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CHAPTER 1 cl

FUNCTIONING OF RADIO SET

Section [.
1-1. Scope

. This manual contains instruction for
direct support (DS), general support (GS),
and depot maintenance of Radio Set
AN/PRC-74B (1adio set) and Radio Set AN/PRC-74C
(radio set). Receiver-Transmitter Radio
RT-794B/PRC-74 (rt unit) and Receiver-Transmitter
Radio RT-794C/PRC-74 {1t unit) contain all electronic
circuits of the respective radio sets. Unless otherwise
specified, references in this manual to AN/PRC-74B and
RT-794B/PRC-74 apply to AN/PRC-74C and
RT-794C/PRC-74 respectively,. ~ With the aid of
this manual, direct support, general support,
and depot maintenance personnel can trouble-
shoot, test, align, and repair the AN/PRC-
74B. A list of tools, materials, and test
equipment for direct support, general sup-
port, and depot maintenance is included.

. b. The parts location illustrations in this
manual have abbreviated reference designa-
tions, except for intermodule connections
and adjustable parts. To obtain the complete
designation, add the numbers in the chart be-
low to the numbers on the illustrations. For
example, Q4 in figure 2-6 becomes Q204.
Reference designations for Power Supply
PP-4514/PRC-74 are complete as shown in
the figures. Unless otherwise specified, references in this
manual to Power Supply PP-4514/PRC-74 apply to
Power Supply PP-4514A/PRC-74.

Figure No. Add to reference designations
2-6 200
2-8 . 300
3-3 600
3-4 600
3-5 600
3-6 600 or 6000

Section li.

1-3. Introduction
a. This section describes the general func-
tional operation for the radio set. It is divided

SYSTEM FUNCTION

Figure No. Add to reference designations
(Add 600 to only those that are not
3-dlgit numbers and 6000 to 3-digit
numbers beginning with 1)

3-7 600
3-9 700
3-10 700
3-11 700
3-13 400
3-15 500
3-32 600
3-35 700
3-36 700
3-37 400
3-38 500
Lo1=2 800
4»01 -3 800
bol=d 800
401 -5 800
bo1-8 300
419 300
1-2. Indexes of Publications

a. DA Pam 810-4. Refer to the latest issue
of DA Pam 310-4 to determine whether
there are new editions, changes, or additional
publications pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7
to determine whether there are modification

work orders (MWOs) pertaining to the equip-
ment.

¢. Report of Equipment Manual I'mprove-
ments. Report of  errors, omissions,
and recommendations  for improving
this manual by the individual user is en-
couraged. Reports should be submitted on
DA form 2028 (Recommended Changes to DA
Publications) and forwarded direct to Com-
manding General, U. S. Army Electronics
Command, ATTN: AMSEL—ME—NMP—*%CK
Fort Monmouth, New Jersey 07703.

Note. For other applicable forms and records,
see paragraph 1-3, TM 11-5820-590-12-1.

GENERAL FUNCTION

into block diagram desecriptions of the trans-
mit and receive modes of operation.

b. An interconnection diagram of Radio Set
=1
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AN/PRC-74B is shown in figure 6-1. The
modules and chassis-mounted circuits of the
radio set serve dual purposes by operating in
both the receive and transmit operational
modes. Mode selection within the radio set
is accomplished by transmit-receive control
relays mounted in each module. These relays
normally connect the radio set modules and
circuits to a receive configuration, with signal
flowing left-to-right from the antenna to the
headset (A, fig. 6-2). When a transmit mode is
selected, the transmit-receive control relays
interconnect the transmit portions of the
modules and circuits. During this time, signal
flow is left-to-right from the telegraph key,
automatic Keyer KY-468/GRA-71 (automat-
ic keyer), or the microphone to the antenna
(B, figure 6-2).

1-4. Receive Mode of Operation

a. General. The function of the radio set
when connected for the receive mode of
operation, as shown in A, figure 6-2, is to
receive a radiofrequency (RF) signal in the
high frequency range from 2 megacycles
(me) to 17,999 me; to heterodyne the RF
signal with a locally generated synthesizer
signal that is 1.75 mec above the input fre-
quency; to convert the RF into a 1.75-mc
intermediate frequency (IF); to remove the
voice or telegraph intelligence from the IF;
and to apply the intelligence to a headset.
Two secondary modes may be utilized when
the radio set is in the receive mode. The
secondary modes are- operate and calibrate.
The operate secondary mode is used for nor-
mal communication operations. The calibrate
secondary mode provides a means of period-
ically calibrating the tuning circuits for
optimum performance.

b. Receive-Operate. When the receive mode
has been selected and the radio set is in the
operate condition, the RF input from the an-
tenna is connected to the RF module through
the power amplifier module. The power am-
plifier module provides the proper load for the
RF input and is tuned for maximum RF signal
reception. The RF module, which operates in
conjunction with the synthesizer module for
the heterodyning process, consists of RF

-2

tuning, synthesizer tuning, RF amplification,

and mixing circuits. The synthesizer module

consists of four step oscillators that are selec-

ted by front panel controls. The oscillator out-/
put frequencies are selected to produce local
oscillations 1.75 mc higher than the RF input.

The synthesizer output is applied to the RF

module and is heterodyned with the tuned RF

input. The resulting 1.75-mc difference output

of the RF module is the intermediate fre-

quency. The RF gain of the radio set is con-

trolled by a gain control circuit that applies

an output to the RF module.The MC (MHz) step

frequency selector switch of the synthesizer is

geared to band switches within the RF module

so that the proper RF bands of operation are

selected when the synthesizer frequency is

changed. The 1,750-kilocycle (kc) lower side-

band (Isb) IF output of the RF module is

supplied to the IF audio module. The IF audio

module receives a 1,750-kc signal from the

frequency generator module. The 1,750-ke sig-

nal in the frequency generator is produced

by a highly stable, free-running crystal oscil-

lator. The 1,750-ke signals are applied to a de- [
modulator circuit that removes the audio intel-
ligence in the IF audio module. The audio

signal output is then amplified and supplied

to the headset. The IF gain of the IF audio

module is controlled by an IF gain input from

the gain control circuits.

¢. Recetve-Calibrate. The calibrate secondary
receive mode of operation is initiated by press-
ing the PUSH TO CALIBRATE switch on the
radio set front panel. When the switch is
pressed, a 12-volt calibrate input is applied to
the power amplifier, synthesizer, frequency
generator, and IF audio modules. The 12-volt
calibrate signal energizes circuits in these
modules which allow the operator to calibrate
the radio set tuning circuits. In the synthe-
sizer module, the 1-kc step selection circuits
are effectively disabled so that the synthesizer
output will be incremented in 10-kc steps. In
the power amplifier module, the 12-volt calibr-
ate signal disables the RF output to the RF "
module. To replace the RF output of the power
amplifier module, a 10-ke calibration signal
is applied to the RF module by the frequency /
generator module. The 10-ke calibration signal



4nd the frequency synthesizer module output
are then heterodyned by the RF module to ob-
tain a difference frequency, which ig the
*750-ke IF. The front panel CLARIFY tun-

\g control, which is enabled by the PUSH TO
CALIBRATE switch, is adjusted so that the
1,750-kc output of the RF module and the
1,750-ke frequency generator module output
produce a zero beat, which is monitored in the
headset. The IF audio module which compares
the two intermediate frequencies is switched
to the calibrate mode to eliminate a crystal
filter network that is used in normal operation.
After the zero beat has been obtained, the
PUSH TO CALIBRATE switch is released to
remove the calibration circuits and to return
the radio set to a receiver-operate condition.

d. Receive Mode Power Source. During the
receive mode, the power supply module of the
radio set supplies three dc operating.voltages
to the system. The power supply module accepts
12 volts from an external power source and
produces a -+9-volt enable, +12-volt receive,
and +12-volts for the PUSH TO CALIBRATE
witch

1-5. Transmit Mode of Operation

a. General. The function of the radio set
when connected in the transmit mode of opera-
tion as shown in B, figure 6-2, is to receive
audio signals from a microphone or inter-

rupted audio tones enabled by a telegraph key

cr automatic Keyer KY-468/GRA-T1, to modu-
late the 1,750-ke if. with the audio intelligence,
and to multiply the IF up to a high frequency
RF signal between 2mec and 17.999 mec. The
multiplied signal is then amplified and coupled
to the antenna for transmission. The -+12-volt
calibrate circuits cannot be activated when the
radio set is in a transmit configuration.

b. Transmit Operation. When the transmit
mode of operation is selected, the receive-
transmit control relays in the radio set are
“nergized, causing the transmit circuits to be
ctive and the receive circuits to be inactive.
The signal flow to the modules begins at the
telegraph key, automatic Keyer KY-468/GRA-
71, or microphone. When the telegraph key or
iutomatic Keyer KY-468/GRA-71 is used, a

™™ 11-5820-590-35-1
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2,000-cycle-per-second (cps) audio tone is con-
nected to the audio circuits in the IF audio
module each time the telegraph key is pressed
or when the automatic keyer is keying. The
audio signalg are supplied back to the headset
g0 that the operator may monitor the voice or
telegraph intelligence. The audio signal is also
applied to a balanced mixer circuit in the IF
audio module and is modulated with the 1,750-
ke output of the frequency generator module.
Both sidebands of the 1,750-kc are amplified,
and then the upper sideband is suppressed
while the lower sideband is supplied to the RF
module. Gain of the IF amplifier within the
IF audio module is controlled by the chassis-
mounted gain control circuits. A continuous
wave (cw) hold control output for holding the
radio set control relays in a transmit condi-
tion during the time between the characters of
a manual telegraph message is routed to the
power supply module by the IF audio module.
The RF module also receives a signal from the
synthesizer module. The synthesizer module
frequency range is from 3.75 mc to 19.749 mec.
A mixer in the RF module mixes the 1,750-kc
1sb and synthesizer frequency producing a sum
and difference frequency. The difference fre-
quency is between 2 mc and 17.999 mc and is
the upper sideband of the selected channel. The
difference frequency is selected by a tuned
radiofrequency amplifier and is applied to the
power amplifier module. The MC (MHz) step fre-
quency selector gearing of the synthesizer
module is connected to the band selection cir-
cuits in the RF module so that when the synthe-
sizer frequency is changed, the resonant fre-
quency of the RF module will be changed
accordingly. The chassis-mounted gain control
crcuits and the front panel R. F. GAIN con-
trol govern the level of the 2-me to 17.999-me
RF module output. The power amplifier module
increases the amplitude of the RF signal and
couples the signal to the antenna. In addition,
the power amplifier module provides a trans-
mit level control to the gain control circuit so
that RF gain in the RF module is maintained
at a constant level.

¢. Transmit Mode Power Source. During
the transmit mode, the power supply module
of the radio set supplies three dc operating

1-3
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voltages to the system. The power supply
module accepts 412 volts from an external
power source and produces the 4 12-volt

Section I,

1-6. General

This section contains a functional analysis
of each of the radio set’s major functions.
These major functions are the receive, trans-
mit, and power functions. Diagrams of each
major function are shown in figures 6-3
through 6-5. These diagrams show the major
circuits contained within each module and
illustrate the mode selection circuits which
switch the radio set from a receive to a trans-
mit function.

1~7 Receive Function
(fig. 6-3)

a. General. The receive function receives
RF signals of from 2 to 17.999 mec, converts
the RF signal to a 1,750-kc IF then demodu-
lates the intelligence so that it will produce
audible gignals in a headset. The functional
operation of the circuits that are operational
during a receive mode, within each dual pur-
pose module, are described in b through f
below.

b. Power Amplifier Module. The power
amplifier module in the receive mode of opera-
tion connects the 2-mc to 17.999-mc RF input
from the antenna to the input of the RF
module. A receiver-transmit relay, which is de-
energized in the receive mode, disconnects all
power amplifier circuits, except the antenna
loading and tuning network. This network con-
tains selection circuits, which are adjusted to
load the antenna for optimum RF reception

c. Synthesizer Module. The synthesizer
module generates the 8.75-mc to 19.749-mc
signal which is heterodyned with the received
RF to obtain a 1,750-kc IF. The synthesizer
signal selected is 1,750 ke above the IF and
is applied to the RF module in 1-ke¢ increments
during normal operation. The synthesizer
module may also be operated in the calibrate
mode. During the calibrate mode, the synthe-

1-4

transmit (to energize the radio set relays), the
+9-volt enable, and the +40-volts for the
power amplifier module.

/

FUNCTIONAL ANALYSIS \

gizer gignal output is in 10-ke increments. The
basic synthesizer circuits which form the syn-
thesizer signal congist of the push-to-calibrate
and clarify tuning circuit, calibrate frequency
standard, calibrate-operate control relay K2,
receive-transmit control relay K1, 1-ke and 10-
ke step oscillators and mixer, 100-ke step oscil-
lator and mixer, and mec step oscillator and
mixer. The CLARIFY control and 1 KC (KHz), 10 KC
(KHz), 100 KC (KHz), and MC (MHz) step frequency
selector switches on the radio set front panel are also
part of the synthesizer module. Since the step
oscillators are free-running, the synthesizer
module requires only direct current (dec) volt-
ages from the power supply module to operate.
The 1-kc step oscillator produces 10 different
frequencies as selected by the 1 KC (KHz) step fre-
quency selector switch. The range of frequen-
cies covered is from 6,525 to 6,534 kc. The 10%

step frequency oscillator produces frequencie:

from 9,025 t0 (9,115 ke as selected by the 10 KC (KHz)
step frequency selector switch. These two se-
lected step frequencies are then added together
and connected to the input of the 100-ke step
oscillator and mixer. The 100-kec oscillator is
controlled by the 100 KC (KHz) step frequency se-
lector and has 10 different frequency outputs
of 26,730 to 27,630 ke, in 100-kc steps. The
100-ke step oscillator output is added to the
mixed 1-ke and 10-ke step oscillator outputs.
The total signal is applied to the me-step
oscillator and mixer. The frequency range of
the total signal is between 42,280 and 43,279
ke in 1-ke steps, depending on the settings of
the three front panel kilocycle step frequency
selectors. The me step frequency oscillator and
mixer is used to convert the synthesizer module
output into its final form. The mec step oscil-
lator frequency output is from 38,530 to 23,530
ke in 1,000-ke steps. The final mixer takes thf

difference between the mc and mixed 100-ke
step oscillator outputs; therefore, the output of
the final mixer is between 3.75 and 19.749 mc
in 1-ke steps, depending on the position of th(



MC (MHz) step frequency selector switch. The combi-
nation of step frequency selections is normally
1.76 mc above the incoming RF. The synthe-
sizer output is altered during calibration of
*he radio set. To calibrate the radio set during
Jhe receive mode, the operator presses the
CLARIFY-PUSH TO CALIBRATE control
knob on the front panel. With the control knob
pushed in, +12volts is provided to operate-
calibrate control relay K2 in the synthesizer
module. This voltage energizes K2, causing its
contacts to replace the multiple 1-ke crystal
frequencies with a fixed calibrate frequency
standard. This process removes the 1-ke steps
in the synthesizer output. The CLARIFY tun-
ing control is then used to properly calibrate
the receiver tuning circuits. The MC (MHz) step fre-
quency selector, in addition to providing the
correct me step frequency, is mechanically con-
nected to the RF module to control frequency
selection.

d. RF Module. During the receive function,
the RF module tunes the power amplifier
module and synthesizer module input frequen-
cies, controls the RF gain, and heterodynes the
RF gignal with the selected synthesizer fre-
quency to obtain the 1,750-kec IF. If the re-
ceiver is being calibrated, the RF module re-
ceives a 10-kc calibrate signal from the
frequency generator module. The 10-ke calibr-
ate signal is heterodyned with an altered syn-
thesizer signal input, consequently, the tuning
circuits can be calibrated so that the synthe-
sizer and frequency generator are in phase
with one another and the RF module can be
tuned properly prior to RF reception. To in-
sure that the frequency bandpass range of the
RF module circuits will be approximately the
same as the RF and synthésizer input ranges,
the RF module is mechanically connected to
the MC (MHz) step frequency selector switch on the
front panel. The basic operation of the RF
module is the same during both the calibrate
and operate conditions except for minor dif-
ferences; therefore, only the operate condition
‘will be described. During the operate condi-
don, the RF input from the power amplifier
module is applied through the normally closed
contacts of receive-transmit control relay K1
to the RF tuning circuits. The RF input is in

TM 11-5820-590-35-1
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the high frequency range between 2 and 17.999
mec. The RF tuning circuits form a tuned
radiofrequency (trf) amplifier. The bandpass
of the tuned circuit is controlled by band-
switching devices mechanically connected to
the front panel MC (MHz) step frequency selector.
The RF tuning circuits also receive an RF gain
control input from the chassis-mounted RF
gain control circuits. The front panel R. F.
GAIN control is adjusted for a desired audio
level in the headset. The tuned and gain-
controlled RF signal is supplied to a balanced
mixer in the RF module for heterodyning. The
synthesizer module tuning circuits are used to
supply a 1.75-mc frequency above the input
radiofrequency to the balanced mixer. The syn-
thesizer tuning circuits in the RF module re-
ceive the 3.75-mc to 19.749-mec output of the
synthesizer module. Its tuned circuits are also
frequency band controlled by the MC (MHz) step
frequency selection. The tuned synthesizer and RF
signals are heterodyned by the balanced mixer to obtain
the 1,750-kc IF. The IF output of the RF module
containing the voice or telegraph audio intelligence is
then applied to the IF audio module.

e. Frequency Generator Module. During the
receive mode, the frequency generator mod-
ule provides two outputs. These outputs are a
highly stable 1,750-ke signal and a 10-ke calib-
rate signal. The frequency generator module
consists of a frequency standard and a fre-
quency divider. The frequency standard is a
free-running frequency generating circuit re-
quiring only +9 volts enable from the power
supply to operate. The 1,750-ke output is con-
nected to the demodulator circuit of the IF
audio module and to the frequency divider in
the frequency generator module. The frequency
divider divides the 1,750 ke down to 10 kc when
the front panel PUSH TO CALIBRATE
switch (not shown on fig. 6-3) is pressed;
therefore, a 10-ke output is provided to the RF
module only when the receive function is be-
ing calibrated.

f. If. Audio Module. The primary function
of the IF audio module is to accept the 1,750-ke
IF containing the audio intelligence from the
RF module and the 1,750-kc reference signal

-5
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from the frequency generator module, to
amplify the IF, to detect the audio intelligence,
to amplify the audio, and to apply it to a head-
set. The 1,750-kec IF is received from the RF
module and connected to the IF preamplifier
through the normally closed contacts of
receive-transmit control delay X1. The
preamplified -IF' is then filtered by a crystal
filter network when operate-calibrate control
relay K2 is in the operate condition. The re-
sultant output is supplied through receive-
transmit control relay K38 contacts to the IF
amplifier stage. The +9-volt enable line is
routed through another set of K3 contacts to
the IF amplifier and demodulator stages during
the receive mode of operation only. The IF
~ amplifier, which receives IF gain control from
the chassis-mounted gain control circuits,
further amplifies the 1,750-ke¢ modulated IF
before it is sent to the demodulator. A second
input to the demodulator is the 1,750-kc re-
ference signal. The difference in the modulated
1,750-kc and the 1,750-kec reference signal is
the output from the demodulator. The dif-
ference is the audio intelligence created by
voice or telegraph modulation. The audio gignal
is applied to an audio amplifier stage, which
amplifies the signal and applies it to the
headset.

1-8. Transmit Function
(fig. 6-4)

a. General. The purpose of the transmit
function is to accept voice, telegraph key, or
automatic Keyer KY-468/GRA-71 audio in-
telligence, modulate a 1,750-kec IF signal with
the audio, multiply and amplify the IF up to
a signal between 2 and 17.999 me, then couple
the RF to an antenna for transmission. The
functional operation of the circuits within the
dual purpose radio set modules that are opera-
tional during the transmit mode of operation
is described in b through f below.

b. Frequency Generator Module. The func-
tion of the frequency generator module during
the transmit mode of operation is to provide
a highly stable 1,750-ke IF reference signal to
the IF audio module. The frequency divider
circuit will not operate in the transmit mode

1-6

since the PUSH TO CALIBRATE switch lint

~ does not receive power.

c. If. Audio Module. The IF audio module
is capable of modulating a 1,750-kc IF with.
voice, telegraph key, or automatic keyer audi/
intelligence. After modulation, the modulatea
IF is amplified and filtered by the IF audio
module before being applied to the RF module.
The IF audio module consists of two receive-
transmit control relays, an audio tone oscillator,
a continuous wave hold circuit, an audio ample-
fier, a microphone amplifier, a balanced mixer,
an IF preamplifier, and a crystal filter. Voice
(audio) inputs are applied to the microphone
amplifier from the microphone. When the auto-
matic keyer is keying or when the operator
closes the telegraph key, the audio tone oscil-
lator is activated, causing a 2,000-cps tone to
be connected to the microphone amplifier. The
microphone amplifier amplifies the voice, auto-
matic keyer, or telegraph key audio intelligence
and supplies it to the input of the balanced
mixer. A second output of the microphone
amplifier connects the audio to the audio
amplifier and headset for sidetone monitoring,
The other input to the balanced mixer is th{
1,750-kc IF reference signal. Within the
balanced mixer circuit, the audio intelligence
modulates the 1,750-ke IF reference signal. The
modulated IF is taken from the arm of the
balance control at the output of the balanced
mixer and passed through the contacts of relay
K1 (energized) to the IF preamplifier stage.
After amplification, the IF is filtered by the
crystal filter to pass only the lsb of the IF. The
Isb IF is then connected through the transmit
contacts of K3 (energized) to the input of the
RF module.

d. Synthesizer Module. The operation of the
synthesizer module during a transmit mode of
operation is the same as during the receive
mode of operation, except that the calibration
circuits are disabled; therefore, the synthe-
sizer output is always a high frequency signal
between 3.75 and 19.749 mec in 1-ke steps. The _
frequency selected by the four front panel steri’
frequency selector switches determines the fre:
quency output of the synthesizer module.

e. RFF Module. The operation of the RF
module of the radio set during the transmi'g



mode of operation is also the same as that in
the receive mode of operation except that signal
flow is reversed through the module, and the
~calibration circuits are disabled. Since signal
low is reversed, the 1,750-ke IF is now the in-
put to the balanced mixer. The balanced mixer
also receives the synthesizer module output
and mixes both signals. The output of the
balanced mixer is applied through the contacts
of relay K1 (energized) to the RF tuning cir-
cuits. The RF tuning circuits select the dif-
ference between the two signals, that is, the
gynthesizer frequency input minus the lower
sideband of 1,750 ke. This difference frequency,
which is the upper sideband of the selected
channel (2 to 17.999 mc), is amplified and con-
nected to the power amplifier module through
the contacts of relay K2 (energized).

f. Power Amplifier Module. The power
amplifier module in the transmit mode of
operation amplifies the RF output of the RF
module, controls the transmit level automati-
cally, and provides a means of tuning and load-
ing the antenna properly for optimum rf
‘ransmission. The +9-volt enable output of the
power module is connected through the con-
tacts of relay K2 to the RF preamplifier and
RF power amplifier circuits during transmit
‘mode only. These circuits increase the gain of
the RF sufficiently to drive the antenna tuning
and loading circuits. A transmit level control,
produced by the transmit level control circuit,
is applied to the input of the RF gain control
to maintain the input signal at a constant level.
The transmit level control circuit establishes
the control level by sampling the current
drawn by the RF power amplifier. After pre-
amplification and power amplification, the RF
is applied to a tuning indicator circuit. This
circuit provides an input to ANT IND meter
M201, which is used to monitor antenna tuning.
The amplified rf is then supplied to the antenna
tuning and loading network. The antenna tun-
ing and loading network contains the adjust-
~ments and switches necessary to tune the
\ntenna for optimum RF transmission.

1-9. Power Function
(fig. 6-5)

a. General. The purpose of the power circuits

™ 11-5820-590-35-1

is to receive either ac or de source power and
convert it into the dc operating voltages re-
quired by the radio set during both receive
and transmit modes of operation. The func-
tional operation of the circuits within the radio
set power supply module, Power Supply
PP-4514/PRC-74, and the external battery
charger are described in b through d below.
Optional power input connections may be
utilized as an input to the power circuits. When
the radio set is used as a portable man-carried
unit, the power input to the power supply mod-
ule is 412 volts from a wet or dry cell battery.
During that time, the external power supply
and battery charger are not required; however,
if the radio set is to be used at a field site or
fixed station, the external power supply and
battery charger are normally used. During that
time, +21 volts to +31 volts from a vehicular
battery or de power source, 160 to 255 volts
ac, or 80 to 130 volts ac can be the power
source. The external power supply then con-
verts either the dec or ac voltage into the re-
quired —12-volt input for the radio set power
supply module. The external battery charger
operating from the converted voltages of the
power supply charges the rechargeable bat-
teries of the radio set so that they can be used
again for future portable operation.

b. Power Supply PP-4514/PRC-74. The
PP-4514/PRC-74 is capable of converting
either alternating current (ac) or dc vdltages
into 412 volts for the power supply module
of the radio set. The ac or de input source volt-
age is coupled through the input filter capac-
itors to the POWER ON switch. If the dec power
input option has been chosen for use, the de
voltage is passed through 15-ampere fuse F1
to the input of the —12-volt regulator circuit.
A dc indicator is connected to the dc input
line so that the operator will know that dec

voltage is being applied to the PP-4514/PRC~

74. When an ac power source has been selected
as the input to the PP-4514/PRC-T74, the
POWER ON switch passes either 160 to 255
volts ac through 2-ampere fuse F2 or 80 to 130
volts ac through 4-ampere fuse F3 to a dc re-
ctifier. The dec rectifier converts the ac voltage
to a de voltage (between +20 and -+40 volts)
that ig sufficient to drive the -+ 12-volt regulator
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circuit. The +12-volt regulator, a series-
regulated circuit, accepts either the direct or
converted de voltage input and provides a4+ 12-
volt output across its load. This 412 volts is
supplied to the power supply module. In addi-
tion, a +12-volt output of the -12-volt re-
gulator is applied to the monitoring meter on
the front panel of the PP-4514/PRC-74.

¢. Battery Charger Assembly. The external
battery charger (PP-4514/PRC-74) receives
either the direct or converted de voltage from
the PP-4514/PRC-74 and provides a means for
charging the +12-volt rechargeable battery
that powers the radio set when it is man-
carried. CHARGER ON switch S1A connects
ground to the battery charger when set to ON.
A charger power on indicator monitors the
application of battery charger power. To pro-
tect the battery charger from overloads, 6-
ampere fuse F'1 is connected in series with the
CHARGER ON switch. The output of the
battery charger is routed through 6-ampere
fuse F2, blocking diode CR3, and switch S1B
to the battery.

d. Power Supply Module. The power supply
module is in the radio set. The power supply
module may receive power input from either
a 12-volt battery or the external power supply.
In either case, the operation of the power
supply module is the same. The selected
optional power is connected through 2-ampere

Section 1V.

1-10. General
(fig. 6-6)

The frequency synthesizer module gen-
erates a signal for heterodyning purposes.
The synthesizer module contains a series of
crystal-controlled oscillators, mixers, band-
pass filters, and amplifiers that generate a
selectable output signal of 3.75 to 19.749 mec.
The selectable output signal frequency is al-
ways 1,750 ke above the RF selected by the
radio set for operation. A simplified block
diagram of the synthegizer module is illustra-
‘ted in figure 6-6. The 1 KC (KHz) step frequency
selector switch S1, 10 KC (KHz) step frequency selector
switch S2, 100 KC (KHz) step frequency

1-8

fuse F2 to the contacts of the transmit
receive control relay K1 and OFF-ON-TUNE
function switch S201B. The transmit-receive
control relay is normally in the receive posi-
tion, disconnecting the 12 volts from the d¢
to-dc converter and 12-volt transmit line. Whexn
the transmit mode of operation has been
selected, the c¢w hold signal from the IF audio
module energizes K1, causing the -+12-volt
transmit line to be energized and the de-to-de
converter to operate. The 12-volt input to the
de-to-de converter is converted to approxi-
mately 50 volts. The +50-volt potential is then
regulated at 40 volts by the +40-volt regulator.
The 40-volt output of the power supply module
is applied to the power amplifier module of the
radio set. The OFF-ON-TUNE switch supplies
+12 volts to the +9-volt regulator and
transmit-receive control relay K1 contacts if
it is positioned to ON or TUNE. The +9-volt
regulator is a series-regulated circuit which
supplies +9 volts enable to the radio set
modules during both the receive and transmit
modes. The contact of K1 that receives +12
volts from the function switch is connectef
to front panel PUSH TO CALIBRATE switel
5202 only during the receive mode of opera-
tion. The PUSH TO CALIBRATE switch dis-
tributes the 4 12-volt calibrate control voltage
to the radio set modules when it is desired to
calibrate the radio set tuning circuits.

