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SECTION 1
GENERAL INFORMATION

1-1. GENERAL.

This manual contains equipment description and
instructions for; preparation for use and stowage,
operation, principles of operation, trouble shooting,
and repair for Radio Set AN/PRC-47 (figure 1-1).
1-2. FUNCTIONAL DESCRIPTION.

o. PURPOSE OF EQUIPMENT. - Radio SetAN/
PRC-47 (hereinafter referred to as the radio set)
is a complete portable high-frequency communica-
tions system including antenna and accessories.
The radio set provides continuous wave (CW) and
upper sideband (USB) voice transmission and re-
ception in l-kilocycle increments over the frequency
range of 2 to 11.999 megacycles. The equipment is
also capable of frequency shift keying (FSK) commu-
nication when operated in conjunction with a fre-
quency shift keying converter. The radio set may be
operated at its own control panel or from a remote
control panel.

RADIALS

-

b, EQUIPMENT APPLICATIONS., - The radio set
may be wused in portable, vehicle, and fixed
station applications. In the portable application,
the complete equipment can be packed by two
men. For this application, the radio set is
powered by a 24-volt battery which is part of
the equipment. For mobile application, the equip-

ment is mounted in a suitable vehicle (for
example; truck, 1/4-ton 4 x 4 M38A1l) andis
powered by the vehicle’s 26.5-volt d-c gener-
ator. For fixed station application, the equip-

ment may be powered by a 115-volt, single-phase,
400-cps power supply. Figure 1-1 shows a field
setup of Radio Set AN/PRC-47, and figure 1-2
shows placement of radial wires.

For high-power voice or CW operation (extended
time) the radic set duty cycle is 1 minute (maxi-
mum) of transmission for every 9 minutes (mini-
mum) of reception. For low-power extended time
operation, the duty cycle for voice or CW operation
is 2 minutes transmit for 9 minutes receive
time.

RADIALS

\

ELECTRICAL
EQUIPMENT LEGS
MT-278§/PRc-47

/\

©)

|

RADIO

RECEIVER-

TRANSMITTER
RT-671/PRC~4T

RADIALS

PLAN

VIEW

e

RADIALS

Figure 1-2. Radio Set AN/PRC-47 Field Setup, Plan View, Radial Placement
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TABLE 1-1. BATTERY CELL PERFORMANCE (WET)

TEMPERATURE CAPACITY RECHARGE WET LIFE CHARGE RETENTION
(deg C) (deg F) (amp-hr) CYCLES {(months) (percentage)

-25 -13 15 15 6 80% for 6 months

-18 0 20 20 6 80% for 6 months

0 +32 20 25 12 80% for 6 months

+5 +41 20 50 18 80% for 6 months

+30 +86 20 50 18 80% for 6 months

+38 +100 20 25 12 70% for 3 months

+50 +122 20 15 2 50% for 1 month

+60 +140 20 10 1 50% for 2 days

acceptance as follows: a 0.5-~hour charge period re-
places 50 percent of the capacity removedon previous
discharge; a 4-hour charge period replaces 60 per-
cent of the capacity removed on the previous
discharge. All recharging must be with Battery
Charger PP-3240/U or itsexactreplacement. Curves
for battery charging are shown in figure 2-1 of
Operator’s Manual for Radio Set AN/PRC-47 and
Accessories (TM-03817A-12/1).

(7) STORAGE. -Dry, charged cells are filled
with an inert gas by the manufacturer and may be
stored under the following conditions:

temperature range -65°C to +65°C (-85°F to

+149°F)
relative humidity 100 percent
attitude any
altitude 40,000 ft.

Wet, charged cells should be stored in an
position and will perform as per table 1-1.

upright

d. POWER CABLES. - Three separate power cables
are provided with the equipment for the three applica-
tions described in paragraph 1-2a (see figure 1-7).
Electrical Power Cable Assembly CX-8395/ PRC-47
is used in the portable application to connect the
battery power supply to Radio Receiver-Transmitter
RT-671/PRC-47. Electrical Power Cable Assembly
CX-8394/PRC-47 is used in the mobile application
to connect a 26.5-volt d-c system to RT-671/FPRC-47.
Electrical Power Cable Assembly CX-8393/PRC-47
is used in the fixed site application to connect a 115-
volt, single-phase, 400-~cps source to RT-671/PRC-47.

CHANGE 1

e. ANTENNAS. - The radio set includes Antenna
AS-1320/PRC-47 (a 15-foot whip) and Antenna
AS-1321/PRC-47 (a long-wire antenna) either of
which may be connected to the receiver-transmitter.
Both antennas connect directly to the control panel
of the RT-671/PRC-47.

Antenna AS-1320/PRC-47 consists of nine sections
which can be assembled quickly by hand (see figure
1-7). Antenna AS-1321/PRC-47 (see figure 1-7) is
a 45-foot antenna with insulators at 15 feet and 25
feet. Jumpers with alligator clips are permanently
attached near the insulators so that the correct
antenna length for the operating frequency may be
chosen by shorting out the insulators as required.

For the mobile application, the radio set is used
with a vehicular whip antenna. For the fixed site
application, any suitable antenna may be used. In
the mobile and fixed site application, the antenna
terminal adapter is taken off the long-wire antenna
and used with the antenna lead wire to connect the
antenna to the receiver-transmitter control panel.

f. ELECTRICAL EQUIPMENT LEGS MT-2786/
PRC-47. - Electrical Equipment Legs MT-2786/
PRC-47 (see figure 1-1) are included with the radio
set to support the receiver-transmitter or to prevent
tipping when Antenna AS-1320/PRC-47 is used in
high winds. The electrical equipment legs attach to
each end of the receiver-transmitter, as shown in
figure 1-1, and are adjustable to compensate for
uneven ground conditions.

g. ANTENNA GROUND PLANE.-The antenna
ground plane for the portable application consists of
eight wires permanently attached to Electrical Equip-
ment Legs MT-2786/PRC-47. When radio set is set
up for transmission, the eight ground plane wires are

1-5
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TABLE 1-2. QUICK REFERENCE DATA (Sheet 2 of 3)

CONDITIONS SPECIFICATIONS
Modes of Operation USB only; Voice, FSK, or CW (f, +800 cps)
Frequency Range 2 to 11.999 mc in 1-kc increments.
Number of Channels 10,000
Transmit Power Output 20 watts peak envelope power (low power).

(nominal into 50-ohm load) 100 watts peak envelope power (high power).

Receive Sensitivity Signal-plus-noise to noise ratio of at least 10 db
with 2.0 microvolts r-f input and 50 milliwatts
minimum audio output.

Receive Selectivity Response to signals from 300 to 3000 cps above se~
lected channel frequency not more than +6 db from
response to signal 1700 cps above selected channel
frequency; response at least -60 db at 4600 cps above
and 1000 cps below selected channel frequency.

Receive I-F Rejection At least 80 db down.

Receive Image Rejection With reference to 5-microvolt input signals; 80 db
from 2.000 to 5.999 mc, 60 db from 6.000 to 9.999
mc, 50 db from 10.000 to 11.999 mec.

Receive Agce Characteristics Maximum variation of 10 db for input signals of 5
to 100,000 microvolts.

Receive Audio Output At least 500 milliwatts for 1000-microvolt input.

Receive Audio Distortion Does not exceed 15 percent for 1000-microvolt r-f
input signal and 500-milliwatt output signal,

Receive Over-all Audio Response Within 26 db from 300 to 3000 cps with reference
to 1700 cps.

Undesired Sideband Rejection At least 60 db.

Third Order Intermodulation Products At least 30 db down.

Transmit Carrier Suppression At least 40 db down.

Harmonic Spurious Emission Second harmonic at least 35 db down from trans-

mission; all others at least 50 db down from
transmission output.

Frequency Stability +25 cps for 60 days.
Battery Service Conditions

Ambient Temperature ~-25°C to +60°C (-13°F to +140°F).

1-8 CHANGE 1
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TABLE 1-2. QUICK REFERENCE DATA (Sheet 3 of 3)

CONDITIONS SPECIFICATIONS
Shock, Vibration, Inclination Per MIL-E-16400 except vibration range shall
extend to 55 cps.
Humidity Up to 100 percent, relative.
Altitude Up to 15,000 feet.
Attitude Any position.

1-5. EQUIPMENT LISTS.

Table 1-3 lists the equipment supplied as part of the radio set. Table 1-4 lists optional equipment.

TABLE 1-3. EQUIPMENT SUPFLIED (Sheet 1 of 2)

QUANTITY NOMENCLATURE *OVER-ALL DIMENSIONS
PER *VOLUME | *WEIGHT
EQUIPMENT NAME DESIGNATION H w D

1 Radio Receiver-| RT-671/PRC-47 13-13/32 | 21-5/32 6-29/32 1.25 40.8
Transmitter

3 Storage BB-451/U 7-27/32 11-5/8 4-1/8 { 0.25 17.0
Battery

1 Antenna AS-1320/PRC-47 180 4.0

(long)

(packed in 2-1/2 4 24-1/2
carrier)

1 Radio Set Case CY-3700/PRC-47 | 17 28 20-3/4 65

1 Electrical CX-8393/PRC-47 | 50 1t 6.68
Power Cable long
Assembly

1 Electrical CX-8395/PRC 31t 0.5
Power Cable long
Assembly

1 Electrical CX-8394/PRC-47 | 10 ft 1.5
Power Cable _ long
Assembly

1 Battery MX-4430/PRC-47 | 2-3/4 10-27/32 | 4-3/32 1.8
Terminal
Adapter

1 Set, Frame 1.25
Accessories

1 Handset H-33E/PT 1.0

1 Headset H-R0€ 11-233 1.12

(modified)

ORIGINAL ' 1-9
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TABLE 1-3. EQUIPMENT SUPFLIED (Sheet 2 of 2)

QUANTITY NOMENCLATURE *OVER-ALL DIMENSIONS
PER *VOLUME |} *WEIGHT
EQUIPMENT NAME DESIGNATION H W D
1 Telegraph Key J-45 0.88
1 Cable to U-239/PRC-47 0.4
Connector
Adapter
1 Loudspeaker LS-166/U 3.875
1 Antenna AS-1321/PRC-47 45 ft 2.5
long
1 Electrical CX-8396/PRC-47 0.38
Special Purpose
Branched Cable
Assembly
2 (sets) Electrical | MT-278¢ PRC-47 } 2-1/2 3-7/8 18.0 5.48
Equipment Leg
1 1 Rucksack 1.31
2 Rucksack Frames

*Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in pounds.

TABLE 1-4. OPTIONAL EQUIPMENT (NOT SUPPLIED)

QUANTITY :

PER NOMENCLATURE OVER-ALL DIMENSIONS
EQUIPMENT

4 VehioteM ine Kit-ncludes)

Accessories Case CY-3657/PRC-47 10 x 28-7/16 x 16-7/16 inches
volume is 2.6 cu. ft.
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SECTION 2
PREPARATION FOR USE AND STOWAGE

Complete instructions for setting up the equipment, are given in section 2 of Operator’s Manual for Radio
stowing the equipment in portable packs, and stowing Set AN/PRC-47 and Accessories (TM-03817A-12/1).
the equipment in Radio Set Case CY-3700/PRC-47 Refer to section 2 of TM-~03817A-12/1.

ORIGINAL 2-1
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SECTION 3
OPERATOR'’S SECTION

An operator’s functional description of the equip- instructions are giveninsection3 of Operator’s Manual
ment and a description of all controls as well as for Radio Set AN/PRC-47 and Accessories (TM-
operating procedures and operator’s maintenance 03817A-12/1). Refer to section 3 of TM-03817A-12/1.

ORIGINAL
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SECTION 4

PRINCIPLES OF

4-1, OVER-ALL FUNCTIONAL DESCRIPTION.

All major functional circuits of Radio Set AN/
PRC-47 are contained in Radio Receiver~-Transmitter
RT-671/PRC-47. This unit consists of three func-
tional groups of circuits which are shown in figure
4.1: transmit-receive circuits, frequency control
circuits, and power supply circuits. Radio Receiver-
Transmitter RT-671/PRC-47 consists of the following
nomenclatured subassemblies:

Audio Frequency Amplifier AM-3506/PRC-47
(module Al)

Amplifier-Modulator AM-3507/PRC-47 (module A2)

Radio Frequency Oscillator 0-1032/PRC-47
(module A6)

OPERATION

Oscillator Control C-4311/PRC-47 (module A7)

Power Supply PP-3518/PRC-47 (module A5)

Signal Data Translator CV-1377( )/PRC-47
(module A3)

Electrical Equipment Chassis CH-474/PRC-47

Panel Cover CW-647/PRC-47

The transmit-receive circuits provide voice com-
munication (USB only), CW communication, or fre-
quency shift keying (FSK) communication. The
operating frequency may be selected in 1-kilocycle
increments within the frequency range of 2.0t011.999
megacycles. During transmission, either a micro-
phone audio signal from Handset H-33E/PT or an
FSK audio signal from an external FSK unit, such as
CV-786/TRC-75, may be applied to the audio input

ANTENNA
F[S)Ko EARPHONE
AUDI
FSK C”
UNIT . —p—i
[ * ] HANDSET
* H-33E/PT
v SIDETONE
MIKE OR LOUDSPEAKER
MIKE
AUDIO RCVR
AUDIO INPUT TRANSMIT- AUDIO
RECE IVE
l CIRCUITS
HANDSET H-33E/PT > CW KEYING LS-166/U
TELEGRAPH
KEY J-45 HV W 500-KC § 2570 HEADSET
\ku POWER f POWER] CARRIER ] 12,499 H-233
)’ MC -’——j
DC
GENERATOR
(SEE NOTE)
| NOTE:
26.5VDC ONE POWER INPUT SOURCE
BB-451/U - NECESSARY. DC GENERATOR
”Mc‘ gggVPES AND 1I5VAC SOURCE ARE
NOT PART OF AN/PRC—47
(SEE NOTE) CIRCUITS E— - P ENCY
LV POWER CIRCUITS
R/T.
[ISVAC -
SOURCE
(SEE NOTE).
Figure 4-1. Over-all Functional Block Diagram
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of the transmit-receive circuits. The audio output
from the CV-786/TRC-75 is 1.5 volts at 150 ohms
and 3.0 volts at 600 ohms., This is more than ade-
quate input for the transmit audio input circuits, but
no adjustment is required as audio limiter and alc
circuits in the transmitter compensate for levels.
The input requirements for the CV-786/TRC-75 are
100 millivolts to 4.0 volts at 600 to 1000 ohms;
receiver audio output is more than adequate for this
requirement. The RT-671/PRC-47 VOLUME control
may be adjusted as necessary for proper level to
the CV-786/TRC-75. For CW operation, a keying
signal from Telegraph Key J-45 is applied to the
transmit-receive circuits to control an internally
generated 800-cps audio signal. The transmit-receive
circuits use the modulating audio signal and a 500-kc
carrier signal from the frequency control circuits
to produce a double-sideband, suppressed-carrier
signal. With the undesired sideband and the 500-kec
carrier suppressed, this nominal 500-kc signal is
frequency-converted to the desired communications
frequency by mixing it with a local oscillator signal
from the frequency control circuits. The local os-
cillator signal can be selected in 1-kc steps within
the range from 2.5 to 12.499 mc to produce a trans-
mission frequency output from 2.0 to 11.999 mec.
This output is supplied to the antenna. If the trans-
mission is at a satisfactory power level, a portion
of the transmitted audio is applied to the selected
audio device as a sidetone. The sidetone may be
heard either at Handset H-33E/PT, Headset H-233,
‘or Loudspeaker LS-166/U,

During reception, the transmit-receive circuits
reverse the transmission sequence, using many of the
stages that were used for transmission. Thus, the
r-f signal from the antenna is mixed with the selected
local oscillator frequency from 2.5 to 12.499 mc which
is supplied by the frequency control circuits. This
converts the selected communications channel from
2.0 to 11.999 mc to the i-f frequency of 500 kc. This
is converted to audio by mixing it with the 500-ke
carrier from the frequency control circuits. The
resulting audio is supplied to the audio component
being used,. . '

The power supply circuits provide all supply volt-
ages required by the radio set. The supply voltages
may be derived from a +26.5-volt d-¢ input or a 115-
volt a-c input. For the +26.5-volt d-c input, either
Storage Battery BB-451/U or a d-c generator may
be used. The power supply circuits produce two
sets of supply voltages. When transmission is not
required, only a set of low-voltage outputs is used.
The low-voltage outputs provide the necessary power
for the operation of all stages in the transmit-
receive circuits which are used for reception and
for the operation of the frequency control circuits.
A separate set of high-voltage outputs are turned
on only when transmission is required. These out~
puts provide the additional power to supply the
high power r-f output stages in the transmit-receive
circuits.

4-2
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4-2. TRANSMIT-RECEIVE CIRCUITS.

i

a. GENERAL DESCRIPTION, (See figure 4-2.)

(1) TRANSMISSION. - For voice transmission,
audio signals are supplied from the microphone to
a microphone audio amplifier circuit in audio fre-
quency amplifier module Al. This circuit amplifies
the audio and compresses it to provide a reasonably
steady audio level regardless of variations in the
microphone input. A portion of the amplified audio
is used as a sidetone signal and is applied through
an audio output amplifier in Audio Frequency Ampli-
fier AM-3506/PRC-47 to the headphones for moni-
toring. Another portion of the amplified audio is
applied to a vox (voice-operated transmitter) circuit
in Audio Frequency Amplifier AM-3506/PRC-47.
Whenever the audio signals exceed a minimum thresh-
old level, the vox circuit supplies a vox switching
signal to wvarious circuits in the radio set. This
signal switches the radio set from its normal receive
condition to the transmit condition. For CW trans-
mission or during tuning, a ground potential switching
signal turns on an 800-cps oscillator in the audio
frequency amplifier module. The oscillator provides
a continuous audio tone to replace the microphone
input.

