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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. 

a. 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 1-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. 

b. EQUIPMENT APPLICATIONS. - The radio set 
may be used 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 M38A1) and is 
powered by the vehicle's 26.5-volt d-e 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 radio 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. 

ELECTRICAL 

CHANGE 1 
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Figure 1-2. Radio Set AN/PRC-47 Field Setup, Plan View, Radial Placement 
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Figure 1-3. Rucksack Frames Packed with Radio Set AN/ PRC-47 

Limited low-power cycle is 10 minutes transmit for 
5 minutes receive operation not to exceed 1 hour 
total. For normal voice communication, with 1 minute 
transmission and 9 minutes reception, one battery 
charge will last approximately 12 operating hours. 

1-3. DESCRIPTION OF EQUIPMENT. 

a. RADIO SET. -The radio set consists of seven 
major units and a number of accessories which are 

Figure 1-4. Radio Set Case CY -3700/ PRC-47 

1-2 

required for operation. The seven major units are 
a receiver-transmitter; three silver-zinc batteries; 
separate power cables for a-c, battery, and d-e opera­
tion; a whip antenna; and a radio set case. The 
acessories are listed in table 1-3. 

The radio set is divided into two parts for portage. 
Each part is man packed on a separate rucksack frame 
(see figure 1-3). One part consists of the receiver­
transmitter. The other part consists of the silver­
zinc battery, the associated power cable, the whip an­
tenna, and accessory equipment required for portable 
operation. 

When it is desired to store the equipment or trans­
port it by vehicle, the equipment is placed in the radio 
set case. This case is waterproof and holds the com­
plete equipment (see figure 1-4). Three identical 
silver-zinc batteries are included in the radio set case . 
Separate compartments are provided in the radio set 
case for the various components and accessories 
of the radio set. 

b. RECEIVER-TRANSMITTER. - The receiver­
transmitter contains the major electronic circuits 
and controls of the radio set. The receiver­
transmitter is normally housed in its own case 
(see figure 1-3). When the cover of this case is 
closed, it is completely watertight. The case is 
mounted on the rucksack frame as shown in figure 
1-3 and also in figure 2-2 of Operator's 
Manual for Radio Set AN/ PRC-47 and Accessories 
(TM-03817 A-12 / 1). 

In normal operation, the cover of the receiver­
transmitter case is removed to reveal the control 
panel of the receiver-transmitter and is secured to 
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Figure 1-5. Operating Setup, Showing Panel Cover CW-647/ PRC-47 Stowed 

the side of the receiver-transmitter case. Refer to 
figure 1-5. All controls and connections necessary 
for operation and tuning of the receiver-transmitter 
are located on the control panel. 

Removal of the receiver-transmitter case provides 
access to six plug -in modules which contain the 
major ele c tronic circuits of the radio set. A gear 
train that provides a mechanical connection from 
the control panel t o the modules is provided at the 
back of the control panel. Figure 1-6 shows the 
location of the modules. Test points are located on 
top of the modules for adjustment, alignment , and 
trouble shooting. 

c. SILVER-ZINC BATTERY. 

(1) GENERAL. - The silver-zinc battery is a 
24-volt (nominal), 25-ampere hour (nominal) re ­
chargeable storage battery which is used in portable 
application of Radio Set AN/ PRC-47 where no other 
suitable powe r source is available. The batte r y is 
nomenclatured Battery , Storage BB-451 / U. Three 

ORIGINAL 

batteries are supplied with each radio set. The same 
battery is used with Radio Sets AN/ PRC-41 and 
AN/ PRC-38. Battery Terminal Adapter MX-4430/ 
PRC-47 is provided as a carrying handle and as a 
plug terminal adapter for cable connection. The bat­
tery is watertight when connected to the radio set 
with Cable Assembly CX-8395/ PRC-47. To avoid a 
long formation and activation period, the BB-451 / U 
is supplied in a dry charged condition. 

(2) CONSTRUCTION. -The battery is contained in 
a watertight fiber glass case with a stainless steel 
cover plate. After removing the cover plate, the 
cells may be removed in groups of four using only 
ordinary hand tools. A plastic sheet for recording 
charging history is bonded to the under side of the 
cover plate. 

(3) CELLS. - The battery consists of 16 series 
connected silver-zinc cells constructed in blocks of 
four cells each. Nominal open circuit voltage of a 

1-3 
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Figure 1-6. Radio Receiver-Transmitter RT-671 / PRC-47, Case Removed 

fully charged cell is 1.86 volts per cell. The mini­
mum voltage per cell under specified load is 1.375 
volts at -ll°C (+12°F), and above, and 1.250 volts 
from -10oC to -25 oC (+14° to -13°F). All cells will 
provide the minimum performance shown in table 1-1. 

(4) CHARGE RETENTION (DRY).- Charge re­
tention of a dry, charged cell over the specified 
periods will be in accordance with the minimum 
values indicated below: 

( a )' 2 years at +30oC (+86oF) and below- 98% 
(19.6 ampere-hours). 

( b) 1 year at + 50oC (+ 122 °F) and below- 80% 
(16 ampere-hours) 

(c) 3 months at +65°C (+149°F) and below -50% 
(10 ampere-hours) 

(5) ACTIVATION.- The cells of the silver-zinc 
battery will deliver the specified ampere-hour ca­
pacity after a 24-hour " soak'' in the electrolyte, 
a 40-percent solution of potassium hydroxide and other 
additives furnished by the manufacturer. A booster 

1-4 

charge is permissible if the temperature and storage 
limits of paragraph (4) above have been exceeded. 

WARNING 

The basic potassium hydroxide electrolyte in 
the battery is corrosive to aluminum and other 
metals. DO NOT add acid to this battery . If 
acid is added to the electrolyte, a violent re­
action will occur. This reaction will be dan­
gerous to personnel and will als o damage the 
battery. 

(6) CHARGE ACCEPTANCE. -The battery cells 
will perform according to specifications after charg­
ing at a modified cons tant current of 2.5 amperes 
average with voltage cutoff at 2.03 volts. Emergency 
charging of the ce lls is possible by charging at a 
constant potential of 2.03 volts per cell with charge 
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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 

-18 0 20 

0 +32 20 

+5 +41 20 

+30 +86 20 

+38 +100 20 

+50 +122 20 

+60 +140 20 

acceptance as follows: a 0. 5-hour charge period re­
places 50 percent of the capacity removed on 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 its exact replacement. 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 manufd.cturer and may be 
stored under the following conditions: 

temperature range 

relative humidity 
attitude 
d.ltitude 

-65oC to +65oC (-85oF to 
+149oF) 
100 percent 
any 
40,000 ft. 

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

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-e system to RT-671/PRC-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. 
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15 

20 

25 

50 

50 

25 

15 

10 

6 80% for 6 months 

6 80% for 6 months 

12 80% for 6 months 

18 80% for 6 months 

18 80% for 6 months 

12 70% for 3 months 

2 50% for 1 month 

1 50% for 2 days 

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-27fr6/ 
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. 

/?. ANTENNA GROUND PLANE.- The antenna 
ground plane for the portable appliC<ltion 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 
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BATTERY TERMINAL 
ADAPTER MX-4430/PRC-47 

SILVER ZINC 
BATTERY 

ELECTRICAL POWER CABLE 
ASSEMBLY CX-8:393/PRC-47 

150-FTl 

ELECTRICAL POWER CABLE 
ASSEMBLYCX-8394/PRC-47 

{10-FT) 

ANTENNA 
AS-1321/PRC-47 

BATTERY 
RETAINER 

ELECTRICAL POWER ~ I"'""~ 
CABLE ASSEMBLY-----~ .. 1. ___., 
CX-6395/PRC-47 

13-FT) 

RUCKSACK CABLE TO CONNECTOR 
ADAPTER u-239/PRC-47 

A 
AS-1320/PRC- 47 

IN CASE 

HEADSET 
H-233 

ELECTRICAL 
SPECIAL PURPOSE 
BRANCHED CABLE 

ASSEMBLY 
CX-8396/ 

PRC-47 

Figure 1-7. Radio Set AN / PRC-47, Accessories 

unwound and spread out in a radial pattern. Also, 
a short wire with a pin terminal is connected to the 
ground plane wires wound on each MT-2786/ PRC-47. 
Each pin is inserted into a spring-loaded grounding 
terminal at each end of the control panel, connecting 
all ground plane radials to the panel. Refer to fig­
ure 1-2 for positioning of ground plane radials. 

h. AUDIO ACCESSORIES.- Voice operation of the 
radio set is accomplished with Handset H-33E / PT. 
This handset is connected directly to the control 
panel of the receiver-transmitter (see figure 1-7). 
Two audio receptacles are provided on the control 
panel so that two handsets may be connected. 

For CW operation, H eadset H-233and Telegraph 
Key J-45 are used (see figure 1-7). They are con­
nected through Electrical Special Purpose Branched 
Cable Assembly CX-8396 / PRC-47 to one of the audio 
receptacles on the control panel. 

The radio set may be operated remotely by Con­
trol Group AN/ GRA-6 which is connected to one of 
the audio receptacles on the front panel of RT-671 / 
PRC-47. Control Group AN/ GRA-6 provides on-off 
and push-to-talk functions and audio connections. 
The control group is not part of the radio set. 

For frequency shift keying operation (FSK), Cable 
to Connector Adapter U-239/ PRC-47, which is sup­
plied as part of the radio set, is connected to one of 
the audio receptacles on the control panel of the 
receiver-transmitter. Also, an FSK converter, such as 
CV -786/ TRC-75, must be used. During FSK operation, 

1-6 

the specified duty cycle must not be exceeded. 
Loudspeaker operation of the radio set is possible 

with Loudspeaker LS-166/ U. It is connected to one 
of the audio receptacles on the receiver-transmitter 
control panel. 

i. RUCKSACK.- One rucksack and two canvas cases 
are provided for portage. The rucksack is provided 
to pack Electrical Power Cable Assembly CX-8395/ 
PRC-47 and the various accessories required for 
portable operation: Antenna AS-1321 / PRC-47, Hand­
set H-33E / PT, Headset H-223, Telegraph Key J-45, 
and Electrical Special Purpose Branched Cable 
Assembly CX-8396/ PRC-47 . One canvas case is used 
to pack Electrical Equipment Legs MT-2786/ PRC-47, 
and the other canvas case is used to pack Antenna 
AS-1320/ PRC-47. The rucksack, the canvas cases, 
and Storage Battery BB-451 / U are packed on one 
rucksack frame. The receiver-transmitter is packed 
on the other rucksack frame. 

j. ACCESSORIES CASE CY-3657/ PRC-47.- Acces­
sories Case CY-3657/ PRC-47, shown in figure 1-8, 
is a special carrying case for transport and storage 
of spare modules for Radio Set AN/ PRC-47. The 
accessories case is provided with shaped lining and 
necessary trays to provide protection for the modules 
against transport and storage damage. Allowances 
for this item are included in appropriate Maintenance 
Float directives. 
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AN/ PRC-47 TM-03817A-35/ 2 
GENERAL INFORMATION 

Figure 1-8. Accessories Case CY -3657 / PRC-47 

1-4. QUICK REFERENCE DATA. 

Quick reference data for the radio set is provided in table 1-2. 

TABLE 1-2. 

CONDITIONS 

Ambient Temperature Range 

Ambient Humidity Range 

Altitude Rtnge 

Po.ver Source 

QUICK REFERENCE DATA (Sheet 1 of 3) 

SPECIFICATIONS 

-40°C (-40°F) to +60°C (+140°F). 

0 tp 100 percent relative. 

Sea level to 12,000 feet. 

With d-e power supplies: 24-volt d-e silver­
zinc battery; 26.5-volt d-e vehicular supply. 

..Paragrapn 

1-4 

CHASSIS PLACEO 

UPSIDE DOWN 

OVER SMALL 

With a-c power supplies: 115 volts, single phase, 400 cps. 

Power Consumption 

Duty Cycle 

CHANGE 1 

Transmit : not more than 320 watts. 
(Normal voltage , average pow•er, voice 
operation.) 

Receive: not more than 21 watts (at maximum 
battery voltage and with lights on). 

High Power: 

Low Power: 

1 minute transmit 
9 minutes receive 

2 minutes transmit 
9 minute s r e c e ive or 
10 minutes transmit 
5 minutes receive 

1-7 
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TABLE 1-2. QUICK REFERENCE DATA (Sheet 2 of 3) 

CONDITIONS 

Modes of Operation 

Frequency Range 

Number of Channels 

Transmit Power Output 
(nominal into 50-ohm load) 

Receive Sensitivity 

Receive Selectivity 

Receive I-F Rejection 

Receive Image Rejection 

Receive Age Characteristics 

Receive Audio Output 

Receive Audio Distortion 

Receive Over-all Audio Response 

Undesired Sideband Rejection 

Third Order Intermodulation Products 

Transmit Carrier Suppression 

Harmonic Spurious Emission 

Frequency Stability 

Battery Service Conditions 

Ambient Temperature 

SPECIFICATIONS 

USB only; Voice, FSK, or CW (f0 +800 cps) 

2 to 11.999 me in 1-kc increments. 

10,000 

20 watts peak envelope power (low power). 

100 watts peak envelope power (high power). 

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

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. 

At least 80 db down. 

With reference to 5-microvolt input signals; 80 db 
from 2.000 to 5.999 me, 60 db from 6.000 to 9.999 
me, 50 db from 10.000 to 11.999 me. 

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

At least 500 milliwatts for 1000-microvolt input. 

Does not exceed 15 percent for 1000-microvolt r-f 
input signal and 500-milliwatt output signal. 

Within ±6 db from 300 to 3000 cps with reference 
to 1700 cps. 

At least 60 db. 

At least 30 db down. 

A.t least 40 db down. 

Second harmonic at least 35 db down from trans­
mission; all others at least 50 db down from 
transmission output. 

±25 cps for 60 days. 

-25oC to +60oC (-13oF to +140°F). 

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-S. 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 

EQUIPMENT NAME DESIGNATION H w D 

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

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

1 Antenna AS-1320/PRC-47 180 
(long) 

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

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

1 Electrical CX-8393/PRC-47 50ft 
Power Cable long 
Assembly 

1 Electrical CX-8395/PRC 3ft 
Power Cable long 
Assembly 

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

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

1 Set, Frame 
Accessories 

1 Handset H-33E/PT 

1 Headset II 'i'Ele- r/-7-3._3 
(modified) 

ORIGINAL 

Paragraph 
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*WEIGHT I 

40.8 

17.0 

4.0 

65 

6.68 

0.5 

1.5 

1.8 

1.25 

1.0 

l.l,2 
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AN/PRC-47 
GENERAL INFORMATION 

QUANTITY NOMENCLATURE *OVER-ALL DIMENSIONS 
*VOLUME *WEIGHT PER 

EQUIPMENT NAME DESIGNATION H w D 

..... 
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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 45ft 2.5 
long 

1 Electrical CX-8396/PRC-47 0.38 
Special Purpose 
Branched Cable 
Assembly 

2 (sets) Electrical MT-278f PRC-47 2-1/2 3-7/8 18.0 5.48 
Equipment Leg 

1 Rucksack 1.31 

2 Rucksack Frames 

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

QUANTITY 
PER 

EQUIPMENT 

--t--

-r--

1 

TABLE 1-4. OPTIONAL EQUIPMENT (NOT SUPPLIED) 

NOMENCLATURE 

Yehiele Matt:HtiRg Kit (irH:lud~i!) 

blounting Dttteke~Z! anel ·na:el£ 1:1~ Plate 

lzHteftHtl Leael VIii e 

·Antenna Mattntin!!" Dr aeket 

Die o; e 1 IHt (inclt1de ~) 

Blevref' ana mater 

Connecting hoses 

Pent a:aa:tJtePs 

Accessories Case CY-3657/PRC-47 

OVER-ALL DIMENSIONS 

9 feel long 

10 x 28-7/16 x 16-7/16 inches 
volume is 2.6 cu. ft. 

ORIGINAL 
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SECTION 2 
PREPARATION FOR USE AND STOWAGE 

Complete instructions for setting up the equipment, 
stowing the equipment in portable packs, and stowing 
the equipment in Radio Set Case CY -3700/PRC-47 

ORIGINAL 

are given in section 2 of Operator's Manual for Radio 
Set AN/PRC-47 and Accessories (TM-03817A-12/l). 
Refer to section 2 of TM-03817A-12/1. 
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SECTION 3 
OPERATOR'S SECTION 

An operator's functional description of the equip­
ment and a description of all controls as well as 
operating procedures and operator's maintenance 

3-0 

instructions are given in section 3 of Operator's Manual 
for Radio Set AN/PRC-47 and Accessories (TM-
03817A-12/1). Refer to section 3 ofTM-03817A-12/l. 

ORIGINAL 
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SECTION 4 
PRINCIPLES OF OPERATION 

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) 

FSK 
UNIT 

MIKE 

* 

FSK 
AUDIO - r--

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 !-kilocycle 
increments within the frequency range of 2.0 to 11.999 
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 

TANTENNA 

.. .. 
EARPHONE 

• ----, 

SIDETONE I 
RCVR 

HANDSET 
H-33E/PT 

LOUDSPEAKER 
MIKE tl 
A~O ., AUDIO INPUT .. .. 

L cw KEYING 

TRANSMIT­
RECEIVE 
CIRCUITS I 

.. 
l "' 

OR I 
AUDIO 

HANDSET H-33E/PT 

TELEGRAPH 
KEY J-45 

r~ 
':" 

DC 
GENERATOR 

(SEE NOTE) 

I-

.--------,, 

BB-451/U 

(SEE NOTE) 

.... 

I 
26.5VDC ... 

HV I LV 
POWER POWER 

• .. 

500-KC I 2.5 TO 
CARRIER 12.499 

MC 

• • 

I 
I 
I 
I 
I 

I-

"~ c'""'" I h 

~ 
LV POWER 

POWER 
SUPPLY 
CIRC FREQUENCY I I 

CONTROL 

-CIR:__j 
R/T· ------ ---

.. 

115VAC 
SOURCE ~ 

(SEE NOTE). 

Figure 4-1. Over-all Functional Block Diagram 

CHANGE 1 

LS-166/U 

HEADSET 
H-233 

I dJo 

NOTE: 
ONE POWER INPUT SOURCE 
NECESSARY. DC GENERATOR 
AND 115VAC SOURCE ARE 
NOT PART OF AN/PRC-47 
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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 ale 
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-kc 
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 o.s­
cillator signal can be selected in 1-kc steps within 
the range from 2.5 to 12.499 me to produce a trans­
mission frequency output from 2.0 to 11.999 me. 
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 ofthe 
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 me which 
is supplied by the frequency control circuits. This 
converts the selected communications channel from 
2.0 to 11.999 me to the i-f frequency of 500 kc. This 
is converted to audio by mixing it with the 500-kc 
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-e input or a 115-
volt a-c input. For the +26.5-volt d-e input, either 
Storage Battery BB-451/U or a d-e 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 

4-2. TRANSMIT-RECEIVE CIRCUITS. 

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 various 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 (LSB) signal 
is routed to a transmitter mixer circuit in Signal 
Data Translator CV -1377( )/PRC-47. Here the signal 
is converted trum the LSB 500-kc frequency to any 
desired transmission frequency from 2.0 to 11.999 
me in 1-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 me 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 transmission frequency. 

The transmitter r-f signal produced by the trans­
mitter mixer is amplified by tuned r-f amplifier stages 
in SignalDataTranslatorCV-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 
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and loaded to the selected transmittion frequency 
by the POWER AMPLIFIER TUNE and LOAD controls. 
The transmitter r-f signal is routed through the 
transmit-receive (TR) relay in the power amplifier 
compartment to the antenna. The TR relay is en­
ergized by the vox signal from the vox circuit in 
Audio Frequency Amplifier AM-3506/PRC-47. 

(2) RECEPTION. - During reception, the r-f sig­
nal from the antenna is connected through the nor­
mally closed contacts of the TR relay in the power 
amplifier compartment. The TR relay is in the de­
energized (receive) condition as long as the vox 
signal from audio frequency amplifier module Al 
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 whex:e it is mixed with the same local oscillator 
frequency (from 2.5 to 12.499 me) 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-f signal 
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 applied to 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 amplifiedandinformation 
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 (age) circuit. This 
circuit produces a positive age 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 
age voltage thus provides a relatively steady audio vol­
ume level at the earphones during reception. 

4-4 

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. 

b. TRANSMIT-RECEIVE CffiCUITS, DETAILED 
DESCRIPTION. (See figure 4-3.) 

(1) TRANSMISSION. 

(a) AUDIO FREQUENCY AMPLIFIERAM-3506/ 
PRC-47. (See figure 6-71.)- The audio input from the 
microphone is amplified by microphone amplifier 
Ql. Part of the Q1 output is applied to compressor 
amplifier Q2 which amplifies the audio sufficiently 
to drive compressor rectifier CRl through CR4. The 
rectifier produces a floating d-e output which is 
filtered by capacitors C3 and C4. The positive and 
negative sides of the d-e 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 Ql 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-e output from 
compressor rectifier CR1 through CR4. The flow of 
d-e forward-bias current is shown in figure 4-4. 
For low audio signal levels, the d-e forward-bias 
voltage is small and the diodes operate with a 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 input impedance for the audio 
input to Q1 and thereby reduces audio 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 8102 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 L2 to ground 
to complete the collector d-e bias path for Q5. The 
800-cps oscillation frequency is controlled by the 
emitter-to-collector tank circuit consisting of cw­
pacitors C19 and C20 and inductor L2. 

The outputs of microphone amplifier Ql 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 CRlO. 
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I 
I 

RCVR ANTENNA -- -- -- - -- -- -- --- --

~~ =PAR\~XN~L~~~ DATA ~-=---= =-=-_:-::__ = = = =-=: _:::: = = = =--- -- -- ---- ----~ 
I c~J3771 VPRC-47 ~ D~R ~---------------~~R~F~oo~~v~E~-----------------r--, 

I WHOLE I 
MC _j ' FEEDBACK 

AN/PRC-47 TM-03817A-35/2 
PRINCIPLES OF OPERATION 

RCVR 
ANT 

RELAY 
K5 

- --+--_RC~N~A-------- _

1 
vox 

r-- --WHOLE ;;;z--
1 FREO 

CONTROL 
I 

/ 

--1-, 
r 1 

---pji"TUNE -- --- -----;;A LOAD -- -- -- -- --- --

CONTROL CONTROL 
I I 
I I 
I I 

TO 
ANTENNA 

t 
.~g 

Figure 
4-3 

111.999MC 

I 

I 
I CON~~~~-.-------------~---------~--------, EMITTER RCVRMIXER SWITCH EMITTER II 

... 1ST R~ 1AMPL r--+-- 2ND ifz AMPL 1--- .,_ ... RE~IAY 1-- +- FOL~~WER ..-....... Qll f-+- CR2. r+- FOL~~WER PA 
VIOl 

T/R I I 

1...--R-E'TLA_Y_.....J~r --.J KIOI 

I 
I 
I 
I 
I 

I 
I 
L 

-AGC +-AGC ._ ______________ ~ 

AMPL 
015 

EMITTER 
FOLLOWER 

014 

'-+.2ovDc 
txMTR 

+20VDC 
XMTR I 

t 
I 
I 

LSBI I RCVR 
50 0K 

I I 
I I 

i I 
_j I 

i---
r-----------+--------- __ _j 

I 
I 
I 

I 
I 

J 
+ALC -ALC 

SIDETONE 
BIAS 

RECT 
CRI 

L SIDETONE 
BIAS POWER AMPLIFIER COMPARTMENT -- -- ---- -- --- --- ----- -- -- -- -- -- ---- -- --

I 
VOX I 

I 
__ _j 

+20VDC 
XMTRI 

I 1 ~ 
-~=-=-===-~·---~~~--~·--~~----~-~----~~--~~--------~~----------~--~~------===----~----------~~------~ +W~C I 

RCVR I 

__r------------, 
VOX AMPL 

MICROPHONE INPUT 

CW KEY INPUT 

OPR-TUNE 
SWITCH 

5102 

FROM Bt 
RELAY K3 

(SEE FIG. 4-18) 
I 
~ I 

...-----L------,~ 

I 
I 

COMPR AMPL COMPR RECT ~ COMPR CRI? If MIKE AMPL MIKE AMPL ~ CLIPPERS L..- MIKE 
02 CRI THRU CR4 ~ 01 03 CR5 AND CR6 ,...--- OUTP~T4 AMPL 

I L-----1 l_______..J L------l ~---------~ L-_ _ ___J L------;::::=:!.....J 1 
I OSC BOOCPS 

05 

lJ LSB I L '----------' 
TO POWER SUPPLY RCVR AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 _______ _ 

J 
1 

r--

DET I---+ CR7 AND CRB 

L...__ 

I SIDETONE 
GATE CRIO 

Q5 

t 
1 

VOX AMPL 
07 

VOX FAST 
ATTACK 

CR9 

vox 
RELAY 

Kl 

I 
I 
I 
I 
I 
I ~ ,_ I f'"i_AH=-L_K_T_O-=A...l5=-;~;_;-=~-F:I-G._·-~:". :~'~ :~---~------~~~ .... - -==------. ..-------~,--,- --,:-:.~::- --,--==~------~-0~~---~----- ~II SID~~~~~ rl DRIVER QIO Hr-.--o_u_T_~_~_r_~I~-M-PL-...... ~ ---

,---T-EM_!_~:...li-~-T.f!_R_E__, I I cRF'TLHR~ogR4 ~ ALCQ~MPL IJ_... AMPL 02 -- ~~H;;~L:r ~--L.__A_M_P_L~Q-3--...J--1L--A-MP_L_0_4 _ __.r-l AMPLQ5 rr.___x_~_1_~_A5-y0_~_7_K_C__, ...... v X I L-------'- L OUT~~£~2MPL ~ --I 

