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CHAPTER |
INTRODUCTION

Section 1. GENERAL

Scope

a. This technical manual contains instruc-
tions for the installation, operation, mainte-
nance, and repair of Radio Set AN/GRC-—S)(*)
(fig. 1). In addition to these instructions there
are two appendixes covering a list of references
and an identification table of parts.

b. Official nomenclature followed by (*) is
used to indicate all models of the item of equip-

ment included in this’ manual. Thus Generator

GN-58—(*) represents Generators GN-58 and
GN-58-A.

2. Forms and Records

The following standard forms will pe used
for reporting unsatisfactory conditions of
matériel and equipment, or improper preserva-
tion, packaging, packing, marking, loading,
atowsge, or handling thereof.

a. DD Form 6, Report of Damaged or Im
proper Shipment (Reports Control Symbol
CS GLD-66 (Army), S and A-70-6 (Navy)
and AF-MC-U2 (Air Force)), will be fille
out and forwarded as prescribed in SR 745
45-5 (Army), NAV DEPT SERIAL 85PO(
(Navy), and AFR 71-4 (Air Force).

b. DA AGO Form 468, Unsatisfactory Equip
ment Report (Reports Control Symbol CS GLD-
247), will be filled out and forwarded to th
Office of the Chief Signal Officér, as prescrlbe
in SR 700-45-5.

¢. AF Form b4, Unsatisfactory Report
be filled out and forwarded to Comftfiandin
General, Air Matériel Command, Wright-Patte:
son Air Force Base, Dayton, Ohio, as prescribe
in SR 700 45-5 and AFR 65-26.

d. Use other forms and records as authorizac

Sechon Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Set AN/GRC-9 (fig. 1 is a combined
radio transmitter and radio receiver which pro-
vides telephone, c-w (continuous-wave), and
mew (modulated continuous wave) communi-
ention as a portable field set (fig 1). It also
may be installed on a vehicle,

b. The equipment consists of Receiver-Trans-
mitter RT-77/GRC-9 which can be either
¢rystal- or master-oscillator controlled; it trans-
mits phone, e¢-w, or mew signals from 2 mec
tmegacycles) to 12 me. All modulation is a-m.
famplitude-modulation). Transmitter-Receiver
RT-~77/GRC-9 receives c-w, mew, and phone
tlgnals in the same frequency range. Generator
fiN-58-(*), a hand-operated generator capable

of supplying all the required power for oper:
tion of the set, is supplied. Vibrator Power Un
PE-237 which supplies all the power nécegsar
to operate the sét from a vehicular battery :
included also.” A number of additional comp:
nents are listed in paragraph 7 (fig. 2). Thé o;
eratmg equipment set up for normal ﬁeld e
is shown in- figure 35. : :

4. System Application

a. Radio Set AN/GRC-9 is used to commun
cate with ahy a-m equipment that operates wit'
in the 2-mc¢ to 12-me band. It can be used :
an isolated unit or in a net group. Under favo
able conditions, Radio Set AN/GRC-9 will pr
vide communication between moving vehi¢les




BAG BG-172
(ACCESSORIES)

MOUNTING
MT-350/GRC-9

up to 15 miles on voice and up to 30 miles
on c-w.

D. A simplified block diagram is shown in
figure 3. Both the transmitter and the receiver
use the same antenna. A relay, located in the
transmitter cabinet.'and actuated by the trans-
mitter key, switches the antenna to the trans-
mitter unit when.the key is depressed. When
the key is not depressed, the antenna remains
connected to the receiver, whereas the trans-
mitter is made moperatlve by other contacts of
the same relay.

¢. The receiver may be used with either high-
or low-impedance headphones or ILoudspeaker
LS-7. Loudspeaker LS-11 (not supplied) also
may be used. The receiver can be operated with
power supplied from Vibrator Power Unit
PE-237, Generator GN—oS——(*), or Battery
BA-48,

'MAST BASE
MP-65

IBRATOR POWERfUNIT

GENERATOR
GN-58,

4
REGEIVER-TRANSMITTER
RT-77/GRG-9

TLisss

. Figure 2. Radio set AN/GRC-9, uperating coniponents,

d. The transmitter section generates s con-
tinuous r-f (radio-frequency) carrier and pro-
vides means for keying or voice modulation.
Power is supplied to the transmitier by either
Vibrator Power Unit PE-237 or Generator
GN-58—(*). Battery BA-48 is not used to op-
erate the transmitter. Gasoline engine-driven
Power Supply PE-162 also may be used.

e, Vibrator Power Unit PE-237 supplies all
power to Receiver-Transmitter RT-77/GRC-9
from a 6-, 12-, or 24-volt d-c (direct-current)
vehicular storage battery supply.

f. When a source of current supply is not
available, Receiver-Transmitter RT-77/GRC-9
may be operated by using Generator GN- 58—(*
which is hand operated.

¢. Only the receiver may be used for stand-by
operation, using Signal Corps Battery BA-48
(not supplied).

1
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T TRANSMITTER

i SECTION

SECTION

LOUDSPEAKER KEY MIGROPHONE
LS -7 HS ~ 30-(3%} J-45 . T4% OR T-I_T
== — .
] | LYY |
| ! R :
GASOLINE ENGINE-
BATTERY POWER SURPLY GENERATOR L %%?V?NE POWER
BA—48 PE- 237 GN-88-8 . SUPPLY PE-i62
VEHICULAR
BATTERY .
6,12,0R 24 VOLTS TM 263-46
(Figure 3. Radio set AN/GRC-9, simplified block diagram.
5. Technical Characteristics Voice: o8 1
tion LR miles.
. TRANSMITTER SECTION OF RECEIVER- itsw;gary L 15 miles
TRANSMITTER RT-77/GRC-9. T )
F ) / Type of modulation ________ Amphtude.
'requency range: Number of tubes _.__.__ ——_ b5,

Three bands covering____ 2.0 m¢ to 12 mec.
Band 1 _______________ 6.6 mc to 12 mc.
Band 2 _______________ 3.6 mc to 6.6 mc.
Band 8 ____ . _____ 2.0 me to 8.6 mc.
Transmitter type ————_____ Crystal or
master oscilla-
tor p-a
(power-ampli-

fier).
Crystal channels ___.________ Two in each

band (crystals
not supplied).

Types of signals transmitted_ C-w, mecw, and

phone.
Distance range:*
C-w: :
Stationary ________.___ 75 miles.
Moving __ ___ __________ 30 miles.

*Theae values nre approximatlons, since the range will vary con-
siderably according to terrain, atmospheric conditions, frequencies,
and time of year, month, and day,

Power input to Vibrator Power Unit PE 23
with transmitter operating:
6-volt, high-power position__ 27 amperes.
6-volt, low-power position.__24 ampere' i
12-volt, high-power position_ 18.2 ampere:
12-volt, low-power position__ 11 amperes.
24-volt, high-power position_7 amperes.
24-volt, low-power position__ 6.2 amperes

Power output:**

1 Vibrator Poser Unit Generator GN~58~ (#)
position Phone cw Phone cwW

High ....| Twatts__| 15 watts__| 3.6 watts .| 10 watts

Low _._| 1watt._ | bwatts__ | 1.2 watts__| 5 watts.

*4These values are only approximate and will vary with freguenc

Antennas:
Whip _-___ 15 feet long. Consists of thrc
mast sections MS<116«%

one MS-117-A, afd: on




Long-wire - 244.5 feet long. (The 137-foot
~length has calibration chart

attached; 107.5 feet of the
244.5-foot lcngth is detach-
able.) e

Power supply.. 6-, 12-,° or 24—volt ~vehicular

battenv through " Vibrator
~Power Unit PE-237 or' hand
~ Generator GN-58-(*)

Weight. ________ 29 pounds, less case,

b. RECEIVER SECTION OF RECEIVER-TRANSMIT-

TER RT-77/GRC-9,
Frequency range: o

Band 1 ... .. _.._.____ 6.6 mc to 12 me,

Band 2. .o __...______ 8.6 meto 6.6 mc.

Band 3..___ ~.__.22.0me to 3.6 me.
Receiver type. .. __l.i_...-Superhetero-

P dyne.

Types of mgnﬂl whlch can be C-w, mcw, and

received_ . . e __phone,
Number of tubes [T
Intermediate frequency ________ 456 ke (kilo-
cycles).
Method of calibration _________ Built-in crystal
- oscillator,
Calibration pomts _‘__ __________ 200-ke intervals.

Power input at*STANDBY position using the
stand-by  section "of Vibrator Power Unit
PE-237: N

6-volt buttery...1.25 amperes.
12-volt battery._._.8 ampere.
24-volt battery_._.6 ampere,

6- 12-, or 24-volt vehicular
' battery operating Vibra-
‘tor Power Unit PE-237;
“Generator GN-58-(*)
and Battery BA-48 in a
field installation.

Power supply ..

eiver:

Power required by

A-power 1.4 volts at .45 ampere
e (maximum)
B-power IR + 105 volts at .02 ampere
(maximum).
Antenna ..._______ Uses same antenna as
transmitter.
Weight . ..__._____ 8 pounds, less case.

¢. VIBRATOR POWER UNIT PE-237,
Supplyrequirements 6-, 12-, or 24-volt vehicular
battery.

Basic circuit ——____ Two separate vibrator
power supplies utilizing
full-wave rectification.

(1) Full-load output of Vibrator Power
Unit PE-237.

Heavy duty section Early models Late models

. Transmitter

Transmitter plate. ..[ 475 vat 90 ma.....| 580 v at 100 ma.
filaments. .. _.__.|6.5vat2amp___|6.6 vat2amp.

Receiver plates. .___| 105 vat42ma.._| 120 v at 45 ma.

Receiver filaments__| 1.35 vat 450 ma_ | 1.5 v at 500 ma.

Keying relay ... .___ 6.0vatsiDma._|6.9vatb7b ma,

Stand-by section Early models T.ate models

110 v at 18.5 ma
1.6 v at 500 ma.

Receiver plates__..._]100 vat 17T ma_. .
Receiver filaments. .| 1.35 vat 450 ma .

(2) Full-load input of Vibrator Power
Unit PE-287 with transmitter oper-
ating.!

6-volt, high-power
position - ______ 27 amperes.
6-volt, low-power
position..______ 24 amperes,
12-volt, high-power
position. ______13.2 amperes.
12-volt, low-power
position . _._11 amperes.
24-volt, high-power
position _.__._7 amperes.
24-volt, low-power i
position. ____ _6.2 amperes.
Tube complement ____One tube type
1006 mer-
cury-vapor
full ~-wave.
rectifier. One
tube type
1005 mer-
cury-vapor
full - wave
rectifier.
Weight . ______ 88 pounds.

Note. The above values are only approximate
and will vary with changes in input voltage.

d. GENERATOR GN-58-(*).
Supply requirements . __.______Hand operated.
Basic cireuit . ___ . ____ Regulated and
filtered dyna-
mo having
both an h-v

1These values are approximate and will vary with change in crank
speed.
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gplies utilizing
b rectification.
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Late models

680 v at 100 ma.

fi.6vat 2 amp.
120 v at 45 ma.
1.5 v 8t 500 ma.

Tat “odels

110 v w0 18.5 ma
1.6 v at 500 ma.
_—'_—-‘"_—‘————-—_

wator Power
smitter oper-

| amperes.
'!l amperes.
5.2 amperes.
amperes,
ARmMperes.

! amperes,

e tube type
100 mer-
:ury-vapor
full - wave
rectifier. One
‘ube type
005 mer-
ury-vapor
ull - wave
ectifier,
pounds.

f approximate
put voltage.

id operated.
ulated and
tered dyna-
0 having
sth an h-v

‘Ehlnne in crank

and l-v wind-
ing on one
armature.
Full-load output . _____ Transmitter
plate, 4256
volts at 115
ma (milliam-
peres). Re-
ceiver plate,
105 volts at
32ma.Trans-
mitter fila-
ment, 6.3
volts at 2.5
amperes. Re-
ceiver fila-
ment, 1.4

volts at 465
ma.

Weight __________ e 29 pounds.: ‘

6. Packaging Data

a. PACKING DATA (LATE MODELS) When
packaged for export shipment, the components
of Radio Set AN/GRC-9 are placed in moisture-
vaporproof - containers and packed in three
wooden. export hoxes: The method of packing
a typical component for export is shown in fig-
ure 29. The size, weight, contents, and volume
of each crate are given in the following charts
for the late models of Radio Set AN/GRC-=9. '

Note. Items may be packaged in a manner different

from that 8ho épending on the supply channél See
the packing listy te for the exact contents,

Dirmensions: (in
SRt . Weight

Box
 No. Contents

: ; - (Ib) *
Length Width“u:.,, ‘Dep_th )

1 Receiver-Transmitter RT-77/GRC-9 ___.
Panel Cover CW-109/GRC-9.

Cord CD-1119.

Bag CW-140/GRC-9.

2 Bag BG-172 and contents e
Equipment literature.

Roll BG-174 and contents.

Generator GN-58.

Bag BG-175.

Mast Base MP—-65.

Mounting MT-360/GRC-9.

3 Vibrator Power Unit PE-237_ _ . _....._
Cord CD-1086.

25 5% 16%| 79

AT, 21 125 142 7.6

26% 19% 147% 138 4.6

b. PACKAGING DATA (EARLY MODELS). The
early models of Radio Set AN/GRC-9 also are
packed for export in three wooden boxes. A
packing slip in a moistureproof inclosure is

“

stapled to box No. 1 and lists the contents for
each of the three boxes. The items contained
in the boxes are shown in the table below.

Note. Items may be packaged in a different manner
from that shown, depending on supply channels.

Hox Contonts Dimensions (in,) — Volume
No. (lb) (cu ft) -
Length Width Depth .

1 Receiver-Transmitter RT-77/GRC-9 ..___ 25 15% = 16% 79 3.7
Panel Cover CW—109/GRC-9. o
Cord CD-1119." C

2 Bag BG-172 andcontents_______________ 47% 21 | . 1284 142
Roll BG-174 and contents. :
Mast Base MP-65.
Mounting MT-350/GRC-9.

. Generator GN-58, in Bag BG-175,

3 " Vibrator Power Unit PE-287_.________.._ 2684 1914 14 % 138
Cord CD-1086 (44 in.).




it

Figure 4. Generator GN-58—(*) and Bag BG-175.

— -

MAST SECTIONS MS-116-A
R IN-127 MAST SEGTIONS MS-117-A

MAST SECTIONS
MS-lig-A .

CRANKS GC-7

LEGS LG-3 ' \
.TL'|§058~

Figure 5. Roll BG-174, with contents.




MS=117-A

EGTIONS
A .

Ty

bags are constructed of heavy canvas and are
provided with straps to facilitate carrying. The
contents of the carrying bags are listed in: the"
‘follo‘ng charts: ‘

(I) Stgnal Corps

Jetock No. . Q;ilaétgity Deseription
225534140 .1 Bag CW-140/GRC-9
£ taining—

- 3E1999-119 1 Cord CD-1119 . AR
27.3350-109 1 Panel Cover CW-109/
o ' GRC-9
2C5130-77 1 + Receiver-Transmitter

Gwl RT-77/GRC-9
L containing—

270C3/VR105

1 Tube type 0C3/VR-105
2J1S5 1 Tube type 1S5
2J114 2 Tube type 1L4
2J1R5 T3 Tube type 1R5
2J2E22 1 Tube type 222
2J3A4 3. . Tube type 3A4
2J3Q4 1 Tube type 3Q4
2X105-200 1 Crystal Unit CR-23/U
275971.1 2 Lamp, Mazda #49
275889-15 1 Lamp, ncon, Mazda
#NE-47
3E7173-22 1 Cable assembly, power,
. ; i p/o Receiver-Trans-
. mitter RT-77/GRC-9
Figure 6. Bag BG-172, packed. (2) Signal Corps
stock No. Quantity Deseription
CARRYING BAGs (figs 4, 5, 6, and 7). Four 3H160-175 1 Bag BG-175 contammg-‘a‘
. . . 3H2358 1 Gencrator GN-58—A o
carrying bags are provided for transporting the . containing-
equipment in the field when using the hand 3H525-97 2 Brush, carbon, H.V.
generator as the source of supply. The carrying 3H525-99 2 Brush, carbon, L.V.
BOX BX<-53 BAG -172
(SPARE TUBES)

BRACKET -
FT-515

ANTENNA o
; i COUNTERPOISE
AT-102/GRG f,/cplzaCWIa
KEY J-45

ANTENNA
AT'IOI/GRC'Q

LOUDSPEAKER LS-7 HAL.YARD M- 378 8\ M‘379 TLIBBS?

Figure 7. Bay BG-172, éontents.




(3) Signal Corps
. atock No, Quantity
i 28060~174 -1
2722416 !
2A2417
2A2418
2A33217
276102B
2761038
3E1999-86"
_ 3Ge27
. 3H1407

bt

6
2
2
4
2
1
1
2

Signal Corps
stock No.

22551-172
. 18128 °
2A1312,
2A1336-42
2A208-101 1

2A203-102 1

2A3128 1

S

AR

Figure 8. Box BX-53-C and contents.

Descriptipn
Roll BG-174 containing—
Mast Section MS-116-A
Mast Section MS-117-A
Mast Section MS-118-A
Stake GP-27-A
JLeg LG-2-B
Leg LG-3-B
Cord CD-1086 (7 ft)
Insulator IN-127
Crank, hand; Crank (5
GC-7

! Description
Bag BG-172 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

Signal Corps
stock No.
2A3129
2A712
2A713
2721203-515
276310-7
373445
6724938
6724939

Signal Corps
stock No.

6F153C

2JOC3/VR105

.2J185

2J1L4
2J1R5
2J2E22
2J3A4
2J3Q4
275971.1
6R7443-4

Quantity

Quantity

Description

3 Reel RL-29

1 Counterpoise CP-12

1 Counterpoise CP-13

1 Bracket FT-515 ‘
1 Loudspeaker LS-7

1 Wey J-45

1 Halyard M-378

1 Halyard M-379

Deseription

1 Box BX-53-C containing—

1 Tube type OC3/VR105

n Tube type 1S5

1 Tube type 114

1 Tube type 1R5

1 Tube type 21£22

1 Tube type 3A4

1 Tuabe type 3Q4

2 Lamp, pilot, Mazda #49

1 Puller, tube, Kellems
#11-16
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-29
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aker LS-7
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31L4
» 1R5

12122

1344
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i
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921610°—

Figure 9. Mast base MP-65-A.

61—-—2

Stgnal Corps -
Description

Atock No. Quantity
275889-15 3 Lamp, neon, Mazda
#NE-47
_6R55230 1 Wrench, Bristo #86
6R55231.1 1 Wrench, Bristo #8
6Q36920-2 1 Puller, pilot lamp

d. ADDITIONAL COMPONENTS. Additional com-
ponents not supphed in canvas bags are as
follows:

Signal Corps

stock No. " Quantity Description
- 2A2088-65 1 Mast Base MP-65-A
. 276763-350 1 Mounting MT-3560/GRC-9
containing—
6180026 1 Bag of hardware consisting

of—

Nut, hex; steel, #8-32
" Serew, machine; steel
#8-32
18~ Washer, lock; steel, #8

6L.3608-32.3 18
61.6332-16.495 18

evaz,osc'

e. CONTE T8 .,-or? ONE OF THE PACKING
CRATES. ‘

(1) Signal Corps
stock No. Quantity Deseription

3E1999-86-3.8 .1 -Cord CD-1086, 44" long
6180021 1 th of hardware contammg'-—
61.36506~24— 10Z 6 Nut, hex, %"-24 -
6L4906-40.24 - " Screw, cap, %"-24x314"
Washer, lock, %" "
2 Connector, Appleton
NI #61077

(2) Signal Corps.
stock No. Quantity Deacnptzon
3H6800-237 1 Vibrator Power Unit PE~

23’7 contammg—-

. 271005

[ Qi Tube type 1005
£ 251006 ) 2 Tube type 1006
‘8H6694=11 - 2. Vibrator VB-16 -
3H670% S 2 Vibrator, Oak #V6430—~
- . 17X8 (
" 6RB7400 - 1 Wrench, set screw,
o . Allen #38




9

77/GRC-

w.nunﬁaav

RT-

transmatter

wer-

, Rece

10

gure

F

(]

1




7. Table of Components

Component Regared | et T FEA I IS

Antenna AT-101/GRC-9 ) Woundon Reel __.._______ 1 12 Bie

Antenna AT-102/GRC-9 g RL-29 1 12 8%

Bag BG-172 (for equipment accessories) _____._______ 1 18] 13

Bag CW-140/GRC-9 (Receiver-Transmitter RT-77/ i :k,ylﬁ% 12%

GRC-9). L

Bag BG-176 (Generator GN-68) . _____ ___________ 1 10 - 8

Box BX-53 (spare tubes, lamps, and pilot lights) .____ 1 . 6% 6

Cord CD-1086 (7 ft long for connecting receiver- 1 B e

trangmitter to generator),
Cord CD-1086 (44 in. long for connecting receiver-
transmitter to Vibrator Power Unit PE-237).

Cord CD-1119 (BA-48 to receiver-transmitter) .__._.
Counterpoise CP-12 ) on Reel ____ -
Counterpoise CP-13 (RL-29 ___________ . _________ i
Cranks GC-7
Generator GN-58-(*)
Guy GY-12 __ -
Guy GY-42 -

Halyard M-3178 - _
Halyard M-379
Insulator IN-127
Key J-4b
Leg LG-2-B
Leg LG-3-B - —
Loudspeaker LS-7
Mast Base MP-65-A
Mast Section MS-116-A_ . _______________________
Mast Section MS-117-A__ . ____
Mast Section MS-118-A___ _ ..
‘Mounting MT-350/GRC-9 (with 1 bag hardware) ——
Bracket FT-515
Receiver-Transmitter RT-77/GRC-9 (complete). ____
Reel RL-28 (gUYS) oo
Reel R1~29
Roll BG~174 (antenna sections) ____________________
Stake GP-27-B
Technical Manual TM 11-263__.____________________
Wire W-128

10 ft
1

1 bag -

DO A ba GO A bt bt DO DD Q) b DD b b b b b b e DO

Total weight (1b)

Note, This list is for general information only. See appropriate suppI'y publications for information pertaining to requisition of spare

8. Assembly Description of
Receiver-Transmitter RT-77/GRC-9

a. The receiver-transmitter (fig..10) consists )

of a complete seperate receiver unit and a com-
plete individual transmitter unit. The units are
mounted in a metal case having a tight fitting
metal cover which is removed for operation of
“the set.

b. This Panel Cover CW-109/GRC-9 hag a
rubber seal around its edge to prevent water
from entering the set. When the cover is in-

gtalled on the metal case, the. entire asse;
will float. T'6 remove the cover, pull up g«
.on the metal clamps arranged along the :
(fig.11). I

Caution: Be'sure to release the clamps i
manner shown in figure 11. Injury may r
if the thumb is struck by the clamp as it i
leased. Hold the elamp firmly and pull up ge

. When the cover is completely rem

from the case, the individual receive and i
mitter sectmns may be lifted partly out o




Figure 11. Removing front cover of receiver-transmitter RT-77/GRC-9.

| ; 9.
f 1
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rase. To prevent the possibility of these units
falling out of the case, reset the clamps on the
smull projections on the receiver and transmit-
ter front panels (fig. 12). The same precaution
=iust be observed in unhooking the clamps from
‘his position, as when the front cover was on.

d. The individual units are physically and
«loclrically divided into separate sections and
arce connected together electrically by a separate
mterconnecting cable (3E7173-22) ;
snds plug into individual sockets on the trans-
mitter and the receiver (fig. 39). All jacks and
enntrols, except one, are Jocated on the front
panel. The one control in the rear of the receiver
is the switch that accommodates the receiver
output circuit to the d:.fferent loudspeaker and
headphone impedances (fig. 39).

e. All jacks, controls, and switches are water-
proofed for complete protection of the radio set
when operating under extremely humid condi-
tions. The entire assembly is mounted in Bag
CW-140/GRC-9, which is a canvas bag used
to provide additional carryving space when op-
erating or transporting the radio set.

