUNING
control to the straight-up position, ;\(1_
just the channel A receiver RF GAIN
control so that meter A on the
reads zero (the center of the (“S('l'illlilnl.t()l'
output).  Check to see that g quicl
adjustment of the CHANNEI, A F]NF\
TUNING control from one side {4 “-l;
other will establish readings on mefop 'li
of +70 (+56) and —70 (»[-;')) (])‘“_
55h and 7). : S

ake this
ived which does

mis-

convertep

INITIAL ADJUSTMENT OF OPERATING SHELTER
57. Control Settings

Before starting the power unit, check toaae

operat-
ved in

Control Position

| OTF.
| OFF,

0P,
| OFF.

OFP,

MOTOR OFF.
STOP,

O,

Off (down).



58. Operating Shelter Starting Procedure

a. Power Source.  Set the circuit breaker
switch to ON. After determining that the con-
nections to the power unit are made properly
and that the unit is in good running order, start
the power unit according to the instructions given
in TM 11-904. Adjust the output voltage for
115 to 120 volts at the operating shelter.

b. Initial Setting of Controls en Control Unit
0-292 B|TRA-7.

(1) Turn the SERVICE switch on the
control unit to the FULL DX position.

(2) Turn the OPERATION switch on the
control unit to the NORMAL position.

(3) Turn the METER switch to the —150
VOL/T SUPPLY position.

¢. Voltage Checl.

(1) Set the AC SUPPLY switch of the
control wunit to the ON position.
The white AC SUPPLY indicator
lamp should light.

(2) The meter should indicate 75--5 to
the left of the center position. If
the reading is not within these limits,
raise the top cover on the control
unit  and adjust the slotted shaft
control labeled — 150V ADJ to obtain
the correct meter reading. (Refer to
T™ 11-262.)

(3) Turn the METER switch to the 4300
VOLT SUPPLY position. The meter
should indicate 75+5 to the right of
the center position. If the reading is
not within these limits, raise the top
cover on the control unit and adjust the
slotted shaft control labeled 300V
ADJ to obtain the correct meter reading.
(Refer to TM 11-262.)

(4) Turn the METER switch to the —300
VOLT SUPPLY position. The meter
should indicate 75410 to the left of the
center position. No adjustment of this
supply is provided. If the reading is
not within these limits, refer to the sec-
tion on trouble shooting in TM 11-262.

59. Control Unit Initial Adjustment
a. Local Recewving Test.

(1) Turn the METER switch to the REC
EXT CURRENT position. Momen-
tarily depress the RECEIVING TEST
SPACE key. The panel meter should
indicate zero. :

b.

(2) Momentarily depress the RECEIVING
TEST MARK key on the front panel
of the control unit. Adjust the EX-
TENSION CURRENT knob until the
meter indicates 75 to the right of zero.

(3) Turn the METER switch to the SEND
EXT CURRENT position. The panel
meter should indicate 75 to the right of
zero.  Momentarily depress the BREAK
key on the send teletypewriter. The
panel meter should read 0.

(4) Turn the METER switeh to the BAL-
ANCE position.  Alternately depress the
RECEIVING TEST SPACE and the
RECEIVING TEST MARK keys. The
meter indicator should indicate equal de-
flections on either side of the zero posi-
tion (between 75 and 80 in each case).
If the readings are not equal, raise the
lid on the control unit and adjust the
BALANCE AD.J potentiometer (see TM
11-262) with a serew driver until the
meter deflections are equal.

(5) Turn the METER switch to the SEND
LINE CURRENT position.

(6) Adjust the SENDING LINE CUR-
RENT MARK control until the panel
meter indicates 60 to the right of zero.

(7) Set the send teletypewriter MOTOR
switch to the ON position.

(8) Depress the BREAK key on the send
teletypewriter.

(9) Adjust the SENDING LINE CUR-
RENT SPACE control until the panel
meter indicates 75 to the left of zero.

(10) Release the teletypewriter BREAK key.

Receiving Test Signals from Receiving Shelter.

(1) Communicate with the operator at the
receiving shelter and have the operator
turn the OUTPUT switch of the con-
verter to the MARK position.

(2) Turn the METER switch on the control
unit to REC LINE CURRENT position
and check to see that the panel meter
indicates between 50 and 85 to the right
of the center position. If the meter
reads to the left, reverse the LINE
leads of the junction box marked TO
RECEIVING SHELTER.

(3) Again communicate with the receiving
shelter and have the operator turn the
OUTPUT switch of the converter to
the SPACE position.
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(4) Check to see that the control unit meter
indicates approximately the same to the
left of the center point as described in
(2) above.

(5) If the meter indication in (2) and (4)

above are not approximately the same,
have the operator at the receiving shelter
readjust the POLAR  OUTPUT
MARK and POLAR OUTPUT SPACE
controls of the dual diversity converter
(fig. 48).

¢. Local Sending Test.

(1) When the TRANSMITTER switch is
set to ON, the green TRANSMITTER
indicator lamp should light. Always
notify the transmitting shelter operator
before operating this switch.

(2) Turn the METER switch to the SEND
LINE CURRENT position and adjust

the SENDING LINE CURRENT
MARK control until the meter indicates
+60 to the right of the center position.
If a reversal is noted at the transmitting
shelter when comparing the mark signal
sent from the operating shelter and the
test mark signal from the transmitting
shelter, reverse the LINE leads on the
terminals of the junction box marked
TO TRANSMITTING SHELTER in
the operating shelter.

(3) Depress the BREAK kev on the senq
teletypewriter. ‘ ;

(4) {\(ljust the SENDING LINE CURS
J{EN’[‘. S]-’A(‘E control until the pane]
meter indicates 75 to the loft of the
ter position. i

BREAK key.

cen.

Release the teletypewritey

Section VI. FINAL ADJUSTMENTS

60. General

With the initial adjustment of equipment in the
three shelters completed, the radio set will be
ready for the final adjustment and coordination
of the overall system. Paragraphs 61 through 67
outline the procedure to be followed when coordi-
nating the operation of the transmitting, receiv-
ing, and operating shelters.

61. Final Adjustments of Transmitting Shelter
and Operating Shelter

a. Communicate with the operator at the oper-
ating shelter and have him throw the TRANS-
MITTER switch to ON. With the TEST key
of the frequency-shift exciter at NORM and the
TEST OSC switch at OFF position, readjust the
OSCILLATOR TUNING dial until zero beat is
heard in the loudspeaker. (Do not retune the
buffer at this time.)

b. Move the TEST OSC switch to the 850~
position and have the operator at the operating
shelter send a space signal. Adjust the SHIFT
dial until a zero beat is obtained between the two
audio tones (850 cycles) and is indicated by the
850 ~TEST indicator tube.

¢. Move the TEST OSC switch to the OFF
position.

d. Communicate with the operator at the oper-
ating shelter and have him send a mark signal.
If zero beat is not heard in the loudspeaker, re-
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adjust the OSCILLATOR
to obtain a zero beat.
¢. Repeat the procedures in b, and ¢
. s .. ? ) (
until proper conditions are obtaine( :
adjustments are necessary.

TUNING dig] slightly,

abovg
and ng pa.

62. Final Adjustments at Receivi
Operating Shelter

After all preliminary adjustments have
performed in the receiving shelter \\'i(l]()l((
nection to the system, and final adjustm, l
the transmitting shelter have been made
with the following tests. These togts sh
be made whenever a local system test ig

a. Using Telephone K-8 B,('onnnu‘..]
the operating shelter and check to make
the operator is ready to receive pol
for operation of the control unit
writers in the operating shelter,

b. Request that the operating sheltep se X
tape signals to the transmitting shelgep R

¢. Tune in the local transmitter (-\‘(.‘n(li 3
tape signals) with the channel A l'v(-oivljg N
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f. Check the neutral de loops as follows:

(1) Restore the OUTPUT switch of the con-
verter to the MARK position.

(2) Turn the METER B switch to NEU-
TRAL.

(3) Adjust the NEUTRAL OUTPUT knob
until meter B indicates 60 to the right
of zero.

¢. Check the polar de loop as follows:

(1) Turn the METER B switch to POLAR.

(2) Adjust the POLAR OUTPUT MARK
control until meter B indicates 25 to the
right of zero.

(3) Turn the OUTPUT switch to SPACE.

(4) Adjust the POLAR OUTPUT SPACE
control until meter B indicates 25 to the
left of zero.

(5) Restore the OUTPUT switch to either
the NORMAL or REVERSE position.

h. Request the operating shelter to send tape
signals and check the operating shelter teletype-
writers for proper copy. Adjust the margin on
the operating shelter teletypewriter, if necessary.

i. Set the CHANNEL A disabling switch to
DISABLED and the CHANNEIL B disabling
switch to OPERATE. Turn the RF GAIN con-
trol of the channel B receiver to the maximum
clockwise position. Using the channel B receiver
and the channel B input to the converter, check
to see that copy is received on the monitoring
teletypewriter and also on the teletypewriter in
the operating shelter.

7. The system lineup at the receiving shelter is
now complete. Stand by for orders from the oper-
ating shelter.

63. Tuning to Distant Transmitter Frequency

@. Tune the receivers to the distant transmitter
frequency.

h. Set the CHANNEL B disabling switch on
the converter to DISABLED and the CHANNEL
A disabling switch to OPERATE.

¢. Turn the BFO switch of the channel A
receiver to ON. Adjust the tuning control to
locate the signal from the distant station and then
turn the BFO switch to OFIF.

d. Reduce the rf input by turning the RE
GAIN control counterclockwise if the indication
on meter B (METER B switch at INPUT) of the
converter is more than 100.

¢. Carefully tune the channel A receiver while
observing meter A indications. Locate the signal
in the center of the diseriminator output (par. 53).

f. Check to see that meter A deflects to the
right and to the left of zero for miscellaneous key-
ing signals; these deflections should be of approxi-
mate equal plus and minus values when the
receiver is tuned properly.

g. When the distant station is transmitting a
steady mark signal, tune the channel A receiver
until the meter deflection is approximately 50
(for a frequency shift of 850 cycles).

h. Set the CHANNEL A disabling switch to
DISABLED and the CHANNEL B disabling
switch to OPERATE. Increase the rf gain of the
channel B receiver.

i. Turn the METER B switch to INPUT.

4. Adjust the ANT. TRIM control for a max-
imum indication on meter B.

k. Adjust the RF GAIN control for an indica-
tion of approximately 100 to the right of zero on
meter B.

I. Turn the METER B switch to CHAN B
and note the reading of meter B.

m. Set the CHANNEL A disabling switch to
OPERATE. Carefully observe meters A and B
since the meter deflections reveal the diversity
effect on the two antennas if there is considerable
fading. Check to see that the sum of the two
readings of the meters is about =50 when a steady
mark is transmitted, and that first one meter, and
then the other, indicates a full-mark deflection.
Most of the output may be received at times on
one receiver when keyed signals are received, and
quite often the mark signals are received over
channel A and the space signals over channel B,
or vice versa. If the distant transmitter is sending
signals, adjust the rf gain of channel A receiver to
make the maximum swings of meter A and meter
B equal. Y

n. Adjust the rf gain of the channel A receiver
until the output indicated by meter A is equal to
the output from the channel B receiver as indi-
cated on meter B (with METER B switch in the
CHAN B position).

64. Tuning Check During Normal Transmission
a. During Period While Steady Mark is Trans-
mitted.

(1) Observe when a steady marking condi-
tion is being transmitted.

(2) Sce that meters A and B on the dual
diversity converter alternately deflect
equally (approximately =£50).

(3) If the meter A indications fail to equal
the meter B indications, adjust the
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tuning of the channel A receiver. First
reduce the rf gain of the channel B
receiver and then adjust the tuning of
the channel A receiver for a reading on
meter A of +50. Increase the rf gain
of the channel B receiver so that meter
A and meter B deflect equally.

b. During Period When

Miscellaneous Tele-

typewriter Signals are Transmitted.

(1) When receiving miscellaneous teletype-
writer signals, the deflections of both
meters A and B should average around
Ze10.

(2) Detuning will be evident if both meters
average cither to the left or to the right.

(3) Adjustment of the tuning control of the
channel A receiver in the proper direc-
tion will correct this condition.

65. Adjustment of Output Control Circuit

a. Drift Compensator Disconnected.

(1) The drift-compensator feature need not
be used if the if outputs of channel A
and channel B receivers remain stable.
A sufficiently stable output is indicated
if it is not necessary to retune the re-
ceivers more often than onece an hour.

(2) Do not use the drift-compensator feature
if weak rf signals are received with pre-
vailing high noise levels. Under these
conditions, the outputs of the diserimina-
tors as shown by meters A and B
(METER B at CHAN B) seldom remain
at values which can be read accurately
on the meters. Maintain accurate tuning
at these times by constantly monitoring
the output of the converter.

(3) Check to see that the DRIFT COMPEN-
SATOR is in the out (down) position
and that the AMP GAIN knob is not
set beyond its midposition.

(4) Turn the OUTPUT switch to the position
that provides mark and space signals
of proper polarities as indicated in the
following table:

Position of OUT-

Yeflecti wors A ¢ ' mark signe i
Deflection of meters A and B for a mark signal PUT switch

REVERSE
NORMAL

(5) Set the METER B switch to the CHAN
A+ B position.

(6) Check to see that the meter needle
swings approximately equal distances

to the right and left for steady mark and
space signals, and fluctuates about zero
on miscellaneous keying signals.

Note. The meter deflection should be ap-
proximately full scale to the right for a steady
mark, if the teletypewriter signals have an
850-cyele shift.

(7) Conneet a  headset to the PHONES
KEYED TONE jack on the front panel
of the converter, and verify that distinet,
tones are heard. Distinet tones indicate
the absence of noise peaks or distortion
arising from improper tuning.

b. Drift Compensator Used.

(1) Move the DRIFT COMPENSATOR
switch to the IN position.

(2) 'l‘m:n l].w OUTPUT switch to a position
which is opposite to that which is used
when the drift-compensator feature j

f ' S
disconnected, as follows:

Defleetion of meters A and B for a mark signal \ l""\'i,‘ ion of OU-
UT switeh

1AG T o RERR ba o S S I C R ORI B F e NORMAT
le(‘Hw_ Lo 3 1

SR EVERS]C

(3) Turn the METER B
COMP AMP position.
(4) Turn the AMP GAIN knob fully countep
clockwise and then, when misc(‘“:mmu;
signals are being received, slowly 1unl\
the knob clockwise while ()l),.qo,.\vi”(,.
meter B for a minimum of il"'O("ulq?
deflections or kicks., A tapered (-()Tnl‘r‘(’)l
is provided, and the normal settine
usually will be 30° or 40° from 1h:
counterclockwise stop for an 850-cyele
frequency shift. Set the AMP (},.\]1\'
knob in a position that provides g
keyed tone output from the converter
and results in minimum kicks in meter
B. A more definite setting of the AMP

switch to tha

GAIN knob may be found if the
LIMITER knob is first tuned fully
clockwise. .
(5) Turn the METER B switch to the

CHAN A--B position.



(6) Verify that the deflection of meter B on
a steady mark signal is 70 to the right
of zero. During a steady mark signal,
reset the LIMITER knob to a position
which ecauses the indication to just
start to decrease.

(7) Connect a headset to the PHONIES
KEYED TONE jack and verify that
clear distinet tones are produced. Dis-
tinet tones indicate the absence of noise
peaks or distortion arising from improper
tuning.

66. Carrier-Control Mark-Hold Feature

The carrier-control mark-hold feature is pro-
vided in the converter to maintain a steady
marking condition automatically if the trans-
mitting station shuts down or the carrier frequency
disappears for any reason. It must be used in
case of one-way reversible operation. For other
types of operation, full-duplex or half-duplex,
the carrier-control mark-hold feature is not
required for operating reasons. If the mark-hold
feature is not required, turn the MARK HOLD
LEVEL control counterclockwise to the OFF
position. (This is indicated by a click.) When
the mark-hold feature is used, make the follow-
ing adjustments:

a. Turn the MARK HOLD LEVEL control
knob fully clockwise.

b. With the power at the distant transmitter
off or with both receivers detuned from the signal,
verify that a steady marking signal is connected
to one of the associated de loops. (The tele-
typewriter does not run open.) Do not turn the
receiver volume down for this test because total
noise should be present.

Note.  Occasional kicks may be transmitted if relatively
high noise levels prevail. In this case, slowly turn the
MARK HOLD LEVEL knob counterclockwise until a
steady marking signal is produced.

e. When carrier current is received again,
verify that the setting deseribed in b above does
not cause steady marking signals which interrupt
normal keying.

d. Check the setting of the MARK HOLD
LEVEL knob from time to time. It is important
to provide a setting which is turned as far elock-
wise as possible so that it does not interfere when
receiving weak or fading rf signals, and also is

turned far enough counterclockwise to result in
applying a steady marking signal when the car-
rier is disconnected. The setting of the control
is subject to some change due to variable noise
levels and different rf gain control adjustments of
the associated receivers.

67. Moniioring Received Signal

a. Except when the noise level is high, fre-
quently monitor the diseriminator output of the
converter on meter A and on meter B with the
METER B switch in the CHAN B position.
Adjust the receiver tuning controls or the CHAN-
NEL A, CHANNEL B, and FINE TUNING
controls to keep the output balanced near zero.
When high noise levels prevail, monitor the
keyed tones.

Note. 1If the above procedure is not required more
than once an hour (after a warmup period of 2 hours),
set the DRIFT COMPENSATOR switch to the out
position (down). If these adjustments are necessary
more often than once an hour, set the DRIFT COM-
PENSATOR switech to the IN position but do not use
the drift-compensator feature when weak signals prevail.

b. Set the METER B switch to the INPUT
position and continually monitor the input level
on meter B.

(1) The input level indication should be
more than 15, even under extreme
fading conditions.

(2) Operate both receivers simultaneously
for dual diversity reception.

(3) Keep the ANT. TRIM control on chan-
nel A and Channel B receivers at the
position which gives the maximum indi-
cation on meter B, with METER B
switch in the INPU'T position.

(4) Keep the BFO switch at the OFF posi-
tion on the channel A and channel B
receivers except when using the loud-
speaker to locate a distant station.

(5) Keep the CRYSTAL FILTER SELEC-
TIVITY control at the lowest possible
position necessary to keep out undesir-
able signals.

(6) Keep the CRYSTAL FILTER PHAS-
ING control at the position which most
attenuates the unwanted heterodyne.

(7) ‘Keep the LIMITER switch and the AVC
switch at the OFF position.
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Section VII.

68. Teletypewriter Operation

The sending teletypewriter, typing reperforator,
or the transmitter-distributor, when operated,
keys the Control Unit C-292B/TRA-7 through
a neutral loop circuit. The control unit converts
these neutral signals into a polar signal which,
in turn, is carried over the wire line to the trans-
mitting shelter. The polar signals control the
frequency shift of the transmitter. Radiotele-
type signals are received by the radio receivers
and are transferred to the converter. In the
converter, neutral and polar signals are developed
from the received signals. The neutral signals
actuate the monitoring teletypewriter in the
receiving shelter. The polar signals are supplied
over wire lines to the control unit in the operating
shelter. This control unit converts the polar
signals to neutral signals and distributes them
through Junction Box J-204/MRC-2 to the
teletypewriter equipment. Page copy is either
printed on the receive teletypewriter or tape
copy is made on the typing reperforator. The
teletypewriters and the typing-reperforator are
provided with a set of transmitting contacts
brought out on a black plug and an independent
receiving mechanism, the connections of which
are terminated in a red plug associated with the
equipment. The transmitter-distributor has a
set of transmitting contacts terminated in a gray
plug. In general, the following requirements are
necessary for satisfactory teletypewriter operation.

@. All mechanisms (o be used in the ecircuit
must be connected in series.

b. No more than three mechanisms should be
connected in any one circuit.

