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RADIATION HAZARD

Tube type OB2 used in this radio set contains
radioactive material. This tube is potentially hazardous
when broken: see qualified medical personnel and the
safety director if you are exposed to or cut by broken
tubes. Use extreme care in replacing these tubes (para
87) and follow safe procedures in their handling,
storage, and disposal (para 38.3)

Never place radioactive tubes in your pocket. Use
extreme care not to break radioactive tubes while

STD-RW-2 handling them. Never remove radioactive tubes from
cartons until ready to use them. Refer to paragraph
38.3 on handling, storage, and disposal of radioactive
material.

WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT
Be extremely careful when servicing the power supplies and transmitter; voltage above 450 volts may be present. Take
care not to contact the ac power source when connecting power supplies; voltages up 260 may be encountered.

WARNING
When selenium rectifiers fail because of burnout or arc-over, poison fuses and component fumes and compounds are
released. The fumes have a strong odor and must not be inhaled. Provide adequate ventilation immediately and do not

handle the rectifier until it has cooled.

DON'T TAKE CHANCES!
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Figure 1. Radio Set AN/GRC-109 in operation.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope

This manual contains instructions for the installation,
operation, maintenance, and repair of Radio Set
AN/GRC-109 It also includes three appendixes
which list references, the basic issue items list and items
troop installed or authorized list, and maintenance
allocation.

1.1. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
Pam 310-4 to determine whether there are new editions,
changes, or additional publications pertaining to the
equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work orders
(MWOQ's) pertaining to the equipment.

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and reports
which are to be used by maintenance personnel at all
maintenance levels are listed in and prescribed by TM
38-750 (Army).

b. Report of Packaging and Handling Deficiencies.
Filll out and forward DD Form 6 (Packaging
Improvement Report) as prescribed in AR 700-
58,/NAVSUPINST  4030.29.. AFR  71-13./MCO
P4030.29A, and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-
38/NAVSUPINST  4610.33B/ AFR 75-18/MCO
P4610.19C, and DLAR 4500.15.

2.1. Destruction of Army

Materiel Demolition and destruction of electronic
equipment will be under the direction of the commander
and in accordance with TM 750-244-2.

2.2. Administrative Storage

Prior to or after an administrative storage period,
perform the maintenance procedures contained in
[paragraphs 31 through[33]

2.3. Reporting of Errors

Report of errors, omissions, and recommendations for
improving this publication is authorized and encouraged.
Reports should be submitted on DA Form 2028
(Recommended Changes to Publications and Blank
Forms) and forwarded direct to Commander, US Army
Communications and Electronics Materiel Readiness
Command, ATTN: DRSEL-MA-Q, Fort Monmouth, NJ
07703.

2.4. Reporting
Recommendations (EIR)

Equipment Improvement

EIR's will be prepared using DA Form 2407,
Maintenance Request. Instructions for preparing EIR's
are provided in TM 38-750, the Army Maintenance
Management System. EIR's should be mailed direct to
Commander, US Army Communications and Electronics
Materiel Readiness Command, ATTN: DRSEL-MA-Q,
Fort Monmouth, NJ 07703. A reply will be furnished
direct to you.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Set AN/GRC-109 is a compact, portable
radio station used for continuous wave (cw)
communications, at distances up to 75 miles, under a
wide range of climatic conditions. Two power supplies
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and a voltage regulator permit operation from a variety
of power sources.

b. Only cw signals can be transmitted, but
amplitude-modulated (am) voice and tone signals as
well as cw signals can be received. Transmissions
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can be made by use of a built-in hand key, an external
hand key, or an external high-speed, automatic keyer.

4. Technical Characteristics
a. Radio Transmitter T-784/GRC-109.

Frequency range, 3 to 22 mc:

Band 1 ......ccoooviiiiiiiiiiieeienn 3.0to 6.0 mc.
Band 2 .......ccooviiiiiiiiin 6.0 to 10.0 mc.
Band 3 .......ccoooiiiiiiii 10.0to 17.0 mc.
Band 4 .......ccoooeviiiiiiiiiiien 17.0to 22.0 mc.
Number of tubes ...................... 2.

TM 11-5820-474-14

Power output ..........cccvveiineeenen. 30 mw audio into a
4,000-ohm load.

Antenna ... Same as transmitter,
or a separate,
single-wire2.

2Separate transmitting and receiving antennas may
improve operation, particularly at lower frequencies.

c. Power Supply PP-2684/GRC-109.

Alternate power inputs:

Alternating cur- 75 to 260 volts, 40

Type of transmission Cw.

Frequency control

Distance range ..............

Power requirements

Power output .................

Antenna ........cceeeviiinenns

............ Crystal.

Approximately 75
milesl (121 kilo-
meters).

450 volts dc at 100 ma,
and 6.3 volts ac or dc
at 1.2 amp.

............ 10 to 15 w, depending

on frequency.

Single, horizontal-wire,
25 to 75 feet long,
depending on
frequency.

lRange will vary considerably according to frequency,
terrain, and atmospheric conditions.

b. Radio Receiver R-1004/GRC-109.

Receiver type ................
Number of tubes ...........
Frequency range, 3 to 24 mc:
Band 1 ......ccoocvvviiinnnnnn.
Band 2 .......cccceeiiiinnnn
Band 3 .......ccoceiiiiinnnn
Types of signals.............

Sensitivity ........cceeenneenn.

Intermediate frequency 455 kc.
If bandwidth ..................

............ Superheterodyne.
........... 6.

............ 3.0to 6.0 mc.
............ 6.0to 12 mc.
............ 12 to 24 mc.

Am., cw, and mcw.
received.

5 uv for 10-db signal-
to-noise ratio.

............ 9 kc (6 db down).

Fixed-frequency opera- Crystal used in local

tion.

Power input ...................

oscillator.

1.3to 1.5 volts dc

at 300 ma, and 90 to
108 volts dc at 20
ma.

rent

Battery, wet-cell
of not less than
60 ampere-hour
capacity.

Direct Current
Generator

G-43 G.

Power outputs:
For Radio Trans-
mitter T-784
GRC-1009.

For Radio Re-
ceiver R-1004
GRC-1009.

For battery
charging.
Number of tubes

to 400 cycles.

6 volts at 13 amp (key
down); 6

volts at 5 amp (key
up).

450 volts dc at 115 ma;
6 volts dc at 2.5 amp.

450 volts dc at 100
ma; 6.3 volts ac or dc
at 1.5 amp.

108 volts de regulated
at 20 ma; 1.5 volts dc
regulated at 0.3 amp.
6 volts dc at 3.8 amp.

1 (voltage regulator).

d. Power Supply PP-26851/GRC-109.

Power inputs .....

to 400 cycles.
Power outputs:
For Radio Trans-
mitter T-784
GRC-1009.

For Radio Re-
ceiver R-1004
GRC-1009.

amp.