FREQUENCY SYNTHESIZER MODULE ANALYSIS

selector switch S§3, and MC (MHz) step frequency
selector switch S4 select a crystal for each of
their respective oscillator circuits. All selec-
tor switches and controls necessary for
frequency synthesizer module operation are
on the front panel.

a. 1-Ke and 10-Ke¢ Oscillators and Mixer.
The 1-ke oscillator Q1, 10-kec oscillator Q2,
and mixer Q3 are contained in assembly A5 of
the frequency synthesizer module. Crystals-
Y1 through Y10 and 1 KC (KHz) step frequenc
selector switch S1 provide 1-ke oscillator Qx
a frequency range between 6,525 and 6,534
ke in 1-ke steps. The 1-ke oscillator crystals
and switch S1 are part of assembly Al o



Jhe frequency synthesizer module. Calibrate
frequency standard crystal Y47 is connected
to the 1-ke oscillator circuit through the con-
tacts of relay K2 when the radio set is in the
‘alibrate mode of operation. Calibrate frequen-
.y crystal Y47 produces 6,525 ke for calibra-
tion purposes. In calibration operation, the re-
ceiver is calibrated against a 10-kc signal
generated in the frequency generator module.
Calibrate frequency crystal Y47 inserts a
signal (identical to position 0 of 1 KC (KHz) step
frequency selector switch S2) into the 1-ke
oscillator, eliminating the 1-kc step action for
calibration purposes, CLARIFY control C601
in the receive mode of operation, is con-
nected through the contacts of K1 to the
crystal selected by switch S1. Slight adjust-
ments to the receive frequency can be made
to receive a station more clearly by manually
varying the CLARIFY control. The output
of the 1-kc oscillator is applied to the input
of first mixer Q3 where it is mixed with the
output of 10-kc oscillator Q2. The 10 KC (KHz) step
frequency switch and crystals Y11 through
Y20 are part of 10-ke crystal select A2 of the
'}ynthesizer module. The 10-ke oscillator gen-
erates a frequency of 9,025 to 9,115 ke in
10-kc steps. During calibration, the output of
the 10-kc oscillator is adjusted by means of
the PUSH TO CALIBRATE control (not
shown on figure 6-6). This is accomplished
by depressing the PUSH TO CALIBRATE
knob and tuning it for a zero beat tone at
the headset. The first mixer output is the sum
of the 1-ke and 10-ke oscillators. The output
of the mixer is applied to 10-kc bandpass
amplifier Q4. The 10-kc bandpass amplifier
has tuned circuits that reject unde-
sired frequencies and harmonics of the first
mixer output while passing signals in the
frequency range of 15,550 to 15,649 ke. Out-
put signals of the 10-kc bandpass amplifier
are applied as one of the inputs to second
mixer T5, T6.

~ b. 100-Kc Oscillator. The 100-ke oscillator
7 and 100-ke crystal select Y21 through Y30
and S3 are part of 100-ke step oscillator A3.
The 100-kc oscillator can produce a
frequency between 26,730 and 27,630 ke, in
steps of 100 ke. The frequency is selected by
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100 KC (KHz) step frequency selector switch S3 and
the resulting signal, generated by Q7, is sup-
plied as an input to second mixer T5 and T6,
where it is combined with the output of 10-ke
bandpass amplifier Q4.

¢. Second Mixer and 100-K¢ Bandpass
Amplifier Q5, Q6. The 15,5650- to 15,649-ke
output of the 10-kc¢ bandpass filter and the
26,730- to 27,680-kc output of 100-kec oscil-
lator Q7 are added together by second mixer
T5, T6. The second mixer output is applied
to 100-ke bandpass amplifier Q5, Q6. The re-
sulting combined and filtered output signal
of the 100-kc bandpass amplifier is supplied
as an output to a third mixer stage where it
is combined with the output of 1-mc oscillator
Q9. The second mixer and 100-kc bandpass
amplifiers are in 100-kc mixer and bandpass
amplifier A7 of the synthesizer module.

d. 1-Me¢ Oscillator. The 1-mc oscillator Q9
and crystals Y31 through Y46 are in as-
sembly A4 of the synthesizer module. The
1-mc oscillator generates signals of 38,5630
to 23,530 ke, selectable in 1-mc steps. Oscilla-
tor crystals are selected by means of MC (MHz)
step frequency selector switch S4 which is
also geared mechanically to the RF module.

e. Third Mixer. The output of the l-mc
oscillator and the output of the 100-ke band-
pass amplifiers are mixed in third mixer
T12, T13, CR4. The difference frequency of
the two input signals is taken from the out-
put of the third mixer and applied to output
amplifier and low-pass filter Q8, FLI1. The
third mixer and output amplifiers are part of
mc mixer and final amplifier AS.

f. Output Amplifier and Low-Pass Filter.
The output of the third mixer is applied to
output amplifier and low-pass filter Q8, FLI.
The undesirable harmonics are filtered out by
FL1. The output of the frequency synthesizer
module is the difference frequency produced
at the output of the low-pass filter circuit.
This signal is supplied to the RF module for
use in the heterodyne process. The output
signal of the frequency synthesizer module
ranges from 3.75 to 19.749 mc.

(1) The signal derived from each of the
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frequency synthesizer modules is given in the
chart below.

Switch

Oscillator
position

(digit) 1-ke 10-kc 100-ke 1-Me (in ke)
0 6,525 9,025 26,730
1 6,626 9,035 26,830
2 6,627 9,045 26,930 38,530
3 6,528 9,055 27,030 37,530
4 6,529 9,065 27,130 36,530
5 6,530 9,075 27,230 35,530
6 6,531 9,085 217,330 34,630
7 6,532 9,095 27,430 33,5630
8 6,533 9,106 27,530 32,5630
9 6,634 9,115 27,630 31,5630
10 30,530
11 29,5630
12 28,530
13 27,530
14 26,530
15 25,5630
16 24,530
17 23,530

(2) A composition of the synthesizer

signal is shown by the following example:

(¢) Assume the radio set frequency
setting is 8,167 ke.

(b) With a 1,750-kc intermediate fre-
quency, the frequency synthesizer module sig-
nal required is:

1,750 4 3,167 = 4,917 ke.
(¢) Add 1-ke oscillator (position 7) to
10-ke oscillator (position 6):
6,632 + 9.085 = 15,617 ke.
(d) Add 100-ke oscillator (position 1) :
15,617 + 26,880 = 42,447 ke.

(e) Subtract 1-mc oscillator (position
3):

42,447 — 37,5630 = 4,917 ke.

1-11. 1-Ke Oscillator

The schematic diagram of the 1-ke oscilla-
tor circuit in the synthesizer module is shown
in figure 6-7. The 1-kc oscillator Q1 and the
selected crystal (Y1 through Y10) form a
Colpitts-type oscillator with a frequency range
of 6,625 to 6,584 ke. Starting at position 0 of
the 1 KC step frequency selector, each crystal
selected advances the signal output of Q1 by 1
ke. A trimmer capacitor associated with each
crystal, C602 through C611, is part of the tuned
circuit and is adjusted to the exact frequency
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of each position as shown in the chart for |
KC (KHz) step frequency selector switch S1. In
the receive mode of operation, relay K1 is
deenergized, connecting C601 to the crystal
selected. CLARIFY control C601 is adjuste
to receive signals clearly. In the transm
mode of operation, relay K1 is energized, dis-
connecting C601 and connecting C612 and
C92 to the tuned circuit of the 1-ke oscillator.
Capacitor (€612 iz adjusted for over-
all frequency ranges of the oscillator. During
the calibration mode, relay K2 is energized,
disconnecting the ecrystal that was selected
by switch S1 and connecting crystal Y47 to
the 1-kc oscillator. Crystal Y47 produces
6,525 ke, which is identical to position 0 of
1 KC (KHz) step frequency oscillator selector Si.
Frequency trimming of Y47 is accomplished
by capacitor C617. Feedback for the 1-ke
oscillator is through the emitter of Q1 to the
junction of capacitors C14 and C15. Resistors
R1 and R2 constitute a voltage divider net-
work providing bias for the base of Ql. RF
decoupling is provided by rf choke L1 and
capacitor C18. This circuit is typical for the
IF decoupling circuits that are used througl{
out the synthesizer module. The 1-kec step
frequency signal output is taken from capa-
citive divider network C15 and C16 that pro-
vides a low impedance output drive to the
emitter of first mixer Q3.

1-12. 10-Ke Oscillator

The 10-kc oscillator circuit is a Colpitts-
type oscillator similar to the 1-ke oscillator.
One of 10 crystals (Y11 through Y20) is
selected by 10 KC (KHz) step frequency selector S2
for 10-ke oscillator Q2. The rear deck of S2
insures that the unused crystals of the 10-ke
oscillator do not generate undesired signals.
During the calibration mode, capacitor C628
is mechanically connected to the PUSH TO
CALIBRATE knob. The frequency of the
synthesizer output is adjusted for a zero beat
with a 10-ke signal from the frequency gen-
urator module. The output of Q2 is applie
to the base of first mixer Q3. Capacitiv.
divider C21 and C22 provides a
low impedance output to drive the first mixer
stage. {



1-13. First Mixer

First mixer Q3 receives the 1-kc oscillator
output signal at the emitter and the 10-ke
oscillator output at the base and heterodynes
both signals. Base bias is developed by resis-
tors R7 and R8, and emitter bias is developed
by R9. The sum of the signals (15,650 to
15,649 kc) is tuned by two tuned circuits.
The first tuned circuit is comprised of auto-
transformer T601 and capacitors C26 and
027 and is located on assembly Ab. The
capacitors also serve as a voltage divider net-
work. The second tuned circuit, on assembly
A6, is made up of T602, C30, and C31. The
output of the second tuned circuit is taken
from the center tap of T602 and applied to
10-kc bandpass amplifier Q4.

1-14. 10-Kc Bandpass Amplifier

The output of the first mixer is.connected
to the 10-ke bandpass ampllﬁer through
T602 and coupling capacitor C32, to the base
of transistor Q4. Base bias for Q4 is de-
veloped by voltage divider R11 and R12. RF
decoupling network L10, C83, L5, C33, and

- (34 Dblock the RF signals from the 9-volt
“/ power source.

Transistor Q4 amplifies the
signal and applies the output to a tuned cir-
cuit that is tuned to 15,561 ke and has a
bandwidth of 10 ke. The tuned circuit is com-
prised of autotransformers T603 and T604
and capacitors C36, C37, and C38. The out-
put signal of the 10-ke¢ bandpass amplifier
is taken from the center tap of T604 and ap-
plied to the primary winding of second
mixer input transformer T5.

1-15. 100-Ke Oscillator
The 100-ke crystal oscillator generates se-

lectable output frequencies of 26,730
to 27,630 ke in 100-ke steps. The 100-kc os-
cillator circuit consists of transistor

Q7, tapped transformer T611, and 10 crystals
(Y21 through Y380), which are selectable
one at a time by means of 100 KC (KHz) step

- frequency selector S3. The front deck of S3 grounds
; all crystals (Y21-Y30) except the selected crystal, to
prevent undesired signals. An RF filter network, consist-
-ing of C88, L11, C85, L12, C52, R21, C53, L8, and

C54, keeping 100-kc RF signals from the 9-volt power

source. Bias for the base circuit of transistor Q3 is
provided by
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voltage divider R22 and R23. The primary
of T611 and C55 form a collector tank circuit
for Q7. Regenerative feedback for the 100-ke
oscillator circuit is provided from the center
tapped/primary of T611 through C56 to the
emitter of Q7. Degenerative feedback is provided
through C105 to the base of Q7 to stabilize the 100-kc
oscillator output. Emitter bias for Q3 is provided by
R24. The 100-kc output signal from the secondary
winding of T611 is connected to the second mixer.
1-16. Second Mixer
The second mixer accepts the frequency out-
puts of the 10-ke bandpass amplifier and 100-
ke oscillator, then heterodynes the signals,
producmg an upper and lower sideband. The
second mixer consists of transformers TS5
and T6 and single-balanced diode circuit
CR3. Transformer T5 couples both input
signals to single-balanced diode circuit CR3.
Single-balanced diode circuit CR3 suppresses
the 100-ke oscillator signal and connects
the upper and lower sideband of the mixed
signal to T6. The secondary of T6 is con-
nected directly to the base of first 100-ke
bandpass amplifier Q5.

1-17. 100-Kc Bandpass Amplifier

The  100-ke bandpass amplifier con-
tains first 100-kc bandpass amplifier Q5 and
second 100-kc bandpass amplifier Q6. First
100-kc bandpass amplifier Q5 receives the
upper and lower sideband output of the
second mixer and amplifies the signal, then
selects the upper sideband for further ampli-
fication. Base bias for transistor Q5
is developed by voltage divider network R15
and R16. Emitter bias for Q5 is developed
across resistor R17. Emitter biasing resistor
R17 is bypassed by capacitor C40 to prevent
degeneration. Resistor R38 and capacitor
C41 form a decoupling network, keeping RF
from the 9-volt.power source. Transformer
T607 and capacitor C42 form a tank circuit
whose output is coupled through C43 to a
second tank circuit, T608 and C44. Both tank
circuits are tuned to the upper sideband and
have a bandwidth of 100 kec. The output of
T608 is coupled through C45 to the base of
second 100-kc bandpass amplifier Q6. The
function of second 100-ke bandpass amplifier
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Q6 is similar to the first 100-kc bandpass
amplifier. RF decoupling for transistor Q6
collector circuit is accomplished by L7 and
C48. Capacitor C46 provides additional de-
coupling. The output of the second 100-ke
amplifier is taken from the center tap of
T610 and is applied to the third mixer where
the signal is mixed with the 1-mc oscillator
signal.

1-18. 1-Mc Oscillator

The 1-mec oscillator is similar to the 100-kc
oscillator circuit and congists of 1-mc oscillator
Q9, tuned transformer T614, MC (MHz) step fre-
quency selector switch S4, and oscillator cry-
stals Y31 through Y46. Since the frequency
range covered is greater than that of 100-kc
oscillator Q7, trimmer capacitors are added to
the oscillator circuit for frequency adjustments
of each selected crystal. This action is accom-
plished by MC (MHz) step frequency selector switch
S4B, which selects a trimmer capacitor and a
fixed capacitor. Each position of S4 selects a
crystal for the oscillator and a capacitor in
series with mc oscillator output tank circuit
T614 and C65. The 1l-mc oscillator output is
38,630 to 23,5630 ke in 1-me steps. Each trim-
mer capacitor selected adjusts the output fre-
quency to the exact frequency desired for each
position of the MC (MHz) step frequency selector
switch. MC (MHz) step frequency selector switch S4
is linked mechanically to the RF module to
keep the frequency synthesizer module output
signal exactly 1,750 ke above the tuned radio-
frequency amplifier stages of the RF module.

1-19. Third Mixer

The third mixer is a balanced bridge circuit
that is designed to mix the output signal of the
second 100-kec bandpass amplifier with the out-
put of the 1-mc oscillator. The third mixer |
consists of mixer transformer T12, rectifier
diode network CR4, and output transformer
T13. The output of the 100-kc bandpass
amplifier is applied to the unbalanced input,
and the output of the 1-mec oscillator is applied
to the balanced input of the balanced bridge
circuit. The output of the second 100-ke band-
pass amplifier is suppressed and the upper and
lower sidebands are coupled across transformer
T13 to the base of transistor Q8.

1-20. Output Amplifier

Output amplifier Q8 amplifies the double
sideband output from the third mixer and
couples the signal to low-pass filter FL1. Base
bias for transistor Q8 is developed by voltage
divider network R27 and R28. Resistors R31
and R32 provide emitter bias. Capacitors C57, C59
and C106 prevent degeneration. Resistor R29
and capacitors C58 and C61 form an RF de-|
coupling network for the output amplifier. The
double sideband signal is coupled through
capacitor C60 to low-pass filter FL1. Low-pass
filter F'L.1 allows only the lower sideband signal
(difference between the second 100-kc¢ band-
pass amplifier output and me oscillator output)
to pass to the RF module. The frequency range
of this signal is 3.75 to 19.749 mc and is 1,750
ke above the radio set operating frequency.

Section V. RF MODULE ANALYSIS

1-21. General

(fig. 1-1)

The RF module performs two functions: in
the receive mode of operation, it converts the
incoming rf from the power amplifier module
to a 1,750-kc intermediate frequency; in the
transmit mode of operation, it converts the
1,750-ke intermediate frequency to the trans-
mit frequency. Figure 1-1 shows how the
signals are routed during the two modes of
operation,

1-12

a. Receive Mode. During the receive mode
of operation, the RF input from the power
amplifier module is coupled through the con-
tacts of relay K1 (deenergized ) to the trf
amplifier. The trf amplifier consists of three
RF tuned circuits and an RF amplifier. The
RF tuned circuits are tuned to the operating/ )
frequency and are connected in series to in-!
crease the selectivity of the trf amplifier. Out-
put from the third RF tuned circuits is coupled
through the contacts of relay K2 (deenergized) (



to balanced mixer Z1. In the balanced mixer,
the output from the third RF tuned circuits is
heterodyned with a signal from the synthe-
sizer module. The synthesizer module output
“signal is 1,750 ke above the operating frequency
of the radio set. The resultant output from the
balanced mixer is a 1,750-ke intermediate fre-
quency applied to the IF audio module. The
input from the synthesizer module is ampli-
fied by the synthegizer amplifier stage. The
synthesizer tuned circuits that follow the syn-
thesizer amplifier stage are tuned with a sec-
tion of the same ganged capacitor that is used
by the tuned circuits of the trf amplifier. The
resonant frequency of the synthesizer tuned
circuit is always 1,750 ke above that of the
trf tuned circuits. The resonant frequency of
all the rf tuned circuits in the RF module is
varied simultaneously by the control panel
PEAK NOISE control.

b. Transmit Mode. During the transmit mode
of operation, the RF module receives a 1,750-kc
lower sideband signal from the IF audio
module. The signal is coupled to the balanced
mixer and heterodyned with the amplified 3.75-
me to 19.749-mc RF input from the synthe-
sizer module. The difference frequency output
of the balanced mixer is the upper sideband of
the selected channel and is coupled through
the contacts of relay K1 (energized) to the trf
amplifier, and from there (through the con-
tacts of energized relay K2) to the power
amplifier module.

1-22. First RF Tuned Circuit
(fig. 6-8)

Input signals from the power amplifier mod-
ule to the first RF tuned circuits are received
at connector J702 and coupled through the
contacts of relay K1 (deenergized) to switch
S1A. Switch S1A is one section of a six-wafer,
four-position, gear-driven rotary switch that
selects the tuned circuits of the RF module and
is gear-driven from the MC (MHz) selector switch of

“the synthesizer module. The input signal is
switched by S1A to one of four tank circuits
in the first RF tuned circuits. The tank circuit
to be used is determined by the band setting
of switch S1A. In band 1, the input is applied
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to the primary of transformer T701; in band

2, the input is applied to the primary of T702,
ete.

a. The radio set frequency range and synthe-
sizer range for each of the four bands are
shown in the chart below.

Band number Rf range (mc) Synbhesizer (me)

1 210 3.999 3.75 to 5.749

2 4 to 6.999 5.75 to 8.749

3 7 to 11.999 8.75 to 13.749
4 12 to 17.999 13.75 to 19.749

b. For all operating bands, tuning capacitor
CT701A is placed in parallel with the capacitor
of the selected tank circuit. Capacitor C701
consists of four ganged-tuned capacitors
(C701A through C701D) which are adjusted
simultaneously with the PEAK NOISE control
on the control panel of the radio set. The out-
put signal of the first RF tuned circuits is
supplied by one of the secondary windings of
tuned transformers T701 through T704. The
tank circuits of bands 1, 2 and 3, that are not used are
loaded by resistor R3 to prevent interaction with the
selected tank circuit. The output from the se-
lected transformer is connected through switch
S1A and coupled through capacitor C8 to the
second rf tuned circuits.

¢. In the calibration mode, a 10-kc calibra-
tion signal from the frequency generator
module is supplied to the RF module. The 10-
ke signal is fed to the first RF tuned circuits
through jack J701, then filtered by a resistance-
inductance (rl) network composed of resistors
Ri, R2, and R15, and inductors L4 and Lb5.

1-23. Second RF Tuned Cireuits

The second RF tuned circuits consist of switch
S1B, tuned transformers T705 through T708,
capacitors C710 through C713 and C39 through
C41. The input signal is routed through S1B
to the selected tank circuit. Each tank circuit
has a tapped transformer (except T708 which
is a stepdown transformer) to match the
impendance of transistor Q1. Resistor R4 loads
the tank circuits of bands 1, 2 and 3 that are not used.
Variable gang-tuned PEAK NOISE capacitor
CT701B tunes the selected tank circuit for maxi-
mum output at the desired frequency in the
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band. The output from the selected second RF
tuned circuits is coupled through switch S1B
and capacitor C15 to the base of transistor

Q1.

1-24. RF Amplifier

The signal from the second RF tuned circuits
is coupled through C15 to the base of RF
amplifier Q1. The gain of the RF amplifier is
controlled by a positive voltage from the gain
control circuit (para 1-55). The gain control
voltage is connected to the base of Q1 through
inductor L1. Resistor R6, diode CR1, and by-
pass capacitor C14 form part of a voltage di-
vider network for the gain control circuit.
Diode CR1 also provides temperature compen-
sation for the base-to-emitter junction of Q1.
Inductor L1 keeps RF out of the gain control
circuits. Emitter bias is developed by R7. In
ductor L2 is the load for transistor Ql.
Decoupling is accomplished by capacitor C16.
The output signal is coupled through C18 and
switch S1C to one of four tank circuits in the
third RF tuned circuits.

1-25. Third RF Tuned Circuits

The four tank circuits in the third RF tuned
circuits are formed by the primary windings
of transformers T709 through T712 and
capacitors C720 through C728 and C43 through
C45. Resistor R8 loads the three unused tank
circuits. The secondary windings of trans-
formers T709 through T712 provide low impe-
dance outputs to balanced mixer Z1. The out-
put from the selected tank circuit is connected
to the balanced mixer through switech S1D and
the contacts of relay K2 (deenergized).

1-26. Balanced Mixer

Balanced mixer Z1 operates in both the receive
and transmit modes of operation. In the re-
ceive mode of operation, the balanced mixer
receives an input from the third RF tuned cir-
cuits and from the synthesizer tuned circuits.

Section VI.

1-29. General
(fig. 6-9)

IF AUDIO

The output of the balanced mixer is coupled
through transformer T717 and jack J705 to

the IF audio module. The resonant frequency

for T707 and C38 is 1,750 kc. In the transmit
mode of operation, the balanced mixer receives|
an input from the IF audio module and from

the synthesizer tuned circuits. The upper and

lower sideband outputs from the balanced

mixer are connected through the contacts of

relay K1 (energized) to the first RF tuned

circuits.

1-27. Synthesizer Amplifier

The synthesizer amplifier receives input signals
from the frequency synthesizer module. Input
signals are coupled through capacitor C25 to
the base of transistor amplifier Q2. Resistor
R9 provides the proper impedance matching
with the frequency synthesizer module. Base
bias for Q2 is developed across voltage divider
network R10 and R11. The load for the
collector circuit of Q2 is provided by inductor
L3. Capacitor C26 and resistor R12 form an
RFE decoupling network. Emitter bias is de-
veloped across resistor R13. Capacitor C27 is [
an emitter bypass capacitor. Capacitor C28
couples the output of Q2 to MC step frequency
selector switch S1F. The synthesizer amplifier
output is switched by S1F and routed to the
selected synthesizer tuned circuit.

1-28. Synthesizer Tuned Circuit

Four tank circuits in the synthesizer tuned
circuits stage are formed by the primary wind-
ing of transformers T713 through T716 in
parallel with capacitors C30, C731, C32, C733,
C35, C734, C37, and C736. Capacitor C701D
(PEAK NOISE control) is placed in parallel
(through switch S1F) with the tuned circuit
selected. Tuned circuits that are not selected
are loaded by resistor R14. The output from
the selected synthesizer tuned circuit is coupled
through switch section S1E to the balanced
mixer.

MODULE ANALYSIS

mit and receive modes of operation. In the

receive mode, the IF audio module filters and (
The IF audio module is used in both the trans- amplifies the IF signal, then demodulates it’
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and amplifies the resulting audio signal. The
audio signal is then routed to the headset. In
‘the transmit mode, the IF audio amplifier con-
“arts audio signals (either voice or cw) to a

ngle sideband (ssb) IF signal which is routed
to the RF module

a. Receive Mode In the receive mode, the
ssb IF signal from the RF module is routed
through deenergized relay K1 to IF preampli-
fier Q1. The output signal of Q1 is applied to
crystal filter FL1, a bandpass filter. The
filtered signal is then routed through deen-
ergized relay K3 to IF amplifier Q2 and Q3.
Gain control, applied to the base of Q2,
regulates the output of the IF amplifiers. The
ssb IF signal is then routed to demodulator
Q4 where the signal is mixed with 1,750 ke
from the frequency generator module. The out-
put of Q4 is an audiofrequency signal which
is applied to audio amplifiers Q5, Q6, and Q7.
The audio amplifier output drives a 500-ohm
headset.

b. Calibrate Mode. The calibrate mode is
“imilar to the receive mode. The one deviation
s that when in the calibrate mode, relay K2
is energized, allowing the calibrate signal to
bypass crystal filter FL1. Filter FL1 is by-
passed because the calibrate signal is not in
the frequency band of the filter. In the demodu-
lator, the calibrate signal is mixed with the
1,750-ke signal from the frequency generator
module. The radio set is calibrated so that
a zero beat condition is observed at the headset.

c. Transmit Mode In the transmit mode,
audio inputs are initiated by telegraph-key
action or by automatic Keyer KY-468/GRA-T1
operation, or are generated at a microphone.
Tone oscillator Q11 is activated when the
telegraph key is pressed or when the automatic
keyer is in operation. The audio signal (voice
or tone) is applied to microphone amplifier Q8,
Q9, and Q10. The output signal of the micro-
phone amplifiers is routed to balanced mixer
71 and audio amplifiers Q5, Q6, and Q7. The
_audio amplifiers and headset permit the oper-
ator to hear a sidetone of the signal being
transmitted. Balanced mixer Z1 combines the
audio signal with a 1,750-kc signal from the
frequency generator module and produces a

™ 11-5820-590-35-1

double-sideband, suppressed-carrier signal.
This signal is routed through relay K1 (en-
ergized) to IF preamplifier Q1. The amplified
double-sideband signal is then applied to cry-
stal filter FL1 which passes the lower sideband
and rejects the upper sideband. The ssb signal
is routed through relay K3 (energized) to the
RF module. Cw hold circuit Q12 and Q13 is
enabled by pressing the telegraph key or by
operating the automatic keyer. When Q13 con-
ducts, a relay in the power supply is activated,
putting the radio set in transmit mode. Re-
leasing the telegraph key does not immediately
cause the radio set to revert to the receive
mode. A registance-capacitance (rc) mnetwork
holds the stage on for approximately 1 second,
preventing the distant operator from breaking
in between letters, but allowing him to in-
terrupt between words. When the radio set is
keyed by automatic Keyer KY-468/GRA-T1,
the rate of transmission is 800 words per
minute. Because of this high rate, the time
between words is very short and the radio set
remains in the transmit mode for the dura-
tion of transmission.

1-30. I Preamplifier
(fig. 6-10)

During the receive mode of operation, an un-
filtered 1,750-kc IF ssb signal from the RF
module is routed through connector J401 and
the contacts of relay K1 (deenergized) to the
primary of slug-tuned IF transformer T401.
During the transmit mode of operation, the
double-sideband signal from balanced mixer
71 is routed through contacts of relay K1
(energized) to the primary of T401. The
secondary of T401 and capacitor C10 form the
tuned circuit of IF preamplifier Q1. Resistors
R1 and R2 form the bias network. Capacitor
C9 places pin 6 of the T401 secondary at ac
ground. RF is decoupled from the -+ 9-volt line
by inductor L1 and capacitor C11. The output
of Q1 is developed across emitter registor R3
and is then routed through resistor R4 and
capacitor C12 to the crystal filter.

1-31. Crystal Filter FL1
(fig. 6-10)

Crystal filter FL1 is a lower sideband pass
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filter, referenced to a carrier frequency of
1,750 ke. The bandpass frequencies range from
275 to 3,000 cps below the carrier frequency.
In the receive mode, FL1 filters the ssb input
signal. In the transmit mode, the input is a
double-sideband signal. Filter FL1 rejects the
upper sideband and passes the lower sideband
signal. In the calibrate mode, the input re-
ceived from the RF module is a 1,750-ke signal.
To prevent the calibrate signal from being re-
jected by the crystal filter, calibrate relay K2
is energized, permitting the calibrate signal
to bypass the filter. During either the receive
or the calibrate mode, relay K8 (deenergized)
couples the output from the crystal filter cir-
cuit to the tuned IF amplifier stage. Relay K3
(deenergized) also applies +9 volts to the
tuned IF amplifier and demodulator stages.
During the transmit mode, relay K3 (energized
routes the signal from FL1 to the RF module.

1-32. If Amplifier
(fig. 6-10)

The IF amplifier is in operation only during
the receive and calibrate modes. During the
transmit mode the input signal and +9 volts
are removed from the IF amplifier by relay
K8 (energized). In the receive mode or calib-
rate mode, IF amplifier Q2 and Q3 receive the
output signal from crystal filter FL1 and +9
volts from the 4 9-volt line through the con-
tacts of relay K3 (deenergized). The signal is
routed through impedance matching network
R6 and R7 to the primary of IF transformer
T402. Capacitor C13 and the secondary of T402
form a tuned circuit. The signal from the tap-
ped secondary is coupled through capacitor C14
to the base of Q2. Biasing of Q2 and Q3 is
provided by the gain control signal from the
gain control circuit (para 1-55). In the receive
mode, the gain control signal is applied to the
IF audioc module through terminal board
TB202, pin 7, and contacts 6 and 8 of K.
During the transmit mode, contacts 6 and 8
of K1 are opened and no signal is applied,
During the receive mode, the gain control
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signal is routed through filter capacitor C\
and the contacts of K1 (deenergized) to first
IF amplifier stage Q2. The dc level of the gain
control signal determines the gain of the I
amplifier. Inductor L2 and capacitor C15 d

couple RF signals from the gain control cir.
cuits. Diode CR3 provides temperature com-
pensation for Q2. The gain control level is
developed across resistor R8 and diode CRS.
Capacitor C16 prevents R9, the emitter bias
resistor, from causing degenerative feedback.
The output of Q2 is applied to the tapped,
high-Q primary of slug-tuned IF transformer
T403. The primary of T408 is tapped to pro-
vide impedance match between Q2 and Q3.
The output of Q2 is developed across the tuned
circuit formed by capacitor C17 and the
primary of T403. Transistors Q2 and Q3 are
connected as a series amplifier, providing high
gain. The IF signal is coupled through T403
and capacitor C19 to the base of Q3. Inductor
L3 provides a dc path between Q2 and Q3.
Capacitors C18 and C20 bypass RF signals to
ground. Voltage divider R10 and R11 develops
the bias voltage applied to Q3. The output of
Q3 is applied to the tapped primary of I
transformer 'T404. Tapping the primary
provides impedance matching between Q3 and
demodulator Q4. The output of Q3 is developed
across the tuned circuit formed by capacitor
C21 and the primary of T404. Capacitor C22
and inductor L4 decouple RF from the -+ 9-volt
line. The IF output of T404 is coupled through
capacitor C23 to demodulator Q4.

