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Figure 1. Radio Set AN/PRC-6.
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CHAPTER 1
INTRODUCTION

Section |I. GENERAL

1. Scope

a. This technical manual contains informa-
tion on the theory, trouble shooting, repair,
alinement, and final testing of Radio Set AN/
PRC-6 (fig. 1). Two appendixes covering a
list of references and an identification table of
parts also are provided. Operational and related
information are covered in TM 11-296.

b. Official nomenclature followed by (*) is
used to indicate all models of the item of equip-
ment included in this manual. Thus, Handset
H-33(*) /PT represents Handsets H-33C/PT
and H-33D/PT.

2. Formsand Records

The following forms will be used for report-
ing unsatisfactory conditions of Army matériel
and equipment:

a. DD Form 6, Report of Damaged or Im-

proper Shipment, will be filled out and forward-
ed as prescribed in SR 745-45-5 (Army) and
AFR T7T1-4 (Air Force).

b. DA AGO Form 468, Unsatisfactory Equip-
ment Report, will be filled out and forwarded to
the Office of the Chief Signal Officer as pre-
scribed in SR 700-45-5.

c. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the
back of the form.

d. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the
back of the form.

e. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Set AN/PRC-6 (fig. 1) is a minia-
turized, low-power, battery-operated radio re-
ceiver and transmitter designed for f-m (fre-
quency-modulated) communication over short
distances. Highly portable, it is intended pri-
marily as a handy-talkie for foot-combat troops.

b. The set is self-contained; all operating
components necessary for reception and trans-
mission are contained in a two-piece cast-mag-
nesium case. The set may be held in either hand
when operating. The microphone and the ear-
phone are located inside the case in such a man-
ner that the set resembles a hand-telephone. An
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adjustable strap is attached to the case of Radio
Set AN/PRC-6 for carrying and also to provide
additional support when used in the operating
position. The total weight of the equipment
including the battery is approximately 7 pounds.

¢. A coaxial jack is provided to accommodate
a loop antenna. When the loop antenna is used,
its directional characteristics enable the equip-
ment to be used for homing purposes.

d. Provision is made also for a handset which
may be used when the operator does not wish
to hold the equipment or does not want to use
the handset and earphone in the set.



4. Technical Characteristics

a. Transmitter (Part of Radio Receiver-
Transmitter RT-196/PRC-6).
Frequency range:

One preset channel__.47 to 55.4 me (megacycles)
* (43 channels).

Transmitter type____ Master oscillator power am-
plifier.
Type of signal trans- F-m voice.
mitted.
Distance range .. __ 1 mia.
Type of modulation__ Frequency.
Number of tubes ____ 4 (49 in receiver which also

supplies afec (automatic
frequency control) voltage.
Power input:

15volts . ______. 1,000 ma (milliamperes) (1.5
watts, filaments).

45 volts_____________ 14 ma (milliamperes) (.63
watts, plate and screen).

9 volts. .. . __.__ 28 ma (milliamperes) (2.52

watts, plate and screen).

5. Table of Components

R-f power output..__._____. 25 watts.
Antenna, whip-type______24 in.
Power supply_ . ____ Battery BA-270/U.

b. Receiver (Part of Radio Receiver-Trans-
mitter RT-196/PRC-6).

Frequency range:
One preset channel _ 47 to 55.4 mc (43 channels)
(Transmitter and receiver
are tuned to the same

channel).
Receiver type _ ________. Superheterodyne,
Type of signal received _ f-m voice.

Number of tubes .______._ 9.

Intermediate frequency .. 4.3 me.

Method of tuning _______One channel preset to
crystal.

Power input:

1.5 volts __._._______440 ma (.66 watts, filament).

45 volts . __ 13 ma (.59 watts, plate).
Power supply_ . ___ __ Battery BA-270/U.
Antenna, whip-type______ 24 in. long.

a Depends on terrain and atmospheric conditions

(fig. 2)
Unit
Component Required Height Depth Length Volume weight
No. (in.) (in.) (in.) (cu in.) (lb)
Radio Set AN/PRC-6_____________ 1
Radio Receiver-Transmitter RT- 1 1434 43 41 280 3%
196/PRC-6.
Crystal Unit CR-23/U____________ 1 13 33 1 % £
Battery BA-270/U (must be requi- 1 T% 254 234 531 2%
sitioned). -
Handset H-33(*)/PT_____ _________ 1 1% 83% 34% V 41 %
Complete set of tubes_____________ 1 23 4% 8% 99 %
Instruction book _________________ 2 11 Ts 8% EA

Note. This list is for general information only. See appropriate supply publications for information pertaining to requisiton of spare parts.
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Figure 2. Radio Set AN/PRC-6, operating components.