Number of tubes

75 to 260 volts ac, 40

450 volts dc at 100 ma;
6.3 volts ac at

1.5 amp.

108 volts dc regulated
at 20 ma; 1.5 volts

dc regulated at 0.3

1 (voltage regulator).

5. Components of Radio Set AN/GRC-109

a. Components (fig. 2). The components of Radio
Set AN/GRC-109 are listed in the following table:
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Height Depth Width Unit

Quantity ltem (in.) (in.) (in.) Weight
(Ib)
1 o, Radio Transmitter T-784/GRC-109................ 8-5/8 ....... 5-1/2 ......... 5-7/16 ............. . 9
1 o, Radio Receiver R-1004/GRC-109 ................. 8-5/8........ 5-1/2 ... 5-7/16 ............. 10
1 o, Power Supply PP-2684/GRC-109 ................. 10. ... 8-1/2 ......... 5-1/2 i, .24.5
1o, Power Supply PP-2685/GRC-109 ................. .8-5/8 ...... 5-1/2 ......... 5-7/16 ............. A2
lset.oooiiinn. Operating accessories (b below)
l1set .o, Running spares (c below)
b. ltems Comprising an Operable Radio Set FSN QTY Nomenclature, part No., and mfr. code
AN/GRC-109 (FSN 5820-892-0681). Group |
Radio Set AN/GRC-109
NOTE

The part number is followed by the applicable 5-digit Federal supply code for manufacturers
(FSCM) identified in SB 708-42 and used to identify manufacturer, distributor, or Government
agency, etc.
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b.ltems Comprising an Operable Radio Set AN/GRC-
109 (FSN 5820-892-0881).

FSN Qty Nomenclature part No., and mfr.
code

5820-863-3498 1 Antenna As-1722GRC-109: (Not
in-
stalled) (Not mounted)

5995-863-3499 1 Cable Assembly, Power,
Electrical

CX-11042GRC-109: (Not in-
stalled) (Not mounted)
5995-863-3497 1 Cable Assembly, Special
Purpose,
Electrical CY-11041/GRC-109:
(Not installed) (Not mounted)
Headset H465U:(Notinstalled)
(Not mounted)
Maintenance Kit, Electronic
Equipment MK33/GRC-109:
(Not installed) (Not mounted)
5820-823-2363 1 Power Supply PP-2684/GRC-
109:
(Not installed) (Not mounted)
5820-823-2364 1 Power Supply PP-2685/GRC-
109:
(Not installed) (Not mounted)
Receiver, Radio R-1004/GRC-
109:
(Not installed) (Not mounted)
Regulator, Voltage CN690/
GRC-109: (Not installed) (Not
mounted)
Transmitter, RadioT-784/GRC-
109:
(Not installed) (Not mounted)
6145-548-2742 125 Wire: rubber covered; Belden
Wire
ft No. 8898 (1 ea coil 100 t, 1 ea
coil
25 ft); (Not installed) (Not
mounted)
Group Il
Maintenance Kit,
Equip-
ment MK-833/GRC-109 (Running
Spare Items restored
in this kit in addition to items
listed below)

5965-223-4572 1
5820-788-5496 1

5820-892-0882 1
6110-823-2365 1

5820-892-4880 1

Electronic

6240-864-3330 1 Adapter,
Connector
MX47912GRC-109
5995-985--8074 1 Adapter, Headset Cable MX-
6793/
GRC,109
Clamp, Electrical: and clamp 58;
12701
Connector, Adapter; lampbase
adapter; SM-B-4&3891; 80063
c. Operating Accessories The following
operating accessories are supplied with the radio set.
FSN Quantity ltem},
1 Technical manuals
6110-823-2365 ...1 Voltage Regulator CN-690/
GRC-109

Lampholder To

5975-247-4855 1
5935-1991-1787 1
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5965-223-4572....1 Headset H45/U

1 Maintenance Kit (MK43S/

GRC-109)

6145-548-2742 ...100 ft Wire, rubber-covered No. 18
5820-863-3498 ...1 Antenna AS-172'2GRC-109
5995-863-3499 ...1 Cable Assembly, Power, Elec-
trical CX-11042/GRC109
Cable Assembly, Special Pur-
pose, Electrical CX-11041/

6995-863-3497 ...1

GRC-109
6145-548-2742 ...25 ft Wire, rubber-covered, No. 18
Note. The 100-foot and 25-

footlengths of No. 18rubbercovered
wire is supplied as a single 125-foot
length  on contract DA-36-039-
AMCO04556(E)
d. Maintenance Kit The following items
comprise Maintenance Kit, Electrical Equipment MK-
833/GRC109.

FSN Quantify Iltem
1 Adapter MX-6792/GRC-109
(lampholder)
1 Adapter, Headset Cable MX-
6793/GRC-

109 (headset)

Case CY-4621/GRC-109
Clamp, Electrical (ground)
Connector, adapter (amp base)
Knife TL-29

Pliers, long-nosed

Screwdriver

Wrench, open end

Wrench, Allen No. 8

set Running spares (as follows)
Electron tube, MIL type OB2
Electron tube, MIL typell6
Electron tube, MIL type 1T4
Electron tube MIL typelUSWA
Electron tube, MIL type 2E26
Electron tube, MIL type 6AC7
Fuses, 2-amp, type 3AG
Fuses, 15-amp, type 3AG
Insulators, white porcelain
Lamp, incandescent, GE No. 47
Vibrator, 6-volt

RRRRRRRERRE

5960-166-7648 ..... 2
5960-262-0187 ..... 1
5960-188-3595 ..... 2
5960-892-3460 ..... 1
5960-188-8569 ..... 1
5960-166-7666 ..... 1
5960-280-4960 ..... 5
5920-012-0151 ..... 3
5970-356-0633 ..... 6
6240-155-8706 ..... 1
6130-863-3576 ...... 1

6. Nomenclature and Common Names

Nomenclature ..........ccoeeeeeeeeiieennn. Common name
Radio Set AN/GRC-109 .............. .Radio set
Radio Transmitter .............ccuuun.... Transmitter
T-784iGRC-109.
Radio Receiver .........cccooevevvvnnnnnn. Receiver
R-1004/GRC-109
Power Supply ...coovvviiiiii . Large power supply
PP-2684/GRC-109.
Power Supply ....ooovviiiiii .Small power supply
PP-2685/GRu-iuo.
Voltage Regulator . ................... .Voltage regulator
CN-690/GRC- 109.
Direct Current Generator ............. Hand-cranked Generator
G-43/G.
Headset H-65/U ..........ccoeevvvvnnnnnn. .Headset

5



7. Description of Radio Set AN/GRC-109

a. The radio set includes a transmitter, a receiver,
two power supplies, and a simple antenna system.
[Figure 2] shows the major components of the radio set,
which is portable and requires no mounts. With the
exception of the antenna system, the radio set -may be
assembled without the use of tools. The major
components are sealed for operation in extreme
environmental conditions and protected against
excessive moisture by renewable desiccates.