1-33. Demeodulator
(fig. 6-10)

Demodulator Q4 is operational only during
the receive mode. Relay K38 (deenergized)
connects the +4+9-volt line to the demodu-
lator circuit. Demodulator Q4 receives an ssb
IF signal from the IF amplifier and a 1,750-
ke standard signal from the frequency gen-
erator module. The output of Q4 is the fre-
quency difference between the two input sigf
nals. This frequency difference is the audio
signal (voice or cw). The ssb IF signal is
routed through capacitor C28 to the base of
Q4. Base biasing of Q4 is provided by re-
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stors R12 and R13, which are bypassed by
(24. The 1,750-kc standard is applied to con-
nector J402 and routed through resistor R17
~and capacitor C25 to the emitter of Q4. Re-
stor R16 provides emitter biasing, and in-
ctor L5 holds the 1,750-kc standard signal
above ground. Resistor R14 drops the +9-volt
level before it is applied to the base and col-
lector circuits. Variable resistor R415 is pro-
vided for adjusting the audio signal level to
the audio amplifier. Capacitor C26 bypasses
RF signals to ground. Capacitor C24 is a by-
pass filter for the base bias resistors. The
audio signal is coupled through resistor R47
and capacitor C27 to audio amplifier Q5. In the
transmit mode, the -+ 9-volt line is disconnected
from the demodulator circuit by relay K3 (en-
ergized).

1-34. Audio Amplifier
(fig. 6-10)

The audio amplifier circuit, which includes
amplifier Q5 and class B push-pull amplifier
Q6 and Q7, is operational during all three
1odes: receive, calibrate, and transmit. Dur-
g the receive and calibrate modes, audio sig-
nals from the demodulator are routed through
resistor R47 and capacitor C27 to the base of
amplifier Q5. During the transmit mode, audio
signals from the microphone amplifier are
routed through coupling capacitor C46 and resistor R18
to the base of Q5. The output of the microphone
amplifier is applied to the audio amplifier to permit the
operator to monitor side tones of the message
being transmitted. Biasing of Q5 is provided
by bias resistors R19 and R20. Resistor R21
insures thermal stability of Q5. The output of
Q5 is applied to the primary winding of trans-
former T-5, which supplies a double-ended
output to drive push-pull amplifier Q6 and Q7.
Capacitor C28 provides a negative feedback
path to neutralize the internal positive feed-
back of Q5. Matched transistors Q6 and Q7
conduct on alternate half cycles. When Q7 con-
ducts, current flows through diode CR4 and
esistor R23, developing a cutofl bias for Q6.
Vhen Q6 conducts, current flows through diode
CRb5 and resistor R24, developing a cutoff bias
for Q7. Capacitor C29 and resistor R22 provide
a negative feedback path from the push-pull
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circuit to @b, providing additional stabilization
of the circuit. The output of the audio ampli-
fier circuits is routed through coupling capa-
citor C30 and feedthrough capacitor C8 and
terminal board TB202, pin 1, to headset jacks
J201 and J202 (not shown in fig. 6-10). Nor-
mal audio output is 1 milliwatt into a 500-
ohm headset.

1-35. Microphone Amplifier
(fig. 6-10)

The microphone amplifier includes three di-
rect-coupled stages, Q8, Q9, and Q0.

The microphone amplifier receives audio
signals from either a microphone or tone o0s-
cillator Q11. The voice signal is generated at a
microphone and is routed through terminal
board TB202, pin 9, feedthrough capacitor C5,
inductor L6, and capacitor C32 to the base of
Q8. When a telegraph key or automatic Keyer
KY-468/GRA-71 is used, the output of tone
oscillator Q11 is routed through resistor R36
and capacitor C32 to the base of Q8. The input
circuit consists of low-pass filter C5, C31, ard
L6, termination resistor R25, and coupling
capacitor C32. Resistor R27 and capacitor
(38 provide degenerative feedback for stabil-
ization. The output of Q8, developed across
load resistor R26, is applied directly to the
base of Q9. Emitter resistor R46 provides de-
generative feedback, stabilizing Q9. The out-
put of Q9 is developed across load resistor R29
and is applied directly to the base of Q10. Re-
sistors R33 and R31 are voltage dropping re-
sistors. Capacitor C34 decouples ac signals
from the +9-volt line. The output of Q10 is
developed across potentiometer R432. The out-
put is routed to the audio amplifier and the
balanced mixer. Potentiometer R432 provides
a means for adjusting the audio level applied
to the balanced mixer.

1-36. Balanced Mixer
(fig. 6-10)

Balanced mixer 71 mixes the audio signal
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from the microphone amplifier with a 1,750-
ke unmodulated signal from the frequency
generator module. The audio signal is taken
from the arm of audio level control R482 and
coupled through capacitor C36 to pin 8 of Z1.
The 1,750-ke signal is applied to connector
J402 and routed to pin 4 of Z1. The output
of Z1 is a double-sideband, suppressed-carrier
signal of 1,750 ke. The output is taken from
the arm of balance control R434 and routed
through the contacts of relay K1 (energized)
to IF preamplifier Q1. Control R434 provides
a means for adjusting the carrier balance for
a symmetrical double-sideband signal.

1-37. Tone Oscillator
(fig. 6-10)

Tone oscillator Q11 generates a 2,000-cps
tone when the telegraph key is pressed or
when automatic Keyer KY-468/GRA-71 is in
operation. The keying action grounds ter-
minal board TB202, pin 6, which is con-
nected to the junction of diode CR7 and re-
sistor R42. The keying action also causes re-
lay K3 to energize, disconnecting the - 9-volt
line to the IF amplifier. The frequency of oscillation is
dependent on the values of tuned circuit L8,
C37, €38, and C39. Regenerative feedback
from the emitter is supplied through resistor
R37. The feedback voltage is developed across
resistor R40. Bias is provided by resistors
R38, R39, and R41. Capacitor C40 functions
as an ac bypass filter. Resistor R35 and
diodes CR6 and CR7 form the oscillator dis-
abling circuit. When the keying action stops,
the oscillator disabling circuit immediately in-
hibits the tone oscillator. The output of the
oscillator is taken from the junction of C38,
C39, and R37 and routed through resistor R36
(AN/PRC-74B only) to the microphone amplifier circuit.
In AN/PRC-74C resistor R36 is replaced by coupling
capacitor C47 to eliminate transients due to microphone

on/off keying. Section VII.

1-39. General
(fig. 6-11)

The power amplifier module performs two
functions: During the transmit mode of opera-
tion, it provides final amplification for signals
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1-38. Cw Hold Circuit
(fig. 6-10)

The cw hold circuit, like the tone oscillator
circuit, is operational during cw transmissior
only. When the telegraph key is pressed {

automatic Keyer KY-468/GRA-71 ig opere.

ting, the junction of diode CR7 and R42 is
grounded. This forward-biases Q12 and cauges
it to saturate. Saturation of Q12 forward-
biases Q13 and causes it to saturate also.
When Q13 saturates, the output of TB202,
pin 5, is almost at ground potential. This near-
zero voltage is routed to the power supply
module and energizes the receive-transmit re-
lay, ‘thereby effecting a transmit mode condi-
tion in the radio set. When the telegraph key
is released, there is a delay of approximately
1 second before the radio set returns to the
receive mode. The time delay keeps the radio
set in the transmit mode between letters,
where the time lapse is short, but returns
the radio set to the receive mode between
words, where the time lapse is long. This per-
mits the distant operator to interrupt the
transmission between words. When automat}'f'

Keyer KY-468/GRA-T1 is keying the radi

set, the rate of transmission is 300 words per
minute. Because of this rate, the time between
words is short and the radio set remains in
the transmit mode for the duration of the
transmission. Biasing of Q12 is provided by
resistors R43 and R42. Capacitor C41 and re-
sistors R45 and R48 provide the time constant
for the 1-second delay when the telegraph
key is released. Resistor R44 gerves as a volt-
age dropping resistor. Diode CR8 isolates the
circuit during voice transmission when the re-
ceive-transmit relay in the power supply
module is enabled by the microphone switch.

POWER AMPLIFIER MODULE ANALYSIS

being transmitted; during the receive mode of
operation, it provides a path for incoming sig -
nals to the RF module. The only circuit 11[
the power amplifier module that is used in
both the transmit and receive modes of opera-

tion is the antenna coupler circuit. The re-
/



maining circuits are operational only during
the transmit mode. During the receive mode,
the antenna coupler circuit and the antenna
relay route the received rf signal to the RF

" module. During the transmit mode, the power

amplifier module receives RF signals from the

“RF module, amplifies the signals, and routes

them through the antenna coupler to the an-
tenna. The power amplifier stages are un-
tuned except for the antenna tuning and load-
ing controls (ANT TUNE and ANT LOAD),
which are adjusted to match the final ampli-
fier impedance with that of the antenna. The
power amplifier module contains the follow-
ing circuits: preamplifier, power amplifier,
tuning indicator, transmit level control, over-
load limiter, and antenna coupler.

1-40. Preamplifier Circuit
(fig. 6-11)

The preamplifier circuit, which includes Q1
through Q3, is a broadband amplifier, com-
pensated to provide constant gain in the fre-
quency range of 2 through 17.999 me. The in-
put signal at P801 is an RF signal from the

‘RF module. First preamplifier stage Q1 is an

impedance-matching, buffer amplifier. The in-
put signal is coupled through coupling capaci-
tor C1 to the base of Q1. Resistor R1 matches
the impedance of the input source. Biasing for
Q1 is provided by the overload limiter circuit
and voltage divider resistors R2 and R3. The
overload limiter circuit provides a constant

voltage level unless the +40-volt line - drops to
130 volts or less. When such an excessive drop
occurs, the forward bias of Q1 decreases and
the gain of the stage is reduced, resulting in
an overall reduction of power for the power
amplifier. The output of Q1 is developed across
resistor R5 and is routed through coupling ca-
pacitor C3 to second preamplifier stage Q2.
Stage Q2 base bias components consist of re-
gistors R7 and R9 and diodes CR]1 and CR2.
Diodes CR1 and CR2 afford a low voltage
source (approximately +1.5 volts) which is

- applied to the base of Q2 through resistor R7,

and to the base of Q3 through resistor R10
and inductor L3. Capacitor C9 bypasses ac to
ground, preventing interaction between the
base of Q3 and the base of Q2. The pi filter,
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consisting of L2, C7, and C10, prevents rf from
entering the +9-volt enable line. The Q2 emit-
ter bias circuit consists of resistor R8 and by-
pass capacitor C6. The output of Q2 is devel-
oped across inductor L1 and coupled through
capacitor C5 to the base of third preamplifier
stage Q3. In the base bias circuit of Q3, induc-
tor L3 offers a low dc resistance path from the
bias supply to the base; the RF impedance of
1.8 isolates the signal at the base. A negative
feedback path consisting of R11 and C8 pro-
vides stability for the stage. Resistors R12 and
R18 in the emitter circuit of Q3 form a voltage
divider that supplies bias voltage to push-pull
amplifier Q4 and Q5. Capacitors C11 and C12
bypass ac signals to ground. Inductor L4 and
capacitor C13 form an rf decoupling network.
The output of Q3 drives the primary of T1,
supplying phase inversion for push-pull opera-
tion in the power amplifier circuit.

1-41. Power Amplifier Circuit
(fig. 6-11)

The power amplifier circuit is connected in a
class B, push-pull configuration. Signals from
the secondary winding of transformer T1 are
applied to final drive transistors Q4 and Q5,
amplified, and applied to the primary winding
of transformer T2. The bias voltage for Q4
and Q5 is obtained from the voltage divider
in the emitter circuit of Q3. The slight forward-
biasing supplied by R12 and R13-is supplemented by a
small voltage through R19 to reduce crossover distortion
in the push-pull amplifier. Capacitor C14 provides a
negative feedback path to the primary of T1, insuring
stability at the higher frequencies. Resistors R15 and
R16 provide thermal stability. Capacitors C15 and C28
bypass RF signals to ground. Inductance L8 isused asa
+f choke to increase stability of push-pull amplifier Q4
and Q5. The output is applied to the primary of
transformer T2 and routed to the tuning indicator
circuit.

1-42. Tuning Indicator Circuit

(fig. 6-11)

The tuning indicator circuit supplies current
to the ANT IND meter, which indicates the
degree of impedance match existing between
the antenna coupler and the final amplifying
stage of the power amplifier. A maximum de-
flection of the ANT IND meter needle indi-
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cates optimum impedance match; a minimum
deflection indicates impedanée mismatch. In ad-
dition to serving as an impedance matching
indication, the meter reading is also a rough
indication of power output. The tuning indi-
cator circuit consists of diodes CR4 and CRS3,
resistors R21 through R25, capacitors C19
through C23, and inductor L6. Basically, the
tuning indicator circuit consists of two de sup-
plies and an impedance bridge. One dc sup-
ply produces a constant, positive, 1-milliam-
bere (ma) current. The other dec supply pro-
duces a negative current, the magnitude of
which is dependent on the imbalance of the
impedance bridge. When the impedance bridge
is balanced, the negative current source sup-
plies no current and the positive 1-ma current
causes a maximum deflection on the ANT IND
meter. When the impedance bridge is not bal-
anced, the negative current source cancels the
output of the positive current source, result-
ing in a low indication on the ANT IND me-
ter. The positive dc supply consists of capaci-
tors C21 and C22, diode CR4, and resistor
R25. RF signals are applied to C21 from the
secondary winding center tap of transformer
T2. The RF signal is coupled through C21 and
rectified by CR4, producing a +36-volt level,
Resistor R25 limits the current to 1 ma. Ca-
pacitor C22 bypasses ac signals to ground. The
impedance bridge consists of capacitors C19
and C23 on one leg, and resistors R21, R22,
and R23 and antenna coupler L807 on the other
leg. When the voltages across the antenna
coupler and C23 are unequal, the antenna
coupler impedance is not equal to that of the
final amplifying stage of the power amplifier ;
when the voltages are equal, the impedances
are matched. The negative de supply consists
of capacitor C20, diode CR3, inductor L6, and
resistor R24. Diode CR8 and capacitor C20
connect the two legs of the impedance bridge.
When an impedance imbalance exists between
the junction of the two legs, the RF voltage
is coupled through C20 and rectified by CRS,
producing a negative dc voltage. Resistor R24
limits the current, and inductor L6 provides
a dc path for the output of the negatlve de

supply.
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1-43. Antenna Coupler Circuit
(fig. 6-11)

a. General. The antenna coupler circuit is

capable of matching a wide range of antenna_

impedances to either the power amplifier or the
RF module. When the radio set is used in both
the transmit and receive modes, the antenna
is matched to the final amplifying stage of
the power amplifier module. When the radio
set is used in the receive mode only, the an-
tenna is matched to the input stage of the RF
module. The antenna coupler circuit consists
of ANT connector J203, ANT LOAD switch
S801, tapped coil L807, ANT TUNE control
C825, and antenna relay K1.

b. Receive Mode Operation. During the re-
ceive mode of operation, RF signals inter-
cepted by the antenna are coupled through
ANT connector J203 to tapped coil L807.
ANT LOAD switch S801 is an 18-position,
front panel selector switch which selects one
of the taps on L807. The ANT LOAD switch
and ANT TUNE capacitor C825 are adjusted
to provide optimum matching between the an-
tenna and the RF module. The received signal/

is routed through antenna relay K1 (deener—ya'

gized) to RF connector PR02.

¢. Transmit Mode Operation. During the
transmit mode of operation, an amplified RF
signal from the power amplifier circuit is
routed through the tuning indicator circuit,
through relay K1 (energized), and then ap-
plied to C825 and L807. The ANT LOAD
switch and ANT TUNE control are adjusted
for a maximum RF output as indicated on the
front panel ANT IND meter.

1-44. Transmit Level Control Circuit
(fig. 6-11)

The transmit level control circuit monitors the
current being drawn by final power amplify-
ing stage Q4 and Q5. The transmit level con-
trol output is routed to the gain control cir-
cuit (para 1-54, 1-55), which controls the gain
of the RF module (para 1-21 through 1-28).
The RF module output signal is then applied
to the input of the power amplifier module.

The gain of the transmit RF stages is thereby ’,



gtabilized by the transmit level control circuit
and gain control circuit. The transmit level
control circuit consists of resistors R17, R835,
R18, and R20; inductor L5; capacitors C17
f}ind C18; transistor Q6; and Zener diode VR3.
Current drawn by Q4 and Q5 is routed through
R18. Changes in the voltage across R18 are
detected by Q6, applied to VR3, and routed
to the gain control circuit. When the power
amplifier output is high, the RF module gain
is made lower, resulting in a small signal at
the input of the power amplifier. Conversely,
small power amplifier outputs result in higher
RF module gain, and large input signals to the
power amplifier. Inductor L5 and capacitor C17
prevent RF signals from affecting Q6. Resis-
tor R835 initially is adjusted so that the collec-
tor voltage of Q6 is +21.5 volts. Zener diode
VR3 (18 volts) drops the collector voltage
before applying it to the gain control circuit.
Diode VR3 also provides thermal compensa-
tion, offsetting the reaction of Q6 to thermal
changes. Capacitor C18 bypasses RF signals
to ground.

Section VIIi.

1-46. General
(fig. 6-12)

The frequency generator module generates a
1,750-ke signal for the modulation and demo-
dulation circuits in the IF audio module, and
a 10-ke calibration signal for the RF module
when the radio set is being calibrated. To per-
form these functions, the frequency generator
module contains a 1,750-ke frequency standard
and a frequency divider chain. The frequency
standard is a sealed unit which generates an
extremely accurate 1,750-kec IF signal. The
frequency divider is energized only in the re-
ceive calibrate mode; the 1,750-kc signal is
divided into three stages to produce a 10-kc
fundamental calibration signal.

1-47. Frequency Standard
(fig. 6-12)

The frequency standard generates a 1,750-ke
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1-45. Overload Limiter Circuit

The overload limiter circuit congists of Zener
diode VRI1 resistor R4, and capa-
citors C2 and C16. The +40-volt supply out-
put is applied to resistor R4 and Zener diode
CR1 (27 volts).

Capacitors C2 and
C16 bypass RF signals to ground. If the +40-
volt supply fluctuations are small, the overload
limiter circuit will provide first preampli-
fier stage Q1 with a constant bias
voltage. When final power amplifying stage Q4
and Qb5 is improperly loaded, excessive current
is drawn from the +40-volt supply. The cur-
rent limiter circuit in the +40-volt regulator
(para 1-53) then reduces the output of the
1+ 40-volt supply to approximately +80-volts.
This reduction in voltage decreases the for-
ward bias of Q1
resulting in a smaller drive signal to Q4 and
Q5. Consequently, the current requirements
of Q4 and Qb are reduced to a lower level. For
efficient operation of the radio set, the antenna
coupler circuit must be tuned so that Q4 and
Qb are properly loaded.

FREQUENCY GENERATOR MODULE ANALYSIS

signal during all three modes of operation. The
output is routed to resistor R11 of the fre-
quency divider and to the IF audio module.
The output frequency is 1,750-kec 1.0 cps at
a level of 1 volt root mean square (rms).

1-48. Frequency Divider
(fig. 6-1)

The frequency divider consists of amplifier
Q11, 250-kc frequency divider Q12, 50-kc fre-
quency divider Q138, and 10-kc frequency di-
vider Q14. The 1,750-kc output signal of the
frequency standard is amplified by amplifier
Q11 to drive 250-kc frequency divider (block-
ing oscillator) Q12, which divides the 1,750-kc
signal by 7. The 250-ke frequency divider out-
put is then applied to another blocking oscil-
lator, 50-ke frequency divider Q13, which di-
vides the 250-kec signal by 5. The 50-kc fre-
quency divider output is then applied to 10-
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ke frequency divider Q14, where it is again
divided by 5 to produce the 10-ke¢ calibration

signal which is supplied to the RF module.
a. Amplifier Q11. Amplifier Q11 is an emit-

ter follower driver circuit used to drive 250-ke.

frequency divider blocking oscillator Q12 and
is also an impedance matching stage between
the frequency standard and the frequency di-
vider. When the PUSH TO CALIBRATE
switch is pressed during the calibrate mode of
operation, a —12-volt calibrate input is applied
to the frequency divider, -enabling the fre-
quency divider circuits. The 1,750-kc signal

from the frequency standard is supplied to the
base of amplifier Q11. Impedance matching network

C17 and R32 provides for optimum transfer of signal
from the f oscillator to amplifier Q11. Base bias for
Q11 is developed by voltage dividing network R12 and
R13. Emitter bias is provided by resistor R14. Diode
CR11 limits the negative portion of the 1,750ke signal
output of Q11 so that only positive-going pulses are
applied to the 250-kc frequency divider.

b. 250-Kc¢ Frequency Divider Q12. The 250-
ke frequency divider is adjusted so that every
seventh pulse of the 1,750-ke input signal from
amplifier Q11 causes the blocking oscillator cir-
cuit of Q12 to trigger. The frequency at which
the 250-kc frequency divider will operate is
controlled by the rc time constant of 250-ke
adjust potentiometer R515, resistor R16, capa-
citor Cl11, resistor R14, and 250-ke frequency
divider Q12 tank circuits. The rc time con-
stant is varied by 250-kc adjust R515, which
changes the rate at which C11 will charge.
Inductor L11 and capacitor C12 form a tank
circuit, tuned to 625 ke, which oscillates each
time Q12 is pulsed. As a result of the re time
constant of C11, R515, L11, and C12, the emit-

i

ter voltage of Q12 riges rapidly every seventh
cycle (pulse) of the 1,750-kc input. A 250-ke
signal is developed as a result of Q12 collector-
to-base circuit interaction and the regenera’
tive feedback across blocking oscillator trané‘
former T11. Diode CR12 reduces secondary oc-
cillations in the tertiary winding by providing
a direct short for self-induced voltages in the
secondary of transformer T11. The output
from the secondary winding of T11 is applied
to the primary of the 50-ke frequency divider
blocking oscillator transformer T12.

¢. 50-K¢ Frequency Divider Q13. The 50-ke
frequency divider is a blocking oscillator which
divides the 250-kc frequency divider output by
5 to produce a 50-kc output. The 50-kc fre-
quency divider is similar to the 250-kc¢ fre-
quency divider. The principal difference is that
the 50-ke frequency divider base circuit of Q13
does not have a tank circuit such as the 250-
ke frequency divider. The 50-ke gignal output
of the divider is adjusted by 50-ke adjust po-
tentiometer R520.

d. 10-Kc Frequency Divider Q14. The 10-ke
frequency divider divides the 50-ke frequency.
divider output by 5. The 10-ke adjust poten-
tiometer R525 adjusts the output frequency of
Q14. The output signal is the 10-ke calibration
signal supplied through P502 to RF module
input jack J701.

e. Plus 6.8-Volt Regulator. The +12-volt
calibrate voltage is available when the PUSH
TO CALIBRATE switch on the radio set
front panel is pressed. Voltage regulation is
provided by Zener diode CR15 (6.8 volts) and
series resistors R30 and R31. Capacitors C15
and C16 filter the regulated voltage.

Section IX. POWER SUPPLY MODULE ANALYSIS

1-49. General
(fig. 6-13)

The power supply module furnishes regulated
de power to the modules of the radio set. The
outputs from the power supply module are dif-
ferent for the receive and transmit modes of
operation, During the receive mode of opera-
tion, the power supply module provides +12
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volts and +9 volts to the radio set. During
the transmit mode of operation,’ the power
supply module provides +12-volt transmit, )
+40 volts, and +9 volts to the radio set. The;,
power input to the power supply module is con-'
trolled by the front panel OFF-ON-TUNE
function switch. Power is applied to the power
supply circuits only when the switch is in
either ON or TUNE position.



1-50. Plus 9-Volt Regulator
(fig. 6-13)

The 4 9-volt regulator receives +12 volts pow-
er from the front panel OFF-ON-TUNE func-
jon switch. The base of transistor Q5 is held
At +9 volts because of the Zener action of
Zener diode CR8. This holding action causes
the emitter voltage to remain at +9 volts re-
gardless of load or source fluctuation. Diode
CR7 is a temperature compensation diode for
Q5. During the transmit mode of operation,
the load is heavy and the battery voltage may
decrease. This condition may cause the base
voltage of Q5 to decrease beyond the capabili-
ties of CR8. To offget this condition, the +40-
volt transmit is connected through R7 to CRS,
keeping the base of Q5 at +9 volts. As a re-
sult of this action, the +49-volt enable will
remain constant. Varigtor R6 also decreases in
resistance as the battery voltage decreases,
which helps in maintaining a constant current
through CRS.

1-51. Receive-Transmit Relay
(fig. 6-13)

Receive-transmit relay K1 is energized when
a ground appears on pin 1 of terminal board
TB201 (fig. 6-1). During the transmit mode
of operation, relay K1 is energized and couples
+12-volt power from the function switch to
the +40-volt regulator and dc-to-de converter,
in addition to delivering the +12-volt transmit
voltage to other relays and circuits in the
radio set. The +12 volts is supplied to PUSH
TO CALIBRATE switch S202 only during the
receive mode of operation by K1. As a result,
it is impossible for the radio set to be calibrated
while transmitting. Diode CR6 removes the
transient surge caused by the collapsing field
when K1 is deenergized.

1-52. Dec-fo-De Converter
(fig. 6-13)

The dec-to-de comverter changes the 412 volts

i

1-54. General
(fig. 6-14)

The components of the gain control circuits are

™ 11-5820-590-35-1

dc supplied by the PP-4514/PRC-74 to a high
voltage required by the power amplifier mo-
dule during the transmit mode of operation.

a. Oscillator. Trangistors Q1 and Q2 are ar-
ranged as a saturable-core square wave oscil-
lator. The +12-volt input is applied through
fuse F1, low-pass filter L1 and C1, energized
contacts of relay K1, to the emitters of Ql
and Q2. Base bias is provided by resistors R1
and R2 with bypass capacitor C6. Collector-
to-base regenerative feedback is accomplished
by the induced voltage in the secondary of
transformer T1 (connected to the base). The
oscillator output is coupled to a rectifier

- through the secondary of T1.

b. Rectifier. The input from the T1 second-
ary is applied to diodes CR1 through CR4. The
diodes are connected as a full-wave bridge rec-
tifier. The +46-volt output from the rectifier
is filtered by capacitors C1 through C3 and
then is applied to the +40-volt regulator.

1-53. Plus 40-Volt Regulator
(fig. 6-13)

Transistor Q3 is part of a series regulator cir-
cuit controlled by transistor Q4. The base of
Q4 is regulated by Zener diodes CR5 and CR9.
Base bias for Q6 is developed across resistor
R5. Capacitor C4 acts as a filter, and varistor
R3 minimizes voltage variations resulting from
temperature changes. Transistor Q6 is a cur-
rent limiter and functions as follows:

a. When the voltage drop across resistor Rb
becomes great enough to cause Q6 to conduct,
the change in current drawn by the collector
of Q6 causes the voltage at the emitter of Q4
to decrease.

b. As the voltage at the emitter of Q4 is
lowered, the output voltage decreases.

c. As the output voltage decreases, the load
current decreases.

Section X. GAIN CONTROL CIRCUITS ANALYSIS

mounted on chassis-mounted parts board
TB203. Figure 6-14 is a schematic diagram of
the gain control circuit.
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1-55. Circuit Analysis
(fig. 6-14)

a. The voltage divider circuit formed by po-
tentiometer R206 and resistors R7 and RS8
provides gain control bias voltages for the RF
module. The voltage divider circuit formed by
potentiometer R210 and resistors R9 and R11

provides gain control bias for the If audio mo--

dule. Potentiometer R201 (R. F. GAIN con-
trol, fig. 6-1) provides a means of adjusting
the receiver gain adjust voltage applied to the
base of transistor Q4.

b. The bias voltage developed across the RF
and IF gain control circuits may be adjusted
by either the receiver gain adjust input or the
transmit level control input. Transistors Q1

and Q2 are in the transmit level control cir-.

cuit, and transistors Q3 and Q4 are in the re-
ceiver gain adjust circuit. Gain is reduced when
the R. F. GAIN control is adjusted to in-
crease the forward bias of Q4. When Q4 con-
ducts, the emitter voltage is raised. Diode CR1
or CR2 conducts if the emitter voltage of Q4
becomes higher than the output voltage of
either the RF maximum gain adjustment
circuit or the IF maximum gain adjustment
circuit. The RF and IF gain control voltages
supplied to the IF audio and RF modules are
positive (forward-biasing) voltages.

¢. During the calibrate mode of operation,
maximum forward bias is applied to the base
of transistor Q3 through resistor R3. With
maximum conduction through Q8, the base of
Q4 is brought to near ground potential. This
action insures that gain is at maximum dur-

Section XI.

