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Turn switch @ on transmitter to OFF.

Turn on the power supply,

Be sure the key or mike switch is not closed.
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3.

Turn switch @ (on xmtr) to SEND when communicating with another set. For reception
only, turn @ to STANDBY (except when using the generator power supply).

. Tum switch @ to the type of reception desired.
. Turn switch @ to the band position desired.

. Turn cor&iol @ to the frequency desired and lock the TUNING dial. For CW reception,

control must be turned slightly above or below the transmitted signal frequency.

. Turn controls @ and ® for a comfortable listening level in the headset. Rotating

these controls counterclockwise reduces the volume in the headset.
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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT
Be careful when working on the 425- and 580-volt de high-voltage ecirecuits.

DON'T TAKE CHANCES!

EXTREMELY DANGEROUS VOLTAGES
EXIST IN THE FOLLOWING UNITS OF RADIO SET AN/GRC—9(*):

RECEIVER-TRANSMITTER RT-77(*)/GRC-9 ____________ 425 to 580 volts
DYNAMOTOR-POWER SUPPLY DY-88/GRC-9____________ 580 volts
DYNAMOTOR-POWER SUPPLY DY-105/GRC-9X _____________ _____ ______ 580 volts

. VIBRATOR POWER SUPPLY PE-237______________ __ ___  ___ 580 volts
POWER SUPPLY PP-327(*)/GRC-9Y______ _ ______ e~ 580 volts

GENERATOR GN-68-(*) _________ 425 volts
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Figure 1. Typical applicotions for Radio Set AN/ GCRC-9(").
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CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

a. This manual contains information for the
installation, operation, maintenance, and repair
of Radio Set AN/GRC-9(*) (fig. 1).

b. Official nomenclature followed by (*) is
used to indicate all models of the item of equip-
ment included in this manual. Thus, Radio Set
AN/GRC-9(*) represents Radio Sets AN/GRC--
9, AN/GRC-9A, AN/GRC-9X and AN/GRC-
9Y; Headset HS-30-(*) (not supplied) repre-
sents Headsets HS-30-A through —H, —J, through
~M, -R, and -U; Receiver-Transmitter RT-
77(*) /GRC-9 represents Receiver-Transmitters
RT-77/GRC-9 and RT-77A/GRC-9; Generator
GN-58-(*) represents Generators GN-58 and
GN-58-A; and Power Supply PP-327 (*) /GRC-
9Y represents Power Supplies PP-327/GRC-9Y
and PP-327TA/GRC-9Y. Power Supply PP-
327 (*) /GRC-9Y is covered in TM 11-5070.

¢. Forward comments on this publication dir-
rectly to: Commanding Officer, The Signal Corps
Publications Agency, Fort Monmouth, N. J.

2. Forms and Records

a. Unsatisfactory FEquipment Reports. DA
Form 468 (Unsatisfactory Equipment Report)
will be filled out and forwarded to the Officer of
the Chief Signal Officer as prescribed in AR
700-38.

b. Damaged or Improper Shipment. DD Form
6 (Report of Damaged or Improper Shipment)
will be filled out and forwarded as prescribed in
AR 700-58.

¢. Preventive Maintenance Forms.

(1) DA Form 11-238 (Operator First Ech-
elon Maintenance Check List for Signal
Corps Equipment (Radio Communica-
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tion, Direction Finding, Carrier, Ra-
dar)) will be prepared in accordance
with instructions on the back of the

form (fig. 52).
DA Form 11-239 (Second and Third

(2)

Echelon Maintenance Check List for
Signal Corps Equipment (Radio Com-
munication, Direction Finding, Carrier,
Radar) ) will be prepared in accordance
with instructions on the back of the

form (fig. 53).

3. Nomenclature and Common Name

A list of the nomenclature assignments for the
components of Radio Set AN/GRC-9(*) is given
below. A common usage name as used in this
manual is indicated after each component.

Nemenclature

Common name

Radio Set AN/GRC-9(*)
Receiver-Transmitter
RT-77(*)/GRC-9.
Vibrator Power Supply
PE-2317.
Power Supply PP-
327(*)/GRC-94.
Dynamotor-Power Supply
DT-88/GRC-9.
Dynamotor-Power Supply
DY-105/GRC-9X.
Battery BA—48
Generator GN-58~(*)
Headset HS-30-(*)
Antenna AT-101/GRC-9
Antenna AT-102/GRC-9
Mast Section MS-116 or
MS-116-A.
Mast Section MS-117 or
MS-117-A.
Mast Section MS-118 or
MS-118-A.

Radio set

Receiver-transmitter,
transmitter, receiver.

Vibrator power supply

Ac power supply
Dynamotor power supply
Dynamotor power supply
Battery power supply
Generator power supply
Headset

Long-wire antenna
Long-wire antenna

Whip antenna

Whip antenna

Whip antenna




Section il. DESCRIPTION AND DATA

4. Purpose and Use

a. Radio Set AN/GRC-9(*) is a low-power
radio transmitter and receiver that may be used
in either ground or vehicular installations. The
radio set receives and transmits continuous-wave
(cw), amplitude-modulated (am), and modulated
continuous-wave (mew) radio-frequency (rf)
signals in the 2- to 12-megacycle (mc) range.

b. A complete radio set consists of a basic unit
plus an installation kit. The basic set which in-
cludes the power supplies, the installation kit,
that varies for each type of vehicle (par. 22h),
and the complete radio set each have individual
stock numbers. A general purpose kit (par. 22i)
is also available for ground installations.

¢. Power supplies are interchangeable in the
radio sets (fig. 2). Gasoline-engine-driven gen-
erator Power Unit PE-162-A, PE-162-B, or
PE-162-C (not supplied )may also be used.
Battery BA-48 (not supplied) can be used for
the receiver and part of the transmitter. The
nomenclature of the radio set, the power supplies
furnished, and how they are used are shown in
the chart below:

Radio set Power supplies

Radio Set AN/GRC-9|Vibrator Power Supply PE-
237 (for vehicular use).
Generator GN-58-(*) (for

ground use).

Radio Set AN/GRC-9A | Dynamotor-Power Supply
DY-88/GRC-9 (for
vehicular use).

Generator GN-58-(*) (for
ground use).

Radio Set AN/GRC-9X | Dynamotor-Power Supply
DY-105/GRC-9X (for
vehicular use).

Generator GN-58-(*) (for
ground use).

Radio Set AN/GRC-9Y | Power Supply PP-

327(*) /GRC-9Y (for
ground use).

Generator GN-58-(*) (for
ground use).

d. Microphone T—45 or T-17 (not supplied) is
used for voice and Key J—45 is used to key the
transmitter. A 6-, 12-, or 24-volt direct-current

4

(de) vehicular storage battery (not supplied)
furnishes input power to Vibrator Power Supply
PE-237 and Dynamotor-Power Supply DY-88/
GRC-9. Only a 24-volt storage battery (not
supplied) can be used with Dynamotor-Power
Supply DY-105/GRC-9X. When an electronic
power supply is not available, the receiver-trans-
mitter may be operated by using the generator
power supply. If the battery power supply is to
be used, it must be used in eonjunction with the
generator power supply. Alternating current
(ac) of either 115 or 230 volts is required at the
input source of Power Supply PP-327(*) /GRC-
9Y.

5. System Application

Radio Set AN/GRC-9(*) is used to communi-
cate with any ew, mcw, or phone equipment that
operates within the 2- to 12-mec band. It can be
used an an isolated unit or in a net group. Figure
3 shows some of the communication sets than can
be used with the radio set in system operation.

6. Technical Characteristics

a. Transmitter.

Frequency range:

Band1________________| 6.6 to 12 me.
Band 2 - ——-—-3.6 to 6.6 mc.
Band3________________: 2.0 to 3.6 me.
Transmitter type___________ Crystal or master-oscilla-
tor power amplifier.
Crystal channels____________ Two in each band.

Types of signals transmitted_Cw, mcw, and phone.
Distance range:1
Cw:
Ground operation____30 miles.
Vehicular operation_20 miles.
Mecw:
Ground operation___20 miles.
Vehicular operation 10 miles.
Voice:
Ground operation___10 miles.
Vehicular operation_10 miles.
Antennas:
Ground operation___Whip or long-wire.
Vehicular operation Whip.

Type of modulation_________ Amplitude.
Number of tubes___________. 5.
Weight ___________________ 29 pounds.

1 These values are approximations, since the range will vary
considerably according to terrain, atmospheric conditions, fre-
quencies, and time of year, month, and day.
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AN/GRC-9(%)

MEGACYCLES |
o 1.8 20 2.];3.{3 315 Q.IO ‘.l 5.l .l5 l J L I l 1 l L . E .
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|:> RECEIVING

TRANSMITTING

TM263-312

Figure 8. Communication sets for system use with Radio Set AN/GRC-9(*).
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Power source input with
transmitter operating:
Vibrator Power Supply

PE-237:
6-volt, high-power 27 amperes.
position.
6-volt, low-power 24 amperes.
position.
12-volt, high-power 13.2 amperes.
position.
12-volt, low-power 11 amperes.
position.
24-volt, high-power 7 amperes.
position.
24-volt, low-power 6.2 amperes.
position.
Dynamotor-Power Supply
DY-88/GRC-9:
6-volt, high-power 22.2 amperes.
position.

Power output:2

6-volt, low-power 20 amperes.
position.

12-volt, high-power 12.2 amperes.
position.

12-volt, low-power
position.

24-volt, high-power 6.7 amperes.
position.

24.volt, low-power
position.

11.1 amperes.

6.1 amperes.

Dynamotor-Power Supply
DY-105/GRC-9X:
24-volt, high-power 6.7 amperes.
position.
24-volt, low-power
position.
Power Supply PP-327(*)/GRC-9Y (refer to TM
11-5070 for technical characteristics).

6.1 amperes.

Power Supply PP-327(*) /GRC-9Y or
Vibrator Power Supply Generator Dynamotor-Power Supply

MOD-PWR PE-237 GN-58-(*) DY-88/GRC-9 or

switch, DY-1056/GRC-9X
D position [

PHONE CwW PHONE CwW PHONE CW
HI 7 watts 15 watts 3.6 watts 10 watts 7 watts 15 watts
LO 1 watt 5 watts 1.2 watts 5 watts 1 watt 5 watts

2 These values are only approximate and will vary with frequency.

b. Receiver.

Frequency range:

Band1.________________ 6.6 mc to 12 mec.

Band 2________________ 3.6 me to 6.6 mec.

Band3____.____________ 2.0 mc to 3.6 me.
Receiver type______________. Superheterodyne.
Types of signals received____Cw, mcw, and phone.
Number of tubes___________. 7.
Weight____________________ 8 pounds.
Intermediate frequency. ___. 456 ke
Method of calibration_______ Built-in crystal oscillator.
Calibration points__________ 200-ke intervals.

Power Source input using standby section of Vibrator
Power Supply PE-237 or Dynamotor-Power Supply
DY~88/GRC~9 or DY-105/GRC-9X:

6-volt battery__._.______ 1.25 amperes.
12-volt battery_________. 8 ampere.
24-volt battery3________. 6 ampere.

3 Dynamotor-Power Supply DY-105/GRC~9X requires a 24-volt de
supply only.
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Power supply:
Vehicular intallation:
6-, 12-, or 24-volt
storage battery.

Vibrator Power Supply
PE-237 or Dynamotor-
Power Supply DY-
88/GRC-9 or DY-
105/GRC-9Xa3.

24-volt storage Dynamotor-Power Supply
battery. DY-105/GRC-9X.
Ground installation_____ Generator GN-58-(*),
Power-Supply PP-
327(*)/GRC-9Y, or
Battery BA—48.
Power required by receiver:

A-power___ ___ ___ . _ 1.4 volts at .45 ampere
(maximum).
B-power____________ 105 volts at .02 ampere
(maximum).
Antenna___________________ Uses same antenna as
transmitter.
¢. Vibrator Power Supply PE-237.
Supply requirements _ ______ 6-, 12-, or 24-volt vehicu-

lar battery.



Full-load output:

Section Early models Late models

Heavy-duty:

Transmitter plates 475 v at 90 ma 580 v at 100 ma

Transmitter filaments 6.5 vat2amp 6.6 vat 2amp

Receiver plates 105 v at 42 ma 120 v at 46 ma

Receiver filaments 1.36 vat 450 ma 1.5 vat 500 ma

Keying relay 6.0 v at 500 ma 6.9 vat 575 ma
Standby:

Receiver plates 100 v at 17 ma 110 vat 18.5 ma

Receiver filaments 1.35 v at 460 ma 1.5 at 500 ma

Full-load input (a and

b above) :
Weight ____________ _______ 88 pounds.
d. Generator GN-58—(*).4

Supply requirements________ Hand-operated.

Full-load output____________ Transmitter plate, 425
volts at 115 ma. Re-
ceiver plate, 105 volts at
32 ma. Transmitter
filament 6.3 volts at 2.5
amperes. Receiver fila-
ment, 1.4 volts at 465
ma.

Weight____________________ 29 pounds.

e. Dynamotor-Power Supply DY-88/GRC-9.

Supply requirements________ 6-, 12-, or 24-volt vehicu-

lar battery.
Full-load output:

Send section_______ Transmitter pa screen and
plates, 580 volts at 100
ma; transmitter fila-
ments, 6.3 volts at 2
amperes; receiver and
transmitter plates and
screens, 105 volts at 45
ma receiver filaments,
1.4 volts at 500 ma;
keying relay, 6.3 volts
at 575 ma.

1 These values are approximate and will vary with change in
crank speed.

7. Table of Components

Standby section_.___ Receiver plates, 105 volts
at 17 ma; receiver fila-
ments, 1.4 volts at 500

ma.
Full-load input (a and
b above) :
Weight____________ 85 pounds.

f. Dynamotor-Power Supply DY-105/GRC-
9X.

Supply requirements________ 24-volt vehicular battery
(not supplied).
Full-load output:

Send section_______! Transmitter pa screen and
plates, 580 volts at 100
ma; transmitter fila-
ments, 6.3 volts at 2
amperes; receiver plates
and screens, 105 volts
at 45 ma; receiver fila-
ments 1.4 volts at 575
ma.

Standby section____ Receiver plates, 105 volts
at 17 ma; receiver fila-
ments, 1.4 volts at 500

ma.
Weight____________ 38 pounds.
Full-load input (a and
b above).

g. Power Supply PP-327(*)/GRC-9Y. For
technical characteristics, refer to TM 11-5070.

Required Length Width Depth Weight
Component No. {in.) (in.) {in.) (Ib)
Vibrator Power Supply PE-237 (fig. 10) 20 10% 10% 74
(AN/GRC-9).
or
Dynamotor-Power Supply DY-88/GRC-9 (fig. 13 113 9% 35
11) (AN/GRC-9A).
or
Dynamotor-Power Supply DY-105/GRC-9X (fig. 13% 14% 10 38
12) (AN/GRC-9X).
or
Power Supply PP-327(*)/GRC-9Y (AN/GRC-
9Y) (Refer to TM 11-5070).
AGO 10018A



Component

Required

Width
(in.)

Depth Weight
(in.) (1b)

Length
(in.)

Hardware kit for vehicular power supply issued
Generator GN-68-(*) (fig. 13)
Manuals
Mast Base MP-65 (fig. 4)
Mounting MT-350/GRC-9 (fig. 4)
Hardware kit for Mounting MT-350/GRC-9
Receiver-Transmitter RT-77(*)/GRC-9 (fig. 4)
Cord CD-1086 (fig. 42)
Cord CD-1086
Bag BG-175 (fig. 13
Bag BG-175 (fig. 13)
Cord CD-1119 (fig. 42)
Panel Cover CW-109/GRC-9 (fig. 29)
Bag BG-172 (fig. 5) containing:
Wire W-128 (10 ft)
Guy GY-12
Guy GY-42
Antenna AT-101/GRC-9
Antenna AT-102/GRC-9
Reel RL-28
Reel RL-29
Counterpoise CP-12
Counterpoise CP-13
Bracket FT-515
Key J-45
Halyard M-378
Halyard M-379
Box BX-53 (fig. 7)
Loudspeaker LS-T7 or LSAT-A or Permanent
Magnet Loudspeaker LS-203/U.
Roll BG-174 (fig. 6) containing:
Mast Section MS-116 or MS-116-A
Mast Section MS-117 or MS-117-A
Mast Section MS-118 or MS-118-A
Stake GP-27-A or GP-27-B
Leg LG-2-B or LG-2-A
Leg LLG-3-B or LG-3-A
Cord CD-1086 (7 ft)
Insulator IN-127
Crank GC-7, hand
Mast section spares (par. 21)
Set of tuning spares (par. 21)

(=T S

I e R S o S S S S T gy

DO = M DO M R R GO

=t

10% T% 8 22%
17% 3% 3% 3
39% 4

16 13 8
84 2

44
10 8 10% 2
16% 12% 15 2
34 1
16% 11% 31 1
13 13 10

42 10 414 25

84

Total weight (Ib)

265%

Note. This list is for general information only. See SIG 7 and 8
8. Description of Receiver-Transmitter RT—
77(*)/GRC-9

&. The receiver-transmitter (fig. 4) consists of
separate receiver and transmitter sections. These
sections are mounted in a metal case that has a
tight-fitting removable metal cover. This panel

AGO 10018A

AN/GRC-9 for information pertaining to requisition of spare parts.

cover, Panel Cover CW-109/GRC-9, has a rub-
ber seal around the edge to prevent water from
entering the set in case of immersion. When the
cover is installed on the metal case, the entire
assembly will float. All jacks and controls, except
one, are located on the front panel. These com-

9



_— ROLL BG~174 VIBRATOR POWER SUPPLY
(ANTENNA EQUIR) PE - 237

- BAG BG-IT2

- (ACGESSORIES)
BAG BG-I75
CONTAINING
GENERATOR
GN - 58~ (%)

MOUNTING MAST BASE REGEIVER — TRANSMITTER
MT-350/GRG-9 e, RT- 77(¥/GRC -9
TM263 - 116

Figure 4. Components of Radio Set AN/GRC-9,

BOX BxX=53 BAG BG-ITZ2

BRAGKET
FT-518 GUY GY-12
REEL RL-28
ANTENNA

AT-I02/GRC-9 GOUNTERPQISE
‘...-f CE=12 & CP-13

KEY J-45

gt ANTENNA
e gl : AT-101/GRC-9

GUY Y-42 -

LOUDSPEAKER L5-7 HALYARD M=378 & M-37%

Treéd-i54
Figure §. Bag BG-172 and confenta.
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ROLL BG-I74 MAST SECTIONS MS - 6
‘ INSULATOR IN =127

MAST SECTIONS MS-a7

MAST SECTIONS
ME -8

GORD CD -1086-(7 FEET) CRANKS GG-T LEG LG-2-4A STAKES GP-27-A
LEGS LG-3

TM263-155

Figure 6. Roll BG=-174 and contents.

BOX BX-53

155
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XMTR TUBES

TUBE
OC 3/VRI0O5

TUBE
PULLER

BRISTO
DlaL WRENCHES
LAMF PULLER
DAL

LAMPS IMZE3 "H

Figure 7. Box BX-53 and contents.
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ponents are dirtproofed and waterproofed for
complete protection of the transmitter-receiver
when operating under extremely adverse weather
conditions.

b, The individual units are connected by an in-
terconnecting cable; the two ends plug into indi-
vidual sockets on the transmitter and the receiver
(fig. 30).

9. Description of Receiver
(fig. 8)

Two PHONES jacks are provided for use with
either two headsets or two loudspeakers simulta-
neously, The TUNING knob, control (), may be
locked at any desired dial position. The IM-
PEDANCE centrol (fig. 30), located on the rear
of the receiver, is the swifch that connects the
receiver output circuit to the different loudspeaker
and headset impedances.

10. Description of Transmitter
(fig. 9)

a. The cover for the BATTERY receptacle

protects the prongs of the receptacle from being
bent as well as protecting them from dirt and
moisture. The POWER and BATTERY recep-
tacles are constructed so that the connecting cords
can only be plugged into them in the correct po-
sition.

b, FREQ. CONTROL knob (T) and ANTENNA
TUNING knob (©) are provided with locks to keep
the knobs in place when set for operation. Two
charts are provided on the front panel. One has
the calibration settings of control (I) already
marked. The other one, the CRYSTALS chart,
is marked (in pencil) with the six operating fre-
quencies used during crystal operation.

of Vibrator Power

Supply

11. Description

PE-237

(fig. 10)

a. The vibrator power supply is a wvehicular

operational component housed in a rectangular-

shaped metal cabinet. The top cover is held in

place by four clamps to make the unit water-
tight.

VOLTAGE CURRENT
RATINGS

YOLTAGE - INDICATING
WINDOW

BATTERY
IHPUT CABLE

TM263-68

Figwre 10, Vibrator Power Supply.
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b. A window in the side of the case permits
viewing of the input voltage setting of the unit.
The ON-OFF switches.is covered with a water-
tight neoprene gasket.

¢. Two heavy rubber-covered cables emerge
from outlets marked + and —. These cables
are used to connect the vehicular battery to the
vibrator power supply. The entire unit is sup-
ported on four shock mounts through which holts
can be passed to secure it to the vehicle,

12. Description of Dynamator-Power Supply
DY-88/GRC-9
(fig. 11)

a. The dynamotor power supply is shipped in
a metal cabinet, which contains four shock-
mounted fittings through which bolts can be
passed to secure it to the vehicle. All of the con-
trols are operated from the front panel except
the voltage selector knob H206 (fig. 143) which
is located behind the front panel, Eight clamps
attached to the front pane] hold the cover in
place. The ease of the unit is immersionproof.

COMPARTMENT

POWER OUT

RECEPTACLE

ELECTRICAL SPEGIAL
PURPOSE CABLE
ASSEMBLY CX-2031/U

ANS B RECEIVE OFF
SWITCH

wWINDOwW

i,

VOLTAGE - INDICATOR

It is corrugated for greater strength, for cool-
ing, and for protection from warping or dam-
age caused by vibration and shock,

b. A window on the front panel permits view-
ing of the input voltage setting of the unit.

¢. Electrical Special Purpose Cable Assembly
CX-2031,U or CX-2031A/U is used to connect
the vehicular battery to the dynamotor power
supply.

13. Dynamotor-Power Supply DY-105/GRC—9X
(fig. 12)

Dynamotor-Power Supply DY-105/GRC-9X
iz similar to Dyvnamotor-Power Supply DY-88/
GRC-9 except for the following:

. Dynamotor-Power Supply DY-105/GRC-
9X operates only from a 24-volt vehicular bat-
tery.

b. The voltage selector switch (fig. 142) pro-
vided with Dynamotor-Power Supply DY-EE/
GRC-9 iz not reguired with Dynamotor-Power
Supply DY-105/GRC-9X.

COVER -

g

RECEPTACLE
{BELOW ]

SHOCK
MOUNTS

g |

2[R

GROCUNDING
STRAP

TM263 - 138

Figure 11. Dynamotor-Power Supply DY -88/GRC-9.
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SPARE
FUSES
COMPARTMENT

COVER
FASTENERS

TRANS REGEWE-OFF]
SWITGH

[FOWER (10
RECEPTACLE
{BELOW)

ELECTRIGAL SPEGIAL
PURPOSE CABLE ASSEMBLY
CH-2D3AS

GROUND
S5TRAP

THEEI-RIT

Figure 12. Dynamotor-Power Supply OV -105/GRO-8X.

14. Description of Generator GN-58—(*)
(fig. 13)

The generator power supply stands upright on
three lega (fig. 33), which are removed when the
unit is transported or stored. The =eat is fastened

GEMERLTOR
GN-88

TOP COVER e
{EARLY MODEL)

CLAMPS

POWER OUTLET
COVER

COVER PLATES

to the rectangular-shaped leg, which sets in be-
tween the two hand eranks, The hand ecranks are
‘neerted into the holes provided for on each side
of the unit. A plate secured by a thumbscrew
covers the receptacle for protection against dirt
and moisture when the cord is not connected.

Figure 13, Genevator GN-58—(*) and Hag BG-175.

AGO 10018A
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15. Description of Antenna Components

a. Antenna AT-101/GRC-9 (fig. 19) is a
straight stranded copper wire, 107 feet long,
sectionalized by eight ceramic insulators and
eight sets of jumpers. This long-wire antenna
may be readjusted to any required frequency
between 4,300 and 12,000 kilocycles (ke) by open-
ing and closing these jumpers (figs. 20 and 21)
as indicated on the antenna chart attached (figs.
19 and 20).

b. Antenna AT-102/GRC-9 (fig. 19) is also
sectionalized by eight ceramic insulators and eight
sets of jumpers. This long-wire antenna is added
to Antenna AT-101/GRC-9 to cover the fre-
quencies between 2,000 and 4,300 ke. Both An-
tennas AT-101/GRC-9 and AT-102/GRC-9 are
supplied and, when not in use, are stored on Reels
RL-29. Halyards M-379 and M-378 are lengths
of rope with an insulator at one end to secure
the antenna between supports.

¢. The whip antenna consists of five sections
of metal tubing. These sections are screwed to-
gether to form the whip antenna and can be used
in vehicular (fig. 39) or in ground (fig. 23) in-
stallations.

d. Counterpoises CP-12 and CP-13 (fig. 24)
are fitted together forming a radial network of
eight wires and placed on the ground (fig. 23)
beneath the whip antenna. They are made up of
heavy, flexible, rubber-covered wires.

e. When horizontal mounting of the receiver-
transmitter is desired, a small metal bracket,
Bracket FT-515, is used to hold the whip an-
tenna. A wingnut secures the bracket to the
receiver-transmitter case (fig. 26).

16. Description of Loudspeakers

a. Loudspeaker LS-7 (fig. 5). This speaker is
of the permanent magnet type with a 4-inch cone.
A self-contained output transformer matches
loads of 4,000-ohms impedance.

b. Loudspeaker LS-?A. This loudspeaker is
blastproof and immersion-proof, which insure re-
liable operation of the radio set under adverse
operating conditions. Loudspeaker LS-7-A is
electrically equivalent to Loudspeaker LS—7 and
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performs the same function when used with other
equipment described in this manual .

¢. Permanent Magnet Loudspeaker L.S-203/U.
This speaker is interchangeable with the loud-
speakers described above. Permanent Magnet
Loudspeaker LS-203/U is exactly the same elec-
trically and mechanically as Loudspeaker LS—
T-A.

17. Description of Power Cords

a. Cord CD-1119. Cord CD-1119 (fig. 42) is
a 4-conductor cable that carries power from the
battery power supply receptacle to the receiver-
transmitter BATTERY receptacle.

b. Cord CD-1086. Cord CD-1086 (fig. 42) is
an 8-conductor cable with a neoprene outer
jacket. A copper shield wire forms a ninth con-
ductor. The plugs come with coupling rings for
securing them to their receptacles. The cords
are used to carry power from any of the power
supplies furnished (except the battery power sup-
ply) to the POWER receptacle on the receiver-
transmitter.

18. Description of Mounting MT-350/GRC-9
(fig. 4)
The mounting is made of metal and is shaped
like an open shallow rectangular box large enough
to house the radio set. Six leather straps secure

the transmitter-receiver sections to the mounting
bracket (fig. 36).

19. Description of Carrying Bags

Four carrying bags are provided for trans-
porting the equipment. They are of olive drab
color and are constructed of heavy canvas.
Leather straps are provided for ease of carrying
the equipment. The contents of Bag BG-175
(figs. 4 and 13), Bag BG-172 (figs. 4 and 5),
Roll BG-174 (figs. 4 and 6), and Bag CW-140/
GRC-9 (fig. 42) are described in paragraph 7.

20. Description of Key J—45

The key (fig. 5) with all the important parts
listed is shown in figure 159.

21. Running Spares

The chart below lists the running spares for
the radio set.
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Component

Description

Running
spares

Roll BG-174 (fig. 6)

Mast Section MS-116 or MS-116-A
Mast Section MS-117 or MS~117-A
Mast Section MS-118 or MS-118-A

Box BX-53 (fig. 7) Tube type OC3

Tube type 185

Tube type 114

Tube type 1R5

Tube type 2E22

Tube type 3A4

Tube type 3Q4

Lamp, pilot, Mazda No. 49
Lamp, neo, Mazda No. NE-47
Generator GN-58-(*) (fig. 126) Brush set containing:

Power Supply PP-327(*)/GRC-9Y (refer to TM
11-5070 for the running spares).

Vibrator Power Supply PE-237 (spares located in | Tube type 1005
vibrator case). Tube type 1006

Vibrator (heavy-duty)

Vibrator (standby)

or

Dynamotor-Power Supply DY-88/GRC-9 (figs. 11 | Brush set, containing a pair of 6-volt brushes®

and 144) or DY-105/GRC-9X (figs. 12 and 146). | Brush set, containing a pair of 12-volt brushes*
Brush set, containing a pair of 24-volt brushes
Brush set, containing a pair of 580-volt brushes.
Cartridge fuses:

Vibrator
Thermal resistor (ballast tube) for standby opera-

[ Y S S e

Pair of 6-volt brushes
Pair of 425-volt brushes

e

[STQEEE Y

3 amperes at 250 volts®
5 amperes at 125 volts®
10 amperes at 32 volts

20 amperes at 32 volts*
30 amperes at 32 volts®

Ll NV R VU VLR U L)

tion.

Thermal resistor (ballast tube) for heavy-duty 1

operation.

* Dynamotor-Power Supply DY-88/GRC-9 only.
v Dynamotor-Power Supply DY-105/GRC-9X only.

22. Additional Equipment Required

~ The following equipment is not supplied as
part of Radic Set AN/GRC-9(*) but is re-
quired for use with the radio set.

a. Battery BA~48. Used in field operation.

b. Vehicular Storage Battery. A 6-, 12-, or
24-volt battery required for Vibrator Power Sup-
ply or Dynamotor-Power Supply DY-88/GRC-9.
A 24-volt battery only, is required for Dynamotor-
Power Supply DY-105/GRC-9X.

¢. Microphone T—17 or Microphone T-}5 (figs.
14 and 50). Used for modulation of the trans-
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mitter. These microphones are part of the in-
stallation kit required for field operation.

d. Doublet Antenna. Used in ground instal-
lations. Refer to paragraph 31 for the description
of this antenna.

¢. Headset HS-30—-(*) or H-16/U. Used for
headset reception. Figure 47 shows Headset HS—
30— (*) in use. The headset is part of the instal-
lation kit required for field operation,

f. Crystal Kit CK-4/GRC-9. This kit con-
tains 4,470 Crystal Units CR-8/U, covering a
frequency range from 1,000 ke to 6,000 ke, which
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are used in the transmitter of the radio set.
Five Cases CS-140 are used for storing and
transporting the crystals. Ten crystals are sup-
plied for each frequency between the 1,000-ke to
6,000-ke range as follows:

(1) From 1,000 ke to 1,800 ke, the erystals
are supplied in 5-ke stepa.

(2) From 1,810 ke to 6,000 ke, the crystals
are supplied in 10-ke stepa.
Note. In earlier models, Crystal Units
CR-2B/U were used.

g. Power Units PE-162A, PE-1628B, and PE-
162—C. These power units can be used in place of
Generator GN-58-(*) in ground installations.
They are lightweight gasoline-engine-driven gen-
erators of a manual-starting type, having an
electrical output of 150 watts at de voltages of
6.2 and 500 volts. For further information refer
to TM 11-971.

h. Installation Kits for Vehicular Operation.
A list of the installation kits that ean be used
with the radio set and their stock numbers are
given in the chart below.

Brook Mo,

Type of vehicle

| Installation unit

Carrier, Cargo, Amphibious, MTa |2312—9-?129_1;5
({T46E1L).
Carrier, Perzonnel, Half Traeck,|282501-9-VEE/ /50
M3Al.
Carrier,
M3AlL.

General Purpose 282501-9/50

Landing Vehicle Tracked, LVT—4 | 2825601-0-VREI-FD
(Army Only).

Truck, ¥ Ton, 4 x 4, Utility, M38, | 282601-0-V76/50
M38A1.

Truck, 3§ Ton, 4 x 4, Utility, M38, | 2512-9-V76-1/50
MaBAl.

Truck, ¥ Ton, 4 x 4, Cargo, M37 | 282601-9-V 74,50
or Truck, % Ton, 4 x 4 Com-
mand, M42,

Truck, % Ton, 4 x 4, Cargo, M37| 2812-0-V74-2/50
or Truck, % Ton, 4 x 4 Com-
mand, M42.

Truck, % Ton, 4 x 4, Cargo, M37 | 2812-9-V74-3,/50
or Truck, % Ton, 4 x 4 Com-
mand, M42,

Truck, 23 Ton, 6 x 6, Cargo, M34, | 232501-8-V56/50
M35, M135, M211.

Vehicle, Recovery, Medium, M74|28is-9-V137-1/5

Personnel, Half Track, | 252501-9-V68-1/5

1. General Installation Kit. Stock number
252601-9/50 is used to order this kit.

j. Power Supply PP-327(*) /GRC-9Y. A 115-
or 230-volt ac power source is required.

Eymwmrw,% T

L

F

E PUSH - TO- TALK

B EWITGH

b

£

L

g

2]

i

£

| &)

I

E GORD CO-TEA

: TEAMINATES IN
PFLUG PL-88

&

L

|

Ml’?-rviu. e RN . ¥ R o b el

Figure 14, Microphone T-17.

23. Differences in Models

a. Radio Set AN/GRC-9(*). The radio sets
differ in nomenclature by the power supplies
furnished. Refer to the table given in paragraph
4 for the differences in models.

b. Receiver-Transmitter RE-77(*)/GRC-9.
Most of the models of the receiver-transmitter
are identical in physical appearance. In models
bearing serial numbers 10101 and over, the po-
sitions of keying relay K101 and capacitors
C128BA, C128B, and C128C are interchanged. In
early models, the screen circuits of tubes V1 and
V3 are connected together and are not under the
control of R.F, GAIN control (7 when operation
switch (@) is set in NET position. In later models,
the screen grid of tube V1 is controlled by the
R.F. GAIN control for all positions of control (@),
There also have been some small changes in com-
ponent values, In addition, models starting with
serial number 12100 include temperature-com-
pensating oscillator-coil capacitors (par. 101f).
Receiver-Transmitter marked “Receiver-Trans-
mitter RT-77A/GRC-9" indicate those equip-
ments that use a new type bias cell holder, which
permits the use of a plug-in style battery. More
detailed information on the bias cell holder is
given in paragraph 32a(8). A lock is also pro-
vided on control @ in later models to prevent
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detuning of the transmitter. For modification of
early models, refer to the note in paragraph 25b.

¢. Generator GN-58-(*). Several changes
have been made in the various models and these
are described in paragraph 127. Generator power
supplies bearing serial numbers 10101 and over
are illustrated in figures 126 through 129,

d. Vibrator Power Supply PE-2387. 'The

AGQO 10018A

changes in this power supply are described in
paragraph 125,

e. Loudspeaker LS-7-A. Radio sets on Order
No. 15170-Phila-52 bearing serial numbers 1
through 2501, are supplied with Loudspeaker LS~
T-A (fig. 158). On Order No. 10560-Phila—55,
Permanent Magnet Loudspeaker LS-208/U, is
issued in place of Loudspeaker LS—7—A.
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INSTALLATION

CHAPTER 2

Section |. SERVICE UPON RECEIPT OF RADIO SET AN/GRC-9(*)

24. Unpacking

a. Packaging Data. When packaged for ship-
ment, the components of Radio Set AN/GRC-
9(*) are placed in moistureproof containers and
packed in three wooden crates. A packing slip

contained in a moistureproof inclosure is stapled
to crate No. 1 and lists the contents for each

of the three crates. The method of packing a
typical component is shown in figure 17. The size,
volume, weight, and contents of each crate are
given in the following chart.

Crate
No.

Width
(in.)

Depth
(in.)

Height
(in.)

Volume
(cu ft)

Unit
weight
(Ib)

Contents

lof3

20f 3

3of3

or
3o0f38

or
30f3

or
3o0f3

25

473%

1512

153,

265

163

21

151,

15%

19%

16%

12%

12

12

14%

3.7

7.6

1.6

1.6

4.6

79

142

69

72

138

Receiver-Transmitter
RT-77(*)/GRC-8.

Panel Cover CW-109/GRC-9.

Manuals

Cord CD-1119

Bag CW-140/GRC-9

Bag BG-172 and contents

Roll BG-174 and contents

Bag BG-174 and contents

Generator GN-58-(*)

Mast Base MP-65

Mounting M8-350/GRC-9

Hardware kit

Dynamotor-Power Supply
DY-88/GRC-9.

Electrical Special Purpose
Assembly CX-2031/U or
CX-2081A/U.

Cord CD-1086

Hardware kit

Dynamotor-Power Supply
DY-105/GRC-9X.

Electrical Special Purpose
Assembly CX-2031/U or
CX-2031A/U.

Cord CD-1086

Hardware kit

Cable

Cable

Vibrator Power Supply PE-237

Cord CD-1086
Hardware kit

Power Supply PP-237(*)/GRC-9Y

(refer to TM 11-5070).
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b. Removing Contents. Equipment may be
shipped in packing cases (fig. 16) or in its own
carrying bags. When new, used, or reconditioned
equipment is received, select a location where it
may be unpacked without exposure to the ele-
ments. No special unpacking and uncrating pro-
cedures are necessary for equipment shipped in
the carrying bags. General instructions for un-
packing the wooden crates are given below.

Note. Be careful in uncrating, unpacking, and
handling the equipment; it can be damaged. Avoid
thrusting tools into the containers because damage to
the equipment may result. If it becomes damaged or is
left exposed to the elements, the equipment might be

rendered useless and a complete overhaul might be re-
quired.

(1) Cut the steel straps at a point just below
the box covers and fold them back (fig.
15).

Remove the nails with a nail puller (E,
fig. 16). Remove the top of the packing
case. Do not attempt to pry off the
sides and top; the equipment may be
damaged.

(2)

(3) Remove the waterproof barrier wrapped
around the corrugated cardboard car-

tons (B, fig. 16).

Open the cardboard box covers and care-
fully remove the packaged equipment.
Cut through the upper three edges of
the carton. The uncut edge will act as
a hinge. If heavy wrapping paper is
used around the equipment instead of
the cardboard containers, remove it
carefully and take out the components.

(4)

(5) If the vibrator power supply is con-
tained in the packing case, take off the

four bolts that hold the mounting base

of the vibrator power supply to the

packing case skids (fig. 15), and lift
it from the case.

(6) Remove the moisture-vaporproof bar-
rier as shown in C, figure 16.

(7) Open the inner carton and remove the
equipment (D, fig. 16) from its packag-
ing and place it on the operating table
or the workbench.

Note. Save the original packing cases,
packaging materials, and container. They
can be used again when the equipment is re-
packed for storage or shipment.
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25. Checking
a. New Equipment.

(1)

(2)

(3)

(4)

(5)

(6)

Check the contents against the master
packing slips. Paragraph 7 lists the
contents of the carrying bags. Use it
for checking to be sure that all com-
ponents are present.

Inspect the equipment for possible dam-
age (incurred during shipment) such as
bent knobs and cracked or broken dial
windows. Refer to paragraph 32 for
renewal and replacement of Panel Cover
CW-109/GRC-9.

Rotate the controls and turn the
switches for smoothness of operation.
Binding or jamming indicates abnormal
mechanical operation. Do not force the
controls because this may cause perma-
nent damage.

Tuning controls @), ©, and ® have locks
on them. Be sure they ar~ unlocked
before attempting rotation of the knobs.
Some knobs have a white line on only
one side of their centers while other
knobs have a white line on both sides
of their center. Knobs that have two
white lines indicate that the control can
be rotated in either direction continu-
ously without stopping. Knobs with one
white line cannot be turned continuously
in one direction, but when reaching the
stop position, they must be rotated back
in the opposite direction. A knob with
one white line must never be forced
beyond the stop position or it will break.

ANT. SELECTOR switch knob @& and
XTAL-MO-BAND switch knob & each
have a single indexing mark and will
fit their respective shafts in one of two
possible positions 180° apart. If it is
necessary to remove these knobs, be
sure to note the position of the knobs
with respect to their panel markings.
Improper operation of the equipment
will result if either or both knobs are
replaced incorrectly.

Look for bent pins on the cords and
receptacles. Refer to paragraph 26 for
special instructions pertaining to Cord
CD-1086.
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T™ 263-159

Figure 15. Method of packing typical component for shipping.
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MOISTURE- VAPORPROOF
BARRIER

CORRUGATED CARDBOARD

WATERPROOF
BARRIER

Figure 16. Typical packaging of Radio Set AN/GRC-9(*) components.
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BAG CW-140/GRC-9

PANEL COVER
CW-109/GRC-9

DESICCANT
BAGS

CORRUGATED
CARDBOARD

CARDBOARD
8OX

MOISTURE -
VAPORPROOF

STEP NO. 3

STEP NO. |

STEP NoO. 2

RECEIVER-TRANSMITTER
RT-77(%)/GRC-9

CASE LINER
PAPER

TM263-204

Figure 17. Method of packaging receiver-transmitter gection.

(7) Remove the fuses on the dynamotor
power supplies and check to see that
they are of the proper rating. Be sure
that the fuses are seated firmly after
replacing them.

Caution: To avoid serious damage to
the equipment, do not use any fuse
rated above the value specified.

(8) Check the running spares for damages.

b. Old Equipment. Perform the instructions as
given in a above, as well as the following:

(1) Check the equipment for tags, MWO
markings, or other indications pertain-
ing to changes in the wiring or opera-
tion of the equipment. If any changes
in wiring have been made, note the
change in the appropriate section of this

24

(2)

(3)

manual. Be sure to change the main
schematic diagram so that it agrees with
the equipment received.

When checking the operating controls
for ease of rotation, if lubrication is
required, refer to the lubrication in-
structions in paragraphs 72 through 74.

Inspect all the cables for possible in-
ternal or external damage and repair
those that might appear to give trouble
later. ,

Note. To prevent detuning of Receiver-
Transmitter RT-77/GRC—9 caused by shock
and vibration, refer to MWO SIG 11-263-3,
Modification of Radio Set AN/GRC-9 to
Prevent Detuning of Receiver-Transmitter
RT-77/GRC-9 Antenna Tuning Coils Due to
Shock and Vibration.
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26. Inspection and Repair of Cord CD~1086

a. General. A number of Cords CD-1086, part
of Radio Set AN/GRC-9(*) procured on Order
No. 3143-Phila-51, have been found to be defec-
tive. Because there are no markings on the cords
to indicate the name of the manufacturer or the
order number, all Cords CD-1086 should be
checked after unpacking. Failure to check all
new cords may result in damage to tubes or other
components in the power supply. The defects are:

(1) Ground of cable shield connected to pin
57 instead of pin 53 in Plug PL-279
(A, fig. 54).

(2) Cable shield not dressed properly at
ends, resulting in the sharp edges of the
shield cutting into the cable conductors.

(3) Cable connector inserts cracked or split.

b. Procedure of Repair.

(1) Remove the screws that hold the bottom
cover to Plug PL-279 and remove the
cover,

(2) Remove the flathead screw located on
the side of connector shell that holds the
connector insert in the shell, and push
the insert out of the connector shell.

Note. If the connector insert is cracked or
split, replace the complete connector.

(3) Remove the tape or other covering at
the end of the cable,

(4) Check the positions of the leads on the
cable insert in accordance with the in-
ternal wiring diagram for Cord CD-
1086 (A, fig. 54).

{5) Unsolder the leads and change them to
their proper positions; resolder the
changed connections.

(6) Check the end of the cable shield to
make certain that the shield is not cut-
ting into the leads.

(7) If necessary, turn back the cable shield
and insulate the leads with electrical
insulating tape.

(8) Dress the shield back over the tape; this
will serve as a base to prevent further
damage to the leads.

(9) Reassemble the cable connector.

Note. On some cords, tape is used as a

shim under the cable clamp. Replace this
tape if necessary.

(10) Check the remaining cable connector
(Plug PL-294) in a similar manner.

Section Il. SELECTION OF SITE AND ANTENNA

27. Siting
(fig. 18)

a. One of the most important factors to assure
satisfactory transmission and reception of radio
signals is the location of the antenna. The trans-
mitter and receiver will have a greater range if
the antenna is located in a position which is high
and clear of hills, buildings, cliffs, densely wooded
areas, and other obstructions. Dips, depressions,
valleys, and low places are poor for radio trans-
mission and reception. Weak signals may be
expected if the radio set is operated close to steel
bridges, underpasses, or near power lines or
power circuits.

b. The most desirable locations for transmis-
sion and reception are hilltops, elevations, and
slight rises of ground. Flat terrain also is good.
As a general rule, transmission is better over
water than over land. When selecting a flat site,
remember that tall objects must be available for
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fastening the antenna if the long wire or doublet
antenna is used.

Note. In ground installations, the whip antenna will
require a circle of flat ground approximately 30 feet in
diameter, and the supports for the long wire antenna
should be spaced approximately 265 feet apart.

¢. Maximum range can be expected when op-
erating on top of a hill or knoll. Do not operate
the radio set in a valley because the set will have
a shorter range.

28. Selection of Antenna

Most satisfactory performance will be obtained
with the selection of the proper antenna, con-
sidering the advantages and the disadvantages
of each of the two antennas issued with the radio
set. The advantages and disadvantages of the
doublet antenna (not issued) are also given.

a. Long-Wire Antenna. When a semiperma-
nent installation is made, use the long-wire an- .
tenna. It will transmit farther and receive weak
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VALLEYS OR DEPRESSIONS 'I.____,F—————“' HILLTOP OR FLAT TERRAIN

Figure 18. Siting.
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signals (over comparatively long distance) more
satisfactorily than the whip antenna.

(1) The principal advantage of the long-
wire antenna (when properly installed)
is its transmission and reception effi-
ciency.

(2) The principal disadvantages of the long-
wire antenna are:

(a) It requires tall objects for support.

(b) The antenna length must be changed
if the frequency is to be shifted ap-
preciably (more than 200 kc).

(¢) The direction of maximum transmis-
sion with respect to the orientation
of the antenna will depend on the
length of the antenna.

b. Whip Antenna. When the equipment must
be moved rapidly and frequently from one loca-
tion to another or is used as a vehicular instal-
lation, use the whip antenna.

(1) The advantages of the whip antenna
are:

(a) It can be set up or taken down quickly.

(b) It will permit satisfactory transmis-
sion and reception over short dis-
cances (up to approx. 25 miles).

(c) The space required is small,

(@) The presence of tall objects for sup-
port is not required.

Section lll. INSTALLATION OF

29. Long-Wire Antenna
(fig. 19)

For installation of Antennas AT-101/GRC-9
and AT-102/GRC-9, proceed as follows:

a. Select an open area where two upright sup-
ports, such as two trees, can be found. A mini-
mum length of 250 feet is required to allow for
the full length of the antenna at the low fre-
quencies,

b. Making use of trees, buildings, or fence
posts, erect the antenna as high as possible. In
no case should the antenna be lower than 6 feet.

c. Connect Antenna AT-101/GRC-9 to its sup-
port by means of Halyard M-379 as shown in
figure 20.

Note. Some antennas were wired incorrectly and re-
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(e) It permits transmission equally well
in all directions.

(f) The antenna can be quickly tuned
from one end of the frequency band
to the other.

