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Section 1
Paragraphs 1-1 to 1-15

SECTION I

DESCRIPTION AND LEADING PARTICULARS

1-1. GENERAL.

1-2. This Handbook of Service Instructions describes
Radio Transmitting Set AN/GRT-3, which includes Radio
Transmitter T-282/GR (or T-282B/GR or T-282C/GR
or T-604A) and Modulator-Power supply MD-141/GR (or
MD-141A/GR). Government furnished Equipment in-
cludes a mounting rack, an antenna system, crystals,
a microphone, a headphone set, and cable assemblies.
In addition to the information contained in this handbook,
more data is available in the Handbook of Operating In-
structions, the Handbook of Overhaul Instructions and
the Parts Catalog for this equipment.

1-3. PURPOSE. Radio Transmitter T-282/GR (or T-
282B/GR or T-282C/GR or T-6044) is a single channel
ground UHF (ultra high frequency) transmitter which
covers the frequency range from 225 mc (megacycles)
to 399.9 mc. It is designed for single channel oper-
ation, and can be used for transmission of either voice
or tone amplitude modulated signals. It is intended for
installation in control towers and airway stations of the
USAF.

1-4, LIMITATIONS. When used with Radio Receiver
R-361/GR, or an equivalent receiver, the transmitter
is capable of establishing two-way communication with
aircraft equipped with Radio Set AN/ARC-33, or similar
airborne radio sets. It may also be used for two-way
communication with other uhf ground communication
radio sets.

1-5. DIFFERENCE IN MODELS. Radio Transmitter
T-282/GR is identical to Radio Transmitter T-282B/GR,
with the exception of minor electrical differences as
noted herein. All references to Modulator-Power Sup-
ply MD-141/GR are also applicable to Modulator-Power
Supply MD-141A/GR, with the exception of the duty
cycle (determined by transformer T202). Modulator-
Power Supply MD-141A/GR may be operated continuously
at temperatures ranging from -29°C (-20°F) to + 556°C
(+131°F). Modulator -Power Supply MD-141/GR must
be operated intermittently (ratio of "carrier on' to 'car-
rier off' of one minute to five minutes, at temperatures
exceeding +30°C (+86°F).

CAUTION

Modulator-Power Supply MD-141/GR may be
permanently damaged if it is operated contin-
uously at temperatures above +30°C (+ 86°F).

Radio Transmitter T-604A is similar to Radio Trans-
mitter T-282C/GR except for cabinet finish and the ad-
dition of one resistor (R827). A 2800-ohm 5-watt re-
sistor, located between terminal 8 and terminal 3 of
the Push-To-Talk Relay, is included in the T-604A.
Radio Transmitters T-282/GR, T-282B/GR, and T-
282C/GR do not incorporate R827 in their respective
circuits.

1-6. REFERENCE SYMBOL DESIGNATIONS. Ref-
erence symbol designations have been assigned to all
electrical parts used in this equipment. Where a ref-
erence symbol designation enclosed in parentheses
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follows another in the text, the parenthetic one is that
used on units manufactured by an alternate supplier.

1-7. BRIEF THEORY OF OPERATION. The transmit-
ter is a single channel crystal-controlled unit capable
of supplying 100 watts into a 52-ohm load. The trans-
mitter circuitry consists of a crystal-controlled oscil-
lator, frequency multipliers, buffer amplifier, power
amplifier, and monitoring facilities. An antenna change-
over relay, receiver muting, and push-to-talk voice
operation are also provided.

1-8. The modulator-power supply consists of a mod-
ulator and power supply in one integral unit. The mod-
ulator has provisions for a 50-ohm or 600-ohm input
impedance. The 50-ohm input impedance is for local
operation using a T-17 or similar type carbon micro-
phone; the 600-ohm input impedance is used for remote
operation over a 600-ohm line or for remote emergency
voice operation using up to five miles of Field Wire W-
110-B, or equal. Audio amplifiers are used to amplify
the incoming signal to the desired level for modulating
the power amplifier in the transmitter. Automatic modu-
lation limiting maintains the average modulation at a
high level. The power supply provides high and low d-c
voltages as well as bias and filament voltages for the
modulator and transmitter. Protective relays and fuses
have been provided to prevent damage to the equipment.

1-9. FREQUENCY RANGE. The equipment will operate
over a frequency range of 225 mc to 399. 9 mc, inclusive,

1-10. TUNING. The transmitter can be tuned to any fre-
quency in the uhf band, extending from 225 to 399.9 mc,
inclusive. Individual channels are spaced 100 ke (kilo-
cycles) apart. Tuning is accomplished by changing the
oscillator crystal and retuning the r-f (radio frequency)
circuits. See the applicable Handbook of Operating In-
structions.

1-11, CRYSTAL. The oscillator crystal is a CR-27/U
type, operated in a thermostatically controlled crystal
oven. The crystal frequency is determined as follows:

crystal frequency = operatmngrequency

1-12, ANTENNA COUPLING. The antenna coupling
circuit is unbalanced, one side being grounded. It is
designed to work into a 52-ohm transmission line of
the coaxial type.

1-13. POWER OUTPUT. The nominal power output of
the transmitter's r-f carrier (without modulation) is 100
watts into a 52-ohm non-inductive load. The carrier
is amplitude voice or tone modulated.

1-14. MODULATION. An audio signal input of 45 de-
cibels below one milliwatt is sufficient to permit 95-
percent modulation. Automatic modulation limiting is
provided to keep the modulation at approximately 95 per-
cent when changes in input level to the microphone or
telephone line vary up to 20 db {(decibels).

1-15. AUDIO RESPONSE. The audio frequency re-
sponse of the equipment, for broad band transmission,
does not vary more than 4 db between 200 and 20, 000

1
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TABLE 1-1, POWER INPUT REQUIREMENTS

Voltage 120 W, 95 Percent Modulated Carrier Carrier Off

Supply Amperes Watts Power Factor Amperes Watts Power Factor
115 12.5 1250 0.87 3.4 380 0.97
230 6.25 1250 0.87 1.7 380 0.97

cps (cycles per second). When using narrow band
transmission, the response isdownlessthan5 dbat 400
cpsand 3,000 cps, with1,000 cpsas reference level, and
down a minimum of 10 db at 200 cps and 5,000 cps.

1-16. AUDIO DISTORTION. The audio distortiondoes
not exceed 10 percent when: the r-f carrier is mod-
ulated 95 percent; the audio input signals are between
200 and 20,000 cps; the audio input levelis 45 db below
one milliwatt; and the automatic modulation limiting
circuit is in operation.

1-17. MONITORING. The power output and percentage
modulation of the equipment may be checked on a
calibrated meter. Side tone output permits the oper-
ator to aurally monitor the audio component of the
transmitted signal.

1-18. REMOTE OPERATION. The equipment may be
operated over a Field Wire W-110-B, or equal, up to
five miles long, terminated in a T-17 microphone,
or other suitable line termination equipment.

DRIVER PLATE
CONTROL

2ND DOUBLER

CRYSTAL
OVEN

DRIVER GRID
CONTROL

0SC & IST
DOUBLER PLATES
CONTROL

METER 2

TUNE OPERATE SWITCH
COVER PLATE

PLATE CONTROL

PUSH TC TALK RELAY

1-19. VOLTAGE SUPPLY. This equipment will oper-
ate on either of the following a-c voltage supplies:
105 to 125 V, single phase, operating at 50 to 60 cps;
or, 210 to 250 V, single phase, operating at 50 to 60
cps.

1-20. FILAMENT VOLTAGE. All tubes inthis equip-
ment are operated from secondary windings of trans-
formers within the transmitter and the modulator-
power supply. A pair of 2.5-volt windings supply
four of the rectifier tube filaments and a third 5~volt
winding supplies filament voltage for a fifth rectifier
tube. All other tubes are operated from 6.0 and
6.3-volt windings.

1-21. POWER REQUIREMENT. Table 1-1 is a sum-
mary of the power input requirements, with the
"BUCK-BOOST" switch, on the rear of the modulator-
power supply, turned to the "BOOST" position.

1-22. TEMPERATURE RANGE. This equipment will

BUFFER AMPL
PLATE CONTROL

METER-1

PA GRID CONTROL

[ ~MAIN TUNIN NT
MAl ING CONTROL

'/PA PLATE CONTROL

/-CALIBRATE CONTROL

OUTPUT COUPLING
CONTROL

MONITOR - SCREEN
MODULATOR ASSEMBLY

SIDE TONE OUTPUT JACK

METER 2 SELECTOR SW!TCH

METER | SELECTOR
SWITCH

Figure 1-2. Radio Transmitter, Front Panel
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operate satisfactorily on continuous duty at temper-
atures ranging from -29°C (-20°F) to +55C (+131F),
except as noted in paragraph 1-6.

1-23. STABILITY. The over-all frequency stability
for the entire frequency range is +10 kec.

1-24. WARM-UP PERIOD. The equipment will be
ready for operation five minutes after it is turned
on and should be within 10 ke of the required fre-
quency after twenty minutes.

1-25. TUBE COMPLEMENT. Table 1-2 lists all

Section I
Paragraph 1-23 to 1-27

tubes used in the transmitter. Table 1-3 lists all
tubes used in the modulator-power supply.

1-26. Table 1-4 lists all fuses used in the trans-
mitter. Table 1-5 lists all fuses used in the modu-
lator-power supply.

1-27. OPERATING AND ADJUSTMENT CONTROLS.
Tables 1-6 and 1-7 list the various front and rear
panel controls and adjustment points of the trans-
mitter and modulator-power supply (figures 1-2
through 1-4).

TABLE 1-2. TUBE COMPLEMENT OF RADIO TRANSMITTER T-282/GR, AND T-282C/GR

JAN Type Number
Quantity T-282/GR T-282C/GR Reference Symbol Function
1 6AH6 6AH6 V601 Oscillator-tripler
1 5763 5763 V602 First doubler
1 5763 5763 V603 Second doubler
1 5763 5763 V706 Screen modulator
1 832A 832A V604 Buffer amplifier
1 4X150A 4X150A V901 Tripler-driver
2 4X150A 4X150A V902 Power amplifier
V903 Power amplifier
1 12AT7 12ATTWA V701A Side-tone amplifier
V701B Modulation monitor amplifier
1 12AX7 5751 V702A Modulation monitor amplifier
V702B Modulation monitor rectifier
3 0B2 0B2WA V703 Voltage regulator
V704 Voltage regulator
V705 Voltage regulator
TABLE 1-3. TUBE COMPLEMENT OF MODULATOR-POWER SUPPLY
Quantity JAN Type Number Reference Symbol Function
1 6C4 V301 Narrow band amplifier
1 12AX7 V302 Phase inverter
2 6BA6 V303 Audio frequency amplifier
V304 Audio frequency amplifier
2 6AQ5 V305 Modulator driver
V306 Modulator driver
2 811-A V201 Modulator
or V202 Modulator
811
1 6ALSW V203 Automatic modulator limiter
1 5R4WGY V105 Bias voltage rectifier
2 3B28 V101 High voltage rectifier
V102 High voltage rectifier
2 3B28 V103 Low voltage rectifier
V104 Low voltage rectifier ]
TABLE 1-4. FUSE COMPLEMENT OF RADIO TRANSMITTER T-282/GR AND T-282C/GR
Bussman Reference
Quantity Type Rating Symbol Function
1 MJB 1/100 amp, 250 V F801 "METER 1'" protection
(T-282/GR) 1/32 amp,
250V (T-282C/GR)
1 MDL Slow-Blow, 1 amp, 803 B801 blower motor protection
250 V
2 MIW 1/16 amp, 250 V F901 V901 screen protection
F902 V902, V903 screen protection

Revised 30 June 1957
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MIKE JACK
.GAIN CONTROL
NARROW-BROAD SWiTCH

MAL SWITCH

POWER EMER-NOR
ON-OFF
SWITCH
PUSH TO TALK
CARRIER ON SWi
PLATE
ON-OFF
SWITCH
LIMITER THRESHOLD
CONTROL
Figure 1-3. Modulator-Power Supply, Front Panel
H.V. H.V.
UNMOD MOD
J501 502 J503
DUST COVER
CAPTIVE
SCREWS (4)
ACCESS COVER
FOR INTERLOCK
S501
BUCK-BOOST
S502
LINE i
TERMINALS
REVERSIBLE VOLTAGE
DESIGNATION PLATE
GROUND
CONNECTOR AC. POWER INPUT
J504

REAR AIR
FILTER ASSEMBLY

Figure 1-4. Modulator-Power Supply, Rear View
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TABLE 1-5. FUSE COMPLEMENT OF MODULATOR-POWER SUPPLY

Bussman Reference
Quantity Type Rating Symbol Function

2 MDL Slow-Blow, 1 amp F101 B401 blower motor protection

260V : F103 Low voltage power supply protection
2 MTH 8 amp, 260V F102 High voltage power supply protection

F201 230 V supply line

1 AGC 3 amp, 260 V F104 Filament and bias supply protection
1 ABC 15 amp, 2560 V F202 115 V supply line

TABLE 1-6. CONTROLS OF RADIO TRANSMITTER

Name Function

METER 1 SELECTOR SWITCH
METER 2 SELECTOR SWITCH
METER 1
METER 2

CALIBRATE

SIDE TONE OUTPUT
TUNE-OPERATE

MAIN TUNING

DRIVER PLATE

DRIVER GRID

OSC & 1st DOUBLER PLATES
2nd DOUBLER PLATE
BUFFER AMPL PLATE

PA GRID

PA PLATE

OUTPUT COUPLING

Selects circuit to be metered

Selects power output or percentage modulation indication
Indicates plate and grid currents

Indicates power output or percent modulation

Control to calibrate "METER 2'" before reading percent
modulation

Jack to connect headset plug for monitoring transmission
Switch to reduce power output

Tuning control

Tuning control

Tuning control

Tuning control

Tuning control

Tuning control

Tuning control

Tuning control

Tuning control

TABLE 1-7. CONTROLS OF MODULATOR-POWER SUPPLY

Name

Function

POWER ON-OFF

PLATE ON-OFF

MIKE

GAIN

Turns power on and off

Turns plate voltage on and off
Jack to insert microphone plug

Controls audio gain

(continued on next pag
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TABLE 1-7. CONTROLS OF MODULATOR-POWER SUPPLY (CONT)

Name

Function

NARROW-BROAD
EMER-NORMAL

PUSH TO TALK-CARRIER ON

LIMITER THRESHOLD

BUCK-BOOST

Switches narrow band amplifier in or out
Switches connections on line input transformer

Switch to keep carrier on or to permit control with
microphone switch

Controls modulation limiting

Switch to increase or decrease voltage supplied to
primary of all power transformers

SECTION II

SPECIAL TEST EQUIPMENT AND SPECIAL TOOLS

2-1. SPECIAL TOOLS.