1-56. General
(fig. 6-15)

The PP-4514/PRC-74 provides dc voltages to
the radio set power supply module when the
radio set is connected to commercial or bat-
tery power at a fixed station. In addition, the
unit is capable of recharging the wet battery
that powers the radio set when it is man-
carried.
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ing the calibrate mode regardless of the re{
ceive gain adjust input.

d. During the transmit mode of operation,
maximum forward bias is supplied to the base
of transistor Q3 through resistor R2. Witl{
maximum conduction through transistor Q3,
the base of Q4 is brought to mearly ground
potential. The - 12-volt potential applied to
the base of Q38 is also supplied through resis-
tor R15 to the collectors of transistors Q1 and
Q2 and activates the transmit level control
circuit during the transmit mode of opera-
tion. When the output of the power amplifier
module reaches the proper amplitude, a posi-
tive voltage appears at the transmit level con-
trol (tle) input. This positive input voltage
is applied through voltage divider network
R12 and R13 to the base of Q1. Capacitor C10
is an RF ground. When Q1 is biased for con-
duction, Q2 also conducts. When Q2 conducts,
its emitter voltage is raised. Diode CR1 or
CR2 conducts if the emitter voltage of Q2 becomes
higher than the output voltage of either the RF
maximum gain adjustment circuits or the IF maximum
gain adjustment circuit. Either ome, or both, of the
diodes may conduct. Capacitor C13 bypasses rf signalé
to ground.

e. Potentiometer R835 (power amplifier
module, fig. 6-11) is adjusted so that
the gain control circuits stabilize when the
transmitter output power is approximately 15
watts. Transistor QL (fig. 6-14) provides a
charge source for capacitor C9. As the tle vol-
tage drops, C9 discharges slowly through re-
sistor R14 and transistor Q2.

POWER SUPPLY PP-4514/PRC-74 ANALYSIS

1-57. PP-4514/PRC-74 Circuit Analysis
(fig. 6-15)

o. General. The power supply subassembly is
capable of converting 21- to 31-volt dc, 80- to
130-volt ac, and 160- to 255-volt ac externag
power inputs into a dc voltage suitable to
power the radio set. Only one of the three in-
puts is provided at a time to the PP-4514/
PRC-74 by connecting one of three appro-



priate accessory cables to jack J1. D¢ power
inputs from a remote source are applied di-
rectly to the PP-4514/PRC-74 regulator cir-
cuits. Ac power inputs are rectified to de prior
b being regulated. The power supply subassembly, in
éonjunction with circuits on the assembly
case, provides. for conversion of the dc or ac
voltages into a dec power input for the radio
set.

b. Power Turn-On and Protection Circuits.
The power turn-on and protection circuits of
the PP-4514/PRC-74 consgist of POWER. ON
switch S1 and fuses F1 through F3. POWER
ON switch S1 is a four-pole, single-throw
toggle switch. The ac or dc power inputs to the
switch are connected to S1 through filter
capacitors C1 through C5 on the module case
assembly. The switch section of S1 that is con-
nected to the de power input of 421 to 431
volts de routes the voltage through 15-ampere
fuse F1 to the +12-volt regulator circuit and
the battery charger. The sections of S1 that
receive 80- to 130-volt ac and 160- to 255-volt
ac inputs from the filter capacitors supply line
‘voltage through 2-ampere protection fuse F2
and 4-ampere protection fuse F3, respectively,
to a bridge rectifier circuit consisting of power
transformer T1 and diodes CR1 through CR4
on the module case assembly, The rectifier
converts the ac voltage input to 420 to 440
volts. The output of the rectifier is routed to
the inputs of the +12-volt regulator circuit
and the external battery charger. The dc re-
turn lines of the de input and the rectifier cir-
cuit are connected to the switching regulator
stages of the +12-volt regulator and external
battery charger.

c. Plus 12-Volt Regulator Circuit. The
+12-volt regulator circuit of the PP-4514/
PRC-74 consists of switching regulator Q5
and Q1, regulator control transistors Q2 and
Q4, fuse F4, short protection switch Q3, over-
load protector Z1, and voltage reference diode
CR5. Power indicator DS1 indicates the pre-
sence of a dec power input to the PP-4514/
PRC-T4. The +12-volt regulator circuit is
series regulated. Increases or decreases in ouf-
put load cause current to increase or decrease
across output load resistors R6 and R9 of the
power supply, which are connected to the base

T™™ 11-5820-590-35-1
Cl

of Q4. The emitter of Q4 is connected to volt-
age reference diode CRB, which is a 6.2-volt
breakdown device. With the Q4 emitter con-
nected to a fixed reference, any increase or
decrease in the voltage at the base of Q4 will
cause its conduction to change. With an in-
crease in output load, current increases
through the power supply load, causing a
higher negative voltage to be developed at the
base of Q4. With a high negative potential at
the base of Q4, conduction through Q4
increases, causing the base of Q2 to become
more positive. With its base voltage increased,
Q2 conducts, short-circuiting the emitter of
Q5 to the base of Q1 through Q2, causing Q1
and Q5 to turn off. Clamping diode CR2 between the
emitter and base of Q2 prevents emitter to base
breakdown of Q2. Resistor R17 between the emitter and
base of Q5 holds the base slightly positive to insure
complete turnoff. With Q5 and Q1 off, the

supply voltage drops sharply toward 0 volt,
causing Q4 to be biased Off. Since short pro-
tection switch Q3 conducts at all times (except
during a short-circuited condition at the sup-
ply output), the switching regulator is biased
on again and the same switching action occurs.
The switching action depends on the input de
level and output load conditions. Short protec-
tion switch Q8 protects the regulator circuit
from damage by removing positive voltage
from the base of switching regulator Q1. A
short circuit at the PP-4514/PRC-74 places
the emitter bias at a higher level than the base,
causing Q3 to turn off. Overload protector Z1
protects the PP-4514/PRC-74 from high over-
load conditions. Capacitor C2 across the output line acts
as a load to prevent the PP-4514/PRC-74 from shutting
off when the rt unit is turned off.

d. Meter Monitoring Circuit. A front panel
METER switch and meter provide for monitor-
ing battery voltage (BATTERY VOLTS), ra-
dio voltage (RADIO VOLTS), and charging
current (CHARGE AMPS). Meter M1 is a
0.1-volt dc meter with inputs selected by
METER switch S2.

1-58. Battery Charger

(fig. 6-15)
Operation of the battery. charger is similar to that of the
power supply subassembly except for minor circuit
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differences. Resistor R14 and capacitor C5 makeuparc ~ CURRENT potentiometer provides minimum to
network with correct time constant for positive starting ~ maximum adjustment of battery charging current from 1
under all load conditions. The battery charger utilizes  to 5 amperes. On PP-4514A/PRC-74 the anode of CR4
CHARGING CURRENT potentiometer R11 as a bias  connects directly to B+ allowing meter M1 to monito
control for the base of transistor Q4. The CHARGING  only that charging current supplied to the wet batter)};

1-26



€1, TM 11-5820-590-35-1

W6 %001q PNPOUL I “T—T o4nbL]

*(D) $3T10AD 40 AVILSNI (2ZH)ZLY¥3H
NI QINYVIA LNIWDINDI OvL-0dd/NV 2
ONINYYI LN3WCIND3 S3LvOIoNI ] 1

1-19-1-S €~ 06G-028CHL
:S310N
ERLL]
37NAOW 01aNY 4 1z Sli—gll 20
WOH4 NV OL 3AI1393Y HIXIW S1IN2YID QaNNL| ¥4 WY TSI - nww_‘wmx»z»m
41 DN SL7) a3oNYIvE ¥IZISTHLNAS YIZISIHLNAS oW erl'el OL JW SL'€ 1Ndn!
LINSNVHL
7 7
/ /
/ \ ERGTLI
2 " T T e T T T T T T T T T T T T T e T aion o1 s
4 \ / / 1SNV ADN3ND3IYS d3L /0L d39NVD
3AI303Y liWsNvaL £ ___ I3sionvad 5
/ \\
— \
/
;) K1ddns
+ 7 ¥3MOd WOYJ
, , LINSNVYL AZI+
- /
T \||l||.L|i\t..|||| ||||| ———y ===
/
/ L ,
25 /T —m————— 0|l»|\...bﬁ||..|l||n..
/ /
1 P Ay S ————— el e
i _ / / .—
L [ / /
| _ /g / )/
31NAON | VA A— —
TP IR L — :
wamod o1 indinoa| § I _ 2L—61 — o - — 8L—GlL pl-1L _
LINSNvHL SLINowID FEFIRENY SLiNoYID SLINDHID mwmm@ﬁ
g3nNnL 4¥ Qg 44 asNnL 4y a2 aanNNL 4 1S v
3AI303Y — — _ IAI303Y 1ndNl Jy  H3MO0d
— _ 3JAI303y  WO¥d
—I HIIJINdWY J41L .—
e e e e s o ] —— — — — — o G emm—e G SLIN2H 1D
T0ULNOD
JOHLNOD NIVD 4Y NIVO WOHI

1-27






™ 11-5820-590-35=1
Cl

CHAPTER 2

DIRECT SUPPORT MAINTENANCE

Section .

2-1. General Instructions

The direct and general support maintenance
procedures in this manual supplement the pro-
cedures described in the operator’s and organi-
zational maintenance manual (TM 11-5820-
590-12-1). The systematic troubleshooting
procedure, which begins with the operational
and sectionalization checks that can be per-
formed at the operator’s and organizational
maintenance category, is carried to the higher
maintenance categories in this manual. Sec-
tionalizing, localizing, and isolating techniques
used in the troubleshooting procedures are

ore advanced. Paragraphs 2-1 through 2-10
rovide functional troubleshooting procedures,
and paragraphs 2-11 through 2-17 provide
repair instructions to be performed by direct
support maintenance personnel.

2-2, Organization of Troubleshooting
Procedures

a. General. The first procedure in servicing
a defective radio set is to sectionalize the fault.
Sectionalization means tracing the fault to a
major component. The second procedure is to
localize the fault. Localization means tracing
the fault to a defective stage or part responsi-
ble for the abnormal condition. Some faults,
such as burned-out resistors, arcing, and
shorted transformers, can often be located by
sight, smell, and hearing. The majority of
faults, however, must be isolated by voltage
measurements or signal substitution.

'b. Sectionalization. The following is a group
of tests arranged to reduce unnecessary work
and to aid in tracing trouble in a defective
»adio set. The first procedure is to locate the

TROUBLESHOOTING

unit or wunits at fault by the following
methods:

(1) Visual inspection. Visual inspection
locates obvious defects without testing or
measuring circuits,

(2) Operational tests. Operational tests
frequently indicate the general location of
trouble. In many instances, the tests will help
in determining the exact nature of the fault.
Operating procedures are given in chapter 3,
T™ 11-5820-590-12-1.

¢. Localization. After the trouble has been
sectionalized (b above), the methods in (1)
and (2) below will aid in localizing the trou-
ble to a stage or module in the suspected unit.
Test equipment indications, or lack of indica-
tions, and operational checks (para 2-4
through 2-10) provide a systematic method of
localizing trouble to a stage or module. The
trouble symptoms listed in the module trouble-
shooting procedures provide additional infor-
mation for localizing troubles.

d. Isolation. After the trouble has been
localized (¢ above), the methods in (1) and
(2) below will aid in isolating the trouble to
a defective circuit element.

(1) Voltage measurements. This equip-
ment is transistorized. When measuring volt-
ages, use tape or sleeving (spaghetti) to in-
sulate the entire test prod, except for the
extreme tip. A momentary short circuit can
ruin the transistor. Use the same or equivalent
multimeter specified (para 2-3).

(2) Intermittent troubles. In all the tests,
the possibility of intermittent troubles should
not be overlooked. If present, this type of
trouble often may be made to appear by tap-

2-1
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ping or jarring the equipment. Make a visual
inspection of the wiring and connections to the
units of the set. Minute cracks in printed
circuit boards can cause intermittent opera-
tion. A magnifying glass is often helpful in
locating defects in printed boards.

2-3. Test Equipment Required

Caution: This equipment contains transistor
circuits. If any equipment item does not have
an isolation transformer in its power supply
circuit, connect one in the power input circuit.
Observe the following:

1. Never connect test equipment (other than
multimeter outputs) directly to a transistor
circuit; use a coupling capacitor.

2., Make test equipment connections with
care so that short circuits will not be caused
by exposed test equipment connections. Tape
or sleeve (spaghetti) test prods or clips as
necessary to leave as little exposed as needed
to make contact to the circuit under test.

3. Make sure that a normal load (such as a
headset) is connected to the radio set before
applying power.

4. Do not operate the radio set in the trans-
mit condition unless an antenna or a dummy
load is connected to the ANT and GND ter-
minals,

The following test equipment is authorized to

direct support personnel for troubleshooting
the radio set.

a. R. F. Signal Generator Set AN/URM-
25D (signal generator) (two required).

b. Counter, Electronic Digital Readout AN/
USM-207 (frequency meter).

¢. Multimeter ME-26B/U.
d. Multimeter TS-852B/U (multimeter).
e. Voltmeter, Electronic ME-30B/U.

f. Power Supply, Hewlett-Packard HP6439A
(power supply).

9. Tool Kit, Electronic Equipment TK-100/
G.

2-2

k. Tool Kit, Electronic Equipment TK-105
G.

1. Resistor, 500 ohms, 1/2 watt.
7. Dummy load, 50 ohms, 20 watts.

k. Hewlett-Packard TEE Connector N\
11042A (T-connector).

I. Attenuator, Variable CN-796/U (variable
attenuator).

m. Use Power Supply PP-4514/PRC-74 (or
equivalent) as the power source during trou-
bleshooting procedures. Connect the power
supply to jack J301 on the radio set. Figures
2-2 and 2-4 show the method of connection if
an alternate power supply is used.

n. When an extra, aligned frequency syn-
thesizer module is available, use the extra
frequency synthesizer module in place of a
signal generator to supply the necessary signals.

2-4. Radio Set Receive Mode Test

(fig. 2-1 and 2-2)
The troubleshooting test in « through m
below will aid the repairman in determinin’
that the radio set is functioning properly i
the receive mode. The radio set case must be
removed to gain access to adjustments.

a. Remove the radio set case (para 2-12).

b. Connect the signal generator to a variable
attenuator. Set the variable attenuator to 20
decibels (db). Then connect the variable at-
tenuator to the ANT and GND terminals of
the radio set (fig. 2-2).

¢. Set the signal generator to 2.001 mec at
an output level of 7.0 microvolts (uv).

d. Connect the audio dummy load to pins A
and B of J201.

e. Connect the ME-30B/U across the load.

f. Connect the AN/USM-207 across the
dummy load. Set the controls for a 1,000-cps
reading.

{
g. Connect the power supply to pins 2, 3 an
5, 6 of J301.

h. Set the radio set frequency selector con-
(



trols to 2.000 mec. Set the OFF-ON-TUNE
control to ON,

t. Turn the R. F. GAIN control fully clock-
~.wise, and adjust the PEAK NOISE control for
‘vhaximum audio output. If necessary, tune the
signal generator so that an output of 1 ke is
shown on the frequency meter.

j. Adjust the ANT TUNE and ANT LOAD
controls for maximum audio output.

k. Adjust resistors R206 and R210 (fig. 2-1)
for maximum output. Adjust T717 for maxi-
mum output. Check for an ME-30B/U meter
indication of not less than 0.707 volt rms,

I. Repeat the procedures in % through 7
above with the radio set tuned to frequencies
of 4,000, 7.000, 12.000, and 17.000 mc and the
signal generator tuned to 4.001, 7.001, 12.001,
and 17.001 mec for each frequency.

m. Check for a meter reading of not less
than 0.707 volt rms at each frequency setting.
If the indication is less than 0.707 volt rms
for any of the frequency settings, the radio
set is not functioning properly in the receive
mnode and further testing is required to isolate
the defective module (para 2-6).

2-5. Radio Set Transmit Mode Test

Many circuits in the radio set are common to
both the transmit and receive modes; there-
fore, when the transmitter is not working
properly, the radio set should first be checked
as described in paragraph 2-4 before perform-
ing the transmitter test in a through &.

a. Connect a 50-ohm, 20-watt dummy load
and the ME-30B/U to the opposite ends of a
T-connector.

b. Connect the T-connector as illustrated in
figure 2-2.

¢. Tune the radio set to 11.555 mc as de-
seribed in TM 11-5820-590-12-1.

_ d. Hold the OFF-ON-TUNE selector switch
‘t the TUNE position.

7

e. Adjust resistor R835 (fig. 2-3) until the
unmodulated output power (as indicated on
the ME-30B/U) is 25.5 volts rms.

™ 11-5820-590-35-1

f. Connect the microphone to one of the
AUDIO connectors.

g. Speak or whistle into the microphone and
check for power output peaks of 24.56 to 37
volts on the ME-30B/U.

h. Repeat the procedures in e through 7
above with the radio set tuned to frequencies
of 2.000, 4.000, 7.000, 12.000, and 17.000 mec.
Check for a continuous wave output power of
not less than 24.5 volts rms at all test fre-
quencies and modulated power output peaks of
24.5 to 87 volts. If the meter indications are
not within the range specified, the radio set
is not functioning properly in the transmit
mode and further testing is required to isolate
the defective module (para 2-T).

2-6. Receiver Troubleshooting
(fig. 2-1)

With test equipment connected as shown in
figure 2-2 (receive), turn the radio set on and
perform the checks in a through d.

Note. Unless otherwise stated, restore all module
inter-connections at the conclusion of each test.

a. Power Supply Module. Use Multimeter
TS-352/U, and check the radio set power sup-
ply module as follows:

(1) Connect the multimeter between pins
7 and 8 of TB201.

(2) Check to see that the multimeter in-
dicates between 8.4 to 9.6 volts,

(8) If this indication is not obtained, the
power supply module is defective. Replace the
power supply module (para 2-12).

b. Frequency Synthesizer. Check receiver
sensitivity ; use the AN/URM-25D in place of
the frequency synthesizer.

(1) Disconnect P601 from J703 of the
RF module.

(2) Connect the signal generator to J703.

(3) Set the signal generator frequency to
1.750 mec above the radio set frequency setting
(as indicated on the front panel).

(4) Set the signal generator output level
to 100 millivolts (mv).

2-3
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Figure 2-1. Radio set, bottom view, case removed.

(5) If the audio voltage as measured on
the ME-30B/U (fig. 2-2) is 0.707 volt rms or
greater with this arrangement, the frequency
synthesizer is defective. Replace the frequency
synthesizer (para 2-12). If no voltage is meas-
ured, proceed to ¢ below.

c. Bf Module. Check the RF module as
follows:

(1) Disconnect P201 from J401 of the IF
module.

(2) Connect the AN/URM-25D to J401.

2-4

(3) Set the signal generator frequency to
1.749 me.

(4) Set the signal generator output level
to 30 microvolts.

(5) If the audio voltage (as measured on
the ME-30B/U) is greater than 0.707 volt
rms the RF module is defective. Replace the
RF module (para 2-12). If no voltage i
measured, proceed to d below. {

d. IF Audio and Frequency Generator.
Check the IF audio and frequency generator;
use two AN/URM-25D’s (or equivalent).
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SIGNAL ATTENUATOR, RT UNIT ELECTRONIC
GENERATOR e VARIABLE VOLTMETER
AN/URN - 25D CN-796/U ME-30 B/U
500
OHMS
1/2W
FREQUENCY
METER
AN/USM-207
+ p—
POWER SUPPLY
HP6439A
A. RECEIVE
T-CONNECTOR
HP-11042A RT UNIT
DUMMY — ANT
LOAD O
—0
GND J301
ELECTRONIC Oy ©
VOLTMETER
ME-30 B/U L o "o 4
NOTE:
C—1 INDICATES + _
EQUIPMENT MARKING. O o
POWER SUPPLY
HPEA39A
TM5820 - 590 -35-1-3
B. TRANSMIT

Figure 2-2. Radio set, receive and transmit mode test setup.

(1) Disconnect P201 from J401 of the IF
module.

(2) Connect signal generator No. 1 (fig.
2-4) to J401 through the variable attenuator.
Adjust the variable attenuator to 20 db.

J (8) Set the frequency of signal generator
No. 1 to 1.749 mc.

(4) Set the output of signal generator No.
1 to 30 microvolts.

(5) Disconnect P501 from J402 of the IF
module.

(6) Connect signal generator No. 2 to
J402.

(7) Set the frequency of gignal generator
No. 2 to 1.7560 mc.

(8) Set the output level of signal genera-
tor No. 2 to 1 volt rms.

(9) If audio voltage is restored, the fre-
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Figure 2-8. Radio set, top view.

quency generator module is defective. Replace
the frequency generator module (para 2-12).

(10) If audio output is not restored, the IF

audio module is defective. Replace the IF audio
module (para 2-12).

2-7. Transmitter Troubleshooting
(fig. 2-1)

Connect the radio set to the power supply as
shown in figure 2-2 (transmit). Check the
radio set in the transmit mode as follows:

a. Power Supply Module. Use Multimeter
TS-3852B/U, and check the power supply mod-
ule as follows:

2-6

(1) Connect a 50-ohm, 20-watt dummy
load between the ANT and GND terminals of
the radio set.

(2) Check the power supply module as
given in the chart below.

Measurement
Check point (volts) Limits (volts)
TB201-7 ____ __ +9 8.4 to 9.6
TB201-5 ____ . _. +12, transmit  10.5 to 17
TB201-3 _______ +40, transmit  39.0 to 44.0

Note. Rotate OFF-ON-TUNE control to TUNE posi--

tion when measuring +12 volts and 40 volts. {

(3) If any of the voltage measurements

in (2) above are not indicated, the power

supply module is defective. Replace the power
supply module (para 2-12).

i
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RT UNIT AUDIO
J201
GE?\IlEGI;J:TLOR VARIABLE J401 ELECTRONIC
N/URM—250 ATTENUATOR O Ao : : VOLTMETER
A SET AT 20 DB ME-30B/U
NO. | B
500
OHMS
J301 2w
SIGNAL 402 o, © FREQUENCY
AN/URM 250 o METER
- ¢ 3 /USM-
NO. 2 ° ° AN 207
+ -
POWER SUPPLY
HP6439A
TM5820-590-35-1-5
Figure 2—4. IF and frequency generator fault isolation test setup.
J402
T-CONNECTOR °
HP-11042A ANT
DUMMY LOAD | | N\ °
508, 20W J708
RT UNIT
O SIGNAL
GENERATOR
P80l J703 AN/L:\J%MZ-ZSD
MULTIMETER )
ME-26B/U © ‘L\ °
NOTE: SIGNAL
GENERATOR
] INDICATES EQUIPMENT MARKING AN/URM-25D
NO. I TM5820-590-35-Cl-3

Figure 2—5. Transmit mode fault isolation test setup.

Note. Before measuring any output signals in
b through e below, set the OFF-ON-TUNE switch to
TUNE.

b. Power Amplifier Module.

(1) Connect Multimeter ME-26B/U and
the 50-ohm, 20-watt dummy load across the
ANT and GND terminals (fig. 2-5).

(2) Disconnect P801 of the power ampli-
er module from J704 of the RF module
(fig. 2-1).

(3) Connect AN/URM-25D
aquivalent, to P801.

No. 1, or

(4) Set the signal generator to 2 mec at
70 mv.

(5) Hold the OFF-ON-TUNE switch at
TUNE.
(6) Adjust the ANT TUNE and ANT

LOAD controls for a maximum indication on
the ANT IND meter.

(7) Adjust the signal generator level for
an indication of 24.5 volts rms at the power
amplifier output (on Multimeter ME-26B/U).

(8) The signal generator output level
shall be less than 70 mv.

2-7
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(9) Repeat the procedures in (5) through
(8) above with the signal generator set at 18
me.

(10) If the output is less than 24.5 volts
rms at either 2 mc or 18 mec, the power am-
plifier module is defective. Replace the power
amplifier module (para 2-12).

(11) If the power amplifier module passes
the test, connect P801 to J704 and proceed
with ¢ below,

¢. Frequency Synthesizer Module (fig. 2-1).

(1) Disconnect P601 from J703 of the RF
module.

(2) Connect AN/URM-25D No. 1 to J703
on the RF module.

(3) Set the signal generator frequency to
3.750 mec.

(4) Set the signal generator output level
to 100 millivolts.
(5) Tune the radio set to 2.000 mc.

(6) If the voltage output is 24.5 volts rms,
the frequency synthesizer module is defective.
Replace the frequency synthesizer module
(para 2-12).

(7) If there is low or no output, leave
test equipment connected for the test in d
below.

d. RF Module (fig. 2-1).

(1) Disconnect P202 from J705 of the
RF module.

(2) Connect a second AN/URM-25D to
J705 on the RF module (fig. 2-5).

(8) Set the signal generator No. 2 fre-
quency to 1.750 mec.

(4)' Set the signal generator No. 2 output
level to 260 millivolts.

(5) Tune the radio set to 2.000 mec.

(6) If the voltage output is 24.5 volts
rms, the RF module is defective. Replace the
RF module (para 2-12).

(7) If 24.5 volts rms output is obtained,
leave the multimeter and signal generator No.
1 connected for the test in e below.
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e. IF Audio and Frequency Generator Mod-
ules (fig. 2-1).

(1) Disconnect P501 from J402 of the IF
audio module.

(2) Connect signal generator No. 2 to|
J402 of the IF audio module (fig. 2-5).

(3) Connect P202 of the IF audio module
to J705 of the RF module.

(4) Set the signal generator No. 2 fre-
quency to 1.750 me.

(5) Set the signal generator output level
to 1 volt rms.

(6) Tune the radio set to 2.000 me.

(7) If the output voltage if less then 24.5
volts rms, the IF module is defective. Replace
the IF audio module (para 2-12).

(8) If an output of 24.5 volts rms or
greater is obtained, the frequency generator
module is defective. Replace the frequency
generator (para 2-12).

(9) Restore all connections.

2-8. ANT IND METER M201

To check ANT IND meter M201, proceed asg:"
follows: '

a. Connect the power supply to terminal 4
(+) of TB201 (+) (fig. 2-1) and ground.

b. Set the power supply to +15.5 volts +5
percent.

¢. Check to see that ANT IND meter M201
is deflcted approximately full scale.

d. Disconnect the power supply, and check
to see that the ANT IND meter M201 needle
moves smoothly to the zero position without
sticking.

e. I meter M201 does not indicate full scale
when power is applied or if the meter needle
is sticking when power is removed, the meter
is defective. Replace meter M201 (para 2-14).

2-9. Gain Control Circuit Test Fs
(fig. 2-1 and 2-6) \

%

Use Multimeter ME-26B/U to test the radiok
set gain control circuit given in @ through

¢ below. /
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Figure 2—6. Gain control circuit board TB203.

a. Receive Mode.
(1) Connect the ME-26B/U to terminal
8 of gain control circuit board TB 208.
(2) Set the OFF-ON-TUNE switch to
ON.
(38) Adjust R206 for a maxinum de¢ volt-
age indication on the ME-26B/U.
(4) Check to see that the ME-26B/U in-
dicates not less than + 2.5 volts.
(5) Adjust R206 for a minimum voltage
indication on the ME-26B/U.
(6) Check to see that the ME-26B/U in-
dicates not more than + 1.5 volts.
~ (7) Connect the ME-26B/U to terminal 2
gain control circuit board TB203.
~ (8) Set the R. F. GAIN control fully
clockwise.
(9) Repeat the procedures in (3) through
6) above adjusting R210.

(10) With a clip lead, connect terminal 8
of gain control circuit board TB203 to terminal
4,

(11) Check for an ME-26B/U indication
of not more than +2.5 volts at terminals 2
and 8 of gain control circuit board TB2083.

(12) If the ME-26B/U indication is not
within the limits specified, the gain control
circuit is not operating in the receive mode.

(13) Replace gain control circuit board
TB203 as required (para 2-12).

(14) Leave test equipment connected in
this manner for the test in b below.

b. Calibrate Mode.
(1) Push in the CLARIFY-PUSH TO
CALIBRATE control.
(2) Check for an ME-26B/U indication
of not more than +1.5 volt at terminals 2 and
8 of gain control circuit board TB203.

2-9
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DSI Mi
i \
4 )
BATTERY CHARGER POWER SUPPLY
@ METER @
CHARGING CURRENT CHARGE BATTERY
WCREAS . AMPS‘ VOLTS
OFF, RADIO
/; N b /-voLTs
Rl — @\
— S2

CHARGER
(o]

+— DSI

S|

PP-4514/
L PRC-74
ONLY

[~~F2

TM5820-590-35-CI-74

Figure 2-7. Power Supply PP-4514/PRC-74, front panel.

(3) If the ME-26B/U indication is above
+1.5 volt, the gain control circuit is not op-
erating in the calibrate mode.

(4) Replace gain control circuit board
TB203 as required (para 2-12).

(5) Leave the test equipment connected
in this manner for the test in ¢ below.

¢. Transmit Mode.

(1) Connect a 50-ohm, 20-watt dummy
load to the ANT and GND terminals of the
radio set.

(2) Hold the OFF-ON-TUNE selector
switch in the TUNE position.

(8) Disconnect the clip lead at terminal
4, and connect it to terminal 6.

(4) Check for an ME-26B/U indication
at terminals 2 and 8 of not less than +5 volts.

(5) If the ME-26B/U indications are not
within the limits specified, the gain control
circuit is not operating in the transmit mode.

(6) Replace gain control circuit board
TB203 as required (para 2-12).

(7) Connect the headset to one of the
AUDIO connections, and adjust R206 and
R210 for maximum noise in the headset.
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2-10. Power Supply PP-4514/PRC-74
Troubleshooting
~ (fig. 2-T7)
With the power supply and battery charger
subassemblies installed in the case, check the
PP-4514/FPRC-74 as given in a through ¢ be-
low.
NOTE

Refer to figure 1-8 in TM 11-5820-

590~12-1 for cables that are used

with the PP-4514/PRC-74.

a. Power Supply Subassembly.
(1) Connect accessory power cable W1 to
J1 on the case (fig. 2-10) and to a 28-volt
power source.

(2) Set the POWER ON switch to ON.

(8) Set the METER switch to RADIO
VOLTS.

(4) Check the power supply subassembly
panel meter for an indication of 14 volts *3. (

(5) If 0 volt is indicated, check the powe
supply module as follows :

(a) 15A fuse F1 (fig. 2-T7). If fuse F1

is open, check capacitor Cl1 and diode CRl
(fig. 2-8). Replace if defective.
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Figure 2-8. Power supply module.