The portion of the amplified audio signal used to
modulate the transmitter is fed to a balanced modu-
lator in Amplifier-Modulator AM-3507/PRC-47. Here
the audio signal is mixed with a 500-kc carrier sig-
nal from Radio Frequency Oscillator 0-1032/PRC-47
in the frequency control circuits. The balanced modu-
lator produces upper and lower sidebands but sup-
presses the 500-kc carrier. The sideband signal is
then applied to an amplifier and filter circuit for
amplification and suppression of the upper sideband
(USB). The remaining lower sideband (L.SB) signal
is routed to a transmitter mixer circuit in Signal
Data Translator CV-1377( )/PRC-47. Here the signal
is converted trom the LSB 500-kc frequency to any
desired transmission frequency from 2.0 to 11.999
mc in l-kc steps. The transmission frequency is
controlled by a master local oscillator in the fre-
quency control circuits. This oscillator is adjusted
to supply a frequency from 2.5 to 12.499 mc in 1-kc
steps to the transmitter mixer. The transmission
frequency is the difference between the LSB 500-kc
frequency and the selected local oscillator frequency.
Since the transmitter LSB 500-kc frequency is sub-
tracted from the local oscillator frequency, a side-
band inversion occurs in the transmitted signal and
the intelligence appears at the mixer output as the
upper sideband of the selected transmissionfrequency.

The transmitter r-f signal produced by the trans-
mitter mixer is amplifiedby tuned r-f amplifier stages
in SignalData Translator CV-1377( )/PRC-47. Tuning
is controlled directly by gearing from the frequency
controls on the front panel. The output r-f drive
signal is supplied to the power amplifier compartment
of Electrical Equipment Chassis CH-474/PRC-47.
The power amplifier in this compartment is tuned
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Figure 4-2, Transmit-Receive Circuits, Functional Block Diagram

MICROPHONE
=

and loaded to the selected transmittion frequency (2) RECEPTION. - During reception, the r-f sig-
by the POWER AMPLIFIER TUNE and LOAD controls. nal from the antenna is connected through the nor-
The transmitter r-f signal is routed through the mally closed contacts of the TR relay in the power
transmit-receive (TR} relay in the power amplifier amplifier compartment. The TR relay is in the de-
compartment to the antenna. The TR relay is en- energized (receive) condition as long as the vox
ergized by the vox signal from the vox circuit in signal from audio frequency amplifier module Al
Audio Frequency Amplifier AM-3506/PRC-47. is not present, The r-f antenna signal is initially
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amplified by the same tuned r-f amplifier stages (in
Signal Data Translator CV-1377 ( )/PRC-47) thatare
used for transmission. Thus, only r-f signals in the
frequency channel selected for transmission are
amplified; all others are rejected by the tuned cir-
cuits in the r-f amplifier.

The r-f amplifier output is applied to a receiver
mixer where it is mixed with the same local oscillator
frequency (from 2.5 to 12.499 mec) that is supplied
to the transmitter mixer. The receiver mixer output
is tuned to a nominal difference frequency of 500 kc.
Thus, the receiver mixer selects the communications
channel which is 500 kc below the local oscillator
frequency. This is the same channel that is used
for transmission. (Image frequencies are attenuated
in the r-f amplifier tuned circuits.)

The receiver r-f signal at the input to the receiver
mixer is actually the upper sideband of the selected
transmission frequency. Since the receiver r-fsignal
is subtracted from the local oscillator frequency in
the receiver mixer, a sideband inversion occurs,
and the desired mixer output is the lower sideband
of 500 kc.

The LSB receiver 500-kc signal is appliedto the
same 500-kc amplifier and filter circuit in Amplifier-
Modulator AM-3507/PRC-47 that is used for trans-
mission. Here the signal is amplifiedand information
from adjacent communications channels is rejected.
The LBS receiver 500-kc signal is then applied to a
product detector where it is mixed with the 500-kc
carrier frequency from Radio Frequency Oscillator
0-1032/PRC-47 in the frequency control
circuit. The product detector output frequency is
the difference between the 500-kc carrier and the
LBS receiver 500-kc signal. This difference fre-
quency is the audio modulation of the received r-f
signal. The audio signal produced by the product
detector is amplified by a receiver audio amplifier
in Audio Frequency Amplifier AM-3506/PRC-47 and
supplied through the audio output amplifier to the
headphones. The receiver audio amplifier also in-
cludes an automatic gain control (agce) circuit. This
circuit produces a positive agc bias voltage which
controls the gain of the 500-kc amplifiers in Amplifier-
Modulator AM-3507/PRC-47, and a negative age bias
voltage which controls the gain of the r-f amplifiers
in Signal Data Translator CV-1377 ( )/PRC-47. The
agce voltage thus provides a relatively steady audio vol-
ume level at the earphones during reception.

NOTE

On the top three channels of each band (that is,
X.997, X.998, X.999) proper reception may be
hampered due to spurious responses (birdies).
This is a normal operating characteristic of
the radio.

TM-03817A-35/2
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b. TRANSMIT-RECEIVE CIRCUITS, DETAILED
DESCRIPTION. (See figure 4-3.)

(1) TRANSMISSION.

{a) AUDIO FREQUENCY AMPLIFIER AM-3506/
PRC-47. (See figure 6-71.) - The audio input from the
microphone is amplified by microphone amplifier
Q1. Part of the Q1 output is applied to compressor
amplifier Q2 which amplifies the audio sufficiently
to drive compressor rectifier CR1 through CR4. The
rectifier produces a floating d-c output which is
filtered by capacitors C3 and C4. The positive and
negative sides of the d-c output control compressor
CR17 which acts as a variable input impedance for
the audio input to Q1. This restricts the range of the
output signal from Q1 and causes the Q1 output to
be reasonably constant regardless of the strength of
the microphone input.

Compressor CR17 is a diode bridge connected
between the Q1 input signal path and ground (see
figure 4-4). The bridge provides two separate vari-
able resistance paths to ground. The diodes in each
resistance path are forward-biased by the positive
and negative side of the floating d-c output from
compressor rectifier CR1 throughCR4. The flow of
d-c forward-bias current is shown in figure 4-4.
For low audio signal levels, the d-c forward-bias
voltage is small and the diodes operate witha high
forward resistance. As the audio signal monitored
at the output of Q1 increases, the bias voltage in-
creases proportionately and the diode resistance is
reduced. This reduces inputimpedance for the audio
input to Q1 and thereby reduces audic signal level,

For CW keying and for tuning the radio set, os-
cillator Q5 is turned on by a ground potential switch-
ing signal. Oscillator Q5 produces an 800-cps signal
which is used as the audio input for transmission
instead of the microphone signal. During tuning,
OPR-TUNE switch S102 on the front panel is set to
TUNE. This connects a ground signal from the nor-
mally closed contacts of overtemperature cutout relay
K103 to the CW key input, and then to oscillator Q5.
OPR-TUNE switch S102 also supplies a push-to-talk
ground signal to the power supply circuits during
tuning. This turns on the high-voltage power supply
(refer to paragraph 4-4b).

The CW keying line connects inductor L2to ground
to complete the collector d-c bias path for Q5. The
800-cps oscillation frequency is controlled by the
emit ter-to-collector tank circuit consisting of cw-
pacitors C19 and C20 and inductor L2.

The outputs of microphone amplifier Q1 and os-
cillator Q5 are applied to the input of microphone
amplifier Q3. Excessive peaks in the amplified out-
put of Q3 are clipped by CR5 and CR6. The signal
is then amplified by microphone output amplifier Q4
and transformer-coupled to amplifier-modulator
module A2.

The audio signal produced by microphone output
amplifier Q4 is also fed to sidetone gate CRIO0.
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Sidetone gate CR10 acts as a switch for the sidetone
audio signal. When the radio set is transmitting, a
negative d-c sidetone bias signal is fed from the
power amplifier compartment to forward-bias side-
tone gate CR10. The sidetone audio passing through
CR10 is amplified by driver Q10 and push-pull audio
output amplifiers Q11 and Q12 to produce the side-
tone for the earphones. The output audio level is
adjusted by VOLUME control potentiometers R11 and
R12 on the front panel (see figure 6-77, sheet 1).

The audio signal produced by microphone output
amplifier Q4 is also applied to detector CR7 and
CR8. Detector CR7 and CR8 produces a positive
d-c¢ signal which is fed to vox (voice-operated trans-
mitter) amplifiers Q6 and Q7. These amplifiers op-
erate together as a relay driver to energize vox
relay K1 when the audio level exceeds a threshold
minimum, Diode CR9 operates in conjunction with
Q6 and Q7 to provide a fast attack time (the initial
time during which the threshold audiolevel must be
present to energize K1) and a slow release time
{the time that the audio level must be below the
threshold for relay K1 to release).

A simplified schematic diagram of the vox relay
driver circuits is provided in figure 4-5. The col-
lectors of Q6 and Q7 are returned to the +26.5-volt
supply through the coil of K1. Initially, when the
radio set is first turned on and with the audio signal
below the vox threshold, C26 charges through Q6
and R42. Almost the full +26.5 volts appears across
C26 when it is charged. This leaves the base of Q6
close to ground potential and cuts off Q6. If the audio
level suddenly exceeds the threshold, a positive d-c
step appears at the base of Q7 and drives Q7 into
partial conduction. Conduction of Q7 is limited by
negative feedback of the inverted step from the Q7
collector through capacitor C26 and transistor Q6
to the base of Q7. However, the negative step at the
base of Q6 deteriorates quickly as capacitor C26
discharges through the low forward resistance of
CR9. Thus, Q6 is cut off quickly, and the negative
feedback is disabled. This permits Q7 to switch into
full conduction, shorting one side of the K1 coil to
ground, and energizing K1. Capacitor C26 is now
discharged and both sides approach ground potential.

If the audio level suddenly drops below the thresh-
old, a negative-going step suddenly appears at the
base of Q7 and drives Q7 toward cutoff. Immediate
cutoff of Q7 is prevented by negative feedback of the
positive step from the collector of Q7 through ca-
pacitor C26 and transistor Q6 to the base of Q7.
The positive step at the base of Q6 deteriorates
slowly as capacitor C26 is charged through Q6 and
R42. Ultimately, the base of Q6 returns toward
ground potential and the negative feedback is disabled.
Transistor Q7 goes into cutoff and vox relay K1 is
released.

The later model Audio Frequency amplifier AM-
3506/PRC-47 modules are being produced with micro-
phone push-to-talk circuits. This disables the vox
circuit and allows the operator to physically ener-
gize vox relay K1 by actuating the microphone
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Figure 4-4. Audio Frequency Amplifier AM-3506/
PRC-47 (Al), Microphone Compressor Circuit,
Simplified Schematic Diagram

push-to-talk switch. If normal vox operation is de-
sired, remove the push-to-talk line from the cold
side of vox relay K1.

Vox relay K1 transfers the radio set from its
normal receive condition to the transmit condition.
This is accomplished by a +26.5-volt vox switching
signal which is routed from the contacts of K1 to the
coils of relays in amplifier-modulator module A2,
power supply module A5, and the chassis. The vox
switching signal is also applied to agc gate CRI11 in
module Al to disable agc operation during trans-
mission (refer to paragraph 4-256(2) (d) ).

(b) AMPLIFIER-MODULATOR AM-3507/
PRC-47. (See figure 6-72.) - During transmission, the
transmitter audio signalfrom Audio Frequency Ampli-
fier AM-3506/PRC-47 is applied to balanced modulator
CR1 through CR4 in Amplifier-Modulator AM-3507/
PRC-47. Here, the transmitter audio signal is com~-
bined with the transmitter 500-kc carrier from r-f
oscillator module A6. The transmitter 500-kc car-
rier is routed through the contacts of energized
500-kc switching relay K4 on the chassis. This relay

Q6

FROM
DETECTORS =te-—rdf Ki
CR7 AND CR8 Q7

3
R42 T
+26.5vDC

Figure 4-5. Audio Frequency amplifier
AM-3506/PRC-47 VOX Circuit,
Simplified Schematic Diagram




Paragraph TM-038174-25/2 AN/PRC-47

4-2b(1)(b) PRINCIPLES OF OPERATION
is energized by the vox signal from the audio amplifier lower sideband of the suppressedcarrier. The filtered
module. The output of balanced modulator CR1 through lower sideband signal is amplified by common base
CR4 consists of a series of pulses whose polarity and amplifier Q3 and common emitter amplifiers Q4 and
repetition rate are determined by the phase and fre- Q5. The signalisthen fedthroughthe contacts of ener-
quency of the 500-kc signal and whose amplitude is gized transmitter 500-kc relay Kl tosignal data trans-
proportional to the instantaneous amplitude of the in- lator module A3. Relay K1 is energizedduringtrans-
put audio signal. In terms of frequency analysis, the mission by the vox signal from audio frequency
balanced modulator output contains the upper andlower amplifier module Al.
e sidebange haplaced tom e SO0 reference ) SIGNAL DATA TRANSLATOR CV-1071( )
) PRC-47. (See figure 6-73, sheet 3.) - During trans-
Operation of balanced modulator CR1 through CR4 is mission, the LSB transmitter 500-kc signal isapplied
shown in figure 4-6 which shows the basic features of to transmitter mixer CR3A and CR3B. Here, the sig-
the circuit. This balanced modulator uses a ring nal is mixed with a local oscillator signal, selected in
modulator configuration to provide a push-pull output. 1-kc steps at any frequency from 2.5t012.499 mc and
The diodes are alternately switched onandoffin pairs supplied from the frequency control circuits through
by the transmitter 500-kc carrier whichis symmetri- emitter follower Q13. The difference frequencyisthe
cally fed through a balanced capacitor input circuit. desired output and falls in the frequency range of 2.0 to
Thus, the audio input signal is chopped into alternate 11.999 mc depending upon the local oscillator frequency
positive and negative 500-kc pulses as shown infigure selected. Subtracting the LSBtransmitter 500-kc sig-
4-6. Output of the balanced modulator is a double side~ nal from the local oscillator frequency inverts the side~
band suppressed carrier signal, band so that an LSBtransmitter 500-kc signal becomes

a USB signal at the desired r-f frequency.

The upper and lower sideband signalis passedthrough
alc amplifier Q1. This stage receives plus and minus
alc bias voltages from the power amplifier compart-
ment. The alc voltages adjust signal level of the side-
bands so that the power amplifier tube is not driven
into excessive grid current by highlevel signals. Both
the plus and minus alc voltages are actually negative
voltages. The plus alc voltage isfixedat-110 volts dc

Q13 is supplied collector power during transmission
by a +20-volt d-c transmitter supply voltage from
power supply module A5. During reception, the +20-
volt d-c transmitter supply is disconnected anda +20-
volt d-c receiver supply voltage is turned on. This
voltage disables the output of emitter follower Q13 by
forward-biasing switching diode CRS6.

and serves as a reference for the minus alc voltage. The transmitter mixer is a balanced mixer using two
As long as the power amplifier does not draw grid diodes (see figures 4-7 and 6-73, sheet 3). Diodes
current, the minus alc voltage is also -110 volts dec. CR3A and CR3B are alternately switched into conduc-
When grid current is drawn, the minus alc voltage tion and cutoff by the 2.5- to 12.499-mc local oscil-
goes more negative. This reduces the gain ofalcam- lator frequency. The LSB transmitter 500-kc signal
plifier Q1 to prevent excessive power amplifier grid is injected at the junction of R58 and R59 and is mixed
current. with the local oscillator frequency. The resulting
waveform consists of pulses whose repetition rate and
The plus alc voltage is applied to the emitter circuit polarity are determined by the local oscillator signal
of alc amplifier Q1 while the minus alc voltage is and whose amplitude is determined by the 500-kc sig~
applied to thebase circuit. Transistor Q] is connected nal. The difference frequency is usedasoutputandall
as a common base amplifier which is self-biased. other mixing products are attenuated in later tuned
As the signal level increases, the minusalc voltage at stages.
the bage reduces the forward biasandthereby reduces Potentiometer R150 is used to balance the transmit-
the gain. . . . . R .
ter mixer circuit to obtain maximum suppression of the
The signal from alc amplifier Q1 is further amplified local oscillator frequency inthe circuit output. Poten-
by common base amplifier Q2, and then applied to tiometer R148 is a gain control usedto adjust the out-
mechanical filter FL1 which is tuned to pass only the put of the mixer circuit to the desired level.
CRi
- : ’YI:'!Y\ l * < l
FROM T <P CR2 T UPBER 10
A-F XMTR AND ALC
AMPL AUDIO el LOWER AMPL
AM-3506/  INPUT 1. SIDEBANDS Ql
e CR4 %cas Hc36
500 KC
O

Figure 4-6. Amplifier-Modulator AM-3507/PRC-47 (A2), Balanced Modulator,
Simplified Schematic Diagram
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Figure 4-7. Signal Data Translator CV-1377( )/PRC-47 (AJ), Transmitter Mixer,
Simplified Schematic Diagram

Capacitor C186 and inductor L101 form a filter trap
to attenuate any 500-kc signal leaving the mixer.