¢. Holding current of approximately 60 ma
must be supplied to all receiving equipments to
prevent them from running open. This holding
current may be obtained from the send extension
circuit. or the receive extension circuit of the
control unit or from the jack box associated with
the typing reperforator.

d. All transmitting contacts which are to key
the transmitter must be plugged into the black
or gray jacks of the send extension circuit.

e. All receiving mechanisms which are to pro-
vide home copy of the transmitted messages must
be plugged into the red jacks of the send extension
circuit.

f. Junction Box J-204/MRC-2
means for many patching arrangements.

provides a
Five
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OPERATION UNDER USUAL CONDITIONS

patching arrangement illustrations are described
in paragraphs 69, 70, and 71. These illustrations
(figs. 35, 49, 50, 51, and 52) are representative of
the patching arrangements possible using Junection
Box J-204/MRC-2. Other arrangements are
left to the diseretion of the operator.

69. Dual Diversity, Full-Duplex Operation
a. Recewing and Sending on  Teletypewriters,
Monitoring on One Teletypewriter.

(1) At the operating shelter, make the
following connections on Junction Box
J-204/MRC-2 (fig. 35):

() Patch Cord CC-66 between the SEND
TTY BLACK jack and the SEND
EXT. BLACK jack.

(b) Patch Clord CC-66 between the SEND
TTY RED jack and the SEND
EXT. RED jack.

(¢) Patch Cord CC-66 between the REC.
TTY RED jack and the REC, BT
RED jack.

(2) At the operating shelter, set the telephone
switch of the jack panel to COMBIN ED.

(@) Communicate with the transmitgine
shelter operator and have him ('hv('I:
to see that the components are reg
to transmit on a full-duplex basis

(b) Communicate with the receiving sln-l((x\l..
operator and have him check g See
that the components are ready ‘
receive

dy

to

messages  on - q l'llll~tll|p[(\\.

basis.
(3) Perform the following steps in the op-
erating shelter:
(@) Set the OPERATION switch of the

~control unit to NORMAL,

(b) Set the SERVICE switch on the

control unit to FULL DX.

Set the METER switch on the control

unit to REC. EXT. CURRENT, and

adjust the EXTENSION CURRENT
control for an indication of 75 to the
right of zero on the meter,

(d) Set the MOTOR switch on the receive
(right) teletypewriter to ON.

(¢) Set the METER switch on the control
unit to SEND LINE CURRENT.,
Adjust the SENDING LINE CUR-
RENT MARK control for an indica-
tion of 60 to the right of 0 on the meter.

—
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Depress the BREAK key and adjust
the SENDING LINE CURRENT
SPACE control for an indication of 75
to the left of 0 on the meter.

(f) Set the MOTOR switch on the send
(left) teletypewriter to ON.

(9) Type out the message on the send tele-
typewriter.  The message will be
transmitted to the distant station and
the message will be monitored as page
copy on the send teletypewriter.

(h) Messages from the distant station will
be received as page copy on the receive
teletypewriter and may be monitored
in the receiving shelter.

(4) To reverse the send and receive teletype-
writer operation, make the following
connections in place of those indicated
in a(l)(a), (b), and (¢) above. Refer to
figure 49.

(a) Patch Cord CC-66 between the SEND
TTY  RED: jack and REC. EXT,
RED jack.

(b) Patch Cord CC-66 between the REC.
TTY BLACK jack and the SEND
EXT. BLACK jack.

(¢) Patch Cord CC-66 between the REC.
TTY RED jack and the SEND EXT.
RED jack.

(5) To receive on both teletypewriters and
send from the send teletypewriter, make
the following connections in place of
those indicated in a(1)(a), (b), and (¢)
above. Refer to figure 50.

(@) Patch Cord CC-66 between the SEND
TTY BLACK jack and the SEND
EXT. BLACK jack.

(b) Patch Cord CC-66 between the SEND
TTY RED jack and the REC. EXT.
RED jack.

(¢) Pateh Cord CC-66 between the RIEC.
TTY RED jack and REC. EXT.
RED jack.

b. Receiving on Typing Reperforator and I[e-
ceive Teletypewriter and Monitoring and Sending
on Send Teletypewriter.

(1) At the operating shelter, make the follow-
ing connections to Junction Box J-204/
MRC-2. Refer to figure 51.

(@) Pateh Cord CC-66 between the SEND
TTY RED jack and the SEND EXT.
RED jack.

(b) Patch Cord CC—66 between the REC.
TTY RED jack and the REC. EXT.
RED jack.

(¢) Insert the red shell plug of the typing
reperforator into the REC. EXT.
RED jack.

(d) Patch Cord CC-66 between SEND
TTY BLACK jack and SEND EXT.
BLACK jack.

(2) Proceed as directed in a(2)(a) and (b)
above.

(3) Perform the following steps in the oper-
ating shelter:

(@) Proceed as directed in a(3)(a), (b), and
(¢) above.

(b) Set the power switch on the typing
reperforator to ON and the MOTOR
switch of the send and receive tele-
typewriters to ON.

(¢) Type out the message on the send tele-
typewriter. The message will be
transmitted to the distant station and
the message will be monitored on the
send teletypewriter.

(d) Messages from the distant station will
be received on the typing reperforator
as perforated and printed tape and on
the receiver teletypewriter as page
copy.

¢. Preparing Perforated Tape and Sending on
Typing Reperforator, Receiving on Receive Tele-
typewriter, and Monitoring with Send Teletype-
writer.

(1) At the operating shelter, make the fol-
lowing connections to Junction Box
J-204/MRC-2. Refer to figure 52.

(@) Patch Cord CC-66 between the REC.
TTY RED jack and REC. EXT.
RED jack. T

(b) Patch Cord CC-66 between SEND
TTY RED jack and SEND EXT.
RED jack.

(¢) Insert the red shell plug of the typing
reperforator into the SEND EXT.
RED jack and the black shell plug
into the SEND. EXT. BLACK jack.

(2) Proceed as directed in a(2)(a) and (b)
above.

(3) Perform the following steps in the oper-
ating shelter:

(a) Proceed as directed in a(3)(a), (b), (¢),
(¢), and b(3)(b) above.
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Figure 49. Reverse leletypewriler palching arrangement.

(b) Type out the message on the keyboard
of the typing reperforator. The mes-
sage will be transmitted to a distant
station and will be monitored on the
send teletypewriter. The message will
appear as code perforated tape from
the typing reperforator.

(¢) Messages from the distant station will
be printed as page copy by the receive
teletypewriter.

d. Sending From Transmitter-Distributor, Mon-
itoring With Receive Teletypewriter, and Receiv-
ing With Send Teletypewriter.

(1) At the operating shelter, make the fol-
lowing connections to Junction Box
J—204/MRC-2. Refer to figure 49.

(@) Pateh Cord CC-66 between the REC.
TTY RED jack and the SEND EXT.
RED jack.

(b) Pateh Cord CC-66 between the SEND
TTY RED jack and the REC. EXT.
RED jack.
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(¢) Insert the gray shell plug of the trang
mitter-distributor into the S]«]N'i;
EXT. GRAY jack.

(2) Perform the following steps
operating shelter:

(@) Proceed as directed in a(3)(a), @), (e)
and (¢) above. 7 g

(b) Set the MOTOR switches of the re-
ceive teletypewriter and seng tele-
typewriter to ON.

(¢) Set the MOTOR ON-MOTOR ORR
switeh of the transmitter-distribu o
to MOTOR ON. Set the STOP.
SEND switch to SEND.

(d) Feed the prepared tape through (he
tight tape switch and into the 1;-;,;15;
mitter-distributor.

mn ”lc

The code perfo-
rated message will be sent to the distant
station. This message will be monj-
tored on the receive teletypewriter,

(¢) The messages from a distant station
will be received as page copy on the
send teletypewriter.
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Figure 50.  Recetve on both teletypewriter, transmil on send teletypewriter, palching arrangement.

70. Dual Diversity, Half-Duplex Operation
a. Recewing and Sending on Send Teletypewriter,
Monitoring on Receive Teletypewriter.

(1) Have the operator at the transmitter
shelter communicate with the distant
station. Advise the distant station oper-
ator to operate on half duplex at a certain
time.

(2) From the operating shelter, communicate
with the receiving shelter and have the
operator adjust the receiving shelter
components to the frequency of the
distant station.

(3) At the operating shelter, make the fol-
lowing connections to Junction Box
J-204/MRC-2:

(a) Patch Cord CC-66 between the SEND
TTY RED jack and the REC. EXT.
RED jack.

() Patch Cord CC-66 between the SEND
TTY BLACK jack and SEND EXT.
BLACK jack.

(¢) Patch Cord CC—66 between the REC.

" TTY RED jack and the SEND
EXT. RED jack.

(4) At the operating shelter, set the telephone
switch to COMBINED.

(@) Communicate with the transmitting
shelter operator and see that the
components are ready to transmit on
a half-duplex basis.

(b) Communicate with the receiving shelter
operator and see that the components
are ready to receive messages on a
half-duplex basis.

(5) Perform the following steps in the
operating shelter:

(@) Set the OPERATION switch of the
control unit to NORMATL.
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(b) Set the SERVICE switch on the
control unit to HALEF DX.

(¢) Set the METER switch on the control
unit to REC EXT CURRENT and
adjust the EXTENSION CURRENT
control for an indication of 75 to the
right of O on the meter.

(d) Set the METER switch on the control
unit to SEND LINE CURRENT.
Adjust the SEND LINE CURRENT
MARK control for an indication of
60 to the right of O. Depress the
BREAK key of the send teletypewriter
and adjust the SENDING LINE
CURRENT SPACE control for an
indication of 75 to the left of O on
the meter.

(¢) Set the MOTOR switches of the send
and receive teletypewriters to ON.

(f) At the predetermined time, type out
the message on the keyboard of the
send teletypewriter. Signal the distant
operator with a go-ahead signal at
the end of the
receive

transmission. The

teletypewriter will monitor

the message sent to the distant station.

(2) The message from the distant station

will be received on the send tele-

typewriter as page ' copy. At the

end of the transmission, the operator

of the distant station will give the

local operator the go-ahead signal.

(h) Transmission can be interrupted by

either the local or distant operator

by depressing the BREAK key of the

teletypewriter.

b. Receiving and Sending on Receive Teletype-
writer, Monitoring on Send Teletypewriter.

(1) At the operating shelter, make the
following connections to Junection Box
J—204/MRC-2:

(@) Patch Cord CC-66 between SEND
TTY RED jack and SEND EXT.
RED jack.

(b) Patch Cord CC-66 between REC.
TTY BLACK jack and SEND EXT.
BLACK jack.

(¢) Patech Cord CC-66 between REC.
TTY RED jack and REC. EXT.
RED jack.

(2) Proceed as directed in a(4)(a) and (b)
above.

86

(3) At the operating shelter, perform the
following steps:

(@) Proceed as directed in a(5)(a) through
(¢) above.

(b) At the predetermined time, type out
the message on the keyboard of the
receive teletypewriter. Signal the op-
erator with a go-ahead signal at the
end of the transmission. The send
teletypewriter will monitor the mes-
sage sent to the distant station.

(¢) The message from the distant station
will be received on the receive tele-
typewriter as page copy. At the
end of l,h.u transmission, the operator
at the distant station will give the
'l:)(-n.l operator the go-ahead signal.

(d) Transmission can be interrupted hy
cither the local or distant operator
by depressing the BREAK key of the
teletypewriter in use.

c. Recewing and Sending on Typing Reperfo-
rator and Monitoring on Send Teletypewriter.
(1) ‘\[ 1]1‘(\ shelter, make {}e
following connections on Junction
J-204/MRC-2:
D¢ ' a1, O_0n OO 1

(@) l’ «\1,1‘( Iy] 7(,0‘1(1 (.,( 66 between the SEND
I'T'Y RED jack and the SEND EXT
RED jack. }

(b) Insm'l' the l)la.u'k plug of the Lypinoe
reperforator into the SKENTD EXT
BLACK jack. :

(¢) Insert the red plug of the
reperforator into the RE(C.
RED jack.

(2) Proceed as
(b) above.
(3) Perform the following
operating shelter:
roceed as directed i 5

() I‘m(,(ul as directed in a(5)(a) (hro
(d) above.

(b) Set ll.w power .\'\\'l'l('ll of the typing
reperforator to ON and the MOTOR
switch of the send teletypewriter to
ON.

(¢) At the predetermined time, type out
the message on the keyboard of the
typing reperforator. Signal the dig-
tant operator with a go-ahead signal
at the end of the transmission. The
send teletypewriter will monitor the
message sent (o the distant station,

operating

Box

typing

EXT,

directed in

@(4)(a) and
steps  in  the

1eh



JUNCTION BOX
J-204/MRC-2 \

BLACK RED

REC. TTY
BLACK  RED

TO
TRANSMITTER-
DISTRIBUTOR

CORD CC-66

TO
TYPING

REPERFORATOR

CORD CC-66
TM624-513

Figure 51. Normal operation and receiving on typing reperforator.

(d) The message from the distant station
will be received on the reperforator
transmitter as' perforated and printed
tape.

(¢) Transmission can be interrupted by
either the local or distant operator by
depressing the BREAK key of the
typing reperforator or the teletype-
writer in use.

71. Dual Diversity, One-Way Reversible
Operation

a. Receiving and Sending on Send  Teletype-

writer, Monitoring on Receive Teletypewriter.

(1) Have the operator at the transmitting
shelter communicate with the distant
station.  Advise the distant station
operator to operate on a one-way re-
versible basis at a certain time.

(2) Krom the operating shelter, communicate
with the receiving shelter and have the
operator adjust the receiving shelter
components to the assigned frequency.

Adjust the mark-hold level feature as
indicated in paragraph 66.

(3) At the operating shelter, miake the fol-
lowing connections to Junction Box
J-204/MRC-2:

(a) Patch Cord CC-66 between the SEND
TTY BLACK jack and the SEND
EXT. BLACK jack.

(b) Patch Cord CC-66 between the SEND
TTY RED jack and the REC. EXT.
RED jack.

(¢) Patch Cord CC-66 between the REC,
TTY RED jack and the SEND
EXT. RED jack.

(4) At the operating shelter, set the tele-
phone switch to COMBINED.

(@) Communicate with the transmitting
shelter operator and check to see that
the components are ready to transmit
on a one-way reversible basis.

(b) Communicate with the receiving shelter
operator and check to sce that the
components are ready to receive mes-
sages on the one-way reversible basis.
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© (5) Perform the following
operating shelter:

(@) Set the OPERATION switch on the
control unit to NORMAL.

(b) Set the SERVICE switch on the
control unit to ONE WAY.

(¢) Set the METER switeh on the control
unit to REC EXT CURRENT and
adjust the EXTENSION CURRENT
control for an indication of 75 to the
right of O on the meter.

(d) Set the METER switch on the control
unit to SEND LINE CURRENT
Adjust the SENDING LINE CUR-
RENT MARK control for an indica-
tion of 60 to the right of O. De-
press the BREAK key of the send
teletypewriter and adjust the SEND-
ING LINE CURRENT SPACE con-
trol for an indication of 75 to the left
of O on the meter.

(e) Set the MOTOR switches of the send
teletypewriter and the receive tele-
typewriter to ON.

(f) At the predetermined time, set the
TRANSMITTER switch on the con-
trol unit to ON. Type out the mes-
sage on the keyvboard of the send tele-
typewriter. Signal the distant operator
with a go-ahead signal at the end of
the transmission. Set the TRANS-
MITTER switch to OFF. The re-
ceive teletypewriter will monitor the
message sent to the distant station
as page copy.

steps in  the

(9) The message from the distant station
will be received on the send teletype-
writer as page copy.

b. Recewing and Sending on Recewe Teletype-
writer, Monitoring on Send Teletypewriter.

(1) At the operating shelter, make the follow-
ing connections to Junction Box J-204/
MRC-2:

(@) Patch Cord CC-66 between REC.
TTY BLACK jack and SEND EXT.
BLACK jack.

(b) Patch Cord CC-66 between
TTY RED jack and
RED jack.

(e) Patch Cord CC-66 between SEND
TTY RED jack and SEND EXT.
RED jack.

REC.
REC. EXT.

88

(2) Proceed as directed in a(4)(a) and (b)
above.

(3) Perform the following steps in the oper-
ating shelter:

(@) Proceed as directed in a(5)(a) through
(e) above.

(b) At the predetermined time, set the
TRANSMITTER switch on the con-
trol unit to ON. Type out the message
on the keyboard of the receive tele-
typewriter. Signal the distant opera~
tor with a go-ahead signal at the end
of the transmission. Set the {rans-
mitter switch to OFF. The send tole~
typewriter will monitor the message,
as page copy, sent to the distant

station.

(¢) The message from the distant station
will be received on the receive toles
typewriter as page copy.

¢. Receiving and Sending on Typing Reperw

Jorator, Monitoring with Send Teletypewrite,.

(1) At the operating shelter, make the follow-
ing connections to Junction Box J-204
MRC-2: /

(@) Patch Cord CC-66 between the SENT)
mrmy N 3 ; <=
MTY RED jack and the SENT RX]
RED jack. A

(b) Insert the black shell plug of (],
reperforator into the SENT

BLACK jack. BT
(¢) Insert the red shell plug of the typi

reperforator into the RIS, EX'I‘,.]{[; i‘s’

jack. “0

(2) Proceed as directed in (4
above.

H(a) ang (b)

(3) Perform the following steps in the op
; ere

ating shelter: .
(a) Proceed as directed in a(5)(

@) throug|
/ \
(d) above. Z

(b) Set llll(‘ power H\\'i'l('ll of the typing
reperforator to ON and the M()’l‘()l?
switch of the send teletypewritor to
ON.

(¢) At the predetermined time, sof the
TRANSMITTER switch on the con-
trol unit to ON. Type out the Message
on the keyboard of the typing reper-
forator.  Set the TRANSMITTER
switch to OFF. Observe the end-of-
line light to prevent the receive tele-

Lypine
A [)lllg



JUNCTION BOX
J-204/MRC-2 ’/

AE —\
pe— =
= = —— =N
SEND TTY REC. TTY
BLACK RED BLACK RED

TRANSMITTER~-
DISTRIBUTOR

¢ TO TYPING
REPERFORATOR

typewriter from typing beyond the
edge of the paper. The send teletype-
writer will monitor the message as
page copy.

(d) The typing reperforator will perforate
and print the message from the distant
station on tape.

72. Typing Reperforator Operation With Con-
nection Box
(fig. 46)

The connection box de power cord provides
current for two test circuits. One of these has
three jacks in series, and the other has two. These
test jacks, in conjunction with the signal line
jacks, permit various operating combinations for
emergency land line operation.

@. To prepare a perforated and printed tape
locally and to transmit simultancously to the line
from tape, make the following connections:

CORD CC-66
TM 624-514

Figure 52.  Transmil and cut tape on typing reperforator, normal operation.

(1) Insert the red and black plugs of the
typing reperforator into the jacks of local
circuit 1.

(2) Insert the gray plug of the transmitter-
distributor in the SEND jack of line 1 or
line 2 as required.

b. To sendfrom the typing reperforator keyboard
to line and to receive from line (making perforated
and printed tape on ecither operation) and to
transmit simultaneously to another line from the
tape (the station functioning as a repeater) use the
following connections:

(1) Insert the red and black plugs of the
typing reperforator in the REC. and
SEND jacks of line 1 or 2 as required.

(2) Insert the gray plug of the transmitter-
distributor in the send jack of the re-
maining line.

¢. To send from the keyboard to line and to

receive from line (making page copy on either
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operation), to prepare a perforated tape locally,
and to transmit simultancously to another line
from tape, use the following connections:

(1) Insert the red and black plugs of page
teletypewriter in the REC. and SEND
jacks of line 1 or 2 as required.

(2) Insert the red and black plugs of the
typing reperforator in plugs of local
circuit 1.

(3) Insert the gray plug of the transmitter-
distributor in the SEND jack of the
remaining line.

d. To send from the keyboard to line and to
receive from line (making perforated tape on
either operation), and to prepare simultaneous
page copy from perforated tape previously ob-
tained from any source, make the following
connections:

(1) Insert the red and black plugs of the
typing reperforator in the REC. and
SEND jacks of line 1 or 2 as required.

(2) Insert the gray plug of the transmitter-
distributor in the jack of local circuit 1.

(3) Insert the red plug of the page teletype-
writer in the jack of local circuit 1.

¢. To prepare a perforated tape plus a page
copy locally and to transmit simultancously to
line from tape, make the following jack box con-
nections:

(1) Insert the red plugs of the typing reper-
forator and the page teletypewriter in
jacks of local circuit 1.