(b) 8A fuse Fj (fig. 2-7). If 8A fuse
F4 is open, check transistor Q5 and the asso-
ciated components (fig. 2-8). Replace if defec-
tive. Also check for a short circuit at output
connector J4, pins 2 and 6. Refer to the sche-
matic diagram (fig. 6-15).

(¢) Tramsistors Q1 through Q4. Re-
place if defective.

(6) If the panel meter indicated a voltage
level above 18 volts, check overvoltage load
protector Z1 and the associated components.
The normal resistance of Z1 is 33 ohms when
the TS-352B/U positive lead is connected to
the plus terminal and is 140 ohms when the
TS-352B/U leads are reversed. Replace if de-
fective. Use figure 2-8 for parts location and
figure 6-15 for troubleshooting.

(7) If the panel meter indicates normal

ltage output, momentarily short circuit pins
~and 6 of J4 of the module case.

(8) Check to see that the panel meter
drops to 0 volt.

(9) If the panel meter does not drop to 0

volt, check transistor Q3 and resistors R7 and
R8. Replace if defective.

b. Battery Charger (fig. 2-9).

(1) Connect accessory power cable W1 to
J1 on the case (fig. 2-10), and to a 28-voit
power source.

(2) Setthe CHARGE-ON switch to ON.

(3) Set the METER switch on the front
panel of the external power supply to BAT-
TERY VOLTS.

(4) Check the panel meter on the power
supply for an indication of approximately 20
volts.

(6) If 0 volt is indicated, check the bat-
tery charger subassembly as follows :

(a) 6A fuse F1 (fig. 2-7). If 6A fuse
F1 is open, check capacitor C2, diode CR2, and
associated components (fig. 2-9). Replace de-
fective components.

(b) 6A fuse F2 (fig. 2-7). If 6A fuse
F2 is open check transistor Q5 and associated
components (fig. 2-9). Replace defective com-
ponents.

2-11
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Rl4 CR4 3

Figure 2-9. Battery charger module.

(6) To check battery charger operation
from an ac source, connect accessory power
cable W2 to J5 (fig. 2-10), and to a 110-volt,
50- to 400-cps power source.

(7) With the METER switch set to BAT-
TERY VOLTS, check to see that the normal
voltage level of approximately 20 volts is in-
dicated on the panel meter. Momentarily short
circuit the battery clips of the cable together,
and check to see that the panel meter drops to
a 0-volt indication. (This procedure checks the
operation of short protection switch Q3.)

(8) If 0 volt is not indicated when the
battery clips are momentarily short circuited,
check short protection transistor Q3 (fig. 2-9).
If short protection switch Q8 is faulty and the
battery clips are short circuited for too long,
6A fuse F2 (fig. 2-7) may open. Replace de-
fective Q3 or 6A fuse F'2 as required.

¢. Power Supply PP—4514/PRC-74 Case (fig.
2-10). Using Multimeter TS-352B/U, trouble-
shoot the case as follows :

2-12

(1) Remove the battery charger subasg-
sembly from the case (para 5-13), TM 11—
5820-590-12-1).

(2) Connect accessory power cable W1 to

J1 and to a 28-volt power scurce.

(3) Setthe POWER ON switch to ON.

(4) Connect the multimeter negative lead
to pin 1 of J3 and the positive lead to pin 2
of J3.

(5) Check for a normal voltage indication
of +21 to +31 volts.

(6) If 0 volt is indicated, check the power
supply POWER ON switch and diodes CR1
through CR4. Replace the defective part or
parts.

(7) Connect accessory power cable W2 to
J1 and to a 110-volt, 50- to 400-cps power
source.

(8) Check for a normal voltage 1ndlcat1£
of 20 to 40 volts on the multimeter.

(9) If 0 volt is indicated on the multim-
eter, check for the following defective compo-
nents. Replace as required. {
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94 CB(AN/PRC-74C)

PRC-74C)  J5 JI
C9(AN/PRC~74B) :

- TM5820-590-35-1-Cl- I

Figure 2-10. Power Supply PP—4514/PRC—74, case-mounted components,

(a) Connecting cable W2.
(b) POWER ON switch S1.
(c) 6A fuse F2 and 4 A fuse F3.

Section [,

2-11. General Parts Replacement
Techniques

The repair function at the direct support
maintenance category consists of removal and
eplacement of modules and components of the
adio set and the PP-4514/PRC-74, and ad-
justment of the radio set bandswitch gear.
Follow the procedures in paragraphs 2-12 and
2-13 to remove and replace modules and com-

(d) Transformer T1.
(e) Diodes CR1 through CRA4.

REPAIRS

ponent parts of the radio set and PP-4514/
PRC-74. Observe the following precautions :

a. Before a module is removed, note the po-
sitions of the leads. Tag each lead before re-
moving.

b. Be careful not to damage other leads or
parts by pushing or pulling them out of the
way.

¢. Do not disturb the front panel control
settings unless specified.

2-13
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2—-12. Removal
NOTE
Refer to figure 2-3 for location of
modules.

a. Radio Set Case. Remove the radio set
case as follows:
(1) Release the two latches that secure
the radio set case to the radio set.
(2) Lift the radio set from the case.

b. Frequency Synthesizer Module.

(1) Disconnect the harness wires from
TB601 (fig. 2-1).

(2) Disconnect
J703.

(3) Rotate all synthesizer control shafts
so that the rear drive portion of the white
shaft coupler blocks is straight up and down
(as shown in fig. 2-11).

(4) Remove the two screws at the left of
terminal 9 of TB202 (fig. 2-1).

(5) Remove the two screws below con-
nectors P601 and P202.

(6) Position P601 to pass through the
chassis clearance hole, and carefully lift the
frequency synthesizer module from the chassis.

connector P601 from

¢. RF Module. Use the following procedure

for removal of the RF module (fig. 2-1).

(1) Set MC (MHz) selector control to 2.

(2) Disconnect the harness wires from
TB701.

(8) Disconnect coaxial connectors P202,
P502, P801, and P802.

(4) Disconnect P601 from J703 if it was
not removed in b above.
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(5) Remove the two screws attaching the
two front corner ground straps to the radio
set.

(6) Turn the radio set over (fig. 2-3)
and remove the four screws attaching the RI
module to the chassis.

(7) Lift the RF module straight up from
the radio set chassis.

d. IF Audio Module (fig. 2-1). Use the fol-
lowing procedure for removal of the IF audio
module:

(1) Disconnect the harness wires from
TB202.

(2) Disconnect coaxial connectors P201
and P501.

(8) Loosen the four captive holddown
secrews on the top of the IF module, and re-
move the module.

e. Frequency Generator Module. To remove
the frequency generator module, proceed as
follows:

(1) Disconnect the harness wires at TB-
501. (
(2) Disconnect coaxial connectors P50.
and P502.

(8) Loosen the screw below P501 and the
screw above P601.

(4) Turn the radio set over, and lift the

frequency generator module from the radio set
chassis.

f. Power Amplifier Module.

~ (1) Disconnect the harness wires from
TB801.
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Figure 2-11. Radio set, modules removed.

(2) Disconnect coaxial connectors P801
~nd P802 from J702 and J704 of the RF mod-
ule (fig. 2-1).

(3) Rotate the ANT LOAD and ANT
TUNE control shafts so that the white shaft

coupler blocks (behind the panel) face the
direction in which the power amplifier module
is to be removed (fig. 2-11).

(4) Remove the three screws on the right
side of TBRO1.

2-15



TM 11-5820-590-35-1

(5) Disconnect the antenna wires from
TB802 (fig. 3-17).

(6) Position P801 and P802 so that they
can pass through the chassis holes, and lift
the power amplifier module from the radio set
chassis.

g. Power Supply. For removal of the power
supply, proceed as follows:

(1) Loosen the three screws (fig. 2-3) in
the corners of the power supply cover.

(2) Disconnect the power supply cable
at TB201.

(3) Lift the power supply module from
the radio set chasgis.

h. Front Panel. Remove the radio set front
panel as follows:

(1) Disconnect and unsolder wire connec-
tions attached to the radio set chasgis. Tag all
wires before unsoldering.

(2) Remove the harness wire clamps.

(3) Remove the six mounting screws (fig.
2-1 and 2-11).

(4) Slowly lift the radio set from the
front panel until access to the front panel wir-
ing is posgible.

(5) Unsgolder and tag the wires connected
to the front panel.

i. Gain Control Circuit Board TB203 (fig.
2-1). Remove gain control circuit board TB-
203 as follows:

(1) Remove the screw and washer in each
corner of the circuit board.

(2) Lift the circuit board and the insula-
tors from the radio set chassis.

(8) Disconnect and tag the wires from
the circuit board.

j. Terminal Boards TB201 and TB202. To

remove terminal boards TB201 and TB202,
proceed as follows:

(1) Disconnect the harness wires at-
tached to the terminal board.

(2) Remove the screw at each end of the
terminal board, and remove the board.
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2-13. Replacement
(fig. 2-1)
Note, Refer to figure 2-3 for location of modules.
a. Frequency Synthesizer Module.
. {
(1) Rotate the frequency synthesizer cor.
trol shafts so that they will mate with the
shaft coupler blocks on the front panel (fig.
2-11).

(2) Insert P601 through the clearance
hole in the chassis.

(3) Insert the module in the chassis, and
attach the screws adjacent to E5, terminal 9

of TB202, and below connectors P601 and
P202,

(4) Connect P601 to J703 of the RI
module.

(5) Connect the wiring harness to TB-
601.

b. RF Module.

(1) Set the MC selector control to posi-
tion 2.

(2) Insert the RF module into the l“ad]/
set chassis, and secure it with the four hola
down screws.

(3) Connect the coaxial connectors to
jacks as shown in the chart below.

Connector Jack
P202 . J705
P502 ... J701
P8O1 il __ J704
P8O2 oo J702

(4) Connect P601 to J703 if it was not
connected in a above.
(5) Connect the harness wires to TB701.

(6) Attach the ground straps to the ra-
dio set with the screws that were moved in

paragraph 2-12¢(5).

¢. IF Audio Module.

(1) Place the IF audio module on the
radio set chassis.
(2) Tighten the four captive holddow
screws on the top of the module. Y
" (8) Connect coaxial connectors P201 and

P501 to jacks J401 and J402 of the IF audio

module. [



) (4) Connect the harness wires to TB202.
d. Frequency Generator Module.

(1) Insert the frequency generator mod-
.ule into the radio set chassis, and secure it
‘with the screws below P501 and above P601.

(2) Connect coaxial connectors P501 and
P502 to jack J402 of the IF module and jack
J701 of the RF module.

(3) Connect the harness wires to TB501.,
e. Power Amplifier Module.

(1) Insert coaxial connectors P801 and
P802 through the holes in the radio set chassis.

(2) Rotate the ANT LOAD and ANT
TUNE control shafts so that they can mate
with the white shaft coupler blocks on the
front panel (fig. 2-11).

(8) Pogition the module in the radio set
chassis, and secure it with the screws adjacent
to terminals 1, 4, and 7 of TBS01.

(4) Connect the antenna wires to TR802.

(5) Connect P801 and P802 to J702 and
J704 of the RF module (fig. 2-1).

(6) Connect the harness wires to TB801.

f. Power Supply Module.

(1) Place the power supply module on
the radio set chassis, and secure it with the
three screws in the corners of the module
cover (fig. 2-11).

(2) Connect the power supply module
cable to TB201. .

9. Front Panel. Replace the radio set front
panel as follows:

(1) Note the tags on the wires, and solder
the wire connections to the front panel.

(2) Position the radio set on the front
panel, and secure it with the six mounting
screws (fig. 2-1 and 2-11).

(38) Secure the harness wires to the chas-
sis with the harness wire clamps.

(4) Connect and solder the tagged wires.

h. Gain Control Circuit Board TB203. (fig.
~1).

(1) Connect the wires to the -circuit
board.

™ 1 i—582&590=35-i

(2) Position the insulators and gain con-
trol circuit board TB203 over the mounting
holes of the chassis.

(3) Secure circuit board TB203 to the
chagsis with the four washers and screws.

i. Terminal Boards TB201 and TB202.

(1) Position the terminal board over the
mounting holes on the chassis, and attach the
Screws.

(2) Connect the harness wires to the ter-
minal board.

J. Radio Set Case. Replace the radio set in-
side the radio set case, and secure the two
latches on the sides of the cagse.

2-14. Front Panel Disassembly
(fig. 2-12)

For disassembly of the radio set front paunel,
remove the front panel from the radio set
(para 2-12h) and proceed as follows:

a. Remove screw (1), lockwasher (2), and
knob (8).

b. Remove nut (4), lockwasher (5), and
switch S201 (6).

¢. Remove screw (7), lockwasher (8), and
knob (9).

d. Remove retaining ring (10), washer (11),
and thrust bearing (12).

e. Remove two nuts (18), spacers (14),
screws (15) and flatwashers (15A).

f. Remove switch S202 (16) and plate (17).

9. Remove CLARIFY control shaft assembly
(18) and thrust bearing (19) from front
panel (101).

h. Disconnect wire connections to connec-
tors J201 (48) and J202 (50).

i. Remove two screws (20) and switch
mounting bracket (21).

j. Remove pin (22) and coupler block (23).

k. Remove screw (24), calibrate gear-driven
assembly (25), washer (26), and thrust bear-
ing (27).

2-17
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I. Turn knob (385) to set the MC shaft
assembly (39) to position 2.

m. Remove screw (28), lockwasher (29),
and washer (30).

n. Remove cam mounting plate assembly
(81) and thrust bearing (32). Remove align-
ment shims as required.

0. Refer to breakout of item 31 in figure 2-
12. Check to see that cam mounting plate gear
turns freely. If gear does not turn freely, pro-
ceed as follows:

(1) Remove nut and lockwasher.

(2) Lift cam mounting plate and one
thrust bearing from cam assembly.

(8) Lubricate disassembled parts using
lubricant per MIL-I-8660.

(4) Place one thrust bearing and cam
mounting plate on cam assembly.

(5) Place lockwasher on cam assembly, and attach
nut.}

p. Remove
and knob (85).

q. Remove retaining ring (86), washer (87),
and thrust bearing (38).

r. Remove MC shaft assembly (89) from
panel (101).

s. Remove three screws (40),
(41), and knobs (42).

t. Remove three retaining rings
washers (44), and thrust bearings (45).

screw  (33), lockwasher (34),

lockwashers
(43),

u%. Remove three frequency controls (46)
from front panel (101).

v. Remove nut (47), and pull connector
J201 (48) from front panel (101).

w. Remove nut (49), and pull connector
J202 (50) from front panel (101).

x. Remove nut (51) and knob (52).

y. Remove two shaft clamps (53), nut (53A),
lockwasher (53B), flatwasher (53C) and remove R.F.
GAIN control R201 (54) from front panel (101).

z. Remove pin (55) and coupler block (56).

2-18

aa. Remove screw (57), bandswitch geai
driven assembly (58), and thrust bearing (59).

ab. Remove pin (60) and coupler block (61).

ac. Remove screw (62), disk-drive assemb)
(63), and thrust bearing (64).

ad. Remove screw (65), lockwasher (66),
and knob (67).

ae. Remove retaining ring (68), washer

(69), and thrust bearing (70).

af. Remove PEAK NOISE control (71) and
thrust bearing (72) from front panel (101).

ag. Remove nut (73), and pull meter M201
(74) from front panel (101).

ah. Remove screw (75), lockwasher (76),
and knob (77).

ai. Remove retaining ring (78),
(79), and thrust bearing (80).

aj. Remove ANT LOAD control (81) from
front panel (101).

ak. Remove screw (82), lockwasher (83),
and knob (84).

al. Remove retaining ring (85), washer (86),
and thrust bearing (87).

am. Remove ANT TUNE control (88) from
front panel (101).

an. Remove nut (89), lockwasher (90),
washer (91), and thrust bearing (92).

ao. Remove GND binding post (93) and
thrust bearing (94).

ap. Remove nut (95), lockwasher (96),
washer (97), and thrust bearing (98).

aq. Remove ANT binding post (99) and
thrust bearing (100) from front panel (101).

washer

5

2-15. Front Panel Assembly
(fig. 2-12)

For reassembly of the radio set front panel
proceed as follows:

a. Install thrust bearing (100) and AN‘
binding post (99) in front panel (101).

b. Secure ANT binding post (99) wity



hrust bearing (98), washer (97), lockwasher
(96), and nut (95).

¢. Install thrust bearing (94) and GND
binding post (98) in front panel (101).

‘d. Secure GND binding post (93) with
thrust bearing (92), washer (91), lockwasher
(90), and nut (89).

T™M 11-5820-590—35-1
Ccl

p. Mount bandswitch gear-driven assembly
(58) on front panel (101), and tighten screw
57).
( q.) Install coupler block (56), and secure with
pin (55).

r. Install R.F. GAIN control R201 (54) in
front panel (101).

r.l. Secure RF GAIN Control (54) with flatwasher I
(53C), lockwasher (53B) and nut (53A).

. Install ANT TUNE trol (88), d , .
¢ “nsta control '(88), an s. Place two shaft clamps (53) on RF GAIN control (59)

secure with the thrust bearing (87 ), washer
(86), and retaining ring (85).

f. Install knob (84), and secure with lock-
washer (83) and screw (82).

g. Install ANT LOAD control (81), and se-
cure with thrust bearing (80), washer (79),
and retaining ring (78).

h. Install knob (77), and secure with lock-
washer (76) and screw (75).

t. Install meter M201 (74), and secure with
nut (73).

j. Install thrust bearing (72) and PEAK
NOISE control (71) in front panel (101).

k. Secure PEAK NOISE control (71) with
thrust bearing (70), washer (69), and retain-
ing ring (68).

l. Install knob (67), and secure with lock-
washer (66) and screw (65).

Note. Apply lubricant (per MIL-I-8660) to shoul-
der and head of screw (62). Do not allow lubricant to
get on screw threads.

m. Insert screw (62) to disk-drive assembly
(63), and place thrust bearing (64) over pro-
truding portion of screw shoulder. Mount as-
sembly on front panel (101), and tighten
screw (62).

n. Install coupler block (61), and secure
with pin (60).

Note. Apply lubricant (per MIL-I-8660) to shoul-
der and head of screw (57). Do not allow lubricant to
“et on screw threads.

0. Insert screw (57) into bandswitch gear-
driven assembly (58), and place thrust bear-
ing (59) over protruding portion of screw
“houlder.

shaft,
t. Place knob (52) over shaft clamps (53),
and secure with nut (51).

u. Install connector J202 (60) in front panel
(101), and secure with nut (49).

v. Install connector J201 (48) in front panel
(101), and secure with nut (47).

w. Install three frequency controls (46), and
secure with thrust bearing (45), washers (44),
and retaining rings (43).

. Install three knobs (42), and secure with
lockwashers (41) and screws (40).

y. Install MC shaft assembly (39) in panel
(101), and secure with thrust bearing (38),
washer (37), and retaining ring (36).

2. Install knob (85), and secure with lock-
washer (34) and screw (33).

aa. Turn MC shaft assembly (89) to posi-
tion 2,

Note. Use thick or thin flat washer (as required)
on bottom of cam mounting plate assembly (31) to
align mounting plate with disk-drive assembly (63).

ab. Place thrust bearing (82) between cam

mounting plate assembly (31) and front panel
(101).

ac. Install cam mounting plate assembly
(31) on rear of MC shaft assembly (39), and
secure loosely with washer (30), lockwasher
(29), and screw (28).

ad. Adjust screw (28) until MC shaft as-

sembly (39) turns freely between positions 2
and 11,

Note. Apply lubricant (per MIL-I-8660) to shoul-

der and head of secrew (24). Do not allow lubricant to
fall on serew threads.

2-19
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THRUST
BEARING

PLATE
LOCKWASHER

NOTE:!

I. AN/PRC~74 B FRONT PANEL (SHOWN) DIFFERS -
SLIGHTLY FROM AN/PRC-74C FRONT PANEL.
HANDLES ARE MOLDED AS PART OF THE
FRONT PANEL ON THE AN/PRC-74C.

Figure 2—12. Radio set front panel, exploded view.
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1 33 Secrew 65 Screw
2 Lockwasher 34 Lockwasher 66 Lockwasher
3 Knob 35 Knob ) 67 Knob
4 Nut 36 Retaining ring 68 Retaining ring
5 Lockwasher 37 Washer . 69 Washer
8  Switch S201 38 Thrust bearing 70  Thrust bearing
" Screw 39 MC shaft assembly 71 PEAK NOISE control
4 Lockwasher 40 Screw 72 Thrust bearing
9 Knob 41 Lockwasher 78 Nut
10 Retaining ring 42 Knob . T4 Meter M201
11 Washer 43 Retaining ring 75 Screw
12 Thrust bearing 44 Washer 76 Lockwasher
13 Nut 45 Thrust bearing 77 Knob
14 Spacer 46 Frequency control 78 Retaining ring
15 Screw 47 Nu 79 Washer
15A Flat washer 48 Connector J201 80 Thrust bearing
16 Switech 8202 49 Nut 81 ANT LOAD control
17 Plate 50 Connector J202 82 Secrew
18 CLARIFY control shaft 51 Screw 83 Lockwasher
assembly 52 Knob 84 Knob
19 Thrust bearing 53 Shaft clamp 85 Retaining ring
20 Screw 53A Nut 86 Washer
21 Switch mounting bracket 53B Lockwasher 87 Thrust bearing
22 Pin 53C Flat washer 88 ANT TUNE control
23 Coupler block 54 R.F. GAIN control R201 89 Nut
24  Screw 56 Pin 90 Lockwasher
25 Calibrate gear-driven assem- 56 Coupler block 91 Washer
bly 57 Screw . 92 Thrust bearing
26 Washer 58 Bandswitch gear-driven 93 GND binding post
27 Thrust bearing assembly 94 Thrust bearing
28 Screw 69 Thrust bearing 95 ut
29 Lockwasher 60 Pin 96 Lockwasher
30 Washer 61 Coupler block 97 Wagsher
31 Cam mounting plate assem- 62 Screw 98 Thrust bearing
bly 63 Disk-drive assembly 99 ANT binding post
82 Thrust bearing 64 Thrust bearing 100 Thrust bearing
) 101 Front panel

Figure 2—12.—Continued.

ae. Insert screw (24) to calibrate gear-
driven assembly (25), and place washer (26)
and thrust bearing (27) over protruding por-
tion of screw shoulder.

af. Mount calibrate gear-driven assembly
(25) on front panel (101), and tighten screw
(24).

ag. Install coupler block (23), and secure
with pin (22).

ah. Install switch mounting bracket (21),
and secure with two screws (20).

ai. Install thrust bearing (19) on CLARIFY
control shaft assembly (18).

aj. Insert CLARIFY control shaft assembly
(18) halfway into panel (101).

ak. Install plate (17) and switch S202 (16)

'h NC terminal on switch toward bottom of
~ont panel (101).

al. Secure plate (17) and switch S202 (16)
~ith two screws (15), flat washers (15A),
acers (14), and nuts (13).

am. Secure CLARIFY control shaft assem-
bly (18) on front side of panel (101) with
thrust bearing (12), washer (11), and retain-
ing ring (10).

an. Install knob (9), and secure with lock-
washer (8) and screw (7).

ao. Adjust screw S202 (16) so that it ae-
tuates when CLARIFY control shaft assembly
(18) gear engages and disengages.

ap. Install switch S201 (6) in front panel
(101), and secure with lockwasher (5) and nut
(4).

ag. Install knob (8), and secure with lock-
washer (2) and screw (1).

2-16. Bandswitch Gear Adjustment

(fig. 2-11)
The bandswitch mechanism is properly set if
the bandswitch changes from band 1 to band
2 when the MC selector knob is moved from
position 2 to position 3. To assure the proper

2-21
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operation of the RF module bandswitch by the
MC selector knob, proceed as follows:
NOTE

The bandswitch gear adjustment may

be made with the radio set turned on,

if care is taken not to short circuit

the terminals of the OFF-ON-TUNE

selector switch.

a. Use an Allen wrench to loosen the adjust-
ment screw on the bandswitch gear.

b. Rotate the bandswitch gear in the direc-
tion required while holding the adjusting
screw in place.

¢. Tighten the adjusting screw when the
bandswitch gear is in the proper position.

2-22

2-17. Gain Control Adjustment
(fig. 2-6)

a. Connect an AN/URM-25D (or equiva-
lent) to the ANT and GND connections of th
radio set.

b. Set the signal generator for an output of
2.001 mc at the 1-microvolt level.

¢. Set the radio set frequency controls to
2.000 mc.

d. Set the OFF—-ON-TUNE selector switch
to ON.

e. Adjust R206 and R210 for maximum au-
dio output.
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CHAPTER 3

GENERAL SUPPORT MAINTENANCE

Section [.

3-1. Test Equipment and Special ltems
Required for Module Troubleshooting

The test equipment required for troubleshoot-
ing the radio set at the general support main-
tenance category, together with the associated
technical manuals, are listed in d, ¢, and f be-
low. Additional items, such as test loads, must
be fabricated. Fabrication details are covered
in a, b, and ¢ below and in figure 3-1.

a. 20-Db Moaitch Pad.

(1) Obtain a b56-ohm, l4-watt resistor
(R1), a 500-ohm, lh-watt resistor (R2), and
3 120-ohm, l4-watt resistor (R3).

(2) Assemble resistors R1, R2, and R3
and connectors as shown in figure 3-1.

b. Shunt Load Resistor.
(1) Obtain a 1-kilohm, 14-watt 5 per-
cent resistor (R1) and a 680-picofared (pf)
capacitor (C1).

(2) Connect R1 and C1 to short clip leads
as shown in figure 3-1.

¢. Test Loads. Amphenel connector IPC
4700-51 containg a bl-ohm, l4-watt resistor
installed in the connector. When a load resis-
tance of another value is required, fabricate
the load resistance as follows:

(1) Obtain connector IPC 4700-51.

(2) Disassemble the connector, and re-
move the 51-ohm, l4-watt resistor.

(3) Insert and solder the resistor into
jhe connector as required.

(4) Assemble the connector.

(5) Obtain and use miniature coaxial
adapters (Amphenel 27-28 and 27-40) to con-

TROUBLESHOOTING

nect the test equipment to subminiature coax-
ial connectors.

d. Test Equipment.
(1) Generator, Signal AN/GRM-50.

(2) R.F. Signal Generator Set AN/URM-
25D (signal generator).

(8) Counter, Electronic Digital Readout
AN/USM-207 (frequency meter).

(4) Generator, Signal AN/URM-127.
(5) Oscilloscope AN/USM-140B.

(6) Electronic Voltmeter AN/URM-145.
(7) Multimeter ME-26B/U. |

(8) Multimeter TS-352B/U
quired).

(9) Power Supply, Hewlett-Packard HP-
6439A (three required).

(three re-

e. Additional Equipment.

(1) Resistor, 20-chm =5 percent, 50-
watt.

(2) Resistor, 40-ohm -+5 percent, 50-
watt.

(3) Resistor, 60-ohm =5 percent, 2-
watt.

(4) Resistor, 80-ohm =5 percent, 25-
watt.

(5) Resistor, 100-ohm =+5 percent; -
watt (two required).

(6) Resistor, 500-ohm =5 percent, 14-
watt.

(7) Resistor, 20,000-ohm =+5 percent, 15-
watt.

(8) Resistor, 50-ohm, 20-watt.
(9) Resistor, 100-ohm, 20-watt.
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R2
500
172w

. PN ANA—E ~
50 OHM 1 [ 100 OHM
INPUT | | OUTPUT
. Ri R3

56 120 —
172w 172W

A. MATCH PAD, 20 DB

SHORT CLIP LEADS

\

B. SHUNT LOAD RESISTOR
TM5820-590-35- 88

Figure 3-1. Test adapters, fabrication.

(10) Resistor, 800-ohm, 4-watt.
(11) Resistor, 900-ohm, l4-watt.
(12) Resistor, 1,000-ohm, 1-watt.

(18) Hewlett-Packard TEE Connector No.
11042A (T-connector).

(14) Potentiometer, 5,000-ohm.
(15) Potentiometer, 2,000-chm.

(186) Resistor, 10,000-ohm, 1 waitt.
f. Frequency Synthesizer Signal. Whenever
an aligned frequency synthesizer module is
available, it may be used in place of a signal

generator to supply the frequency synthesizer
signal.

3-2. Frequency Synthesizer Module
(fig. 3-6 and 3-7)

Troubleshoot the frequency synthesizer module
as given in a through » below.

a. Connect a 100-ohm, 14-watt load between
ground and P601 (fig. 3-2 and 3-3).

b. Connect Electronic Voltmeter AN/URM-

3-2

145 (or equivalent) and Oscilloscope AN;
USM-140B to a T-connector as illustrated in
figure 3-2.

¢. Connect the remaining connector of thr
T-connector to P601.

d. Connect the AN/USM-140B vertical out-
put signal to Counter, Electronic Digital Read-
out AN/USM-207 (or equivalent).

e. Connect the positive (+4) terminal of
Power Supply HP6439A No. 1 (or equivalent)
to pin 3 of TB601 and the negative (—) ter-
minal to ground.

f. Set power supply No. 1 for an output of
9 volts +5 percent, 50 ma.

9. Connect the positive terminal of Power
Supply HP6439A No. 2 (or equivalent) to pin

1 of TB601 and the negative terminal to

ground.

h. Add a jumper wire between pins 1 and
2 of TB601.

1. Set power supply No. 2 to 12 volts +10
percent, 225 ma to energize transmit relay K]
and calibrate relay K2.

J. Turn all frequency control knobs fully
clockwise (17.999 mc).

k. Adjust calibrate capacitor C628 (fig. 3—4)
for a frequency indication of 19,740 ke on the
frequency meter. The output level indication
on the AN/URM-145 should be between 50 and
300 mv rms. The output waveform as viewed
on Oscilloscope AN/USM-140B should have
no amplitude modulation or mixed frequencies.
Harmonic (waveform) distortion may occur.
These output level and waveform conditions
should hold for all test frequencies.