The 2.0- to 11.999-mc signal produced by the
transmitter mixer is coupled through emitter fol-
lower Q14 and amplifier Q15 to be amplified by first
and second r-f amplifiers V1 and V2. The signal is
then applied to driver V3 which drives the power
amplifier tube in the power amplifier compartment
of the chassis. The input circuit to V1 as well as
the output circuits of V1, V2, and V3 are tuned to

the selected whole megacycle frequency band by L.C
combination switches S3, S4, S5, and S8, respectively.
Fine tuning in the selected band is provided by varia-
ble inductors L2, L3, L4, and L5, The switches and
variable inductors are operated by gearing from the
frequency controls on the front panel. A simplified
schematic diagram of the V1 input circuit for the
2-mc selection is provided in figure 4-8. This figure
also shows the tuning performed by switches S1 and
S2 for a separate input during reception (refer to
paragraph 4-2&(2)(b)).

MEGACYCLE FREQUENCY CONTROL

RECEIVE cl — piabdb Lo SLEALS L.\ B _-
RCVR R-F FROM T/R / ;
RELAY KiOl IN (_°\/\C N i cei
PA COMPARTMENT S| > t / J + . : ;‘f) 1ST
AND K5 ON MAIN o R s3 F AMPL
CHASSIS cli c3l cai FRONT
c2 a1 Al |
vdi 71 i
[ / TRANSMIT
L8 & L17 L33 b3 XMTR R-F
ci2 / / c42 FROM XMTR
__)|_.._ b‘ie_' MIXER
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! e T |
ioaNDiooke | . I 111
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L8 €32 L23
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AVC

SWITCHES ARE SHOWN IN BAND 1 (2.000-2.999 MC),
BAND 2 (3.000-3.999MC) IS THE UNUSED SWITCH

POSITION SHOWN.

Figure 4-8. Signal Data Translator CV-1377( )}/PRC-47 (A3), Input Circuit to First
R-F Amplifier V1, Simplified Schematic Diagram
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(d) POWER AMPLIFIER COMPARTMENT.
(See figure 6-77, sheet 2.) - During transmission,
the r-f drive signal from Signal Data Translator
CV-1337( )/PRC-47 is applied to power amplifier
V101. Automatic level control (alc) is provided for
this stage to prevent excessive grid current; this
permits the power amplifier to operate near its
maximum capability without being overloaded when
high signal levels appear. Theautomaticlevel control
is provided by plus ale and minus alec outputs which
are applied to alcamplifier Q1 in Amplifier-Modulator
AM3507/PRC-47 to reduce the signal level when ex-
cessive grid current is drawn.

The grid of power amplifier V101 is normally at
-110 volts dc as long as the tube does not draw grid
current. When the signal level exceeds a peak value
of 110 volts, V101 draws grid current which flows
through R119, R104, and L102 to the -110~volt supply
(see figure 4-9)., The voltage drop across RI104,
due to this grid current, is used to bias alc ampli-
fier Q1 in Amplifier-Modulator AM-3507/PRC-47 to
reduce its gain. This is the minus alc output. The
plus ale output is always at -110 volts and provides
a reference for the minus alc output. This method
of gain control keeps the signal at the grid of V101
at a fairly constant level of 110 volts peak.

Negative feedback is provided from the plate of
V101 to the filament center tap of driver V3 in
Signal Data Translator CV-1377( )/PRC-47. This ar-
rangement improves linearity and allows the power
amplifier to be operated at optimum power level
with minimum distortion of the output signal.

The signal from power amplifier V101 is fed
through a power amplifier tuning circuit and a power

POWER AMPL
Y T T _‘I COMPARTMENT
! SIGNAL DATA TRANSLATOR

Cv-1377( )/PRC~47
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Figure 4-9. Power Amplifier Compartment,
Amplifier Grid Bias Circuit, Simplified
Schematic Diagram
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amplifier loading circuit. The power amplifier tuning
circuit consists of a pi network that matches the
plate impedance of the tube to the resistance of the
antenna. The power amplifier loading circuit pro-
vides series inductive reactance to cancel the ca-
pacitance reactance of the antenna., These circuits
are adjusted by the POWER AMPLIFIER TUNE and
LOAD controls on the receiver-transmitter front
panel to provide fine tuning and loading. Variable
inductor L1109 in the tuning circuit is adjusted by the
TUNE control and variable inductors L110, L1111,
and L112 in the loading circuit are adjusted by the
LOAD control. Coarse tuning is provided by band
switch wafers S101A and S101B. This switch is
geared to the whole megacycle frequency control on
the front panel.

The transmitter signal from the pi-L network is
fed through toroid T101 and the contacts of energized
TR (transmit-receive) relay K101 to the antenna.
Relay K101 is energized during transmission by the
vox signal from Audio Frequency Amplifier AM-3506/
PRC-47, Toroid T101 passes a sample of the output
r-f signal to meter circuit rectifier CR102 and the
associated filter circuit. This provides a d-c output
proportional to the r-f transmission level which
is used to operate XMTR OUTPUT meter M101 on
the front panel. The meter indicates relative power
output to the antenna and is necessary in tuning the
power amplifier. Meter sensitivity can be adjusted
by means of M ADJ control R117 on the front panel.

XMTR OUTPUT meter M101 is connected into the
circuit through contacts of BATTERY TEST switch
S3 on the front panel when this switch is released
(refer to paragraph 4-45(3)). Diode CR103 is con-
nected across meter M101 to protect the meter from
excessive current. The diode acts as a forward
limiter for current levels which exceed the capa-
bility of the meter. Meter MI101l is operated at a
reduced sensitivity range when XMTR PWR switch
S103 on the front panel is at HI. This minimizes
the amount of adjustment required with M ADJ con-
trol R117 when the transmission is switched from a
low power level to a high power level.

A portion of the signal from power amplifier V101
is fed through sidetone bias rectifier CR101 to pro-
duce a d-c sidetone bias signal which is proportional
to the transmission power level. This signal is sup-
plied to sidetone gate CR10 in Audio Frequency
Amplifier AM-3506/PRC-47 to switch on the sidetone
signal at the headphones (or loudspeaker) whenever
the transmission level exceeds a threshold minimum.

(2) RECEPTION.,

fa) POWER AMPLIFIER COMPARTMENT.
(See figure 8-77, Sheet 2.) - The receivedr-f signal is
routed from the antenna through TR relay K101 in the
power amplifier compartment. Relay K101 isnormally
inthe receive position and permits the signal to be fed
to signal data translator module A3 through de-
energized antenna relay K5 in the chassis. During
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transmission, K5 is energized by the vox signal
from Audio Frequency Amplifier AM-3506/PRC-47,
thereby connecting the receiver antenna line to ground.

fb) SIGNAL DATA TRANSLATOR CV-1377/€)
PRC-47. (See figure 6-73,?5— Pg{lig? reception, the
receiver antenna signal i Ped o”fif5t and second
r-f amplifiers V1 and V2 in Signal Data Translator
CV-1377/PRC-47. The input to V1 is coarse-tuned
to the selected whole megacycle frequency band by
inductor-capacitor combinations on switches S1, S2,
and S3, and fine-tuned by variable inductors L1 and
L2 (see figure 4-8). The outputs of V1 and V2 are
tuned by inductor-capacitor combinations on switches
S4 and S5, and by variable inductors L3 and L4.
Automatic gain control (agc) is applied to the grids of
V1 and V2 from audio frequency amplifier module Al.

The amplified receiver r-f signal is fed from
second r-f amplifier V2 through the normally closed
contacts of relay K1. During transmission, relay K1
is energized by a +20-volt d-c transmitter power
supply voltage from main chassis relay K3. During
reception, K1 is de-energized and passes thereceiver
r-f signal to switch CR1. This switch is back-biased
during transmission by the +20-volt d-c¢ transmitter
power supply voltage.

During reception, switch CR1 passes the receiver
r-f signal through impedance matching emitter fol-
lower Q10 to receiver mixer Q11. Here the r-f sig-
nal is mixed with a local oscillator signal which is
selected in 1-kc steps at any frequency from 2.5 to
12.499 mc and is supplied from the frequency control
circuits through emitter follower Q12. Emitter fol-
lower Q12 is enabled during reception by a +20-volt
d-c receiver supply voltage from main chassis relay
K3. This voltage provides the B+ supply for Q12.
During transmission, the +20-volt d-c receiver power
supply is disconnected and the +20-volt transmitter
power supply voltage is turned on (refer to paragraph
4.4b(3)). This voltage disables the output of emitter
follower Q12 by forward-biasing switching diode CRS5.

The output of receiver mixer Q11 is tuned to the
difference frequency of 500 kc. Thus, the mixer se-
lects the receiver r-f channel which is 500 kc below
the selected local oscillator frequency. The receiver
r-f signal at the input to mixer Q11 is the upper
sideband of the selected communications frequency.
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This frequency is subtracted from the local oscillator
frequency to produce the receiver 500-kc output.
Because of the resulting sideband inversion, the re-
ceiver 500-kc output is actually the lower sideband
of a suppressed 500-kc carrier.

The LSB receiver 500-kc signal produced by re-
ceiver mixer Q11 is fed to switch CR2. This switch
is forward-biased during reception allowing the sig-
nal to be coupled through impedance matching emitter
follower Q9 to Amplifier-Modulator AM-3507,/PRC-47.
During transmission, a +20-volt d-c transmitter
power supply voltage blocks CR2.

(c) AMPLIFIER - MODULATOR AM-3507/
PRC-47. (See figure6-72.) - The LSB receiver 500-kc
signal from signal data translator module A3 is ap-
plied to common base amplifier Q2 in Amplifier-
Modulator AM-3507/PRC-47. Amplifier Q2 feeds the
signal into mechanical filter FL1 to reject signals
from adjacent communications channels which may
have been passed by receiver-mixer Q11 in module
A3. FL1 is adjusted to pass onlysignals which appear
in the frequency range of the lower sideband of 500
kc. The filtered signal is successively amplified by
common base amplifier Q3, and common emitter am-
plifiers Q4 and Q5. Automatic gain control is pro-
vided for amplifiers Q2 and Q3 by a plus agc voltage
from audio frequency amplifier module Al.

The amplified LSB receiver 500-kc signal is in-
jected into product detector CR7 and CR8 together
with a receiver 500-kc carrier signal to produce an
audio output signal, The receiver 500-kc carrier is
supplied during reception from the frequency control
circuits through the normally closed contacts of 500-kc
switching relay K4 (refer to paragraph 4-3b(1)(b)).
During transmission, relay K4 is energized by a vox
signal from Audio Frequency Amplifier AM-~3506/
PRC-47. This switches the 500-kc carrier to trans-
mitter operation (refer to paragraph 4-2b(1)(b)). The
audio output of CR7 and CRS8 is fed through a low
pass filter which bypasses the 500-kc components in
the signal and passes the audio components. The
audio signal is routed to Audio Frequency Amplifier
AM-3506/PRC-47.

Product detector CR7 and CR8 (see figure 4-10)
consists of two diode mixer circuits connected in a
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Figure 4-10. Amplifier-Modulator AM-3507/PRC-47 (A2),
Product Detector, Simplified Schematic Diagram
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push-pull arrangement to provide maximum audio
output voltage. The two diode mixer circuits in the
product detector use the receiver 500-kc carrier sig-
nal to switch diodes CR7 and CR8 alternately on and
off at a 500-kc rate. The frequency of the receiver
500-kc signal differs from the receiver 500-kc car-
rier by the audio frequency so that the instantaneous
amplitude of the output signal varies from zero to
maximum at the audio rate.

(d) AUDIO FREQUENCY AMPLIFIER AM-3506/
PRC-47. (See figure 6-71.) - The receiver audio sig-
nal from Amplifier-Modulator AM-3507/PRC-47 is
fed to driver Q10 in Audio Frequency Amplifier
AM-3506/PRC-47. Driver Q10 amplifies the signal
and applies it to audio output amplifiers Q11 and Q12.
Audio output amplifiers Q11 and Q12 are connected in
push-pull and provide the last stage of receiver
audio amplification. The output of Q11 and Q12 is
fed through VOLUME control potentiometers R11 and
R12 on the chassis to the headphones.

Part of the audio signal input to Audio Frequency
Amplifier AM-3506/PRC-47 is fed to automatic gain
control (agc) gate CRI11. This gate is back-biased
during transmission by the vox signal from vox
relay K1l. This prevents sidetone audio signals from
initiating automatic gain control.

During reception, the audio signals are fed through
CR11 . .to agc amplifier Q8. Part of the amplified
signal from Q8 is applied to agc amplifier-Q9 for
conversion into a plus agc voltage for amplifiers Q2
and Q3 in Amplifier-Modulator AM-3507/PRC-47.
Agc amplifier Q9 is biased in its nonlinear region
and, therefore, operates as a common emitter ‘de~
tector. The collector of Q9 is returned to ground
through the biasing circuits for Q2 and Q3 in module
A2, The output of Q9 is a positive d-c voltage whose
level varies slowly with the average audio level.
Audio components are removed from the signal by
filtering capacitor C42.

The other portion of the amplified audio signals
from Q8 is converted to a minus agc voltage by de-
tectors CRI12 and CR13. Diode CR14 and its bias
network operates as an agc delay gate. This disables
the minus agc output for weak signals. The minus
agc voltage provides automatic gain control to first
and second r-f amplifiers V1 and V2 in signal data
translator module A3.

4-3. FREQUENCY CONTROL CIRCUITS.
a. GENERAL DESCRIPTION. (See figure 4-11.)

(1) MASTER OSCILLATOR. - The basic local
oscillator fréquency for both receiver and trans-
mitter operation is 2.5 to 12.499 mc in l-kc steps.
This frequency is generated by a master oscillator
in Signal Data Translator CV—137;‘/§1 C-47. The
master oscillator is coarse-tuned int -mc steps
by the whole megacycle frequency control on the
front panel (refer to table 4-1). Fine tuning of the
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TABLE 4-1
MASTER OSCILLATOR FREQUENCIES
WHOLE MC CHFARNEI\CIQEL MASTERFS)}EECIQLLATOR
BAND NO. (mc) (mc)
1 2 -2.999 2.5 - 3.499
2 3 -3.999 3.5 -4.499
3 4 -4.999 4.5 - 5.499
4 5 -5.999 5.5 - 6.499
5 6 -6.999 6.5 - 7.499
6 7 -17.999 7.5 - 8.499
7 8 -8.999 8.5 -9.499
8 9 -9.999 9.5 -10.499
9 10 - 10.999 10.5 - 11.499
10 11 - 11.999 11.5 - 12,499

master oscillator to a specific 1-kc channel is ac-
complished by adjustment of variable inductor L6
and by d-c¢ error signals from a discriminator ir
oscillator control module A7. The discriminator is
part of a closed frequency control loop which com-
pares the master oscillator output with crystal-
controlled reference frequencies and automatically
adjusts the master oscillator frequency to a selected
combination of crystal-controlled frequencies. The
crystal-controlled frequencies are selected in four
steps; whole megacycle selection, 100-kc selection,
10-kc selection, and 1-kc selection.

(2) WHOLE MEGACYCLE AND 100-KC FRE-
QUENCY SELECTION. - The frequencies for whole
megacycle and 100-kc selection are both derived
from the output of an extremely stable crystal os-
cillator in radio frequency oscillator module A6.
This crystal oscillator produces a fixed 3-mec output
which is frequency-divided by 6 in a 500-kc divider
circuit, The resulting 500-kc signal is supplied to
the receive-transmit circuits as the 500-kc carrier
frequency.

The 500-kc signal is also supplied from module
A6 to a 1-mc pulse generator in Oscillator Control
C-4311/PRC-47. The l-mc pulse generator multi-
plies the frequency of the 500-kc input by 2 and
converts the resulting 1-mec signal into a 1-mc pulse
train. The l-mc pulses are applied to a 5-14 mc
ringer and amplifier in Signal Data Translator
CV-1377/PRC-47. The 5-14 mc ringer usesthe 1-mec
pulses to generate one of ten output sine-wave
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frequencies. The frequencies are selected from 5 to
14 mc in 1-mc steps by the whole megacycle fre-
quency control on the front panel (refer to table 4-2).

TABLE 4-2
WHOLE MEGACYCLE SELECTION
FREQUENCIES (5 TO 14 MC)

TM-03817A-35/2

WHOLE MC CHE:AQIEI:\;EL XEHI?ELCET%%
BAND NO. o) Fg:g)Q
1 2.000 - 2.999 5
2 3.000 - 3.999 6
3 4.000 - 4.999 7
4 5.000 - 5.999 8
5 6.000 - 6.999 9
6 7.000 - 7.999 10
7 8.000 - 8.999 11
8 9.000 - 9.999 12
9 10.000 - 10.999 13
10 11.000 - 11.999 14

The 500-kc signal at the output of the 500-kc fre-~
quency divider in Radio Frequency Oscillator 0-1032/
PRC-47 is also applied to a 100-kc divider which
divides the frequency by a factor of 5. The resulting
100-kc signal is applied to a 100-kc pulse generator
and 1.8- to 0.9-mc ringer and amplifier in Oscil-
lator Control C-4311/PRC-47, This circuit produces
a 100-kc pulse train which is used to generate 1 of
10 output sine wave frequencies. These frequencies
are selected from 1.8 to 0.9 mc in 100-kc steps by
the middle frequency control on the front panel
{(refer to table 4-3).