(2) The principal disadvantage of the whip
antenna is that it is not highly efficient
for distances over 25 miles.

¢. Doublet Antenna. Sometimes the radio set

must be used as a semipermanent installation to

hold communication with other sets located in a
fixed direction from the first set. In this case,
a doublet antenna is preferred because of its
greater directivity when operated as a half-wave
antenna.

(1) The principal advantage of the doublet
antenna is that communieations will be
more reliable because of the high direc-
tivity of the antenna.

(2) The principal disadvantages of the dou-
blet antenna are:

(a) It requires tall objects for support.

(b) The antenna length must be changed
if the frequency is to be shifted ap-
preciably (refer to the chart given in
par. 31b).

(¢) The direction of maximum transmis-
sion and reception depends upon the
orientation of the antenna (fig. 27)
in respect to the station being worked.

ANTENNAS FOR GROUND USE

quire the addition of jumper wires. Refer to MWO SIG
11-263-2, Modification of Radio Set AN/GRC-9 to Cor-
rect Error in Production of Antenna AT-101/GRC-9.

d. Connect the clip on Antenna AT-102/GRC-
9 to the small ring on the free end of Antenna
AT-101/GRC-9 and fasten the other end of An-
tenna AT-102/GRC-9 to its support by Halyard
M-378.

e. The lead-in should not touch the ground or
any other objects such as trees, buildings, or
metal fences. Connect the lead-in from the an-
tenna chart end of the antenna to the ANT.
binding post on the transmitter front panel.

Note. As the antenna length, for the best transmission
and reception, is directly dependent on the frequency
of the signal, it is necessary to adjust the antenna
length to the frenquency at which the transmitter is to
be operated. Jumpers are placed on the antenna (fig.
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20). The antenna chart, showing the length of the an- lLa

tenna required for the various frequencies, indicates B R TP i B e
which jumpers must be opened and closed for the fre- —e
quencies. A typical jumper is shown in figure 21, P
f. In case the antenna chart should be lost or 2,400 sz,;i;u 210.0
become illegible, refer to the chart given in 2,550 2,700 193.0
figure 22. The number of antenna lengths to be 2,700 2,900 177.6
closed in succession should always start at the 2,900 8,100 163.0
lead-in end. 3,100 3,200 151.5
g. If the antenna should be lost or destroyed, g’gx f:;:g i‘:‘:uﬂ
another one can be made from field wire WD-1. 4:3.30 4,900 107.5
The following chart gives the correct lengths in- 4,900 5,300 93.0
cluding the lead-in. 5,300 6,000 B6.5
— —_— 6,000 7,500 78.56
Tranemitting frequency Antenna length, ineluding 7,600 8,400 63.0
(ke lend-in (£t} 8,400 9,000 515
From— To— 9,000 8,900 53.0
2,000 2,200 245.6 9,900 12,000 45.0
2,200 2,400 228.0

-
HALYARD M-3TH
e ANTERSA AT~ b0HBAC —

ANTEMMA &T=102 /GRC-§

RANSMITTER )
RT=7T [l JBRE=8

TM2EI-NLIT

Figure 19, Installation of antennas AT-101/GRC-9 and AT-102/GRC-4.
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HALYARD M-379

/_MLYARD B

TO ANTENNA BINDING POST

u 7
JUMPER
JUMPER
CLOSED OPEN
TM263-160

Figure 20. Antenna supports and connections.

/.

NSULATOR

Wit

FLEXIBLE,
BRAIDED
STRAP

RECEPTACLE

-
- p p X
"////4/1/_'7//////

e

/ __ ANTENNA

CABLE

JUMPER NO.

TM 263-42

Figure 21. Typical antenna jumper.

30. Whip Antenna
(fig. 23)

a. Place the radio set in an area away from
large obstructions such as trees, buildings, and
power lines.

b. Set up the counterpoise by placing link
Counterpoise CP-13 on top of Counterpoise CP~
12; clamp them together with the wingnut at-
tached (fig. 24).

¢. Spread out the eight wires of Counterpoises
CP-12 and CP-13 as far as they will reach
radially, like the spokes of a wheel. To hold the
counterpoises in place, drive Stake GP-27-A
through one of the holes in the connecting links.
Connect the heavy lead on the bar of Counterpoise
CP-12 to the GND. post on the receiver panel.
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d. Extend the hinged supports (fig. 26) on the
side of the radio set case through the opening in
the side of Bag CW-140/GRC-9. Insert Insula-
tor IN-127 in these supports.

e. Connect a 12-inch length of Wire W-128
between the ANT. binding post on the transmit-
ter and the connector on Insulator IN-127. Run
the wire through the upper hinge slot in the bag.

f. Close the clamp ring of Guy GY—42 (fig. 25)
and hook the end of Guy GY-12 (fig. 23) through
the holes in the collar clamps to keep the clamps
closed. Insert Mast Section MS-116—A into In-
sulator IN-127.

g. Slip Stakes GP-27-A or GP-27-B through
the S-hooks attached to the ends of the guy cords
and drive the stakes into the ground at equally
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(7 )\
ANTENNA AT - I101/GRC-9 @
FREQ. | 2 3 4 5 6 7 8

12000--9900 Jo [0 ]o|o|o]o]o]o
9900—-9000 [xlofolelolololoe «
9000-6400 | x| x |o|o|lolo|o o} § &
8400-7%500 | x [ x |x|o]o|o]o]o 3z
7500=-6000 | x | x [ x| x|o]o]o]o a3
6000-58300 | x| x | x| xix|o]o]o § ;
8300~4900 [ x [ x{x{x|x]x}lolo o9
4900~ 4300 X X X X i X x| x| o x ©
. W,
(7 \
© ANTENNA AT —102/GRC—9 ©
DO D
FREQ. 8 9 10 11 12 13 14 15 16
4300-3900 {x{olo|olololololo
3900-3200" | X |[x [0 jOofo [0 |0 0O ]O z
3200~-3100 |[x|x|x[o[olofo[o]o] § &
3100 -2900 | X |X|x|x|[o|o]Jo}o]o 3%
2800—-2700 [ x|x{xf{xIxlolofolo e 3
2700-2550 | x|x|x [x|x{xlofo{o § §
25%0—-2400 x| x|[x|x|x|[x]x|o]o © o
2400-2200 | x[x|x [x [x[x|x]|x [% x o
2200-2000 | X |X | X X [ X |x|x|x]x
L )
T™ 263-41

Figure 22. Long wire antenna chart.

spaced points around the set to hold the mast
erect.

h. If it is necessary to operate the radio set in a
horizontal position, Insulator IN-127 is mounted
by means of Bracket FT-515 (fig. 26).

31. Doublet Antenna

a. The lead-in or feeder to the doublet antenna
should be a 50- to 72-ohm transmission line, whose
ends are attached to the ANT. and DOUBLET
binding posts on the transmitter panel. A doublet
antenna must not be used unless the exact loca-
tions of the other radio stations are known or
there is enough room to swing the antenna around
to determine its direction. The correct orientation
is shown in figure 27. One of the two lobes is
omitted for clarity. A doublet antenna transmits
equally well in two directions, 180° apart, and
has nulls, or near zero output positions, 90° from
the maximums. The maximum lobes are about
50° wide for useful radiation, but the nulls are
very sharp. This fact can be used to determine
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the direction of the wanted station. Listen to the
wanted station while an assistant moves the an-
tenna around until the station disappears; then
permanently place the antenna in a position 90°
from that position.

b. The following chart gives the antenna
lengths necessary for maximum transmission
efficiency over the frenquency range of Radio Set
AN/GRC-9(*).

Antenna “L* in
feet 14 wave
Frequency range (each side of Feeders
(ke) feeders) length
From— To—
2,000 2,200 116 ft 7in. 95 ft 6 in.
2,200 2,400 106 ft 6 in. 87 ft
2,400 2,575 98 ft 80 ft 6 in.
2,575 2,725 91 ft 10 in. 75 ft 6 in.
2,725 2,875 86 ft 10 in. 71 ft 6 in.
2,875 3,025 82 ft 3in. 68 ft
3,025 3,150 78 ft Tin. 65 ft
3,150 3,250 75 ft 10 in. 62 ft 6 in.
3,250 3,350 73 ft 6in. 60 ft 6 in.
3,350 3,440 71 £t Tin, 59 ft
3,440 3,520 69 ft 10 in. 57 £t 6 in.
3,520 3,600 68 ft 56 ft 6 in.
3,600 3,725 66 ft 54 ft 6 in.
3,725 3,850 63 ft 9 in. 53 ft
3,850 3,975 61ft 8in. 51 ft
3,975 4,100 59 ft 8in. 49 ft 6 in.
4,100 4,225 57 ft 10 in. 48 ft
4,225 4,350 56 ft 3in. 47 £t
4,350 4,475 54 ft 9in. 45 ft 6 in.
4,475 4,600 53 ft 3in. 44 ft 6 in.
4,600 4,725 51 ft 9in. 43 ft
4,725 4,850 50 ft 6in. 42 ft
4,850 5,000 49 ft 41 ft
5,000 5,150 47ft 6in. 39 ft 6 in.
5,150 5,300 46 ft 38 ft 6 in,
5,300 5,450 44 ft 8in. 37 ft 6 in.
5,450 5,600 43 ft 3in. 36 ft 6 in.
5,600 5,750 42 ft 35 ft 6 in.
5,750 5,900 40 ft 11 in. 34 ft 6 in.
5,900 6,100 39 ft 8in. 33 ft 6 in.
6,100 6,300 38 ft 3in. 32 ft 6 in.
6,300 6,500 37 ft 31 ft 6 in.
6,500 6,900 35 ft 10 in. 30 ft 6 in.
6,900 7,500 32 ft 10 in. 28 ft
7,500 8,100 30 ft 2in. 25 ft 6 in.
8,100 8,700 28 ft 24 ft
8,700 9,300 26 ft 22 ft 6 in.
9,300 9,900 24 ft 4in. 21 1t
9,900 10,500 23 ft 19 ft 6 in.
10,500 11,100 21 ft 10 in. 18 ft 6 in.
11,100 12,000 20 ft 3in. 17 ft 6 in.
AGO 10018A
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MAST SEGTION MS-1i8 OR
MS-118-A

MAST SECTION MS-117
OR MS-1i7-A

GUY GY-12 GUY GY-42

MAST SECTION MS-1I6 OR MS-116-A

INSULATOR BAG CW-140/GRC -9  GENERATOR GN-38-t¥)
IN-127 7~ 3
S, y ' 2
__“,2 Ly e Y [P~ 40\ ::.._:;:\ £ H . —
= RN N §) : EE
s - |- bat] = - w
WIRE W-128 — = -.;4&;: piyr oy X
COUNTERPOISE A 9 @ e i
CP-12 By > T ON\EE=
RECEIVER-TRANSMITTER
RT-77 (¥1GRC-9 2 o~ -
R 1 ) T
& . R
= -

COUNTERPOISE
CP-13

KEY J-45

CORD CD-1086 (7FT)
STAKE GP -27-A OR GP-27-8B

'

HEADSET HS—30-(¢)
‘/‘\.—. o"\‘\ =

TM263-1I1S
Figure 23. Typical ground installation, whip antenna

COUNTERPQISE CP-13

T™ 263-106

Figure 24. Counterpoises CP-12 and CP-13.
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- MAST SECGTION
MS=11T OR M5-I1IT-A

INSULATOR

GLAMP RING

TM 2E3-43

Figure 25. Clamp ring, in wse,

BRAGKET
FXD RING &
ADJ RING WING NUT FT=-818

HINGED SUPPORTS

FOR INSULATOR IN=127 TM 263-49

Figure 26. Bracket FT-515, it uge,
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a. Receiver Tubes and Crystal. The receiver
tubes and crystal are already installed when
shipped. To inspect or replace them, proceed as
follows:

(1) Remove Panel Cover CW-109/GRC-9

50~-TO 72-OHM
TRANSMISSION LINE

HORIZONTAL RADIATION
PATTERN

HALF-WAVE DOUBLET
ANTENNA

RECEIVER-TRANSMITTER
RT-77(%)/G6RC-9

T™ 263-44
Figure 27. Orientation of half-wave doublet antenna for maximum range.
Section IV. GROUND INSTALLATION
32. Installation of Radio Set the receiver, and causing the tube

prongs to snap.

Warning: Be sure to release the
latches in the manner shown in figure
28. Injury may result if the thumb
is placed too close to the latch and it

it . ) will be struck by the latch when re-
from the receiver-transmitter in the fol-

! leased.

lowing manner : (2) Reset the latches (fig. 29) on the small
(a) Pull up gently but firmly on the metal projections on the transmitter front
latches arranged along the sides (fig. panel. This prevents the possiblity of
28). the transmitter from falling out if the
(b) Lift the cover straight up without receiver-transmitter case is moved while

tilting it. This is necessary to avoid standing in a vertical position.
any damage that may occur if the (3) Lift the receiver section partially out of
tube shields (fig. 30) are forced side- the case, remove the plug of the re-
ways, pushing any tube which is in ceiver-transmitter interconnecting cable

AGO 10018A 33
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(4)

(5)

(6)

)

(fig. 30), and then place the receiver
on the operating or testing bench. The
tubes and crystal are located beneath
a single metal tube shield cover plate,
which is removed without the aid of
tools.

If a tube has to be removed (fig. 31),
use the tube puller provided with the
radio set. Refer to paragraph 65b(1)
for the removal procedure.

Insert or replace tubes and crystal as
necessary in accordance with the tube
layout chart on the side of the receiver.

There are seven tubes; each one will fit
into its socket in only one position. Do
not jam the tube in the socket. Rotate
the tube gently, until the tube prongs
are lined up with their corresponding
socket holes; then press the tube
straight down into its socket.

Note. Do not mistake the transmitter tubes
for the receiver tubes. Transmitter tubes
(3A4) look like the tubes used in the receiver.
Only one crystal is in the receiver. To
remove it, insert a screwdriver between
bias cell BT1 and capacitor Cb65 (fig.
31) and gently pry the crystal upward,
and, at the same time, pull it with the
fingers.

(8) Bias cell BT1 used in earlier equipment

9

“is wired into the circuit by two solder

connections. Later models use a bias
cell holder and plug-in style Battery
BA-1293/U. The holder contains a
socket with a 2-pin female receptacle,
which mates with 2 male plug-in pins
on the battery. A ring clamp, tightened
by a screw on one end, encircles the
battery unit when it is plugged in. The
socket is wired into the circuit beneath
the chassis in the same manner in which
the old battery was connected. For in-
formation on modification procedures,
refer to MWO SIG 11-263-1, Modifica-
tion of Radio Set AN/GRC-9 to Pro-
vide an Inproved Mercury Biased Cell.

The dial light lamp may be removed
(par. 65b(5)) by using the dial lamp
puller (fig. 32).

(10) If the transmitter section is to be

checked also, leave the receiver section
on the bench. If the transmitter does
not need checking, replace the receiver
section as instructed in b(6) below.

b. Transmitter Tubes and Crystals. The trans-
mitter tubes, except 2E22, are already installed
when shipped. Tube 2E22 may be installed prior
to shipment or packaged separately. To inspect
or replace the tubes and crystals, proceed as

follows:

(1)

(2)
(3)

(4)

(5)

Release the latches that hold the trans-
mitter section to the case and pull the
transmitter partially out. The same
warning must be observed as described
in a(1) above when unhooking the
latches from this position. Pull out
the cable plug from the RECEIVER
POWER SOCKET,

Note. Some sets contain a bracket on the
inside of the receiver-transmitter case to se-
cure the cable properly.

Install tube 2E22 in its socket (fig. 30)
as described in @ (6) above.

The voltage regulator tube VR105, V104
(fig. 30) can be removed after remov-
ing the safety clamp around the base of
the tube. Refer to paragraph 65b(3)
for further instructions pertaining to
this clamp.

Tubes V101, V102, and V105 (fig. 120)
and ¢rystals 1A, 1B, 2A, 2B, 34, and
3B are located under a small tube shield
cover plate (fig. 30). The cover plate
can be removed by releasing the spring
catches at both ends of the plate and
lifting straight upward. The tubes and
crystals are then easily accessable. The
tubes can be removed as shown in figure
31.

If the transmitter is shipped without
crystals, remove the tube cover plate as
described in (4) above. Plug the crys-
tals in their proper sockets as shown on
the cover plate. The choice of a crystal
depends on the operating frequency, re-
fer to paragraph 22f for the crystal fre-
quencies available. Because a frequency
doubler circuit is used in the transmit-
ter, the transmission frequency will be
twice the natural frequency of the crys-
tal. Therefore, if it is desired to trans-
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mit on a frequency of 3,000 ke in BAND
3, a crystal with natural frequency of
1,500 ke should be installed in the ap-
propriate socket. Two crystal oscillator
frequencies are available for each of the
three bands. Either of the crystals in
any one band may be inserted in either
of the two sockets available for that
band. Therefore, the 1,500-ke crystal
should be inserted in either socket 3A
or 3B. The transmitter frequency, 2
times the crystal frequency (2X), with
the corresponding dial setting (found
on the dial calibration chart) for each
of the six erystals, should be written on
the CRYSTALS chart on the transmit-
ter panel. Because the crystal frequency
is one-half of the transmitted frequency,
crystals that have a frequency within
the allotted range are to be inserted into
their respective sockets as follows:

Xmtr freq | Xtal | Xtal freq
Band (ke sochet ike)
1 6,600-12,000 1A, 1B 3, 300-6,000
2 3,600-6,600 2A,2B 1,800=3,300
3 1,000-1,800

2,000-3,600 | 3A,1IB

(6) Replace the receiver and transmitter in

in the metal case as follows:

{a) Place the empty case in a horizontal

position with the open face upward
and insert either plug of the receiver-
transmitter cable through the open-
ing in the left-hand corner of the sep-
arating partition.

(b) Insert the plug of the receiver-trans-

mitter interconnecting cable into the
corresponding receptacle on the back
of the receiver chassis. Gently lower
the receiver into the lower end of the
cabinet and fasten the latches along
the side of the receiver panel

{¢) Next, place the cable in the small

bracket riveted to the back of the
case, It is important that this be done
to protect the cable from any damage
that might oceur if it moves about
freely inside the case. Earlier models
do not have this bracket; observe the
caution in (e) below.

{d) Connect the remaining plug of the

cable to the RECEIVER POWER
SOCKET on the back of the trans-

T™ ZE3=38

Figure 28. Ré;nm,rinpr front cover of receiver-transmitter.
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mitter chassis and lower the trans- no TOP marking on Panel Cover CW-

mitter gently into the case. 109/GRC-9 and it will be damaged if
(e) Fasten the latches on the side of the the clamps and latches are not alined.
case to the transmitter panel. Do not use the straploops as latches for
Caution: Be sure to dress the cable the clamps. To prevent this damage,
away from the grounding posts in the place the end of the cover labeled
cabinet during replacement of re- PANEL COVER CW-109/GRC-9 (fig.
ceivers and transmitters in order to 28) toward the transmitter before se-
avoid the possibility of pinching or curing the clamps. On later models, the

short-circuiting of the conductors label has the marking TOP added.

within.
(7) Replace the panel cover if operation is 33. Installation of Power Supplies

not desired. For storage, strap the re- a. Installation of Generator GN-58 (*) (fig.
ceiver-transmitter in Mounting MT-  32). The generator power supply is used to sup-
350/GRC-9 as shown in figure 38, ply power to the receiver-transmitter during

Caution: On earlier models there is  ground operation. The generator power supply

~ MOUNTING
~ INSTRUGTIONS

PANEL GOVER OPERATING
CW-109/GRC-9 INSTRUGTIONS

PROJECTION
FOR LATGH

TM263 -39

Figure 29. Resetting the latches on receiver-transmitter.
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SWITCH S4

is carried

TUBE SHIELD

COVER ASSEMBLIES

J3({UNDER PLUG)

.-..2 TUBE TUBE
Z2EZ22 OC3/YRI0S

RCVR — XMTR
INTERCONNECTING
CABLE

TM 263 -35

Figure 20. Rear view of radio set out of its case,

in Bag BG-175 and the supporiing legs

are carried in antenna equipment Roll BG-174.
To prepare the generator power supply for op-
eration, refer to fizure 33 and proceed as follows:

(1)

Insert two Legs LG-3 or LG-3-B up-
ward through the metal loops on the
zide of the generator power supply
which has the order number plate on it.
Be sure that the flat metal retaining
aprings fit into the hollows inside the

legs.

(2) Rest the generator power supply on the

(3)

AGD 10018A

two legs and slip the bottom of the at-
tachment of Leg LG-2-A into its re-
tainer on the opposite face of the gon-
erator power supply. Drop the metal
loop over the top of the attachment on
the leg.

Loosen the thumbscrew on the bottom
plate covering the power cable socket
and connect male Plug PL-294 (fig. 41)
of Cord CD-1086 (7 feel) to the gen-

erator power supply receptacle. Tighten
the retainer ring. For most of the later
models, loosen the two thumbscrews on
the bottom plate that covers the power
cable socket until the gasket mounted on
the bottom plate is free; then rotate the
slotted end of the bottom plate to clear
the power cable socket, and insert the
male plug of Cord CD-1086 into the
generator power supply receptacle.

(4) Loosen one screw on each of the cover

plates for the handles, and swing the
covers downward. On some of the later
models of the unit, the plates are forced
open by a spring to expose the crank
openings. On still later models, no plates
are provided over the crank openings.
Instead, there are rubber O-rings to pro-
vide a water seal. This new type of
crankshaft coupling housing is used for
replacement on all models; therefore, it
may be found on older models.

7
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TUBE PULLER 200-KC XTAL

e

NOTE:

LATER MODELS USE A PLUG-IN BT I C—=§865 Tm263-50
STYLE BATTERY FOR BT |

WHICH IS HELD IN PLACE BY &

RING GLAMP,

Figure 31, Removing tubes using tube puller.

DIAL LAMP
FULLER

Figure 32, Removing diel lamp weing pilot lamp puller,

AGD 10018A



(5) Insert Crank GC-T into the sockets on
the sides of the generator power supply.
The crank handles, when each is fully
inserted, should be as far apart as pos-
sible. If one handle is at its nearest
point to the ground, the other handle
should be at its highest point in the air,
b, Installation of Power Unit PE-162-A, PE-
162-B, or PE-162-C. No wiring changes are
necessary in the cords or plugs of the radio set to
operate from this power supply. The operation of
the radio set, with respect to control settings, is
the same as when using the other power supplies.
For installation of this power supply, refer to
T™ 11-971.
¢. Installation of Power Supply PP-327 (*)/
GRC-9Y. For installation of this power supply,
refer to TM 11-5070.
¥ d. Installation of Battery BA-48. This power
supply is put in Bag CW-140/GRC-9 and placed
on top of the receiver-transmitter case.
Note. If the vibrator or dynamotor power supplies
are to be used in a ground installation, they must be
bolted down as follows; bolt the power supply used to &

horizontal surface, leaving clearance to permit free
movement of the power supply on its mounts. The loca-

tion should be selected to permit the power cables ta
reach the power source and to permit Cord CD-1086 to
reach the receiver-transmitter.

GERERATOR GN-58

Y comp co-ioes (7 FEET)

PLUG PL=2T7O
TM203" 181,

Figure 33, Generator GN-58 set up for operation.

Section V. YEHICULAR INSTALLATION

34. Vehicular Installation of Radio Set
(fig. 34)

a. Refer to paragraph 22k for a list of some of
the various installation kits used with the differ-
ent types of vehicles that transport the radio set.

b. If possible, install Radio Set AN/GRC-9(*)
in vehicle that has a 12- or 24-volt electrical sys-
tem. Avoid installing it in vehicles having 6-volt
systems, The high-current drain at 6 volts makes
it difficult to keep the wehicular storage battery
charged.

¢. A vehicle that has an electrical system with
negative ground must be used. The radio set will
not operate properly in vehicles having positive
grounded electrical systems.

35. Vehicular Installation of Receiver-Transmit-
ter
a. Select a location in which the controls will be

accessible to the operator, and which is close to the
position chosen for the antenna (fig. 39).

AGD 1001BA

b. Use Mounting MT-350/GRC-9 (fig. 4) to
support and shock mount the receiver-transmitter.
Mounting MT-350/GRC-9 is fastened directly to
a vertical surface in the vehicle, with the hard-
ware provided. If a horizontal surface is selected,
install Mounting MT-350/GRC-9 on Frame FM-
85, part of vehicle installation kit (fig. 35). Fig-
ure 36 shows the mounting and frame installed
in a vehicle.

¢. Remove Panel Cover CW-=109/GRC-9 from
the receiver-transmitter (par. 32a(1)) and re-
place the latches on the case to the projections on
the receiver and transmitter sections (par. 32a
(2)). For normal operations, place the cover be-
tween the receiver-transmitter and Mounting
MT-350/GRC-9 (fig. 37).

d. Fasten the equipment by means of straps on
the mounting, passed through belt loops on the
receiver-transmitter. The narrow strap in the
center of each side of the mounting holds Panel
Cover CW-109/GRC-9 in place so that the re-
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ceiver-transmitter may be removed if desired,
leaving the panel cover in place.

e. For transportation or storage, strap the re-
ceiver-transmitter in Mounting MT-350,/GRC-9
with Panel Cover CW-109,/GRC-9 secured over
the face with the latches (fig. 38).

f. Connect a ground lead (as short as possi-
ble) from the GND. post on the receiver panel to
a nearby grounded metal portion of the vehicle
(fig. 36).

Cautjon: When removing the panel cover, be
sure to refasten the latches to the receiver-trans-
mitter chassis (fig. 37).

36. Vehicular Installation of Whip Antenna

a. The vehicular antenna consists of five mast
sections (three Mast Section MS-116 or MS-
116-A, one Mast Section MS-117 or MS-117-B,
and one Mast Section MS-118 or MS-118-A),
Mast Baze MP-65 or MP-65—-A and Mast Bracket
MP-50 or other appropriate brackets are required
to secure the antenna to the vehicle (fig, 39).

b. Select an antenna location close to the re-
ceiver-transmitter to permit a short antenna lead
of Wire W-128. If possible, use a lead length of
19 inches or less, Where this is not possible,
lengths up to 6 feet may be used; however, for
antenna leads between 19 inches and 6 feet, use
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Figure 85. Frame FM-85,

four mast sections instead of five when operating
on frequencies above 11 me. This is necessary to
permit proper operation of the transmitter at
these upper frequencies when using a long an-
tenna lead.

AGD 1DD1EA



o ala

@ wounTing
“ W MT-350/GRC-2

e FRAME FM-B5

B i o]

Figure 38. Mounting MT-350/GRC-9 and Frame FM-§5, installed in vehicle.
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Figure 87. Receiver-trangmitter mounted for
vehiculor use.
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¢. Install Mast Bracket MP-50, but be sure
that—

(1) The antenna will not be shielded by
adjacent metal.

(2) The bracket is installed on a part of
the vehicle strong enough to withstand
the shock of trees or other obstacles
which might hit the antenna.

d. Install Mast Base MP-65 or MP-65-A.

e. Connect the antenna lead of Wire W-128
from the binding post on the mast base to the
upper binding post on the transmitter panel
marked ANT.

37. Vehicular Installation of Power Supplies

a. Vibrator Power Supply PE-237.

(1) Bolt the vibrator power supply (fig.
34) to a horizontal surface, leaving
clearance to permit free movement of
the power unit on its shock mounts.
The location should be selected to per-
mit the power cables to reach the veh-
icle power terminal box and to permit
Cord CD-1086 to reach the receiver-
transmitter (fig. 34).

(2) Connect the battery power cables (fig.
10) to the vehicle terminal box ; be sure
that:
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et covek e (a) The negative (—) terminal of the ve-
CW 108/ GRE-9 e 3 hicle storage battery is grounded
o 3 to the vehicle frame., The radio
set will not operate properly in ve-
hicles with the positive battery ter-

minal grounded.

(b) The negative lead of the vibrator
power supply is connected to the
grounded terminal in the vehicle ter-
minal box,

(¢) The input voltage setting of the vi-
brator power supply corresponds to
the vehicular battery voltage. The
switch can be checked visually for
correct voltage position by looking
at it through the transparent win-
dow, which is provided for that pur-
pose in the side of the vibrator case.

{3) To change the VOLTAGE CHANGE
SWITCH, proceed as follows:

(z) Remove the top cover of the vibrator
power supply.

(b) The input operating voltage of the vi-
brator power supply can be adjusted
6, 12, or 24 volts to correspond with

i o trome | that of the vehicular battery used.
Figure 38. Receiver-transmitter mounted for vehicular
transportation or storage. To change from one operating valt-

MOUNTING MT-350/GRC-9 i
. s s
L i i ’ v L TM 26T = 114

WHIF ANT.

M ASE
IIP!TIEGR MP -65-A

Figure 39. Typical installation of vehicular antenna.
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(c

(4)

age to another, raise the handle on
the VOLTAGE CHANGE SWITCH
to release it from a locked position
(fig. 134) and turn it to the desired
setting.

) Replace the cover; be sure that the
marking FRONT is placed on the
control side of the unit.

For connections of the vibrator power

supply to the receiver-transmitter, refer

to paragraphs 39¢ and 40a.

b. Dynamotor-Power Supply DY-88/GRC-9.

(1)

CORD CD-1066
(44"0R 7-0" LG}

AGO 10018A

Select a horizontal mounting surface
that permits Electrical Special Purpose
Cable Assembly CX-2031/U to reach
the vehicular power terminal box or
battery and that permits Cord CD-1086

(2)

ELECTRICAL SPECIAL PURPOSI

CABLE ASSEMBLY
CX-2031/u s

Rl
\

.

!
1
I
1
l SPARE FUSES
i
!
|

13
'—-—DT—"CHASSIS REMOVAL
CLEARANCE
e T - 4‘ - - [

(324 feet or 7 feet) to reach the receiv-
er-transmitter. Allow enough clearance
to permit free movement of the power
supply on its shock mounts. The ter-
minal lugs supplied as part of Electrical
Special Purpose Cable Assembly CX-
2031/U will fit the terminals of the
vehicular power terminal box (par.
40b). Larger size terminal lugs are pro-
vided in the hardware bag when con-
nection must be made directly to the
vehicular battery terminals,

When the power supply front panel does
not overhang the edge of the mounting
surface, be sure to use the 94 ¢-inch thick
washers (provided in the hardware
bag) between the shock mounts and the

e

[ J

~

N

4

- %32 DIA, 4HOLES
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P = —_— # | 3
! ToweT ‘ S
QT Fuse | i i
POWER OUT TRANS oo
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\ [
<OFF VR :
M o
\$ @ . P E AR [
= i
VEFOSEL 4 _T»n._w ! -Eg T = |
v !
[F2oz Ao \ + = = |
JZOZ 5203 ram Rore 3 201 L .
(BELOW) " (BELOW) 9" = =
g —————4 1 e 5"L 4 3 W
4 32 REMOVAL = e 13 \2—‘—
CLEARANCE &
PLUG REMOVAL CLEARANCE
i3
[[% 2+ >
A T
g ¢
m;Z[‘L‘
: {_J_;j;“-_m% ! noTES:
1. PHANTOM LINES INDICATE SPACE REQUIRED FOR
( —f INSTALLATION.

2. FACE OF RADIO SET TO BE KEPT CLEAR FOR
ACCESS TO CONTROLS. |

3. USE SPACER PLATES (3,6 THICK, PROVIDED
WITH DY~88/GRC-9 } UNDER SHOCK MOUNTS
WHEN REQUIRED TO GIVE CLEARANCE TO
OPERATE THUMB SCREWS AT 80TTOM OF
FRONT PANEL.

T™M 263-138

Figure 40. Dynamotor-Power Supply DY-88/GRC-9, outline dimensions and clearances.



mounting surface. This provides clear-
ance for operating the thumbscrew fas-
teners at the bottom of the panel. Later
models have spacers permanently fas-
tened to the underside of the shock
mounts, and no additional spacers are
required when making the installation.
When bolting the power supply to a
grounded metal mounting surface, be
sure that one of the mounting bolts
passes through the free end of the
ground strap. Use one of the internal-
external toothed lockwashers (provided
in the hardware bag) between the
ground strap lug and the head of the
mounting bolt, and another similar type
lockwasher between the nut and the
mounting surface,

(3) Outline dimensicns and clearances are
shown in figure 40.

(4) The input voltage switch setting of the
power supply corresponds to the vehicu-
lar battery voltage. The knob (H206)
of this switch is located behind the front
panel (fig. 143). To change the setting
of the switch, proceed as follows: re-
lease the eight clamps on the front panel
by turning them a half turn. Remove
the cover. Change the switch position
by rotating the knob to the correct oper-

ating voltage. The position of H206 can
be checked visually by viewing it
through the transparent window on the
front panel. Put the cover back on.
(5) When the input voltage is changed, the
DYN. FUSE must be changed to cor-
respond with the voltage being used.

(6) The fuses are as shown in the following

chart:
Battery voltage DYN, FUSE VIB. FUSE
(volts) (amperes) (amperes)
6 30 b
12 20 b
24 10 b

¢. Dynamotor-Power Supply DY-105/GRC-
9X. The installation of this power supply is iden-
tical to the installation of Dynamotor-Power Sup-
ply DY-88/GRC-9 except for the following dif-
ferences:

(1) There is no input voltage setting.

(2) Dynamotor-Power Supply DY-105/
GRC—9X will operate only on a 24-volt
vehicular battery.

(3) The VIB. FUSE is rated at 3 amperes.

(4) There is only one DYN. FUSE size,
however, it has the same current and
voltage rating (10 amperes at 32 volts).

Section VI. CONNECTIONS

38. Receiver-Transmitter Connections

The separate receiver and transmitter sec-
tions are connected by the receiver-transmitter
interconnecting cable (fig. 80), which is secured
(in some units) to the metal case behind these
sections. Refer to paragraph 32b(6) for in-
structions to connect this cable. No other cords
or cables are used between these sections. See
B, figure 54 for the wiring diagram of the
cable and its connectors.

39. Radio Set Connections

Connect all operating components of the radio
set in accordance with the cording diagram
shown in figure 41 and the illustration in figure
42, Connect the cords used with the radio set
as follows:

44

a¢. Turn control ® to OFF and the starting
power switches on the power supplies to their
off positions. Insert female Plug PL-27Y into
the POWER (male) receptacle on the radio set
and the other end (male Plug PL-294) to the
female receptacle on the power supply furnished
(except Battery BA—48). Secure the connectors
at each end by tightening the retaining rings
supplied on the cord connectors. Use Cord CD-
1086 (324 feet or 7 feet), as required. See A,
figure 54 for the internal wiring diagram. When
using Power Unit PE-162-A, PE-162-B, or
PE-162—-C, connect this power supply to the
radio set by Cord CX-75/TRC-2. This cord
has the same type female plug connector (Plug
PL-279) as Cord CD-1086.

Note. In vehicular installations, secure Cord CD-
1086 so that it can be easily removed for field use.
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b. Insert Plug PL-55 of the headset or loud-
speaker into the PHONES jack on the receiver
panel.

c. Insert Plug PL-55 of Key J-45 into the
KEY jack of the transmitter if the key is to be
used.

d. Insert Plug PL—68 of the microphone cord
into the MIKE jack on the transmitter panel if
the microphone is to be used.

Note. The microphone and headsets are part of the
field and vehicular installation kits (par. 22{ and k)
that must be ordered through regular supply channels.

e. Connect the antenna lead into the antenna
binding posts on the transmitter panel in ac-
cordance with either paragraph 29, 30, or 31,
whichever is appropriate,.

f. When using Battery BA-48, connect the
male plug of Cord CD-1119 between the re-
ceptacle of the battery and the female plug

~

CONNECTOR:

MICROPHONE T-17

£

(Plug P1~257) of the cord into the BATTERY
receptacle on the transmitter. Refer to C, figure
54 for the internal wiring diagram of the cord.

40. Power Supply Input Connections

Caution: The power supplies of the radio set
require the negative pole of the vehicular bat-
tery used to be grounded to the frame of the
vehicle. Check this polarity before connecting
the power input cables. Also, set control ® on
the transmitter to OFF.

a. Vibrator Power Supply PE-237.

(1) Connect two short ground straps, one
at each end of the power supply, from
any of the bolts on the underside of
the power supply to an adjacent
grounded metal portion of the vehicle.
This provides a direct low-resistance
path to ground for the unwanted rf

/ WHIP ANTENNA

SCREW

INSULATOR IN-i27

(5aNT-
gDOUBLET

WHIP

oq [

5 RECEIVER-TRANSMITTER

PLUG PL-68

HEADSET HS-30-(%)

CORD CD-307-A

PLUG
KEY J-45 PL-55 POWER
PLUG
PL-279
GENERATOR
GN-58-(%)

CORD

PHONES CD-604

CORD CD-1086

PLUG
PL-294

E—j GROUND OR
COUNTERPOISE

H
U
I

PLUG
PL-58

CORD
CD-lll9

e

DYNAMOTOR-POWER SUPPLY DY-108/GRC-9X |
| OR DYNAMOTOR- POWER SUPPLY DY-88/GRC-9 |
) OR VIBRATOR POWER SUPPLY PE-237
1 OR POWER SUPPLY PP-327(%)/GRC-9Y ]
e e e e e e e e e e Em— e e — e mee m—

TM263-45

Figure 41. External connections, line drawing.
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WHIP ANTENNA -

INSULATOR
IN =127
WIRE
W-128

RECEIVER-TRANSMITTER
RT-77#/GRC-9

’ _. ; bk '. l : : : : PLUG
— L A T PL-55

LOUDSPEAKER
LS=T

=~

PLUG '
PL-294

/

<\
J

BATTERY
PLUG
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Figure §2. External connections to Receiver-Transmitter BRT-77(*) /GRC-4.
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interference that vibrator power sup- b. Dynamotor-Power Supply DY-88/GRC-9.

blies generate. (1) Turn the TRANS & RECEIVE switch
(2) Push the OFF button on the power to OFF.
supply. (2) When the power supply is mounted on
(3) Connect the power cable to the vehicle an ungrounded surface, connect the
terminal box; be sure that: free end of the ground strap to a near-
(a) The negative (—) terminal of the by grounded metal portion of the veh-
vehicle storage battery is grounded icle.
to the vehicle frame. (The set will (3) Connect the input power cable as in-
not operate properly in vehicles structed in a(3) above. If the cable

with the positive battery terminal

is connected directly to the battery,
grounded.)

refer to paragraph 375(1).
(b) The negative lead of the power cable
is connected to the ground terminal ¢. Dynamotor-Power Supply DY-105/GRC-~

in the vehicle terminal box. 9X. The connections are identical to the proce-

(¢) The positive lead is connected to the dure given in b above.
ungrounded terminal in the termi- d. Power Supply PP-3827(*)/GRC-9Y. For
nal box. connections, refer to TM 11-5070.
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CHAPTER 3
OPERATION

Section . CONTROLS AND INSTRUMENTS

Note. This section locates, illustrates, and describes the use of the various controls and instruments that are
provided for the proper operation of the equipment.

41. General

Improper settings of the controls will cause
inefficient operation. It is important to know
the function of all of the controls of Radio Set
AN/GRC-9(*). The actual operation of the

42. Transmitter Section
(fig. 43)
The following chart lists the controls of the
transmitter section of the radio set and indi-
cates their functions.

radio set is deseribed in paragraph 45 through

61.
Panel Control or
letter instrument Funetion
@ |ANT. SELECTOR switch______. Permits use of a whip, long-wire, or doublet antenna.
INDICATOR neon lamp_______. Permits correct tuning of the transmitter when glowing at its brightest
level.
© |ANTENNA TUNING control___. | Permits antenna used to be tuned for frequency of transmission.
©® | Modulation-power switch ___ Permits use of PHONE, MCW, or CW operation and reduces the power
output in LO position for shorter ranges of transmission.
® |OFF-SEND-STANDBY switch__ | Permits the radio set to transmit on SEND and to receive on either
SEND or STANDBY.
® | Oscillator-band switch__________. Permits either XTAL or MO operation. The positions of the switch are
as follows:
1. Band 1 (6.6 to 12.0 mc)
a. XTAL, 1A or 1B.
b. MO.
2. BAND 2 (3.6 to 6.6 mc).
a. XTAL, 2A or 2B.
b. MO.
3. BAND 3 (2.0 to 3.6 mc).
a. XTAL, 3A or 3B.
b. MO.
© |SIDE TONE VOL. control_______ Permits desired level of sidetone signal fed to the receiver. Control @
has a slotted shaft, which requires a small screw driver for adjust-
ments,
® |OSC.CAL.CONTROL__________ Permits calibration of the transmitter and alignment to receiver when
operating in a net system. This control requires a screw driver for ad-
justment. The receiver must be placed in the NET position of control
@ for this procedure.
® |FREQ.CONTROL_ ____________. Permits continuous tuning of transmitter for any band setting, thus
selecting frequency of transmission. A lock is provided on the knob
to keep control (@ in a fixed position once it is set.
@ |DIAL LIGHT switch___________. When pressed, this switch illuminates the dial window.

48
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Figure 48. Transmitter front panel controls.

43. Receiver Section
(fig. 44)

The following chart lists the controls of the receiver section and indicates their functions:

Panel Control or
letter instrument

Function

® DIAL LIGHT PUSH switch______

©® | Operation switch_______________

AGO 10018A

When pressed, this switch lights a small panel light in back of the re-
ceiver dial.
Selects type of operation desired and checks the dial calibration of the

receiver.

1. PHONE. This posmon allows the reception of voice or mew signals.

2. C.W. When placed in this position, cw signals can be received be-
cause the bfo stage is automatically turned on.

3. NET. Permits alignment of transmitter to the station in which it

is desired to hold communication.

4. CAL. Permits calibration of receiver.
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Panel
letter

Control or
instrument

Funetion

Receiver band swtich____________

TUNING econtrol_______________

AF.GAIN control _____________

R.F.GAIN control _____________.
IMPEDANCE switch (fig. 29) ___

PHONES jacks________________

Permits selection of any of the three frequency bands available. As the
band switch is turned from one band to another, a mechanically coupled
mask operates to cover the dial calibration of the unused frequency
bands. The frequency range of each band is given below:

a. The lower scale on the dial is BAND 3, which covers the frequency
range of 2.0 mc to 3.6 me, with dial marks at each 20 ke.

b. The middle scale on the dial is BAND 2, which covers the frequency
range of 3.6 mc to 6.6 mc with dial marks at every 20 ke.

¢. The top scale is BAND 1, which covers the frequency range of 6.6
me to 12.0 mc with dial marks at every 50 ke.

This knob tunes the receiver and controls the operation of the calibrated
dial, which is viewed through the dial window. A dial lock on the tun-
ing knob allows the dial to be locked in a fixed position once it is set on
the desired frequency.

This is a volume control that varies the strength of the audio signal de-
livered to either the headset or the loudspeaker.

This control varies the gain of the receiver.

This is two-position switch adjusted by a screw driver as follows:

1. Turned to 250 for headset reception.
2. Turned to 4,000 for loudspeaker reception.
These two jacks serve two purposes at the same time as follows:
1. Permit plugging in either of two headsets or two loudspeakers.
2. Turn receiver filament circuit on when the plug of the loudspeaker
or of the headset is connected.

DIAL OPERATION
WINDOW / SwW
MEGACYCLES /
DIAL ///’ C.W. \ ! NET
. LIGHT 7

g > //’ PHONE « - CAL.
O ® Z piowes

PUSH Q
® BAND 2 @ TUNING @ A F. GAIN R. F. GAIN
8AND BAND . .

3~ s
BAND —
SwW
TM 263-48
Figure 44. Receiver front panel controls.
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44, Power Supplies

The following charts list the controls and functions of the power supplies.
a. Dynamotor—Power Supply DY-88/GRC-9 (fig. 45).

Control or
instrument

Funetion

TRANS & RECEIVE-OFF switch__

Voltage selector switch (fig. 142)__.
Voltage-indicator window.__________.
DYN. FUSE.
VIB. FUSE
SPARE FUSES receptacle_________

Turns on the dynamotor power supply when turned to TRANS & RECEIVE
and control ® on the transmitter is placed in either the SEND or STAND-
BY position.

Permits operation from either a 6-, 12-, or 24-volt vehicular battery.

Indicates visually the position of the voltage selector switch.

Protects the dynamotor section.

Protects the vibrator section,

Contains the operating fuses that are not used and holds some of the spare
fuses.

/ﬁ

POWER OUT

N

1r Z y IR &

L @ 1 -

D I g g -4

SIGNAL CORPS U.S. ARMY
DYNAMOTOR-POWER SUPPLY DY-88/GRC-9

SEMAL NO.[ ] ORDER MO. 13174 - PHILA- 52

SPARE FUSES

) |

O

DYN. FUSE

JTRANS 8
RECEIVE

VIB. FUSE

A

7

VOLTAGE-INDICATOR WINDOW ™™ 263-137

Figure 45. Dynamotor-Power Supply DY-88/ GRC-9, front panel controls.

b. Dynamotor—Power Supply DY-105/GRC-9X (fig. 46).

Control or
instrument

Function

TRANS RECEIVE-OFF switch____

Spare FUSES receptacle_._________

Turns on dynamotor power supply when turned to TRANS RECEIVE and
when control ® on the transmitter is placed in either the SEND or STAND-
BY position.

Contains spare fuses for the dynamotor and vibrator sections.

DYN. FUSE —_—— Protects the dynamotor section.
VIB. FUSE _— Protects the vibrator section.
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Figure 46. Dynamotor-Power Supply DY-105/GRC-9X, front panel controls.

~ ¢. Vibrator Power Supply PE-237 (fig. 10).

Control or
instrument

Function

ON-OFF switch

VOLTAGE CHANGE SWITCH
(fig. 133).
Voltage-indicating window_________

Turns on the vibrator power supply when pressed to ON and control ® on the
transmitter is placed in either the SEND or STANDBY position.
Permits operation from either a 6-, 12-, or 24-volt vehicular battery.

Indicates visually the voltage setting of the VOLTAGE CHANGE SWITCH.

d. Generator GN-58~(*). The handles are
the only controls of the generator power supply
and are turned in a clockwise direction for
proper operation of the equipment.

Caution: Do not rotate the handles in a
counterclockwise direction because damage to
the generator power supply will result.

e. Power Supply PP-327(*)/GRC-9Y. For
controls and instruments, refer to TM 11-5070.

Note. In later models, the fuses are rated at %
ampere and are of the slow-blow type.

f. Power Unit PE-162-A, PE-162-B, and
PE-162-C. Refer to TM 11-971 for the descrip-
tion of the controls.

Section Il. OPERATION OF POWER SUPPLIES

45. Preliminary Starting Procedure
a. Dynamotor-Power Supply DY-88/GRC-
9.
(1) Turn the TRANS & RECEIVE-OFF
switch to OFF.

52

(2) Check the voltage of the storage bat-
tery to be used. If the voltage does
not agree with that shown on the
drum dial as viewed through the volt-
age-indicator window on the front
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panel of the dynamotor power supply,
request the unit repairman to remove
the power supply chassis from the
case (par. 37b(4)) and set the volt-
age selector switch (fig. 143) to the
correct voltage, Replace the power
supply chassis,.

(3) Remove the DYN. FUSE and check it
against the voltage of the storage bat-
tery to be used. The rating of the fuse
to be used is given in paragraph 37b
(6).