b. The transmitter and receiver may be operated
from either of the two power supplies or from the hand-
cranked generator with the addition of the voltage
regulator. Permanently attached power cables on the
transmitter and receiver plug into the designated
connectors on the power supplies or the voltage
regulator. The large and small power supplies' can
operate on a variety of alternating-current (ac) voltages
and frequencies. The large power supply can also be
operated from a 6-volt storage battery or the hand-
cranked generator. The large power supply also
supplies 6 volts for recharging the storage battery.
Cables and adapters necessary for connecting the
power supplies to various power sources are supplied as

Change 5
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part of the operating accessories. [Eigure 5lshows all
possible power options for operating the radio : 1 set.

c. A common antenna may be used for both the
transmitter and receiver, or a separate antenna may be
used for each of the two components. Break-in
operation is possible when a common antenna is being
used. Slightly better performance may be obtained on
lower frequencies by the use of separate antennas.
Antenna connections are made to binding posts on the
front panel of the transmitter and receiver.

8. Description of Major Components

a. Radio Transmitter T-7841GRC-109. [fig. 2).
The transmitter is a miniature, crystal controlled cw
transmitter that covers 3 to 22 megacycles (me) in four
bands. The power output is 10 to 15 watts, depending
on the operating frequency. The transmitter is tuned by
three front-panel controls with the aid of a tuning chart
and tuning lamps. Any single wire system with an
impedance of 72 to 1,200 ohms may be used as an
antenna A front-panel telegraph key is used for manual
operation. There is also provision for attaching an
external key or an automatic high-speed keyer. The
transmitter is housed in a sealed, waterproof case.

6
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~ 'RADIO TRANSMITTER T-784/GRC-109 |
i 7 SR T g 2 e

e ]
| POWER SUPPLY |
| PP-2684/6RC-109 |

{ POWER SUPPLY
| PP-2685/GRC-105

| TMB820-474-14-2

£ P

Figure 2. Major components.
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Figure 3. Operating accessories.
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Figure 4. Maintenance Kit, Electrical equipment MK-8333/GRC-109.
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RADIO RADIO RADIO RADIO RADIO RADIO
RECEIVER RECEIVER RECEIVER RECEIVER RECEIVER TRANSMITTER
R4004/- R-1004/- R-1004/- R-1004/- R-1004/- T-784/-
ORC-109 GRC-109 GRC-10% GRC-109 GRC-109 GRC-109
7 T
RADIO RADIO RADIO RADIO RADIO RADIO RAO!O RADIO [+1+3
TRANSMITTER TRANSMITTER TRANSMITTER TRANSMITTER TRANSMITTER TRANSMITTER TRANSMITTER RECEIVER GENERATOR
T-784/- T-784/- T-784/- T-704/- T-784/- T-7684/- T-784/- RA004/- G-43/6
GRC-109 GRC-109 GRC-109 GRC-109 GRC-109 GRC-109 GRC-109 GRC-109
, 1 ’l
POWER POWER POWER POWER POWER VOLTAGE VOLTAGE RADIO
SUPPLY SUPPLY SUPPLY SUPPLY SUPPLY REGUL ATOR REGULATOR RECEIVER
PP-2684/- PP-28604/- PP-2684/- PP-2685/- PP-2685/- CN-690/- CN-690/- R-1004/-
GRC-109 GRC-109 - GRC-109 GRC-109 GRC-109 GRC-109 GRC-109 GRC-109
_ -
73-260 VAC &-VO.T 114 UGP-12 T75-260 VAC UGP-12 DeC oC DRY
40-400 CICLES STORAGE GENERATOR POWER 40-400 CYCLES POWER GENERATOR GENERATOR BATTERY
OQ‘_I‘TERY G-43/6 wNIT UNIT G-43/G G-43/G PACK
BA-48

Figure 5. Primary power options.
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b. Radio Receiver R-1004/GRC-109[(fig. 2).

The receiver is a miniature, Superheterodyne
communications receiver that can receive am., cw, and
modulated continuous wave (mew) signals from 3 to 24
me. The range is covered in three 'bands. Provision is
made for fixed-frequency operation by a front-panel
plug-in crystal. A frequency dial and a vernier scale
permit accurate tuning. Headphone, ground, and
antenna connections are made to the front-panel binding
posts. The receiver is housed in a sealed, waterproof
case.

c. Power Supply PP-2684/GRC-109. The large
power supply furnishes B + and filament
voltages for the transmitter and receiver. The voltages
supplied to the receiver are regulated. This power
supply may be operated from either of three power
sources: ac, from 75 to 260 volts, 40 to 400 cycles; a 6-
volt storage battery; a hand-cranked generator. In
addition, when operated from ac lines, the large power
supply may be used to recharge a 6-volt storage battery.
A meter on the front panel indicates the voltage of the
ac source to which the power supply is connected. The
large power supply is housed in a sealed, waterproof
case.

d. Power Supply PP-2685/GRC-109. The small
power supply furnishes B + and filament
voltages to the receiver and transmitter. The voltages
supplied to the receiver are regulated. The small power
supply operates only from ac sources which supply 75 to
260 volts, 40 to 400 cycles. A meter on the front panel
indicates the voltage of the ac source to which the
power supply is connected. The small power supply is
housed in a sealed, waterproof case.

9. Description of Minor Components

The minor components of Radio Set AN/ GRC-109 are

shown in[figure 3]
a. Voltage Regulator CN-690/GRC-109. The
voltage regulator is used when the transmitter and

10
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receiver are directly powered by the hand-cranked
generator. The power cables from the transmitter and
receiver will plug directly into the appropriate jacks on
the volt- ' age regulator. The voltage regulator regulates
B+ and filament voltages for the receiver.

b. 7-Foot Power Cable. This cable is used to
connect the hand-cranked generator to the large power
supply.

c. 100-Foot Extension Cord. The extension cord is
used to connect the large or small power supplies to the
UGP-12 gasoline-engine generator when the generator
is used.

d. AN/GRC-109 Antenna System. The antenna
system used with the radio set is a simple inverted L. It
is constructed of 100 feet of bare copper wire and two
porcelain insulators.

e. Headset H-65/U. The headset is used with
Radio Receiver R-1004/GRC109 and terminates the
audio output of the receiver.

It is connected to the PHONES binding posts on the
front panel of the receiver through Adapter, 'Headset
Cable MX6793/GRC-109.

10. Additional Equipment Required

The following equipment is not supplied as part of the
radio set but may be used with it under certain
conditions:

a. Vehicular Storage Battery. A 6-volt storage
battery instead of an ac source or hand cranked
generator may be used with the large power supply to
power the radio set.

b. Direct Current Generator G-43/G. The hand-
cranked generator may be used with the large power
supply or with' the voltage regulator to power the radio
set.
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CHAPTER 2

INSTALLATION

11. Unpacking
fig. 6)

a. Packing Data. When packed for shipment, each
of the four major components of the radio set is sealed
in two corrugated cardboard cartons consisting of an
inner carton with cardboard fillers, and an outer carton.