The selected 5- to 14-mc whole megacycle se-
lection frequency is beat with the selected 1.8- to
0.9-mc 100-kc selection frequency in a mixer in
Oscillator Control C-4311/PRC-41. The mixer out-
put can thus be any of 100 frequencies from 3.2 to
13.1 mc in 100-kc steps. This is indicated in table
4-4 which shows a few sample frequencies. The
selected 3.2- to 13.1-mc frequency is applied to a
second mixer where it is beat with the output of the
master oscillator. Now, if the radio set operator
selects his 1-kc¢ communication channel on an even
100 ke, such as 2.000, 2.100, 2.200 mec, etc, the
master oscillator frequencies should be 2.500, 2.600,
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TABLE 4-3
100-KC SELECTION FREQUENCIES
(0.9 TO 1.8 MC)

100 KC Cﬁﬁgggl‘ SEII?I(E‘.)CKTCI:ON

BAND NO. (me) FREQ
(mc)

1 X.000 - X.099 1.8

2 X.100 - X.199 1.7

3 X.200 - X.299 1.6

4 X.300 - X.399 1.5

5 X.400 - X.499 1.4

6 X.500 - X.599 1.3

7 X.600 - X.699 1.2

8 X.700 - X.799 1.1

9 X.800 - X.899 1.0

10 X.900 - X.999 0.9

2.700, etc, respectively, to 12.400 mc for a channel
selection of 11.900 mc. Thus, the master oscillator
frequency should always be exactly 700 kc below the
3.2- to 13.1-mc mixer input frequency. Any varia-
tion of the mixer output from 700 kc represents a
frequency error in the master oscillator.

Now, assume that the radio set operator selects
from 1 to 99 kc above the full 100-kc selection.
For this case, the master oscillator output must be
from 1 to 99 kc above its previous value (for ex-
ample, 2.501 to 2.599 mc for the first 100-kc se-
lection). However, the output of the first mixeér will
still remain fixed at its previous value (for example,
3.2 mc for the first 100-kc selection). Thus, the
difference output will be less than 700 kc by an
amount from 1 to 99 kc depending on the specific
channel selected (refer to table 4-5). Any variation
from the correct value represents anoscillator error.
Thus, the 700- to 601-kc output of the second mixer
is applied to the discriminator where it is compared
with a 700- to 60l1-kc reference signal, The dis-
criminator produces a d-c error voltage which auto-
matically adjusts the master oscillator until the
oscillator is operating at the specific 1~kc channel
selected by the reference signal. The 700~ to 601-kc
reference signal is selected by the 10-kc and 1-kc
frequency selections.

(3) 10-KC AND 1-KC FREQUENCY SELEC-
TIONS. - The frequency for the 10-kc selection fre-~
quency is generated by a crystal oscillator in Os-
cillator Control C-4311/PRC-47 which canbe operated
at any of 10 frequencies from 3707 to 3617 kc in
10-kc steps (refer to table 4-6). The 10-kc selection
is controlled by gearing from the middle frequency
control.
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TABLE 4-4. MIXED WHOLE MEGACYCLE AND 100-KC SELECTION FREQUENCIES (3.2 TO 13.1 MC)

WHOLE MC 100-KC CHFARI\;NQEL MIXEDFSI;IIELQECTION

BAND NO. BAND NO. (ke) (mc)

1 1 2.0 -2.099 3.2

1 2 2.1 -2.199 3.3

1 3 2.2 -2.299 3.4

1 4 2.3 -2.399 3.5

2 1 3.0 -3.099 4.2

2 2 3.1 -3.199 4.3

2 3 3.2 - 3.299 4.4

10 8 11.7 - 11.799 12.9

10 9 11.8 - 11.899 13.0

10 10 11.9 - 11,999 13.1

TABLE 4-5. MIXED 10-KC AND 1-KC SELECTION FREQUENCIES (700 TO 601 KC)
CHANNEL MIXED SELECTION CHANNEL MIXED SELECTION
FREQ FREQ FREQ FREQ
{mc) (kc) {(mc) (ke)
X.X00 700 X.X12 688
X.X01 699
X.X02 698
X.X03 697
X.X97 803
X.X10 690 X.X98 602
X.X11 689 X.X99 601
ORIGINAL 4-15
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4-3a(3) PRINCIPLES OF OPERATION
TABLE 4-6 The selected 3707- to 3617-kc frequency is beat
10-KC SELECTION FREQUENCIES with the selected 3007- to 3016-kc frequency in a
(3707 TO 3617 KC) mixer which produces a difference frequency from
700 to 601 kc in l-kc steps. The difference fre-
uency provides the frequency reference to the
10-KC CHANNEL 10-KC SELECTION giscriminator for the 10-kc and 1-kc selections.
FREQ FREQ
BAND NO. (mc) (kc)
b. FREQUENCY CONTROL CIRCUITS, DETAILED
DESCRIPTION. (See figure 4-12.)
1 X.X00 - X.X09 3707
(1) RADIO FREQUENCY OSCILLATOR 0-1032/
2 X.X10 - X.X19 3697 PRC-47. (See figure 6-75.)
3 X.X20 - X.X29 3687 {aj CRYSTAL OSCILLATOR. - Temperature
compensated crystal oscillator E2 is an extremely
4 X.X30 - X.X39 3677 accurate stabilized master oscillator that generates
a basic frequency of 3 mc (see figure 4-13). It
5 X.X40 - X.X49 3667 consists of Q1 operating by selection of inductor L1.
Frequency adjustment necessary for crystal aging
6 X.X50 - X.X59 3657 is provided by capacitor Cl1 with a rdnge of +4 ppm”
Normally, the crystal does not drift more than 35
7 X.X60 - X.X69 3647 ppm over the temperature range of -40° (-40°F) to
+85°C (+185°F). Crystal drive is kept to approxi-
8 X.X70 - X.X79 3637 mately 10 microwatts for two reasons; first, to
ensure long term stability, and second, to keep the
9 X.X80 - X.X89 3627 self-rectified voltage on the Varicap, C12, to a value
below the minimum voltage required for compensa-
10 X.X90 - X.X99 3617 tion over the operating temperature range. The cor-
rection voltage supplied to the Varicap is derived

from a temperature-sensitive network designed to
provide an output that matches the input required to
hold the frequency relatively constant over the tem-
perature range. To minimize the effects of rapid
temperature changes, the crystal and compensating
network are encapsulated together, and the entire
oscillator circuit is encased in a polyurethane foam
insulating block. Q2 and Q3 serve only as isolating

The 1-kc selection frequency is generated by a
crystal oscillator in module A7 which can be operated
at any of 10 frequencies from 3007 to 30186 kc in
1-kc steps (refer to table 4-7). The l-kc selection
is controlled by gearing from the front panel which
is driven by the 1-kc frequency control. '

amplifiers.
TABLE 4-17
1-KC SELECTION FREQUENCIES NOTE
(3007 TO 3016 KC)
Since the entire oscillator is temperature com-
pensated, the oscillator board is designed as
1-KC a replaceable item and no attempt should be
1-KC SELECTION made at field repairs.
CHANNEL FREQUENCY
ke
(ke) (b) 500-KC DIVIDER. - The 3-mc signal from
E2 is frequency-divided by locked oscillator Q4 to
1 3007 produce an output frequency of 500 kc. The 500-kc
2 3008 signal is applied to emitter follower Q7 in the 100-kc
divider circuit and is also coupled through 500-kc
3 3009 amplifier Q5 to Oscillator Control C-4311/PRC-417.
4 3010 The output of Q5 is also coupled through 500-kc
5 3011 amplifier Q6 to 500-kc switching relay K4 in the
main chassis. Both Q5 and Q6 are isolation ampli-
6 3012 fiers. Relay K4 supplies the 500-kc signal to the
transmit-receive circuits to serve as the 500-kc
7 3013 carrier for transmission and reception. In its nor-
8 3014 mal receive condition, relay K4 feeds the 500-kc
9 3015 signal to product detector CR7 and CR8 in Amplifier-
Modulator AM-3507/PRC-47. For transmission, K4
10 3016 is energized by the vox signal from vox relay K1 in
Audio Frequency Amplifier AM-3506/PRC-47. In this
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Figure 4-13. Radio Frequency Oscillator 0-1032/PRC-47 (46), Crystal Oscillator,
Simplified Schematic Diagram

case, K4 feeds the 500-kc signal to balanced modu-
lator CR1 through CR4 in module A2,

Locked oscillator Q4 is basically a Colpitts oscil-
lator which is tuned to 500 ke, 1/6 the input frequency.
The 3-mc input signal serves as a synchronizing
signal to force the 500-kc oscillator output to run
synchronously with the 3-mec frequency. Thus,
the approximate frequency of the Q4 output is de-
termined by the Q4 tuned circuit at about 500 k¢ and
is locked at 500 kc by the 3-mc synchronizing signal.

e W[ T T
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égét_ INPUT TCB TCM

ASSY \/ > é
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Figure 4-14. Radio Frequency Oscillator
0-1032/PRC-47 (A6), Locked Oscillator
@4, Simplified Schematic Diagram

CHANGE 1

A simplified schematic diagram of locked oscil-~
lator Q4 is provided in figure 4-14. The 500-kc
natural oscillation frequency is determined primarily
by capacitors C13, C14, C15, and C16 and inductor
L3. Positive feedback to sustain oscillation is routed
from the junction of C13, C14, and C15 back to the
emitter of Q4. Capacitors C15 and C16 form a volt-
age divider to supply a portion of the 500-kc oscil-
lation voltage to 500-kc amplifier Q5.

(c) 100-KC DIVIDER. - The 500-kc signalpro-
duced by locked oscillator Q4 in the 500-kc divider
is coupled through emitter follower Q7 divider to
locked oscillator Q8. This circuit is a Colpitts os-~
cillator similar to locked oscillator Q4. Locked os-~
cillator Q8 is tuned to 100 ke, 1/5 the input frequency.
Thus, 500-kc input signal serves as a synchronizing
signal to force the 100-kc oscillator output to run
synchronously with the 500-kc frequency.

The 100-kc output of locked oscillator Q8 is coupled
through 100-kc oufput amplifier Q9 to Oscillator
Control C-4311/PRC-47. Amplifier Q9 provides iso-
lation to protect locked oscillator Q8 from load
changes.

(2) OSCILLATOR CONTROL C-4311/PRC-47.
(See figure 6-78.)

(e) 1-MC PULSE GENERATOR - The 500-kc

signal from the Radio Frequency OOscillator
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Figure 4-15. Oscillator Control C-4311/PRC-47
(A7), Pulse Amplifier Q3 (Ringing Circuit),
Simplified Schematic Diagram

PRC-47 is fed to doubler Q4 in Oscillator Control
C-4311/PRC-47 to produce a l-mc output. Doubler
Q4 operates in the nonlinear region to produce the
various harmonics of the 500-kc input. The output
circuit of Q4 is tuned to the second harmonic to
produce the 1-mc output,

The 1-mc sinusiodal signal from doubler Q4is con-
verted into a 1-mc pulse train by pulse generator Q5
and Q6. Pulse generator Q5 and Q6 is basically a
Schmitt trigger circuit using inductor L2 for thecom-
mon emitter load. The inductoroperatesas a constant
current device atthe 1-mcoperatingfrequency. Thus,
the inductor maintains a constant d-c emitter supply
current (common mode current) which flows alter-
nately through each of the two transistors as they are
switched at the l-mc rate, The 1-mc pulse output of
pulse generator Q5 andQ6is amplifiedby amplifier Q7
and routed to Signal Data Translator CV-1377( )/
PRC-47 (refer to paragraph 4-3B(3)(e)). In thesignal
data translator, the 1-mc pulse frequency is multi-
plied up to one of 10 even megacycle frequencies
from 50 to 14 mc, depending on the whole megacycle
band selected. This results in a sinusoidal signal
at one of the 10 frequencies from 5 to 14 mc. The
5-to 14-mc signal is returned from the signal data
translator and mixed with any one of 10 frequencies
from 1.8 to 0.8 mc depending on which 100-kcbandis
selected within the selected whole megacycleband. The
1.8-to 0.9-mc signal is derived from the 100-kc input
supplied by Radio Frequency Oscillator 0-1032/
PRC-47. This is described inthe following paragraph.

(6} 100-KC PULSEGENERATOR. - The 100-kc
signal from Radio Frequency Oscillator 0-1032/
PRC-47 is converted into a 100-kc pulse train by
pulse generator Q1 and Q2. Pulse generator Q1 and
Q2 is a standard Schmitt trigger circuit. This circuit
is triggered by the 100-kc sine wave input. The out-
put signal at the collector of transistorQ2is a square
wave at the 100-kc frequency. The coupling circuit
from the collector of transistor Q2 to the base of
pulse amplifier Q3 differentiates the square wave and
produces positive and negative going pulses. Diode
CR1 conducts when the negative pulses are present,
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thereby shorting them out. The positive pulses are
fed to a parallel-tuned circuit and ring this circuit
at its resonant frequency. The circuit consists of in-
ductoy L19 and a capacitor network switched in
parallel with L19 by switchS3, SwitchS3is controlled
by the middle frequency control on the front panel
and is used to pick one of 10 possible frequencies
in 100-kc increments from 1.8 to 0.9 mc. A sim-
plified schematic diagram of pulse amplifier Q3 and
the tuned circuit arrangement is shown infigure 4-15,

The sinusoidal ringing signal from pulse amplifier
Q3 is amplified and clipped by limiters Q17, Q18,
and Q19. Clipping all oscillations to the same level
compensates for the decay of the ringing oscillations.
Spurious frequencies introduced by the clipping action
are removed by a 0.9- to 1.8-mc filter network.
The signal is then applied to mixer Q14.

(c) MIXERS. - Mixer CR10 is abalanced mixer
which beats the 5- to 14-mc signal from Signal Data
Translator CV-1377()/PRC-47 with the 1.8~t00.9-mc
signal. Since each of the two inputs can be selected
at any one of 10 frequencies, the mixer output is
any of 100 frequencies from 3.2 to 13.1 mc in
100-kc increments.

The 3.2-to 13.1-mc signal is applied to mixer CR11
where it is mixed with a 2.5- to 12.499-mc signal
(in 1-kc increments) from the signal data translator.
The 2.5- to 12.499-mc signal from the signal data
translator is always lower in frequency than the
3.2- to 13.1-mec signal by an amount from 601 to
700 kc plus or minus a small frequency error. The
difference frequency is fed through a filter and then
through forward-limiting clippers CR8 and CR9. The
resulting square wave is coupled through emitter
follower Q16 to the discriminator where it is com-
pared with a 601- to 700-kc reference frequency.
The reference frequency is generated in the crystal
oscillator and mixer circuits.

(d) CRYSTAL OSCILLATOR AND MIXER CIR-
CUITS. - The 10-kc selection shaft from the middle
frequency control on the front panel sets oscillator
Q21 at any one of 10 crystal~controlled frequencies
from 3617 to 3707 kc. The 1-kc selection shaft from
the l-kc frequency control sets oscillator Q20 at any
one of 10 crystal-controlled frequencies from 3007
to 3016 kc. The signals from oscillators Q20 and
Q21 are beat together in mixer Q22 to provide any
frequency from 601 to 700 kc in 1-kc steps. The out-
put signal is passed through a band-pass filter and
then clipped by clippers CR7 and CR8. The resulting
square wave signal is coupledthrough emitter follower
Q23 to the discriminator circuits, Oscillators Q20
and Q21 are designed to operate together to provide
cancellation of frequency drifts. Similar circuit con-
figurations are used for the two oscillators and the
crystals are cut in a similar manner for both,
Thus, a temperature change affects the output fre-
quency of both oscillators in the same direction (up

CHANGE 1
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or down). Since the difference frequency is used at
the output of mixer Q22, the two frequency drifts
cancel each other.

fe) DISCRIMINATOR. - The discriminator has
two modes of operation. First, it operates in the
frequency control mode and compares the frequency
of the 601- to 700-kc reference signal from emitter
follower Q23 with the frequency of the 601- to 700-kc
master oscillator mixed signal from emitter follower
Q16. The discriminator produces d-c output voltages
which adjust the operating frequency of the master
oscillator in Signal Data Translator CV-1377/PRC-47
to reduce the frequency difference. The frequency
difference must initially be less than 50 kc¢ for the
master oscillator frequency to be captured. After
the frequency difference has been reduced to about
5 kc, the discriminator goes into the phase control
mode. In this mode, the discriminator monitors the
changing phase difference between the two input sig-
nals. The output d-c¢ control voltages adjust the
frequency of the master oscillator until the phase
difference stops changing. When this happens, the
frequencies are identical.

To ensure that both signals applied to the discrimi-
nator are of the same amplitude, the signals are
clipped by identical diode clipper circuits at the in-
puts to emitter followers Q16 and Q23. The outputs
of Q16 and Q23 are summed at the inputs to two
discriminator channels. However, the reference sig-
nal from Q23 is phase-shifted by capacitor C21 and
resistor R34 before being fed to the upper channel.
Discriminator amplifiers Q8 and Q11 serve as the
input stages to the twodiscriminator channels, These
amplifiers use matched transistors and amplify the
two summed signals equally. Since each of the
summed signals is the sum of two CW signals, the
summed signals appear approximately as shown in A
of figure 4-16. These are similar to the double
sideband (DSB) signals which appear at the output
of a balanced modulator. The repetition rate of the
sine-wave envelope is equal to the difference between
the two CW frequencies and is, therefore, equal to
the frequency error of the master oscillator. The
sine-wave envelopes are slightly out of phase because
of the phase shift applied to the reference 601- to
700-kc signal at the input to the upper channel.
Either the upper or lower channel sine-wave envelope
will lead depending on whether the reference fre-
quency is higher or lower than the master oscillator
mixed signal,

The outputs of discriminator amplifiers Q8 and
Q11 are further amplified by discriminator amplifiers
Q9 and Q12 (also a matched pair) and are then de-
tected by dicdes CR3 and CR4. The leading edges of
the envelope peaks are used to trigger transistors
Q10 and Q13 {matched pair) into alternate conduction,
The two transistors operate as a bistable multi-
vibrator whose switching rate is the same as the
repetition rate of the sine-wave envelope. The col-
lectors of transistors Q10 and Q13 are supplied by
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Figure 4-16, Oscillator Control C-4311/PRC-47
(A7), Discriminator Waveforms

the clipped envelope. This results in pulses at the
collectors of Q10 and Q13 as shown in B of figure
4-16. The Q10 pulses may be positive going and
Q11 pulses negative going or vice-versa depending
on whether the upper channel envelope is leading the
lower channel envelope (as shown in B) or vice-
versa. This is determined by whether the reference
frequency is higher or lower than the master os-
cillator mixed frequency as stated in the previous
paragraph.