9. Receiver Section of Receiver-Transmitter
RT-77 /GRC-9
(fig. 13)

@, The receiver is designed to receive a-m
signals in the frequency range of 2 mec to 12
me in three distinct bands.

b. The front panel of the receiver contams
the controls necessary for its operation and is

the two '

protected by an open grillwork. There are two
phone jacks allowing two Headsets HS-30 to
be used simultaneously. The jacks have covers
which are held tightly over the jack openings by
springs. These covers ‘protect the jacks from
dirt and moisture. In the upper left-hand corner
of the panel is the GND.: (ground) connecting
post for the lead from the counterpoise which

is used when a Vertlca_l‘antenna is used. The

TUNING knob, control ®, has a device in-
corporated on the panel by which it may be
locked at any desired dlal position. The dial is
shown unlocked in ﬁg‘ure 13 To lock it, push
the metal lever down.

c. Some knobs, such as'f;those on controls &,
©, ®, have a white line 61 only one side of
their centers. The knob on ¢ontrol ®, however,
has a white line on both sides of its center.
Knobs having: two white lines indicate that the
control can be rotated in either direction con-
tinuously without having to stop. Knobs with
one white line cannot be turned continuously in
one direction, but upon reaching the stop posi-
tion, 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.

10. Transmitier Section of Receiver-
Transmitter RT-77/GRC-9
(fig. 14)

On the front panel are located all the con-
trols necessary for the operation of the trans-
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Figure 14. Transmitter section of receiver-transmitter RT-77/GRC-9.

mitter; these controls are protected by an open
grillwork. The antenna and doublet lead-ins are
attached to the binding posts in the upper left-
hand corner. In the lower left-hand corner are
two jacks for the insertion of the microphone
and the handkey ‘Small covers are held against
the jacks by means .of springs in order to keep
out dirt and moisture. The d-c power input re-
ceptacle for both the transmitter and receiver
are in the extreme lower left-hand corner of the
transmitter. - The receptacle contacts are ar-

ranged so that the power. cord from either the
generator or the vibrator power unit will fit in
only one position.”This is an assurance that
correct voltages will be fed to the proper com-
ponents. Although the battery supplies power
only to the receiver, it is connected by cable to
a receptacle on the transmitter panel, which is
directly on the‘right of the power receptacle.
There is a small metal key in the battery recep-

14

tacle which allows the battery cable plug to fit
in one position, as is the case with the power
receptacle.

b. The frequency control knob @ on the trans-
mitter may be locked in position in the same
manner as the receiver tuning dial. Dial knobs
on the transmitter which may be turned con-
tinuously in one direction, are those with two
white lines (controls ® and ®). Controls ®,
©, and ® have stops and must not be forced.
When the stop position is reached, the knob
must be turned back in the opposite direction.
The large chart on the transmitter gives the
numbers to which the tuning dials must be
turned, in order to transmit the corresponding
frequencies on the chart. There is a smaller
white chart, marked CRYSTALS, on which
should be marked in pencil, the frequency ranges
of transmission obtained with the different
crystals,




Figure 19. Hand microphone T-17.

the switch box and terminates in Plug PL
which fits into the MIKE jack on the tra
mitter. Figure 22 shows Microphone T-45
use.

| 16. Key J-45

The key with all the important parts list
is shown in figure 23. The unit is designed

et i LB be placed on the operator’s leg by means of t

SO Figure 18, Mast bracket MP-50. metal bands attached. Plug PL—55, which is ¢

tached to the end of the cord connected to t

15. Microphone T-45 . key terminals, fits into the jack marked KE

(figs. 21 and 22)- on the transmitter panel.
Microphone T—-45 is held in front of the mouth :

by a harfxess which can be adjusted for comfort. 17 Headset H5-30-(*)

The plug of Microphone T-45 connects to a The headset is shown in figure 24. Fach ea:

corresponding receptacle on Cord CD-318--A. plug can slide partly up and down on the met:

This cord leads to Switch SW-141 which is hung headband to adjust to the wearer’s comfort, Fig
on the chest by means of a strap which fits  ure 25 shows the unit in use. The earphones ar
around the neck. Then the cord emerges from  of the magnetic type.
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. Figure 20. Internal schematic diagram of hand microphone T-17,
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by removing the four mounting bolts
from the skids (fig. 29).

(b) Remove the moisture-vaporproof bar-
rier as shown in figure 30C.

(6) Open the inner carton and remove the
cushioning material and the bags of
desiccant (fig. 30D).

(7) Inspect all equipment for possible
damage during shipment.

¢. CHECKING. Check the contents against the
master packing slips.

d. UNPACKING DoMEsTIC PACKING CASES.
fadio equipment may be received in domestic
sacking cases. The instructioys given in b above
+pply also to unpacking dorgstic shipments. In
general, Tollow the procedure below:

(1) Cut the metal bands:
(2) Open the cartong ithat protect the
equipment; or, if
paper is used, remove it car-efu_lly and
take out the components. i
Check the contents of the packing case
against the master packing slip.

Note. Save the original packing cases§* nhd
containers for both export and domestic ghip-
ments. They can be used again when the eqiips
ment is repacked for storage or shipment.

(3)

25. Selection of Antenna Equipment for
Field Operation
n. Most satisfactory performance will be ob-

tained with the selection of the proper antenna,
-nnsidering the advantages and the disadvan-

tages of each of the three types available for

Hadio Set AN/GRC-9.

(1) When a permanent or sem1permanen

installation can be made, use the“’Ip ¢

wire antenna. It will transmit farther

and receive weak signals more satis-
factorily than the whip antenna.

(2) However, when the equipment must be
moved rapidly and frequently from
one location to another or is used as a
vehicular installation (par. 34), use

the vertical mast antenna.
5. The advantages of the vertical mast ane

LEHAR AYe l—

(1) Tt can be set up or taken down quickly.
{(#) It will permit satisfactory transmis-
sion.and reception over short distances
(up to approximately 25 miles).

*heavy wrapping .

(3) The space required is small. ~
(4) The presence -of tall objects for sup-
port is not required.
(5)'It ‘permits tr‘ansmission equally well =~ °
Zin all dxrectxons. o _
‘he antenna can be quickly tuned from -
one end ‘df the frequency band to the
other, .
¢. The princxpal d1sadvantage of the vertical
mast antenna is that it is not highly efficient
for distance in excess: of 25 rmles, as compared‘ .
to the long-wire antenn = i
d. The prmclpal advantage of the ]ong wire
antenna is its transmission efficiency. When
properly installed, it will permit satisfactory
transmission and reception over comparatively *
long distances,
e. The principal dlsadVantageq of the long-
wire antenna are- ‘
(1) It requires tall objects for support. ;
(2) “The antenna length must be changed if =
the frequency is to be shifted appre--
ciably (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.

(6,

(3)

nstallation of Long-wire Antenna

For installation of long-wire Antennas AT-
101/GRC-9 and AT—IOZ/GRC—Q, proceed as
follows: _

a. Select an pen area where two upright sup-
ports for thé ‘antenna can be found, such as two
trees. A minimum length of 250 feet is required
to allow for the full length of the antenna at the
low frequencies.

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

/HALVARD 3

JUMPER
cLOSTO

L.
SAPER

TENHA CALIBRATION SHAAY

LA g
TOANTLNNR BINDING #OST

‘e. 81, Antenna supports and connections



LYARD W-3
T ANTENNA. ATv101/GRE =9+

RECEIVER
TRANSKITTER
RT-77/GRG~9§

RS
CONNEGT MALYARD WM-~379 TO INSULATOR
A" WHEN LEAD-IN END OF ANTENNA 15 3
TO {2 FEET ABOVE GROUND.USE INSULATOR
"B° WHEN 25 TO 30 FEET ABOVE GROUND.

e o o i A w8t e N . . [

) . TLISSE0
Figure 32. Installation of long-wire antennas AT-101/GRC-9 and AT-102/GRC-9.

¢. Connect Antenna AT-101/GRC-9 to its  102/GRC-9 to the small ring on the free end of
support by means of Halyard M-379, as shown Antenna AT-101/GRC-9 and fasten the other -
in figare 31, This length of antenna is shown  end of Antenna AT-102/GRC-9 to its support:
with the calibration chart attached. by Halyard M-378. In figure 82, the entire in-

d. Connect the clip on Antenna AT-  stallation of the long-wire antenna is shown. ;

INSULATOR

ANTENNA
: L CABLE
FLEXIBLE,
BRAIDED
STRAP

JUMPER NO. -
PLUG
RECEPTACLE T™ 263-42

Figure 83. Typical antenna jumper.
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tend of
e other
support
tire in-
ywn.

#, Locate the radio set at any point that will
#st allow the lead-in to touch the ground or any
ther objects such as trees, buildings, or metal
nees, Connect the lead-in from the calibra-
n chart end of the antenna to the ANT. bind-
g post on the transmitter.

Yote, Since the antenna length, for the best transmis-
##n and reception, is directly dependent on the fre-
gawncy of the signal, it is necessary to adjust the antenna
ssmirth to the frequency at which the transmitter is to
" %% operated. Jumpers are placed on the antenna. The
“#alibration chart, showing the length of the antenna

required for the various frequencies, indicates which

f#mpers must be opened and closed for the frequencies.

A typical jumper is shown in figure 33.

¢

¥
€

f. In case the antenna calibration chart
thould be lost or become illegible, it is repro-
duced here exactly as it looks (fig. 34). The
number of antenna lengths to be closed in suc-
eession always should start at the lead-in end.

*@ ANTENNA AT — I0}/GRC—~9

©

FREQ.

12000 —9900
9900— 95000
9000-8400
8400—7500
7500~ 6000
§000—5300.
5300— 4900
4900 — 4300

1
|

X Exix|x{x[x]x|O =
xIx|Xixixix{o|[oiN
x|{x{x{x{xtiolo|ojw
X | XXX 10|00 |00 D
x!xixjolololojo|n
xixjoto|lolojoioim
x |00 0|Q|0|Q 0N
o|oloiojo|o{oio|m

X = CLOSED JUMPER
0 = QPEN JUMPER

ANTENNA AT —102/GRC—9

FREQ.
A300~3900
3900~ 3200
3200~-3100
3100 — 2900
2900-2700
2700—-2550
2550- 2400
2400~ 2200
2200~ 2000
A J

, TM 263~4)
Antenna ealibration chart.

S
~
>
rS
&

£R

OPEN JUMPER

X = CLOSED JUMP

o]

X[ x}xIxix|[xtxlx|x{®
xixixix|[x|XxX|xlIxlo O

x| xIxi{x|>x}j»|x{olo
xIx{x|xixX|{x{olOolC
XIx|xXIXxix]|Olo{Q;0O
XIxXx{XIX|O|QO|O}O|O
xlx|xj{o|OjO0Oj0Oj{0}0O
x|{x|olojojOojojQio

tooooooooa

Figure 34.

i, Tf the antenna should be lost or destroyed,
wnother one can be made from any other
#tranded copper wire available. The following
art gives the correct lengths including the
widain,

 hook the end of Guy GY-

./ Antenna length, including

Transmitting frequency:
(ke) lead-in (ft)

245.5
228.0
210.0
193.0
177.5
163.0
151.5
.-139.0
122.0
107.5
93.0
85.5
73.6
63.0
57.5
53.0
46.0

27. Installation of Whip Antenna

a. Place the radio set in an area free of 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 and clamping them together by means
of the wingnut attached (fig. 17).

¢. 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 holesin:the connecting links.
Connect the heavy lead on the bar of Counter-
poise CP~12 to the GND post on the receiver
panel.

d. Extend thi his stpports on the side
of the radio set ¢ase through the opening in the
side of Bag CW-140/GRC=9. Insert Insulator
IN-127 in these supports. :

e. Connect the bmdmg post marked ANT. on :
the transmitter panel to the insulator binding.
post with a 12-inch length of Wire W-128, Ru
the wire through the upper hinge slot in the ba

f. Screw together three Mast Sections MS

116-A, one Mast Section MS-117-A, and one
Mast Seetion MS-118-A,

¢. Close the clamp ring of Guy GY-42 and
12 through thé holes



MAST SECTION MS-118~A

] ‘i '
g MAST SECTION MS-i7-A !‘f. N

i 0
T GuY Gy-12 T
INSULATOR l
IN-127, f
[ ait DR
“— -h-ta
WIRE, W-128
COUNTERPOISE
epe2
RECEWER=TRANSMITTER

8 ACCESSORIES

OOQNYEﬂPOISE
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in the collar clamps to keep the clamps closed
(fig, 86), Insert Mast Section MS-116-A into
Insulator IN-127,.

h. Slip Stakes GP-27-A through the 8 hooks

INSULATOR

GLAMP RING

30

GUY GY-42

: Figure 36. Clamp ring for connecting guy cords to vertical mast antenna.

MAST SECTION MS-116-A

GENERATOR GN-58

CORD CD-1086 (TFT)
STAKE GP-27-A

—HE HEADSET HS-30

s
TLISSet

F"Lgure 85. Radio set AN/GRC-9 set up fo'r no1mal field use.

attached to the ends of the guy cords and drive
the stakes into the ground at equally)spaced
points around the set to hold the mast erect

(fig. 385). ‘

AST SECTION
MS HHT7-A

GUY GY 42

THM 263-43




18 and drive

1ally spaced
mast erect

M 283

\ 28. Bracket FT-515

If it is necessary to operate the radio set in
i horizontal position, the antenna is mounted
by means of Bracket FT-515. This is shown in
P‘i;zul“f:1 37.

29. Doublet Antenna

At times, the possibility arises that the radio
wwt must be used as a semipermanent installa-
tion to hold communication with other sets lo-

this case, a doublet antenna is advised because

Figure 87. Application of bracket FT-515..

eated in a fixed direction from the first set. In-

T 263-49 |

of its greater directivity when operated as a
half-wave radiator. 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. It i cautioned that a doublet
antenna must not be used unless the exact loca:
tions of the other radio stations are known, s6
that the antenna may be orientated for the maxi-
mum transmission in.that direction. The correct
orientation is shown in figure 38. The following’
table gives the antenna lengths necessary for
maximum transmission efficiency over the fre::
quency range of Radio Set AN/GRC-9.

.




8Q=TO 72=0HM
TRANSMISSION 'LINE

HALF-WAVE OQUBLET

ANTENNA

RADIO SEY

HORIZONTAL RADIATION

PATTERN

;Figu,ra‘;,!\&.’,Ori’é,nt.a.tiokn of @ half-wave doublet antenna for maximum range.

STATION A

N
N T™ 263 -44

NN S

Frequency range

<. (ench slde of feeders)

i44‘.nt;nm'm “L” In feet %, wave

Feeders

length

Frequency range

Antenna ‘L” In feet ¥ wave
(each side of feeders)

Feeders
length

87
80
75
71
68
65
62
60
59
57
56
54
53
51
49
48
47
45
44
43

Tt
ft 6
ft 6
ft 6
ft
ft
ft 6
ft 6
£t
ft 6

ft 6 i

ft 6
ft
ft
ft 6
ft
1t
ft 6
ft 6
£t

95 ft 6 in,

in,
in.
in.

in.
in.
in.

in,
in.

in,

in,
in.

4,726 4,850
4,850 5,000
5,000 5,150
5,150 5,300
5,300 5,450
5,450 5,600
5,600 5,750
5,750 5,900
5,900 6,100
6,100 6,300
6,300 6,500
6,500 6,900
6,900 7,500
7,500 8,100
8,100 8,700
8,700 9,300
9,300 9,900
9,900 10,500
10,500 11,100
11,100 12,000

50 ft
49 fto
47 ft
46 e
44 ft

e
ft
ft
ft
b AU
ft
ft
ft

42
40
39
38
37
35
32
30
28
26
24
23
21
20

b4 A
ft

ft
ft

42 ft

41 ft

39 ft 6 in,
38 ft 6 in.
37 ft 6 in,
36 ft 6 in.
35 ft 6 in,
34 ft 6 in,
33 ft 6 in.
32 ft 6 in.
31 ft 6 in.
30 ft 6 in.
28 ft

256 ft 6 in
24 ft

22 ft 6 in.
21 ft

19 ft 6 in.
18 ft 6 in.
17 ft 6 in
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! Figure 39, Rear vicw of transmitter and receiver, and cable 3E7178-22.

30. Instaliation of Receiver Tubes and Crystal

@. The receiver tubes and crystal are already
installed when shipped. To inspect or replace
them, proeeed as follows: Remove the cover of
Receiver-Transmitter RT-77/GRC-9 (par 8b).
Lift the receiver portion partially out of the case
shd remove the plug of cable 3E7173-22 (fig.
39), The tubes and crystal are located beneath
s single metal cover (fig. 39) which is removed
without tools.

Caution: Remove this cover by releasing all
faur cover retaining springs and then lifting
vover straight up without tilting it. This is
seregsary to avoid any damage which may oceur
if the tube shields on the cover are forced, push-
ing any tube which is in the receiver, thus caus-
ing the tube prongs to snap. Insert or replace
tubes and crystal as necessary in accordance
with the tube layout chart on the side of the
receiver, The same information is found on the
eover just removed.

h, 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 soclket holes; then press the tube
straight down into its socket.

Note. Do not mistake the transmitter tubes for re-
ceiver tubes. Some transmitter tubes look exactly like
those used in the receiver.

¢. There is only one crystal to be inserted.
To remove the crystal, insert a screw driver
hetween hias cell BT1 and capacitor C55 and
gently pry the crystal upward, and, at the same
time, pull it with the fingers. The dial light
lamp may be removed by using the pilot lamp
puller contained in Box BX-53 of carrying
Bag BG-172 (fig. 40). Always remove the pilot =
lamp from the puller by pulling on the glags -~
bulb and not the brass bayonet pin base,

31. Installation of Transmitter Tubes
and Crystals

a. The receiver tubes and erystals are alread;

installed when shipped. To inspect or replac

them proceed as follows: When opening. th




transmitter, be sure that the power is shut off.
Remove the receptacle of power Cord CD-1086
from the transmitter POWER receptacle. The
power amplifier tube 222, V103, is easily ac-
cessible and may be removed by gently rocking
it with a circular motion, pulling upward at the
same time., Always remove the connection to
the pldte cap first. The voltage regulator tube
VR105 (V104) can be removed by opening the
safety clamp.around the hase of the tube. The
clamp may be pened very easily by inserting
a screw drlver t1p in the small slot on the clamp-
ing lever: and by twisting the screw driver
counterclockw1se slowly. To tighten the clamp,
twist the screw driver in a clockwise direction.

b. The remamder of the tubes and crystals
are located‘under a small plate (fig. 39). The
tubes are V101, V102, and V105 and the crystals
are 1A, 1B, 2A, 2B, 3A, and 3B. 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
accessible. The tubes can be removed as shown
in figure 41,

32. Installation of Generator GN-58-(*)
The hand generator is used to supply power
to the receiver-transmitter during field or

34

T’zgurc 40, Removing pilot lamp.

sides of the generator. The crank handles, when

portable operation, The generat&%r is carried in
Bag BG-175 and the supporting legs are carried
in antenna equipment Roll BG-174. To prepare
the generator for operation, refer to figure 16
and proceed as follows:

a. Insert two Legs LG-3 upward through the
metal loops on the side of the generator which
has the order number plate on it. Be sure that
the flat metal retaining springs fit into the
hollow insides of the legs.

b. Rest the generator on the two legs and
slip the bottom of the attachment of Leg LG~
2—A into its retainer on the opposite face of
the generator. 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
the male plug of Cord CD-1086 (7 feet) to the
generator receptacle, .

d. Loosen one screw on each of the cover
plates for the handles, and swing the covers
downward. On later models of the unit, the
plates are forced open by a spring to expose
the crank openings.

Insert Crank GC-7 into the sockets on the

each is fully inserted, should be as far apart as
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Figure 41. Remowny tubces by menns of tube puller; Kellems No. 11-16.

gossible, This means that if one handle is at its
nearest point to the ground, the other handle
«hould be at its highest point in the air (fig. 16).

33. Connections

INTERNAL CONNECTIONS. The separate
transmitter and receiver sections are connected
Ly cable 3K7173-22 which is concealed by the
front panels of the radio set. The cable is
shown in figure 39. To replace the receiver and
transmitter in the metal case, proceed as
follows: 7 .

(1) Place the empty case in a horizontal

position with the open face upward
4 and insert either plug of cable 3157173~

22 through the opening in the left-hand

corner of the separating partition.

(2) Insert the connecting cord plug into

the corresponding jack on the back of
the receiver chassis and gently

the clamps along the side in accordance
with paragraph 8.

" (3) 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
which may occur if it is left to move

lower-
the receiver into the cabinet and fasten

about freely inside the case. This cable
hracket is not found in some models of
Receiver-Transmitter RT-77/GRC-9.

(4Y Connect the remaining plug of the
cable to the jack on the back of the
transmitter -chassis and lower the
transmitter gently into the case.

(5) Tasten the clamps on the side of the
case to the transmitter panel.

b. EXTERNAL CONNECTIONS. Connect all oper-
ating components of Radio Set AN/GRC-9 in
accordance with the cording diagram shown in
figure 42 and the illustration in figure 43. Use
the cords supplied with the radio set as follows:

(1) Install Cord CD-1086, connecting one
end to the POWER receptacle on the
radio set and the Othtr end to Génera-
tor GN—-58~—(*) “or  Vibrator Power
Unit PE=237. When using Generator

GN=58-(*), use Cord CD-1086 (7 fect

. long). For Vibrator Power Unit PE~
237, install Cord CD-1086 (324 feet
long). These two cords are both
‘marked Cord- CD=1086 and are 1dent1'

cal (“ccept for length.
Note. Vibrator T’ower Unit PE-237 is used

in vehicular installations. Refer to paragraph
34 through 37.
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(2) Insert Plug PL-55 of the headset into
’:th PHONES Jack_ on the recelver

,(3) ’

ug PL—68 of the microphone
the MIKE Jack on the trans-

(4)

-~ (5) Connect the anténnalead into the an-
“tenna binding posts on the transmitter

panel in accordance with paragraph

26, 217, or 29, whichever is appropriate.

(6) When using Battery BA—48 for oper-

36

Fzyme 42, Radio set AN/GRC-9, cording diagram.

POWER SUPPLY
PE-237 -
v

TLI5559

58—(*), connect Cord CD-1119 1n
Battery BA-48 and to the BATTER
receptacle on the transmitter panel.

34. Vehicular Installation
(fig. 44)

Complete instructions for standard vehie
lar radio installations are given In technic
manuals of the TM 11-2700 series. One manu
of this series is normally published for ever
common type of vehicle requiring radio insta
lations, and new sections are added as new radi
requirements arise, Refer to SR 310-20-4 fo
the applicable manual of the series,

b. For vehicular installations of Radio Set
AN/GRC-9 not covered by a technical manu
of the TM 11-2700 series, follow the gener
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systems should be avoxded since the hlgh cur-
rent drain at 6 volts makes it difficult to keep
the vehicular storage battery charged.

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

e. A typical vehicular installation of Radio
Set AN/GRC-9 is shown in figure 44,

35. Vehl u!ar,!n‘sfullahon of
' ‘Recefver-‘frunsmmer RT-77 /GRC-9

d L Select a locatxon in which the controls will

; b : the receiver-transmitter.
Mountmg ’\JT—-SOO/GRC 9 is fastened directly
to a vertical surface-in ‘the vehicle, using the
screws pr0v1ded If a horizontal surface is se-
lected,  install - Mounting MT-350/GRC-9 on
Frame FM-85 (Signal Corps stock No. 224660
85), modified as shown in figure 45. Figure 46
shows" :themountmg and frame installed in a

RECEIVER ~ TRANSWITTER
T=77/ GHG— @

GENERATOR
GN-58-A

For transportation or storage, strap
receiver-transmitter in Mounting MT-3
GRC-9 with Panel Cover CW-109/GRC-9
cured over the face with the clamps (fig. 4

WHEN REMOVING THE PANEL COV!

" 1L§7S5

Figuve 45, Frawe FA-85, with J{{bb(’fb notehe
accommodate mouwnting MT-350/GRC




strap the
MT-350/
tRC-9 ge.-
(fig. 47).
COVER,

Figure 46.

Figure 4?. Receiver-Transmitter RT-77/GRC-9, Figure 48. Receiver-Transmitter RT-?7/GRC-9,
monnted for vehicular transportation or storage. St omounted for wEH{dular ure. :

{



BE SURE TO REFASTEN THL CLAMPS TO-
SECURE. THE RECEIVER- TRANSMITTER
CHASSIS TO THE CASE. :

d. For normal _operation, place the c0ver be-
tween the recexver-t}jansmxtter and -Mounting
MT—350/GRC—0 (ﬁg. 48) Secure the umt with
the straps (fig. 48).

e. Connect a ground lead (as short as pos-
sible) from the GND; post on the receiver panel
to a nearb grounded metal ‘pOI‘thn of the
vehicle, ¢

36. Installation of Vehicular Antenna

a. The vehicular -antenna consists of Mast
Base MP-65-and five mast sections (three
Mast Sections MS-116-A, one Mast Section

“MS-117-A, and one Mast Section MS-118-4
.Secure the antenna to the vehicle by means of

Mast Bracket MP-50 (Signal Corps stock
2A2090-50) or other appropriate brackets (
49).

b. Select an antenna location close to the
ceiver-transmitter .to permit a short antenx
lead of Wire W-128. If possible, use a 1
length of 19 inches or less. Where this is
possible, lengthstup to 6 feet may be used; ho
ever, for antenna leads between 19 inches a
6 feet, use 4 mast sections instead of 5 whe
operating on freQuencies above 11 me. This
necessary to permit resonance of the transmit
at these upper frequencies when using a lon
antenna lead.

i

_ NMAST SECTIONS
MS-116=-A
MS~117 ~A

. MS—-1I1B~A

s
MAST BASE
MP—65-A

TL579568

Figure 49. Typical installation of vehicular antenna of radio set AN/GRC-9.




fon MS-118-4)
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Sorps stock No
te brackets (fig

#. Install the antenna.