I I 1+AGC +AGC L-------1 II RCVR _jl ..----L----~~--~------' 
XMTR l PRODUCT LOW PASS _.. ~ .. ...._ 

-=- I ~~R~iR -· CR7 ~~~ CRB 1- FILTER I I AGC GATE 

-AGC L RCVR 500-KC CARRIER t _j ,.-------==:....::=-:..:=--..... 1-----l 

-~ -f -- -- --- -- ---- -- --- -- -- -- -- f..------ ~~~-~L~R~3~~47 __ - ---- -- I AGgR~~TE f-- AGCQ~MPL rt 
r-+ 

500-KC 
SWIT~HING 
RELAY K4 

500-KC + 
~~~~!~-------~-----------~ 

!+--vox 

LEGEND: 
MAJOR SIGNAL FLOW FOR TRANSMISSION 

---MAJOR SIGNAL FLOW FOR RECEPTION 
-----MAJOR SIGNAL FLOW FOR TRANSMISSION 

6 RECEPTION 
---- MINOR SIGNAL OR CONTROL 

I 
I 

~ 

+AGC 

DET CRI2 
AND CRI3 

AGC AMPL 
09 

I 

I 
I 
I 
I 
I 
I 

(SEE FIG 4-12) 

-- -- -- -- :: -- -- -- -- -- _j 
I 
L_ _____ _ 

Figure 4-3. Transmit-Receive Circuits, Detailed Block Diagram 

CHANGE 1 

AUDIO 
TO EARPHONES 

+ 
VOLUME 

CONT 
RII,R12 

4-5/4-6 



AN/PRC-47 TM-03817A-35/2 Paragraph 
4-2b(l)(a) PRINCIPLES OF OPERATION 

Sidetone gate CRlO acts as a switch for the sidetone 
audio signal. When the radio set is transmitting, a 
negative d-e sidetone bias signal is fed from the 
power amplifier compartment to forward-bias side­
tone gate CRlO. The sidetone audio passing through 
CRlO is amplified by driver QlO and push-pull audio 
output amplifiers Qll and Q12 to produce the side­
tone for the earphones. The output audio level is 
adjusted by VOLUME control potentiometers Rll and 
Rl2 on the front panel (see figure 6-7'7, 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-e 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 Kl 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 audio level must be 
present to energize Kl) and a slow release time 
(the time that the audio level must be below the 
threshold for relay Kl 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 Kl. 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-e 
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 Kl coil to 
ground, and energizing Kl. 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 Kl 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 Kl 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 Kl. 

Vox relay Kl 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 Kl 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 age gate CRll in 
module Al to disable age operation during trans­
mission (refer to paragraph 4-26(2) (d)). 

(b) AMPLIFIER-MODULATOR AM-3507/ 
PRC-47. (See figure 6-72.) - During transmission, the 
transmitter audio signal from Audio Frequency Ampli­
fier AM-3506/PRC-47 is applied to balanced modulator 
CRl 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 

DEf:g~RS • + ( r 
CR7 AND CRB 

R42 

= 

Figure 4-5. Audio Frequency Amplifier 
AM-3506/PRC-47 VOX Circuit, 
Simplified Schematic Diagram 
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Paragraph 
4-2b(l} (b) 

TM-0381 7 A-3 i/2 AN/PRC-47 
PRINCIPLES OF OPERATION 

is energized by the vox signal from the audio amplifier 
module. The output of balanced modulator CRl through 
CR4 consists of a series of pulses whose polarity and 
repetition rate are determined by the phase and fre­
quency of the 500-kc signal and whose amplitude is 
proportional to the instantaneous amplitude of the in­
put audio signal. In terms of frequency analysis, the 
balanced modulator output contains the upper and lower 
audio sidebands displaced from the 500-kc reference 
frequency by the instantaneous audio frequency. 

Operation of balanced modulator CRl through CR4 is 
shown in figure 4-6 which shows the basic features of 
the circuit. This balanced modulator uses a ring 
modulator configuration to provide a push-pull output. 
The diodes are alternately switched on and off in pairs 
by the transmitter 500-kc carrier which is symmetri­
cally fed through a balanced capacitor input circuit. 
Thus, the audio input signal is chopped into alternate 
positive and negative 500-J.<c pulses as shown in figure 
4-6. Output of the balanced modulator is a double side­
band suppressed carrier signal. 

The upper and lower sideband signal is passed through 
ale amplifier Ql. This stage receives plus and minus 
ale bias voltages from the power amplifier compart­
ment. The ale voltages adjust signal level of the side­
bands so that the power amplifier tube is not driven 
into excessive grid current by high level signals. Both 
the plus and minus ale voltages are actually negative 
voltages. The plus ale voltage isfixedat-llOvolts de 
and serves as a reference for the minus ale voltage. 
As long as the power amplifier does not draw grid 
current, the minus ale voltage is also -110 volts de. 
When grid current is drawn, the minus ale voltage 
goes more negative. This reduces the gain of ale am­
plifier Q1 to prevent excessive power amplifier grid 
current. 

The plus ale voltage is applied to the emitter circuit 
of ale amplifier Q1 while tqe minus ale voltage is 
applied to the base circuit. Transi&tor Ql is connected 
as a common base amplifier which is self-biased. 
As the signal level increases, the minus ale voltage at 
the base reduces the forwa,rd bia~ and thereby reduces 
the gain. 

The signal from ale amplifier Ql is further amplified 
by common base amplifier Q2, and then applied to 
mechanical filtel:' FL1 which is tuned to pass only the 

FROM 
A-F 

AMPL 
AM-3506/ 
PRC-47 

XMTR 
AUDIO 
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Cl 

Ll 

L3 

500 KG 

lower sideband of the suppressed carrier. The filtered 
lower sideband signal is amplified by common base 
amplifier Q3 and common emitter amplifiers Q4 and 
Q5. The signal is then fed through the contacts of ener­
gized transmitter 500-kc relay Kl to signal data trans­
lator module A3. Relay K1 is energized during trans­
mission by the vox signal from audio frequency 
amplifier module Al. 

(c) SIGNAL DATA TRANSLATOR CV-1377( )/ 
PRC-47. (See figure 6-73, sheet 3.) -During trans­
mission, the LSB transmitter 500-kc signal is applied 
to transmitter mixer CR3A and CR3B. Here, the sig­
nal is mixed with a local oscillator signal, selected in 
1-kc steps at any frequency from 2. 5 to 12.499 me and 
supplied from the frequency control circuits through 
emitter follower Q13. The difference frequency is the 
desired output and falls in the frequency range of 2.0 to 
11.999 me depending upon the local oscillator frequency 
selected. Subtracting the LSB transmitter 500-kc sig­
nal from the local oscillator frequency inverts the side­
band so that an LSB transmitter 500-kc signal becomes 
a USB signal at the desired r-f frequency. 

Q13 is supplied collector power during transmission 
by a +20-volt d-e transmitter supply voltage from 
power supply module A5. During reception, the +20-
volt d-e transmitter supply is disconnected and a +20-
volt d-e receiver supply voltage is turned on. This 
voltage disables the output of emitter follower Q13 by 
forward-biasing switching diode CR6. 

The transmitter mixer is a balanced mixer using two 
diodes (see figures 4-7 and 6-73, sheet 3). Diodes 
CR3A and CR3B are alternately switched into conduc­
tion and cutoff by the 2.5- to 12.499-mc local oscil­
lator frequency. The LSB transmitter 500-kc signal 
is injected at the junction of R58 and R59 andis mixed 
with the local oscillator frequency. The resulting 
waveform consists of pulses whose repetition rate and 
polarity are determined by the local oscillator signal 
and whose amplitude is determined by the 500-kc sig­
nal. The difference frequency is used as output and all 
other mixing products are attenuated in later tuned 
stages. 

Potentiometer R150 is used to balance the transmit­
ter mixer circuit to obtain maximum suppression ofthe 
local oscillator frequency in the circuit output. Poten­
tiometer R148 is a gain control used to adjust the out­
put of the mixer circuit to the desired level. 

CRI 

C36 

UPPER 
AND 

LOWER 
SIDEBANDS 

TO 
ALC 

AMPL 
Ql 

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 (A3), Transmitter Mixer, 
Simplified Schematic Diagram 

Capacitor Cl86 and inductor LlOl 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 V 1 as well as 
the output circuits of Vl, V2, and V3 are tuned to 

the selected whole megacycle frequency band by LC 
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 Sl and 
S2 for a separate input during reception (refer to 
paragraph 4-2b(2)(b}). 
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Paragraph 
4-2b(1) (d) 

TM-03817A-35/2 AN/PRC-47 
PRINCIPLES OF OPERATION 

(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 
V 101. Automatic level control (ale) 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. The automatic level control 
is provided by plus ale and minus ale outputs which 
are applied to alcamplifierQ1 in Amplifier-Modulator 
AM3507 /PRC-47 to reduce the signal level when ex­
cessive grid current is drawn. 

The grid of power amplifier VlOl is normally at 
-110 volts de as long as the tube does not draw grid 
current. When the signal level exceeds a peak value 
of 110 volts, VIOl draws grid current which flows 
through Rll9, Rl04, and L102 to the -110-volt supply 
(see figure 4-9). The voltage drop across Rl04, 
due to this grid current, is used to bias ale ampli­
fier Q1 in Amplifier-Modulator AM-3507/PRC-47 to 
reduce its gain. This is the minus ale output. The 
plus ale output is always at -110 volts and provides 
a reference for the minus ale output. This method 
of gain control keeps the signal at the grid of VlOl 
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 
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Figure 4-9. Power Amplifier Compartment, 
Amplifier Grid Bias Circuit, Simplified 

Schematic Diagram 

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 Ll09 in the tuning circuit is adjusted by the 
TUNE control and variable inductors LllO, Llll, 
and L112 in the loading circuit are adjusted by the 
LOAD control. Coarse tuning is provided by band 
switch wafers SlOlA and SlOlB. 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 TlOl and the contacts of energized 
TR (transmit-receive) relay KlOl to the antenna. 
Relay KlOl is energized during transmission by the 
vox signal from Audio Frequency Amplifier AM-3506/ 
PRC-47. Toroid TlOl passes a sample uf the output 
r-f signal to meter circuit rectifier CR102 and the 
associated filter circuit. This provides a d-e output 
proportional to the r-f transmission level which 
is used to operate XMTR OUTPUT meter MlOl 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 MlOl is connected into the 
circuit through contacts of BATTERY TEST switch 
S3 on the front panel when this switch is released 
(refer to paragraph 4-4b(3)). Diode CR103 is con­
nected across meter MlOl 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 MlOl is operated at a 
reduced sensitivity range when XMTR PWR switch 
Sl03 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 VIOl 
is fed through sidetone bias rectifier CRlOl to pro­
duce a d-e sidetone bias signal which is proportional 
to the transmission power level. This signal is sup­
plied to sidetone gate CR 10 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. 

(a) POWER AMPLIFIER COMPARTMENT. 
(See figure 6-77, Sheet 2.) -The received r -f signal is 
routed from the antenna through TR relay KlOl in the 
power amplifier compartment. Relay KlOl is normally 
in the 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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4-2b(2) (a) PRINClPLES OF OPERATION 

transmission, K5 is energized by the vox signal This frequency is subtracted from the local oscillator 
from Audio Frequency Amplifier AM-3506/PRC-47, frequency to produce the receiver 500-kc output. 
thereby connecting the receiver antenna line to ground. . Because of the resulting sideband inversion, the re-

(b) SIGNAL DATA TRANSLATOR CV- 1377( ~ ceiver 500-kc output is act~ally the lower sideband 

PRe 47 (s f . 6 73rr p · t· th of a suppressed 500-kc earner. - . ee 1gure -
5
- "'~ 1~ , recep wn, e 

receiver antenna signal i led fo ~fst and second Th LSB . 500 k . 1 d d b . . . . e receiver - c s1gna prn uce y re-
r-f amplifiers Vl and V2 111 Signal Data Translator . . . . . . 
Cv _1377 ;PRC-47 Th . t t v 1 . , -t d ceiver m1xer Q11 IS fed to sw1tch CR2. This switch 

1 • e Inpu o IS coarse une . f d b. d d . t· 11 · th · 
t th 1 t d h l 1 f b d b 

1S orwar - 1ase ur1ng recep 1on a ow1ng e Slg-
o e se ec e w o e megacyc e requency an y . . . . . . . . nal to be coupled through Impedance matching em1tter 
mductor-capa~Itor combmatw~s on switches 81 • 82 • followerQ9 to Am lifier-Modulator AM-3507 /PRC-47. 
and 83, and fme-tuned by vanable mductors Ll and . . p. . 
L2 ( f' 4 B) Th t t f v 1 d y 2 Durmg transmiSSIOn, a +20-volt d-e transmitter 

see . Igure - · . e ou pu ~ 0 . an . are power supply voltage blocks CR2. 
tuned by mductor-capac1tor combmatwns on switches 
S4 and S5, and by variable inductors L3 and L4. 
Automatic gain control (age) is applied to the grids of 
Vl 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 Kl. During transmission, relay Kl 
is energized by a +20-volt d-e transmitter power 
supply voltage from main chassis relay K3. During 
reception, K1 is de-energized and passes the receiver 
r-f signal to switch CRl. This switch is back-biased 
during transmission by the +20-volt d-e transmitter 
power supply voltage. 

During reception, switch CRl passes the receiver 
r-f signal through impedance matching emitter fol­
lower Q10. to receiver mixer Qll. 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 me and is supplied from the frequency control 
circuits through emitter follower Q12. Emitter fol­
lower Q 12 is enabled during reception by a +20-volt 
d-e receiver supply voltage from main chassis relay 
K3. This voltage provid.es the B+ supply for Q 12. 
During transmission, the +20-volt d-e 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 CR5. 

The output of receiver mixer Qll 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 Q 11 is the upper 
sideband of the selected communications frequency. 

FROM LSB 

R36 

AMPL RCVR "-' )---+---..... 
05 ., 500 KC 1 

R37 

(c) AMPLIFIER-MODULATOR AM-3507/ 
PRC-47. (See figure6-72.)- TheLSBreceiver500-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 only signals 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 age voltage 
from audio frequency amplifier module A 1. 

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{l) (b)). The 
audio output of CR7 and CR8 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 

RCVR 
AUDIO TO 

t t --vvv-- ' OUTPUT ., ~~r;;~-FREQ 
FILTER 

LB 

AM -3506/ 
PRC-47 

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 Q 11 and Q 12. 
Audio output amplifiers Q 11 and Q 12 are connected in 
push-pull and provide the last stage of receiver 
audio amplification. The output of Qll 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 (age) gate CR11. This gate is back-biased 
during transmission by the vox signal from vox 
relay Kl. This prevents sidetone audio signals from 
initiating automatic gain control. 

During reception, the audio signals are fed through 
CR11- to age amplifier Q8. Part of the amplified 
signal from Q8 is applied to age amplifier-Q9 for 
conversion into a plus age voltage for amplifiers Q2 
and Q3 in Amplifier-Modulator AM-3507 /PRC-47. 
Age 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-e 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 age voltage by de­
tectors CR12 and CR13. Diode CR14 and its bias 
network operates as an age delay gate. This disables 
the minus age output for weak signals. The minus 
age 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 frequency for both receiver and trans­
mitter operation is 2.5 to 12.499 me in 1-kc steps. 
This frequency is generated by a master oscillator 
in Signal Data Translator CV -137V.fl\C-47. The 
master oscillator is coarse-tuned in t~ !-me 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 
CHANNEL MASTER OSCILLATOR 

BAND NO. 
FREQ FREQ 
(me) (me) 

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 - 7.999 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-e error signals from a discriminator ir 
oscillator control module A 7. The discr1minator 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-mc 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 1-mc pulse generator multi­
plies the frequency of the 500-kc input by 2 and 
converts the resulting 1-mc signal into a 1-mc pulse 
train. The 1-mc pulses are applied to a 5-14 me 
ringer and amplifier in Signal Data Translator 
CV-1377/PRC-47. The 5-14 me ringer uses the 1-mc 
pulses to generate one of ten output sine-wave 
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frequencies. The frequencies are selected from 5 to 
14 me 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) 

CHANNEL 
WHOLE MC 

WHOLE MC SELECTION 
BAND NO. 

FREQ FREQ (me) 
(me) 

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 

-- L___. ____ ----

. 

I 

I 

I 

I 

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 me 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 me 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 kc,. such as 2.000, 2.100, .2.200 me, 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) 

CHANNEL 
100-KC 

100 KC FREQ 
SELECTION 

BAND NO. (me) 
FREQ 
(me) 

1 X.OOO - X.099 1.8 

2 X.lOO - 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 me for a channel 
selection of 11.900 me. 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 me for the first 100-kc se­
lection). However, the output of the first mixer will 
still remain fixed at its previous value (for example, 
3.2 me 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 an oscillator 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 601-kc reference signal. The dis­
criminator produces a d-e 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 can be 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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TM-03817A-31l/2 Table 
4-4 

TABLE 4-4. MIXED WHOLE MEGACYCLE AND 100-KC SELECTION FREQUENCIES (3.2 TO 13.1 MC) 

WHOLE MC 100-KC 
CHANNEL MIXED SELECTION 

BAND NO. BAND NO. 
FREQ FREQ 

(ke) (me) 

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 
(me) (kc) (me) (kc) 

x.xoo 700 X.X12 688 

X.X01 699 . . 
X.X02 698 . 
X.X03 697 . 

. 
X.X97 603 

. 
X.XlO 690 

X.X98 602 

X.Xll 689 X.X99 601 
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TABLE 4-6 
10-KC SELECTION FREQUENCIES 

(3707 TO 3617 KC) 

10-KC 
CHANNEL 10-KC SELECTION 

BAND NO. 
FREQ FREQ 
(me) (kc) 

1 X.XOO - X.X09 3707 

2 X.X10- X.Xl9 3697 

3 X.X20 - X.X29 3687 

4 X.X30 - ~C.X39 3677 

5 X.X40 - X.X49 3667 

6 X.X50 - X.X59. 3657 

7 X.X60 - X.X69 3647 

8 X.X70 - X.X79 3637 

,9 X.X80 - X.X89 3627 

10 X.X90- X.X99 3617 

The 1-kc selection frequency is generated by a 
crystal oscillator in module A 7 which can be operated 
at any of 10 frequencies from 3007 to 3016 kc in 
1-kc steps (refer to table 4-7). The 1-kc selection 
is controlled by gearing from the front panel which 
is driven by the 1-kc frequency control. 
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TABLE 4-7 
1-KC SELECTION FREQUENCIES 

(3007 TO 3016 KC) 

1-KC 
1-KC SELECTION 

CHANNEL FREQUENCY 
(kc) 

1 3007 

2 3008 

3 3009 

4 3010 

5 3011 

6 3012 

7 3013 

8 3014 

9 3015 

10 3016 

' 

The selected 3707- to 3617-kc frequency is beat 
with the selected 3007- to 3016-kc frequency in a 
mixer which produces a difference frequency from 
700 to 601 kc in 1-kc steps. The difference fre­
quency provides the frequency reference to the 
discriminator for the 10-kc and 1-kc selections. 

b. FREQUENCY CONTROL CIRCUITS, DETAILED 
DESCRIPTION. (See figure 4-12.) 

{1) RADIO FREQUENCY OSCILLATOR 0-1032/ 
PRC-47. (See figure 6-75.) 

(a) CRYSTAL OSCILLATOR. - Temperature 
compensated crystal oscillator E2 is an extremely 
accurate stabilized master oscillator that generates 
a basic frequency of 3 me (see figure 4-13). It 
consists of Q 1 operating by selection of inductor L 1. 
Frequency adjustment necessary for crystal aging 
is provided by capacitor C 1 with a ra'hge of ±4 ppm: 
Normally, the crystal does not drift more than 35 
ppm over the temperature range of -40" (-40"F) to 
+85•c (+185"F). Crystal drive is kept to approxi­
mately 10 microwatts for two reasons; first, to 
ensure long term stability, and second, to keep the 
self-rectified voltage on the Varicap, C 12, to a value 
below the minimum voltage required for compensa­
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 
amplifiers. 

NOTE 

Since the entire oscillator is temperature com­
pensated, the oscillator board is designed as 
a replaceable item and no attempt should be 
made at field repairs. 

(b) 500-KC DIVIDER. - The 3-mc signal from 
E2 is frequency-divided by locked oscillator Q4 to 
produce an output frequency of 500 kc. The 500-kc 
signal is applied to emitter follower Q7 in the 100-kc 
divider circuit and is also coupled through 500-kc 
amplifier Q5 to Oscillator Control C-4311/PRC-47. 
The output of Q5 is also coupled through 500-kc 
amplifier Q6 to 500-kc switching relay K4 in the 
main chassis. Both Q5 and Q6 are isolation ampli­
fiers. Relay K4 supplies the 500-kc signal to the 
transmit-receive circuits to serve as the 500-kc 
carrier for transmission and reception. In its nor­
mal receive condition, relay K4 feeds the 500-kc 
signal to product detector CR7 and CR8 in Amplifier­
Modulator AM-3507/PRC-47. For transmission, K4 
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 (A6), 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 kc, 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-mc frequency. Thus, 
the approximate frequency of the Q4 output is de­
termined by the Q4 tuned circuit at about 500 kc and 
is locked at 500 kc by the 3-mc synchronizing signal. 

FROM 
XTAL 

3-MC 
SYNC 
INPUT 

Cl4 

osc t t I [ 
ASSY 
E2 

R23 R24 

R-F 
GROUND 

TO 
.-- · ·- · 500-KC 11 

AMPL 
Q5 

Figure 4-14. Hadio Frequency Oscillator 
0-1032/PRC-47 (A6), Locked Oscillator 

Q4, Simpiified Schematic Diagram 

CHANGE 1 

L3 

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 Cl5 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 Q 5. 

(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 kc, 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 output 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 6-76.) 

signal 
(a} 1-MC PULSE GENERATOR -The 500-kc 

from the Radio Frequency Oscillator 
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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 1-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 Q4 is 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 the com­
mon emitter load. The inductor operates as a constant 
current device at the 1-mc operating frequency. Thus, 
the inductor maintains a constant d-e emitter supply 
current (common mode current) which flows alter­
nately through each of the two transistors as they are 
switched at the 1-mc rate. The 1-mc pulse output of 
pulse generator Q5 andQ6isamplifiedbyamplifier Q7 
and routed to Signal Data Translator CV -1377( )/ 
PRC-47 (refer to paragraph 4-31b(3) (a)}. In the signal 
data translator, the 1-mc pulse frequency is multi­
plied up to one of 10 even megacycle frequencies 
from 50 to 14 me, depending on the whole megacycle 
band selected. This results in a sinusoidal signal 
at one of the 10 frequencies from 5 to 14 me. 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 0.9 me depending on which 100-kc band is 
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 in the following paragraph. 

(b) 100-KC PULSE GENERATOR. -The 100-kc 
signal from Radio Frequency Oscillator 0-1032/ 
PRC-47 is converted into a 100-kc pulse train by 
pulse generator Ql 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 transistor Q2 is 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 
CRl 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
ducto¥ L19 and a capacitor network switched in 
parallel with L19 by switchS3. SwitchS3 is 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 me. A sim­
plified schematic diagram of pulse amplifier Q3 and 
the tuned circuit arrangement is shown in figure 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 abalancedmixer 
which beats the 5- to 14-mc signal from Signal Data 
Translator CV -1377( )/PRC-47 with the 1.8-to0.9-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 me in 
100-kc inc.r.ements.~ 

The 3.2-to 13.1-mc signal is applied to mixer CRll 
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-mc 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 1-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 coupled through 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 
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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. 

(e) 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 
Q 16. The discriminator produces d-e output voltages 
which adjust the operating frequency of the master 
oscillator in Signal Data TranslatorCV-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-e 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 outpm:s 
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 Q 11 serve as the 
input stages to the two discriminator 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 t!!e 
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 
Q 11 are further amplified by discriminator amplifiers 
Q9 and Q 12 (also a matched pair) and are then de­
teeted by diodes CR3 and CR4. The leading edges of 
the envelope peaks are used to trigger transistors 
Q 10 and Q 13 (matched pair) into alternate conduction. 
The two tr;msistors operate as a bistablP multi­
vibrator whose switching rate is the same as the 
repetition rate of the sine-wave envelope. The col­
lectors of transistors QlO and Q13 are supplied by 
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Figure 4-16. Oscillator Control C-4311/PRC-47 
(A 7), Discriminator Waveforms 

the clipped envelope. This results in pulses at the 
collectors of QlO 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 QlO and Q13 output lines 
(Rl04, C93 in the upper channel; R103, C92 in the 
lower channel) change the pulse outputs to d-e 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. Bew­
ever, the A and B levels are not otherwise signifi­
cantly variable during the frequency control mode. 
This is illustrated by the frequency control charac­
teristic inC of figure 4-16. 

The A and B error voltages a.re fed to Varicaps 
in the tank circuit of master oscillator Q 1 in Signal 
Data Translator CV -1377/PRG-47/" Th1s tUl,WS frfe 
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 swit'ching transistors stop switching. The 
A and B error voltages are then equal to the d-e 
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 present only instantaneously during 
channel changing. 

({) AUTOMATIC OSCILLATOR CAPTURE CIR­
CUIT. - In some instances, during turn-on or channel 
change, transients may cause the( dstii:lato:;r 99ntrol 
to lose capture of the variable"hequency oscillatCiz 
(MO) located in Signal Data Translator CV -1377/ 
PRC-47. The automatic oscillator capture circuit 
detects the absence of a heterodyned vfo signal through 
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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 de on each of error lines A and B. Since the vfo 
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 -137J/PRC-47. 

(a) 5- T0(14~MC AMPLIFIERS. - The 1-mc 
pulse input from Oscillator Control C-4311/PRC-47 
is fed to pulse amplifier Q 19 in signal data translator 
module A3 for frequency multiplication. Pulse ampli­
fier Ql9 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 89 at one of 10 frequencies 
from 5 to 14 me in 1-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 14-mc ringing signal is 
clipped to a constant level by limiters Q 16 and Q 17. 
The signal is then coupled through emitter follower 
Q18 to Oscillator Control C-4311/PRC-47. 

(b) MAO'f'ER OSCILLA'fOR. - 'fixe A and ~ 
el e errer l.<eitages .£1 ent the elise! hninatoz in th""' 
09eilla:tor eonb ol a:t e fed to the 'flu iea:p eonh ol 
ei:r ettit in Signal Date: 'J'P&ftslatar GV 1~77/PHG 47, 

ORIGINAL 
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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-1~77A/PRC-47 only).- The A and B d-e 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 4-17 A. Master oscillator Q20 is coarse­
tuned in whole megacycle increments by switches 
86, 87, and SlO. 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 A 7 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-e error 
voltages from the discriminator in the oscillator 
control are fed to the Varicap control' circuit in 
Signal Data Translator CV -1377 /PRC -4 7. 
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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 Q 1. 
The Varicap control corrects Ql for any frequency 
deviation from the selected 1-kc channel. 

Master oscillator Ql 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 
Ql 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 Q 12 and Q 13 in the 
transmit-receive circuits (refer to paragraphs 
4-2b(l)(c) and 4-2b(2)(b)). 

4·4. POWER SUPPLY CIRCUITS. 

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-e source. 

FROM 
HANDSET PUSH TO TALK OR-'-.;..;.. ___ _ 

CW/FSK-VOICE 
SWITCH 

The a-c or d-e power is switched into the power 
supply circuits by an associated a-c or d-e 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 a remote control panel. 

During receiver operation, all necessary B+ and 
filament supply voltages for tube and transistor opera­
tion are provided by a low-voltage power supply 
circuit in Power Supply PP-3518/PRC-47. This power 
supply circuit operates from a 26 .5-volt d-e input 
which is supplied directly by the primary power when 
a +26.5-volt power source is used. When a 115-volt 
a-c power source is used, a portion of the input power 
is applied to a rectifier circuit in module A 5 to pro­
duce the +26.5-volt d-e 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 to TUNE. The high-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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Figure 4-18. Power Supply Circuits, Functional Block Diagram 
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high- voltage power supply. When a +26.5-volt d-e 
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-e 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-e 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 t~ 
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-e power. This power is used to feed 
the low-voltage power supply circuits for reception. 

The +26.5-volt d-e power also arms push-to-talk 
relay Kl. 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 (fortuning) (refertoparagraph4-2b(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 T 1 which drives the high voltage power supply 
circuits. 

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

The +26.5-volt d-e power is alsosuppliedto400-cps 
power oscillator Q1 and Q2. This circuit produces a 
26.5-volt square wave which is appliedtotransformer 
T 1 in power supply module A 5 to drive the high-voltage 
power supply circuits. 

The high-voltage power supply circuits are turned 
on by push-to-talk relay Kl. This relay coil is con­
nected to the +26.5-volt d-e power and is energized 
by a ground signal from either the operator's push­
to-talk switch, CW-FSK/VOICE switch S2 (for CW 
or FSK operation), or by OPR-TUNE switch S102 
(for tuning). The contacts of relay K1 connect the 
input +26.5-volt d-e power to the primary winding of 
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transformer Tl. 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 K1 is 
energized. 

The operation of 400-cps power oscillator•Q1, 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-e power control relay is energized. This applies 
+26.5 volts de to capacitor Cl and back-biases 
diodes CH1 and CR2. Now, if the push-to-talk switch 
is pressed the +26.5 volts de is routed through 
push-to-talk relay K1 and the primary windings of 
transformer T 1 in module A 5 to transistors Q 1 and 
Q2. This drives both transistors into saturati.on (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 Q 1 is conducting more 
heavily than Q2, the emitter of Q2 will be more posi­
tive than the emitter of Q 1. This voltage is coupled 
through Tl to drive Ql toward cutoff and Q2 toward 
saturation. The regenerative action continues until 
the core of Tl saturates and the flux change stops. 
This removes the base biasing voltages to Q 1 and Q2, 
thereby permitting the magnetic flux to decay and 
start regenerative action in the reverse direction. 
As the emitters of Q1 andQ2 are altPrnately grounded, 
they induce 26.5 volts de across in the primary 
windings of transformer T 1 in Power Supply PP-3518/ 
PHC-47. This results in 26.5-volt peak ~quare wave 
which repeats at 400 cps as controlled by the char­
acteristics of saturable reactor T 1. Diodes CH 1 and 
CH2 prevent the voltage at either side of the trans­
former Tl primary from rising above +26.5 volts. 

(3) LOW-VOLTAGE POWERSUPPLY.- Forboth 
a-c and d-e operation, +26.5 volts de is supplied to 
vox relay K1 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 
CH26 through CR29 in Power Supply PP-3518/PRC-47. 
For d-e operation, the +26.5-volt d-e input is used. 
In addition, for both a-c and d-e operation when 
BATTERY TEST switch S3 on the front panel is 
pressed, the available +26.5 volts de is supplied to 
XMTR OUTPUT meter on the front panel for power 
monitoring. 

The +26.5-volt d-e power is alsofedthrougha filter 
in Power Supply PP-3518/PRC-47 which drops 2.5 
volts to result in a filtered+24-volt input. This output 
is supplied directly to audio output amplifier Qll 
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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A6 RADIO FREQUENCY OSCILLATOR 0-1032/PRC-47 
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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 de with +150 volts which is derived from 
the +300-volt d-e output of the high-voltage power 
supply circuits. The +150 volts de causes the first 
and second r-f amplifiers to operate at a much 
higher power level for transmission than for reception. 

The filtered +24 volts de is also applied to 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-e amplification functions 
to control the base of series regulator Q3. When the 
+20-volt d-e 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 Q 1. 
Current through the Q1 collector-emitter circuit and 
Q3 base-emitter circuit decrease and Q3 conduction 
is decreased. This action makes Q3 collector-emitter 
circuit appear as a larger series resistor in the 
+20-volt d-e 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-e operation, transformer T 1 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-e 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 volts 
de and is routed through the contacts of energized 
B+ relay K3 to supply first and second r-f amplifiers 
V1 and V2 in A3. 

The a- c output of transformer T 1 also drives bias 
rectifier CRl through CR4 to produce a negative 
d-e bias voltage which is adjusted in two voltage 
dividers to produce -110- and -32-volt d-e regulated 
outputs. The -110-volt d-e output supplies grid bias 
for power amplifier V101 in the chassis while the 
-32-volt d-e output supplies grid bias for driver V3 
in Signal Data Translator CV-1377/PRC-47. 

Transformer T 1 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-e operation. 
This is done to provide the same average power to the 
tube filaments on a-c operation (sine wave) as on 
d-e 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 amplifier Vl01 
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-l. 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, or a 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 serv1c1ng 
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 group of 
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 can be 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 within a module; thesetestpoints shoulc 
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-l. TEST EQUIPMENT REQUIRED FOR PRELIMINARY TROUBLE SHOOTING 

NOMENCLATURE 

Signal Generator 

Frequency Meter 

Signal Generator 

Vacuum-Tube Voltmeter 

Output Meter 

5-0 

TYPE 

AN/URM-25D 

AN/URM-32 
or 

AN/USM-122 

TS-382F/U 

TS-505D/U 

TS-5850/U 

DESCRIPTION 

10 kc to 50 me in eight bands, 
400 and 1000 cps modulation. 

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

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

0 to 1000 volts de 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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S-2. TEST EQUIPMENT AND SPECIAL TOOLS. 

a. Test equipment required for preliminarytrouble 
shooting is listed in table 5-l. Test equipment re-

quired for more detailed trouble shooting is listed in 
table 5-2. Special tools are included in Cable As­
sembly Set AN/PRA-4 and listed in table 5-3 and 
illustrated in figure 5-1. 

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

NOMENCLATURE 

Vacuum-Tube Voltmeter 

Signal Generator 

Frequency Meter 

Output Meter 

Oscilloscope 

Wide-Band Amplifier 

Probe 

TYPE 

TS-505D/U 

AN/URM-25D 

AN/URM-32 
or 

AN/USM-122 

TS-585D/U 

AN/USM-137 

HP-525A 
(Hewlett-Packard) 

AC-21A/C 

DESCRIPTION 

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

10 kc to 50 me in eight bands, 
400 and 1000 cps modulation. 

Measures frequency from 125 kc 
to 1000 me. (Note: Use Hewlett­
Packard model 525A to extend 
range.) 

Sweep range; 0.02 usee/em to 15 
sec/em. Horizontal amplifier: 
200 mv/cm to 5 v/cm. Vertical 
amplifier: de to 10 me. 

Used in conjunction with AN/USM-137 
and AN/USM-122. 

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) 

QTY, NOMENCLATURE 
MANUFACTURER'S 

USE PART NUMBER 

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. 

1 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-1371{~C-47. One 
required for each of remaining odules 
(C-4311/PRC-47 and AM-35Q71PRC-47). 

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

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) 

QTY. NOMENCLATURE 
MANUFACTURER'S 

PART NUMBER 
USE 

1 

1 

1 

1 

1 

1 

Test-Antenna Lead 

3-Foot RG-58/U Coaxial 
Cable 

5-Foot RG-58/U Coaxial 
Cable 

BNC to Type N Adapter 

Antenna Simulator 

Canvas Carrying Case 

S-3. OVER-ALL TROUBLE SHOOTING. 

549-6261-00 

553-9759-002 

553-9760-002 

357-9291-00 

553-9758-005 

553-9764-003 

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 
perform.ed as described in paragraphs 5-4 through 5-6. 
Since the increasing order of complexity of functional 
sections is first. power supply. second, frequency 

5-2 

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 mco 

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

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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not satisfactory, proceed as described in paragraph 
5-4. 

POWER 
SUPPLY 
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PRC-47 
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DANGER 
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DO NOT 

MEASURE 

AN/PRC-47 
TROUBLE SHOOTING 

POWER AMPLIFIER 
COMPARTMENT 

J 101 
+150V DC 

~ 

I 

(2) FREQUENCY GENERATION. -Refertofigure 
5-3. T~st points are identified in figure 5-10. With 
power on, set up the equipment for normal CW opera­
tion (section 3). Leave the key line open. Connect a 
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 vtvm 
and connect a frequency meter, AN/URM-32 or AN/ 
USM-122, to A3J5. The frequency indicated must be 
500 kc higher than the channel frequency shownon the 
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 
and Radio Frequency Oscillator 0-1032/PRC-47 or 
proceed as described in paragraph 5-5. 

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

1.5VAC(RF) 1.5VAC(RF) 
100 KC 500 KC 

Jl J4 

RF OSC 
0-1032/ 

PRC-47(A6) 

osc 
CONTROL 

C-4311/ 
PRC-47(A71 

1.75 VAC (RF) 
CHANNEL FREQ 

t500KC 
J5 

SIGNAL 
DATA 

TRANSLATOR 
CV-1377( )/ 
PRC-47(A3) 

(3) RECEIVER. - Refer to figure 5-4. Test 
points are identified in figure 5-10. With power on, 
set up the equipment for normal reception (section 3). 
The receiver test consists of introducing a 2-microvolt 
signal at the antenna and measuring a 50-milliwatt 
output at the headset terminals. Note that the 
signal generator is set 1 kc higher than the frequency 
shown on the frequency indicator and that a standard 
50-ohm load (or 47-ohm resistor) is connected from 
the antenna to chassis ground. Other test point values 

Figure 5-3. Frequency Generation, Simplified 
Block Diagram for Preliminary 

Trouble Shooting 
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Figure 5-4. Receiver, Simplified Block Diagram for Preliminary Trouble Shooting 
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Figure 5-5. Transmitter, Simplified Block Diagram for Preliminary Trouble Shooting 

are given in the signal path shown on the diagram. 
These values are nominal and intended only as guides. 
If the receiver test is not satisfactory, proceed as 
described in paragraph 5-6. 

(4) TRANSMITTER. - Refer to figure 5-5. Con­
nect test equipment as shown in the block diagram. 
With power on, set up the equipment for normal voice 
operation (section 3). Then set theOPR-TUNE switch 
to TUNE and the XMTR PWR switch to HI. Test 
points are identified in figures 5-10 and 5-11. Set 
the voltage and frequency output from the signal 
generator as specified in figure 5-5. Note that the 
antenna load may be either a standard 50-ohm load 
or a 100-watt, noninductive 47-ohm resistor. Using 
a TS-505D/U vtvm with r-f probe attached, measure 

the a-c voltages at J104 and across the antenna load. 
Then reset the vtvm for d-e voltage and measure the 
negative voltage at J104. Other test point values are 
given in the signal path shown on the diagram. These 
values are nominal and intended only as guides. If 
the transmitter test is not satisfactory, proceed as 
described in paragraph 5-6. 

CHANGE 1 

EMITTER 

0 BASE 

NOTE 

The following procedures refer to voltage tables 
and schematic diagrams which in turn refer to 
specific pins on transistors. Figure 5-6 shows 
the base diagrams for all transistors used in 
the equipment. 

BASE 

I 2 3 
COLLECTOR 

BASE EMITTER 0 EMITTERQ I 3 
COLLECTOR COLLECTOR 

0 

2NI653 
2N2287 

2N333 
2N334 
2N526 
2N697 
2N703 

INTER LEAD 
BASE SHIELD,CASE 

I 2 4 

INTERLEAD 
SHIELD, CASE 

2N274 

BASE 

0 EMITTER.~ EMITTER 

EMITTER COLLECTOR 
3 

COLLECTOR 
COLLECTOR 

2NI58A 
2N440 
2N422 

BASE 

2NI038 

Figure 5-6. Transistor Base Diagrams 

2N917 

5-5 



Paragraph 
5-4 

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

5-4. POWER SUPPLY TROUBLE SHOOTING. 

a. ISOLATION TO POWER SUPPLY MAIN CIR­
CUtTS. - 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 partofthepower 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 de) is different. Note also 
that voltage values across J10 and Jll are different 
when the power source (ac or de) 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 to the low-voltage 
-power supply. 

WARNING 

Dangerous voltages exist at pins A1 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 
figure 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 in isolating trouble 
to a particular module or portion of a module. 

5-6 

b. ISOLATION TO SPECIFIC STAGE. -Oncetrouble 
is isolated to a particular module or group of 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 provide unsatisfactory results, 
refer to figure 5-9. Set up the equipment for normal 
voice operation (section 3) and set the frequency 
indicator for 3002 kc. 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, connect a TS-382F /U signal genera­
tor between A1J1 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 
A1Jl and connect an AN/URM-25D signal generator 
across the antenna dummy load; adjust its output for 
2 microvolts at 3003 kc. Check each of the voltages 
and waveforms as specified on figure 5-9 for receive 
or transmit-receive conditions (see legend). Values on 
the diagrams are approximate and may vary slightly. 
Determine continuity of signal flow in isolating trouble 
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 A1Kl is energized as a re­
sult of microphone or CW key input, it supplies a 
26.5-volt d-e excitation voltage to TR relay KlOl. 
receiver antenna relay K5, transmitter 500-kc relay 
A2Kl, and 500-kc switching relay K4. If there is 
evidence of any of these relays not actuating, trace 
the d-e excitation voltage paths by referring to 
figure 6-77. 
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Figure 5-7. Power Supply Circuits, Servicing Block Diagram 

CHANGE 1 5-7 



Figure 
5-8 

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

I 
I 

-- -- -5-00_K_C -'\/\;--- 3 ~v--J~ 

-.Jz usi-~---

~------------------------~~ 

I MC PULSES ~ 5.5V "'-I ~----------------, 

I 
I 
I 
I 
I 
I 

~ DOUBLER 
PULSE 

GENERATOR 
04 f.- 05 AND 06 1---

2N703 
2N703 E! 

~ 
El 

ISOLATION PI I J9 
I AMPL 500 KC JIC I Q 5 1--...::..::.:::...;.;.:__-lh4 A3>-r-----( A3 

I + 17 ;~Dc 2N703 i I i ~ :::=1_ 

~~F: I : I f\.1\j 3.5V 

: "!I i L'~ 0 
ISOLATION I I I TO 500 KC I 

I 
AMPL 1--4-+1 ~ A2~ SWITCHING I 

06 I rr- RELAY K4 . I 
2N703 I I : (SEE FIG. 5-3~ 

I 1 r- 10~ ! I i l:o KC 'LLU ~~~;; 
1 100 KC wvv 4.2V --........:.J~ 

1 
: 

1 
PULSES ~ CON:ROL 

I 
f I 10 us _.j I. _i 

EMITTER 100 KC ISOLATION 100 I : I PULSE I .--P-U-LLS-E-~.L 
I _ FOL~~WER 1--- LOCK~~ oscf-- A~~L ~Kc"-4-'-~ AI~ AI P2 Gg~~~~Tgf .:.. A~fL 

2N703 El 2N703 El 2N703 El I 'l I 2N703 El 2N703 El 

L pt= __ t-______ RF OSCILLATOR 0-10321PRC-47 (~ ____ _j i ""wv 
4
+
5
v 

I 3 I I 10 us~ !. T 
J9):. __ - .¥ Jll)::---- A I 

500 KC 

E2 

100 KC 

AMPL 
07 

2N703 

0.9 MC 
TO 
LBMC 

CLIPPER 
CRI 

IN916 

El 

El 

1-
LIMITER 

017 
2N703 

E5 

LIMITER 
018 

2N703 
E5 

t-

I MC PULSE 

_j_ 

--l I-I us Pl_h Jll J8 
AI >-r---r< AI 

I I 

PI 

! I I 1 
I I 
I I 
I I 

~ 
I : 

I 

....-----------1.1~ A2 )-L--1-< A2 
u 

I I 
5 TO I I 