I. Remove the jumper wire from between
terminals 1 and 2 of TB601.

m. Check to see that the outpuf frequency
is 19,749 ke +50 cps.

n. Rotate each frequency control one posié
tion counterclockwise,

0. Repeat the procedure given in %, I, and
m above for all frequency control positions as [
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E1 UCTRO'IIC
VOLTMETER
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FREQUENCY
SYNTHESIZER
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3 - 4 HP6439A
o O NO.I
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SUPPLY
° " HP6439A
o O No.2
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OSCILLOSCOPE
4AN/USM-140B
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1/2W
FREQUENCY
METER
AN/USM-26
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Figure 3—2. Frequency synthesizer, troubleshooting test setup.

shown in the following chart. The calibrate
frequency setting should be obtained when
terminals 1 and 2 of TB601 are connected as
in k above.

Oscillator switch Calibrate frequency Output frequency
digit settings (%10 cps) (%20 c¢ps)
17,999 19,740 19,749
16,888 18,630 18,638
15,888 17,520 17,627
14,666 16,410 16,416
18,555 15,300 15,305
12,444 14,190 14,194
11,333 13,080 13,083
10,222 11,970 11,972
9,111 10,860 10,861
8,000 9,750 9,750
7,000 8,750 8,750
6,000 7,750 7,750
5,000 6,750 6,750
4,000 5,750 5,750
3,000 4,750 4,750
2,000 3,750 3,750

p. Check to see that the output frequency is
as shown in the chart below.

q. If any of the output frequencies are not
as indicated, perform the alignment instruc-
‘tions (para 3-22).

r. If a synthesizer stage cannot be aligned
(fig. 8-81) or if the RF voltage measured is
- not as indicated, check the stage that is being

aligned for defective circuit components. Re-

place defective components as required (para
3-9).

3-3. RF Module

a. Receive Test.

(1) Connect Generator, Signal AN/GRM~
50 (or equivalent) through a 20-db match pad
(fig. 3-1) to J702 (fig. 3-8 and 3-9).

(2) Set the AN/GRM-50 to 2,001 ke +1
percent at 100 millivolts.

(3) Connect an AN/URM-25D (or equiv-
alent) to J703.

(4) Set the AN/URM-25D to 3,750 kc
+0.005 percent at 100 millivolts rms.

(5) Connect a 100-ohm, l4-watt resistor
to J705.

(6) Connect Electronic Voltmeter AN/
URM-145 (or equivalent) across the load.

(7) Connect the positive output terminal
of Power Supply HP6439A (or equivalent) to
terminal 8 of TB701, and connect the negative
terminal to terminal 4 of TB701.

(8) Connect a voltage divider consisting
of a 1-kilohm resistor and a 5-kilohm potenti-
ometer across the output of the power supply.

3-3
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A6 T602 A7 T609 €50

7603 | 04 lePin3 \ Teos | PN | PN 10

T604 PIN3 PIN 4 TBGOI TERM.| TERM. 4

R3|

cloe

PIN 9

ca3

TM5820-590-35—I-CI-16

Figure 3—3. Frequency synthesizer module, bottom view.

(9) Connect the arm of the 5-kilohm
potentiometer to terminal 2 of TB701.

(10) Set bandswitch S1 (fig. 3-9) to band
1 (fully counterclockwise).

(11) Set the power supply for an output
of 9 volts =5 percent, 100 ma.

(12) Adjust the 5-kilohm potentiometer
for a maximum output as indicated on the
AN/URM-145.

(13) Adjust C701 (fig. 3-9) for a maxi-
mum indication on the AN/URM-145.

(14) Check to see that the output across
the load is 30 millivolts rms or greater.

(15) Repeat the test for other frequency
bands, as shown in the chart below.

3-4

AN/URM-25D AN/GRM-50
frequency (ke) Band frequency (kc)
3,70 _____________ 1 2,001
5750 _____________ 2 4,001
8,750 _.___________ 8 o __-_. 7,001
13,7550 _____________ U, 12,001

(16) If an output of less than 30 millivolts
is indicated for any of the frequencies given
in (15) above, leave the test equipment con-
nected in this manner, and perform alignment
procedures for the RF module (para 3-23).

(17) If the RF module cannot be aligned
as described in paragraph 3-23, connect the
test equipment as shown in figure 3-8 (receive
mode), and perform the procedures given in (
(a) through (j) below. \
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Figure 3—4®. Frequency synthesizer module, bottom view, circuit boards removed
(part 1 of 2).

NOTE (b) Connect Frequency Meter AN/
If voltage measurements for all fre- USM-207 to the vertical output of Oscilloscope
quency bands were below 30 milli- AN/USM-140B.

volts, check transistors Q1 and Q2
and associated circuits as described
in (j) below.

(a) Connect Oscilloscope AN/USM-
140B to pin 2 of balanced mixer Z1 (fig. 3-9).

(¢) Check for an RF tuned circuit out-
put frequency of 2 mc on the frequency meter.

(d) If an output frequency of 2,001 ke
is not indicated on the frequency meter, the
RF tuned circuit is defective. Check the RF

3-5
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RI3
 TM5820-590~35-1-CI-17 @),

Figure 3-4®. Frequency synthesizer module, bottom view, circuit boards removed
(part 2 of 2).

tuned circuit for defective components. Re-
place as required (paras 3-11 and 8-12).

(e) Connect the AN/USM-140B to pin
3 of Z1.

(f) Keep the frequency meter at the
vertical output of Oscilloscope AN/USM-140B.

(9) Check for a synthesizer tuned fre-
quency of 3,750 ke.
(h) If a frequency of 3,750 ke is not

3-6

indicated on the frequency meter, the synthe-
sizer tuned circuit is defective. Check the syn-
thesizer tuned cireuit for defective compo-
nents. Replace as required (para 3—-11).

(i) If frequency measurements at pirn
2 and 3 of Z1 are as indicated, check for de-
fective balanced mixer Z1, transformer T717,
or capacitor C38. Replace as required (parz
3-11). *
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TM5820-590-35-1-CI~I8

Figure 3—5. Frequency synthesizer module, top view, cireuit board A5 removed.

(7) Using Multimeter ME-26B/U (or
equivalent), check RF amplifier Q1 and syn-
thesizer amplifier Q2 as shown in the chart
below.

Transistor Approx voltage

E B C
Q1 . +0.3 +0.16 _______ +8
Q2 +0.85  _____ +1.4 ______ +5.7
NOTE

Figures 3-10 and 8-11 show the phys-
ical location of the components in the
RF module.

- b, Transmit Mode.
, (1) Connect a 100-ohm, 1/2-watt resistor
to J704 (fig. 3-8).

(2) Connect Electronic Voltmeter AN/
‘URM-145 (or equivalent) across the load re-
sistor.

(3) Connect the Power Supply HP6439A
No. 1 positive lead to pin 8 of TB701 and the
negative lead to pin 4 of TB701 (fig. 3-9).

(4) Connect the Power Supply HP6439A/
U No. 2 positive lead to pin 1 of TB701 and
the negative lead to pin 4 of TB701.

(5) Set power supply No. 2 to 12 volts
*10 percent, 500 ma.

(6) Set power supply No. 1 to 9 volts +5
percent, 100 ma.

(7) Connect the AN/GRM-50 (or equiva-
lent) through the 20-db match pad (fig. 3-1)
to J705.

(8) Set the AN/GRM-50 for an output
frequency of 1,750 ke at 260 millivolts.

(9) Connect the AN/URM-25D (or
equivalent) to J703 (fig. 3-8).
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Figure 3-6(®. Frequency synthesizer module, switch components board (part 1 of 2).
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Figure 3-6®. Frequency synthesizer module, switch component boards (part 2 of 2).
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cel2 CRI co2 Kl c20 Cl2 Ré CR2 c22 cel7 Ci3 Y47
' (AN/PRC~
. 74B ONLY)

K2
cal
R5
R
Ql
R4
cl4
Q2
L2
ce3
R7
R
; ~ R3
cl6

ca9 25 LI Q3 Teol ci8 R9 C26 cer 5
' TM5820-590-35~I-Cl—20

Figure 3—7. Circuit board A5, location of components.

(10) Set the AN/URM-25D for an output  AN/URM-25D frequency (i) Band
frequency of 5,750 ke at 100 millivolts. 8,750 . 1

(11) Set bandswitch S1 (fig. 8-9) to band 5750 2
1 (fully counterclockwise). 8,750 . 3

(12) Adjust C701 for maximum output as
indicated on the AN /URM-145.

(15) If an output of less than 70 millivolts.
(13) Check to see that the output at J704

) ) ) 5 rms is indicated for any of the frequencies as{i“
is 70 millivolts, minimum. shown in (14) above, leave the test equipment

(14) Repeat the t?St for frequencies in  conpected as it is and perform alignment pro-
other bands as shown in the chart below, and  ,oqures for the RF module (para 8-23).

adjust C701 for maximum output for each {
setting. (16) If the RF module cannot be aligned

3-10
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NO. | 100
OHMS
172W
TB70! 1
S0 =
RF hd N
MODULE
2
o 5K
SIGNAL I
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AN/URM-25D O J703
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POWER
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MODULE
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Figure 3-8. RF module troubleshooting test setup.
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TB70 cl4
o7
cis
TERM. 4 L)
~u705
R7
cle Ql
L2
R5.
cis
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PIN3  RI2 C26 L3 €27 Q2 c28

TM5820-590-35~1-Cl—22

Figure 3—9. RF module, top view.
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Figure 3-10. RF module, left-hand view.

as indicated in paragraph 8-23, check the RF
module as described in a(17)(a) through (7)
above; also check for defective relays K1 and
K2. Replace the defective components as re-
quired (para 3-11 and 3-12).

3-4. If. Audio Module
a. Receitve Test.

(1) Connect the IF audio module to the
test equipment as shown in A, figure 3-12.

(2) Set power supply No. 1 to 9 volts at
50 milliamperes. Set power supply No. 2 to

- OFF.

(3) Set the AN/URM-25D to 1.750 me at
1.0 volt rms. Set the AN/GRM-50 to 1.749 mc
at 30 microvolts rms.

(4) Tune the AN/GRM-50 to obtain a

1-ke output at TB202, pin 1, as indicated by
the AN/USM-207. The output at TB202, pin
1, as indicated by the ME-26B/U shall be
greater than 1.0 volts rms. Adjust the 2,000-
ohm potentiometer for a maximum deflection
on the ME-26B/U.

(5) Set power supply No. 2 to 12 volts
at 500 milliamperes. Vary the frequency of
the AN/GRM-50 between 1.749 mc and 1.751
me while observing the ME-26B/U and the
AN/USM-207 indications. The ME-26B/U
shall indicate not less than 1.0 volt rms. The
AN/USM-207 shall indicate a decrease from
1 ke to 0 cps, then an increase to 1 ke.

(6) Adjust the level of the AN/GRM-50
to obtain 1.0 volt rms at TB202, pin 1.

3-13
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Figure 3-11. RF module, right-hand view.

(7) Set power supply No. 2 to OFF. The
output at TB202, pin 1, shall be less than 0.1
volt rms.

(8) Set the AN/GRM-50 to 1.749 mec at
3.0 millivolts. Adjust the 2,000-ohm potenti-
ometer for an output of 1.4 rms as indicated
on the ME-26B/U. Adjust the frequency of the
AN/GRM-50 for a maximum indication on the
ME-26B/U. Reduce the output of AN/GRM-
50 to 100 microvolts. Adjust the 2,000-ohm
potentiometer for an output of 1.4 volts rms
on the ME-26B/U. Vary the frequency of the
AN/GRM-50 between 1.7497 me and 1.7473 me
while observing the ME-26B/U and the AN/
USM-207. The ME-26B/U shall not indicate
below 1.0 volt rms at any frequency between

3-14

the two extremes. The AN/USM-207 shall
show an increase from 300 to 2,700 cps.

(9) If any of the tests in (1) through
(8) above fail, leave the test equipment con-
nected and perform alignment as indicated in
paragraph 3-24,
(10) If alignment cannot be performed,
troubleshoot the IF audio module as follows:
(a) Remove IF audio ampifier Al
(para 3-13).
(b) Check IF audio amplifier Al for
defective components.

b. Transmit Test.

(1) Connect the IF audio module to the
test equipment as shown in B, figure 3-12.
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Figure 3—-12. IF audio module test setup.
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CRYSTAL
FILTER FLI

RA0 A2

R42 R44 R45 RA34 RA3  R432

€ 1, TM 11-5820-590-35-1

(AN/PRC-

ASSEMBLY - e
‘ R38 R39 R4l R37. 748 ONLY)

R35
R28
e
RA46
R30

Re6

~ R29
R25
R33.
R3I

TM5820-590-35-1-C1-26 (D

Figure 3-13®. IF audio module front view, component boards removed (part 1 of 2).

(2) Set power supply No. 1 to 9 volts at
50 milliamperes. Set power supply No. 2 to 12
volts at 500 milliamperes. ’

(3) Connect a clip head lead from pin 8 of
TB202 to pin 6. An output of 0.2 volt rms or
greater, at a frequency of 2,000 cps =150 shall
be observed at TB202, pin 1, as indicated by
the ME-26B/U and the AN/USM-207, re-
spectively.

(4) Set the AN/URM-25D to 1.750 mec at
1.0 volt rms. The output at J401 as indicated
by the AN/URM-145 shall be greater than 28
millivolts rms.

(5) Measure the voltage between pin 5

(+) of TB202 and pin 8 with the ME-26B /U.
The voltage shall be less than + 3.0 volts.

(6) While observing the ME-26B/U at
TB202, pin 5, remove the clip head from TB-
202, pin 6. Approximately 1 second after clip
lead has been removed, the ME-26B/U shall
indicate 12 volts. The AN/URM-145 at J401
shall indicate less than 0.22 millivolt rms.

(7) Set the AN/URM-127 to 1 ke at 1.2
millivolt rms. The AN/URM-145 at J401 shall
indicate 26 millivolts rms or greater.

(8) The output at TB202, pin 1, as indi-
cated by the ME-26B/U shall be 0.2 volt rms
or greater,
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TM5820~590-35~I1-CI-26 D).

Figure 8-13@. IF audio module front view, component boards removed (part 2 of 2).

(9) Tune the AN/URM-127 for a maxi-
mum output at J401. Set the input audio sig-
nal to obtain 26 millivolts at J401. Hold the
input level constant, and vary the AN/URM-
127 frequency from 300 to 2,700 cps. The out-
put at J401 shall not fall below 18.4 millivolts
rms at any frequency between 300 and 2,700
cps.

(10) If any of the tests in (3) through
(9) above fail, leave the test equipment con-
nected and perform alignment as indicated in
paragraph 3-24,

(11) If alignment cannot be performed,
troubleshoot the IF audio module as follows :

3-18

(a) If the test given in (3) above fails,
refer to figure 6-10 and check the tone oscil-
lator, the microphone amplifiers, and the audio
amplifier,

(b) If the test given in (4) above fails,
check the balanced mixer, IF preamplifier,
crystal filter, and contacts of relays K1 and K3.

(¢) If the procedure in (5) above fails, f*

check the ew hold circuit.

(d) Disassembly instructions for the

IF audio module are contained in paragraph

3-13.



o—5. Frequency Generator Medule
a. Connect a 100-ohm, 1/2-watt resistor be-
tween P501 and ground and another 100-ohm
sistor between P502 and ground (figs. 3-14
«d 3-15).

b. Connect Oscilloscope
across the load resistor at P501.

¢. Connect the AN/USM-207 to the vertical
output of the AN/USM-140B.

d. Connect Electronic Voltmeter AN/URM-
145 across the lcad resistor connected to P501.

AN/USM-140B

e. Connect power supply No. 1 across ter-
minal 8(~) and terminal 1(+) of TB501.

f. Set power supply No. 1 for an output of
12 volts =10 percent.

g. Connect power supply No. 2 across ter-
minal 8 (—) and terminal 2(+) cf TB501.

h. Set power supply No. 2 for an output of
9 volts =5 percent.

€ 1, TM 11-5820-590-35-1

i, Check for an output frequency of 1,750
ke =10 cps at a level of 1.0 volt rms *10 per-
cent on the AN/USM-207. If the indication is
not correct, proceed to I below.

j. Except for the load resistor, disconnect
the test equipment from P501 and connect it
in the same manner to P502.

k. Check for an output pulse with a duration
of 1.25 microsecond =0.25 and repetition rate
of 10 ke +1.0 cps as measured on the AN/
USM-207. The pulse amplitude should be 0.8
volt peak to peak =10 percent.

. If the output 1s not as indicated in ¢ or %
above, leave the test equipment connected and
follow the alignment instructions (para 3-25).

m. If the frequency generator module can-
not be aligned as indicated, check it as follows:

(1) If an output as indicated in 7 above

was not obtained at P501, the frequency stand-

» ard is defective.

ELECTRONIC
VOLTMETER
AN/URM-145
0SCILLOSCOPE
P50l O AN/USM-1408
100
o OHMS
P02 100 172w VERTICAL
OHMS OUTPUT
1850l 172w L
=
FREQUENCY 2 FREQUENCY
GENERATOR METER
MODULE AN/USM-207
3
|
O
+ - + -
POWER POWER
SUPPLY SUPPLY
HP6439A HP6439A
NO.1 NO. 2 TM5820-590-35—82

Figure 3—14. F'requsncy generator test setup.
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TERM. |

TERM. 3

TH

TR ="

R5I5 R525 R32

FREQUENCY
DIVIDER

FREQUENCY
STANDARD

s

TM6820-590-35~1-Ci-28

Figure 3—15. Frequency generator module, rear view.

(2) If an output as indicated in % above
is not obtained at P502, the frequency divider
is defective.

(3) Replace the frequency divider (paras
3-15 and 3-16), and return the defective unit
to depot maintenance.

3-6. Deleted
Figure 3—-16. Deleted.

Section 1.

3-8. General Parts Replacement Techniques

Most parts of the radio set can be reached and
replaced easily without special procedures. The
precautions in ¢ through d below apply.

a. Careless replacement of parts often makes
new faults inevitable. Proceed as follows:

3-20

Figure 3—17. Deleted.
Figure 8-18. Deleted.
Figure 83-19. Deleted.
Figure 3-20. Deleted.
3-7. Deleted
Figure 8-21. Deleted.
Figure 8-22. Deleted.
Figure 3-28. Deleted.

REPAIRS

(1) Before a part is unsoldered, note the
position of the leads. If the part, such as a
transformer, has numerous leads, tag each leag'
before removing. '

(2) Be careful not to damage other leads
or parts by pushing or pulling them out of
the way. {



(3) Do not allow drops of solder to fall
into the unit.

(4) A carelessly soldered connection may
create a new fault. It is important to make
vell-soldered joints, because a poorly soldered
soint is one of the most difficult faults to find.

b. Do not disturb the settings of variable

coils, potentiometers, or capacitors unless spec-
ified.

c. Use a pencil-type soldering iron with a
25-watt maximum capacity. This unit is trans-
istorized. If only ac-operated irons are avail-
able, use an isolation transformer. Do not use
a soldering gun; damaging voltages can be in-
duced in components. Check soldering irons for
short circuits to the tip before using.

d. When soldering transistor leads, solder
quickly ; where wiring permits, use a heat sink
(such as a pair of long-nosed pliers) between
the soldered joint and the transistor. Use ap-
proximately the same length and dress of
transistor leads as used originally.

e. (Applies to AN/PRC-74C only). When
removing component bonded to surfaces of the
module use a sharp knife to cut through the
adhesive. When replacing component bond in
the same place as removed component use ad-
hesive (Hughes part number 760473 or equiv-
alent).

3-9. Frequency Synthesizer Module

Disassembly
(fig. 3-24)

The procedures in a through ¢ below will aid
general support maintenance personnel in re-
placing individual components, or in complete
disassembly of the frequencies synthesizer
module.

a. Module Covers. To remove the module
covers, remove seven screws (1) and lift mod-
ule covers (50 and 51) from chassis (49).

b. Component Boards (A5, A6, A7, and
48). Remove component boards ((6), (7),
(8), or (9)) from the synthesizer module as
follows:

(1) Remove studs (2), screws (8), lock-
washers (4), and washers (5).

€ 1, TM 11-5820-590-35-1

(2) Unsolder wire connections, and lift
component board from chassis.
¢. 1-Me Switch Assembly AL Removal. Re-

move 1-mc switch assembly A4 (14) as fol-
lows:

(1) Remove two setsecrews (10) and
coupler (11).

(2) Remove nut (12) and lockwasher
(13).

(2.1) Remove screw (13A) and lock-

washer (13B).

(2.2) (Applies to AN/PRC-74C only).
Remove screw (13C), nut (13E), lockwasher
(13F') and flat washer (13G).

(2.3) (Applies to AN/PRC-74C only).
Remove screw (13D), nut (13E), lockwasher
(13F) and flat washer (13G).

(8) Lift 1-mec switch assembly A4 (14)
and unsolder the wire connections.

(4) Disassembly 1-me switch assembly
A4 (14) (fig. 3-25) as follows:

(a¢) (Applies to AN/PRC-74B only).
Remove two rear nuts and washers attaching
components to switch.

(a.1) (Applies to AN/PRC-74C only).
Remove two rear locknuts and slide switch
bracket from switch.

(b) Slide components and attaching
parts from switch.

(¢) Remove two front nuts.

d. 100-Ke¢ Switch. Assembly A3 Removal
(fig. 8-24). Remove 100-kec switch assembly
A3 (25) as follows:

(1) Remove nut (15) and lockwasher
(16) and washer (17).
(2) Remove screw (18),
(19), and spacer (20).
(3) Remove two
coupler (22).
(4) Remove nut (23) and lockwasher
(24).
(5) Lift 100-ke switch assembly A3 (25),
and unsolder the wire connections.
(6) Disassemble 100-ke¢ switch assembly
A3 (fig. 3-25) as follows:
(a) Remove two nuts and washers at-
taching components to switch.
(b) Slide components and attaching
parts from switech.
(¢) Remove two mounting screws.

glass washer

setscrews (21) and
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NOTE:

I. COUPLER ON AN/PRC-T74C
IS SMALLER IN DIAMETER
THAN COUPLER (11) ON
AN/PRC-74B.

38

TM5820-590-35-1-C1-37 (D

Figure 3-24Q. Frequency synthesizer module, exploded view (part 1 of 2).
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e. 10-Ke¢ Switch Assembly A2 Removal (fig.
3-24). Remove 10-kc switch assembly A2 (30)
as follows :

(1) Remove two setscrews
Supler (27).
(2) Remove nut (28) and lockwasher
(29).
(3) Lift 10-kc switch assembly A2 (80)
and unsolder wire connections.
(4) Disassemble 10-ke switch assembly
A2 (fig. 3-25) as follows:
(a) Remove two nuts and washers at-
taching components to switch.
(b) Slide components and attaching
parts from switch.
(¢) Remove two mounting screws.

f. 1-Ke¢ Switch Assembly Removal AIl. Re-
move 1-kc switch assembly Al (35) as fol-
lows:

(1) Remove two
coupler (32).

(2) Remove nut (33) and lockwasher
(34).

(2.1) (Applies to AN/PRC-74C only).
emove screw (34A) from angle bracket
34B).

(3) Lift 1-kc switch assembly Al (85),
and unsolder the wire connections.

(4) Disassembly 1-ke switch assembly
Al (fig. 3-25) as follows:

(a) Remove two nuts and washers at-
taching components to the 1-ke switch.

(a.1) (Applies to AN/PRC-74C only).
Slide angle bracket from gswitch mounting
screw.

(b) Slide components and attaching
parts from switch shaft.

(¢) Remove two mounting screws.

(26) and

setscrews (81) and

9. Capacttor C628 (fig. 3-24). Remove ca-
pacitor C628 (40) as follows:
(1) Remove two
coupler (87).

setscrews (36) and

(2) Remove nut (38) and lockwasher
‘39).

(3) Lift capacitor (628 (40) from chas-
sis (49), and unsolder wire connections.

k. Capacitor C601. Remove capacitor C601
(45) as follows:

c 1, TM 11-5820-590-35-1

(1) Remove two setscrews (41) and
coupler (42).
(2) Remove nut (43) and lockwasher

(44).

(8) Lift capacitor C601 (45) from chas-
sis (49), and unsolder wire connections.

1. Terminal Board TB601. Remove terminal
board TB601 (48) as follows:

(1) Disconnect harness wire from termi-
nal board TB 601 (48).

(2) (Applies to AN/PRC-74B only). Re-
move two screws (46) and washers (47), and
lift terminal board TB601 (48) from chassis
(49).

(3) (Applies to AN/PRC-74C only). Re-
move two screws (46), lockwashers (46A) and
flat washers (47), and lift terminal board
TB601 (48) from chassis (49).

3-10. Frequency Synthesizer Module
Assembly
(fig. 3-24)
For reassembly of individual parts or compo-
nents of the frequency synthesizer, and for
complete reassembly of the frequency synthe-
sizer module, refer to ¢ through 7 below.

a. Terminal Board TB601. Replace terminal
board TB601 (48) as follows:

(1) (Applies to AN/PRC-T74B only). Po-
sition terminal board TB601 (48) on chassis
(49), and attach washers (47) and screws
(46).

(1.1) (Applies to AN/PRC-T4C only).
Position terminal board TB601 (48) on chas-
sis (49) and attach flat washers (47), lock-
washers (46A), and screws (46).

(2) Connect harness wires to terminal
board TB601.

b. Capacitor C601. Replace capacitor C601
(45) as follows:
(1) Solder wires to capacitor C601 (45),
and position in chassis (49).
(2) Attach lockwasher
(438).
(3) Place coupler (42) on
shaft, and attach setscrews (41).
¢. Capacitor C628. Replace capacitor C628
(40) as follows:
(1) Solder wires to capacitor C628 (40),
and position in chassis (49).

(44) and nut

capacitor
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<e————— 49

TM5820-590-35-1-CI-37 @

Figure 3—24®. Frequency synthesizer module, exploded view (part 2 of 2).
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L Screw 13F Lockwasher (AN/PRC-74C 34 Lockwasher
2 Stud only) 34A Screw (AN/PRC-74C only)
3 Serew 13G Flatwasher AN/PRC-74C 34B Angle bracket (AN/PRC-74C
4 Lockwasher only) only)
5 Washer 1-mec switch assembly A4 35 1-ke switch assembly A1l
* 1-ke and 10-ke oscillator 15 Nut 36 Setscrew
mixer amplifier component 16 Lockwasher 37 Coupler
board A5. 17 Washer 38 Nut
7 10-ke mixer amplifier com- 18 Screw 39 Lockwasher
ponent board A6. 19 Glass washer 40 Capacitor C628
8 100-kc mixer amplifier com- 20 Spacer 41 Setscrew
ponent board AT. 21  Setscrew 42 Coupler
9 1-mc mixer amplifier com- 22 Coupler 43 Nut
ponent board AS8. 23 Nut 44 Lockwasher
10 Setscrew (AN/PRC-74B only) 24  Lockwasher 45 Capacitor C601
11 Coupler (AN/PRC-74B 25 100-ke switch assembly A8 46 Screw
only) 26 Setscrew 46A Lockwasher (AN/PRC-74C
12 Nut 27 Coupler only)
18 Lockwasher 28 Nut Washer
13A Screw 29 Lockwasher 48 Terminal board TB601
13B Lockwasher 30 10-ke switch assembly A2 49 Chassis
13C Screw (AN/PRC-74C only) 31 Setscrew 50 Module cover, large
18D Screw (AN/PRC-74C only) 32 Coupler 51 Module cover, small
13E Nut (AN/PRC-74C only) 33 Nut
Figure 3-24®.—Continued.
(2) Attach lockwasher (39) and nut e. 10-Kc¢ Switch Assembly A2. Assemble and
(88). install 10-ke switch assembly A2 (30) as fol-

(3) Place coupler (37) on capacitor shaft,
and attach setscrews (36).

d. 1-Ke¢ Switch Assembly Al1. Assemble and
install 1-ke switch assembly Al (85) as fol-
lows:

(1) Assembly.

(a) Insert screws through mounting
holes of switch (fig. 3-25).

(b) Install spacers, washers, compo-
nent boards, and wafers as shown,

(b.1) (Applies to AN/PRC-74C only).
Slide angle bracket onto outside mounting
screw.

(¢) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 1-ke
switch assembly Al (85), and solder wire con-
nections.

(a) Install 1-ke switch assembly Al
(35) in chassis (49); place switch assembly
locating key in mounting hole of chassis (49).

(a.1) (Applies to AN/PRC-74C only).
Tnsert screw (384A) through chassis (49) into
angle bracket (84B).

(b) Attach lockwasher (34) and nut
(33) to switch assembly shaft.