Integrator circuits in Q10 and Q13 output lines
(R104, C93 in the upper channel; R103, C92 in the
lower channel) change the pulse outputs to d-c levels
known as the A and B error voltages. Either A is
high and B is low, or vice-versa, depending on
whether the reference frequency is higher or lower
than the master oscillator mixed frequency. Hew-
ever, the A and B levels are not otherwise signifi-
cantly variable during the frequency contrel mode.
This is illustrated by the frequency control charac-
teristic in C of figure 4-16.

The A and B error voltages are fed to Varicaps
in the tank circuit of master oscillator Q1 in Signal
Data Translator CV-1377/PRC-47. This tunes the
oscillator by changing the effective capacity of the
Varicaps in the direction to reduce the frequency
error. The A and B voltage levels are large enough
to overcorrect for the frequency error and cause a
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Figure 4-17. Signal Data Translator CV-1377/PRC-47 (A3), Master Oscillator,
Simplified Schematic Diagram

frequency error in the reverse direction. However,
there is a time lag in changing the effective capacity
of the Varicaps. During this time lag, the frequency
error is being continuously monitored by the dis-
criminator. The phase control mode begins when the
envelope frequency is pulled close to zero. At this
time the switching transistors stop switching. The
A and B error voltages are then equal to the d-c
envelope voltages. The A and B error voltage levels
vary with the phase difference between the input fre-
quencies to the two channels. In the upper channel,
this phase difference includes the additional phase
difference contributed by phase shift network C21
and R34. The output A and B error voltages adjust
the master oscillator frequency until the varying
phase difference between the master oscillator and
the reference signals becomes constant. This occurs
when the varying phase difference is equal to the
fixed phase difference introduced by phase shift net-
work C21 and R34. At this time, the upper and lower
channel signals become CW and of the same amplitude
(see B of figure 4-16). The output A and B error
voltages are now equal at approximately 1.5 volts
as shown in C of figure 4-16. These waveforms
shown in figure 4-16 cannot be observed with an
oscilloscope during normal circuit operation since
the waveforms are presentonly instantaneously during
channel changing.

(f)° AUTOMATIC OSCILLATOR CAPTURE CIR-
CUIT. - In some instances, during turn-on or channel
change, transients may cause the/ dstillatoy gontrol
to lose capture of the variablé frequency oscillator
(MO) located in Signal Data Translator CV-1377/
PRC-47. The automatic oscillator capture circuit
detects the absence of aheterodyned vfosignal through

4-22

the filter network between Q26 and Q27. When signal
is present at the emitter of Q27, relay K6, antilockout
relay on the chassis, is not energized. When this
signal is absent at Q27 emitter, transistor Q29 con-
ducts to energize K6. Closing of K6 introduces +1.0
volt dc on each of error lines A and B. Since the vio
is initially tracked with these fixed error line volt-
ages, their application from K6 pulls the oscillator
into capture range. At capture, relay K6 is again
de-energized and all error line control voltages are
normally derived.

(3) SIGNAL DATA TRANSLATOR
CV-1377/PRC-41,

(a) 5- TO(‘142MC AMPLIFIERS. - The 1l-mec
pulse input from Oscillator Control C-4311/PRC-47
is fed to pulse amplifier Q19 in signal data translator
module A3 for frequency multiplication. Pulse ampli~
fier Q19 is a ringing circuit similar to pulse ampli-
fier Q3 in the oscillator control module (refer to
paragraph 4-3b(2) (b)). The natural ringing frequency of
Q19 is selected by switch S9 at one of 10 frequencies
from 5 to 14 mc in 1l-mc increments. The selection
is controlled by gearing from whole megacycle fre-
quency control on the front panel. The selected
ringing frequency is synchronized to the 1-mc input
pulses by Q19. The 5- to l4-mc ringing signal is
clipped to a constant level by limiters Q16 and Q17.
The signal is then coupled through emitter follower
Q18 to Oscillator Control C-4311/PRC-47.
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. okt £ " 5 v e
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Figure 4-17A. ‘Signal Data Translator CV-1377A/PRC-47 (A3),
Master Oscillator, Simplified Diagram

(b) MASTER OSCILLATOR (applicable to
CV-1377A/PRC-47 only). - The A and B d-c¢ error
voltages from the discriminator in the oscillator
control are fed to the Varicap control circuit in Sig-
nal Data Translator CV-1377A/PRC-47. Here the
error voltages are used to adjust the effective ca-
pacity of a pair of Varicaps to provide fine tuning
of master oscillator Q20 for any frequency devia-
tion from the selected 1-kc channel,

Master oscillator Q20 is basically a Colpitts os-
cillator. This is shown in the a-c equivalent circuits
of figure 4-17A. Master oscillator Q20 is coarse-
tuned in whole megacycle increments by switches
86, S7, and S10. Figure 4-17A shows the equivalent
circuit for the 2-mc selection.

CHANGE 1

The 2.5- to 12.499-mc output of master oscillator
Q20 is coupled through buffer amplifier Q21, emitter
follower Q2, amplifiers Q3 and Q4, and emitter
follower Q5 to module A7 as a feedback signal for
frequency correction. A 2.5- to 12.499-mc signal
from emitter follower Q2 is also fed through ampli~
fiers Q6 and Q7, and emitter follower Q8 to emitter
followers Q12 and Q13 in the transmit-receive cir-~
cuits. Refer to paragraphs 4-2b(1)(c) and 4-2b(3)(b).

{c) MASTER OSCILLATOR (applicable to
CV-1377/PRC-47 only). - The A and B d-c error
voltages from the discriminator in the oscillator

control are fed to the Varicap control circuit in
Signal Data Translator CV-1377/PRC-47.
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Here, the error voltages are used to adjust the
effective capacity of three pairs of Varicaps. De-
pending on the whole megacycle band selection, one
of the three pairs of Varicaps is selected by switch
S7 to provide fine tuning of master oscillator Q1.
The Varicap control corrects Q1 for any frequency
deviation from the selected 1-kc channel.

Master oscillator Q1 is basically a Colpitts os-
cillator with additional capacitors connected across
the collector-to-emitter circuit. This is shown in
the a-c¢ equivalent circuit of figure 4-17. Master
oscillator Q1 is coarse-tuned in whole megacycle
increments by the front and rear decks of switch S6.
Figure 4-17 shows the equivalent circuit for the 2-mc
selection.

The 2.5- to 12.499-mc output of master oscillator
Q1 is coupled through emitter follower Q2, amplifiers
Q3 and Q4, and emitter follower Q5 to module A7
as a feedback signal for frequency correction. A
2.5- to 12.499-mc signal from emitter follower Q2
is also fed through amplifiers Q6 and Q7, and emitter
follower Q8 to emitter followers Q12 and Q13 in the
transmit-receive circuits (refer to paragraphs
4-26(1)(c) and 4-2b(2)(5)).

4-4. POWER SUPPLY CIRCU!TS.

a. GENERAL DESCRIPTION. (See figure 4-18.) -
The power supply circuits operate either from a
115-volt, 400-cps source or a +26.5-volt d-c source.

TM-03817A-35/2
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The a-c or d-c power is switched into the power
supply circuits by an associated a-¢ or d-c power
control relay when the POWER-LIGHTS switch on the
front panel is set to POWER ON or when a power-on
switch signal is received from aremote control panel.

During receiver operation, all necessary B+ and
filament supply voltages for tube andtransistor opera-
tion are provided by a low-voltage power supply
circuit in Power Supply PP-3518/PRC-47. Thispower
supply circuit operates from a 26.5-volt d-c¢ input
which is supplied directly by the primary power when
a +26.5-volt power source is used. When a 115-volt
a-Cc power source is used, a portion of the input power
is applied to a rectifier circuit in module A5 to pro-
duce the +26.5-volt d-c input for the low-voltage
power supply.

During transmission, a high-voltage power supply
in the power supply is turned on to provide B+ and
filament power for the high power r-f vacuum tubes
in the radio set. The high-voltage power supply can
be turned on either by operating the push-to-talk
switch on the operator’s handset, by setting CW-FSK/
VOICE switch to CW-FSK or by setting the OPR-
TUNE switch toTUNE. Thehigh-voltage power supply
contains a large power transformer which operates
from an a-c input. When a 115-volt a-c source is
used, the primary power is supplied directly to the
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CW/FSK~VOICE
SWITCH
AC PWR - o <
C PW - HIGH
4II5VAC_ CONTROL VOLTAGE guRANFDOfg'L
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Figure 4-18. Power Supply Circuits, Functional Block Diagram
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high- voltage power supply. When a +26.5-volt d-c

source is used, a portion of the primary power is |

applied to a 400-cps power oscillator in the chassis
to produce a 26.5-volt peak square wave. This square
wave provides the a-c input to the high-voltage power

supply.

b, POWER SUPPLY CIRCUITS, DETAILED DE-
SCRIPTION. (See figure 4-19.)

(1) 115-VOLT A-C POWER INPUT. - When 115-
volt a-c¢, 400-cps power is used, the power is fed
through fuse F2 and transformer T2, to rectifier CR3
through CR6 in Electrical Equipment Chassis CH-474/
PRC-47. The rectifier output is +26.5-volt d-c power
which arms a-c power control relay K2. Relay K2
is energized from front panel POWER-LIGHTS
switch S1 or from a remote on-off switch. When K2
is energized, 115-volt a-c power from the primary of
T2 is fed through the K2 contacts and the contacts
of de-energized d-c power control relay K1 to the
high-voltage power supply circuits in Power Supply
PP-3518/PRC-47. The 115-volt a-c power at the
input to the transmitter-receiver is also routed
through fuse F2 to step-down transformer T2 in
Power Supply PP-3518/PRC-47. Transformer T2
drives rectifier CR26 through CR29 to produce
+26.5-volt d-c power. This power is used to feed
the low-voltage power supply circuits for reception.

The +26.5-volt d-c power also arms push-to-talk
relay K1l. Relay Kl is energized by a ground signal
which may be supplied by the push-to-talk switch
on the operator’s handset, by CW-FSK/VOICE switch
S2 (for CW or FSK transmission) or by OPR-TUNE
switch S102 (for tuning) (refer toparagraph4-256(1)(a)).
For the 115-volt a-c input, the contacts of push-to-
talk relay K1 pass the 115-volt a-c power to trans-
former T1 which drives the high voltage power supply
circuits.

(2) +26.5-VOLT D-C POWER INPUT. - When
+26.5-volt d-c power is used, the power is fed through
fuse F1 to arm d-c power control relay K1l. Relay
K1 is energized when a ground is supplied from front
panel POWER-LIGHTS switch S1 or a remote on-off
switch. When K1 is energized, 26.5-volt d-c power
is fed through the K1 contacts tothe low-voltage power
supply circuits in power supply module A5.

The +26.5-volt d-c power is also suppliedto 400-cps
power oscillator Q1 and Q2, This circuit produces a
26.5-volt square wave which is appliedtotransformer
T1 in power supply module A5 todrive the high-voltage
power supply circuits.

The high-voltage power supply circuits are turned
on by push-to-talk relay K1. This relay coil is con~
nected to the +26.5~volt d-c power and is energized
by a ground signal from either the operator’s push-
to-talk switch, CW-FSK/VOICE switch 52 (for CW
or FSK operation), or by OPR-TUNE switch S102
(for tuning). The contacts of relay K1 connect the
input +286.5-volt d-c power to the primary winding of
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transformer T1. This completes the B+ supply path
to 400-cps power oscillator Ql, Q2 as shown in
figure 4-20. Thus, transformer T1 receives the:
26.5-volt square wave power only when relay Kl is
energized.

The operation of 400-cps power oscillatorvQl, Q2
is similar to that of a standard saturation oscillator
with the saturable reactor connected as an auto-
transformer. When power is initially turned on,
d-c power control relay is energized. This applies
+26.5 volts dc to capacitor C1 and back-biases
diodes CR1 and CR2. Now, if the push-to-talk switch
is pressed the +26.5 volis dc is routed through
push-to-talk relay K1 and the primary windings of
transformer T1 in module A5 to transistors Q1 and
Q2. This drives both transistors into saturation (one
at a time). Any difference in operation level of the
two transistors results in a voltage difference between
the two emitters. This is coupled through saturable
reactor to the bases of the two transistors by auto-
transformer action. Thus, if Q1 is conducting more
heavily than Q2, the emitter of Q2 will be more posi-
tive than the emitter of Q1. This voltage is coupled
through T1 to drive Q1 toward cutoff and Q2 toward
saturation. The regenerative action continues until
the core of T1 saturates and the flux change stops.
This removes the base biasing voltages to Q1 and Q2,
thereby permitting the magnetic flux to decay and
start regenerative action in the reverse direction.
As the emitters of QlandQ2 are alternately grounded,
they induce 26.5 volts dc across in the primary
windings of transformer T1 in Power Supply PP-3518/
PRC-47. This results in 26.5-volt peak square wave
which repeats at 400 cps as controlled by the char-
acteristics of saturable reactor T1. Diodes CR1 and
CR2 prevent the voltage at either side of the trans-
former T1 primary from rising above +26.5 volts.

(3) LOW-VOLTAGE POWERSUPPLY. - Forboth
a-c and d-c operation, +26.5 volts dc is supplied to
vox relay Kl in Audio Frequency Amplifier AM-~3506/
PRC-47, to the filaments of first and second r-f
amplifiers V1 and V2 in Signal Data Translator
CV-1377/PRC-47, and to the front panel lamps. For
a-c operation, this power is derived from rectifier
CR26 through CR29in Power Supply PP-3518/PRC-47.
For d-c operation, the +26.5-volt d-c¢ input is used.
In addition, for both a-c and d-c operation when
BATTERY TEST switch S3 on the front panel is
pressed, the available +26.5 volts dc is supplied to
XMTR OUTPUT meter on the front panel for power
monitoring.

The +26.5~volt d-c power is alsofedthrougha filter
in Power Supply PP-3518/PRC-47 which drops 2.5
volts to result in a filtered+24-voltinput. This output
is supplied directly to audio output amplifier Q11
and Q12 in Audio Frequency Amplifier AM-3506/
PRC-47 and is also fed through the normally de-
energized contacts of B+ relay K3 to provide the
B+ supply for the first and second r-f amplifiers in
Signal Data Translator CV-1377/PRC-47. During
transmission, B+ relay K3 is energized by a vox
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Figure 4-20. Power Oscillator,
Simplified Schematic Diagram

signal from vox relay K1 in Audio Frequency Ampli-
fier AM-3506/PRC-47. Relay K3 then replaces the
+24 volts dc with +150 volts which is derived from
the +300-volt d-c output of the high-voltage power
supply circuits. The +150 volts dc causes the first
and second r-f amplifiers to operate at a much
higher power levelfortransmissionthanfor reception.

The filtered +24 volts dc is alscappliedto a voltage
regulator consisting of Q1, Q2, and Q3 with their as~
sociated reference diode CR31 and filter capacitors.
Zener diode CR31 and resistor R20 set a fixed ref-
erence voltage at the emitter of Q2. The base of
Q2 samples variations in the output voltage of the
regulator at the slider of potentiometer R22. Tran-
sistors Q2 and Q1 perform d-c amplification functions
to control the base of series regulator Q3. When the
+20-volt d-c output tends to rise, current through Q2
base-emitter circuit is increased. The resulting in-
creased collector current of Q2 increases the voltage
drop across R19 and lowers the base potential of Q1.
Current through the Q1 collector-emitter circuit and
Q3 base-emitter circuit decrease and Q3 conduction
is decreased. This actionmakesQ3 collector-emitter
circuit appear as a larger series resistor in the
+20-volt d-c regulated line and holds the regulated
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output at +20 volts. Exact value of the regulated
output voltage may adjusted within small limits by
setting R22,

(4) HIGH-VOLTAGE POWER SUPPLY. - For
both a-c¢ and d-c operation, transformer T1 supplies
a-c power to high-voltage rectifiers CR6 through
CR17, CR18 through CR21, and CR22 through CR25
which produce +1500-, +650-, and +300-volt d-c out-
puts respectively. The +300-volt output is measured
with respect to ground. The +650~volt output is ac-
tually +350 volts measured from the +300-volt level
and the +1500-volt output is actually +850 volts
measured from the +650-volt level. The +1500-~ and
+650-volt outputs are used as supply voltages for
power amplifier tube V101 in the chassis. The
+300-volt output is used for driver V3 in Signal
Data Translator CV-1377/PRC-47. Also, during
transmission, this voltage is dropped to +150 volis
dc and is routed through the contacts of energized
B+ relay K3 to supply first and second r-f amplifiers
V1and V2 in A3.

The a-c¢ output of transformer T1 also drives bias
rectifier CR1 through CR4 to produce a negative
d-c¢ bias voltage which is adjusted in two voltage
dividers to produce -110- and -32-volt d-c regulated
outputs. The -110-volt d-c output supplies grid bias
for power amplifier V101 in the chassis while the
-32-volt d-c output supplies grid bias for driver V3
in Signal Data Translator CV-1377/PRC-47.