CHAPTER 2
THEORY OF RADIO SET AN/PRC-6

6. Simplified Block Diagram
(fig. 3)

a. Figure 8 is a simplified block diagram of
Radio Set AN/PRC-6. As shown in the illus-
tration, the active major components of the
equipment are Radio Receiver-Transmitter RT-
196/PRC-6, Handset H-33(*)/PT, and Bat-
tery BA-270/U. Radio Receiver-Transmitter
RT-196/PRC-6 consists basically of a trans-
mitter, a receiver, and associated control cir-
cuits.

b. The transmitter generates an f-m signal
on one of 43 assigned channels. The channels,
separated by 200-kc (kilocycle) intervals, cover
the frequency range of 47.0 to 55.4 mc. Only
one channel can be used at any one time.

¢. The receiver is a crystal-controlled super-
heterodyne receiver that operates at the same
frequency as the transmitter. During trans-
mission, part of the transmitter signal is ap-
plied to the receiver. This transmitter signal
is detected by the receiver and an afc (auto-
matic frequency control) voltage is generated
that corrects the transmitter frequency in the
event of transmitter oscillator frequency drift.

d. Power for the transmitter and the receiver
are supplied by Battery BA-270/U. The bat-
tery, which supplies the plate, screen, filament,
and bias power for the equipment, is contained
in the same case as Radio Receiver-Trans-
mitter RT-196/PRC-6. Switching circuits con-
trol the application of power to the equipment
and provide for changing the equipment from a
receiver to a transmitter and vice versa. Hand-
set H-33(*)/PT contains a microphone and
an earphone that are used when those in Radio
Receiver-Transmitter RT-196/PRC—6 are not
practicable or desirable.

4

7. Detailed Block Diagram
(fig. 4)

a. Figure 4 is a detailed block diagram of
Radio Set AN/PRC-6. Every stage of the
equipment is represented by a block. The sig-
nal path is indicated by arrows; all tubes are
used during transmission. The same antenna
is used for both transmission and reception. A
complete schematic diagram is shown in figure
30.

b. During reception, the incoming signal is
applied to and amplified by r-f (radio-fre-
quency) amplifiers V1 and V2. After amplifica-
tion, the r-f signal is applied to mixer V3 which
also receives a signal from crystal oscillator V9,
at a frequency 4.3 mec below the channel fre-
quency. Within the mixer, the r-f signal beats
with the signal from the crystal oscillator, to
produce a number of new signals, one of which
is at a frequency of 4.3 me. The 4.3-mc signal
is selected by the output circuit of the mixer
and applied to the 1st i-f (intermediate-fre-
quency) amplifier. The i-f signal is amplified
by i-f amplifiers V4, V5, and V6. The output
of the last i-f amplifier is fed to limiter V7. The
limiter insures that a constant amplitude signal
is fed to the discriminator circuit. The discrimi-
nator circuit converts the f-m i-f signal into
an audio signal. The discriminator circuit also
generates an afc voltage which is fed back to
the transmitter modulator V10 to correct the
transmitter frequency in the event of trans-
mitter oscillator frequency drift. The audio out-
put of the discriminator circuit is applied to
audio amplifier V8, amplified, and applied to
the earphone.

¢. During transmission, modulator V10 is ex-
cited by the audio signal from the microphone.
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Figure 19. Discriminator circuit, vector analysis.

functioning as power on-off controls, also de-
termine whether the equipment will function
as a transmitter or receiver and whether the
handset or the microphone and earphone on the
case are in the circuits.

b. EXT.-OFF-INT. Switch in Off Position.
The equipment is completely disabled. The nega-
tive leads of the 1.5-volt filament and 45- and
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90-volt B4 supplies are not grounded. The
4.5-volt bias is applied to the grids of V8 and
V10.

¢. EXT.-OFF-INT. Switch in Int. Position.
(1) The receiver 1.5- and 45-volt circuits
are completely energized by ground-

ing the negative battery leads through
the EXT.-OFF-INT. switch. Ear-

23
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Figure 20. Radio Set AN/PRC—-6, simplified schematic of audio amplifier stage.

phone E4 on the case is connected
across the secondary of T2. The trans-
mitter 90-volt B supply also is com-
pleted through the EXT.-OFF-INT.
switch, but the filaments of transmit-
ter tubes V11, V12, and V13 are not
energized.