~~~~~.1.1 ~~~;T :lN'f: I 

rl F~~~cr!~R L ~p ~~~my o.g MC 1 

2~~63 r ~ ~ 1.4USEC 1 1 
J2 

SEE NOTE 3 

PULSE 
AMPL f-. 019 
2N703E46 

\ 
WHOLE MC 

FREO CONTROL 

LIMITER 
j--. 

LIMITER 
016 017 

2N703 2N703 
E46 E46 

5 MC TO 14 MC 

EMITTER 

1--- FOLLOWER 
018 

2N7ol
46 

1--

EMITTER 
FOLLOWER 

05 
2N70\47 

t 

, I 
I 
I 
I 
I 
I 
I 

I I I 20 

~~voc_~---4~~4--~~~-~=~~~~----~-~~----~ 601 KC TO 700 KC +OSC ERROR 

I KC 
FREO +20 VDC GRD SMO NV' AMPLIFIER 

026 
2N703 

TB-1 

I MIXER 
CRII 

FA4092 
TB-1 

1.1 TO 1.4 VDC 

AMPL 
04 

2N703 
E47 

I 
BUFFER AMPL AMPL I 

~I ~ 

I CONTROL 700 4 
1 TOK~OI ~ J4 

I 
I 

XTALS 

I 
Yl 

THRU 
YIO E? 

I 
I 
I 
I 
I 10 KC 

I 
FREO 

CONJROL 

esc 
020 

2N703 

Yll f--to 021 
THRU 2N703 

E6 

1--
1

1 

I x:~s osc 

Y20 E7 E6 L ____ _ 

FILTER - - DISCR 
AMPL 

TB-1 

AMPLIFIER 
027 

2N706 
T8-l 

CLIPPERS 
CR8 S CR9 

IN916 
TB-1 

ADDER 
AND 

PHASE 
SHIFT EZ 

08 
2N7C3 EZ 

'

VOLTAGE DOUBLER 
CRI2 8 CRI3 

IN916 
TB-1 

DC AMPLIFIER 
028 

2N703 
TB-1 

RELAY SWITC1-
Q29 

2N703 
TB-1 

601 KC TO 700 KC 
IN I KC STEPS NOTE 4 

MIXER 
022 

2N703 
1-- BA~E~~~s ~ 

CLIPPERS 
CR7 
AND 
CR8 

IN916 E6 

EMITTER 
FOLLOWER 

023 
2N697 E6 

ADDER 1--
DISCR 
AMPL 

011 
2N703 EZ E6 E6 E2 

700 TO 601 KC 

__l 
..___ (V\1\. IV 

Jl T 

---------------------

r RELAY I K6 

MAIN 
CHASSIS 

Figure 5-8. Frequency Generation Circuits, Servicing Block Diagram 

5-8 CHANGE 1 

DISCR 
AMPL 

09 
2N697 E2 

-
NOTE 5 

DISCR 
AMPL 

012 
2N697 EZ 

DET 
CR3 

IN916 

DET 
CR4 

IN916 

E2 

1---
E2 

LOW 
PASS 

FILTER 

LOW 
PASS 

FILTER 

E2 

E2 

-

1--

FREQ 
DISCR 

010 
2N703 

FREO 
DISCR 

E2 

013 
2N703 E2 

J5 NOTE 6 

J6 
1.1 TO 1.4 VOC 

NOTE 6 

PI I 
I I 

~I 

I 
I 
I 

I 
I 

OSCILLATOR CONTROL C-4311/PRC-47 tr•) I 
-- -- -- -- -- -- -- --- --- -- -- ----- '_j 

4 

5 

2N917 ~ 2N708 
(USED IN CV-1377A/ EMITTER L--.......!::E::::!:4.u7 ' I 

PRC-47 ONLY) E6 FOLLOWER £ 
02 1----+ 

DC 
ERROR 

VOLTAGE 
A 

Jll I J6 2 ~~ ~ ~ VARICAP CONTROL 
1 I 1/ l _ E43 IN CV-1377/PRC-47 ~ 

\ 3 r._E_7_1N_c_v_-~13r7-7_A_/_PR_c_-_4_7-' 

DC 
ERROR 
VOLT~GE 

B 
I 
I 
I 
I 

NOTES: 

'J4 
+8 VDC 

osc 
2.5 MC TO 12.499MC 
01 (TYPE 2N703) IN 

CV-1377/PRC-47 
020 (TYPE 2N917)1N 
CV-1377A/PRC -47 

TB3 IN CV-1377/PRC-47 
E6 IN CV-1377A/ PRC-47 

' ' WHOLE MC 
FREO 

CONTROL 

I. WAVEFORMS TAKEN AT 3002 KC CHANNEL FREQUENCY-

2. REFER TO FIG. 5-3 FOR A3 SUPPLY VOLTAGES. 

3. REFER TO FIG. 6-6 FOR LOCATION OF 

TEST POINT. 

;J~ 
0.2 VRF 
(RMS) 

2N703 J I 
E47 

r 
AMPL 

07 
2N703_ 

1>.47 

EMITTER 
FOLLOWER 

08 
211j703 

E47 

TO EMITTER 
FOLLOWERS 
012 AND 013 
(SEE FIG. 5-3) 

4. 08-011 AND 010-013 PAIRS MATCHED WITHIN IO"'o 
(IN BETA RANGE 40 TO 60) AT Vc('5V, Ic•IOMA, 6. J5 AND J6 VOLTAGES ARE TYPICAL. 

5. 09-012 PAIR MATCHED WITHIN 5"/o BETA AT 
VeE •5V, lc • 8 MA. 

EXACT VALUES DEPEND ON MASTER 
OSCILLATOR TRACKING ACCURACY AT LOCK. 