(1) So that it is not shielded by adjacent
metal,

{2) On a part of the vehicle strong enough
to withstand the shock of trees or
other obstacles Wthh might hit the
antenna.

d. Connect the antenna lead of Wire W-128
##em the binding post on Mast Base MP-65-A
x the upper antenna binding post on the trans-
tter marked ANT.

close to the re.
short antenns
le, use a leag

19 inches gnd
‘ad of 5 when
U1 me. This i
he trr “Smittey .
I'usit, a long

%2, Vehicular Installation of Vibrator
Power Unit PE-237

~ should be selected to permit the power cables to

~ #zeach the vehicle power terminal box and to

germit Cord CD-1086 to reach the receiver-
gransmitter.

“wrminal box, making sure of the following:

hicle storage battery is grounded to the
vehicle frame. The set will not operate
properly in vehicles with the positive
battery terminal grounded.

(2) The negative lead of the power unit
is connected to the grounded terminal
in the vehicle terminal box.

(3) The input voltage setting of the power
unit (par. 11) corresponds to the ve-
hicular battery voltage.

c. Connect two short ground straps, one at

Section Ii.

39. Transmitter section of
Receiver-Transmitter RT-77 /GRC-9

921610°~-51~—4

6. Bolt the power unit to a horizontal surface;
w#aving clearance to permit free movement of

power unit on its shockmounts. The location = fop uncratmg,

) changes in the wiring or operation of the equip-
0, Connect the power cables.to the vehicle .-

(1) The negative (=) terminal of the ve--  this manual. Be sure to change the main sche-

The following chart lists the controls of the

each end of the power unit, from any of the
bolts on the under side of the power unit to
an adjacent grounded metal portion of the ve-:
hicle. This is to provide a direct low resistance

38, Servace upon Recelpf of Used or
RecondnionedE vipment

“a. Follow the instruetions in paragraph 24
_packmg, and checking the

equipment.”
b. Check the used or recondltloned equipment
for tags or other indications pertaining to

ment. If any changes in wiring have been made,
note the change in the appropriate section of

matic so that it. agreesk with the equipment
received. o

¢. Check the operatmg controls for ease of
rotation. If lubrication is required, refer to the
lubrication instructions in chapter 3, section IIL.

d. Inspect all the cables for possible internal
or external damage and repair those that might *
appear to give trouble later.

e. Perform the installation and connection
procedures given in paragraphs 25 through 37
as required.

CONTROLS AND INSTRUMENTS

transmitter section of Receiver-Transmitter .
RT-77/GRC~9 and indicates what they do. Flg-'
ure 50 shows the front“panel controls.
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ll::tn:: Function
® ‘ANT, SELECTOR dial This switch-is a multicontact switch which arranges the components in

42

“switch (8102),

INDICATOR (1101

- the output circuits of the final power amplifier so that any of the
three available antennas connected will be properly tuned to reso-
nance. Positions 1, 2, 3, and 4 match the power amplifier coil to a
vertical mast or whip antenna to cover the frequency range of the:
transmitter. Positions 5, 6, 7, and B match the coil to an end-fed -
long-wire antenna, and positions 9, 10, and 11 match the coil to a°
center-fed or doublet antenna. '
This control is a neon indicator bulb which is connected in the antenna
-matching circuit; it glows at its brightest level when the antenna is
‘tuned to resonance with the transmitter signal, The bulb is located"
behind two circular Polaroid lenses; the inner one is stationary
whereas the outer one can be rotated around an axis perpendicular
to its center, When two red dots on the outer barrels of both lenses
are lined up, these lenses will allow the maximum amount of light to .
penetrate through them. When the two red dots are 90° apart, the:
light emerging from the indicator bulb will not be allowed to penetrate
the lenses. This system is a safety measure for blackout conditions
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Funcﬂon

ANTENNA TUNING
"part of coils
T110A and T110B.

PHONE-MCW-CW control
S-106.

OFF-SEND-STANDBY
control S103.

XTAL-MO-BAND
switch S101.

7
SIDE TONE VOL,
potentiometer R116.

Tt is advantageous to have the operator of the radio set be able to'

This control adjusts the position of powdered iron ‘cores which slide in
and out of the antenna matching transformers T110A and T110B.
When the proper position of these cores is found, the antenna will
be tuned for the frequency of transmission desired and the INDI-
CATOR (control ®) will glow with maximum brilliancy. Thus, the
ANTENNA TUNING control is rotated ‘unti ',the neon indicator
shows the brightest glow.

1. This switch is used to select any of the three ypes of transmission
available on this radio set.
a. PHONE: This position permits the transmlsmon of voice signals,

using a microphone which is inserted in the MIKE jack.

b. MCW : In this position, the radio set transmits a signal of constant
frequency depending on the turiing dial (control @) position. This
signal is modulated by a constant audio frequency which is gen-
erated by an audio oscillator located in the transmitter. The trans-
mitter is keyed in the usual manner as for c-w signals. This system
is also called tone modulation. With this system, the radio set
receiving these signals need not have a bfo (beat-frequency
oscillator) to make them audible, since they already are modulated
and can be detected in the usual manner.

¢. CW: The signal is keyed by means of a key which is inserted in
the KEY jack, and for reception, it requires that the station being
sent to have a bfo. Otherwise the signal would be inaudible, as
received.

2. Each of the three positions described has a HI and L.O position also.
In the HI position, the maximum power is available for transmis-
sion, while in the L.O position, the transmitter output is greatly
reduced so that operation over only short distance ranges is possible.

This switch has three positions:

1. OFF: In this position, both the receiver and transml’cter are not in
operation. All power to both units is completely shut off.

2. SEND: This position is used when it is desired to transmit or re-
ceive signals, When the key is not depressed or the microphone press-
to-talk switch is not pushed, only the receiver is supplied with voltage
and receives signals. As soon as the key is depressed, relays in the
transmitter switch the voltage from the receiver.to the transmitter.
The transmitter is automatxcally placed m operatmn and sends out
the désired signal. Sodon

3. STANDBY: This position is used when Battery BA-48 or when
Vibrator Power Unit PE-237 is supplying power. When the switch
is turned to STANDBY, only the receiver is in operation, In this
position, less power is needed to operate the radio set, 80 that during
long periods of listening there will be less current drain on the battery.

This switch allows the operator to seléct either erystal control or mas-
ter oscillator (MOQ) control of the transmitter on any of the three
bands. The crystal portions of this. control operate in conjunction
with six Crystal Units CR-8B/U, mserted in sockets on the trans-
mitter chassis. Each crystal operates at a particular frequency in
the selected band.

listen to the voice and code signals which he_ls transmitting. This is’
especially important for ¢ode signals.”A spécial arrangement in the
transmitter feeds back to the receiver headset a sidetone signal from
an audio oscillator circuit during keying operation. Each time the
key is depressed, the oscillations are fed to the headset. For voic
transmission, the audio signal from the output of the modulator stage
is fed to the headset: The volume of this sidetone signal is adjusté
by the SIDE TONE VOL. control It has‘é\ slotted shaft whlch
turmd W1th a screw driver, :




Panel
letter

Function

armble caﬁacxtdr C101.

D’IAL‘LIGHT control S104__

This is another screw driver control which turns a small varial
capacitor in the mo (master oscillator) circuit, and thus, varies
frequency between fine limits. The control is used in conjuncti
with the receiver 200-kc crystal calibrating circuit.

The frequency control is the tuning adjustment for selecting the tra
mitting frequency. Transmitting frequencies with respect to di
calibration of the drum dial and tuning knob are shown on the cal‘
bration chart fastened to the front panel of the transmitter,

This is a push-button switch which, when pressed, lights a small pang

" light in back of the transmitter dial thus illuminating it. The dis
light will be illuminated only when Generator GN-58-(*) or Vibra.
tor Power Unit PE-237 (SEND position) is used. Further, o
PHONE position of control @), the dial light can be lighted only wheg
the key is depressed or the MIKE press-to-talk switch is closed,

[N MEGACYCLES

®

JAND
1

oy
GND. / l N PHONE «
O @ A

@ A F. GAIN

DO

40. Receiver Section of
Receiver-Transmitter RT-77 /GRC-9

Py The following table lists the controls of th
receiver section of Receiver-Transmitter RT
TT/GRC-9 and indicates what they do. Th
receiver controls are shown in figure 51.

R F. GAIN

j,Raqei'uor controls.

TL 15566

Function

Panel - sy
letter AR Cantrol ]
® ‘DIAL LIGHT PUSH
..control S2.
© HONE-C.W. -NET CAL.
swﬂ:ch S3
C® . BAND 38-BAND-2-BAND 1
switch S1,

This is'a push-button switch which, when pressed, lights a small panel
light in back of the receiver dial, illuminating it.

The function of this switch is to select the type of operation desired
and to check the dial calibration of the receiver. :

1. PHONE: This position allows the reception of voice signals or mew
signals. The output is heard in the headset or the loudspeaker, either
of which may be plugged into one of the two jacks marked PHONES.

2. C.W.: When placed on this position, ¢-w signals can be received. A
bfo in the receiver beats with the incoming cw and an audio fre-
quency beat note is heard in the headset.

3. NET: On NET position, it is possible to tune the transmitter to the
frequency of any station in which it is desired to hold communication.
Also, once the receiver dial calibration is known to be accurate, the
transmitter-oscillator frequency can be adjusted (control () by
matching it with the receiver dial calibration. In the NET position,
the gain of the receiver is greatly reduced.

4. CAL,: A crystal-oscillator circuit in the receiver permits the dial
calibration of the receiver. Frequency check points are available over
the entire band at every 200 ke.

This switch permits the selection of any of the three frequency band:

available. BAND 3 is the lowest frequency range while BAND 1 is

the highest. As the band switch is turned from one band to another, "

a mechanioally coupled mask operates to cover the dial calibration °

of the unused frequency bands. '




Faasl
P Control Function

a small variab by) TUNING capacitor C7_ . __ This knob tunes the radio receiver circuits and controls the operation

1 thus, varies t of the calibrated dial which is v1ewed through the dial window. There

'd in conjuncti are three dial scales. . ’

- a. The lower scale on the dial is BAND 3 which covers the frequency

lecting the trans. range of 2.0 mec to 3.6 mc, with dial mark at each 20 ke.

1 respect to dial b. The middle scale on the dial is BAND .2, which covers the fre-

1own on the cali.’ quency range of 3.6 mc to 6.6 mc with'dial marks at every 20 ke.

insmitter. : ¢. The top scale is BAND 1 which coversithe frequency range of

1ts a small panel’ 6.6 mc to 12.0 mc with dial marks at’ every 50 ke. A shutter exposes

ting it. The dial the portion of the dial being used and ‘¢overs the unused scales by

i8-(*) or Vibra.. a mechanical connection to the band switch (control ®). A dial

ed. Further, on. lock on the tuning knob allows the dial to be locked in a fixed -

ghted only when ) position once it is set on the desired frequency. ;

ch is 7™ -ed, : © 1 A. F. GAIN potentiometers This is a volume control which varies the strength of the audio signal.:

e R19A and R19B. delivered to either the headset or the loudspeaker. The volume will
be a minimum when thls control 1s rotated to its furthest counters
clockwise position.

® R. F. GAIN potentiometer R9.[ This control varies the d-c voltage on the sereen grid of the first r-f

amplifier, thus controlling the ‘gain of ‘this stage to prevent over-

7/GRC‘9 , loading of the followirig: stages on strong signals. On all positions ;

ntrols of the . but NET of (control @) the screen grid of tube V3 is also controlled :

smitter RT- . by the R. F. GAIN control.

. IMPEDANCE switch S4_____ This switch is found in the back of the receiver and is used to match
1ey do. The the output circuit of the receiver to headsets or Loudspeaker LS-7.
re 51. Output loads of either'250°or 4,000 ohms impedance can be matched
¢ (fig. 39). The switch is adusted ‘with‘"a‘scfe 7 driver. For Loudspeaker

LS-17, the switch is pladed at 4,000 ohms, k
Vibrator Power Unit PE-237 can be adjusted to 6, 12, or 24 volts to correspond
C n. ON-OFF SWITCH. The main switch consists with that of the vehicular battery used. To
o ufa cireu L. change from one operating voltage to another
E—— #f a circuit breaker which is manually operated.. .
; ! . . it is necessary to raise the handle on the voltage
The switch is operated by pressing the desired
e — tutton. Both the ON and OFF buttons are cov- change switch. to rele.as?rltfrom a lock?d posi-
18m:  ane| tion. When the cover is installed, the switch can

ation desired

‘nals or mew
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munication,
curate, the
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#red with a watertight neoprene gasket (fig.
i8). '

b. VOLTAGE SELECTOR SWITCH. When the top
eover of Vibrator Power Unit PE-237 is re-

moved, the input operating voltage of the unit

Section 1Il. OPERATION OF POWER SUPPLIES UNDER USUAL C(‘)‘NDITIONS

42. Generator G‘F\i—58—(*)

The operator sits astride the leg seat and
rotates the generator cranks in the direction
indicated by the arrow, next to the crank open-
ing in the side of the generator housing. Do not
sttempt to rotate the cranks in the reverse
direction to that indicated by the arrow, or
damage to the generator will be done, which
will require a major repair. Satisfactory oper-
stion may be obtained if the cranks are turned

be checked visually for correct voltage position
by looking at it through the transparent window,
which is: provided: for that purpose in the S1de 7
of the v1brator case. : o

at a’'speed from 50 to 70 rpm (revolutions per

minute).

43. Vibrator Power Unit PE-237

a. Vehicular installation
given in paragraph 37. -
b. The operation of the vibrator unit is auto-
matic, being controlled by relays in the unit
which are connected to the OFF-SEND-STAND-

BY switch (control ®) on the transmitte

instructions are




Merely pressmg-theiON button contamed in the

vibrator unit will not start it operatmg It is

STANDRY control, o ybe‘i:m'any‘, position but
OFF before Vlbrator P’ower Unit PE-237 will
the ‘transmitter 1s

_o a c1rcu1t breaker Whlch
C if the vibrator starts to
draw too much current from the vehicular bat-

tery for any reason, If this happens, it is neces-.

sary only to press the ON button and the unit
will begin to operate. Howeyer, the transmitter
must be turned to OFF before the vibrator but-
ton is pressed to ON, No damage will result if
this is not done, but t
tor circuit breaker may fail to lock, while the
tranamltter control is at SEND.
. Caution: Never hold the circuit breaker i in the
ON position. vibrator switch does not
remain clos e ON button is released

out the. ON button on the vibra-

(and the transmitter is at OFF), there is so
thing wrong; an overload condition is preser
which requires investigation so that it can
removed.

d. To shut off the vibrator unit, press t
OFF button. This action will make Vibra
Power Unit PE-237 independent of the tra
mitter OFF-SEND-STANDBY control, and
gardless of the position of this control, t
vibrator will remain OFF and no power will

‘supplied to the radio set.

44, Battery BA-48

This battery can be used to supply power
the receiver only. The transmitter cannot
operated from it. It is possible to use the battery
in conjunction with the hand generator in whie
case both the receiver and transmitter can he
operated., The battery will power the receiver
while the generator is turned only when it i
desired to use the transmitter. With this ar
rangement, the generator does not require thy
usual full-manual energy to turn since it powers
only the transmitter. The OFF-SEND-STAN
BY switch on the transmitter must be o
STANDBY. at all times during this system o
operation, '

 Section IVTOEERA?"'HO_N OF RECEIVER UNDER USUAL CONDITIONS

45, Receiver Operation fro Vlbrutor

Check the voltage o,,,_the storage battery to
be used. If the voltage does not agree with that
shown on the drum dial as viewed through the
window on the ‘side of the vibrator case, re-
move the top cover.of the vibrator power unit
and pull up the knob of the voltage change
switch. Set the pomter ‘to the correct voltage.
Reinstall the top cover, Then follow the suc-
ceeding steps: ;

a. Place switch ® at PHONE or C.W. de-

pending on the type of transmission to be
received. '

b. Set sw1tch @ for the frequency band to
be used SEEEN i

¢. Turn controls © and ® fully clockwise.

d. Insert plug of Cord CD-807-A and Head-
set HS-30-(*) in one of th_’e‘ PHONE jacks.

.

46

e. Press the ON button on the Vibrato
Power Unit PE-237.

f. Turn control ® on transmitter to th
STANDBY position.

(1) In the STANDBY position of con

trol ®, the vibrator power unit sup
plies only the receiver. When it is de
sired to use the transmitter along wit
the receiver, control ® is turned to th
SEND position.
The steady hum of the vibrator in
Vibrator Power Unit PE-237 should
be clearly audible through the power
unit housing.

¢g. Tune the receiver to the desired incoming
signal by turning TUNING control ®.

h. Press the DIAL LIGHT push button to
illuminate the tuning dial if operating in th
dark. A

1. If voice signals are to be received, lower
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volume level by turning the A, F. GAIN con-
1 ® counterclockwise. When c-w signals are
keing received, adjust the R. F. GAIN control
® to the point where reception is most satis-
Eactory,
F. The circuit of the receiver is designed so
tkat if the headset is removed from the PHONE
sk, the filaments of the receiver will automati-

- #ally be shut off,

- 46, Receiver Operation from Generator

GN-58-(*)

a. Turn OFF-SEND-STANDBY control ®
#t1 the transmitter to SEND, The generator will
#ot supply power to the receiver if control ®
¢ In any other position.

b. Except for steps e and f above, the opera-
tion of the receiver is the same as described in
paragraph 45 above,

¢. The generator should be turned at a speed

of approximately 60 rpm, and it should be
turned in the direction indicated by the arrow
on the side of the generator housing.

d. If the turning of the generator is stopped,

be supplied with power,

47. Receiver Operation from Battery BA-48

The battery will supply power to the receiver
snly and not to the transmittgr. For this opera-
tion, perform the following steps: -

a. Insert the female connector of Cord
€D-1119 into the BATTERY receptacle on the
transmitter panel and tighten the retammg
ring.

b. Insert the male connector of Cord CD-1119
into the receptacle’on the Battery BA-48.

¢, Turn OFF-SEND-STANDBY control ®
on the transmitter to the STANDBY position.
The battery will not supply power in any other
position of this switch.

d. Except for steps e and f, the operation of
the receiver is the same as described in para-
graph 45,

48, Receiver Operation from Generator
- GN-58-(*) and Battery BA-48
a¢. The radio set can be used with this combi-

nation, making it necessary to turn the cranks
of the generator only when transmitting since

the battery will operate the receiver. The gen-
erator will not supply any power to the receiver.
b. The "‘OFF-SEND-STANDBY control ®
must-bé: on STANDBY for this type of oper-
ation,
¢. The operatlon is the same ags in paragraph
45, except that the generator must be turned
only when transm eds desured

49. Phone‘,O'pe tio et Operation
a. The PHONE position of control ® will -
allow the reception of voice and mew signals.
b. The NET position allows the transmitter
to be tuned exactly to-any frequency which the. .
receiver section is receiving..The NET position
is not to be used for normal reception since, at

* this position, the"‘ensx‘mwty 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 communications group or net. For more -

‘ ,detailed, explanation see. paragraph 56,

50 Receuver Callbr‘ahon.
the receiver and the transmitter will no longer ...

This operatlon is !a’"means to check whether
the dial reading for tuning control ® actually
gives the true frequency to Which the receiver
is tuned.

@ A 200-ke crystal ‘installed in the receiver :
supplies-a series of crystal controlled check fre-
quencies against which to check the calibration
of the receiver and transmitter, These check fre-
quencies are all harmonies of 200 kec. The cali-
bration 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 cali-
bration of the receiver dial, connect a pair of
earphoneg to the receiver and proceed as
follows:-

(1) Turn control @ to CAL. (calibrate).
(2) When using Vibrator Power Unit
PE-237 .or Battery BA-48, turn con-
trol ® on the transmitter to STAND-
. BY. When using Generator GN--
58-(*), turn control ® to SEND.
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
moperatwe unless the MIKE push
' This.is a desir




SN e e

~in operatlo

i descrlbed “the

condition during the cahbratlon oper-
mitter- cannot
iver,

st counte1 clockwise

(6)
(7)

Turn_control ® to BAND 8.

Turn ‘the TUNING KNOR ® to the
lowest frequency check point (2.0 me).
Increase R, F, GAIN control ®
& shghtly, unt1l, the. signal is heard.
Adjust the TUNING knob until zero
beat ‘is ‘heard on the strongest beat
notein the vicinity of the crystal check

point, ‘At"this ‘point, the receiver tun--

ing’ czrcults should be near the 2.0-mc
dialyo

After ;checkmg the receiver - calibra-
tion at 2,000 ke, proceed through the
entire  tuning range on BAND 3,

(8)

52. Transmitter Operahon

a. GENERAL, The' tra; smxtter functions only
when the OFF SEND,STANDBY control ® is
on the SEND posmon’ n:this position, the re-
ceiver dlso;»ma be used. Special ‘circuits and

‘relays in the transmitter determine which sec-

nsmitter will be placed
"Or“the press-to- talk

tion of- the'r eive

all signalsft@
or microphb

se of the tran' m1tter dial and
dial c¢harts will“be ‘explained.

b. DiAL READING The tuning dial control ®
consists of two ‘fgraduated scales; one scale is
located behind’ a glass window and the other
scale is marked around the edge of the tuning
control knob. The numbers on both of these
scales are taken as one reading and they deter-

48

on V. OPERATION OF TRANSMITTER UNDER USUAL CONDITIONS

checkmg the calibration every 200
apart such as 2,200, 2,400, 2,600, ar
up to 8,600 ¢ or 3.6 mec.
Turn control @ to BAND 2 and tur
control ® to 3.6 mc. Check calibratio
points every 200 kc on BAND 2 up ¢
6.6 mc.
Turn control ® to BAND 1 and tur
control ® to 6.6 mc. Check calibratio
points up to 12,0 mec.
If the calibration is off enough t
cause confusion, it may be correcte
~ as described in chapter 6, section IV,
b. If, during calibration, interference fro
strong signals is being picked up, the antenna
lead-in can be disconnected from the ANT. pos
to avoid misleading beats.

(9)

(10)

(11)

51, Stopping Procedure

@, Turn control ® to the OFF position,
b. Stop cranking the hand generator or pres
the OFF buttorr on the vibrator power unit,

mine the frequency to which the transmitter i
tuned. The numbers are not the actual trans-:
mitting frequencies but are related to these fre-:
quencies by the chart on the transmitter panel,-
Several dial settings with the corresponding
dial readings are shown in figure 52.

c. DiaL. READING CALIBRATION CHART. On
the transmitter panel is a dial reading calibra-~
tion chart (fig. 53), which relates the different:
frequencies of transmission to the dial settings.
This chart will not be the same on the different
models of the transmitter. Each individual set
must be tuned by the chart on its panel. Assume
that it is desired to transmit on a frequency of
5,540 kc in BAND 2, refer to figure 53 and pro
ceed as follows:

(1) Find 5,500 ke in the frequency column
of the BAND 2 section. To the right
-on the same line as the 5,600 k¢, there
are 5 columns, each with headings of
from +00 ke to 480 ke.

Since the dial setting for 5,540 ke is
wanted, the +40 ke column is the one
referred to,

(2)



£661 SAV3IY
V10 SIHL -

05 9
069 SQV3y
VIQ SIHL

102 sQv3y
WIa SIKL

6 61—

10 2=

L2 6l
1261 SQV3Y
TviQ SIHL

8. 6l
8.8! SQv3H
wig SiHL

101
101 sQv3d
vid SIHL

[e1040)
§T o

Jo si
aJay:
Y381
uwng

~0ad |
Jo £
amnss
198 [B
UB.ID
83UI).
SHCRER
“BIqIN
ug L

Juipuc
‘Purd
~adJ 9§
-SUBI)
ST 19331

- un
- ssauad L1
"¢

- 3s0d "N
- BUUBjUR
“wody 9y
‘Al U0
pa;aeaao:
01 yanot

uoneIqI
wingy pue




',and —{;40 ke mtersect number
found This is the number to

frequenc of t nsmlssmn will be wanted that
- is between two isted dial settings on the chart;
for instance, in BAND 1, 9,238.5 kc. The fol-
lowing mterpolatlon is necessary:
(1) From the desired frequency (9238.5
ke), subtract the first calibrated fre-
quency below 1t (9200 ke).