(4) Make certain that the VIB. FUSE is
rated at 5 amperes.

b. Dynamotor-Power Supply DY-105/GRC-
9X.

(1) Turn the TRANS RECEIVE-OFF
switch to OFF.

(2) Make certain that the DYN. FUSE is

rated at 10 amperes, and that the VIB..

FUSE is rated at 3 amperes.
c¢. Vibrator Power Supply PE—-237.
(1) Push the OFF-ON button to OFF.
(2) Check the voltage of the storage bat-
tery to be used. If the voltage does
not agree with that shown on the drum
dial, remove the top cover, pull up the
VOLTAGE CHANGE SWITCH (fig.

133), and set the pointer to the correct
voltage. Replace the cover.

d. Power Supply PP-327 (*)/GRC-9Y,

(1) Throw the POWER ON-OFF switch
to OFF.

(2) Check the ac voltage source and set
the 115 or 230 input voltage selection
switch accordingly.

(3) Be sure all of the fuses are rated at
34 ampere.

e. Power Unit PE-162—-A, PE-162-B, or PE-

162-C. Refer to TM 11-971 for preliminary
starting instructions.

46. Starting Procedure for Power Supplies

The starting switches in the power supplies,
when turned on, cannot turn on the power sup-
plies. Control ® in the transmitter must be set
at either SEND or STANDBY to complete the
starting circuit of the power supplies. Turn
control ® to OFF and proceed as follows:

AGO 10018A

a. Dynamotor-Power Supply DY-88/GRC-9.
(1) If not done previously, perform the
preliminary starting procedure given

in paragraph 45a.

(2) Turn the TRANS & RECEIVE-OFF
switech to TRANS & RECEIVE.

(3) Turn control ® to STANDBY. Place
one hand on the power supply case,
vibrations should be felt.

(4) Turn control & to SEND. A steady
hum in the dynamotor power supply
will be heard.

b. Dynamotor-Power Supply DY-105/GRC-

(1) If not dome previously, perform the
preliminary starting procedure given
in paragraph 45b.

(2) Turn the TRANS RECEIVE-OFF
switch to TRANS RECEIVE.

(3) Follow the procedures given in a(3)
and (4) above.

c¢. Vibrator Power Supply PE-237.

(1) If not done previously, perform the
preliminary starting procedure given
in paragraph 45c.

(2) Push the OFF-ON switch to ON.

(3) Follow the procedures given in a(3)
and (4) above.

(4) The ON-OFF switch is also a circuit
breaker that will open the circuit if
the vibrator power supply draws too
much current from the vehicular bat-
tery for any reason. If this happens,
turn transmitter switch ® to OFF
and then press the ON button of the
power supply. The ON button circuit
breaker may not lock, if the transmit-
ter switch ® is at the SEND.

Caution: Never hold the circuit
breaker in the ON position. If the
circuit breaker does not remain closed
when the ON button is released (and
the transmitter is at OFF), there is
something wrong; an overload condi-
tion is present which requires investi-
gation so that it can be removed.

d. Generator GN-58—(*). Two operators are
required when using the generator power sup-
ply, one to turn the cranks of the generator
power supply and the other to operate the re-
ceiver-transmitter.
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(1) Turn control ® to SEND.

(2) The operator sits astride the leg seat
and rotates the generator cranks in
the direction indicated by the arrow
appearing next to the crank opening
in the side of the generator housing.
Do not attempt to rotate the cranks in
the reverse direction to that indicated
by the arrow, or damage to the gener-
ator power supply will be done, which
will require a major repair. Satisfac-
tory operation may be obtained if the
cranks are turned at a speed of 50 to
70 rpm (revolutions per minute).

(3) The generator power supply cannot
supply power to the receiver when
control ® is in the STANDBY posi-
tion.

e. Battery BA-48. This battery power sup-
ply furnishes all necessary power to the receiver
and partial power for the transmitter. The bat-
tery power supply must be used with the gen-
erator power supply when transmitting. In this
manner, both the receiver and transmitter can
be operated under normal conditions (f below).

(1) Turn control @ to STANDBY.

(2) The battery cannot power the receiver
when control ® is in the SEND posi-
tion.

f. Generator GN-58—(*) and Battery BA-48.
A combination of the generator and battery
power supplies can operate the transmitter or
receiver when control ® is in the STANDBY
position only. It is only necessary to turn the
generator power supply cranks when trans-
mitting because the battery will power the re-
ceiver. With this arrangement, the generator
power supply does not require the usual full
manual energy to turn because it powers only
part of the transmitter.

g. Power Supply PP-327 (*}/GRC-9Y.

(1) Follow the preliminary starting pro-
cedure given in paragraph 45d.

(2) Throw the POWER ON-OFF switch
to ON; the POWER indicator lamp
should glow. '

(3) Turn control ® to either SEND or
STANDBY.

h. Power Units PE-162-A, PE-162-B, or
PE-162-C. Refer to TM 11-971, for the start-
ing instructions.

Section Ill. OPERATION OF RECEIVER

47. Generadl

The receiver functions when the power sup-
plies are turned on and when the transmitter
OFF-SEND-STANDBY switch, control ®, is
placed as follows:

¢. STANDBY Position. Any of the power
supplies can be used except the generator power
supply. The standby position is used when long
periods of listening are required in order to re-
duce the wattage requirement from the power
source,

b. SEND Position. Any of the power sup-
plies (except the battery) can furnish power to
the receiver in the SEND position. This posi-
tion is used when in communication with other
sets. The receiver is silenced and the transmit-
ter is turned on when the key or the push-to-talk
switch is pressed.

48. Preliminary Starting Procedure for Receiver
a. Turn control ® on the transmitter to OFF.
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b. Install the plug of either the loudspeaker
or headset into the PHONES jack of the re-
ceiver. Figure 42 shows Headset HS-30-(*) in
use.

(1) Set the IMPEDANCE switch located
on the rear of the receiver section to
4000 when using the loudspeaker.

(2) Set the IMPEDANCE switch to 250
when using the headset.

Note. If the plug is not in the PHONES
jack, the filaments of the receiver tubes will
not light.

¢. Connect the antenna and, if necessary, con-
nect a ground wire, A change of antenna type
may be desired when changing from vehicular
to ground operation. Refer to either paragraphs
29, 30, or 31 for the appropriate installation
procedure. Turn the ANT. SELECTOR switch,
control @ (par. 42) on the transmitter, as
follows:
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Control (® ANT. binding GND. binding
Antenna position post connection post connection
Whip____________. WHIP: 1, 2,8, 0r 4. ANT. . Ground or counterpoise.
Long-wire________ REEL: 5,6,7,0r 8 ANT.______ _________ Ground or counterpoise optional.
Doublet__.________ DOUBLET: 9, 10, or 11___ | ANT. and DOUBLET_____ Not used.

HEADBAND
HB-3Q~(x)

SHAPE TO FIT CONTOUR
OF HEAD ESPECIALLY
IN THIS REGION

TRANSFORMER
C- 410 ]

CORD CO-604

TM263-183

Figure 47. Headset HS-30—(*), in use.

d. Connect Cord CD-1119 between the BAT-
TERY receptacle on the transmitter and the
receptacle on Battery BA-48 when using the
battery alone or with the generator power sup-
ply.

e. Place operation switch control (@ (par.
43) as follows:

(1) PHONE. When receiving am or mcw
signals.

(2) C.W. When receiving cw signals.

(3) CAL. When calibration of the receiver
dial is desired.

(4) NET. When aligning the transmitter
frequency (control ()) to the received
signal for net operation. Also for
aligning the mo stage (control @) of
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the transmitter when the receiver dial
is accurately calibrated.

7. Setband switch control @ for the desired
band of operation.

g. Turn A.F. GAIN control © and R.F. GAIN
control (® to their maximum clockwise posi-
tions.

Note. If the frequency of the sending station is
known, set TUNING control ® to this frequency.

k. Turn on the switch of the power supply to
be used as follows:

(1) Dynamotor-Power Supply DY-88/G-
RC-9. Turn the TRANS & RECEIVE-
OFF switch to TRANS & RECEIVE.

(2) Dynamotor-Power Supply DY-105 /
GRC-9X. Turn TRANS RECEIVE-
OFF switch to TRANS RECEIVE.

(8) Vibrator Power Supply PE-237, Push
the ON-OFF switch to ON.

(4) Power Supply PP-327(*)/GRC-9Y.
Throw the POWER ON-OFF switch
to ON.

(5) Power Unit PE-162—-A, PE-162-B, or
PE-162—-C. Observe the starting in-
structions given in TM 11-971.

49. Am Reception

a. Peform the repliminary starting procedure
for the receiver.

b. Turn control © (par. 43) to PHONE.

¢. Turn control ® (par. 42) on the trans-
mitter as follows:

(1) Turn to STANDBY when using any
one of the power supplies, except Gen-
erator GN-58-(*).

(2) Turn to SEND when using any of the
power supplies, except Battery BA-
48. Follow the instructions given in
paragraph 46d4(2) for operation of
Generator GN-58-(*).

d. Unlock TUNING dial control ® and rotate
the knob for selection of a modulated signal.

e. Turn controls @ and ® counterclockwise
for a comfortable listening level in the headset.
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50. Mcw Reception

This operation is identical to that in paragraph
49,

51. Cw Reception

This operation is identical to that in paragraph
49 except for the following:

a. Turn control @© (par. 43) to C.W.

b. Tune for an audible beat note instead of a
modulated signal.

Note. If control @ had been set in advance to the
exact frequency of the sending station, no sound may be

heard (zero beat). Turn control ® slightly to the left
or right to obtain an audible beat note.

52. Receiver Calibration

This operation is used to check whether the dial
reading for TUNING control @ acutally gives
the true frequency to which the receiver is tuned,

a. A 200-ke crystal installed in the receiver sup-
plies a series of crystal-controlled check frequen-
cies against which to check the calibration of the
receiver and transmitter. These check frequen-
cies are all harmonics of 200 ke. The calibration
check points are 2,000 ke, 2,200 ke, 2,400 ke, and
up to 12 me, thus covering the entire band of the
radio set. To check the calibration of the receiver
dial, proceed as follows:

(1) Turn control @ to CAL. (calibrate).

(2) When using any power supply, except
the generator power supply, turn con-
trol ® on the transmitter to STANDBY.
When using Generator GN-58-(*),
turn control & to SEND.

(3) Turn control @ on the transmitter to
PHONE. In the PHONE position, the
filaments of all the transmitter tubes are
not supplied with power and are inop-
erative unless the microphone push but-
ton is pressed.

(4) Turn AF. GAIN control © to the max-
imum or greatest clockwise position.

(5) Turn R.F. GAIN control ® to the max-
imum or greatest clockwise position.

(6) Turn control M to BAND 3.

(7) Turn TUNING knob @ to the lowest
frequency check point (2.0 me). Adjust
the TUNING knob until zero beat is ob-
tained on the strongest beat note in the
vicinity of the crystal check point. At
this point, the dial should read close to
the 2.0-mc mark.
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(8) After checking the receiver calibration
at 2.0 me, proceed through the entire
tuning range on BAND 3, checking the
calibration every 200 kc apart such as
2,200, 2,400, 2,600, and up to 3,600 kc.

(9) Turn control M to BAND 2 and turn
control ® to 3.6 me. Check calibration
points every 200 ke¢ on BAND 2 up to
6.6 mc.

(10) Turn control @ to BAND 1 and turn
control ® to 6.6 mc. Check calibration
points up to 12.0 me.

(11) If the calibration is off enough to cause
an appreciable error in readings, it may
be corrected as described in paragraph
221.

b. If, during calibration, interference from
strong signals is being picked up, the antenna
lead-in can be disconnected from the ANT. bind-
ing post to avoid misleading beats.

53. NET Operation

The NET position of control (@) allows the
transmitter to be tuned exactly to any frequency
which the receiver is receiving. The NET posi-
tion is not to be used for normal reception since,
at this position, the sensitivity of the receiver is
purposely reduced. NET position is to be used
only in conjunction with the transmitter, when
it is desired to place the receiver-transmitter in
a radio communication group or net. For more
detailed explanation, refer to paragraph 59.

54. Stopping Procedure

a. Turn control & on the transmitter to OFF.
b. Turn off the power supply used as follows:
(1) Dynamotor-Power Supply DY-88/
GRC-9. Turn the TRANS & RECEIVE-
OFF switch to OFF.
(2) Dynamotor-Power Supply DY-105/
GRC-9X. Turn the TRANS RECEIVE-
OFF switch to OFF.
(8) Vibrator Power Supply PE-237. Push
the OFF button.
(4) Generator GN-58—(*)., Stop cranking.
(5) Power Supply PP-327(*)/GRC-9Y.
Throw the POWER OFF-ON switch to
OFF.
(6) Power Unit PE-162-A, PE-162-B, or
PE-162-C. Refer to TM 11-971 for
the stopping instructions.
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Section IV. OPERATION OF TRANSMITTER

55. Transmitter Operation

a. General. The transmitter functions only
when OFF-SEND-STANDBY control, ® figure
43, is in the SEND position except when using
the combination power supply, Battery BA-48
and Generator GN-58-(*). In this special case,
the transmitter functions when control @ is in
the STANDBY position. When the key or
microphone switch is closed, power is supplied
to the transmitter and removed from the re-
ceiver. The receiver ceases to function while
the transmitter sends out the desired signal.
Before the operations of the transmitter are
described, the use of the transmitter dial and
dial calibration charts will be explained.

b. Dial Reading. The tuning dial associated
with FREQ. CONTROL (@ consists of two grad-
uated scales. One is located behind a glass
window ; the other is marked around the edge
of the tuning control knob. The numbers on
both of these scales are taken as one reading
and they determine the frequency to which the
transmitter is tuned. The numbers are not the
actual transmitting frequencies but are related
to these frequencies by the calibration chart on
the transmitter panel. Several dial settings
with the corresponding dial readings are shown
in figure 48.

Caution: Do not operate the transmitter
without the antenna connected except as spec-
ifically indicated in paragraph 565 (11). Dam-
age to power tube 2E22 will result.

¢. Dial Reading Calibration Chart. On the
transmitter panel is a dial reading calibration
chart (fig. 49), which relates the different fre-
quencies of transmission to the dial settings.
This chart will not be the same on the different
models of the transmitter. Each set must be
tuned by the chart on its panel. Assume that
it is desired to transmit on a frequency of 5,540
ke in BAND 2, refer to figure 49, and proceed
as follows:

(1) Find 5,500 kc in the FREQ. column
of the BAND 2 section. Five columns,
each with headings from 4-00KC to
+80KC, follow this column.

(2) Because the dial setting for 5,540 ke
is wanted, the +40KC column is the
one referred to.
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(3) In the small box where lines through
5,500 ke and 440 ke intersect, number
2284 is found. This is the number to
which the dial should be set in order
to transmit a frequency of 5,540 ke.

d. Unlisted Dial Settings. Sometimes a fre-
quency of transmission will be wanted that is
between two listed dial settings on the chart;
for instance, in BAND 1(9,238.5 kc). The fol-
lowing interpolation is necessary:

(1) From the desired frequency (9,238.5
ke), subtract the first calibrated fre-
quency below it (9, 200 kc).

9238.5
—9200
38.56

(2) Find the difference between the dial
readings for the frequencies listed
just above and just below the desired

frequency.
9250 ke has a dial
reading of _____ 1932
9200 ke has a dial
reading of ____ __ —1911
Difference is______ 21

(3) Multiply the valve obtained in (1)
above by that in (2) above.
38.5
x21
385
770
808.5
(4) Divide this answer ((3) above) by 50
for BAND 1.
Note. When using any frequency in BAND
3 or BAND 2, divide the answer in (3) above
by 20, not 50.
16.17

50,/808.50
50

308
300

85
50

(5) Add the answer obtained in (4) above
to the dial setting corresponding to
the first calibrated frequency just be-
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THIS DIAL
READS 101
| ol

THIS DIAL
READS 201
2 Ol

\
THIS DIAL THIS DIAL
READS 1878 READS 650
18 78 6 S0
THIS DIAL THIS DIAL
READS 1927 READS 1993

19 27 19 93

™ 263-52
Figure 48. Transmitter dial readings.
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Figure 49. Transmitter dial calibration chart.

low the desired frequency. This an-
swer is the dial setting for the un-
listed frequency.

Dial setting for

9200 ke is______ 1911
Add_________ +16.17
1927.17

This 1927.17 corresponds to the de-
sired frequency of 9238.5 kc.

(6) In the actual setting of the dial to this
frequency, the dial numbers after the
decimal point are not included. The
dial setting is shown in the lower left
hand corner of figure 48.

56. Master-Oscillator Operation

a. The oscillator section of the transmitter
may be either crystal-controlled (XTAL posi-
tion of control (®) or a self-sustaining oscillator
called a master oscillator (MO position of con-
trol ®). The mo (master oscillator) can tune
over the entire band, but the transmission fre-
quencies with the crystal oscillator are fixed,
depending on the frequencies of the crystals
used. The crystal oscillator is more stable how-
ever and should be used when there is no nec-
essity of changing rapidly from one frequency
to another.

b. To transmit using the mo, proceed as fol-
lows:

(1) Connect the antenna, key, microphone,
power cables, etc., according to par-
agraphs 39 and 40. .

(2) Set switch ® to PHONE, MCW, or
CW, whichever type of transmission
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(3)
(4)

(5)

(6)

is desired. If low-power emission is
desired for short distance range trans-
mission, set the switch to the 10 posi-
tion for that type of transmission.

Set control @ to the MO position for
the desired frequency band.

Release the lock on FREQ. CON-
TROL knob (control @)). Turn con-
trol @) to correspond with the trans-
mitting frequency as shown on the
calibration chart. If an unlisted fre-
quency is used, interpolate (par. 55d)
to obtain the correct dial setting.

Note. 1If the panel lamp has to be lighted
in order to see the markings on the drum
dial, panel lamp DIAL LIGHT switch @),
when pressed, illuminates the dial window
under the following conditions:

1. All power supplies used except Battery
BA-48 as operated by conrtol ® placed
in the SEND position.

2. The key must be closed or the micro-
phone switch pressed when control @ is
placed in PHONE position.

3. When Battery BA—48 is used in conjune-
tion with Generator GN-58-(*) and
control ® placed in STANDBY posi-
tion.

Turn ANT. SELECTOR switch @ to

the highest numbered position for the
type of antenna being used.

Turn the outer lens of INDICATOR
until the red dot is adjacent to
either red dot on the stationary lens.

Note. The ring-type lens adjustment is

provided to vary the amount of light that can
be seen from the lamp. When the outer ring
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(7)

(8)

(9)

(10)

(11)

lens is rotated so that its red dot is adjacent
to either red dot on the stationary lens, max-
imum light is permitted to penetrate the
lenses. When the red dot on the outer Iens is
exactly between the two stationary red dots,
no light emerges through the lenses. The
latter position of INDICATOR @® is used for
blackout conditions as a precautionary
measure.

Turn switch ® to SEND when using
any of the power supplies available.
If Generator GN-58—(*) is to be used
with Battery BA—48, turn switch ®
to STANDBY.

Turn control @ on the receiver to
PHONE or C.W. position so that the
sidetone can be heard.

Release the dial lock on ANTENNA
TUNING control ©. Press the button
on the microphone or close the key
and rotate control © until INDICA-
TOR glows at its maximum inten-
gity. This indicates resonance or
matching of the antenna to the trans-
mitter.

If the indicator does not glow through
a complete sweep of knob ©), turn
ANT. SELECTOR knob @) to the next
lower number. Rotate knob © again
until maximum glow is seen. If there
is still no glow, repeat with knob @.

If the indicator glows with more than
one setting of knob @), always use the
highest numbered position of this
switch at which the indicator will
glow. When using a long-wire an-
tenna, it is sometimes difficult to see
any indication of resonance on IN-
DICATOR ® when control © is tuned
through resonance. In that case, tem-
porarily remove the antenna lead from
the antenna binding post; adjust con-
trol © to give maximum INDICATOR
glow, then reconnect the antenna lead
and proceed with normal operation.
Be sure that the jumpers in the an-
tenna are connected correctly for the
selected frequency of operation, ac-
cording to the instructions on the an-
tenna chart attached to the lead-in
wire. When the antenna lead-in is
reconnected, it will probably be nec-

C.

essary to readjust control © for max-
imum brilliance if necessary.

Caution: When tuning for an in-
dication of resonance, never leave the
transmitter on more than 15 seconds
with the antenna lead disconnected
from the ANT. binding post.

(12) When the tuning procedure is com-

pleted, lock controls (@) and © in place.

(13) Adjust SIDE TONE VOL. control @

for the desired volume level in the
headset.

To operate the microphones, follow the
procedure given below :

(1) Microphone T—17. To operate Micro-

phone T-17, hold it close to the lips,
press the button on the handle, and
speak in a loud, clear voice. Hold the
button until finished talking, then re-
lease the button to listen for the reply.

(2) Microphone T-45.
(@) Microphone T—45 is held in front of

the mouth by a harness that can be
adjusted for comfort. The plug of
Microphone T—45 connects to a cor-
responding receptacle on Cord CD-
318-A. This cord leads to Switch
SW-141, which is hung on the chest
by means of a strap that fits around
the neck. Then the cord emerges
from the switch box and terminates
in Plug PL-68 which fits into the
MIKE jack on the transmitter. Fig-
ure 50 shows Microphone T-45 in
use.

(b) Switch SW-141 is pressed to trans-

mit and is released when changing
from transmit to receive. A switch
lock is provided to keep the switch
turned on permanently during
transmission so the operator can
use both hands,

Caution: About 2 seconds are re-
quired for the tubes to heat properly
each time the microphone switch is
pressed. Wait 2 seconds after press-
ing the switch before talking. Al-
ways release the switch i{mmedi-
ately after transmitting, because no
reply can be heard from the re-
cevier with the switch closed.
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“MICROPHONE
UNIT MC ~ 419

PLUG
PL-291

JACK
JK-55

CORD
CD-318-A
{(PLUG PL-68
ON OTHER END \
OF CORD }

SWITCH
LOCK

. SWITCH
TSW-141

™263-132

Figure 50. Microphone T-45, in use.

57. Crystal Operation

To insert, or change crystals, refer to par-
agraph 32b(5). A sample CRYSTALS chart is
given below for a particular transmitter. This
chart will be used as an example in the follow-
ing procedure for XTAL operation,

CRYSTALS
Number i Freq. kes I Dial
1A 6,600 180
1B 6,000 2515
2A 3,600 191
2B 3,720 420
SA 2,000 104
3B 2,100 455

Note. The dial numbers will be slightly different in each trans-
mitter unit. Refer to the calibration chart on the individual trans-
mitters for the correct dial numbers.
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a. Follow the procedures given in paragraph
56, except for the steps in paragraph 56b(4)
and substitute the following:

(1) Assuming BAND 3A, the 2X fre-
quency is 2,000 kc and the dial setting
written on the CRYSTALS chart is
found to be 104.

(2) Unloosen the lock -on control @) and
set the control to 104 on the tuning
dial.

b. If the calibration of the transmitter is off
in the above procedure, the radio set may not
operate. Rotate control (@) above and below its
original setting (104 in this case) while hold-
ing down the key and observe INDICATOR ®.
The correct setting will correspond to the
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brightest glow of INDICATOR @®. A slight
retuning of control © may be necessary if con-
trol @ is changed. If the calibration is too far
off, calibrate the transmitter (par. 58).

c. The crystal oscillator section of the trans-

mitter may be checked for operation as follows:

(1) Set the receiver control @ to NET.

(2) Adjust the receiver to the transmitted
frequency, rocking the receiver dial
knob @ slightly to both sides of the
desired frequency, while listening for
a strong signal (beat note). If a beat
note is not heard close to the expected
frequency, the crystal is not operat-
ing,

(3) It is then necessary either to use a
spare crystal at the same frequency,
or to shift over to mo operation (par.
56).

58. Transmitter Calibration

It is important to know if the transmitter
actually transmits on the frequencies corre-
sponding to the dial settings on the calibration
chart. Thus, if it is desired to send a signal
of approximately 5,500 ke, the FREQ. CON-
TROL knob (@ is set at the appropriate setting.
When this setting is made, the calibration
operation assures that the transmitter will send
a signal of 5,500 ke. This is accomplished by
first accurately calibrating the receiver and
then by feeding a reduced signal output of the
transmitter into the receiver. The procedure
is as follows:

a. First ealibrate the receiver (par. 52). The
selected calibration frequency of the receiver
must be some multiple of 200 ke, which is
closest to the desired signal output of the trans-
mitter. Assume that a transmitter signal of
5,835 kc is desired. The receiver should first
be calibrated at 5,800 kc and not at 5,835 ke,
because receiver calibration is accomplished by
using the harmonics of a 200-ke crystal.

b. Turn control @& to MO for the band being
used.

¢. From the transmitter calibration chart,
determine the dial setting corresponding to the
calibration check frequency and turn FREQ.
CONTROL knob @ to that dial setting.

d. Turn control © on the receiver to the NET
position.
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e. Set control © on the transmitter to MCW
or CW. Do not set it to PHONE because cal-
ibration will be impossible in that position.

f. Turn control & to SEND if Generator
GN-58-(*) is used alone, or if any other of
the power supplies is used. Turn control @ to
STANDBY if Battery BA—48 is used with the
generator power supply.

g. Turn A.F. GAIN control @ and R.F.
GAIN control @ on the receiver to their mid-
position settings.

h. Adjust OSC. CAL. CONTROL @& on the
transmitter with a screw driver until a beat
note heard in the headset stops, and then starts
again. The place where the silent point (zero
beat) appears is where control @ should be set.
This corrects the calibration for that particular
frequency, and all other frequencies within that
band also will be correct.

1. To restore the receiver and transmitter to
normal operation, turn control @© to C.W. or
PHONE.

59. Net Operation

In operation, all transmitters and receivers
are tuned to the same frequency. To be sure
that the transmitter is tuned to the same fre-
quency as the receiver, proceed as follows:

a. With Radio Set AN/GRC-9(*) set up for
operation, turn switch ® to the SEND or
STANDBY position depending on the power
supply being used (par, 58f).

b. Receive the desired signal with the re-
ceiver TUNING control @© on either PHONE
or C.W. and lock the tuning dial at this fre-
quency point.

¢. Observe the frequency of the net control
station and, referring to the transmitter cal-
ibration chart, adjust the transmitter FREQ.
CONTROL dial @ to the approximate fre-
quency.

Note. If an end-feed long-wire antenna is being used,
make certain that the proper antenna jumpers are

closed and that the transmitting antenna is matched to
the transmitter (par. 565(9)).

d. Turn switch @ on the receiver to the NET
position.

e. Turn switeh (D) on the transmitter to MCW
or CW. Do not place switch @ on PHONE be-
cause it will be impossible to tune the trans-
mitter to the receiver frequency,
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7. Tune the transmitter FREQ. CONTROL
@ until the strongest beat note is heard in the
headset.

- g. Adjust FREQ. CONTROL @@ on the trans-
mitter until a condition of zero beat is obtained.

Caution: During the entire process of tuning
the transmitter to the receiver, do not press the
key or microphone button because this will
cause the transmitter to have full output, and
the station that the receiver is receiving will be
blocked out.

h. After the zero beat is found, lock the tun-
ing knob of FREQ. CONTROL @).

i. Turn control ® on the transmitter to
PHONE, MCW, or CW, whichever type of
transmission is desired.

;- Turn control © on the receiver to PHONE
or C.W., whichever type of reception is ob-
tained from the other net stations.

60. Antijamming

a. If reception is jammed by enemy signal,
promptly notify the immediate superior officer.
Do not stop operating the radio set. In many
cases, a usable signal may be received through
enemy jamming interference if the correct
procedure is followed. Under no condition al-
low the radio set to close down because of
enemy jamming. Continue to operate as well
as possible. In this way the enemy has no way
of determining how effective his jamming is.

~ b. Reception. For reception of signals that
are jammed by cw, fm, bagpipes, pulses, or
other types of noise, proceed as follows until
signal read-through is established:

(1) Slowly rotate TUNING control @®
through several degrees on either side
of the desired signal. This may sep-
arate the desired signal from the jam-
ming signal.

(2) Orient the antenna at various angles
or change antennas. This procedure
may favor the polarization of the de-
sired signal, and is especially recom-
mended for the higher frequencies.
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(3) If the steps given in (1) and (2)
above are inadequate, change the di-
rection, length, and height of the an-
tenna. This method is recommended
for the higher frequencies.

(4) If possible, locate the receiver with a
tree, earth mound, or truck between
the antenna and the jamming signal
to possibly reduce the strength of the
jamming signal. This will have to be
tried experimentally such as moving
the receiver in a circle around the tree
to find the best place of reception.

(5) If the steps given in (1) through (4)
above do not provide a satisfactory
signal, request a change of frequency
and call sign.

(6) Turn control © to C.W. on am recep-
tion and listen for a steady beat note
of the desired carrier to be received.
When the beat note stops, send a
signal so the enemy will think the
message got through. Request the use
of cw transmission if the am recep-
tion is jammed.

(7) If the steps given in (1) through (6)
above do not provide a satisfactory
signal, request a change of frequency
and call sign.

(8) If the jamming is so complete and ef-
fective that alternate frequencies do
not permit communications by radio,
use some other method to get the
message through while still operating.

(9) Continue to operate. Do not let the
enemy know his jamming is effective.
This keeps the jamming equipment
tied down to what the enemy believes
is an active frequency.

61. Stopping Procedure

For any type of transmission or reception,
the stopping procedure for the transmitter and
receiver is exactly the same. Refer to par-
agraph 54 for this procedure.



CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section 1. ORGANIZATIONAL TOOLS, MATERIALS, AND TEST EQUIPMENT

62. Tools, Materials, and Test Equipment Re-
quired

The following tools, materials, and test equip-
ment are required for organizational mainte-
nance procedures.

a. Tools. Tool Equipment TE—41.

b. Materials, Moisture and Fungus Proof-
ing Xit MK-2/GSM. Cleaning Compound (Fed-
eral stock No. 7930-395-9542).

¢. Test Equipment. A common usage name
is indicated after each component.

Nomenclature Common name TM No.

Electron Tube Test Tube tester___ | TM 11-5083
Set TV-7/U.

Multimeter TS-297/U_| Multimeter___ | TM 11-5527

63. Special Tools Supplied

The special tools supplied with the radio set
are found in Box BX-53 or in the consolidated
receiver-transmitter package. The use of these
tools is described below.

a. Tube Puller. This tool is used to remove
the miniature tubes used in the radio set (fig.
31).

b. Dial Light Puller. This tool is used for
removing and replacing the small dial illumi-
nating lights located behind the transmitter
and receiver front panels (fig. 32).

¢. Bristo (Fluted) Socket Wrenches. These
tools are used to remove the tuning knobs on
the receiver-transmitter front panel. In early
models, a No. 6 wrench is used and in the late
models, a No. 8 wrench is used.

d. Allen Wrench No. 8. This tool is used to
fit into a No. 8 Allen-type socket headless set
screw and a No. 4 socket head cap screw. The
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knob on VOLTAGE CHANGE SWITCH, lo-
cated in the vibrator power supply, has a socket
head set screw. This wrench is located inside
the case of Vibrator Power Supply PE-237.

Note. The tube puller and Bristo wrenches are not
supplied in later models of the radio set because these
tools are part of Tool Equipment TE—41.

64. Special Tool not Supplied
(fig. 51)

a. Use a shorting stick to discharge the
power supply filter capacitors before perform-
ing preventive maintenance or trouble shooting.
Normally, when the power is turned off, capac-
itors in the equipment will discharge to ground
through bleeder resistors or voltage dividers.
If the discharge network should fail, the capac-
itors can remain charged after the power is
turned off. Contact with a charged capacitor
might result in severe burns and shock. Short-
ing capacitors with a shorting stick prevents
such accidents.

b. If a shorting stick is not available, make
one as follows:

(1) Get a hardwood dowel approximately
14 inch in diameter and 15 inches
long.

(2) Drill a 14-inch hole in one end of the
dowel to a depth of 2 inches.

(3) Press-fit a 3-inch piece of copper or
"brass bus wire into the hole as far
ag it will go.

(4) Solder one end of a 36-inch piece of
No. 10 flexible stranded wire or equiv-
alent to the bus wire as close to the
dowel as possible.

(5) Attach a battery clamp to the other
end of the wire,

(6) Apply several layers of friction tape
over the soldered connection at the
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bus wire, leaving approximately 14
inch of the bus wire bare.

(7) Continue the tape down over the dowel

for a distance of 2 inches.

(8) Form an insulated handle for the

shorting stick by winding two layers
of rubber tape and two layers of fric-
tion tape around the other end of the
dowel for a distance of 6 inches.

¢. The power supply filter capacitors can be
discharged indirectly by using the safety short-
ing stick after the power is turned off as fol-

lows:

(1)

(2)

Connect the battery clamp to a known
chassis ground.

Hold the safety shorting stick by the
insulated handle and touch either the
cap of transmitter tube 2E22 or pin
32 of the power receptacles with CD-
1086 disconnected from the power
supplies as follows:

Power receptacle
reference No.

Power Supply

734
240
4202
J2

J1

Vibrator Power Supply PE-237.

Generator GN-58—-(*).

Dynamotor-Power Supply DY-88/
GRC-9.

Dynamotor-Power Supply DY-105/
GRC-9X.

Power Supply PP-237(*) /GRC-9Y.

Section Il. REMOVAL OF

65. Receiver-Transmitter Sections

Remove the receiver-transmitter sections as
instructed in paragraph 32 and remove the tube
shield covers by releasing all retaining springs
and then lifting the cover straight up without

tilting it.

a. Precautions. Before attempting removal of
the pluck-out items, observe the following:

(1)
(2)
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Wait until the tubes are cool.

Be sure that all power cables to the
receiver-transmitter are removed. Dan-
gerous voltages exist in this equipment.
The plate cap on power amplifier tube
V103 (2E22) has 500 volts on it regard-

CLLLLL T TR

2 LAYERS OF FRICTION TAPE

HARDWOOD DOWEL 172" DIA.
# 10 WIRE 36"LONG
-—

BATTERY GLAMP

2 LAYERS OF RUBBER 3 ’a

**— TAPE COVERED WITH
2 LAYERS OF FRICTION TAPE

TM263-67
Figure 51. Shorting stick.

PLUCK-OUT COMPONENTS

(3)

less of the position of the handkey. Use
the safety shorting stick between the
plate cap and chassis ground.

Some of the transmitter tubes look ex-
actly like the receiver tubes. When re-
placing the receiver and transmitter
tubes, be sure not to mistake the trans-
mitter tubes marked 3A4 with those of
the receiver tubes. If a receiver tube is
placed in a transmitter socket, it will
burn soon after the power is turned on.

b. Tubes and Lamps.
(1) Miniature tubes. To remove a tube, slide

the tube puller over the tube envelope
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(2)

(fig. 31). Pull upward on the tool to
remove the tube. After the tube has
been removed from its socket, remove
the tube from the tube puller by push-
ing the tube towards the handle.
Transmitter tube 2E22. Be sure to re-
move the plate cap first and then remove
the tube by pulling it out straight up-
wards.

(3) Regulator tube VR105. This tube can

(4)

be removed by opening the safety clamp
around the base of the tube. The clamp
may be opened very easily by inserting
a screw driver tip in the small slot on
the clamping lever and by twisting the
screw driver counterclockwise slowly.

Tube replacements. For tube replace-
ments, line up the blank space on the
tube with the blank space in the socket
before attempting to insert the tube into
the socket. A tube layout is given on
one side of the receiver and the tube
markings are also given on the tube
shield cover assemblies.

(5) Receiver dial lamp. The lamp may be

(6)

removed by using the dial lamp puller
(fig. 32). Also remove the dial lamp
from the puller by pulling on the glass
bulb and not the brass bayonet pin base.
Transmitter dial lamp. The transmitter
dial light (I 102) is located between the
main tuning capacitor and the panel
(fig. 121), and consequently cannot be
replaced from the back. To replace the
lamp, proceed as follow:

{(a) Remove the two screws that hold the

()

frame, dial window, and gasket in
front of the dial knob, control (@.
Note that the left screw is longer than
the right one.

Remove the dial light through the
opening by using the dial lamp
puller.

{¢) To insert the lamp, reverse the pro-

cedure. After replacement, be sure
that the window, frame, and gasket
make the unit watertight by tighten-
ing up on the screws.

(7) Neon indicator bulb. Remove the in-

dicator Polaroid lenses by grasping the

fixed section (the ring nearest the trans-
mitter panel as shown in fig. 26) and
unscrew it by turning counterclockwise,
as with an ordinary screw. When the
lenses are removed, the top of the neon
bulb is exposed. The bulb can be re-
moved from its bayonet type socket by
pressing it in gently with the pilot lamp
puller and twisting it in a counterclock-
wise direction. Tilt the transmitter
panel slightly and the bulb will fall out.
To replace the neon lamp, reverse the
above procedure, making sure that the
Polaroid lenses are screwed back on
tightly.

c. Bias Cell Battery BT1 (fig. 31). Loosen the
ring clamp that holds the bias cell in its socket.
Pull the unit straight up for removal. In earlier
models, the bias cell was not a pluck-out item.

d. Crystals.

(1) Receiver. There is only one crystal to
be removed (fig. 31). To remove the
crystal, insert a screw driver between
bias cell BT1 and capacitor C55 and
gently pry the crystal upward and, at
the same time, pull it with the fingers.
Transmitter. There are six crystals to
be removed. No special instructions are
required for their removal.

e. Reassembling Receiver-Transmitter Sections.
Replace the tubes, pilot light, and neon indicator
in their proper sockets. Do not mistake the re-
ceiving tubes for the transmitting tubes. When
replacing the transmitting crystals, be sure that
they are put into the sockets in accordance with
the information given in the CRYSTALS chart
on the transmitter front panel. Carefully replace
the tube and crystal cover plates. To reassemble
the receiver-transmitter into its case, refer to
paragraph 326 (6).

(2)

66. Power Supplies

a. Dynamotor-Power Supply DY-88/GRC-9.
To remove pluck-out items on the dynamotor
power supply, remove the cover from the case by
loosening the eight Dzus fasteners on the outside
of the front panel and proceed as follows:

(1) Vibrator E201 and ballast tubes (ther-
mal resistors) R208 through R210 are
located toward the left rear of the
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chassis (fig, 141). Vibrator E201 and
ballast resistors R208 and R209 can be
removed without further disassembly.

(2) Ballast resistor R210 is covered with a
cylindrical shield. The shield is removed
by twisting it in a counterclockwise di-
rection and then pulling it straight up
off the tube. Ballast resistor R210 then
can be removed without difficulty.

b. Dynamotor-Power Supply DY-105/GRC-
9X. To remove pluck-out parts on the dynamotor
power supply, remove the chassis from the case
by loosening the eight Dzus fasteners on the out-
side of the front panel and proceed as follows:

(1) Vibrator G1 and ballast tubes (thermal
resistors) RT2 and RTS8 are located in
the center of the chassis (fig. 145).
Vibrator G1 and ballast tubes RT2 and
RTI1 can be removed without further
disassembly.

(2) Ballast tube RT3 is covered with a cyl-
indrical shield. The shield is removed
by twisting it in a counterclockwise di-
rection and pulling it straight up off the
tube. Ballast tube RT3 may then be
removed without difficulty.
¢. Vibrator Power Supply PE-237.

(1) To remove the vibrator units in the
power supply, take off the top cover to
expose the upper side of the chassis
(fig. 183). Vibrators VBl and VB16
then can be removed without further
disassembly.

Section [Il. PREVENTIVE

67. 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 mainte-
nance differs from troubleshooting and repair
since its object is to prevent certain troubles from
occurring.

68. General Preventive Maintenance Techniques

a. Use No. 000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry
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(2) Tube 1006 is located under a shield can,
which is first removed by twisting it in
a counterclockwise direction and by
pulling it straight up off the tube. The
tube then can be removed without any
difficulty.

(3) Tube 1005 is held to the chassis by a
clamp that fits partly around the base
of the tube. The clamp is screwed to
the chassis. Loosen the retaining screw
and slide the clamp back off the base of
the tube. The tube then can be lifted
out without difficulty. The spare tube
1005 also is secured to the chassis in
this manner.

d. Generator GN-58—(*). To remove the top
cover, proceed as follows:

(1) Remove the cover clamp lock screws (on
models that contain them) that fasten
the cover clamps to the side of the hous-
ing.

(2) Open the cover clamps.

(3) Lift the top of the housing straight up.
Figure 126 shows the generator power
supply with the cover removed.

e. Power Supply PP-327/GRC-9Y or PP-
327A/GRC-9Y. Refer to TM 11-5070 for the
instructions in removing the pluck-out items.

f. Power Unit PE-261-A, PE-162-B, or PE-
162-C. Refer to TM 11-971 for the instructions
in removing the pluck-out items.

MAINTENANCE SERVICES

brush for cleaning. If necessary, except for elec-
trical contacts, moisten the cloth or brush with
cleaning compound; then wipe the parts dry with
a cloth. If the part cleaned is normally lubricated,
relubricate in accordance with the instructions
given in paragraphs 73 and 74.

Warning: Prolonged breathing of cleaning
compound fumes is dangerous. Make certain ade-
quate ventilation is provided. Cleaning compound
is flammable; do not use it near a flame.

¢. Use the safety shorting stick before touching
components in the transmitter or power supplies.

d. Whenever a loose connection is tightened,
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RADI0 COMMUNICATION,

OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
OIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS :

See other side

EQUIPMENT NOMENCLATURE

EQUIPMENT SERIAL NO.

D10 SET  AN/SERC - T G

LEGEND POR MARKING CONDITIONS: ¥  Satisfactory; X Adjustment, repair or replacemeat required;

@ Defect corrected.

NOTB: Strike out items not applicable.
DAILY
NO ITEM CONDIT 10N
Si wjviwgry S
1 COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmittecr, eorrydwp—vewow, wire and cable,
micrephones, tubes, spere parts, echnisal manuals and accessories). PAR.Tia ()}
2
LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.
PAR. 71a(2)
3 CLEAN DIRT ANO MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, OMEGROERE, KEYS, JACKS, PLUGS, SEtt-mBues,
CARRYING B8AGS, COMPONENT, PANELS.
! PAR. Tia(3)
L]
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK=OUT" ITENS: JFiibopbbbbibymGiiblbisbs, FUSES, CONNECTORS,
. . PAR. 710 (4)
5 INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, “WORNORmGibAREO=GEAliy M1SALIGNMENT, POSITIVE
AGEAh
PAR. 710(5)
6
CHECK FOR NORMAL OPERATION.
PAR. 710 (6)
WEEKLY
1] ]
no. ITEM 28o ITEM o
& 51
(=] I
H 13
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, M N
HOUNES, SHOCK MOUNTS, ANTENNA MOUNTS , «O@mibrtmtiOrriddton * el ATt DOGE=E LNyt
GGy AVG-QUHOES, AND CABLE CONNECT|ONS., Y NASEI=SAGES
8 14

INSPECT CASES, MOUNTINGS, ANTENNAS, <mowia®s, AND -EXPOSED
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE.

PAR. Ti1 b (1)

CLEAN volefepiFERGY=—0RabE NAME PLATES, DIAL AND—NEIER
WINCOWS , iibpr—tbieMbrbibn

INSPECT CORD, CABLE, WIRE, AND SHOCX MOUNTS FOR CUTS,

BREAKS, FRAYING, DETERIORATION, KIMKS, AND STRAIN, INSPECT WEREA® FOR DAMAGED GLASS “i=gnbitn

10 16
INSPECT ANTENNA FOR 400ENMMOMME®y CORROSION, LOOSE FIT, I qones ——
DAMAGED INSULATORS MM~REFEEORens. PP
PAR. 71 b (2)
un 17
INSPECT CANVAS ITEMS, 4hSaGhn AND CABLING FOR M1LDEW
TeaRs. ano rRavive: AD CABLING FOR uiLoEW, CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
12 |uSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 10
KNOBS, JACKS, CONNECTORS, £LECTRICAL TRANSFORMERS, SQMWERe- HECK TERMINAL 80X COVER® FOR SmhONby—temis, SANAGED
&5036, RELAYS, CAPACITORS, GEN- :.:-ceqef D:RTLA:g cng:sz. ’

ERATORS, AND PYLOT LIGHT ASSEMBLIES.

PAR.71b(3)

19 1F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA.. 1 11-238

REPLACES DA AGO FORM 419, 1 DEC 50, WHICH 1S OBSOLETE.