Transformer T1 also produces two filament power
outputs, one at 6.3 volts rms, and the other at 6.3
volts peak. These outputs are supplied to a-c power
control relay K2 which selects the 6.3-volt rms sine-
wave output during a-c operation and the 6.3-volt
peak-to-peak square wave output during d-c operation.
This is done to provide the same average power to the
tube filaments on a-c operation (sine wave) as on
d-c operation (square wave). Thus, a lower-voltage
square wave (6.3 volts peak) provides the same average
filament power as a higher-voltage sine wave (6.3
volts rms). The selected 6.3-volt filament power
output supplies the filament of power amplifiexr V101
in the chassis as well as the filament of driver V3
in Signal Data Translator CV-1377/PRC-47.
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SECTION 5
TROUBLE SHOOTING

5-1. GENERAL.

NOTE

The greatest advantage in the performance of
effective trouble shooting is a complete know-
ledge of the system and how it works. This
knowledge will enable maintenance personnel
to isolate a malfunction by logic instead of by
trial and error and thus eliminate large areas
of the system as sources of trouble before any
actual work is done., It is important that the
following general information be read thor-
oughly before any attempt is made to perform
the trouble shooting described in this section.

a. This section describes the trouble-shooting
methods necessary to isolate trouble in the equip-
ment to a functional section, a module,ora particular
stage in the module. Servicing block diagrams are
provided to enable the technician to identify each
module, the stages within the module, and the various
signal and supply voltages necessary for proper
operation.

b. Test point jacks are shown on the servicing
block and schematic diagrams. These test points
must be used only under the conditions specified in
the text and in the notes on the servicing block
diagrams. Certain test points are used to check the

performance of a functional section or major groupof
circuits. Use of such test points may or may not
isolate trouble to a particular module. For example,
where the test point represents an evaluation of a
single module, that particular module canbe suspected,;
where the test point represents an evaluation of
several modules, then further checks are required (as
described in the trouble-shooting text for particular
functional sections), Other test points are used to
isolate trouble withina module;thesetest points should
be used to perform stage-by-stage signal tracing
wherever possible.

c. In addition to regular test point information,
tables are provided for checking voltages and wave-
forms through a series of circuits. Such tables may
be used to further isolate trouble by signal tracing
if regular test points do not.

d. Supply voltages are given on the servicing block
diagrams for each module in the equipment. These
voltages, as well as all signals to and from the
modules, are identified by the plugs, jacks, and pin
numbers through which parts they are carried. The
supply voltages may be checked before or after test
point or waveform checks, depending on the nature of
the trouble. For example, if a functional section of
major group does not perform its function as evi-
denced by an erroneous voltage or waveform reading
at a significant point, it may be advantageous to first
check supply voltages before proceeding with more
detailed checks.

TABLE 5-1. TEST EQUIPMENT REQUIRED FOR PRELIMINARY TROUBLE SHOOTING

NOMENCLATURE TYPE

DESCRIPTION

Signal Generator

AN/URM-25D

Frequency Meter AN/URM-32
or
AN/USM-122
Signal Generator TS-382F/U
Vacuum-Tube Voltmeter TS-505D/U
Qutput Meter TS-585D/U

10 ke to 50 mc in eight bands,
400 and 1000 cps modulation,

Measures frequency from 125 kc
to 1000 mc. (Note: Use Hewlett-
Packard Model 525A to extend range.)

20 cps to 200 ke in four bands,
output 100 mv into 1000 ohms.

0 to 1000 volts dc in nine steps,
0 to 200 volts ac in seven steps,
0 to 1000 megohms in seven steps.

Power range 0 to 5000 mw in 4
ranges, impedance 2.5 to 20,000
ohms in 40 discrete steps.
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5.2, TEST EQUIPMENT AND SPECIAL TOOLS. quired for more detailed trouble shooting is listed in

table 5-2. Special tools are included in Cable As-

a. Test equipment required for preliminarytrouble sembly Set AN/PRA-4 and listed in table 5-3 and
shooting is listed in table 5-1. Test equipment re- illustrated in figure 5-1.

TABLE 5-2. TEST EQUIPMENT REQUIRED FOR DETAILED TROUBLE SHOOTING

NOMENCLATURE TYPE DESCRIPTION

Vacuum-Tube Voltmeter TS-505D/U 0 to 1000 volts dec in nine steps,
0 to 200 volts ac in seven steps,
0 to 1000 megohms in seven steps.

Signal Generator AN/URM-25D 10 kc to 50 mc in eight bands,
400 and 1000 cps modulation.
Frequency Meter AN/URM-32 Measures frequency from 125 ke
or to 1000 mc. (Note: Use Hewlett-
AN/USM-122 Packard model 525A to extend
range.)
Output Meter TS-585D/U
Oscilloscope AN/USM-137 Sweep range; 0.02 usec/cm to 15

sec/cm. Horizontal amplifier:
200 mv/cm to 5 v/em. Vertical
amplifier: dc to 10 mec.

Wide-Band Amplifier HP-525A Used in conjunction with AN/USM-137
(Hewlett-Packard) and AN/USM-122.
Probe AC-21A/C Used in conjunction with AN/USM-137.

TABLE 5-3. SPECIAL TOOLS (CABLE ASSEMBLY SET AN/PRA-4, FSN 5995-973-3686) (Sheet 1 of 2)

MANUFACTURER’S

QTY. NOMENCLATURE PART NUMBER USE
1 Special Extender Cable No. 1 549-6255-00 Extending Power Supply PP-3518/PRC-47.
1 Special Extender Cable No, 2 549-6256-00 Extending Audio Frequency Amplifier
AM-3506/PRC-47.
Special Extender Cable No. 3 549-6257-00 Extending Oscillator Control C-4311/PRC-47.
4 Special Extender Cable No. 4 549-6258-00 Extending Signal Data Translator CV-1377/

PRC-47, Oscillator Control C-4311/PRC-47,
and Amplifier-Modulator AM-3507/PRC-47.
All four required for CV-137%/ PRC-47. One
required for each of remaining( odules

(C-4311/PRC-47 and AM-3507/PRC-47).

1 Special Extender Cable No. 5 549-6259-00 Extending Amplifier-Modulator AM-3507/
PRC-47 or Radio Frequency Oscillator
0-1032/PRC-41.

1 Front Panel Test Lead 549-6260-00 Extending front panel audio receptacles for
ease of connection to test microphone and
loudspeaker.
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TABLE 5-3. SPECIAL TOOLS (CABLE ASSEMBLY SET AN/PRA-4, FSN 5995-973-3686) (Sheet 2 of 2)

MANUFACTURER’S USE

QTY. NOMENCLATURE PART NUMBER

1 Test-Antenna Lead 549-6261-00

1 3-Foot RG-58/U Coaxial 553-9759-002
Cable

1 5-Foot RG-58/U Coaxial 553-9760-002
Cable

1 BNC to Type N Adapter 357-9291-00

1 Antenna Simulator 553-9758-005

1 Canvas Carrying Case 553-9764-003

Connection to a 50-ohm, 100-watt, nonin-
ductive load.

Connect antenna simulator to 50-ohm load.

Connect antenna simulator to any desired
test equipment such as oscilloscope, fre-
quency meter, or distortion analyzer.

To adapt type N connector of 50-ohm dummy
load to BNC connector of RG-58/U cable.

Simulates a 15-foot whip antenna for bench
measurement purposes when used with a 50-
ohm load. 12-position switch allows testing
AN/PRC-47 at 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
and 11.999 mc.

Storage and transportation of Cable Assembly
Set AN/PRA-4.

5-3. OVER-ALL TROUBLE SHOOTING.

a. PRELIMINARY CHECKS. - Preliminary checks
are intended to avoid necessary work on a more
detailed level by revealing over-all discrepancies
in cable connections, power source conditions, and
control settings., First, check all cable connections:
power source and signal inputs and outputs. Second,
check the condition of the power source by depress-
ing the BATTERY TEST switch and checking that
the XMTR OUTPUT meter indicates in the banded
area. Third, check the operating control settings
(refer to section 3).

b. ISOLATION TO A FUNCTIONAL SECTION. - In
all probability, trouble will lie in a particular stage of
a particular module, For the purpose of grouping the
modules in terms of related functions, the over-all
equipment is divided into three functional sections:
power supply circuits, frequency generation circuits,
and transmit-receive circuits. Simplified block dia-
grams designed for preliminary trouble shooting are
shown in figures 5-2, 5-3, 5-4, and 5-5. Over-all
servicing block diagrams of the three functional sec-
tions are shown in figures 5-7, 5-8, and 5-9. Some of
the test points shown on the diagrams and illustrated
in figures 5-10 and 5-11 are intended to check the
over-all performance of functional sections. If the
preliminary checks of paragraph 5-3a do not isolate
the trouble to a particular functional section, then the
specific evaluation of each functional section must be
performed as describedinparagraphs 5-4through 5-6.
Since the increasing order of complexity of functional
sections 1s first. power supply. second, frequency

5-2

generation circuits, and third, transmit-receive cir-
cuits, functional sections should be checked in that
order, The power supply affects the entire equipment
and should therefore be checked first, The frequency
generation circuits generally affect both the trans-
mitter and the receiver and are in use at all times
while the equipment is energized, and should there-
fore be checked second. The transmit-receive cir-
cuits alternate in use and some circuits are shared
by both functions. Also, this functional section in-
volves more modules than other sections. For these
reasons it should be checked last.

NOTE

If existing symptoms indicate a particular
functional section, the preceding sequence of
checks may be disregarded and the suspected
section checked immediately.

(1) POWER SUPPLY. - Refer to figure 5-2,
With power on and the equipment set up for normal
CW operation (section 3), measure the voltages
shown on the diagram. Use a TS-505D/U vtvm,
Close the CW key only long enough to obtain meas-
urements. The test points shown are identified in
figures 5-10 and 5-11. All voltages are measured
with reference to chassis ground. Do not measure
high-voltage output anywhere in the power supply
module. High voltage is measured across a portion
of a bleeder network in the power amplifier compart-
ment at test point J101. If these measurements are
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5-3b(1) TROUBLE SHOOTING
not satisfactory, proceed as described in paragraph
oot
P

(2) FREQUENCY GENERATION. - Referto figure voLTAGE COMPARTNENT
5-3. Test points are identified in figure 5-10. With POWER MEASURE
power on, set up the equipment for normal CW opera- palRRLy — 1
tion (section 3). Leave the key line open. Connect a PRC-47
TS-505D/U vtvm (with r-f probe attached) between
A3J5 and chassis ground. The voltage indicated must
be approximately 1.75 volts ac. Disconnect the vitvm
and connect a frequency meter, AN/URM-32 or AN/ 5 i
USM-122, to A3J5. The frequency indicated must be (;S;YN%E) veza, +1509 b¢
500 kc higher than the channel frequency shownon the REG

frequency indicator. If these voltage and frequency
measurements are satisfactory, the frequency stabi-
lizing circuits are operating satisfactorily. If these
measurements are not satisfactory, measure the
voltages at A6J1 and A6J4. If these latter measure-
ments are not satisfactory, substitute known good
modules for Signal Data Translator CV-1377( )/PRC-47

Figure 5-2. Power Supply, Simplified Block
Diagram for Preliminary Trouble Shooting

and Radio Frequency Oscillator O-1032/PRC-47 or 4 175 VAC ;RF)
. . Vi . A
proceed as described in paragraph 5-5. Yoo ke ! "a0a % CHANNEL roEQ
Ji Ja J5
(3) RECEIVER. - Refer to figure 5-4, Test T T T
points are identified in figure 5-10. With power on,
set up the equipment for normal reception (section 3), SIGNAL
. . . h . RF 0SC 0sc DATA
The receiver test consistsof introducinga 2-microvolt 0-1032/ CONTROL TRANSLATOR
signal at the antenna and measuring a 50-milliwatt PRC-47(18) PRC-47(A7) v s Y
output at the headset terminals. Note that the
signal generator is set 1 k¢ higher than the frequency
shown on the frequency indicator and that a standard Figure 5-3. Frequency Generation, Simplified
50-ohm load (or 47-ohm resistor) is connected from Block Diagram for Preliminary
the antenna to chassis ground. Other test point values Trouble Shooting
ANTENNA
O TERMINAL
AN/URM- 25(0)
ZSIUVG%\" 100 UV 0.1 vV PEAK
CHANNEL 500_KC 300-3000 CPS
FREQ J3 Ji3
-[T
SIGNAL AMPLIF IER- AUDIO FREQ
TRANSVATOR MODUL ATOR AMPLIFIER TS-585(D)/U
cv-I1377( ¥ AM-3507/ AM-3506/ 50 MW MIN
PRC-47(A3) PRC-47{A2) PRC-47(Al)
GENERAL Ja Ji5  Jie
RADIO 874 1.5V OTO 4570
50-OHM 500 KC -05 6
LOAD vbC  voeC
NOTES!

L USE TS-505/U VTVM TO MEASURE VOLTAGES EXCEPT J3 USE
SIGNAL GENERATOR INPUT
2. OQUTPUT METER SETUP FOR 300 OHMS

figure 5-4. Receiver, Simplified Block Diagram for Preliminary Trouble Shooting
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TS-382F/U
ANTENNA
Sie oen [ SIMULATOR, TS-505D/U
Ol Rus | P/O AN/PRA-4—— — -
I |
- UP TO CHAN FREQ
06V 500KC 80V RMS (MIN RF)
3 i} 04
1GNAL .

AUDIO FREQ AMPLIFIER— soi'm POWER I N I oo v?ﬂvr
AXSE'QS:/ MA(:?-L%;JT?R TRANSLATOR AMPLIFIER lgsy .°a" NON — INDUCTIVE
3 PRA-4T1A2) V3770 )/ RMS 7 ¥ " LOAD

PRC-47{Al) > PRC-4T (A3) MN RF)[
é NOTE 2

1.5V _RMS - LOW PWR |HIGH POWER

500 KC FREG (MC) hyo| Ts RMS)|(VOLTS RMS)
2.0 14,1 3i.6
NOTES: 4.0 173 40.0
1. USE TS-505/U VTVM TO MEASURE VOLTAGES EXCEPT AT =0 312 290

A2J1 USE OSCILLOSCOPE : : -

2. RF VOLTS READ ON TS-505D/U WHEN USING ANTENNA 8.0 24.5 54.9
SIMULATOR. 100 26.4 59.0
119.99 273 60.6

Figure 5-5. Transmitter, Simplified Block Diagram for Preliminary Trouble Shooting

are given in the signal path shown on the diagram. the a-c voltages at J104 and across the antenna load.

These values are nominal and intended only as guides, Then reset the vtvm for d-c voltage and measure the

If the receiver test is not satisfactory, proceed as negative voltage at J104. Other test point values are

described in paragraph 5-6. given in the signal path shown on the diagram. These

values are nominal and intended only as guides. If

(4) TRANSMITTER, - Refer to figure 5-5. Con- the transmitter test is not satisfactory, proceed as
nect test equipment as shown in the block diagram. described in paragraph 5-6.

With power on, set up the equipment for normal voice
operation (section 3). Then set the OPR-TUNE switch

to TUNE and the XMTR PWR switch to HI. Test NOTE

points are identified in figures 5-10 and 5-11. Set

the wvoltage and frequency output from the signal The following procedures refertovoltagetables
generator as specified in figure 5-5, Note that the and schematic diagrams which in turn refer to
antenna load may be either a standard 50-ohm load specific pins on transistors. Figure 5-6 shows
or a 100-watt, noninductive 47-ohm resistor. Using the base diagrams for all transistors used in
a TS-505D/U vtvm with r-f probe attached, measure the equipment.

BASE BASE
BASE EMITTER EMITTER
EMITTER COLLECTOR COLLECTOR COLLECTOR
22323 INTERLEAD
2N526 SHIELD,CASE
2NI1653 TNEDT
2N2267 2N703 2N2Te
INTERLEAD
BASE SHIELD, CASE
EMITTER EMITTER
EMIT TER COLLECTOR COLLECTOR COLLECTOR
BASE
INTERLEAD
2NI58A 2NI038 EAD
2N440 SHIELD,
2N422 2NSIT

Figure 5-6. Transistor Base Diagrams
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5-4. POWER SUPPLY TROUBLE SHOOTING.

a. ISOLATION TO POWER SUPPLY MAIN CIR-
CUITS. - Portions of the power supply section are
modularized and portions are mounted on the chassis.
Figure 5-7 shows the locations of these portions.
It also shows the test points needed to evaluate
satisfactory performance of the power supply. Test
points are identified in figure 5-10. It is important
that the test point measurements be made only under
the conditions specified in the notes on the servicing
block diagram. Do not attempt to measure the high-
voltage rectifier output in any partofthe power supply
section; instead, measure it at J101 in the power am-
plifier compartment (see figure 5-11). Note that
voltage values across J3 and J4 are different when
the power source (ac or dc) is different. Note also
that voltage values across J10 and J11 are different
when the power source (ac or dc) is different. These
differences are explained in the notes on figure 5-7,
When the power source is 115 volts ac, measure
this value across pins 3 and 18 of connector J1 on the
chassis; this voltage is the a-c input tothe low-voltage
power supply.

WARNING

Dangerous voltages exist at pins Al and A2 of
connector J1 on the under side of the chassis
(see figure 5-11). If power is turned off and
detail checks are to be made, be sure to dis-
charge these two pins by shorting to chassis
ground with a screwdriver.

b. ISOLATION TO PARTICULAR CIRCUITS OR
PARTS. - Once trouble is isolated to a particular
main circuit of the power supply section, refer to the
schematic diagrams of the power supply, figure
6-74, and the chassis, figure 6-77, and perform
point-to-point checks of detail circuits and parts.
Table 5-10 is a chart of relay closures versus sources
of applied relay coil energy.