(2) Insert the black plug of the reperforator
or page teletypewriter, depending on
which keyboard is used, in the remaining
jack of local cireuit 1.

(3) Insert the gray plug of the transmitter-
distributor in the SEND jack of line I
or 2 as required.

J. To send from the keyboard of either the
typing reperforator or the page teletypewriter to
line, to receive from line (making perforated tape
and page copy on either operation), and to trans-
mit simultaneously to another line from tape,
malke the following connections:

(1) Insert the red and black plugs of the
typing reperforator and the page tele-
typewriter in the REC. and SEND jacks
of line 1 or 2 as required.

(2) Insert the gray plug of the transmitter-
distributor in the SEND jack of the
remaining line.
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g. To prepare a perforated tape or page copy,
or both, from previously prepared tape, make the
following connections:

(1) Insert the gray plug of the transmitter-
distributor in the jack of local cireuit 1,
(2) Insert the red plug of the typing reper-

forator or the page teletypewriter, or

both, depending on copy desired, in the
remaining jacks of local circuit 1.
73. Radioteletype Relay Operation
@. Adjust the transmitting shelter components

to the assigned frequency as indije
graphs 40 through 47.

b. A(.I_]u.s't, the receiving shelter
the assigned frequency as indicate
50 through 55.

ated in para-

components fo
d in paragraphs

¢. Adjust the operating shelter
indicated in paragraphs 57 and 58,

d. In the operating shelter, set the I
TION switch to the EMERG TS ])();ill);mf)l 14J]R‘.\\
SERVICE switch to the FULIL, DX oo ¢ ¢
the control unit.

e. Set the MOTOR switch of the
teletypewriter in the receiving sheltep
position.

components ag

h(\
Position oy,

monilm-ing
to the ON

f. Messages received from one statioy
] 1

retransmitted to the other station The will bg

; ; ) . " 3

ing teletypewriter in the receivipe sh ]T“'”LOP-
& s She " A

print page copy of the message. er wil]

74. Normal Cw Transmission
a. From Transmitting Sheltey.

(1) Insert the plug on the Key J 317
A DY

the KEY jack of Junetion Box T iy ¢
MRC-2 or cither KEY jack ()l'\l ; =03
Box JB-70-(*). “Unctig,

Note: If the KEY Jackiof it a:
70-(*) is used, Cord CD
from the DISABLING i
N : NGO jack of 1] o
J-207/MRC-2. If thig I8 not o Thetion Box
uous unbroken carriep Y contin.
will be transmitted,
moved when ke
MRC-2.
(2) Set the TEST key op the
shift exciter unit to the MARK
(3) Set the transmitter switch on
Box JB-70 (*} to the

position.

e 'emoveq

|‘l'(*(|uvn(-y
position.
L Junection
'RANS. ON
(4) Depress Key J-37. The buffer
lamp becomes bright,
rent meter reg

mdicator
and normal cur-
ulings are observe

. d on the
transmitter and amplifier,



(5) Release the key and the buffel indicator
lamp will become dim.

(6) The cw intelligence can be monitored
at Junction Box JB-70-(*) by plugging
the headset into either HEADSETS
jack and setting the C. W. SIDETONE
switch to the correct position. In the
TO BC-342 position, the sidetone will
be heard in the right-hand jacks and in
the TO BC-312 position, in the left-hand
jacks.

b. I'rom Receiving Shelter.

(1) At the operating shelter, set the OPER-
ATION switch of the control unit to
the EMERG CW position and the
EE-8 switch on the jack panel to the
COMBINED position,

(2) Communicate with the receiving shelter.
Instruct the operator to set the OUTPUT
switch of the converter to the SPACE

position.
(3) Communicate with the transmitting
shelter. Instruct the operator as fol-

lows:

(@) Remove the plug at the end of Key
J-37 from the KEY jack of Junction
Box J-207/MRC-2,

(b) Set the TEST key on the exciter unit
to the NORM position.

(¢) Operate the transmitter switech of
Junction Box JB-70-(*) to the
TRANS. ON position.

(4) At the receiving shelter, depress the
telegraph key. Communicate with the
operator at the transmitting shelter.
Have the operator check to be sure that
the conditions described in a(4) above
are observed.

(5) Release the key and have the operator
check to be.sure that the conditions
deseribed in a(5) above are observed.

(6) The ew transmission may be monitored
at the junction box as in a(6) above or
at the receiving shelter by Radio Re-

ceiver R-388/URR.

75. Radiotelephone Transmission

Radio Sett AN/MRC-2(*) is primarily used for
transmission of teletypewriter signals. However,
in certain emergencies or in mobile operation
(Radio Set AN/MRC-2C only) or at other times

when desired, radio telephone operation may be

used. Amplifier AM-141(*)/MRC must always
be disconnected during radio telephone operation.
a. Normal Transmission.

(1) Disconnect Cord CG-65A/MRC-1 from
the transmitter output terminals.

(2) Disconnect the antenna lead-in Cord
CG-145A/MRC~-1 from the output ter-
minals of the amplifier and connect
them to the output terminals of the
transmitter.

(3) Tune the transmitter in the normal
manner. Remove high voltage from
the set. (Have the TRANSMITTER
switch at the control unit in the off
position (down); the PLATE POWER
switch on the transmitter off (down);
and the transmitter switch on the
junction box at the TRANS. OFF
position. ~

(4) Set the CW-PHONE switch to the
PHONE position.

(5) Set the MODULATOR BIAS control
fully counterclockwise.

(6) Set the TEST switch on the exciter
unit to the MARK position.

(7) Remove the plug at the end of disabling
Cord CD-1019 from the CARBON
MIC. 1 jack of the speech amplifier
and insert the plug from Microphone
T-17-D.

(8) Press the button on the carbon micro-
phone and adjust the MODULATOR
BIAS control until the MODULATOR
PLATE meter on the speech amplifier
indicates 40 milliamperes (ma). Speak
into the microphone and adjust the
SARBON MIC. 1 control on the speech
amplifier for an indication of approx-
imately 200 ma on voice peaks.

(9) Microphone T-45 may be used in place
of the carbon microphone by inserting
the plug attached to the cord into the
CARBON MIC. 1 jack.

(10) Microphone T-50, a dynamic micro-
phone, may be used to modulate the
transmitter carrier by inserting the
plug attached to this microphone into
the DYNAMIC MIC. 2 socket on
the - speech amplifier. (Remove Cord
CD-1019 from the CARBON MIC. 1
jack regardless of the type of micro-
phone used.)
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b. Mobile Operation. 'The only antenna avail-
able while the transmitting shelter is in motion
is the whip antenna. This must be used with
Antenna Tuning Unit BC-939-B which is available
only with Radio Set AN/MRC-2C.

(1) Remove Cord CG-65A/MRC-1 (to the
amplifier) from the transmitter output
terminals and connect the coaxial cable
from the antenna tuning unit.

(2) Check to see that the antenna tuning
unit output terminal is connected to
Mast Base MP-47-A in the roof of the
shelter.

(3) Set the antenna tuning unit band switch
to the correct position for the frequency
to be used. Set the COUPLING control
to the minimum coupling position.

(4) Tune the transmitter in the normal
manner as outlined in paragraph 43,
omitting any adjustments on the am-
plifier.

(5) Set the antenna tuning unit COUPLIN G
control at approximately half coupling
(20 to 30 on the indicating window
above the crank).

(6) Rotate the FREQUENCY erank which
covers the frequency of transmission
to the point where the reading on the
P. A. PLATE current meter is approxi-
mately 100 ma.

(7) Set the HIGH VOLTAGE PROTECT
switch to the down position.

(8) Add coupling by use of the COUPLING
control until a maximum of 300 ma of
pa plate current is obtained.

(9) Adjust the P. A. PLATE TUNING
control for minimum plate current.

(10) Readjust the FREQUENCY crank for
maximum rf current on the ANTENNA
CURRENT meter.

(11) Turn off the PLATE POWER switch
and move the C. W.-PHONE switch to
the PHONE position. Follow the pro-
cedures of a(5) through (10) above.

76. Emergency Operation

a. Frequency Shift  Transmission From Re-
cewing Shelter Teletypewriter.  1f teletypewriter
signals cannot be passed from the operating
shelter to the transmitting shelter, frequency
shift transmission may be maintained in the
following manner:
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(1) At the receiving shelter, communicate
with the operator at the operating sheltey,
Instruct the operator to set the OPERA .
TION switch to the EMERG FS position
and the METER switch to the SEND
LINE CURRENT position on the cop.
trol unit.

(2) At the receiving shelter, set the oun.
PUT switch on the converter to the
SPACE position. Insert the plug from,
the telegraph key into the KREY jack
of the operating table jack panel.

(3) Instruct the operator at the operating
shelter to set the 'I‘RANSMHVI‘EIE
switch to the ON position. Depress “7\9
telegraph key (mark signal).

(4) Set the METER B switch o the

verter to lll(.‘ NEUTRAL position
check meter B to see that if, indicate
to the right of zero.

(5) Release the key to transmig,
signal. Check meter B (o See
indicates O.

b. Transmission iu,.lt'/.‘{*ul of Amplifie, b
All types of transmission may he
i the event of amplifier failure.
reduced power by connecting {he ol at
Transmitter BC-610-1 directly tq the but  of
Proceed as follows: \tenn g,

(1) Disconnect Cord CG 65A/ MR (1

Ccon-
ﬂ‘]\d
S 60

a Space
that it

Wilugg.
Untaingg
S (l()n(\

the transmitter output terming)g Fom
(2) Disconnect antenna lead-ip (‘()1.-(1
145A/MRC-1 from the Cq

output ¢, <
. o i
of the amplifier. Ning g

(3) Connect antenna lead-ip Corq ‘
145A/MRC-1 to the lrunsmill(\r OGS
terminals. OUtpy

(4) Proceed to operate as norma|

c¢. Transmission in Feent  of Trequen.
dreiter Unit Failure. l{ﬂ(“()(('l(‘l‘_\'])(t LCY=shift

transmiaar.
3 g : i SMiss
is not possible in the event of excitep Uni I.““M““

10N ¢

ailure,

In this event, transmission on ew o pl
ln{\-\' be

continued in the following manney-
(1) Set: the M. O.-XTAI, switeh
transmitter tuning unit
position.
(2) Tune the transmitter for master-oscillator
operation as described in T™™ 1]~5§2(‘,‘ 3
(3) For ew operation, follow the :
in paragraph 74a.
(4) For radiotelephone operation,

of the
to the M. 0.

procedures

. follow the
procedures in paragraph 75a or 755



d. Emergency Cw Operation. In the event of
failure of the 12-volt system or of relay RY 200
in Junction Box JB-70-(*), cw operation can be
maintained in the following manner:

(1) Set the M. O.-XTAL switch of the
transmitter tuning unit to the M. O.
position.

(2) Tune the transmitter for master-oscillator
operation as deseribed in TM 11-826.

(3) Turn on high voltage in the transmitter
by moving the transmitter switch on the
junction box to the TRANS. ON posi-
tion.

(4) Insert the plug from Key J-37 into the
KEY jack on Speech Amplifier BC-
614-1 and transmit.

Caution: When using this emergency
cew operation, the disabling circuits are
not operative. Set the monitoring re-
ceiver away from the transmitter fre-
quency.
ing receiver is on or not.

(5) The ew transmission may be monitored
at the junction box as outlined in para-
graph 74a(6).

Do this whether the monitor-

77. Antijamming Instructions

When the radio receiver is being jammed by
unwanted signals, the immediate superior officer
must be notified promptly.
ever, must not stop operating the equipment
under any condition.  One or more of the follow-
ing procedures may be used for obtaining the
maximum intelligibility from the desired signals
during the jamming process.

The operator, how-

a. Jammed Am Signals by Cw, Pulse, Fm, Am,
or Bagpipes.

(1) Detune the receiver several degrees on
either side of the desired signal by using
the MEGACYCLES-KILOCYCLES
tuning knob. This may cause some
separation of the desired signal from the
jamming signal.

(2) Operate the LIMITER switch to the
ON position. Strong pulse signals may
be reduced greatly. If not, operate the
switch to the OFE position.

(3) Operate the CRYSTAL FILTER SE-
LECTIVITY control to position 1.
Adjust the CRYSTAL FILTER PHAS-
ING control for the best reception of

the desired signals. Repeat the proce-

dures given in (1) above. If the results

are unfavorable, operate the SELEC-

TIVITY control to each of the three

other positions and adjust the PHAS-

ING control each time the SELEC-

TIVITY control is operated. Again

repeat the procedures given in (1) above.

When the SELECTIVITY control is in

position 4, the radio receiver is most

seloctive. Selectivity may result in a
oreater separation of signals.

(4) Vary the RF GAIN control i both
directions. This may reduce the jam-
ming signal sufficiently to permit the
comparatively weak wanted signal to
be copied. When the radio frequency
gain of the receiver is increased, it is
possible to saturate the jamming signal.

(5) Operate the AVC control to the OFF
position. Position the CRYSTAL FIL-
TER SELECTIVITY control at posi-
tion 1. 2. 3, or 4 for the best reception.
The sensitivity of the radio receiver will
be increased somewhat, and better sepa-
ration of the wanted signals and the
jamming signals may be obtained.

(6) Vary the AUDIO GAIN control in both
directions. The level of the desired
signal may be raised sufficiently to
saturate the jamming signals and pro-
vide perfect copy of the desired signals.

(7) If the above instructions fail to provide
satisfactory separation of the desired
signals from the jamming signals, try
the following methods:

(@) Request a change in frequency and
call letters.

(b) Request the use of cw signals if tele-
typewriter or am methods fail. 4

(8) When the jamming action is so thorough
that reception is impossible, make a
report to the immediate superior but
continue to operate the equipment.

b. Jammed Cw Signals by Cw and Pulse Signals
or Bagpipes, Either Separately or in Combination.

(1) Repeat the procedures in a(1) and (3)
above.

(2) Vary the BFO PITCH control to separate
the tone characteristics of the desired
signal from that of the jamming signal.
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(3) Operate the LIMITER control to the
ON position to eliminate strong noise
pulses.

(4) Repeat the procedures given in a(4), (5),
(6), (7), and (8) above.

78. Stopping Procedure

The following procedure is used to shut down
all equipment after communications have ceased:

a. Operating Shelter. The operator will notify
the operators in the other shelters to cease opera-
tions, and then will proceed to shut down the
operating shelter as follows:

Section VIII.

Note. The operation of Radio Sett AN/MRC-2(*) may
be difficult in regions where extreme cold, heat, humidity
and moisture, sand conditions, ete., prevail. In this sec-
tion, instructions are given on procedures for minimizing
the effect of these unusual operating conditions.

79. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient
operation of the equipment. Instructions and
precautions for operation under such adverse
conditions follow:

a. Handle the equipment carefully.

b. Keep the equipment warm and dry.
shelter heaters turned on at all times and regulate
ventilation as necessary. An additional electric
heater may, be requisitioned for auxiliary heating
if the shelter heater is not adequate.

¢. Do not attempt to operate teletypewriters
when they are cold, because the typing mechanism
is inoperable at low temperatures. Allow adequate
warmup time before using them.

d. When equipment has been exposed to the
cold, moisture will condense on it.  When the
equipment reaches room temperature, dry it

Keep

thoroughly.

80. Operation in Tropical Climates
@. When operating the equipment in tropical
climates, high relative humidity will cause con-
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(1) Turn the TRANSMITTER switch, on the
control unit, to the off (down) position,
(2) Turn off all ac supply switches on the
components in the shelter.
(3) Press the STOP switch on the power unit,
b. Transmitting Shelter.
(1) Turn oft all ac supply switches on the
components in the shelter. :
(2) Press the STOP switch on Junetion Boy
JB-70-(*).
¢. Receiwving Shelter. :
(1) Turn off all ac supply switches on the
components in the shelter.
(2) Press the STOP switch on the power unit,

OPERATION UNDER UNUSUAL CONDITIONS

densation of moisture on the equipment whenever
the temperature of the equipment becomes lower
than the temperature of the surrounding air
To minimize this condition, provide zul(:[lml(;
ventilation.  Dry the equipment thoroughly
before operating it. B

b. Tape all cable connectors with rubbep tape
to prevent shorts and leakage caused by moisture,

81. Operation in Desert Climates

m e . .
@. The main problem which arises witl equip
ment operation in desert areas is the large

: 7 : umount,
of sand or dust and dirt which enters the movin

3 4 o

parts of equipment such as motors and Pow A

er

units. Try to make the shelters as dustproof as
possible with available materials. Hang “-(\T
sacking over windows and doors, (’Iw(.l]\- aibt l‘
clean air filters in Power Units PE-95-(%) (lzlilvl j

b. Keep the equipment as free from dusit.“‘
possible. Make frequent preventive mn,inlmmn(ﬁ
checks (par. 87). Pay particular attention 1()‘1[,(;
lubrication of the equipment. Excessive :mmunl(.
of dust, sand, or dirt that come into contact \villT
oil and grease result in grit, which will damage the
equipment. P

¢. Make periodic checks of the doublet and/or
rhombic antennas, to prevent damage durine
sudden wind squalls which oceur in desert aregs. i

s



CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section . ORGANIZATIONAL TOOLS AND EQUIPMENT

82. Tools and Equipment Supplied with Radio
Set AN/MRC-2(*)

The table of components in the appendix
contains the listing of the tools and equipment
supplied for each of the shelters.

83. Special Tools for Radio Set AN/MRC-2(*)

The tools that are furnished with Radio Set
AN/MRC-2(*) should be adequate for organi-
zational maintenance of the equipment. A
neutralizing indicator and a neutralizing tool are
included to aid in neutralizing the Amplifier
AM-141(*)/MRC. This tool consists of a loop
of insulated wire and an incandescent lamp.
If the loop is placed near a circuit containing rf
currents, the loop will pick up sufficient energy to

Section Il. PREVENTIVE

84. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not
in use) to keep it in good working order so that
breakdowns and needless interruptions in service
will be kept to a minimum. Preventive main-
tenance differs from trouble shooting and repair
since its object is to prevent certain troubles from
oceurring.

85. General Preventive Maintenance Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.
(1) If necessary, except for electrical contacts,
moisten the cloth or brush with Solvent,
Dry Cleaning (SD); then wipe the parts
dry with a cloth.
(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them with a dry cloth.

light the lamp. The neutralizing tool is included
to adjust the neutralizing capacitors while the
set ison. This consists of a polystyrene rod about
12 inches long with a rubber ball on one end to
turn the plates of the neutralizing capacitors. A
special, long-handled T-wrench is provided to
aid in removing the radio transmitter from the
shelter deck. Additional tools, if required, can
often be improvised. For example, a safety
shorting stick and several jumper wires may be
constructed. For construction of a suitable short-
ing stick see TM 11-826. Jumper wires made
from heavy flexible wire, about 18 inches long,
with heavy clips attached to each end are also
supplied for use as shorting links across high-
voltage capacitors in components that are being
repaired or cleaned.

MAINTENANCE SERVICES

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous.
Make sure adequate ventilation is pro-
vided.

¢. If available, dry compressed air may be
used at a line pressure not exceeding 60 pounds
per square inch to remove dust from inacces-
sible places; be careful however, or mechanical
damage from the air blast may result.

d. For further information on preventive main-
tenance techniques, refer to TB SIG 178, Preven-
tive Maintenance Guide for Radio Communica-

tion Equipment.

86. Use of Preventive Maintenance Forms
(figs. 53 and 54)

@. The decision as to which items on DA Forms
11-238 and 11-239 are applicable to this equip-
ment is a tactical decision to be made in the case
of first echelon maintenance by the communica-
tion officer/chief or his designated representative,
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and in the case of second and third echelon main-
tenance, by the individual making the inspection.
Instructions for the use of each form appear on
the reverse side of the form.

b. Records of the maintenance and inspection
of the major radio components (except Amplifier
AM-141(*)/MRC) which make up the radio set
are maintained on individual Forms DA 11-238
and DA 11-239. Specific instructions on the
preventive maintenance of each of these are
contained in their respective manuals (par. 1).
Instructions for the specialized maintenance of
the teletypewriter equipment are given in detail
in TM 11-2234.