When PUSH-TO-TALK switch S2 on
the case is depressed, the transmit-
ter filament circuits are completed
through this switch, and the circuit of
the microphone on the case is com-
pleted through the primary of T2,
microphone E3, and the INT. contacts
of the EXT.-OFF-INT. switch.
When the PUSH-TO-TALK switch on
the handset is depressed, the results
are as described in (2) above, since
the PUSH-TO-TALK switches of the
case and handset are in parallel.

d. EXT.-OFF-INT. Switch in the Ext. Post-
tion. In this position, the EXT.-OFF-INT.
switch completes the receiver 1.5- and 45-volt
circuits, the transmitter 90-volt B circuits,

24

and connects the handset earphone into the re-
ceiver circuits.

(1)

(2)

When the PUSH-TO-TALK switch
on the case is depressed, the transmit-
ter filament circuits are completed
through this switch. Transmission is
not possible since the microphone cir-
cuits are not completed.

When the PUSH-TO-TALK switch
on the handset is depressed, the trans-
mitter filament circuits are completed
through this switch, and the handset
microphone circuit is completed
through the EXT.-OFF-INT. and the
PUSH-TO-TALK switches.

27. Handset H-33 (*) /PT

Handset H-33(*)/PT contains a conven-
tional electromagnetic earphone and a single-
button carbon microphone that are duplicates of
those contained in Receiver-Transmitter RT-

196/PRC-6.

The PUSH-TO-TALK switch

functions and is electrically identical to the one
in the case.
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CHAPTER 3
TROUBLE Si:30TING AT FIELD MAINTENANCE LEVEL

Note. This chapter contains information for field maintenance. The amount of repair that can be performed
by units having field maintenance responsibility is limited only by the tools and test equipment available, and by

the skill of the repairmai:.

Section . TROUBLE-SHOOTING PROCEDURES

28. General

The first step in servicing a defective radio
set is to sectionalize the fault. Sectionalization
means tracing the fault to the circuit respon-
sible for the abnormal operation of the set. The
second step is to localize the fault. Localiza-
tion means tracing the fault to the defective
part responsible for the abnormal condition.
Some faults, such as burned-out resistors, r-f
arcing, and shorted transformers, can often be
located by sight, smell, or hearing. The ma-
jority of faults, however, must be localized by
checking voltage and resistance.

29. Component Sectionalization and
Localization

The tests listed below are an aid in isolating
the source of trouble. To be effective, the pro-
cedure should be followed in the order given.
Remember that the servicing procedure should
cause no further damage to the equipment.
First, trouble should be localized to a dingle
stage or circuit. Then the trouble may be iso-
lated within that stage or circuit by appropriate
voltage, resistance, and continuity measure-
ments. The service procedure is summarized
as follows:

a. Visual Inspection. The purpose of visual
inspection (par. 33) is to locate any visible
trouble. Through this inspection alone, the re-
pairman frequently may discover the trouble,
or determine the stage in which the trouble
exists. This inspection is valuable in avoiding
additional damage to the receiver, which might

26

occur through improper servicing methods, and
in forestalling future failures.

b. Input Resistance Measurements. These
measurements (par. 34) prevent further dam-
age to the equipment from possible short cir-
cuits. Since this test gives an indication of the
condition of the input circuits, its function is
more than preventive.

c. Operational Test. The operational test
(par. 35) is important because it frequently in-
dicates the general location of trouble. In many
instances the information gained will determine
the exact nature of the fault. In order to utilize
this information fully, all symptoms must be
interpreted in relation to one another.

d. Test-Point Localization. The readings
given in paragraph 36 will further aid in local-
izing the faulty circuit and component.

e. Trouble-Shooting Chart. The trouble symp-
toms listed in this chart (par. 87) are further
aids in localizing trouble.

f. Signal Substitution. The principal advan-
tage of the signal substitution method (pars. 388
through 41) is that it usually enables the repair-
man to localize a trouble accurately and quickly
to a given stage when the general location of
the trouble is not immediately evident from the
above tests.

g. Stage Gain Charts. These charts (par. 42)
can be used to localize obscure, hard-to-find
troubles.

h. Intermittents. In all these tests the possi-
bility of intermittents should not be overlooked.
If present, this type of trouble often may be
made to appear by tapping or jarring the set.
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Section II. TROUBLE-SHOOTING DATA AND EQUIPMENT

30. Trouble-Shooting Data

Take advantage of the material supplied in
this manual. It will help in the rapid location
of faults. Consult the following trouble-shoot-
ing data:

Fig. or
par. No. Description

Fig. 30____Radio Set AN/PRC-6, schematic diagram.