2-2. No special tools are required for the mainten-
ance of this equipment.

2-3., SPECIAL TEST EQUIPMENT.

2~4, SPECIAL 4-MC TRANSFORMER ASSEMBLY.
(See figure 2-1.) The special 4-mc transformer
assembly is required when adjusting the transmitter
for optimum modulation linearity. The secondary
circuit of the assembly is tuned to the beat note
(difference frequency) between the output of the
transmitter and an r-f signal generator; the signal
generator is tuned to a frequency, differing from that
of the transmitter, by approximately 4 mc (special
assembly tuning slugatapproximately mid~adjustment
‘point). Figure 2-1 includes the schematic diagram of
the assembly as well as construction details and
material requirements.

2-5, SPECIAL CRYSTALS. Four type CR-27/Ucrys-
tals are required for testing and aligning the trans-
mitter, The frequency of the crystals and the re-
sultant transmitter output frequency is given in
Table 2-1.

2-6. CABLE FABRICATION.

2-T. Three specially fabricated cables are required
to interconnect the transmitter and modulator-power
supply for test purposes. They are similar in con-
struction to the cables furnished with the equipment.
Their extra length permits the transmitter and
modulator-power supply to be moved, as required,
while trouble shooting the equipment on a work
bench. A set of special cables includes one special

6

TABLE 2~1, SPECIAL CRYSTALS

Crystal Frequency Transmitter frequency
(in Mc) (in Mc)
6.06 218
6.25 225
7.00 252
11. 11 400
11. 39 410

power cable assembly (paragraph 2-8) andtwo special
r-f cable~assemblies (paragraph 2-9).

2-8. SPECIAL POWER CABLE ASSEMBLY. (See
figure 2-2.) The illustrationgives fabricationinstruc-
tions and material requirements for a cable to re-
place Power Cable Assembly CX-2017/U. One such
cable is required.

2-9. SPECIAL R~F CABLE ASSEMBLY. (See figure
2-3.) The illustration gives fabrication instructions
and material requirements for cables to replace R-F
Cable Assemblies CG-693/U. Two identical cables
are required. One cable interconnects the "HV MOD"
connectors and the other cable interconnects the ""HV
UNMOD" connectors on the rear of the transmitter
and modulator~power supply units.

2-10. STANDARD TEST EQUIPMENT.

2-11. Table 2-2 lists the test equipment recom-
mended for trouble shooting, preventive maintenance,
and adjustments.
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TABLE 2-2. TEST EQUIPMENT RECOMMENDED FOR MAINTENANCE

Fig. No. Name Mfr Designation Alternate Application

5-6, 6-1 Audio Oscillator Hewlett-Packard Sylvania No. 145 Check modulator chassis
Model 200

6-1, 6-4 A-C Voltmeter General Electric Triplett No. 630 Measure line voltage
No. AP-9 input

6-1, 6-4 Wattmeter General Electric Weston No. 432 Measure power input
No. AP-9

6-1, 6-4 Variac Superior Elec. Power- General Radio Vary input voltage
stat Type 1226 Type V-20HM

6-2 Cathode Ray Dumont No. 303 RCA WO-T79A Check modulation

Oscilloscope
5-6 Tube Tester Hickock Model 536 Sylvania Type 220 | Check tubes
5-6, 6-1 Multimeter Triplett Model 630-A Simpson Output indication,
Model 260 voltage and resis-

tance measurements

OUTPUT

&

UNTUNED
INPUT 1

ALUMINUM COIL SHIELD

(NATIONAL COMPANY TYPE RAO)\

CLOSE WIND 2 TURNS OF

NO,18 TO NO.22
HOOK-UP WIRE . APPLY
COIL DOPE,

GLOSE WIND 30 TURNS OF

NO.24 TO NO.28 MAGNET 7

WIRE. APPLY GOIL DOPE.

GENERAL RADIO TYPE

874 -P CONNEGTOR
(2 REQUIRED),

INPUT SIDE

-~

K 69046
3

/Il BETWEEN
WINDINGS

JAMES MILLEN
MFG. CO. INC.
COIL FORM

APPROX. “gIN.

27K RESISTOR

QUTPUT SIDE

RESONATED BY
CAPACITANCE OF
COAXIAL CABLES AND
OSCILLOSCOPE INPUT

(continued on page

-

2 HOLES

\

{ 1
— T

INPUT
(OTHER

SIDE)
5
Zoia ,-~Q{
-

/
.
\ %/
OUTPUT

i

|

T =l

3

]

CUTAWAY VIEW

80TTOM GOVER

i o

wjor

R

i 2

= | Je

SIDE VIEW

Figure 2-1. Special 4-Mc Transformer Assembly

+
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7 FT. MINIMUM

CUT CGABLE
ENDS EVEN.

TEMPORARY
HOLDING TAPE

GROUP TOGETHER 14 FLEXIBLE INSULATED
CONDUCTORS ,12 CONSISTING OF NO.16 AWG
WIRE,2 CONSISTING OF NO.12 AWG WIRE.

+ 1
fe——34 22—
I-Z—,———, ﬁq — —
- L 1 i) J J
» T N S—
"R EMPORARY

I
TAPE BEGIN WINDING 5 WIDE TAPE.

3‘5"FR0M EN
CONDUGTOR INSULATION

]

END OF WINDING

e
REMOVE TEMPORARY TAPE.

WRAP SEVERAL TURNS OF
TAPE AROUND GROUPED
CONDUCTORS, NEAR ENDS.

D.

P

l'-zAPPRox.P—
PE

TO BOTH ENDS OF CABLE
THEN LET CONDUCTORS
LOOSE AS SHOWN.

WIND ON SUFFICIENT
TAPE TO PROVIDE FIRM
GRIP FOR CABLE CLAMP.

STRIP INSULATIO
{DO NOT NICK

KEEP
EDGES
7 v FLUSH

CABLE CLAMP\

TA
- - X = com——
——.-——‘—'/—"‘ . = — =
”./ 4 SLIDE GABLE GLAMPS ON | (]2

ON ALL CONDUCTORS.

p—
 ———

Lo s
o
Ye<e

Nz FROMEND

WIREST\

TIN ALL WIRES. =

INSULATED CONDUCTORS @ = SPLIT ANGLE
ADAPTOR
GONDUCTOR ] {2 HALVES)
TAPE I LOCKING
NUT
GONTAGT SOLDER GONDUGTORS TO CLAMP SGREW
PIN _.\U, ‘ CONTACT PINS SECURELY. !
[ ]” SPLIT ANGLE INSERT LOCKING NUT,THEN COUPLING NUT. WL THHAEY  coupLing~
T ADAPTOR PROCEED TO SOLDER LEADS TO CONNECTOR INSERT. L um e NUT
PULL COUPLING NUT DOWN ON THE CONNEGTOR INSERT. M U l_
LOCKING NUT FIT ON SPLIT ANGLE ADAPTORS.USE THREADED LOCKING ' . ll e
GOUPLING NUT NUT TO SECURE SPLIT ANGLE ADAPTORS. .
CONNECTOR SLIDE LOOSENED CABLE GLAMP OVER TAPE.SCREW CLAMP CONNEGTOR
INSERT SECURELY AROUND THREADS OF SPLIT ANGLE ADAPTOR. INSERT
CONNECTOR TIGHTEN CLAMP SCREWS WITH SCREWDRIVER, CONNECTOR

AN 3108B-32-4P

AN 3108B-32-4S

AN 3108B-32-4P

AN 31068B-32-4S

o)

<
U

NO. 12 AWG CONDUCTORS

WIRING SCHEMATIC

NOTE !
ASSEMBLY AND CABLE STRIPPING PROCEDURE 1S THE SAME FOR BOTH ENDS,

Figure 2-2, Special Power Cable Assembly
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TABLE 2-2, TEST EQUIPMENT RECOMMENDED FOR MAINTENANCE (CONT)

Fig., No. Name Mifr Designation Alternate Application

6-1 Vacuum Tube Hewlett-Packard General Radio Measure a-c, d-c,
Voltmeter Model 410B Type 1800-A and r-f voltages

6-1, 6-3 Frequency Meter BC221 Check frequency

6~1 Distortion Hewlett-Packard General Radio Measure audio
Analyzer Model 330B Type 736-A distortion

5-6, 6-1 Dummy Antenna M.C. Jones Bird Electronic Dummy antenna

Model 631 Corp, Termaline

Coaxial Resis~
tor, Model 82

5-6, 6~1 A-C Vacuum Ballantine Model 300 Hewlett-Packard Check percentage
Tube Voltmeter Model 400C modulation
6~2 Mixer Rectifier General Radio Type Convert carrier to 4 mc.
874~-MR ( ’
6~2 Adapter General Radio For r-f connector
(two required) Type 841-Q1 interconnection.

(continued on the next pag

7 FT. MINIMUM .
7" DO NOT
u g " NiCK
—» _:_ 4;.1 % ’/—CABLE RG-8/U CONDUCTOR
—

1
D

CUT BACIK POLYETHYLENE

7
z SING BRAID I8
REMOVE VINYL 5, EXPOSI %_, EXPOSING INNER

VINYL JACKET

OUTER CONDUCTOR. UNBRAID & CUT TO LENGTH, DO NOT NICK BRAID. CONDUGTOR
POLYETHYLENE INSULATION CABLE CLAMP UNBRAID AND CUT TO 43"
AN-3057-10 32

INNER CONDUCTOR

BEND BRAID BAGK AND
PRESS DOWN OVER GOLLAR
OF STOP-GABLE FERRULE.

STOP-CABLE FERRULE

SLIDE CABLE GLAMP ON TO EAGH
END OF CABLE. SLIDE STOP-CABLE
FERRULE ON,OVER BRAID,FLUSH
AGAINST EAGH END OF VINYL JAGKET.
> GOLLAR-GABLE FERRULE
SOLDER MALE GONTAGT,

::“’:L

ot -
COLLAR-CABLE FERRULE
STOP-GCABLE FERRULE

USE 4 EXISTING HOLES
AND SOLDER ASSEMBLY
TOGETHER.

! SLIDE COLLAR-CABLE FERRULE
OVER BRAID,ON TO COLLAR OF STOP-
INSTALL CONTACT INTO INSERT. VINYL CABLE FERRULE AT BOTH ENDS OF

- L
LOCK IN PLAGE WITH LOGKING RING. YRAID CABLE. GLAMP WASHER STE?ﬁBgA\f:FT;ENF:;R(Uz :ALVE‘
INSERT SOOI N POLYETHYLENE INSERT
N INNER GONDUCTOR GABLE cLAMP —{1(Y (2 PARTS)
ELBOW . e S
FITTING 2z INSERT
(HALF) BARREL
INSERT
onaERT ELBOW FITTING(HALF) GLAMP SCREW
\ PLACE BOTH HALVES SCREW GABLE GCLAMP SECURELY
s OF ELBOW FITTING AROUND JOINED THREADS OF
T SERT BARREL
i AROUND IN ELBOW FITTING.TIGHTEN LOGKING
1 AT GROOVE.JOIN CL AMP SCREWS WITH SCREW-
i ASSEMBLY TOGETHER DRIVER. RING
[N WITH SCREWS. ouPL
GROOVE L H NoTE- c !\?UT'N(
LTI y -
' TIGHTEN SCREWS EITHER TYPE ELBOW FITTING CAN —
CONNECTOR | — . WITH SGREWDRIVER. BE USED: !
AN-31088-18-16S "’\_ ., JOINED WITH SCREWS. CONNECTO:X KEYWAY
- KEYWAY FAGES TOWARD GABLE. b. JOINED WITH THREADED N sen g gp  FACES AW
LOGKING NUT. -18- FROM GAE

Figure 2-3. Special R-F Cable Assembly
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TABLE 2-2. TEST EQUIPMENT RECOMMENDED FOR MAINTENANCE (CONT)
Fig. No. Name Mfr Designation Alternate Application
6-~2 Adapter- JAN type UG-29B/U JAN type For r-f connector
UG-29A/U interconnection.
6-2 Signal Generator Hewlett-Packard Measurements Check modulation.
Model 608-A Corp. No. 80
5-6, 6-1 Power Output M. C. Jones Power output
Indicator Electronic indicator.
Micromatch
Model MM 562
6-1 Power Output M. C. Jones Measure exciter r-f
Indicator Electronic Micromatch power output
Model MM 560
6-2 Patch Cord General Radio Interconnecting cable
Type 874-R32 for modulation check.

SECTION IO

PREPARATION FOR USE AND RESHIPMENT

3-1. SELECTING AN OPERATING SITE.

3-2. Communication with Radio Transmitter Set AN/
GRT-3 is accomplished in the 225 to 400-mc band.
Radio waves at these frequencies tend to travel in
straight lines. For this reason, line-of-sight trans-
mission paths are of major importance, as signal
strength attenuates rapidly over paths which have
obstructions between the receiver andthe transmitter.
Although the radio waves bend slightly around these
obstructions, reliable communication occurs only when
line-of-sight paths exist. Line-of-sight transmission
is attained when the receiving antenna is theoretically
within optical range of the transmitter antenna. The
most important factors limiting line-of-sight trans-
mission are the curvature of the earthandintervening
hills.