—9200
T 385

Find the difference between the dial
readings for the frequencies listed just
‘above and just below the desired fre-

Multlply the value ‘obtalned in step 1
above by that m step 2.

Di\;}:de .this answer obtained in step 3
above by50 for BAND 1.

Note. When using any frequency in BAND 8
BAND 2, divide the answer of step 38 by 2
not 50.

16.17
50[808.50
50

308
300

85
50
350
350 -
0
(5) Add the answer obtained in step 3 to
the dial setting corresponding to the
first calibrated frequency just below
the desired frequency. This answer is
the dial sefting for the unlisted frequency.

Dial setting for
9200 ke is

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

(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 figure 52.

53. Master Oscillator (MO) Operation

a. The oscillator section of the transmitter

may be either crystal-controlled or a self-sus-

#

taining oscillator called a master oscillator. The
mo can tune over the entire band, while the .

transmigsion frequencies with the crystal oscil- -




€y in BAND 3 or =
“of step 3 by 20,

ed in step 3 to |
Yonding to the

;cy'j % below
Chis answer is
‘equency.,
----- 1911
-=---_+16.17

192717
ds to the de-
5 ke.

he dial to this
ers after the
ncluded. The
igure 52,

‘ation

transmitter
r a self-sus-
ctllator, The
L, v e the
rysial oscil-

## are fixed, depending on the frequencies of

#ryatals used. The erystal oscillator is more
however and should be used when there
v we necessity of changing rapidly from one
guency to another.

transmit using the mo, proceed as

Connect the antenna, key, microphone,
power cables, etc., according to para-
graph 33.

Set switch ® to PHONE, MCW, or
CW, whichever type of transmission
is desired. If low-power emission is
desired for short distance range trans-
mission, set the switeh to the LO po-
sition for that type of transmission.

(3) Set control ® to the mo position for

the desired frequency band.

(4) Adjust FREQ. CONTROL knob (con-

trol ®) to correspond with the trans-
_mitting frequency as shown on the

calibration chart. If an unlisted fre-

quency is used, interpolate (par. 52d)

to obtain the correct dial setting.

Note. If there is any reason to believe that
the transmitter is out of calibration, it can be
checked and corrected as described in para-
graph 55.

{(5) Turn ANT. SELECTOR switch @ to

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

(6) Turn the outer barrel of INDICATOR

® clockwise until the two red dots on
the side of the barrel are in line.

(7) Turn switch ® to the SEND . or

STANDBY position, depending on the
type of power supply being used..
(a) Vibrator Power Unit PE-237 or
Generator GN-58—(*) by itself;
turn switch ® to SEND.
(b) Generator GN-58-(*) in conjunc-
tion with Battery BA-48; turn
switch ® to STANDBY.

(8) Turn controt & on the receiver to

PHONE or C.W. position so that the
sidetone can be heard.

(9) Depress the button on the microphone

or close the key and rotate ANTENNA
TUNING control © until INDICA-
TOR control ® glows at its maximum
intensity. If the indicator does not
glow through a complete sweep of

" of transmission’ are poss1b1e depending on the

knob ©, turn ANT, SELECTOR knoly

“t0 the next lower number. Rotate

ob ©*again until maximum glow is

séen. If there is'still- no glow, repeat
vith knob ®.

NoteZIf theindicator glows with more than
one getting: of knob @, always use the highest
numbered posi of this switch at which the
indicator” will When using a long-wire
antenna, lt is gometimes difficult to see any
indieation6f" resoﬂancé on INDICATOR ®
when control ©. i tuned through resonance. In

- that'case; temporarily remove the antenna lead
from the antenna binding post: adjust control:
© to give maximum INDICATOR glow, then

:“reconnect the antenna lead and proceed with

" riormal operation. Be sure that the jumpers in

, the antenna are connected correctly for the

- selected 'frequency .of operation, according to

- the instructions.on the calibration chart at-
tached to the antenna. When the antenna lead-
in is reconnected, it will probably be necessary
“to readjust control © for maximum brilliance.
Caution: When tuning for an in-

. dication of resonance, never leave the

: transmitter on in-excess of 15 seconds

with the .antenna lead disconnected

from the ANT binding post.
(10) Adjust SIDE TONE VOL. contrO]
for desired volume. :
¢. To operate Mlcrophone T-17, hold it clo‘qe

to the hps, press the button on the handle, and

speak in a loud, cleal‘v01ce Hold the button.

until ﬁmshed:ta'lkmg, hen release the button t0~-,

listen for the reply , ’
Note, About 2 ‘séconds are required for the tubes to
heat px‘operlv each time the button is pressed. Wait g
seconds after.pressing the button before talking, Alané
release the button immediately after transmitting, since
no reply éan be heard fx‘om"the receiver with the button’ .
smtch closed. : ;

54, Crysful (XTAL) Operahon

a. Positiong have ‘been provided for the in
stallation of a total of 8ix Crystal Units CR-8/U
on thé transmitter chassis. The installation of
the crystal units is'described in paragraph 31
In the crystal® operatlon, only six frequencies

¢rystals inserted.

b. A frequency doubler circuit is incor‘po~
rated in the transmitter; because of this, the
transmission” frequendy will be twice the natus
ral frequency of the erystal. Therefore, if it is-
desired ‘to transmit on a frequency of approxi-
mately 3,000 kc:: in’ BAND 3,'a cryqtal th




ency of 1,500 ke should be installed
in the appr prxate cket, . Two erystal oscil-
lator frequencies are available for each of the
three bands, Either of the crystals in any one
band maybe mserted in elther of the two sockets
available for. that band ‘The-.crystal sockets are
shown in figure 181. Therefore, the 1,500-kc
crystal should b ed lther socket 3A
or 3B. The transmxtted rv quency (2X crystal
frequency) with the corresponding dial setting
for each of the six: crvstals, should be written
on the small white chart on- the transmitter

natural freqyr

ope ation, ;')‘:exjform the follow-

c. For cryst
ing procedu

w1th Generator GN—oS -(*).

(8) Turn controlO,on the recelver to the
PHONE. or .C.W. position.

(9) Depress the button on the microphone

or close the key and rotate ANTENNA

52

TUNING control © until the indicaf
reaches its maximum glow. Follow
procedure outlined in paragraph
step 9.

Adjust SIDE TONE VOL, controI
for desired volume.

(10)

55. Transmitter Calibration

It is important to know if the transmit
actually transmits on the frequencies cor
sponding to the dial settings on the calibrati
chart. Thus, if it is desired to send a sig
of approximately 5,500 ke, the FREQ. CON
TROL knob @ is set at the appropriated setti
When this setting is made, the calibration oper:
ation assures that the transmitter will send
signal of 5,500 kc. This is accomplished by fi
accurately tuning the receiver and then feeding
a reduced signal output of the transmitter in
the receiver. The procedure is as follows:

a. First calibrate the xeceiver as described i
paragraph 50. The selected calibration fre
quency of the receiver must be some multipl
of 200 ke, which is closest to the desired signa
output of the transmitter. Assume that a tran
mitter signal of 5,835 ke is desired. The receive
should first be calibrated at 5,800 kc and not a
5,835 ke, because receiver calibration is ac
complished by using the harmonics of a 200-k
crystal.

b. Turn control ® to MO for the band bein
used. ;

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

d. Turn contro! ® on the receiver to the NE
position.

e. Set control ® on the transmitter to MCW
or CW. Do not set it to PHONE because calibra
tion will be impossible in that position.

f. Turn control ® to SEND if Generator:
GN-58-(*) is used alone, or if Vibrator Power
Unit PE-237 is used. Turn control ® t
STANDBY if Battery BA-48 is used in con-;
junction with the hand generator.

g. Adjust A. F. GAIN control © for the de-
sired volume, '

h. Adjust OSC. CAL. CONTROL ® with a_
screw driver until the beat note which is hear
disappears, and a zero beat condition Is ob




2 indi s#d. This corrects the calibration for that or it will be impossible to tune the transmitter

Follow t icular frequency, and all other frequencies  to the receiver frequency.

;raph 53 #hin that band also will be correct. f. With the earphones still connected to the
. To restore the receiver to normal oper-  receiver, tune the transmitter FREQ. CON-

control a1, turn control ® to C. W. or PHONE. TROL @ until the strongest beat note is heard

Net Operation

Net operation means that the transmitter

ansmitter uds out signals which are of the same fre-

'és corra pncy as those: 't’hat the receiver is receiving.

alibration

,5‘ SIgNA. gss same frequency as the receiver, proceed as :

‘ ' heltows

. , the statwn whxch the recexver is receivin W1ll
tfofftggg o. With Radio Set AN/GRC-O set wp f0f b blocked out, £ ,
il se eration, turn switch ® to the SEND or h After ‘the zero_bea’c is. found lock the tun~

STANDBY position depending on the power

d by first mzmly being used. Refer to paragraphs 45

n feeding
itter into
ws:
jeribed i
tion fre-
multiple
ed signal

b, Recelve the desired signal with receiver
#zmtrol ® on either PHONE or C.W. and lock
e tuning dial at this frequency point.

¢. Observe the frequency of the net control
s#ation and, referring to the transmitter cali-
#eation chart, adjust the transmitter FREQ.

or C W., whichever type ‘of reception is ob-
. ‘talvne,d’ffrorp"t‘h’ef‘otherh net statlons.

> a trans-

' receiver L ONTROL dial ® to the approximate frequency.

1d not at Note: If an gnd-feed long-wire antgnna is being used, ‘ @ tHon

0o seake sure that the proper antenna jumpers are closed 101 OF T?CED 10m,
18 ac- #xd that the -transmitting antenna is matched to the the stopping procedure for the transmitter and

8 200-ke teansmitter. ' _ receiver is exactly the same,
d. Turn switch ©® on the receiver to the NET ~a. Turn: control ® to th ,OFF posltlon,
¢, Turn switch ® on the transmitter to  press the OI‘P swltch on *Vlbrator Power Unit

n tchart-, " MCW or CW. Do not place switch ® on PHONE PE-237
g tc e : -
FREQ.

he NET Section VI. OPERATION UNDER UNUSUAL CONDITIONS

o MCW | %8, General tions and precautions for operation under such

calibra- . sy 0ol .
The operation of Radio Set AN/GRC-9 may adzel;fza;gidﬁignes E?IE\;& carefull
nerator - be difficult in regions where extreme cold, heat, ' q p v
Powey sumidity and moisture, sand conditions, etc., b. Keep the equipment warm and dry. If the
® to prevail. In the following paragraphs instruc-  Set i8 not in a heated inclosure, construct an

tions are given on procedures for minimizing inSulated box for the set.

the effect of these unusual operating conditions.- ¢. Heavy coatings of frost will gather on
mouth-type microphones in extreme cold

weather when the microphones are used in the
) open air orin a cold root; Frost will form from -
vith g Subzero temperatures and climatic condi-  the breath in the small holes of the cap and will =
‘heard tions associated with cold weather affect the affect transmitter “modulation. Rubber : dias
s ob- efficient operation of the equipment. Instruc- phragms have been designed to protect some

1 con-

he de- ,
39. Operation in Arctic Climates



CHAPTER 5

'uctions  given
nd understood. T}
d unless the prop

Block Diagram
(fig. 55)

#. GENERAL. The receiver section of Receiver-

;PF. D (¥

1gs to operate the
Wer supply. Whes
). operation of the
rol settings, is the
ttor  Power Unit

del of this equi

smitter RT-77/GRC-9 consists of a T-tube
srheterodyne receiver designed for the re-
on of c-w and a-m signals over a fre-
ey range of from 2.0 to 12.0 me. Three
s are used to cover this range; band 1
srs from 6.6 to 12.0 me, band 2 covers from
B4 to 6.6 mc, and band 3 covers from 2.0 to
%#£ mc. The block diagram (fig. 55) shows the
#ygnal path through the receiver. A complete
sebomatic diagram is shown in figure 138. The
sgme antenna is used for transmitting and re-
##iving; switching between the two sections
@ mccomplished by a relay in the transmitter,
@#%®ich is operated by the key or press-to-talk
##itch on the microphone.

5, FirsT R-F AMPLIFIER. The signal is fed
#rom the antenna to the tuned r-f amplifier V1.
The r-f amplifier not only increases the signal
saltage, but serves to isolate the oscillator sec-
tiam of tube V2 from the antenna, and also
afaps unwanted signals from entering the
swsnverter,

+. CONVERTER. The signal then is fed to the
#stxer section of the combination mixer and
swrillator tube V2. The oscillator section of tube
%2 produces an h-f oscillator voltage which is

#%8 k¢ higher than the signal frequency., This
waltage is combined with the received signal in
%3% mixer section of tube V2 to produce a
#:fference beat frequency of 456 ke which is
. &3wsn amplified by the i-f tubes, V8 and V4.

d. I-F AMPLIFIER. The i-f amplifier is a high-
gain circuit which is permanently tuned to the
requency difference between the h-f oscillator

- #iant, gingle-frequency amplifier, operating on
#36 kc. Most of the signal amplification oceurs
& tube stages V3 and V4.

‘produces th ave: (automatlc volume contro D).

‘the bfo harmonic will then beat against t
.sxgnal and produce an audxble beat note w léh'h

sad the incoming r-f signal, and is thus a con~

frequency) amphﬂer. The detector stage s

on the grlds of tubes V3 and V1. A bfo tube; V7,
is used in conjunction with the detector stage
for-the reception- of -unmodulated c-w s1gna1s.f
After demodulation, the signal is fed to the
other part of V5, the first a-f amplifier, where
it is further amplified and then applied to the
final a-f power amplifier V6.

f. FINAL AuDpIo POWER AMPLIFIER. The outs"
put of the power amplifier V6 is applied across
an impedance matching output transformer
which permits headset or loudspeaker loads of
250 or 4,000 ohms 1mpedance to be connected
to the set.

g. CRYSTAL OSCILLATOR CALIBRATOR. Tube V4
is used as a crystal oscillator in addition to
serving as a second i-f amplifier. A 200-kc crys-
tal is installed in the set and operates in con-
junction with V4 to generate harmonics of 200
ke which are fed back to the control grid of
V1. These harmonics-are used to check the dial
calibration of the receiver,

h. BEAT-FREQUENCY OSCILLATOR. The bfo,
tube V7 (tube type 1R5); is a circuit designed
to allow th
modulated -
signal of 228 k¢, whose second harmonic, 456
is used to beat against the incoming i-f signa
If the receiver tuning dial is slightly detined,

1. SIDETONE MONITOR. When thé tra
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v operation, a. portion of the transmitter
ulation is fed to the receiver audio output
saformer so that the intelligence going out,,;;;
#t the transmitter can be heard in the res

swver headset and thus monitored.

T™283-2

. Antenna Switching and Tuning Circuits
(fig. 56)

#. A vertical mast (whip), long-wire, or
sblet antenna may be selected by means of
# terminals in the upper left-hand corner of
= {ransmitter. The signal is picked up by the
tenna and is fed to the contacts of keying
sy K101. The relay is controlled by both the
#ansmitter key and the press-to-talk switch on
% microphone, and automatically connects the
sxtenna to the transmitter when either of these
+ nperated. The antenna is connected to the
=e¢iver at all times that the key or microphone
¢ not in use, Receiver operation only will be
dexcribed In this section.
h. The signal leaves the relay contacts and
» fed to control ®, antenna selector switch
i02F, which connects the antenna to the
satching transformer, T114. Transformer T114
@ Jocated inside the transmitter cabinet. When
% doublet is used, it is connected to the ANT.
#] DOUBLET binding posts. With antenna
w@iector switch ® in DOUBLET positions 9, 10,
## 11, the doublet antenna is connected across
¢ secondary of transformer T114. The im-
yedance of the doublet should be from 50 to 72
s for a proper match. When a mast or long
antenna is used, it is connected to the ANT.
inding post. With antenna selector switch ®
WHIP positions 1, 2, 3, and 4, or REEL posi-
wons B, 6, 7, and 8, the antenna is connected to
th primary of transformer T114.

¢, From T114, the signal is fed to female plug
#4106 on the transmitter and is connected to the
secoiver female plug by means of a cable with
#ale plugs on both ends. The female plug J3
- ## the receiver is connected through switch
IA to antenna transformer T1 which con-

reuits for receive

Antenng switching and tuning. ¢

sand change switch, marked ® on the receiver

tuned circuit for the band selected. Each switch
wafer is actually in two sections: The section
searest the control knob is denoted as the front

section (fig. 56), whl e the section behind it or.
i’urthest from the. knob -1s the rear section.

sins three tuned circuits used to tune the ane
na to resonance. Switch S1A is a 3-position’

ganel, which applies the signal to the proper

d Conmdermgvonly band 1, capacitor C3-i

end of band 1. These w"()"'c:apacitors in conjunc-
tion with: ®; tumng capacitor C7TA (antenna
section Gf"jth eceiy ng) are in parallel,
and they tune the i iput eircuit to resonance
with the incoming signal. The lower end of
band 1'is adjusted by varying the position of
the transformer iron core slug. The selected r-f
signal in the resonant secondary circuit is
coupled to the control grid of r-f amplifier Vl .
by the kcouplmg‘ capacitor C8. Capacitor C8 iso-
lates the control grid d-c bias voltage of tube
V1 from the tuning circuit, Switch S1B is a
doublessection switch, having a front and a
rear part. The front section selects the output
of the tuning circuit which is being used., The
rear section of switch S1B shorts to ground the -
two unused secondaries of tlanSfOI mer T1.

82. R-F Amphf‘er V'I
 (fig. B7) I
0. The first s‘tagj f:the receiver section is

an r-f amplifier which uses tube type 1L4. Re- ..

sistor R1 is the grid resistor across which the

selected ks1gnya1 voltage is" applied. In addition
this resxs oy ermlts ?‘the application of the avi

gaay
tor C33. The amphﬁed output of V1 is coupled:
through band change switch S1C to the second

r-f transformer 'T2. The secondary of T2 i

tuned by tunmg capamtor C7B. Considerin:;

Capacltor C9! bypass the screen-dropping ré:
sistors so that r-f currents ‘will not flow through
these resistors and cause degeneratlon Resist
R2 is the p]ate-droppmg resistor and it is by
- passed by capacitor C10 so that r=f will not ﬂcj
_into the d-c. supply The sereen grid voltage o
* tube. Vl is used as a means to control the
gain. Th1s screen voltage is obtained across
variable resistor R9 control ® R.F. GAIN, an
is fed through screen droppmg resistor R11
the sereen gmd
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% The. signal leaves T2 and enters band
#¢h S1D, front section, from which it is then
wied, by means of capacitor C28, to the con-
# grid of converter tube V2.

;

¢. Capacitor C11 improves the coupling of
band 2 at the higher frequencies. The rear sec-
tion of 81D shorts to ground the two tuned
secondaries” of T2, which are not being used.

sty

‘0 DIAL LIGHT SWITCH

HF 0SC COlL

o v v e e e e e o ——
CONTROL@

F’z‘bure 58. Converter stage, simplified sc{temdtic‘;

#3. Converter Stage V2
(fig. 58)

a. The converter stage uses tube type 1R5-

# & combined mixer and h-f oscillator of the
swries fed Hartley type, using the first two grids
##8d the filament.

b. The resonant circuit in the oscillator por-
tion of V2 is formed by one coil of T3, which
# selocted by switches S1E and S1F and, as-
#aming band 1 s chosen, is tuned to resonance
By the ganged capacitor C7C ®, adjustable trim-

v UNLESS OTHERWISE SHOWN, RES(STORS’_
ARE.IN OHMS, CAPACITORS ARE IN UUF

T™ 263-77

mer 027 and capamtor 023 Capacitor C23 is
used as a frequency corrector for temperature
changes. When the temperauure increases, the
coil "inductance ”incréases, thus lowering the :
frequency, however, the capacitor is so made
as'to decrease its capaaty when the temperature
increases, The decreased capacitance opposes
the increased mductance ‘and the temperature
effect on_tuning is nullified.

Remstor-capamtor combmatmn R5 and 022
prowdes the grxd leak, '
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Iy SULLLEW SCRETNALLC,

Resistor-capacitor cotnbination R7 and
;:x placed in the grid circuit to provide addi-
f bias.
Grid 2, pin 3 of tube V2, acts as the oscil-
s¢ plate and receives its plate voltage through
or R8 which is bypassed to ground for r-f
ssigh capacitor C30.
- Choke coil 1.16 prevents r-f currents from
¢ing the filament circuit and causing dis-
mnces in the other tubes. Resistor R6 is the
#al grid return resistor.
The h-f oscillator is tuned by ® TUNING

itor C7C so that it is always 456 ke higher

frequency than the signal frequency. Thus,
1 the received signal from the r-f amplifier
applied to grid 3, pin 6 of tube V2, the two
suenicies will beat together, forming sum and
ference frequencies, The tuned primary of
¢ transformer T4 in the plate of the mixer
ton is resonant at the difference frequency

456 ke and, therefore, allows only this fre- .
y “ofilter resistor R16, which is bypassed to the fila-

‘ment by filter capacitor” C43

#ncy to continue on to the first i-f amplifier
% (fig. 59). The primary and secondary of
f transformer T4 are shunted by capacitors
%t and C32, respectively. These capacitors,
enbined with adjustable powdered iron cores
«¢rted in the primary and secondary coils,
ere the transformer to 456 ke.

#4. I-F Amplifiers V3 and V4
(fig. 59)

I'wo i-f amplifier stages are used. the first
stage, V3, using tube type 114, and the second
stage, V4, using tube type 1R5. The 456-ke
snal leaves the transformer T4 secondary and
s applied to V3. The gain of V3 is controlled

* the voltage on the screen grid, pin 3, which
i fed through the ©® R.F. GAIN resistor R12
from switeh 83-2. Switch S3-2, control ®, leads
¥ potentiometer R9, control ®, which is across
w0 plate supply voltage. The screen grid voltage
r tube V3 may be controlled only when switch

-2 is in the PHONE, C.W,, or CAL, position. -

{raring net operation, the r-f gain may be
waried by changing the screen voltage to the

&rat r-f tube V1 only. Thus, switch S3-2 per-

mits tube V3 to be used together with the tube

: ?1, or not at all, to control the r-f gain. Also,
during net operation, the gain of tube V3 is

soduced because of the introduction of the

_ farger screen circuit dropping resistor R10.

921610"=51=—6

f'completes the
ransform T

a8 8 geron

b Capac1tor CSo acts as a bypass for the
sereen voltage supply. resmtors,uRlz and R9,
Capacitor €83 is used as 4 filter capacitor for
the ave voltage, supplying blas to the control

grid, pin 6 of tube V3 Capamtm C33 also
path from the low side of i-f

ﬁlament of tube V3

5 ‘ ”yqtal osmllator
When switeh 83-1, ‘control ®, 18 in the PHONE
C.W.; or NET pomtlon, the oscillator portion is
shor ted out and t e,;,tub cts as a straight i-f
amplifier, Thel‘e is no d-c grid bias on the sig-
nal grid of V4. since the low side of i-f trans-

former T is ~.connected divectly to the filament,

pin 1 of V4 Plate voltage is fed through r-f

d. The amplified output signal from V4 is fecl

to i-f transformer T6, which is identical to T5
~and T4; from T6, the blg‘lldl 1s app lied to .thé

detector tube V5,

85. Crystul Ccahbrutmg Clrcuut
(fig. 60) :

. A crystal calibr atmg ‘eireuit is included as
1)dlt of the second i-f stage and utilizes grids
1 and 2 of tube V4. Grid 1 (pin 4) is the oscil-
lator grid, and the screen grid (pin 3) is used
as the oscillator plate. This circuit is resonant
at 200 ke’ and ploV1des tl e ‘means of checking
accurately the receivi alibration at 200-ke
intervals. This oscillator ‘will operate only when
switch S3-—1 is in the CAL. position. Calibration
of the receiver is obtamecl Ty feeding harmonics
of the cwstal o%c1llato1 mgﬂal"from the oscils

in’ \ plmg capamtox

of the bfo ‘Sine




.- . SECOND I-F
" AND CRYSTAL 0SC
v4 .