~5------------·-------------------·-----------------·---------------------·----JB r- P4 i'f''- -- -- -- -- -- ·- ______________________________ RCVR ANTENNA ________ ---, 

+20VDC( I h /f'.pl -25VDC PART OF SIGNAL DATA TRANSLATOR A3 . I 
I I 3VRF 

GROUND < 2 P I (RMS MIN) DRIVER RF DRIVE P3 J7 

J7 P3 I V3 AI 

+300VDC ( 2 ~ 1 5907 FEEDBACK 

I I 
6.3vAc<3H I 

I I 
6.3VAC<4~"' 

Jl>--+--~ 
J 7 P3 

-32VDC< I~ 
I 

GROUND<5 ~ 
J5 PI 

+26VDC <: 4 ~ 

+26VDC ( 5 ~ 
+20VDC <2 L__!_ 

(XMTRl 'j 

+20VDC(3~ 

+~~~~1 < I f-l. 
L_ 

1ST RF AMPL 

5907 VI El ···r 
J2 

0.5VRMS 

-AGC 

AMPL 
015 

2N703 E48 

RELAY 
Kl 

E2 

EMITTER FOLL_OWER 
09 

2N703 E48 

I 
I 
I 

I I 
T I 
I I 
I I 

2.5 TO 12.5 MC----+---+------X-M_T_R_5...JOOKC I I 
FROM EMITTER +20VDC +20VDC ' I 
FOLLOWER 08 , XMTR XMTR J 

SEE FIG. S-
2 

FROM B+ RELAY K3 IN RCVR 500 KC 

POWER SUPPLY P2~- P2-_--_--_--·--_--------------·----------..l -- __ J 
- -- __§fE £.!Q:..5--1- - A2 AI 

AN/PRC-47 
TROUBLE SHOOTING 

TM-03817A-35/2 

vox 

------------------•RCvR~T~~------------•-----, I 
I 
I 

---------------.---~-~ 
~~~ I 

I 

FREQ PA fUNE PA LOAD II I 
CONTROL CONTROL CONTROL 

I I I 

/ / +l~~yoc / : 1 

PA 
TUNING 

PA 
LOADING 

METER PA 

I -IIOV DC JI05'>-_:_~· 
RECT OUTPUT 
CR201 METER 
IN663 MIOI 

vox 

L __ ..__:::!_JI03-15VDC __ __ POWER AMPLIFIER COMPARTMENT ______ _j 

SIDETONE BIAS PUSH-TO-TALK 

ANTENNA 
2MC TO 
11.999MC . . . 

: . . . . 
• . 
I 
I 
I 
I ..... ..: 

El 

LEGEND: 

Figure 
5-9 

-MAJOR SIGNAL FLOW FOR TRANSMISSION 
---MAJOR SIGNAL FLOW FOR RECEPTION 
••••··~:z~~T~~AL FLOW FOR TRANSMISSION AND 

--MINOR SIGNAL FLOW 

NOTES: 
I. WAVEFORMS TAKEN AT 3002 KC CHANNEL 

FREQUENCY, WITH IKC AF INPUT 
2. WAVEFORM PERIODS ARE GIVEN AS AN AID TO 

OSCILLOSCOPE SWEEP SETTINGS AND ARE NOT 
TO BE USED TO MEASURE FREQUENCY 

3. ALL CONNECTORS AND OTHER COMPONENTS 
NOT SHOWN IN MODULE ENCLOSURES ARE 
MOUNTED ON THE CHASSIS 

4. WAVEFORMS SHOWN AT A3J2, A3J3, Jl04, AIJI, 
AIJ4, AIJ5, AIJ6, AIJ7, AIJ8, AIJ9, AIJI2. ARE 
PRESENT ONLY ON TRANSMIT 

J6 J6 +ALC J2 

OR 4--4-------------.--------------, vox 
J2 

I 
I 
I 
I 

GROUND -+------"~ 4 ( p
3 I 

(RUS~fR1 3 ( Pt 
GROUND 2 ~(--1..1 -----+L~ 

500KC 

FR~~~c~\"t,~ng~ -+--------------.....J 
(SEE FIG. 5-2) 

J3 
J4 1.5V RMS 

RCVR 500 KC CARRIER 

P4 
AI-------

vox 

-AGC 

. -ALC j r-- -- -- --- -- -- -- - 17 

r- --- -- -- -- -- -- -- -- --- -- -- -- -- -- -- -- -- -- -- -*- Ml~ Tv n 11 fl MIKE =~ 

I 0 25V ..t.. ~MIKE J5 --------T AF .L . L..J u LJ 

XMTR 500KC 

MECH FILTER 
FLI 

500KC E4 

J .JI T IMS-1 14- AF --1 IMS i- 0.12V -l 1-IMS JS 

AMPL 
03 

2N274 

(.) 
(!) 
<( 

+ 

P4 

COMPR 
CRI7 
Ql23 

E4 

E2 

AMPL 
04 

2N274 

MIKE AMPL 
Ql 

2N422 

J4 
-- -- -- -- -- -- - A3 --

AMPL 
05 

E4 2N274 

0.05 TO 0.6 VRF P4 

E5 

(RMS) 
Jl 

vox 
AJ4 --4----

P4 

LOW 
PASS 

FILTER 

---- -- -- --- -- -- J4 5 -- -- -- -- -- --
AMPLIFIER-MODULATOR A2 

------------------------------- 7 --, 

DET 
CR7 AND CRS 

SG22 El 

---r-
JI3 
~ 
....j 1-IMS 

AGC GATE 
CRII 

IN475 E3 

I ~JVOXCKT 
IMS-l f-- Jl2 

PI 

VOX AMPL 
06 

2N333 

VOX AMPL 
Q7 

2N697 

~I 

El 

VOX FAST 
ATTACK 

CR9 SG22 El 

f\./\1\ J RCVR AF 

IMS--1 f--. 

0.3V 

DRIVER 
QIO 

2N526 E3 

=* RCVR AF 

AGC AMPL 
Q8 

2N526 

Jl4 

E3 

-

AUDIO 
OUTPUT AMPL 

Qll 2NI58A 

AUDIO 
OUTPUT AMPL 

012 2NI58A 

AGC GATE 

DET CRI2 
AND CRI3 

IN457 E3 

vox IPI J2 
RELAY ~ I );-GROUND 

.__ __ KTI __ !:;E!JI I = 1: 2 >t GROUND 

... 
I 

t: 3 >+-GROUND 

~, 5 >+- +26.5V DC 

B 9 >+- +24V DC. 
I:... I (XMTR) 

I +--• 
I 

yi3)L+20VOC 

-..!'~24~-, 
I ... 

Jl5 0 T0-0.5V DC 

I 
I 
I 
I 
I 
I 
I 

VOLUME 
CONT 

Rll AND Rt2 

P2 
A 

1'P3 

HEADSET 

J21 PI I 
1-+-------------41-------------__.,.t-------------__.,.t--< 16 +AGC Jl6 +5 TO +6VDC 

J:~ -- -- -- -- -- -- __ -:_ -- -- -- -- -- --- -- -- _j 

Figure 5-9. Transmit-Receive Circuits, Servicing Block Diagram 

CHANGE 1 5-9/5-10 



AN/ PRC-47 
TROUBLE SHOOTING 

• 

POWER POWER 
SUPPLY AMPLIFIER 

PP-3518/PRC-47 COMPARTMENT 
(AS) 

TM-03817 A-35/ 2 

JIO AF 
AMPLIFIER 

AM-3506/PRC-4 7 
{AI) 

SIGNAL DATA 
TRANSLATOR 

CV-13774/PRC-47 
(A3) 

Jl 

Figure 
5-10 

AMPLIF' JER­
MOOULATOA 

AM-3507/PRC-47 
21 

J4 

J3 

Jl 

.. 7 ...._, .... ~ J.· f:::::::::=- J 2 :; . : 

-~~ :;;:£ ·;: 
~ == II J6 

OSCILLATOR 
CONTROL 

C- 4311/PRC-47 
(47) 

JS 

J4 

J3 

Jl 

J5 

Figure 5-10. Radio Receiver-Transmitter RT-671/ PRC-47. Test Point Locations, Top View 

CHANGE 1 5-11 



Figure 
5-11 

5-12 

DANGER 
OVER 300 VOLTS 
DO NOT MEASURE 

TM-03817A-35/ 2 

POWER AMPLIFIER 
COMPAR TMENT + 20 Y REG VOX -t 26.5V 

JIOI Jl02 Jl03 Jl04 Jf05 

AN/ PRC-47 
TROUBLE SHOOTING 

115V 400 CPS 

Figure 5-11. Radio Receiver-Transmitter RT-671/ PRC-47, Test Point Locations, Bottom View 

CHANGE 1 



AN/PRC-47 
TROUBLE SHOOTING 

TM -03817 A-35/2 

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

STAGE 

Ql 

Q2 

Q3 

Q4 

Q5 

Q6 

ORIGINAL 

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 
TEST (volts) 

D-C Measurements on Receive with No A-C Input Except as Noted 

E +14.1 

B +13.9 

c +4.7 

E +9.9 

B +9. 7 

c +2.1 

E +13.5 

B +13.3 

c +5.9 

E +11.6 

B +11.4 

c +1.5 

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) 

E 0 (no input) 

E +0. 7 (0.1 volt rms mike input) 

B +0.26 (no input) 
---·-

Table 
5-4 

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

TABLE 5-4. VOLTAGE MEASUREMENTS, AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 (A1) 
(Sheet 2 of 3) 

STAGE 
POINT OF VOLTAGE 

TEST (volts) 

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 +9.3 

B +9.2 

c +1.5 

Q9 E +17.5 

B +19.2 

c +6.0 

Q10 E +8.3 

B +8.1 

c +1.6 

Qll E +22.8 

B +22.8 

c +0.08 
-- --

ORIGINAL 



AN/PRC-47 
TROUBLE SHOOTING 

TM-03817A-35/2 Table 
5-4 

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

STAGE 
POINT OF VOLTAGE 

I TEST (volts) 

D-C Measurements on Receive with No A-C Input Except as Noted (Cont) 

Q12 E +22.8 

B +22.8 

c +0.08 
I 

Signal Measurements with 0.1-Volt RMS Microphone Input 

Q1 B Not readable 
i 

c 0.2 peak 

Q2 B 0.1 peak 

c 8.0 peak 

Q3 B 0.1 peak I 

c 1.2 peak 

Q4 B 0.7 peak 

c 13.0 peak 

Signal Measurements with 50-MW Audio Output 

Q8 B 0.1 peak 

c 1.6 peak 

Q9 B 1.6 peak 

c 0 

Q10 B 0.1 peak 

c 4.0 peak 

Qll/12 B 0.8 peak 

c 11.0 peak 
---------·- -- ----- ------

ORIGINAL 5-1~ 
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TM-03817A-35/2 AN/PRC-47 
TROUBLE SHOOTING 

TABLE 5-5. VOLTAGE MEA8UREMENTS, AMPLIFIER-MODULATOR AM-3507/PRC-47 (A2) 
(Sheet 1 of 2) 

STAGE 

Q1 

Q2 

Q3 

Q4 

Q5 

Q5 

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 
TE8T 

D-C Measurements During Transmit 

E 

B 

c 

D-C Measurements During Transmit or Receive 

E 

B 

c 

E 

B 

c 

E 

B 

c 

E 

B 

c 

Signal Tracing with Fixed Output and Varied Inputs* 

B 

c 

VOLTAGE 
(volts) 

-110 

-110 

-109 

+6.9 

+6.6 

0 

+9.3 

+9.4 

0 

+6.5 

+6.3 

0 

+7.4 

+7.2 

0 

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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AN/PRC-47 
TROUBLE SHOOTING 

TM-03817A-35/2 Table 
5-5 

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

STAGE 
POINT OF VOLTAGE 

TEST (volts) 

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

Q4 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) 

POINT 
STAGE OF 

TEST 

Q2 E 

B 

c 

Q3 E 

B 

c 

CHANGE 1 

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. 

VOLTAGE VOLTAGE 
(d-e volts) (a-c peak to peak) 

cv -1377 CV-1377A cv -1377 CV-1377A 

Isolation Amplifier Board A3E47 

+6.8 +6.8 0.35 0.5 

+7.5 +7.5 0.35 0.4 

+15.0 +15.0 0 0 

+1. 7 +1. 7 0. 3 0 

+2.4 +2.4 0.3 0.5 

+7.7 +7.7 1 1.5 

MODE 

Transmit or receive 

Transmit or receive 

Transmit or receive 

Transmit or receive 

Transmit or receive 

Transrnit or receive 

5-17 
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TM-03817A-35/2 AN/PRC-47 
TROUBLE SHOOTING 

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

POINT 
VOLTAGE VOLTAGE 

STAGE OF 
(d-e volts) (a-c peak to peak) 

MODE 
TEST cv -1377 CV-1377A CV-1377 CV-1377A 

Isolation Amplifier 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 

Q7 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 0 0 Receive 

-

5-18 CHANGE 1 



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

TABLE 5-6. VOLTAGE MEASUREMENTS, SIGNAL DATA TRANSLATOR CV-1377( )/PRC-47 (A3) 
(2-MC CHANNEL FREQUENCY) (Sheet 3 of 8) 

STAGE 
POINT OF VOLTAGE VOLTAGE 

MODE 
TEST (d-e volts) (a-c peak to peak) 

Isolation Amplifier Board A3E47 (Cant) 

Ql3 E +-4.1 6.0 peak Transmit 

B +3.1 7.5 peak Transmit 

c +7.0 0 Transmit 

Transmit Mixer Board A3E48 

Q9 E +6.8 *130uv, 500kc Receive 

B +7.4 *100 uv, 500 kc Receive 

c +10.5 Receive 

Q10 E +6.6 *25uv,2mc Receive 

B +7.2 *17 uv, 2 me Receive 

c +9.8 Receive 

Qll E +0.46 Receive 

B +1.0 *10 uv, 2 me Receive 

c +13.0 *180 uv, 500 kc Receive 

Q14 E +7.3 Transmit 

B +7.9 Transmit 

c +12. 5 Transmit 

Q15 E +6.3 Transmit 

B +6.9 Transmit 

c +10.0 Transmit 

Table 
5-6 

*Signal injected with AN/URM-25D and applicable termination 0.05-uf capacitor to point of test. Input as 
required for 0.1-volt rms at A1Jl3. 

·-----· 
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TM-03817 A-35/2 AN/PRC-47 
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TABLE 5-6. VOLTAGE MEASUREMENTS, SIGNAL DATA TRANSLATOR CV-1377( )/PRC-47 {A3) 
{2-MC CHANNEL FREQUENCY) (Sheet 4 of 8) 

POINT OF VOLTAGE 
VOLTAGE 

STAGE 
TEST {d-e volts) 

(a-c peak MODE 
to peak) 

Oscillator Board TB3 

Q1 E +5.9 1. 0 (osc fre<}) Transmit or receive 

B +6.2 Transmit or receive 

c +7.0 3. 0 ( osc fre-1) Transmit or receive 

Oscillator Subassembly A3E6 and A3E7 

Q20 E +2.0 0. 3 Transmit or receive 

B +2. 5 0 Transmit or receive 

c +3.6 0.6 Transmit or receive 

Q21 E +8.0 0 Transmit or receive 

B +8.5 0.1 Transmit or receive 

c +18.0 0.8 Transmit or receive 

Amplifier Board A3E46 

Q16 E +4.8 3.9 Transmit or receive 

B +5.3 3. 0 (ringer Transmit or receive 
freq) 

c +11.0 8. 0 (ringer Transmit or receive 
freq) 

Q17 E +4.1 4. 4 (ringer Transmit or receive 
freq) 

B +3.1 7. 0 (ringer Transmit or receive 
freq) 

c +12.0 6. 5 (ringer Transmit or receive 
freq) 

Q18 E +3. 9 3. 0 (ringer Transmit or receive 
freq) 

B +3.8 5. 8 (ringer Transmit or receive 
freq) 

c +5.8 0 Transmit or receive 

5-20 CHANGE 1 



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

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

POINT OF VOLTAGE 
VOLTAGE 

STAGE TEST (d-e volts) 
(a-c peak MODE 
to peak) 

Amplifier Board A3E46 (Cant) 

Q19 E +0. 5 2. 2, 1-mc pulse Transrr,it or receive 

B 0 Transmit or receive 

c +20.0 3. 8 (ringer Transmit or receive 
freq) 

Data Translator Tubes 

V1 (A3TB1) 1 -0. 16 Receive 

2 +0. 10 Receive 

-~----- --

CHANGE 1 

Table 

5-6 
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AN/PRC-47 
TROUBLE SHOOTING 

STAGE 

V1 (A3TB1) 
(Cont) 

V2 (A3TB2) 

Vl (A3TB1) 

V2 (A3TB2) 

-- --··-----

ORIGINAL 

POINT OF 
TEST 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

TM-03817A-35/2 

-
VOLTAGE VOLTAGi 
(d-e volts) (a-c~ 

feJ,1 t() f'IJ' 

Data Translator Tubes (Cont) 

0 

+0.10 

+15.0 

+24.0 

+15.0 

+0.10 

-0.12 

+0.08 

0 

+0.08 

+23.5 

+24.0 

+22.2 

+0.08 

-1.3 

+0.36 

0 

+0.36 

+41.0 

+24.0 

+44.0 

+0.36 

-0.9 

+2.2 

0 

71 

MODE 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Receive 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Transmit 

Table 
5-6 

! 

J 
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TM-03817A-35/2 AN/PRC-47 
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TABLE 5-6. VOLTAGE MEASUREMENTS, SIGNAL DATA TRANSLATOR CV-137}/PRC-47 (A3) 
(2-MC CHANNEL FREQUENCY) (Sheet i of;/) (_ ) 

7 t•; 5 

STAGE 
POINT OF VOLTAGE VOLTAGE 

MODE 
TEST (d-e volts) (a-c~) 

Pirl ll /r, ··'r'-1 

Data Translator Tubes (Cont) 

V2 (A3TB2) 4 +2.2 Transmit 
(Cont) 

5 +145 Transmit 

6 +24.0 Transmit 

7 +105 Transmit 

8 +2.2 Transmit 

V3 1 +2.9 Transmit 

2 -22.0 Transmit 

3 +290 Transmit 

4 +2.9 Transmit 

5 +2.9 Transmit 

6 +290 Transmit 

7 0 Transmit 

8 +290 Transmit 

9 +2.9 Transmit 

1-9 6.3 (a-c Transmit 
rms or 
peak 
square 
wave) 

Translator Gain 

Conditions: TS-382F/U (1 kc at 0.1 volt at microphone input or Jl of audio frequency amplifier 
module Al). 

Jl 0.1 peak · Transmit 

J2 0.15 rms Transmit 

J3 2.6 rms Transmit 

Jl04 89 rms Transmit 
(PA comp) 

i -------- -------- - ------------

5-22 ORIGINAL 



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

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

~ 

STAGE 
POINT OF VOLTAGE VOLTAGE 

MODE 
TEST (d-e volts) (a- c \ffil.t:.s-) 

p td_(-" 1J /ilL 

Translator Gain 

Conditions: AN/URM-25D and applicable termination through 0.05-uf capacitor to point of test. 
TS-585DIU output meter across audio connector and VOLUME control fully clockwise (must 
indicate 50 mw). TS-585D/U meter set to 300 ohms. 

Antenna 1.7 uv Receive 

Jl 15 uv Receive 

J2 68 uv Receive 

J3 280 uv Receive 

TABLE 5-7. VOLTAGE MEASUREMENTS. RADIO FREQUENCY OSCILLATOR 0-1032/PRC-47 (A6) 
(Sheet 1 of 2) 

STAGE 

Q4 

Q5 

Q6 

ORIGINAL 

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 VOLTAGE 
TEST (d-e volts} (a-c volts) 

E +11.0 2.0 peak, 500 kc 

B +10.5 1.5 peak, 3 me 

c +16.3 12.0 peak, 500 kc 

E +4.5 0.5 peak, 500 kc 

B +5.1 0.3 peak, 500 kc 

c +16.2 20 peak, 500 kc 

E +7o3 0.5 peak, 500 kc 

B +7.8 0.5 peak. 500 kc 

c +16.2 15 peak, 500 kc 
--·-

Table 
5-6 
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TM-03817A-35/2 AN/PRC-47 
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TABLE 5-7. VOLTAGE MEASUREMENTS, RADIO FREQUENCY OSCILLATOR 0-1032/PRC-47 (A6) 
(Sheet 2 of 2) 

STAGE 
POINT OF VOLTAGE VOLTAGE 

TEST (d-e volts) (a-c volts) 

Q7 E +7.4 0.4 peak, 500 kc 

B +8.0 0.4 peak, 500 kc 

c +16.7 0 

Q8 E 11.2 2.0 peak, 100 kc 

B 11.2 0. 7 peak, 500 and 100 kc 

c 17.0 22 peak, 100 kc 

Q9 E +7.6 17 peak, 100 kc 

B +8.2 0.4 peak, 100 kc 

c +16.9 0.4 peak, 100 kc 
---- ----- ------

TABLE 5-8. VOLTAGE MEASUREMENTS. OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 1 of 9) 

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. 

STAGE 
POINT OF VOLTAGE VOLTAGE 

TEST (d-e volts) (a-c volts) 

Pulse Generator Board A7E1 

Ql E +1.3 
l M 2.4V 

-~ ~1ous:' 

B +1.0 5.5 peak, 100 kc sine wave 

c +12.5 
___j_ m ,, I 

I _j ~~ 
l.-10 USEC 

-------

5-24 ORIGINAL 
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TABLE 5-8. VOLTAGE MEASUREMENTS. OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 2 of 9) 

STAGE 
POINT OF VOLTAGE VOLTAGE 

TEST (d-e volts) (a-c volts) 

Pulse Generator Board A7El (Cont) 

Q2 E +1.3 M---:;; 
-f --

-./ ~ 10 USEC 

B +1.1 _L 

j~-; 
10 USEC 

c +17.2 __j_ 

m .. ~ 
-.I ~10 USEC 

Q3 E +0.7 

B +1.4 l rn 0.9V 

-~ --I ~10 USEC 

c +10.0 

w~~, 
~ ' i ~IOUSEC 

Q4 E +1.6 0. 2 peak, 500 kc ripple 

B +0.9 3 peak, 500 kc sine wave 

c +14.0 /IJ_L 18V 

-..! l.--1 USEC --r 
---- ------------ -----~----~ ~-

ORIGINAL 
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5-8 

STAGE 

Q5 

Q6 

5-26 

TM-03!H 7A-35/2 AN/PRC-47 
TROUBLE SHOOTING 

TABLE 5-8. VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 3 of 9) 

POINT OF VOLTAGE VOLTAGE 

TEST (d-e volts) (a-c volts) 

PulsE! Generator Board A7El (Cont) 

E 0 M_l 
IV 

~ ~ IUSECI 

B -1.6 _ _j_ M ., 
~ ~ IUS:r 

c +10.0 _j_ M 18V 

~ ~~u7 

E 0 M_J 
IV 

~ • ~IUSECj 

B +0.64 __L 

~o.sv 
~ ~IUSEC I 

c +3.3 ___l_ 

MIOV 

~ ~IUS~ 

ORIGINAL 



AN/PRC-47 
TROUBLE SHOOTING 
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TABLE 5-8. VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A 7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 4 of 9) 

STAGE 
POINT OF VOLTAGE VOLTAGE 

TEST (d-e volts) (a-c volts) 

Pulse Generator Board A 7E1 (Cont) 

Q7 E +1.2 0.1 peak, 1 me ripple 

B +1.6 ____L 

rt111·" -1 j.- I USEC --r-

c +16.0 

M~ 
--I J.- I USE-;-T 

Discriminator Board A7E2 

Q8 E +2.2 

B +2.8 

c +7.0 

Q9 E +3.5 

B +4.1 

c +14.5 

Q10 E 0 

B *+0.3 

c *+1.3 

Qll E +2.1 

B +2.7 

c +7.7 

Q12 E +3.5 

B +4.1 

c +14.5 

*Varies depending on lock. 

- -----------

ORIGINAL 

Table 
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STAGE 

Ql3 

Q24 

Q25 

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

TABLE 5-8. VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 5 of 9) 

POINT OF VOLTAGE VOLTAGE 
TEST (d-e volts) (o.-c volts) 

Discriminator Board A7E2 (Cont) 

E 0 

B *+0.3 

c *+1.3 

Mixer Board A 7TB1 

E +5.9 1 
/v\1_ .7V 

~ ~5USEC T 

B +6.5 _j_ 

/W_ .6V 

~ ~.5USEC f 

c +17.5 

E +7.5 _L 

~"v 
~ ~1.4USEC 

B +8.2 

~ 1.2V 

---4 ~-1.4 USEC i 

*Varies depending on lock. 

--- ----
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TABLE 5-8, VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 6 of 9) 

STAGE 

Q25 
(Cont) 

Q26 

Q27 

ORIGINAL 

I 

POINT OF 
TEST 

c 

E 

B 

c 

E 

B 

I 

I 

VOLTAGE 
(d-e volts} 

Mixer Board A7TB1 (Cont) 

+17.5 

+7.0 

+7,7 

+16.5 

+3.5 I 

+4.1 

VOLTAGE 
(a-c volts} 

-.5V 
~ ~1.4USEC 

L 

~.7V 
~ ~1.4 usEe T 

l 

~.7V 
-1 ~ 1.4 uSECj 

"" " ,.I 
2.8V 

I ···-_j 
1.4 USEC 

- --~ 

2.6V 

\V l 
1.4 USEC 

Table 
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STAGE 

5-30 

Q27 
(Cant) 

Q28 

Q29 

Q17 

Q18 

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

TABLE 5-8. VOLTAGE MEASUREMENTS. OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 7 of 9) 

POINT OF 
TEST 

c 

E 

B 

c 

E 

B 

c 

E 

B 

c 

E 

VOLTAGE 
(d-e volts) 

Mixer Board A7TB1 (Cont) 

+9.5 

Locked In No Sig. 
to Discr. 

+.64 0 

+1.35 0 

+. 72 +7.2 

0 0 

0 +0.8 

+24.0 +0.5 

VOLTAGE 
(a-c volts) 

Amplifier-Limiter Board A7E4 

+0.8 

+1.4 

+10.5 

IV 

1--- 10 USEC ---1 I_L 

+0.55 

ORIGINAL 
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TABLE 5-80 VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 8 of 9) 

STAGE 

Q18 
(Cont) 

Q19 

Q20 

Q21 

ORIGINAL 

POINT OF 
TEST 

B 

c 

E 

B 

c 

E 

B 

c 

E 

B 

c 

VOLTAGE 
(d-e volts) 

Amplifier-Limiter Board A 7E4 (Cant) 

+1.0 

VOLTAGE 
(a-c volts) 

-r 
IV 

1-- 10 USEC -1 \_L 

nn!T' 
I ~ ~ u_: 
~ ~IUSEC 

+4.8 

+1.0 

nn!T r 
I ~ ~ u_:_ 
~ ~I USEC 

+0.15 

+2.3 

~
-I 

6V 

I' _j_ 
---I r-.5 USEC 

Oscillator Control Board A 7E 6 

+9.0 

+8.7 

+17.5 5.2 peak (sine wave) 

+8.8 

+8.8 

+17.5 3. 6 peak (sine wave) 

Table 
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STAGE 

Q22 

Q23 

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

TABLE 5-8. VOLTAGE MEASUREMENTS, OSCILLATOR CONTROL C-4311/PRC-47 (A7) 
(CHANNEL FREQUENCY 3000 KC) (Sheet 9 of 9) 

POINT OF 
TEST 

E 

B 

c 

E 

B 

c 

VOLTAGE 
(d-e volts) 

VOLTAGE 
(a-c volts) 

Oscillator Control Board A7E6 (Cont) 

+4.5 0.2 peak, ripple 

_L wrvnv_ 1.5V 

_, j-t.4US~ 

+4.4 

+17.8 

W-: 
1 

--1 l-1.4 USEC 

+8.6 V\1\---:, 
~ ~1.4U~ 

+9.2 

\fV\J_ 
-.j I-- 1.4 USEC 

+17.8 0.2 peak, 601-700 kc ripple 

TABLE 5-9. VOLTAGE MEASUREMENTS, POWER SUPPLY PP-3518/PRC-47 (A5) (Sheet 1 of 2) 

STAGE 
POINT OF VOLTAGE 

TEST (d-e volts) 

Q1 E +21.0 

B +21.5 

c +22.5 

Q2 E +9.0 

B +9o8 
----

5-32 ORIGINAL 
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TROUBLE SHOOTING 

TM-03817A-35/2 Table 
5-9 

TABLE 5-9. VOLTAGE MEASUREMENTS, POWER SUPPLY PP-3518/PRC-47 (A5) 
(Sheet 2 of 2) 

STAGE 
POINT OF VOLTAGE 

TEST (d-e volts) 

Q2 
(Cont) c +21.5 

Q3 E +20 

B +20.8 

c +22.3 

Conditions of measurement: 24.0-volt d-e input; 20-volt regulated output at A5J8. 
•-------------···· --- ---------- - -- -

TABLE 5-10. RELAY CLOSURES VERSUS SOURCES OF APPLIED ENERGY 

SOURCES OF APPLIED ENERGY 

RELAY LOCATION CONNECTION 
CONTROL 

OPPOSITE END OF COIL 

K1 Chassis POWER-LIGHTS switch +26.5 volts de from power supply 

K2 Chassis POWER-LIGHTS switch Rectified power from T-2 and 
CR1-CR4 on chassis (a-c 
input only) 

K3 Chassis Vox relay AlKl-4 +26. 5 volts de from power supply 

K4 Chassis Vox relay AlKl-4 +26.5 volts de from power supply 

K5 Chassis Vox relay AlKl-4 +26. 5 volts de from power supply 

K101 Chassis Vox relay AlKl-4 +26.5 volts de from power supply 

K102 Chassis Vox relay AlKl-4 +26. 5 volts de from power supply 

K6 Chassis A7TB1-Q29 +26.5 volts de from power supply 

A1Kl AM-3506/PRC-47 Current through Q6 and Q7 +26.5 volts de from power supply 
(vox ampls) 

A2K1 AM-3507/PRC-47 Vox relay AlKl-4 Ground 

A3Kl CV -1377/PRC-47 +20 volts (K3-3) transmit Ground 
only 

A5Kl PP-3518/PRC-47 Ground on the push-to- +26.5 volts de from power supply 
talk line 

nRT~TNAT. "-~~ 
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SECTION 6 
SERVICE AND REPAIR 

SUBSECTION 6-1 

PREVENTIVE MAINTENANCE 

6-1. GENERAL. 

This subsection provides preventive maintenance 
procedures for the radio set. The performance of 
these procedures is necessary to maintain efficient 
and dependable operation of the equipment and to 
minimize the chances of equipment failure during 
operation. These procedures consist of general care 
and cleaning practices, and visual inspections to be 
performed periodically or wherever applicable. 

6-2. MAINTENANCE PROCEDURES. 

a. PREVENTIVE MAINTENANCE TECHNIQUES. -
Use the following maintenance techniques when per­
forming preventive maintenance. 

(1) Use No. 000 sandpaper to remove rust and 
corrosion. 

(2) Use an approved finish to touch up damaged 
surface areas. 

(3) Use clean, dry, lint-free cloth or a dry brush 
for cleaning. 

(4) If necessary, use trichloroethane (inhibited 
methyl chloroform) for cleaning; then wipe the parts 
dry with a dry cloth. This cleaning solvent maybe ob­
tained in 1-gallon quantities under FSN6810-664-0387 
or in 5-gallon quantities under FSN 6810-664-0388. 

(5) If dry compressed air of moderate pressure 
is available, it may be used to remove dust from 
inaccessible plates. 

b. EXTERNAL PREVENTIVE MAINTENANCE.­
Perform the following routine maintenance procedures 
on the external parts of the radio set components. 

(1) Check for completeness and satisfactory con­
dition and appearance of the various radio set 
components. 

(2) Remove dirt and moisture from jacks, plugs, 
front panels, etc. 

(3) Inspect controls for positive action and for 
binding, scraping, excessive looseness, worn or chip­
ped gears, and misalignment. 

(4) Inspect components for damaged finish, and 
exposed metal surfaces for corrosion and moisture. 

6-0 

(5) Inspect cabling and wiring for mildew, tears, 
and fraying. 

(6) Inspect switches and knobs for looseness. 

(7) Clean name plates, dial and meter windows, 
and indicator lamp jewel (plastic) assemblies. 

(8) Check the antenna connector bowl insulator 
for signs of cracking. 

(9) Connect the battery pack to the POWER recep­
tacle on the receiver-transmitter front panel. Setthe 
XMTR PWR switch to OFF and the POWER-LIGHTS 
switch to POWER-ON. Press the BATTERY TEST 
switch and observe that the XMTR OUTPUT meter 