3-3. CURVATURE OF THE EARTH. The curvature of
the earth limits the distance over which line-of-sight
occurs. For example, with both the receiving and
transmitting antennas located 40 feet above sea level,
the maximum distance that can be spanned before the
line-of-sight is obstructed by the curvature of the
earth is approximately 18 miles. This is based on
the assumption that the altitude of the intervening
terrain is also at sea level. In order to obtaina
line-of-sight path 50 miles long, the height of both
antennas must be at least 315 feet above sea level
and the altitude of the intervening terrain must be
at sea level. To determine the maximum distance
between two radio stations with the intervening
terrain at sea level, the following formula is used,
in which D = distance in miles, A = height in feet
of one antenna, and B = height in feet of the other

antenna.
D= \|2A + \2B

3-4, INTERVENING OBSTRUCTIONS. Intervening

10

hills, buildings and densely wooded areas in a trans-
mission path reduce signal strength when they ob-
struct the line-of-sight. Radio waves bend over
these obstructions slightly, but bending is accom-
plished by a loss in signal strength; the greater
the bending, the greater the loss. Certain combina-
tions of communication sites and intervening hills
may provide satisfactory signals due to reflections,
but this condition is realized only by chance, or by
complex calculation with detailed terrain maps. It
can be predicted reliably that satisfactory communi-
cation will be obtained if line-of-sight transmission
prevails. If line-of-sight does-not exist, the path must
be tested first to determine if the site is suitable.
Weak or otherwise undesirable signals may be ex-
pected if the equipment is operated close to steel
bridges, power lines or power units. If possible,
choose a location on a hilltop or elevation. Flat
ground is desirable. Normally, transmission over
water is better than over land.

3-5. HOUSING.

3-6. The best location for radio equipment depends
on the tactical situation and local conditions such as
the need to house the equipment where its shelter
cannot be seen, the type of housing available, and
the terrain. The shelter for Radio Transmitting Set
AN/GRT-3 must meet the following requirements:
a. The floor must be capable of sustaining the weight
of the equipment in a level position without vibration
and with adequate drainage.

b. Sufficient space must be available in front of the
mounting rack to install and remove the components.
c. Sufficient space must be available in back of the
mounting rack to permit access to interconnecting
cords and cables and to permit replacement of the
fuses and tubes, accessible only from the rear.
Sufficient space must be left to provide a passageway
to the rear of the equipment.
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d. Except for the above limitations, the equipment
may be located anywhere convenient to the trans-
mission lines and external connections.

e. Adequate natural and/or artificial light should
be provided so that all panel designations are legible
and controls visible.

3-7. UNCRATING.

3-8. When equipment is received, select a location
where it may be unpacked without exposure to the
elements and which is convenient to the permanent
or semi-permanent installation of the equipment.

CAUTION

Be careful in uncrating, unpacking, and hand-
ling the equipment; it is easily damaged. If
it should become damaged or exposed, a
complete overhaul might be required or the
equipment might be rendered useless.

3-9. Instructions follow for uncrating and unpacking
the transmitter and the modulator-power supply
(figure 3-1):

a. Place the packing case as near the operating
position as convenient.

b. Cut and fold back the steel straps.

Section
Paragraph 3-7 to 3-

c. Remove the nails with a nail puller. Remc
the top and one side of the packing case. Do not :
tempt to pry off the sides and top as such act
might damage the equipment.

d. Remove any excelsior or corrugated paper cove
ing the inner corrugated fiberboard carton.

e. Carefully remove the equipment from the cari
and place it on the workbench or near its fii
location.

f. Inspect the equipment for possible damage i
curred during shipment.

g. Check the contents of the packing case agail
the master packing slip.

NOTE

Save the original packing case and containers.
They can be used again when the equipment is
repacked for storage or shipment.

3-10. EQUIPMENT REQUIRED FORINSTALLATIC

3-11. The transmitter and modulator-power supj
may be used independently or in conjunction w
Radio Receiver R-361/GR. See Table 3-1 for equi
ment which is supplied. The wrenches used with {
transmitter are located on the left side, rear secti
of the transmitter. The wrench for the modulatc
power supply is located on the back of the front acce
door. (Table 3-2 lists the equipment required 1}
not furnished.)

TABLE 3-1. EQUIPMENT SUPPLIED

Quantity Name of Unit Govt Type Description
Designation
1 Radio Transmitter T-282/GR Complete with tubes
' {or T-282B/GR)
1 Modulator~Power MD-141/GR Complete with tubes
Supply (or MD-141A/GR)
1 Cable Assembly, CX-2017/U Multi-conductor, with connectors
Power, Electrical (28 inches long)
2 R-F Cable Assembly | CG-693/U High voltage conductor, with connectors
(26 inches long)
1 Wrench Bristo, No. 4 (for transmitter)
1 Wrench Bristo, No. 6 {for transmitter)
1 Wrench Bristo, No. 8 (for transmitter)
1 Wrench Bristo, No. 10 (for transmitter)
1 Wrench Bristo, 1/4 inch (for transmitter)
1 Wrench Bristo, No. 10 (for modulator-power
supply)
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DESICCANT _—HUMIDITY

BAGS < QQ INDICATOR

%

CORRUGATED

- FIBERBOARD
BLOCKING
RADIO

EQUIPMENT

T

““ \ \ CORRUGATED
FIBERBOARD

H
) mWn BLOCKING

\ CORRUGATED FIBERBOARD
CARTON

FOR DOMESTIC SHIPPING, PACKAGING
STOPS AT THIS POINT. PACKED
CARTON IS THEN PLACED IN WOOD
CONTAINER FOR SHIPPING,

___CORRUGATED
CARTON

NAILED WOOD
SHIPPING CONTAINER
COVER

NAILED WOOD
SHIPPING CONTAINER

DOUBLE MOISTURE
BARRIERS

SEALED CARTON
3/4" STEEL STRAP
i 176 LENGTH
N OF CASE
Figure 3-1, Radio Transmitter and Modulator- Power Supply, Packing Diagram
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Figure 3-2. Rack MT-686/GR

Paragraph 3-12 to 3
3-12. RACK AND DISTRIBUTION PANEL.

3-13. Rack MT-686/GR is intended to house i
transmitting equipments, consisting of two tra:
mitters and two modulator-power supplies. If
sirable, two receivers, one transmitter and
modulator-power supply may be placed in one ra
Distribution Panel J-390/GR. mounted in R:
MT-686/GR, furnishes a junction from which prim:
power can be distributed and from which audio :
control connections can be made to external uni

3-14. RACK MT-686/GR. (See figures 3-2 and 3-
Rack MT-686/GR is shipped in knocked down fo
and must be assembled by the maintenance personn
In order to assemble the rack, a No. 3 Phill
screwdriver and three open end wrenches (si:
7/16 in., 9/16 in., and 5/8 in.) are required.

3-15. Table 3-3 lists the parts supplied to assem!
Rack MT-686/GR. All of the major structural pa:
are stamped with item numbers. The front channe
are symmetrically punched and may be used in eitt
the right or left position. The rear channels are a!
symmetrically punched and may be used in eith
the right or left hand rear position. All chass
supports (Item E) are symmetrically punched a
may be used on either the right or left side. T
four vertical members are most easily assemb]
to the top and bottom with the rack channels i1
horizontal position. Assemble the rack as follov

a. Place the top member (B, figure 3-3) and bottc
member (A) pieces on the floor so that by tipp’
each up, the rack would appear to be laying on:
back. The front edge of the top member (B) ist
edge with the name plate while the front edge of t
bottom member (A) is the edge adjacent to the '"Ite
A" number.

b. Tip the bottom up and slide a front channel (
into the corner cut-out. The front channel is t
edge with the series of holes placed in groups
two along the entire length.

c. Insert four of the 1-1/4-inch bolts (T) throu
the holes at the side of the bottom member (A) a
through the mating channel holes, then place lo
washers (G) and nuts (S) (with flat sides towar
lock washers) on them. Turn nuts to within two tur:
of being tight.

d. Slide the other front channel (C) into the oth
front corner cut-out and repeat step c.

e. Tip the top member (B) up and insert the tv
front channels into the corner cut-outs, then bolt, :
in step c, for both channels.

f. Slide a rear channel (D) into both a top corne
cut-out and its mating bottom cut-out. The tapp:
surfaces of the rear channels should face the fro
of the rack.

g. Repeat step ¢, then bolt the channel to the t«
in similar fashion.

h. Repeat steps f and g for the other rear channe
i, Set the rack up and make a temporary pan
layout on the front surface of the rack by very acct
rately scribing a mark on the front channels midws
between the two panel holes (1/2-inch separatio
where the panels of two units meet. Make prope
allowances for blank panels.
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TABLE 3-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED
Quantity Name of Unit Govt Type Description
Designation
1 Antenna AT-197/GR, or For transmitter or receiver
AS-505/GR
1 Mast AB-158/GR Antenna support
1 R-F Cable Assembly | CG-597/U R-f transmission line
1 R-F Cable Assembly | CG-707/U Connection between antenna jack J909
and antenna cable CG-597/U
1 Set of Crystals CR-27/U Frequency range from 6.250000 mc
f0 11.108333 mec.
1 Power Cable CX-1541/U A-c power line
Assembly
1 Distribution Panel T-390/GR For power and audio distribution
1 Power Cable From distribution panel to a-c supply
Assembly
1 Microphone T-17 Double-button carbon, push-to-talk
1 Headphone Set CW-49507 600 ohms, complete with PL-55 plug
1 Antenna Transfer Connects antenna to receiver through
Cable relay in transmitter
5 mi Field Wire W-110-B Muting cable to receiver and
telephone line for remote operation
1 Rack MT-686/GR Equipment mounting
TABLE 3-3. LIST OF PARTS FOR RACK MT-686/GR
Item Quantity Name
A 1 Base member
B 1 Top member
C 2 Front channel
D 2 Rear channel
E 8 Chassis support
F 4 Tie bar
G 40 3/8-in. split ring lock washer
H 96 5/8-in. No, 12-24 Phillips Head machine screw
J 64 No. 12 flat washer
R 32 No. 12 split ring lock washer
S 40 No. 3/8-24 hex nut
T 40 No. 3/8-24, 1-1/4-in.,hex head cap screw
U 8 Support block
v 1 Soldering lug
w 1 1/4-in. split ring lock washer
X 1 No. 1/4-20 hex nut
Y 1 3/4-in. No. 1/4-20 Phillips Head machine screw

14
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NOTES.

1- RACK IS ASSEMBLED ON ITS SIDE AS SHOWN
2—- NOTCH IN REAR OF TIE BARS MUST FACE

FORWARD.

3—GROUNDING LUG,ITEM V, SHOULD BE PLACECL

UNDER ITEM Y, IN BOTTOM OF EITHER
FRONT CHANNEL .

Figure 3-3. Assembly of Rack MT-686/GR

j. Carefully bolt all four pairs of chassis supports
(E) at the front channel so that the upper or support-
ing surfaces of the chassis supports are directly
opposite the scribe marks. Loosely bolt the rear
of the chassis supports to the rear channels. Use
5/8-inch No. 12 bolts (H) and lock washers (R) with
Item R under the head of Item H.

k. Bolt two tie bars (F) across the front of the
rack and two across the back of the rack with the
two notches toward the inside of the rack. Place
them directly in front of and in back of the chassis
supports (E) and at the same level as the chassis
supports so that they cause no interference with
insertion of the units. These tie bars should be as
nearly equi~space from the top to the bottom of the
rack as the layout will permit. The tie bars are
bolted in place with 1-1/4-inch cap screws (T),
lock washers (G), and hex nuts (S) with support
blocks (U) between the lock washers and the tie bar.

NOTE

The support blocks have one corner rounded.
Place this corner in the inside corner of the
angles of the tie bar ends.

1. Tighten all screws, starting with those on the
rear ends of the chassis supports (E) and then
progressing to the tie bars (F), to the bottom (A),
and to the top (B).

3-16. DISTRIBUTION PANEL J-390/GR. Distribu!
Panel J7-390/GR occupies a space 5-1/4-in., high
19-in. wide by 5-1/4-in.deep. It is intended for pa
mounting in Rack MT-686/GR (figure 3-4).."
three horizontal metallic bars are for primary pos
distribution. The center and bottom bars are
115-volt operation; the top and bottom bars are
230-volt operation. If, in 230-volt operation, a groun:
neutral is used, the center bar is grounded by me:
of the notched switch blade attached to the end of
center bar. Two receptacles mounted on the back
the panel are available for convenience outlets.
wire from these outlets is permanently conne
to the bottom bar. The other wire should be chaig
from the center bar to the top bar when chang
to 230-volt operation. The voltage indication pl
on the back of the panel is engraved 115V on «
side and 230 V on the other and should be turned
indicate the voltage being used. Forty terminals :
available on two terminal strips for connecting ct
trol and audio services. Connect the external ea
ground to the stud located between the two conveniex
outlets on the rear of the panel.

3-17. INSTALLATION OF TRANSMITTER AND MC
ULATOR~-POWER SUPPLY. '

3-18. After removal of the equipment’from the
packing cases, as explained in paragraphs 3-8 g
3-9, proceed as follows:
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Paragraph 3-19 to 3-25

3-19. POWER INPUT CONNECTIONS. Measure the
voltage of the 50-60 cps power line. The voltage
required for operation of this equipment is 105-125
or 210-250 volts. Examine the reversible designation
plate, on the rear of the modulator-power supply
(figure 1-4) which indicates the line voltage for
which the power input circuits have been wired. If
the voltage so designated does not agree with the
power line voltage, proceed as follows:

a, Stand the modulator-power supply on its front
panel handles.

b. Loosen the four captive screws that hold the
dust cover in place and remove the dust cover.
¢. Loosen the screws holding link O-202 in place
(figure 3-5) and shift the link to the proper posi-
tion for the measured line voltage.

d. Remove the reversible designation plate from
the rear panel. Turn it over and replace it on the
panel.

e. Put the dust cover back on the modulator-power
supply and tighten the captive screws.

WARNING

Observe safety precautions. High voltages
are used in the operation of this equipment.
Equipment must be grounded before connection
is made to power line.

3-20. Connect an a-c voltmeter across the terminals
of the nearest supply junction point (eg, within
Distribution Panel J-390/GR, see paragraph 3-16);
set the "BUCK-BOOST'" switch as follows:

a. If the nominal line voltage is 115 volts, but
less than 115 volts is measured, set the "BUCK-
BOOST" switch (rear panel of the modulator-power
supply) to "BOOST." I the measured voltage is
above 115 volts, set the switch to "BUCK."

b. If the nominal line voltage is 230 volts, but
less than 230 volts is measured, set the "BUCK-
BOOST" switch to "BOOST." I the measured volt-
age is above 230 volts, set the switch to "BUCK."