TM263-151

Figure 52. DA Form 11-238.
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—
SECOND AND THIRD ECHELON MAINTEKANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, KWADAR
___ INSTRUCTIONS: Ses other side
EQUIPRENT ROWENC LATURE I EQUIPHENT SERIAL WO.
Dio SE7 Ay/Cre =2 3
LBGEED POR NARKING COMDITIONS: v  Satisfactory; I  Adjustmeat, repair or replacemest required; @ Defect corrected:
NOTB: _Strike ost items aot applicable.
v T
| L 1TEM S MO, ITEM o
5 3
S
19
Il CONPLETEMESS AND GENERAL CONDITION OF EQUIPMENT (receiver, ELECTRON TUBES ~ INSPECT FOR LOOSE SwwEaORe®, CAP CONNEC~
tramamit corrying cases, wice --l =-llc. -lcr-ﬂh-ﬂ. ORS , =RAPNEG=SBONEPPP |4SUFF ICIENT SOCKET SPRING TEXSION}
tebae, spare porte,
PAR. T10(1) [rrraeey PAR, 71 ct1)
3 20
e
LOCAT10W AND INSTALLATION SUITABLE FOR NORMAL OPERATION, prrevrrvrermy y Y
PAR. Tia(2)
21
CLEAN BIRT ANO MOISTURE FROM ANTENNA, WICROPHOME, NEADSETS,
KEYS, VACKS, PLUGS, , CARRYING BAGS, INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, bibbmbebibdbiiie-
CouPONEMT PANE LS. PaR. 71a(3)
[ . 22 f
1NSPECT SEATING OF READILY ACCESSIBLE "PLUCK~OUT™ 1TEKS: .‘.33:5?&?“33«2?3 c:':cr?g ’233:83:35iéﬂir'?i-'ﬁskf?éﬁ-z.n
PS, CRYSTALS, FUSES, CGNNECTORS, VIBRATORS ; H tt b
“Mmm ' ’ ’ OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND=
PAR. T10(4) ING OF PLUNGERS AND HINGE PARTS. PAR, T1¢(2)
9 2)
INSPERT CONTROLS FOR B1NDING, SCRAPING, EXCESSIVE LOOSENESS, INSPECT YARIABLE CAPACITORS FCR DIRT, MOISTURE, NISALIGN=
WORN OR CNIPPED GEARS, MISALIGNNENT, POSITIVE ACTION. WENT OF PLATES, AND LOOSE WOUNT INGS.
PAR. 71 0(S) PAR 71C(3)] |
] 24
INSPECT RESISTORS, BUSHIKGS, AND INSULATORS, FOR CRACKS
CHECK FOR NORMAL OPERAT 0N, CHIPPING, BLISTERING, DISCOLORAT ION AND MOISTURE. !
PAR. 71 a(6) PAR, Tic(4)] |
1 25
CLEAN AND T IGNTEN EXTERIOR OF COMPINENTS AnD CISES, Rack INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RES ISTORS
WOUNTS, SHOCK WOUNTS, ANTENNA WOUNTS, SOMISR=PRANONTIsIOR FOR CORROS 10N, DIRT AKD LOOSE CONTACTS
AMECySAG-ai080, AND CABLE CONNECT 1ONS . 4 .
0 26
INSPECT CASES, WOUNT 1HGS, ANTENNAS, S4WeA®, AND EXPOSED CLEAN AND TIGNTEN SWITCHES, TERMINAL BLOCKS, Sd0wsae,
A \ RE. RELAY GAGGby AND INTERIORS OF CHASSIS ANO CABINETS NOT
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE bt ron s oy
PAR, 71b)
’ 21
INSPECT CORD, CASLE, WIRE, AND SWOCK MOUNTS FOR CUTS, INSPECT TERMINAL BLOCKS FOR LOOSE COMNECT1ONS, CRACKS
BREAKS, FRAYING, DETERIORATION, KINKG, AND STRAIN. AND BREAKS.
10 28
INSPECT ANTENNA GQA=EO0EUWMNOWMIES, CORROSION, LOOSE FIT,
ORMACED INSULATORS aiBuiit-uiotonte CAELK ST NGO DU IARLE S S
PAR. TI b(2)
n 29
INSPECT CANVAS ITENS, ulPWity AND CASLING FOR 1 LDEW, LUBRICATE EQUIPMENT | '
TEARS, ANO FRAYING. ARARIAMENE O5 TME ARME MR ACATL o
PAR. Ti ¢ (3)
12]  (MSPECT FOR LOOSENESS OF ACCESSIBLE (TEMS: SWITCMES, KNOBS, 30
JACKS, CONMECTORS, ELECTRICAL TRANSFORMERS, POWEROIARS, INSPECT GENERATORS, Waewywes. DYNAI Fon o0
rELATS . , CAPACITORS,, GENERATORS, SPRING TEWSION, ARCIMG, mmu“ e
A PILOT LIGHT ASSEWSLIES. PAR. 71D (3) AR, 71c(6) |
1 3
v CLEAN AND TIGHTEN CONNECTIONS AND MOUNTIMGS FOR TRANSFORMERS
v CHOKES, POTENT 1OMET ERS, whMO=ANGSIWIGw
i) 32
CLEM Wm WAME PLATES, DIAL MID=wePen INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, WO
WINOOUS, SEUGA=ASORDUIS ., PHEOOIRE FOR OVERHEAT ING chiifuGuiionbbbiidiobn
13 33
TNSPECT MGBGAG FOR DAMAGED GLASS AND CASES. BEFORE SNIPPING OR STORING - REMOVE BATTERIES.
16 3¢
17 35
CHECK ANTENWA GUY WIRES FOR LOOSENESS AND PROPER TENSION. INSPECT BATTERIES FOR SHORTS ANO OEAD CELLS.
1s 36 | wwseecr rom wen ATERPR y
CHECK TERMINAL BOX COVER®: FOR OMAONDY=EENIy IWNOED | W OR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS.
GAONETS, BIRT AND GREASE. T
MOISTURE AND FUNG!PROOF.
[38] 4F PEFICIENCIES NOTED ARE WOT CORREGTED DURING INSPECTION, NDICATE ACTION TAKEN FOR CORRECT1ON.

DA .. 511-230

AEPLACES DA AGO FORM %19, 1 DEC 50, WHICH 1S OBSOLETE.

o 16—4383-1

TM263-152

Figure 53. DA Form 11-239.
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it should be moisture-fungiproofed by applying
the varnish with a small brush.

e. When performing organizational mainte-
nance, the operator should not disassemble the
equipment except as instructed below ;

(1) Remove the chassis and their cover
plates should be removed in the re-
ceiver-transmitter sections.

(2) Take off the top covers and the spare
parts compartment covers should be
removed in the dynamotor power sup-
plies.

f. When performing organizational mainte-
nance, the repairman may disassemble the equip-
ment as described in e(1) and (2) above, as
well as removing the top cover of the generator
power supply.

69. Use of First Echelon Preventive Maintenance
Forms
(fig. 52)

a. DA Form 11-238 is a preventive mainte-
nance check list to be used by the operator as
directed.

b. Items that do not apply to the radio set are
lined out on figure 52. References in the ITEM
block in the figure are to paragraphs in this
manual that contain additional information about
the item.

70. Use of Second and Third Echelon Preventive
Maintenance Form
(fig. 53)

a. DA Form 11-239 is a preventive mainte-
nance check list to be used by second and third
echelon repairmen as directed.

b. Items that do not apply to the receiver are
lined out on figure 53. References in the ITEM
block in the figure are to paragraphs in this
manual that contain additional information about
the item.

71. Performing Preventive Maintenance

Caution: Tighten screws, bolts, and nuts care-
fully. Fittings tightened beyond the pressure for
which they are designed will be damaged or
broken.

a. Daily Item.

(1) Refer to the table of components (par.
7), the list of running spares (par. 21)
and the list of additional equipment re.

70

quired (par. 22) when checking for
completeness of the equipment. For
monthly maintenance, check the spares
contained inside the power supplies.

(2) Refer to paragraph 24 for selecting the

(3)

(4)

location of the and to paragraphs 29
through 40 for the installation proce-
dures.

Check the legibility of the crystal fre-
quencies and their corresponding dial
markings written on the CRYSTALS
chart. If they are illegible and have to
be remarked, refer to paragraph 32b (5)
for instructions on how to obtain the
proper numbers,

Check the fuse ratings of the dynamotor
power supply used to see if they corres-
pond to the voltage of the vehicular
battery. Refer to paragraphs 37b(6)
and 37¢(3) and (4) for the fuse ratings
of the dynamotor power supplies.

(5) Be sure to unlock controls ©), @), and ®

(6)

(1)

(3)

(pars. 42 and 43) before attempting to
turn their knobs. For monthly preven-
tive maintenance, inspect the teeth on
the gears of the antenna coil (T110A
and T110B) tuning slug assembly (fig.
120). Check the antibacklash gear on
the receiver tuning shaft. If the gears
are dirty, clean them with a small brush
dipped in cleaning compound. Relubri-
cate the gears as instructed in para-
graph 73b.

If there is any doubt concerning the
operation of the radio set, proceed to
the equipment performance check list
(par. 83).

Warning: Disconnect all power to
the radio set and use the safety shorting
stick to be sure no high voltage exists
in the equipment.

b. Weekly Items.

Check to see that the antenna insulating
supports are clean. The threaded por-
tions of the whip mast sections should
be cleaned and freed from any green
scale which usually collects on copper
exposed to the air. Any breaks in the
long-wire antenna should be carefully
spliced and soldered.

Check to see that Plugs PL-55 and PL-
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68 are bright and clean. If not, clean
the plugs with metal polishing paste,
and remove all traces of polish on the
plugs. Check to see that the key does
not bind and can be manipulated at
normal speed. Check the spring-held
Jjack covers on the PHONES, KEY, and
MIKE jacks. Check the dial locks for
tightness.

¢. Monthly Items.

(1)

(2)

Tubes operated at high voltage, such
as tube type 2E22 with exposed plate
connections, should be kept extraordi-
narily free from dirt and dust to pre-
vent leakage of current. The plate cap
may be cleaned with a piece of No. 000
sandpaper by wrapping the paper
around the cap and gently rubbing the
surface. Excessive pressure is not
needed. Wipe the cap and glass en-
velope with a clean dry cloth.

Check the relays as follows :

(a) Examine the contacts of the relays

with the aid of a flashlight.

(b) Tighten all loose connections and

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

(¢) Brush the exterior with a soft brush.

If it is very dirty, clean it with a
brush dipped in cleaning compound.
If the connections are dirty or cor-
roded, remove, clean, and replace
them carefully.

(d) When it is necessary to clean the
contact surfaces, burnish them with
a clean blade of the contact burnish-
ing tool. Place the blade between the
contacts, press the contacts together,
and move the blade back and forth.
If the contacts require additional
cleaning, apply Cleaning Compound
with a toothpick and again burnish
with a clean blade of a burnishing
tool. Remove all traces of the clean-
ing compound with a clean dry cloth.
Note. In the dnyamotor power supplies,
only relay K201 of Dynamotor-Power Sup-
ply DY-88/YGRC-9 (fig. 142) should be in-
spected. The other relays are hermetically
sealed and, if defective, must be replaced.

(3) Do not bend the plates of the tuning and

trimmer capacitors of the receiver-
transmitter because alignment and cali-
bration may be impossible.

(4) The antenna binding post, Insulator

IN-127, and Mast Base MP—65 or MP-
65-A are subjected to high rf voltages
when the radio set is in operation. Clean
them thoroughly and tighten them to
prevent arc-over or leakage.

(5) Refer to paragraphs 72 through 74 for

lubricating instructions.

(6) Refer to paragraphs 200 through 202

for instructions pertaining to the
brushes.

(7) Remove Battery BA—48 from its com-

partment in Bag CW-140/GRC-9.

Section 1V. LUBRICATION

Note. Lubrication operations will be performed in accordance with the following instructions. There is no lubri-
cation order for this equipment.

72. Approved Lubricants for Radio Set AN/
GRC-9(*)
a. Lubricating Materials. The following chart

lists the lubricating materials necessary for serv-
icing Radio Set AN/GRC-9(*) :

Symbol

Standard nomenclature

OE 10

Qil, Engine, Heavy Duty.

PL Special | Oil, Lubricating, Preservative, Special.

GL

Grease, Aireraft and Instruments.
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b. Preliminary Lubrication Instructions.
(1) Do not use excessive amounts of grease

or oil and do not allow electrical con-
tacts to become greasy.

(2) Make certain that lubricants and points

to be lubricated are clean and free from
sand, grit, or dirt. These abrasives are
the chief causes of bearing wear and
often necessitate bearing replacements.

(3) Use cleaning compound to clean all

parts. Before lubrication, wipe clean all
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surfaces to be lubricated ; use a lint-free
cloth dampened with cleaning com-
pound. Keep cleaning compound off
surrounding parts.

Warning: Gasoline will not be used
for cleaning purposes.

73. Lubricating Instructions for Receiver-Trans-
mitter RT-77(*)/GRC-9

a. Each month, clean the exposed bearing sur-
faces of switch detent surfaces, hinges, and fas-
teners, and sparingly apply oil (PL Special).
Remove excess oil to prevent possible malfunc-
tioning. Be sure to keep the switch contacts free
of all oil and grease .

b. Each month, clean exposed surfaces of an-
tenna tuning slug drive gears, receiver and trans-
mitter tuning capacitor drive gears, and apply to
the gear teeth grease (GL). Avoid an excess of
grease,

74. Power Supplies, Lubrication at First and
Second Echelons

a. Generator GN-58—(*). On the very early
models, where oilite bearings were not used,
apply a few drops of oil (OE-10) or oil (PL
Special) every 3 months. Apply the oil to the
hand erank bearings at the side of the generator
case. Do not loosen any of the sealed screws of
the waterproof case. For lubrication of the gen-
erator power supply at higher echelons, refer to
paragraph 205.

b. Dynamotor-Power Supply DY-88/GRC-9.
For lubrication of the dynamotor power supply,
refer to paragraph 209.

¢. Dynamotor-Power Supply DY-105/GRC-
9X. For lubrication of the dynamotor power
supply, refer to paragraph 213.

Section V. WEATHERPROOFING

75. Arctic Maintenance

Special precautions to prevent poor perform-
ance or total operational failure of this radio set
at extremely low temperatures are as follows:

a. When the receiver-transmitter is not used,
replace Panel Cover CW-109/GRC-9.

b. Wrap the microphone in its cover bag when
it is not used.

c. Allow a warming time for the equipment
to reach its operating temperature.

d. Keep Battery BA-48 gtored in its compart-
ment in Bag CW-140/GRC-9 because extreme
cold will cause the battery to fail.

76. Tropical and Desert Maintenance

Special precautions to prevent failure of this
set in areas subject to extremely high tempera-
tures, low humidity, and excessive sand and dust
are as follows:

a. To prevent overheating, operate the radio
set as instructed in paragraph 47a.

b. Make semimonthly preventive maintenance
checks as instructed in form DA-239.

¢. Keep the cover cap on the Battery receptacle
at all times Cord CD-1119 is not used.

Section VI. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

77. General

a. The troubleshooting and repair work that
can be performed at the organizational mainte-
nance level (operators and repairmen) is limited
in scope by the tools, test equipment, and replace-
able parts issued and by the skill of the repair-
man. Accordingly, troubleshooting is based on
the performance of the equipment and the use of
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the senses in determining such troubles as burned-
out tubes, cracked insulators, etc.

b. The following paragraphs in this section
help in determining which of the components,
such as the receiver-transmitter or power sup-
plies, is at fault and in localizing the fault in that
component to the defective stage or item, such as
a tube or relay.
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Caution: Do not make adjustments to any
circuit involving alignment.

78. Checking Power Cables
(fig. 54)

A defective power cord is often the cause of an
inoperative receiver or transmitter. The repair-
man can save a great deal of time by checking the
cord first. Use Multimeter TS-352/U for con-
tinuity tests of the wires in the cords.

79. Visual Inspection

a. Failure of this equipment to operate prop-
erly will usually be caused by one or more of the
following faults.

(1) Improperly connected battery cable,
Cord CD-1119 or power Cord CD-1086.
(2) Worn, broken, or disconnected cords or
plugs.
(3) Antenna lead-in improperly connected
to ANT. binding post.
(4) Receiver-transmitter interconnecting ca-
ble not connected properly, defective.
(5) Defective tubes, or crystals.
(6) Loose or broken internal wiring.
(7) Dirty or broken switch contacts.
(8) Faulty relay contacts caused by over-
loading,
(9) Blown fuses or tripped circuit breaker.
Caution: Do not mishandle tubes.
Refer to paragraph 81 for tube replace-
ment techniques.
b. Visually inspect the antenna system for ob-
vious abnormalities.
¢. Check as many of the above items as prac-
ticable before starting a detailed examination of
the component parts of the system when the
equipment fails. If possible, obtain information
from the operator of the equipment regarding
performance at the time trouble occurred.

80. System Sectionalization of Trouble to a
Component

a. System sectionalization means tracing a
fault to the particular component of Radio Set
AN/GRC-9(*) responsible for the abnormal op-
eration of the set. By carefully observing the
performance of the receiver and transmitter when
the equipment is in operation, the fault can often
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be determined immediately as either a trans-
mitter, receiver, power cord, or power supply
fault.

b. The instructions given in (1) and (2) below
will aid the repairman in tracing trouble to a
component.

(1) The receiver may fail to operate for any
of the following reasons:

(a) Battery BA-—48 may be weak or ex-
hausted. Substitute a new battery or
use any one of the other power sup-
plies available and operate the re-
ceiver in the receive position.

(b) The headset may be defective. Sub-
stitute another headset or use the
loudspeaker.

(¢) When using any one of the power
supplies except Battery BA—48, Cord
CD-1086 may be defective. Substi-
stute the other cord issued with the
radio set.

(2) The transmitter may fail to operate for
any of the following reasons:

(a) One power supply may be inoperative.
Substitute any one of the others used
with the radio set.

(b) The key or microphone switch may be
defective. Substitute one for the other
to check the starting of the transmit-
ter.

(¢) The power cable may have one or
more broken connections. Try the
other Cord CD-1086.

(d) On crystal-controlled operation, a
crystal may be defective. Substitute
another crystal or switch crystals by
use of control ® (fig. 43).

(e¢) When using the combination of Gen-
erator GN-58(*) and Battery BA-
48, the battery may be weak or ex-
hausted,

81. Electron Tube Replacement Procedure

To prevent the possiblity of discarding -service-
able electron tubes, follow the procedures de-
scribed below:

a. Use Electron Tube Test Set TV-7/U and
test first the tubes suspected of causing the
trouble, then test the other tubes one at a time.
Substitue new tubes only for those which are
defective.
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b. Ifa

tube tester is not available, troubleshoot

by tube substitution as follows:

(1)

Replace the suspected tubes, one at a
time, with new tubes. Note the tube
and the corresponding socket since dif-
ferent sections of the equipment may
use the same type tubes. Magny tubes
used in low-frequency stages such as
the receiver beat-frequency oscillator
(bfo) tube, V7, may not work when
plugged into the receiver converter
socket. Therefore, a mixup of these
tubes could create a new source of trou-
ble. Conversely, the converter tube, V2,
may not work as an hf oscillator but
can be used in the bfo stage. A chart
of the similar type tubes used in the
receiver and transmitter are shown
below :

Refer-
Tube ence
Location type No. Use
Receiver 1L4 V1 Rf amplifier.
1L4 V3 If amplifier.
1R5 V2 Converter.
1R5 | V4 If amplifier-crystal oscil-
lator.
1R6 | V7 Beat-frequency oscillator.
Transmitter | 3A4 | V101 | Master oscillator.
3A4 | V102 | Frequency doubler.
3A4 | V105 | Modulator-oscillator.

(2)

(3)

Reinsert the remaining original tubes,
one at a time, in the original sockets.
If equipment failure occurs during this
step, discard the last original tube. Do
not leave a new tube in a socket if the
equipment operates satisfactorily with
the original tube. If practicable, retain
any removed tube until its condition is
checked by a tube checker.

If there is an insufficient number of
spare tubes, perform the following pro-
cedures:

(a) Substitute a new tube for one original
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tube. If there is no difference or
just a slight difference, remove the
new tube and replace it with the
original one. Similarly, check each
original tube, in turn, until the equip-
ment becomes operative.

(b) It is possible to remove bfo tube VT

from the circuit and the receiver will
still operate. This tube can be used
as a substitute tube in either the con-
verter or if stage.

(¢) In the transmitter, V105 is used as

an audio-frequency (af) oscillator in
the cw and mew positions. In these
two positions, the af tone is sent to
the receiver for monitoring purposes.
If the transmigzer is not operating
but sidetone signals are heard in the
headset, then V105 will be a known
good tube. It may be used as a sub-
stitute for V101 or V102 or either
V101 or V102 can be plugged into
the modulator tube socket thus, in
effect, using the modulator stage and
the sidetone monitoring stages as a
tube tester.

(d) If a replacement for a bad tube soon

(2)

(5)

(6)

(7

becomes defective, troubleshooting
must be performed before any more
tube substitution 18 performed.

Keep a tube that has been in use a long
time. Length of service does not neces-
sarily mean it has to be discarded.
Satisfactory operation of the tube in
the equipment is the proof of its con-
dition, '
Do not discard a tube that reads on or
near the minimum requirements for
that tube. A certain percentage of new
tubes barely pass the power limits of
the allowable tolerance.

Be careful when removing tubes from
their sockets. Do not rock a tube in its
socket; this may cause the pins to be-
come broken, bent out of shape, or make
intermittent connections,

When replacing the tubes, line up the
blank space between the tube prongs
with the blank space on the socket be-
fore attempting to insert the tube into
its socket.

82. Troubleshooting by Using Equipment Per-

formance Checklist

a. General. The equipment performance check-
list (par. 83) will help the operator determine
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whether Radio Set AN/GRC-9 (*) is functioning
properly. The checklist gives the item to be
checked, the normal indications of correct opera-
tion, and the corrective measures that the oper-
ator can take, To use this list, follow the items in
numerical sequence.

b. Action or Condition. For some items, this
column gives the conditions and switch settings
under which the item is to be checked. For other
items, this column states what must be done to
the item to check for normal indications given
in the next column.
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¢. Normal Indications. The normal indications
listed include the visible and audible signs the
operator sees or hears when he checks the item.
If the indications are not normal, apply the rec-
ommended corrective measures.

d. Corrective Measures. The corrective meas-
ures listed are those the operator can make with-
out turning in the equipment for repairs. A
reference in the table to a paragraph indicates
that the trouble cannot be corrected during oper-
ation and that troubleshooting is necessary.
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CHAPTER 5
THEORY

Section . THEORY OF RECEIVER

84. Block Diagram
(fig. 55)

a. General. The receiver section of Receiver-
Transmitter RT-77(*) /GRC-9 consists of a
seven-tube superheterodyne receiver that provides
reception of cw, mcw, and am signals over a
frequency range of 2.0 to 12.0 mec. The block
diagram shows the signal path through the re-
ceiver. A complete schematic diagram is shown
in figure 175. The same antenna is used for
transmitting and receiving; switching between
the two sections is accomplished by a relay in the
transmitter. Monitoring of the transmitter in all

three operating positions -(cw, mcw, and am) is

made available in the receiver. The gain of the
receiver is strong enough to drive a loudspeaker
as well as a headset.

b. Antenna Circuit. The signal is picked up
by the antenna and fed through the contacts of
keying relay K101 to rf amplifier V1. The an-
tenna is connected to the receiver when the relay
is in the deenergized position. Provisions are
made in the unit so that either a vertical mast
(whip), long-wire, or doublet antenna may be
used. The antenna receiving components are lo-
cated in the transmitter section and the signal
is fed to the receiver by the receiver-transmitter
interconnecting cable.

OPERATION SWITCH

¢. Rf Amplifier. The signal is fed to tuned rf
amplifier tube V1 through the receiver-transmit-
ter cable to socket J3 (fig. 57). Tube V1 increases
the signal voltage, serves to isolate the oscillator
section of the tube V2 from radiating its signal
through the receiving antenna, and stops un-
wanted signals from entering the converter stage.
The gain of V1 is controlled mamially by gain
control ® and automatically controlled by auto-
matic volume control (ave) (am position only).

d. Converter. The signal from V1 is fed to
mixer high-frenquency (hf) oscillator tube V2.
The hf oscillator section of V2 produces the hf
voltage which is 456 kc¢ higher than the signal
frequency. This voltage is combined with the
received signal in the mixer section of V2 to pro-
duce a difference beat frequency of 456 k¢ which
is selected and amplified by the if intermediate-
frequency tubes. No avc voltage is fed to the
converter stage.

e. If Amplifier, The 456-ke signal is fed to a
two-stage if amplifier consisting of tubes V3 and
V4. The if amplifier is a high-gain circuit which
is permanently tuned to 456 kc and is thus a
constant, single-frequency amplifier. Most of the
signal amplification of the receiver occurs in the
if amplifier stage. Avc and manual gain control
are used only on tube V3, as V4 is also used as
a crystal oscillator.

POSITION
conTRoL [0 _ vanmonics 10
F
6 FREQ IN OF 200 K¢ SIDETONE
2-T0 12-MC l 456 KC
RANGE =1
CONV —_—— —L—— - - ==
RF AMPL === IST IF H 20 IF | ';TAL osc ! rDET, Ave) T1sT AF 7S 2D AF TO HEADSET
XMTR KEYING Vi i MIXER | AMPL Eedt “va | ! va | 18 wxr.n: i AMPL : AMPL J—» HS-30RUM)
RELAY KIO} e v2 I u=yrs | {I/2}1RS t >
1 ILe 1/2)155 0/2)188 304 PERMANENT MAGNET
—— L wams | -4t LTS Luase g LOUDSPEAKER
456 K¢
s“‘?&'E‘ // AseKc 458 KC
1G FREQ — -
;'- HF 0SC -! 200KC 0% & (VARIABLE)
v2 XTAL
OPERATION SWITCH
IUGILL POSITION . BFO 288KC
e CONTROL RS VARIABLE)
AVC VOLTAGE TM263-1

Figure 55. Block diagram of receiver section.
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f. Crystal Oscillator. Tube V4 is used as a
crystal oscillator in addition to serving as a sec-
ond if amplifier. A 200-ke crystal and a tank
circuit operates in conjunction with V4 to gen-
erate harmonics of 200 kec. The harmonics are
then fed through the CAL. position of the opera-
tion switch, control ©), to the control grid of rf
amplifier V1. These harmonics are then used to
check the dial calibration of the receiver.

g. Detector, Ave, and Audio-Frequency Voltage
Amplifier. The amplified signal from the second
if amplifier is fed to detector tube V5 for demodu-
lation. Tube V5 is a dual tube, which serves as
a detector, source of ave, mixer for detection of
cw signals, and first af audio-frequency amplifier.
The signal is detected and fed to the first af am-
plifier which steps up the af voltage to drive the
second af amplifier. The ave voltage is developed
in the detector half of the tube and used to con-
trol the bias voltages of the control grids of V1
and V3. The bfo (beat-frequency oscillator) sig-
nal (second harmonic of V7) is also fed to the
detector section through the C.W. position of the
operation switch, control @©. The bfo signal is
then mixed with the if signal to produce a beat
frequency in the af range to make cw reception
possible.

h. Second Af Amplifier. The signal from the
first af tube is made strong enough by the second

af amplifier to drive either a headset or a loud-
speaker. A sidetone signal from the transmitter

ANT. SELECTOR| SWITCH SI02F

is also fed to this stage which is used for monitor-
ing purposes (7 below).

i. Beat-frequency Oscillator. Beat-frequency
oscillator tube V7 permits the reception of cw
signals. The bfo generates a signal of 228 ke.
The second harmonic, 456 kc, of this signal is
used to beat against the incoming if signal in
the detector tube. The tuned circuits of the re-
ceiver must be slightly detuned from the center
of the rf signal before the cw signal can be heard.
The bfo harmonic then beats against the if signal
to produce a beat note in the af range. The af
signal developed in the detector is then fed to
the af amplifier stages as in am reception.

7. Sidetone Monitor. During am or mew trans-
mission, a portion of the modulator signal is fed
to the receiver output transformer so that-the
intelligence, either voice or tone, from the trans-
mitter can be heard in the receiver headset and
thus monitored. In the ew position, a tone is also
provided for the receiver for monitoring but does
not modulate the rf signal of the transmitter.

85. Antenna Circuit
(fig. 56)

The path of the signal is through the antenna
binding posts, keying relay K101, ANT. SELEC-
TOR switch section S102F (control @), antenna
matching transformer T114, and to RECEIVER
POWER SOCKET J106. The whip, long-wire,
or doublet antenna may be selected by means of

conTRoL (@)
0
. o
ROTOR
N %@ L
2 -—-=- -
@ -—F— 1 <8 < v

i TORCVR SOCKET J3
i THROUGH RCVR -XMTR

: KIOI REEL -
A1028 |» | (DE-ENERGIZED)
13

~ T
A 1024 4 B R >5 : L <o <Ly INTERCONNECTING GABLE
‘ Bl g8 I_J-_ . ] J1086

Tia [RECEIVER POWER SOGKET'

NOTES:

I. |ANT. SELECTOR| SWITCH

$102F, CONTROL [®)], s
SHOWN IN [DOUBLET] POSITION.

2. SWITCH S102F IS SHOWN AS
VIEWED FROM OPPOSITE THE
KNOB END.

T™M263-2

Figure 56. Antenna switching circuit of receiver.
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the antenna binding posts on the transmitter.
When a single-wire type is provided (whip or
long-wire), binding post A 102A is used, and
when the doublet is provided, binding post A 102A
and A 102B are used. The relay must be de-
energized to feed the signal to the receiver section
of ANT. SELECTOR switch section S102F. The
switch provides the proper circuit changes to re-
ceiver transformer T114 for the matching of
either antenna used (the impedance of the long
wire antenna is about 5,400 ohms and the im-
pedance of the doublet antenna is between 50
and 72 ohms). The signal is then fed to RE-
CEIVER POWER SOCKET J106 and to the
receiver section by means of the receiver-trans-
mitter cable connected to socket J3.

86. Antenna Switching
(fig. 56)

a. ANT. SELECTOR Switch. ANT SELEC-
TOR switch section S102F, control @), uses only
three of the eleven switch positions to match the
receiver input circuit to either of the three an-
tennas used. The rotating cam on the switch
covers four positions at a time with the leading
edge selecting the individual numbered positions.
During send or standby operation, position 1, 2,
3, or 4 can be switched in when a whip antenna
is used, position 5, 6, 7, or 8 can be switched in
when a long-wire antenna is used, and position
9, 10, or 11 can be switched in when a doublet
antenna is used.

b. Doublet Antenna Signal Path. The signal
path starts from the antenna, to binding post
A 102A and A 102B, and to contacts 4 and 12
on relay K101, respectively. With ANT. SELEC-
TOR switch section S102F set in DOUBLET
positions 9, 10, or 11, the signal path from nor-
mally closed contacts 4 and 5 of K101 goes
through the rotor and contact 12 of S102F to
gsecondary terminal 1 of transformer T114; the
path from normally closed contacts 12 and 13
on the relay is direct to secondary terminal 5 of
T114. The signal path from secondary terminals
1 and 5 of T114 is described in e below.

¢. Long-Wire Antenna Signal Path. When a
long-wire antenna is used, it is connected to ANT.
binding post A 102A. With ANT. SELECTOR
switch section S102F in REEL (long-wire) po-
sition 5, 6, 7, or 8, the signal from the antenna
is fed to the secondary of T114 through normally

AGO 10018A

closed contacts 4 and 5 of relay K101, and the
rotor and contact 8 of S102F, and is coupled by
induction from the primary of T114, From ter-
minals 1 and 5 of T114, the signal path is iden-
tical for any antenna used (e below).

d. Whip Antenna Signal Path. When a whip
antenna is used, it is also connected to ANT.
binding post A 102A. With ANT. SELECTOR
switch section S102F in WHIP position 1, 2, 3,
or 4, the signal from the antenna is fed to the
secondary of T114 through normally closed con-
tacts 4 and 5 of K101 and the rotor and contact
4 of S102F; and is coupled by induction from the
primary of T114. From terminals 1 and 5 of
T114, the signal path is identical for any antenna
used (e below).

e. Common Signal Path. The signal from the
secondary of transformer T114 is fed to pins 8
and 9 of RECEIVER SOCKET J106 located on
the transmitter and brought to pins 8 and 9 of
female socket J3 on the receiver by means of the
receiver-transmitter interconnecting cable.

87. Rf Amplifier V1
(fig. 57)

a. The first stage of the receiver is a tuned rf
amplifier which uses type 1L4. Rf transformer
T1 receives the signal from terminals 8 and 9
on female socket J3 and couples it through ca-
pacitor C8 to the control grid, pin 6. Grid resistor
R1 permits the application of the ave voltage,
but does not allow the signal to be shorted to
ground through ave filter eapacitor C33. Plate-
dropping resistor R2 is bypassed by capacitor C10
so that rf will not flow into the de supply. The
screen grid voltage of V1 is used to control the
rf gain. This screen voltage is obtained across
variable resistor R9, R.F. GAIN, control ®, and
is fed through screen-dropping resistor R11 to
the screen grid. Capacitor C9 bypasses the screen-
dropping resistors to prevent degeneration and
C24 (fig. 66) bypasses to ground any rf existing
on the filament.,

b. Considering only band 1, capacitor C3 is
inside transformer T1 and is part of the total
tuning capacity. Capacitor C3 is a temperature
compensating capacitor. Capacitor C6 is the an-
tenna trimmer and is used to adjust the hf end
of band 1. These two capacitors in conjunction
with TUNING capacitor C7A are in parallel, and
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they tune the input circuit to resonance with the
incoming signal. The lower end of band 1 is ad-
justed by varying the position of the transformer
iron core slug. The selected rf signal in the re-
sonant secondary circuit is coupled to the control
grid of rf amplifier V1 by coupling capacitor C8.
Capacitor C8 also isolates the control grid dec bias
voltage (ave) of tube V1 from the tuning circuit.

¢. The amplified output of V1 is applied
across second rf transformer T2, the secondary
of which is brought to resonance by section C7B
of the ganged TUNING capacitor. Considering
band 1 only, capacitor C7B works in conjunc-
tion with trimmer C17 and fixed capacitor C14.
The signal leaves T2 and is coupled by capacitor
C28 to the control grid of converter tube V2.
On band 2, capacitor C11 (fig. 59) improves
the coupling at the higher fregencies.

88. Converter Stage V2
(fig. 58)

a. The converter stage uses tube type 1R5 ag a
combined mixer and hf oscillator of the series-
fed Hartley type. Resistor R5 and capacitor

C22 provide the grid-leak bias (band 1) for the
oscillator grid, pin 4, of tube V2. Resistor R7
and capacitor C29 are placed in the grid circuit
to provide additional bias for band 1 mainly.
Grid 2, pin 3, of V2, acts as the oscillator plate
and receives its plate voltage through resistor
R8 which is bypassed to ground for rf through
capacitor C30. Choke coil L16 prevents rf cur-
rents from entering the filament circuit and
causing disturbances in the other tubes. The
signal from the plate circuit of the rf amplifier
is fed through capacitor C28 and applied across
signal grid resistor R6. The mixing of the re-
ceived signal and the hf signal takes place in
the electron flow of the tube.

b. The resonant circuit in the oscillator por-
tion of V2 is formed by one coil of T3, which is
selected by band changing switch section S1F
(fig. 59). Band 1 is tuned to resonance by vari-
able TUNING capacitor C7C, control ®, ad-
justable trimmer C27, and capacitor C23.
Capacitor C23 is used as a frequency corrector
for temperature changes. When the temperature
increases, the coil inductance increases, thus

»TOIF
CONV 2 TRANS T4
c28
1,000 B+
TO RF . L -
TRANS TZ© LAY o
RS
47K
T3
T el
7 c23 2,700 LI6
21 30UH
c27
22
= TUNING
» R
GONTROL @ TMEG
i FIL
NOTES:

1. CAPACITOR G23 IS 18 UUF IN SOME UNITS.
2. CAPACITOR C29 IS 91 UUF (N SOME UNITS.

3. [TUNING| CAPAGITOR GC7G 1S GANGED TO G78 AND C7A.

4. ONLY BAND I COIL OF T3 IS SHOWN.
S.RESISTOR R7 1S S7K IN SOME UNITS.

T™M 263-77

Figure 58. Converter stage, simplified schematic diagram.
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lowering the frequency; however, the capacitor
is so made as to decrease its capacity when the
temperature increases. The decreased capacitance
opposes the increased inductance and the tem-
perature effect on tuning is nullified.

¢. The hf oscillator is tuned by TUNING
capacitor C7C so that it is always 456 ke higher
in frequency than the signal frequency. Thus,
when the received signal from the rf amplifier
is applied to grid 3, pin 6, of tube V2, the two
frequencies will beat together, forming sum and
difference frequencies. The tuned primary of
if transformer T4 (fig. 60) is resonant at the
difference frequency of 456 kc and, therefore,
allows only this frequency to continue on to first
if amplifier V3.

89. Band Changing Circuit
(fig. 59)

Receiver band switch S1, control @), is a
three-position double-section switch which se-
lects the tuned circuits for each band in the rf
and converter circuits. Transformers T1, T2,
and T3 contain three tuned circuits each to
cover the frequency range of the receiver. The
sections of the switch are deseribed as follows:

a. Switch section S1A picks up the signal
from terminals 8 and 9 of socket J3 and feeds
it to either primary winding of rf transformer
T1, The rear section of the switch selects one
of the primaries of T1 to terminal 8 of J8 and
the front section selects the other end of the
primary being used to terminal 9.

b. Switch section S1B applies the selected
band position to the control grid rf amplifier
V1 and ground. The rear section selects the
tuned circuit leading to the grid and the front
section shorts to ground the two unused second-
aries of T1.

¢. Switch section S1C couples the amplified
output of V1 to second rf transformer T2. The
rear section connects the upper ends of the pri-
maries as selected to the plate of V1. The front
section is not used. The lower ends of the coils
are connected to the plate supply voltage.

d. Switch section S1D couples the signal from
the secondary of T2 through capacitor C28 to
the control grid of converter tube V2. The rear
section couples the hot side of the selected sec-

88

ondary to the grid of V2; the front section of
the switch shorts to ground the two tuned sec-
ondaries which are not being used.

e. Switch section S1E selects a tap on either
of three oscillator coils of T3 and connects it to
the filament, pin 1, of V2. )

f. Switch section S1F connects the selected
band position to the oscillator control grid of
V2. The front section connects the top ends of
the coils to the grid, pin 4; the rear section
shorts out the unused coils to ground.

90. Intermediate Amplifiers V3 and V4 ]
(fig. 60)

a. Two if. amplifier stages are used: the first
stage, V3, uses tube type 1L4, and the second
stage, V4, uses tube type 1R5. The primaries
and secondaries of if. transformers T4, T5, and
T6 are shunted by capacitors C31 and C32, C37
and C38, and C44 and C45, respectively. These
capacitors, combined with adjustable powdered
iron cores inserted in the primary and second-
ary coils, tune the transformers to 456 kec. The
456-ke signal from the plate of V2 is applied to
the primary of T4, appears in the secondary by
induction, and is applied to the control grid, pin
6, of V3. Capacitor C35 acts as an rf bypass
for the screen grid of V3. Capacitor C35 acts
as an rf bypass for the screen grid of V3. Ca-
pacitor C46 is the screen grid bypass for V4 in
all positions except the CAL. position of oper-
ation switch S3 (par. 95). Resistor R14 is the
screen-dropping resistor for V4. The ave volt-
age supplies bias to V3 through the secondary
of T4. Capacitor C33 is used as a filter capaci-
tor for the ave as well as completing the rf path
from the low side of the secondary of T4 to
ground. Capacitor C40 is a bypass capacitor
for the B+ supply line. The gain of V3 is con-
trolled manually by potentiometer R9, R.F.
GAIN, control ®, which varies the voltage sup-
lied to the screen grid. During net operation
only, the gain control is removed from the cir-
cuit and R10, a large fixed resistor (fig. 65) is
substituted in its place. Refer to paragraph 95
for the description of this switching circuit.

b. The output of V3 is fed through the pri-
mary of transformer TS which is identical with
T4 and the signal is applied to the input grid,
pin 6, of tube V4. Tube V4, type 1R5, acts as
a second if. amplifier and crystal oscillator.

AGO 10018A



CONVY

TQ IST IF TRANS T4

RF AMPL
ILa
Vi

T2
BAND 3
G2 o 1___
22 T T ==
e
cn =
7
ciz L
157
8AND 2
BAND ¥
G14 =
167 !
= )
“““““ 1 T
e -
/ SIF
FRONT

2 Y S A
RCYR BAND SWITCH S1I T
CANTROL .
L NOTES
g_‘_ . REGEIVER SMOWN |N BAND 2 POSITION. TM26 3-28
2. GAPAGITGR i3 15 ITUUF IN SOME UNITS 0sei3 0+ a0 P ree 2t

3. GAPACITOR 19 13 IBUUF IN SOME UNITS.
4 CAPACYTOR G23 18 1SUUF IN SOME UNITS

Figrr 58, Band hanging civewit, simplifed sehematic diagrom



When operation switch S3-1 (fig. 65) is in
either the PHONE, C.W., or NET position, the
oscillator portion is shorted out and the tube
acts as a straight if. amplifier. No ave voltage
is applied to the control grid of V4. A very
small bias exists only between the control grid
and the center of the filament element because
the low side of the secondary of Tb is connected
to filament pin 1 (ground). Plate voltage is
fed through rf filter resistor R15, which is by-
passed to the filament ground line by filter ca-
pacitor C43.

¢. The amplified output signal from V4 is fed
to if. transformer T6, which is identical with
‘T5 and T4; from third if. transformer T6, the
signal is applied to the diode plate of detector
tube V5.

91. Crystal Calibrating Circuit
(fig. 61)

a. A crystal calibrating circuit is included as
part of the second if. stage and utilizes grids 1
and 2 of tube V4. Grid 1, pin 4, is the oscillator
grid, and the screen grid, pin 3, is used as the
oscillator plate. This circuit is resonant at 200
ke and provides the means of checking ac-
curately the receiver calibration at 200-ke in-
tervals. Calibration of the receiver is obtained
by feeding harmonics of the crystal oscillator

1ST IF AMPL

TO PLATE
OF v2

TO SGREEN

oF VI
Ri2
RII 27K

100K

signal from the oscillator grid, pin 4, through
coupling capacitor C36 to the control grid of
V1.

b. This signal is amplified by the first rf
amplifier and fed to the signal grid, pin 6, of
converter tube V2. In this tube, it is mixed
with the hf signal to form an if. signal of 456
ke which is passed on through the intermediate
amplifier stages. Upon leaving if. transformer
T6, the signal is mixed with the output of the
bfo. Because the bfo generates a signal of 456
ke, a zero beat results, becasue the if. signal is
also 456 ke.

¢. The tuning dial is placed at any setting
corresponding to a harmonic of the 200-ke
crystal. If the rf and hf oscillator tuned circuits
are not tuned exactly to the frequency stated on
the dial, it will be evident that the converter
tube will not produce an if. signal of precisely
456 kc. It will then be necessary to detune the
TUNING knob slightly so that a frequency of
456 kc will be produced to zero beat with the
456-ke output signal of the bfo. The amount of
detuning necessary to obtain zero beat is the
error in the dial calibration. The receiver dial
is accurately calibrated if the zero-beat note
occurs when the dial number, corresponding to
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Figure 60. If. amplifiers, simplified schematic diagram.
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the crystal harmonic frequency, is exactly under
the hairline.

d. The calibration may in this manner be
checked at any dial point which corresponds to
a frequency equal to any of the harmonics of
the crystal oscillator 200-ke crystal. The crystal
oscillator therefore acts as a very accurate
signal generator.

e. Transformer T7 is tuned to slightly higher
than the crystal frequency of 200 ke, by fixed
capacitor C42 and an adjustable iron core. It
is necessary for the tank circuit to be tuned to
slightly above the crystal frequency, otherwise
the circuit will not oscillate.

f. Resistor R14, which is located within T7,
is the screen grid voltage-dropping resistor.
Capacitor C41 prevents rf energy from enter-
ing the power supply by placing the lower end
of the crystal and the tank circuit at ground
potential. Capacitor C39 and grid leak resistor
R13 develop the bias voltage for the oscillator
grid, pin 4. Capacitor C46, the usual screen
grid bypass (fig. 60) is removed from ground
by switch S3-1, placed in the CAL. position
(par. 95) to permit the oscillator section to
function.

92. Detector, Avc, First Audio Amplifier, and

Mixer
(fig. 62)

a. Detector Section. The detector stage uses
the diode section of tube V5, type 1S5. The in-
put from the secondary of T6 is applied to the
diode element, pin 3, and through capacitor C49
to ground. When the diode conducts, a rectified
voltage appears across diode load resistors R17
and R18. Capacitor C49 and resistor R17 also
serve as part of the if. filter network along with
C47. The audio voltage appearing aeross the
diode resistors is tapped off above R18 and ap-
plied through coupling capacitor C48 to A.F.
GAIN variable resistor R19A, control ©@. Plate
decoupling fliter of VA, R15 and C43, prevents
the if. signal from entering other circuits.

b. Avc Section. The ave stage also uses the
diode section of tube V5. Resistors R17 and
R18 also serve as the ave load resistors. When
the diode conducts, the rectified voltage devel-
oped across R18 is negative with respect to
ground for the correct polarity for ave action.
Resistor R16 and capacitor C33 form a filter
circuit which smooths out the af variations.
The ave voltage is fed to the control grid cir-
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Figure 61. Crystal calibrator ocsillator, simplified schematic diagram.
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cuits of rf amplifier V1 and if. amplifier V3 only
when operation switch S8 is in the PHONE
position (par. 95).

¢. First Audio Amplifier. The af stage uses
the pentode section of V5. The af signal from
the top of R18 is applied through coupling
capacitor C48 to A.F. GAIN control R19A, con-
trol ©. The signal then goes to the control grid,
pin 6. After amplification, the signal is coupled
through C53 to the other half of A.F. GAIN
control R19B ganged to R19A. Resistor R21 is
the af load and the dc plate voltage is fed
through it; the dc screen voltage is fed
through dropping resistor R20 which is by-
passed by capacitor C50. Resistor R21 is also
bypassed at the plate end, but the value of C52

DET, AvC,
& IST

AF AMPL
1S5
v5

is so chosen that only the if. and not the af
variations are bypassed to ground. Resistor
R28 and capacitor G40 form a decoupling net-
work to prevent af variations from entering the
if. and rf stages through the B4 line.

d. Mizer. A 456-kc signal is fed from bfo
tube V7 (par. 94) to diode plate, pin 3, of V5,
through Cb51 for heterodyne action with the if.
signal coming from V4. Mixing is accomplished
in the electron stream of the tube to make possible
cw reception (par. 95¢(2)).

93. Second Audio Amplifier
(fig. 63)
a. Variable resistor R19B is the second sec-
tion of the A.F. GAIN control. Better control
of the audio gain is effected by ganging the first
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Figure 62. Detector, ave, and first audio amplifier, simplified schematic diagram.
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audio eontrol for V5 and the control for V6. The
grid of V6 is biased by means of bias cell BT1.

Fixed bias is used to minimize distortion. The

bias cell is bypassed for audio by capacitor C54.
The plate load of af amplifier V6 is af output
transformer T9. Transformer T9 provides
secondary output impedances of 250 and 4,000
ohms for a headset or loudspeaker, The required
output impedance is selected by IMPEDANCE
switch S4 which is located on the rear of the
receiver chassis. The output circuit is bypassed
by capacitor C57 to prevent the impedance from
becoming too high when working into an indue-
tive load such as the headset or loudspeaker.
Capacitor C61 bypasses any rf energy from the
transmitter that may enter the receiver when
sidetone signals are being received. The screen
receives voltage from resistor R23 which is by-
passed by capaeitor C55. Resistor R29 and ca-
pacitor C34B form a decoupling circuit to pre-
vent af variations from entering the rf or if.
stage through the B+ line.

b. A sidetone signal for monitoring purposes
is obtained from the transmitter through resis-
tor R24 and blocking-coupling capacitor C56.
The sidetone is brought to the headset or loud-
speaker through output transformer T9. The
sidetone is connected to the primary so that the

2D AF AMPL
3Q4

monitoring signal can be transformed to the
proper impedance regardless of which impedance
tap is selected by S4. The sidetone volume is ad-
justed by the sidetone volume control located in
the transmitter. The sidetone is removed when
S3-2 is placed in the NET position (par. 95).

¢. PHONES jacks J1 and J2 are provided so
that two headsets or two speakers can be used at
the same time. The jacks are connected in par-
allel across the secondary of output transformer
T9. Either jack also serves as a filament switch
(fig. 66) to turn on the filament power when
either a headset or loudspeaker is plugged into
the jack.

94. Beat-Frequency Oscillator
(fig. 64)

a. Because the received cw signal is not audi-
ble when detected normally, it is necessary to
provide a means for producing an audible note.
The bfo consists of an electron-coupled oscilla-
tor, the oscillator section being a series-fed
Hartley circuit. The oscillator outpat, when beat
against the amplified cw if. signal, produces an
audible difference frequency. The fundamental
of the bfo is 228 ke, but the second harmonic of
456 kc does the actual heterodyning,
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Figure 68. Second audio amplifier, simplified schematic diagram.
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b. The oscillator section of V7 uses grid 1,
pin 4, as the oscillator grid and uses grid 2, pin
3, as the oscillator plate. The coil of T8 is tapped
at the correct point to maintain oscillations, and
is directly connected for rf, through ground by
capacitor C60, to filament pin 1 of V7. The tank
coil is tuned to resonance by a powdered-iron
slug and fixed capacitor C59. Capacitor C58 is
placed between the tank circuit and the oscilla-
tor grid to prevent the direct-current (dc) volt-
age in the tank circuit from entering the osecil-
lator grid circuit. The bias appears across grid-
leak resistor R25; C58 acts as the grid-leak
capacitor. The oscillator plate, pin 3, receives
its voltage through the parallel combination of
resistors R26 and R27. The bfo is aligned by
adjustment of the slug in coil T8.