¢. Cireled items on figures 53 and 54 are applic-
able to the remaining equipments of Radio Set
AN/MRC-2(*). These include the shelter itself,
the various antennas, antenna accessories and
lead-ins, Amplifier AM-141(*)/MRC, and the
soveral junction boxes. Items not applicable to
the equipment have been crossed out.

87. Performing Preventive Maintenance

Caution: Tighten screws, bolts, and
arefully. Fittings tightened bevond the pres-
sure for which they are designed may be damaged

nuts

or broken.

a. Exterior Ttems (fig. 53).

(1) Check the completeness and satisfactory
condition of the equipment listed in
paragraph 86¢.

(2) Check the suitability of location and in-

stallation for normal operation (par. 15)

(figs. 20 and 21).

(3) Clean dirt and moisture from the an-
tenna mast bases, microphones, head-
sots, keys, jacks, plugs, equipment cases
and panels, and antenna and trans-
mission line insulators (par. 85).

(4) Inspect all pilot lamps, fuses, connectors
and plug-in coils for satisfactory seating
and good electrical contact (figs. 81
through 84).

(5) Inspect controls on the amplifier and the

boxes for binding, scraping,

junction
misalinement.

oxcessive looseness, and
Make certain that each control has posi-
tive action (figs. 44 and 45).

(6) Check the amplifier and overall system
for normal operation (pars. 68 through
75).

(7) Clean and tighten all panel serews, shock
mounts, whip antenna connections, co-
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axial transmission lines, and cable con—
nections (par. 85).

(8) Inspect for rust, corrosion, and moisture
in all cases, mountings, antennas, mast
bases, mast seetions, and all exposecdd
metal surfaces (par. 91).

(9) Inspect for cuts, breaks, kinks, and fray—
ing in all cords, cable assemblies, shelter-
wiring, shelter interconnecting lines, ancl
antenna guys (par. 93).

(10) Inspect all antennas for eccentricities
corrosion, damaged insulators; check all
mast sections for tightness of fit (pars
19 through 24).

(11) ll‘ls])(‘.('(, canvas items, leather, and ca—
bling for mildew, tears, and fraying (par
93). ]

(12) Inspect switches, knobs, jacks, connec

9 . 5 y -
lol['s, transformers, equipment mounts
relays, blower motor, capacitor =
b e , .d[)d(ll‘()ls, ancl
pilot lamp assemblies (figs. 80 and 8=

\ O
through 86).
13) Inspect storage batteries in tr ol

(13) ‘ I rag l):lll(ll(.\ I transmittings
shelter (AN/MRC-2C" only), power units
and vehicles for dirt, loose lm'min.l];~
electrolyte level, specific gravity 3 i

. VLY, anc
damaged or corroded cables (par, g3

(14) Clean blower air filters, name plat

; ; i ates
dial and meter windows, and pilo¢ | -
. ‘l
jewels (par. 850). o

(15) Inspect amplifier meters for
olass and cases (fig. 8).

(16) Inspect Shelters HO-17—-(*) an( shaoly

: shelgap
and covers of the power units fo.
quacy of weatherproofing (par. 90).

(I:l‘nmg-(,(]

=
ade—

~—

(17) Check the guy wires of the doyh]e
y Uan—~
tennas and rhombic antenna mggt f
! Sts fox~
looseness and proper tensi - =
h b cns . 3
: Ll nsion (fig. 42 anqy
43).
(18) Check terminal box covers for cracks
dirt, and grease. G
(19) Where deficiencies are noted and not
immediately corrected, indicate on the
form the action taken. V
b. Interior Items (fig. 54).
Caution: Disconnect all power

~ Ca : 1 before per<
forming the following operations.

: Upon comple~
tion, reconnect the power and check for satisfac
; N ol =
tory operation.
(1) Inspect fixed capacitors for leaks, bulees
. . (=2
and discoloration (par. 93).
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side
EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO.

RADIO SET AN/MRGC-2(%)

LEGEND FOR MARKING CONDITIONS: ¥  Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected.
NOTE: Strike out items not applicable.
DAILY

CONDITION
G Dl (DR e HE S

NO ITEM

—

)COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, eumumiSuummmy, wire and cable,
microphones, tubes, spare parta, technical manuals and accessories). PAR.87a (1)

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.
PAR.87a(2)

> CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, \SESSumm KEYS, JACKS, PLUGS, TELEPHONES,
RSN COMPONENT PANELS.
PAR.87a(3)

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK=OUT™ |TEMS: GRS, |AMPS, GEENNEENNR, FUSES, CONNECTORS,
PLUG=IN COILS AND RESISTORS.
. i PAR.87a (4)

3
@
( 5 INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE
1

ACT ION.
PAR.87a(5)

CHECK FOR NORMAL OPERATION.
PAR.B87a (6)

WEEKLY
] \
NO. ITEM & ITEM 53
& o
CLEAN AND TIGHTEN EXTERIOR OF COMPCNENTS AND CASES , umm _— -
WM, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC-
LINES , "N, AND CABLE CONNECTIONS. TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.
= PAR.87a (7) PAR.87a(13)
( 8 14
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED M1 clean AR FI
. Y 3 LTERS, BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, ANO MOISTURE. WINDOWS, JEWEL ASSEMBLIES. {
PAR.87 a(8) PAR.87 al(l4)
9 7
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, _
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.
PAR. 87 a (9) PAR.87a (I5)
10 16
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FiT, N~ |NSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER=
DAMAGED |NSULATORS AND REFLECTORS. PROOF ING+
PAR.87a(10) PAR.87a (16)
(11 17
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW i
TEARS, AND FRAYING. 1 £ 4 CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENS ION.
PAR.87 a (1) PAR,870a (17)
2
= INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, @
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, \NRERERNG < FOR CF 13 MAGED
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
NN RELAYS, WM, MOTORS, BLOWERS, CAPACITORS, SRR e L L PR i
SRR AND PILOT LIGHT ASSEMBLIES. Z L
jilledaEh PAR.870 (12) PAR.87 0 (18)
il‘) ’ |F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. PAR. 87 @ (19)

DA 1 M:O;ﬂf 11-238 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE.

TM624A-10l
igure 53, DA Form 11-238.
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQU(PMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side
EQUI PMENT NOMENCLATURE EQUIPMENT SERIAL NO.

RADIO SET AN/MRG-2 (%)

LEGEND POR MARKING CONDITIONS: V' Satisfactory; X Adjustment, repair or replacement required; ® Do tas
NOTB: _Strike out item: not applicable. clect corrected.

T e
NO ITEM 2o, ITEM i
o 23
1 z9]
L COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, L2 ELECTRON TURES = FOR L1005 Y
::nl ter, wire and cable, microphones, TORS, CRACKED SOCKETS: IR "‘[ SUEWSTTRP Connece
apare perts, technical manuals and acceasories), CLEAN OUST ; s CnEcRCKET SPRING TENS
PAR.8)I0 ) ST CRREFULLY; CHECK ETow r;"‘f:;
e 20 N
LOGAT1ON AND INSTALLATION SUITABLE FOR ORMAL OPERATION. e kL SVT=0UL — TY MISALIGNNENT
5 . N
PAR.B7 0(2)
Q’ : 4 - 21 f
CLEAN DIRT AKD MOISTURE FROM ANTENNA, MICROPNONE, NEADSETS, 1
S— KE(5, JACKS, PLUSS, TELEPHONES, S INSTECT FIXED CAFACITORS FOR LEAKS, BulEs, ayp o
COMPONENT PANE LS. M. S 15COLORA-
L PAR.870 (3) T2 VAR bw“
-87b(n
= —)
G " T . 22 1) INSPECT RELAY AND CIRCUIT BREAKER Ass 1
INSPECT SEA F C PLUCK= 53 (ER ASSEML1ES
e s o oy s oo o | [229 SHELEE 8 ] EL st ron
TR TR OF CONTACTS AND SPRINGS; INSUFFICIENT §0p 1o 1ol oA LIGHMENT
PAR.870(4) 11G OF PLUNGERS AND HINGE PARTS. NG TENS 10N} B np~
i = , —y PAR.
- & L PaRae7h(z) | |
INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, | || INSPECT VARIAGLE CAPACITORS FOR DIRT, Woys
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. MENT OF PLATES, AND LOOSE MOUNT INGS, MOISTURE, MISALIGN~
PAR.870(5) y PAR.87b (3)
Fitde L AT NS :
] 24 SR e e
INSPECT RESISTORS, BUSHINGS, AND INSULATORS
CHECK FOR NORMAL OPERATION. CHIPPING, BLISTERING, DISCOLORAT | Oy Av‘.u :,,’f“r,m' CRACKS ,
PAR.87016) e :
LV CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, mmmm e L e e et L]
SR, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISS |ON SPECT TERMINALS OF LAKGE FIXED CAPACITORS Ay
LINES, , AND CABLE CONNECTIONS FOR CORRO5 10N, OIRT AND LOOSE CONTACTS, N0 RES I5TORS
PAR.870(7) be' PAR.87b (5)
Ly S T e PARY

ZD
(u

INSPECT CASES, MOUNT INGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, 8LoweR
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. RELAY CASES, AND INTERIORS OF CHASSIS AND CAinETs i
SAR.870(6) READILY ACCESSIBLE. ¥ ot
- = ‘_i{\ﬂ407 b(e)
¢ FOR -
INSPECT CORD, CABLE, WIRE, AND SHCCK MOUNTS FOR CUTS, INSPECT TERMINAL BLOCKS FOR LOOSE Col o
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. AND BREAKS. NNECT1ONS, CRACKS
-t PAR 87 0(9) ) PAR.87b(7)
10 28
- —
INSPECT ANTENNA FOR ECCENTRICITIES, CCRROSION, LOOSE FIT, ‘ 1
DAMAGED INSULATORS AND REFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS,
PAR. 87 a(lO
Id {10) (8 [0 | SR ey SR et N BARLE 7LD (6)
u &8
Nt INSPECT CANVAS ITEMS5, LEATHER, AND CABLING FOR MILOEW, LUBRICATE EQUIPMENT IN ACGORDANCE WITH APPLICASLE
TEARS, AND FRAYING. DEPARTMENT OF THE AKMY LUBRICATION OROER,
PAR.87alll) PAR. 87 b(9)
12|) INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, Q0 BLOWER MOTOR [BRUSHES
Nt UACKS, CONNECTORS, ELECTRICAL TRANSFORMERS , M, = inseecr 2 . FOR BRUSH W
RELAYS, VOTORS, BLOWERS, CAPACITORS , SN SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR. EAR,
AND PILOT LIGHT ASSEMBLIES. PAR. 87 0(12) PAR.87b(10)
3 L]
N_Y' INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, CLEAN AND TIGNTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS
ELECTROLYTE LEVEL ANG SPECIFIC GRAVITY, AND DAMAGED CASES. CHOKES, POTENTIOMETERS, AND RNEOSTATS, &
PAR.870(13) — PAR.B7b(1I)
g s ML
1 e a riucs, s e T, 01 A T
WINDOWS, JEWEL ASSEMBLIES. 05 3 ARAGE .
PAR.B87a(14) 14 PAR.87b(12)
i) 33
N1 r./ pp "
INSPECT METERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING = REMOVE BATTERIES,
PAR.870(15) PAR.B7 b(13)
16 b
&1 INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERFROOF ING. IHSPECT CATHODE RAY TUS SCREEN SPOTS,
PAR.870(16)
] 22
CHECK ANTENNA GUY WIRES FOR LOOSENESS AND FROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS,
PAR.B70(17) PAR.87h(14)
Seler i TR AT Gl
36 " o i
18 2" 4 INSPECT FOR LEAKING WATERFROOF GASKETS, WORN OR LOOSE PARTS
kAR B7h (41

= CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAVAGED
GASKETS, DIRT AND GREASE. i3]
PAR.870(18)| [~

URING INSPECTION, INOICATE ACTION TAKEN FOR CORRECTION.

MOISTURE AND FUNGIPROOF.
i PAR.B7b(16)

PAR.870 (19)

38|) | F DEFICIENCIES NOTED ARE NOT CORRECTED O
-

DA z “50?111_239 REFLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. i

TM 624 A-102

Figure 54. DA Form 11-239.
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DUAL DIVERSITY

TRANSMITTING
DOUBLET ANTENNA

RECEPTION
DOUBLET
ANTENNAS
1000 FT MAX
SEPARATION
o]
CARRIER TELETYPEWRITER TELETYPEWRITER ___J\'\NMA/WWWWWW\\‘
FREQUENCY TT-4A/TG TT-4A /TG
2 TolI8MC (RECEIVE) (SEND) ARRIER(2 TOIBMC
§ MARK= CARRIER
MARK=CARRIER SpAcE * CARRIER
* 1 RADIO | \liNUs 850 CPS
SPACE=CARRIER TRANS AMPLIFIER
MITTER AM-141B/
5
MINUS 850 BC-610-T MRC
NEUTRAL TTY NEUTRAL TTY
MARK=2 TO 6MC
ol +o L 1OML} cpacE=2TO 6MC
MAX | _212.5,-425 OR CONTROL—*|
RADIO RECEIVER l§ |RADIO RECEIVER -850 CPS SPACE =850 cpg
R-388/URR R-388/URR 3 MARK= 0 cpg READIO
ANNEL. B FREQUENC CEIVER
AN o ORI SHIFT R-388/URR
C-292B/TRA-T ONTROL—1  EXCITER STEB?DEAQRD
0-39C/
<+—RECEIVER |F— ﬂgw 2 o
500KC MONITOR)
4+  POLAR TTY
+| ﬂ H r t
O 0 W LINE 40
POLAR TTY '-
HEADSET
<—$ g(!_, TYPING REPERFORATOR HS-30-
TRANSMITTER- #| (TYPES ON AND PERFORATES WIRE
DISTRIBUTOR TAPE FROM RECEIVED TTY M| Tio-8 ‘_/ s';g::;‘
(SENDS TTY SIGNALS OR TYPES AND Eg&
SIGNALS FROM PERFORATES TAPE LOCALLY % JUNCTION ASPEECH
PERFORATED AND SENDS TTY SIGNALS Mo MPLIFIER
TAPE) SIMULTANEOUSLY) MRC-2 BC-614-T
DUAL DIVERSITY CONVERTER ”ONTROLJ PERFORATOR~TRANSMITTER TT-56/MGC DISABLING
CV-310/TRA-T
POLAR TTY
-_ L
RAL TTY |_WIRE
e NEeT W-110-B
OR
0 EQUAL
RADIO RECEIVER | [TELETYPEWRITER] |TELEPHONE £ TELEPHONE TELEPHONE
R-388/URR TT-4A/T6 EE-8-B . EE-8-8 EE-8-B EE-8
(SPARE) (MONITOR) =T
RECEIVING  SHELTER OPERATING SHELTER TRANSMITTING SHE(TER
EXAMPLE: RECEIVING LETTER R EXAMPLE: TRANSMITTING LETTER y
RF CARRIER EXCITER AND
TRANSMITTER
AND RECEIVER IF RF OUTPUT
NEUTRAL
LA NEUTRAL m
Yeenas | [T [ [ TTY SIGNALS
POLAR POLAR
TTY SIGNALS TTY SIGNALS
SSMSMSM
[ 234 8
START STOP

m
12 SrASh

START STOP

358551 O - 55 ( Face p. 98)

Figure 56. Radio Set AN/MRC-2D, system block diagram.
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(2) Inspect relays and circuit breaker assem-
blies for loose mountings; burned, pitted,
corroded contacts; misalinement of con-
tacts and springs; insuflicient spring ten-
sion; binding of plungers and hinge parts
(figs. 86 and 87).

(3) Inspect variable capacitors for dirt, mois-
ture, misalinement of plates, and loose
mountings (par. 93 and fig. 82).

(4) Inspect resistors, bushings, and insulators
for eracks, chipping, blistering, discolor-
ation, and moisture (par. 93).

(5) Inspect terminals of large fixed capacitors
and resistors for corrosion, dirt, and loose
contacts (par. 93).

(6) Clean and tighten switches, terminal
blocks, blowers, relay cases, and interiors
of chassis and cabinets (par. 85).

(7) Inspect all terminal blocks for loose con-
nections, cracks, and breaks (par. 93).

(8) Check the settings of adjustable relays
(par. 141 and figs. 86 and 87).

(9) Lubricate the equipment in accordance

Section lll.

88. Approved Lubricants

The following table lists the lubricating ma-
terials necessary in servieing Amplifier AM-
141(*)/MRC. Information on the lubricants
and the lubrication of all other components of
the radio set is found in the individual manual
covering the equipment (par. 1).

Symbols Standard nomeneclature

OE-10-....__._| Oil, Engine, Heavy Duty SAE 10.
PL Special 0il, Lubricating, Preservative, Special.
(g IAMLEE S T8 Grease, Aireraft and Instruments.
WiBSs= 2= Grease, General Purpose, No. 2.
510 T e | Solvent, Dry Cleaning.

89. Amplifier AM-141(*)/MRC, Lubrication
Instructions

a. General. The intervals at which Radio
Sett AN/MRC-2(*) is to be lubricated are based
on an average 8-hour day operation under normal
conditions. For operation under climatic con-
ditions in which extreme temperatures are en-
countered, the lubricants listed below should be
used in place of those specified (par. 88).

with the applicable Department of the
Army lubrication order (par. 89).

(10) Inspect the blower motor brushes for
brush wear, spring tension, smoothness
of surface, and signs of arcing (par. 137).

(11) Clean and tighten connections and
mountings for transformers, chokes, po-
tentiometers, and rheostats. (Refer to
the applicable technical manual.)

(12) Inspect transformers, chokes, potenti-
ometers, and rheostats for overheating
andoil leakage. (Refer to the applicable
technical manuals.)

(13) Before shipping or storing, remove bat-
teries from all telephones, transmitting
shelter, and power units.

(14) Inspect wet-cell batteries for shorts or
dead cells.

(15) Inspect shelter openings, windows, doors,
cable entrance holes ete. for leaking
waterproof gaskets, and worn or loose
parts.

(16) Inspect moistureproofed and fungi-
proofed components (par. 905).

LUBRICATION

X FFor temperatures
Lubricant 1

specified 5] i
Above +32° I, |

+32° I, to 0° F. ‘ Below 0° F.

012-10 OB-10_ PL Speeial____| PL Special.
(AR € GILE N ST S e 1Al
WB._ WB____ G st S ST

|
‘ \
‘

Note. Before applying lubricant, be sure that the
parts are clean and free from dust or dirt. Lubricate
sparingly.  Wipe off excess lubricant.

b. Lubrication. Clean and lubricate the fol-
lowing parts every 3 months:

(1) Plate tuning capacitors.

(@) Apply 1 drop of oil (PL Special) to
each of the bearings located at the
ends of the rotor shafts.

(b) Clean the contact surfaces of the
contact wipers with a cloth or stiff
brush and solvent (SD). After clean-
ing, wipe with a clean cloth. Do not
lubricate contact wipers.

(¢) Apply 1 drop of oil (PL Special) to
each tuning dial shaft bearing.

99
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(2) Grid tuning capacitors. :
(@) Apply 1 drop of oil (PL Special) to
each of the bearings located at the
ends of the rotor shafts. :
(b) Clean snrf:u'(-s. f)l contact
; wipers with a cloth or stifl l'n'ush u.n(l
solvent (SD). . After cleaning, wipe
with a clean cloth. Do not lubricate
contact wipers. . L7
(¢) Apply 1 drop of oil (PL h.p('('lul) to
: tuning dial shaft bearing.
eeth of each of the
grease (GL).

contact

each

(d) Lightly coat the teet!

" bevel drive gears with
Wipe off excess grease.

(3) Band switch.
(@) Apply 1 ¢ )
each shaft bearing.

(b) Lightly coat the tee
rack with grease (Gl

lrop of oil (PL Special) to

th of the gear and
). Wipe ofl excess

grease.
(¢) Clean the s
ing it with a ¢
(PL Special).
(4) Blower motors B1 and B2. Apply 4 to 6
" drops of oil (OE-10) to the blower motor
through oil tubes attached to each motor.
(5) Disassembly of high pressure blower motor
B3 for lubrication.
(@) Remove the hig
filter and blower i
the ¥%-inch machine serew and turning

lide contactor plate by wip-
loth moistened with oil

h-pressure blower air

housing by unscrewing
the Air-loc studs counterclockwise.