T.0O. 31R2-2GRT3-2

c. If the local source of supply voltage is known
to have poor voltage regulation, correct, at least
once an hour, for line voltage variations by follow-
ing the above instructions.

3-21. PLACEMENT OF MODULATOR-POWER SUP-
PLY IN RACK. Lift the unit to the level of the
chassis supports of Rack MT-686/GR and slide it
into the rack until the front panel edges are in close
contact with the front channels of the rack. Secure
the front panel to the rack with the 5/8-inch No.
12-24 binding head machine screws and No. 12 flat
washers furnished with the rack.

WARNING

The modulator-power supply weighs approx-
imately 170 pounds and the transmitter has
a weight of approximately 70 pounds. Two
men are required to handle the equipment
properly.

3-22. PLACEMENT OF TRANSMITTER IN RACK.
Install the transmitter in the same manner as the
modulator-power supply.

3-23. ANTENNA SYSTEM.

3-24. The antenna system for the transmitter con-
sists of Antenna AT-197/GR or Antenna AS-505/GR
and interconnecting r-f cable(s)., If the transmitter
is used in conjunction with Radio Receiver R-361/GR,
an antenna transfer cable assembly, between the
receiver and transmitter, permits the use of one
antenna for both transmitting and receiving.

3-25. ANTENNA AT-197/GR. (See figure 3-6.) An-
tenna AT-197/GR is an omni-directional discone
type antenna with a gain approximately the same as
that of a half-wave dipole tuned to maximum efficien-
cy; however, no tuning is required for operation over
the entire frequency range of 225 to 399.9 mc.

Figure 3-4., Distribution Panel J-390/GR

16
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 MOUNTING BASE

Figure 3-6. Antenna AT-197/GR Figure 3-7. Antenna AS-505/GR
18
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Section I
Paragraph 3-26 to 3-2

SEE
HAZARD LIGHT

,~LBM)ET DETAIL ,

o u

{5 !
COAXIAL L—m——"
GONNEGTOR
S
VL- W
—
¢ )
| ANTENNA T e
MAST ANTENNA
EXTENSION, EXTENSION

DETAIL
CUTAWAY VIEW,

ANTENNA EXTENSION DETAIL

CUTAWAY VIEW,

Figure 3-8. Assembly of Antenna AS-505/GR

3-26. Antenna AT-197/GR is composed of a simu-
lated disc and cone separated by a glass insulator.
The "disc" and "cone' sections of the antenna are
formed by protruding lengths of hollow, round stock.
The disc is mounted horizontally above the simulated
cone. The cone consists of twelve rods. In the dis-
assembled state, these rods are attached to the
metal support by means of flexible ball chains and
are secured to the center support by two web straps.
One end of each rod is equipped with a Dzus type
fastener by which it may be attached to the metal
support. The use of metal rods decreases the weight
and surface area and therefore greatly reduces the
wind resistance. The disc, which is composed of
twelve rods screwed into a ring at equal intervals
about the circumference, fastens to the metal support’
by means of a Dzus fastener. The center support
slides into the mounting bracket where it is secured
by a screw type clamp. The antenna normally mounts
on the crossarm of Mast AB-158/GR, each of the
three mounting holes on the bracket accommodating
one of the members of the serpentine type cross-
arm though it may also be secured by means of
lag screws at the top of a wooden pole. Mast AB-158/
GR will accommodate four of these antennas plus
one Antenna AS-505/GR. The coaxial transmission
line is led up through the antenna support and the
center conductor is terminated at the center of the
disc; the outer conductor is terminated at the apex
of the cone.

3-27. Assemble Antenna AT-197/GR as follows
(figure 3-6):

a. Place the simulated disc on the top end of t
antenna main body and secure it in place by a on
quarter turn of the disc on the Dzus type fastenec
b. Remove the web straps securing the cone ro
to the main body.

c. Assemble the cone by inserting the twelve co
rods into the twelve sockets, locking them in pla
with a one-quarter turn.

d. Secure the mounting base to the crossarm
tower,

e. Insert the lower end of the center support i
the mounting bracket and tighten the screw cla
to secure the antenna in position.

f. Remove the dust cap from the coaxial fitting
the lower end of the center support.

g. Secure the r-fcable tothe mastandconnect it to
coaxial fitting on the lower end of the center suppo
h. If the supplied cable is not the correct leng
see paragraph 3-30 for instructions on fabricat
an alternate cable.

3-28. ANTENNA AS-505/GR. (See figures 3-7 :
3-8.) Antenna AS-505/GR is a four bay stacl
vertical array consisting of four squirrel-cage f;
antennas mounted on a vertical column three inct
in diameter. The bays are mounted on the colu
by metallic supports which serve as insulators «
to the configuration of the antennas and the electri
lengths of the elements. Each bay is in effec
vertically polarized wide band dipole and is fec
two points to obtain omni-directional radiation in
horizontal plane. The beam lobe is tilted upw:
at an angle of 5.5 degrees.
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Paragraph 3-29 to 3~30

CUT END OF CABLE EVEN.
SLIDE NUT, WASHER AND
GASKET ONTO CABLE.

REMOVE 11" OF yAcKET.

DO NOT NiCK BRAID.

SLIDE SLEEVE OVER BRAID,
FIT SHOULDER OF SLEEVE
SQUARELY AGAINST END
OF JACKET.

GCOMB OUT BRAID. FOLD
BACK SMOOTHLY AND
TRIM.

REMOVE & OF DIELECTRIC.
DO NOT NIGK GENTER
CONDUGTOR. TIN GENTER
CONDUGTOR USING HOT
IRON QUIGKLY.

SLIP MALE GCONTACT IN
> PLAGE AND SOLDER. USE
HOT IRON QUIGKLY TO AVOID
MELTING THE DIELECTRIC,
CLEAN OFF EXCESS ROSIN
AND DRESS END OF
DIELEGTRIG. ADD FUNGUS -
PROOF VARNISH OVER
SOLDERED GONNEGTION-
COAT EXPOSED DIELEGTRIG
AND MALE GONTAGT WITH
DOW- CORNING DG -4
SILICONE GOMPOUND.
PUSH ASSEMBLY INTO BODY
AS FAR AS IT WILL GO.
SGREW NUT INTO PLAGE,
WITH WRENGH, UNTIL
MODERATELY TIGHT.
HOLDING GABLE AND BODY
SEGURELY, FINISH
TIGHTENING NUT-

BODY

X

INSULATOR

CENTER
CONDUCTOR

TWO SURFACES

TO BE FLUSH
Ik

WASHER +0 -

Figure 3-9. R-F Cable Assembly CG-597/U,
Fabrication

T.0. 31R2-2GRT3-2

3-29. Antenna AS-505/GR is shipped in a wooden
crate about ten feet long. Cradle supports at either
end of the crate support the columntoprevent damage
to the antenna. The crate should be saved for future
shipping of the antenna. Check all items for possible
damage. Hazard lights may be attached to one An-
tenna AS-505/GR when several are grouped in one
location. Assembly of the antenna (with hazard lights)
is as follows (figure 3-8):

CAUTION

Open the top of the crate, being careful not
to damage the crate or its contents.

a. Screw one hex nut onto each hazard light bracket
as far as possible.

b. Screw the long end of each of the two hazard
light brackets into the holes provided in the flange
in the center of the antenna columnas far as it will go.

c. Back the hex nuts up against the antenna mast
to lock the bracket securely.

d. Attach hazard lights to the brackets and fasten
the a-c cord, by means of the clips provided, to the
brackets and the column.

e. Carry the mast extension to the top of Mast
AB-158/GR and pass the end of R~F Cable CG-597/U
through the extensionso thatthe cable emerges through
the end that has the insert riveted within.

f. Use a piece of wire or light rope to tie the end
of the r-f cable to the mast so that it will not fall
away.

g. Set the mast extension in the receptacle provided
for it, on top of Mast AB-158/GR.

h. Tighten the clamp securely around the column
shank.

i. Use a gin pole or other lifting device-to lift the
antenna into a vertical position above the mast
extension.

“j. Connect the r-f feed cable comnnector to the con-

nector within the antenna column.

k. Lower the antenna onto the mast extension and
rotate it until the holes line up with the tapped holes
in the insert.

1. Use six No. 1/4-20 machine screws to connect
the antenna to the insert. Bolt down securely.

m. This completes the installation of Antenna
AS-505/GR.

3-30. ANTENNA TRANSMISSION LINE. The parts
for the r-f cable, between the transmitter and the
antenna, are in bulk form. To fabricate this cable,
affix one connector UG-495/U to each end of the
required length of RG-17/U coaxial transmission
line, This cable should be no longer than is neces-
sary to reach from the transmitter to the antenna,
Figure 3-9 shows the procedure for mounting the
connectors to the ends of the cables. When installing
the cables, make all bends sufficiently large inradius
to avoid damaging the cable structure. Since the
RG-17/U cable is too stiff to make the turn required
from the mounting rack (MT-686/GR) to the rear
panel of the transmitter, a 2-foot cable of smaller
diameter, CG-707/U, is used; it is designed to at-
tach to the end of cable CG-597/U, and is complete
with proper connector plugs.
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Paragraph 3-31 to 3-33

CUT END OF RADIO FREQUENCY
CABLE EVEN CABLE RG-9/U

DO NOT
NICK BRAID

DO NOT
NICK

PUSH CLAMP OVER COPPER BRAID
FLUSH AGAINST CABLE JACKET. CUT
COPPER BRAID SO THAT " REMAINS
AND FAN OQUT OVER CLAMP, GUT

DIELECTRIC, TIN CONDUCTOR.

SOLDER GCONTACT PiN, DONOT
OVERHEAT DIELECTRIC. DO NOT USE
EXCESS SOLDER. WIPE CLEAN. SEE
THAT DIELECTRIC IS FREE FROM

WRENCH FLATS

MX-103/7U

L
T
|
1
¥

= |
= l
TAPER DIELECTRIGC WITH TRIMMING
GONTAGT TOOL. WHEN TAPERING DIELEGTRIG
STOP FOR PLUG ASSEMBLY, PUSH GONTAGT
STOP OF TOOL TO BOTTOM OF SLOT.
TOOL WILL STOP GUTTING WHEN
SHOULDER OF GONTAGT BUTTS
AGAINST STOP.

CONNECTOR

UG-59A/U LENGTH TO SUIT

INDIVIDUAL INSTALLATION,

1

APPLY SMALL AMOUNT OF DOW- CORNING DC-4
SILICONE COMPOUND, OR EQUIVALENT, ON TAPERED
DIELECTRIC. INSERT ASSEMBLY INTO CONNEGTOR
BODY. TIGHTEN NUT WITH WRENCH.

TRIMMING TOOL SOLDER, ROSIN AND FOREIGN MATERIAL.

RG -~ 9/UZ
! CUT END OF CABLE EVEN.

DO NOT NICK
BRAID.

REMOVE VINYL JACKET &

BARE L GONDUGTOR
DO NOT NICK ,

COMB OUT COPPER BRAID

COMB BRAID.
APPLY PARTS
SHOWN. SLIDE
_ CLAMP ON BRAID.

CLAMP

CLAMP IN PLAGE,
TRIM BRAID.

FOLD COPPER BRAID
BACK ON CLAMP,

1>
\-CONTACT

TIN GENTER CONNECTOR
WITH MINIMUM AMOUNT
e}

APPLY CONTACT WITH PLIERS, SOFT
SOLDER IT TO CONDUCTOR. BACK END OF
CONTACT MUST BE FLUSH WITH POLYETHYLINE
DIELECTRIC. DO NOT USE EXCESS SOLDER.
WIPE CLEAN, SEE THAT END OF CABLE
INSULATOR {S CLEAN AND FREE OF SOLDER,
ROSIN, FOREIGN MATERIAL.

VINYLITE JACKET
BRAID
DIELECTRIC

INSULATOR

CENTER
CONDUCTOR

CONNECTOR
uG-2187/U

SLIDE 80ODY INTO PLACE SO THAT CENTER CONDUCTOR
CONTACT ENTERS HOLE IN INSULATOR. FACE OF CABLE
DIELECTRIC MUST FIT FLUSH AGAINST INSULATOR.
PROPERLY TIGHTEN 8BODY AND NUT WITH WRENCH.

Figure 3-11. Antenna Transfer Cable Assembly, Fabrication

3-31. CABLE CONNECTIONS.

3~32. If the transmitter is used in conjunction with
Radio Receiver R-361/GR, two interconnecting cables
are required (figure 3-10.) These are in addition to
the three cables linking the transmitter with the
modulator-power supply, power cables, telephone line
(for remote operation), and r-f transmission lines.
Refer to table 3-4 for the required cables and their
connections, in addition to paragraphs 3-34 and 3-35.
All cable connections are made at the rear of the
transmitter and the modulator-power supply.