TO TERMINAL 3 OF -F

TRANSFORMER T6

conTrOoL © /

SHOWN IN PHONE POSITION

UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS,
GAPAGITORS ARE IN UUF,

T™ 263-3

Figure 60. Crystal calibrator circuit.

456 ke, a zero beat resu]ts because the 1-f signal
is also 456 ke,
¢, The tuning dial is’ placed ‘at any setting
‘corresponding to a harmonic of the 200-kc crys-
tal, If the r-f and h-f 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 i-f signal of precisely
456 ke, It will, then be. necessary to detune the

, SC) ‘ " The
cvystal oscﬂlator therefore acts as ‘a very accu-
vrate mgnal‘generator An external oscillator

A

could be used but it is advantageous to ha
a self-contained signal generator, so that th
receiver dial calibration can be checked at an
time and at any place.

e. Trangformer T7 is tuned to slightly high
than the crystal frequency of 200 ke, by mea
of capacitor C42 and an adjustable iron core
It is necessary for the tank circuit to be tun
to slightly above the crystal frequency, éthe
wise the circuit will not oscillate. Accurate ad
justment of the iron core is made by the manu
facturer and should not be disturbed.

f. Resistor R14 which is located within T7
is' the screen grid voltage-dropping resisto)
Capacitor C39 and grid leak resistor R13 d
velop the d-c hias voltage for the oscillator gri
(pin 4). Capacitor C46 is the usual screen gri
(pin 3) bypass when switch S3-1 is in an
position but CAL. A plug-in type Crystal Un
CR-2B/U 200-ke crystal is used.

g. The crystal oscillator is prevented fror

working in any but the CAL. position by a sec
tion of switch S3-1 that returns grid 1 t
ground.,
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iron core.
0 be tuned
\ey, éther-
curate ad- 26, Detector and First Audio Amplifier
!the manu- (fig. 61)
within T7
resistor, -
* R13 de-

“a. The detector stage uses the diode section -
4 V5, tube type 185, as a diode detector. The
attput of the secondary of T6 is applied to the
dinle section, pin 8 of V5, where the signal

lator grid ) . : . : .
reen grid itage is rectified. Resistor R18 is the diode
s in any wd across which is developed the audio voltage
stal Unit #nd ave voltage. Shunted across the diode load

4 capacitor C49 which, along with R17 and
ted from €47, filters out the i-f component. '
by a sec- - b. Resistor R16 and capacitor C33 constitute

rid " to % filter circuit which supplies the ave voltage to
‘the grids of tubes V1 and V3. This filter is

Figure 61. Detector and first audio ainﬂi

chodc 1oad rcsxstms is tapped off. .above R18 an
applied through coupling capacitor C48 to th

AJ. GAIN control, R19A, marked @ on .th
receiver. panel T romf Lher“"the a-f s1gna1 goe
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passed by capacitor C50, Plate resistor R21 is
.also bypassed, but the value of capacitor C52
is so chosen that only i-f and not a-f is bypassed
to ground.

AUDIO AMPLIFIER
7 3aa

e. Capacitor CB8 couples the a-f signal.
AT, GAIN control R19B which is ganged
R19A, The signal is then fed directly to
control grid of tube V6.

4K

OUTPUT

NQTE:
UNLESS OTHERWISE SHOWN,
RESIBTDRE ARE IN QHMS,
CARSCITORS ARE IN UUF,

ulred outpu 1mpedance 1s selected by switch
S4 which is Iocated on the rear of the receiver
chasgsis. Capamtor C57 bypasses unwanted h-f
and 1mproves the stability of the audio signal.
The screen: recelves voltage from resistor R23
which is bypassed by C55.

"~ b. A sidetone monitoring -system is incor-
porated ‘to 'monitor:the  transmitter. When
switch 88-2, control ®, is in the. PHONE, C.W,,
or CAL. po'%iti()n‘ and during operation of the
transmitter,” a’ sidetone. ‘signal is taken from
the secondary of the modulatlon transformer in
the transmitter and is con_nected_/to the primary

76

SWITCH
SIDE TONE TO  TO 8+ To[PHONES
SIGNAL $3-2 B.F.Q, JACKS
SWITCH T™M 263~76A
cONTROL ©

k Figure 62. Second audio amplifier stage V6.

IMPEDANCE

of the receiver output transformer through re«
sistor R24 and coupling capacitor C56. The
sidetone volume is adjusted by means of th
sidetone volume control located on the tran
mitter. The sidetone is shorted to ground whe
switch S3-2 is in the NET position,

¢. Two phone jacks are provided so that tw
headsets can be placed in parallel across th
secondary of output transformer T9, ‘

88. Beat-frequency Oscillator
(fig. 63)

a. Since the received c-w code signal is no
audible, it is necessary to provide means fo
producing an audible note, The bfo consists o
an electron-coupled oscillator, the oscillator se
tion being a series-fed Hartley circuit. The oscil
lator output, when beat against the amplifie
c-w i-f signal, produces an audible differenc
frequency. The fundamental of the bfo is 22
ke, but the second harmonic of 456 ke does th
actual heterodyning. .

b. The oscillator section of V7 uses grid
(pin 4) as the oscillator grid and uses grid
(pin 8) as the oscillator plate. The coil of T8 i
tapped at the correct point to maintain oscilla
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5 ganged ¢
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30FV5

N

Lo

L e e —

NOTE:
UHLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS, CONTROL@ {
€APACITORS ARE IN UUF. : T™ 2634

Figure 63. Beut-frequency oacillator.

éte vb]tage of V7

v.ang, and is directly connected for r-f, through = necessary to keep the d-¢'p
pacitor C60, to the filament of V7. The tank = off the diode plate of tube V5.

#il is tuned to resonance by capacitor C59. -~ d. The bfo is made inoperative on PHONE

{apacitor C58 is placed between the tank circuit by means of switch 83-3 which connects the

sl the oscillator grid so as to prevent the d-c . center tap of the tank coil directly to ground,

wwitage in the tank circuit from entering the thereby shorting‘f'out’ the_ bfo plate voltage.

sseillator grid circuit. The d-c bias is developed

sross grid-leak resistor R25, C58 acting as the 89, Rece:ver ‘Fiﬁamem Voimge Supply

grid leak capacitor. The oscillator plate (pin 3) (fig. 64)

geceives its voltage through the parallel com- a. The vibrator poWer’supply, the battery, or
%‘fapatlon of r.esmtors R26 and R27. Tl:le bfo is the hand-driven generator may be used to sup-
alined by adjustment of a powdered iron slug  1,1u glament power. Connections of the various
i coil T8. cables to the radio set can be seen from the
¢. The oscillations produced by the oscillator  cording ‘diagram (fig. 42).

section of V7 are electronically coupled to the b. Cord CD-1086 connects either Vibrator
ginte circuit of V7, are amplified, and appear. Power Unit PE/237 or Generator GN-58-A to
#cross resistor load R22. From resistor R22, the ~male plug J102 on the transmitter, which in
456-ke signal is applied through capacitor C51 turn is connected to switch S103C, control ®.
i the diode plate of detector tube V5. At the  Battery BA-48 also is connected to S103C and
dinde, it mixes with the incoming i-f signal is in effect, in parallel with the generator and
snd, if the main tuning capacitor is slightly  vibrator. Switch S103C aliows the battery to be
detuned, there will be produced an audible used for the STANDBY position only. In the
beat note, the frequency of which is dependent SEND position, only the vibrator or the genera-
un the amount of detuning. Capacitor C51 is  tor may be usea.,
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& 8witch S103C then leads to the female

smitter jack, J106, which is connected by
@ 3ET173-22 to female receiver jack J3.
43 ig connected to the headphone jacks J1
. 42. These headphone jacks act as a switch;

%, the filament circuit is disconnected.

The filaments are all connected in parallel,
wding the two filaments in tube V6 (tube
3Q4). The dial light switch S2, control ®,
«mnects one half of the filament of tube V6,
4 connects in its place the dial light E1.

ing it at 1.4 volts. Capacitor C24 is an r-f

¢ capacitor,

| 3. Receiver Plate and Screen Grid Circuits
(fig. 65)

% The plate and screen grid voltages are
stained from the generator, the vibrator unit,
the battery. Either the generator or the
swrator may be selected by means of con-
ting Cord CD-1086, as shown in the cordmg
dhagram (fig. 42),

sarough Cord CD-1086 to the transmitter re-
asptacle J102. Keceptacle J102 is then connected
# switch S103D, control ®, which determines if
w» battery is to be used instead of the generator
vibrator. The contact marked STANDBY
vonnected to pin B on the battery plug and
pin 68 on J102. Pin 58 is connected by cable
pin 33 of generator receptacle 240. The
genwrator wiring diagram (fig. 137) shows that
# 33 is not connected to anything. Therefore,
: the STANDBY position of switch S103D,

% the SEND position of control ®, the battery

seugh pin 57 on J102 to pin 21 on receptacle

wrator,
From switch S103D, the voltage is applied

Af‘f

sen the headphones are not plugged into the

#. CR1 is a selenium metallic rectifier which ’

% A8 a filament voltage regulator, main- :
‘cable 8E7173<22. The plate voltages of tubes

V5 and V6 only are obtained from pin 4 on J3.
~All other plate and screen voltages are obtained

saas which is so connected that the r-f will
it enter the filament supply lines. Choke L16 ~
he filament lead of tube V2 also serves this 1
rpose. The filament of V2 is connected to the =
¢ oscillator coils by means of band switch ©

i¥, control ®, C-84A acts as an r-f and i-f ..
; ' _tubes receive plate and screen grid voltage.

18 pushed, ‘relay Ki01- disconnects contact 19

% The selected power supply is connected

'_.'voltage smce relay’f:f ontacts "18-and 19 will re-

iy the battery supplies power to the receiver.  ghows: that rclg;y,

disconnected, and the receiver is connected '

# and from there to the h-v coil on the

#uns tube V104, a voltage regulator ‘which = J8./T]

, keeps the voltage th_at 1’s fed to the plate circuit

J106 and to contac
Relay KiOi furthe

- d. "Transmxtter ~
nected to receiver terminal board J3 through

from pin 3 on J8.

“e. 'When the transmltter section is not in use,
contact 19 of relay X101 is connected with con-
tact 18 to the power supply, and all the receiver ..

However, when the transmitter key is depressed
or the press-to-talk switech on the microphone

and connects contact 17 to the power supply.
The disconnection of contact 19 removes screen

‘voltage from all tubes, and plate voltage from
“all tubes but tubes V5 and V6.

f. In order to tune the transmitter to the

‘receiver frequency for net operation, it is neces-

sary that both -the transmitter and receiver

operate ‘simultaneously. However, it has been

pointed out that, because’of relay K101, only
the receiver or. the transmitter may function

-at any one time, depending:on the position of

the key or microphone button. if the handkey
is left up, the receiver will ‘automatically obtain

means, to pmvideu;\fol"tag‘eato t‘he transmitter.
This is’ the functlony of. sztch S3—-3 control ®,

on. receptacie*rJ 1




v Onlv %ome of.the transm‘tter
tubes are energized to ‘permit net operation.
":Th,e.,.a ubes V5 and V6 ireceive

FREQ. DOUBLER
vioz
344

M AS? R Oﬁ

tubes pass through resistor R28. This i
so that the low-frequency audio signals o
and V6 cannot modulate the r-f signals i
other tubes, or cause oscillations, which mi
occur if allowed to pass through the same dr
ping resistor used by the r-f and i-f stages,

POWER AMPLIFIER

MIGROPHONE
TI17 OR T45

CKEY 445

Vio3
2E22 ’

TO REGEIVER

MODULATOR
v1i0o5
3A4

(fig. Go)

@, GENERAL, The tranqmltter sect1on of Re-
ceiver-Transmitter RT-77/GRC~9 consists of a
master oscillatdr,‘ef:f;'eqdency doubler, power
amplifier, and modulator:circuit as shown in the
block diagram (fig. 66). The circuit is designed
to provide c-w; sww.oand voice modulated sig-
nals over a frequency range of 2.0 to 12.0 mc.
As in- the cne, of;;the recewer the frequency

drive theypowe ,mphﬁer asa,; Class C amphﬁer
The modulator ircuit supplies the audio power
necessary to Lsup;oresso gmd modulate the power
"~ amplifier. durmg‘phone and mew. operation. The
output of the power mphf‘ie’r‘ is then coupled

TM263~100

to the antenna through a suitable coupling ne
work. :

92. Master Oscillator (Noncrystal-controlle
Tube V101, Tube Type 3A4
(fig. G7)

a. The oscillator section of the transmit
may be either crystal-controlled or a self-excit
tuned-plate tickler coil feedback oscillator. F
the present, the noncrystal-controlled mas
oscillator will be discussed for band 1.

b. The upper coil of assembly T101 is in t
plate circuit of V101 and is tuned to any f
quency from 3.3 to 6 me, considering band
only, by means of ganged capacitor C101A, co
trol ®, alinement trimmer C106B, calibratins
capacitor C102, control @, and fixed capacit
C146. Ganged capacitor C101A is plugged in
terminal board J101A, and is therefore a com
plete plug-in unit. Plate voltage to V101 is ap-
plied through filter resistor R103 which is !
passed for r-f by filter capacitor C104 an
resistors R105, R120, and R121. Screen gri
voltage is fed through dropping resistor R1(:
which is bypassed for r-f by capacitor C103,
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¢, The coupling necessary to sustain oscilla-  doubler V102, 0146 is a temperature compe

~tions ig produced magnetically by the;plate and sating capamtor. ‘ ) ’

grid circuit coils of T101. e. From the upper left of the main schemati
d. The control grid receives 1ts d ¢ bias from (fig. 139), it can be seen that seven sectiom

the combination of grid leak resistor R102 and  of switch S101, control ®, are associated with

capacitor C105. The output from the oscillator ~ the oscillator circuit of V101,

is fed through capacitor C109 to the voltage (1) S101A (fig. 68). Section A of S10
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ated witk

of S10%

7B

(2)

(3)

conjunction with

determines which of the three plate
circuit coils is to be used. Thus, should
control ® on the transmitter panel be
turned to BAND 1, switch S101A
would lead the plate current of tube
V101 to the larger coil in transformer
T101, and no other. This is shown by
the weighted line in figure 68.

S101B (fig. 68). Section B of S101
shorts out the other unused plate coils
50 as to prevent interaction with the
coil circuit being used; such:

sitic oscillations.

S101C (fig. 69). Section C of SlOl‘

selects the proper grid Cll"CLlltCOll;fOI*
the frequency selected. This is done.in
switches
S101E, and S101F which connect the

coil selected to the grid by capacitor
C105. Since the entire bank of switches -
is ganged, the grid coil is automati-
cally connected to the grid circuit. By
~ ‘positions, the circuit then functions as a crystal
-oscillator. Crystal 1A is placed in the grid cir-

following the weighted line, starting

at the signal grid of V101, the entire

grid circuit path may be traced
through the various switches,

inter-
action tends to cause‘undeswable para-« :

S101D, -

_ (fig. 71).

(4) S101D. Section D of S101 selects, dur-
ing crystal operation, the proper crys«<
tal to be used for the frequency de-
sired. Section D also connects the grid
coil to ground through section E, as
shown in figure 69.

S101E. The rotor of section E is per-
manently connected to ground and
gerves as the actual ground connection
for the coil selected. It also shorts out -
-all or any’ crystals that are not m use.
S101F. Section F of 01 ‘
_the selected coil to the grid of tube
V101 through capamtor C105.
' 8101G (fig. 68). Section G of ]
connects cscﬂlator voltage from
‘plate coil in. use to the signal grid
: the voltage doubler V102,

(6)

Crystal Osc:llutor (Crysial-confrolled)

a. When control ® is at one of the,XTAL

cuit by means of switches S101D and S101E.
Switch S101E discounects: from

MASTER 0SC. 2|6
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Figure 70. Transmitter musier oscillator (erystal-controlled), simplificd schematic.
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ground‘the crystal used, and connects to ground
all unused crystals.

D. Screen grid capacitor C103, which was an
r-f bypass for MO operation, becomes by means
of switches S101D and SI101E, the coupling
.. capacitor from the sereen grid to the oscillator

“erystal. When control ® is at one of the XTAL

positions, the circuit function is the same as for
MO operation except that the ungrounded crys-
“tal circuit is coupled to the screen. When the
tuned  cireuit is .adjusted to the crystal, fre-

DOUBLER
3A4

" passed to ground,.

TM263-31

quency V101 will oscillate by virtue of the fact
that the combination of capacitor C1038 and the
crystal results in a low-impedance circuit on
the screen grid. If the circuit is tuned to any
other frequency but the crystal frequency, the
resultant high-impedance circuit is not effec-
tively bypassed to ground and the oscillation
will cease since neither the screen grid nor the
low r-f side of the feedback winding in the
oscillator grid (pin 4) circuit is effectively by-

T0 0SC

Ti04A
TO GRID QF

p * PA TUBE (VI03)
coiTiol ¢lolg DOUBLER SOIL
‘ 12-170 (BANO 1) g
GANGED TUNER
. GONTROL -(D
Y0 HF
0SC CoIL =t -
THRU RI21 claz |
TO CONTACT 9 © TO SWITCH
OF KEYING S1OtH TM263-26
RELAY KIOI , )

Figure 72. Frequency doubler stage V102, sinplified schematic.
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¢. Resistor R102 is still the grid bias resistor
#3 in MO operation, while capacitor C105 is the
grid leak capacitor. R104 is an r-f decoupling
resistor.

d. 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 platle
zircuit is tuned to the crystal frequency desired
by capacitor C101A, control @.

e, Tube V101 is in operation only when the

the microphone is pushed. This is so because
V101 derives its plate and screen voltage
through keying relay K101 and the relay is
sctuated only when the microphone or key is
in use. Tube V101 also operates on the NET
pogition of control ®, regardless of the position
of relay K101,

S (fig. 72)

. The output of the oscillator V101 is. cou
pled by capacitor C109 to the frequency double
stage V102, which uses a tube type 3A4
‘b, The doubleér is operated as a Class C ampl
tier and is adjusted to distort the frequenc

plate circuit is tuned to resonance at a frequenc;
just twice that of the incoming oscillator signa

¢. The output of the oscillator stag‘e is cou-
sled to the control grid of the doubler stage by
“eapacitor C109 and grid return resistor R104.

~af 8 parallel resonant circuit, using T104 which
s slug-tuned, alinement capacitor C111, fixed
eapacitor C147, and ganged tuning capacitor
_€101B. Capacitor C101B is connected to the
Iransmitter through plug. P101B by means of
~which it may be easily removed from the trans-
mitter for replacement. Capacitor C110 is used
%o block the d-c plate voltage from the tuned
wircuit.

d. The plate of V102 is shunt-fed through
¢hoke coil 1101 in series with dropping resistor
H105, The voltage to the screen is made lower
than the plate voltage by means of dropping

xey is depressed or the press-to-talk switch on

94, Frequency Doubler V102, Tube Type 3A4

input to its grid. The tuned tank eoil“in the

i:?d therefore, selects only the second harmonie
" the oscillator output to pass on to the power;

‘The 'process by which modulation is aceom-

The load in the plate circuit of V102 consists

resistor R120. The combination of R120 and
R105 is bypassed to ground, for r-f screen
current, through capacitor C142, Plate and
screen voltages to the doubler are cut off when
the keying relay is open. When the key is de-
pressed, the relay closes and the doubler then
receives voltage for operation.

¢, From the main schematic (fig. 139), it can
be gseen that switeches S101H, S1011, and S101J
are associated with the doubler tuned circuits.
These are part of control ® on the transmitter
panel. There are three plate coils, one for each
of the three transmission bands. Switeh S1011
determines which of these coils is connected to
the plate of tube V102. Switch S101H shorts
out the other two coils that are not being use
Switch 8101J conneets the doubler output fro:
the coil in use to the grid, pin 3, of the power
amplifier tube V103, All these switches are
ganged.

95 Power Amphf‘er Stage V103,
Tube Type 2E22
(fig.78) :

'GENERAL. In order that the an‘c
ceive sufficient power for radiation of th
nal, a power amplifier is “coupled between the
voltage doubler‘and the antenna. This amplifie
is operated Class C. Modulation of the signal
takes place in the power amplifier stage T
,types of signal are possible : cw, mew, and pho

plished is the variance of the suppressor grid
voltage by means of a modulator tube, and i8
explained more fully in paragraph 97. "
b. SIGNAL PATH. The signal enters the ampli-
fier grid, pin 3, directly from the plate load ¢oil
of the preceding doubler stage V102, through
the switch S101J. After amplification by the
tube the signal leaves the plate and enters one
of the tuned tank circuits selected by band
switch S101L, control ®. Since the transmitter
is designed to operate with a whip, long~w1re,]ﬂ'
or doublet (with a 72-ohm transmission hne)‘ .
antenna, it is necessary to provide the correct
matching circuit for maximum power transfer.
Thus S101M, which selects the output from the
plate coil in use, leads the signal to switches
S102A, B, C, D, and E, control ®. This last bank -
of switches selects the proper matching circuits
for the antenna being used. After the signal has
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. been led to the proper transformer T110A or
#, it goes to contacts 3 and 11 of keying relay
K101, and when the key or microphone is in
gue, it is fed to the antenna and radiated out
into space.

¢. SIGNAL GRID CIRCUIT. Switch S101J selects

use and applies this output to the grid, pin 3,

typassed for r-f by capacitor Cl14. Pin 1 of

with capacitor C115. Capacitor C115 bypasses
- ground the unwanted r-f pickup of the lead

id excitation fail,

b' destruction of the tube (f below).
d. SCREEN GRID CIRcUIT, HI AND LO POWER
{fig. 74).

fier is controlled by varying the screen
grid voltage. R124, the screen grid
bleeder, stabilizes the screen grid vol-
tage. There are two possible levels of
output; HI and LO power, and these
are selected by switches S$105-1 and
S105-2, control ®. If the weighted line
in figure 74 is followed from the screen
grid, pin 2 of V103, it will be seen that

3105-1 and S105-2 to the series com-
bination of resistors R117 and R118,
" and then to the power supply through
the contacts of relays K102 and K101,
This series arrangement of the two
resistors is the LO power circuit since
the screen of V103 is at a low poten-
tial because of the large drop across
the series combination of R117 and
R118, When HI power output is de-
sired, ganged switches S105-1 and
5105-2 are turned to HI and R117
is then placed in parallel with R118
(fig. 75). There is less voltage drop
across the parallel combination than
the series combination and thus the
screen grid has more voltage placed
upon it The" scree g id voltage de

the output of the doubler coil for the band in

of the power amplifier. The grid return is ~
hrough resistor R106, relay coil K102A, and re-
sistor R107. The,d-c bias for the tube is devel-
gped across these three items, while they are

the filament is bypassed to pin 5 of the filament
gonnected to pin 1. Relay coil K102A has its:
gontacts in the screen. grid-circuit-and should:

these contacts “open; re-

oving voltage from the screen and preventing makes the transmitter 1noperat1ve ‘while the

(1) Th‘e power output of the power amph- 4

the screen current passes through’

termines, to a large extent, the cur- .
rent through the tube and thereforé -
the power output.
Resistor R124 forms a voltage d1v1de1‘
system with the combination of R117.
and R118 across the power supply, and
the screen grid receives its, voltage
from acroSs R124 Capacitor 0116 1s

(2)

receiver is being listened to. However, When,ﬁ,
the key is depressed or the press-to-talk switch
on the microphone is pushed, relay 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.

f. RELAY KI102A. The contacts of relay
K102A are located in series with the screen grid,
but the relay coil is in series with the control
grid, pin 3 of V103 (fig. 139). Thus, the direct
current in the control grid circuit flows through
the relay, keeping contacts 4 and 5 closed dur-
ing transmitter operation. Should the signal
grid excitation be cut off for any reason, the
grid current would cease and the relay would
no longer be energized; the contacts in the
screen circuit would open and the screen would
no longer receive any voltage. This arranges
ment, which cuts off screen grid voltage whén
excitation fails, is necessary to prevent damage
to the power amplifier tube and circuit. The
tube is a Class C amplifier with 500 volts on-
the plate, and the negative grid bias is devel«
oped solely by the d-c grid current. Therefore,
if the grid excitation should fail, there would
be no negative bias on the grid. This would
result in a plate current large enough to fum
the tube.