¢. The signal produced by the oscillator sec-
tion of V7 is coupled by the electron stream to
the plate circuit. The signal is then amplified
and appears across load resistor R22. From
registor R22, the 456-ke¢ signal is applied
through capacitor C51 to the diode plate of de-
tector tube V5. At the diode, it mixes with the
incoming if. signal and, if the main tuning’ capa-
citor is slightly detuned, there will be produced
an audible beat note, the frequency of which is
dependent on the amount of detuning. Capaci-
tor C51 is also used to biock the dc plate voltage
of V7 from entering the diode plate of detector
tube V5.

d. The bfo is made inoperative in the PHONE

position of operation switch S3 by shorting out

the screen voltage to the tube (par. 95).

95. Operation Switch S3
(fig. 65)

Operation switch S3 is a two-ganged, four-
position, two-section switch providing the
proper receiver circuitry changes necessary
when placed in either the PHONE, C.W., NET,
or CAL. position. The description of the switch
is as follows:

a. Switch Section S3-2. This section of the
switch is used to control the rf gain of the re-
ceiver in all positions of the switch and to
ground out the sidetone signal when placed in
the NET position.

(1) In the PHONE, C.W.,, or CAL. posi-
tion, ‘the screen grid of first if. tube
V38 is conected to either segment of
the rotor of S3-2 through R12 and
then to the arm of R.F. GAIN control
®. The screen grid of rf tube V1 is
connected to the rotor segment of
S3—2 through R11 and then to the arm
of control ® also. In these three posi-
tions, the gain of the receiver is con-
trolled by varying control ® which, in
turn, varies the gain of V1 and V3.
The other half of the switch allows
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Figure 64. Beat-frequency oscillator, simplified schematic diagram.
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sidetone to be heard in the PHONE and
C.W. positions only, because S3-3
(c(1) below) turns off the sidetone on
the CAL. and NET positions.

(2) In the NET position, the screen grid
voltage of V3 is greatly reduced by
adding R10 in series with R12. The rf
gain control is disconnected from the
screen grid of V3 but remains in the
screen circuit of V1. The other half
of S3-2 shorts out the sidetone signal
through R24 to ground to prevent side-
tone from entering T9 and interfer-
ring with the net signal. Figure 67
shows the switch placed in the NET
position.

b. Switch Section S3-1.

(1) In the PHONE, C.W., and NET posi-
tions, the oscillator grid of V2, pin 4,
and crystal I1 are shorted to ground.
This places C36 to ground also but
does not disturb the rf amplifier stage
because of the small size of the capaci-
tor (244f). The switch also places
screen grid capacitor C46 to ground
as a normal screen grid bypass capaci-
tor.

(2) In the CAL. position, the oscillator
grid of V2 and the erystal are removed
from ground and the bottom end of the
crystal is placed at rf ground by C41.
The switch also removes C46 from
ground to permit the tank circuit of
T7 to resonate at the crystal fre-
quency.

¢. Switch Section S83—3. This section of the
switech turns off the bfo stage and permits ave
action for am operation and turns on the bfo
while turning off the ave for operation in the
C.W., NET, and CAL. positions. It also pro-
vides voltage to the screen grid of modulator
tube V105 in the PHONE and C.W. positions
(par. 113) for sidetone reception and allows
low-voltage operation of transmitter exciter
tubes V101 and V102 for NET operation. The
connections of S3-3 are described as follows:
(1) In the PHONE position, ave is fed
through R1 to the control grid of V1

(fig. 57) and through the secondary

of T4 to the control grid of if. ampli-

fier tube V3 (fig. 60). To prevent dis-

94

tortion of the af signal during opera-
tion in the PHONE position, the bfo
is turned off by shorting the screen
voltage of V7 through terminal 4 of
T8 to ground. The other half of the
switch permits V105 to generate the
sidetone signal by placing 4105 volts
through R113 (fig. 87) to the screen
of the tube during operation in the
PHONE and C.W. positions.

(2) In the C.W., NET, or CAL. position,
the bfo is made operative and the ave
is turned off because the rotor seg-
ment of S3-3 ungrounds the bfo stage
and grounds the avc voltage. The
other half of switch S3-3 in the NET
position, allows 4105 volts to be ap-
plied to rf exciter tubes V101 and V-
102 of the transmitter by jumping
contacts 17 and 18 of K101 (fig. 67).
The CAL. position of this half of the
switch is described in paragraph 113¢
(2) and shown in figure 87.

96. Receiver Filament Circuit
(fig. 66)

a. A filament supply of 1.4 volts is required
for the panel light and tubes of the receiver.
The filaments are all connected in parallel, in-
cluding the two filaments in V6, tube type 3Q4.
When DIAL LIGHT-PUSH switch S2, control
® is pressed, it disconnects one-half of the fila-
ment of V6 and connects in its place panel light
El.

b. Voltage regulator CR1 is a selenium
metallic rectifier which serves as a filament
voltage regulator, maintaining the filament
voltage at 1.4 volts. In the dynamotor power
supplies (fig. 103 and 106), a thermal resistor
is placed in series with the filament line and
works in conjunction with CR1 to regulate the
filament voltage. Capacitor C24 is an rf bypass
which is so connected that the rf will not enter
the filament supply lines. Choke L16 in the
filament lead of tube V2 also serves this pur-
pose. Capacitor C34A helps to regulate the fila-
ment voltage because of its large size.

97. Receiver Filament Switching Circuit
(fig. 66)

a. Cord CD-1086 connects either the vibra-
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Figure 65. Operation switch 83, simplified schematic diagram.

tor, generator, or dynamotor power supplies (fig.
54) to male socket J102 which, in turn, is con-
nected to OFF-SEND-STANDBY switch section
5103-C, control ®. Battery BA-48 is also con-
nected to S103C by Cord-1119 connected to male
socket J103 and is, in effect, in parallel with the
generator, ac, vibrator, or dynamotor power sup-
plies. Control ® allows the battery to be used
for the STANDBY position only. In the SEND
position, any of the other power supphes may
be used.

b. Switch section S103C then leads to female
transmitter socket J106 which is connected by
the receiver-transmitter cable to female re-
ceiver socket J3. Socket J3 is connected to
PHONES jacks J1 and J2. These jacks also act
as a switch; when a headset or loudspeaker is
not plugged into the jack, the filament circuit
is disconnected and no tubes can light.

¢. When DIAL LIGHT-PUSH switch S2, con-
trol ®), is pressed, the shorting bar of the switch

AGO 100184

is moved from contacts 1 and 2 to contacts 3
and 4. Thus, pin 7 of V6 is disconnected from
the 41.4 volts and dial light E1 is connected to
the +-1.4 volts in its place.

d. The filament of V2 is connected to hf os-
cillator coil by band switch section S1E, control

®@ (fig. 59).

98. Receiver Plate and Screen Grid Circuits
(fig. 67)

The plates of tubes V5 and V6 receive their
voltage through dropping resistor R29 connec-
ted to pin 4 of J3; the plate and screen currents
of the other tubes pass through resistor R28
which is connected to pin 3 of J3. This is done
so that the low-frequency audio signals of V5
and V6 cannot modulate the rf signals in the
other tubes, or cause oscillations, which might
occur if allowed to pass through the same drop-
ping resistor used by the rf and if. stages.
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99. Receiver B Switching Circuits
(fig. 67)

a. The plate and screen grid voltages are ob-
tained from any of the power supplies available,
Either the generator, vibrator, or dynamotor
power supplies may be selected by Cord CD-
1086 (A, fig. 54) and the battery may be se-
lected by Cord CD-1119 (C, fig. 54).

b. The selected power -supply is connected
through Cord CD-1086 to transmitter recep-
tacle J102. Receptacle J102 is then connected
to switch section S103D, control ®, which de-
termines if the battery is to be used instead of
one of the other supplies., The contact marked
STANDBY is connected to pin B on the battery
plug and to pin 58 on J102. Pin 58 is connected
by Cord CD-1086 to pin 33 on either power
supply receptacle (fig. 94) as follows: 240 on
Generator GN-58-(*), 734 on Vibrator Power
Supply PE-237, J1 on Power Supply PP-327
(*)/GRC-~9Y, J202 on Dynamotor-Power Sup-
ply DY-88/GRC-9, and J2 on Dynamotor-
Power Supply DY-105/GRC-9X. The genera-
tor power supply wiring diagram (fig. 168)
shows that pin 33 is not connected to anything.
Therefore, on the STANDBY position of con-
trol ®, only the battery supplies power ‘to the
receiver. Pin 33, on the other power supplies
mentioned above, is connected to 4105 volts to
supply power to the receiver during standby
~ operation. On the SEND position of control
®, the battery power supply is disconnected,
and the receiver is connected through pin 57 on
J102 to pin 21 on the other power supplies to
receive power (4-105 volts) for operation. See
the table given in figure 176 for the functional
relationship between the pins on the receptacles
located on the receiver-transmitter and the pins
on the receptacles located on the power supplies.

¢. From switch section S103D, the voltage is
applied across tube V104, a voltage regulator
which keeps the voltage that is fed to the plate
circuit equal to exactly 105 volts. The output
of tube V104, pin 5, is externally connected to
pin 3 which is internally connected to pin 7.
Pin 7 is then connected to pin 4 on terminal
board J106 and to contact 18 on keying relay

AGO 10018A

K101. Relay K101 further determines whether
pin 3 or pin 2 is to be connected to the supply
voltage. Pin 4 is constantly energized, regard-
less of the position of relay K101, because it is

- directly connected to pin 7 of voltage regulator

tube V105.

d. Transmitter receptacle J106 is connected
to the receiver receptacle J3 through the re-
ceiver-transmitter interconnecting cable (fig.
54). The plate voltages of tubes V5 and V6
only are obtained from pin 4 of J3. All other
plate and screen voltages are obtained from pin
3 on J3.

e. When the transmitter section is not in use,
contact 19 of relay K101 is connected with con-
tact 18 to the power supply, and all of the re-
ceiver tubes receive plate and screen grid volt-
age. However, when the key is pressed or the
press-to-talk switch on the microphone is
pushed, relay K101 disconnects contact 19 and
connects contact 17 to the power supply. The
disconnection of contact 19 removes screen volt-
age from all tubes, and plate voltage from all
tubes except V5 and V6.

f. To tune the transmitter to the receiver
frequency for net operation, both the trans-
mitter and receiver must operate simultane-
ously. Because of relay K101, only the receiver
or the transmitter may function at one time,
depending on the position of the key or the
microphone button. If the handkey is left up,
the receiver will automatically obtain voltage
since relay contacts 18 and 19 will remain
closed. Thus, it will be necessary only to short
contacts 18 and 17 by some external means, to
provide voltage to the transmitter. This is the
function of switch S3-3, control ©. Relay con-
tact 17 is connected to pin 2 on receptacle J106,
which is, in turn, connected by the receiver-
transmitter interconnecting cable to pin 2 of
receptacle J3 in the receiver. Pin 2 of recep-
tacle J3 connects to the rotor of switch S3-3.
When switch S3-3 is placed on NET, pin 2 is
directly connected to pin 4 on receptacle JS.
This effectively shorts contacts 17 and 18 of
relay K101, thus supplying voltage to the trans-
mitter tubes V101, V102, and V105.



Section Hl. THEORY OF TRANSMITTER

100. Block Diagram
(fig. 68)

a. General. The transmitter section of Re-
ceiver-Transmitter RT-77 (*) /GRC consists of
a mo (master oscillator), frequency doubler,
pa (power amplifier), and a modulator stage.
The transmitter provides ¢w, mcw, and voice
modulated signals over a frequency range of 2.0
to 12.0 me. Provisions are made in the modula-
tor unit for application of the key or mike
(microphone). The block diagram shows the
signal path through the transmitter. A com-
plete schematic diagram is shown in figure 176.
The same antenna is used:for transmitting and
receiving, depending upon the keying relay
position.

b. Bloek Diagram. The block diagram shows
the mo stage, which can be either self-excited
or crystal-controlled. The mo supplies an rf
signal to the doubler stage whose output circuit
is tuned to the second harmonic of the input
signal. The output of this stage is fed to the
input circuit of the pa stage at sufficient power
level to drive the pa as a class C amplifier. The
modulator circuit supplies the af power neces-
sary to modulate the pa during am and mcw
operation, and furnishes a sidetone signal dur-
ing cw, am, and mew operation for monitoring
in the receiver headset. The output of the pa is
then coupled to the antenna through the keying
relay.

MO FREQ DOUBLER
viol vio2
3A4 3a4

MICROPHONE
T-i7 OR T-45

I » MOD SIDETONE
V105
3na TO RGVR
KEY J-45

101. Master Oscillator (Self-Excifed)
(fig. 69)

a. The oscillator section uses tube V101, type
3Ad4, as either a self-excited or as a crystal-con-
trolled oscillator. Tube V101, acting as a
crystal-controlled oscillator, is described in
paragraph 102,

b. Tube V101 acts as a tuned plate oscillator
in the self-excited position. The coupling nec-
essary to sustain oscillations is produced mag-
netically by the plate and grid circuit coils of
assembly T101.

¢. Considering band 1 only, the plate circuit
consists of the coil, variable capacitors C106B
(alignment trimmer), €102 (OSC. CAL. CON-
TROL @), and C101A (FREQ. CONTROL @),
and fixed capacitors C129 and C149. Capacitor
C149 is a temperature compensating capacitor.
In early units, C149 is referenced as C146 and
its capacity was ‘6.5 puf. The grid circuit con-
sists of the tickler coil and the grid-leak bias
combination of C105 and R102. During opera-
tion, control @ tunes the transmitter to any
frequency from 6.6 to 12.0 me. Control @ is a
ganged plug-in type capacitor. Capacitor C101A
is ganged to C101B in the doubler circuit and
C101C in the pa stage. The fixed plates of
C101A are connected to plug P101A and are
connected to the other components by P101A
plugged into socket J101A.

d. Plate voltage to V101 is applied through
filter resistor R108 which is bypassed for xf by

PA
vio3

KIO!
(ENERGIZED)

TO RCVR

T™ 263100

Figure 68. Block diagram of transmitter.
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filter capacitor C104. Screen grid voltage is
fed through dropping resistor R101 which is
bypassed for rf by capacitor C103.

e. The output from the oscillator is fed
through capacitor C109 to the control grid of
doubler V102.

f. To improve the temperature-compensating
characteristics of the receiver-transmitter, all
units on Orders No. 3142 and 3143-Phila-51 in-
corporate the changes outlined in subpara-
graphs 1 and 2 below.

(1) Capacitor C146 is eliminated.

(2) Temperature-compensating capacitors
C149 and C150 are installed inside the
oscillator-coil cans, T101 and T102, in
parallel with trimmer -capacitors
C106B and C107A, respectively. Tem-
perature-compensating capacitor C151
is installed outside the oscillator-coil
can in parallel with trimmer capacitor
C108. Replacement instructions for

T101, T102, and T103 for units having
serial numbers below 12100 are given’
in paragraph 216.

102. Master Oscillator (Crystal-Controlled)
(fig. 70)

a. When mo tube V101 is used as a crystal
oscillator instead of a self-excited type, the follow-
ing changes in the circuit are made:

(1) The lower end of tickler coil winding,
terminal 4, and the lower ends of ca-
pacitors C103 and C129 are removed
from ground and connected to each

- other.

(2) Crystal Y101 is connected between the
junction formed in (1) above and
ground. |

b. When the tuned circuit is adjusted to the
crystal frequency, the circuit will oscillate be-
cause the combination of capacitor C103 and
the crystal results in a low-impedance in the

T101
| 1
' . . . L &
| 1068 ! 102 X JIOIA 1 cies L cios
| 2 25-10 | 2-8 6 T 50
alg&#— } PIOIA I
| TRIMMER = | = clol = TO CONTROL GRID
—*"OF DOUBLER VI
| osc.cu.@ I FREQ. (D, 16-208 DOUBLER V102
| GONTROL l GONTROL 1
l 31
|
| | MO (SELF-EXCITED) — 1 cize
viol 2 6
I BAND | | yiol 2 6 T 55
| U sl -
| 5 It —2 =E:\3 T
o— 1y I
| E ! Gios T oive
l 510 rioz 7l I° i =
- — | 100K
NOTES: ) RIO3
= 330
| .CAPACITOR ¢i01a, | FREQ. CONTROL (D]

IS GANGED TO CiOIE& AND CIOIC AND IS
A PLUG-IN UNIT.

2.CAPACITOR CI49 1S LOCATED IN TIO!
AND GCONNECTED AGROSS Cl068.

3.IN EARLIER MODELS, 12,100 AND LESS,
Cl46, 6.5 UUF 1S USED IN PLACE OF

C149 AND WAS-LOCATED OUTSIOE OF
TION

TM263-7

Figure 69. Mo (self-excited), simplified schematic diagram.

AGO 10018A



screen grid circuit. Screen grid capacitor C108,
an rf bypass for the mo working as a self-ex-
cited oscillator, becomes the coupling capacitor
‘from the screen grid to the crystal. If the cir-
cuit is tuned to any other frequency but the
crystal frequency, the resultant high-impedance
circuit is not effectively bypassed to ground and
the oscillation will cease since neither the screen
grid nor the low rf side of the feed-back wind-
ing in the oscillator grid, pin 4, circuit is effec-
tively bypassed to ground.

¢. Capacitor C129, which connects from the
tube plate to the crystal, is used to provide de-
generative feedback from the plate circuit to
the crystal. This circuit allows crystals of a
wide range of activities to be used. The plate
circuit is tuned to the crystal frequency by
ganged capacitor C101A, FREQ. CONTROL

@.

d. The plate tuning, plate and screen dc volt-
age circuits, grid-leak bias, and decoupling net-
work operate in the same manner as when V101
is used as a self-excited oscillator,

TO CONT GRID OF
DOUBLER VIO2

103. Switch S101, Mo Sections

Seven sections of switch S101, control (®, are
associated with the oscillator circuit of V101.
The sections of the switch used with the mo
stage, self-excited or crystal, are described as fol-
lows:

a. Switch Sections Used With Mo As Self-
Execited Oscillator. When switch S101 is placed
at one of the MO positions, V101 functions as
a self-excited oscillator. Sections A, B,C, D, E,
F, and G perform as follows:

(1) Switch section S101A (fig. 71). Sec-
tion A of S101 determines which of
the three plate circuit coils is to be
used. Section A connects the plate of
V101 to coil terminals 1 and 3 of trans-
former T101 (BAND 1) as shown by
the weighted line in the figure.

(2) Switch section S101B (fig. 71). Sec-
tion B of S101 shorts out the other
unused plate coils so as to prevent
interaction with the coil circuit being

I. XTAL OSC CKT 1S SHOWN IN

BAND I-XTAL-IA

r—‘vv =& +105V
Yiol RIO3
Clo4 330

8,200

TI01
re— == T,
| ALIGN H j - . 4
) I TRIMMER JIO1A .
510 CiO6B I cloz PI01A “mo
! &80 : 2:8 CI0IA -1:
21 = 0SC. CAL 6-208 =
= ONTRO
: I =L 0] c129
5.5
i 13 MO Tt
| (XTAL- CONTROLLED) |2 1t
! BAND | ] VIOl
| i a4
} |18 T _'_'I
I oio ci03
| CI05
| | 510 Ol UF
I | RIO2
| 100 K
|
| |
| | )
| |
o I l
NOTES: =

POS OF SW SIOI, GONT .

2. CAPACITOR Ci49, LOCATED IN Ti0I,
REPLACES C146 (6.5 UUF) USED
IN EARLIER MODELS.

TM263-8

Figure 70. Mo (crystal-controlled), simplified achematic diagram.
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used; such interaction tends to cause
undesirable parasitic oscillations.

(8) Switch section S101C (fig. 72). Sec-
tion C of S101 selects the proper grid
circuit coil for the frequency selected.
This is done in conjunction with
switch sections S101D, S101E, and S-
101F which connect the coil selected
to the grid by capacitor C105. Since
the entire bank of switches is ganged,
the grid coil is automatically connected
to the grid circuit. By following the
weighted line, starting at the control
grid of V101, the entire grid circuit
path may be traced through the vari-
ous switches.

(4) Switch section S101D (fig. 72). Sec-
tion D of S101 connects the bottom
(cold) end of the grid coil to ground
through section E, as shown in the
figure.

(6) Switeh section S101E (fig. 72). The
rotor of section E is permanently con-
nected to ground and serves as the ac-
tual ground connection for the coil
selected.

(6) Switch section S101F (fig. 72). Sec-
tion F of S101 connects the selected

MO

{SELF EXCITED}
viol
3A4

PART OF
0SG-BAND

SWITCH S10)

CONTROL L—@—]

coil to the grid of tube V101 through
capacitor C105.

(7) Switch section S101G (fig. 71). Sec-
tion G of S101 connects the rf voltage
from the plate coil in use to the con-
trol grid of voltage doubler V102.

b. Switch Sections Used With Mo as Crystal-
controlled Oscillator. When switch S101, con-
trol ®), is placed at one of the XTAL positions,
V101 functions as a crystal oscillator. Sections
D and E of S101 perform as follows (fig. 73) :

(1) Section D of S101 selects one of six
crystals to be used. In this figure,
crystal 1A (Y101) is placed in the
grid circuit. The circuit functions the
same as in the self-excited position ex-
cept that the crystal circuit is coupled
to the screen. Screen grid capacitor
C108 is coupled from the screen grid
to the crystal and capacitor C129 is
coupled from the plate to the crystal
by the switch.

(2) Section E of S101 disconnects the
ground from the crystal to be used,
and connects to ground all unused
crystals.

J BAND 2

e _

+103v |

TM263-7A

Figure 71. Mo (self-excited), switch sections S101A, S101B, and S101G, simplified schematic diagram.
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Figure 72. Mo (self-excited), switch sections S101C, S101D, S101E, and S101F, simplified schematic diagram.

104. Frequency Doubler
(fig. 714)

a. The output of oscillator V101 is coupled
to the frequency doubler stage V102, which uses
tube type 3A4.

b. The doubler is operated as a class C ampli-
fier, biased approximately at four times cutoff,
to produce a strong second harmonic, Capacitor
C109 and resistor R104 form the grid-leak bias
circuit. The tuned tank coil in the plate circuit

102

is tuned to resonance at a frequency just twice
that of the incoming oscillator signal. Thus, the
signal passed to the pa stage is always two
times the frequency rate of the oscillator.

¢. The input signal is coupled to the control
grid of the doubler stage by capacitor C109 and
grid return resistor R104. The load in the plate
circuit of V102 consists of a pardllel resonant
circuit, using T104A which is slug-tuned, align-
ment capacitor C111, fixed capacitor C147, and

AGO 10018A
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Figure 78. Mo (crystal-controlled), switch sections S101D and S101E.

ganged tuning capacitor C101B, FREQ. CON-
TROL @). Capacitor C114 completes the rf cir-
cuit from the cold end of the coil of T104 to
ground. Capacitor C101B is connected to jack
4101 through plug P101B by means of the plug-
in type of ganged tuning capacitor used. Ca-
pacitor C110 is used to block the de¢ plate volt-
age from the tuned circuit.

FREQ

DOUBLER
3A4

d. The plate of V102 is shunt-fed through
choke coil L101 in series with dropping resistor
R105. The voltage to the screen is.made lower
than the plate voltage by means of dropping
resistor R120. The combination of R120 and
R105 is bypassed to ground, for rf screen cur-
rent, through capacitor C142.

KALIGNMENT
—it l W TI04A
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Figure 74. Frequency doubler, simplified schcematic diagram.
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105. Switch Sections S101H, S1011, and S101J
(fig. 75)

Switch sections S101H, S101I, and S101J
(control ®), are associated with the doubler
circuit of V102. They are described as follows:

a. Switch Section S1011. Switch section S-
1011 determines which of three plate coils of
V102, one for each of the transmission bands, is
connected to the plate of the tube. The weighted
line traces out the signal path from the plate of
V102, through capacitor C10 and section I of
8101, and then to terminal 1 of T104A (BAND
1).

b. Switch Section S101H. Switch section S-
101H shorts out the other two coils that are not
being used to prevent interaction with the coil

¢. Switch Section S101J. Switch section S101J
connects the doubler output from the coil in use to
the grid, pin 3, of power amplifier tube V103.
This is shown by the weighted line in the figure
starting from terminal 2 of T104A, through S-
101J, to the control grid of V103.

106. Power Amplifier
(fig. 76)

a. The pa stage uses V103, tube type 2E22
as a class C amplifier for transmission of either
cw, mcw, or voice-modulated signals. Suppres-
sor grid type of modulation is used for the pa
tube.

b. The signal enters the pa grid, pin 3, from
blocking-couping capacitor C110, and directly
from the plate load coil, terminal 2, of the pre-
ceding doubler stage V102. After amplification

circuit selected.
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Figure 75. Doubler switch sections S101H, S1011, and S101J, simplified schematic diagram.
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by the tube, the signal leaves the plate tank cir-
cuit through blocking-coupling capacitor C122
and enters one of several combinations of in-
ductances and capacitances in the antenna cir-
cuit.

c. Capacitor C101B, along with C114 and the
coil of T104A, performs the same action as de-
scribed in the frequency doubler stage. The
plate tank circuit (band 1 operation) is made
up of the variable slug-tuned coil of pa trans-
former T107, alignment trimmer C118, rf
ground return capacitor C121, and variable
main tuning capacitor C101C. Capacitor C101C,
FREQ. CONTROL @), is ganged to Cl01A
and C101B to complete the plug-in type used in
the transmitter. The grid return is through
resistor R106, relay coil K102A, and resistor
R107; these three components along with C114
form the grid-leak bias circuit. The grid-leak
bias of V108 also serves as a bias supply for the

PART OF |FREQ. GONTROL (D]

suppressor grid of V103 during am and mew
operation and for the control grid of modulator
tube V105 during voice operation.

d. The screen and suppressor grids are by-
passed to ground for rf by capacitors C116 and
C117. Capacitor C139 bypasses to ground any
af signals that could appear in the control
grid circuit through relay K102 and resistor R-
107 during voice or mcw operation. Filament
pin 5 is grounded and filament pin 1 is con-
nected to the positive side of the filament sup-
ply. Capacitor C115 bypasses to ground the un-
wanted rf pick-up of the filament lead to pin 1.

e. The suppressor grid, pin 4, is made to vary
at an af rate by the audio signal fed to it
through af transformer T113. The af varia-
tions on the suppressor grid cause the plate cur-
rent to vary at the same rate, thus modulating
the rf plate cirecuit.
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Figure 76. Pa stage, simplified schematic diagram.
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107. Switch S101, Pa Plate Sections
(fig.77)

Switch section S101K, S101L, and S101M
(control ®) are associated with the plate cir-
cuit of V103. Considering the BAND 1-XTAL-
1B position of S101, the switch sections are de-
scribed as follows:

a. Switech Section S101L., The signal from
the plate of V108 enters coil selector switch sec-
tion S101L and is connected to either trans-
former T107, T108, and T109, depending upon
the band of transmission desired. The bottoms
of the plate coils are tied together and go to the
positive side of the high voltage supply. Trans-
former T107 is an autotransformer and T108
and T109 are two-winding type transformers.

b. Switech Section S101K. Shorting switch
section S101K shorts out those tuning coils
which are not in use.

¢. Switch Section S101M. Plate output selec-
tor switch section S101M selects the output
from the plate coil in use and leads the signal
to the top of L.104 in all positions, For the con-
tinuation of this figure, see figure 81.

108. Hi and LO Power Circuit

The power output of the pa stage is controlled
by varying the screen grid voltage. The screen
grid voltage determines, to a large extent, the
current through the tube and, therefore, the
power output. Resistor R124, the screen grid
bleeder, stabilizes the screen grid voltage. Re-
sistor R124 also forms a voltage divider system
with the combination of resistors R117 and R-
118 across the power supply. Thus, the voltage
across R124 is the voltage applied to the screen
grid of V103. There are two levels of output,
LO and HI power, and these are selected by two
of the four sections of modulator-power switch
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Figure 77. Pa switch sections S101K, S101L, and S101M, simplified schematic diagram.
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I
S105, control ©®. The two sections of S105, S-
105-1 and S105-2, perform the power changes
as follows:

a. LO Power Position (fig. 78). If the
weighted line in the figure is followed from the
screen grid, pin 2, of V103, it will be seen that
the screen current passes through S105-1 and
8105-2 to the series combination of resistors
R117 and R118, and then to the power supply
through the contacts of relays K102 and K101
(when energized). This series arrangement of
the two resistors is the LO power circuit, since
the screen of V103 is at a low potential because
of the large drop across the series combination
of R117 and R118.

b. HI Power Position (fig. 79). If the
weighted line in the figure is followed from the
screen grid, it will be seen that the screen cur-
rent passes through the parallel combination of
R117 and R118. There is less voltage drop
across the parallel combination; thus, more volt-
age is placed on the screen grid.

POWER AMPLIFIER

109. Screen Grid Protective Circuit for V103
(fig. 80)

The pa tube is operated as a class C amplifier
and the grid bias is developed by the dc grid
current flowing through R106, winding A of
overload relay K102, and R107 when a signal is
applied to the control grid. If the grid excita-
tion should fail, the bias would be lost and this
would result in a plate current large enough to
ruin the tube. Relays K101 and K102 provide a
protective circuit for the tube. Overload relay
K102 is actually a screen grid cutout relay
which protects V103 in case of excitation fail-
ure. Relay K101 prevents screen grid volt..ge
from appearing until the transmitter is placed
in the operating position. See figures 78 and 79
for the proper circuitry of resistors R117 and
R118.

a. Keying Relay K101. Contacts 9 and 10 of
K101 are in series with contacts 5 and 4 of relay
K102; hence, the deenergized position of either
relay can prevent the voltage from being ap-

vio3
K102
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4 20K 20K
TO PIN 47 9 -
.oF[PowER] —>—
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S106-2 ARE SHOWN IN [(0 — PHONE MOD-PWR SWITGH S105 GONTROL
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2.RELAYS SHOWN IN DE-ENERGIZED POSITION.
TMZ62-98
Figure 78. LO power position of control ®, simplified schematic diagram.
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Figure 79. HI power position of control ®, simplified schematic diagram.

plied to the screen grid. Relay K101 is con-
trolled by the keying circuit and is normally
open, so that the screen grid does not receive
any voltage and the power output of the trans-
mitter is zero. This makes the transmitter in-
operative while the receiver is being listened to.
However, when the key is pressed or the press-
to-talk switch on the microphone is pushed, re-
lay coil K101 is energized and contacts 9 and 10
in the screen circuit of V103 are closed. These
contacts permit screen current to flow and the
transmitter is then in operation.

b. Sereen Cutout Relay K102. Relay K102
has two windings, A and B, to provide a clean
keying circuit as well as protecting the pa tube.
Their functions are described as follows:

(1) Relay coil K102A. The contacts of re-
lay K102A are located in series with

108

the screen grid, but the relay coil is in
series with the control grid, pin 8, of
V103. Thus, the direct current in the
control grid circuit flows through the
relay, keeping contacts 4 and 5 closed
during transmitter operation. If the
signal grid excitation is cut off for any
reason, the grid current ceases and
the relay is no longer energized; the
contacts in the screen circuit open and
the screen no longer receives any volt-
age. Thus, with no screen voltage, the
plate current drops to almost zero.,

(2) Relay coil K102B. Relay coil K102B is

placed on the same iron core as section
K102A. One end of K102B connects
to ground. The other end leads through
contacts 15 and 16 of keying relay K-
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101 to switch section S103A, which
connects to the 6.3-volt regulated sup-
ply voltage. Contacts 15 and 16 are
closed only when the receiver is being
operated and, therefore, coil K102B
is energized only when the receiver is
operating. Thus, there is some mag-
netism in the iron core even when the
transmitter is not in use, as when the
key is up, or when the press-to-talk
switch in the microphone is not
pressed.

(8) Relay coils K102A and K102B, As
soon as the key is pressed down, a
small signal current starts to flow in
the power amplifier grid circuit, caus-
ing coil K102A to be energized and
contacts 4 and 5 to close. Because coil
K102B had already been energized
and the iron core magnetized when the
key was up, it is possible for the signal
current through K102A to be only a
very small value to close contacts 4

PA
2E22
VvIO3
TO
PLATE
OF VIOZ2
Klo2
R:ﬂ" {ENERGIZED)
NOTE: ——
THIS RESISTANCE 1S MADE I8

UP OF RII7 AND RI1I8, EITHER
IN SERIES OR PARALLEL

K101
{DE~ENERGIZED)
DEPENDING UPON THE

TO
OR [HI] SETTING OF CONTROL +63V
REGULATED

and 6. Therefore, more rapid keying
is allowed since, almost immediately
upon key closure, coil K102A has
enough energy to close the power
amplifier screen grid ecircuit. If coil
K102A had to magnetize the iron core
from a point of zero magnetism, there
would be an appreciable time lag until
the current through K102A became
great enough to produce a magnetic
field strong enough to close contacts
4 and 5.

(4) Arc suppression. When the contacts
of relays K101 and K102 open, arcs
are formed which create rf disturb-
ances, called key-clicks, in addition to
damaging the contacts. These ares
can not be eliminated but the length of
their duration with each opening of
the contact can be shortened consider-
ably by means of a suitable filter or
arc suppression circuit. This is the
function of capacitors C144 and C145
and resistor R119.

SEE NOTE

Sus Jf
03UF
Ri9
claa 56
003UF
10
70
+500V
T™M263-318

Figure 80. Screen grid protective circuit, simplified schematic diagram.
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110. Antenna Circuit
(fig. 81)

a. The same antenna can be used for either
the transmitter or the receiver. A whip, long-
wire, or doublet antenna can be used depending
upon vehicular or field operation. Because the
three antennas have different impedances, and
frequencies between 2 and 12 me are used, an
antenna matching circuit is provided to main-
tain maximum power transfer from the pa
stage to the antenna.

b. ANTENNA TUNING control © resonates
the ganged tank circuits of antenna trans-

former T110A and T110B to the transmitting
frequency by means of an adjustable iron core
in the transformers. INDICATOR I 101 is a
small neon bulb which, by means of its highest
brilliance, indicates when ANTENNA TUN-
ING control © has tuned the antenna coils to
resonance (TUNE FOR MAX. INDICATOR
GLOW). The neon bulb is in series with coil
L104 and capacitors C124 and C125. This high-
impedance series combination is placed across
the primary of either transformer T110A or
T110B, depending on the switch position of
ANT. SELECTOR switch S102, control @
(par. 111). The rf voltage across the primary
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Figure 81. Antenna switching and tuning circuits.
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coil is impressed across this series circuit and
causes a voltage to appear across the neon indi-
cator. The indicator glows at brilliance which
is roughly proportional to the rf voltage across
the primary coil, and is therefore an indication
of how closely the transformer is tuned to reso-
nance. Resistors R122 and R123 are in series
with the neon indicator bulb and this series
combination is placed across the 500-volt dec
line, when contacts 9 and .10 of relay K101
close. This arrangement is necessary to provide
a breakdown voltage so that the neon tube will
be ready to light as soon as enough rf voltage
is put across it. The dc is thus like a keep-alive
voltage,

111. Antenna Switching and Tuning Circuits for
Transmitter

a. There are 11 possible positions for ganged
switch bank S102, control @). Only switch sec-
tions A through E enter into transmitter oper-
ation. Section F is for receiver operation only.
These 11 different positions are necessary so that
the antenna will be matched to the power ampli-
fier output coil for maximum power transfer
throughout the entire frequency range of the
transmitter,

(1) Positions 1, 2, 3, and 4 (fig. 82) match
the power amplifier coil to a vertical
mast or whip antenna for all frequen-
cies.

(2) Positions 5, 6, 7, and 8 (fig. 83) match
the power amplifier coil to an end-fed
antenna for all frequencies.

(8) Positions 9, 10, and 11 (fig. 84) match
the power amplifier coil to a center-fed
or doublet antenna for all frequencies.

b. The whip or long-wire antenna when con-
nected to the ANT. post can be considered as
an impedance to ground.

(2) In position 1 (fig. 82) only, loading
coil L102 is added to the series combi-
nation.

(2) For positions 1 through 8 of control
@ (figs. 82 and 83), the antenna is in
series with the primary of either
transformer T110A or T110B and this
series circuit is in parallel with a por-
tion of coil T107.

(38) In positions 6, 7, and 8 (fig. 83), addi-
tional capacity is placed in paraliel
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with the antenna by means of capaci-
tor C128A, C128B, or C128C.

¢. For the doublet circuit, positions 9, 10, and
11 (fig. 84), the primary of transformer T110A
or T110B is completed to ground through ca-
pacitor C128A.

112. Modulator

a. General. The modulator stage uses V105,
tube type 3A4, to develop the af voltage to sup-
pressor-grid modulate the pa stage. During am
operation, V105 is a straight af amplifier but
on mew and c¢w operation, the tube becomes an
af oscillator. During mecw operation, V105
modulates the pa and, at the same time, sends
the tone as a sidetone signal to the receiver for
monitoring purposes. During cw operation,
V105 does not modulate the pa stage but fur-
nishers the tone as the sidetone signal to the re-
ceiver.

b. Microphone Circuit (fig. 85). The af vari-
ations are fed from the mike to matching trans-
former T112 and then to the control grid of
V105 to complete the signal circuit. The de
filament supply of the transmitter furnishes
the proper excitation voltage for the mike. The
mike current (de) flows through the carbon
granules of the mike, terminals 1 and 2 of the
primary of T112, through current limiting re-
sistor R111, and to the positive terminal of the
filament supply to complete the dec excitation
path of the mike. Capacitor CA336, located in-
side the mike, is a filter to bypass any disturb-
ances set between the carbon granules. Capaci-
tor C135 is a filter capacitor which is used to
lessen microphone hiss. Capacitor C132 is a by-
pass to prevent interference from entering the
filament supply.

¢c. Am Operation (fig. 85). The audio varia-
tions fed to the control grid are amplified and
appear across the modulation transformer T-
113. The suppressor grid of the pa stage is
connected in series of the secondary of T113
and biased by the negative voltage developed by
the control grid current flowing through K102A
and R106 (fig. 76). The modulation voltage,
therefore, varies the voltage on the suppressor
grid in accordance with the intelligence in the
microphone.

(1) The bias used on the modulator control
grid, pin 4, is supplied from the pa

m
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Figure 82. Switch S102, positions 1 through 4..

grid stage. The pa bias circuit is de-
cribed in paragraph 106c. The bias
path for V105 starts from ground,
through R107, and ends at the control
grid. The negative voltage developed
by the control grid current of V103
through R107 is the proper operating
bias for the control grid of the modu-
lator tube.

(2) The modulator tube receives its plate

voltage through decoupling filter
choke L103. Capacitor C138 bypasses
af variations from T113 to ground.
The screen grid receives its voltage
from dropping resistor R113 which is

(3)

bypassed for af by capacitor C137.
Modulation transformer T113 couples
the af signal from the plate circuit to
the pa stage. Resistor R114 prevents
a wide variation of impedance across
the transformer to help prevent dis-
tortion in the modulated amplifier.
The sidetone (voice signal) is fed to
the receiver through SIDE TONE
VOL., control @, which is a variable
resistor (R115), connected in effect
across -the secondary of T113,

Refer to paragraph 114a for the de-
scription of the switching circuit for
am operation of control @.
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d. Mcw Operation (fig. 86). During mecw
operation, the bias which the modulator tube
received from the power amplifier grid circuit
is no longer present because the connection is
broken by means of a switch (par. 114b).
Therefore, the modulator tube becomes an
audio oscillator because of the positive feedback
through capacitors C136 and C143. The tube
then develops its own bias across R112 in con-
junction with C136 of just the right value to
sustain oscillations. Resistor R116 is placed in
the circuit across R114 to lower the output of

the stage to equalize the af signal potential for
either am or mew operation. Capacitor C140
prevents af harmonics from modulating the pa
stage by bypassing them to ground. Choke L1083,
capacitors C1387 and C138, and resistors R113
and R115 perform the same functions as when
used in voice operation. No change is made in
the connection to the suppressor grid of V103
and, therefore, the transmitter signal is modu-
lated by the audio oscillations of the modulator
tube.

TO SUPPRESSOR

MOD-0SC GRID OF
3A9 PA TUBE
vIOs
s T3 SIDE TONE
2| & voL.(®)
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Figure 85. Modulator (voice) stage, simplified schematic diagram.
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Figure 86. Modulator (af oscillator) stage, simplified schematic diagram.
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e. Cw Operation (fig. 86). Modulator tube
V105 still operates as an af oscillator during ew
operation to furnish sidetone for the receiver.
However, during cw operation of the modulator
tube, no signal is fed to the pa stage. The
switching circuit for ¢w operation of V105 is
described in paragraph 114c.

113. Transmitter Sidetone Circuit
(fig. 87)

a. A sidetone circuit in the transmitter sec-
tion permits the operator to monitor trans-
missions either in the PHONE, CW, or MCW
position of control ©. The sidetone signal is
obtained directly from the modulator and there-
fore does not depend on the rf power transmitted.
It is possible to hear a sidetone even though
there may be no rf power transmitted.

b. When transmitting ew or mew, the mod-
ulator tube operates as an audio oscillator to
furnish the sidetone (par. 112d and ¢). A small
portion of this power is transmitted to the
headset. The keying relay interrupts the plate

MOD-0SC
vIOS
3Aa4

voltage of the modulator tube, and, at the same
time, it interrupts the plate circuit of the mas-
ter oscillator and the screen circuit of the
power amplifier (fig. 91). The relay thus keys
the sidetone oscillator in synchronism with the
transmitted signals.

¢. The sidetone circuit changes that take
place when the receiver section control @ is
turned to its operating positions is described
below.

(1) In the PHONE and C.W. positions,
switch section S3-3 permits the ap-
plication of screen grid voltage to
V105 through terminals 7 and 2 of
J8 and J106 and contacts 17 and 18
of relay K101. These positions allow
V105 to operate as an amplifier or
oscillator in either the PHONE, MCW,
or CW position of control @ (par.
b8).

(2) In the NET or CAL. positions, switch
section S3-3 opens the screen grid
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Figure 87, Sidetone switching circuit, simplified schematic diagram.
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voltage circuit of V105 to make the
tube inoperative in these positions. At
the same time, S3-2, placed in the
NET position, assures that no side-
tone reaches the headset by grounding
the junction of C56 and R24. This
prevents sidetone from interfering
with zero beating of the transmitter
to the receiver (pars. 52 and 53).

114, Modulation and Filament Switching Posi-

tions of Switch S105
(fig. 88)

Switch sections S105-3 and S105-4, part of
control ©), perform the circuit changes neces-
sary for the modulation positions, PHONE,
MCW, and CW. The LO and HI power posi-
tions (par. 108) are identical in S106-3 and
S105-4. Also, the rotor segments X and Y per-
form the identical functions in all positions of
control @ to permit turning control ® in either
direction. Switch section S105—4 permits the
suppressor grid of V103 to accept modulation
from T113 when the control is in the PHONE
and MCW positions and to connect it to the
filament of V103 on CW position. Switch sec-
tion S105-3 allows a portion of the bias volt-
age developed by V103 to be used as bias for
V1056 and permits the transmitter filament to
be turned on when the control is in the PHONE
position when contacts 14 and 15 of relay K101
close. In the MCW and CW positions of S105-3,
the filaments are not affected by the relay
contacts, whether opened or closed. The posi-
tions of S105-3 and S105—4 and their functions
are given below.

a. PHONE Position.

(1) The suppressor grid (pin 4) of V103
is connected to terminal 1 on T113
through the rotor of S105-4. The sup-
pressor grid is modulated by the af
variations fed from V105 to T113.

(2) The filament of V103 (pin 1) is con-
nected to the positive filament line
through closed relay contacts 14 and
15 of K101, because S105-3 does not
bypass these contacts in the PHONE
position. Relay K101 is closed when
control ® is placed in either the
SEND or the STANDBY position and
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either the mike switch or the key is
closed. Thus in the PHONE position
of control ®), the transmitter fila-
ments light only when relay K101 is
energized.

(3) The control grid of V105 receives its

bias through the secondary of T112,
the rotor of S105-3, and R107. In
this position, R112 is in shunt with
R107 but, because of its large size,
it has no effect on R107.

b. MCW Position.
(1) The suppressor grid of V103 is con-

nected to T113 int the same manner
as in the PHONE position (a(1)
above). Capacitor C136 is now con-
nected to T112 to provide positive
feedback for V105 to work as an af
oscillator.

(2) The filament of V103 is connected to

the positive filament line through the
rotor of S105-8, which bypasses con-
tacts 14 and 15 on K101, and control
®. Thus in the MCW position of con-
trol @, the filaments of the trans-
mitter light regardless of the posi-
tion of relay K101.

(8) The bias of V105 is changed to a grid

leak type, because R107 is no longer
connected in parallel across R112, The
control grid of V105 is returned to
ground through the secondary of T112
and R112., Switch section S105-3
opens the circuit between R107 and
R112.

¢. CW Position.
(1) The suppressor grid of V103 does not

require bias in this position, because
modulation does not take place and is
returned to the plus side of the fila-
ment line through S105-4, S105-3,
and control ®. Tube V105 continues
to operate as an af osecillator (b(1)
above).

(2) The filament circuit is identical with

that of the MCW position (5(2)
above).

(8) The control grid circuit of V105 is

identical with that of the MCW posi-
tion (b(3) above).
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Figure 88. Modulation positions of S105, simplified schematic diagram.

115. Microphone and Key Connections
(fig. 89)

a. Both the microphone and the key are ar-
ranged so that either may complete the elec-
trical circuit of relay K101. The microphone
does so by means of a self-contained push-but-
ton switch, while the key acts as its own
switch. The current for energizing the relay
coil enters the transmitter through pin 45 of
receptacle J102. It then flows through switch
section S101N to the relay coil and from there

118

to the tip, marked T, on both the microphone
and key receptacles. As shown on the diagram,
the key, when closed, connects the relay through
the sleeve of J105 to ground; this completes
the relay circuit. Should the press-to-talk
switch on the microphone be pressed instead
of the key, the relay circuit would be closed
through the internal switch (fig. 167) of the

‘microphone. The relay current flows through

the tip on J104 to the white lead in microphone
Cord CD-76-A, through the switch to the black
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lead connected to the sleeve on Plug PIL~68.
The sleeve on Plug PL-68 fits into the sleeve
on J104, which is directly connected to ground.

b. For the microphone to perform its func-
tion, a dc current must flow in its circuit. The
current enters the transmitter from pin 54 of
receptacle J102 and flows through the SEND
position of switch section S103A to contact 15
of relay K101, and switch section S105-3 (fig.
88). If S105 is in the CW or MCW position,
the current will reach the microphone regard-
less of the position of the relay contacts. How-
ever, if S105-3 is in the PHONE position, the
microphone can be energized only if relay con-
tacts 15 and 14 are closed. From contact 14 of
K101 or from the rotor of S105-3, the current
goes through current limiting resistor R111 to

J102
VIEWED FROM INSIDE

the primary of T112, and from there to the
ring on jack J104. The connection within the
microphone is from ring on Plug PL-68,
through the red lead to the switch contacts, and
to the microphone carbon button. From the
butfton, the current flows to the black lead con-
nected to the sleeve of Plug PL-68, which fits into
the sleeve of jack J104 and from there to
ground,

c. Because of the high inductance of the
relay coil, there is an appreciable time lag be-
fore the current through it can increase or de-
crease. Since this is undesirable for rapid key-
ing, resistor R125 is placed across the coil so
that the current through the coil can follow the
key variations more closely because of the
dampening of the inductance effect by R125.
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Figure 89. Microphone and key connections.
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116. Transmitter Filament Circuit
(fig. 90)

a. Tubes V101, V102, and V105 are operated
in parallel and require a voltage of 3.6 volts.
Resistor R110 is used to drop the 6.3-volt input
to the transmitter filament circuit to the re-
quired 3.6 volts for these tubes. Selenium rec-
tifier CR101 is used as a voltage regulator to
keep the filament voltage on tubes V101, V102,
and V105 at 8.6 volts. Pa tube V108 takes the
full input voltage for its filaments. Resistor
R109 drops the input voltage to 2 volts to
energize dial light I 102. Capacitor C132 is a
bypass capacitor to keep rf out of the power
supply. The dial light may be turned on by
means of push-button switch S104, control @),
which normally is held open by a spring.

b. The transmitter filaments receive their
voltage from pin 54 of receptacle J102 (fig.
89). The regulated 6.3-volt supply is fed to
switch section S103A, control @, and from
there to S105-3, control ®), and also to contact
15 of keying relay K101. When control ® is in
the PHONE position (fig. 88), the tubes and
the dial light can receive filament voltage only
if contacts 15 and 14 of K101 close (fig. 92) ;
which they do only when the key or microphone
button is pressed. When control @ is in the
MCW and CW positions, the filaments receive
voltage regardless of the position of the relay
contacts (fig. 88).