For certain types of shipments, the four doubly boxed
units are packed in a sealed, wooden packing case
bound with metal straps; the spare parts and
accessories are. packed in. a separate wooden packing
case.

Carton No.  Height (in.) Width (in.)  Depth.(in.)) Volume (cu ft) Unit Weight (Ib  Contents of box
lof5 9-1/4 6-1/4 6 0.2 11 Transmitter
20f5 9-.1/4 6-1/4 6 0.2 12 Receiver
3of5 10-3/4 9-1/4 6-1/4 0.36 27 Large power supply
40f 5 9-1/4 6-1/4 6 0.2 14 Small power supply
50f5 12-1/4 3-7/8 6-1/4 0. 17 17 Spare parts box
Total weight 81 pounds
b. Removing Contents. Perform all the procedures a. Damage. Inspect the components for external

outlined below when unpacking the equipment from the
wooden packing cases. When unpacking the equipment
in cartons, omit the procedures given in (1) through (4)
below.

(1) Position the wooden packing case on a
flat surface with the top of the case
uppermost as indicated by the lettering on
the box.

Cut the metal straps that bind the wooden
packing case; use shearing snips or the
shearing jaws of ordinary pliers.

Pull out the nails along the four edges of
the top cover with a nail-puller and
remove the cover. Do not attempt to pry
off the cover because the equipment may
become damaged..

Remove the outer cartons from the
wooden packing cases. Open any torn

(2)

3)

(4)

carton immediately ((5) below) to
determine whether the equipment is
damaged.

(5) Open the cartons by tearing away the
taped flaps and withdrawing the inner
packing box. Open the inner carton and
remove the contents. Do not force sharp

or pointed objects into the cartons.

12. Checking Unpacked Equipment

11

damage. Loosen the four captive locking screws on
each corner of the front panels of the major
components. The airtight covers may have to be pried
off, particularly if they have been kept in extended
storage. Take care not to damage the sealing gasket
under the cover. Inspect the control panels for damage
to the knobs, lamps, dials, and meter faces. Refer to
if any damage is noted.

b. Equipment Inventory. After the cartons are
opened, check for completeness against the tables of
components|[(para 5).

13. Siting

a. Power Source. The availability and suitability of

a power source are important in the choice of an
operating site. If ac line power is to be used, make
certain that it is alternating current between 75 and 260
volts, and that the frequency is between 40 and 400
cycles.

Caution: Operation from 25-cycle or

direct-current-lines will damage the

equipment. The characteristics of

the ac source can often be

determined by an examination of the

electrical appliances that are

powered by the intended ac source.

Normally,
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electrical appliances carry a
manufacturer's rating on a label,
which specifies the operating voltage
and frequency. If possible, verify the
characteristics of the ac power by
making inquiries of local personnel.

b. Antenna Location. When locating the i
antenna, consider the following:
(1) Radio signals are absorbed and
sometimes  reflected by  adjacent
obstructions, such as hills, metal

buildings, and bridges; or by telephone
lines that extend above the height of the
antenna. Transmitted and received
signals have a greater range when the
antenna is as high a b o v e level ground
or bodies of water as possible.

(2) If transmission and reception in all
directions are desired, locate the antenna
on the highest hill in the area.

(3) When operating in rear areas, keep the
equipment as far as possible from sources
of interference, such as power or
telephone lines, radar equipment, and
field hospitals.

(4) Jamming action against the receiver is
always a possibility. The effects of
jamming may be reduced by locating the
antenna so that nearby obstructions act as
a screen in the direction of probable sites
of jamming transmitters. This screening
action may also reduce the transmitted
signal strength in the direction of the
jamming transmitter, thereby making
interception of signals more difficult.

14. Installation of Radio Set AN/GRC-109

a. Positioning of Equipment at Operating Site. The
positioning of equipment at the operating site depends
upon three major considerations: available power,
antenna location, and equipment location.

(1) Available power source. If no ac power is
available, operation from a storage
battery or hand-cranked generator is
necessary. if the correct ac power is

13
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available, either of the two power supplies
may be /I used.

(2) Antenna location. Antenna. location is
often a primary determining factor when
positioning the equipment at the operating
site. Therefore, before the antenna is
erected, determine which end of it is to be
connected to the radio set.

(3) Equipment location. Position the receiver,
the transmitter, and the power supply on a
flat, stable, and dry surface, preferably a
table, box, or shelf of convenient height
that permits operation over long periods
of time without operator fatigue.

b. Erection of Antenna. To provide reliable
communication over maximum distances, an efficient
and correctly installed antenna is essential. The
antenna system supplied consists of a 100-foot coil of
bare antenna wire, two coils of rubber covered wire (100
feet and 25 feet in length), insulators, and a ground
clamp. To erect the antenna, proceed as follows:

(1) Install a long-wire, inverted antenna
[7); use the 100-foot length of antenna
wire and the insulators. If possible, make
the horizontal portion of the antenna 60 to
70 feet long, and the vertical portion 30 to

40 feet long. If the suggested horizontal
and vertical dimensions cannot be
followed, use any combination of

horizontal and vertical lengths with the
total length at least 100 feet, and the
horizontal portions as high as possible.

(2) If the antenna length cannot be made to
total 100 feet, operation is possible with
shorter lengths, depending on the
operating frequency. Use the following
chart to determine the minimum antenna
lengths for various operating frequencies.

Frequency (mc) Total minimum length (ft)

3to5 75
5to7 50
7109 35
91to 22 25
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(3) If difficulty is experienced in loading a
particular antenna, lengthen or shorten
the antenna about 10 percent.

c. Ground System[(fig. 7)| The efficiency of the
antenna system is largely determined by the quality of
the ground system. A good ground' is essential when a
storage battery or hand-cranked generator is used to
power the radio set, and highly desirable when operating
from an ac power source. Described below are two
ground systems: pipe grounding, and counterpoise
grounding.

(1) Pipe grounding. Use this method of
grounding if possible. The wire between
the GND post on the transmitter and the
connection to ground (soil) must be as
short as possible. To obtain a good
ground, connect the g r o u n d wire to a
cold-water pipe with the ground clamp. If
no cold-water pipe is available, drive a
pipe 4 to 6 feet into the soil, and then
connect the ground clamp and ground
wire to the pipe. Keep soil about the pipe
saturated with water.

(2) Counterpoise grounding. If conditions at
the operating site prohibit p i p e
grounding, a counterpoise must be
installed. A counterpoise consists of one
or more extended lengths of wire, 75 to
100 feet in length, connected to the GND
binding post on the transmitter and placed
on the surface of the grounddire(itly
beneath the horizontal portion of the

antenna.
d. Preliminary Connections, Common Antenna
System and 9)

(1) Connect the H-65/U to the PHONES
binding posts on the receiver.