(¢) Place coupler (32) on switch as-
sembly shaft, and attach setscrews (31).

lows:

(1) Assembly.
(a) Insert screws through mounting
hole of switch (fig. 3-25).
(b) Install spacers, washers,
nent boards, and wafers as shown.
(¢) Attach washers and nuts.
(2) Installation (fig. 3-24). Position 10-
ke switch assembly Al (30), and solder wire
connections.
(a) Install 10-ke switch assembly A2
(80) in chassis (49); place switch assembly
locating key in mounting hole of chassis (49).
(b) Attach lockwasher (29) and nuf
(28) to switch assembly shaft.
(¢) Place coupler (27) on switch as-
sembly shaft, and attach setscrews (26).

f. 100-K¢ Switch. Assembly A3. Assemble
and install 100-kc switch assembly A3 (25)
as follows:

(1) Assembly.
(@) Insert two' screws through mount-
ing holes of the switch (fig. 3-25).
(b) Install spacers, washers,
nent boards, and wafers as shown.
(¢) Attach washers and nuts.
(2) Installation (fig. 8—24). Position 100-

compo-

compo-
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NUT (NOTE 1}
LOCK WASHER

WASHER%
2N

(NOTE I)

NUT
%

SWITCH
BRACKET (AN/PRC-74C ONLY)

COMPONENT BOARD

J

0\

@&
LOCK
Washer”
WASHER
FREQUENCY SYNTHESIZER
(TOP VIEW)
SPACER
WASHER
WAFER
WASHER
SPACER > |
COMPONENT BOARD
SPACER D
WASHER
(NOTE 1) SPACER
® SCREW
0 LOCK WASHER N
WASHER
RETAINING
cLIP
NUT
LOCK WASHER
WASHER

SWITCH ASSEMBLY A3

ANGLE

’ BRACKET ‘

(NOTE I}

(AN/PRC-74C ONLY)
(NOTE 1)
@@@
{58 2 ;@@\ 0.
| ) *\\\TfﬁE]

<N

~

\/>%\LOCAT:NG KEY

SWITCH ASSEMBLY A!

LOCK WASHER

WASHER
8 [jol O :SPACER

N
AL

SPACER

SWITCH ASSEMBLY A4

NOTE

ILNUT AND LOCKWASHER REPLACED
BY LOCKNUT ON AN/PRC-74C,

~

SWITCH ASSEMBLY A2

TM5820-590-35~1-Cl-38

Figure 3-25. Frequency synthesizer switch disassembly.
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ke switch assembly A3 and solder wire connec-
tions.

(a) Insert screw (18) through mount-
ing holes of chassis (49).
; (b) Install glass washer (19), spacer
(20), and washer (17).

(¢) Install 100-ke switch assembly A3
(25) on screw (18), and attach lockwasher
(16).

(d) Secure 100-kc switch assembly A3
(25) with nut (15).

(e) Attach lockwasher (24) and nut
(23) to switch assembly shaft.

(f) Place coupler (22) on switch as-
sembly shaft, and secure with setscrews (21).

9. 1-Mc Switech Assembly Aj. Assemble and
install 1-me switch assembly A4 (14) as fol-
lows:

(1) Assembly.

(@) Insert screws through mounting
holes of switch (fig. 3-25).

(b) Install spacers, washers,
nent boards, and wafers as shown.

(b.1) (Applies to AN/PRC-74C only).
nstall retaining elip on lower corner of compo-
nent board as shown.

(b.2) (Applies to AN/PRC-74C only).
Install switch bracket at the rear of switch
mounting screws as shown.

(¢) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 1-
mc switch assembly A4 (14), and solder wire
connections.

(a) (Applies to AN/PRC-74C only).
Insert screw (18D) and attach flat washer
(13G), lockwasher (13F) and nut (13E).

(a.1) (Applies to AN/PRC-74C only).
Insert screw (13C) and attach flat washer
(13G), lockwasher (18F) and nut (13E).

(a.2) Insert screw (13A) and lock-
washer (13B).

(a.3) Attach lockwasher (13) and nut
(12) to switch assembly shaft.

(b) Place coupler (11) on switch as-
~embly shaft, and attach setscrews (10).

h. Component Boards A5, A6, A7, and AS.
Install component boards (6 through 9) as fol-
lows:

(1) Position component board, and solder
wire connections.

compo-

c 1, ™ 11-5820-590-35~1

(2) Attach component board to chassis
(49), with washers (5), lockwashers (4),
studs (2), and serews (3).

1. Module Covers. To install frequency syn-
thesizer covers, position covers (50 and 51)
on module chassis (49), and attach screws

1).

3-11. RF Module Disassembly
(fig. 3-26)

Disassemble the RF module as follows:

@. (Applies to AN/PRC-74B only). Remove
four screws (1) and cover (2).

.1 (Applies to AN/PRC-74C only). Remove
four screws (1), lockwashers (1A) and cover
(2).

b. Remove nuts (3 and 4) and lockwashers
(5).

¢. (Applies to AN/PRC-T74B only). Remove
six serews (6) and rear chassis plate (7).

¢.1 (Applies to AN/PRC-74C only). Remove
six screws (6) and rear chassis plate (7A).

d. (Applies to AN/'PVRC—MB only). Remove
three Screws (8) and ground strap (9).

d.1 (Applies to AN/PRC-74C only). Remove
three screws (8) and ground bracket (9A).

e. Remove four screws (10), and lift lower
tray assembly (11) from module. Unsolder wirc
connections.

f. (Applies to AN/PRC-74B only). Remove
two setscrews (12) and coupler (13).

g. Remove nut (16), lockwasher (17), and
screw (18).

h. (Applies to AN/PRC-74B only). Remove
nut (14), and lift capacitor C701 (15) from
the module. Unsolder wire connections from
bandswitch 81 (25) to upper tray asscmbly
(20).

h.l (Applies to AN/PRC-74C only). Remove
nut (14), and lift capacitor C701 (15) with
fixed coupler (15A) from the module. Unsolder
wire connections from bandswitch S1 (25) to
upper tray assembly (20).

1. (Applies to AN/PRC-74B only). Remove
three screws (19), and lift bandswitch S1
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(25) and front chassis plate (26) from upper
tray assembly (20).

1.1 (Applies to AN/PRC-74C only). Remove
three screws (19) and lift bandswitch S1 (25)
and front chassis plate (27) from upper tray
assembly (20).

j. Remove two selscrews (21) and coupler
(22).

k. Remove nut (23) and lockwasher (24).

I. (Applies to AN/PRC-74B only). Remove
bandswitch S1 (25) from front chassis plate
(26).

m. (Applies to AN/PRC-74C only). Remove

bandswitch S1 (25) from front chassis plate
(27).

3-12. RF Module Assembly
(fig. 3-26)

Reassemble the RF module ag follows:

a. (Applies to AN/PRC-74B only). Install
bandswitch S1 (25) in front chassis plate
(26), and attach lockwasher (24) and nut
(23).

a.1 (Applies to AN/PRC-74C only). Install
bandswitch S1 (25) in front chassis plate
(27) and attach lockwasher (24) and nut
(23).

b. Install coupler (22) on bandswitch S1
shaft, and attach two setscrews (21).

¢. (Applies to AN/PRC-74B only). Position
bandswitch S1 (25) and front chassis plate
(26) on upper tray assembly (20).

c.l (Applies to AN/PRC-74C only). Position
bandswitch S1 (25) and front chassis plate
(27) on upper tray assembly (20).

d. Attach three screws (19).

e. Attach screw (18), lockwasher (17), and
nut (16).

f. (Applies to AN/PRC-74B only). Install
capacitor C701 (15) on nut assembly (e above),

and secure to front chassis plate (26) with
nut (14).

f.1 (Applies to AN/PRC-74C only). Install
capacitor C701 (15) with fixed coupler (15A)
on nut assembly (e above), and secure to front
chassis plate (27) with nut (14).
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9. (Applies to AN/PRC-74B only). Install
coupler (13) on capacitor shaft, and attach
two setscrews (12).

h. Solder wire connections to lower tray as
sembly (11).

t. Attach lower tray assembly to module
with four screws (10).

7. (Applies to AN/PRC-74B only). Attach
ground strap (9), and secure front chassis
plate (26), with three screws (8).

7.1 (Applies to AN/PRC-74C only). Attach
ground bracket (9A) and secure front chassis
plate (27) with three screws (8).

k. (Applies to AN/PRC-74B only). Attach
rear chassis plate (7) with six screws (6).

k.1 (Applies to AN/PRC-74C only). Attach
rear chassis plate (7TA) with six screws (6).

I. Secure bandswiteh S1 (25) with two lock-
washers (5) and nuts (4).

m. Secure capacitor C701 (15) with nut
(3). |
n. (Applies to AN/PRC-74B only). Attacl
cover (2) with four screws (1). ‘
o. (Applies to AN/PRC-74C only). Attach

cover (2) with four lockwashers (1A) and
screws (1).

3-13. IF Audio Module Disassembly
(fig. 3-27)

Disassemble the IF audio module as follows:

a. Lift lower module cover (1) from module
chassis (12).

b. (Applies to AN/PRC-74B only). Remove
four screws (2), and lift IF audio amplifier
component board Al (3) from module chassis
(12). Unsolder wire connections.

b.1 (Applies to AN/PRC-74C only). Remove
four screws (2) with flat washers (2A), and
lift IF audio amplifier component board Al
(3) from module chassis (12). Unsolder wire
connections. {

c¢. Lift upper module cover (4) from modu]é
chassis (12).

d. (Applies to AN/PRC-74B only). Remove
four screws (5), and lift microphone amplifier-



mixer component board A2 (6) from module
chassis (12). Unsolder wire connections.

d.1 (Applies to AN/PRC-74C only). Remove

ur screws (5) with flat washers (5A), and

< microphone amplifier-mixer component
board A2 (6) from module chassis (12). Un-
solder wire connections.

e. Unsolder wires connected to IN and OUT
terminals of crystal filter FL1 (9).

f. Remove four screws (7) and lockwashers
(8).

¢g. Remove terminal lugs (8A), and lift
crystal filter FL1 (9) from module chassis
(12).

h. Unsolder wire connections to filter brac-
ket assembly A3 (11).

i. Remove two screws (10), and lift filter
bracket assembly A8 (11) from module chas-
sis (12).

3-14. IF Audio Module Assembly
(fig. 3-27)

bassemble the IF audio module as follows:

a. Attach filter bracket assembly A3 (11)
to module chassis (12) with two screws (10).
Solder wire connections.

b. Position crystal filter FL1 (9) in module
chassis (12), and attach terminal lugs (8A).
¢. Attach crystal filter FL1 (9) to chassis
(12) with four lockwashers (8) and screws

(7).

d. Solder wire connections to microphone
amplifier-mixer component board A2 (6).

e. (Applies to AN/PRC-74B only). Attach
microphone amplifier-mixer component board
A2 (6) to module chassis (12) with four screws
(5).

e.l (Applies to AN/PRC-74C only). Attach
microphone amplifier-mixer component board
A2 (6) to module chassis (12) with four flat

ashers (5A) and screws (5).

f. Place upper module cover (4) on module
chasgis (12).

¢g. Solder wire connections to IF audio am-
lifier component board Al (3).

C 1, TM 11-5820-590-35-1

h. (Applies to AN/PRC-74B only). Attach
IF audio amplifier component board Al (3)
to module chassis (12) with four screws (2).

h.1 (Applies to AN/PRC-74C only). At-
tach IF audio amplifier component board Al
(8) to module chassis (12) with four flat
washers (2A) and screws (2).

i. Place lower module cover (1) on module
chassis (12).

3-15. Frequency Generator Module
Disassembly
(fig. 3-28)
Disassemble the frequency generator module
as follows:

a. (Applies to AN/PRC-74B only). Remove
three screws (1) and remove cover (2).

a.1l (Applies to AN/PRC-74C only). Remove
three screws (1), two spring clips (1A) and
remove cover (2).

b. Unsolder wire connections to frequency
divider component board (4).

c. Remove two screws (3), and remove fre-
quency divider component board (4).

d. Unsolder wire connections to frequency
standard (6).

e. Remove two screws (5), and remove fre-
quency standard (6).

f. Unscrew wire connections to terminal
board TB501 (10).

g. Remove two screws (7), lockwashers (8),
and washers (9), and remove terminal board
TB501 (10) from base (11).

3-16. Frequency Generator Module
Assembly
(fig. 3-28)

Reassemble the frequency generator module
as follows :

a. Attach terminal board TB501 (10) to
base (11) with two washers (9), lockwashers
(8), and screws (7). Screw wire connections
to TB501 (10).

b. Attach frequency standard (6) to base
(11) with two screws (5).
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TM5820-590-35-C1-66

1 Screw 9 Ground strap (AN/PRC- 17 Lockwasher
1A Lockwasher (AN/PRC-74C 74B only) 18 Screw
only) 10 Screw 19 Screw
2 Cover 11 Lower tray assembly 20 TUpper tray assembly
3 Nut 12 Setscrew (AN/PRC-74B - 21 Setscrew
4 Nut only) 22 Coupler
5 Lockwasher 13 Coupler (AN/PRC-74B 23 Nut
6 Screw only) 24 Lockwasher {
7 Rear chassis plate (AN/ 14 Nut 25 Bandswiteh S1 %
PRC-74B only) 15 Capacitor C701 26 TFront chassis plate (AN/
TA Rear chassis plate (AN/ 15A Fixed Coupler (AN/PRC- PRC-74B only)
PRC-74C only) 74C only) 27 Front chassis plate (AN/
8 Screw 16 Nut PRC-74C only)

Figure 3-26. RF module, exploded view. {
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TM5820-590-35-Ci-67

1 Lower module cover 5 Screw 8 Lockwasher

2 Screw 5A Flat washer (AN/PRC-74C 8A Terminal lug

2A Flat washer (AN/PRC-74C only) 9 Crystal filter FL1
only) 6 Microphone amplifier-mixer 10 Screw

3 IF audio amplifier compon- component board A2. 11 Filter
ent board Al. 7 Screw 12 Module chassis

. 4 Upper module cover
Figure 3-27. IF Audio module, exploded view.
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c. Solder wire connections to frequency e. Attach cover (2) to frequency generato.
standard (6). with three screws (1).
d. Attach frequency divider component 3—17. Deleted
board assembly (4) to base (111) with two Figure 3-29. Deleted.
‘screws (3). 3-18. Deleted !
d.1 (Applies to AN/PRC-74C only). Attach ~ 3-19. Deleted
two spring clips (1A) to cover (2). Aligh hole Figure 3-30. Deleted.
in spring clip with outside hole in cover. 3-20. Deleted

TM5820-590-35-1-Ci-4l

1 Screw 4 Frequency divider component 8 Lockwasher
1A Spring clip (AN/PRC-74C board. 9 Washer
only) 5 Screw 10 Terminal board TB501
2 Cover 6 Frequency standard 11 Base
38 Screw 7 Screw
Figure 3-28. Frequency generator, exploded view.
Section Ill. ALIGNMENT

3-21. Test Equipment and Special Items needed for the alignment of the radio set

Required for Alignment refer to paragraph 8-1. {

@. The test equipment required for aligning  3-22. Frequency Synthesizer Module

the radio set is listed in paragraph 3-1. Alignment Instructions

b. For the fabrication of miscellaneous items  Failures in the frequency synthesizer module
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nsually can be isolated to a particular circuit
area by comparing test point measurements to
those given in figure 3-31. Alignment proce-
dures for the individual circuits of the fre-
quency synthesizer are outlined in a through
f below.

CAUTION

To avoid breaking the tuning slug

screw slots of transformers T601

through T604, T607 through T611,

and T614 during alignment, apply a

light coating of MEK (TT-M-261) to

the screw threads and let sit from 2

to 3 minutes.

a. 1-Ke Oscillator Alignment.

(1) Connect Oscilloscope AN/USM-140B
in series with a 10-kilohm resistor to compo-
nent board A5-TP11 of the frequency syn-
thesizer (figs. 8-82 and 3-33).

C 1, TM 11-5820-590-35-1

(2) Connect the AN/USM-207 to the
AN /USM-140B vertical signal output jack.

(3) Connect the power supply No. 1
positive lead to terminal 3 of TB601 (fig. 3—

3), and the negative lead to terminal 4 of
TB601.

(4) Connect the power supply No. 2
positive lead to terminal 2 of TB601, and the
negative lead to terminal 4 of TB601.

(5) Connect a 100-ohm resistor between
P601 and ground (fig. 3-33).

(6) Adjust power supply No. 1 to 9 volts,
and power supply No. 2 to 12 volts.

(7) Adjust eapacitor C617 (fig. 3-32) to
obtain a frequency output of 6525.000 kc as
measured on the frequency meter.

(8) Deenergize relay K2 by disconnec-

ting the power supply No. 2 lead from ter-
minal 2 of TB801, and place 1-ke oscillator

5|8 10 1 voT | 5 70 15 vouT |,
15,550 TO 15,649 KC 42,280 TO 43,279 KC 3,750 TO 19749 KC
3 3
A8 I 5 A8
30 TO 70 MV .4 TO 1.5 VOLTS 200 MV 3750 TO 19,749 KC
50 TO 300 MV peol
5
TP Y No. I T Y no.i2
1 TO 2.5 VOLTS 9,025 TO
6,525 T0 6,534 KC 9,115 KC
26,730 KC 38,530 KC
A5 7 26,830 KC 37,530 KC
2 26,930 KC 36,530 KC
27,030 KC 35,530 KC
27,130 KC 34,530 KC
27,230 KC 33,530 KC
27,330 KC 32,530 KC
27,430 KC 31,530 KC
27,530 KC 30,530 KC
27,630 KC 29,530 KC
28,530 KC
27,530 KC
2 ! 26,530 KC
25.530 KC
24,530 KC
1KC 10 KC 100 K& 23,530 KC
Al A2 A3
6,525 KC 9,025 KC 1 MC
6,526 KC 9,035 KC
6,527 KC 9,045 KC
6,528 KC 9,055 KC _ . na
6,529 KC 9,065 KC NOTES:
- 6,530 KC 9,075 KC I. ALL MEASUREMENTS MADE
6,531 ke 9,085 KC WITH ELECTRONIC VOLTMETER
| 6,532 KC 9,095 KC ‘
6,533 KC 9,105 KC AN/URM-145
J ' 2. ALL VOLTAGE MEASUREMENTS TM5820-590-35-1-44
6,534 KC 9,115 KC ARE RMS

Figure 3-31. RF voltage levels in frequency synthesizer module.
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TPU cei7

TM5820-590-35~1-CI-45

Figure 3—32. Frequency synthesizer module, top view.
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switch S1 to the zero position (fully counter-
clockwise).

(9) Rotate CLARIFY capacitor C601
‘(fig. 8-4) to minimum capacity (out of mesh).
Note the frequency.

(10) Rotate C601 to maximum capacity
(in mesh). Note the frequency.

(11) Adjust trimmer capacitor C602 (fig.
3-6) as mnecessary until the deviations mea-
sured in (9) and (10) above are approximate-
ly equal to the amounts above and below
6525.000 ke.

(12) Connect power supply No. 2 to ter-
minal 1 of TB601 (fig. 83-3), and adjust it to
+12 volts. Adjust capacitor C612 (fig. 3-32)
to obtain a frequency output of 6525.00; ke as
measured on the frequency meter.

(18) Leave the frequency synthesizer mod-
ule in the transmit function, and place 1-kc
oscillator switeh S1 to position 1 (one position
clockwise). Adjust trimmer capacitor C603
(fig. 3-6) to obtain a frequency output of
6526.000 kc as measured on the frequency
meter.

.~ (14) Repeat the procedure in (13) above
for the remaining 1-kc switch positions and
frequencies shown in the chart below.

1-ke switch S1 Nominal frequency
position Adjust capacitor (ke)
0 C602 _________. 6,525.000
R C603 __________ 6,526.000
2 Cc604 __________ 6,527.000
3 . C605 - __ 6,528.000
4 . ce06 __ . _____. 6,529.000
5 . C607 _________. 6,530.000
6 .. Cc608 __________ 6,531.000
R C609 - ___.___. 6,5632.000
8 . C610 __._______ 6,533.000
9 ce11 . 6,534.000

(156) Disconnect power supply No. 2 from
terminal 1 of TB601, and set CLARIFY ca-
pacitor C601 to minimum ecapacity (out of
mesh).

(16) Rotate 1-ke oscillator switech S1
through all 10 positions, noting the frequency
2t each position. The frequency at each posi-
.ion should deviate not less than 200 cps from
the nominal frequency at that position.

(17) Rotate C601 to maximum -capacity,
and repeat the procedure in (16) above.

(18) With Electronic Voltmeter AN/URM

€ 1, TM 11-5820-590-35-1

—145 (or equivalent), check to see that the
voltage at A5-TP11 is between 1.0 and 2.5

volts rms after alignment of the 1-ke oscil-
lator.

b. 10-Kc Oscillator Alignment Check.

(1) Except for the AN/USM-140B fre-
quency meter, connect the test equipment as
shown for the 1-ke oscillator alignment (a
above).

(2) Connect  Oscilloscope  AN/USM-
140B (or equivalent) through a 10-kilohm
resistor to component board A5-TP12 (fig. 8-
32).

(3) Connect the AN/USM-207 (or equiv-
alent) to the vertical output jack of the AN/
USM-140B.

(4) Rotate calibrate control C528 (fig.
3-4) to minimum capacity (out of mesh).

(56) Rotate 10-ke oscillator switch 82
(fig. 3-32) through all 10 positions. The fre-
quency at each position should deviate not less
than 1.25 ke from the nominal frequency as
shown in the chart below.

10-ke switch S2 position Nominal frequency (kc)

0 . 9025.000
1 . 9035.000
2 . 9045.000
. 2 9055.000
4 . 9065.000
b . 9075.000
6 . 9085.000
b . 9095.000
8 . 9105.000
9 . 9115.000

(6) Rotate C628 (fig. 3—-4) to maximum
capacity (in mesh), and repeat the procedures
in (5) above.

¢. 10-ke Bandpass Alignment Check.

(1) Connect Electronic Voltmeter AN/
URM-145 (or equivalent) to pin 3 of compo-
nent board A6 (fig. 3-3).

(2) Disconnect power supply No. 2.

(8) Set 1-ke and 10-ke switches S1 and S2
(fig. 3-32) to position 1 (6,526 ke and 9,035
ke, respectively).

(4) Adjust transformers T603 and T604

(fig. 83-3) for a maximum indication on the
AN/URM-145.

(6) Disconnect the AN/URM-145 from
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FREQUENCY SYNTHESIZER

10K
OHM
AN QO a5-1P1H1

OSCILLOSCOPE
AN/USM-140B

VERTICAL OUTPUT

FREQUENCY ——O peol
METER
AN/USM-207
100
OHMS
172w

TB6OI .

5 .
O- O POWER
SUPPLY
4 HP6439A
—1 o NO.I
2
o s O POWER
SUPPLY
) HP6439A
o — O NO.2
|

TM5820-590-35-91

Figure 3-33. Frequency synthesizer module, test setup.

pin 3 of component board A6, and connect to
the base of amplifier Q4.

(6) Adjust transformers T601, on com-
ponent board A5 (fig. 3-32), and T602, on
component board A6 (fig. 3-3), for a maxi-
mum indication on the AN/URM-145.

d. 100-K¢ Oscillator Alignment.

(1) Connect Oscilloscope AN/USM-140B
(or equivalent) through a 100-ohm, 1/2-watt
resistor to pin 3 of component board A7.

(2) Connect Frequency Meter AN/USM-
207 to the vertical output jack of the AN/
USM-140B.

(3) Rotate 100-ke oscillator switech S3
(fig. 3-32) to position 4.

(4) Adjust transformer T611 (fig. 3-6),
for a maximum indication on the AN/URM-
145. The output frequency should be 27,130
+1 ke, and the AN/USM-140B should display
a clean sine wave without modulation, as T611
is tuned to the maximum voltage position.

(5) While observing the AN/USM-140B,
rotate 100-kc¢ switch S3 (fig. 3-32) through
all 10 positions as shown in the chart m (7)
above. The output should not show modulation
at any of the 10 positions.

(6) Check to see that the frequency out-
put is within *1 ke of the nominal value for
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each of the 10 positions. Adjust T611 as re-
quired.

(7) With Electronic Voltmeter AN/URM-
145, check to see that the output voltage 1s
0.4 to 1.5 volt rms.

100-kc switch S3 positions Nominal frequency (ke)

0 26730
1 26830
2 26930
. S 27030
4 .. 27130
5 . 27230
6 27330
b 27430
8 . 27530
9 27630

e. 1-Me¢ Oscillator Alignment.

(1) Connect Frequency Meter AN/USM-
207 (or equivalent) through a 500-ohm resis-
tor to pin 3 of component board A8 (fig. 3-3).

(2) Monitor the output at pin 3 of A8
with Electronic Voltmeter AN/URM-145 (or
equivalent).

(3) Rotate MC (MHz) switch S4 (fig.
3-32) fully counterclockwise to position 2.

(4) Adjust trimmer -capacitor C667
counterclockwise to minimum capacity
(screw flush with top of capacitor), and then
rotate it clockwise for three turns.

/



(5) While observing the frequency
meter, adjust transformer T614 (fig. 3-6)
until the output frequency is within +50 cps
of the nominal frequency (38,530 kc) as listed
m the chart below.

MC (MHz) switch S4 Nominal frequency
position Adjust capacitor - (ke)
2 . C667 __ .. _______ 38530
3 .. ce68 ___________ 375630
4 cee6y .. ___ 36530
5 . cée70 ___________ 35530
[ ce72 .. ____ 34530
Y A cemd4 .. ... 33530
8 . cere .. ... 32530
9 C678 ... 31530
10 ... __ c680 . ___ .. 30530
11 ce82 _________.. 29530
12 Cc694 _._________ 28530
13 ce96 . ______ 27530
4 Cce97T _ . ____ 26530
5 .. c699 . ______ 25530
16 . c6101 _._________ 24530
) c6103 __ .. __ .. 23530

(6) Rotate MC (MHz) switch S4 (fig.
3-32) clockwise to position 3.

(7) Adjust trimmer capacitor C668 (fig.
8-6) until the output frequency is within
+50 cps of the nominal frequency (37,530
ke) as listed in the chart ((5) above).

(8) Repeat the procedure in (7) above
for all the remaining positions and capacitors
as shown in the chart ((5) above).

NOTE

If there is not adequate trimmer ca-
pacitor range on any 1 of the 16
positions, readjust collector trans-
former T614 while at that position.
Readjusting T614 requires readjust-
ing the trimmer capacitors listed in
the chart in (5) above.

(9) Rotate MC (MHz) switch S4 through
all 16 positions. The output voltage at all points
should be 100 to 400 millivolts. The frequency
at each position should be within *50 eps of
the nominal value at that position.

- f. 100-Kc Bandpass Alignment.

(1) Connect Frequency Meter AN/USM-
207 (or equivalent) through a 500-ohm resis-
tor to pin 5 of component board A7 (fig. 3-3).

(2) Monitor the output at pin 5 of A7

€1, TM 11-5820-590-35-1

with Electronic Voltmeter AN/URM-145 (or
equivalent).__ v

(3) Set clarify capacitor C601 (fig. 3-4)
and calibrate capacitor C628 to approximately
midposition (half-open).

(4) Set all frequency controls to the
fourth position from fully counterclockwise.

(5) Connect a shunt load resistor (B, fig.
3-1) from pin 9 of A7 (fig. 8-8) to ground.

(6) Adjust T608 (fig. 3-3) for a maxi-
mum deflection of the AN/URM-145.

(7) Disconnect the shunt load resistor.

(8) Repeat the procedures given in (4)
through (6) above for the remaining trans-
formers as shown in the chart below.

Transformer Shunt load

being loaded resigtor connection Adjust transformer
T607T . ______ A7, pin 9 ________ T608
T608 ________ A7, pin 10 ________ T607
T609 ________ A7, pin 11 ________ T610
T610 ________ A7, pin 12 ________ T609

(9) Disconnect the shunt load resistor
from pin 12 of AT.

(10) Check the voltmeter for an output of
0.5 to 1.5 volt rms.

(11) Check the frequency meter for an
output of 42,725 +1 kc. Repeat the proce-
dures given in (5) through (10) above if the
desired output frequency is not obtained.

(12) Rotate 100-kc oscillator switch S3
(fig. 3-32) through all 10 positions and check
to see that the AN/URM-145 indication does
not vary more than 2.5 db at any position. If
this limit is exceeded, repeat the alignment
procedure.

NOTE

Output circuit A8 has no adjust-
ments. The two frequencies are re-
ceived in the mixer and mixed down
to the desired output frequency.
Fixed filter FL1 has a bandpass re-
sponse flat within 3 db from 8,750 to
19.749 ke.

3-23. RF Module Alignment

CAUTION
To avoid breaking the tuning slug
screw slots of transformers T701
through T717 during alignment, ap-
ply a light coating of MEK (TT-M-
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261) to the screw threads and let sit
from 2 to 8 minutes.

Align the RF module as follows:
a. RF Module Amplifier.

(1) Connect Signal Generator AN/GRM-
50 to J702 through 20-db match pad (figs 3-1
and 3-34).

(2) Connect a 5-kilohm potentiometer
and 1-kilohm resistor across the output of
Power Supply HP6439A.

(3) Connect the positive lead of the powe’
supply to pin 8 of TB701, and the negativ
lead to pin 4 of TB701.

(4) Connect the arm of the potentiometer
to pin 2 of TB701.

SIGNAL 20 DB J702
GENERATOR MATCH —O
AN/GRM=-50 PAD
2 ELECTRONIC
o VOLTMETER
K2 AN/URM- 145
TB70!
RF —
MODULE 4
lo)
2
o 2 5K
| |
o S3IK
3
O
£
{
E\
+ -
POWER
SUPPLY
HPE439A
A. RECEIVE
J705
"98 %HM BALANCED 3 ELECTRONIC
MIXER VOLTMETER
L Z\ AN/URM-145
RF TB70I
MODULE ]
2
o]
4 -
e O pOWER
SIGNAL J703 3 + v
GENERATOR o 0 HPEA39A
AN/URM-250 | /
| |
TM5820-590-35-92
B. TRANSMIT ‘

Figure 3-34. RF module, alignment test setup.
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(5) Adjust the output of the power sup-
ply to 9 volts.

(6) Connect the AN/URM-145 to pin 2
of K2 (fig. 3-9).
' (7) Set C701 to the clockwise stop, maxi-
mum capacity (plates meshed).

(8) Set switch S1 to band 1 (completely
counterclockwise).

(9) Set the AN/GRM-50 for an output
of 2.001 mec *1 percent.

(10) Adjust the AN/GRM-50 until an out-
put is observed at pin 2 of relay K2.

(11) Adjust the 5-kilohm potentiometer
for a maximum output as indicated on the
AN/URM-145, reducing the AN/GRM-50 out-
put level below 100 millivolts rms.