indicates in the white band. 

(10) Turn the POWER-LIGHTS switch through 
LIGHTS-OFF, -LO, and -HI positions, and observe 
that the front panel lamps operate corresponding to 
the POWER-LIGHTS switch positions. 

c. INTERNAL PREVENTIVE MAINTENANCE.­
Remove the receiver-transmitter from its case (refer 
to paragraph 6-12) and remove the modules from the 
main chassis, as necessary, to perform the following 
preventive maintenance procedures on the internal 
parts of the receiver-transmitter. 

(1) Inspect capacitors for leaks, bulges, or 
discoloration. 

(2) Inspect resistors, transistors, diodes, wiring 
and insulation for cracks, chipping, blistering, dis­
coloration, moisture and signs of overheating. 

(3) Clean interior of main chassis and modules 
and tighten all interior fastenings. 

(4) Tighten connections and mountings of trans­
formers, capacitors, relays, terminal boards, and 
component mounting boards. 

(5) Clean exposed electrical contact,s with clean, 
dry, lint-free cloth. 

(6) If the load and tune coils and roller contacts 
in the power amplifier compartment show signs of 
corrosion, clean the coils with a wooden burnishing 
rod. 
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CAUTION 

Do not lubricate coils or roller contacts. 

(7) In both Oscillator Control C-4311/PRC-47 and 
'!signal Data Translator CV-13~/PRC-47, the printed 

c ) 

ORIGINAL 

circuit switches may become corroded or soiled re­
sulting in poor contact. Clean the contacts with a good 
solvent such as FSN 6810-664-0387. 

CAUTION 

Do not lubricate switch contacts. 

6-1 
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SUBSECTION 6-2 

M~JNTENANCE STANDARDS 

6-3. GENERAL. 

This subsection contains instructions for perform­
ing an over-all functional test on the receiver­
transmitter. The successful completion of this test 
simultaneously establishes the performance standards 
and operational capability of the equipment. If any of 
the tests cannot be completed successfully, refer to 
section 5 to determine the cause of trouble. 

a. ATMOSPHERIC CONDITIONS.- All testing 
should be performed at an atmospheric pressure of 
approximately 29.92 inches of mercury, a room 
temperature of approximately 72•F (22•c) and a maxi­
mum of 50 percent relative humidity. 

b. POWER REQUIREMENTS. - For the purposes of 
the performance standard tests, both sources of pri­
mary power, 24.0 volts de and 115 volts ac, single 
phase, at 400 cps ±5 percent, are required. 

6-4. REQUIRED TEST EQUIPMENT. 

The following test equipment, or equivalents, are 
required to perform the performance standard tests: 

Equipment 

Signal generator 
Vacuum-tube voltmeter 

(vtvm) 
Antenna load (50 ohms) 
Frequency counter 
Audio power output 

meter 
Audio oscillator 
Oscilloscope 
Transmitter output 

attenuator 
Dummy whip antenna 

AN No. or 
Manufacturer's Name 

and Model No. 

AN/URM-25D 

TS-505D/U 

AN/USM-122 

TS-585D/U 
TS-382F/U 
AN/USM-137 

See figure 6-1 
See figure 6-2 

,..---<>INPUT FR 
2 UUF ___.1_ ANTENNA O~ T - ERMINAL 

6-2 

.. '"' I OOOPU' 

Figure 6-1. Test Connection 
and Requirements for 

Output Attenuator 

__ _,0 INPUT FROM 1 ANTENNA TERMINAL 
Cl 

5ooovocT 

50 0HM C2 T VTVM 
LOAD 300VDC: TS-5050/U 

' -
FREQUENCY(MCl Cl (UUF) C2 (UUF) 

2.0 75 5380 
3.0 75 3520 
4.0 75 2420 
5.0 87 1830 
6.0 100 1360 
7.0 100 1000 
8.0 120 770 
9.0 120 645 

10.0 125 520 
11.0 150 370 
11.999 175 330 

Figure 6-2. Test Connection and 
Requirements for Dummy 

Whip Antenna 

6-5. TEST PROCEDURES. 

The following test procedures are divided into two 
major sections: receiver sensitivity test and trans­
mitter tests. Both major groups are subdivided fur­
ther into tests which check specific functions of either 
the receiver section or transmitter section. Perform 
all tests in the sequence given. 

a. RECEIVER SENSITIVITY TEST. 

(1) Connect test equipment and receiver­
transmitter as shown in figure 6-3. 

(2) Set switches and controls on receiver­
transmitter to positions as follows: 

Switch or Control 

Frequncy controls 
CW-FSK/VOICE 
OPR-TUNE 
VOLUME 

POWER- LIGHTS 

Position 

2225 kc 
VOICE 
OPR 
Maximum 
clockwise 
POWER-ON 

(3) Adjust signal generator for a 2.0-microvolt 
output at 2226 kc. 

(4) Observe and record audio output level. Out­
put should be 50 mw minimum. 
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(5) Remove signal generator input. 

(6) Observe and record audio output level. The 
difference between this output and the output recorded 
in step (4) (signal-to-noise ratio) should be 10 db 
minimum. 

(7) Set frequency controls to frequencies (kc) 
listed below. For each frequency, repeat steps (3) 
through (6). Always set signal generator frequency 1 
kc above channel frequency listed below: 

2775 
3225 
3775 
4225 
4775 
5225 
5775 

6225 
6775 
7225 
7775 
8225 
8775 

9225 
9775 

10225 
10775 
11225 
11775 

(8) Repeat steps (3) through (6) using the 115-
volt a-c power source. 

b. TRANSMITTER TESTS. 

(1) POWER OUTPUT. 

(a) Connect test equipment and receiver-
transmitter as shown in figure 6-4. 

(b) Set switches and controls on receiver-
transmitter to positions as follows: 

Switch or Control 

Frequency controls 
CW-FSK/VOICE 
XMTR PWR 
OPR-TUNE 
POWER- LIGHTS 

Position 

2000 kc 
VOICE 
LO 
TUNE 
POWER-ON 

(c) Place the stud of the antenna simulator in 
the antenna bowl of RT-671/PRC-47 and screw in 
until the lower bracket lines up with the hole in the 
handle on the front panel. Secure with rod screwed 
through the two brackets on the simulator and into 
the hole in the receiver-transmitter handle. 

(d) Connect the ground wire from the second 
lower tab on the simulator to the ground wire con­
nection on the panel near the handle. 

(e) Connect the 3-foot coaxial cable from the 
jack marked 50.U on the simulator to the 50-ohm, 
100-watt, noninductive load, using the adapter (and a 
T-connector, if desired). The T-connector may be 
used for connection of a vtvm such as TS-505D/U to 
measure r-f voltage across the load, or the vtvm may 
be connected to the VTVM jack. 

(/) The INSTRUMENT connector may be used 
with the 5-foot coaxial cable to connect any desired 
test equipment to monitor the r-f signal. Such equip­
ment may be a distortion analyzer, an oscilloscope, 
or a frequncy meter. This connector is connected 
inside the simulator through a small capacitor to the 
capacitor network and provides approximately one 
volt rms r-f signal for monitoring. 

(g) With the antenna simulator and 50-ohm load 
connected as shown in figure 6-4, a 15-foot whip 
antenna is simulated. The switch on top of the sim­
ulator is set to the test frequency and the RT-671/ 
PRC-47 is tuned and loaded as in the Operator's 
Manual for Radio Set AN/PRC-47 and Accessories, 
TM-03817A-12/1. Table 6-1lists r-f power and volt­
ages for frequencies at 2.0, 4.0, 6.0, 8 .0, 10.0, and 
11.999 me. If tests are desired at other frequencies 
(odd megacycle points) the values given in the table 
may be interpolated as half way between values given. 
Any frequency in the 11-11.999 me range may be 
measured with the antenna simulator switch at 11. 

RADIO 
RECEIVER- TRANSMITTER 

RT-671/PRC-47 

r------, 
I I 

: 115 VOLT : 
I 400 CPS I 

()RTr:TNAT 

SIGNAL 
GENERATOR 
AN/URM-25D 

FREQUENCY 
METER 

AN/URM-32 

ANTENNA AUDIO POWER 

l 

AUDIO POWER OUTPUT 
METER TS-585D/U 

(SET TO 300 OHMS) 

Figure 6-3. Receiver Test Setup 

I I 
L __ T __ ..J 

I 
I 

l 
24 VOLT DC 

SOURCE 

6-3 
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6-4 

TABLE 6-1. POWER DELIVERED TO A 15-FOOT WHIP (SIMULATED) 

CHANNEL LOW POWER HIGH POWER 
FREQUNCY (me) (watts min) (volts rf) (watts min) (volts rf) 

2.0 4 14.1 20 31.6 

4.0 6 17.3 32 40.0 

6.0 9 21.2 48 49.0 

8.0 12 24.5 60 54.9 I 

10.0 14 26.4 70 59.0 

11.999 15 27.3 76 60.6 
~---- -----

NOTE 

Make all tests at frequencies near whole 
megacycle numbers. Voltages (and the power 
they represent) read at the 50-ohm load do not 
represent power output total as delivered to a 
50-ohm load without the antenna simulator, 
but more nearly that which would be present 
in a 15-foot whip antenna. 

(h) Adjust POWER AMPLIFIER TUNE and· 
LOAD controls on receiver-transmitter for maxi­
mum output as indicated on receiver-transmitter 
XMTR OUTPUT meter. 

INSTRUMENT 

SCREW 

GROUND 
LEAD 

ANTENNA 
SIMULATOR 

BANDSWITCH 

(i) Observe and record transmitter output 
voltage on vtvm. Compute transmitter output power. 
Transmitter output power should be 4 watts mini­
mum, or 14.1 volts rf. 

3 FT RG-58/U T-CONNECTOR 
(IF DESIRED) 

TYPE N-TO-BNC 
ADAPTER 

r-.. COAXIAL CABLE r -'}---fo 1/ A ~1 "1r" 

50 OHM 
NON­

INDUCTIVE 
100 w 
LOAD 

RF TEST LEAD WITH RF PROBE 't' 
(BE SURE TO GROUND SHIELD) t 

I I + R t' I MU-OO/U I,.YI•\f:rll-\b !.:I:)R,E 

RT-671/PRC-47 

MONITORING TEST 
EQUIPMENT AS DESIRED 

( OSC I LLOSCOPE,FREQUENCY 
METER,OR DISTORTION 

ANALYZER) 

VTVM 
TS-505/U 

(SEE NOTE) 

NOTE: 
RF VOLTAGES FOR EQUIVALENT 
POWER ARE LISTED IN TABLE 6-1 

Figure 6-4. Transmitter Power Output Test Setup 
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(j) Set XMTR PWR switch to HI. Readjust 
POWER AMPLIFIER TUNE and LOAD controls for 
maximum output as indicated on XMTR OUTPUT 
meter. 

(k) Observe and record transmitter output 
voltage on vtvm. Compute transmitter output power. 
Transmitter output power should be 20 watts mini­
mum, or 31.6 volts rf. 

(l) Repeat steps (a} through (k) for channel 
frequencies listed below. Observe that receiver­
transmitter low and high power outputs for each 
corresponding channel frequency are as specified 
below. 

(m) Repeat step (a) through (k) using the 115-
volt a-c power source instead of 24.0 volts de. 

(2) FREQUENCY STABILITY. 

(a) Connect test equipment and receiver­
transmitter as shown in figure 6- 5. 

(b) Set switches and controls on receiver­
transmitter to positions as follows: 

Switch or Control 

Frequency controls 
CW- FSK/VOICE 
OPR-TUNE 
XMTR PWR 
POWER- LIGHTS 

Position 

9900 kc 
VOICE 
TUNE 
LO 
POWER-ON 

RADIO 

(c) Adjust POWER AMPLIFIER TUNE and 
LOAD controls on receiver-transmitter for maximum 
output as indicated on receiver-transmitter XMTR 
OUTPUT meter. 

(d) Set OPR-TUNE switch to OPR. 

(e) Adjust audio oscillator for a 0.1-volt output 
at 2000 cps. 

(f) Set CW-FSK/VOICE switch to CW-FSK. 
Observe and record transmitter output frequency indi­
cated on frequency counter. Transmitter output fre­
quency should be 9902 kc ±12 cps. 

(g) Repeat steps (a) through (f) for channel 
fr-equencies listed below. Observe that transmitter 
output frequency for each corresponding channel is as 
specified below: 

Channel Frequency 
(kc) 

9911 
9922 
9933 
9944 
9955 
9966 
9977 
9988 
9999 

Transmitter Output 
Frequency 

(kc ±12 cps) 

9913 
9924 
9935 
9946 
9957 
9968 
9979 
9990 

10,001 

RECEIVER- TRANSMITTER 
RT-671/PRC-47 

ANTENNA AUDIO POWER 

I 
l 

50 OHM 
DUMMY AUDIO 24 VOLT DC 

LOAD OSCILLATOR SOURCE 
TS-382P/U 

FREQUENCY ATTENUATOR 
COUNTER (SEE FIG. 6-1) 

I HP 524D/OR 

' ----

Figure 6-5. Transmitter Frequency Stability Test Setup 6-5 

rnnr.TM t. r 
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SUBSECTION 6-3 

REPAIR 

6-6. FAILURE REPORT. 

Report each failure of the equipment, whether caused 
by a defective part. wear, improper operation, or an 
external cause. Use ELECTRONIC FAILURE RE­
PORT form DD787. Each pad of the forms includes 
full instructions for filling out the forms and forward­
ing them to the Marine Corps Supply Activity, Phila­
delphia 46. Pennsylvania. However, the importance 
of providing complete information cannot be empha­
sized too much. Be sure that you include the model 
designation and seria' 11.umber of the equipment (from 
the equipment identification plate), the type number 
and serial number of the major unit (from the major 
unit identification plate), and the type number and 
reference designation of the particular defective part 
(from the technical manual). Describe the cause of 
the failu:t>e completely, continuing on the back of the 
form if necessary. Do not substitute brevity for 
clarity. And remember- -there are two sides to the 
failure report--

YOUR SIDE 

Every FAILURE REPORT 
is a boost for you: 

1. It shows that you are 
doing your job. 

2. It helps make your job 
easier. 

3. It ensures available 
replacements 

4. It gives you a chance 
to pass your knowledge 
to every man on the 
team. 

HEADQUARTERS SIDE 

Headquarters uses the 
information to: 

1. Evaluate present 
equipment. 

2. Improve future 
equipment. 

3. Order replacements 
for stock. 

4. Prepare field 
changes. 

5. Publish maintenance 
data. 

Always keep a supply of failure report forms on 
board. You can get them from the nearest Forms 
and Publications Supply Point. 

6-7. GENERAL. 

This subsection provides information necessary 
to enable maintenance technicians to repair defects 
found when trouble-shooting the equipment as de­
scribed in section 5 or while performing the preven­
tive maintenance as described in subsection 6-1. 
This information consists of procedures for re­
moving modules and major components from the main 
chassis and instructions for the disassembly, repair, 
and reassem.Jly of these modules and major com­
ponents. Illustrations showing the location of circuit 
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elements and mechanical parts, and schematic dia­
grams are provided to aid maintenance technicians 
in repairing the equipment. Procedures for tuning 
and adjusting the receiver-transmitter are also 
provided. 

6-8. ALIGNMENT AND ADJUSTMENT. 

a. GENERAL - The following paragraphs describe 
procedures for aligning and adjusting Radio Receiver­
Transmitter RT-671/PRC-47. The performance of 
these procedures will ensure optimum performance 
of the equipment. The alignment and adjustment is 
performed with the receiver-transmitter removed 
from its case. To remove the case, place the receiver­
transmitter with its front panel down. Loosen the six 
screws located at the bottom of the case; then lift 
the case off the equipment. Connect the primary power 
source to the POWER receptacle on the front panel. 
Make certain that the POWER- LIGHTS switch is set 
to POWER-OFF. Set XMTR PWR switch to OFF and 
the CW- FSK/VOICE switch to VOICE. No input cables 
should be connected to either of the AUDIO receptacles. 

WARNING 

Extreme care should be exercised by person­
nel performing the alignment and adjustment 
procedures on the receiver-transmitter. High­
voltage circuits, particularly in Power Supply 
PP-3518/PRC-47 (A5) and in the power ampli­
fier compartment, are dangerous and may be 
fatal. 

NOTE 

In performing the alignment and adjustment 
procedures, if it is necessary to remove Sig­
nal Data Translator CV -137~/,PR,.C-47 (A3) or 
Oscillator Control C-4311/PR'c-4'7 (A7), make 
certain that the front panel frequency controls 
are set at 2000 kc. This aligns the switch 
couplers on the front panel and on the two 
modules in a vertical position so that the 
modules can be removed. For the same reason, 
the frequency controls should be set to 2000 
kc when these modules are reinstalled. 

b. TEST EQUIPMENT. - The following is a list of 
test equipment required to perform the alignment and 
adjustment procedures: 
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AN and Federal Stock No. 
or 

Manufacturer's Name and 
Equipment Model No. 

Output meter TS-585D/U 

Electronic counter AN/USM-122 

Receiver AN/URR-23A (5820-642-6855) 

Audio oscillator TS-382F/U (6625-519-3815) 

Oscilloscope AN/USM-13 7 

Signal generator AN/URM-25D (6625-309-5381) 

Multimeter (vtvm) TS-505D/U 

Dummy load 
(50 ohms) 

Module extension 
cables (7) 

c. USE OF SPECIAL TOOLS. - Refer to figure 5-1. 
The cables numbered 1 through 5 are used to extend 
the modules from Electrical Equipment Chassis 
CH-474/PRC-47 so the modules may be accessible 
from all sides for adjustment, trouble shooting, and 
testing. Refer to paragraph 6-13 for removal and 
replacement of modules. Observe all notes, cautions, 
and warnings. Cables of Cable Assembly Set AN/ 
PRC-4 are not furnished in sufficient number to 
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extend all modules at on.:: time. nor is this necessary. 
Refer to the USE column of table 5-3 and note which 
cables are necessary for each module. The module 
under test may be removed from the chassis and 
plugged into the proper chassis receptacle through 
the cables as indicated. Cable No. 1 is used to extend 
Power Supply PP-3518/PRC-47. Cable No. 2 is used 
to extend Audio Frequency Amplifier AM-3506/ 
PRC-47. Cable No. 3 and one of Cables No. 4 are 
used to extend Oscillator Control C-4311/PRC-47. 
All four of Cables No. 4 are required to extend Signal 
Data Translator CV-137YP~C-47. Cable No. 5 and 
one of Cables No. 4 ar~us'ed to extend Amplifier­
Modulator AM-3507/PRC-47. Cable No.5 is used to 
extend Radio Frequency Oscillator 0-1032/PRC-47. 
The test-antenna lead may be used to connect the 
antenna terminal to a 50-ohm load when the antenna 
simulator is not used. The Front Panel Test Lead 
may be used to connect test microphone and loud­
speaker to one of the front panel AUDIO receptacles. 
When this connection is made, use the blue lead 
and the associated black lead (connected to the shir:ld 
on the blue wire) to connect the test microphone a.nd 
the red lead with its associated black lead (connected 
to shield on red wire) to connect the test loudspeaker. 

The antenna simulator, adapter and coaxial cables, 
are used as shown in figure 6-4 for testing power 
output of Radio Receiver-Transmitter RT-671/ 
PRC-47 into a 15-foot whip antenna. 

d. SERVICING TRANSISTORIZED EQUIPMENT. -
U.S. Marine Corps Technical Instruction TI-5960-25/1 
is reproduced here for convenience. Observe all pre­
cautions included in this Instruction. 
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NORMAL 

TI- 5960-25/ 1 

U.S. MARINE CORPS TECHNICAL INSTRUCTION 

SERVICING 

TRANSISTORIZED EQUIPMENT 

HEADQUARTERS U. S. MARINE CORPS, WASH. 25, D. C. 
17 May 1962 

1. Purpose. To provide instructions for special precautions to be observed when serv1c1ng 
transistorized equipment. Information contained herein supersedes instructions formerly con­
tained in MCO 2005.2 SUP 8. 

2. General. Although transistors are expected to operate indefinitely, they are subject to 
abuse and unless special maintenance techniques are used, they will be ruined. 

a. Background. Surface barrier and drift transistors which can operate at high frequencies 
are becoming widely used in the Marine Corps and are especially sensitive to certain kinds of 
overload during routine servicing. Transistors are like semiconductor diodes in this respect, 
except that the circuitry is more complex, and because of the interaction between circuits even 
more understanding is required. Parts can be burned out when measuring resistances with a 
multimeter even when the power supply is turned off. This means that personnel must not in­
discriminately measure parts values, as has been a practice with electron tube circuits. An 
additional complexity results because the circuits normally use bypass and coupling capacitors 
designed for the lower voltages and they may also be damaged by the usual multimeter. 

b. Special Limitations. Because a simple slip can ruin many costly transistors, all per­
sonnel using or servicing transistorized equipment should know the transistor's limitations. 
Before applying any test signal (even a multimeter) to a transistor circuit, the technician should 
check the maximum allowable current, voltage, and power dissipation ratings of each transistor. 
Since the resistance of a transistor changes with the magnitude and polarity of applied voltages, 
it is sometimes useful to consider the transistor as a simple switch or matched impedance when 
computing an ultra safe maximum signal which may be applied to a particular element. The 
effect on associated circuits should be considered. 

c. Precautions. Special instructions for each equipment should be followed since transis­
tors and circuits are not all alike. Table 1, although necessarily general, will, in most cases, 
provide adequate information for the technician who services transistorized equipment. 

Table 1. How to Avoid Damage to Transistors While Servicing Circuits 

a. Basic Failure Voltage Breakdown or "Punch Through" 

NOTE: Voltage breakdown is especially critical in surface barrier types of transistors. 

Cause: Safe voltage is exceeded in the nonconducting direction. Allowable values for surface 
barrier transistors are on the order of 15 volts from collector to emitter and 0.5 volt frorr 
base to emitter. Sometimes 0.1 volt can be excessive. 
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Source of Abuse 

Short circuiting series parts, such as the load 
resistor, with test prods, screwdriver, or 
soldering iron--thus permitting the voltage 
on the transistor to rise. 

Using multimeter on high resistance meas­
uring range ( 22.5 volts of multimeter 
AN/PSM-4, for instance, is far too high 
for surface barrier transistors). 

Using soldering iron which connects AC from 
line by leakage, or capacitance. 

Connecting leads from ungrounded test set to 
transistor, causing RF filter to connect volt­
age to transistor 

Using transformerless AC sets or test sets. 

Using equipment with faulty power supply. 

Accidentally connecting other voltages to 
transistor. 

b. Basic Failure-Burnout or "Runaway" 

Suggestions 

Do not short parts with voltages pre sent. Use 
very small test prods. Insulate prods to the 
tips. If a screwdriver is used near active 
transistor circuits, it should be small and 
well insulated. Turn off power to transistors 
before using soldering iron or uninsulated 
tools. Keep transistor away from high voltage 
circuits. 

Avoid use of resistance measuring circuits 
unless safe. Remove batteries from multi­
meter or use series and parallel resistors to 
limit current and voltages to safe values. 

Use 6-volt iron or isolation transformer. Al­
ways turn transistor circuits off and, 
observing safety precautions, connect a 
common ground before soldering. 

Ground all cases together using short ground 
connections, Use all safety precautions nec­
essary. 

Not recommended. However, if necessary to 
use them, connect an electrostatically shielded 
isolation transformer ( 1:1 ratio) in the power 
line of the transformerless set for safety, and 
use common ground. Check voltages before 
connecting test leads between equipments to 
assure safe values. 

Repair power supply. 

Keep "haywire" away. Check for test lead 
voltage that might damage transistor, and if 
evident, eliminate it before connecting. 
Ground and short probes and test leads to dis­
charge any test set capacitors before connect­
ing, when applicable. 

Cause: Allowable power dissipation is exceeded in any part of the transistor. 

Source of Abuse 