¢g. RELAY Corn K102B,

(1) Relay c011 K102B 1s p]
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1

ISITION

end of K102B connects to ground. The
other end leads through contacts 156
and 16 of keying relay K101 (fig. 139)
to switch S103A, which connects to the
6.3-volt regulated supply voltage. Con-
tacts 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 magnetism 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 miero-
phone is not depressed.
(2) As soon as the key is pressed down,
a small signal current starts to flow

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

tacts 4 and 5. Therefore, more rapid
keying is allowed since, almost im-
mediately upon key closure,

power amplifier screen grid circuit
If coil K102A had to magnetize
iron core from a pomt of zero mag‘ne
“ism, there would be an appreciable
< time lag untﬂ the current thr‘ugh

ays K101 and K102 open, ‘arcs are’f

itable filter or arc suppression circuit. This
the function of capacitors C144 and C145
wl resistor R119 (fig. 75). )
i. PLATE CirculT (fig. 73). The signal from
v plate of V103 enters the coil selector switch
$01L, control ®. Coil T107, T108; or T109 may
¢ selected, depending on the band of transmis-
sh degired. Capacitor C101C isthe main tuning
pacitor for the coil selected and is ganged to
P21610°-51~~"7

in the power amplifier grid circuit,
causing coil K102A to be energized -

only a very small value to close con- :

coil

_switeh positions are:
K102A has enough energy to close the - .

%}Ch ereate r-f disturbances, called lcé:t/-syéli’cfk:s.;;

_primary of either transformer T110A or T110B

the other tuning capacitors, control ®, for the
preceding  stages. Switch S101K shorts out
those tuning coils which are not in use, Consid- «
ering band 1, capacitor C118 is the alinement =
trimmer. The bottom of each coil is connected 7 .
to resistor R108 and from there directly to the
500-volt -d-c: supply - (fig.. 73). Two leads are
connected from across- R108 to the metering
socket. This is & means whereby the current in

the plate circuit can be measured. Capacitor
C121 is the bypass for R108, and places the
lower end of coils T107, T108, and ' T109 at
ground r-f potential,

96. Antenna Switching and Tuning Circuits
for Transmitter
(fig. 76)

a. There are 11 possible positions for ganged
switch bank S102, control ® (fig. 76). Only:
switches A through E enter into transmitter
operation, Section F is for receiver operation
only. These 11 different positions are necessary
80 that the antenna will be matched to the power:
amplifier output coil for maximum power trans-
fer throughout the entire frequency range of the =
transmitter. The functions of the differen

(1) Pos:txons 1, 2, 3 cand 4 match the pow

doublet antenna for alI frequencxe
Note. Tigure 77 ‘shows, ‘in simplified £
‘the ' different ” éircuit elements  ‘connected
‘each of the 11 distinct positions of - sontrel: @
by ZThe ‘whip or long-wire antenna when co:
nected to the ANT. post can be considered as an
impedance to ground. For positions 1 through 8"

of control ®, the antenna is in series with the

and this series circuit is in parallel with a pors
tion of coil T107. In position 1 only, loading coil =
L102 is'added to the series combination. In posi:
tions 6, 7, and 8 additional capacity is placed in
parallel with the antenna by means of capacitor
C128A,:C128B, or C128C. For the doublet cirs’
cuit, positions 9, 10, and 11, the primary of =
transformer T110A or T110B is completed tof:,
ground through capacitor C128A, ‘
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ontrol © is an adjustable powdered iron
at slides within coils T110A and T110B,
hem ‘to resonance. Indicator 1101 is a
on bulb which, by means of its highest
"’iihance, indicates when control © has tuned
he antenna coils to resonance. Figure 77 shows
hat the neon bulb is in series with coil L104,
!pamtor C124, and capacitor C125. This high-
mpedance series combination is placed across
he primary: of either transformer T110A or
'110B, dependlng on the switch position of con-

MODULATOR
3A4
VIO5

indicator. -The indicator glows at brillian
which is roughly proportional to the r-f volta
across the primary coil, and is therefore an i
dication of how closely the transformer is tun
to resonance. Resistors R122 and R123 are
series with, the neon indicator bulb and th
series combination is placed across the 500-vol
d-c line, when contacts 9 and 10 of relay K101
close. This arrangement is necessary to provi
a break-down voltage so that the neon tube w
be ready to light as soon as enough r-f volta
is put across it, The d-c is thus like a keep-aliv
voltage.

Modulator Stage V105, Tube Type 3A4

(fig. 78)

GENERAL The modulator circuit develops
o ~udio voltage to suppressor-grid modulate
i, power amplifier during phone and mecw
‘)eratlon‘ These audio variations from the mi-
ophonez&;are fed from the matching trans-
"_12 to the control grid of V105; they
e amplified “and appear across the modula-
n transformer T113. If the suppressor grid
rcuit of the power tube is traced on the main
‘hematic: (fig. 139) from pin 4 of V103, it will
» seen that it goes through switch S105-4 to
gistor. R114, which is connected across the
.condary of the modulation transformer. The
her end of R114 connects to relay coil K102A
. geries with resistor R107 to the grounded
‘ament lead of the power tube. Thus, the modu-
‘tion voltage is in series with the negative volt-

g
~TO POWER
ST SOCKET

":'Fzgure 78 Modulator stage V10.5. &im

USIDE TONE
" TO RECEIVER

T R oERTENE
ed gchematic,

age on-the suppressor grid, developed by the con-
trol grid current through K102A and resistor
R107. The modulation voltage, therefore, varies
the voltage on the suppressor grid in accordance
with the intelligence in the microphone, ami
the suppressor voltage determines to a large ex-
tent the plate current of the power amplifier.

b. PHONE OPERATION. ;
(1) If the signal grid lead from pin 4 of
modulator tube V105 is traced, it wili

be found that terminal 4 of T112 con-
nects to switch S105-3 which, in the
PHONE position only, leads to resistos
R107 in the signal grid circuit of
power amplifier tube V103 and fro
there to ground (fig. 139). The grié
current of V103 develops a voltage
across R107 and since this resistor iz
also in the grid circuit of V105, tu

V105 is
erating i
The moc
voltage
compose
This filt
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voltage.
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V105 is also biased to its correct op-
erating point by this resistor.

{2) The modulator tube receives its plate
voltage through the decoupling filter
composed of L.103 and capacitor C138.
This filter is connected to the power
supply through contacts 17 and 18 of
keying relay K101, Thus, unless the
key of the microphone button is de-
pressed, the contacts are open and the
modulator does not receive any plate

7 voltage.
{3) The screen receives its voltage from

vs at brillians
0 the r-f voltags
therefore an i
sformer is tun
ind R123 are
* bulb and th
oss the 500-vo
0 of relay K1@
ssary to providge
-e neon tube w
sugh r-f voltage
like a keep-alive

£

to terminal 7 on receptacle 3106 (see

- is connected to terminal 2 on J 106
“ means of connections through circuits

81). Terminal 2 is connected to B
through contacts 17 and 18 of keymg’
" relay K101. Thus the screen: voltage
depends, as with the plate, on the posi-
tion of the keying relay..If the key is
up, there is no screen or plate voltage

is the screen bypass capacitor.

¢. MCW OPERATION. During mcw operation,
ke fixed bias which the modulator tube re-
s#ived from the power amplifier grid circuit is
#o longer present because the connection is
sroken by means of switch S105-3 (see main
swhematic). Therefore, the modulator tube be-
#omes an audio oscillator due to the positive
feedback through capacitor C136 and C143. The
fube then develops its own bias across R112 of
wst the right value to sustain oscillations. Re-
sistor R116 is placed across the output of the
modulation transformer T113 by switch S105-4
to adjust circuit conditions for oscillation. No
¢hange is made in the connection to the sup-
pressor grid of V103 and, therefore, the trans-
mitter signal is modulated by the audio oscilla-
{iong of the modulator tube and a mew is radi-
sled from the antenna.

d. C-W OPERATION (fig. 139). For c-w oper-
tion, the modulator tube does not receive any
#rid bias from the power amplifier tube and,
‘therefore, continues to operate as an audio 0s-
illator. Ilowever, switch S105-4 connects the
suppressor grid of V103 directly to the positive
side of the filament of V103, and disconnects it

T™ 263-7¢

iped by the cone
A and resistor
ierel ., varies
i in accordance
crophone, and
s to a large ex-
er amplifier,

from pin 4 of
traced, it will
4 of T112 con-
which, in the
rads to resistor
sid circuit o
103 and fro
39). The gri
ps a voltag
his resistor i
of V105, tube

_transmitted. It is possible to hear a s1deton
“aven though there miay be no r-f poWer trans
,mztted Potentlometer R115 contkrol ®, acz‘

dropping resistor R113 which .¢connects

__main schematic). Terminal 7 on J106

located inside the receiver cabmet ﬁg ;

on the modulator tube. Capacitor C137

“the transmitted signals.

‘coil and from there to the tip, marked T, on bot

from the modulator tube. Thus, the signal radi-
ated is c-w: without any modulation. Although"‘
the modulator tube no longer modulates
radiated -signal, it still oscillates to. prow
sidetone signal.

98. Sidetone Monitoring Circuit

a. A sidetone circuit in the transmitter per<
mits the operator to monitor his transmissibn's :
on phone, mcw, or c-w. The sidetone sugnal i i{;
obtained directly from the modulator and,
therefore, does not depend on the r-f power:

the master oscﬂlator, doubler, and: h
circuit of the power amplifier. The re :
keys the sidetone oscillator in synchrOmsm with
When switch S8-3
(control @ on the receiver) is turned to NET or
CAL. the sidetone oscillator is made inoperative
by the removal of the screen voltage. This pre
vents sidetone from interfering with zero beat-:
ing of the transmitter to the receiver. - ‘

99. Microphone and Key Connections
(fig. 79)

@. Both the microphone and the key are ar-
ranged so that either may complete the electrical
circuit of relay K101. The microphone does so
by means of a self-contained push-button switch,
while the key acts as its own switch. The cur-
rent for energizing the relay coil enters the :
transmitter through pin 45 of receptacle J10
It then flows through switch S101N to the _reJ

the microphone and key receptaclés. It ca
seen from the diagram that the  key, wh
closed, connects the relay through' the- sleeve
of J105 to ground, thus completing the
circuit. Should :the press-to-talk switch o
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Figure 79. Microphone and key connectiona.

ter from pin 54 of receptacle J102 and ﬂOWs
through the SEND position of switch S103A to
the contacts of relay K101, and switch $105-8.
S105-3 is in the CW or MCW. position, the
rrent will reach the microphone regardless of

kthé’k""pofsi’tion “of “the relay contacts  (fig. 79

However, if S105-3 is in PHONE position, tbe
only way that the microphone can be energw
is if relay contacts 15 and 14 are closed. Fr

‘the pole arm of S105A, the current goes throug’

current limiting resistor R111-to the primars
of T112, and from there to ring on jack J104

The’ connectlon thhm the ‘microphone itself

from ring on Plug PL—68 through' the” Bs
lead to-the. sw1tch contacts and to ‘the miers
phone carbon button -From the button the cu

_rent flows to the black lead connected to tk
"sleeve of Plug PL-68, which fits into the sleevs

of jack J104 and from there to ground. Capacs
tor CA-336 (inside the microphone (fig. 20);
is a filter to bypass any disturbances set u
between the carbon granules.. Capacitor C1%
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¥00. Transmitter Filament Supply
Connections
ts (fg. 79). (fig. 80)

position, ths
be energized
closed. From
goes through

a. The transmitter filaments receive their vol-
- tage from pin 54 of receptacle J102. The regu-
wled 6.3-volt supply is fed to switch S103A.
ontrol &, and from there to S105-3, control

the prima .+ and also to contact 15 of keying relay K101.
m jack J104 ‘ the PHONE position of control ®, the tubes
hone itself i

n receive filament voltage only if contacts 15

ugh the™
o the micres
tton'the cur
ected to-t
ito the sleev

w key or microphone button is-depres ecL I
ke mcw and c-w positions of contro

on of the relay contacts,
Capacitor C132 is an r-f bypass cap:

inces set up
)acitor C13%

Figure 80. Transmitter filament voltage supply circuits.

id 14 of K101 close; which they do only when

aments receive voltage regardless of the po~.

R109
€8

1102
DIAL LIGH

} SIO4

T™ 263~13 :

located in the transmitter and may be turned
on by means of push-button switch S104, con-
trol @, which normally is held open by a spring...

d. CR101 is a selenium voltage regulator used
to keep the filament voltage on tubes V101,
V102, and V105 constant at 8.6 volts, A

. Transmitter Plate and Screen B
Suppiy Circuits Ca
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ed by T107 and R108 to pin 47 of J102
1). Thus, the moment the generator is
ked, or the vibrator is switched on, the
wer amplifier plate is energized.
" ¢. GENERATOR POwWER SuppLY. The 105-volt
'output of the generator enters the transmitter
through terminal 57 of J102 and is fed to the
SEND tap on switch S103D, control &, When
control ® is placed on SEND, the voltage is
fed to pins 3 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 re-
‘ceive voltage, except the plate of V103 (fig. 82),
If the key or press-to-talk switch on the micro-
1r“’!one is ‘depressed, these contacts close; all
. .~es receive voltage and the transmitter is in
N ,‘operatlon, )
d,. OVERLOAD RELAY. Contacts 5 and 4 of over-
load relay K102 are in series with the dropping
resmtors to the screen grid of the power ampli-
er tube V103 (ﬁg 82). These contacts nor-
are, closed ‘Should the signal voltage on
ntrol grlcl of V103 fail, the tube would
ge be negatwely biased, and a very large
current would result, which ‘could ruin
In order to avoid this possibility, a
i placed in series with the signal

awn and. the relay coil is deenerglzed

g from V108 and reducmg the plate cur-
r” almost zero.

e, NET OPERATION (par. 56). In order to
me the transmitter to the frequency of the
net it is necessary first to tune the receiver to
the the net frequency and then to tune the
transmitter oscillator tuning dial to zero-beat
with the incoming net signal in the receiver.
If the full power of the transmitter is used, it
s drOWn out the ‘net signal making it im-
vossﬂole to zero-beat. Therefore, the key or
nicrophone button should not be depressed dur-
ng the tuning of the transmitter for net opera-
-ion. However, if the key or microphone button
s.not depressed, relay K101 contacts 17 and 18
vill- not be closed and the transmitter tubes

4106 on the transmitter to plug 734 on th
~vibrator (fig. 64). When the set is used for
.long periods of listening only, a low voltage or
- stand-by portion of the vibrator unit is in
operation, The l-v power supply requires much
~ less vehicular battery current than does the h-v.
.- supply. This portion operates when swite
-+ 8108D, ‘control ®, is at STANDBY (fig. 81).

ontacts of the coil are placed in. A heavy duty portion of the vibrator supplies.

he screen grid. These are contacts -

Thvrefore, if the signal. fails, no cur--" celver and transmitter of the set. It operate

when control ® is at the SEND position.
ntacts -open, -thus: removing screen grid =

V104 is a gas-filled diode which draws just

pressed, the
r transmitt

will not receive plate and screen voltages., T
overcome this, only oscillator tube V101 a
doubler tube V102 are fed with enough ope
ating plate and screen grid voltages. This
accomplished with switch S3-3, control &

ong are peri

which is located in the receiver cabinet an a. The ante
. 1s connected to the transmitter by cab seceiver to th
3E7173-22. When switch S3-3 is turned te (1) Com
NET, it shorts out contacts 17 and 18 of rela the ¢
K101 (fig. 82). This allows the combined plate (2) Con'
and screen grid currents of the doubler and min-
oscillator tubes to flow through resistor R102 (8) Con
and switch S3-3 to terminal 57 of receptacle rece
J102, and from there, by Cord CD-1086, to the forn
- generator. Switch S3-3 also disconnects the (4) Con
- screen grid of the modulator tube V105 from the
. the voltage source so that the tube is inopera- T11
- tive. This prevents sidetone from interfering b. Plate v

with the zero beating in preparation for net
operation, ‘

f. VIBRATOR PowiErR UNi1T PE-237. In order
for the transmitter to receive power from the
vibrator unit, Cord CD-1086 is plugged from

gelver tubes ¢

46 bhecause (
which, if allo
e relay, wc
nening of t}
c. Plate a1

103. Genert
 Generator
shine with it
ap gear tral
generator co
which are reg
woltages are
sipple and

4%-(*) is a
wound field .
sare consists
#.volt windh
snd a 425-vo

all power necessary for operation of the re.

" g. VOLTAGE REGULATOR TUBE V104. Tube

enough current through it so that the voltage
drop across resistor 229 in the generator or
resistors 721-1 and 721-2 in the vibrator 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, during receiver

operation, muntator.
102. Keying Relay K101 104, H-v Ci
. . , fig.
Keying relay K101 is actuated by either the (fig
telegraph key or by the microphone press-to- g. Inad-c

tallk switch. When neither of these devices i eonstant dir



ough oper-
res. This i¥
control @,

37. In order *
er from the

lugged from
734 on the
is used for
w voltage or

unit is in
'quires much
does the h-v
vhen switch
Y (fig. 81).
ator supplies
1 of the re.
. It arates

1sition.
V104. Tube
draws just

. the voltage
renerator or
vibrator will
11 of voltage
e and screen
d modulator
e and screen
ing receiver

y either the
ne press-to-
e devicey is

epressed, the receiver is in operation, while
fur transmitter operation, the key or micro-
hone switch must be closed. When the key or
iicrophone switch is closed, the following func-
ions are performed by keying relay K101:

a. The antenna circuit is sthched from the
t’&ewer to the transmltter. o

; the ground from switch S102A.,

(2) Contacts 3 and 4 close, connectmg ter-
~ minal A102A to switch S102A.
: (3) Contacts 6 and 7 close, connectmg th
' receiver antenna- matchmg trans
9 former T114 to ground.
" (4) Contacts 11 and 12° close,

T110A.

b, Plate voltages are removcd from all re-
ceiver tubes except V5 and V6. Screen voltages
~are removed from all receiver tubes. Contacts
18 and 19 open, disconnecting terminal 3 on
receptacle J106 from the power feed line. Plate
voltages are not removed 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 them upon the
opening of the contacts.

¢. Plate and screen voltages are applied to

103. General

Generator GN-58-(*) is a hand-driven ma-
chine with its armature rotated through a step-
up gear train from cranks. The output of the
generator consists of two independent voltages
which are regulated by a voltage regulator. Both
voltages are filtered to eliminate commutator
ripple and r-f interference. Generator GN-
58-(*) is a two-pole machine which has two
wound field coils, 237-1 and 237-2. The arma-
ture consists of two independent windings; a
6-volt winding connected to a 1-v commutator
and a 425-volt winding connected to a h-v com-
mutator.

104, H-v Circuit
(ﬁg‘. 137)

the master oscillator and doubler stages. Con-
tacts 17 and 18 close, connecting the plates and:
screens to the power line through pin 7 of
voltage regulator tube V104,

fier tube V103. Contacts 9 and 10 close, con-
~nect’ing"”the screen voltage dropping resistors

(1) Contacts 1 and 2 open, dlsconneetmg -

connecting 4
the doublet lead to transmltter coil

circuit. Contac’cs 14 a’ﬁd 15 close:,

a. Inad-c generator, the output'is’ ‘not a pure

d. Screen voltage is applied to power amph~

connectmg
resistor R111 to the 63-volt supply . entermg
terminal 54.of receptacle J102. .

. Coil K102B, which is part of overload re- i
lay K102, is constantly energized during res
cewer operation. For transmitter operation the
voltage across the coil is removed. Contacts 15
and 16 open, disconnecting K102B from the 6.3-
volt supply entering terminal 54 of receptacle
J102.

Section [li. THEORY OF THE GENERATOR

field set up by the field poles is not uniform. The
magnitude of the voltage induced in the arma-~
ture coils depends on the speed of rotation of
the armature and the strength of the magnetic :
field. Since the magnetic field is not of the same
strength at all points around the armatufe,the ‘
voltage output of the armature will have a rip=
ple in it instead of a smooth constant value.
This is called commutator ripple. In order to
smooth out this ripple, a filter circuit is inc
porated in the generator housing. This filter
consists 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 commutator, caus
r-f interference. The filter removes this ifité
ference from the power leads by bypassin
r-f to ground. through the capac1tors
b Becam : '




64,
1smitter mterconnecting cable from the sock-
in- back of the receiver chassis. The re-

stances to be obtained between ground and
erminals 8, 4, and 6 are clearly shown in figure
92..1f these readings are not obtained, do not
upply power to the radio set, but trace the
ircuits to see where the shorts or opens are
ocated, If this is not done, the power supply
ay be. damaged

J3
QUTSIDE VIEW

® O~
@®@0

\MPEDANCE

1.5

; ™ 263 57A
F’lgm'e 92 Receiver power 7eceptacle J3.

b. TRANSMITTER POWER SUPPLY CIRCUITS
figs, 80, 81, 82, and 93). Disconnect power
cables, Cords CD-1086 and CD-1119, from the

Check the resmtances to

OO WITH HANDKEY UP = ©*

I2"WITH HANDKEY DOWN

©0 INDICATES INFINITE RESISTANCE
% CONTROL (E) ON SEND OR STANDBY,

CONTROL (D) ON MCW OR CW
¥¥ CONTROL (E) ON SEND OR STANDBY,
CONTROL (D) ON PHONE TM2G3 -§
Figure 93. Transmitter power socket resistances
to ground.

the power supply to the radio set and set up the
unit for normal operation. Refer to the equip.
ment performance checklist in paragraph 7%
and operate the set as deseribed in the checklist
This step is important because it frequently in-
dicates the general location of trouble. Alse
listen for crackling or buzzing noises, whick
indicate h-v arcing.

b. In some of the tests to be described latertk
it may be desirable to use a dummy antenns
instead of an actual radiator. The dummy an-

tenna for transmitter tests is a 20-ohm nonin.
ductive resistor in series with a 70-uuf (miecr
microfarad capacitor and an 0 to 2 amperes
r-f meter. This is equivalent to a 15-foot whij
antenna. Connect the meter end to the chass
or GND. post on the receiver. The resistor end
connects to the ANT. post on the transmitter,

Note. A 5,400-ohm noninductive resistor is equivalent
to a half-wave antenna (control @& in REEL position).

137 Trouble shoohng Charts

: The followmg nine trouble-shootlng charts
i are supphed as an ald in locatmg trouble in the
" equipment, s : :

4. The c!

seagl 'aph

Secti

. All contr
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and trans
sperates;
Bght.

3 Transm

peiver dc
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Correction

3. AII other tubes normal.
Control ) on C.W. or CAL,

“,‘84. No d-¢ voltage on pih 1.

All other tubes normal.

Capacxtor C60 shorted -
Resistors R26 and R27 defective _._
Tube V7 (1R5) internally shorted__
Short or open in the supply line

to tube V7.

34a,

b, Tube V7 (1R5) defective _._____

minals 2 and 4 of coil T8.
b. Replace capacitor CGO0.
¢. Replace resistors R26 and R27.
d. Replace tube V7 (1R5).
34a. Remove tube V7 and check for zers
resistance between pin 7, of socket V¥
and pin 7 of tube V4 (1R5).
b. Replace tube V7 (1R5).
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Figure 98, Recetver bottom, parts location.

141, Receiver Tube Socket, Voltage and Re- (6) Switch @ at BAND 2.
sistance Diugrum (7) Controls ® and ® (A. F. GAIN and
) , _ R. . GAIN) at full ON posmon‘ex
The d-c voltages given in figure 99 were cept as noted.
ande with a 20,000-ohm per volt meter under
he following conditions, except as noted on the
idagram. Those voltage readings which are e
marked with an astel‘lsk (*) were made with a bh. The resistance values were measured with
YTVM. . ~an ohmmeter under the follong‘ condltlons
(1) Switch ® (on transmitter) at SEND. '
(2) Switch ® (on transmltter) at BAND ’ tubes in sockets i
2-MO. from tube pin to cha@t;is
(3) Switch ® (on transmitter) at CW-HI,
(4) TUNING control ® on 1'ece1ver tuned N mitter.
to 5,100 ke. | (3) Phone plug is disconnéctea’
5) Control ® on receiver at C.W. _ PHONE jack.




+95
OO0 K%
1.0 MEG % %

" SEE CHART
BELOW

“DETECTOR
A~F AMPLIFIER
VL)

'so Blgurs 10

2B0KBANDS ZAND3 & SEETE I
700K BAND | ST ZoINEGH

3.2 MEG %% o £2. D-c
: C

The d-c
{ls in th

Zranaformer
ar col

R-F AMPLIFIER = ' AUDIO AMPLIFIER _ : T

127 K%
I MEG % %

DON'T TAKE THIS MEASUREMENT

- VOLTAGE MEASUREMENTS NOTES;

# #INDICATES' [R=FGAIN] CONTROL ® AT OFF.
(INDIGATES NO CONNECTION. .

V3 PIN 3‘(SC"REE'N‘) ‘RESISTANC‘ETO CHASSIS
 SWITGH ‘ R—F GAIN CONTROL

' L MAXIMUM -] . MINIMUM

120K B 27K

Tk
LB, 7MEG"

Figure '99, Re




|PHONE] [ocw] [NET] [cAL]

controL ©

SWITCH $3 TM263-66
Figure 100. Location of wafer seetions of switch S3.