22

3~33. An antenna transfer cable assembly (figure 3-11)
connects the "ANT, INPUT" jack J401 on the rear of
the receiver tothe "ANT. INPUT" jack J907 on the rear
of the transmitter; the antenna, AT-197/GR or AS-505/
GR, is then switched from the transmitter to the
receiver by the operation of the antenna transfer
relay within the transmitter. A muting cable assembly
(figure 3-12) connects the "MUTING" terminals on
the rear of the receiver to the "MUTER" terminals
on the rear of the transmitter; when "transmitting'’,
shorting contacts, on the push-to-talk relay within
the transmitter, silence the receiver by placing a
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TABLE 3-4. CABLE CONNECTIONS

Quantity Name of Cable Govt Type Purpose
Designation
1 Cable Assembly, CX~-2017/U Connects J503 on modulator-power supply
Power, Electrical to J913 on transmitter

(28 inches)

1 R-F Cable Assembly | CG-693/U Connects "H.V. MOD" J502 on modulator-
(26 inches long) power supply to "H.V.MOD" J914 on
transmitter
1 R-F Cable Assembly | CG-693/U Connects ""H.V. UNMOD" J501 on mod-
(26 inches long) ulator-power supply to "H.V. UNMOD"
J915 on transmitter
1 Power Cable CX-1541/U Connects "A.C. POWER INPUT" J504
Assembly on modulator-power supply to horizontal
metallic bars of Distribution Panel
J-390/GR
1 Power Cable Connects convenience outlet on distribu-
Assembly tion panel to source of a~c supply voltage.
Up to 5 mi Field Wire W-110-B Connects "LINE'" terminals on modulator
(As required) power supply to remote operating point
1 R-F Cable Assembly | CG-707/U Connects ""TO ANTENNA" J909 on trans-
mitter to R-F Cable Assembly CG-597/U
1 R-F Cable Assembly | CG-597/U Connects R-F Cable Assembly CG-707/U
i to antenna
1 Muting Cable Connects "MUTER'" terminals on trans-
Assembly mitter to "MUTING" terminals on Radio
Receiver R-361/GR
1 Antenna Transfer Connects "ANT, INPUT' J907 on trans-
Cable Assembly mitter to "ANT. INPUT" J401 on Radio

Receiver R-361/GR

SOLDER LUG ZIERICK TWO NO.22 OR LARGER CONDUCTORS
TYPE 196#6 OR EQUAL TWISTED AND SHIELDED

TO TERMINAL 6 ON TERMINAL BOARD
AT REAR OF RECEIVER R-361/GR

TO MUTING TERMINALS 1&2 TO MUTER TERMINALS
ON TERMINAL BOARD AT REAR ON REAR OF RADIO
OF REGEIVER R-361/GR TRANSMITTER

Figure 3-12. Muting Cable Assembly, Fabrication
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SOLDER LUG ZIERICK

TYPE |96#8 OR EQUAL

T.0. 31R2-2GRT3-2

HUBBELL PLUG TYPE 9754
OR EQUAL AC LINE PLUG
RATED IBAMP - 115V

18 AWG (MIN.) RUBBER COVERED CABLE.
LENGTH TO SUIT INDIVIDUAL INSTALLATION.

Figure 3-13. Power Cable Assembly, Fabrication

short-circuit across its audio output. Two power
cables are required. One connects from the "A.C.
POWER INPUT' connector J504 on the rear of the
modulator-power supply to the horizontal metallic
bars on Distribution Panel J-390/GRused for primary
power distribution; the other from the convenience
outlet on the rear of the distribution panel to the
nearest junction box or other source of primary
power (figure 3-13).

3-34. TELEPHONE LINE. Connect Field Wire
W-110-B, or equal, to the two "LINE" terminals
on the terminal board at the rear of the modulator-
power supply. Refer to the applicable Handbook of

Operating Instructions for information on how to set
the controls for normal remote operation and for
emergency operation.

3-35. EQUIPMENT GROUNDING. Make a secure
ground connection, using copper braid or wire,
number 12 gage or heavier, between the grounding
studs at the rear of the equipment, and a good earth
ground such as underground water pipes or rods
driven into the ground.

3-36. TUNING PROCEDURE.

3-37. See the applicable Handbook of Operating In~
structions for tuning procedure instructions.

SECTION IV

THEORY OF OPERATION

4-1, GENERAL SYSTEM OPERATION.

4-2. Electrically, the transmitter consists of an
exciter unit that drives a two stage amplifier con-
sisting of a driver and push-pull power amplifier.
The monitor-screen modulator assembly is com-
prised of the screen modulator and circuits for
measuring the power output and percentage modu-
lation, and for aural monitoring of the audio component
of the transmitter signals.

4-3 Mechanically, the transmitter is divided into
front and rear sections. The front section consists
of the exciter, the monitor-screen modulator, the
front panel on which all of the transmitter operating
controls are located, and a blower for cooling the
electrical components. The rear section consists of
castings that contain the electrical components of
the driver and power amplifier stages; and a rear
panel on which are mounted all connectors for inter-
connection with the modulater-power supply, Radio
Receiver R~361/GR (if used), and the antenna system.
The adjustable portions of tuned circuits, in both
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sections, are driven through flexible shafts, couplers,
and gears, controlled from the front panel.

4-4, Electrically, the modulator-power supply con-
sists of an audio section, comprising input circuits,
voltage amplifiers, and a push-pull modulator. Also
high, low and bias voltage supplies are located in
this unit. A blower is provided for cooling the elec-
trical components.

4-5 Mechanically, the modulator-power supply con-
sists of a power supply chassis; modulator chassis,
which contains a driver subassembly; front panel
on which are mounted most of the modulator-power
supply operating controls; rear panel on which are
mounted all connectors for interconnection with the
transmitter, the a-c power supply, and telephone line.

4-6. R-F CIRCUITS. The frequency of the r-f
carrier is controlled by a crystal oscillator which
operates at 1/36th the carrier frequency. Freguency
multiplication and amplification occurs in the oscil-
lator stage itself (functions as a tripler) and in the
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plate modulator in order to secure 95-percent m
ulation without excessive distortion. Automatic m
ulation limiting keeps the percentage modulatior
approximately the same level when the audio ir
level varies between wide limits.

five r~f stages that follow. The output of the power
amplifier is delivered to the antenna through an
antenna transfer relay, low pass filter, and direc-
tional coupler.

4~7. AUDIO CIRCUITS. The input circuit is de-
signed for local voice operation or for operation
from a remote point over a telephone line. The
audio signal goes through a phase inverter, two
push-pull amplifiers, and terminates in the push-
pull modulator which is used to plate modulate the
power amplifier, A special audio screen modulator
(located in the transmitter unit) supplements the

4-8, SIGNAL CIRCUITS. (See figure 4-1.) T
4-1 lists the signal circuits (r-f and audio), tt
location, and function,

4-9. AUXILIARY CIRCUITS. Table 4-2 lists
auxiliary circuits, their location, and function.

TABLE 4-1. SIGNAL CIRCUITS

Name Location Function
(As seen from front panel)
Oscillator Exciter subassembly, front section, Crystal controlled r-f generator

transmitter crystal freq = radio freq

36
Harmonic generators. Output of 2nd
doubler is 12 times the freq of the
crystal,

Exciter subassembly, front section,
transmitter

First and Second
Doublers

Exciter subassembly, front section,
transmitter

Buffer Amplifier Intermediate power amplifier.

Driver Left side, rear section of transmitter Intermediate power amplifier and tripler.

Provides modulated r-f carrier with
nominal output of 100 watts.

Right side, rear section of
transmitter

Power Amplifier

Narrow Band
Amplifier

Phase Inverter
Audio Frequency
Amplifier
Modulator Driver

Modulator

Screen Modulator

Driver subassembly, modulator chassis
on right side of modulator-power supply

Driver subassembly, modulator chassis
on right side of modulator-power supply

Driver subassembly, modulator chassis
on right side of modulator-power supply

Driver subassembly, modulator chassis
on right side of modulator-power supply

Modulator chassis on right side of
modulator-power supply

Monitor-screen modulator
assembly, transmitter

Overcomes attenuation of band pass
filter Z301.

Changes audio signal from single ended
to push-pull output and amplifies.

Voltage amplifier. Bias controlled by
modulation limiter rectifier.

Provides excitation for modulator stage.
Provides audio power to plate modulate
the power amplifier.

Provides audio power to screen
modulate the power amplifier.

TABLE 4-2, AUXILIARY CIRCUITS

Name

Location
(As seen from front panel)

Function

Automatic Modula~
tion Limiting

Line Adjustment
("BUCK-BOOST")

Modulator chassis on right side of
modulator-power supply

Modulator chassis on right side of
modulator-power supply

Portion of modulator output is rectified

and used as bias on audio frequency am-
plifier stage to maintain modulator out-
put at constant level.

Provides line voltage correction.

(continued on page :
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TABLE 4-2. AUXILIARY CIRCUITS (CONT)

Name Location Function
(As seen from front panel)
Metering "METER 1 SELECTOR SWITCH" on Provides switching to check plate and

Voltage Measure-
ments

Monitor

Ventilation

Interlocks

Antenna Switching

front panel of transmitter

Front panel of transmitter and of
modulator-power supply

Monitor-screen modulator assembly,
transmitter

Air filters front and rear of trans-
mitter and modulator-power supply.
Blower motor, front of each unit.

All front and rear panel access points

Relay, bottom, right side, rear

grid currents of transmitter circuits.

Pin jacks used in conjunction with test
leads (jumpers) to measure critical
voltages in r-f and audio circuits. Can
use "METER 1" on front panel of ’
transmitter.

Measure power output and percentage
modulation. Listen to audio component
of transmitted signal.

Keep dust out and provide cooling.

High voltage safety precaution.

Switches antenna from receiver to

section of transmitter

Low Pass R-F

Filter transmitter

Muting
transmitter

Power Supply
modulator-power supply

Time Delay

Push-to-talk Relay
front panel of transmitter

Bottom, right side, rear section of

"MUTER'" terminals on rear of

Power supply chassis on left side of

Relay, front, power supply chassis

Behind cover plate, lower left corner,

transmitter when carrier turned on.

Attenuates harmonics of r-f carrier.
Silences receiver during transmission.
Provides filament, B plus and bias volt-

ages for r-f, audio, and auxiliary circuits.

Permits warm-~up of rectifier tubes
before application of plate voltage.

Button on microphone permits ""push-
to-talk’ operation. -

4-10. FUNCTIONAL OPERATION OF ELECTRONIC
COMPONENTS.

4-11. Paragraphs 4-12 through 4-62 provide a de-
scription and essential information on the function
of each electrical part, as well as the theory of
operation of each stage. The discussion is in the
order of signal sequence and is further explained
by simplified schematics.

4-12. AUDIO INPUT. The audio section has pro-
visions for a 50-ohm or 600-ohm input impedance.
The 50-ohm input impedance is for local operation
using a T-17 or similar type carbon microphone;
the 600-ohm input impedance is used for remote
operation over a 600-ohm line or for remote emer-
gency voice operation using up to five miles of
Field Wire W-~110-B, or equivalent.

4-13. NORMAL 600-OHM LINE INPUT. (See figure
4-2.) Input transformer 'T301 has two primaries,
a low impedance microphone winding, terminals 1
and 2, and a 600-ohm split winding, terminals 3,
4, 5, and 6. Normal operation is from a 600~-chm

line. Under this condition, "NORMAL-EMER" switc
8301, is operated to the "NORMAL' position; "NAl
ROW-BROAD" switch, S303, to the "NARROW" pos
tion for voice transmission, to the "BROAD" positi
for an extended range of modulation; and "PUSH 1
TALK-CARRIER ON" switch, S302 (figure 4-3),

the "CARRIER ON" position. Switch S301 connec
terminal 5 of the 600-ohm primary of transformu
T301 to terminal 4, which is grounded by link O-5!
on terminal board E501, thus establishing the groun
ed center tap essential for balanced line operatio
The telephone line connects through the ''LINI
terminals on E501 to terminals 3 and 6 of trans
former T301. If unbalanced input is required, tl
telephone line is connected between the center te:
minal "CTR" and either one of the "LINE" termina
on E501. Switch S302, in the "CARRIER ON" positio
keeps the push-to-talk relay energized and permi
the transmitter to emit a continuous carrier. (S
figure 4-20.) The output of the secondary of tran:
former T301 is controlled by dual potentiomets
"GAIN'" control R306A and R306B in combinati
with R308, which maintains a substantially co
stant load of about 50,000 ohms on the transforme
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|
E5O! E
——A 2
| UCNE I & O R308
| I 3 100K
LINE |
| o= >
| ctr | 4 7
/\ .
0-50I t I I_L L. _L
LN ¥ | 6ND | “Teso3 " [osoz " csol /
\T_T_J 1000|1000 |iooo S301 /
, {: | © To
r—n e r—y _ 5303
© R3068
NOTES: p 100K
|. e AF SIGNAL PATH.
2. ALL CAPACITORS ARE IN 6
UUF.

3. ALL RESISTORS ARE IN
OHMS (K=1,000).

Figure 4-2, Modulator-Power Supply, Normal 600-Ohm Line Input, Simplified Schematic

PUSH TO TALK SWITCH MICROPHONE AND
| 7301 R301 LINE INPUT
A o <4 _ 4 /N <4+
L
' . o 7
- —->
TI7 -
MICROPHONE
CARRIER
ON TO
GAIN
I © CONTROL
— S302 R306
SEE NOTE 3
NOTES: \‘
|, s AF SIGNAL PATH
=» —» MICROPHONE AND
RELAY CURRENT.

2. UNLESS OTHERWISE SHOWN,
ALL CAPACITORS ARE IN UUF
ALL RESISTORS ARE IN OHMS
(K=1,000 OHMS).
3. REFER TO FIGURES 7-17 AND
7-18 FOR INTERCONNECTING f
CABLE DETAILS.

:l: 4 UF

Figure 4-3. Modulator-Power Supply, Local Voice Operation, Simplified Schematic
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MICROPHONE AND

J301 LINE INPUT
T301
R
MIGROPHONE | v O Sor S ® “\N\NN— I .
INPUT O '>/ 470
—O I 1000 7T~ Y/ I
THROUGH MIGROPHONE = = 2 NOTES:
v - | I.  OPERATING INSTRUGTIONS
F 1 June e (A) CONNECT MICROPHONE TO LINE
] TERMINALS, E50!, WITH UP TO
|—C502  C501 T—p - —> -3 5 MILES OF FIELD WIRE W-IIC
gﬂr‘ I OR EQUAL.
v (B) CAN OPERATE LOCALLY, USIN:
| Ja'000 | tooo | MICROPHONE JAGK, J30lI.
C,T\}RI = < <+ 4 l 2. AF SIGNAL PATH,
| -« | —» —» MICROPHONE CURRENT.
GND | 4 j_:——t—c $301 3. REFER TO FIGURES 7-17 AND 7-
RA = 302 I l FOR INTERGONNECTING CABLES
2UF 4. UNLESS OTHERWISE SHOWN,
— - 3 | ALL GAPACITORS ARE IN UUF
4 4 —> —» 5 ALL RESISTORS ARE IN OHMS
—~ = l
< < o < < Ve I 8
0-801
P
$§H 4 PUSH-TO~TALK
TALK <+ < RELAY COIL & L ol <
o SEE NOTE 3 R8I7 R8I8
I 7l T0
$302 -
] -100V
1400 1200

CARRIER
ON

G803
4UF

Figure 4-4. Modulator-Power Supply, Emergency Voice Operation, Simplified Schematic

4-14, LOCAL VOICE OPERATION. (See figure 4-3.)
When the equipment is to be used for voice trans-
mission at the transmitter, the T-17 microphone is
plugged into "MIKE" jack J301, "EMER-NORMAL"
switch S301 (figure 4-2) is operated tothe "NORMAL"
position, and ""PUSH TO TALK-CARRIER ON" switch
S302 to the "PUSH TO TALK" position. Pressing
the microphone button completes the push-to-talk
relay circuit to ground through the 50-ohm primary
of audio input transformer T301, terminals 1 and
2, and thence through the microphone. The d-c
current for push-to-talk relay, O-801, furnished
by the minus 100-volt bias supply through dropping
resistors R817 and R818, is also used for micro-
phone current. Audio current does not pass through
the push-to-talk relay, being bypassed to ground
through capacitor C302. Resistor R302 is a meter
multiplier and J302 is a test point for measuring
the microphone circuit voltage (see paragraph 4-62).