Shorting out, shunting, or grounding the tran­
sistor input resistor with power applied, 
causing inadequate bias. 

Connecting the collector voltage without the 
proper emitter to base bias voltage. 

Using multimeter (battery) on the "low" re­
sistance range. 

ORIGINAL 

Suggestions 

Use extreme care to avoid shorts or shunts. 
Insulate test prods to the tip. 

Do not connect test leads to transistor if ends 
of leads are free to short circuit. Use only 
insulated prods or the power off. Include DC 
isolation (suitable capacitor) between signal 
source and transistor. 

Avoid connecting transistors or plugging them 
into sockets unless the power supply voltages 
are off. 

Check on allowable currents and voltages for 
transistor elements. Restrict resistance 
measuring ranges to safe ones or use limiting 
resistances (series and parallel as necessary). 
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Source of Abuse 

Shorting any parts that cause excessive power 
to be applied to the transistor. 

Using an ungrounded soldering iron, thus con­
necting leakage current into the transistor 
circuit. 

Inadvertently connecting voltages or currents 
(such as radio interference filter current, or 
leakage from the power line, RF pickup, ex­
ternal batteries, power supply voltages~or 
test oscillator voltages). 

Inducing current by magnetic field of a 
soldering gun (such as the transformer type). 

Subjecting transistor to power line transients. 

TI-5960-25/ l 

Suggest ions 

Do not use a voltmeter of low resistance or 
other device that will radically affect circuit 
resistance or voltages, in either the base or 
collector circuits. 

( l) Do not solder, connect, or disconnect with 
voltages on transistor. (2) Grc.und iron tip 
(through shank) to transistor circuit ground, 
in a safe manner; use isolation (1:1) trans­
former, or use 6-volt iron. (3) Disconnect 
heated iron before touching it to circuit if 
iron is large enough to hold necessary heat. 

Ground chassis or cases using all necessary 
safety precautions. Reduce stray fields (use 
insulated shield, if necessary). Before con­
necting, check test lead voltage compared to 
that of transistor circuit with electronic 
multimeter ME-25/U to assure low enough 
voltage. Do not connect low impedance device 
across equipment voltage or current supplies 
or loads. 

Do not use high-current-carrying conductor 
or soldering device near wiring. 

Use a suitable supply and power source. 

3. Reserve Applicability. This Instruction is applicable to the Marine Corps Reserve. 

By direction of the Commandant of the Marine Corps 

~h_tz;(?~Ug</ 
K.dr{ESTER R-: ALLE~£ 

Major General, U. S. Marine Corps 
Quartermaster General of the Marine Corps 
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NOTE 

Oscillator Control C-4311/PRC-47 contains 
three matched transistor pairs identified in 
figure 6-76. In any case where these particular 
transistors are replaced, make sure the re­
placement is a matched pair; the equal gain in 
each half of the matched pair is important to 
the operation of the equipment. DO NOT re­
place one half only of a matched pair. In­
cluded in notes on figure 6-76 are parameters 
for matching. 

6-9. ALIGNMENT AND ADJUSTMENT OF 
STABILIZING CIRCUIT FOR VFO. 

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

(1) PULSE GENERATOR. 

(a) Set the frequency selector control switches 
on receiver-transmitter front panel to 2000 kc. 
Loosen four screws securing Oscillator Control 
C-4311/PRC-47 (A7) to main chassis (figure 6-22) 
and remove the module. Using module A7 extension 
cables, reconnect the module to its receptacles on the 
main chassis. 

(b) Loosen fastening screws which hold top and 
bottom covers to module, and remove the covers. 

!c) Set POWER-LIGHTS switch to POWER-ON. 

(d) With the oscilloscope, observe the output of 
the 1-mc pulse generator (figure 6-6). 

!e) Adjust capacitor C15, accessible through 
rear of module A 7 (figure 6-7), for a minimum 500-kc 
amplitude modulation on the waveform. 

(2) 0.9- TO 1.8-MC RINGING CIRCUIT 
ALIGNMENT. 

(a) Rotate switch 82 (figure 6-8) to extreme 
counterclockwise position. 

(b) Place the oscilloscope probe on the 0.9- to 
1.8-mc input to mixer board TB1 (figure 6-6). 

(c) Set the oscilloscope sweep to 1 usee/em 
and adjust capacitor C90 (figure 6-9) for 1.8 me. 

(d) Adjust the oscilloscope sweep to 10 usee/ 
em and make a slight adjustment of capacitor C90 to 
minimize the 100-kc modulation on the 1.8-mc signal. 

(e) Rotate switch 82, one revolution at a time, 
clockwise. For each revolution, repeat steps !b), I c), 

and ( d J, adjusting the capacitors listed below to the 
corresponding frequency: 

ORIGINAL 

Switch S2 
Revolutions 

(from full 
c0unterclo ckw ise) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Adjust Capacitor 
(see figures 6-9 

and 6-10) 

C88 
C86 
C84 
C82 
C80 
C78 
C76 
C74 
C72 

Frequency 
(me) 

1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
0.9 

(3) 601- TO 700-KC CRYSTAL ALIGNMENT. 

(a) Insert an insulator (small tuning wand or 
wooden match stick) between pickup arm and pad of 
81 to disconnect that bank of crystals from the circuit. 

(b) Connect the electronic counter through a 
33-uuf capacitor to the junction· of capacitors C100 
and C101 (figure 6-69). The coaxial cable used should 
be kept as short as possible. 

(c) Adjust capacitor C133 (figure 6-11) for 
3707.000 kc ±1 cps with switch S2 (figure 6-8) set to 
0. 

(d) Remove the electronic counter from the 
junction of capacitor C100 and C101 and connect it 
to jack J1 (figure 6- 6). Remove from Sl the insulator 
inserted in step (a). 

(e) Set switches S1 and S2 to their 0 positions. 
Adjust capacitor Cl13 (figure 6-11) for 700.000 kc 
±1 cps on the electronic counter. 

(f) Rotate switch S1 to the 1 position. Adjust 
capacitor C115 (figure 6-11) for an output of 699.000 
kc ±1 cps. 

(g) Rotate switch S1 to the 2 position and 
adjust capacitor Cll 7 (figure 6-11) for output of 
698.000 kc ±1 cps. 

(h) Continue with the adjustments as follows: 

Adjust Capacitor 
Switch 81 (see figures 6-6 Frequency 
Position and 6-11) (kc) --

3 Cl19 697.000 ±1 cps 
4 C121 696.000 ±1 cps 
5 C123 695.000 ±1 cps 
6 C125 694.000 ±1 cps 
7 C127 693.000 ±1 cps 
8 C129 692.000 ±1 cps 
9 C131 691.000 ±1 cps 
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E?Sl WIPER 
INPUT 

TO E6 

100 KC 
PULSES IN 

0 .9-t. SMC 

Cl31 Cl29 Cl 27 Cl25 Cl23 

OUTPUT -
TO E4 

J 4 

tOOKC INPUT 
(SINE WAVE) 

601-700KC 
FROM TBI 

Cl51 Cl49 Cl 47 Cl45 Cl43 

Jl 

J2 

INPUT FROM 
5-14MC 
RINGER 

INPUT FROM 
0.9-I.SMC 
RINGER 

J6 

J5 

500KC INPUT 

IOOKC 
PULSES 

601- 700KC 
INPUT FROM E6 

IMC 
PULSES 

Figure 6-6. Oscillator Control C-4311/PRC-47(A7), Top View, 
Location of Test Points and Adjustments 

(i) With switch S1 set to 0, rotate switch S2 
-to the 1 position. Adjust capacitor C135 (figure 6-11) 
for an output frequency of 690.000 kc ±1 cps. 

( j) Rotate switch S2 to the 2 position and adjust 
capacitor C13 7 (figure 6-11) for 680.000 kc ±1 cps. 

(k) Continue with the adjustments as follows: 

Switch S2 
Position 

6-12 

3 
4 

Adjust Capacitor 
(see figures 6-6 

and 6-11) 

C139 
C141 

Frequency 
(kc) 

670.000 ±1 cps 
660.000 ±1 cps 

Adjust Capacitor 
Switch S2 (see figures 6-6 Frequency 
Position and 6-11) (kc) 
--
5 C143 650.000 ±1 cps 
6 C145 640.000 ±1 cps 
7 C147 630.000 ±1 cps 
8 C149 620.000 ±1 cps 
9 C151 610.000 ±1 cps 

( l) Set POWER- LIGHTS switch to POWER-
OFF. 

(m) Remove module extension cables, reset all 
switches to 0, replace the top and bottom covers, and 
reinstall module A7 on the main chassis. 
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Figure 6-7. Oscillator Control C-4311/ PRC-47 
(A7), Rear View, Location of 

Capacitor C15 

(4) 601- TO 700-KC CRYSTAL OSCILLATOR, 
CAPACITOR SELECTION. - If crystals or capacitors 
have been replaced and the trimmer capacitors on 
board assembly E7-E8 are run into their stopsduring 
the alignments of paragraph 6-9a(3), make the follow­
ing capacitor replacement in the defective circuits. 

(a) If the trimmer adjustment is bringing the 
output frequency toward the desired frequency with 
counterclockwise rotation of the lead-screw when the 
stop is reached , the circuit has too much capacitance 

SWITCH 52 
COUPLER 
FULL CCW 

NOTE: 

5 

7 

2 

R IVET RIVET 

COUPLERS VIEWED FROM FRONT OF 
MODULE IN ZERO POSITION. 

SWITCH 51 
COUPLER 

Figure 6-8. Oscillator Control 
C-4311/ PRC-47 (A7). Front 
View, Coupler Positioning 

and the next smaller standard value must be selected. 
The capacitors are standard value 2 percent 
Duramica types. Remove the assembly of E7 and E8, 
replace the capacitor in question with the next smaller 
type and replace the assembly in C-4311/ PRC-47. 
Replace 0-4311/ PRC-47 on the chassis and continue 
the subject frequency adjustment. 

( b ) If the trimmer adjustment reaches the 
clockwise stop before the frequency is satisfactory, 
proceed as in ( a) except replace the fixed capacitor 
with the next larger standard value. 

CAUTION 

Do not force the trimmers against their stops 
or they will be damaged. 

r;-::---:-i~;----·-· ·....,.-;:- ~· 

~i (!) ~ (1) , © 

-..,. --~·~~ =-:"'"~."_g:• ~~- ~ ~-v.,_- = ,,· .. -, I ,>' ~ 

~f /.&'\. (!)' ' '> .• "'· ' ~· ' I • "' 
C90 

~~·· ~ . ':l ~ 
cee 

0 © @ @ 

C84 

0 ,@ @ @ 

C82 

Figure 6-9. Oscillator Control C- 4311 / PRC-47 (A7), Left Side, Location of Adjustments 
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(5) 5- TO 14-MC RINGING CIRCUIT. 

( a ) Remove oscillator control module A7 top 
cover and connect the oscilloscope probe to the 5- to 
14-mc ringer input on board E3 (figure 6-6). 

( b ) Set thefro ntpanelfrequencycontro lsto 2000 
kc. Set the POWER-LIGHTS switch to POWER-ON. 

(c) Adjust capacitor C248 (figure 6-12) for a 
5.0-mc output as viewed on the oscilloscope. 

( d ) Set the oscilloscope sweep to 1 usee/ em and 
readjust capacitor C248 slightly for minimum 1-mc 
amplitude modulation on the waveform. 

(e) Set the frequency controls to 3000 kc and 
adjust capacitor C250 (figure 6-12) for a 6.0-mc out­
put , readjusting for a minimum 1.0-mc ripple. Con­
tinue adjustments as follows: 

Frequency 
Control 

Setting (kc) 

4000 
5000 

Trimmer 
Capacitor 

(see figure 
6-12) 

C252 
C254 

Required 
Frequency 

(me) 

7.0 
8.0 

C74 C72 C76 C78 C80 

'" \ I / I ,,_ --~- /Jt \ .:.l$ J•;, __ f ) _.r:'J: t.l 

· • , ., -r \. 1 '1 '·. '¥" .. '·.· . ·.r.· .. I··,. , , 
' $; A p/ 

'"'. ' .. 1. ;.·.Arr ~ . 'fl! . .• ' ..... . 
,,1 / . 

• Qi/ .. 0 . 
• .. / }' f 
Ill / H 

. 
L(t 

,• r' 

C1• / 

~ 
f!l 

Figure 6-10. Oscillator Control C-4311/ PRC-4 7 
(A 7), Right Side, Location of 

Adjustments 

·- V~?JL ... __ ·.·· Cl4 1 ~rr· --~ .· ~~ · ~ \ •• ..::-.- ~ ~,r-.. "1 ~'t"':.......:~? 

6-14 

Cl13 Cll9 Cl21 Cl33 Ci35 

Figure 6-11. Oscillator Control C-4311/ PRC-47 (A7), Bottom View, 
Location of Adjustments 

Cl39 

Ct37 
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c 

C254 

®~· '<., ·· 
.:· ~ . .. '' '.: 
. ~ .. ~·- ~ . .. C252 

C264 C266 C248 C250 

Figure 6-12. Signal Data Translator CV -1377( )/ PRC-47 (A3}, Rear View, 
Location of Adjustments 

Trimmer 
Frequency Capacitor Required 
Control (see figure Frequency 

Setting (kc) 6-12) (me) 

6000 C256 9.0 
7000 C258 10.0 
8000 C260 11.0 
9000 C262 12.0 

10, 000 C264 13.0 
11, 000 C266 14.0 

b. SIGNAL DATA TRANSLATOR CV-1377( )/ 
PRC-47 (A3). 

(1) VARIABLE FREQUENCY OSCILLATOR 
(VFO) TRACKING ACCURACY TEST. 

(a) Set the frequency controls of the receiver­
transmitter front panel for 2000 kc and the POWER­
LIGHTS switch to the POWER-ON position. 

(b) Using a va cuum-tube voltmeter, monitor 
the d-e voltages at jacks J5 and J6 (the vfo error 
lines) on oscillator control module A 7. The d-e 
voltages at J5 and J6 should be balanced (the vfo 
error lines are considered balanced when the d-e 
voltage difference between J5 and J6 is less than 
0.2 volt de). If the vfo error lines are unbalanced, 

CHANGE 1 

a tracking adjustment is necessary. See paragraph 
6-9b(2). 

(c) Check the vfo error line voltages on all 
bands (except at 2000 kc which was checked in steps 
(a) and (b) above) as follows: 

1. Measure and record the error line volt­
ages at the lowest frequency of the band (not ap­
plicable to the 2 -me band}. 

2. Measure and record the error line volt­
ages at the middle frequency of the band. 

BAND 
SWITCH 
COUPLER 

10 

RIVET RIVET 

SLUG 
RACK 
COUPLER 

Figure 6-13. Signal Data Translator 
CV -1377( ) / PRC-47 (A3}, Front View, 

Coupler Positioning 
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3. Measure and record the error line volt­
ages 10 kc below the highest frequency of the band. 

Example: Measure and record the error 
line voltages on the 3-mc band at 3000 
kc, 3500 k c, and 3990 k c . 

NOTE 

When checking the 3-mc band, measure and 
reco rd the error line voltages at 2500 and 
2990 kc only. Do not check a t 2000 kc as 
this was already done in steps ( a) and ( b ) 

above. 

L72 L73 

Record the ratios of the highest error line voltage 
at each frequency. If any of these ratios exceed 3, 
a tracking adjustment is necessary on that band. 
See paragraph 6- 9b (2). 

L 88 

NOTE 

If the VFO tracking error exceeds 60 to 80 
kc , lockout relay K6 will automatically disable 
the oscillator control circuitry, and place 1.0 
volt de on each error line. When checking 
the tra cking accuracy by monitoring the error 
line balance, make sure the oscillator control 
circuitry is not disabled. This can be done by 

L7 4 L 89 

8 

Figure 6-14. Signal Data Translator CV-1377/ PRC-47 (A3), Top 
View, Location of T est Points and Adjustments 
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L74 

Figure 6-14A. Signal Data Translator CV -1377A/ PRC-47 (A3), 
Top View, Location of Test Point and Adjustments 

measuring the d-e voltage at pin 5 (the pin 
with the blue wire connection) on lockout relay 
K6. In normal operation, approximately 26 
volts de will be present; however, if the os­
cillator control circuitry is locked out, the 
voltage at pin 5 will drop to approximately 
1.0 volt. 

(2) VARIABLE FREQUENCY OSCILLATOR 
(VFO) TRACKING ADJUSTMENT (appli­

cable to CV -1377/ PRC-47 only). 

( a ) Set frequency controls on receiver­
transmitter front panel for 2000 kc. Set POWER­
LIGHTS SNITCH to the POWER-OFF position. 

( b ) Loosen the five screws s ecuring module 
A3 t o the main chas s is (figure 6 -22 and r em ove the 
module. Loosen the fastening s c rews which hold the 
bottom cover to the module, and remove the module. 

CHANGE 1 

Remove the copper vfo shield from the bottom of the 
vfo subassembly. 

(c ) Check the distance from the bottom of the 
powdered iron core in coil L6 (figure 6-14) to the 
bottom of the coil form. With the slug rack coupler 
positioned as shown in figure 6-13, this distance 
should be 0.250 ±0.010 inch and can be adjusted 
with a screwdriver from the top of the module with 
the top cover removed. 

NOTE 

The slot in the slug rack coupler must be 
vertical during measurement. 

( d ) Replace the vfo shield and bottom cover 
plate. Reinstall the module in the main chassis. 
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Figure 6-15. Radio Receiver-Transmitter RT-671 / PRC-47, Bottom View, Location of Signal Data 
Translator CV -1377 / PRC-47 Adjustments 

(e) With the receiver-transmitter removed 
from its case, apply power and set up for normal 
high frequency operation. 

(f) Ground pin 5 on lockout relay K6. This 
is the pin with the blue wire connection. Grounding 
this point disables the oscillator control circuitry 
and places 1.0 volt de on each of the two error 
lines in the oscillator. 

(g) Monitor the oscillator frequency at A3J5 
using a calibrated communications receiver lightly 
coupled to the jack. 

(h) Set the receiver-transmitter front panel 
frequency controls to 200 kc. If the frequency indi­
cated on the monitor is not 2500 ±1 kc, adjust L82 
until the monitored frequency is 2500 ±1 kc. (See 
figure 6-15.) 

(i) Check the oscillator frequency at the lower 
band edge, midband, and upper band edge minus 10 
kc. For example, check the 2-mc band at 2000,2500, 
and 2990 kc on the KILOCYCLES indicator. Monitored 
oscillator frequencies must be dial reading plus 
500 ±20 kc. 

6-18 

( j) If the 2-, 3-, 4-, 5-, and 6-mc bands 
track high at the 900-kc point, remove the capacitor 
from across the appropriate shunt coil, replace with 
a larger value (see table 6-2), and adjust the ap­
propriate shunt coil at the low end of the band. 
Increase the capacitor value at the rate of 3 uuf per 
kc excess error. The shunt coils for the low frequency 
bands are L82, L83, L84, L85, and L86 respectively. 
If the 7-, 8-, 9-, 10-, and 11-mc bands track high 
at the 990-kc frequency, add capacity at the rate of 
2 uuf per 1 kc excess error across shunt coils L87, 
L88, L89, L90, and L91 res!Jectively. Select these 
capacitors from the 2 percent duramica capacitors 
ranging in values from 5 to 100 uuf. Use the selected 
capacitor to replace the one connected in parallel 
with the appropriate shunt coil for the band having 
excess tracking error. If tracking frequencies check 
low, subtract capacity at the same rate as above, 
repeak the appropriate shunt coil at the low end of 
the band, and recheck tracking. 

( k) If a tracking error correction was needed 
on the 2-mc band, repeat step (h). 

( l) Recheck all bands 3 me and above at the 
000-, 500-, and 990-kc points (last three digits in 
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TABLE 6-2. CAPACITOR SELECTIONS FOR MASTER OSCILLATOR 
(APPLICABLE TO CV -1377/PRC-47 ONLY) 

MANUFACTURER'S PART NO. UUF 

912-2750-00 5 

912-2753-00 10 

912-2756-00 12 

912-2759-00 15 

912-2762-00 18 

912-2765-00 20 

912-2768-00 22 

912-2771-00 24 

912-2773-00 27 

912-2776-00 30 

912-2779-00 33 

912-2782-00 36 

912-2785-00 39 

912-2788-00 43 

912-2791-00 47 

912-2794-00 51 

912-2797-00 56 

912-2800-00 62 

912-2803-00 68 

912-2806-00 75 

912-2809-00 82 

912-2812-00 91 

912-2815-00 100 

dials). If the 500-kc point is still too high (that is, 
more than 520 kc), gc back to the lower end of the 
band and adjust the appropriate shunt coil for a 
frequency 10 to 20 kc less than the dial reading plus 
500 kc. For example, the 5-mc band oscillator fre­
quency may read 5500, 6032, and 6495 kc at the 
three frequency check points. With the frequency con­
trols set to 5000 kc, adjust the slug of L85 for a 
monitored frequency of 5488 kc. This will lower the 
entire curve approximately 12 kc and the three 

CHANGE 1 

MIL DESIGNATION MIL SPEC 

CM05E200J03 MIL-C-5 

CM05E220J03 MIL-C-5 

CM05E240J03 MIL-C-5 

CM05E270G03 MIL-C-5 

CM05E300G03 MIL-C-5 

CM05E330G03 MIL-C-5 

CM05E360G03 MIL-C-5 

CM05E390G03 MIL-C-5 

CM05E430G03 MIL-C-5 

CM05E470G03 MIL-C-5 

CM05E510G03 MIL-C-5 

CM05E560G03 MIL-C-5 

CM05E620G03 MIL-C-5 

CM05E680G03 MIL-C-5 

CM05E750G03 MIL-C-5 

CM05E820G03 MIL-C-5 

CM05F910G03 MIL-C-5 

CM05F101G03 MIL-C-5 

monitored frequencies will be approximately 5488, 
6020, and 6483 kc. All three new frequencies will be 
within 20 kc of 5500, 6000, and 6500 kc respectively. 

(m) In any case, recheck the tracking for 
three points on any band which has been affected 
by repairs or adjustments. 

(n) Remove the ground fron1 pin 5 on lockout 
relay K6. Set the receiver-transmitter front panel 
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Figure 6-15A. Radio Receiver-Transmitter RT-571 / PRC-47, Bottom View, 
Location of Signal Data Translator CV -1377A/ PRC-47 Adjustments 

frequency controls to 2000 kc. Using a vacuum-tube 
voltmeter, monitor the d-e voltages at jacks J5 and 
J6 on oscillator control module A 7 (figure 6-6). 
Adjust the core in coil L6 until these voltages are 
within 0.2 volt of each other. 

(3) VARIABLE FREQUENCY OSCILLATOR 
(VFO) TRACKING ADJUSTMENT FOR 

CV -1377 A/ PRC-47. 

(a ) Set frequency controls on receiver-
transmitter front panel for 2000 kc. Set POWER­
LIGHTS ~witch to the POWER-OFF position. 

(b) Loosen the five screws securing module 
A3 to the main chassis (figure 6-22) and remove the 
module. Loosen the fastening screws which hold the 
bottom cover to the module and remove the cover. 
Remove the copper vfo shield from the bottom of 
the vfo subunit. 

(c) Check the distance from the bottom of the 
powdered iron core in coil L145 (figure 6-14a) to 
the bottom of the coil form. With the slug rack 

6-18B 

coupler positioned as shown in figure 6-13, this dis­
tance should be 0.312 ±0.010 inch and can be adjusted 
with a screwdriver from the top of the module with 
the top cover removed. 

NOTE 

The slot in the slug rack coupler must be 
vertical during measurement. 

(d) Replace the vfo shield and bottom cover 
plate. Reinstall the module in the main chassis. 

(e) Apply power to the system and set up the 
receiver-transmitter as in normal high frequency 
operation. 

(f) Ground pin 5 on lockout relay K6. This 
is the pin with the blue wire connection. Grounding 
this point disables the oscillator control circuitry 
and places 1.0 volt d-e on each of the two error 
lines in the oscillator. 
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(g) Loosely couple a calibrated communica­
tions receiver to oscillator frequency monitor jack 
A7J3. 

(h) Set the receiver-transmitter front panel 
frequency controls to the band which needs align­
ment (as determined by paragraph 6-9 b (1) above) 
and proceed as follows: 

NOTE 

Refer to table 6-3 to obtain the LOW FRE­
QUENCY CONTROL SETTINGS, HIGH FRE­
QUENCY CONTROL SETTINGS, ADJUSTMENT 
COILS, MIDBAND FREQUENCIES, and OSCIL­
LATOR FREQUENCIES used in the following 
alignment procedure. 

1. Set the receiver-transmitter front panel 
frequency controls to the LOW FREQUENCY CON­
TROL SETTING. Adjust the associated adjustment 

coil until the monitor at A7J3 indicates the respective 
OSCILLATOR FREQUENCY within ±1 kc. (See table 
6-3.) 

2. Set the receiver-transmitter front panel 
frequency controls to the HIGH FREQUENCY CON­
TROL SETTING. Adjust the associated adjustment 
coil until the monitor at A 7J3 indicates the respective 
OSCILLATOR FREQUENCY within ±1 kc. (See table 
6-3.) 

3. Repeat steps 1. and 2. until both OS­
CILLATOR FREQUENCIES are within ±1 kc of the 
desired frequencies. 

4. Set the receiver-transmitter front panel 
frequency controls to the MIDBAND FREQUENCY. 
A signal should be monitored at A 7J3 equal to the 
MIDBAND FREQUENCY pulse 500 ±8 kc. 

(i) If the frequency error in the center of the 
band exceeds 8 kc but is not more than 16 kc, it 

TABLE 6-3. VARIABLE FREQUENCY OSCILLATOR TRACKING ADJUSTMENT CHART FOR CV-1377A/PRC-47 

LOW HIGH 
FREQUENCY FREQUENCY MIDBAND 

BAND CONTROL CONTROL OSCILLATOR FREQUENCY ADJUSTMENT 
SETTING SETTING FREQUENCY SETTING COIL 

(k c) (kc) (kc) (kc) 

2000 2500 2500 L135 
1 2990 3490 2500 L125 

3000 3500 3500 L136 
2 3990 4490 3500 L126 

4000 4500 4500 L137 