(b) Open the terminal box by r(“m()'ving the
two screws that hold the lid in place.
Unsplice and disconnect the four motor
leads. Push the motor Jeads inside the

housing.

(¢) Remove the Allen head screws on the

housing that hold the motor support
bracket. Unscrew the four thumb nuts
that hold the air filter in place and
remove the filter. The fan and motor
assembly now may be removed.

(d) Before removing the two end bells from
the motor housing, mark the relative
positions of the end bells and the motor
!1()llsin§_’;. This can be done with a sharp
mstrument drawn across the junetion
of the end bell and the housing. When
reassembling, the bells will be in the
same position as they were before being
removed. ;

(e) If it is necessary to remove the bearings
from the shaft, apply pressure only
against the inner race. l

(/) Clean the bearing with solvent (SD).
Dry the bearing thoroughly before
applying grease. Knead grease (WB)
into the space between the inner and
outer races. Wipe ofl excess orease

and replace the bearings on llu‘:ll::l:(.

Do not allow dirt or other foreion

matter to contaminate the grease in

the bearing.

Note. Some motors are equipped  with
sealed bearings which are prelubricateq for
the life of the bearing. Do not disassemb]e
lubricate this type of motor.

or

() To reassemble the blower, reverge
procedure described above.  Afe.
motor and blower have been
sembled, be sure that the fan clegpq the
inside of the housing. [t may l);
necessary to readjust the motop lll(.)llllli

the
the

reqs-

ing brackets to achieve pProper f
an
clearance.

Section IV. WEATHERPROOFING

90. Weatherproofing

Signal  Corps equipment,
re climatic conditions such as
and desert regions, re-

a. General. when
operated under seve
])l'e\'uil in tropical, arctic,

. . o
quires special treatment and maintenance. Fungus
growth, insects, dust, corrosion, salt spray, exces-

extreme temperatures are

give moisture, and
harmful to most materials.

b, Tropical Maintenance.
ofing and fungiproofing treatment has been
applied, provides a

A special moisture-

pro
devised which, if properly

100

reasonable degree of protection. This treatment
is explained in TB SIG 13 and TB SIG 72,

¢. Aretic Maintenance. Special precautions 1ee-
essary to prevent poor performance or totgl opera-
tional failure of equipment in extremely Jow
temperatures are explained in TB SIG 66 and
TB SIG 219.

d. Desert Special - precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are ex-
plained in TB SIG 75.

Maintenance.



e. Lubrication. The effects of extreme cold and
heat on materials and lubricants are explained in
TB SIG 69. Observe all precautions outlined in
TB SIG 69 and pay strict attention to all lubrica-
tion orders when operating equipment under
conditions of extreme cold or heat.

91. Rustproofing and Painting

@. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use
No. 00 or No. 000 sandpaper to clean the surface
down to the bare metal; obtain a bright smooth
finish.

Caution: Do not use steel wool. Minute
particles frequently enter the case and cause
harmful internal shorting or grounding of circuits.

b. When a touchup job is necessary, apply
paint with a small brush. Remove rust from the
case by cleaning corroded metal with solvent
(SD). In severe cases it may be necessary to use
solvent (SD) to soften the rust and to use sand-
paper to complete the preparation for painting.
Paint used will be authorized and consistent with
existing regulations. For further information on

painting, refer to TM 9-2851.

Section V. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

92. General

a. The troubleshooting and repair work that
can be performed at the organizational main-
tenance level (operators and repairmen) is neces-
sarily limited in scope by the tools, test equipment,
and replaceable parts issued, and by the existing
tactical situation. Accordingly, troubleshooting
is based on the performance of the equipment
and the use of the senses and substitution tech-
niques in determining such trouble as burned-out
tubes, fuses, ete. The amplifier tubes can only
be checked by substitution. For all other tubes
refer to the individual equipment manuals.

b. Paragraphs 92 through 96 will help to de-
termine which component is at fault. After
localizing the fault to a component, the defective
stage or item can be determined.

93. Visual Inspection

a. Many of the faults appearing in Radio Set
AN/MRC-2(*) may be detected by a visual
inspection of the system components.

b. Pilot lamps are used to indicate when the
power source is connected to a component. If the
indicating lamp fails to light, check to see that the
power cords are connected to the proper re-
ceptacle and that the plugs are inserted properly.
Check to see that cords and plugs are not broken
or worn.

c. One type of fault is the improper setting of
switches and controls. Check the switech and
control settings for the mode of operation to be
used.

d. Check to see that the type of operation and
service is one that is permitted by the tactical
situation.

94. System Sectionalization of Trouble to a
Component

a. System sectionalization consists of determin-
ing in which shelter the defective component is
located and then determining which component is
defective.

b. Operate the entire system and observe its
performance. Refer to the equipment perform-
ance check list (par. 96) for normal operating
indications.

¢. If the components of any particular shelter
do not function, the trouble is in the power source.

d. If only one component is inoperative, the
trouble is in that component and may be only a
fuse. Do not continue to burn out fuses before
looking elsewhere to determine the source of the
trouble.

e. If the signal is present in one component
(as indicated by proper meter reading such as
polar on converter), but there is no indication of a
signal in the component which follows it, the
trouble may be a defective connector or dis-
connected cord.

Note. The order in which one component follows the
other is shown on the complete block diagram (fig. 55).

f. If the teletypewriter equipment does not
operate properly, the trouble is probably in the
TTY equipment cords, plugs, or jacks, or in the
setting of switches in Control Unit C-292B/TRA-7.

g. To find the source of excessive noise, remove
the antenna lead-in from the operating receiver,
I[f noise becomes less pronounced or stops, the
trouble is either in the antenna, or from a source
external to the shelter. If noise persists, try one
receiver at a time. If the noise continues with
either receiver, the trouble is within the receiver,

101



Refer to the troubleshooting sections of the
receiver manual.

. Use the procedures outlined above to isolate
the trouble to a particular unit.

i. Tf these checks are not productive, use the
equipment performance check list.

95. Troubleshooting by Using Equipment Per-
formance Checklist

a. General. The equipment performance check-
list (par. 96) will help the operator to locate trouble
in the equipment of a particular shelter. The
chart gives the item to be checked, the conditions
under which the item is checked, the normal
indications and tolerances of correct operation,
and the corrective measures the operator can
take. Touse this list, follow the items in sequence.

b. Action or Condition. For some items, the
information given in the Action or condition
column consists of various switch and control
settings under which the item is to be checked.

102

For other items, it represents an action that must
be taken to check the normal indication given in
the Normal indications column. :

c. Normal Indications. 'The normal indications
listed include the visible and audible signs that
the operator should perceive when checking the
items. If the indications are not normal, the
operator should apply the recommended corrective
MeAsures.

d. Corrective Measures. 'The corrective meas-
ures listed are those the operator can make without
turning in the equipment for repairs. A reference
in the checklists to a paragraph or technical
manual indicates that the trouble probably cannot
be corrected during operation and that trouble-
shooting by an experienced repairman is necessary.
However, if the tactical situation requires (ll;ll‘
communication be maintained and if the set is
not completely inoperative, the operator must
attempt to maintain the set in operation as lone
as it is possible to do so. ;

-



96. Equipment Performance Checklist
a. Transmitting Shelter.

! [ \ ‘
If\gg? 1‘ Unit | Item Action or condition ‘ Normal indications ‘i Corrective measures
|
| |
1 | Power Unit PE—95—(*);_-__,? CIRCUIT BREAKER | Check to see that it is in the ‘ In ON position when re- ‘ Place in ON position.
| switch. | ON position. | mote start-stop opera- |
1 7 | tion from Junetion Box
| i | JB=70—(*) is required.
R R e S T g R | MANUAL START-RE- | Check to see that it is in the | In REMOTE START po- | Place in correct position for
‘\ ‘ MOTE START switch. REMOTE START posi- sition. |  starting method used.
\ tion. I '
| 3 | Junction Box JB-70—(*)____| Transmitter switch________ | Set to TRANS. OFF. ‘
[reb A D e T My b R o BATTERY SOURCE | Setat AUX.
5 ‘ switch.
o1 R e R B sl REMOTE CONTROL | Set at NORMAL position. |
[ EE-8 switch. ;
| 6 “ __________________________ RECEIVER DISA- | Set BC-312 and BC-342
i ‘ BLING switches. switches at ON.
Bl S S R R R R L C. W. SIDETONE switeh_| Set at OFF position.
~ Fo i e . e ol o 8P o L RECEIVER OUTPUT | Set at NORMAL.
o ‘ } switeh. 2
= | 9 | Frequency Shift BExciter | AC SUPPLY switch_______ Set at off (down).
~ ’ 0-39(*)/TRA-T.
e OIS R T e e OVEN switel. 2L i = S0 s Set at off (down).
S it i S TEST OSC 850 ~ switch__| Set at OFF.
AL B S S e D P S D e e EESEkey e s Seni S e Set at NORM.
b BT | v ot i e el (R T OSCILLATOR RANGE | Set in accordance with cal-
~ switch. ibration chart.
(S22 oh ol 08 et by T Sl S 2k Sl S OSCILLATOR TUNING | Set in accordance with ecali-
control. bration chart.
RS L i e R e R R SEHIIRIR controlit - =t S unse Set in accordance with cali-
bration chart.
17| o e M W S iR S e BUFFER TUNING con- | Set in accordance with cali-
| trol. bration chart.
17 | Radio Receiver R-383/URR | OFF-STAND BY-ON | Set at OFF position.
' (AN/MRC-2D only). switeh.
Rl B o S S T R Wkl CRYSTAL FILTER SE- | Set at O position.
LECTIVITY control.
PR B S i T Sk e e LIMITER switch_ -2 _.___ Rotate to OFF position.
2022 B e S LN S o AL 48 AVCswiteh_ _____--______| Set at OFF position.
! D15 R TR S b e e RF GAIN control_________ Set at O position.
22y e S e LA e e T BROIswileheRET St J e e Turn to OFF position.
D3t Ao e et NN B o SR et S AUDIO GAIN control_____ Set, at O position.
— o N R P E S S O D CALIBRATE switeh__ ____ Turn to OFF position.
8 Py et P R B o T e e O BREOCEIELCH: control s+ === Set to white line.
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a. Transmitting Shelter—Continued

Item

R AR

NoO. Unit Ttem Action or condition Normal indications Corrective measures
66 | Frequeney Shift Exciter O—-| AC SUPPLY and OVEN | Throw to ON position at | AC SUPPLY and OVEN | Check to see that cord is
39(%)/TRA-7. switehes. least 2 hours before initial indicator lamps light. connected to AC SUPPLY
adjustment. socket.
Replace fuse F101 or F102,
or both.
Replace defective indicator
lamp.
67 | Radio Transmitter BC- | FILAMENT POWER | Set to ON position. Wait 1 | Green pilot lamp lights_____ Check fuses FS1, FS2, and
610-1. switch. minute for filaments to FS4 and Cord CD-763.
reach operating tempera- Replace fuses if necessary.
ture.
68 | Radio Transmitter BC- | FILAMENT VOLTAGE | Turn partially clockwise._. .| FILAMENT VOLTAGE | Adjust FILAMENT VOLT-
610-1. control. meter reads 5 to 5.3 volts. AGE control.
69 | Amplifier AM-141(*)/MRC_| CIRCUIT BREAKER | Set to ON position_________ Indicator lamp at left of | Replace lamp.
switch. |  CIRCUIT BREAKER | Check Cord CX-135/MRC—
glows. ke
OS] se " i B i e 2 el o | INCREASE FILAMENT | Turn partially clockwise_____ | FILAMENT VOLTAGE | Adjust INCREASE FILA-

(AN/MRC-2D only).

control.

\
|

71 | Radio Receiver R-388/URR | OFF-STAND BY-ON ,

| switch.

|
|

RE GATN control-___ - __
| AUDIO GAIN control_____

72 L o, B e st 0 BB CN BEC) SRt ChE = sl § b vaetey
5

CALIBRATE switeh_____

Turn toON position-. - . 7

Setratl10ES 550 ¢ RN T

AUDIO GAIN control set
at 5.

Set to ON.

Set to ON.

meter indicates 10 volts.

Dialllamptlightss - S8~ 75 ‘

Rushing noise is heard at
output.

MENT control.

Check CIRCUIT BREAK-
.ER K5 contacts.

Replace fuse F1 or F2 if
necessary.

Check fuse F101 at rear of
set. If blown, try to de-
termine cause by visual
inspection before inserting
new fuse. Check line cord
and power source.

| Refer to TM 11-854.
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EQUIPMI

£0L

NT PERFORMANCE

= | | 3
] 76 | Frequency Shift Exciter O— | TEST key________________ l All dials and controls set in | BUFFER INDICATOR | Check settings of all controls 5
| ‘ 39(*)/TRA-T7. 1 ) accordance with charts. lamp glows with maxi- in accordance with in-
| | | TEST key set at MARK. mum  brilliance  when struetions (par. 42).
1 ‘ BUFFER TUNING dial BUFFER TUNING dial | Check for faulty connections
| rotated in either direction. is tuned to resonance. in either end of Cord CX—
| - 961/TRA-7 (red).

Disconnect key cord plug
from jack on Junction
Box J-207/MRC-2.

[ | Refer to TM 11-257. X
| 77 | Radio Transmitter BC- | DOUB. knob_____________ TEST key on exciter unit | If the meter does not in-
610-1. set to MARK. | dicate in any position
| DOUB. knob adjusted for ] (except for a low reading
maximum INT. AMP. | inthe DOUBLER PLATE -
GRID X1 current. X10 position), check the
EXCITATION METER | EXCITATION METER installation and tuning of
SWITCH set to: reads: the tuning unit, the set-
DOUBLER PLATE 25 to 45 ma. ting of the BAND
X10. SWITCH, and the posi-
INT. AMP. GRID X1. 1 to 8 ma. tion of the M.O.-XTAL
switch on the tuning unit.

If the meter readings are
improper, retune the
transmitter. Refer to
TM 11-826.

rid S e e e Lk S P TNEE ATV Seniobi st Jised St TEST key on exciter unit set

to MARK.

INT. AMP. knob adjusted
for maximum P.A. GRID
X10 current.

EXCITATION METER | EXCITATION METER | Retune the DOUB. knob.

SWITCH set to: reads:
INT. AMP. PLATE 125 to 175 ma. Refer to TM 11-826.
X20.
P.A. GRID X10. 60 to 100 ma.
79 | Radio Transmitter BC- | P.A. PLATE TUNING | TEST key on exciter unit set
610-T. dial. ~ to MARK.

HIGH VOLTAGE PRO-
TECT switeh set to HIGH
VOLTAGE PROTECT,

INCREASE EXCITATION
knob (on Amplifier AM-
141(*)/MRC) rotated
about one-half turn in
clockwise direction.

TS Ui i S e e g a2 4
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a. Transmitting Shelter—Continued

PERFORM

N T

N
u

(M) Q67 JE 92 341 00

~
ol

I

|

Radio Receiver R—388/ URR
(AN/MRC-2D only).

KILOCYCLES dial knob,,i Tune across entire band by
| rotating KILOCYCLES
dial knob.

\
i
Rotate ANT. TRIM

‘ con-
{ trol in a small are.

|

i

Tune to the nearest fre-
quency which is an exact
multiple of 100 ke in the
range it is
calibrate.

| Zero-beat signal is

desired to |

Receiver tracking on sig-
nals. Meter in input
position fluctuates with
varying signals strength.

As optimum match is met, |

signal increases.

heard
at output.

Unit ! Item Action or condition i Normal indications Corrective measures
I |
P.A. PLATE TUNING dial ; P.A. PLATE meter reads | Remove rf coil unit and
adjusted for minimum in- | 100 ma. move the coupling coil to
dication. 1 about 15° from horizontal
; § and replace coil unit. If
‘ reading is still below 100
1 ma, add more coupling in
| the same manner.
‘ l Check fuse FS3.
= ‘| ' Check all interlock switches.
~ | 1 Refer to TM 11-826.
a | OV e P.A. PLATE meter._______| TEST key on exciter set to | P.A. PLATE meter reads | Check tuning of P.A. TUN-
< | MARK. 200 to 300 ma. ING control.
! HIGH VOLTAGE PRO- Check adjustment of GRID
|  TECT switch set to TUNING control on the
NORMAL. power amplifier.

Check EXCITATION IN-
CREASE control on
power amplifier.

Operate the overload reset
switeh.

If normal signals are heard
but meter shows no reac-
tion, trouble shooting is
necessary.  Refer to TM
11-854. If no signals or
weak signals are heard,
check antenna for firm
connections. Check shield
for fraying that might
ground antenna. Check
soldered connections for
corrosion or high resist-
ance. Check ground along
antenna.

Retune KILOCYCLES
knob for zero beat.

Check tosee if CALIBRATE
switch is in the ON
position.




—
o
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82

83

86

Frequency Shift Exciter
0-39 (*)/TRA-T7.
Frequeney  Shift Exeiter

0-39(*%)/TRA-T7.

OSCILLATOR TUNING
control (AN/MRC-2D).

OSCILLATOR
control
only).

Headset

|

TUNING
(AN/MRC-2C

Turn ZERO ADJ. control
to set tuning control divi-
sion marker to coincide
with index line.

Turn CALIBRATE switch
to off.

Plug one end of Cord
CG-390/U into PHONES
jack of receiver and plug

other end into FRE—!
QUENCY METER IN |
jack of frequency shift
exciter.

Set KILOCYCLES dial
knob to the assigned
frequeney.

TEST OSC. switch in OFF
position.

Tune OSCILLATOR TUN-
ING control for zero beat
of strongest signal.

Retune BUFFER dial ___

TEST OSC switch in OFF
position.
TEST key
position.
Frequency meter set to as-

signed frequency.
Transmitter alined to exciter
frequency.
Rotate OSCILLATOR TUN-
ING dial in either diree-
tion.

in MARK

With plug inserted into
PHONES 850 ~ TEST

jack VOLUME 850 ~
TEST control to midposi-
tion, and TEST OSC switch
set to 850 ~ position.
Rotate in either direction. ___

Receiver is ready to be used
as a frequency standard.

Zero beat obtained in loud-
speaker of Radio Re-
ceiver R—388/URR.

Stationary  shadow  on
850~ TEST indicator.

Zero beat obtained in head-
phones when exciter oscil-
lator is turned to operat-
ing frequency.

850-cycele tone
headset.

heard in

Level of 850-cycle tone will
vary. .

Refer to TM 11-854.

Refer to paragraph 46a.

Refer to paragraph 46 or
TM 11-257.

Check settings and readjust
controls.

| Refer to paragraph 42 or

{ TM 11-257.

‘ Refer to paragraph 46d.
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a. Transmitting Shelter—Continued

Item
No.

Unit

Item

Action or econdition

Normal indications

Corrective measures

EQUIPMENT PERFORMANCE

89

Frequency Shift Exciter O-
39(*)/TRA-T.

Amplifier AM-141(¥)/MRC._

GRID TUNING control___

PLATE TUNING control-_

TEST OSC switch to 850~
position.

TEST key in SPACE posi-
tion.

Rotate SHIFT control slight-
ly in either direction.

Transmitter alined to exciter
frequency.

With transmitter alined to
exciter frequeney and
TRANSMITTER switch
on control unit in ON
position:

Set on MARK.
Set on SPACE.
Set on NORM.

TEST key on exciter to
MARK position.

Transmitter is adjusted prop-
erly.

Adjust GRID TUNING
control for maximum in-
dication of current.

Rotate INCREASE EXCI-
TATION control in clock-

| wise direction.

|

l: Set power amplifier PLATE

| POWER switch to on posi-
tion.

Set NORMAL-TUNE UP
switeh in TUNE UP posi-
tion.

A zero beat, the combina-
tion of an audio tone of
850 eycles (the difference
between transmitter and
radio receiver signals)
beating with the 850-
cycle signal from the
tone oscillator is obtained
in headset when shift dial
is adjusted properly.