Fig. 24____Radio Set AN/PRC-6, wiring diagram and
component layout.

Fig. 22____Radio Set AN/PRC-6, voltage and resist-
ance diagram.

Par. 36____Test-point readings.

Fig. 23____Radio Set AN/PRC-6, chassis, top view.

Fig. 21 ____Radio Set AN/PRC-6, control circuit dia-
gram.

31. Test Equipment Required for Trouble
Shooting

The test equipment required for trouble shoot-
ing Radio Set AN/PRC-6 is listed below. The
technical manuals associated with the test
equipment are also listed.

Test equipment Technical manual

Electronic Multimeter TS-505/U_______ TM 11-5511
Tube Tester I-177____________________ TM 11-2627
Tube Socket Adapter Kit MX-949/U___TB 11-2627-2
Signal Generator Set AN/URM-27_____ TM 11-5522

Tool Equipment TE-41

Tool Equipment TE-113

Audio Oscillator TS-382A/U___________ TM 11-2684A
Signal Generator 1-208________________ T™ 11-317

Section 11l. TROUBLE SHOOTING

32. General Precautions

Whenever the equipment is serviced, observe
the following precautions very carefully:

a. Do not use the battery that will go back
with the equipment. The life of Battery BA—
270/U is limited, and considerable power is
consumed when the equipment is used for trans-
mifting. Batteries of equipments returned for
servicing should be tested and replaced if
necessary.

b. The component parts of Radio Set AN/
PRC-6 are mounted with a minimum of space
between them. If the parts must be unsoldered
or replaced, be careful not to place strain on
the leads of other parts by pushing them out of
the way, or to damage them by touching them
with a hot soldering iron. Careless replacement
of parts may introduce new faults. Follow the
instructions in chapter 4. Note the following:

(1) Before a part is unsoldered, record the
position of the leads. If the part, such
as a transformer, has a number of con-
nections, tag each of the leads to it.

(2) Do not allow drops of solder to fall into
the set; they may cause short circuits.

(3) A carelessly soldered connection may
create a new fault. It is very im-
portant to make well soldered joints,
since a poorly soldered joint is one of
the most difficult faults to find.

(4) When a part is replaced in r-f or i-f
circuits, it must be placed exactly as
the original one was. A part which
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has the same electrical value but dif-
ferent physical size may cause trouble
in h-f (high-frequency) circuits. Give
particular attention to proper ground-
ing when replacing a part. Use the
same ground as in the original wiring.
Failure to observe these precautions
may result in decreased gain or pos-
sibly oscillation in the circuit.

(5) The pins of the tubes used in this
equipment are very close together.
Therefore, when making measure-
ments with the power applied, be very
careful not to short the plate or screen
pin to the filament. Even a momen-
tary short will burn out the filament
of every tube in the equipment if the
PUSH-TO-TALK switch is depressed;
or all the filaments of the tubes in the
receiver circuits if it is not depressed.

33. Visual Inspection

a. Some troubles that may occur in the equip-
ment can be discovered with a simple visual
inspection of the interior. Open the case to
perform this inspection.

b. When the case is opened, check to see that
the cable plug is seated firmly in the receptacle
in the top of the battery. Inspect the battery
and make sure that no chemicals are leaking
from it and that the case is not cracked. If the
battery feels soft or spongy, replace it imme-
diately.
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¢. Remove the thin aluminum shield over the
chassis by pulling it upward. Check to see that
the wire jumper (fig. 23) that connects pins 1
and 7 of the test jack, at the extreme lower
right-hand corner of the chassis, is in place.
The jumper consists of a short piece of wire
shaped in the form of a U. Each leg of the U is
approximately 14-inch long. Insert the jumper
if necessary and replace the aluminum chassis
shield.

d. Check to see that all wires coming from
the chassis are intact and that the connections
to the terminal strips are not broken.

e. Remove the tube guards and note the con-
dition of the tubes. If any tube is suspected
of being faulty, replace it. In inserting the new
tube, make sure that the red dot on the base
of the tube and the red dot on the tube socket
are as close to each other as possible.

f. When the equipment fails, make a note of
how the equipment performed immediately be-
fore failure. This information is very valuable.