3 4990 5490 4500 L127 

5000 5500 5500 L138 
4 5990 6490 5500 L128 

6000 . 6500 6500 Ll39 
5 6990 7490 6500 Ll29 

7000 7500 7500 Ll40 
6 799u 8490 7500 L130 

8000 8500 8500 L141 
7 8990 9490 8500 L131 

9000 9500 9500 L142 
8 9990 10, 490 9500 L132 

10, 000 10, 500 10, 500 L143 
9 10, 990 11, 490 10, 500 L133 

10 11, 000 11, 500 11, 500 Ll44 L 11, 990 12, 990 11, 500 L134 
--~~--- ------~--~~--~---·L-----------------
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will be possible to reduce the maximum frequency 
deviation to less than 8 kc by setting the band ends 
up or down. 

CAUTION 

This should be done only on the 3-mc and 
higher bands. Do not attempt to change the 
2-mc band edges. If the 2-mc midband fre­
quency is more than 8 kc high or low, capacitor 
changes must be made. 

For example, if the signal monitored in step (hJi, 
is 12 kc high with the band edges tracked as outlined 
above, the band may be tracked by setting the fre­
quency about 6 kc low at both ends. When this is 
done, the center frequency will be about 6 kc high 
(well within the 8-kc limit). If the center frequency 
is more than 16 kc high or low with the end points 
tracked as outlined above, it will be necessary to 
change the selected capacitor on that band. The se­
lected capacitors corresponding to the various bands 
are listed in table 6-4. If the midband frequency is 
too low, change the selected capacitor to the next 
lower value listed in table 6-5; if the midband fre­
quency is too high, change the selected capacitor to 
the next higher value listed in table 6-5. After 
changing capacitors it will be necessary to repeat 
step (h) above. 

( j) After tracking the master oscillator, remove 
the ground from pin 5 on lockout relay K6. Set the 
receiver-transmitter front panel frequency controls 
to 2000 kc. Using a vacuum-tube voltmeter, monitor 
the d-e voltages at jacks J5 and J6 on oscillator 
control module A 7. Adjust the core in coil L 145 
until these voltages are equal within 0.2 volt de. 

TABLE 6-4. CAPACITORSYMBOLNUMBERSUSED 
ON BANDS 1 THROUGH 10 (APPLICABLE TO 

CV -1377A/PRC-47 ONLY) (See figures 
6-56A and 6-56B for location 

of capacitors.) 

BAND SELECTED CAPACITOR 

1 C299 
2 C301 
3 C303 
4 C305 
5 C307 
6 C309 
7 C311 
8 C313 
9 C315 

10 C317 
L__ 

TABLE 6-5. CAPACITOR SELECTIONS FOR MASTER OSCILLATOR 
(APPLICABLE TO CV-1377A/PRC-47 ONLY) 

MANUFACTURER'S PART NO. UUF MIL DESIGNATION MIL SPEC 

912-3834-00 2 
912-3836-00 5 
912-3838-00 12 
912-3839-00 15 
912-3841-00 20 
912-3842-00 22 
912-3843-00 24 
912-3845-00 27 
912-3853-00 39 
912-3860-00 51 
912-3866-00 62 
912-3875-00 82 
912-3878-00 91 
912-3881-00 100 
912-3884-00 110 
912-3890-00 130 
912-3893-00 150 

I 
6-18D CHANGE 1 



AN/ PRC-47 TM-03817A-35 /~ Paragraph 
6-9c SERVICE AND REP AIR 

J3 

Ct 

Cl ~ FREQ J 4 J3 

Jt J2 
OSCILl ATOR R f 

528-0119 -005 . .........:.- . r 'IIJI!l!!V . ~1 J2 

Figure 6-16. Radio Frequency Oscillator 0-1032/ PRC-47 (A6), Top View, 
Location of Test Points and Adjustments 

c. RADIO FREQUENCY OSCILLATOR CV -1377( )/ 
PRC-47 (A6) FREQUENCY ADJUSTMENT. 

(1) Connect the electronic counter to jack J4 
(figure 6-16). 

(2) Adjust capacitor C1 until the electronic 
counter reads 500,000.0 cps. 

(3) Disconnect all test equipment. 

6-10. RECEIVER CIRCUITS. 

a. AMPLIFIER-MODULATOR AM-3507/ PRC-47 
(A2) TUNED CIRCUITS. 

(1) Set the POWER-LIGHTS switch to POWER­
OFF. Remove the two screws securing the upper 
module stiffener and remove stiffener. Loosen two 
screws securing module A2 to the main chassis (figure 
6-22) and remove the module. Using the module A2 
extension cable, reconnect the module to its receptacle 
on the main chassis . 

(2) Set the POWER-LIGHTS switch to POWER­
ON. 

(3) Connect the d-e probe of the vtvm to jack 
J16 (figure 5-4) on audio frequency amplifier module 
Al. 

(4) Using the signal generator , apply an input 
signal of 498 kc to jack J3 (figure 6-17) on module A2. 

(5) Adjust the level of the 498 -kc s igna l so that 
the vtvm reads slightly higher than it would without 
the signal. 

CHANGE 1 

(6) On module A2, adjust capacitors C15 and 
C17, coils L6 and L7 , and variable transformer T3 
(figure 6-18) for a maximum reading on the vtvm. 

b. SIGNALDATA TRANSLATOR CV-1377( )/ 
PRC-47 (A3) TUNED CIRCUITS. 

(1) Set frequency controls to 2000 kc. Set 
POWER-LIGHTS switch to POWER-OFF. 

(2) Loosen five screws securing module A3 to 
main chassis (figure 6-22) and remove the module. 
Loosen the fastening screws which hold the bottom 
cover to the module and remove the cover. 

(3) Set the slug rack coupler to the position 
shown in figure 6-13 (the slot vertical as shown). 

(4) Check the distance from the bottom of the 
powdered iron core to the bottom of the coil form on 
coils L1, L2, L3 , and L4 (figure 6-14). This distance 
should be 1/ 4 inch and can be adjusted with a 
screwdriver from the top of the module with the top 
cover removed. 

J2 R5 C35 

F igure 6-17. Amplifier-Modul ato r AM-3507/ PRC- 47 
(A2), Top View, Location of Test Points 

and Adjustments 
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Figure 6-18. Amplifier-Modulator AM-3507/PRC-47 (A2), Side View 
(Card Assemblies E3, E4, and E5), Location of Test 

Points and Adjustments 

(5) Replace the bottom cover plate and reinstall 
the module on the main chassis. 

(6) Connect the signal generator to the front 
panel ANTENNA connector. 

WARNING 

Make certain that the XMTR PWR switch is 
set to OFF, the CW-FSK/ VOICE switch is 
set to VOICE, and no audio input devices are 
connected to the AUDIO receptacles. Also 
check that OPR-TUNE switch is set to OPR. 

(7) Connect the d-e probe of the vtvm to jack J16 
on Audio Frequency Amplifier AM-3506/ PRC-47 (Al) 
(figure 5-4). 

(8) Adjust the front panel frequency controls for 
a frequency of 2000 kc. Set the POWER-LIGHTS 
switch to POWER-ON. 

(9) Adjust the signal gene rator frequency for 
2001 kc with an output level suffici ent to increase 
the vtvm reading slightly. 

(10) Adjust coils L7, L22, and L37 on module 
A3 (figure 6-15) for a maximum reading on the vtvm. 

6-20 

(11) Adjust the front panel controls for a fre­
quency of 2990 kc. 

(12) Adjust the signal generator frequency for 
2991 kc. 

{13) Adjust L52 on module A3 for a maximum 
reading on the vtvm. 

(14) Repeat steps {9) and {10) setting the frequency 
controls, in sequence, to the positions indicated below. 
For each setting, set the frequency of the signal gen­
erator to the corresponding setting (1 kc above) and 
adjust the associated coils for a maximum vtvm 
reading. 

Frequency 
Controls 

Setting (kc) 

3000 
4000 
5000 
6000 
7000 
8000 
9000 

10, 000 
11, 000 

Signal 
Generator 
Frequency 

(kc) 

3001 
4001 
5001 
6001 
7001 
8001 
9001 

10,001 
11,001 

Adjust Coils 
(see figures 

6-14 and 6-15) 

L8, L23, L38, L53 
L9, L24, L39, L54 
L10, L25, L40, L55 
Lll, L26, L41, L56 
L12, L2'i, L42, L57 
L13, L28, L43, L58 
L14, L29, L44, L59 
L1.5, L30, L45, L60 
L16, L31, L46, L61 
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t5 
(r2} If parts are replaced in the tuned collector 

circuit of receive mixer Qll (A3E8Qll), resonate 
LlOO to the i-f frequency by selecting C168 as follows: 

t f.. 
(Y.3} Connect a signal generator through a 0.05-

uf blocking capacitor to the base of Q11. Set signal 
generator output to 8000 microvolts and 500 kc. 

,1 
(14) Connect the r-f probe of TS- 50 5D/ U to Qll 

collector and set to lowest scale. 
;t 

(.1-!1) Rock the signal generator frequency back 
and forth across 500 kc and observe the vtvm for 
peak voltage reading (approximately 0.7 volt). 

!1 
(M) If the resonance indication occurs at a fre-

quency less than 490 kc. replace C168 with the next 
smaller standard capacitance value. If resonance 
occurs higher than 510 kc, replace C168 with the next 
large r s tandard capacitance value . .., o 

f' ... . 

(-1-'T) If the value of C168 is indeterminable, start 
with a value of 140 uuf. Select from 2 percent Duramica 
type capacitors. 

c. AUDIO FREQUENCY AMPLIFIER 
AM-3506/ PRC-47 (A1). 

(1) AGC CIRCUIT. 

fa) Adjust the front panel frequency controls 
for a frequency of 2000 kc. 

r b ) With the signal generator still connected 
to the front panel ANTENNA connector, adjust the 
signal generator for a.#microvolt output at 2001 kc. 

C·'f 
(c) Connect the d-e probe of the vtvm to jack 

Jl6 on audio frequency amplifier module A1 (figure 
5-4). 

(d) Adjust variable resistor R52 in module A1 
(figure 6-19) to the threshold point where clockwise 
rotation cau~ the vtvm indication to increase and 
counterclockwise rotation has no effect on the vtvm 
indication. 

(2) AUDIO OUTPUT. 

(a) With the front panel frequency controls 
still set for a frequency of 2000 kc and the signal 
generator still connected to the front panel ANTENNA 
connector, adjust the signal generator for a 1000-
microvolt output at 2001 kc. 

(h) Connect Output Meter TS-585D/ U between 
pins L (high) and B (low) of the unused AUDIO 
receptacle. Adjust TS-585D/ U for 300 ohms. 

( c) Adjust front panel VOLUME control to the 
maximum clockwise position. 

(d) Adjust variable resistor R54 in module Al 
{figure 6-19) for an audio output of ~milliw~t~ 
as indicated on the output meter. J ~~· J t 

ORIGINAL 

R40 

Figure 6-19. Audio Frequency Amplifier AM-3506/ 
PRC-47 (A1), Top View, Location of 

Test Points and Adjustments 

(e) Disconnect all test equipment. 

6-11. TRANSMITTER CIRCUITS. 

a. AUDIO FREQUENCY AMPLIFIER 
AM-3506/ PRC-47 (A1). 

(1) MICROPHONE AMPLIFIER GAIN. 

(a) Adjust the front panel frequency controls 
for a frequency of 2000 kc. 

( b) Connect an audio oscillator to the micro­
phone input, pins C (high) and E (low) on one of the 
front panel AUDIO receptacles. 

(c) Set the audio oscillator output for 0.1 volt 
at 1000 cps. 

( d) Connect the oscilloscope probe to A2P3-3 
(or J3-3 on CH-474/ PRC-47, figure 6-29), andadjust 
variable resistor R27 (figure 6-19) on module A1 for 
a peak-to-peak waveform amplitude of 3.0 volts. 

t cJ d S !)..' 1 / .. ' e 
(2) VOX GAIN. (~lL()t Jpf/..IC()bl<;_ _

0
-i-.)/!LI\ ~~' C£~710 

tc l P VS I? - l " r '-
(a) Repeat steps (a) , ( b), and (c) in paragraph 

6-lla{1) above, except in step (c) set the audio oscil­
lator output to 0.01 volt instead of 0.1 volt. 

(b) Adjust variable resistor R40 on moe:_ ' e AI 
(figure 6-19) so that the vox relay is energized at this 
volta~e. Vox relay energizing can be determined by 
observing the waveform at jack J2 on amplifier 
modulator module A2 {figure 5-4). No ·signal will be 
observed at jack J2 until the vox relay is energized. 
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(3) SIDETONE GAIN. 

(a) Set the POWER-LIGHTS switch to POWER-
OFF. 

(b) Connect the front panel ANTENNA connector 
to a 50-ohm dummy load. 

(c) Adjust the front panel frequency controls 
for a frequency of 2000 kc. 

(d) Connect Output Meter TS-585D/U between 
pins L (high) and B (low) of the unused AUDIO 
receptacle. 

(e) Adjust the front panel VOLUME control to 
the maximum clockwise position. 

(f) Set the POWER-LIGHTS switch to POWER-
ON. 

(g) Set the front panel OPR-TUNE switch to 
TUNE and the XMTR POWER switch to LO. Adjust 
the POWER AMPLIFIER TUNE and LOAD controls 
for maximum power output as indicated on XMTR 
OUTPUT meter. 

(h) Set the XMTR PWR switch to HI and read­
just the POWER AMPLIFIER TUNE and LOAD con­
trols for maximum power output as indicated on 
XMTR OUTPUT meter. 

(i) Adjust variable resistor R46 on audio fre­
quency amplifier module A1 (figure 6-19) for an audio 
output of 100 milliwatts as indicated on the output 
meter. 

b. AMPLIFIER-MODULATOR AM-3507 / PRC-47 
(A2). 

(1) TRANSMITTER 500-KC ALIGNMENT. 

(a) Set POWER-LIGHTS switch to POWER-
OFF. 

(b) Loosen two screws securing amplifier­
modulator module A2 to main chassis {figure 6-22) 
and remove the module. Using the module A2 ex­
tension cables , reconnect the module to its receptacles 
on the main chassis. 

(c) Connect the a-c probe of the vtvm to jack 
J104 (figure 5-5). 

(d) Connect the front panel ANTENNA connector 
to the 50-ohm dummy load. 

(e) Adjust the front panel frequency controls to 
2000 kc. 

(f) Set the POWER-LIGHTS switch to POWER-
ON. 

6-22 

(g) Set the front panel OPR-TUNE switch to 
TUNE and the XMTR PWR switch to LO. Adjust the 
POWER AMPLIFIER TUNE and LOAD controls for 
maximum power output as indicated on XMTR OUTPUT 
meter. 

(h) Set the XMTR PWR switch to HI and readjust 
the POWER AMPLIFIER TUNE and LOAD controls 
for maximum power output as indicated on XMTR 
OUTPUT meter. 

(i) Adjust variable transformer T2 on module 
A2 (figure 6-20) for a maximum indication on the vtvm. 

(j) Set POWER-LIGHTS switch to POWER-
OFF. 

(k) Remove the module extension cables and 
reinstall the module in the main chassis. 

(2) BALANCED MODULATOR ADJUSTMENT. 

(a) Set the front panel OPR- TUNE switch to 
OPR. Make certain that the POWER-LIGHTS switch 
is set to POWER-OFF. 

(b) Connect the front panel ANTENNA con­
nector to the 50-ohm dummy load. 

(c) Adjust the front panel frequency controls 
to 2000 kc. 

(d) Connect the audio oscillator to the micro­
phone input, pins C (high) and E {low) on one of the 
front panel AUDIO receptacles. 

(e) Adjust the oscillator for an output of 0.1 
volt at 5000 cps. 

(f) Set the POWER-LIGHTS switch to POWER­
ON. Set the CW-FSK/VOICE switch to CW-FSK. 

Figure 6-20. Amplifier-Modulator AM-3507/ 
PRC-47 (A2), Side View (Card Assemblies 

E1 and E2), Location of Test Points 
and Adjustments 
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(g) Connect the oscilloscope probe to jack J3 
on Signal Data Translator CV-1377( )/PRC-47 {A3) 
(figure 5-4) and adjust capacitor C35 and variable re­
sistor R5 on module A2 (figure 6-17) for a minimum 
indication on the oscilloscope. Since these two con­
trols are interactive, adjust first one and then the 
other until neither produces an appreciable decrease 
in oscilloscope indication. 

c. SIGNAL DATA TRANSLATOR CV-1377( )/ 
PRC-47 (A3). 

(1) TUNED CIRCUITS. 

(a} Set the frequency controls to 2000 kc. 
Set the POWER-LIGHTS switch to POWER-OFF. 

(b) Loosen five screws securing Signal Data 
Translator CV-1377( )/PRC-47 (A3) to main chassis 
(figure 6-22), and remove the module. Loosen the 
fastening screws which hold the bottom cover to the 
module and remove the cover. 

(c) Set the slug rack coupler to the position 
shown in figure 6-13 (the slot vertical as shown). 

(d) Check the distance from the bottom of the 
powdered iron core to the bottom of the coil form on 
coil L5 {figure 6-14). If a red dot appears on the top 
of the coil form (as viewed from the bottom of the 
translator) adjust the core to a depth of 9/32 inch. 
If no red dot is visible adjust the core to a depth of 
1/4 inch. This can be adjusted with a screwdriver 
from the top of the module with the top cover removed. 

(e) Replace the bottom cover plate and rein­
stall the module in the main chassis. 

(f) Connect the front panel ANTENNA con­
nector to the 50-ohm dummy load. 

(g) Connect the a-c probe of the vtvm to jack 
J104 (figure 5-5). 

(h) Set frequency controls to 2990 kc. 

(i) Set the front panel OPR-TUNE switch to 
TUNE and set XM:TR PWR switch to HI. 

(j) Set POWER-LIGHTS switch to POWER-
ON. 

( k) Adjust the POWER AMPLIFIER TUNE and 
LOAD controls for maximum power output as indi­
cated on XMTR OUTPUT meter. 

(l) Adjust coil L67 on Signal Data Translator 
CV -1377( )/PRC-47 (A3) {figure 6-15)for a maximum 
output indication on the vtvm. 

(m) Adjust, in sequence, coils L68 through L 76 
(figures 6-14 and 6-15). For each adjustment, set 
the frequency controls to the frequency specified below 
and adjust the associated coil for a maximum output 
indication on the vtvm. 
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Frequency 
Control 

Setting (kc) 

3000 
4000 
5000 
6000 
7000 
8000 
9000 

10, 000 
11, 000 

Adjust Coil 

L68 
L69 
L70 
L71 
L72 
L73 
L74 
L75 
L76 

(2) TRANSMIT MIXER BALANCE. 

(a) Set the POWER-LIGHTS switch to POWER-
OFF. 

(b) Set the frequency controls to 11000 kc. 

(c) Connect the front panel ANTENNA con­
nector to the 50-ohm dummy load. 

(d) Set the OPR-TUNE switch to TUNE. 

(e) Set the POWER-LIGHTS switch to POWER-
ON. 

(f) Adjust the POWER AMPLIFIER TUNE and 
LOAD controls for maximum power output as indicated 
on XMTR OUTPUT meter. 

(g) Connect the AN/URR-23A receiver antenna 
to jack J1 on module A3 (figure 6-14) and tune the 
receiver to 11500 kc. 

(h) Adjust variable resistor R150 on module 
A3 (figure 6-14) for a minimum indication on the 
receiver. 

{3) TRANSMIT GAIN CONTROL. 

(a} Set the POWER-LIGHTS switch to POWER-
OFF. 

(b) Set the frequency controls to 11000 kc. 

(c) Connect the front panel ANTENNA con­
nector to the 50-ohm dummy load. 

(d) Connect the a-c probe of the VTVM toV104 
(located on the bottom side of the manuscript. 

(e) Set the OPR TUNE switch to TUNE and the 
XMTR PWR switch to No. 1. 

(f) Turn the equipment on, and adjust the 
POWER AMPLIFIER TUNE and LOAD controls to 
maximum power output. 
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(g) Adjust R148 on module A3 (figures 
6-14 and 6-14A) clockwise as long as the 
VTVM indication continues to increase. Stop 
at the point where further adjustment makes no 
difference. 

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

and 
ON. 

(1) POWER AMPLIFIER BIAS. 

(a) Set the XMTR PWR switch to OFF 
set the POWER-LIGHTS switch to POWER-

( b) Connect the d-e probe of the vtvm to 
jack J2 on Power Supply PP-3518/ PRC-47 {A5) 
(figure 6-21). 

(c) Set the front panel CW-FSK/ VOICE 
switch to CW- FSK and adjust variable resistor 
R3 on Power Supply PP-3518/ PRC-47 (A5) (figure 
6-21) until the vtvm r eads -110 volts. 

J IO Jll 

J9 

J8 

J7 

JS & 

JS 

J4 

J3 

J2 JJ 

(2) DRIVER BIAS. 

(a) Set the XMTR PWR switch to OFF and 
set the POWER-LIGHTS switch to POWER-ON. 

( b) Connect the d-e probe of the vtvm to jack 
J1 on Power Supply PP-3518/ PRC-47 (A5) (figure 
6-21). 

(c) Set the front panel CW-FSK/ VOICE switch 
to CW- FSK and adjust variable resistor R4 on module 
A5 (figure 6-21) until the vtvm reads -32 volts. 

(3) REGULATED +20-VOLT D-C ADJUSTMENT. 

( a) Set the XMTR PWR switch to OFF and set 
the POWER-LIGHTS switch to POWER-ON. 

( b) Connect the d-e probe of the vtvm to A5J8 
on the power supply. Refer to figure 6-21. 

( c) Adjust R22 for +20 -volt indication on the 
vtvm. 

e. MAIN CHASSIS, HUM BALANCE. 

(1) Set the POWER-LIGHTS switch to POWER­
OFF. 

R3 

R22 R4 

Figure 6-21. Power Supply PP-3518/ PRC-47 (A5), Top View , Location of 
Test Points and Adjustments 
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(2) Set the frequency controls to 2000 kc. 

(3) Connect the front panel ANTENNA connector 
to the 50-ohm dummy load. Connect the oscilloscope 
to the ANTENNA connector. 

(4) Connect the audio oscillator to the micro­
phone input, pins C (high) and E (low) on one of the 
front panel AUDIO receptacles. 

(5) Adjust the audio oscillator for an output of 
0.1 volt at 2000 cps. 

(6) Set the OPR-TUNE switch to OPR and set 
the XMTR PWR switch to HL 

(7) Set the CW-FSK/VOICE switch to CW-FSK. 

(8) Set the POWER-LIGHTS switch to POWER-
ON. 

(9) Adjust the POWER AMPLIFIER TUNE and 
LOAD controls for maximum power output as indicated 
on the XMTR OUTPUT meter. 

(10) Adjust variable resistor R121, located at 
bottom of power amplifier compartment (figure 6-30) 
for a minimum modulation indication on the 
oscilloscope. 

6-12. REMOVAL OF MODULES. 

WARNING 

The receiver-transmitter contains high volt­
age circuits which are dangerous and may be 
fatal if contacted by operating personneL Be­
fore attempting to remove any components from 
the receiver-transmitter, disconnect all power 
input cables and set all power switches to off. 

Access to internal components of Radio Receiver­
Transmitter RT-671/PRC-47 requires removing the 
main chassis from its case. Loosen the six screws 
which secure the receiver-transmitter cover to the 
case and remove the cover. Set the receiver­
transmitter upside down on the handles and loosen 
the six screws on the bottom of the case and remove 
the case from the main chassis. All chassis 
components are now accessible for removal. 

WARNING 

Extreme care should be exercised by person­
nel working on Radio Receiver-Transn1itter 
RT-671/PRC-47. High-voltage circuits. parti­
cularly in Power Supply PP-3518/PRC-47 and 
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in the power amplifier compartment. are 
dangerous and may be fatal if contacted. 
Before attempting any work on the receiver­
transmitter. refer to figure 6-22 and short 
circuit 'to ground the two high-voltage power 
supply terminals (CH-474/PRC-47, J1-A1 and 
J1-A2) to discharge- any high-voltage capacitors 
in Power Supply PP-3518/PRC-47 (A5) or the 
power amplifier compartment. 

Figure 6-22 is a bottom view of Electrical Equip­
ment Chassis CH-474/PRC-47, showing the location 
of the module captive retaining screws. Before re­
moving any modules except the power supply, the 
appropriate upper module stiffener(s) must be re­
moved. To release a module, loosen the associated 
captive screws shown in figure 6-22 and lift the module, 
slowly but firmly from the top side of the chassis. 
These procedures are identical for all modules except 
signal data translator module A3 and oscillator control 
module A 7. Before removing these modules, set the 
frequency controls on the receiver-transmitter front 
panel so that the KILOCYCLES indicator reads 2000. 
This aligns the couplings on the frequency controls 
and on modules A3 and A7 in a vertical position so 
that these modules can be lifted from the chassis. 

6-13. DISASSEMBLY, ADJUSTMENT, REPAIR, AND 
REASSEMBLY. 

a. GENERAL.- The following paragraphs describe 
disassembly, adjustment, repair, and reassembly pro­
cedures for the modules and other major components 
comprising the receiver-transmitter. Disassembly 
should be performed only to the extent necessary to 
accomplish a repair or adjustment. Parts location 
diagrams, exploded views, and schematics are pro­
vided to aid maintenance technicians in performing 
the repair procedures." Replace any component that 
is found defective and cannot be repaired. Refer to 
the parts list for the correct stock number of 
replacement parts. 

(1) SOLDERING REQUIREMENTS. - When re­
pairing or replacing wiring on electronic components, 
special care should be taken to maintain high quality 
workmanship, paying particular attention to soldering, 
Military Specification MIL-S-6872. Use rosin-core 
wire solder containing 60 percent tin and 40 percent 
lead. This solder wire is 1/16 inch in diameter and 
furnished in 1-pound quantities under FSN 3439-753-
1874. After soldering, clean the joints with denatured 
alcohol, FSN 6810-222-2373 (5 gallons), to remove 
traces of rosin or other foreign matter. 

Replacement w1rmg should be of the same length 