This point also is indicated
on the 850~ TEST in-
dicator tube by minimum
flutter.

BUFFER INDICATOR
lamp glows and normal
meter readings are ob-
served on the transmitter
in all three positions.

Transmitter P. A. PLATE
meter does not read over

250 ma.

Amplifier GRID CUR-
RENT meter reads 200
ma.

PLATE POWER indicator
lamp lights.

n~ ——

'|
1
|
|
)

Refer to
and e.
Refer to TM 11-257.

paragraph 46d

Refer to TM 11-257.

Readjust GRID TUNING

control of power amplifier

and P. A. PLATE TUN-
ING dial of transmitter

until correct meter read-
ings are obtained.
Check lamp; push OVER-

LOAD RESET switch
button. Check that all

access doors are closed.
Push OVERLOAD RE-

SET switch button. F ,i



Adjust PLATE TUNING
control for minimum read-
ing on PLATE CUR-
RENT meter.

Set NORMAL-TUNE UP
switch to NORMAL posi-
tion.

PLATE CURRENT meter
reads 350 ma.

PLATE CURRENT meter
reads 900 to 1,000 ma.

Readjust power amplifier
coupling coil to increase
or decrease coupling.

Readjust power amplifier
coupling coil if necessary.

Readjust PLATE TUNING
and GRID TUNING con-
trols to obtain maximum
power output.

Check antenna installation
and length.

Check neutralization
140).

(par.

91

92

93

94

95

SHEAOE

96

97

98

99
100

101

Frequency Shift Exciter O—
39(*)/TRA-T.

Radio Transmitter BC-610-
16

Radio Receiver R-388/URR
(AN/MRC-2D only).

Frequency Meter BC-221

1
| TEST key

AC SUPPLY and OVEN
switches.

PLATE POWER switch____

NORMAL - TUNE UP
switch.
CIRCUIT
switch.

BREAKER

FILAMENT
switeh.

OFF - STAND
switch.

Rectifier switeh

POWER

BY - ON

(*) (AN/MRC-2C only).
Radio Receiver BC-312—(*)
(AN/MRC-2C only).
Junetion Box JB-70-(*).___

Operation switch___.______
OFF-M. V. C.-A: V. C.
switch.
STOP button

Set to NORM.

TRANSMITTER switch on
control unit in operating
shelter set at off (down)
position.

Set at off (down) positions___

Set at OFF position

Set to TUNE UP position
(down).
Set at OFF position_________

Set to off position...___--___
Turn to OFF position.______
Set to OFF position.________

Set to OFF position.
Turn to OFF position_______

Press STOP button_____.____

BUFFER INDICATOR
lamp goes out.

OVEN and dial lamps go
out.

PLATE POWER indicator
lamp goes out.

Bias and filament supply
shut off.

Blowers stop operating.

Transmitter PLATE
POWER indicator lamp
goes out.

White light goes out and
filament power shuts off.

Dial lamp goes out.

Pilot lamp goes out.

Pilot lamps go out.

All power goes off.

—
—
—




(AN}

b. Receiving Shelter.

Item l

|
No. | Unit Item ¥ Action or condition \ Normal indications ll Corrective measures
| | |
l ‘1
1 | Shelter HO-17-(¥)_________ Power circuit breaker______ Set to OFF position. ' :
P Eara s e SR TR S o T Light circuit breaker ______ Set to OFF position. )
3 | Radio Receiver R-388/ | OFF-STAND BY-ON______ Turn to OFF position. \
‘ URR, channel A and ‘
channel B receivers. ;
) O Ly 5 e RN W el W ANV s yvit ChSIE-S e S L Set to OFF position. ‘
e et ST e T e e BAND CHANGE switeh__| Set to band desired. .
(554 Pt SR e A ) i o b e i Baninpicon trol SIS, Set to frequency desired. '
AR B e T e T it Gl N CALIBRATE switch_______ Set to OFF position. [
R Bt (R Dot e e i e GIMITER switeh - =" == Set to OFF position. \
b© N B R el S e CRYSTAL FILTER SE- | Set to 0 position. | |
B LECTIVITY switch. !
= CRYSTAL FILTER | Setto white line. l
< PHASING control. ‘
ElSisd 0 soets (2 Susstaleone. RUa Sy o { TG BR@iswitch= =ty = 1o Set to OFF.
SO GEIREN I S S s e e e X BFO PITCH control__ ___| Set to white line.
& | 12 | Teletypewriter TT—4A/TG__| MOTOR switch___________ Set to OFF position.
< 13 | Dual Diversity Converter | AC SUPPLY switch ______ Set in off (down) position.
=11 CV-31D/TRA-7.
= 317 et R P e T e PLATE ON power switch__| Set in off (down) position.
=T A e SR G T R e S QUBP U switichee s s o Set in NORMAL position.
[ md G S e o e T S METER Bswitech_ .- _ Turn to COMP AMP.
L7 TS E dn oty o R o e T DRIFT COMPENSATOR | Place in out (down) position.
switch.
St bl MR By o Dt -—--| BAND WIDTH switch._-__ | Set to the NARROW posi- |
tion.
I P e e R e CHANNEL A disabling | Set to the OPERATE posi-
|  switch. tion.
20T R LTS Ty R, Do | CHANNEL B disabling | Set to the OPERATE posi-
| switch. tion.
P e ey . MARK HOLD LEVEL | Set to OFF. !
; | switeh and control. ‘
L Lt S Gty g TN S PSR switchie - e e | Set to out (down) position. ‘
- |
‘ 23 | Power Unit PE-95-(¥)______ | CIRCUIT BREAKER | Set to OFF position. } |
S | switch. |
foe ; 2 I J START-STOP button______ Push START button_______ | Power unit starts__________ ‘ Check for discharged bat-
— ’ [ ‘ | tery in power unit.
= ' Set MANUAI-REMOTE
) | switeh to MANUAL

|  START position. Refer

to TM 11-904.




Dual Diversity

|

channel A and channel B |
receivers.

Converter

CV-31D/TRA-7. ‘

Teletypewriter TT—4A/TG__ ‘

switech (main
switeh if comn
source is used).

| Power cireuit breaker____
| Light cireuit breaker

switeh.

RF GAIN and
GAIN controls.

| AC SUPPLY switch

MOTOR switeh_. __

| CIRCUIT BREAKER |

power |
ereial |

Radio Receiver R-388/URR | OFF - STAND BY - ON |

AUDIO |
|

Set to ON position

Set to ON position.
Set to ON position

Turn to ON position_ - ____ |

Turn clockwise. __ .

Throw to ON position

Throw to ON position___

Set to ON position__________|

| Normal line voltage (117

| volts) indicated on A.C.
VOLTS meter on power
unit panel.

|
|
a
|

Shelter power lamps go on__|

Dial lamps light
Increased signal or noise is
heard.

| White-capped pilot lamp
should light.

Red - capped pilot
should light.

Motor slartas=ma oSt~ e ‘

lamp |

Check circuit breaker. Refer

to TM 11-904.

Check Cord CX-1165/U
from power unit.

Check fuse at rear of chassis.

Check power cord and plugs.

Check antenna connection
and RF Cable Assembly
CG-557/U.

Check power Cord CX-—
954/TRA-7, fuses, and
lamp.

Refer to TM 11-261.

Check power cord.

-26
27
28
29
30
31
32
33
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PR SR . e W W i e, PP, Sy =

]
|

Dual Diversity Converter

channel A and channel B |
receivers. 1

CV-31D/TRA-T7.

Radio Receiver R—388/URR ‘ ANT. TRIM control_.____

Tuning control

—400-volt supply.___

—150-volt supply___

Regulated —150-volt sup-

ply.

% Regulated - 150-volt

ply.
-+ 275-volt supply

{BInput signalt=t=t Tola SNo

Neutral loop current__

Polar loop current_ .

i
sup-

|

l

| Adjust

IVBRO setito ON. Lt n | Rotate BFO PITCH con-

Rotate

trol in either direction.

METER B switch in —400V |

position.
METER B switch in — 150V
position.

“ METER B switch in REG

— 150V position.

METER B switch in REG
4150V position.

METER B switch in +275V
position.

METER B switech in IN- ‘

PUT position.
METER B switch in NEU-
TRAL position.

METER B switeh in POLAR

position.

Maximum noise peaks of
signal can be obtained.

Use for receiver tuning.

Beat note can be heard to |

pass through zero beat.
Meter B indicates between
72 and 88 to the left.

| Meter B indicates between

25 and 35 to the left.
Meter B indicates between
25 and 35 to the left.
Meter B indicates between
25 and 35 to the right.
Meter B indicates between
54 and 66 to the right.
Peak indication of 100 to
the right on meter B.
Meter B indicates - 60
(.060 amp) for mark sig-
nals and 0 for space sig-
nals.
Meter

B +25

indicates

(.025 amp) for mark sig-
| mnals and —25 for space
| signals.

Check antenna.

Retune signal using tuning
control.
Refer to TM 11-261.

Refer to TM 11-261.
Refer to TM 11-261.
Refer to TM 11-261.

Increase receiver volume if
required.

Adjust NEUTRAL OUT-
PUT control.

Adjust POLAR OUTPUT
MARK and SPACE con-
trols.
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b. Receiving Shelter—Continued

e P T g T ey T e —

Item ‘l
No. ‘

Item

Action or condition

Normal indications

Corrective measures

PERFORMANCE

N T

V]

QUIPME

)
4

4

1

44‘ ___________________________

LT FLE T, B M a T s S
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49 |

Mark condition

Channel A + B signal

Output of channel B dis-

criminator.

Output of channel /

ceriminator.

Diversity output of chan-
nels A and B diserimina-

Drift compensator circuit___

Space condition

METER B switch in CHAN
A-+B position.

METER B switch in CHAN
B position, receiver A vol-
ume reduced.

Receiver B volume reduced -

METER B switch in CHAN
B position.

METER B switch in COMP
AMP position and LIM-
ITER control in full clock-
wise position.

Converter OUTPUT switch
at MARK position.

Converter OUTPUT switch
at SPACE position.

DRIFT COMPENSATOR
out (down); meter B in-
dicates +100 (mark) and
—-100 (space). ‘DRIFT
COMPENSATOR IN;
meter B indicates 470
(mark) and —70 (space).

Meter B indicates =50 for
steady mark signal and
averages 0 for miscel-
laneous signals.

Meter A indicates 50 for
a steady mark signal,
averages 0 for miscel-
laneous TTY signals.

Reading on meter A will
exceed reading of meter
B about 50 per cent of the
time when steady mark
signal is received; sum of
meters A and B readings
will be approximately 50.

Minimum kicks on meter
B while receiving signals.

Teletypewriter holds___ ____

Teletypewriter runs open__ _|

Adjust DRIFT COMPEN-
SATOR LIMITER econtrol.

Check tuning of CHANNEL
B FINE TUNING con-
trol and tuning of re-
ceiver B.

Refer to TM 11-261.

Check tuning of CHANNEL
A FINE TUNING con-
trol and tuning of receiver
A.

Refer to TM 11-261.

Adjust AMP GAIN control
for minimum motor kicks.

Refer to TM 11-2234.

Refer to TM 11-2234.




g
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9
S
51 | Dual Diversity Converter | PLATE ON power switech__| Throw to off (down) position_| Red-capped pilot lamp goes
CV-31D/TRA-T. out.
YAl = A T s AR AC SUPPLY switch__ . ___ Throw to off (down) position_| White-capped pilot lamp
k goes out.
5 53 | Radio Receiver R—388/URR_| OFF-STAND BY-ON | Turn to OFF position_. .____| Dial lamp goes out.
: switeh.
S 54 | Teletypewriter TT-4A/TG__| MOTOR switch___________ Set to OFF position_ . ______ Motor stops.
| ESaaEShelter HiO—17—(E) = =m = Power and light circuit | Set to off position_ . ________ Power and lights go off.
breakers.
56 | Power Unit PE-95-(*)_____| START-STOP button_____ Press STOP button firmly | Engine stops. AC VOLTS
until engine stops. meter indicates 0.
i e e R e CIRCUIT BREAKER | Set to OFF position.
switeh.
¢. Operating Shelter.
Ixt\ﬁ;l.‘ Unit Item Action or condition Normal indications Corrective measures
1 | Shelter HO-17—(*)_________ Power circuit breaker______ Set to off position.
DS A e R T TR Lt Light circuit breaker_.______ Set to off position.
3 | Teletypewriter TT—4A/TG | MOTOR switch___________ Set to OFF position.
(receive).
4 | Teletypewriter TT—-4A/TG | MOTOR switch___________ Set to OFF position.
(send).
5 | Typing reperforator (part | MOTOR switeh___________ Set to OFF position.
< of Perforator-Transmitter
. TT-56/MGC).
o) 6 | Transmitter-distributor |MOTOR switeh___________ Set to OFF position.
[ (part of Perforator-Trans-
< mitter TT-56/MGC).
~ | B0 TR sl el A STOP-SEND switch_______ Set to STOP position.
< 8 | Rectifier RA-87-A_________ ON-OFE switch-of -2 Set to OFF position.
A 9 | Control Unit C-292B/ | AC SUPPLY switch_______ Set to off (down) position.
= TRA-T.
‘;‘j a {15 )8 er Pt b 2585 SRS ke = CULINEE AR TRANSMITTER switech___| Set to off (down) position.
11 | Power Unit PE-95-(¥)_ ____ CIRCUIT BREAKER | Set to OFF position.
switceh.
12 | Power Unit PE-95—(*) - ___ START-STOP button__ ___ Push START button. . - _ ___ RowerunHstarisEss e i Check for discharged bat-
tery in power unit.
Set MANUAL START-RE-
MOTE START switeh to
REMOTE START.
= Refer to TM 11-904.
&
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c. Operating Shelter—Continued

Tl vk ; S - : : 2t :
= |
! li‘(:" \ Unit ‘ Item ' Action or condition ‘ Normal indications Corrective measures
{ _{ Sk &
| 13 | Power Unit PE-95-(*)_____{ CIRCUIT BREAKER ' Set at ON position. sz ot Normal line voltage (117 | Check circuit breaker.
|  switeh (main power | | volts) indicated on A. C. = Refer to TM 11-904.
switeh if commercial | ‘ VOLTS meter on power |
| source is used). ‘ | unit panel. ‘
{4 NS Shelter: HO=17—(F)et n e J Power cireuit breaker ‘ Set to on position_ __ _______ ‘ - Check Cord 1165/U from
[ [ switch. | | Power Unit PE-95—(¥).
. TiH Sl Beealace v, LRI il i Light. cireuit breaker switch.| Set to on position__ _______ | Dampsigoion--c_=-_ - | Check circuit breakers.
:‘ 16 | Control Unit C-292/TR &—7_ AC SUPPLY switch.______| Set to ON position..________| AC SUPPLY  indicator i Check lamp in control unit.
: } ‘ | lamp should light. Check ac outlet to bench.
\ I
= ‘ | ‘ | Check bench connector and
»n ‘ 1‘ ‘ | outlet.
: 1 | | Check Cord CX-059/
| g | TRA-T.
, : ‘ Refer to TM 11-262.
e wetl el el R R O ek A | Set to the FULL DX posi. | J
i [ tion. J \
1S o TR SRR e TN OPERATION switeh Set to the NORMAL posi- | ;
} tion. \'
[ ‘ |
= 19 | Control Unit C-292B/ | —150-volt supply.-_______ | METER switch in —150 | Meter indicates 755 to | Refer to TM 11-262.
O | TRA-T7. | VOLT SUPPLY position. |  the left of 0. ‘
> J 2R e I ey, By 1IES ek K —————__| +300-volt supply._.__-___.| METER switch in 4300 | Meter indicates 75+5 to | Refer to TM 11-262.
a0 ‘ VOLT SUPPLY position. |  the right of 0. g
o2 e Loin e _| —300-volt supply. . _______| METER switch in —300 | Meter indicates 75410 to ‘ Refer to TM 11-262.
i ‘L j VOLT SUPPLY position. |  the left of 0. }
:‘ | e e o ———-| Send extension current___..| METER switch in SEND | Check Cord CX-956/TRA-T7
; i !\ ‘ EXT CURRENT posi- | | Check SEND EXT jumper
el 1 tion. BREAK key on Check SEND EXT jacks.
; j ' send teletypewriter.
2 | Depress (space) _________ Meter indicates 0_________ Check patch cords.
ot | Release (mark)_ ________ | Meter indicates 75 (60 ma) | Check plugs on send tele-
o 1 j to the right of 0. ! typewriter.
4 f | Refer to figure 35.
:'f } 23 |- - ________| Receive extension current-_| METER  switch in REC ‘
= j i EXT CURRENT position.
A \ ,‘ { Press RECEIVING TEST | Meter indicates 0_________
oy ; ' | SPACE button on control |
= | 2 |
o |  unit. [ |
= | Press RECEIVING TEST | Meter indicates 75 (60 ma) | Adjust EXTENSION CUR-
MARK button on control to the right of 0 for full- RENT control.

unit.

duplex operation; 0 for

Check Cord CX—-956/TRA-7.




—
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| Balance circuit

Receiving line current

TRANSMITTER switch__ _

METER switch in BAL-
ANCE position, alter-
nately depress RECEIV-
ING. TEST, MARK
SPACE buttons on con-
trol unit.

METER switch in REC
LINE CURRENT posi-
tion; have alternate mark

| and space signals sent
from the receiving shelter.

Set to off (down) position

1 (notify operator at trans- |
1 mitter shelter before |

changing switch).

|

|

|
|
|

half-duplex or one-way
reversible.

Equal indications (approxi- |
mately 75) each side of |
0 (MARK to the right;
SPACE to the left).

Meter reading of 72 (25 ma)
410 to the right of 0 for
mark signals, and 75 (25 |
ma) -+ 10 to the left of 0 ‘
for space signals when |
length of connecting line
between control unit and
converter is short.

Meter reading of 60 (20
ma) - 10 when converter
and control unit are sep-
arated by 10 miles.

Green TRANSMITTER in-
dicator lamp should go |
out; transmitter and ex- |
citer plate power should |
go off at transmitter |

shelter. ‘

Check REC EXT jumper.
Refer to figure 35.
| Check patch cords.
| Check plugs on receiving
| teletypewriter.

Adjust BALANCE ADJ
control on top of chassis
for equal deflections.

Refer to TM 11-262.

Refer to TM 11-262.

Check LINE connections to
receiving shelter at E2.
Check Cord CX—-957/TRA-T7.
Reverse LINE wires to re-

ceiving shelter.

! Check switch.

Check lamp.

Check Cord CX—-958/ TRA-T.

Check control line going to
transmitter shelter.

Have operator at trans-
mitting shelter check posi-
tion of TEST key on
exciter (should be in
NORM  position) and
transmitter switeh on JB—
70-(*) (should be in

‘ TRANS. OFF position).
I Refer to TM 11-262.




= c. Operating Shelter—Continued
©
‘ |
[P I{%n || Unit » [ Item [l Action or condition ; Normal indications ’J Corrective measures
| '
27 { __________ DL S e A sk ’ Sendtlinelcurrentotaf S ' METER switech in SEND Check LINE connections to
{ LINE CURRENT posi- transmitting shelter at El
[ J ] tion. Depress BREAK | Meter reads 75 (25 ma) to | Check Cord CX-958/ TRA-7
| key (space) on send tele- the left of 0.
; “ l [ typewriter. Release | Meter reads 60 (20 ma) to | Adjust SENDING LINE
| ‘1 | ; BREAK key on send tele- right of 0. CURRENT, SPACE, and
J i » | typewriter (mark). Have MARK controls.
[ [ operator at transmitting
= ‘ | [ shelter:
O | | J \ Set TEST key of exciter
Z | | “ { to NORM position.
< (‘ | r Check frequency shift___| Shift should be 850 eycles_ _| Adjust SENDING LINE
= ; ] CURRENT, SPACE, and
= ’ , MARK controls.
’3 ‘ { | Have transmitter shelter
; f ] 1 . ‘ operator m}just shift.
= J ‘ Compare mark signals [ The same note should be | Reverse LINE connections
fi | [ from operating shelter heard in the headset. ! to the transmitting shelter.
with test mark signal
=l 1 [ at transnitting shelter. ;
:/: 28 | Teletypewriter TT—4A/TG ‘ MOTOR switech___________ Set to'ON position__—-"_ - | Motorruns. . -~ * =~ . | Check MOTOR FUSE.
£ ‘[ (sending). ‘ ‘ ) Machine runs closed___ ____ | Check power source for cor-
? ; w rect power.
= 1 w | Check power cord and plug.
= f | Check LINE FUSE and
e | | D. C. MILLIAMPERES
- ; meter.
! | Check black and red shell
plugs and line signal cords.
[ Check to see that the line
; ‘ ‘ signal cords are plugged
‘ ‘ | into the proper jacks of
‘ jack panel.
29 A e N N 0 2 0. L 1 ) e e Depress button momentarily .| Control unit meter indicates | Refer to TM 11-2234.

| ; | 75 to the left of 0. |
Machine runs open. |




—
—
0

30

34

36

37

38

Teletypewriter (TT—4A/TG
(receiving).