117. Transmitter Plate and Screen Circuits
(fig. 91)

a. General. All of the transmitter plate and

MASTER FREQ
osc DOUBLER Mop-0SC PA
8

3
viot viosS

RiO9
€8

1102

I,

cont TM263-13

Figure 90. Transmitter fiillaments, simplified
schematic diagram.
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screen voltages may be obtained from any
power supply except Battery BA—48, depend-
ing on which power supply is connected by
Cord CD-1086. When Generator GN-58-(*)
and Battery BA-48 are in combination, the bat-
tery supplies the power for the exciter stages,
V101, and V102, while the generator power sup-
ply furnishes the high voltage for pa tube V103.
This is the only time the transmitter can be
operated with control ® in the STANDBY
position. The battery is connected to the trans-
mitter by connecting Cord CD-1119 to BAT-
TERY receptacle J108 which, in turn, is con-
nected to POWER receptacle J102 (fig. 94).
Voltages from the vibrator or dynamotor power
supplies are connected directly to J102 by Cord
CD-1086; these units supply power only when
control ® is turned to the SEND position.

b. High-vollage Circuit. Terminal 47 on
J102 supplies a 500-volt dec plate voltage for
pa tube V103. The plate of V103 is connected
by T107 and R108 (meter shunt resistor) to
pin 47 of J102. Thus, the moment the power
supply is turned on, the pa plate becomes
energized.

c. Lv Circuit. The 105-volt output of any
power supply except Battery BA—48 enters the
transmitter through terminal 57 of J102 and
is fed to the SEND position on switch section
S103D, control @. When control @ is placed
on SEND, the voltage is fed to pins 8 and 5
of V104 (voltage regulator tube) and reaches
the contacts of keying relay K101, through the
internal connection between pins 3 and 7 of
V104. When contacts 17 and 18 and contacts
9 and 10 of relay K101 are open, none of the
plates or screens of the tubes receive voltage,
except the plate of V103 (b above). If the key
or press-to-talk switch on the microphone is
pressed, these contacts close; all tubes receive
voltage, and the transmitter is in operation.
When Battery BA-48 is used in conjunction
with the generator power supply, the 90-volt
input is connected to terminal B on J103 which,
in turn, is connected to pin 58 of J102. Pin
58 also connects to pin 33 of generator power
supply receptacle 240 which ends in an open
circuit (fig. 169). The voltage is then fed to
the STANDBY position on control ®. With
control ® placed at STANDBY, the operation
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of the lv circuit is the same as that given
above for the SEND position.

d, Voltage Regulator Tube V104. This tube
is a gas-filled diode which draws just enough
current through it so that the voltage drop
across either resistor 229 in Generator GN-
b8-(*) (fig. 168), resistors 721-1 and 721-2
in Vibrator Power Supply PE-237 (fig. 98),
R212 in Dynamotor-Power Supply DY-
88/GRC-9 (fig. 103), or R5 and R6 in Dyna-
motor-Power Supply DY-105/GRC-9X (fig.
106) will just compensate for any rise or fall
of voltage in the power supply. Thus, the plate
and screen voltages of the master oscillator and
modulator tubes are regulated, as are the plate
and screen voltages to the receiving tubes, dur-
ing receiver operation.

118. Net Operation
(fig. 91)

a. To tune the transmitter to the net fre-
quency, it is necessary first to tune the receiver
to the net frequency and then to tune trans-
mitter control @ to zero-beat with the incom-
ing net signal in the receiver (par. 59). If the
full power of the transmitter is used, it will
block out the net signal making it impossible
to zero-beat. Therefore, the key or microphone
button should not be pressed during the tuning
of the transmitter for net operation. However,
if the key or microphone button is not pressed,
relay K101 contacts 17 and 18 will not be closed
and the transmitter tubes will not receive plate
and screen voltages. To overcome this, only
oscillator tube V101 and doubler tube V102 are
fed with enough operating plate and screen
grid voltages. This is accomplished by receiver
control @, which is connected to the transmitter
by the receiver-transmitter interconnecting
cable.

~ b. When operation switch S3-3, control @),
is turned to NET (fig. 67), it shorts out con-
tacts 17 and 18 of relay K101 (par. 95¢). This
allows the combined plate and screen grid cur-
rents of the doubler and oscillator tubes to low
through resistor R103 and switch section S103D
to terminal 57 of receptacle J102, and from
there, by Cord CD-1086, to the power supply
used. Switch section S3-3 (fig. 67) also dis-
connects the screen grid of modulator tube
V105 from the voltage source so that the tube
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is inoperative. This prevents sidetone from
interfering with the zero beating in prepara-
tion for mnet operation.

119. Keying Relay K101
(fig. 92)

Keying relay K101 is actuated by either the
telegraph key or by the microphone press-to-
talk switch. When neither of these devices is
pressed, the receiver is in operation, while for
transmitter operation, the key or microphone
switch must be closed. When the key or micro-
phone switch is closed, the following functions
are performed by keying relay K101.

a. The antenna circuit .is switched from the
receiver to the transmitter.

(1) Contacts 1 and 2 open, disconnecting
the ground from switch section S102A.
(2) Contacts 8 and 4 close, connecting ter-
minal A 102A to switch section S102A.

(3) Contacts 6 and T close, connecting the
receiver antenna-matching trans-
former T114 (through S102F) to
ground.

(4) Connects 11 and 12 close, connecting
doublet terminal A102B to transmitter
coil T110A.

b. Screen voltage is applied to power am-
plifier tube V103. Contacts 9 and 10 close, con-
necting screen voltage-dropping resistors R117
and R118 to terminal 47 of power receptacle
J102.

¢. When switch section S105-3, control ©
(fig. 88), is in the PHONE position only, the
filaments of the transmitter tubes are off, un-
less the key or press-to-talk switch on the mi-
crophone is depressed. Contacts 14 and 15 close,
connecting resistor R110 and filament pin 1
of tube V103 (fig. 90) to terminal 54 of recep-
tacle J102, through switch section S103A.

d. Plus 6.3V is fed to the transmitter fila-
ments and to the microphone circuit. Contacts
14 and 15 close, connecting resistor R111 and
the transmitter filaments to the 6.3-volt supply
entering terminal 54 of receptacle J102.

e. Coil K102B, which is part of overload
relay K102, is constantly energized during
recewer operation. For transmitter operation
the voltage across the coil is removed. Contacts
15 and 16 open, disconnecting K102B from the
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6.3-volt supply entering termnial 54 of recep-
tacle J102.

f. Plate and screen voltages are applied to
the master oscillator and doubler stages (fig.
91) are controlled by K101. Contacts 17 and
18 close, connecting the plates and screens to
the power line through pin 7 of voltage reg-
ulator tube V104 (fig. 67).

9. Plate voltages are removed from all re-
ceiver tubes except V6 and V6 (fig. 67) and
screen voltages are removed from all of the re-
ceiver tubes. Contacts 18 and 19 open, discon-
necting terminal 3 on receptacle J106 from the
power feed line. Plate voltages are not re-
moved from tubes V5 and V6 because of the
higher currents they carry which, if allowed
to flow through the contacts of the relay, would
pit and burn the contacts when they are opened.

120. Meter Socket Circuit
(fig. 93)

A metering circuit is used to provide a quick
and easy means of tuning (pa plate) and check-
ing the transmitter. Voltages are measured at
the control, screen, and suppressor grid of V108
and plates of V101, V103, and V105; plate cur-
rent is measured only for V103 at meter socket

X110. The connections to the meter socket are
as follows:

a. Terminal 1 is connected to the positive
filament side of V103.

b. Terminal 2 is connected to the lower end
of meter shunt resistor R108.

¢. Termnial 3 is connected to the screen grid
of V103.

d. Terminal 4 is connected to the suppressor
grid of V103.

e. Terminal 5 is connected to the control grid
of V103.

f. Terminal 6 is connected to the plates of
V101 and V105.

g. Terminal 7 is connected to ground.

h. Terminal 8 is connected to the upper end
of R108 and the plate of V103.

121. Receiver-Transmitter Interconnecting Cable

This cable is used to connect the receiver
receptacle J3 to the transmitter RECEIVER
POWER SOCKET J106. Section B, figure 54
shows the receptacles and the color-coded wir-
ing diagram. The functions of the receiver-
transmitter interconnections are shown in fig-
ure 176 and described in a through g below,
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a. Pins 1 connect the sidetone signal between
the receiver and transmitter sections (figs. 65
and 87).
b. Pins 2 connect the receiver and trans-
mitter sections to permit the net operational

procedure (figs. 67 and 87).

(fig. 67).

¢. Pins 8 and 4 connect the receiver plate
and screen voltages from regulator tube V104

d. Pins 5 provide a common ground circuit
between the receiver and transmitter (fig. 67).

e. Pins 6 connect control ® on the trans-
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mitter to the PHONES jacks, used as a filament
switch (fig. 66), on the receiver.

f. Pins 7 permit the screen voltage to be
applied to transmitter tube V105 when receiver
control © is in the PHONE, MCW, or C.W.
position (fig. 65).

9. Pins 8 and 9, controlled by keying relay
K101 (figs. 81 and 92) and ANT. SELECTOR
switch S102, control @ (figs. 56 and 81), con-
nect the antennas to either the receiver or to
the transmitter.

122. OFF-SEND-STANDBY Switch $103
(fig. 94)

Switch S103, control ®), is the master switch
of the radio set. The four sections of control
® are described below.

a. Switch section S103A permits the trans-
mitter filament voltage to be applied from pin
54 on J102 when it is set to either the SEND
or the STANDBY position,

b. Switch section S103B turns on the heavy-
duty sections of the ac, vibrator (par. 135),
and the dynamotor (par. 152d and 159%) power
supplies. This is done when pin 55 on J102 is
connected to ground in the SEND position only
of S103B.

¢. Switch section S103C allows the receiver
filament voltage to be applied during SEND
and STANDBY positions.

(1) The STANDBY position of S103C
functions as follows:

(a) When using the battery power sup-
ply the switch connects terminal A
on J103 to the filament circuit.

(b) When either the vibrator, ac, or the
dynamotor power supply is used,
the switch connects pin 56 on J102
to the filament circuit.

Note. The generator power supply cannot
supply +1.4 volts in this position.

(2) The SEND position of S103C turns on
the receiver filaments when either the
generator, ac, vibrator, or the dyna-
motor power supply is used by con-
necting pin 46 on J102 to the re-
ceiver filament circuit.

d. Switch section S103D permits the low
voltage supply (4105 volts) to be applied.

(1) The STANDBY position of S103D

functions as follows:

(a) When the battery supply is used,

the switch connects terminal B on

J103 to voltage regulator tube V104.

(b) When either the vibrator, ac, or the

dynamotor power supply is used,

the switch connects pin 58 to V104.

Note. The generator power supply cannot
supply 4105 volts in this position.

(2) The SEND position allows the low
voltage to be applied to V104 from
any of the power supplies used except
Battery BA—48.

Section Ill. THEORY OF GENERATOR POWER SUPPLY

123. General

a. Generator GN-58-(*) is a hand-driven
machine with its armature rotated through a
step-up gear train from the cranks (fig. 33).
The output of the armature section of the gen-
erator power supply consists of two independ-
ent voltages which are regulated by a voltage
regulator. Both voltages are filtered to elimi-
nate commutator ripple and rf interference.
Generator GN-58-(*) is a two-pole machine
which has two series-connected field coils and
two separate windings on the armature. The
armature consists of a 6-volt winding con-
nected to a lv commutator and 425-velt wind-
ing connected to a hv commutator. A 1.4-volt
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tap is taken from the 6.3-volt filter section and
a 105-volt tap is taken from the 425-volt filter
section to furnish the other operating voltages
for the receiver-transmitter.

b. When control @ on the transmitter is
placed at SEND, the generator power supply
furnishes the necessary voltages for either re-
ceiving or transmitting by the radio set. When
control ® is placed at STANDBY, the genera-
tor power supply cannot power the receiver and
can only furnish power for part of the trans-
mitter. Thus in the STANDBY position, ﬁat—
tery BA—48 must be used in conjunction with
the generator power supply to operate both the
receiver and transmitter. For receiving or
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transmitting, the generator power supply has
to be hand cranked. In transmitting, the key
contacts or microphone button must be closed
as well as hand cranking the generator power

supply.

124, Hv Circuit of Generator Power Supply
(fig. 170)

¢. In a de generator, the output is not a pure
constant direct voltage because the magnetic
field set up by the field poles (field coils 237-1
and 237-2) is not uniform. The magnitude of
the voltage induced in the armature coils de-
pends on the speed of rotation of the armature
and the strength of the magnetic field. The
magnetic field is not of the same strength at
all points around the armature; therefore the
voltage output of the armature will have a
ripple in it instead of a smooth constant value.
This commutator ripple is smoothed out by a
filter circuit consisting of choke coils 228-1 and
228-2 and capacitors 233-1 and 233-2. The
filter also serves another purpose. The sparks
under the brushes, which rest on the commuta-
tor, cause rf interference. The filter removes
this interference from the power leads by by-
passing the rf to ground through the ecapac-
itors.

b. Because power amplifier tube V103 re-
quires about 500 volts on the plate, while the
other tubes require only about 105 volts, part
of the hv output of the generator power supply
is dropped down to 105 volts by resistor 229.
The actual current through resistor 229 re-
quired to cause the voltage drop is drawn not
only by the tubes, but by voltage regulator tube
V104. This tube always takes just enough cur-
rent through it to make the voltage drop across
resistor 229 of the correct value which, when
subtracted from the generator power supply
voltage, will leave exactly 105 volts. This 105
volts is connected to terminal 21 on terminal
board 239. If the voltage at the terminal board
end of resistor 229 is measured without the
voltage regulator tube in its socket, the read-
ing will be the full commutator voltage because
no current will pass through resistor 229 to
cause a voltage drop across it.

c¢. Cord CD-1086 (A, fig. 54) connects gen-
erator power supply receptacle 240 to the trans-
mitter POWER receptacle J102. The relation-
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ship of the pins between the receptacles is given
in the table, figure 94. As shown on this figure,
pin 47 permits the high voltage to be applied
to the plate of V103. Pin 53 on S102 completes
the high voltage circuit (B—) to ground. Note
that control ® has no affect on the high volt-
age circuit of the generator power supply and
high voltage will be present on V103 regard-
less of the setting of the OFF-SEND-STAND-
BY switch when the generator power supply
is operated.

d. In the SEND position of control ® (fig.
94), the 4105 volts is fed from pin 57 on J102,
through switch section S103D, to VR104, and
then to the plates and screens of all of the
tubes in the receiver-transmitter except pa
tube V103 (fig. 91). When control ®) is in the
STANDBY position, pin 33 on 240 is not con-
nected to anything, therefore low voltage
(+105 volts) cannot be fed to the receiver-
transmitter. To use the generator power sup-
ply when control ® is in the STANDBY posi-
tion, Battery BA—48 must be used also.

125. Lv Circuit of Generator Power Supply
(fig. 170)

a. The lv winding on the armature supplies
power to heat the tube filaments of the radio
set, to energize the keying relay, and to operate
the microphone circuit. The lv winding also
supplies power to operate voltage regulator
224, The voltage regulator acts to keep the
output of the generator power supply at a con-
stant voltage. .

b. The lv output of the generator power sup-
ply is filtered by choke coils 227, 226, and 225
and capacitors 231 and 230. Iron core choke
coils 227 and 225 are not adequate for rf sup-
pression, at the very high frequencies created
by an arc, an iron core coil may actually act
as a capacitor because of the high distributed
capacity of such a coil. This distributed capac-
ity may be high enough to allow the very high
frequencies to appear in the receiver and
distort the received signal. Therefore, air core
choke coil 226 is used, since at the high fre-
quencies its stray capacitance will be negligible
because of its size, but the inductance will still
be large enough to suppress the rf distortion.

¢. Iron core choke coil 225; in addition, acts
as a voltage-dropping resistor. The flow of
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current through the resistance of the winding
drops the ly output of the generator power sup-
ply to 1.4 volts for the filaments of the receiv-
ing tubes. The 6.3 volts necessary for the trans-
mitter filament and microphone circuits and
relays K101 and K102 is taken from the june-
tion of chokes 226 and 225,

d. When control & (fig. 94) is in the SEND
position, the 1.4 volts required for the re-
ceiver filaments is taken from pin 46 on J102
and through S103C. When control ® is in the
STANDBY position, the filament voltage is
connected to pin 56 on J102 and terminal A
on BATTERY receptacle J103 and through
S103C. Because pin 22 on receptacle 240 is not
connected to anything, the receiver filaments
must get their voltage from Battery BA-48 in
the STANDBY position. Pins 53 on J102 and
D on J103 complete the return circuit (A—) to
ground.

e. When control ® (fig. 94) is in the SEND
position, +6.3 volts required for the trans-
mitter filaments and relay K101 is taken from
pin 54 on J102 and through S103A. When con-
trol ® is in the STANDBY position, the cir-
cuitry is the same as when the control is in
the SEND position because the SEND and
STANDBY positions on S108A and pins 20
and 34 on 240 are tied together. The difference
in circuitry lies in the transmitter as relay
K102B (par. 119) is energized for STANDBY
and relay K101 is energized for SEND opera-
tion. Pin 53 on J102 and terminal D on J103
complete the ground return circuit.

126. Voltage Regulating Circuit of Generator

GN-58—-A (Late Model)
(fig. 170)

a. The generator power supply is a hand-driven
sdevice and the voltage output will depend on the
speed at which the hand cranks are turned. This
is not desirable because the radio set requires a
fixed, unvariable voltage supply. A plug-in volt-
age regulator unit is used which operates to keep
the output voltage constant, regardless of the
speed of rotation or the amount of load on the
generator, within 50 to 70 rpm limits.

b. The regulator performs this function by de-
creasing the field current when the output voltage
rises and by increasing the field current when the
voltage output falls. This method of regulation
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depends on the fact that the output voltage of
the generator is proportional to the speed of rota-
tion and the strength of the field. Thus, if the
speed of rotation should be raised by too rapid
turning of the hand cranks, decreasing the field
current would counteract the effect of greater
speed. The opposite condition also applies. If the
hand cranks are turned too slowly, the voltage
output of the generator goes down. A means of
raising the voltage is to increase the field current.
The following is an explanation of Generator
GN-58-A (late model) regulator.

¢. In series with the field coils is a multitapped
resistor (plaques 1 and 2), the sections of which
can be shorted out by the contact fingers of volt-
age regulator 224, The force that moves these
fingers is the magnetic field created by the current
flow in the regulator coil. The grounded negative
lead of hv armature 235 connects to the positive
side of the lv armature 236 through variable re-
sistor 245, the parallel combination of the 7-ohm
and negative temperature coefficient resistors, the
regulator coil, and pin 13. Thus, as the regulator
coil is connected across the Iv armature coil, the
current through the regulator coil varies with the
voltage output of the lv armature.

d. The finger contacts of the regulator are all
normally closed so that when the hand cranks are
being turned at the correct speed, the field coils
receive the correct current to produce the mag-
netic field necessary for normal voltage output.
If the generator power supply is cranked too
rapidly the following occurs:

(1) The outputs of the lv and hv armature
coils increase.

(2) The current through the regulator coil
increases because it is across the lv com-
mutator.

(3) The magnetic field of the regulator coil
becomes stronger and is able to attract
and open the first two or three contact
fingers, depending on the strength of the
field.

(4) With the contacts open, the short is re-
moved from the first two or three re-
sistors, marked .2, .4, etc.

(5) There is now added resistance in the
field circuit; therefore the field current
is reduced slightly.

(6) The reduced field current lowers the field

AGO 10018A



strength and the lowered field strength
results in less output voltage from the
generator power supply. Thus, the out-
put voltage returns to the normal oper-
ating value.

e. The number of contacts that the regulator
coil opens depends on the current in the coil which
in turn varies with the output voltage of the lv
winding. Therefore, the resistance which is in-
serted in the field ecircuit is directly dependent
on the output voltage. Controlling the field in this
manner regulates the output of both the hv and lv
armature coils because both rotate in the same
magnetic field.

f. The regulating unit comes into operation
only when the hand cranks are rotated above 50
rpm. If the cranks are turned too slowly, the only
possible result is the decrease of voltage output
from the generator power supply. This can be
remedied by a more rapid turning.

g. A negative temperature coeflicient resistor
is used in the regulator coil circuit. If the tem-
perature of the regulator coil should increase, the
resistance of the windings increases, with a re-
sultant decrease in current through the ceil. This
will affect the output of the generator power sup-
ply which is undesirable. Therefore negative tem-
perature coefficient resistor is placed in series
with the coil circuit and the characteristics of this
device are such that its resistance decreases when
the temperature goes up. Thus, since its resis-
tance is lowered, it will allow more current to flow,
thereby compensating for the higher resistance of
the regulator coil when the temperature increases.

127. Circuit Differences between Generators
GN-58 and GN-58-A (Early Models)
and GN-58-A (Late Models)

a. Filter Units. The filter units of both the

hv and lv armatures are exactly the same in all
models except for the changes listed below:

Description

f
Ref ‘
No. Generator Generator
Generator GN-58-A GN-58-A
GN-58 (early model) (late model)

225 J 22mh_____ 28 mh_______ 28 mh.

226 [ 11uh________ 11vh 12 uh.

227 4mh________ 4dmh_______ 3.11 mh or
3.45 mh on
some models.

AGO 10018A

b. Voltage Regulator Units. The voltage regu-
lator units are the same in principle but differ in
construction for the different models. Refer to
MWO SIG 11-263—-6, Modification of Generator
GN-58 and Early Models of Generator GN-58-A
to provide a plug-in voltage regulator unit.

c. Voltage Regulator of Generator GN-58 (fig.
168). If the lead from the negative terminal of
the Iv armature is traced through the field coils,
it will be seen to pass through resistor 238 and
from there directly to the positive brush of the
lv armature. Also, the regulator coil is connected
across the lv armature through resistor 242 and
negative temperature coefficient resistor 232.
Therefore, the magnetic field of the regulator coil
is directly dependent on the voltage output of the
v winding. This magnetic field acts upon the
vibrating contact arm so that it touches either
contact A or B. For normal voltage output of
the generator power supply, the vibrator arm
rests against contact A, and thus shorts out
resistor 238. With resistor 238 shorted out, the
field coils receive normal current.

(1) If the hand cranks are rotated slightly
faster than 50 rpm, the following oc-
curs:

(a) The voltage outputs of the armature
coils are raised.

(b) The field strength of the regulator
coil increases since it is connected
across the lv armature.

(¢} The vibrating arm is then pulled away
from contact A, and thus connects re-
sistor 238 in series with the field coils.

(d) The field strength drops and the volt-
age output of the generator power
supply is then lowered.

(2) It is possible that the hand cranks can
be turned so rapidly that damage can
be done to the armature because of the
high voltage induced. To avoid this
possibility, contact B, which is perma-
nently connected to ground, is used as
part of the regulator unit. When the
hand crank is rotated with excessive
speed, the following occurs:

(a) The regulator coil develops a very
strong magnetic field because of the
high armature voltage across it.

(b) The field is strong enough to pull the
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vibrating contact over so that it
touches contact B.

(¢) Ascontact B is permanently connected
to ground, the field coil of the gener-
ator power supply, which is connected
to the vibrating contact, is grounded
and is no longer energized.

(d) Because the field coils are no longer
energized, the voltage induced in the
armature drops immediately from the
harmful high value to practically
Zero,

(8) The regulator for Generator GN-58 is a
vibrating reed rather than a plug-in
type, as in Generator GN-58-A (early
and late models), and is built up on a
bracket screwed to the housing struc-
ture.

d. Voltage Regulator of Generator GN-58—A
(Early Models) (fig.169).

(1) On these models, the regulator unit is
contained in a small box having an octal
base similar to that of a radio tube. This
base plugs into an octal socket which is
located within the generator power sup-
ply housing. In series with the field coils
there is a multitapped resistor which is
connected between pins 2 and 7 of the
octal base. Located above the taps is a
series of flexible contacts which are all
electrically connected together and rest
on the taps of the multitapped resistor,
one flexible contact for each tap. There-
fore, when the cranks are turned below
50 rpm, the multitapped resistor is com-
pletely shorted out by the flexible con-
tact fingers. The regulator coil actuates
these flexible contacts. If the positive
lead of the lv commutator is traced, it
will be found to go through adjustable
resistor 245, through the parallel com-
bination of the negative temperature

coefficient and 9.5-ohm resistors, and
then through the regulator coil to pin 1
and ground. The ecoil is thus placed
across the lv commutator and its mag-
netic strength is dependent on the lv
output of the generator power supply.

(2) If the Iv output is too high, the magnetic
strength of the coil will be great enough
to partially pull up the bar to which the
flexible fingers are fastened. The fingers
on the ends of the multitapped resistor
are raised away from the taps, removing
the short across these sections and plac-
ing resistance into the field circuit. This
cuts down the field current, and thereby
reduces the voltage output of the gen-
erator power supply. Should the hand
cranks be turned more rapidly, more
flexible contact fingers would be raised,
progressing from the ends to the center
of the resistor with each increase in
crank speed; this places more resistance
in series with the field coils.

e. Negative Temperature Coefficient Resistor.
The negative temperature coefficient resistor
serves the same purpose as in the other regulator
models. Adjustable resistor 245 may be varied
for minor adjustments of the output voltage of
the generator power supply. Another adjustment
is provided. A spring is attached to the mecha-
nism which moves the flexible fingers, and the
tension in this spring will determine how many
contacts will be raised for a given current through
the regulator coil.

f. Regulator Adapter. If the regulator de-
scribed in e above becomes defective, it should be
replaced with a regulator of the latest model. This
Is made possible by means of an adapter plug with
an octal socket on one side (fig. 148), and a 14-pin
socket on the other side. Located in the adapter
unit are the multitapped wire-wound resistor and
the resistor that shunts the negative tempera-
ture coefficient resistor.,

Section IV. THEORY OF VIBRATOR POWER SUPPLY PE-237

128. General

This unit converts a 6-, 12-, or 24-volt dec input
from a vehicular storage battery into the neces-
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sary operating voltages for the receiver-transmit-
ter. It consists of two major circuits; the heavy-
duty (send) and the low-power (standby) sec-
tions. The heavy-duty part is used when both the
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receiver and transmitter are in use and it is
turned on when control & is turned to SEND.
The standby section is switched on when control
® is turned to STANDBY. This operation auto-
matically switches off the heavy-duty section. In
standby operation, only the receiver is supplied
with power, which presents less of a drain on the
battery than when the heavy-duty section is used.
This is advantageous for prolonged periods of
listening.

129. Circuit Breaker
(figs. 171 and 172)

The vehicular battery is connected to the +
and — terminals across capacitor 706. Before the
current from the vehicular battery passes to either
portion of the vibrator power supply, it must first
pass through circuit breaker 728. Circuit breaker
728 protects both the battery and Vibrator Power
Supply PE-237 from any overload, because it
opens the circuit if too much current flows
through its magnetic coil. Circuit breaker 728
is also the main ON-OFF switch for the vibrator
power supply. When the OFF button is pressed,
the contacts are held open by a spring-loaded
mechanism, and in order to turn the power supply
on, the tension of the spring must be overcome by
pressing the ON button. When the current drain
on the battery becomes too great the circuit
breaker coil releases a small catch which allows
the spring to open the contacts, and thus stop the
high current flow.

130. Voltage Selector Switches of Vibrator

Power Supply
(figs. 171 and 172)

In Vibrator Power Supply PE-237, all triple-
pole, triple-contact wafer switches are voltage
selector switches. They are ail ganged to one
commoen shaft and perform the function of con-
necting the correct operating voltages to the dif-
ferent circuit ccmponents when a 6-, 12-, or 24-
volt vehicular battery is used. The switch sections
are numbered 735-1 to 735-8. Each wafer section
is divided into three separate sections.

131. Standby Section of Vibrator Power Supply
(fig. 95)

a. General. Because the standby section sup-
plies power to the receiver only, it takes less cur-
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rent from the battery than does the heavy-duty
part. There is no direct switch to turn on the
standby portion, but it operates automatically
when the OFF-SEND-STANDBY switch, control
®), is turned to STANDBY. The receiver fila-
ments receive their voltage through circuit
breaker 728, coil of relay 727, and voltage-drop-
ping resistor 719. Thus, when the switch is
turned to STANDBY, filament current flows
through the relay coil and closes the contacts.
With the contacts closed, vibrator VB1 is con-
nected to the vehicular battery and begins oper-
ating. The vibrator causes the battery ciirrent
to flow through the power transformer primary
in a manner simulating an alternating current.
The voltage across the secondary, which is greatly
increased over that of the primary, is then recti-
fied by the vacuum-tube rectifier and filtered for
ripple by the filter unit. The high dc voltage is
then fed to the plates and screens of the receiving
tubes.

b. Detailed Circutt Analysis (fig. 96). Only
the standby portion and relays 726 and 727 are
shown in figure 96. These relays determine, by
the position of their contacts, whether the send
or standby section is connected to the battery,
and, in this case, the standby section is in opera-
tion. If current is made to flow through the coil
of relay 726, the contacts would swing toward the
coil and the standby section would cease to operate
while the send vibrator VB 16 would begin fune-
tioning. The numbers and letters shown on the
contacts and coils of relays 726 and 727 have been
assigned for ease of explanation only and do not
appear on the equipment.

(1) Connection 1 of the coil of relay 726
connects to VOLTAGE CHANGE
SWITCH section 735-1C, which pro-
vides the proper resistance in series
with the relay coil to accommodate it
to each of the three different battery
voltages used. From the switch, the cir-
cuit continues to the coil of circuit
breaker 728, through its contacts, and
from there to the positive terminal of
the battery. Thus, when the ON button
is pressed, the terminal end of coil 726
is connected to the positive terminal of
the battery. For current to flow through
the coil, its No. 2 terminal must be con-
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(2)

nected to the negative terminal of the
battery. The No. 2 lead connects to pin
35 of power output receptacle 734.
Further, pin 35 connects to pin 55 of
J102, the receiver-transmitter recep-
tacle, through Cord CD-1086. As shown
in figure 94 pin 55 can be connected to
ground only if switch section S103B,
which is part of the OFF-SEND-
STANDBY control ®, is turned to
SEND. Therefore, unless the control is
placed on SEND, the coil of relay 726
is unenergized and out of the standby
circuit.

The contacts of relay 726 are shown for
this unenergized condition and contacts
H and I connect terminal 3 of the coil
of relay 727 to the positive terminal of
the battery, through the circuit breaker.
The bottom side, terminal 4 of the coil
of relay 727, is connected to voltage-
dropping resistor 719, from there to
voltage-selection switch section 735-2A,
through choke coil 703 to pin 22 of
power output receptacle 734. Pin 22
connects by Cord CD-1086 to the re-
ceiver-transmitter and then to the
receiver tube filaments, which lead relay
727 to ground as soon as control ® is
placed on STANDBY. Thus, if switch

section S103C, control @), is turned to
STANDBY, the circuit of the coil of
relay 726.is opened and the circuit of the
coil of relay 727 is completed and the
coil of relay 727 is energized. The
movable contact of relay 727, shown in
the correct position for this condition,
connects to both the center tap of the
power transformer and VOLTAGE
CHANGE SWITCH section 735-2B.
Switch section 735-2B selects the cor-
rect voltage for operation of vibrator
VB1.

132. Standby Vibrator and Rectifier Circuits of
Vibrator Power Supply

a. Vibrator Circuits. The vibrator coil connec-
ted from pin 4 to the stationary contact and the
movable arm- connected to pin 1 constitute an
ordinary buzzer similar to the door bell type,
except that its vibrating arm or reed moves back
and forth many times more rapidly than in the
familiar door bell buzzer. The current through
the vibrator coil attracts the reed, breaking the
circuit to ground. This de-energizes the coil and
the reed swings back in the opposite direction,
completing the circuit to ground again. This cycle
continues. The movable arm connects to ground
through pin 1, and also makes contact with pins
2 and 3 in the two opposite directions of its vi-

e e e =
| TO HEAVY-DUTY SECTION
e 3
| OF POWER SUPPLY |
VEHIELE ! CIRCUIT STAND-BY POWER STAND -BY STAND-BY |
” BREAKER VIBRATOR TRANSFORMER RECTIFIER FILTER
BATTERY T
| 728 ve 1 702-1 1005 UNIT |
. |
| RELAY 727 |
| RELAY 727 SHOWN GLOSED I
FOR POSITION |
i OF CONTROL |
] |
| . FILAMENT VOLTAGE I
1 DROPPING UNIT
: 719 |
e e el __ __ _VIDRATOR POWER SUPPLY PE-237 |- —
v
TO TO
REGEIVER FILAMENTS PLATES AND SCREENS
OF REGELVER TUBES
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Figure 95. Vibrator standby section, block diagram.
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ration, thus connecting each pin alternately to
round (fig. 96). These pins (2 and 3) are con-
gcted to VOLTAGE CHANGE SWITCH sec-
ions 735-2C and 735-3A, which select the proper
pltage for operation of the power transformer
02-1. Therefore, as the movable arm vibrates,
lternately to connect the top and the bottom of
he primary of transformer 702-1 to ground,
enter tap 6 connects through contacts A and B
f relay 727 to the positive terminal of the bat-
ery. Because of this center tap, the current in
he primary flows from the center to either the
op or bottom half of the primary, depending on
vhether pin 2 or 3 of the vibrator is connected
3y the vibrating arm to ground. Therefore, the
lunction of the vibrator is to cause an alternating
turrent to flow through the transformer primary
by making the battery current flow first in one
firection and then in the opposite direction
through the primary, simulating an alternating
rurrent. It is actually the pulse of de sent through
plternate halves of the primary that causes a
voltage to be induced in the secondary.

b. Rectifier Circuits. The transformer second-
ary consists of two windings. The lv winding
between taps 14 and 15 supplies the filament volt-
age for standby rectifier tube 1005. The hv wind-
ing between taps 11 and 13 applies a very large
ac voltage to the plates of the rectifier tube for
rectification. The rectified output of tube 1005 is
taken from pin 6 to center tap 12 of the hv sec-
ondary, which is grounded. The hv output thus
appears across electrolytic capacitor 707-2. Capa-
citor 707-2, in conjunction with choke coil 7024
and capacitor 707-3, acts as a filter unit to sup-
press the ripple voltage in the output of rectifier
tube 1005. The high direct voltage output
(+105V) of the standby section is then fed to
terminal 33 of power output receptacle 734
through voltage-dropping resistor 737. Terminal
33 connects by Cord CD-1086 to receiver-trans-
mitter receptacle J102, pin 58 (fig. 94).

133. Other Standby Circuit Elements of Vibrator

Power Supply
(fig. 96)

a. In the explanation of the standby unit, sev-
eral circuit elements have been omitted. This was
done to clarify the essential points of operation.

AGO 10018A

The functions of these elements are explained
below.

b. Filter choke 705-13, 705-14, and 705-15
eliminates hash from the vibrator and are used
in conjunction with rf filter capacitor 710-14,
710-15, and 710-16. Resistor 719 is the voltage-
dropping unit used to accommodate the receiver
filaments to the voltage of the battery used. Elec-
trolytic filter capacitors 708-1 and 708-2 are
used in conjunction with choke 703 to filter out
any ripple in the battery voltage because of the
intermittent current taken from the battery by
vibrator VB1.

¢. Capacitor 711 is the buffer, which improves
the wave shape of the alternating voltage across
the primary of power transformer 702-1. The
improved wave shape minimizes vibrator arcing,
Capacitor 706, across the power unit input, is an
rf bypass to prevent the input cables from radi-
ating rf noise that would interfere with radio
reception.

134. Heavy-Duty Section of Vibrator Power
Supply

The heavy-duty section of Vibrator Power Sup-
ply PE-237 supplies all the necessary power re-
quired to operate the receiver-transmitter. The
filaments of the receiver obtain their voltage from
the vehicle battery through suitable dropping re-
sistors. The transmitter filaments, however, do
not receive their voltage directly from the battery.
The voltage for the transmitter filaments is
obtained from the secondary of the vibrator
transformers, through a voltage regulating trans-
former, a rectifier, and a filter, which maintain
close control of the output voltage even though
the input voltage varies over wide limits. The
heavy-duty section uses five small power trans-
formers, with the primary of each connected to
two separate contacts on the vibrator, in place
of one single transformer, as with the standby
section. This system is used to distribute the
power carried by the vibrator contacts, lengthen-
ing vibrator life.

135. Heavy-Duty Positions of Relays 726 and
727

a. Figure 97 shows the heavy duty section, up
to the primary of.one of the power transformers.
The standby part is not shown, and neither is the
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rectifier for the heavy duty section, which will be
described in paragraph 142. Terminal 1 of the
coil of relay 726 connects through voltage selector
switch 735-1C to circuit breaker 728, and to the
positive terminal of the vehicular battery. If the
other end of the coil of relay 726 is connected to
ground, the relay would be energized. Terminal
2 of the coil of relay 726 connects to terminal 35
of power output receptacle 734. Terminal 35
connects to terminal 55 of receptacle J102 on the
transmitter by means of Cord CD-1086. Pin 55
(fig. 94) connects to ground when switch S103B
is turned to SEND. Therefore, when control &
is turned to SEND, the coil of relay 726 is ener-
gized and pulls the movable contacts up (fig. 97).

b. Terminal 38 of the coil of relay 727 con-
nects to a stationary contact I of relay 726 and,
because of the position of the movable arm of
relay 726, the coil of relay 727 receives no current
from the battery. Therefore, because relay 727
is not energized, the standby section of the
vibrator power unit is inoperative.

136. Receiver Filament Supply of Vibrator
Power Supply

a. Filament-dropping resistor 719 connects di-
rectly to stationary contact G on relay 726 and
through movable contact H, which is connected
to the positive side of the battery through circuit
breaker 728. Therefore, on SEND position of
control ®), the receiver filaments obtain their cur-
rent through contacts G and H of relay 726 (fig.
97), while on STANDBY the filament current
flows through the coil of the other relay 727 (fig.
96).

b. The +41.4 volts from pins 22 and 23 is sent
to the receiver filaments through Cord CD-1086
(fig. 54), and to pins 56 and 46 on receiver-trans-
mitter POWER receptacle J102. Switch S103C
(control ®) selects the filament voltage on the
SEND position for the receiver from pin 46 and
on STANDBY, the switch connects pin 56 to the
receiver (fig. 94).

137. Switch Sections 735-4A, —5A, —6A, -7A,
and -8A
(fig. 97)

Center tap 4 of power transformer 700-1 is
connected to switch sections 735-4A, -5A, —6A,
—TA, and -8A. This portion of switch 735 is a

134

ganged bank of five wafer switches with corres-
ponding contacts wired in parallel so that the
heavy current taken by the power transformers
can be handled safely. The purpose of this part
of the VOLTAGE CHANGE SWITCH is to ac-
commodate the transformer to a 6-, 12-, or 24-volt
battery. For the 24-volt position, a slightly dif-
ferent arrangement is necessary than for 6 or 12
volts (par. 138).

138. Hv Starting Resistor of Vibrator Power

Supply
(fig. 97)

In the later models of Vibrator Power Supply
PE-237 (serial numbers 22436 through 26799),
a hv starting resistor and a time delay relay are
used. Resistor 740 is the hv surge resistor. It is
connected in the input circuit of the vibrator
power supply only when the unit is operated with
the VOLTAGE CHANGE SWITCH in the 24-
volt position. It serves to prevent flare-up at the
power contacts of vibrator VB16. The possibility
of flare-up is caused by the initial surge of current
when the unit is started and the supply voltage
is high. Resistor 740 limits this initial surge.
Time delay relay 743 shorts out resistor 740 after
approximately 100 milliseconds, and the full nor-
mal voltage is applied to the receiver-transmitter.
The relay does not operate on the 12- or 6-volt
position of VOLTAGE CHANGE SWITCH 735.

139. Driving Coil of Vibrator VB16
(fig. 97)

Two of the stationary contacts, A and D, of
relay 726 are connected to switch 735-1A, which
is the voltage selector for the driving coil of vi-
brator VB16. Because of the position of the
movable contacts in the SEND position of trans-
mitter control ®), these two stationary contacts
are connected to the positive side of the vehicular
battery through the circuit breaker. Three taps
numbered 16, 11, and 12 are on the driving coil
of the vibrator. Tap 12 is connected to ground
whenever the vibrating reed touches the station-
ary contact to which tap 12 is connected. Current
enters the driving coil through choke coil 705-11,
705-12, or 704, depending on the position of
VOLTAGE CHANGE SWITCH 735-1A. When
switch 7385-1A is on the 6V. position, the battery
current enters the driving coil at tap 11. On either
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the 12V. or 24V. position, battery current enters
at tap 16. Choke coil 704 in the 24-volt line has
a higher resistance than choke 705-12 in the 12-
volt line. The voltage drop across this higher
resistance compensates for the higher battery
voltage.

140. Vibrator VB16 and Power Transformer
(fig. 97)

a. The center tap of power transformer 700-1
is connected through switch sections 735-4A,
-5A, —6A, -TA, -8A to the positive side of the
battery. The vibrator connects the primary leads
alternately to ground to simulate an alternating
current in the primary. The vabrating reed is
grounded at pin 14, while the outside leads of the
primary are connected to pins 5 and 6 through
switch sections 735-6B and 735-6C.

b. There are five pairs of contacts. Just as pins
5 and 6 connect to the primary leads through
voltage selector switches, so do the other four
pairs of pins connect to four other identical power
transformers. There are in effect five identical
transformers with their primaries connected in
parallel by the vibrating reed. Refer to the vi-
brator power supply main schematic diagram
(fig. 172), for example transformer 700—4. Ter-
minal 5 of the primary goes to switch 735—-4C,
and from there, through choke coil 705~10 to
contact 10 of vibrator VB16. Terminal 3 of the
primary goes to switch 785-4B, and from there,
through choke coil 705-9 to contact 9 of the vi-
brator.

141. Other Heavy-Duty Circuit Elements of
Vibrator Power Supply

a. In the explanation of the heavy-duty section
so far, the functions of several components have
not been mentioned. Some of the components
are drawn only on the vibrator power supply main
schematic diagram (fig. 172). Capacitors 710-1
through 710-13, in conjunction with chokes 704
and 705-1 through 705-12, filter out rf interfer-
ence produced by the sparking of the vibrator
contacts. Capacitors 709-1, 709-2, and 741 sup-
press sparking at the driving coil contact of the
vibrator.

b. Capacitors 716—1 through 716—5, across the
primaries of the power transformers, are the
buffer capacitors which improve the wave shape

AGO 10018A

of the primary current, thus lengthening the life
of the vibrator contacts by reducing sparking.
Resistors 723-1 through 723-5, which are in
series with the buffers, damp out any oscillations
which might occur because of the interaction of
the buffers with the leakage reactances of the
power transformers.

142, Rectifier and Hv Filter of Vibrator Power
Supply

a. The ac surges through the primaries of the
power transformers cause a very high voltage to
be induced in the secondaries (fig. 98). All the
secondaries that have taps marked 8, 9, 10, and
11 are connected in series, except the windings
of transformer 738. The combined voltage present
in this series combination is impressed upon the
plates of rectifier tube 1006, which operates as
a full-wave rectifier, and is rectified. The filament
of tube 1006 receives its voltage from taps 8 and
9 of transformer 738 and this is the only purpose
for which transformer 738 is used. Because of
rf noise generated in gas tube 1006, it is necessary
to place rf choke coils 725-1 and 725-2 in series
with the rectifier plates to filter out any rf dis-
turbances which occur. Hash suppression filters,
located in the filament leads, consist of capacitors
739-1 and 739-2 in conjunction with choke coils
705-16 and 705-17. The rectified hv output is
taken from pin 4 of tube 1006, to ground.

b. The output is filtered by choke coil 702-3,
in conjunction with capacitors 714-1, 714-2, and
715. There is an additional filtering feature be-
cause the hv lead from the rectifier tube is con-
nected to tap 18 and not tap 17 of choke coil
702-3. This is done so that the ripple current
entering the choke will divide and flow from tap
18 in opposite directions through the coil, and
thereby the magnetic effect of the ripple current
will partly cancel itself out.

¢. The filtered hv at tap 19 of choke 702-3 is
connected to terminal 32 of power output recep-
tacle 734. Capacitor 736 is an additional hash
filter to prevent rf disturbances from entering the
transmitter. Resistors 721-1 and 721-2 are used
to drop the voltage to the plates and screens of
the receiver-transmitter tubes. Choke coil 725-
3, connected to pin 4 of tube 1006 is a hash sup-
pression filter.

d. To discharge filter capacitors 714-1, 714-2,
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and 715 when the vibrator power supply is turned
off, resistors 722-1 and 722-2 are placed across
them to ground. This allows the stored charge
to leak off to ground (fig. 172). Resistor 722-1
connects to resistor 722-2 and ground only when
relay 726 contacts, E and F are in the standby
position.

143. Transmitter Filament Supply of Vibrator
Power Supply
(figs. 99 and 100)

a. The filaments of the transmitter tubes re-
ceive their power from power transformer wind-
ings with taps marked 12 and 13 connected in

series. This combined voltage is then fed to taps
1 and 2 of a special constant-voltage step-down
transformer, 701. This transformer acts to keep
the output voltage to selenium rectifier 729 con-
stant, regardless of battery voltage changes with-
in certain limits (fig. 100). Input voltage to the
transformer is applied to the primary, coil 1.

b. In an ordinary transformer, coil 1 would
induce a voltage in coil 4, the secondary. How-
ever, there is placed between coils 1 and 4 a mag-
netic shunt that serves to isolate, to a large extent,
coil 1 from 4. Coil 2 is tuned to resonate at the
major frequency of the vibrator output current,
through coil 1. Therefore it has a large current
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Figure 98. High-voltage rectifier and filters of heavy-duty section, simplified schematic diagram.