142, D-c Resistances of Transformers and
Coils

The d-c resistances of the transformers and
#0ils in the receiver are listed below:

) AT MaxX.

Tranaformer

or coil Terminals

Ohms

T Place test prods into | BAND 1*  p**
8-9 on power | BAND2 . _ b**
socket J8 to test | BAND S8 DR
all three primary
coils of trans
former T1. '

4—GND. BAND 8* Sk
3—-GND.

BANDZ .  .G**

‘Remove tu'be V2
BANDZ B

TM263-58A

L SRR

Bemmmine |

;/dure. Wh_en workmg’ back from

~ Remove tube V2.

ransformet’
fovocereoil

 Perminals

*Turn control ® to the band indicated for the temli
checked.
**Resistance negligible, .6 ohm or less.

143. Signal Substitution Notes

At times the condition arises where the trou
ble-shooting charts will not disclose the sourc
of trouble in the receiver. For such a situation
the signal substitution or signal tracing methoc
must be used. "

a. Signal substitution requires a
audio, '-f, and r-f signals. 'Signa“

r=f sngnals, connect the other lead of th
generator ‘through a 110-uuf capacitat

tortion from the loudspeaker ot hi
various points in the signal s
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Correction”

XTAL pos1t1on. All dc

“supply voltages are

2, Oscillator does not oscillate
“on XTAL position  only.
- All d-c supply voltages are
normal :

b. Grid coil between terminals 4 and
- b of transformer T101 is open.
¢, One of capacitors C146, C101A,
C102, C129, and C106B may be
shorted.

- d. Grid resistor R102 is open

e. Capacitor C105 may be open

f."Capacitor C103 may be open__..

g. Capvac,itori\ C104 may be open

2a. If oscillator does not oscillate for

only one or two erystals, they are
probably defective or switches
S101D and S101E are dirty or
open,

la. Replace tube V101.

b. Check resistance between 4 and &
Replace transformer T101,

¢. Check resistance between terminal
1 and 8 of transformer T101.

d. Replace resistor R102.

¢. Momentarily, short capacitor
with one of equal capacity.

f. Momentarily, short capacitor
with one of equal capacity.

g. Momentarily, short capacitor C
with one of equal capacity.

2a. Replace the crystals. Clean or

place the switch sections.

3. Incorrect
3. All
norma

& Incorrec!
2 or 6.
are no

% No volta

pass os
supply
are no:

#, Incorrect
on pin

Incorrect
. on pin
. ages &

k pass s
ply vo!

. Excessiv
indica
voltag
8onn

Fxcessiv
rent,
normi
from |
ing so




148. Localizing Trouble in Transmitter Section of Radio Set AN/GRC~9—Continved

Symptom Portable trouble Correction

. INDICATOR neon bulb will | 25¢. Resistor R122 or R123 open.......| 2ba. Check resistance and replace faulty
not light. Signal is known ' R unit, :
to be radiated. b. Coil L104 open...vwuewinisaicns| b Cheek Tesistance of coil L104.
¢. Defective neon indicator I101. . ounu] 7 ¢ Replace neon indicator.
€117  SVERLOAD RELAY K102: S e o :
108, : . Overload relay fails to opens.|, 26, Contacts :jamm . 6: Replace relay K102, =7
fctzilg ol i 7. Overload relay fails toclose.i]: 27. Coil  K102A _ isconnéct the lead from"

Fi

1or R112.
¥ of transformey

he jack.
J13e.

ar R115.

13.
1187,
switeh S3-3,

v

ympor s,

: contacts.

f resistor R12%
inuity througk

itch S101N.,
33.
{ chapter 6,

' chapter 6. Figure 104, Trunsgmitter parts location (top).
921610°—51~=10

‘ective compe-
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The d-c
Fagram \
ameter, ex
“setarisk (
‘e follov
e. Cont
b, Coni
e, Cont

MASTER 0SC : " DOUBLER . . ' POWER AMPLIFIER VOLTAGE REGULATOR
V10! S vioa , . . V103 vio4
344 344 . e 2622 VRI05

: . . NOTES
' 1. NC INDIGATES NO CONNEGTION.
2, ¥ VOLTAGE MEASUREMENT MADE WITH A VTVM,
3. RESISTANCE MEASUREMENTS:
- # INDIGATES GW POSITION OF SWiTCH @ .

# 4 INDICATES OTHER POSITIONS OF SWITCH @
500 %% %% INDIGATES [BHONE] POSITION OF SWITCH (®.
470K TRANSMITTER DISCONNECTED FROM POWER
+60 SUPPLY AND RECEIVER. MIGROPHONE AND
KEY DISCONNEGTED.

MODULATOR
I
VoS T™ 263-60

Figure 108, Transmitter tube socket voltage and resistance diagram.



73A

\GE REGULATOR

=~ Vi04
VRI10S

WITH A VTVYM,

switeH ©.
1S OF SWITCH @
i OF SWITCH ).
‘ROM POWER
'PHONE AND

T™M 263 -60

149. Transmitter Tube Socket, Voﬁtage, and

Resistance Diagram
(fig. 108)

The d-c voltage values given in the following
iagram were made with a 20,000-ohm per volt
meter, except those readings marked with an
sterisk (*) which are measured with a VIVM.
The following control settings were used:

a. Control ® at BAND 2-MO,

b. Control ® at CW-HI.

¢. Control ® at SEND.

[BAND] CHANGE CONTROL ®
. SWITCH SIOI

F

d. Supply voltage 500 and 105 voltsito:th:
plates and screen grids, and 6.3 -volts-to tux
filaments.

e. Control ®, at WHIP posxtxon is mned
the antenna being used. The resistance value:
given in the diagram were measured under the
same switch conditions as the voltage chart:
except that the transmitter was diseonnectec
from the receiver and power supply, and th;
MIKE and KEY were disconnected. Variation:
in switch positions are given in the chart at th
bottom of figure 99. =

SWITCH Si02

Figure 109, Transmitter wafer switeh sections.

| :
N . h S105- :
0> «T! e ° '\'J — = eioges.
g lijgé vl 510527 LT % Do
”°\ﬂ Luld :\e CIL “8(05-4
i o T ' & .
o~ LId ~° [oFe]. [senp] [sTAnDEY]
Nc\i I‘;g \NC CQNTROL @ ' ‘MGW [@]
o = 3 SWITCH S103 conTroL (@
A o SWITCH $105
I
| Il GonTRoL ®



Transformers

~In order to measure the resistance between
. several of the contacts listed, first it will be nec-

:5i0 D¢ Resistance of Transmitter - Coils and

essary, to perform the steps given in the colur
headed Condition. If these steps are not 7
formed before the reading is taken, ‘the va!
found will be in error.

7

ng:{,?ﬂ"er Terminals Ohms Condition
T101_____ 1-3 | .5orless | Control @ in BAND
' 4~-b .5 or less 1 position,
T102.___. 1-3 .b or less | Control ® in BAND
4-5 .b orless 2 position.
T108____. 1-3 | 2.0 or less | Control ® in BAND
4-5 .5 or less 3 position.
T104A 1-3 .5 or less | Control ® in BAND
BAND 1 1 position.
T104B 1-3 .b orless | Control ®in BAND
BAND 2 2-position.
T104C 1-3 .5 or less | Control ®in BAND
BAND 3 3 position.
T107_____ 1-3 b or less | Control ®in BAND
i 1 position.
T108____. 1-2 b orless | Control ®in BAND
2 position. )
3-4 5 orless | Control ®in BAND
2 position.
T109___ __ 1-2 .5 orless | Control ® in BAND
3 position.
3-2 .5 or less | Control ® in BAND
) 3 position.
T110A . 1-2 .5 or less
3-4 .5 or less
1-8 b or less
b6 .5 or less
: 6-7 | .5orless
5-8 .5 or less
_____ 30 | Remove microphone
1,100 plug from MIKE
jack. )
725 { Unsolder all leads
THe 4250 to terminal 1.
.5 or less:| Control @ turned to
2.0 - position 11.
g ~.~4,’ ' 10 Far
.5 or less
i eno
11| ‘Disconnect the lead
A to one of the K101: <~
: AR coil terminals. ‘
K102A 1-2 5,400 | Disconnect the lead =
to terminal 1 of
relay K102,
K102B___| 8-chassis 67 | Control @ at OFF

position.
Control @ at
PHONE position.

w5, Figure
¥or rem
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DJUSTMENT OF VOLTAGE REGULATOR IN
ERATOR GN-58-(*). A v1brat1ng contact-
voltage regulator is 1ncorpomted in the
gener 1t01‘ Ad.]u%t, only when .necessary,
with' Slgnal Corpq Gauge TL-127 (stocl\ No.
Q45127)
over of the generator. - - : :
ood ADJU@TME\‘T OF INDEX MARK OF TRANS—
,’MITTER MAIN TUNING CAPACITOR, ‘The flat of

Section V.

164, Test Equipment Used for Alinement of
Receiver Section of Receiver-Trans-
mitter RT-77/GRC-9

SIGNAL GENERATOR. The signal generator
“.should be an accurately calibrated instrument
‘producing modulated r-f signals, such as Signal
- Generator I-72—(*). In addition to 456 ke, the
“ynit must have a range of from 2 me to 12 me,
covering the three bands of the receiver. The sig-
nal generator should have an output of impe-
dance of approximately 100 ohms for best results
when the r-f and h-f oscillator circuits are alined.
For i-f alinement, these values are not critical.
The frequency calibration of the signal gener-
ator is extremely important in order that the
receiver dial calibration be correct.

ANTENNA
comL rI ¢
" IRON CORE- -
£ ADJUSTMENTS

; &

R=F COIL S

T
IRON GORE . ¥
ADJu‘”TMENYS )

{RON GORE .-
AGJUSTMENT

Qscrew of the frequency control dial after.
, assembly,a

‘according to dlrectlons 1nq1de “the

RECEIVER ALINEMENT PROCEDURES

‘165, Preliminary Alinement Procedures

I F GOIL
“JRON CORE :
“ADJUSTMENTS - -

Figure 128, Receiver top, alinement points.

the mdln tunlng capa01tor shaft should b
‘tated to position for easy tightening up of

is replaced The setscrew of the fz'
- quency control d1a1 muqt be seated on the 3iF
of the. capamtor shaft, otherwise cahbratxc
“will be inaccurate. To read]uqt dial lock, pla
lock in approximately the normal position, clo:
clamp, and tighten mounting screws.

Genera
to SED
r. Allo
'm oup
mpt s

OuTPUT METER. The output meter in Tes
Set I-56-(*) is satisfactory.
¢. OTHER EQUIPMENT. Additional test equip
ment necessary  are Headset HS-30-(*),
110-uuf and .05-uf capacitors, and an alineme
tool.

166, I-f.
: (

Remov
sefor to

a. Turn on the signal generator and allow it transforr

to reach a stable operating temperature (ap- Loo
proximately 15 minutes). Using the instructios s hotte
book furnished with the signal generator, see l b. Tm"
that it is accurately calibrated. %%wl max]l

trnl ) C

0. Stand the receiver on its right side; con.
nect the output meter by attaching the twe
wires from it to Plug PL-55, and insert the

control €

870 COIL
T8 IHON

CORE -
ADJUSTMENT




“should be ro- -

1ing up of set-
dial after the
ew of the fre-
ted on the flat
ise calibration
lial lock, place
position, close
‘ews.

met n Test

nal test equip
HS-30-(*), =
d an alinement

ocedures

T and allow it
iperature (ap-
the instruction
generator, sce

ight side; con-
*hing the two
ind insert the

‘plug in one of the PHO\TL‘S ]acks. Plug theﬁ
~headset into the other phone jack.

Any of the usual power supplies may be
used, but the battery power is recommended,
because 1t is a more constant power source. If
battery power is available, attach Cord
CD-1119 to the BATTERY receptacle on the
transmitter and to Battery BA-43.

d. Turn control ® to STANDBY if Dattery
BA-48 or Vibrator Power Unit PE-237 is used.
If Generator GN-58—(*) is used, turn control
@ to SEND.

e. Allow the receiver and signal generator to
warm up for about 15 minutes before any at-
tempt is made at alinement,

166. I-f Alinement
(figs. 128 and 129)

Remove the bottom cover of the receiver and
refer to figure 95 for the placement of the i-f
t.1'an‘sformers. Proceed with the following:

. Loosen the tuning slug locknuts on the top
und bottom of i-f transformers T4, T5, and T6.

Ob. Turn A. I'. GAIN control @ clockwise to
the maximum position. Turn R. ¥. GAIN con-
trol ® clockwise to the maximum position. Set
control @ to PHONE. Set the output IMPLED-

A‘\ICD sthch in the back of the recelver

VER D

Figure 129, Receiver bottom, alinement points.

for 2560 ohms.

‘¢.-Cut out the ave voltage ThlS can be done
most easily by connecting’a shorting wire from
the terminal board lead of resister R1 to the
chassis. The receiver will function normally ‘ex«
cept that the ave voltage will be shorted. to
ground.

d. Set the output meter for an lmpedance of
250 ohms. .

¢. Set the signal generator at 456 ke. Set the’
modulation at 30 percent at 400 cycles

f Connect the ground side of the sngnal gen-

ralor to the receiver chassis.

Connect the hot lead of the signal gener-
zltor output to the signal grid, pin 6 of the sec-
ond i-f amplifier tube V4, through a .05- u'

capacitor.

i Adjust the signal generator attenuator to
produce an approixmate midscale readmg or
the visual indicating output meter. :

Nofe, As alinement progresses, it may be necessary to
reduce the signal generator output to keep the outpu*,
meter on scale.

2. Adjust the top and bottom screws on ?
transformer T6 until a maximum reading is
obtained on the visual indicating output meter.

7. Tighten the locknuts slightly, mamtammg
the peak output.

ANTENNA




k. Repeat steps g, h, ¢, and § above for each
of the other two i-f transformers, For trans-
‘former T5, connect the hot lead of the signal
‘generator to pin 6 of tube V3. For transformer

... T4, connect the hot lead to pin 6 of the converter
“tube V2,
i1, ‘When the hot lead is on pin 6 of the con-
verter tube, recheck the settings on all the i-f
transformers and then tighten the locknuts
snugly, being careful to maintain maximum
reading on the output meter.

167 Bfo Ahnemenf

"To aline the bfo, use the followmg procedure'
X Set the TUNING dial control ® at 2 me.
;;Set control © at:C.W.

0 ‘tpui:;to pin 6 of tube V2

‘1ghten the locknut bemg careful to main-
tain zero beat after the nut is tightened.

168. R-f Alinement

0. PRELIMINARY ADJUSTMENTS. For the r-f
~alinement on each of the three bands, the fol-
’ lowing steps apply:

(1) Set the visual indicating output meter
at 250 ohms,

(2) Set the IMPEDANCE sw1tch on the
receiver chassis at 250 ohms.

(8) Set control ® to PEONE.

(4) Modulate the signal generator output
30 percent at 400 cycles,

(B) Connect the hot lead of the signal
generator output to the ANT. binding
post through a 110-uuf capacitor. Con-
nect the ground lead to the receiver
chassis.

(6) Control @ in the transmitter must not
be set at position 9, 10, or 11,

(7) Disable the ave voltage supply as in
paragraph 166c¢.

b, BAND 1 ALINEMENT.

(1) To aline the receiver at the 1-f end of

166

(/) To aline the BAND 1 coil of OSC.
. Turn A. I‘ GAIN control @ ciockwme to_; y (f) o alne:the BA 1 coll o %

the locknut on thé tbp of the bfo

BAND 1, proceed as follows:
(a) Set the signal generator at 6.6 ms
(b) Turn control @ to BAND 1,

(¢) Set the receiver TUNING dial w

exactly 6.6 mc.
(d) To aline the BAND 1 coil of r+

transformer T2, carefully adjust the

coil @ tuning slug screw (on the top
of the receiver chassis) for a maxi-

mum deflection on the output meter,
(e) To aline the BAND 1 coil of ANT,
transformer T1, carefully adjust the

coil @ tuning slug screw (on ths
top of the receiver chassis) for z
fmaxunum deﬂection on the outp H
~meter,

transf ormer T8, carefu]\y adjust t}
,"f‘c011 ) tunmg slug screw (on the fon
- of the receiver chassis) for a max
- _mum deflection on the output meter,

(2) To aline the receiver at the h-f end

- 0f BAND 1, proceed. as follows:

.(a):Set the signal generator at 12 me,
(b)) Set, the receiver TUNING dial =t

exactly 12 me.

;(c) Carefully adjust OSC. BAND !

trimmer capacitor C27 (on the bot-
tom of the chassis) for a maximum
deflection of the output meter.
Caution: It may be found that
there are two positions of the OSC.
trimmer capacitor C27 which wil
give a maximum reading on the out.
put meter. In this situation, the
trimmer setting which has less cg-

pacity, is the correct one. Referring

to figure 180, a capacitor setting at
A gives the same capacity as at A
because of the circular construction
of the trimmer, and either setting
may be used. If the capacitor adjust-
ment, however, results in the outpu!
meter indicating a peak at twe
points such as at A and B, the cor-
rect setting is at A, which gives the
minimum amount of capacity.

{d) Adjust the R.F. GAIN BAND 1}

trimmer capacitor C17 (on the bot-

-tom of the receiver chassis) for
maximum deflection of the outpu:
meter.

Fig

(e.

(3)

e, BAN

(1)
(«
(b
(¢

(¢

(¢



follows:
arator at 6.6 mc.
BAND 1.

CUNING dial to

[D 1 coil of rf

sefully adjust the
crew (on the top
ssig) for a maxi-
‘he output meter.
) 1 coil of ANT
efully adjust the
© screw (on the
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SETTING A

SETTING B = . : i e
Fzgurc 1g0. Determmateon of the co'rrect settings for OSC trimimer” capamtors 025 C%‘, and (.72

(e) Ad]ust the ANT BAND 1 trimmer
capacitor C6 (on the bottom of the
chassis) for a maximum deflection
on the output meter.

(3) Repeat the entire procedure from step
(d) above of the l-f alinement-to cor-
rect any errors due to interaction of
adjustments. It may be necessary to
repeat these operations twice. This de-
pends on the initial degree of mis-
alinement.

¢. BAND 2 ALINEMENT. ,

(1) To aline the receiver at the I-f end of
BAND 2, proceed as follows:

(«) Turn control ® to BAND 2.

(b) Set the signal generator at 3.6 mc.

(¢) Set the receiver TUNING control ®
to exactly 3.6 me.

(d) To aline the BAND 2 coil of r-f
transformer T2, carefully adjust the
coil @ tuning slug screw (on the top
of the receiver chassis) for a maxi-
mum deflection on the output meter.

(¢) To aline the BAND 2 coil of ANT.
transformer T1, carefully adjust the

coil @ tuning slug screw (on the top

~ MINIMUM GAPAGITY. SETTING B IS
- INCORRECT.

SETTING Al

EITHER ONE OF SETTINGS A AND A'

MAY BE USED IF MAXIMUM DEFLECTION
iS OBTAINED AT THOSE SETTINGS.

IF MAXIMUM DEFLEGTION IS OBTAINED
WITH SETTINGS A, A' AND ALSO .
SETTING B, USE ONLY SETTING A OR
A' SINCE TH SE SETTINGS' WILL GIVE

“of the. chassis) “for a maximu
- flection on the output meter.
(f) To aline the BAND 2 coil ofaOSC
transformer T3, carei‘ully adju ‘
coil & tuning slug screw (on th to’
of the chassis) for a maximu
flection on the output meter.
(2) To aline the receiver at the h‘i’ end o}
BAND 2, proceed as follows:
(¢) Set the signal generator at 6.6 mc
(0) Set the receiver TUNING dlal t<
exactly 6.6 mc. -
(¢) Carefully adjust OSC. BA'\TD iy
trimmer capacitor C26 (on the bot
tom of the chassis) for a maumur
deflection on the output muter Re

fer to figure 130. %

(d) Adjust the R. F. GAIN BA\TD
trimmer capacitor C16 (on the: bm
tom of the chassis) for a ma‘nmun
deflection on the output meter.
(¢) Adjust the ANT, BAND 2 tmmmm
capacitor C5 (on the bottom of
chassis) for maximum. defle
the output metelﬂ., st

(3) Repeat steps (d) and(i




1-f alinement of BAND 2 to correct
any errors due to interaction of ad-
justments.
© d, BAND 3 ALINEMENT.

(1) To aline the receiver at the 1-f end of
BAND 3, proceed as follows:

(a) Turn control ® to BAND 3,
(b) Set the signal generator at 2 mec.

(¢) Set the receiver TUNING control
. to exactly 3.6 me.

(d) To aline the BAND 3 coil of r-f
transformer T2, carefully adjust the
coil ® tuning slug screw (on the
top of the receiver chassig) for a
maximum deflection on the output
meter,

(e) To aline the BAND 8 coil of ANT.
transformer T1, carefully adjust the
coil ® tuning slug screw (on the
top of the chassis) for a maximum
deflection on the output meter.

(f) To aline the BAND 8 coil of OSC.
transformer T8, carefully adjust the
~coil ® tuning slug screw (on the

" top of the chassis) for a maximum
deflection on the output meter.

(2) To aline.the receiver at the h-f end

' of BAND 3, proceed as follows:

est VEcgUipm'ehyf‘_‘f:Us"k,éd for 'AkEi:nem.en!' of
Transmitter Section of Receiver-
Transmitter RT-77 /GRC-9

Frequency M
b, A voltmeter with an internal resistance of
1‘ 1,000 ohms per volt or more. Correct metering
~ socket voltages are found on the back panel
" of the transmitter (par. 147).
" e. A power source for operation of the trans-
mitter. A stable source should be used such as
Vibrator Power Unit PE-237, although Genera-
“tor GN-58 can be used if necessary.
. d. Dummy antenna load of 72 ohms or 5,000
 ohms noninductive resistance with a rating of
20 watts or higher,
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(a) Set the signal generator at 3.6 me,

(b) Set the receiver TUNING dial te
exactly 3.6 me.

(¢) Carefully adjust OSC. BAND 2
trimmer capacitor C25 (on the bhot-
tom of the receiver chassis) for a
maximum deflection on the output
meter (fig, 130).

{(d) Adjust the R. F. GAIN BAND 3
trimmer capacitor C15 {on the bot-
tom of the chassis) for a maximum
deflection of the output meter.

(e} Adjust the ANT. BAND 3 trimmer
capacitor C4 (on the bottom of the
chassis) for a maximum deflection
on the output meter.

(3) Repeat steps (d) and (e) above of the
1-f alinement of BAND 3 to correct
any errors due to interaction of ad-
justments.

169. Crysta! Calibrator Oscillator Alinement

The adjustment of the iron slug in trans-
former T7 is made by the manufacturer and the
necessity of its being reset is very unlikely. The
position of the slug will not change the fre-
quency output of the crystal oscillator to any
extent, therefore, do not attempt to adjust the
crystal oscillator output.

i Sedibr‘iiv.f TRANSMITTER ALINEMENT PROCEDURES

171. Transmitter Alinement Procedure
(figs. 131 and 132)

@, Remove the power cable from the trans.

mitter. ; e
-b. Unfasten the . catches and remove the

transmitter from its case. Be careful not to

damage the p-a tube.

¢. Attach the power cable to the power re-
ceptacle on the front of the panel.

Caution: Be careful, since the top cap of the
output tube and many other points carry ap-
proximately 500 volts when the power is turned
on.

d. Set switch ® to PHONE-HI.

e. Set switch ® to BAND 1-MO.

f. Turn the ANT, SELECTOR switch ® to
WHIP position 4, and adjust the ANTENNA
TUNING control © to 10. Do not use any posi-
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Figure 131. Transmitter alinement points, top of chassis,

tion lower than 10, since. misalinement W111
result.

g. Set the frequency meter to 11,200 ke.

h. Set control @ (OSC. CAL control) to
mldpoqxtlon.