5-5. FREQUENCY GENERATION TROUBLE
SHOOTING.

a. ISOLATION TO SPECIFIC MODULE. -~ If the
preliminary trouble-shooting procedures of para-
graph 5-3 provide unsatisfactory results, refer to
figpure 5-8., Set up the equipment for normal voice
operation (section 3) and set the frequency indicator
for 3002 kc. All voltages and waveforms shown on
figure 5-8 must be checked in order to isolate
trouble to a particular module, Test points are
identified in figure 5-10. First, measure all supply
voltages at the multipin jack for each module from the
under side of the chassis. If the supply voltages are
'satisfactory, measure the voltage or waveform at
each test point as specified on figure 5-8. Values
given are closely approximate and may vary slightly.
Determine continuity of signal flow inisolating trouble
to a particular module or portion of a module.

5-6
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b. ISOLATION TO SPECIFIC STAGE. -~ Oncetrouble
is isolated to a particular module or groupof circuits
within a module, refer to the voltage tables (5-4
through 5-9) to further isolatetroubletotheparticular
stage. Values given in these tables are nominal and
intended only as guides. Then refer to figures 6-73
through 6-77, and perform point-to-point checks of
detail circuits and parts.

5-6. TRANSMIT-RECEIVE TROUBLE SHOOTING.

a. ISOLATION TO SPECIFIC MODULE. - It must
be established that all other functional sections of the
equipment are performing properly before further
tests are to be performed on the transmit-receive
section, If the preliminary trouble-shooting proce-
dures of paragraph 5-3 provideunsatisfactory results,
refer to figure 5-9. Set up the equipment for normal
voice operation (section 3) and set the frequency
indicator for 3002 kec. All voltages and waveforms
on figure 5-9 must be checked in order to isolate
trouble to a particular module. Test points are
identified in figures 5-10 and 5-11. First, measure
all supply voltages at the multipin jack for each
module from the under side of the chassis. If the
supply voltages are satisfactory, proceed as follows:
Connect a dummy load between the antenna terminal
and chassis ground; the load may be a dummy load
or a 47-ohm 100-watt, noninductive resistor. For
transmitter tests, connecta TS-382F/U signal genera-
tor between AlJl and chassis ground and adjust its
output for 0.25 volt at 1000 cps. Check each of the
voltages and waveforms as specified on figure 5-9
for transmit or transmit-receive conditions (see
legend). Values given are approximate and may vary
+20 percent except for gain measurements. For
receiver tests, disconnect the signal generator from
Al1J1 and connect an AN/URM-25D signal generator
across the antenna dummy load; adjust its output for
2 microvolts at 3003 ke. Check each of the voltages
and waveforms as specified on figure 5-9 for receive
or transmit-receive conditions (see legend), Valueson
the diagrams are approximate and may vary slightly.
Determine continuity of signal flow inisolatingtrouble
to a particular module or portion of a module.

b. ISOLATION TO SPECIFIC STAGE. - The test
point and intermodular connections shown on figure
5-9 provide facilities for isolation of trouble to a
module, and in some cases, particularly Audio Fre-
quency Amplifier AM-3506/PRC-47 (Al), toaparticu-
lar stage. Where necessary, refer to the voltage
tables (5-4 through 5-9) to further isolate trouble
to the particular stage. Values given in these tables
are nominal and intended only as guides, Then refer
to figures 6-71, 6-72, 6-73, and 6-77 and perform
point-to-point checks of detail circuits and parts.
Note that when vox relay A1K1 is energized as a re-
sult of microphone or CW key input, it supplies a
26.5-volt d-c excitation voltage to TR relay K101,
receiver antenna relay K5, transmitter 500-kc relay
A2K1, and 500-kc switching relay K4. If there is
evidence of any of these relays not actuating, trace
the d-c excitation voltage paths by referring to
figure 6-717.

ORIGINAL









AN/PRC-47 TM-03817A-35/2
TROUBLE SHOOTING

TABLE 5-4. VOLTAGE MEASUREMENTS, AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 (A1)
(Sheet 1 of 3)

NOTE
E stands for emitter, B for base, and C for collector.

Refer to figure 5-6 for transistor base diagrams.
All values are nominal and intended only as guides.

Table
5-4

3

POINT OF VOLTAGE
STAGE TEST (volts)
D-C Measurements on Receive with No A-C Input Except as Noted
Q1 E +14.1
B +13.9
C +4.7
Q2 E +9.9
B +9.7
C +2.1
Q3 E +13.5
B +13.3
C +5.9
Q4 E +11.6
B +11.4
Cc +1.5
Q5 E +14.8 (CW key closed)
E +15.3 (CW key open)
B +15.1 (CW key closed)
B +15.2 (CW key open)
C 0 (CW key closed)
C +15.3 (CW key open)
Q6 E 0 (no input)
E +0.7 (0.1 volt rms mike input)
B +0.26 (no input)
ORIGINAL 5-13
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TABLE 5-4. VOLTAGE MEASUREMENTS, AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 (A1)
(Sheet 2 of 3)

romTor voutace
D-C Measurements on Receive with No A-C Input Except as Noted (Cont)
Q6 (Cont) B +0.43 (0.1 volt rms mike input)
C +24 (no input)
C +1.2 (0.1 volt rms mike input)
Q7 E 0 (no input)
E 0 (0.1 volt rms mike input)
B 0 (no input)
B | +0.7 (0.1 volt rms mike input)
C +24 (no input)
C ; +1.2 (0.1 volt ‘rms mike input)
Q8 E k +9.3
B +9.2
C +1.5
Q8 E +17.5
B +19.2
C : +6.0
Q10 E +8.3
B | +8.1
C +1.6
Q11 E | +22.8
B +22.8
C +0.08
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TABLE 5-4. VOLTAGE MEASUREMENTS, AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 (A1)
(Sheet 3 of 3)

POINT OF VOLTAGE
STAGE TEST wolts)
D-C Measurements on Receive with No A-C Input Except as Noted (Cont)

Q12 E +22.8

B +22.8

C +0.08

Signal Measurements with 0.1-Volt RMS Microphone Input
- Q1 B Not readable

C 0.2 peak
Q2 B 0.1 peak

(o 8.0 peak
Q3 B 0.1 peak

C 1.2 peak
Q4 B 0.7 peak

C 13.0 peak

Signal Measurements with 50-MW Audio Qutput

Q8 B 0.1 peak

C 1.6 peak
Q9 B 1.6 peak

C 0
Q10 B 0.1 peak

(o) 4.0 peak
Ql1/12 B 0.8 peak

C 11.0 peak
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TABLE 5-5. VOLTAGE MEASUREMENTS, AMPLIFIER-MODULATOR AM-3507/PRC-47 (A2)
(Sheet 1 of 2)

NOTE

E stands for emitter, B for base, and C for collector.
Refer to figure 5-6 for transistor base diagrams.
All values are nominal and intended only as guides.

POINT OF VOLTAGE
E
STAG TEST (volts)
D-C Measurements During Transmit
Ql E -110
B -110
C -109
D-C Measurements During Transmit or Receive
Q2 B +6.9
B +6.6
0
Q3 . E : +9.3
B +9.4
C 0
Q4 E +6.5
B +6.3
0
Q5 E +7.4
B +7.2
0
Signal Tracing with Fixed Output and Varied Inputs*
Q5 B 16 mv
1.2
*Conditions: AN/URM-25D signal generator and applicable termination through 0.05-uf capacitor to point
of test. Input as required for 0.1-volt rms output at A1J13 as monitored on TS-505D/U.
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TABLE 5-5. VOLTAGE MEASUREMENTS, AMPLIFIER-MODULATOR AM-3507/PRC-47 (A2)
(Sheet 2 of 2)

POINT OF VOLTAGE
E
STAG TEST (volts)

Signal Tracing with Fixed Output and Varied Inputs* (Cont)

4 B 250 uv
C 29 mv

Q3 E 72 uv
C 2 mv

Q2 E 12 uv
C 3 mv
J3 120 uv

*Conditions: AN/URM-25D signai generator and applicable termination through 0.05-uf capacitor to point of
test. Input as required for 0.1-volt rms output at A1J13 as monitored on TS-505D/U.

TABLE 5-6. VOLTAGE MEASUREMENTS, SIGNAL DATA TRANSLATOR CV-1377( )/PRC-47 (A3)
(2-MC CHANNEL FREQUENCY) (Sheet 1 of 8)

NOTE

E stands for emitter, B for base, and C for collector.
Refer to figure 5-6 for transistor base diagrams.
All values are nominal and intended only as guides.

POINT (@ volte) (a-c poic 1o peak)
STAGE OF MODE
TEST | cv-1317 CV-1377A cv-1377 | cv-1377a
Isolation Amplifier Board A3E47
Q2 E +6.8 +6.8 0.35 0.5 Transmit or receive
B +7.5 +7.5 0.35 0.4 Transmit or receive
C +15.0 +15.0 0 0 Transmit or receive
Q3 E +1.7 +1.7 0.3 0 Transmit or receive
B +2.4 +2.4 0.3 0.5 Transmit or receive
C +7.7 +7.7 1 1.5 Transmit or receive
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TABLE 5-6. VOLTAGE MEASUREMENTS, SIGNAL DATA TRANSLATOR CV-1377( )/PRC-47 (A3)
(2-MC CHANNEL FREQUENCY) (Sheet 2 of 8)

E
STAGE Pg;,NT ‘(/c?-lcﬂ\‘/[;gs) (a—cvggl;g‘?oc geak) MODE
TEST | cv-1877 CV-1377A cv-1317 | cv-1377A
Isolation Amptifier Board A3E47 (Cont)
Q4 E +2.4 +2.4 1.0 0 Transmit or receive
B +3.2 +3.2 1.0 1.4 Transmit or receive
C +9.0 +9.0 3.5 6.0 Transmit or receive
Q5 E +9.2 +9.2 3.5 6.4 Transmit or receive
B +9.9 +9.9 3.5 5.8 Transmit or receive
C +14.5 +14.5 0 0 Transmit or receive
Q6 E +6.1 +6.1 0 0 Transmit or receive
B +6.8 +6. 8 0.3 0.3 Transmit or receive
C +9.0 +9.0 4.5 4.5 Transmit or receive
QT E +5.5 +5.5 0 0 Transmit or receive
B +4. 8‘ +4.8 4.0 4.0 Transmit or receive
C +10.5 +10.5 9.0 9.0 Transmit or receive
Q8 E +6.6 +6.6 8.0 8.0 Transmit or receive
B +6.7 +6.7 9.0 9.0 Transmit or receive
C +11.5 +11.5 0 0 Transmit or receive
Q12 E +6.8 +6. 8 7.0 7.0 Receive
B +7.5 +7.5 5.0 5.0 Receive
C +12.5 +12.5 0 0 Receive
Q12 E +0.4 +0. 4 0.25 0.25 Transmit
B -0.1 -0.1 3.0 3.0 Transmit
C +0.5 +0.5 0 0 Transmit
Q13 E +0.2 +0.2 0.2 0.2 Receive
B -2.2 -2.2 8.0 8.0 Receive
C +0. 34 +0. 34 a 0 Receive
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Figure 6-24. Signal Data Translator
CV-137%/PRC-47 (A3), Switch Card
> otor Shown in No. 1 Position

Wgth all card assemblies and switch cards properly
installed and secure, replace topandbottom covers of
module A3 and secure with fastening screws.

e. POWER SUPPLY PP-3518/PRC-47 (A5).

(1) DISASSEMBLY. - Remove screws which fasten
plastic cover to power supply module A5 and remove
cover. Remove component mounting boards as neces-
sary to accomplish repairs by removing attaching
screws. To completely disconnect and remove a com-
ponent mounting board, it may be necessary tounsolder
interconnecting wires. Tagthese wiressothattheycan
be identified and reconnected correctly during re-
assembly. Large major components such as power
transformers T1 and T2 are mounted directly to the
module chassis. The mounting screws and connecting
wiring must be removedinorder toremove these com-
ponents. Figures 6-57and 6-58show thelocation of
these major components and the component mounting
boards.

(2) REPAIR. - Replace any component parts
which are defective.Figure S 6-57 through 6-60 show
the location of chassis-mounted major components
and component parts on the component mounting
boards. Also refer taparagraphs 6-13q(1) through (3).

(3) REASSEMBLY. -Replaceandsolder any wires
which were disconnected during disassembly and re-
pair. Install the component mounting boards in their
respective slots as shown in figures 6-57 and 6-58.
Secure in place with fastening screws. Replace the
plastic cover over the module and fasten in place with
screws.
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f. RADIO FREQUENCY OSCILLATOR
0-1032/PRC-47 (A6).

(1) DISASSEMBLY. - Remove cover of radiofre-
quency oscillator module A6 by pullinguponthe cov-r
handle while holding the base of the module. Figures
6-61 and 6-62 show the location of the module card
assemblies. All component parts mounted on card
assembly E1 and on the module chassis are now
accessible. If it is necessary to remove card as-
sembly E1, loosen the screws which fasten the card
assembly to the module and remove the card. Also
unsolder any interconnecting wiring if required. Tag
all disconnected wires so that they can be identified
and reconnected correctly during reassembly.

(2) REPAIR. ~ Replace any component parts
found defective. Figures 6-61 and 6-62 show the lo-
cation of component parts on card assembly El1 and
on the module chassis. Also refer to paragraphs
6-13a(1) through (3).

No attempt should be made to repair card assembly
E2 which is partially encapsulated in foam rubber.
If defective, replace the entire card as follows:

Unsolder and tag the wires which are connected to
terminals at the bottom of the card. Push the card
out of its compartment in the module and replacewith
a new card. Make certainthatthenew cardis properly
oriented with the terminal connections at the bottom
of the module. Reconnect and solder the external
wiring to the card. The defective card assembly
should be returned to a Marine Corps Supply Center
for servicing and repair.

(3) REASSEMBLY. - Replace and solder any
wires which were disconnected during disassembly and
repair. Install card assembly E1 in its appropriate
slot as shown in figure 6-61 and secure in place with
fastening screws. Replace the module cover making
certain that the cover is held firmly in place by the
retaining clips in the module.

g. OSCILLATOR CONTROL C-4311/PRC-47 (A7),

(1) DISASSEMBLY. - Remove the screws which
fasten the top and bottom covers to oscillator coiitrol
module A7 and remove the covers. Figure 6-63 shows
the location of the module card assemblies, Thefirst
three cards (starting from rear of module), E1, E2,
and E3, are removed simply by sliding the cards out
through the bottom of the module. To remove card
E4, unsolder a single wire connection to card E5
(tag the disconnected wire), then slide out through the
bottom of the module. To remove card E5, remove the
four screws which fasten the card to both sides of
the module, carefully back the card off the shaft ex-
tending from the gear assembly, and slide the card
out through the bottom of the module.

Cards E6, E7, and E8 cannot be removed without
first moving the two switch shafts. Align the switch
couplers as shown in figure 6-8 so that the groove on
each coupler is vertical and the rivet on each coupler
is at the lower right. The couplers should normally
be in this position in order to remove (or install)
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module A7 from the main chassis. Note that the
coupler on the left must be at its full counterclock-
wise position (10 turns), in addition to the groove
being vertical and the rivet being at the lower right.
To remove the switch shafts, remove the three screws
located in the triangular-shaped retaining plates
behind the couplers and then withdraw the shafts.
Cards E6, E7, and E8 may now be removed by sliding
them out through the bottom of the module. Be care-
ful not to disturb the switch posiions on cards E7
and E8.

To completely disconnect and remove any of the
card assemblies from the module and to separate
card assemblies E6, E7, and E8 from each other.
it is necessary to unsolder interconnecting wiring.
Tag these wires so that they may be identified and
reconnected during reassembly.

(2) REPAIR. - Replace any component found
defective. Figures 6-64 through 6-70 show the loca-
tion of component parts on the eight card assemblies.
Also refer to paragraphs 6-13a(1) through (3).

(3) REASSEMBLY. - Replace and solder any
wires which were discomnected during disassembly
and repair. Install card assemblies E1 through E4
and E6 in their respective slots, as shown in figure
6-63, through the bottom of the module.

Before installing cards E5, E7, and EB8, position
the switch rotors on these cards in the No. 1 posi-
tion as shown in figure 6-25. In addition, it is also
necessary to position the gear assembly to the No. 1
position. This is accomplished by rotating the Geneva
drive shaft (extending from the gear assembly located
behind card E6) counterclockwise, viewed from the
front of the module, until the gear assembly stops
are engaged. Install card E5 in the applicable slot
(figure 6-63), guiding the D hole in the switch rotor
onto the shaft extending from the rear of the gear
assembly. Resolder the wire between cards E4 and
E5 removed during disassembly and secure the card
in place with four screws.

Install cards E7 and E8 in the applicable slot
shown in figure 6-63. Make certain that the switch
rotors are in the No. 1 position as shown in B of
figure 6-25. With the gear assembly still in the No.
1 position (fully counterclockwise), insert both switch
shafts from the front of the module through the
switches on cards E7 and E8. Be careful not to
disturb the switch positions or to use excessiveforce.
The S1 switch shaft (left side viewed from front)
should be inserted so that the notched end mates
with the shaft from the gear assembly. Also, both
shafts must be installed with the groove in the switch
coupler vertical and the rivet at the lower right as
shown in figure 6-8. Secure both shafts by fastening
the triangular shaped retaining plates to the front
of the module using three screws and lock washers
in each plate.