136

AGO 10018A



flowing through it, even though it too has a mag-
netic Shunt between it and the primary, coil 1.
This large current in coil 2 induces a voltage in
the secondary, coil 4. Also, since there is high
current in the tuned tank, the iron core between
it and coil 4 is saturated. This means that varia-
tions in magnitude of current in coil 2 do not have
a great effect on the voltage induced in the sec-
ondary, coil 4.

¢. Coil 3, the compensating winding, is on the
same side of the magnetic shunt as coil 1 and,
therefore, coil 1 induces a voltage in coil 3. Coil
3 is connected in series with coil 4 in such a
manner as to buck the voltage in coil 4. Assume
that the transformer is operating, and suddenly,
for some reason, the voltage placed across the
primary is increased. The voltage induced in coil

700 -1

3

iy

‘

™

i

ol
]

m Q

@ ®

Lo

2 does not change too much because of the mag-
netic shunt. Next, the voltage induced in coil 4
by the current in coil 2, changes even less because
of the saturation of the core between coil 2 and 4.
Also, since coil 8 is connected to oppose the volt-
age of coil 4, the voltage induced in coil 3 by the
voltage change in the primary counteracts the
change in the secondary, coil 4.

d. By these means, the output of the regulated
transformer is kept constant with changes of
primary input. The output of the transformers
is then fed to the selenium rectifier 729 which
changes the ac to pulsating dc.

e. The rectified output is then fed to the filter
unit, which congists of capacitor 712-1, choke coil
702-2, and capacitor 712-2. Resistor 724 is made
adjustable so that compensation can be made for
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Figure 99. Vibrator power supply, filament voltage supply for transmitter, simplified schematic diagram.
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Figure 100. Constant voltage transformer 701.

any changes of characteristics in selenium recti-
fier 729 or any other component associated with
the transmitter filament supply circuit. The 6.3-
volt regulated output is connected to pin 20 of
receptacle 734, from which it is connected by
Cord CD-1086 to pin 54 of receptacle J102 on the
transmitter (fig. 94).

VEHICLE L.
BATTERY —

144. Transmitter Keying Relay Supply Circuit of
Vibrator Power Supply
(fig. 101)

a. Keying relay K101 in the transmitter is fed
with 6.3 volts through suitable dropping resistors,
directly from the vehicle battery. The current
from the battery flows through the coil of circuit
breaker 728 to the movable contacts of relay 726.

b. On the SEND position of control @& in the
transmitter, relay 726 is energized and the mov-
able contacts are in the position shown in the
figure. These movable contacts, B and E, then
are in contact with the stationary contacts, A and
D, which are connected to VOLTAGE CHANGE
SWITCH 735-1B. Switch 735—1B connects to pin
34 of receptacle 734, which is connected by Cord
CD-1086 to pin 45 of receptacle J102 in the trans-
mitter. Capacitor 707-1 is placed in the circuit to
filter out the vibrator ripple voltage. Switch 735—
1C is used to accommodate the coil of relay 726
to a 6-, 12-, or 24-volt vehicular battery.
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Figure 101. Vibrator power supply, keying relay supply voltage for transmitter, simplified
schematic diagram.
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145. Circuit Changes for Vibrator Power Supply

a. Capacitor 739~1 and 739-2 (fig. 98), which
are the filament bypass capacitors for the hv
rectifier tube 1006 filaments, are not suppled in
early models of Vibrator Power Supply PE-237.
Hv surge resistor 740 and time delay relay 743
are used only in models having serial numbers
22436 and up (figs. 97 and 172).

b. Another change is the method of operation
of rectifier tube 1006. In the late models (fig.
172) of the vibrator power supply, this tube has
its filament heated by voltage from transformer
738, while only four power transformers, 700-1
through 700-4, supply plate voltage to the recti-
fier tube (fig. 98). In the older models, the fila-
ment of the hv rectifier tube 1006 did not have
any voltage applied to it, so it operated as a cold-
cathode rectifier, having five power transformers
supplying rectifier plate voltage (fig. 171).

¢. For models with serial numbers 501 to 650,

on Order No. 53906-P—45, the tube is a cold-
cathode rectifier. Plate voltage power transformer
700-2 has been disconnected and no longer sup-
plies the rectifier plates. This has been done to
reduce the output voltage of the vibrator power
supply because of the high battery input voltages
found in field service.

d. In still later models, serial numbers 651
through 1000, Order No. 53906-P—45, power
transformer 700-2 is used, but transformer 700-5
has been removed. Also, filament supply trans-
former 738 has been added to supply the voltage
for the operation of the filament of tube 1006,
thus transforming it into a hot-cathode rectifier.
In this model, only four transformers supply plate
voltage for rectification. The latest model, Order
No. 10250-Phila—49, serial numbers 10101 to
14464, inclusive, is also a hot-cathode type with
four plate voltage supply transformers for the hv
rectifier.

Section V. THEORY OF DYNAMOTOR-POWER SUPPLY DY-88/GRC—9

146. General

Dynamotor-Power Supply DY-88/GRC-9 is
used to convert a 6-, 12-, or 24-volt de input from
a vehicular storage battery into the necessary
operating voltages for the receiver-transmitter.
The dynamotor power supply consists of a multi-
winding dynamotor (D201), a synchronous (self-
rectifying) vibrator, and various regulatory and
control elements. To control the operation of Dy-
namotor-Power Supply DY-88/GRC-9 from Re-
ceiver-Transmitter RT-77/GRC-9, the TRANS
& RECEIVE-OFF switch on the dynamotor
power supply first must be turned to TRANS
& RECEIVE. The dynamotor operates when
either the receiver or the transmitter is in oper-
ation and when the OFF-SEND-STANDBY
switch on the transmitter (control ®) is turned
to SEND. When control @) is turned to STAND-
BY, the dynameotor does not operate and the re-
ceiver is supplied from the lv vibrator circuits in
the dynamotor power supply. Thus the battery is
not drained excessively during the prolonged
periods of listening.

147. Functional Diagram
(fig. 102)
a. Receiver start relay K203 is energized and

AGO 10018A

the receiver filaments obtain their voltage when
the OFF-SEND-STANDBY switch, is turned to
the STANDBY or SEND position (par. 149). A
ballast resistor drops the battery voltage to the
proper operating filament voltage.

b. When receiver start relay K203 is ener-
gized, contacts 3 and 7 close and the battery
provides power to the vibrator circuits which
step up the low-battery voltage to a higher de
voltage (par. 150). During standby periods,
the voltage (4105 volts) is fed through nor-
mally closed contacts 3 and 2 of transmitter
start relay K202 and dropping resistor R203 to
the plate and screen circuits of the receiver.

¢. Transmitter start relay K202 is energized
when control @) is turned to the SEND position
(par. 151). Contacts 5 and 6 and 3 and 4 close
while contacts 8 and 2 open. The vibrator out-
put now is fed through contacts 3 and 4 of K202
to the plate and screen circuits of the receiver
when relay K101 is de-energized or to the trans-
mitter tubes (except V103) when relay K101 is
energized. The current drain during send peri-
ods is higher than the drain during standby
periods because portions of the transmitter are
powered from the 105-volt supply.
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d. When K202 is energized (control ® is at
SEND), contacts 11 and 12 close, energizing
dynamotor start relay K201. The battery volt-
age is fed through the closed contacts of K201
to a lv winding in the dynamotor. The dyna-
motor operates as a dc transformer (par. 154),
which steps up the v de to hv de. The hv output
from the dynamotor power supply is fed to the
plate and screen of the transmitter pa tube
(par. 152).

e. During send periods, the transmitter fila-
ments and keying relay K101 receive their oper-
ating voltages from the dynamotor power sup-
ply (par. 153). If voltage selector switch S201
is in the 12-volt position, the battery voltage
(12 volts) is fed through voltage-dropping re-
sistor R201 to the keying relay circuits and
through two ballast resistors in parallel to the
transmitter filaments. If S201 is in the 6- or 24-
volt position, the 12-volt output is taken from
the dynamotor and fed through the ballast re-
sistors and R201 to the transmitter filament
and keying relay circuits.

148. Fuses and Switches of Dynamotor-Power
Supply DY-88/GRC~-9
(fig. 103)

a. Fuses. The vehicular battery is connected
by Electrical Special Purpose Cable Assembly
CX-2031/U to the 4+ and — terminals of power
in receptacle J201 on the dynamotor power
supply. Rf bypass capacitor C213 prevents the
input cables from radiating rf noise that would
interfere with radio reception. DYN. FUSE
F201 protects the dynamotor circuits (fig. 104).
This fuse must be changed each time the bat-
tery voltage is changed. VIB. FUSE F202 pro-
tects the vibrator circuits.

b. Switches. The voltage selector switches,
S201 and S202, in the dynamotor power supply
are ganged to one common shaft and perform
the function of connecting the correct circuit
components when a 6-, 12-, or 24-volt vehicular
battery is used. There are several wafer sec-
tions of 8202, numbered S202A through S202F.
TRANS & RECEIVE-OFF switch S203 is a
single-section rotary switch.

149. Receiver Filament Supply of Dynamotor-

Power Supply DY-88/GRC-9
(fig. 103)

a. When control ® (S103) is in the SEND or
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STANDBY position, 1.4 volts dc is supplied to
the filaments of the receiver tubes (fig. 94). The
battery voltage is fed through VIB. FUSE F202
and when switch S203 is placed in the TRANS
& RECEIVE position. Switch S202D introduces
the proper resistance to permit the circuit to
operate from each of the three different battery
voltages used. In the 6-volt position, no resist-
ance is introduced ; in the 12-volt position, R202
is switched into the circuit; in the 24-volt posi-
tion, R202 and R203 in series are switched into
the circuit.

b. The circuit then is completed through the
coil of receiver start relay K203, ballast R210,
S103C (fig. 94), PHONES jack J1 or J2, and
the receiver filaments to ground (fig. 66). The
current that flows in this circuit energizes
K203. Capacitor C215 acts to eliminate ripple.

c. Ballast tube R210 is a thermal resistor in
series with the receiver filament supply. It acts
as a voltage regulator, maintaining a constant
voltage output for the receiver filaments under
conditions of varying input voltage.

d. When control ® is in the STANDBY po-
sition, the receiver filaments obtain their power
through terminals 22 and 23 on J202. When
control ® is in the SEND position, the receiver
filaments obtain their power through terminals
22 and 23 of J202.

150. Receiver Plate and Screen Supply of Dyna-

motor-Power Supply DY-88/GRC-9
(fig. 108)

a. Synchronous vibrator E201 and trans-
former T201 are used to supply 105 volts de at
17 ma to the receiver plate and screen circuits
during standby periods, and 105 volts dc at 45
ma to the plate and screen circuits of V5 and V6
in the receiver.

b. Receiver start relay K203 is energized
when control ® is at the SEND or STANDBY
position (par. 149). Battery current passes
through closed contacts 3 and 7 of K203, or 5
and 6 of K202, or both, to voltage selector
switch S202B and to the center tap (terminal
9) of transformer T201. Switch S202B intro-
duces the proper resistance into the circuit to
permit the circuit to operate from each of the
three different battery voltages used.

¢. Either a series-drive or a shunt-drive
vibrator may be used in the vibrator section of

141



the power supply. The principles of operation
of the series-drive vibrator are explained in (1)
and (2) below and the shunt-drive vibrator is
explained in (8) below,

142

(1) The series-driven vibrator coil, con-

nected from pin 4 to the stationary
contact, and the movable arm, con-
nected to pin 7, constitute an ordinary
buzzer similar to the doorbell type.
However, the vibrating arm or reed
moves back and forth many t{imes
more rapidly than in the familiar door-
bell buzzer. The current through the
vibrator coil attracts the reed, break-
ing the circuit to ground. This de-
energizes the coil and the reed swings
back in the opposite direction, com-
pleting the circuit to ground again.
This action continues, causing the
reed to swing back and forth rapidly.
The movable arm connects to ground
through pin 7, and also makes contact
with pins 1 and 6 in the two opposite
directions of its vibration, thus con-
necting each pin alternately to ground.
(Pins 2 and 5 are described in (2) be-
low.) Pins 1 and 6 are connected to
voltage selector switches S202E and
S202F, which select the proper voltage
for operation of transformer T201.
Therefore, as the movable arm vi-
brates alternately to connect the top
and the bottom of the primary of T201
to ground, the center tap (terminal 9)
of the transformer connects to the
positive terminal of the battery. Be-
cause of this center tap, the current
in the primary flows from the center
to either the top or the bottom half of
the primary, depending on whether
pin 1 or 6 of the vibrator is connected
by the vibrating arm to ground.
Therefore, the function of the portion
of the vibrator considered so far is to
cause an alternating current to flow
through the transformer primary by
making the battery current flow first
in one direction and then in the op-
posite direction through the primary,
simulating an alternating current. It
is actually the pulses of dc sent

(2)

through alternate halves of the pri-
mary which cause a voltage to be in-
duced in the secondary.

The vibrator contains an extra pair of
contacts (pins 2,and 5) that rectify
the output voltage of T201; this elimi-
nates the need of a rectifier tube. Pins
2 and 5 are grounded alternately as
explained in (1) above. The secondary"
output from T201 is across trans-
former terminals 2 and 1 or 2 and 3,
depending on whether vibrator pin 5
or 2 is grounded at the time. The
transformer windings are phased so
that the voltage from terminal 2 to
ground always is positive. Thus,
terminal 2 on transformer T201 be-
comes a dc source.

(3) When a shunt-drive vibrator is used,

current for the driving coil is supplied
in series with one-half of the trans-
former primary in use. Thus, for 24-
volt operation, current flows from
ground (pin 7 on the vibrator socket)
through the vibrator coil to pin 3 on
the vibrator socket, switches S202C
and S202F, through the transformer
primary (terminals 10 and 9), to the
positive battery terminal. A simiilar
circuit exists for 12- and 24-volt oper-
ation, except that less turns of the
power transformer primary are used,
and resistor R206 (12-volt operation)
or resistors R206 and R207 in series
(6-volt operation), are connected to
limit the driving coil current. Vibrator
action depends on the fact that each
time the driving coil pulls the reed to
make contact with pins 1 and 2, the
driving coil is effectively short-circuited
through vibrator pins 3 and 1. This
causes the coil to release the reed,
which then swings over to make con-
tact with pins 5 and 6. At the same
time current again flows in the driving
coil and pulls the reed back. The re-
sult is that the vibrator reed is caused
to oscillate continuously. The action
of the reed as it contacts pins 1 and 2,
and then pins 5 and 6, is described in
(1) and (2) above.
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d. The rectified output from T201 is filtered
by resistor R212 and capacitors C229A and
C229B. During standby operation, the output
is fed through contacts 3 and 2 of K202 to volt-
age-dropping resistor R213. The 105-volt dc at
17 ma then is fed through terminal 33 of output
receptacle J202 to the receiver plates and
screens.

e. With control ® in SEND, K202 is ener-
gized and contacts 3 and 2 open while contacts
3 and 4 close. The filtered output then is fed
through contacts 3 and 4 to terminal 21 on
POWER OUTPUT receptacle J202. From J202,
the 4105 volts is fed through CD-1086 to ter-
minal 57 on transmitter POWER receptacle
J102, through S103D (fig. 94) and to V104 (figs.
67 and 91).

f. In the explanation of the receiver plate and
screen supply circuits several circuit elements
were omitted. This was done to clarify the es-
sential points of operation. The functions of
these elements are explained below.

(1) Filter chokes L202 through L206 and
rf filter capacitors C217 through C224
are used for elimination of hash
caused by the vibrator.

(2) Capacitor C226 is the primary buffer.
Its function is to minimize arcing of
the vibrator contacts.

(3) Capacitors C227 and C228 and resis-
tors R214 and R215 function as arc
suppressors and also as the secondary
buffers.

(4) Capacitors €230 and C231 are used to
filter out rf hash in the 105-volt de
output.

151. Transmitter Start Circuit of Dynamotor-
Power Supply DY-88/GRC-9
(fig. 104)

a. Transmitter Start Relay. When control ®
is turned to the SEND position, transmitter
start relay K202 is energized and contacts 11
and 12 close to apply power to dynamotor start
relay K201. Voltage selector switch $202G (fig.
103) permits the relay to operate from a 6-, 12-,
or 24-volt battery.

b. Dynamotor Start Circuit. Battery power
is applied to the dynamotor through DYN.,
FUSE F201, the closed contacts of dynamotor
start relay K201, and voltage selector switch
S201. Voltage selector switches S201 and S202A
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permit operation from a 6-, 12-, or 24-volt bat-
tery.

152. Transmitter Plate and Screen Supply of
Dynamotor-Power Supply DY-88/GRC~
9
(figs. 103 and 104)

a. Closed contacts 5 and 6 of K202 apply bat-
tery power to the vibrator portion of the dyna-
motor power supply. The 105-volt output is
applied through closed contacts 3 and 4 of K202
(contacts 2 and 8 now are open), terminal 21
of J202, and closed contacts 18 and 19 of keying
relay K101 (fig. 67) to the receiver.

b. During send periods, keying relay K101
is energized, which causes contacts 18 and 19 to
open and contacts 17 and 18 to close (fig. 92).
This action transfers the 105 volts at 45 ma
from all the receiver plate and screen circuits
(except the last two audio stages) to the oscil-
lator, doubler, and modulator stages in the
transmitter.

¢. Ordinarily, contacts 5 and 6 of K202 are
shorted by the closed contacts 8 and 7 of re-
ceiver start relay K203 so that the 105-volt sup-
ply is operating continuously. Contacts 5 and
6 of K202 insure that 105 volts are available for
the transmitter even though K203 is not ener-
gized, as would be the case if the receiver were in-
operative.

d. The hv output from the dynamotor power
supply is fed through terminal 82 of J202 and is
applied to the pa plate when control @) is turned
to the SEND position (fig. 94). No pa plate cur-
rent flows until keying relay K101 is energized
and contacts 9 and 10 close (fig. 92) to apply
high voltage to the pa screen (fig. 91).

e. Capacitors C201 through C206 are used to
eliminate rf noise. Capacitors C210, C211, and
C212 reduce rf hash from the dynamotor, which
might enter the battery cable and cause inter-
ference with other radio equipment. Capacitors
C207, C208, and C209 and rf choke coil L201
are used to prevent radiation of rf energy and
to reduce commutator ripple in the output volt-
age.

153. Transmitter Filament and Keying Relay
Supply of Dynamotor-Power Supply
DY-88/GRC-9

(fig. 104)

Depending on the voltage of the vehicle bat-
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tery, 12 volts are made available for the trans-
mitter filament and keying relay circuits either
directly from the battery or from the 12-volt
output of dynamotor D201 (par. 154).

a. Transmitter Filament Supply. A regulated
6.3-volt dc output is fed to the transmitter fila-
ments and overload relay K102B through ter-
minal 20 of POWER OUT receptacle J202.
Twelve volts are fed to the ballast tubes from
the dynamotor or the vehicular battery. Bal-
lasts R208 and R209 are thermal resistors used
to drop and regulate the filament voltage at 6.3
volts. Ballasts R208 and R209 are normally
connected in parallel through normally closed
contacts 3 and 7 of relay K204. Transmitter
filament control relay K204 is used as an addi-
tional precaution to prevent the application of
excessive voltage to the transmitter filaments.
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When the radio set is placed in the PHONE-
SEND position by controls @ and ®), no fila-
ment current is drawn until the push-to-talk
button on the microphone or the key (figs. 88
and 89) is pressed. Under these conditions in-
sufficient current is drawn through R208 and
R209 to drop the 12 volts down to 6.3 volts as
required by the transmitter filaments. The 12
volts energize K204 to open contacts 3 and 7.
At the same time, contacts 3 and 5 close to con-
nect R208, R209, and surge limiting resistor
R211 in series to form a voltage divider. Re-
duced voltage for the transmitter filaments then
is taken from the function of R208 and R209.
When the push-to-talk button or the key is
pressed and the transmitter filaments are ener-
gized, the voltage across the coil of relay K204
drops so that K204 is de-energized. Contacts
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3 and 5 open and contacts 3 and 7 close again

to connect the two ballasts in parallel.

b. Keying Relay Supply. The keying relay is
supplied from terminal 34 of J202, Cord CD-
1086, and terminal 45 on J102 (fig. 94). Twelve
volts are fed to voltage-dropping resistor R201
from the dynamotor or the vehicle battery.
Resistor R201 provides the necessary voltage
drop so that 6.3 volts are supplied to keying
relay K101 when it is energized.

154. Dynamotor D201
(fig. 104)

a. Dynamotor D201 furnishes hv de power to
the plate and screen circuits of tubes V102 and
V103 in the transmitter and lv de power to the
transmitter filaments, overloading relay and
keying relay. A switching arrangement in the
power supply permits operation from a 6-, 12-,
or 24-volt storage battery while still maintain-
ing the same output voltages.

b. The dynamotor is essentially a motor and
a generator that operates from a common mag-
netic field. It has one armature which includes
four windings and four commutators. Three lv
windings are connected in series to form the
motor section of the dynamotor armature. Two
of the windings are 6-volt windings; the third
is a 12-volt winding. For 6-volt operation, one
6-volt winding is used as the motor portion of
the dynamotor; for 12-volt operation, the two
6-volt windings are connected in series; for 24-
volt operation, all three windings are connected
in series. The fourth winding is the hv section
of the armature and furnishes 580 volts for the
transmitter plate and screen circuits of V102
and V103. The armature and its four windings
revolve on a common shaft in a common mag-
netic field. The shaft is mounted on ball bear-
ings to provide free rotation. The voltage across
each of the armatures is proportional to the
voltage for which each armature is designed to
operate. This is true because a motor, when
driven by another motor, will act as a genera-
tor, when its field is excited.

¢. All armatures have a common field, so that
any non-excited armature acts as a generator.
Thus, when 8201 is in the 6-volt position, the
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first 6-volt armature acts as a motor and the
second 6-volt armature acts as a generator and
will produce approximately 6 volts that will add
to the battery voltage to make approximately
12 volts de. Likewise, when switch S201 is in
the 24-volt position, the voltage across the two
6-volt armatures in series will be approximately
12 volts because of the voltage dividing action
of motors connected in series. Therefore, with
S201 in any position (6, 12, or 24 volts), the volt-
age across the two 6-volt windings of the dyna-
motor always will be approximately 12 volts.
This characteristic provides a convenient
source of voltage that can be reduced by means
of ballast tubes R208 and R209 in parallel to 6.3
volts for the transmitter filaments (par. 153)
even though the battery of the vehicle may be
above or below this voltage. Therefore, because
of the regulating action of the dynamotor on 6
volts and on 24 volts and because of the regu-
lating action of the ballast tubes, the trans-
mitter filaments are assured of the well-regu-
lated voltage that their filaments require. On
12-volt operation, the filament circuit is con-
nected directly to the battery.

d. When dc voltage is applied to the dyna-
motor, current flows through the field coils and
the lv armature windings. This current sets up
magnetic fields in both the field and armature
windings that are opposite in polarity, causing
the armature to rotate. Because the hv winding
is wound on the same armature, it cuts the lines
of the common magnetic field, generating an
alternating voltage which is converted to the
580- volt de¢ voltage by the commutator. This
voltage then is picked up from the commutator
by a set of brushes. From the brushes, the high
voltage passes through a filter circuit composed
of capacitors C207, €209, and C208 and choke
L201. The brushes and commutators on the lv
windings are used to transfer the dc voltages
from the battery to the windings. The field is
compound wound; that is, part of the field
winding is in series and part in shunt with the
armature windings. This type of winding pro-
vides high starting torque and quick accelera-
tion besides giving fairly constant output and
speed for various loads.
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Section VI. THEORY OF DYNAMOTOR-POWER SUPPLY DY-105/GRC-9X

155. General

Dynamotor-Power Supply DY-105/GRC-9X
18 designed to convert a 24-volt dc input from a
vehicular storage batfery into the necessary
operating voltages for the receiver-transmitter.
‘The dynamotor power supply consists of a dyna-
motor, a synchronous (self-rectifying) vibra-
tor, and various regulatory and control ele-
ments. To control the operation of Dynamotor-
Power Supply DY-105/GRC-9X from Re-
teiver-Transmitter RT-77(*)/GRC-9, the
TRANS RECEIVE-OFF switch on the dyna-
motor power supply first must be turned to
TRANS RECEIVE. The dynamotor (D1)
operates when either the receiver and the trans-
mitter is in operation, and when the OFF-
SEND-STANDBY switch control @), on the re-
ceiver-transmitter is turned to SEND. When
control ® is turned to STANDBY, the dyna-
motor does not operate and the receiver is sup-
plied from the lv vibrator circuits in the dyna-
motor power supply. Thus, the battery is not
drained excessively during prolonged periods
of listening.

156. Block Diagram of Dynamotor-Power Sup-
ply DY-105/GRC-9X
(fig. 105)

a. Recetver Start Circuit. With control ® at
either SEND or STANDBY and switch S1 in
the TRANS RECEIVE position, receiver start
relay K1 is energized and the receiver filaments
obtain their voltage from the dynamotor power
supply. Ballast resistor RT3 drops the battery
voltage to the proper filament operating volt-
age. When relay K1 is energized, contacts 3 and
2 close to provide power to the vibrator circuits,
which step up the low battery voltage to a
higher de voltage (par. 158). The output of
transformer T1 is fed through a filter network
to the plate and screen circuits of the receiver-
transmitter (except V103).

b. Transmitter Start Circuit. Dynamotor
start relay K2 is energized when control &), is
turned to the SEND position. When K2 is ener-
gized, contacts 4 and 5 close, applying the bat-
tery voltage to the v winding in the dynamotor.
In effect, the dynamotor operates as a de trans-
former, which steps up the low battery voltage
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to the high voltage necessary for operation of
the transmitter. The hv output from the dyna-
motor is fed (through a filter) to the plates and
screens of the transmitter tubes V102 and
V103. During send periods, the transmitter
filaments and keying relay K101 receive their
operating voltages from the dynamotor power
supply (par. 161). The battery voltage (24
volts) is fed through voltage-dropping resistor
R9 to the keying relay circuits and is also fed
through two ballast resistors in parallel to the
transmitter filaments.

¢. Overvoltage Protect Circuit. The 6.3-volt
transmitter filament circuit includes a voltage
limiting circuit which prevents the output volt-
age from rising to an abnormally high value
when the transmitter filaments are not drawing
current. When the output voltage rises to a
higher than normal value (6.3 volts), filament
control relay K3 is energized and its contacts
connect the two ballast tubes and resistor R7 in
series to form a voltage divider. The output
voltage then is taken from a tap on the divider,
thus protecting the transmitter from excessive
filament voltage (par. 161).

157. Receiver Filament Supply of Dynamotor-

Power Supply DY-105/GRC-9X
(fig. 106)

a. When control ® is set in the SEND or
STANDBY position, 1.4-volts dc is supplied to
the filaments of the receiver tubes. Capacitor
C1 acts as an rf bypass which prevents any rf
hash generated in the power supply from enter-
ing other equipment through the power input
cable.

b. The battery voltage is fed through VIB.
FUSE F2, switch S1 in the TRANS RECEIVE
position, dropping resistors R1 and R2, and fed
to receiver start relay K1. The circuit is com-
pleted thrcugh the coil of relay K1, ballast RTS,
receptacles J1 and J2 of the receiver-trans-
mitter, switch S103C (fig. 94), and the receiver
filaments to ground. The current that flows in
this circuit energizes K1. Capacitors C14 and
C17 act to eliminate any ripple voltage.

c¢. Ballast tube RT3 is a thermal resistor in
series with the receiver filament supply. It acts
as a voltage regulator, maintaining a constant
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Figure 105. Dynamotor-Power Supply DY-105/GRC-9X, block diagram.

voltage output for the receiver filaments under
conditions of varying input voltage.

d. Referring to figure 94, when control @) is
in the STANDBY position, the receiver fila-
ments obtain their power through terminals 22
or 23 of J2. When control ® is in the SEND
position, the receiver filaments also obtain their
power through terminal 22 and 23 of J2.

158. Receiver Plate and Screen Supply of Dyna-
motor-Power Supply DY-105/GRC-9X
(fig. 106)

¢. Synchronous vibrator G1 and transformer
T1 are used to supply 105 volts de at 17 ma to
the receiver plate and screen circuits during
standby periods, and 105 volts dc at 45 ma to
the plate and screen circuits of V5 and V6 in
the receiver (fig. 67) and to the transmitter
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oscillator, doubler, and modulator plates and
screens during send periods (fig. 91).

b. Receiver start relay K1 is energized when
control ® is at the SEND or STANDBY posi-
tion (par. 157). Battery current passes through
closed contacts 3 and 2 of K1, or 2 and 3 of K2,
or both, to the center tap (terminal 2) of trans-
former T1 and to the vibrator coil.

¢. Vibrator G1 is a shunt-drive type vibrator,
The principles of operation are identical to that
given in paragraph 150¢(3). The circuit differ-
ences are as follows:

(1) Transformer T1 is referred to in place
of T201.

(2) Primary terminals 1, 2, and 3 on T1
correspond to terminals 5, 9, and 4 on
T201, respectively.

(3) Coils L2 and L4 are referred to coils
1.202 and L1206, respectively.

AGO 100184
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(4) The voltage select switch is not re-
quired on the 24-volt dynamotor power
supply; coil L4 connects directly to
relay K1.

(5) Receiver start relay K1 is referred to
K203 and transmitter start relay K2
is referred to K202.

(6) Contacts 2 and 3 on K1 correspond to
contacts 7 and 3 of K203 and contacts
3 and 2 on K2 correspond to contacts
6 and 5 on K202,

d. The rectifier circuit is also identical to that
of the 6-, 12-, 12-volt dynamotor as described
in paragraph 150c¢(2) except for the terminal
numbers on the transformers. Terminals 4, 5,
and 6 on T1 correspond to terminals 3, 2, and
1 on T201.

e. The rectified output from T1 is filtered by
resistors R5 and R6 and capacitors C19A and
C19B. During standby operation, the output
is fed through voltage-dropping resistor RS.
The 105 volts dc at 17 ma is then fed through
terminal 33 on POWER OUTPUT receptacle
J2, through Cord CD-1086 to terminal 57 on
receiver-transmitter POWER receptacle J102
(fig. 94). With control ® set at SEND, the
filtered output is fed through terminal 21 on
J2 to terminal 58 on J102 (figs. 67 and 91).
Dropping resistor R8 is not used during send
operation as more current is drawn from the
105-volt supply than in standby operation.
Thus, the required output voltage is main-
tained.

f. In the explanation of the receiver plate and
screen supply circuits, several circuit elements
were omitted. This was done to clarify essen-
tial points of operation. The functions of these
elements are explained below.

(1) Filter chokes L1 through L4 and rf
filter capacitors C7, C20, and C8 are
used for elimination of hash interfer-
ence caused by the vibrator contacts.

(2) Capacitor C10 is the primary buffer.
Its function is to minimize arcing of
the vibrator contacts and also to pro-
duce the correct wave form for effi-
cient operation of T1.

(8) Capacitors C11 and C12 function as
arc suppressors and also as the sec-
ondary buffers.
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(4) Capacitors C15 and C16 are used to
filter out rf hash in the 105-volt dc
output.

159. Transmitter Start Circuit of Dynamotor-

Power Supply DY-105/GRC-9X
(fig. 107)

a. When control @ is turned to SEND.and S1
is set at TRANS RECEIVE, transmitter start
relay K2 is energized and contacts 4 and 5 close.
Battery power is applied to the dynamotor D1
through DYN. FUSE F1 and the closed con-
tacts of transmitter start relay K2.

b. The transmitter start circuit is completed
to ground from K2, terminal 35 on J2, through
Cord CD-1086, terminal 55 on J102, and by
S103B (fig. 94).

160. Transmitter Plate and Screen Supply of Dy-
namotor-Power Supply DY-105/GRC-
9X

a. Closed contacts 2 and 3 of K2 apply bat-
tery power to the vibrator section of the dyna-
motor power supply (fig. 106). The 105-volt
output ‘is applied to the transmitter through
terminal 21 of J2, terminal 57 on J102 (fig. 94),
and closed contacts of keying relay K101.

b. During send periods, relay K101 is ener-
gized, which causes contacts 18 and 19 to open
and contacts 17 and 18 to close. This action
transfers the 105 volts at 45 ma from the re-
ceiver section to the oscillator, doubler, and
modulator stages in the transmitter section
(par. 117).

¢. Ordinarily, contacts 2 and 8 of K2 are
shorted by closed contacts 3 and 2 of receiver
start relay K1 so that the 105-volt supply is
operating continuously. Contacts 2 and 3 of K2
insure that 105 volts are available for the trans-
mitter even though K1 is not energized, as
would be the case if the receiver were inoper-
ative.

d. The hv output from the dynamotor power
supply is fed through terminal 32 of J2 (fig.
107) to terminal 47 of J102 and is applied to
the pa plate when control ® is turned to the
SEND position (fig. 94). No pa plate current
flows until keying relay K101 and screen cutout
relay K102A are energized to close contacts 4
and 5 (on K102A) and 9 and 10 (on K101) to
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apply voltage to the screen grid of pa tube V103
(fig. 91).

e. Capacitors C4 and C5 are used to eliminate
rf noise (fig. 107). Capacitor C2 reduces rf
hash from the dynamotor, which might enter
the battery cable and cause interference with
other radio equipment. Capacitors C3 and C18
and rf choke coil L5 prevent radiation of rf
energy and reduce commutator ripple in the
output voltage.

161. Transmitter Filament Supply and Keying
Relay Supplies of Dynamotor-Power
SUPPLY DY-105/GRC-9X

(fig. 107)

a. Transmitter Filament Supply. A regulated
6.3-volt dc output is fed to the transmitter fila-
ments and overload relay K102B through ter-
minal 20 of output receptacle J2, Cord CD-
1086, terminal 54 on J102, and S103A (fig. 94).
The 24-volt battery potential is fed through
dropping resistors R4 and R3 and to the ballast
tubes. Ballasts RT1 and RT2 are thermal re-
sistors used to regulate the filament voltage at
6.3 volts, and are normally connected in parallel
through normally closed contacts 2 and 3 of
relay K3. Transmitter filament control relay
K3 is used as an additional precaution to pre-
vent the application of excessive voltage to the
transmitter filaments. When control ®) is set in
the SEND position and control @ is set at
PHONE, no transmitter filament current is
drawn until the push-to-talk button on the
microphone or the key is pressed. Under these
conditions, insufficient current is drawn through
ballasts RT2 and RT1 to drop the voltage down
to 6.3 volts as required by the transmitter fila-
ments. If the voltage becomes excessive, K3
is energized and contacts 2 and 3 open. At the
same time, contacts 3 and 4 close to connect
RT1, RT2, and surge limiting resistor R7 in
series to form a voltage divider. Reduced volt-
age for the transmitter filaments then is taken
from the junction of RT1 and RT2. When
push-to-talk button or key is pressed and the
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transmitter filaments are energized, the volt-
age across the coil of relay K38 drops so that
K3 is de-energized. Contacts 3 and 4 open
and contacts 2 and 3 close again to connect
the two ballasts in parallel.

b. Keying Relay Supply of Dynamotor-Power
Supply DY-105/GRC-9X. The keying relay is
supplied from terminal 34 of J2, through Cord
CD-1086, and pin 45 on J102 (fig. 94). The
24-volt battery potential is fed to voltage-drop-
ping resistor R9. Resistor R9 provides the nec-
essary voltage drop so that 6.3 volts are sup-
plied to keying relay K101 when it is energized.

162. Dynamotor D1
(fig. 107)

a. Dynamotor D1 furnishes high-voltage de¢
power to the plate and screen circuits of the
transmitter.

b. The dynamotor consists of a motor and
generator, operating from a common magnetic
field. The armature contains two windings and
two commutators, mounted on a common shaft.
The shaft is mounted on ball bearings to pro-
vide free rotation. The low voltage windings
form the motor section of the dynamotor arma-
ture. The high-voltage winding furnishes 580
volts for the transmitter plate and screen cir-
cuits.

¢. When dc voltage is applied to the dyna-
motor, current flows through the field coils and
lv armature windings. This current sets up
magnetic fields in both the field and armature
windings that are opposite in polarity, causing
the armature to rotate. Since the hv winding
is wound on the same armature it cuts the lines
of the common magnetic field and generates an
ac voltage, which is converted by the commuta-
tor to 580 volts de. This voltage then is picked
up from the commutator by a set of brushes
and is passed through a filter circuit composed
of capacitors C5 and C3 and choke L5. The
brushes and commutator on the lv winding are
used to transfer the de voltage from the bat-
tery to the winding.
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CHAPTER 6
FIELD MAINTENANCE

Note. This chapter contains information for field maintenance. The amount of repair that can be performed by
units having field maintenance responsibility is limited only by the tools and equipment available, and by the skill
of the repairman. !

Section |. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

Warning: When servicing Radio Set AN/GRC-9(*), be careful of the high voltages exposed. Al-
ways disconnect the source of power to the unit before disassembling or testing. For the receiver-trans-
mitter, always pull out the plugs of Cords CD-1086 and CD-1119. If the voltage to be measured is
greater than 300 volts (such as the plate cap of tube type 2E22), temporarily ground the terminal to
drain off any accumulated charge, then remove the ground from the terminal, connect the positive and
negative test leads, step away from the voltmeter, turn on the power, and note the reading on the volt-
meter. Do not touch any part of the voltmeter, particularly when it is necessary to measure the voltage

between two points above ground.

163. Troubleshooting Procedures

The first step in servicing a defective radio
set is to sectionalize the fault. Sectionalization
means tracing the fault to the major compo-
nent or circuit responsible for the abnormal
operation of the set. The second step is to
localize the fault. Localization means tracing
the fault to the defective part responsible for
the abnormal condition. Some faults such as
burned-out resistors, rf arcing, and shorted
transformers often can be located by sight,
smell, and sound. The majority of faults, how-
ever, must be localized by checking voltage and
resistance.

a. System Sectionalization. System section-
alization is described in paragraph 80.

b. Component Sectionalization and Local-
ization. The tests listed below aid in isolating
the source of trouble. Follow the procedures
in the order given below. The servicing proce-
dure should cause no further damage to the
radio set. First, trouble should be localized to
a single stage or circuit; then the trouble may
be isolated within that stage or circuit by ap-
propriate voltage, resistance, and continuity
measurements. The service procedure is sum-
marized as follows:

(1) Visual inspection. The purpose of vis-
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ual inspection (par. 79) is to locate
any visible trouble. Through this in-
spection alone, the repairman may
frequently discover the trouble or
determine the stage in which the trou-
ble exists. This inspection is valuable
in avoiding additional damage to the
radio set that might occur through
improper servicing methods and in
forestalling future failures.

(2) Input resistance measurements. These

measurements (par. 174) prevent
further damage to the radio set from
possible short circuits. Because this
test gives an indication of the con-
dition of the filter circuits, its func-
tion is more than preventive.

(8) Operational test. The operational test

(par. 168) is important because it
frequently indicates the general lo-
cation of trouble. In many instances
the information gained will determine
the exact nature of the fault; To
utilize this information fully, all symp-
toms must be interpreted in relation
to one another.

(4) Troubleshooting chart. The trouble

symptoms listed in this chart (par.
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169) will aid greatly in localizing
trouble.

(5) Signal substitution. The principal ad-

vantage of the signal substitution
method (par. 175) is that it usually
enables the repairman to localize a
trouble accurately and quickly to a
given stage when the general location
of the trouble is not immediately ev-
ident from the above tests.

(6) Intermittents. In all thesé tests, the

possibility of intermittents should not
be overlooked. If present, this type
often may be made to appear by tap-
ping or jarring the set. It is possible
that the trouble is not in the radio
set, but in the installation (mounting,
cabling system, or vehicle), or the
trouble may be caused by external
conditions. In this event, test the in-
stallation if possible,

164. Troubleshooting Data

The material supplied in this manual will
help in the rapid location of faults. Consult the
following troubleshooting data:

a. Receiver Section.

Fig. Par. Description

b4 Internal wiring diagrams of cords.

56 Antenna switching circuit of receiver.

59 Band changing circuit, simplified sche-
matie diagram,

66 Operation switch S3, simplified sche-
matic diagram.

66 Receiver filament circuit.

67 Receiver plate and screen B+ circuit.

108 Receiver power receptacle J3 and IM-
PEDENCE switch S4 resistances to
ground.

109 Transmitter power socket resistances to
ground.

110 Receiver top, parts location.

111 Receiver transformer and electrolytic
capacitor terminal designations.

112 Receiver bottom, parts location.

113 Receiver bottom, parts location.

114 Receiver bottom, parts location.

115 Receiver tube socket, voltage and re-
sistance diagram.

116 Location of wafer sections of switch S3.

175 Receiver section, schematic diagram.

174 Resistances of receiver transformers and

coils.
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b. Transmitter Section.

Fig. Par. Deseription

71 Mo (self-excited), switch sections 8-
101A, S101B, and S101G, simplified
schematic diagram.

72 Mo (self-excited),. switch sections S-
101C, S101D, S101E, and S101F,
simplified schematic diagram.

73 Mo (erystal-controlled), switch sections
S101D and S101E.

% Doubler switch sections S101H, S101l,
and S101J, simplified schematic dia-
gram.

M Pa switch sections S101K, S101L, and
S101M, simplified schematic diagram.

78 LO power position of switch S105-1,
simplified schematic diagram.

79 HI power 'pqsition of switch S105-2,
simplified schematic diagram.

80 Screen grid protective circuit, simplified
schematic diagram,

81 Antenna switching and tuning circuit.

82 Switch S102, positions 1 through 4.

83 Switch S102, positions 5 through 8.

84 Switch S102, positions 9 through 11,

87 Sidetone switching circuit, simplified
schematic diagram.

88 Modulation positions of 8105, simplified
schematic diagram.

89 Mierophone and key connections.

91 Transmitter plate and screen circuits.

92 Relay K101 contacts.

93 Meter socket X110 connections.

94 OFF-SEND-STANDBY switch, control
®.

117 Transmitter capacitor and dial retaining
screws.

118 Location of screws A and B.

119 Back panel of transmitter shown swung
up to expose tuning capacitor.

120 Transmitter parts location (top).

121 Transmitter parts location (bottom).

122 Transmitter parts location (bottom).

123 Transformer pin designation on trans-
mitter.

124 Transmitter tube socket voltage and re-
sistance diagram.

125 Transmitter wafer switch sections.

167 Microphone T-17, schematic diagram.

176 Transmitter section, schematic diagram.

182 Resistance of transmitter coils and
transformers.
¢. Generator GN-58—(*).

Fig. Par Description

126 Generator GN-58-(*), top cover re-
moved.
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Fig. Par. Description Fig. Par. Description
127 Generator GN-58-A, bottom half of 103 Dynamotor-Power Supply DY-88/GRC-
housing removed. 9X vibrator and voltage selector
128 Generator GN-58-A, parts location switch S203, simplified schematic dia-
(front). gram.
129 Generator GN-58-A, parts location 104 Dynamotor-Power Supply DY-88/GRC-
(rear). 9, dynamotor circuit.
168 Generator GN-58, schematic diagram. 141 Dynamotor-Power Supply DY-88/GRC-
169 Generator GN-58-A (early models), 9, top view of chassis.
schematic diagram. 142 Dynamotor-Power Supply DY-88/GRC-
170 Generator GN-58-A (late models), 9, bottom view of chassis with filter
schematic diagram. box cover removed.
186 Resistances of generator choke coils. 143 Dynamotor-Power Supply DY-88/GRC-
9, rear view of chassis showing loca-
tion of relays.
d. Vibrator Power Supply PE-237. 144 Dynamo.tor D201, covers removed, bot-
tom view.
Fig. Description 150 Dynamotor D201, brush replacement.
151 Dynamotor D201, brush replacement.
156 T?pical dynamotor D201, exploded view.
130 Vibrator Power Supply PE-237, ter- 173 Dynamotor-Power Supply DY-88/GRC~
minal board and battery cable con- 9, schematic diagram.
nections. 192 Resistances of power transformer and
133 Vibrator Power Supply PE-237 (later relay coils for Dynamotor-Power Sup-
models), top view for parts identifica- ply DY-88/GRC-9.
tion purposes.
134 Vibrator Power Supply PE—2?7 (t?arly f. Dynamotor-Power Supply DY-105 /GRC-
models), top view for parts identifica- 9X
tion purposes. *
135 Vibrator Power Supply PE-237 (later Fig. Par. Deseription
models), bottom view for parts iden-
tification purposes.
136 Vibrator Power Supply PE-237 (early 105 Dynamotor-Power Supply DY-105/GRC-
models), bottom view for parts iden- 9X, block diagram.
tification purposes. 106 Dynamotor-Power Supply DY-1056/GRC-
137 Shielded compartment for standby vi- 9X vibrator, transmitter start, and re-
brator socket and filter unit, viewed ceiver filament circuit.
from bottom of chassis. 107 Dynamotor-Power Supply DY-105/GRC-
138 Shielded compartment for hv vibrator 9X, dynamotor circuit.
socket and filter unit, viewed from 145 Dynamotor-Power Supply DY-105/GRC-
bottom of chassis, 9X, top view of chassis.
139 Inside view of door cover for hv filter 146 Dynamotor-Power Supply DY-105/GRC-
compartment. 9X, bottom view of chassis with filter
140 Vibrator Power Supply PE-237, trans- box cover removed.
former and choke coil 147 Dynamotor D1, with end covers removed.
designations. } 174 Dynamotor-Power Supply DY-105/GRC-
171 Vibrator Power Supply PE-237 (early 9X, schematic diagram.
models), schematic diagram. 195 Resistances of power transformer and
172 Vibrator Power Supply PE-237 (late relay coils for Dynamotor-Power Sup-

models), schematic diagram.

ply DY-105/GRC-9X.

e. Dynamotor-Power Supply DY-88/GRC-9.

Fig. Par. Description

102 Dynamotor-Power Supply DY-88/GRC-
9, functional diagram.
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165. Test Equipment Required for Troubleshoot-

ing

The test equipment required for troubleshoot-
ing the radio set is listed below. The technical
manuals and the common names for the test
equipment are also given.
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Technical

Test equipment manual Common name

Electron Tube Test Set | TM 11-5083 Tube tester.

TV-7/U.

Multimeter TS—- TM 11-5527 Multimeter.
3562/U.

Electronic Multimeter |TM 11-5511 Vtvm.
TS-505/U.

166. General Precautions

When servicing the receiver-transmitter, ob-
serve the following precautions carefully:

a. Be careful when the cover is removed;
dangerous voltages are exposed.

b. Careless replacement of parts often makes
new faults inevitable. Note the following
points:

(1) Before a part is unsoldered, note the
position of the leads. If the part, such
as a transformer, has a number of
connections, tag each of the leads to
it.

(2) Do not allow drops of solder to fall into
the set; this may cause short circuits.

(3) When a part is replaced in rf or if. cir-
cuits, it must be placed exactly as the
original one was. A part that has the
same electrical value but different physi-
cal size may cause trouble in hf circuits.
Give particular attention to proper
grounding when replacing a part. Use
the same ground as in the original wir-
ing. Failure to observe these precau-
tions may result in decreased gain or
possible in oscillation of the ecirecuit.