Set the FREQ. CONTROL © knob on the
transmitter to the setting indicated on the
calibration chart for 11,200 ke,

7. Press the microphone button and listen in
the phones connected to the frequency meter
for the signal from the transmitter. Adjust the
mo BAND 1 (MO) trimmer (C106B) to exactly
zero beat, If the 200-ke crystal in the receiver
is used instead of the frequency meter, pro-
ceed as instructed in paragraph 55

Note. Since I'requency Meter SCR-211-(*) can give
beat notes between harmonics of the transmitter and
frequency meter, measurements of the transmitter fre-

quency should be taken at several points on the dial to
be sure that the transmitter has been alined to the cor-

reet frequency, and that it has calibrated closely over
its entire range. If a check is‘made at swuml pmnts ,
“and it is. found that only the one at which : :
“ment has been made is closely on frequency.

other” points checked "are conmderablv in error,
probable that' the wrong ‘beat rote ‘was used i

Trequency meter and that none of the frequencze are ~
i orrect. .

. Connect: the negatwe Ieaa of the

1121610"—-51--'-12

“tive metgr lead to pm 8 and the p%mv

000-0hm
,per volt meter to pomt No. 5 on the metermg“/

socket and connect the positive lead to the.
chassis or pin 7, using the 100-volt scale on
voltmeter. -

I. Adjust the doubler trimmer (C111) BAND
1 for maximum output indication on the meter.

m. Using approximately a 8-volt scale of -
the meter, connect the positive lead of the meter
to point No. 2 and the negative lead to point
No. 8 of the metering socket. :

Caution: Be careful, since both ends of th
meter connected in this way are approx1mate1’
UOO volts above the chassis. b

7. Adjust the power amplifier trxmmer
(C118) BAND 1 for MINIMUM indication on -
the meter. -

o. Set the FREQ. CONTROL @ knob on the -
transmitter to the setting indicated on the cali-
bration chart for 6.6 mc. Using the 100-volt
scale, connect the negative meter lead to pin

5 and ‘the positive lead to pin 7 of the meterin
socket Adgust .,he BAND 1 DOUBLER serew

P ”smg”fth "3-volt scale, contect th
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Figure 132. Transmitter alinement points, hack of chassis.

' g. Repeat operations as described in sub-
‘paragraphs k, ,'m, and n above in their proper
sequence,

7. Connect the 5,000-ohm carbon resistor
from the ANT. post on the transmitter to some
bare metal part of the chassis of the trans-
mitter. Turn the ANT, SELECTOR switch ®
to REEL 5, 6,7, or 8 whichever will resonate.
Rotate ANTENNA TUNING knob (cont1 ol ©)
‘until I\*DICATOR glows brlghte%t

;,\Aq a ﬁnal check to insure proper ahnement

msmi ter should be tuned atione end ot'

end of the band. This is done to make the indi-
cator glow at normal brilliance and assuresz

“that the antenna coupling circuits can be tuned

{o resonance at each end of the band.
The alinement of the transmitter is now
cemplete on BAND 1. The same proeedure witt

“be carried out for BANDS 2 and 3 using aline-
ment frequencies of 6,100 ke and 3,600 ke for

BA\'D 2 and 3,300 ke and 2,000 ke for BAND 2,

v.,aeplace ‘the transmitter in its case.
Note. Transmitter alinement without test cqmpme‘”

s ‘virtually impossible.'Never attempt to aline the traM» :

‘mitter without a’voltmeter. R

4 Remove the . power cable -as a safet:
meas‘ur i
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 Section VI. FINAL TESTING OF RECEIVER SECTION

172. General meter should be connected to one of the
PHONES jacks. Then the receiver is tuned to
resonance at each of the test frequencies, The
transmitter control © is set at the approximate =
center of its range, and the antenna selector
switch (control @) is set to WHIP position 1. -

Sections VI and VII are intended as a guide
to be used in determining the quality of a re-
paired Radio Set AN/GRC-9. The minimum
test requirements outlined in paragraphs 175
through 200 may be performed by maintenance
personnel with adequate test equipment and
the necessary skills. Repaired equipment meet-
ing these requirements will furnish uniformly a. GENERAL. Sensitivity test input is ex-
satisfactory operation. pressed in microvolts and is the least input sig-

nal which, when modulated 30 percent at 400

173. Test Equipment Required for Finai cveles and fed into .the receiver, will produce
Testing of Receiver Section _ the standard output of 10 mw with controls ©

and ® at maximum settings. The test is con-

The instruments needed for testing the re-  Jucted to give a signal-plus-noise ratio of 10
paired equipment are listed below: to 1. The sensitivity is measured at the follow

175, Sensitivity Test

a. Signal generator with a frequency range mg tast h‘equenmes.;-
irom 2 mc to 12 mc. It should be capable of Band High 0 Medinm Low
producing a signal modulated 30 percent at 1 - 12 me 9.3 mc 6.6 me
400 cycles. Signal Generator I-72-(*) is 2 6.6 me 5.1 mc 3.6me
suitable. 3 3.6 mc 2.8 mc 2.0 me :

b. A vacuum-tube microvoltmeter if there is b. C-W SENSITIVITY TEST. The procedure ls'-
none available in the signal generator. It should as follows: ;.
be capable of reading from 0 to 500 microvolts. (1) Turn control ® to C.W. -

¢. Output meter having a range of at least (2) Adjust TUNING control ® to the test
90 mw (milliwatts) and should be sensitive frequency.
enough to have one midscale reading for 10 mw. e ‘(3) ‘Set the signal generator 0 the same
it also should have a 4000—ohm input jm- _unmodulated test frequency.

pedance. ‘ ~Adjust the A. F. GAIN con’crof@aﬁ&

‘the signal generator output contro
E il the ou‘nput meter reads 10 mw.
%) ‘Detune the signal generator'to'at leas
20 ke away from resonance’ anﬁ ‘adjust
“the R.F. GAIN control @ unti
. ;‘/output ‘meter reads 1 mw. -
: .:}'('6') it is probable that when the signal
‘generator is set again at the resonant
frequency, the outpuﬁ meter no longer
reads 10 mw. Readjust. the. .volume
controls until it 6 has the correct

reading. T

'ii4. Recenver Sechon Preiimmﬁry’

‘AII receiver measurements are made under

“the test conditions listed below, unless otherwwe' :

?mdxcated : ~ e

Dummy antenna o 110 wuf

btandard output MJO mw or 6.3° volts in
“a +4,000-0hm " nonm-
ductive load

Load impedance -_._4,000 ohms noninduc-

ke the indi-
nd assures
an be tuned:

ster Is now
cedure wiii

. . tive \ R ~ sy
5001 tor Power ratio . Signal-plus-noise to (") TR HERS 0 g © soove ikl the
,0U0 K¢ for : L3 ot i
" BAN . noise ratio (10:1) put meter reads 10 mw with the signal-

a safely Modulation _.____. 30 x;lee:;'cent at 400 generator on resonance and 1 mw with

Contr 1 © ® Secy t maxizoum the generator detuned, for the same
case. ontrols @ and ® __Set a imu setting of receiver and signal gene'ra- o

The signal generator is connected to the ANT. tor volume controls. :
binding post on the transmitter through the (8) The sensitivity is then the sig‘nal wvolt«
~dummy antenna specified above. The output ~ age input to the receiver when the out-

2t equipment
ne the trans

171



put meter records 10 mw after the con-""

on the output meter. These controls are

dition in step 7 is found.

¢, PHONE SENSITIVITY TEST. The procedure
is as follows:

(1) Turn control ® to PHONE,

(2) Adjust TUNING contro! ® to the test
frequency.

(8) Set the signal generator to the same
test frequency, modulated 30 percent
at 400 cycles.

(4) Adjust the A. F. GAIN control ® and

"the signal generator output control
.. ‘until the output meter reads 10 mw.
- (B) Remove the modulation from the sig-
nal input and adjust the R. F. GAIN
control ® until the output meter reads

1 mw, -
(6) When the modulation is removed, the
output is no longer 10 mw. Readjust
- the volume controls until it is" 10 mw.

the generator unmodulated, for the
volume controls.

age -input to the receiver when the
output meter records 10 mw and when
“the condition”in s*en 1% found.

 of 10mwat a signal-plus noise to noise ratio of

10, the sensitivity figure of the receiver should

- be not more than 8 microvolts for c-w reception,

and. not more than 10 microvolts for phone
reception.

- 176. Selectivity Test

"The selectivity test gives an indication of the
~ghape of the bandwidth or band-pass charac-
teristics of the tuned circuits in the receiver.
“The selectivity is measured at 6,600 ke (BAND
2).

a. The signal generator is set at 6,600 ke,

modulated 30 percent at 400 cycles, and has an
initial input of 10 microvolts.

b. Receiver volume controls ® and ® are
adjusted so that a 10-mw output is indicated

172

- Repeat steps 5 and 6 above until the-
~condition is maintained where the out-
put meter reads 10 mw with the signal
‘generator: modulated and 1. mw with

4 voltage at the image frequency to the signal in
' put voltage required at the desired frequencs
~with the receiver power output being the sar

" for both frequencies. The image frequency r#-
same setting of receiver and generator . '

The sensitivity is then the signal volt-

,d SFNSITIVITY VALUE% Por a recelver output-

changed for the remainder of the test.
¢. The input voltage from the signal geners
tor is successively increased to 2, 10, 100, a
1,000 times its initial value and, at each va
of signal strength, the signal generator is ds
tuned on each side of 6,600 ke so that the rs

«ceiver will produce exactly a 10-mw output.

d. The selectivity of the receiver is wit!
the following limits, using the above steps.

Total bandwith ($

Signal gencrator input Minimum* Maxgi

2 x initial setting __________ 3.5 -

10 x initial setting __________ —
100 x initial setting __________ . 218
1000 x initial sefting __________ _— 3

*Minimum indicates that for a signal generator input of 2 x in
getting there should not be less than 8.5 ke between the two pe
{on either side of 6,600 ke) at which the power output will be o
to the 10-mw prevailing at the initial input of 10 mierovolts,

177. Image Frequency Rejection Ratio

This is defined as the ratio of signal inp

jection ratios for the receiver should. be—
. Band ... . Ratio i
: - Greater than 50 to 1
2 ' Greater than 250 to 1
3 Greater than 1000 to 1

‘The image frequency rejection ratio is de

mined at the high, middle, and low end of ea

"band. Proceed as follows:

a. Set the output voltage of the signal geners
tor at 10 microvolts with a 400-cycle signs!
modulated 30 percent,

b. The receiver volume controls are adjusted
to produce a 10-mw output indication on ths
output meter.

¢. Tune the signal generator to the ima
frequency of the resonant frequency to whi
the receiver TUNING control ® is get., The im
age frequency is 912 ke plus the resonant fr
guency. Image ratio is obtained by dividir
the microvolts necessary to produce a 10-m
output at image frequency (912 kc plus rese
nant frequency) by the microvolts required for
the same 10-mw output at the resonant fr

-quency, the volume control being in the same

position for the two measurements.
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178. I-f Rejection Ratio

The i-f rejection ratio should be greater than
100 db at all frequencies within the 2 mc to 12
inc bandwidth of the receiver. It is measured
at the low end of each band, 2 mc, 3.6 mc, and
5,6 mc. The input voltage of the signal generator
is 10 microvolts at resonance. The receiver vol-
ume copntrols are adjusted to produce 10-mw

imicrovolts, necessary to produce 10-mw output
at the L.f. (456 ke), by the microvolts required

9

for the same output at the resonant frequency,

position for the two measurements. .

179. A-f Output

a. The maximum power ‘output of the re-

quencies from 250 to 2,500 'cpsy (eycles per sec-

mum undistorted output (less than 10 percent
distortion) should be not less than 75 mw at all
frequencies from 250 to 2,500 cps.

b. The input level of the test signal is set to
500 microvolts at 5,100 ke modulated at 30
percent, and the receiver is tuned to resonance.
The af is varied, and receiver volume control
@ is adjusted to maximum undistorted output
at each af. Maximum undistorted power output
is defined as the maximum power output which
contains less than 10 percent total harmonic
digtortion (root-mean-square voltage).

180. Audio Fidelity

. With both 250- and 4,000-ohm output im-
pedances, the maximum undistorted output at all
frequencies from 250 to 2,500 cps should be
within 42 db or =5 db (decibel) of the output
at 400 cps.

© b. The input level of the test signal is set to
500 microvolts at 6,600 ke (BAND 2) and
modulated at 30 percent at 400 cps. The receiver
is tuned to 6,600 ke and the receiver volume
controls are set to produce an output meter
reading of 10 mw. The volume controls should
not be touched for the remainder of the test.
The a-m frequency is varied, while the modula-
tion remains at 30 percent for all modulatlon

’ rcquenmes.

-output. The ratio is obtained by dividing the -

the receiver volume controls being in the same

~of the receiver is measured at each cr\’bta
ceiver should not be less than 90 mw at all fre-

ond) for both 250- and 4,000-ohm-output im-,
pedances. ‘Also, for these impedances, the maxi-”

787, Calibration Accuracy _,

. The dial calibration should be accurate to
w“chm 30 kc on BANDS 2 and 3 and 50 ke on
BAND 1.

b. The calibration accuracy of the receiver is
checked at 200-ke intervals over the entire fre-
quency range of each band, starting at 2,000 ke.
The dial is turned in the direction of the in-
ereasing frequency for each check point. :

¢. See paragraph 50 for calibration op‘éyryatiovx

fiS?.V‘L‘rys'?ai Calibrator Circvit :
" a. With the receiver set to CAL. and the
ume conu Olg set at maximum, the power out u‘c

check point as the receiver is tuned through ‘the
entire frequency range. The power ou put indi-
cated by tne output meter sHou]d be a munmum
of 10 mw.

0. The crvqtal cahbrator osc1llator circm‘c
should have_ an accuracy of plus or minus 20
¢ps at 200 ke when using standard Crystal Unit
CR~2/U which-is cahbrated to: plus or mmusl
18 cps. .

The spurious response should have a*re—’
jection ratio of more than 27 db compared to
the c¢rystal check points on either side of the
particular spurious response. With the receiver
set to CAL. and volume controls set to maxi--
mum, the receiver is tuned over the entire range.
and spurious responses are noted. The receiver.
is tuned to the weaker of the crystal check
points on either side of each spurious response,
and the R. F. GAIN control ® is reduced so
that the receiver output is 50 mw. The receiver.
then is tuned to the spurious response without-
disturbance of the volume control. The spurious
response power output reading should be less
than .1 mw.

183. Beat Frequency Osciliator

" The bfo is checked at 6,600 kec (BAND 2)
The volume controls are adjusted to produce an
output of 50 mw at a signal input of 500 micro- -
volts when left in this position. Using Headset
HS--30—(*), the audible beat note is distinet,
without slurring as the signal mpu’c voltag’e IS .
increased to. oOO mllllvolts.




34. Resefmbu!sty

_The resettabi lity-is a. measure of ﬂle backlas‘,h :
n the tuning gears. The resettability is checked
at the h-f end of each band. Kach test frequency.
is approached from the CLOCleqe and _counter
clockwise. dlrectlons, and: the. difference in read-

ings is recorded. There should not be more than

-5 ke difference.in the dia! reading when the
“test frequency is approached from the clock-
wise and counterclockwise directions.

185, Spurious Responses

Spurious responses caused by harmonics of
the h-f oscillator and bfo should have a rejection
ratio of more than 50 db over the entire tuning
range. Spurious responses are measured at the
h-f end of each band. With 10 microvolts input
at the receiver signal frequency, the volume

“control is adjusted to give a 10-mw output. The
“input is then adjusted to 10,0090 microvolts, and
the signal generator frequency is adjusted over
the frequency range of nlus or minus 2 me of
the test frequencies, If spurious responses are
encountered, the input should be reduced to give
an output of 10-mw. The voltage ratio of this

input to the resonant frequency input is re-

corded as the spurious response ratio.

186, Current Drain

The receiver current drain is measured with
the receiver set for c-w operation, using a 0- to
50-ma meter in series with the B supply and a
0- to 1-ampere meter in series with the A sup-
ply. At 105 volts and 1.4 volts input, the B drain

* Section VI

89.' Test "duipmer‘af equnreca for Fina! '!'est- '

ing T qmmh ter Sechen

’!‘he mstruments needed for ‘ﬁnal testlng of
the tra nem*tter are 11<ted be7OW' ‘
Rf! meter =0 to 2: ampereq
D-c voltmeter
qcilloscope : :
Test Set: - o o TS-B05 /U
T‘requency Meter Z U SCR-211-(*)

FINAL TESTING

‘20 000 ohms per vol f:
BC-1060-(*) =

~ should be lesq than. 20 ma and -the ‘A: dr
= should be less than 500 ma, r respectively, unds
qconc‘ztlons oi‘ nm\umum current consumptm

, 187, spdemne i

; The‘ receiver: should prov1de c]ear momtor
when ‘the transmitter is operating on C.W. »
MCW or PHONE., With the SIDE TONE V(
control ® set at maximum, the sidetone outy

at the receiver jack should be a minimum of
10 mw,

188. Receiver Section Tests at Reduced Do
Supnly Voltage input

a. SENSITIVITY, With a 1.2-volt filament volt
age, a plate voltage of 75 volts and an outp
of 10 mw, the sensitivity should be not less than
50 microvolts for voice reception and not less
than 25 microvolts for c-w reception.

b. CALIBRATOR OUTPUT. The crystal calibra-
tor output under l-v conditions are measured by
use of headphones at the receiver output jacks.
With 1.2 volts filament voltage and a plate vo'*
age of 75 volts, the calibrator output should
audible over the frequency range within twe
consecutive crystal check points.

¢. FILAMENT VOLTAGE REGULATION. The fila-
ment voltage is measured at a tube socket whex
operating the filaments through a 10.6-ohm=

dropping resistor in series with a 6-volt source

and an 8-volt source in turn. The filament volt
age should be greater than 1.2 volts for a 6-vo
source and less than 1.7 volts for an 8-veit
source,

OF TRANSMITTER SECTION

190. Transmitter Section, Prehmmary
Adjustments

Unless otherwise speCJ.ﬁed all transmitter
measurements: are made under the followin
test conditions:

e Dummy antenna Use a 20-ohm nomndvm?
‘tive resistor in series with a 70-uuf capacitc

and 0-to 2-ampere r-f meter. This is equivale:

to-a 15-foot whip antenna, Connect the meier

end to the chassis or ground side.

o b TR i e

St




“Note. A 5,400-ohm noninductive resistor is equivalent
e o half-wave antenna (control ® i: REEL position).

b. Control ® is set to PHONE-HI gosu,lonf

anless otherwise stated.

: 191. Power Qutput

o With input voltages of 6.3 volts filarnent and
500 and 4256 plate voltages at the POWER re-
. ¢eptacle, the power outputs should not be less

than those listed in-the table below. The AN~
 TENNA TUNING control ©~is adjusted to-
- maximum meter deflection for each frequency.
~The power
"RENT)2 (20 ohms).
- transmitter is obtained by measuring the total

output is: (ANTENNA CUR-
The input power to the

d-¢ plate and screen currents of the p-a tube.
The input power to the transmitter should be
less than the input powers listed in the follow-
ing table.

Plate and
sereen input
powel (watts)

Position of
controi Qi

Opernting
voltages

Power Frequeney Frequency
output (ke) band
(watly)

500 CW
500 PHONE
500 CwW
500 PHONE
500 CwW
500 PHONE
600 CwW
500 PHONE
500 cwW
500 PHONE
500 CW
500 80 PHONE
500 100 cw
500 80 PHONE
425 60 CwW
426 40 PHONE

2,000
2,000
2,000
2,000
5,600
3,600
3,600
3,600
6,600

. 6,600
6,600
6,600
12,000 °

12,000
2,000
2,000

,’ H
i A
: (=43

R
2=
GO ©O A R DO DO DO DO GO O WD 00 0 QO

192. Microphene input Voltage

In phone operation for audio-modulation {re-
quencies between 250 and 3,000 cps, 100 per-
~eent modulation should be obtained for an in-
out of less than .56 voit to the
phone transformer, Tl‘/iz. -

‘%'%. Maw Gpemi‘aon

. The frequency of the modulating tone in
~mew operation snould be between 600 and 850
8. The transmitter should be. modula‘ced atrom f

70 to 100 percent.

b, The transmitter is set up for nor mal opers -7' ;
- tion and the sidetone control is adjusted for

maximum output. The percentage of modula-
tion, as viewed on an oscilloscope, is" checked
for both high and low power rmew operatlon at
-8 me.

194, Neiting Operation

a. At all frequencies in the range of the
“transmitter, it should be capable of netting with

primary of micro-

. should
~tuning of FREQ. CONTROL ® exceeds 7 per-

another radio transmitter within plus or minus
1,000 cps.

b. The transmitter is set up for high-power,

“mo, and c-w operation (HI-MO-CW). The re-
—ceiver of :
quency zmtcf adjusted to 12 me. The transmits

f the radio- set is. zero-beat to a fre-

ter then is adjusted to zero beat with the re«

~ ceiver in the NET position. Then the transmit-

tor ‘is set to normal c-w operation and the

frequency of the beat note in the frequency,
: _,me:ter should ‘be checked S

195, Gveraoad Remy KIGZ

"“he overload reiay in the p-a c1rcu1’c'
‘open during crystal operation when mis

cent of the operatmd frequency. The overload
relay should cut out before the grid volmg’e .
drops below 10 wvolts. :
b. The transmitter is set up for CW-HI~
XTAL operation for: frequencies in the middle.
of each band. The transmitter tuning dial'is set:
to the crystal frequency, and is tuned above




' and below until the overload relay opens. The
- dial readings and the p-a grid voltage should
- bé recorded.

i ‘596 ‘Métering Socket Readings

a.. The transmitter is set for high-power, mo,
. and c-w operation with a 20-ohm, 70-uuf dummy
7 antenna load on the antenna circuit. The plate

supply should be adjusted to 500 volts and the
filament supply to 6.8 volts. The antenna circuit
should be resonated, and the voltages at the

metering socket should be recorded for c-w

operation. The measurements are made by using
a 20,000-0hm per volt d-c meter. Plate current
(with no load) measurements are made with
the dummy antenna removed.

b. The following readings should be obtained:

“Metering -

Circuit

Value

o
's

‘P.A. plate voltage _.__

“PLAL ‘plate current (unloaded)

filament voltage ___~?--____;___

‘P.A. vlate current (loaded) ___:_,_;

P.A. screen grid voltage _-___,___;__:__.;.,_____; _____ 275 volts max1mum on all band

e 6.8 volts

“+500 volts

—— RBANDS 1, 2, and'3 110 ma; ma‘umum

| Less than 30 ma on all bands

_P.A. suppressor grid bias-CW +6.3 volts

P.A. suppressor :grid bias-PHONE _______. . | —40 volts -

P,A. signal grid hias ... e ey i e o “e=4b to —70 volts
“Master oscillztor plate voltage...______ S +-108 volts
Modulator plate voltage S ‘

Termmal 7 is grounded to the transmltter chassm-_;ﬁ, 0 wvolt

197. Keying.
It should be possible to key the transmitter

. at speeds up to 25 words per minute either in
~the MO or XTAL position of control ®.

193 Frequency Stability Versus Input
: Voltage

: aThe transmitter is connected to the dummy
. antenna and is fully loaded for high-power c-w
: ';""'?onerauon.

b, The 'rvansmltter is tuned to 12,000 ke and
is allowed to warm up for 5 minutes at input
voltages of 5.4 and 400 volts. The frequency is
checked by a frequency meter and the trans-
mitter is set to zero beat with the frequency
meter. The supply voltages are increased to 7.5

“and 700 volts. The frequency meter is then zero-
heat to the transmitter, The difference in read-

~ings is considered the drift.

~¢.-The frequency drift of the mo .should

~“‘not vexceed .02 percent for a variation from

5.4 volts filament and 400 volts plate to 7.5
volts filament and 700 volts plate.

176 .

!9? Vu%@rmor Power Unit PE-237, Voltage
Qutput Test

With a 6-, 12-, or 24-volt vehicular battery
connected to the input of the power unit, the
voltage outputs are as follows:

Terminals Circuit Value in volta
20 24 Transmitter filaments .. ___ 6.3
21 24 Receiver plates (SEND) _________ 105
22 24 Receiver filaments (SEND)_______ 1.35
23 24 DReceiver filaments (SEND).______ 1.35,
32 24 Transmitter plates —____._________ 500
33 24 Receiver plates (STANDRY) ___.__ 100
34 24 XKeyingrelay XK101_._._____.______ 6.0

These measurements are made with the power
unit loaded. Refer to paragraph 155¢ for
measurement disassembly.

200. Generator GN-58—(*), Voltage Quiput
Test

With the hand generator being driven at ap-
proximately 60 rpm, the voltage outputs should
bhe the same as those given in the VOLTAGE
CHART on the main schematic diagram (fig.
137). Refer to paragraph 151 for disassembly
of the generator so that.it may be checked
under load.
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