and gage as the defective wiring being replaced. Care 
should also be taken in properly dressing replace­
ment wiring to prevent signal pickup and cross­
coupling which can occur at the high frequencies at 
which the receiver-transmitter operates. 
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WARN ING 
HIGH VOLTAGE TERMINALS. SkOAT 

CIRCUIT TO GROUNO BEFORE PERFORM ING 
AE.PAIR WQRI( ON RECEI VER -TRANSMITTER 

SIGNAL OATA 
TRANSLATOR 

C¥•1377{ l/PRC- 47 

OSCILL ATOR 
CONT ROL 

C- 4311/ PRC- 4 7 
A7 

Figure 6-22. Receiver-Transmitter, Bottom View, Location of Module Retaining Screws 

CAUTION 

When soldering heat sensitive components such 
as transistors, thermistors, and diodes, use a 
pair of long-nose pliers as a heat sink and 
a low-voltage pencil-type iron to prevent these 
components from being damaged by excessive 
amounts of heat. 

(2) REPLACING COMPONENT PARTS ON 
PRINTED CIRCUIT BOARDS. 

(a) Clip the leads of the defective component 
being replaced close to the terminal holes. 

( b ) Place the soldering iron tip against the con­
nection on the solder side of the board. When suf­
ficient heat has melted the solder area, push the 
component lead through the board with the aid of 
a small pick and clear the opening to accommodate 
the replacement parts. 
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(c) Insert the leads of the replacement part 
in the terminal holes and push the leads through. 

( d) Place the soldering iron tip on the lead 
coming through the hole, from the opposite side of 
the board, and apply solder to the terminal. Re­
move the iron as soon as solder flows freely. 

(e) Clip the leads as short as possible. 

CAUTION 

Use extreme care when soldering leads of 
component parts on printed circuit boards. 
The printed circuit is fused to the insulated 
board by a bonding material which, under 
extreme heat conditions, will lose its effective­
ness, permitting the printed circuit to raise 
and separate from the panel. 
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(3) REPAIR OF PRINTED CIRCUIT BOARDS.­
Repair of printed circuit boards is not recommended 
unless repair requirements are minor. It is usually 
more economical to replace the printed circuit board 
(less the mounted components). Repairs canbemade, 
however, using the following procedures. 

(a) Eliminate the progression of a crack in 
the board by drilling a stop hole (No. 65 drill) at the 
end of the crack. 

(b) If a crack extends under or through the 
printed circuit, a suitable conventional wire may be 
soldered to the printed circuit to bridge the area of 
the crack. Standoff terminals or eyelets may be added 
to facilitate attachment of component leads or hook­
up wire, provided the electrical circuit is not altered. 

(c) If an area of the printed circuit has lifted 
from the board without cracking, and for a length 
of no more than 1 inch, the printed circuit can be 
fastened to the board as follows. Clean the raised 
portion of the printed circuit with technical acetone, 
FSN 6810-184-4795 (1 gallon). Prepare a bonding 
material of sealing compound (epoxy) FSN 8030-589-
8477, and hardener, sealing compound, FSN 8030-543-
2587. Both these stock numbers are supplied in 
1/2-pint quantities; mix only enough to do the job. 
Press down on the raised printed circuit to flatten 
it and apply the bonding material in such a manner 
that it extends at least 1/6 inch past the ends and 
edges of the raised area. Allow the bonding material 
to air-dry for 24 hours. 

b. AUDIO FREQUENCY AMPLIFIER 
AM-3506/PRC-47 (A1). 

(1) DISASSEMBLY.- Remove cover of Audio 
Frequency Amplifier AM-3506/PRC-47 (A1) by pulling 
up on the cover handle while holding the base of the 
module. Figure 6-32 shows the location of the module 
card assemblies. To remove the card assemblies, 
remove the two fastening screws on each side of the 
module and slide the card assemblies straight up out 
of the module. Card E3 maybe removed independently, 
while card E1 and E2 must be removed simultaneously 
since they are interconnected by wiring. If wiring 
between cards E1 and E2, or wiring between any of 
the cards and the module connector must be removed, 
tag the disconnected wire so that it can be identified 
and reconnected correctly during reassembly. 

(2) REPAIR. - Replace any component parts 
which are defective. Figures 6-33, 6-34, and 6-35 
show the location of component parts on the three card 
assemblies. Also refer to paragraphs 6-13a 
(1) through (3). 

(3) REASSEMBLY. - Replace and solder any 
wires which were disconnected during disassembly 
and repair. Install the card assemblies in their 
respective slots as shown in figure 6-32 and secure 
in place with the two fastening screws on each side 
of the module. Replace the module cover, making 
certain that the cover is held firmly in place by the 
retaining clips in the module. 
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c. AMPLIFIER-MODULATOR 
(A2). 

AM-3507 /PRC-47 

(1) DISASSEMBLY. - Remove the screws which 
fasten the two side covers to amplifier-modulator 
module A2 and remove covers. All component parts 
mounted on module card assemblies are now acces­
sible. Figures 6-36 and 6-37 show the location of the 
module card assemblies. If necessary to remove a 
card assembly, loosen the screws which fasten card as­
sembly to the module and remove card. Also unsolder 
any interconnecting wiring if required. Tag all discon­
nected wire so they can be identified and reconnected 
correctly during reassembly. 

(2) REPAIR. - Replace any component parts 
found defective. Figures 6-36 and 6-37 show the 
location of component parts on the five card assem­
blies. Also refer to paragraphs 6-13a(l) through (3). 

(3) REASSEMBLY. - Replace and solder any 
wires which were disconnected during disassembly and 
repair. Install card assemblies in respective slots as 
shown in figures 6-36 and 6-37 and secure in place 
with fastening screws. Replace the two side cover. 
Secure covers in place with fastening screws. 

d. SIGNAL DATA TRANSLATOR CV-1377( )/ 
PRC-47 (A3). 

(1) DISASSEMBLY. - Remove the screws which 
fasten the top and bottom covers to signal data trans­
lator module A3 and remove the covers. Figures 6-38 
and 6-39 show the IDeation of the module card as­
semblies. To remove cards E47 and E48, remove the 
four fastening screws from the side of the module 
and slide the cards out from the top of the module. 
To remove cards TBl, TB2, E43, E44, and E46, re­
move one or two fastening screws, as applicable, and 
slide the cards out from the bottom of the module. 

In order to remove any of the switch cards, it is 
necessary to first remove the frequency range switch 
shaft. Align the switch coupler as shown in figure 
6-13 so that the groove in the coupler is vertical 
and the rivet on the coupler is at the lower right. The 
coupler should normally be in this position in order to 
remove (or install) module A3 from the main chassis. 
With the coupler in the position described, remove the 
C-shaped retaining ring from the rear of the switch 
shaft which extends through the switch cards to the 
rear of the module (figure 6-23). The shaft may now 
be withdrawn from the front of the module. Slide out 
the switch cards, being careful not to disturb the switch 
positions on the cards. Some of the card assemblies in 
the signal data translator assembly are fastened to­
fiether, making it necessary to remove these cardas­
semblies simultaneously. The assemblies that must 
be removed simultaneously are listed below: 

CV -1377 /PRC-47 CV -1377A/PRC-47 

Card assemblies Sl, S2, S3 Card assemblies S1, S2, S3 
Card assemblies S6 and S7 

Once they are re1noved frum the rnodule, they may 
be separated from each other by removing the attaching 
screws. 
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RE f AINING RING 

Figure 6-23. Signal Data Translator CV -1377( )/ PRC-47(A3), 
Rear Vie w , L ocation of Frequency Range 

Switch Shaft Retaining Ring 

To completely disconn ect and remove either card 
assemblies or switch cards, it may be necessary to 
unsolde r int e rconnecting wires. Tag these wires so 
that they can be ide ntified and r econnected correctly 
during reassembly. 

(2) REPAIR. - Replace any component parts 
found defective. Figures 6-40 through 6-56E show the 
l ocatio n of component parts on the seven card as­
semblies and nine switch cards. Also refer t o para ­
graphs 6-13a(l) through (3) . 

Note that tube s Vl and V2, on card assemblies 
TBl a nd TB2 , r e spective ly, are connected directly 
to the card assembly wiring. T o r e move the s e tubes 
whe n defective, unsolde r the connections at the t e r­
minals to which tube leads are connect ed. Replace 
with n ew tube and resolder connections. Figures 
6-40 and 6-41 show the correct wire connections for 
tubes Vl and V2, r espective ly. 

T o replace de f ective drive r tube V3 (figur e 6-38), 
r e move the four screws which fasten the heat sink 
t o the side of the m odule. R e move the heat sink and 
tube . Place a n ew tube in the socket and push the 
h eat sink and corrugated contactor over the n ew tube. 
R e place the four screws in the side of the module, 
securely fastening the heat sink t o the module . Figure 
6-56 shows the location of parts in the drive r tube 
V3 compartment. 
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(3) REASSEMBLY. - Replace and solder any 
wires which were disconnected during disassembly 
and repair. Install the card assemblies in their 
respective slots as shown in figures 6-38 and 6-39 
and s ecure in place with fastening screws. 

Befor e r eplacing the switch cards, make ce rtain 
that all switches are set in the No. 1 position as 
shown in fi gure 6-24 . Reassemble switch cards Sl, 
S2, and S3 (and ca rds S6 and S7 in Signal Data Trans­
lator CV-1377/ PRC-47) before reinstalling them in 
the module . Replace switch card groups, in addition to 
switch cards S4 , S5 , S8, and S9, in their r e spective 
slots as shown in figures 6-38 and 6-39 . 

NOTE 

The k eyways of switch card assemblies 86, 87, 
and 810 in Signal Data Translator CV-1377A/ 
PRC-47 should be pointed toward the bottom of 
the assembly during reasse mbly. 

With all switch ca rds installed, replace the fre­
quency range swit ch shaft, being very careful not to 
disturb the switch positions or to use excessive force 
while sliding the shaft through the switch cards. En­
sure that the groove in the switch couple r is ve rtica l 
and the rivet on the coupler is at the lower right before 
inserting shaft (figure 6-13). When the shaft is com­
pletely r e installed, r eplac e the C-shaped r etaining 
ring in the grooved part of shaft which extends through 
the rear of the module (see figure 6-23). 
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Figure 6-24. Signal Data Translator 
CV:EPVPRC-47 (A3), Switch Card 

~otor Shown in No.1 Position 

W~h a?l card assemblies and switch cards properly 
installed and secure, replace top and bottom 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 to unsolder 
interconnecting wires. Tag these wires so that they can 
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 removed in order to remove these com­
ponents. Figures 6-57 and 6-58 show the location of 
these major components and the component mounting 
boards. 

(2) REPAIR. - Replace any component parts 
which are defective. FigureS 6-57 through 6-60 show 
the location of chassis-mounted major components 
and component parts on the component mounting 
boards. Also refer to paragraphs 6-13a(l) through (3). 

(3) REASSEMBLY. -Replace and solder 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 radio fre­
quency oscillator module A6 by pulling up on thr v -. - r 
handle while holding the base of the module. Figure<: 
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 El 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 certain that the new card is 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 control 
module A 7 and remove the covers. Figure 6-63 shows 
the location of the module card assemblies. The first 
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 A 7 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 disconnected 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 E8, 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 disassem"'Jly 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 excessive force. 
The Sl 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 A 7 and 
secure in place with fastening screws. 
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Figure 6-25. Oscillator Control C-4311/ 
PRC-47 (A7), Card Assemblies E5, E7, 
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; ; only 
for the power amplifier tube and the load anl4 cune 
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 de) 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 cap on the tube 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. 

(a) DISASSEMBLY. - Disassemble the load and 
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 6-13 j). 

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 damage or 
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. 

CHANGE 1 

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. 

(c) 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 thP. rear 
gear and its plastic bearing is 0.010 to 0.013 inch. 

5. Assemble gear clamp (6) on rear end of 
tune coiC 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. Ass.emble gear (7) on its shaft and secure 
with E-rlng. 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 j. Replace the LOAD and TUNE con­
trol knobs. 

NOTE 

With the load and tune mechanism synchronized, 
the eoil roller contacts should be set on the last 
turn at the rear of the coils and the TUNE and 
LOAD cont;ol knobs should be at zero. 
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z. 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 s .vitches to 2000 kc 
before removing Signal Data Translator 
CV -1377( )/PRC-47 (A3) or Oscillator Control 
C-4311/PRC-47 (A7). 

(a) Set the frequency controls to 2000 kc. 
Then remove modules A3 and A 7. 

(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) Be sure 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 roughL;.z 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 0-ring seal under the new bear­
ing. This is part of the waterproofing of the panel. 
Use a light silicone grease on the 0-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 
p1n10n 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. 

( jJ 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 bobbed. Disassembly 
and reassembly will misalign these items. Always 
replace each as an assem':Jly. 

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

(l) 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 drivir,g 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. 

(a) 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 middle vertical 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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INDEX MANUI'ACltJRER'S DESCRIPTION 
NO. PART NUMBER 

1 549-6105-002 .Gear Assy, S?ur No. Z 
2 549-6212-003 Coil, R-F - loading, No. l, lll1 
3 549-6214-003 Coil, R-F - loading, No. 3, UlZ 
4 549-6213-003 Coil, R-F - loading, No. 2, U10 
5 549-6215-003 Coil, R-F -Tuning, U09 
6 504-7577-002 Clamp 
7 549-6104-002 Gear Assy, Spur 46T, No. 1 
8 340..0025-00 Rinq Retaininq 
9 281-()114-00 Tuning/Load Turns 

Count Dial Assemblies 

AN/PRC-47 
SERVICE AND REP AIR 

/ 
/ 

TM-03817A-35/2 

/ 
/ 

COIL ALIGNMENT: FRONT PANEL 
AS 1/IEWEO FROM REAR WITH 
TUNE KNOB SET AT "0" TURNS 

Figure 6-26. Load and Tune Mechanism, Functional Mechanical Diagram 
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INDEX MANUFACTURER'S 
NO. PART NUMBER 

I 549-6039-002 
2 549-6046-002 
3 549-6079-002 
4 549-6078-002 
5 549-6116-004 
6 549-6053-002 
7 549-6225-002 
8 549-6225-002 
9 549-6044-002 
10 549-6054-002 
II 549-6066-002 
12 549-6060-002 
13 549-6030-002 
14 549-6034-002 
15 549-6055-002 
16 549-6047-002 
17 549-6048-002 
18 549-6037-002 
19 549-6065-002 
20 549-6049-002 
21 549-6052-002 
22 549-6036-002 
23 549-6049-002 
24 549-6051-002 
25 549-6121-002 
26 549-6051-002 
l/ 549-6021-002 
2'8 549-6196-002 
29 549-6137-002 
30 549-6195-002 
31 549-6045-002 

DESCRIPTION 

Gear, Spur ~- 4 
Gear, Shaft - Coupler Assy 
Gear, Stop - ~- 2- Riveted 
Gear, Stop - ~- I - Riveted 
i ndicaior, Frequency 
Shaft 
Shaft, Counter Pressed (includes Bevel Gearl 
Shaft, Counter Pressed !Includes Bevel Gear I 
Gear, Spur - 32T 
Gear, Spur - 54T 
Gear - 78T, Riveted 
Gear, Spur - 69T 
Gear Shaft, Spur - 12T 
Gear Shaft, Spur - No. 2 
Gear Shaft - Pressed 
Gear Assy, Bevel Spur - ~- 3 
Coupling Half, Shaft No. 2 
Gear, Spur - 60T 
Gear, Spur - 12T Detent 
Coupling Half Shaft - No. 3 
Gear Spur - Detent 
Gear Spur ~- 2 
Coupling Half, Shaft No. 3 
Gear, Bevel - ~- 3 
Gear Bevel 
Gear, Bevel - ~- 3 
Collar, Shaft- No. 1 
Gear Spur - 90T 
Collar, Shaft 
Shaft, Shouldered- Switch 
Gear Assy, Bevel - Spur - ~- 1 
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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 (9, 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 bearinz. 
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 14withpinionshaft, 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 1-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 assem"'Jlies are brought together. 

(m) Replace five screws and splitlock washers 
to secure the gear plate assembly to the front panel 
spacer posts. 

(n) Insert switch coupler (l'l) shaft into item 
13. 

CHANGE 1 

(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 pQSition counterclockwise ro­
tation is possible. One or more turns clock­
wise are possible. 

(q) All gears should now be meshed. Loosen 
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 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 Signal Data Translator 
CV-1377{ )/PRC-47 (A3) is 0.609 -:8:888 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 clamps are 
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 f·.:>r 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 05"cillator Control C-4311/PRC-47 (A7) is0.810 
~8:88o inch. (See figure 6-28.) As stated in the 
note in step (q), this coupler may also be adjusted 
and secured in position with its mating coupler on 
the oscillator control module, but such an adjust­
ment will not be satisfactory for all replacement 
oscillator control lhCJIIW.es. 
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COUNTER FRONT PANEL 

SWITCH COUPLER I ~ I SWITCH COUPLER 
(17, FIGURE 6-27) (2, FIGURE 6-27) 

B tF 

-k_ ____c>~~ ~.000 

MAIN CHASSIS 

SWITCH COUPLER 
(20, FIGURE 6-27) 

e;·····o e ro••• SIGNALDATA 
• o e TRANSLATOR 

MODULE A3 
FRONT GUIDE 

MAIN CHASSIS MAIN GHASS PIN HOLE 

JACK Jll JACK J5 IS 

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 as they 
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 disassem"Jled 
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. 

( aa) 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 shows the loca­
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: 

ORTCiTNAT, 
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(1) Remove retaining nuts from front panel 
mounted cable connectors (two AUDIO receptacles and 
POWE!t receptacle). 

(2) Remove top and bottom covers from power 
amplifier compartment. 

(3) Disconnect and remove allswitches and knobs 
mounted on front panel. 

(4) Unsolder wires to front panel fuses, pilot 
lamps, and the XMTR OUTPUT meter. Tag the 
wires so that they can be reconnected correctly 
during reassembly. 

(5) Remove the power amplifier tube (refer to 
paragraph 6-13h(1)). 

(6) Unscrew lug from rear of antenna connector 
(bowl insulator). 

(7) Remove front panel load-tune chart plate. 
Save gasket for replacement. Loosen gear clamps 
(29, figure 6-27) and withdraw the power amplifier 
band switch shaft (30). Remove two screws from front 
panel that secure the two post spacers on which the 
power amplifier band switch is mounted. Disconnect 
the four roller contact shafts from spring at panel 
end. 

(8) Remove three screws which secure the switch 
box inside the lower left-hand corner of the front panel. 

(9) Remove three screws from each of the three 
main chassis brackets which secure the front panel to 
the main chassis. One bracket is located on each side 
of the main chassis, while the third bracket serves 
as the right-hand partition (viewed from top front) 
between the power amplifier compartment and the 
main chassis. Six of the screws are accessible from 
the ends of the chassis near the panel. The remain­
ing three screws are secured by hexagonal nuts 
accessible from inside the power amplifier compart­
ment. With the nine screws removed, the front 
panel may now be removed from the main chassis. 
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(10) After necessary repairs have been 
completed, reassemble the front panel to the main 
chassis in the reverse order of disassembly. 

(11) After reassembly, turn tune and load coil 
shafts counterclockwise to stops. Set contact rollers 
on last turn at rear of coils. Replace tune and load 
dials and knobs so that they read zero. 

6-14. REASSEMBLY OF MODULES ON MAIN 
CHASSIS. 

Replace the modules on the main chassis as shown 
in figure 1-6. Be careful to align the guide pins on 
the bottom of the modules with the guide pin holes 
in the chassis. The use of excessive force may 
damage the mating electrical connectors. In addition, 
before installing either Signal Data Translator 
CV-1377( )/PRC-47 (A3) orOscillator Control C-4311/ 
PRC-47 (A7), make certain that the front panel fre­
quency controls are set for 2000 kc and the switch 
couplers on the front of both of the modules are as 
shown in figures 6-8 and 6-13 (switch coupler groove 
vertical and rivet at lower right). Note that the 
S2 switch coupler on module A 7 should also be at 
its extreme counterclockwise position. 

When the modules have been installed, tighten 
the captive retaining screws on the bottom of the 
main chassis shown in figure 6-22 to secure the 
modules in place. Replace the stiffeners at the top 
of the modules. Install the main chassis into its 
case by placing the chassis assembly, panel down, 
on its two handles and sliging the case over the 
chassis. Tighten the five screws in the bottom of 
the case. 

6-15. SCHEMA TIC DIAGRAMS. 

Schemaqc diagrams of the six receiver-transmitter 
plug-in modules and a schematic diagram of the power 
amplifier compartment and main chassis are shown 
in figures 6-71 through 6-77. 
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Figure 6-560. Signal Data Translator CV-1377A/ 
PRC-47 (A3), VFO Subassembly, Card 
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Figure 6-56E. Signal Data Translator CV-1377A/ 
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