(4) Do not disturb the adjustment of cal-
ibration control C102.

(5) Avoid displacing any leads when get-
ting at a particular component. If it
is unavoidable, move the lead, but re-
place it in its original position after
the faulty component has been re-
placed.

Warning: The failure of selenium
rectifiers can result in the liberation
of poisonous fumes and the deposit
of poisonous selenium compounds. If
a rectifier burns out or ares over, the
odor is strong. Provide adequate
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ventilation immediately. Awvoid inhal-
ing the fumes and do not handle the
damaged rectifier until it has cooled.

167. Checking Filament and B Circuits for Shorts
in the Receiver-transmitter

Trouble within the receiver-transmitter often
may be detected by checking the resistance of
the filament and hv circuits before applying
power to the equipment. This will prevent
damage to the power supply. Make the follow-
ing checks before attempting to put the re-
ceiver-tranmitter into operation.

a. Receiver Filament and Place Circuits (figs.
66 and 67). Remove the receiver-transmitter
interconnecting cable from the socket in back
of the receiver chassis. The resistance to be
obtained between ground and terminals 3, 4,
and 6 are shown in figure 108. The reading
between ground and terminal 6 will be obtained
only if a headset is plugged in J1 or J2. If the
headset is not plugged in, the reading from
ground to terminal 6 will be infinite. If these
readings are not obtained, do not apply power
to the radio set, but trace the circuits to see
where the shorts or opens are located. If this
is not done, the power supply may be damaged.

b. Tramsmitter Power Supply Circuits (figs.
90 and 91). Disconnect power cables, Cords
CD-1086 and CD-119, from the transmitter
and remove the key and mierophone from their
jacks. Check the resistances to ground of the
contacts of the transmitter POWER socket (fig.
109). If the readings shown are not obtained,
do not apply power to the radio set; trace the
circuits to see where the trouble is located.
Otherwise, damage may be done to the power

oo J3
OUTSIDE VIEW
2 44

SWITCH S4- 7 9
o (@) (o} 5 (o) (o]
(©) °
- (o] (o] (o] (o]
] 3 €h 8
250 \
1.3 MEG 1.5
T™M 263 -57A

Figure 108. Receiver power receptacle J3 and
IMPEDANCE switeh S resistances to ground.
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RECEPTACLE
J 102
OUTSIDE VIEW

o0

OO WHEN CONTROL
|s ON

O WHEN CONTROL

1S ON ONLU

o0

=4

2 OHMS %
67 OHMS ¢3¢

oo

OO WITH HANDKEY UP oo
12 WITH HMANDKEY DOWN

GO INDICATES INFINITE RESISTANCE.

% GONTROL on [SEND} or ([STaNDBY]
CONTROL on [MCW] or [CW]
9% CONTROL ON |SEND} OR [STANDBY]
CONTROL oN TM263-59

Figure 109. Transmitter POWER socket resistances
to ground.

supply. Correct all conditions leading to ab-
normal readings before applying power to the
radio set.

168. Operational Test

If the tests in paragraph 167 have not shown
any abnormal readings, connect the power sup-
ply to the radio set and set up the unit for
normal operation. Refer to the equipment per-
formance checklist in paragraph 83 and operate
the set as described in the checklist. This pro-
cedure is important because it frequently in-
dicates the general location of trouble. Also
listen for crackling or buzzing noises that in-
dicate hv arcing.

169. Troubleshooting Charts

The troubleshooting charts indicated in a
through k below are supplied as an aid in locating
trouble in the equipment.

a. The chart in paragraph 170 covers sec-
tionalizing trouble in Radio Set AN/GRC-
9(*); it lists the various symptoms that may
be easily recognized and gives the probable
location of the existing trouble as well as the
recommended correction. The chart also tells
the repairman if the trouble is in the trans-
mitter section, receiver section, power supply,
or antenna. By proper use of the charts, the
repairman can readily recognize troubles that
may occur in the components of the equipment.

b. The chart in paragraph 171 covers sec-
tionalizing trouble in the receiver section of
the receiver-transmitter. This chart will aid
in determining which stage in the receiver
section is at fault.

¢. The chart in paragraph 172 is to be used
to localize trouble in the receiver section to an
individual pert within the faulty stage.

d. The chart in paragraph 179 is similar to
paragraph 171, except that it deals with sec-
tionalizing trouble in the transmitter section
of the radio set.

e. The chart in paragraph 180 localizes the
trouble in the transmitter section to an individ-
ual part within the faulty stage.

f. The chart in paragraph 183 sectionalizes
trouble in the generator power supply.

g. The chart in paragraph 185 localizes trou-
ble in the generator power supply.

h. The chart in paragraph 187 sectionalizes
trouble in the vibrator power supply.

i. The chart in paragraph 189 localizes trou-
ble in the vibrator power supply.

j. The chart in paragraph 191 is used to
trouble shoot Dynamotor-Power Supply DY-
838/GRC-9.

k. The chart in paragraph 194 is used to
trouble shoot Dynamotor-Power Supply DY-
105/GRC-9X.

170. Sectionalizing Trouble in Radio Set AN/GRC-9(*)

Symptom Probable trouble

Correction

1, All controls are in correct | a. Cord CD-1086 is defective. a. Replace Cord CD-1086.

position for operation of | b. Power supply is defective.
receiver and transmit-|c. If only transmitter panel

ter, but neither operates. and Generator GN-58-(*) is being

Dial lights do not light. used without Battery
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trol ® may not be on SEND.

b. See charts for power supplies.
light works, | ¢. Turn control ® to SEND.

BA-48, con-
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Symptom

Probable trouble

Correction

2. Transmitter is normal. Re-
ceiver does not operate.

3. Transmitter is normal, re-
ceiver is weak.

4. Receiver is normal, trans-
mitter is dead.

5. Receiver is normal, trans-
mitter is weak.

a. Headset plug is not fully inserted in
PHONES jack.

b. Open circuit in headset.

¢. Open or shorted interconnecting cable
between transmitter and receiver.

d. If a hum, but no signal, is heard in the
headset, touch the antenna lead-in
to lug 8 of the RECEIVER POWER
SOCKET in back of the receiver
chassis. If still no signal is heard,
the receiver requires major repairs.
If the signal is heard, the com-
ponents associated with the receiver
that are located in the transmitter
require inspection.

a. If Battery BA—48 is used, it may be
weak.

b. Poor antenna installation or location.

[x}

. Check for correct position of IM-
PEDANCE switch S4 for headset
in use.

. Receiver switch S3 is on NET.

1SN

Defective receiver tubes.

Check voltage output of power supply.

. Major trouble is in receiver.

. Switch S103 is not on SEND.

. Check voltage output of power supply.

Turn switch S105 to PHONE and

press key. Listen for relay K101
clicking. With key closed, press
DIAL LIGHT switch 82. If it does
not light, then relay K101 is prob-
ably at fault.

d. Check metering socket voltages ac-
cording to chart in back of trans-
mitter.

. Check metering socket voltages.

. Defective transmitter tubes.

. If transmitter is normal on either MO

or XTAL operation, but not both,

transmitter is at fault.

oo Q ™™o

O o Q

a. Push in headset plug.

b. Replace headset; repair defective unit.
¢. Remove receiver-transmitter from the
case and check the cable.

a. Replace Battery BA—48.

b. Increase antenna height. Change
location.
. Place switch S4 on correct position for

headset being used.

o

d. Change switch S3 to PHONE or C.W.
position.

¢. Replace receiver tubes.

f. See power supply charts.

g. See receiver charts.

a. Turn S103 to SEND.

b. See power supply charts.

¢. See transmitter charts.

d. See transmitter charts.

. See transmitter charts.
. Replace tubes.
. See transmitter charts.

S R

171. Sectionalizing Trouble in Receiver Section

Symptom Probable trouble Correction
1. Receiver is dead., Tubes|a. PHONES jacks are dirty or broken. @. Repair, clean, or replace PHONES
and dial light do not jacks.
light. b. Shorted selenium voltage regulator|b. Replace selenium voltage regulator
CR1. CR1.
¢. Shorted capacitor C24. ¢. Replace capacitor C24.
d. Shorted capacitor C34A. d. Replace capacitor C34A.
e. Shorted DIAL LIGHT switch S2. ¢. Replace switch S2.
f. One of the tube filaments is shorted. f. Check tubes.
158 AGO 100184



Symptom

Probable trouble

Correction

2. Signals are very weak,
with volume controls on
full maximum position.

3. Reception is badly dis-
torted.

4. Constant, objectionable
hum, buzzing, or
sizzling in receiver
output on all bands.

5. Oscillation, whistling,
squeals, and motor-
boating.

AGO 10018A

a. Alinement of one or several stages is
off.
b. Tube plate and screen grid voltages
- are low.

¢. Faulty tubes.

d.If signals are normal, with loud vol-
ume, on C.W. position of control ©,
resistor R16 or capacitor C33 may
be open.

a. Defective tubes.

b. Defective headset.

¢. Incorrect bias voltage on the audio
stages. Leaky bias resistor, bypass
capacitors, and coupling capacitors.
Shorted or open bias resistors.

d. Defective bias cell BT1 in signal grid
circuit of tube V6. Check the cell,
only with a vacuum-tube volt-meter.
It should produce 4 to 6 volts.

e. Incorrect plate and sereen grid volt-
ages on the tubes.

a. Power supply filter units defective.
Vibrator Power Supply PE-237 and
vibrator VB16 or VB1 defective.
Generator GN-58—(*) regulator not
functioning properly.

b.One of the plate or screen grid re-
sistors may be defective. Look for
burned, charred, discolored, or
blistered resistors.

¢. Dirty contacts in the A. F. GAIN or

‘R. F. GAIN control. Look for dirt
on the shafts.

d. Leaky coupling capacitors in audio cir-
cuits.

e. Filter capacitors in dynamotor power
supplies or vibrator E201 in Dyna-
motor-Power Supply DY-88/GRC-9
defective.

a. Antenna may be too short because the
correct numbers of jumpers are not
closed.

b. Open plate supply and screen grid by-
pass capacitors. Momentarily, short
these capacitors with others of equal
capacity, known to be good: C34B,
C40, C43, C55, C50, C46, C35, C30,
and C9. Check choke coil L16, in
filament circuit of tube V2, for in-
ternal short.

¢. When a previous repair job has been
completed, some of the wiring in
rf and if. circuits may have been
displaced. Placing plate leads close
to grid leads causes oscillation.

=2

. Use signal substitution check (par.

177 and 178).

. Use signal substitution check (par.

177) to find which weak stages are
not supplied with full voltage.

. Check tubes.
. Replace resistor R16 or capacitor C33.

. Check tubes for gas.
. Replace the headset.
. Use headset with .05-uf capacitor in

series with one lead to localize the
faulty stage, then refer to para-
graph 172 to find the defective com-
ponent.

. Replace bias cell BT1.

. Check plate and screen grid dec volt-

ages (par. 173).

.Change power supplies or operate

radio receiver on Battery BA-—48
alone. If symptoms clear up, see
chart for appropriate power supply.

. Replace the faulty resistor.

. Replace the control.

. Test and replace faulty capacitor.

. Replace defective filter capacitor or

vibrator.

. Close the jumpers in accordance with

the antenna chart.

. Replace those capacitors found to be

open. Replace choke coil L16.

. Place all leads differing in hf potential

as far apart as possible. Leads dif-
fering in dc potential do not matter,
as long as they are adequately by-
passed to ground.
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Symptom

Probable trouble -

Correction

6. Intermittent operation.
Abrupt cutting in and
out.

7. Periodic fading when radio
set is not on a moving
vehicle.

8. Fading signals or inter-
mittent operations on C.
W. and CAL. positions
only.

9. No beat note is heard on
CAL., but rest of re-
ceiver is normal.

d. Check tubes for gas.

e. Incorrect plate and screen grid volt-
ages.

f. Incorrect tracking of hf oscillator
with rf tuning stages.

a. Defective tube. Resistor or capacitor
opens intermittently. Loose wiring.

b. One of the stages is not working.

a. Defective tube.

b. Open grid leak resistors.

¢. Antenna may be swaying in the wind.
d. Avc is inoperative.

e. Atmospheric disturbances.

a. Open capacitor C51.

b. Bfo is intermittent.

a. Capacitor C36 is open.

b. 200-ke crystal I 1 is defective.
¢. Crystal-oscillator circuit is defective.

o
d. Replace the defective tube.
¢. Replace defective components.

f- Refer to alinement (par. 221).

a. With an insulated prod, tap all tubes,
resistors, capacitors, soldered con-
nections, and transformer shield
cans.

b. Use signal substitution method
paragraph 175.

a. Do not check the tubes, as a tube may
check very well in a tube tester but
may not be suitable in the receiver.
Replace all tubes with those known
to be in good condition.

b. Check the resistance of the following
resistors: R1, R6, R16, R18, and
R19B.

¢. Secure guy wires.

d. Refer to receiver trouble localization
chart (tube V5).

¢. Use long-wire antenna and orientate
it in the direction of the station de-
sired.

a. Momentarily, parallel capacitor C51
with a capacitor of equal capacity.

b. Refer to paragraph 172 item 31.

in

a. Momentarily, place a capacitor of the
same capacity in parallel with
capacitor C36.

b. Replace crystal I1.

¢. Refer to receiver trouble localization
chart (tube V4).

172. Localizing Trouble in

Receiver Section

Symptom

Probeble trouble

Correction

RF AMPLIFIER V1 (1L4):
1. No signal passes through.
Voltages are normal.

2. Incorrect de voltage on pin
2 for all three bands.
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a. Capacitor C8 is open.
b. Capacitor C7A is shorted.
¢. Capacitor C36 is shorted.

d. Resistor R1 is open.

e. Check trimmers and the secondaries of
transformer T2 for shorts.

f. Tube V1 is shorted internally,

a. Capacitor C10 is shorted.

b. Resistor R2 is open or shorted.

¢. Open switch S1C.

d. Primary coil for that band is open.

@. Momentarily, parallel capacitor C8
with one of equal eapacity.

b. Check variable air capacitor plates for
dirt, dust, burs, and direct shorts.

¢. Momentarily, unsolder capacitor C36
from pin 6 of the rf amplifier (V1).

d. Check resistor R1.

e. Clean out any dust and dirt. Remove
shorts.

f. Replace tube V1,

a. Replace capacitor C10.

b. Replace resistor R2.

¢. Repair or replace switch S1C.

d. Repair or replace transformer T2.
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Symptom

Probable trouble

Correction

8. Incorrect dc voltage on
pin 3.

4. Incorrect dc voltage on
pin 7.

CONVERTER TUBE V2

(1R5b) :
5. No signal passes through.
Voltages are normal.

Noise heard in headset.

6. Incorrect de voltage on
pin 4.

T.Incorrect dc voltage on
pin 2.

8. Incorrect dc voltage on
pin 3.

9. Incorrect de voltage on
pin 7.
FIRST IF AMPLIFIER V3
(1L4):
10. No signal passes through.
Voltages are normal.
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a. Capacitor C9 is shorted.

. Resistor R11 is open.

a.If filament voltage on all tubes but
V1 is present, then the connection
to pin 7 is broken.

b. No tubes have filament voltage.

o

a. Switch S1D (rear) is dirty or open.
b. Capacitor C28 is open.

o

. Resistor R6 is open.

&

. Capacitor C31 is shorted.
a. Oscillator section of the converter
tube V2 is not oscillating.

b. Components in oscillator grid circuit
from pin 4 of converter tube V2 to
ground may be faulty.

c. Defective converter tube V2 (1R5).

d. Oscillator coils may not be tracking
correctly.

-Open primary of if. transformer T4.

a. Resistor R8 opens.
b. Capacitor C30 is shorted.

Open or shorted choke L16.

a. Open in secondary of transformer T4
or shorted primary of transformer
T5.

b. If signal comes through with normal
volume on C.W. position of switch
S3 but not on PHONE, check signal
grid return resistor R16 for open
(return resistor).

. Replace capacitor C9.
. Replace resistor R11.
a. Repair broken lead.

Sl

b. Refer to paragraph 171.

. Repair or replace switch S1D.
. Momentarily, parallel capacitor C28
with a capacitor of equal capacity.
¢. Momentarily, parallel resistor R6 with
one of equal resistance.
. Replace transformer T4.
a.If the oscillator section is operating
correctly, there will be minus 4.6
volts or more with respect to ground
on pin 4 of tube V2. Check this
negative voltage with a vtvm only.
b. Check the resistances from pin 4 to
ground of the converter tube V2 on
each of the three bands.

o 8

28

Position of Resistance from pin

switch S1 4 to ground
BAND 1____________ 108,000 ohms
BAND 2____________ 276,000 ohms
BAND 3_______ _____ 276,000 ohms

If these values are not obtained, check
resistors R7, R3, R4, and R6. Replace
transformer T3.

¢. Do not check the tube, but replace it

with two or three different ones. If
the oscillator section still does not
work, reinsert the original tube.

d. See alinement section or receiver (par.
217 through 224).

Check the resistance of primary of trans-
former T4 (lugs 3 and 2) (par. 174).

a. Check resistor R8.

b. Remove capacitor C30 and replace

with one of equal value.

Remove capacitor tube V2, and check
coil L16 for open or short.

@. Check transformer resistances (par.
174).

b. Turn switch S3 to PHONE and check
resistor R16.
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Symptom

Probable trouble

Correction

11, Incorrect dc voltage on
pin 2.

12, Incorrect de voltage on
pin 3.

SECOND IF AMPLIFIER
AND CRYSTAL OSCIL-
LATOR V4 (1R5):

13. No signal passes through.

Voltages normal. Switch
S8 on PHONE or C.W.
position.

14, Signal passes, but reduced
in volume.

15. Switech S3 is on CAL. No
beat note is heard in
headset. Set is normasl
when on CW. or
PHONE.

16. Incorrect dc voltage on
pin 2.

17. Incorrect dc¢ voltage on pin
3 in CAL. position of
control ©.

18. No dc voltage on pin 7.
All other tubes are nor-
mal.

DETECTOR SECTION OF

TUBE V5 (1S5):

19. No signal passes through.
Voltages on tube are
normal.
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¢. Capacitor C35 is open.

d. Transformer T4 or T5 is misalined.

a.Open or shorted primary of 4rans-
former T5.

. Capacitor C37 is shorted.

. Open resistor R12 and shorted capaci-
tor C35.

b. Open switch S3-2.

[~

Q

.Open or shorted R. F. GAIN control
R9.

o

a. Open or shorted secondary of trans-
former T5. Shorted primary of
transformer T6. Shorted capacitor
C38, C44, or C43.

. Faulty ground connection to lug 4 of
transformer T5.

. Capacitor C46 is open.

hal

]

d. Transformer T5 or T6 is misalined.
Transformer T5 or T6 is misalined.

Crystal oscillator section is not func-
tioning. With a vtvm, check for a
negative voltage to ground on pin 4 of
tube V4. If no negative voltage or a
positive voltage is obtained, the circuit
is not operating.

a. Crystal unit is defective.

b. Tube V4 is defective.

¢. Faulty resistor R13.

d. Capacitors C39 and C42 are open or
shorted.
. Coil T7 is open.

e
a. Primary of transférmer T6 is open.
b. Resistor R15 is open.

c. Capacitor C43 is shorted.

a

. Resistor R14 is open.

b. Capacitor C41 is shorted.
Filament is open or shorted.

a. Open circuit in secondary of trans-
former T6.

c. Momentarily, shunt capacitor C35
with one of equal capacity.

d. Refer to paragraph 219.

a. Check transformer T5 primary resis-
tance.

b. Replace transformer T5.

. Replace defective component.

>3

b. Check the voltage from pin 38 of the rf
amplifier tube V1 to ground. If it is
normal, then switch S3-2 is prob-
ably defective.

c. Check R9.

a. Check and replace faulty components.

b. Check, clean, and tighten the ground
connection to lug 4.

¢. Shunt capacitor C46 with one of equal
capacity.

d. Refer to paragraph 219.

Refer to paragraph 219,

. Replace crystal unit.

.Try two or three replacements; if the
oscillator still does not work, rein-
sert the original tube.

. Turn switch S3 to CAL. and check re-
sistance of resistor R13.

. Check capacitors C39 and C42.

o > a

x5

Check continuity of coil T7.

. Check primary resistance.

. Check resistance of resistor R15.

Replace capacitor C43.

. Check for resistance from terminals 2
to 4 on transformer T7.

b. Replace capacitor C41.

Replace tube V4.

|8 8 o8 ®

a. Check resistance of secondary.
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Symptom

Probable trouble

Correction

20. Signal is badly distorted.
Voltages on tube are
normal.

AF AMPLIFIER SECTION
OF TUBE Vb (185):
21. No signal passes through.
Tube voltages are nor-
mal.

22. Oscillations,
and squeals.

motorboating

23. Incorrect de voltage on pin
4. Other tubes are nor-
mal.

24. Incorrect de
pin 5.

voltage on

25. No voltage on pin 7.
SECOND AUDIO AMPLI-
FIER V6 (3Q4):
26. No signal passes through.
Tube voltages are nor-
mal.

27. Signals are badly distorted.
Voltages are normal.

AGO 10018A

b. Capacitors C49 and C48 are open or
shorted.

¢. Resistor R17, R18, or A. F. GAIN econ-
trol R19A may be open.

a.One of resistors R17, R18, or R19A
has changed in value.

b. Capacitor C49, C47, C33, or C48 is
shorted or open,

. Secondary of transformer T6 is mis-
alined.

[=]

Q

.A.F. GAIN control R19 may be open
or shorted to ground.

b. Defective tube.

¢. Capacitor C52 is leaking.

d. Capacitor Cb53 is open.

a. Plate and signal grid leads may be too
close together.
b. Capacitor C52 is open.

¢. Capacitor C34B is open.

d. Capacitor C57 (plate bypass for tube
V6, 3Q4) may be open.

e. Capacitor C48 may be shorted.

a. Resistor R20 is open.

b. Capacitor C50 is shorted.

a. Resistor R21 is defective.

b. Capacitor C52 is shorted.

c. Resistor R29 is open.

d. Capacitor C34B is shorted.

e. Primary coil of transformer T9 may be
shorted to ground.

Defective tube.

a.A. F. GAIN control R19B is open or
shorted.

b. Bias cell BT1 is defective. Check with
vtvm only.

¢. Tube is defective.

d. Capacitor C57 is shorted or leaky.

e. Primary of output transformer T9 is
shorted.

a. Capacitor C54 is open or shorted.

b. Capacitor C53 is leaking.

¢. Capacitor C57 is defective.

d. Tube is gassy.

b. Check these components and replace if
necessary.
¢. Check each resistor individually.

a. Check each resistor individually.
b. Check component.

¢. Refer to paragraph 219.

a. Check resistance of R19A.

b. Replace tube.

¢. Replace capacitor C52.

d. Momentarily, short capacitor C53 with
one of equal capacity.

a. Gently separate these leads as far
apart as is possible.

b. Momentarily, shunt capacitor
with one of equal capacity.

¢. Momentarily, shunt ecapacitor C34B
with one of equal capacity.

d. Momentarily, shunt ecapacitor
with one of equal capacity.

e. Replace capacitor C48.

a. Check resistor R20.

b. Remove capacitor C50.

C52

Cb7

a. Replace resistor R21.

b. Replace capacitor C52.

¢. Check resistor R29.

d. Replace C34B.

e. Take a resistance check from terminal
5 on transformer T9 to ground.
There should be infinite (o) im-
pedance. Be sure, however, that
capacitor C34B is not shorted or
transformer may be wrongly sus-
pected.

Check tube.

a. Check potentiometer R19B.
b. Replace bias cell BT1.

¢. Replace tube,

d. Replace capacitor C57.

e. Check resistance between terminals

2-5 on transformer T9.

a. Replace capacitor Cb4.

b. Replace capacitor C53.

¢. Replace capacitor C57.

d. Replace tube.
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Symptom

Probable trouble

Correction

28. Signal output is very low.
Volume controls are in
maximum position. Volt-
ages are normal. Head-
set is normal.

29. Incorrect de voltage on
pins 2 and 6. All other
tubes are normal.

30. Incorrect dc voltage on pin
4. All other tubes are
normal.

31. Incorrect
pin 7.

de voltage on

BFO TUBE V7 (1R5):

32. Bfo is inoperative. No tone
is heard on C.W. or
CAL. nposition. Phone
operation is normal. All
de voltages are normal.

33. Incorrect de voltage on
pin 4.
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e. DIAL LIGHT-PUSH switch S2 is de-
fective,

a. Output IMPEDANCE switch 84 is in
ineorrect position.

b. Capacitor C55 is open.

¢. Tube V6 (3Q4) is defective.

d. Capacitor C56 is leaky.

e. Capacitor C34B is open.

f. If the sidetone signal also is low, the
trouble is probably in the output im-
pedance-matching transformer T9.

g. Capacitor C61 is shorted.

h. PHONES jacks J1 and J2 are defec-
tive.

a. Primary of transformer T9 is open
or shorted to ground.

b. Capacitor C57 is shorted or leaking.

¢. Capacitor C56 is shorted or leaking.

a. Resistor R23 is shorted or open.

b. Capacitor C55 is shorted.

a. DIAL LIGHT-PUSH switch S2 is open
or shorted.

b. Tube V6 (3Q4) is defective.

Capacitor C51 is open.

a. Bfo circuit is not oscillating.

b. Tube V7 (1R5) is defective.

¢. Res’stor R25 may be open.

¢. When DIAL LIGHT-PUSH switch S2
is not pressed, be sure that both
sides of tube 3Q4 are supplied fila-
ment voltage.

a. For the following equipment, turn
IMPEDANCE switch to:

Switch
Equipment position
Loudspeaker LS-7, or LS- 4000
7-A, or Permanent Mag-
net Loudspeaker LS-
203/0.
Headset HS-30-(*)______ 250
b. Momentarily, shunt capacitor C5b

with one of equal capacity.

¢. Replace tube V6 (3Q4).

d. Replace capacitor C56.

e. Replace capacitor C34B.

f- Check the coil resistances of the trans-
former.

g. Replace capacitor C61.

h.Inspect and clean PHONES jacks J1
and J2.

a. Check primary resistance, and resis-
tance between terminals 5 and 4
which should be infinite ().

b. Replace capacitor C5T.

¢. Replace capacitor C56.

a. Replace resistor R23.

b. Replace capacitor C55.

a. Check switch S2.
b. Replace tube V6 (3Q4).

Replace C51.

a. Turn switch © to C.W. With a vtvm,
take voltage reading from pin 4 to
ground of tube V7 (1R5). Pin 4
should be 10 volts below ground
potential. If reading obtained shows
pin 4 to be much less than —10 volts
or even positive, then bfo circuit is
not oscillating.

b. Replace tube V7 (1R5). Checking is
not necessary.

¢. Shunt resistor R25 with one of equal
value.
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Figure 111. Receiver transformer and electrolytic capacitor terminal designations.

173. Receiver Tube Socket, Voltage and Resist-
ance Diagram

a. The de voltages given in figure 115 are
made with the vtvm (20,000-ohm per volt
range) under the following conditions, except
as noted on the diagram. Those voltage read-
ings marked with an asterisk (*) were made
with the vtvm (par. 165).

(1) Switeh S103 (on transmitter section)
is at SEND.

(2) Switeh S101 (on transmitter section)
is at BAND 2-MO.

(3) Switch S105 (on transmitter section)
is at CW-HI.

(4) TUNING control C7 is tuned to 5,100
ke.

(5) Switch S3 is at C.W.

(6) Switch S1 is at BAND 2.

(7) A.F. GAIN control R19 and R.F.
GAIN control R9 are at full on, except
as noted.

(8) All voltages are measured to chassis,
except as noted.

b. The resistance values were measured with
the vtvm using same receiver-transmitter
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switch positions mentioned above and under
the following conditions:

(1) All resistances are measured with
tubes in sockets and are measured
from tube pin to chassis.

(2) The receiver is disconnected from the
transmitter.

(3) The phone plug is disconnected from
PHONES jack.

174. Resistance of Receiver Transformers and

Coils

The resistances of the transformers and coils
in the receiver are listed below:

Transformer
or coil Terminals Ohms?
T . Place test prods into 8-9 | BAND 1 .b®
on power socket J3 to| BAND 2 5
test all three primary | BAND 3 b*
coils of transformer
T1.
4 GND____________ BAND 3 5*
3-GND____________ BAND 2 bt
2-GND____ . BAND 1 .5*
AGO 10018A




RT G290 C3A C34B

g IRN

Figure 112. Recetver bottom, parts location.

Transformer
or coil

&
Transformer |
or coil | Terminals

T2 o PSR
6-1__
=
4-GND_________
3-GND_________
2-GND_________

T3 - 4-GND_________
3-GND_________
2-GND_____.___ —
b-GND_________
6-GND_________
T-GND______ e

T4 ______ B2 o o

T6 1-4______ S R

AGO 10018A

BAND 3 21
BAND 2 10
BAND 1 1
BAND 3 .5
BAND 2 .5°
BAND 1 B®

BAND 3 220,000
BAND 2 220,000
BAND 1 47,000

BAND 3 .5*
Remove tube
ve.

BAND 2 5"

Remove tube
V2.

BAND 1 5t
Remove tube
va.

5

|5

T8 e

R 194

G 43

R 25

C 51
'

R I8

G 60

R 22

Cc 50

T™ 263-862

Ohms*

26
30,000

.| Cannot be

checked be-
cause capacitor
Cb8 is in series
with eoil.

1,200
360
22

With converter
.5" tube V2 re-
moved.

* Turn switch S1 to the band indicated for the termi-

nals to be checked.

» Resistance negligible, .5 ohm or less.
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"c-’__. El g s s i i
Figure 113. Receiver vottom, parts location.

175. Signal Substitution Notes

When the troubleshooting charts do not dis-
close the source of trouble, the signal substitu-
tion or signal tracing method must be used.

a. Signal substitution requires a source of
audio, if. and rf signals. R. F. Signal Generator
Set AN/URM-25 (signal generator) is suit-
able for the if and rf signals, and Audio Oscil-
lator TS-328A/U (af oscillator) is suitable for
the af signals.

b. In addition, a headset or permanent mag-
net loudspeaker is necessary. In the tests in-
dicated, ground the negative lead of the signal
generator or the af oscillator to the receiver
chassis. For rf signals, connect the other lead
of the signal generator through a 120-u.f 500-
volt capacitor. For if and af signals, use .05-
uf 600-volt capacitor.

¢. Note the volume, and listen for serious
distortion from the loudspeaker or headset at
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the various points in the signal substitution
procedure. When working back from the out-
put to the input stages, decrease the output of
the af oscillator and the signal generator as
much as possible. If possible, compare the de-
fective receiver with a receiver known to be
in good condition.

d. Check the wiring and soldering in each
stage during the procedure.

Caution: Do not remove shield cans from
transformers unless the trouble has been traced
to a specific unit. Do not damage the wiring
by pushing it back and forth during inspection.
Be careful not to damage the receiver in any
other way.

e. Misalinement of one or more stages of
the receiver will cause reduced output. Mis-
alinement of the hf oscillator may prevent any
output.

f. When trouble is localized in a given stage,

AGO 10018A



Figure 114. Receiver bottom, parts location. I

first test the tube; then measure the voltage;
and finally measure the resistance at the tube
socket of that stage,

g. Trouble in a circuit or stage may not
cause changes in voltage and resistance meas-
urements at the tube socket. The instructions
included in this paragraph are merely used
as a guide and should suggest other procedures,
such as voltage and resistance measurements
on individual parts.

h. Remove only one tube at a time when test-
ing. Check the number of the tube, and, if
it is not defective, return it to its proper socket
before another tube is removed.

i. At each step, it is assumed that all pre-
vious steps were completed satisfactorily. Iso-
late and clear any trouble located before pro-
ceeding with the succeeding steps.

AGO 10018A

176. Af Tests

Place switch S3 on PHONE position. For
the signal substitution method, use the follow-
ing procedure:

a. Transformer T9. Set the af oscillator to
an audio-frequency note such as 1,000 cycles,
and connect the hot lead through the .05-uf
capacitor to terminal 2 of transformer T9. A
weak undistorted signal should be heard in
the headset. If not, the trouble is isolated to
the components making up the output section.

b. Audio Amplifier V6. Clip the hot lead
through the .05-uf capacitor to pin 3 of tube
V6. The signal should be heard with slightly
greater intensity in the headset. If no signal
or a decidedly weaker signal is heard, then
either tube V6 or its associated circuit is defec-
tive. Refer to paragraph 172.
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IF AMPLIFIER
FIRST | F gMPLlFIER AND CRYSTAL OSC
v Ve

e IRS

TOO KX
1.0 MEG %
SEE CHART 130K %
BELOW 1 MEGH#
DETECTOR

CONVERTER
ve
IRS

+45 —4.5%

280K BANDS 2 AND 3
100K BAND |

RF AMPLIFIER
vi
(1 %)

+48
o ®

SEE CHARY
BELOW

+65

120 K %
| MEG % ¥

+ :'2”59** 127 K%
- | MEG

1.5

RESISTANCE MEASUREMENTS NOTES:
#+ INDICATES SWITCH O] IN

# INDICATES SWITCH N POSITION.

#% SWITCH IN ALL OTHER POSITIONS.

A F AMPLIFIER
vs

3.2 MEG %3¢

AUDIO AMPLIFI
vé
3Q4

* %

+20

ER

DON'T TAKE THIS MEASUREMENT

VOLTAGE MEASUREMENTS NOTES:

# ¥ INDICATES | RF._GAIN] CONTROL @ AT OFF
NC INDICATES NO CONNECTION.

VI PIN 3 (SCREEN) RESISTANCE TO CHASSIS| V3 PIN 3 (SCREEN) RESISTANCE TO CHASSIS
SWITCH R.F. GAIN CONTROL SWITCH R.F. GAIN CONTROL
POSITION MAXIMUM MINIMUM POSITION MAXIMUM MINIMUM

PHONE 190 K 100K PHONE 120K 27k
cw. 1.1 MEG 100 X cw. 1.1 MEG 3% X. 27K
NET 1.1 MEG 100 K NET 5.7 MEG 5.7 MEG
CAL. 1.1 MEG 100 K caL. 500K 27K

NOTE:
%*%3% 500K IN EARLIER MODELS

TM263-58A

Figure 115. Recetver tube socket, voltage and resistance diagram.

. First Audio Amplifier V5.

(1) Place the hot lead through the .05-uf
capacitor on pin 5 of tube V5. If tube
V6 is found normal, the signal heard
should be slightly lower than on pin
3 of tube V6. If the signal is not
heard at all, the trouble thus has been

traced to the circuit comprised of
resistors R21 and R19B, capacitors
C52, C53, and C54, and bias cell BT1.
Also, the plate of tube V5 may be
shorted to another element in the tube
envelope.

(2) Next, clip the hot lead through the
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A/ SIS AIIIVY.

\GAIIA AN INIA I

[PHONE — CW. —NET — CAL)

OPERATION SWITCH S3
controL (L)
TM263-66

Figure 116. Location of water sections of switch S3.

.05-uf capacitor to pin 6 of tube V5.
A louder signal should be heard in
the headset. If not, refer to par-
agraph 172 for tube V5,

d. Detector Section of Tube V5. For the next
series of tests, the signal generator should be
set to 456 kc with 30 per cent modulation at
400 cycles. Connect the hot side of the signal
generator through the .05-uf capacitor to the
diode plate (pin 8) of tube V5. The signal
heard (af tone) should be of approximately the
same magnitude as for pin 6 of the same tube
(c(2) above). If the signal is not heard at all,
the trouble therefore has been isolated to the
detector circuits. Refer to paragraph 172.

e. Bfo V7. For checking the bfo only, all
modulation should be removed from the signal
generator, and switch S3 on the receiver should
be set to C.W. position. Clip the hot lead to
the diode plate (pin 3) of tube V5. Change
the signal generator output =1KC and increase
the output volume until a beat note is heard.
If no sound is heard in the phones, the bfo is
not operating. Refer to paragraph 172.

177. If Tests

a. Second If Amplifier V4. Place switch S3
on PHONE. Change the frequency back to 456
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KC and restore the modulation to the signal
generator. Place the hot lead through the .05-
uf capacitor on pin 2 of tube V4. If no signal
is heard, transformer T6 is probably defective
or out of alinement. Clip the hot lead through
the .05-capacitor to the signal grid (pin 6).
The signal heard should be loud enough so that
the output volume of the signal generator will
have to be reduced. If a weak signal or no
signal is heard, refer to paragraph 172 items
12 through 19.

b. First If Amplifier V3. Repeat the same
procedure as for the second if amplifier (e
above). The signal heard should be very loud.

e. Converter Tube V2.

* (1) Connect the hot lead through the .05-
»f capacitor to the plate (pin 2) of
tube V2. If no signal is heard, trans-
former T4 may be defective or mis-
alined.

(2) To determine if the oscillator part of
the converter stage is at fault, meas-
ure the dc voltage from pin 4 to
ground with the vtvm. A reading of
about —4 volts indicates that the os-
cillator section is working.

178. Rf Tests

a. Converter Tube V2.

(1) Set the signal generator to a fre-
quency of 12 me, modulated 30 per
cent at 400 cycles. Turn control @ to
BAND 1. Tune TUNING control ®
to 12 me. Connect the hot lead through
the 120-puf capacitor to the signal
grid (pin 6) of converter tube V2. A
loud, clear signal should be heard in
the headset. If not, the oscillator sec-
tion is defective or the hv supply to
the tube has failed. Refer to par-
agraph 172,

(2) Repeat the above procedure for the
highest and lowest frequencies in each
waveband.

b. Rf Amplifier.

(1) Clip the hot lead of the signal gen-
erator through the 120-u.f capacitor
to the plate of the rf amplifier (pin
2). The signal should come through
to the headset with high volume for
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each of the lowest and highest fre-
quencies in the three bands. If not,
transformer T2 probably needs re-
alinement.

(2) Clip the hot lead through the 120-uu.f
capacitor to the signal grid (pin 6)
of tube V1. If the signal does not come
through louder than for any of the
other stages, the tube is defective or
the supply voltages to the tube are in-
correct. Refer to paragraph 172,

¢. Antenna Circuits.

(1) Connect the hot lead through the 120-
uuf capacitor to terminal 8 of receiver
receptacle J3. Disconnect the ground
lead of the signal generator from the
chassis, and reconnect it to terminal
9 of receptacle J3. The signal should
come through loudly and clearly for
the high and low frequencies of ‘all
three bands. If not, transformer T1
is either defective or misalined.

(2) The possibility that the antenna cir-
cuit may be defective within the trans-
mitter must not be overlooked. To
check this, remove the hot lead from
terminal 8 of receptacle J3, and re-
connect it to the ANT. binding post
on the transmitter. Turn control ©
on the transmitter to PHONE. If the
signal does not come through with
loud volume, transformer T114, switch
S102F, or relay K101 may be defec-
tive.

179. Sectionalizing Trouble in Transmitter Sec-
tion

a. General. The transmitter section is con-

structed as a compact unit that does not lend

itself readily to the usual methods used in
sectionalizing trouble. Sectionalization can be

b. Sectionalizing Trouble in Transmitter Section.

done best with the voltohmmeter, because there
are no visual indications other than resonance
INDICATOR to determine whether or not
the transmitter is functioning properly. A
simple test is to set the controls for calibrating
the transmitter against the receiver, as when
operating as a net station.” If the beat note is
not heard, and the receiver is known to be
good, the transmitter is probably defective.
Remove the transmitter by unfastening the
four catches and the connecting cable and pull-
ing the unit straight out of the case. Check
all the tubes, preferably by replacing them with
new tubes (par. 81). If the tubes are satisfac-
tory, check the voltages at the metering socket
with a voltmeter to determine whether they
are in conformance with the metering socket
voltage chart on the back of the transmitter
chassis. A reproduction of the chart is shown
below. If any of the voltages are abnormal,
refer to the sectionalization and localization
charts.

Caution: Be very careful not to touch the
plate cap of power amplifier tube V103 (2E22).
It caries a potential of 500 volts to ground at
all times.

METERING SOCKET VOLTAGES-P. A.-HIGH POWER

Term. | Term. Voltage MEASUREMENT

2+ | 8— .10 PLATE CURRENT-NO
LOAD-PHONE®*.

3+ | T— 250 SCREEN GRID-PHONE

4— | T+ 40 SUPPRESSOR GRID
BIAS-PHONE.

5— | T+ 60 GRID BIAS

64 | T— 105 MO.-MOD.-REC. PLATE
VOLTAGE.

8+ T— 500 PLATE VOLTAGE

1+ | T— 6.3 FIL. VOLTAGE

* METER LEADS DANGEROUS WHEN POWER IS ON.
CURRENT IN M.A. = VOLTAGE X 50.

Symptom

Probable trouble

Correction

1. Transmitter inoperative. No | Capacitor C132 is shorted.

voltage between 1 and 7

at metering socket. Con-| Capacitor C115 is shorted.

trol ® on CW key down.
All other metering socket
voltages are normal.
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See figure 90.
Replace capacitor C132.
Replace capacitor C115.
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Symptom

Probable trouble

Correction

2. No voltage between 6 and 7
of metering socket.

8. No voltage between 8 and 7
of metering socket.

4. Beat note not heard when
receiver-transmitter is set
up for net operation.
Metering socket voltages
are normal.

5. Beat not heard when re-
ceiver-transmitter is set
up for net operation.

6. Signal is radiated, but with-
out modulation on
PHONE and MCW posi-
tions of control ®.

Switch S103D is defective or dirty.

Tube V104 is defective.

Capacitor C134 is shorted.

Capacitor C138 is shorted.

Keying realy K101 contacts 7 and 8 are
shorted together.

If there is no voltage for only one or two
bands, any of capacitors C118, C119,
or C120 may be shorted. If there is
no voltage on all bands, either capaci-
tor C101C or capacitor C121 is shorted.

Lug 3 of T109 shorted to chassis when
back shield is closed.

MO or DOUBLER stage not operating.

Check metering socket voltage between 2
and 8. If an incorrect reading is ob-
tained, the POWER AMPLIFIER
stage is faulty.

Modulator tube V105 defective.

Incorrect voltages on modulator tube ele-
ments.

Suppressor grid of power amplifier V103
incorrectly biased.

MODULATOR stage circuit defective.

See figure 91.
Repair and clean switch S103D.
Replace tube V104,
Replace capacitor C134.
Replace capacitor C138.
Remove short and clean contacts.

Inspect capacitors and remove short,
Replace capacitor C121.

Bend lug 3 from edge of chassis.

Refer to paragraph 180.

Refer to paragraph 180.

Replace tube.
See paragraph 180 (modulator).

See paragraph 180 (symptom 13).

See paragraph 180 (modulator).

180. Localizing Trouble in Transmitter Section

Because of the compactness of the trans-
mitter, it may be difficult to localize trouble
without first removing the main tuning capac-
itor C101. This tuning capacitor is a complete
.plug-in unit and can be removed as follows:

a. Mesh C101 (0 setting on dial). Remove
the dial-lock screws and dial knob (fig. 117)
from the main tuning capacitor shaft on the
front panel of the transmitter. On some trans-
mitter models, the dial knob is held to the
shaft by a small setscrew which can be loosened
with the larger Bristo wrench No. 6 contained
in Box BX-53.

b. Remove all screws marked “B” on the
bottom of the transmitter assembly (fig. 118)
and remove the cover plate held on by these
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screws. On earlier models, screws marked “A”
also must be removed.

¢. Swing up the -hinged back panel of the
transmitter to expose the main tuning capac-
itor as in figure 119.

d. Remove the spade lug on the side of the
tuning capacitor shown in figure 119,

e. Following this step, remove the three
capacitor retaining screws on the front panel
of the transmitter seen in figure 117.

f. Again, from the rear of the transmitter,
gently rock the entire capacitor assembly to-
ward and away from the back of the front
panel, lifting it outward at the same time.

Caution: Any variation in the plates that
might occur from the removal will seriously
affect the calibration of the transmitter.
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Symptom

Probable trouble

Correction

MASTER OSC 3A4 (V101):

1. Master oscillator does not
oscillate on either MO or
XTAL position of band 1.

2. Oscillator does not oscillate
on XTAL position only.

3. Incorrect dc voltage on pin
3.

4. Incorrect dec voltage on pin
2 or 6.

5. No voltage on pin 7.

DOUBLER 3A4 (V102):

6. DOUBLER stage does not
pass oscillator signal to
control grid of V103.

7. No de¢ voltage on pin 2 or
6.

8. No dc voltage on pin 3.

9. No voltage on pin 7.

POWER AMPLIFIER
2E22, V103:
10. Power amplifier does not
pass signal.

11. Excessive plate current as
indicated by abnormal
voltage at terminals 2
and 8 on metering socket.
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Faulty tube V101.

Grid coil between terminals 4 and 5 of
transformer T101 is open.

One of capacitors C146, C101A, C102,
C129, and C106B may be shorted.

Grid resistor R102 is open.

Capacitor C105 may be open.

Capacitor C103 may be open.

Capacitor C104 may be open.

If oscillator does not oscillate for only
one or two crystals, they are probably
defective or switches S101D and
S101E are dirty or open.

Oscillator plate coil in transformer T101
mistuned.

Resistor R101 open.

Capacitor C103 or C104 may be shorted.

Open plate coil for one or two bands.

Switch S101A open or dirty.

Partially short on one of capacitors
C146, C101A, C129, and C106.

Resistor R110 open.

Shorted regulator CR101.

Capacitor C109 or C110 open.

Doubler coil T104A, T104B, or T104C,
misalined.

Resistor R104 open.

Switch S101G or S101I open or dirty.

Choke coil L101 open.

Resistor R105 open.

Relay K101 contacts 9 and 10 defective.

Resistor R120 open.

Capacitor C142 shorted.

Resistor R121 open.

Resistor R119 open.

Switch S101J or S101L open.

Open circuit in one of pa coils T104A,
B, and C.

Pa coils T107, T108, and T109 may be
misalined.

Plate cap connection may be fautly.

Antenna circuits or coils T107, T108, and
T109 are misalined.

Insufficient de grid bias. Check terminals
5 and 7 of metering socket. If voltage
is too low, resistor R107 is open.

Replace tube V101.

Check resistance between 4 and 5. Re-
place transformer T101.

Check resistance between terminals 1
and 3 of tranformer T101.

Replace resistor R102.

Momentarily, shunt capacitor C105 with
one of equal capacity.

Momentarily, shunt capacitor C103 with
one of equal capacity.

Mometarily, shunt capacitor C104 with
one of equal capacity.

Replace the crystals. Clean or replace

the switch sections.

Refer to paragraphs 217 through 224 on
alinement.

Check resistor; replace if defective.

Replace defective capacitor.

Replace faulty transformer.

Clean or replace switch S101A.

Replace shorted capacitor.

Replace resistor R110.
Replace regulator CR101.

Momentarily, shunt capacitor C109 or
C110 with one of equal capacity.
See section III on alinement.

Replace resistor R104.
Clean or replace switches.
Replace choke L101.
Replace resistor R105.
Check and clean contacts.
Replace resistor R120.
Replace capacitor C142.
Replace resistor R121.
Replace resistor R110.

Check switches and clean contacts.
Check continuity of the three pa coils.

Refer to paragraphs 217 through 224 on

alinement.
Repair plate cap connection.

Refer to section III on alinement.

Replace resistor R107.
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