4-15. EMERGENCY VOICE OPERATION. (See figure
4-4,) This type of operation permits push-~to-talk
operation from either the "MIKE' or 600-ohm "LINE"
input terminals. Depressing the button on the T-17
microphone permits modulation and turns on the
carrier during emergency remote operation; the
carrier is always on during normal remote opera-
tion,

4-16., When it is desired to use a carbon micr
phone on the 600-ohm line for remote voice tran
mission (see Handbook of Operating Instructions
the "NARROW-BROAD" switch S303 is operated
the "NARROW" position (figure 4-6) and the "EME!
NORMAL" switch S301 to the "EMER'" positic
which grounds terminal 4 and connects termina
5 and 2 of T301 to "PUSH TO TALK-CARRIER O]
switch S302. Operating S302 to the "PUSH TO TALI
position and depressing the push-to-talk button
the hand microphone completes the push-to-ta
relay coil and microphone current circuit. T
current flow sequence (figure 4-4) is as follow
minus 100-volt source, through dropping resisto
R817 and R818, through coil of push-to-talk rel
0-801, through "PUSH TO TALK-CARRIER O]
switch S302, through "EMER-NORMAL" switch S30
through one winding of microphone and line ing
transformer T301 (terminals 5 and 6), through o
side of the field wire, through the microphone, ba:
through the other side of the field wire, and throu
another winding of T301 (terminals 3 and 4), a
finally through "EMER~NORMAL" switch S301
ground.

4-17. NARROW BAND AMPLIFIER. (See figure 4-f
The output at "GAIN'" control potentiometer R30¢€
is now coupled through capacitor C305 (and C3:
in modulator-power supplies having serial numbe:
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SEE NOTE I
G315 G305

FROM .._,' s
R306-8
OIUF | .OIUF
TO

POSITION
OF S303

R304
470K
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BAND PASS FILTER Z 30l

R310
8200

TO
NARROW
POSITION
OF $303

R311
2200

R202

AAA—— s

I00K

NOTES
l. IN MOST UNITS HAVING SERIAL NO. UNDER
500, C315 IS LOCATED AS SHOWN. FOR

-T UNITS HAVING SERIAL NO. OF 500 AND ABOVE

SEE FIGURE 7-17.
2, emwee——em AF SIGNAL PATH
3. UNLESS OTHERWISE SHOWN, ALL RESISTORS

e ARE IN OHMS (K=1,000 OHMS)

Figure 4-5. Modulator-Power Supply, Narrow Band Amplifier, Simplified Schematic

under 490) to the grid of band-pass amplifier tube
V301 (6C4). Band-pass filter Z301, shunted by re-
sistor R309 at the input and resistors R310 and R311
at the output, provides the load for this stage and
restricts the output to a frequency range of 400 to
3,000 cps. Voltage divider action of resistors R310
and R311 provides an over-all gain of unity for the
entire stage. Capacitor C303 is a hum filter. Re-
sistor R303 is the grid resistor, R307 the cathode
resistor, and resistor R304 and capacitor C304 a
grid decoupling filter. Resistor R305 is a meter
multiplier and J303 is a test jack (see paragraph
4-62). )

4-18. PHASE INVERTER. (See figure 4-6.) The
purpose of this stage is to convert from single
ended to push~pull output in order to drive the
following push-pull amplifier. V302A (1/2 12AXT7)
amplifies the signal applied to its grid in the normal
manner., A small part of the amplified signal is
fed back to the control grid of V302B (1/2 12AX7).
Note that since the signal at the plate of V302A is
180 degrees out of phase with the signal at its own
grid, the signals at the grids of V302A and V302B
must be 180 degrees out of phase. Hence, the sig-
nals at the plates of the two tubes are 180 degrees
out of phase.

4-19. The signal from "GAIN'" control R306B is
coupled through "NARROW-BROAD" switch S303 and
capacitor C315 (in units having serial numbers above
489) to the grid of amplifier tube V302A, R313 is
the cathode resistor of this stage. Resistors R316
and R317 comprise the load for the stage and form
a voltage divider which supplies a reduced signal
voltage through coupling capacitor C309 to the grid
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of phase inverter tube V302B. R312 and R314 are,
respectively, the grid and cathode resistors of the
phase inverter. Capacitors C306 and C307 are,
respectively, the high frequency compensating cathode
bypass capacitors of tubes V302A and V302B, having
sufficient capacitance to permit full amplification
at high audio frequencies and reduced amplification
at low audio frequencies. Note that the '"'low' side
of plate load resistors R317 and R318 are at ground
potential, The '"low" sides of grid resistors R312
and R338, "GAIN" control variable resistor R306A
and R306B, and cathode resistors R313 and R314
are at a negative d-c potential with respect to
ground. Since the d-c bias supply is on continuously
when the "POWER'" switch S403 is turned "ON",
tubes V3024, V302B, and V301 (6C4) always have
plate potential applied, i.e., the plate is positive
with respect to its cathode, the plate being at ground
potential, Capacitor C308 is a hum filter. The output
of tubes V302A and V302B are coupled by capacitors
C310 and C311 to the grids of push-pull a-f amplifier
tubes V303 (6BA6) and V304 (6BA6).

4-20. A-F. AMPLIFIER. (See figure 4-7.) The out
of phase signals from the phase inverter are applied
to the control grids of the two tubes, which are
connected in push-pull, and amplified in the normal
manner. Resistors R319 and R320 are the grid
resistors of V303 and V304, and R326 and R327 the
plate load resistors. R322 is the common cathode
resistor., Bias is also applied to this stage at the
common terminal of resistors R319 and R320 by the
d-c voltage drop across resistor R206 which is the
load for the modulation limiter rectifier tube V203
(6AL5W) (see paragraph 4-23). Resistors R323, R324,
and R325 form a screen voltage divider network.
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v302A
SEE NOTE I f (/) 12AXT
c315
FROM AUDIO
R306A ~P™1 BANDWIDTH
SWITCH OLUF
$303 .
[sroAD] [NARROW]
} ¢309
R3068 FROM R338 .OIUF
100K 470K
TOo V3o :
TO
-65V
NOTES:
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HAVING SERIAL NO. ABOVE 500.
SEE FIGURE 7-17.
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Figure 4-6. Modulator-Power Supply, Phase Inverter, Simplified Schematic
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v303
6BA6

V3028
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FROM V203
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470K
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Figure 4-7. Modulator-Power Supply, A-F Amplifier, Simplified Schematic
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FROM
V303 DRIVER
TRANSFORMER
T302

J305 2
TEST
POINT

3

R315

TO
MODULATOR

FROM 51K
V304
J306 TEST
AUDIO POINT
OUTPUT
NOTES:
|, mwmmmem AF SIGNAL PATH.
—» —& NEGATIVE FEEDBACK PATH,
2. UNLESS OTHERWISE SHOWN,
ALL RESISTORS ARE IN OHMS
(K=1,000 OHMS).
Figure 4-8. Modulator-Power Supply, Modulator Driver, Simplified Schematic
DRIVER MODULATOR T MODULATOR
TRANSFORMER
TRANSFORMER Vgﬁ' . TO
T302 T20! + 850 V UNMODULATED
| B FROM HIGH VOLTAGE
f 4 POWER SUPPLY.
| J502  J9ia
5
£20! I - + 850V MODULATED
i | TO POWER AMPLIFIER
FROM 2 M 2 | HV PLATES.
DRIVER L a MOD
LT | R8I2
| 6 IMEG
6.3 VAC | 7 TO
LIMITER
J804
3 3 | RECTIFIER HV MOD
| p TEST JACK
MODULATOR - NOTES: »
va0z2 I.REFER TO FIGURE 7-17 FOR INTERCONNECTING
si & CABLE DETAILS.

2, UNLESS OTHERWISE SHOWN,

ALL RESISTORS ARE IN OHMS

{1 MEG=1,000,000 OHMS)
3. mmmm AF SIGNAL PATH.

Figure 4-9. Modulator-Power Supply, Modulator, Simplified Schematic
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AUTOMATIC
MODULATOR
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J307 —
90-155V -

NOTE:

3
2 AF INPUT
FROM MODULATOR
PLATES
!
LIMITER
THRESHOLD
R335 R334 T0
ANNN\—> +250V
25K 33K

UNLESS OTHERWISE SHOWN,
ALL CAPACITORS ARE IN UUF.
ALL RESISTORS ARE INOHMS
(K=1,000 OHMS | MEG=1,000,000 OHMS),

Figure 4-10. Modulator-Power Supply, Automatic Modulation Limiter, Simplified Schematic

Resistor R321 is a meter multiplier and J304 is
a test jack for measuring the cathode self-bias
(see paragraph 4-62).

4-21, MODULATOR DRIVER. (See figure 4-8.) Ca-
pacitors C313 and C312 couple the output of tubes
V303 and V304 to the push-pull connected driver
amplifier tubes V305 and V306 (each a 6AQ5), which
furnish excitation for the modulator tubes (paragraph
4-22). R329 and R331 are the grid resistors. R330
is the common cathode resistor. Resistors R328 and
R332 provide inverse feedback from the plates back
to the grid circuit. The output of the stage is coupled
by driver transformer T302 to the modulator stage.
Resistors R333 and R315 are meter multipliers.
J305 and J306 are test jacks for checking the cathode
self-bias and the audio output (see paragraph 4-62).

4-22, MODULATOR. (See figure 4-9.) The output
of driver transformer T302 is fed to the grids of
the zero-bias class B push-pull modulator tubes
V201 and V202 (each an 811). The secondary of
modulation transformer T201, whose terminals are
numbered 4 and 5, delivers modulated high voltage
through connector J502 to the power amplifier in
Radio Transmitter T-282/GR; the voltage can be
measured at test jack J804 through meter multiplier
resistor R812 (see paragraph 4-61),

4-23. AUTOMATIC MODULATION LIMITER. (See
figure 4-10.) A separate modulation transformer
secondary winding, whose terminals are marked
6, 7, and 8, supplies signal voltage to the automatic
modulator limiter rectifier tube V203 (6AL5W). This
tube has an adjustable positive d-c delay voltage

applied to its cathode by means of the bleeder string
comprising resistors R334, R336, and "LIMITER
THRESHOLD' variable resistor R335 across the
250~V d-c supply. If the peak signal voltage is less
than the delay voltage obtained from R335, tube V203
does not conduct, there is no d-c voltage drop across
resistor R206, and the amplifier stage consisting
of tubes V303 and V304 operates only on the bias
developed by its cathode bias resistor.

4-24, When the peak signal voltage applied to tube
V203 exceeds the delay voltage, the tube conducts,
and a negative d-c voltage to ground is produced
across R206, filtered by capacitor C204. This ap-
plies a negative bias to the grids of V303 and V304
and reduces their gain. The entire action is similar
to delayed automatic volume control action in a
radio receiver. Thus the push-pull stage, comprising
tubes V303 and V304, and the limiter rectifier stage,
comprising tube V203, serve as a gain reduction
system which functions to limit the gain of the
modulating system whenever the output signal ex-
ceeds a level which is predetermined by the adjust-
ment of "LIMITER THRESHOLD" variable resistor
R335. Resistors R201 and R204, and capacitor C203,
form a high frequency compensation network for the
modulation limiter rectifier stage. Capacitor C314
is an audio filter. The delay voltage (90 to 155 volts)
can be checked at test jack J307 (see paragraph 4-62).

4-25, SCREEN MODULATION CIRCUIT. (See figure
4-11.) Component parts of the screen modulator
circuit are located within the monitor-screen mod-
ulator assembly, Triode connected screen modulator
tube V706 (5763) is operated as a cathode follower.

33



Section IV
Paragraph 4-26

V703, V704, and V705 {(each an OB2) are voltage
regulator tubes; they are used to drop the plus
850-volt d-c voltage down to the potential required
hy the plate of V706,

4-26. The screens of power amplifier tubes V902
and V903 (each a 4X150A) derive their d-c and audio
voltages directly from the cathode of V706 (which
operates as a cathode follower). In order to mini-
mize audio distortion in the power amplifier, the
audio voltage fed to the screens must: (1) come
from a low-impedance generator and (2) must be
in phase with the audio voltage applied to the plate
circuit. The output (cathode) circuit of a cathode
follower looks like a low impedance while the input
(grid) circuit has a high impedance. Therefore,
a-c and d-c voltages applied at the input of the
cathode follower are available at the output, with
the required low impedance source {generator) for

P70I
+ 850V UNMOD

P702
+850V MOD

C709

Rrel .05 UF

330K

R722
330K

+550V

T.O. 31R2-2GRT3-2

a-c, as well as d-c, voltages. The cathode follower
has a voltage gain (between the grid input and
cathode output) of approximately 0.9. The audio
voltage applied to the grid of V706 is derived from
a voltage divider which includes "MOD LIN" control
R723; adjustment of the control provides a conven-
ient means for varying the audio voltage applied to
the grid and, hence, to the power amplifier screens.
In operation, R723 is adjusted for linear modulation.
The power amplifier plate current is adjusted by
varying the d-c voltage applied to the screens. This
is conveniently accomplished by varying the d-c
voltage on the grid of the cathode follower by means
of "PA CUR" control R719, a potentiometer which
is connected to the plus 250-volt supply; the d-c
voltage at the cathode (of V706) will "follow" the
grid voltage and thus change the d-c screen potential.
Table 6-12 includes the adjustment procedure for
the two above described controls, R723 and R719.