(2) Connect the antenna lead-in to the ANT
binding post on the transmitter.

(3) Connect a length of rubber-covered wire
between the ANT bindingpost on the
receiver (fig. 9) and the RCVR ANT
binding post on the transmitter.
Keep this connection as short as possible.

(4) Connect a wire between the GRD binding
post on the receiver and the RCVR GND.
binding post on the transmitter. Keep this
connection as short as possible.
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(5) Connect the ground system to the GND
binding post on the transmitter.

e. Preliminary Connections, Separate Transmitting
and Receiving Antennas (fig.8 and 9). Separate
transmitting and receiving antennas may prove to be
more effective under poor transmission conditions,
particularly at lower frequencies.. Separate transmitting
and receiving antennas are recommended when using
an external high-speed keyer.

(1) Connect the headset to the PHONES
binding posts on the receiver.

(2) Connect one lead-in to the ANT binding
post[(fig._8) on the transmitter.

(3) Connect the other antenna lead-in to the
ANT binding post on the receiver.

(4) Connect the RCVR GND binding post [fig.|
on the transmitter to the GND binding
post on the receiver with a short wire.

(5) Connect the ground system to the GND
binding post on the transmitter.

(6) Connect the REC ANT bindingpost and
the REC GND binding post on the
transmitter with a short wire.

15. Unit Interconnections, Primary Power Options
This paragraph contains instructions for connecting the

transmitter and the receiver to the optional power
sources.

Caution
Do not make connections to primary
power sources until all units are
interconnected.

Note
When not using the hand-cranked
generator, be sure that the cover is in
place on the HAND GEN INPUT
receptacle on the large power supply
(fig. 10).
a. Ac Line Operation.

(1) Plug the transmitter interconnecting cable
into the TRANS. PWR. receptacle on the
large or s m all power supply (fig._10]and
[11).



(2)

3)
(4)

lug the receiver interconnecting cable into
the RCVR PWR. receptacle on the large
or small power supply.

Turn the power selector switch on the
power supply to OFF.

Connect the power supply power cord to
the ac source.

b. 6-Volt Storage Battery Operation.

1)

(2)

(4)
()
(6)

Plug the transmitter interconnecting cable
into the TRANS. PWR. receptacle on the
large power supply (fig. 10).

Plug the receiver interconnecting cable
into the RCVR PWR. receptacle on the
large power supply.

Turn the CHARGE-OPERATE switch to
OPERATE.

Connect the red battery lead to the
positive terminal of the battery.

Connect the black battery lead to the
negative terminal of the battery.

c. Hand--Cranked Generator Operation with Large
Power Supply.

16

1)

(2)

3)

(4)
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Connect the transmitter interconnecting
cable to the TRANS. PWR.

receptacle on the large power supply
[10).

Connect the receiver
cable to the RCVR PWR.

receptacle on the large power supply.

Connect the hand-cranked generator to
the HAND GEN. INPUT receptacle on the
power supply with.

the 7-foot power cable.
Turn the power selector switch to OFF.

interconnecting

d. Hand-Cranked Generator 'Operation with Voltage

Regulator.

1)

(2)

3)

Connect the transmitter interconnecting
cable .to the proper receptacle on the
voltage regulator.

Connect the receiver interconnecting
cable to the proper receptacle on the
voltage regulator,

Connect the interconnecting cable on the
voltage regulator to the receptacle on the
hand-cranked generator.
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CHAPTER 3

OPERATING INSTRUCTIONS

Section I. OPERATING CONTROLS AND INDICATORS

16. Damage from Improper Settings

and
Take the following precautions when setting the power
supply controls:

a. Before connecting either power supply to the ac
source, be sure that the power selector switch is in the
OFF position.

b. If the A.C. VOLTS meter indicates a voltage
value that is between markings on the power selector
switch, always use the higher numbered switch setting.
Example: If the A.C. VOLTS meter reads 120 volts,
turn the power selector switch to the 130 position.
Never advance the power selector switch to a setting
lower in numerical value than the A.C. VOLTS meter
indication. If the switch is set to a value lower than the
voltmeter indication, the 2-ampere fuse will blow.

c. Do not turn the CHARGE-OPERATE switch on
the large power supply to the CHARGE position when
operating from a 6-volt storage battery. To charge a
battery, the power must be available from the ac source.
The transmitter and receiver cannot be operated with
the large power supply during charging. For charging,
turn the power selector switch to the proper position as
indicated on the A.C. VOLTS meter, connect the battery

CONTROL PAREL
ARETAINING SCREWS (20}

POWER

leads to the proper terminals on the battery, and turn the
CHARGE-OPERATE switch to the CHARGE position.

17. Controls and Indicators

a. Radio Transmitter T-784/GRC-109 [fig. 8).
Note: Numbers in parenthesis below
are circled on the panel.

Control or indicator Function

Band switch (1) Selects frequency band
Exciter tuning control (2) Tunes exciter plate circuit
Power amplifier tuning Tunes power amplifier
control (3)- plate circuit.

TUNE control (4) Tunes antenna circuit
Power amplifier lamp Indicates tuning of power
amplifier.

Indicates tuning of exciter
stage.

Indicates tuning of antenna
Keys transmitter for cw
operation.

Exciter lamp

Antenna lamp
Telegraph key
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Figure 8. Radio transmitter, t-184/GRC-109, front panel.
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b. Radio Receiver R-1004/GRC-109 [(fig. 9). Control or indicator Function
battery or had-cranked
Control or indicator Function generator operation; turns
TUNING control ............ Tunes receiver power supply off.
RANGE switch Selects frequency band A. C. VOLTS meter Indicates ac source voltage.
BEAT OSC control......... Varies pitch of received CHARGE-OPERATE Permits battery operation
Signa|_ for cw reception switch. of setin OPERATE pOSi-
GAIN-BAT OFF control . | Adjusts audio level in tion; charge battery in
headset, turns receiver on CHARGE position when
and off power supply is connected
Frequency dial .............. Indicates received signal to ac source.
frequency
d. Power Supply PP-2685/GRC-109 (fig._11).
c. Power Supply PP-2685/GRC-109 [fig. 10).
Control or indicator Function
Control or indicator Function Power selector switch Connects circuit for ac
Power selector switch..... Connects circuit for ac source voltage available;
source voltage available; turns power supply off.
connects circuit for A. C. VOLTS meter Indicates ac source voltage.
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Figure 9. Radio Receiver R-100/GRC-109, front panel
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Figure 11. Power Supply PP-f686/GRC-109, front panel,

Section Il. OPERATION UNDER USUAL CONDITIONS

18. Preliminary Starting Procedure

Refer to the installation procedures before
operating; operating procedures differ with various
power sources.

a. Plug in the proper transmitting crystal for the
desired operating frequency.