Croz  T701  C7o4 T2 c7  TT05  CTio Te

1704 €706

C705 T703 %

¢t T709  C720  TTIC CT2l T7I3 CT3L TH4 C733
- 0 ] : ;

T707. C712 T708 C7I3

C 1, TM 11-5820-590-35-1

(12) Tune transformers T701, T705, and
T709 (figs 8-85 and 3-36) for a maximum in-
dication on the AN/URM-145. As peaking
proceeds, reduce the AN/GRM-50 level as nec-
essary to keep the output level below 100 mv.

(13) Rotate capacitor C701 counterclock-
wise to minimum capacity (plates out of
mesh).

(14) Set the AN/GRM-50 to 3.001 mec
+1 percent.

(16) Tune capacitors C703, C710, and C-
720 for a maximum indication on the AN/
URM-145. Adjust the AN/GRM-50 as re-
quired to keep the output below 100 mv.

(16) Repeat the procedures in (7) through
(15) above until the last adjustment gives

/

T?Il C722 T7I2 €723 T7IS C734 T7I6 C736

Figure 8-35. RF module, bottom view.
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Figure 3-36. RF module, top view.

less than 1 db of change per trimmer capacitor
adjustment.

(17) Repeat the procedures in (7) through
(16) above to align the remaining bands of
the radiofrequency circuit as shown in the
chart below.

AN/GRM-50

Band (me) C701 setting Type

1 2.001 Max (8 turns ew). T701, T705, T709
1 4.001 Min (3 turns ccw). €703, C710, C720
2 4.001 Max (3 turns cw). T702, T706, T710
2 7.001 Min (8 turns ccw). C704, C711, C721
38 7.001 Max (3 turns ew). T708, T707, T711
3 12,001 Min (3 turns ccw). C705, C712, C722
4 12,001 Max (3 turns cw). T704, T708, T712
4 18.001 Min (8 turns cew). CT06, C713, C723
b. Synthesizer Amplifier.

(1) Connect the power supply positive
lead to pin 8 of TB701, and the negative lead
to pin 4 of TB701.

(2) Connect the AN/URM-25D to J703.

(3) Connect Electronic Voltmeter AN/
URM-145 to pin 3 of Z1 (fig. 3-9).

(4) Connect a 100-ohm, 1/2-watt resistor
to J705.

(5) Adjust the power supply output to
9 volts.

(6) Set C701 to maximum -capacity

3-40

(plates meshed), and S1 fully counterclock-
wise (band 1).

(7) Set the signal generator for an out-
put of 38.75 mec =*1 percent, and adjust the
level until an output is observed at pin 8 of A1l.

(8) Adjust transformer T718 (figs 3-35
and 3-36) for a maximum output as indicated
on the AN/URM-145, reducing the signal
generator level as necessary to keep the out-
put below 100 millivolts.

(9) Set C701 to minimum
(plates out of mesh).

(10) Set the signal generator to 5.75 me
*+1 percent.

(11) Adjust C731 for a maximum output
as indicated on the AN/URM-145; adjust the
signal generator to keep the output level below
100 millivolts as required.

(12) Repeat the procedures in (8) through
(11) above until the last adjustment gives
less than 1 db of change per trimmer capam’cor -
adjustment. (

(13) Repeat the procedures in (6)
through (12) above to align the remaining
bands in the synthesizer circuit as shown in
the chart below.

capacity



S1 setting Synth

7 PEAK NOISE control
band  AN/URM-25D

C701 setting Tune

1 3.756 Max (8 turns ew) T713
1 5.75 Min (3 turns ccw) C731
2 5.75 Max (3 turns cw) T714
2 8.75 Min (3 turns cew) C733
3 8.75 Max (3 turns cw) T715
3 13.75 Min (8 turns cew) C734
4 13.75 Max (8 turns cw) T716
4 19.75 Min (8 turns ccw) C736

(14) Connect the AN/URM-145 acorss the
100-ohm resistor at J705.

(15) Connect the signal generator to pin
5 of Z1.

(16) Set the signal generator to 1.75 me,
and adjust the signal generator level until an
output is observed on the AN/URM-145.

(17) Adjust T717 (fig. 8-9) for maximum
output as indicated on the AN/URM-145.

3-24. IF Audio Module Alignment

CAUTION
To avoid breaking the tuning slug
screw slots of transformers T401
through T404 during alignment, ap-
ply a light coating of MEK (TT-M-
261) to the screw threads and let sit
from 2 to 3 minutes.

a. Receive Mode Alignment. With the test
equipment connected as shown in A (RE-
CEIVE), figure 3-12, perform the following
alignment:

(1) Set power supply No. 2 to OFF Set
power supply No. 1 to 9 volts at 50 ma.

(2) Set the AN/GRM-50 to 1.749 mec at
30 microvolts rms.

(3) Set the AN/URM-25D to 1.750 mc
at 1.0 volt rms.

(4) Set potentiometer R415 (fig. 3-37)
to its maximum clockwise position.

(5) Adjust the level and frequency of the
AN/GRM-50 (fig. 3-12) to obtain 1.0 volt rms
at pin 1 of TB202 as indicated on Multimeter
ME-26B/U.

(6) Adjust the 2-kilohm potentiometer
‘or a maximum output at pin 1 of TB202.

(7) Adjust transformers T401, T402, T-
408, and T404 (fig. 3-37) for a maximum out-
put at pin 1 of TB202. During the adjust-
ments, reduce the level of the AN/GRM-50

C 1, TM 11-5820-590-35-1

to keep the output at pin 1 of TB202 below
1.4 volt rms.

(8) Repeat the procedures in (7) above
until no further increase in the output is
noted.

(9) Adjust the AN/GRM-50 for a fre-
quency output at pin 1 of TB202 of 1 ke as
indicated on the AN/USM-207.

(10) Adjust the AN/GRM-50 output level
to 30 microvolts. Set potentiometer R415 for
an output of 1.0 volt rms at pin 1 of TB202.

b. Transmit Mode Alignment. With the test
equipment connected as shown in B (TRANS-
MIT), figure 3-12, perform the following
alignment:

(1) Connect a clip lead from pin 3 of
TB202 to pin 4. Adjust power supply No. 1
to 9 volts at 50 ma. Adjust power supply No.
2 to 12 volts at 500 ma. Adjust the signal
generator to 1.750 mc at 1.0 volt rms.

(2) Adjust potentiometer R434 (fig. 3-
13) for a minimum output at J401 as indicated
on Electronic Voltmeter AN/URM-145 (fig.
3-12).

"(3) Remove the clip lead from pin 8 and
pin 4 of TB202. Set the AN/URM-127 to 1 ke
at 1.2 millivolts rms.

(4) Adjust potentiometer R432 (fig. 3-
13) until the output at J401 is 28 0.5 milli-
volts rms as indicated on the AN/URM-145.

3-25. Frequency Generator Module
Alignment

To align the 10-ke calibrate pulse output, con-
nect the test equipment as shown in figure
3-14 and proceed as follows:

a. Connect the oscilloscope to the emitter of
transistor Q12 (fig. 3-38).

b. Connect the AN/USM-207 to the vertical
output of the AN/USM-140B.

c. Adjust R515 until an output of 250 ke
+100 cps is observed on the AN/USM-207.
Center the R515 adjustment between the two

extremes within which locking to 250 ke oc-
curs.

d. With a clip lead, short circuit the base
of Q12 to ground.

e. Connect the AN/USM-140B probe to the
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emitter of Q13, and adjust R520 until an out-
put of 46 ke +£100 cps is observed on the fre-
quency meter.

f. Remove the clip lead from Q12, and short
circuit the base of Q13 to ground.

g. Connect the AN/USM-140B probe to the
emitter of Q14, and adjust R525 until an out-
put of 9.6 ke +100 cps is observed on the fre-
quency meter. ;

h. Connect the clip lead from Q13. |

T401
Rl

CRS

R3

R24

TM5820-590-35-1-Cl-49 (D

Figure 3-87®. IF Audio module, rear view, component boards removed (part 1 of 2).
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Q2 CI§ CIT'CI3 CI5 L2 L4 €25 C44 L5 C27 C46 Q5  C30° C9 29

FLI

TM5820-590-35-1-Cl-49 () .

Figure 3-37®. IF Audio module, rear view, component boards removed (part 2 of 2),
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FREQUENCY FREQUENCY

DIVIDER

STANDARD |

o

RIS RI8 Q2 B LI

R32 R3| R35 Re8 R22 RIl RI3 R525 RI7 Ri2 R4 Qil R520 R5I5 RI6
TM5820-590-35-1-C1-50

Figure 3-38Q). Frequency generator module, front view (part 1 of 2).

3-44



c 1, TM 11-5820-590-35-1

FREQUENCY H FREQUENCY TERM. | TERM. 3
STANDARD - DIVIDER
T3 O Cia . TB50I Ti2 Ci3 CRI2 Til
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°
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=
"
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"
=
=
u
F
5
H
0
"

CRIS ci5 Ci6 CRI4 CI7 CRI3 CRII cil c2
TM5820-590-35-I-C1-50 ®

Figure 3-38®. Frequency generator module, front view (part 2 of 2).
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CHAPTER 4

GENERAL SUPPORT TESTING PROCEDURES

4-1. General

a. Testing procedures are prepared for use
by Signal Field Maintenance Shops and Sig-
nal Service Organizations responsible for gen-
eral support maintenance of electronic equip-
ment to determine the acceptability of re-
paired electronic equipment. These procedures
set forth specific requirements that repaired
electronic equipment must meet before it is
returned to the using organization. The test-
ing procedures may also be used as a guide
for the testing of equipment that has been re-
paired at direct support if the proper tools
and test equipment are available. A summary
of the performance standards is given in para-
graph 4-7.

b. Comply with the instructions preceding
the body of each chart before proceeding to
the chart. Perform each test in sequence. Do
not vary the sequence. For each step, perform
all the actions required in the Control settings
columns; then perform each specific test pro-

cedure, and verify it against its performance
standard.

4-2. Test Equipment

All test equipments required to perform the

testing procedures given in this chapter are
listed in the chart below and are authorized
under TA-11-17, Signal Field Maintenance
Shops, and TA-11-100 (11-17), Allowances
of Signal Corps Expendable Supplies for
Signal Field Maintenance Shop, Continental
United States.

a. Test Equipment.
Nomenclature
Signal Generator

Technical manual

AN/GRM-50 T™M 11-6625-573-15
Electronic Voltmeter
AN/URM-145 TM 11-6625-524-14

Multimeter ME-26B,/U TM 11-6625-200-12
b. Other Equipment.

(1) Power Supply HP6439A (or equiva-
lent).

(2) Dummy load, 50-ohm, 20-watt.
(3) Probe T-Connector PH11042A.

c. Fabricated FEquipment. A 20-db match
pad is required. Refer to paragraph 3-la for
details.

4-3. Physical Tests and Inspection
a. Test Fquipment and Materials. None.

b. Test Connections and Conditions. None,
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SIGNAL GENERATOR

AN/GRM-50

™ 11-5820-590-35-1

POWER SUPPLY
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Q o '
|_RF ouT
0o 00 G& TO PINS 5-6 (+) AND
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ANT RT UNIT
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o

NOTE:
1 INDICATES EQUIPMENT MARKING

)

RF PROBE

7

TO PINS A AND B OF AUDIO JACK J202 TM5820-590—-35-C2-86

Figure j—1. Radio set receive test.
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4-4. Radio Set, Receive Test
a. Test Equipment and Materials.
(1) Signal Generator AN/GRM-50.
(2) Electronic Voltmeter AN/URM-145.

(3) Power Supply HP6439A (or equiva-
lent).

4-4

(4) 20-db match pad.

b. Test Connections and Conditions. Con-
nect Receiver-Transmitter, Radio RT-794B/
PRC-74 (rt unit) and the test equipment a
shown in figure 4-1. Turn on the equipment,
and allow it 5 minutes to warm up before
proceeding.
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POWER SUPPLY
HP6&439A

° 0 o)
- o o

POWER SUPPLY LEADS

TO PINS 5-6 (4) AND
2-3 (=) OF J30I

>
4
3

DUMMY LOAD

RT UNIT
RT-794B/PRC-74

”ﬁ@@ 5669 |
@ ® O @ O
I Ny PR

MICROPHONE
M-80/U

O

HEADSET
H-140/U

NOTE:
I INDICATES EQUIPMENT MARKING.

%
0
°]

AN\

O

®)
@Q

Ac TM5820-590~35-C2-85

Figure 4,—2. Radio set tramsmit test.

4-6



™M 11-5820~-590-35-1

4-5, Radio Set Transmit Test (3) Probe T-connector HP11042A.
(4) Dummy load, 50-ohm, 20-watt.

a. Test Equipment and Materials.
b. Test Connections and Conditions. Con-

(1) Multimeter ME-26B/U. nect the equipment as shown in figure 4-2.
(2) Power Supply HP6439A (or equiva- Turn on the equipment, and allow it 5 minutes
lent). to warm up before proceeding.
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4-6. Power Supply PP-4514/PRC-74

a. Test Equipment and Materials. The only

test equipment required is Multimeter ME-
26B/U.-

b. Test Connections and Conditions. Re-

™ 11-5820-590-35-1

move the battery charger module. Connect
the negative lead of Multimeter ME-26B/U to
pin 1 of J3 (fig. 2-10), and the positive lead
to pin 2, Turn on the test equipment, and allow
it 1 minute to warm up.
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4-7. Summary of Test Data

Personnel may find it convenient to arrange a checklist in a manner similar to that shown be-
low:
RT-794B/PRC-7}

Actual Test Data Performance Standard

1. RECEIVE MODE

a. 2.000 me 0.707 volts rms minimum
b. 4.000 me 0.707 volts rms minimum
¢. 7.000 me 0.707 volts rms minimum
d. 12,000 mc 0.707 volts rms minimum

2. TRANSMIT MODE

Continuous wave output Power output peaks

a. 2.000 me _ 25.5 volts rms minimum 26-37 volts
b. 4.000 me 25.5 volts rms minimum 26-37 volts
¢. 7.000 mc 25.5 volts rms minimum 26-37 volts
d. 12.000 mc 25.5 volts rms minimum 26-37 volts

PP-4514/PRC-T4

OUTPUT VOLTAGE
REGULATION
a. Module case
b. Power supply module
¢. Battery charger

Actual Test Data Performance Standard

20 to 40 volts
14 +3 volts
20 volts

4-11
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CHAPTER 4.1
DEPOT MAINTENANCE

Section .

4.1-1. Test Equipment and Additional

- Equipment Required
The test equipment and additional equipment
required for depot maintenance of the power
amplifier module is listed in @ and b below.

a. Test Equipment.
(1) Generator, Signal AN/GRM-50.
(2) Multimeter ME-26B/U.
(3) Multimeter TS-352B/U (three re-
quired).
(4) Power Supply, Hewlett-Packard HP
6439A (three required).

b. Additional Equipment.
(1) Resistor, 50-ohm, 20-watt.

(2) Hewlett-Packard TEE Connector No.
11042A (T-connector).

4,1-2. Power Amplifier Module
Troubleshooting

a. Connect the test equipment to the power
amplifier module as shown in figure 4.1-1.

b. Set power supply No. 1 for 12.0 volts
+0.6, 200 ma.

¢. Set power supply No. 2 for 9.0 volts
+0.45, 400 ma.

d. Set power supply No. 3 for 40 volts *2,

1 ampere.

e. Set the AN/GRM-50 to 2 mec at 10 mv.

f. Set Multimeter TS-352B/U No. 1 to the
1-MA scale, Multimeter TS-352B/U No. 2 to
the 10-VDC scale, and Multimeter TS-352B/U
1No. 8 to the 1,000-MA. scale.

g. Adj‘ust the AN/GRM-50 output for an in-
dication of 850 ma on multimeter No. 3.

h. Adjust L807 and C825 (fig. 4.1-2) for a
maximum indication on multimeter No. 1.

POWER AMPLIFIER MODULE

2. Adjust the AN/GRM-50 output for an
indication of 24.5 volts ac on Multimeter ME-
26B/U (fig. 4.1-1).

7. The input level from the signal generator
shall be equal to or less than 70 mv.

k. Multimeter No. 1 shall indicate 0.5 to 1.0
ma.

{. Multimeter No. 3 shall indicate 850 #+ 0,
—150 ma.

m. Repeat the procedures in g through I
above for each of the following frequencies:
3.5 me, 6 me, 10.5 me, and 18 me.

n. Reduce the output of power supply No. 3
to 30 volts. Multimeter ME-26B/U shall indi-
cate less than 5 volts ac.

0. If the ME-26B/U indications are not
within tolerance, perform the alignment pro-
cedure for the power amplifier module (para

4.1-5).

p. If the power amplifier cannot be aligned,

check the power amplifier module as follows:

(1) Unsolder the wire from relay K1, pin

A2, (fig. 4.1-8) (connected to junction of C825

and L807), and connect a 100-ohm, 20-watt
load between pin A2 and ground.

(2) Turn on all the power supplies.

(3) Set the AN/GRM-50 for an output
of 6 mc at 20 to 40 mv.

(4) Connect Multimeter ME-26B/U be-
tween the yellow primary winding of trans-
former T1 and ground. The ME-26B/U indica-
tion shall be approximately 2.1 volts ac.

(5) If the ME-26B/U indication obtained
in (4) above is low, check for defective com-
ponents in the preamplifier. Approximate
emitter voltages of Q1, Q2, and Q3 (fig. 4.1-4)

4.1-1
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MULTIMETER MULTIMETER
NO. 2 NO. |
TS-352B/U TS-352B/U
{
TB8O!
e 20K
Q804 2 172w
o AN _l_
R85 1 =
! f
: o
= RS
- |
I 4
| o
Q805 |
!
1
| 5
SIGNAL P8Ol |
GENERATOR ) |
AN/GRM-50 |
} 6
POWER | o T
AMPLIFIER | — MULTIMETER
| NO. 3
| 5 TS-352B/U
TB8O02 | o
| L |
|
|
A + - + - + —~
T-CONNECTOR -
HP-11042A 7 POWER © O POWER © O POWER ©
DUMMY LOAD — - SUPPLY NO.I SUPPLY SUPPLY
500, 20W . HP6439A NO.3 NO. 2
e +12V, 200MA +40V, IAMP 49V, 400MA
P -
~
rd
rd
NOTE:
MULTIMETER ,
ME-265/0U EQUIPMENT CONNECTED FOR
TROUBLESHOOTING TEST

———-— ADDITIONAL EQUIPMENT CONNECTED

FOR ALIGNMENT

TM5820-590-35~1-29

Figure 4.1-1. Power amplifier module, test setup.

shall be +0.5 volt, +1.2 volt, and +1.2 volt
respectively. Replace defective transistors.
(6) Disconnect Multimeter ME-26B,/U.

(7) Disconnect the 100-ohm load ((1)
above), and solder the wire to K1, pin A2
(from the junction of L807 and C825).

(8) Disconnect the AN/GRM-50 from
P801 (fig. 8-17).

(9) Multimeter No. 3 shall indicate less
than 100 ma.

4.1-2

(10) If the multimeter indication (9)
above) is greater than 100 ma, check for a
defective transistor Q4 or Q5 (fig. 4.1-3), or
bias network R12, R18, and R14 (figs. 4.1-4
and 4.1-3). .

(11) If no current flow is indicated ((9)
above) check for defective components in the
Q4 and Q5 circuits.

(12) Connect the AN/GRM-50 to P801
(fig. 4.1-5), and set the output for 6 mec at/

30 mv. '
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P802

SHIELD .
TM5820-590-35-1-32

Figure 4.1-2. Power amplifier module, right side, component board removed.

(13) Multimeter No. 8 should indicate be-
tween 650 and 1,000 ma.

(14) If the measurement obtained in (13)
above is not within tolerance, check for a de-
fective transistor Q4 or Q5 (fig. 4.1-8).

4.1-3. Power Amplifier Module Disassembly
(fig. 4.1-6)
Disassemble the power amplifier module as
Mlows :
" @. Remove four serews (1), and remove di-
vider shield (2).

b. Unsolder wires from driver board (8),
wnd remove driver board from preamplifier
chassis (11).

e. Disconnect wires from terminal board
TB801 (6).

d. Remove two screws (4) and washers (5),
and lift terminal board TB801 (6) from pre-
amplifier chassis (11).

¢. Unsolder wires from preamplifier board

9.

f. Remove four screws (7) and washers
(8), and lift preambplifier board (9) from pre-
amplifier chassis (11).

g. Unsolder wires from preamplifier chagssis
(11).

h. Remove four screws (10), and lift pre-

4.1-3
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Kl CR5 CR6 CR4 R24 CR3 R25

RIB R7 R835 VRS R20 CR7 RI6 RIS RI4

R2I R22 R23 RIS

TM5820-590-35~1-C~33(D)

Figure 4.1-3Q. Power amplifier module, left-hand side (part 1 of 2).

amplifier chassis (11) from power amplifier
chassis (23).
4. Unsolder wires from relay K1 (14).

7. Remove two nuts (12) and washers (13),
and lift relay Ki (14) from power amplifier
chassis (23).

k. Remove four setscrews (15) and two
shaft couplers (16).
I. Unsolder wires from capacitor C825 (20).

m. Remove three screws (17), and washers
(18), and lift capacitor C825 (20) from power
amplifier chassis (23).

n. Unsolder wires from inductor L807 (22).

4.1-4

0. (Applies to AN/PRC-74B only). Remove
nut (21), and lift inductor L807 (22) from
power amplifier chassis (23).

p. (Applies to AN/PRC-74C only). Remove
nut (21), lockwasher (21A), and lift inductor
L802 (22) from power amplifier chassis (23).

¢. (Applies to AN/PRC-74C only). Remove
antirotational washer (22A) from inductor
L807. s

{
4.1-4. Power Amplier Module Assembly
(fig. 4.1-6)
Reassemble the power amplifier module as fol-
lows: f
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C6 c7 Q6 L5 c8 2 C27 Q5 L8

c 1, TM 11-5820-590-35-1

C24 €22 €23 Cl9 C20 6 Q4 T2 Cl4 TI PB02

\

c28  cs
TM5820-590-35-1-Cl1-33 (2

Figure 4.1-3®. Power amplifier module, left-hand side (part 2 of 2).

a. (Applies to AN/PRC—74B only). Install
inductor L807 (22) in power amplifier chassis
(23), and secure with nut (21). Apply Loctite
Sealant (MIL-S-22473B, FSN 8030-926-
8953) to nut. Solder wire connections.

a.l (Applies to AN/PRC-74C only). Place
antirotational washer (22A) on shaft of in-
ductor L807. Install inductor L807 (22) and
lockwasher (21A) in power amplifier chassis
(23), and secure with nut (21). Apply Loctite
Sealant (MIL-S-22473B, FSN 8030-926-89-

3) to nut. Solder wire connections.

b. Install capacitor C825 (20) in power am-
plifier chassis (23), and secure with three
washers (18), and screws (17). Solder wire
~onnections.

¢. Install two shaft couplers (16) in power
amplifier chassis (23), and secure with four
setscrews (15).

d. Install relay K1 (14) in power amplifier
chassis (23), and secure with two washers
(13) and nuts (12). Solder wire connections.

e. Position preamplifier chassis (11) on
power amplifier chassis (28), and secure with
four serews (10). Solder wire connections.

f. Position preamplifier board (9) on pre-
amplifier chassis (11), and secure with four
washers (8) and screws (7). Solder wire con-
nections.

9. Position terminal board TB801 (6) on
preamplifier chassis (11), and secure with two

4.1-5
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P80

C6 LI R

C5 RNl L4 C8 CI3 Q3

 TM5820-590-35-1-CI-31,

Figure 4.1—4. Power amplifier module, right-hand side.

washers (5) and screws (4). Connect wires to
terminal board TBR01 (6).

h. Solder wire connections on driver board
(3).

1. Position driver board (3) and driver
shield (2) on preamplifier chassis (11), and
secure with four screws (1).

4.1-5. Power Amplifier Module Alignment

a. Connect the test equipment to the power
amplifier module as shown in figure 4.1-1.

4.1-6

b. Set power supply No. 1 to 12.0 volts
+0.6, 400 ma =40.

c. Set power supply No. 2 to 9.0 volts
+0.45, 200 ma *20.

d. Set power supply No. 8 to 40.0 volts +2,
1 ampere *=0.1. )

e. Set Signal Generator AN/GRM-50 to {
me, 10 mv.

f. Set multimeter No. 1 to the 1-MA scale,
multimeter No. 2 to the 10-VDC scale, and
multimeter No. 8 to the 1,000-MA scale. (

&
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7'[330[7 v P8OI

TM5820- 590-35-1-30.

Figure 4.1-5. Power amplifier module.

¢g. Adjust the AN/GRM-50 output level con-
trol until multimeter No. 3 indicates 850 ma.

h. Adjust L807 and C825 (fig. 4.1-2) for
a maximum indication on multimeter No. 1.

i. Adjust the AN/GRM-50 output level con-
trol until Multimeter ME-26B/U indicates
24.5 volts ac.

j. With Multimeter ME-26B/U, measure
the dec emitter voltages of Q4 and AS5. (fig.
4.1-8). The difference between the two volt-
ages shall be less than 50 mv de. If the dif-
ference exceeds 50 mv de, replace Q4 and Q5.

k. Adjust R835 (fig. 4.1-8) until multimeter
No. 2 indicates 8.5 volts.

4.1-7
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NOTE:
ON AN/PRC-74B THE ROTOR OF C825
IS CONNECTED TO GROUND.

ON AN/PRC-74C THE STATOR OF C825 TM5820-590-35-1-Cl- 42
IS CONNECTED TO GROUND.

Figure 4.1-6. Power amplifier module, exploded view.

4.1-8
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1 Screw 10 Screw 19 Deleted

2 Driver shield 11 Preamplifier chassis 20 Capacitor C825

3 Driver board 12 Nut 21 Nut

4 Screw 13 Washer 21A Lockwasher (AN/PRC-74C
5 Washer 14 Relay K1 only)

6 Terminal board TB801 15 Setscrew 22 Inductor L807

7 Screw 16 Shaft coupler 22A Antirotational Washer (AN/
8 Washer 17 Screw PRC-74C only)

9 Preamplifier board 18 Washer 23 Power amplifier chassis

Figure 4.1-6.—Continued.

Section 1.

4.1-6. Test Equipment and Additional
Equipment Required

The test equipment and additional equipment

required for depot maintenance of the power

supply module is lised in @ and b below.

a. Test Equipment.
(1) Multimeter TS-852B/U.
(2) Power Supply, Hewlett-Packard HP
6439A.

b. Additional Equipment.

(1) Resistor, 20-ohm =5 percent, 50-
watt.

(2) Resistor, 40-ohm =5 percent, 50-
watt.

(3) Resistor, 60-ohm =*5 percent, 2-
watt.

(4) Resistor, 80-ohm =5 percent, 25-
watt.

(5) Resistor, 800-ohm, 4-watt.
(6) Resistor, 900-ohm, 1/2-watt.

4.1-7. Power Supply Module
Troubleshooting
CAUTION
Do not turn off the power supply

at J301 when the multimeter is con-
nected.

a. Connect an 800-ohm, 4-watt resistor be-
tween the terminal 3 lead to TB201 of the

power supply module (figs. 4.1-7 and 4.1-8 and
ground).

b. Connect a 60-ohm, 2-watt resistor be-
“tween the terminal 7 lead to TB201 of the
power supply module and ground.

¢. Connect the negative terminal of the HP-
- 643%A to pins 2 and 3 of J301. Connect the

POWER SUPPLY MODULE

positive terminal of the HP6439A to pins 5
and 6 of J301.

d. With clip leads, connect the terminal 2
lead of TB201 to the terminal 6 lead, and
connect the terminal 1 lead to the terminal 8
lead.

e. Adjust the HP6439A for an output of 12
volts at 10 amperes.

f. Disconnect the clip lead from the terminal
1 lead. Measure and record the +9-volt out-
put at the terminal 7 lead with the TS-352B/
U. The output shall be 9.0 volts +0.6.

g. If the voltage measured is not within the
specified range, check transistor Q5 and its
associated components. The base voltage of Qb
should be approximately +9.7 volts. Check
fuse F2,

h. Turn off the HP6439A. Connect the clip
lead from the terminal 8 lead to the terminal
1 lead. Disconnect the 60-ohm resistor from
the terminal 7 lead, and replace it with a
900-ohm, 1/2-watt resistor. Disconnect the
800-ohm resistor from the terminal 3 lead, and
replace it with an 80-ohm, 25-watt resistor.

4. Turn on the HP6439A. Measure and rec-
ord the output at the terminal 8 lead with the
TS-352B/U. The output shall be +41.5 volts
+2.5.

4. If the voltage measured is not within the
specified range, check transistors Q1 through
Q4, Q6, and their associated components.
Check fuse F1.

k. Turn off the HP6439A. Disconnect the
80-ohm resistor from the terminal 3 lead, and
replace it with a 20-ohm, 50-watt resistor.

4.1-9
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MULTIMETER
TS-352B/U {

POWER
SUPPLY
HP6439A

O

POWER SUPPLY

4
o]

60
OHMS
2w

ﬂ
-
1=

@

800
OHMS
aw

|||—J

:

1=

oo,

TM5820-590~35-C2-84

Figure 4.1~7. Power supply module, test setup.

1. Turn on the HP6439A. The output at the
terminal 3 lead shall be not more than +30.0
volts. Turn off the HP6439A.

m. If the voltage measured is not within the
specified range, check transistors Q3, Q4, Q6,
and their associated components.

7. Disconnect the 20-ohm resistor from the
terminal 3 lead, and replace it with an 800-ohm,
4-watt resistor.

o. Turn on the HP68439A, and adjust it for
an output of 10.5 volts at 10 amperes.

p. Disconnect the 900-ohm re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>