V703
0B2

VOLTAGE
V704 @
os2 [ REGULATORS
V705
0B2

S80!

e ¢ 7 [

% TO SCREEN
PBOI| 2Q 10 8 GRID OF
c710 3 V902 AND V903
1UF
MOD LiN & EY} ¥ I | t
- - ’7 J703
R723 £ g\] ™ -
100K 3 ) 8
SCREEN
MODULATOR
V706 R726
5763 6800
e
+190V
NOTES:
L AF SIGNAL PATH. R725
68K

2. ¥ PARTS SO NOTED ARE PORTIONS OF
LARGER COMPONENTS

3. ALL RESISTORS ARE IN OHMS
(K=1,000 OHMS,|MEG=[,000,000 OHMS).

4. V703 V704,V705,ARE OB2WA IN T-282C/GR

Figure 4-11. Radio Transmitter, Screen Modulator, Simplified Schematic
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~ Section
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clol
aUF

T202

J504 500 0-202 POWER
AC. O | INDICATOR
POWER =1 E402
INPUT | c504 — 4 (GREEN)
| 500 501
0

NOTES:

I. UNLESS OTHERWISE SHOWN,
ALL CAPACITORS ARE IN UUF.

2. INTERCONNECGTING JACKS, PLUGS,
TERMINAL BOARDS, AND INTERLOCK
SWITCHES ARE NOT SHOWN.

Figure 4-12. Radio Transmitter and Modulator-Power Supply, 115/230-Volt Operation, Simplified Schematic

4-27, V706 derives its plate supply voltage from
the unmodulated plus 850-volt supply at connector
P701; series connected voltage regulator type tubes
V703, V704, and V705 drop the voltage down to about
550 volts, The d-c voltage drop across V706 cathode
load resistor R725 (about 190 volts under normal
operating conditions) supplies screen voltage for
V902 and V903. Resistor R726, normally shorted out
by "TUNE-OPERATE" switch S801, is also in series
with the cathode of V706. When it is desired to
operate the power amplifier stage at reduced power,
as in preliminary tuning, "TUNE-OPERATE" switch
S801 is operated to the "TUNE'" position which
makes R726 effective in the cathode circuit. This
produces a voltage divider which lowers the screen
voltage and reduces the power output from the power
amplifier stage. ""PA CUR'" control R719 is connected
between 250 volts and ground. In order to set-the
d-c potential of the power amplifier screens (con-
nected to the cathode of V706) to the right level,
positive voltage is taken from the arm of R719
and applied to the control grid of V706 through
audio frequency load resistor R724. Modulated high
voltage d-c comes in through connector P702. Re-
sistors R721, R722, and "MOD LIN" control R723
comprise a d-c voltage divider. Capacitor C709
bypasses R721, hence, only R722 and R723 function
as an audio voltage divider. The audio component
is coupled from the arm of R723, through blocking
capacitor C710, to the ‘control grid of V706. The
above described design permits separate adjustments
to be made of the d~¢ and audio potentials applied
to the screens of V902 and V903.

4-28. 115/230-VOLT OPERATION. (Seefigure 4-12.)
The a-¢ input power enters the equipment through
connector J504 and an r-f line filter consisting of
inductors L501 and L502, and capacitors C504 and
C505. If the equipment is to be operated off a 115-volt

a-c line, the 115/230-V link, O-202 {see paragraj
3-19), is connected in the 115-volt position. Whe
the "POWER'" switch S403 is operated to the ''O!
position, a~c power is applied between the commu
(terminal 1) and the tap (terminal 2) on the prima
of transformer T202, through fuse F202, lightir
green indicator light E402 and starting blower B4(
through its fuse F101, and blower B801 in the trans
mitter through its fuse F803. For 230-volt operatic
the power is applied through link O-202 to the enti:
primary of transformer T202 through fuse F20
including 115 volts between the primary tap (termin
2) and the common, lighting green "POWER'" i
dicator light E402 and starting the blowers exact
as for 115-volt operation. C101 and C801 are tt
starting capacitors for blowers B401 and B8(
respectively.

4-29, LINE ADJUSTMENT CIRCUIT. (See figm
4-13.) When "BUCK-BOOST" switch S502 is in ti
""BOOST" position, the 5-volt secondary of the li1
adjustment transformer T202 (a modified auto-trans
former) is placed in series with half of the primas
winding and in the same phase so that if the voltag
between the primary tap and one end of the primai
is as low as 105 volts, the rest of the equipme:
will receive no less than 110 volts. Should t}
voltage between the tap and one end of the prima:
of the transformer be as high as 125 volts, ope1
ating "BUCK-BOOST" switch S502 to the "BUCK
position will reduce the delivered voltage to 1f
volts. Thus the supply voltage for the high and Ilc
d-c power supplies, as well as the bias and filame:
supplies, can be kept between the limits of 1101
120 volts even though the line voltage may vary be
tween 105 and 125 volts or between 210 and 250 volts

4-30. BIAS SUPPLY. (See figure 4-14.) The adjuste
voltage obtained from transformer T202 is applie

i
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through front access door interlock switch S402,
terminal K on connectors J503, P910, P909 and
J913, inlet air-filter interlock switch S601, monitor-
screen modulator interlock switch 8803, air inter-
lock switch 8602, terminal E on connectors J913,
P909, P910 and J503, fuse F104 and air interlock
switch S101 to the primary of filament and bias
transformer T103. High voltage a-c is delivered
to bias rectifier tube V105 (5R4WGY). The rectified
output of tube V105 is filtered by input capacitor
C103, reactor L201, and capacitor C202. Reactor
L1201 is resonated by capacitors C205 and C206
thus increasing the series impedance in the capacitor
input filter network and thereby improving the fil-
tering. Resistor R205, in series with R202 and R203,
drops the voltage furnished to the cathodes of V301
and V302, and capacitors C201, C303, and C308
filter the above cathode voltages. Part of the d-c
voltage filtered by reactor L201 is delivered through
dropping resistor R207 and terminal J of connectors
J503, P910, P909 and J913 to a bleeder string in
the transmitter comprising resistors R806, R807,
R808, R809, R810 and R811. The voltage can be
measured at test jack J807 through meter multiplier
resistor R814 as described in paragraph 4-61. Ap-
proximately minus 100-volts operating bias is pro-
vided for V901, minus 60-volts operating bias for
V902 and V903, minus 35-volts operating bias for
V604, and minus 100-volts blocking bias through
isolating resistor R816 for the grid circuit of V601,
Voltage dropping resistors R817 and R818, shunted

T202

T.0. 31R2-2GRT3-2

by filter capacitor C803, provide filtered d-c for
the coil of push-to-talk relay O-801 and the micro~
phone circuit.

4-31. Failure to properly close the air-filter inter-
locks §402, S601, S803 and/or failure of the blowers
to operate will cause air interlocks S101 and S602
to open; this will interrupt the a-c supply to filament
and bias transformer T103 and no d-c bias voltage
will be developed.

4-32, LOW VOLTAGE D-C SUPPLY. (See figure
4-15.) Closing of the contacts of plate contactor O-201
(K201) applies 115 volts a-c to the primary of the low
voltage power transformer T102 through fuse F103.
The stepped up voltage of the secondary of transformer
T102isrectified by tubes V103 and V104 (each a 3B28)
and filtered by reactor L102, capacitors C105 and
C207. Resistor R101 drops the voltage so that the

. potential at the output end of 1102 is 300 volts, which

is delivered to the plate circuit of tube V604 and
metered at test jack J806 through meter multiplier
resistor R813. Resistor R102drops the voltage to 250
volts which is applied to the grid of tube V706 and the
plate circuits of tubes V303, V304, v305, V306, V601,
V602, V603, V701A, V701B, and V702A. This voltage
is metered at test jack J808 through meter multiplier
resistor R815. (See paragraph 4-61.) Capacitor C102
tunes L102 to anti-resonance at twice the power
line frequency (100 to 120 cps) producing a high

THROW S$502 TO BOOST IF INPUT
BELOW 1i5 VAC.

THROW $502 TO BUCK IF INPUT
ABOVE 116 VAC.

INPUT
[05-125V
50/60 CPS
"
v 110-120VAC
OUTPUT
F20l
T202 THROW §502 TO BOOST IF INPUT
BELOW 230VAC.
THROW S502 TO BUCK IF INPUT
INPUT ABOVE 230 VAC.
210-250V
50/60 CPS NOTE:
FOR SIMPLICITY, INTERCONNECTING
TERMINAL BOARDS ARE NOT SHOWN.
>
{10-120VAC
OUTPUT

Figure 4-13. Modulator-Power Supply, Line Adjustment Circuit, Simplified Schematic
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Figure 4-14. Bias Supply, Simplified Schematic
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Figure 4-15. Low Voltage D-C Supply, Simplified Schematic

series impedance in the filter circuit. The filaments
of V103 and V104 receive their power from the
secondary winding of transformer T103, terminals
3 and 4. The secondary center-tap of transformer
T102 is grounded, providing the negative return
of the low voltage power supply.

4-33. HIGH VOLTAGE D-C SUPPLY. (See figure
4-16.) Voltage is applied through fuse F102 to the
primary of high voltage transformer T101. The
secondary applies a high a-c voltage to rectifier
tubes V101 and V102 (each a 3B28). The rectified
current is filtered by reactors L101 and L202, and
capacitors C104 and C209. Capacitor C208 tunes
1202 to anti-resonance at twice the power line
frequency (100 to 120 cps) producing a high series
impedance in the filter circuit. Resistors R208,
R209, R210, and R211 constitute a bleeder. The
filtered voltage is applied to the modulator tubes
V201 and V202. Unmodulated high voltage d-c is

38

also delivered to the transmitter through connector
J501. The filaments of V101 and V102 receive their
power from the secondary of bias and filament trans-
former T103, terminals 11 and 12. The center-tap
(terminal 4) of the high voltage secondary of T101
is grounded, providing the negative return of the
high voltage power supply.

4-34. FILAMENT CIRCUIT OF AUDIO SECTION.
(See figure 4-17.) The secondary of bias and filament
transformer T103, terminals 9 and 10, supplies heater
current for tubes V301, V302, V303, V304, V305,
V306, V201, V202 and V203. The center tap is
grounded, providing a return path for the plate
current of tubes V201 and V202 to the negative
terminal of the high voltage power supply.

4-~35. TRANSMITTER FILAMENT CIRCUITS. (See
figure 4-18.) All filaments and heaters in the trans-
mitter are supplied from filament transformer T901,
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Figure 4-16. High Voltage D-C Supply, Simplified Schematic

which in turn receives 115-V ac through terminals
K, G, E, and D of connectors J913, P909, P910 and
J503; through interlock switches $402, 8601, S803,
5602; and fuse F104. The secondary of T901, whose
terminals are marked 5 and 6, supplies 6.3-V ac to
the heaters of V601, V602, V603, V604, V701, V702,
A601 (crystal oven). The secondary, whose terminals
are marked 4 and 3, supplies 6.0-V ac to the heaters
of V901, V902 and V903 and also to antenna relay coil
0-901 through push-to-talk relay 0-801 contacts,
(See paragraph 4-38.) The secondary, whose ter-
minals are marked T and 8, supplies 6.0-V ac to the
heater of V706.

4-36. CONTROL CIRCUITS. (See figure 4-19.) Power
is applied to the equipment through "A.C. POWER
INPUT'" connector J504, outlet air filter interlock
switch 8501, "POWER'" switch S403, and "BUCK-
BOOST'" transformer T202. The modulator-power
supply blower motor B401 receives its power through

PART OF FILAMENT
AND BIAS TRANSFORMER

F1o4

1SV AC INPUT

\

T103
9 TO FILAMENTS OF
V201, V202, V203
€ ) 1
6.3VAC 301 v302,v303
10 V304, V305, V306
B

Figure 4-17., Modulator-Power Supply, Filament
Circuit of Audio Section, Simplified Schematic
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normally closed front access door interlock switch
5402 and fuse F10l1. In a similar manner, power
is applied to the transmitter blower motor B801
through a fuse and interlock switches in the follow-
ing sequence: through front access door interlock
switch 8402, then through normally closed inlet air-
filtler and monitor-screen modulator interlock
switches S601 and S803, and finally through fuse
F803, to B801. When blower motor B801 starts up,
air interlock switch S602 (an air vane) closes and
power is fed to the transmitter filament transformer
T901. Similarly, when blower motor B401 operates,
air interlock switch S101 closes, and power is fed
to filament bias transformer T103, which then pro-
vides filament voltage and minus 100 V for bias.
Fuse F104 protects T901 and T103.

4-37. The heater element of time delay relay K101 is
heated by 6.3 voltsa-c from filament-bias transformer

T.O. 31R2-2GRT3-2

one minute, the bimetallic element will close, ener-
gizing holding relay O-101 (K102). (See figure 4-20,
step 2.) One set of contacts on relay O-101 (K102)
breaksthe K101 heater circuit and then applies minus
100 V to the coil, keeping it energized. (See figure
4-20, step 3.) Another set of contacts furnishes minus
100 V to the coil of plate relay 0-201 (K201) when
"PLATE" switch S401 is turned "ON". Relay C-201
(K201) is energized when the outlet air-filter interlock
switch S901 isclosed and the push-to-talk relay ener-
gized, thus completing the circuit from minus 100 V
to ground. (See figure 4-20, step 4.) To energize
push-to-talk relay O-801, the minus 100 V supply is
fed tothe relaycoil through voltage dropping resistors
R817 and R818 and back to ground through "PUSH TO
TALK-CARRIER ON" switch 8301. (See figure 4-20,
step 5.) The position of S301 is dependent on the type
of audio input operation selected as was described in
paragraphs 4-12 through 4-16.