The crystal frequency may be the operating
frequency, or it may be one-half or one-third the
operating frequency. Crystals equal to one-fourth the
operating frequency may also be used, but the
transmitter output power will be reduced.

b. Consult the tuning chart on the transmitter
and turn controls (1), (2), and (3) to the settings
indicated on the chart.

c. Set the RANGE switch on the receiver
to the band that includes the frequency of the signal to
be received.

20

d. Adjust the receiver TUNING control until the
operating frequency appears under the hairline on the
frequency dial.

e. If the receiver is to be operated with crystal
control, plug in the crystal that will produce the desired
operating frequency. The proper receiving crystal is
determined by adding or subtracting 455 kilocycles (kc)
from the operating frequency to obtain the control
frequency. The crystal can then be selected for one-half
or one-third the control frequency. For convenience in
operation, mark the receiving crystals receiver and
stamp them with the receiving frequency.

19. Starting Procedure, Power Supplies

With the controls set as given in the preliminary starting
procedure, perform the steps described below.



Note
If an abnormal indication is obtained
during the starting or tuning
procedure, refer to the operational
checklist for the corrective
measures.

a. For operation from an ac source,; observe the
indication on the A.C. VOLTS meter, and then advance
the power selector switch on the power supply
or 11) to the setting that corresponds to the voltmeter
indication. If the voltmeter indicates a value between
switch settings, set the switch at the higher numberical
switch position.

b. For operation 'from a 6-volt storage battery, turn
the CHARGE-OPERATE switch on the large power
supply to the OPERATE position. Turn the power
selector switch to the BAT. position.

c. For hand-cranked generator operation with the
large power supply, leave the power selector switch in
the OFF position.

d. Allow several minutes for the equipment to
warm up.
20. Starting and Tuning Procedure, Radio
Transmitter T-784/GRC-109

d. o)

a. Depress the telegraph key.

b. Adjust control (2) for maximum brightness on
the exciter lamp. If maximum brightness is obtained at
more than one setting of the control, turn the control to
the nearest figure indicated on the tuning chart.

c. Adjust control (3) for maximum brightness on
the power amplifier lamp. If maximum brightness is
obtained at more than one location of the control, adjust
the control to the nearest figure indicated in the tuning
chart.

d. Adjust control (4) slowly, first to the left then to
the right; at the same time, readjust control (3) to obtain
maximum brightness of the antenna lamp. Maximum
brightness of the antenna lamp is subject to wide
variation, depending on the antenna length and the
operating frequency. If the 1/2 illumination of the
antenna lamp is perceptible, make the initial antenna
adjustment by turning control (4) for maximum
brightness of the power amplifier lamp. Adjust 1/2
control (3) to give maximum brightness of the power
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amplifier lamp each time. control (4) is adjusted.
Continue this procedure, alternately adjusting controls
(3) and (4) for maximum brightness of the power
amplifier lamp, until a perceptable glow observed in the
antenna lamp; then adjust controls (3) and (4) for
maximum brightness of the antenna lamp.

e. When further adjustment of controls (3) and (4)
does not yield an increase in antenna lamp brightness,
adjust control (2) very slightly for maximum brightness
of the antenna lamp. This final adjustment of control (2)
is very important, especially if the crystal being used is
one-fourth the operating frequency.

f. Release the telegraph key; the transmitter is
now tuned.

21. Starting -and Tuning Procedure, Radio Receiver
R-1004/GRC-109
fig. 9)

a. Advance the GAIN control clockwise until a
rushing (hissing) sound is heard in the headphones.

b. If both the receiver and the transmitter are
operated on the same frequency, use the transmitter
signal to tune the receiver. Under these conditions,
depress the telegraph key on the transmitter and slowly
rock the receiver tuning dial above and below the
approximate frequency setting until a squeal is heard.
Release the telegraph key; the squeal should stop at the
same instant. If the squeal does not stop when the
telegraph key is released, the receiver is not tuned to
the transmitter frequency. Depress the telegraph key
and continue to slowly turn the tuning dial; check each
time a squeal is heard by releasing the telegraph key
until the receiver is tuned to the transmitter frequency.

22. Operating Procedures

For operating convenience, a logging scale and a
vernier scale are provided on the receiver.
These scales can be used to accurately record the
frequency of a received signal for future reference.
.Note that 10 units on the vernier scale correspond to
one unit on the logging scale.

a. Continuous-Wave Reception. Start



the equipment as instructed in [paragrap

(1) Rotate the TUNING dial to tune in the
signal.

(2) Adjust the GAIN control for the desired
sound level in the headset.

(3) Adjust the BEAT OSC control until the
received signal has the desired pitch.

b. Amplitude-Modulated (AM.) Reception. Start
the equipment as instructed in[paragraphs 18][19] and

(1) Turn. the BEAT OSC control to OFF.

(2) Rotate the TUNING control to tune in the
signal.

(3) Adjust the GAIN control for the desired
sound level in the headset.

c. Transmission. Start the equipment as instructed
in[paragraphs 18] [19] and[20]

(1) Telegraph key. After the transmitter has
been tuned [para_20), transmit by
operating the telegraph key.

(2) External telegraph key. If operation is
desired with an external telegraph key,
connect the leads from the external key to
the binding posts marked EXT. KEY and
GND.

Note
The front-panel key and the external
key are now connected in parallel;
the front-panel key is still operative.

(3) High-speed keyer. To operate with a
high-speed keyer, remove the dummy
plug from the connector marked KEYER,
and plug the highspeed keyer into the
connector.

23. Operating Precaution

Overheating may occur if the radio set is operated in
inclosed space without adequate ventilation. Always try.
to provide ventilation when operating the equipment.

24. Recognition and Identification of Jamming

22
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The receiver may be jammed purposely or accidentally
by other stations in the area. Jamming is accomplished
by the transmission of a strong signal on the same
frequency, which makes it difficult or impossible to hear
the desired signal. Unusual noises or strong
interference heard on the receiver may be caused by
intentional jamming, noise from a local source, or a
defective receiver. To determine whether the
interference is originating in the receiver, disconnect the
antenna and short the ANT post to the chassis.. If the
interference continues, the receiver is defective.
Jamming signals may be classified as cw or modulated.
A jamming signal may be intended to block a single
frequency; this method is called spot jamming. One or
more transmitters may be used to jam a band of
frequencies; this method is called barrage jamming.

25. Antijamming

When it is known that a receiver is being jammed, the
operator will notify his superior officer immediately and
continue to operate the equipment. To provide
maximum intelligibility of jammed signals, follow the
operational procedure: below:

a. Adjust and operate the receiver as outlined in
and 22|

b. Vary the TUNING dial several vernier units on
each side of the desired signal.