Rectifier RA-87-A_________
Typing reperforator (part

of Perforator-Transmitter
TT-56/MGC).

Manual carriage
lock bar.
Test message

return

| MOTOR switch

| TT TRANSPOSE switch
get  to —LERT "REC-
RIGHT SEND position.

set to LEFT REC-
RIGHT SEND position.
| Manual carriage return lock
bar.
‘ ON-OFF switch

\TT TRANSPOSE switch

MOTOR switch

Space:bars "t Tiies 7 Rt

Hold space bar down momen-
tarily.
Press carriage return bar_ ___

Type out
keyboard.
Set to ON position._________

message on

Set SPACE-MARK switch
to MARK position.

Set SPACE-MARK switch
to SPACE position.

Press carriage return lock
bar.

Set to ON position__ _______

Set to ON (down)

|
|

Carriage travels to right;
stops when released.

Carriage returns to the left
side of machine.

Machine prints message____

Motor runs

Machine runs closed

Left teletypewriter runs
closed.
Left teletypewriter runs
open.

Carriage returns to left side
of machine.

Motor runs.
closed.

Machine runs

Machine runsopen_ . - ___
Machine runs closed.

i P S P inde N g

Refer to TM 11-2234.
Refer to TM 11-2234.
Refer to TM 11-2234.

Check MOTOR FUSE.

Check power source
correct power.

Check power cord and plug.

Check LINE FUSE and the
D. C. MILLIAMPERES
meter.

Check black and red shell
plugs and line signal cords.

Check to see that the line
signal cords are plugged
into the proper jacks of
jack panel.

Check to see that the signal
line plugs are in the
proper jacks of the jack
panels.

Check signal line cords and
plugs.

Refer to TM 11-2234.

for

Refer to TM 11-2234.

Check power selector switch
(50-60 ecyeles) position.

Check motor connection box
ac cord.

Refer to TM 11-2223.

Check Rectifier RA-87-A.

Check send and receive
cords of reperforator.

Refer to TM 11-2233.




c. Operating Shelter—Continued

Item
No.

Unit

Item

Action or condition

Normal indications

Corrective measures

RFORMANCE

N
V]

QUIPMENT P¥

1D

40

41

42

43

44

45

46

Typing reperforator (part
of Perforator-Transmitter
TT-56/MGC).

Transmitter-distributor (part
of Perforator-Transmitter
TT-56/ MGC).

1
|
J
i

l.
i
l

Transmitter-distributor
tight-tape stop lever.

| Type

in

Hold down for 10 seconds_ __|

test message on key-

board.
Place tight-tape stop lever }

down position.

Raige tight-tape stop lever. _

MOTOR ON-MOTOR OFF ’ Set6orONIT e cxast n %

switch.
STOP-SEND switeh_______

tape.

Test megiage ~a il - o=

eSettosS NS T e T
Transmitter-distributor test | Place test tape in transmit-

|

by

Have
she
dis

| ter-distributor and send.

Have operator at transmit-
ting shelter place all con-
trols in position for trans-
mitting frequenecy
signals. Send test message

shift

prearrangement with

a distant station.

operator at receiving
Iter tune receivers to
tant station. Have

distant station send test
message.

|
l
|
|
I
i
[

i

|

Signal lamp lights indicat-
ing end of line.
Damp-goesoutes ot o0

Tape should be printed and
perforated correctly.

Tape moves through the
transmitter-distributor.

Tape siOpsi-cEr i 22

NOTOTITI NS ST |

Machine runs closed______ ‘

Same message appears on |
the TTY in the line
cireuit.

Test message sent from the
operating shelter should
be printed on the send
TTY in the operating
shelter and on the re-
ceiving TTY at the dis-
tant station.

Test message from distant
station should be printed
on monitor teletypewriter
in receiving shelter and
on receiving TTY in
operating shelter as well
as on sending TTY at
distant  station. The
distant message should

be same as message sent

Press LINE FEED and
CAR. RET. keys.

Check lamp.

Refer to TM 11-2223.

| Refer to TM 11-2223 and

TM 11-2201.

Refer to TM 11-2222.

Refer to TM 11-2222.
Refer to TM 11-2201
TM 11-2223.

and




Detito QIR = et TN by
iNepresstbubton SN Sruisa
Set to OFF position_________
Set at STOP position

Set to OFF position.

Set to down (off) position.___

Set to down (off) position.___

Throw to OFF position______

| Set at OFF position.
| Press STOP button firmly
| until engine stops.

|

Set to OFF position._. ._____|

IMOLOTISTOPSE S Sl SN
Transmission stops ... __
Motorstops. - - ="~

Stops feeding tape through
transmitter-distributor.

Green TRANSMITTER in-
dicator lamp should go
out. Transmitter and ex-
citer unit plate power in
transmitting shelter goes
off.

AC SUPPLY indicator lamp
should go out.

Power and lights in shelter
should go off.

Engine stops.

Refer to TM 11-2234.
Refer to TM 11-2234.
Refer to TM 11-2223.

Refer to TM 11-2222.

Refer to TM 11-957.

47 | Teletypewriter TT-4A/TG_._ | MOTOR switch __________
ARSI 0 e n S Wl Be, el o BREATS switchiSE s s
49 | Perforator - Transmitter | Typing reperforator
TT-56/MGC. MOTOR switch.
DO i vt et S I SNy Transmitter - distributor
STOP-SEND switch.
6 e e T e R Transmitter - distributor
MOTOR switeh.
52 | Rectifier RA-87-A_________ Power ON-OFF switch_____
/& | 53 | Control Unit C—292B/TRA- | TRANSMITTER switch___
o 3
=
w
Bl SOl s AL T G ASISUPPLY, switoh it
55 | Shelter HO-17-(*)_________ ‘ Power circuit breaker and
| light circuit breaker.
56 | Power Unit PE-95-(*%)_ ____ | CIRCUIT BREAKERS.___
b e B G i o U | START-STOP button_____
\
\
=




CHAPTER 5
THEORY

Section .

97. Introduction

This chapter consists of four sections which deal
with the system theory of Radio Set AN/MRC-
2(*).  This information aids in keeping the equip-
ment in operation.

a. The first section explains the course of the
signals, both originating and received, through
the components of this radio set.

b. The second section consists of information
on teletypewriter theory and interunit ecircuits.
The power distribution and the main interunit
control circuits for various operations are detailed
by theory and functional diagrams. These cir-
cuits may be between components in one shelter
or between components in more than one shelter.

¢. The third section consists of the theory of
Amplifier  AM-141(*)/MRC. The amplifier is
sectionalized, and the function of each section is
discussed in detail.

d. The fourth section contains general informa-
tion in regard to antennas and antenna systems
with some specific reference to its application to
this system.

¢. Detailed theory is not given on components
already covered by individual technical manuals.
See paragraph 1 for a listing of the appropriate

manuals.

98. Sending Radioteletype Signals
(fig. 55)

a. Operating the keys on the keyboard of a
teletypewriter or typing reperforator produces
mechanical movements which open and close the
sending contacts. A closed contact (neutral
mark signal) produces a current flow in the signal
loop, and an open contact (neutral space signal)
produces no current flow in the signal loop.

h. These current or no-current electrical im-
pulses are applied to the grid of the first tube in
The

sending circuit converts these neutral mark and

the sending ecircuit in the control unit.
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space signals into polar mark (current flow iy
one direction) and polar space (current flow in the
opposite direction) signals.

¢. The output of the sending circuit in the
control unit is polar mark or space signals, depen|.
ing on the signals developed by the teletypewritqy
equipment. These polar mark and space signalg
are applied to the frequency-shift exciter unit.

d. Polar mark signals applied to the rf oscillatay
in the frequency-shift exciter unit have no effeqg
on the frequency developed by this rf oscillatoy,
Polar space signals applied to the rf oscillator iy
the frequency-shift exciter unit (transmitting
shelter) cause the frequency developed by the
rf oscillator to be shifted to a lower frequency,
The frequencies developed by the rf oscillator iy
the frequency-shift exciter unit are applied to the
grid of the first rf stage in the radio transmitter.

¢. The frequency of the radio transmitter is
controlled by the frequency output of the fra-
quency-shift exciter unit. These frequenciey,
either the carrier frequency or the carrier fra-
quency minus 212.5 or 425 or 850 cycles (mark op
space, respectively), are amplified (in certaiy
ranges multiplied) and are applied to the power
amplifier,

J. The power amplifier further amplifies the
carrier or carrier minus 850-cyele frequencies,
These amplified frequencies are applied to the
1I':l‘ll.\'llli[r[ill;_l' antenna,

99. Receiving Radioteletype Signals
(fig. 55)

a. Frequency-shift keyed teletypewriter signals
are received by channel A and channel B receivers
from separate antennas.  The rf carrier frequency
is a mark signal, and the rf carrier frequency
decreased by 850 cycles is a space signal. The
carrier frequency from one antenna, modulated
by mark and space signals, is converted in the
channel A receiver to an intermediate frequency.
This intermediate frequency is applied to the



channel A input of the dual diversity converter.
The carrier frequency from the other antenna,
modulated by mark and space signals, is con-
verted in the channel B receiver to an intermediate
frequency. This intermediate frequency is applied
to the channel B input of the dual diversity
converter.

b. The intermediate frequency, modulated by
mark and space signals applied to the channel A
mput of the dual diversity converter, is converted
to a 50-ke frequency. This 50-ke frequency is
amplified, limited, and demodulated by the dis-
criminator. The intermediate frequency, modu-
lated by mark and space signals, applied to the
channel B input of the dual diversity converter,
is converted to a 29.3-ke frequency. This 29.3-ke
frequency is amplified, limited, and demodulated
by a separate discriminator. The output from
each discriminator is combined. The converter
develops polar and neutral mark and space
signals.

¢. The neutral mark and space signals developed
by the converter are applied to the monitoring
teletypewriter in the veceiving shelter. The
electrical impulses from the converter are applied
to the receiving solenoid of the teletypewriter.
The electrical impulses are translated to meechani-
cal movements that operate the keys on the key-
board and which print copy of the received
message.

d. The polar mark and space signals developed
by the converter are applied to the input of the
receiving circuit of the control unit located in the
operating shelter.  The polar mark and space
signals are converted to neutral mark and space
signals in the receiving circuit of the control unit.
These neutral signals are applied to the receiving
solenoid in the teletypewriter equipment. The
electrical impulses applied to the receiving sole-
noid are translated into mechanical movements
which operate the type bars on the teletypewriter.
The message is printed or code-perforated and
printed on tape, depending on the teletypewriter
equipment connected into the signal circuit.

100. Sending Cw Signals

a. Cw signals may originate in the frequency-
shift exciter unit or in the radio transmitter.
Keying the relay in the frequency-shift exciter
unit keys the rf oscillator and the buffer in the
frequency-shift exciter unit. This keys the trans-
mitter. The output of the transmitter is applied

to the power amplifier, and the output of the
amplifier is applied to the transmitting antenna.

b. Cw signals originated in the transmitter are
developed by directly keying the rf oscillator in
the transmitter (par. 74a). The output of the
transmitter is applied to the power amplifer and
the output of the amplifier is applied to the trans-
mitting antenna.

101. Sending Voice Signals

a. Am signals originate from a microphone or
telephone. The audio frequencies from a micro-
phone or telephone are applied to the input of the
speech amplifier. The speech amplifier amplifies
these audio signals.

b. The output of the speech amplifier is applied
to the radio transmitter. The audio signals
modulate the rf carrier. The am carrier is applied
to the transmitting antenna. Amplifier AM—141-
(*)/MRC is disconnected during voice operation
(par. 75).

102. Receiving Voice Signals

a. The carrier frequency, amplitude-modulated
by audio frequencies, is received by the channel A
receiver from one antenna and by the channel B
receiver from the other antenna. The am carrier
is converted to an intermediate frequency in each
receiver independently. The audio frequencies
are separated from the intermediate frequency in
each receiver and, after amplification, are applied
to the loudspeaker.

b. The output from the channel A receiver is
applied to the channel A loudspeaker. The output
from the channel B receiver is applied to the
channel B loudspeaker. Operation is possible
with one receiver when receiving am signals.

103. Receiving Cw Signals

a. The interrupted carrier frequency is received
by the channel A receiver from one antenna and
by the channel B receiver from the other antenna.
The carrier frequency is converted to an inter-
mediate frequency and amplified. The bfo output
is mixed with the intermediate frequency and the
result is an audible tone.

b. The audible tone is applied to the channel
A loudspeaker from the channel A receiver. The
audible tone is applied to the channel B loud-
speaker from the channel B receiver. Operation
is possible with one receiver when receiving ew

signals.

123
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Section I, SYSTEM THEORY

104. Types of Radioteletype System Operation
a. Half-duplex Radioteletype System.

In the half-duplex circuit, traffic moves
in but one direction at a time, and the
receiving station has control over the
circuit in such a manner that the trans-
mitted traffic can be interrupted. In
Radio Set AN/MRC-2(*), half-duplex
operation requires the following condi-
tions:

1) The frequency of the radio transmission

must be separated from the frequency
of the radio reception by at least 400
ke.

(b) One teletypewriter can be used for hoth

transmission and reception at any one
terminal.

(¢) The control unit SERVICE switch

(2)

must be set for HALE DX operation,
Essentially, the radio circuit is a full-
duplex setup because different frequencies
are used for transmitting and receiving.
The patching arrangement of the tele-
typewriters and the circeuit control, how-
ever, is such that it is possible for thoe
receiving station to use one machine for
both page copy reception and transmis-
sion and, by pressing the BREAK key
of the teletypewriter, the operator can
interrupt the flow of traffic from the
transmitting station. When the SERV-
[CE switch on the control unit at bhoth
ends of the circuit is set to HALF DX,
the plate of the receive extension driving
tube is removed from the receive exten-
sion circuit and connected to the receiy-
ing selector magnet of the sending tele-
typewriter through the send extension
circuits.  In this case, current through
the sending teletypewriter selector mag-
net is not mixed (as for full duplex): it
is controlled by adjustment of the EX-
TENSION CURRENT control of the
control unit. When the extension is
arranged for half-duplex service, the op-
erator at the receiving terminal can inter-
rupt the sender if he opens the extension
circuit at his end by operating the
BREAK key of the teletypewriter, trans-
mitting a space signal to the distant
terminal. Reception of the space signal

operates to interrupt current llll'()ll},‘.'l"
the sending teletypewriter selector mag®
net, and prevents the sending tvlv(;\,’l)‘i’
writer from printing transmitted coPy:
Figure 56 shows a simplified diagram ©
the teletypewriter equipments [):l!‘('h("(
for half-duplex operation. For cirewtt

- s o aanit)
details within the control unit, refer |

T™ 11-262.
b. FPull-Duplex Radioteletype System. |
(1) Full-duplex radioteletype circuits perm

the simultancous transmission and the
reception of traffic. For full-duplex oP”
cration of Radio Set AN/MRC-2(*), th
following conditions must be met: Al
(@) The frequency of the radio transmi>

. 5 S 'I-(w
ston must be separated from the 1 l
. 7\ . rab

quency of the radio reception by
least 400 ke. |
(0]

(b) The SERVICE switch on the cont!
unit is set to FULL DX.

(2) A full-duplex system is set up when

circuits are patched so that the H"l‘. :

receives

signal impulses from the receiving cha’”

nel of the control unit, and the l\'v_\'l»()f"'.(

contacts of the other teletypewriter ”":

tiate signals for the transmitting chan™®

of the control unit. The (l‘:l”i(‘—ll:llll“ll\g

capability of a full-duplex circuit great’

exceeds that of a half-duplex cireuil:

Figure 57 illustrates a functional diagra™

of the teletypewriter equipments
nected for full-duplex operation.

One~way Reversible Radiote letype System. ()“'“‘

way reversible operation is essentially the s:l‘“"‘

as half-duplex operation (fig. 56) except that th

S N . ! 4 e anc
same frequency is used for both transmission &
ar-

the
\(1[()|'

magnet of one teletypewriter

con-

~

reception.  Any convenient local |):|l('||ill.‘—l: :

rangement can be used for the l(‘I(‘l'\‘])(‘\\’l'”“‘l‘ﬁ:

In Radio Set AN/MRC-2(*), the followi'®

conditions establish one-way reversible <)|)(-1-:|l|()|1:

(1) Both terminals use the same frequen®
for transmission and reception.

(2) The SERVICE switch of the contt®
unit is set to the ONE WAY |)n>‘il|0‘l‘l-
With these conditions, and the '|'|{'\‘\Iﬁ’
MITTER switch of the control “"'t"
in the ON position, keying circuits art

3 ; olay
closed. These cireuits operate a rela
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N the tone oscillator of the receiving
dual dinrsH)' converter. When this
relay g energized, it applies a potential
Which  controls the receiver disabling
F“hVVN which in turn short the antenna
Mputs of (he radio receivers. At the
e time, the keying relay in the
Irvq[uw1vy-shif[ oxciter unit 18 0|nw1H(wL
Power g applied to the exciter unit
ll”’“*. and those circuits are volnlvvlvd

TS s iy . y
T sending.  Transmission from an

OPerating terminal can occur only when
the TRANSMITTER switch of the
“ontrol unit is in the ON position.
When the TRANSMITTER switch is
' the off position, the keying relay in
the frequency-shift exciter unit is de-
hergizoe :HIJ no rf transmission 0CCUrs.

b the same time, the relay in the

( ¢ 3 . s y Qe
lugl diversity. ‘converters is released,
And the radio receivers are agamn 1n a

TM 624-592

(*), half-duplex ope ration, functional diagram.

receiving condition. Break-in operation
is not possible when the SERVICE
switeh is in the ONE WAY position.

105. Teletypewriter Circuits Patching Arrange-
ments

By use of Junction Box J-204/MRC-2, the
connection box on Perforator Transmitter TT-
56/MGC, the operating table jack connectors,
and the patch cords supplied, several combina-
tions of teletypewriter equipments are possible
to provide the different types of operation of the
radio set, and to provide a means of continuing
normal operation while one teletypewriter is
heing repaired. Figures 58 through 62 are
functional schematic diagrams of the usual patch-
ing arrangements of the equipments in the
operating shelter.

a. Normal Patching Arrangements. This cireuit
arrangement provides a means of transmitting
from perforated tape, which is passed through the
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transmitter-distributor, transmitting from the
normally assigned send teletyperwiter and making
a page copy on that machine from either the tape
or the keyboard, whichever is used, and re-
ceiving on the normally assigned receive tele-
typewriter. Figure 58 illustrates the circuit
paths through the junction box, via the bench
wiring and cables to the send and receive circuits
in the control unit, which receive the neutral
impulses from the teletypewriters. Figure 35 is
a pictorial drawing of the normal teletypewriter
patching.

b. Reverse Teletypewriter Patching. 'This circuit
provides a means of interchanging the normally
assigned send teletypewriter with the normally
assigned receive teletypewriter. This reversal of
machines is useful when the keyboard of the
send teletypewriter becomes inoperative, or when
the selector magnet or typing-unit functions of
the receive teletypewriter develop faults.  Rapid
reversal of the teletypewriters will permit an un-
interrupted flow of traffic. Figure 59 illustrates
the circuit paths through the junction box, bench
wiring, and cables to the control unit send and
receive channels. Figure 49 is a pictorial drawing
of this patching arrangement.
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CONVERTER  TCVR FI
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TO FS EXCITER
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NOTES

|. FREQUENCIES F| AND F2 MUST BE
SEPARATED BY AT LEAST 400 KC.