T103. (See figure 4-20, step 1.) After approximately
5501
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Figure 4-18. Radio Transmitter, Filament Circuits, Simplified Schematic
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Figure 4-19. Radio Transmitter and Modulator-Power Supply, Blower and Transformer
Supply Circuits, Simplified Schematic

4-38. Energizing the coil of push-to-talk relay O-801
accomplishes the following functions through its four
pairs of contacts (figure 4-20, step 6):

a. Completes coil circuit of plate relay O-201 (K201)
back to ground, which in turn permits a-c power to be
fed to T101 and T102, the plate transformers for low
and high voltage power supplies.

b. Removes blocking bias in the oscillator-tripler
circuit, V601.

c. Switches antenna relay from the receive position
to the transmit position by energizing antenna relay
0-901, whose coil receives its power from filament
transformer T901.

d. Provides muting for Radio Receiver R-361/GR,
or equal.

4-39. OSCILLATOR-TRIPLER. (See figure 4-21.)
Crystal Y601 in crystal oven A601, together with
the cathode and first and second grids of tube V601
(6AH6), comprise a modified form of Pierce oscil-
lator derived from a Colpifts oscillator. Note that
the resonant circuit which represents the electrical
characteristics of the crystal is shunted by capacitors
C601 and C605 in series, forming the capacitive
voltage divider, with cathode connected tothe common
point, which is characteristic of the Colpitts oscil-
lator. The relative values of C601 and C605 (in this
case equal) control the amount of feedback used to
sustain oscillations. C602 serves as a blocking
capacitor. Resistor R603 is the screen dropping
resistor, C605 the screen bypass, and L601 an r-f
choke to keep radio frequencies from the power
supply. Resistor R601 is the grid resistor of the
oscillator, and resistor R602 and capacitor C603
comprise a grid circuit decoupling filter. When
the transmitter is operating, the "low' side of
R602 is grounded (through R801 and relay O-801)
and V601 operates class C with grid leak bias,
(See paragraph 4-38, step b.) R801 is the grid

current metering shunt, and feed-through capaci
C604 is an r-f bypass. Grid No. 3 is atgrou
potential and hence serves as an electrostatic shic
for the plate circuit of the tube which is thereifc
only electron-coupled to the rest of the tube. T
plate load coil L602 is tuned by capacitors C60
and C606 to the third harmonic of the crystal fr
quency. Capacitor C608A is ganged to capacit
C608B. C606 is a trimmer used to adjust tracki
with the other circuits at the high frequency e
of the band. Tracking at the low frequency end
adjusted by permeability tuning of L602. R-f cho
1.603 and capacitor C607 are a plate decoupl’
network. Both grid No. 2 and the plate of V601 r
ceive their d-c potentials from the plus 250-vo
output of the low voltage supply.

4-40. FIRST DOUBLER. (See figure 4-22.) Capacit
C609 couples the output of the oscillator-tripl
stage to the grid of the class C first doubler tu
V602 (5763), operating with grid leak bias. R6
is the grid resistor and R605 is the cathode resist
which protects the tube from high plate curren
in the event of loss of excitation due to oscillat
failure or other cause. C610 is the cathode bypa:
capacitor. R606 is fhe screen dropping resist
and C611 its bypass capacitor. The plate load ir
pedance of this stage is comprised of coil L6l
tuned by capacitor C608B and trimmer capacit:
C612 to a frequency double that of the signal«
its grid (six times the crystal frequency). Lt
frequency tracking of this stage is adjusted 1
permeability tuning of L.604 and high frequenc
tracking by adjustment of trimmer capacitor C61
R-f choke L605 and capacitor C613 comprise a de
coupling filter. Both the screen grid and plate -
V602 receive their d-c potentials from the ph
250-volt output of the low voltage supply.
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Figure 4-21. Radio Transmitter, Oscillator-Tripler, Simplified Schematic

4-41. SECOND DOUBLER. (See figure 4-23.) Capac-
itor C614 couples the output of the first doubler
stage to the grid of the class C second doubler tube
V603 (5763), which is grid leak biased. Resistor
R607 is the grid resistor of the stage. R608 and
C615 comprise a grid decoupling filter. R802 is the
grid current metering shunt, and feedthrough capac-
itor C616 an r-f bypass. Resistor R609 is the
cathode protective resistor and capacitor C617 its
bypass. R610 is the screen dropping resistor and
capacitor C619 its bypass. Plate tank coil L607
is tuned by capacitor C621 to a frequency double
that of the signal on its grid (12 times the crystal
frequency). C621 is a split stator capacitor grounded
at its center. The opposite ends of coil L607 are
therefore at equal but opposite polarities with re-
spect to ground. The presence of capacitor C622
serves to improve the symmetry of the entire cir-
cuit with respect to ground so that the coupling
to the following push-pull stage is symmetrical and
balanced. If plate voltage is fed to the exact elec-
trical center of the balanced, tuned plate circuit,
circulating currents within the tank circuit will
cancel out at the center of the tank coil and no
r-f current will appear on the plate supply load. If
the plate voltage is not fed at the exact electrical
center of the tank coil, cancellation of r-f currents
will not be complete at the center of the coil and
r-f current will appear on the plate supply load.
Resistor R611 and capacitor C627 comprise a de-
coupling network which serves to preventr-f currents
from flowing to the power supply should the center
tap on the tank coil, L6807, be inexactly placed. The
above described circuitry eliminates the possibility
of circuit instability due to undesirable interstage

Revised 30 June 1957

coupling through the power supply. Both screen
and plate of V603 receive their d-c potentials from
the plus 250-volt output of the low voltage supply.

4-42, BUFFER AMPLIFIER. (See figure 4-24.) The
buffer amplifier stage consists of the push-pull
beam power amplifier tube V604 (832A) operating
as a class C amplifier. The stage is capacitively
coupled by capacitors €623 and C624 to the plate
coil L607 (figure 4-23) of the previous stage. V604
derives part of its bias from a voltage divider in
the bias supply through decoupling filter R612 and
C625. The remainder of its operating grid bias is
provided by grid current flow through resistors
R613 and R614 when the tube receives excitation
from the previous stage. Resistor R805 is a grid
current metering shunt. Feedthrough capacitor C626
is an r-f filter. The screens of both halves of V604
are fed through dropping resistors R615 and R619,
bypassed by capacitor C628. The plate load of the
stage consists of coil L608 tuned by capacitor C629.
The center tap of L608 is fed through isolating
resistor R617 which, with C630, comprises a de-
coupling filter. R826 is a screen and plate current
metering shunt resistor. Resistor R618 and capaci-
tor C630 comprise a decoupling filter, and feed-
through capacitor C631 an r-f filter. The screens
and plates of V604 receive their d-c voltage from
the plus 300-volt output of the low voltage supply.
The output of the buffer stage is inductively coupled
into coil L609 and out of the exciter chassis sub-
assembly through connector J601 and r-f trans-
mission line assembly W601 to the tripler driver
V901 within the rear section of the transmitter.
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Figure 4-23. Radio Transmitter, Second Doubler, Simplified Schematic
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Figure 4-24, Radio Transmitter, Buffer Amplifier, Simplified Schematic

4-43, TRIPLER-DRIVER. (See figure 4-25.) The sig-
nal from connector J901 feeds into the lower portion
of, an r-f capacitive voltage divider comprised of
C926 and C917. This provides an input impedance
match for effective coupling into the grid tank cir-
cuit of tube V901 (4X150A); tuning coil L902 is
the inductive branch; stray wiring and tube capac-
itance comprise the capacitive portion of the tank
circuit, V901 operates as a class C frequency
tripler; part of its bias is derived from the minus
100-volt bias supply; the balance of the required
bias is developed by grid current flow through grid
resistors R901 and R902. C901 and C902 function
as r-f bypass capacitors for the above described
grid bias circuit. Screen dropping resistors R903
and R907, bypassed by capacitor C904 (part of tube
socket assembly for V901) are fed from the plus
250-volt supply through feedthrough capacitor C905.
Unmodulated plus 850-volts dc is applied to the
plate circuit through feedthrough capacitor C907
and r-f choke coil 1L904. Capacitor C922 and choke
coil L1911 comprise an r-f filter. U901 is an ad-
justable tuning stub assembly which serves as the
plate load of the stage. (See paragraphs 4-44 and
4-45,) It is tuned to three times the frequency on
the grid of V901 (36 times the crystal frequency).
Capacitor C906 is constructed as part of tuning
assembly U901 and provides an r-f ground for one

side of the resonant circuit. The output of this sta
is coupled to the power amplifier via capacitor C92
connector J916, and r-f transmission line W9
(which is terminated with connectors P908 and P90:

4-44. TUNED STUB ASSEMBLIES. Convention
tuned circuits, comprised of inductance and capa
itance, are not generally used at extremely hi
frequencies, eg., above 300 mc, since the physic
size of inductors and capacitors would be too sma
and the resultant circuit efficiency would be t
low to be practical. Tuned circuits, at extreme
high frequencies, may consist of transmissi
lines or coaxial cavities. The practical physic
size of transmission lines, as well as their inhe:
ently high Q (ratio of inductive reactance to r
resistance), contribute to their successful use with
the 225 to 400-mc frequency range of this equipmer

4-45. Three tuned transmission lines are employ
in the input and output stages of the transmitte
They are used in the driver plate, as well as ]
power amplifier grid and plate circuits. Each
the transmission lines consists of a semicircul
silver-plated bus bar having a rectangular cros:
section; the power amplifier plate transmissi
line assembly consists of two such lines in parall
so as to secure the balanced construction require
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Figure 4-25. Radio Transmitter, Tripler-Driver, Simplified Schematic
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Figure 4-26. Radio Transmitter, Power Amplifier, Simplified Schematic
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for push-pull output. Each transmission line is
slightly less than a quarter wavelength long and
shorted at one end through a shorting "'stub," hence
the name, tuned stub assembly. The equivalent elec-
trical circuit of such a transmission line, looking
in from the open end, resembles an inductor. The
transmission line, as a whole, is made a quarter
wavelength long, electrically, by lumped capacitance
at the open end. The required capacitance of the
assembly is supplied by stray wire and tube capac-
itance and (in the power amplifier grid) by the in-
sertion of capacitance across the open end of the
line. The resultant assembly is tuned (resonated)
to the operating frequency by changing the position
of the shorting stub.

4-46. POWER AMPLIFIER. (See figure 4-26,) The
r-f power from the tripler-driver stage is received
through connector J902 and coupled into r-f tuning
stub U902 through L906, which is a part of a balanced
coupling loop (see paragraph 4-49). R-f tuning stub
U902, in parallel with C927, is used for tuning the
grid circuit of the power amplifier, tubes V902 and
V903 (each a 4X150A), to resonance. Capacitors
C908 and C909, in conjunction with the input capac-
itance of V901 and V902, comprise an r-f voltage
divider which minimizes the loading effect of the
tube input capacitance on tuning stub U902. Part
of the bias for the stage is derived from the minus
100-volt bias supply. The remainder of the oper-
ating bias is obtained from grid current flow through
grid resistors R904 and R905, filtered by capacitor
C911 and decoupled by feedthrough capacitor C910.
Center-taped r-f choke L907 permits the application
of d-c bias voltage without r-f loading of the power
amplifier grid circuit. The plate tank circuit con-
sists of tuning stub assembly U903 which is tuned
by a movable shorting bar. Modulated dc is supplied
to both plates at the short-circuited end of the
tuning stub through a decoupling filter comprising
feedthrough capacitor C918, radio frequency choke
coils L910 and L912, and bypass capacitor C923.
In order to obtain 95-percent modulation with type

PA RF TUNING

Section IV
Paragraph 4-46 to 4-49

4X150A tubes, a special screen modulation circuit
is incorporated in the equipment, described in para-
graphs 4-25 through 4-27. C9i4 and C915 (part of
tube socket assembly for V902 and V903) are screen
bypass capacitors. R-f coil L905 with capacitors
C916 and C925 comprise an r-f decoupler.

4-47. ANTENNA COUPLING CIRCUITS. (See figure
4-217.) 1909, whose coupling may be varied, is
part of a balanced coupling loop and transfers power
from the tuned plate circuit U903 of the power am-
plifier to an r-f transmission line. The transmission
line terminates in coaxial relay O-901, which acts
like a single-pole-double-throw switch. When
transmitting, the r-f power passes through the relay
into r-f filter Z901. The output from the filter goes
through directional coupler DC901 and terminates
in connector J909 labeled "TO ANTENNA" on the
rear of the transmitter. When receiving, incoming
signals progress from the connector labeled '"TO
ANTENNA" to the directional coupler, through the
r-f filter, and into the coaxial relay. The relay,
having switched from the transmit to the receive
condition, passes the incoming signal on to "ANT
INPUT" connector J907 on the rear of the trans-
mitter; the signal is then delivered to Radio Re-
ceiver R-361/GR, or a similar receiver.

4-48. The r-f transmission line, between the balanced
coupling loop and coaxial relay, is terminated by
connector P90Z, Relay connections are made through
connectors J904 (relay armature), J903 (transmit),
and J905 (receive), all three being part of the relay.
The low-pass r-f filter is terminated by connectors
P904, at the relay end, and by J906 at the end ad-
jacent to the directional coupler. The directional
coupler connectors are P905, which mates with
J906, and J909, which protrudes through the rear
panel of the transmitter and is labeled "TO ANTENNA."'

4-49. BALANCED COUPLING LOOP. In coupling
power from the unbalanced output of the driver stage
to the push-pull power amplifier grid circuit and
in turn from the push-pull power amplifier plate

uso3 ANTENNA RELAY 0-90I
pooz | y903 J905 | P903
| |
| | &
L909 == I |
i J904 I
- 1
P904
T0 T0 %<
PUSH- TO-TALK T9OI | I I *
RELAY (TERMINAL NO. 4) bl = nd
(TERMINAL NO. 6) e RF FILTER
o Z90I
NOTES:

| . == R F SIGNAL PATH.
2.BROKEN LINES REPRESENT ADDITIONAL
FILTER SECTIONS.

SEE NOTE 2

solomn
SrepirTre) G4

ANTENNA

906 INPUT

v J907

=~ TO

i

‘?;y @ RADIO RECEIVER

Y R-361/GR OR EQUAL

DIRECTIONAL
COUPLER
DG 90!

1
J 909
TO
ANTENNA

|
-

P907 . P$86
QB 4 _\‘Q/_ @noz
wsol

Figure 4-27. Radio Transmitter, Antenna Coupling Circuits, Simplified Schematic
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