This may cause some separation of the desired
signal and the jamming signal.

c. Vary the GAIN control setting. This may reduce
the jamming signal enough to permit the weaker desired
signal to be heard.

d. If the above procedures do not provide sufficient
signal separation for operation, change. .to an alternate
frequency and alternate call sign.

26. Stopping Procedure

a. When operating with the large or small power
supply, shut down the entire radio set by turning the

power supply power selector switch and[11)) to
the OFF position.

b. To remove the power from the receiver only,
rotate the receiver GAIN control (fig. 9
counterclockwise to the BAT. OFF position.
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Section Ill. OPERATION UNDER UNUSUAL CONDITIONS

27. Operation at Low Temperatures

a. Do not operate the. radio at temperatures below
-15°C (+5°F). At temperatures lower than -15°C,
operate the radio in a heated shelter where the
temperature is maintained within the operating limits of
the set.

b. Protect the equipment from freezing rain, sleet,
and snow during both operation and storage.

28. Operating Under Tropical Conditions

The radio set may be operated in tropical, swampy
areas where extreme moisture conditions exist. Try 'to
keep the equipment dry, and use silica gel or another
desiccant to help keep the equipment dry when it is
stored.

29. Operation in Desert Climate

Do not operate the radio set at temperatures higher'
than +55°C (+131°F). In temperatures higher than
+55°C, the equipment must be operated in a cool
shelter.

23/(24 BLANK)



C4, TM 11-5820-474-14

CHAPTER 4

OPERATOR'S MAINTENANCE

30. Scope of Operator's Maintenance

The maintenance duties assigned to the operator of
Radio Set AN/GERC109 are listed below with reference
paragraphs covering the specific maintenance functions.

a. Daily preventive maintenance checks and
services

b. Cleaning[(para 34.1).

c. Operational checks/[(para 33).

d. Recharging desiccator (para 34).

e. Replacement of fuses, tubes, vibrator,

antenna lamp [(para 34).

para ).

and

31. Preventive Maintenance

Preventive maintenance is the systematic care,
servicing and inspection of. equipment to prevent the
occurrence of trouble, to reduce downtime, and to
assure that the equipment is serviceable.

a. Systematic Care. The procedures given in
[paragraph 31.1] and 31.2| cover routine systematic care
and cleaning essential to proper upkeep and operation
of the equipment.

b. Preventive Maintenance Checks and Services.
The preventive maintenance checks and services chart
[par. 31.2) outlines functions to be performed at specific
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intervals. These checks and services are to maintain
Army electronic equipment in a combat serviceable
condition; that is, in good general (physical) condition
and in good operating condition. To assist operators in
maintaining combat serviceability, the chart indicates
what to check, how to check, -and what the normal
conditions are. The References column' lists the
illustrations, paragraphs, or manuals that contain
detailed repair or replacement procedures. If the defect
cannot be remedied by the operator, higher echelon
maintenance or repair is required. Records and reports
of these checks and services must be made in
accordance with the requirements set forth in TM38-750.

31.1. Preventive Maintenance Checks and Services
Periods

Paragraph 31.2[specifies check and services that must
be accomplished daily and under special conditions
listed below in transportable and mobile installation

a. When the equipment is initially installed.

b. When the equipment is reinstalled after removal
for any reason.

c. At least once each week if the equipment is
maintained in a standby condition.
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31.2. Daily Preventive Maintenance Checks and Services Chart

Sequence Item Procedure References
No.
1 Completeness Check for completeness of the radio set.
2 Publications See that all publications are complete, DA Pan 310.
serviceable,
and current.
3 Cleanliness See that the equipment is clean.
4 Cables and connectors Inspect cables and connectors for cracks and an
break.
5 Desiccator crystals Check desiccator crystals for a change from blue
to
pink.
6 Fuse caps, lamps Check fuse caps and lamps for looseness.
7 Battery cable clips Check battery cable clips for corrosion.
8 Telegraph keys Check telegraph keys for corrosion and loose
adjust[Fig. 8l
ments.
9 Insulators Check insulators for dirt and moisture.
10 Glass Check meter glass and frequency-indicator glass and[10]
for
breaks and cracks.
11 Antenna wire Check antenna wire for corrosion, proper length,
and[Eig._8l
. breaks
12 Controls While making the operational test (item 13),
check[Fig. 9l
. he action of each control for binding or scraping
13 Operational test Check the radio set for normal operation.

32. Visual Inspection
a. When the equipment fails to operate properly, turn off the power and check. all the items listed below.

Warning
Do not check any item with the power on.

(1) Wrong settings of controls and switches [para 17).
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(2) Poor connections of cables, headset cord,
or antenna lead-in wire.

(3) Disconnected cables, plugs, or headset
cord.

(4) Grounded or broken antenna or antenna
lead-in wire.

(5) Bad ground connection [para 14).

(6) Burned-out fuses. (This usually indicates
some other fault.)

(7) Low battery voltage.

b. If the above checks do not locate the trouble,
proceed to the operational checklist[(para 33).

TM 11-5820-474-14

a. General. The operational checklist assists the
operator in quickly locating the source of trouble. The
corrective measures are used to repair the trouble.

If the measures suggested do not restore normal
equipment performance, troubleshooting is required at a
higher echelon.

Note on the repair tag what corrective measures
were taken and how the equipment performed at the
time of failure.

b. Procedure. Place the set operation
121). After the equipment warms up, perform the
procedures in ¢ below in the order given. Observe the

33. Operational Checklist

equipment

operation and perform any necessary

corrective measures.
c. Operational Checklist.

Action

Normal indication

Corrective measure

1. Connect larae or small power supplv
ac cord to ac source.

2. On large power supply, turn
CHARGE-OPERATE switch to
OPERATE for operation from 6-volt
battery; turn power selector switch
to BAT.

3. On larae power supply, turn power
selector switch to OFF for opera-
tion from hand-cranked aenerator;
connect generator power cable to
proper receptacle on unit; crank
aenerator.

4. Depress telegraph key and adjust
control (2) for maximum brilliance

of exciter lamp [para 20b).

5. Depress telegraph key and adjust
control (3) for maximum brilliance
of power amplifier lamp m
6. Depress telegraph key and adjust

controls (4) and (3) and

e).

7. Monitor receiver while advancing
GAIN control toward MAX.

8. Tune receiver to transmitter fre-
auency, turn on BEAT OSC control,
depress telearaph key, and moni-
tor sianal.

Ac voltaae from 75 to 260 volts.

Operation of transmitter and re-
ceiver.

and receptacles.

Operation of transmitter and

receiver.

Maximum brightness of lamp

Maximum brightness of power

amplifier lamp.

Maximum brightness of antenna
lamp and power amplifier lamps.

Rushing (hissina) sound in head-

set.

Tone appears and disappears as
telearaph key is depressed and
released,
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Check 2 AMP FUSE in larae nower
supply.

Check FUSE in small power supply.
Check to see that A. C. VOLTS
meter movement is not binding or
stuck.