2. ON CONTROL UNIT SET[OPERATION
SWITCH TO [NORMAL|,SET [SERVICE]

SWITCH TO

TM624-593

Radio Set AN|MREC-2(*), [ull-duplex operation, functional diagram.

¢. Receive on Both  Teletypewriters;  Transmit
on Send  Teletypewriter.  When it
make two separate page copies of an incoming
check of one page copy
another on a different teletypewriter
localizes a fault in either the teletypewritar
equipment or other parts of the system, the
patching arrangement as shown in the simplified
schematic of figure 60 should be used. Figure
50 is a pictorial drawing of this patching arrange-
ment.

is desired tp
message, or when a

agains(

d. Normal Operation and Receive on Typing-
Reperforator. 'This ecircuit permits the typing-
reperforator to make a punched-tape copy of
incoming traffic. The receive selector magnet
of the typing-reperforator is patched into the
receive channel of the control unit, and the
keyboard of the send teletypewriter is patched
to the send channel of the control unit. The
receive teletypewriter selector magnet is patehed
to the receive channel of the control unit and is
in series with the selector magnet of the typmg-
reperforator.  Figure 61 is a simplified functional
schematic diagram of this circuit, and figure 51

is a pictorial drawing.
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e. Transmit and Punch Tape on  Typing-
Reperforator. This  circuit permits  the local
perforation of a tape for later transmission by
means of the transmitter-distributor, as well as
simultaneous keyboard transmission by means
of the typing-reperforator. Reception of in-
coming traffic is accomplished by the normally
assigned receive teletypewriter. Referring to
figure 62, the typing-reperforator selector magnet
is patched in series with the keyboard of the
typing-reperforator, and both are in the send

3585561-—55——9

extension channel of the control *unit. The
transmitter-distributor is patched in series with
the above. The receive teletypewriter is patched
in the receive extension channel of the control
unit, as in normal operation. Figure 52 is a
pictorial drawing of this patching arrangement.

106. Power Distribution in Transmitting Shelter
(figs. 27 and 28)

a. Power for the operation of the lights and

transmitting shelter units, except the amplifier,
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is applied to Junction Box JB-70-(*) from Power ~ STOP switch, and one conductor is connected
Unit PE-95-(*). The power panel of the power to ground through the STAR'T switch on Junection
unit is connected to socket SO 200 on Junction — Box JB-70-(*) (fig. 65).

Box JB-70-(*) by means of Cord CO-316, b. Power for the operation of the amplifier is
Cord CD-652, and Cord CO-335. These are  supplied directly from Power Unit PE-95-(%).
shielded six-conductor cords. Two conductors  The ac terminals on the power panel are connected
supply the primary ac power for the shelter, two  to the 115V AC input of the amplifier by means
conductors supply the 12-volt de power for  of Cord CX-135/MRC-1, Power Cable Assembly
operating relay RY200 in the junction box, one  CX-1166/U, and Power Cable Assembly CX-
conductor is connected to ground through the 1165/U (fig. 27).
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¢. Power for the radio transmitter is supplied
from socket SO 201 of Junction Box JB-70-(*) to
socket SO 6 of the transmitter by means of Cord
CD-763. Junction Box JB-70-(*) supplies power
for the lights, heater, shelter blower, radio re-
ceiver (in the AN/MRC-2D only), and frequency-
shift exciter unit, either directly or by means of
power outlets (figs. 27 and 28).

d. The transmitter supplies power for the
speech amplifier through Cord CD-764. Power

1 schematic diagram.

to the speech amplifier is controlled by the FILA-
MENT POWER switch on the transmitter. It
is protected by fuses IS5, FS4, and FS2; on one
leg and by fuse FS1 onthe other lef of the ac line.

¢. In Radio Set AN/MRC-2C, Radio Receiver
BC-312(*) obtains its 12-volt dc operating voltage
from socket SO 204 of Junction Box JB-70-A.
This 12 volts is obtained either from the PE-
95-(*) (a above) or from Rectifier RA-63-E.
During periods when the PE-95—(*) is off, the 12

131



CORDS CO-316, CD-652

AND CO-335 POWER| ' CORD CX-
o CX-1255/U
0
= i T e LS LR
................. e [ERoTE
N 3 ! e
o+—o0 2 3
+ [AUX]
s
—_ CX-142/MRQ-2
= |
== ! T0
LT | DISABLING
— | J102 JACK J2 Klol
! THROUGH
— i ™= CORD
SR | CARBON cb-1019
i MIKE
i SWITCH DISABLING
| steeve ; 3 RELAY
X 4 SPEECH
2-6 VOLT © coro_—"| AMPLIFIER
STORAGE BATTERIES CX- 142/MRQ-2 BC-614-1
SERIES CONNECTED WIE ARl e e I e T | PR (R i e sl
IN POWER UNIT 3 |
= Eoz03 B
L_J
JUNCTION BOX JB-70-8 ra RADIO
RECEIVER
{R=388/URR ______ i
TM 624A-255

Iigure 64.

volts is obtained from the battery in Chest CH-
109-A.

f. In Radio Set AN/MRC-2C, Frequency
Meter BC-221(*) is plugged into a wall outlet
to receive the 115 volts necessary for its operation.

107. Power Distribution in Receiving Shelter
(fig. 29)

a. The power for operating the lights and the
receiving shelter units is supplied from Power
Unit PE-95-(*). The ac terminals of the power
unit are connected through the feedthrough
receptacle to the double-pole circuit breaker by
means of Power Cable Assembly CX-1165/U.

b. Ac power is connected to outlets through
conduit from the circuit breaker box. Power for
the operation of the lights, ventilating blower,
heater, and the components is supplied from these
outlets.

108. Power Distribution in Operating Shelter
(fig. 32)

a. Power for the operation of the lights and
operating shelter components is supplied by
Power Unit PE-95-(*). The ac terminals of the
power unit are connected through the feed-
through receptacle to the double-pole circuit
breaker by means of Power Cable Assembly
OX-1165/U.

b. The power outlets are connected by conduit
to the circuit breaker box. Power for the opera-
tion of the lights, ventilating blower, heater, and
the components is supplied from the power
outlets.

¢. De power for the connection box local
60-ma de circuits is supplied from the Rectifier
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Radio Set AN/ MRC-2D, transmilting shelter, 12-volt dc distribution.

RA-87-A outlet. Ac power for operating the
typing reperforator and the transmitter dis-
tributor is supplied from a table outlet through
the connection box. .

109. Twelve-Volt dc Distribution
mitting Shelter
(figs. 63, 64, and 65)

a. De power is supplied to Junection Box JB-
70—-(*) from one of two sources, depending on the
position of the BATTERY SOURCE switch.
The 12-volt de source from Power Unit PE-
95-(*) is supplied to terminals 3 and 4 of socket,
SO 200 from the battery terminals through the
+12V and —12V terminals of the pmwﬁ panel
and Cords CO-316, CD-652, and CO-335. The
common terminal of the BATTERY SOURCE,
switch SW207, is connected to terminal 3 of
socket SO 200 when this switch is in the PE-95
position. Terminal 4 of socket SO 200 is con-
nected to the chassis (ground).

b. The 12-volt de source from Chest CH-109—A
(AN/MRC-2C only, fig. 63) and the rectifier is
supplied to the common terminal of BATTERY
SOURCE switch SW207 in the AUX. position
and to the chassis (ground) through terminals of
socket SO 600, Cord CD-659, and socket SO 206.
The de¢ output from rectifier RA-63-E (AN/
MRC-2C, fig. 63) or Power Supply PP-886/G
(AN/MRC-2D, fig. 64) is connected to socket
SO 206  through Cord CX-142/MRQ-2 and
socket SO 203.

¢. In Radio Set AN/MRC-2C, the -12-volt
de source is connected to terminal T of socket
SO 1 in Radio Receiver BC-312—(*) through ter-
minal 4 of socket SO 204 and Cord CD-565.

in Trans-
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Figure 65. Junction Box

This furnishes power for the dynamotor and
filament circuits of the receiver. In Radio Set
AN/MRC-2D, the radio receiver uses 115 volts
ac for operating voltage.

d. The +12-volt de¢ supply also is conneeted to

JB-70-(%), schematic diagram.

one contact and one side of the coil of relay
RY200. When relay RY200 is energized, this de
voltage serves to disable the transmitting shelter
receiver during transmission (par. 110a).

¢. The 12-volt de cireuit connected to one side
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of the coil of relay RY200 in Junction Box
JB=70-(*) is completed to ground either by press-
ing one of the microphone switches connected to
jack J102 or socket SO 101 in the Speech Amplifier
BC-614-T or by depressing a telegraph key inserted
in either KEY jacks J200 or J201. Terminals 8 of
terminal strip TS200 and socket SO 102, TO
JB-70, are connected together by Cord CX-141/
MRQ-2. The sleeve of jack J102 and terminal 1
of socket SO 101 are connected to terminal 8
(ground) of socket SO 102. The coil of relay
RY200 is grounded through terminal 7 of terminal
strip TS200, terminal 4 of socket SO 102, tip of
jack J102 (CARBON MIC. 1 jack), mike switch
and sleeve of jack J102. It may also be grounded
through terminal 7 of terminal strip  "1'S200,
terminal 4 of socket SO 102, terminal 2 of socket
SO 101 (DYNAMIC MIC. 2), mike switch and
terminal 1 of socket SO 101.

J. Ground may be connected to this side of the
coil of relay RY200 by means of a closed key
inserted in either of the normally open KEY jacks
J200 or J201. The sleeves of both jacks are con-
nected to ground. Ground is connected to the
coil by means of a telegraph key and switch
SW203 in the TRANS. ON position.

g- Ground can be connected to the coil of relay
RY200 by means of jack J102 in the speech
amplifier and the disabling cord to Junction Box
J=207/MRC-2. This circuit is discussed in
paragraph 110a.

110. Receiver Disabling Circuits
a. Receiver in Transmitting Shelter (figs. 63 and
66).

(1) The monitoring receiver is disabled dur-
ing transmission (fig. 66) by grounding
its antenna ecircuit internally. This is
accomplished by operating disabling re-
lays within the receiver. One side of the
coil of relay RY200 in Junction Box
JB-70-(*) is supplied from a 12-volt de
source through the BATTERY SOURCE
switch (par. 109d). The other side of the
coil may be grounded in several ways as
outlined in paragraph 109¢ through g¢.
Figure 66 shows the circuit for relay
RY200 operation during normal opera-
tion. The primary control is plate
voltage relay K101 in the frequency-
shift exciter unit. Operation of this
relay completes the relay RY200 circuit
to ground at the CARBON MIC. 1 jack

134

(

)

<

)

(3)

b. Receivers in Receiving Shelter

on the speech amplifier, through dis-
abling Cord ('D-1019, the DISABLING
Junction Box J-207/MRC-2,
CX-961/TRA-7 (RED), the
CONTROL jack of the
unit, and the

jack of
Cord
LOCAL CW
frequency shift
points of relay K101.

In Radio Set AN/MRC-2C, closing relay
RY200 completes the 12-volt circuit
from the relay contacts to the disabling
relay in Radio Receiver BC-312-(¥)
This circuit is completed through RE-
CEIVER DISABLING BC-312 switch
SW200, terminal 2 of socket SO 204,
Cord CD-565, terminal J of socket SO 1,
and the SEND-REC. switch (SEND
position) on the receiver (fig. 63).

In Radio Set AN/MRC-2D, closing relay
RY200 completes the 12-volt civeuit from
contacts to antenna shorting

exciter

the relay

relay K101 in Radio Receiver R-388/
URR. This circuit is completed through

RECEIVER DISABLING BC-342

switch SW201, terminal 2 of socket
SO 205, Cord CX-2155/U, and the

REMOTE terminal strip (fig. 66).
(fig. 67).

(1) Operation on a one-way reversible basis

(¢

9

)

)

)

requires that the receivers be disabled

during  transmission. Setting  the
TRANSMITTER switch to the ON

position and the SERVICE switch to
the ONE WAY position on Control
Unit C-292B/TRA-7, in the operating
shelter, establishes the circuits for dis-
abling the two receivers in the receiving
shelter.

Relay K401 in the tone oscillator section

of the dual diversity converter (TM
11-261) completes the circuit from
rectifier CR401 (12-volt source in the
converter) to the disabling relays in
each of the receivers. Energizing these
relays shorts the ANTENNA input
terminals to ground.

Relay K401 is energized in the following
manner: One hundred and fifty volts
from the power supply of the converter
is applied to the coil through resistor
R409. From the other side of the
coil, the circuit is completed through D
of jack 404, Cord CX-952/TRA-7 to
the RED terminal on the jack panel set in
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Figure 66. Radio Set AN/ MRC-2D, trans

Operating Table FN-23/MRC-2, junction
box E1 (CONTROL terminals), field
wire to junction box K2 in the operating
shelter (CONTROL terminals), and to
jack panel J17 in the table to the control
unit.  Within the control unit, the
circuit is completed through the SERV-
[CE switch in the ONE WAY position
and the TRANSMITTER switch in
the ON position to terminal C' of jack
J101. From this terminal, the circuit
is completed back to grounded pin C of
jack J404 of the dual diversity converter
in the receiving shelter.

111. Interunit Circuits Controlled By Exciter
Relay K101
(figs. 68, 27, and 32)

@. 'T'ransmission normally controlled by
relay K101 in the frequency-shift exciter unit.
Operation of this relay is controlled by the
OPERATION switch S104B and the TRANS-
MITTER ON switch S110 in the control unit of
the operating shelter. a positive de
voltage is continuously supplied to one side of
the coil of this relay, operating the relay depends
on grounding the other side of the coil.

b. Terminal (! of socket J107 is connected to
ground in the frequency-shift exciter. Terminal
C of socket J107 is connected to terminal C of

is

Because

""" RADIO RECEIVER
TM624A-92

JUNCTION BOX JB-70- B
nitling sheller receiver disabling circuil.

socket J102 in the control unit through Cord
CX-961/TRA-7, terminal C of the BLUE plug
Pr, CONTROL binding posts of Junction Box
J-199/MRC-2 in the transmitting shelter and
of E1 in the operating shelter, Wire WD—1/T"T,
and terminal €' of the GREEN jack J14 in
operating table FN-22/MRC. Terminals C and
D of socket J102 are connected together through
terminal 1210 and terminal 10 or 11 of OPERA-
TION switch S104B, TRANSMITTER ON
switch S110, terminals 7 or 8 and 9L of switch
S104B and resistor R150. Terminal D of jack
J102 is connected to terminal D of the GREEN
jack J14, CONTROL binding posts in both
shelters, BLUE plug P1, socket J107, socket
J106 and RED plug P2, by means of Cord
CX-958/TRA-7, Wire WD-1/TT, and Cord
(CX-961/TRA-7. Terminal D of RED plug P2
is connected to the ground side of the coil through
normally closed KEY jack J4, terminal C of
RED plug P2, Cord CX-961/TRA-7, and ter-
minal C of socket J106. Relay K101 remains
continuously keyed for radio-teletype operation.
For ew keying of relay K101 from Junction Box
J-207/MRC-2 refer to paragraph 114.

¢. Operating relay K101 completes the circuits
for the plate of tube V101 and the cathode of
tube V102 in the frequency-shift exciter unit
which excites the rf oscillator stage of the trans-
Another set of contacts of this relay is
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in series with the circuit which grounds one side
of the coil of relay RY200 in Junction Box JB—
70—(%). Pumgril‘])ll 110¢ desecribes the circuit
for the operation of relay RY200 by the action
of relay K101.

112. Interunit Circuits Controlled by Junction
Box Relay RY200.
([lgs 68, ()5, 27, and 28).

a. One set of contacts of relay RY200 grounds
the cathodes of the rf oscillator (tube V8) in the
transmitter and the sidetone oscillator (tube V106)
in the speech amplifier. Because of the simultan-
eous action, the sidetone heard by the operator
will be identical Wwith the transmitted ew. The
circuit from the 1f oscillator cathode to ground is
through choke CH2, choze CHY in parallel with
resistor R35, terminal 2 of socket SO 5, Cord
CD-764, terminal 2 of socket SO 103 on the
S[)(!(‘(‘l] n\]n])]i[i(‘,[', terminal 2 of socket SO l()2,
Cord CX-141/MRQ-2 to terminal 3 of T'S200 in
the junction box. At this point, a junction is
made with the cireuit from the cathode of the
sidetone oscillator- The common circuit from this
point is connected to a contact on relay RY200
which connects to ground whenever the relay is
energized. Because the sidetone is not desired in
any type of operation other than ew, the cathode
circuit of the sidetone oscillator to the relay
contacts can be broken by setting the C. W.
SIDETONE switch to the OFF position. KEY
jack J101 in the speech amplifier is used for emer-
gency cw operation (par. 76d and 117). A key
inserted in this jack can operate the transmitter
oscillator in the event of relay RY200 failure.

h. One set of contacts s in parallel with a pair
of contacts on the transmitter switch (fig. 65).
Ac power from the transmitter comes to terminal
2 of TS200 via Cord CD-764, terminal 4 of socket

SO 103, terminal 6 of socket SO 102 and Cord

OX-141/MRQ-2. From terminal 2 of TS200,
contact is made to the relay point and also to
transmitter switch SW203 (not shown in figure
68; see figure 65). IFrom the other contact of the
relay, and also from the switch, contact is made
to terminal 1 of TS200. The cireuit is completed
to plate power and antemna shorting relays RY1
and RY4 in the transmister through Cord CX-
141/MRQ-2, terminal 7 of SO 102, terminal 3 of
socket SO 103, Cord CD-764, and terminal 3 of
socket SO 5. The contacts of the transmitter
switeh operate the transmitter relays during cw
operation; the contacts of relay RY200 complete
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Yo 201 . : adioteler
the circuit during radioteletype and radio

phone operation. >

(i 1\1\(1)1‘11('1' set of contacts of relay 3120(1
connects the 12-volt de source to the (liszl‘l)]”?g’
relay circuits of Radio Receiver BO-312- ) ull_
Radio Set AN/MRC-2C and to Radio RecelV®

R-388/URR in Radio Set AN/MRC-2D. (B"fe.i,
to paragraph 110a and figures 63 and 66.) Flgu]lv
68 shows the circuit from this contact 0 (‘17'
Radio Receiver BCO-312-(*) disabling e
through switech SW200. ‘g

d. When the receiver in the ll'ﬂvllsl.nl“uq;
shelter is disabled, the audio output 13 5:0
grounded. This is accomplished by another St‘vfs‘
contacts on relay RY200. From the ],’]lOl\m;;_

jack of the BC-312—(*), the audio circuit 18 E‘ol‘d

pleted to terminal 10 of TS200 through ot
CX-143/MRQ-2 (fig. 27 and 68). In Radio %/
AN/MRC-2D, the audio circuit from _1{{1‘(]10
Receiver R-388/URR is completed to the ﬁﬂ’llill
terminal through Cord CX-2152 (fig. 28). W 111’ ]t‘o
the junction box, the circuit is ('on)pl(‘t}“\' i
ground through the RECEIVER DISABLL >
BC-342 switch SW201, and the contact o the
relay. When the receiver is 7ot (liszl,hl(’l]g-{ a
audio output of the receiver can be heard 1‘],1(
headset connected to HEADSETS jacks :]204 ill(,]l
J205 through RECEIVER ouTPU1 S\th()l‘
SW204 (in the NORMATL position) n‘l)(l‘r('sf-‘-wh
R205. When the RECEIVER OUTPUT sW 0o
is set to the TRANSPOSED position, “‘C.ﬂu”,c
output of the receiver will be heard only 1
HEADSETS jacks J202 and J203.

113. Sidetone Control Circuit
(fig. 68)

The sidetone oscillator and the si
fier are located in the speech amplifier
controlled by ecircuits and switches in Jun
Box JB-70-(*). The sidetone oscillator ].(-]““‘
into operation by grounding its cathode ‘q,l 1‘10”~0
RY200 (par. 112a). The output of the S'(],L is
amplifier stage (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>