With all card assemblies installed and secure,
replace top and bottom covers of module A7 and
secure in place with fastening screws.
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A. CARD ASSEMBLY E5 SWITCH ROTOR IN NO.| POSITION

B. CARD ASSEMBLIES E7 AND E8 SWITCH ROTORS IN
NO.O POSITION.

Figure 6-25. Oscillator Control C-4311/
PRC-47 (A7), Card Assemblies E5, ET,
and E8 Switch Rotors in No. 1 Positions

h. POWER AMPLIFIER COMPARTMENT. - The
power amplifier compartment contains the power
amplifier tube, the load and tune coils and various
smaller components (resistors, capacitors, etc).
Figure 6-30 and 6-31 show the location of these
components. However, special procedures for dis-
assembly, repair, and replacement are requir::i only
for the power amplifier tube and the load anu tune
adjustment mechanism. These procedures are de-
scribed in the following paragraphs.

(1) REPLACEMENT OF POWER AMPLIFIER
TUBE V101. (See figure 6-30.) - The power ampli-
fier tube is withdrawn and replaced through an ac-
cess hole on front panel of the receiver-transmitter.
However, access must be made to the power amplifier
compartment in order to remove components con-
nected to the tube.

WARNING

Do not attempt to remove or install the power
amplifier tube while power is-being applied to
the receiver-transmitter. In addition, short
circuit to ground terminals Al and A2 on main
chassis jack J1 (figure 6-14) in order to dis-
charge any high voltages (+1500 volts de¢ and
+650 volts dc) which may be retained in power
supply module A5,

Loosen screws and remove cover from bottom of
power amplifier compartment. Also loosen screws
and remove access cover located below the power
amplifier load-tune chart on the receiver-transmitter
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front panel. Be careful not to damage the gasket.
Save the gasket for replacement. Loosen the two
screws which fasten the thermal cutout to the power
amplifier tube heat sink and remove the thermal
cutout. From the front panel access hole, remove
the power amplifier tube plate cap and push the cap
out through the access hole in the side of the heat
sink. Push up on the base of the tube from the
power amplifier compartment and withdraw the tube
and heat sink together from the front panel access
hole. Remove the tube from the heat sink, noting
the position of the large pin on the tube with respect
to the heat sink. Insert a new tube into the heat
sink in a corresponding position. Replace the tube
and heat sink through the front panel access hole,
properly positioning the tube, and then plug the tube
into the socket. Rotate the heat sink enough to line
up its mounting holes with those in the front panel.
Replace the tube caponthetube and install the thermal
cutout on the heat sink, securing it in place with two
fastening screws. Replace the front panel access
cover and the power amplifier compartment bottom
cover and secure both in place with fastening screws,
making certain the access cover gasket is in place.

(2) LOAD AND TUNE MECHANISM.

fa) DISASSEMBLY. - Disassemble theloadand
tune mechanism only to the extent necessary to ac-
complish repair. Disassemble the load and tune
mechanism with the aid of the functional mechanical
diagram, figure 6-26. Note the following:

CAUTION

Use extreme care to avoid damaging contact
fingers at the rear of the coils during
disassembly.

1. Remove E-ring and gear (7) from shaft
on rear of front panel.

2. Remove the front panel from the main
chassis (refer to paragraph 6-13j).

3. Remove clamp from front end of shaft
on load coil (3). Remove rear shaft of tune coil (5)
from hole in the gear plate and remove clamp (6)

from the shaft.

4. Remove the screws, retaining washers,

and shim washers which secure load coils (2, 4)
to the gear plate in the rear of the power amplifier.

5. Remove load coils (2, 3, 4). Note that
gears on rear of load coils (2, 3, 4) are integral
parts of the assembly and should not be removed
separately., Remove E-ring and idler gear (1) from
the stub shaft on the gear plate.

(b) REPAIR. - Examine all the items in the
disassembled load and tune mechanism for damageor
excessive wear, Note particularly the condition of

the coil windings, gear teeth, and plastic bearings.

If any of these items show signs of damage or ex-
cessive wear, replace them.
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If the rollers on the inductors become squeaky,
add - Beacon #325 lubricant to the roller shafts,
then wipe off the shafts with a clean soft cloth.
Enough lubricant will remain on the roller shafts
due to the consistency of the lubricant.

fc) REASSEMBLY. - Reassemble the load and
tune mechanism with the aid of figure 6-~26. Note the
following:

CAUTION

Make sure that the coil contact fingers touch
the contacts on the rear of the coils. Be
careful not to damage the contact fingers dur-~
ing reassembly.

1. Mount idler gear (1) on the gear plate
stub shaft. Secure with E-ring.

2. Install load coil (2) and mesh its gear
with idler gear (1). Rotate the load coil counter-
clockwise to the stop. Scribe marks on the idler
gear will be normal to a line through the centers of
the gear on the load coil and the idler.

3. Mesh the gears on load coils (3, 4), in
order, with idler gear (1), aligning the scribe marks
on the idler gear with those on the load coils.

4. Install screw and retaining washer (and
shim washers, as necessary), into the rear end of
the shafts of the top two load coils (2, 4) through the
rear of the power amplifier compartment. With a
feeler gauge, check that clearance between the rear
gear and its plastic bearing is 0.010 to 0.013 inch.

5. Assemble gear clamp (6) on rear end of
tune coil shaft (5). Set shaft of the tune coil into the
gear plate hole. Assemble gear clamp on front shaft
of load coil (3).

6. Assemble the front panel onto the coil
shafts. Adjust clamps on load coil shaft (3) and tune
coil shaft (5) for 0.010- to 0.013-inch end play.

7. Assemble gear (7) on its shaft and secure
with E-ring. Locate the stop idler as shown. If
gear (7) cannot make a complete revolution away
from its stop, remesh the gear one tooth away from
the stop.

8. With load and tune coils (3, 5) fully counter-
clockwise against the stops, the shaft flats should be
facing upward. Reassemble the front panel to the
main chassis in the reverse order described in
paragraph 6-13 ;. Replace the LOAD and TUNE con-
trol knobs.

NOTE

With the load and tune mechanism synchronized,
the coil roller contacts should be setonthe last
turn at the.rear of the coils and the TUNE and
LOAD control knobs should be at zero.
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i. FREQUENCY SELECTOR MECHANISM.

(1) DISASSEMBLY. - Disassemble the frequency
selector mechanism only to the extent necessary to
accomplish repair. Disassemble the frequency se-
lector mechanism with the aid of the functional
mechanical diagram shown in figure 6-27.

NOTE

All disassembly and assembly procedures are
to be done with the frequency selector control
switches set to 2000 kc. Always set the fre-
quency selector control switches to 2000 ke
before removing Signal Data Translator
CV-1377( )/PRC-47 (A3) or Oscillator Control
C-4311/PRC-47 (AT).

(a) Set the frequency controls to 2000 Kkc.
Then remove modules A3 and A7.

(b) Remove the frequency control knobs.

(c) Remove the five screws which secure the
gear plate to the panel post spacers. Pull the gear
plate away from the panel. This leave gears acces-
sible on either gear plate or panel.

(d) Remove the E-ring clamp from the end of
a stub shaft in order to remove a defective panel-
mounted gear. The switch knob shafts can be pulled
through the panel from the rear without removing
their C-ring clamps.

(e) Besure to retain the small washer which is
placed between the coupler shaft-clamp-pinion as-
sembly and its plastic flange bearing in the panel.
This washer prevents the pinion from roughiaz the
plastic bearing.

(f) The counter assembly should be removed
and replaced as an assembly.

(g) If the knob shaft panel bearings are to be
replaced, put a new O-ring seal under the new bear-
ing. This is part of the waterproofing of the panel.
Use a light silicone grease on the O-rings before
reassembly.

CAUTION

Do not lubricate any gears or bearings. These
items are permanently lubricated and over-
lubrication will damage the equipment.

(h) Do not disassemble any gear assemblies
which are pinned together. They are replaced as
assemblies.

(i) To replace the ball bearing on the small
pinion end of the shaft (14), loosen the shaft clamp,
pull the shaft out of the plastic gear, remove the
C-ring clamp and pull the bearing off its shaft away
from the small pinion.

(i) Do not disassemble item 1 or 2. Item 1
consists of a plastic gear and a stainless steel collar.
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Item 2 consists of a plastic gear and the driving por-
tion of a switch coupler. Each of these are as-
sembled before the gear is hobbed. Disassembly
and reassembly will misalign these items. Always
replace each as an assembly.

(k) The shaft of item 2 has two C-rings.
Remove both C-rings and pull the gear out from
the rear.

(1) Remove center knob shaft as follows. Re-
lease pawl spring. Remove E-ring from shaft of
gear (3) and remove gear. Remove setscrew from
gear (4) and pull gear off the shaft. Pull shaft with
pinion and bevel gear (15) from front of gear plate.

(m) Remove the two outside switch couplers
on the gear plate as follows. Release pawl springs
from spade lug. Loosen the setscrews in both of the
collar clamps on the aluminum gears (18, 21). Pull
the aluminum gears off the switch coupler shafts
from the front end of the gear plate. Loosen the
other two collar clamps and pull the driving portion
of the switch coupler from the rear end of the gear
plate through the detent hub.

(n) Remove the detent pawls by removing the
mounting nuts from the gear plate. Two mounting
nuts are on the rear of plate; one is on the front.

(o) Remove counter assembly (5) by removing
three mounting screws from the rear of the gear plate.

(2) REPAIR. - Examine all the items in the dis~
assembled frequency selector mechanism. Note
particularly the condition of gear teeth, bearings,
and springs. Also check that the counter number
dials move freely and do not bind. If any of these
items show signs of damage or excessive wear,
replace them.

(3) REASSEMBLY.

(a) Replace counter (5) as an assembly.

(b) The C-ring on shaft of bevel gear and shaft
assembly (6) locates the bevel gear and shaft assembly
vertically. Hold shaft up and assemble top bevel
gear; then tighten setscrew in top bevel gear.

(c) Install the middlevertical shaft (7). Loosen
top bevel gear setscrew, push shaft assembly up-
ward, and tighten setscrew in top bevel gear. The
lower bevel gear is not adjustable on the shaft.

(d) To install bevel gear and shaft assembly
(8), push the assembly upward, making sure top
bevel gear is in mesh with its mating gear; then
tighten top bevel gear setscrew.

NOTE

At this point, the lower bevel gears on three
vertical shaft (6, 7, 8) are up far enough to
be out of mesh (or to be loosely meshed)
with their mating gears.
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(e) Assemble the two end switch couplers,
detents, and drive gears in the reverse order of
their disassembly (paragraph 6-13i(1) (m)). Push
the assembly together and tighten the collar clamps
on both switch coupler shafts. Hook the spring on
the detent pawl.

(f) Insert gear and switch coupler assembly
(2) through the rear of the gear plate. Place both
C-rings on its shaft.

(g) Install gears (8, 10, 11, 12) on their panel-
mounted shafts and secure with E-rings. Install gear
(11) with its stop oriented vertically.

(h) Replace megacycle knob shaft and gear
assembly (31). Start the shaft into the panel bearing.
Rotate the assembly so that the shaft end (viewed
from front of panel) shows the two flats of the shaft
to the right and to the bottom. Hold gear (11) with
its stop against the top peg, then turn the gear away
from the stop by two gear teeth. Mesh the gear
on the megacycle shaft with gear (11) by pushing
the assemblies straight together.

(i) Place washer over plastic bearing and
under edge of gear (10). Place collar clamp on
shaft of item 13. Push pinion gear (13) into mesh
with the gear. )

(j) Assemble item 14 withpinion shaft, bearing,
and C-ring. Install collar clamp on hub of gear (1).
Slip the gear onto shaft of item 14 and push shaft of
item 14 into bearing in panel. Do not tighten collar
clamp on hub of the gear at this time.

(k) Assemble C-ring to 10-kc knob shaft (15).
Push the 10-kc knob shaft into its panel bearing
from the rear while meshing the knob shaft pinion
with gears (1, 10). Exercise care to prevent damage
to plastic gear (1).

{l) Assemble E-ring to l-kc¢ knob shaft (16).
Place the shaft through the panel bearing and mesh
with gear (9). Line up all shafts and proceed to
mount the gear plate assembly with the parts and
bearings of the front panel. Be careful in meshing
pinion gear on item 14 with plastic gear on item 2
to prevent damage to the plastic gear.

CAUTION

Make sure all gears are meshing properly
as assemblies are brought together.

fm) Replace five screws and splitlockwashers
to secure the gear plate assembly to the front panel
spacer posts.

in) Insert switch coupler (17) shaft into item
13.
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(o) Install gear (4) on its shaft with the detent
gear nearest the gear plate. Align the setscrew in
the gear with the countersink in the shaft and tighten
securely.

(p) Hook the pawl spring. Turn 10-kc knob
shaft clockwise to the first detent position which
places the stop bar of item 4 on the top right of
center as viewed from panel. Mesh gear (3) with
gear (4) with the stops nearly contacting.

NOTE

Proper assembly may be checked as follows:
Only 1/4 detent pesition counterclockwise ro-
tation is possible. One or more turns clock-
wise are possible.

(q) All gears should now be meshed. IL.oosen
the megacycle knob collar clamps (mounted on first
switch coupler shaft on right as viewed from rear).
Separate gears (18, 19). Turn switch coupler (20)
so that its driving boss isvertical within+0.5 degree.
Position the switch coupler so that the distance
between the major rear flat surface of the coupler
and the centerline of the front guide pin hole (on
the main chassis) for Signal Data Translator

CV-1377( )/PRC-47 (A3) is 0.609 +3.003 inch. (See

figure 6-28.) Tighten both collar clamps on the
switch coupler shaft.

NOTE

Be sure that the collar holddown screws are
tightened against the solid portion of the shaft
(item 19),

As a field expediency, the translator module
may be secured in place and the coupler ad-
justed back into its mating coupler on the
translator module before the collar clampsare
tightened. However, this adjustment will prob-
ably have to be repeated each time the module
is replaced. The procedure given in step (q)
should be followed ior all depot level main-
tenance so that any replacement modules may
be plugged in without the necessity of read-
justing the coupler mesh.

(r) Loosen both collar clamps mounted on
shaft of switch coupler (23) and separate gears (21,
22). Adjust switch coupler (23) so that its driving
boss is vertical within 0.5 degree. Position the
switch coupler so that the distance between the major
rear flat surface of the coupler and the centerline
of the front guide pin hole (on the main chassis)
for Ogcillator Control C-4311/PRC-47 (A7) is0.810
f8:880 inch. (See figure 6-28.) As stated in the
note in step (g), this coupler may also be adjusted
and secured in position with its mating coupler on
the oscillator control! moedule, but such an adjust-
ment will not be satisfactory for all replacement
oscillator control maoliles.
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Figure 6-28. Frequency Selector Control Switch Coupler Alignment

(s) Tighten collar clamp on item 13 with switch
coupler (17) adjusted in the same manner as switch
coupler (23) in step (r).

(t) Loosen collar clamp on item 14. Make
sure gear (1) is against the front panel. Align the
driving boss on item 2 to within 0.5 degree of the
vertical. This assembly has no adjustment for front
to rear placement.

(u) Align counter (5) as follows. Loosen set-
screw in bevel gear (24). Pull shaft (6) upward against
C-ring stop and mesh bevel gears at bottom of shaft.
Set the 1-kc¢ dial to read 0. Mesh bevel gear (24)
with its mating gear and tighten setscrew in the bevel
gear. Loosen the center top drive bevel gear (not
shown in figure 6-27). Set the 100- and 10-kc dials
to 0. If the bevel gear (at top of center vertical
shaft) is positioned so its setscrew is not accessible,
rotate the middle frequency control knob until the
setscrew is accessible and count the detents asthey
are passed in rotation. Set the 10-kc dial to read
the number of detents passed. Check this setting by
rotating the center frequency control knob back to
its counterclockwise stop. The last three dials to
the right should now read 000. Adjust bevel gear (26)
in the same manner as bevel gear (24). If the bevel
gear setscrew is not accessible with the megacycle
dial set at 2, rotate the megacycle frequency con-
trol knob until the setscrew is accessible, counting
the detent positions as the knob is rotated. Set the
megacycle dial at 2 plus the number of detents
counted and tighten setscrew of bevel gear (26).
Reset the megacycle dial at 2.

(v) If the gear train has been disassembled
and reassembled, the power amplifier band switch
must be realigned. Loosen gear clamp (29). Turn
the switch hub until the contacts are made as shown
in figure 6-27 and tighten gear clamp (29).
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NOTE

If it is necessary to remove the power ampli-
fier band switch to accomplish a repair, per-
form the following steps.

(w) Remove four screws from front panel
tuning and loading chart plate. Remove the gasket.

(x) Loosen gear clamp (29). While holding
gear (28), withdraw switch shaft (30); then remove
gear.

(y) Unsolder only the wires connecting the
power amplifier band switch to external circuits.
Note that all other wires on the switch assembly
are part of the assembly and may be removed with
it. Tag the disconnected wires so that they can be
identified and reconnected correctly during
reassembly.

(z) Remove two screws from front panel that
secure the two post spacers on which the band switch
is mounted.

faa) Remove two screws which secure the
rear switch bracket to the side of the power ampli-
fier compartment. Lift the switch assembly out from
the top of the power amplifier compartment,

(ab) Reassemble the power amplifier band
switch in the reverse order of disassembly.

j. MAIN CHASSIS. - No special repair procedures
are required for the main chassis. All component
parts identified with main chassis which must be
replaced can be removed simply by unsoldering any
interconnecting wiring and removing any component
part mounting hardware. Figure 6-29 showstheloca-
tion of component parts on the main chassis. If it
is necessary to remove the front panel from the main
chassis, perform the following steps:
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