Check 15 AMP FUSE.

Check to see that vibrator hums.
Replace if necessary.

Check interconnectinag power cables

Check battery for proper voltage
and condition of electrolyte.

Check interconnectinag power cables
and connector- receptacle combi-
nations.

Check transmitter crystal by sub-

situation. Replace oscillator tube,
V1, 6AC7

Replace power amplifier tube V2,
2E26 [para 34).

Check antenna system for shorts
and improper connections.

Replace antenna lamp|(para 34).

Replace power amplifier tube V2,
2E26 .

Check PHONES connections.
Check headset.

Check power source, interconnect-
ing cables, and connector-recep-
tacle combinations.

By substitution, check receiver
tubes V1, IT4; V2, 1L6: V3,

IT4: VS, IU5

Check transmitter crystal by sub
situation. Check transmitter
power source, telearaph key con-
tacts, interconnecting cables,
and connector-receptacle combi-
nations.,

Check transmitter and receiver
antennas.
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Action

Normal indication

Corrective measure-

9. Adjust BEAT OSC control during

Cw reception.

control rotation.

Pitch varies with BEAT OSC

Check to see that BEAT OSC con-
trol is tight on shaft.
Replace BFO tube, V6, IT4 (para 34).

34. Repairs and Adjustments

a. Replacement of Fuses.

On the large power

supply, the ac line fuse is marked 2 AMP FUSE and the
battery supply fuse is marked 15 AMP FUSE. On the
small power supply, the ac line fuse is only marked

FUSE (rated at

2 amperes). The replacement

procedure is identical for all three fuses.

1)

(2)
3)
(4)
()

Rotate the knurled fusecap
counterclockwise until it is disengaged
from the holder, and extract the fuse from
the fuseholder.

Push the fuse gasket
fuseholder body.
Withdraw the fuse from the recession in
the fusecap.

Insert a new fuse of proper value into the
fusecap.

Replace the fuse and cap in the
fuseholder, and rotate 'the cap clockwise
until it is tight.

against the

b. Recharging of Desiccator Cartridges.

1)

(2)

3)

(4)
()

(6)

Rotate the knurled knob on the desiccator
window cover counterclockwise until it is
loose from the case.

Withdraw the brass desiccator cartridge
and plug the access hole tightly with a soft
clean cloth.

Unscrew the screened brass cover cap on
the opposite end of the desiccator
cartridge and pour the desiccant into a
clean metallic container. Do not heat the
desiccator cartridge.

Heat the desiccant in a stove, oven,
furnace, or fire until it is blue.

Allow the desiccant to cool until a few
grains can be held between the fingers for
a short time without causing pain.

Pour the warm desiccant into the brass
desiccator cartridge and replace the
screened brass cover cap by rotating it
clockwise until it is tight.

(7)

Replace the desiccator cartridge tightly in
the case by turning the -cartridge
clockwise.

c. Replacement of Vibrator in Large Power Supply

(1)

Use the Phillips screwdriver to turn all
control panel retaining screws
counterclockwise until they are loose, and
then remove them.

Caution

Be careful not to damage the rubber
sealing gasket during the following
procedure.

(2)
3)

(4)

()

(6)

(7)

(8)
(9)

Withdraw the power supply from the case
and place the control panel down.
Remove the 16 screws from the sides of
the chassis and remove the bottom cover
plate.

Insert a screwdriver blade between the
bottom of vibrator G1 and the i vibrator
socket.

With one hand, use the screwdriver to pry
the vibrator from its socket; with the other
hand, rock the vibrator out of its socket.

Orient the socket pins of the replacement
vibrator so that the two largest pins fit into
socket pins 1 and. 6 (nearest the upper
right, corner of the vibrator socket
supporting bracket) and press the 'vibrator
firmly into place.

Replace the bottom cover plate and the
16 screws.

Replace the power supply into its case.

Replace all panel retaining screws and
tighten them firmly with a Phillips
screwdriver.

d. Replacement of Power Supply Tubes.

1)

Next printed page is 29.

26

Remove the case and bottom cover plate
from the large power supply, as described
in ¢ above, and place the control panel
down.



(2)

Remove voltage regulator tube V1, OB2,
located next to the desiccator cartridge
(fig. _11), by grasping and pulling it with a
slight rocking motion to held ease the tube
out.

Warning

The OB2 tube contains radioactive

material.

Handle carefully to avoid

breakage (Cobalt 60 isotope, 0.0067
microcuries.

3)

(4)

()

(6)

(7)

In the small power supply the voltage
regulator tube can be removed without
taking the unit out of its case.

Use the open-end wrench supplied, and
carefully turn the VR TUBE OB2 (fig. 11}
cover cap counterclockwise until it is
loose enough to turn by hand. Loosen
and remove it.

Firmly grasp the short exposed portion of
the OB2 with a dry finger-thumb
combination and simultaneously rock and
pull the tube out of its socket.

Carefully align the replacement OB2 pins
with the socket holes and press the tube
firmly into place.

Cover the replacement OB2 with OB2
cover cap, press it down to engage the
threads between the control panel and the
cover cap, and carefully turn the cover
cap clockwise until it is handtight. Tighten
it snugly with the open-end wrench.

e. Replacement of Transmitter Tubes|(fig. 30).

1)

(2)
3)

(4)

()
(6)

Remove the 20 control panel retaining
screws by rotating them counterclockwise
with the Phillips screwdriver supplied.

Remove the desiccator cartridge.

Carefully withdraw the chassis from the
case and place the control panel down.

To remove oscillator tube V1 (type 6AC7,
metal tube) loosen the tube retaining band
around the base of the tube with a
screwdriver blade. Turn the locking screw
counterclockwise and remove the screw.
Insert the screwdriver blade between the
tube base and the socket.

Carefully pry the tube from its socket and
roll the tube out of the chassis.
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(7)
(8)

(9)

(10)

(11)

(12)

(13)

(14)
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Align the replacement tube pins with the
socket holes.

Press the tube into the socket with firm
pressure and seat the tube 'against the
socket securely.

Insert the locking screw into the hole of
the tube-retaining band; then turn the
locking screw clockwise with a
screwdriver.

Tighten the locking screw, in the locking
nut, to secure the retaining band around
the tube.

Removal and replacement of power
amplifier tube (type 2E26 glass tube with
cap on top) is the same procedure as that
used for the exciter tube ((1)-(9) above)
except, the plate connector on top of tube
type 2E26 must be removed and
replaced. Rotate control (3) to zero for
sufficient space to remove the plate cap
connector.

Replace the transmitter in the case; be
sure that the desiccator cartridge is at the
top of the case.

Replace and tighten the control panel
retaining screws with the Phillips
screwdriver.

Replace the desiccator cartridge.

f. Replacement of Receiver Tubes

)
(2)

3)
(4)
()
(6)

(7)

Remove the desiccator cartridge.

Remove 