34. Checking Key Circuits for Shorts

a. Before performing any servicing opera-
tions on equipment, the serviceman must check
the resistances normally found at the pins of
the battery plug. This check detects shorts in
the B+, bias, or filament power circuits and
avoids damage to the equipment.

b. The following tabulation indicates the
resistances found at the pins of the battery
plug of a normally functioning equipment. The
resistances were measured with a VTVM
(vacuum-tube voltmeter), such as Electronic
Multimeter TS-505/U. The EXT.-OFF-INT.
switch is in the INT. position. Resistances are
given to ground. Resistances over 20 megohms
are given as infinite.

Pin Resistance
0
1.8 ohms
0
infinite
0
infinite
infinite

Caution: In checking filaments for con-
tinuity, set VI'VM on RX10 range, or greater.

This will avoid burning out filaments.

IO TR WD

35. Operational Tests
After it has been determined that the equip-
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ment will not be damaged further by operation,
the next step in the trouble-shooting procedure
is the operational test. The operational test is
important because it will frequently indicate
whether the trouble is in the transmitter cir-
cuits, receiver circuits, antenna, or battery.
While performing the following tests, listen for
any crackling or buzzing sounds which may
indicate arcing in the equipment.

Caution: Open one of the lower latches before
operating the equipment.

a. Snap the EXT.-OFF-INT. switch to the
INT. position and listen for background noise.
Complete lack of background noise indicates a
defective component in the receiver circuits;
very low background noise may indicate a weak
battery or a weak tube. Replace the battery
(par. 45). If the background noise is not re-
stored to a normal level, corrective maintenance
for the receiver circuits is indicated.

b. To isolate troubles to the transmitter cir-
cuits, hold down the PUSH-TO-TALK button.
The background noise should disappear. Speak
into the microphone. If the transmitter oscil-
lator and modulator stages and the receiver are
operating properly, the speech of the trans-
mitted signal can be heard in the earphone.
However, if the speech cannot be heard, and
the receiver background noise is normal, cor-
rective maintenance for the transmitter oscil-
lator and modulator circuits is indicated. If the
speech can be heard, and the equipment does
not communicate over normal ranges, trouble
in the doubler or power amplifier stages is indi-
cated.

¢. To check the condition of the antenna, per-
form the check described in a above with the
antenna normal and then with the antenna
grounded. The noise level with the antenna
grounded should be reduced. If grounding the
antenna does not reduce noise level, check the
antenna circuit.

d. Connect the handset and turn the EXT.-
OFF-INT. switch to the EXT. position. Per-
form the tests given in a and b above. If the
equipment does not perform in the normal
manner, check the handset and its connector.

36. Test-Point Localization

a. As a further aid in localizing the faulty
circuit and component quickly, test jack J2
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(fig. 23) is provided. In the chart that follows,
the correct current or voltage to be found at
each test point is given and the probable source
of an incorrect reading indicated. To measure
properly the voltages and currents at the test
points of J2, a VIVM, such as Multimeter TS—
505/U, or equal, should be used. The use of a
VTVM is essential because of the high-imped-
ance level of the circuits to which the test points
are connected. A conventional multimeter would
not indicate the correct values because of its
relatively low internal impedance. Voltages are
with respect to ground.

Note. Refer to paragraph 60b for the use of the
adapter to fit J2.

b. Test points 1 and 7 are in series with the
plate supply lead of power amplifier V13. By
removing the jumper between them and insert-
ing the positive lead of a milliammeter in test
point 7 and the negative lead in test point 1,
the plate current of the power amplifier can be
measured. The PUSH-TO-TALK switch must
be depressed during this measurement.

c. While checking the voltages at test points
2, 3, 4, and 5, the EXT.-OFF-INT. switch is
placed in the INT. position. The PUSH-TO-
TALK switch is not depressed. The PUSH-TO-
TALK switch is depressed for the reading at
test point 6.

Test point Correct Probable cause of

1
\

reading i incorrect reading
1 and 7 11 to 14 ma | Transmitter misalined.
(refer to Doubler, oscillator, or pow-
b above). er amplifier stage defec-

tive.
Weak battery.

Probable cause of
incorrect reading

Correct
reading

Test point

2 lto3v Crystal oscillator stage de-
fective or misalined. (Re-
adjust counter 1.).

If reading is 0, the mixer
components are defective.

If reading at test point is
normal, i-f stages are
probably defective.

If reading is 0, limiter V7
is probably defective.

If reading 1is excessively
high, i-f or r-f stages
may be oscillating.

Weak battery.

Defective component in dis-
criminator.

Weak battery.

Defective filament compo-
nents.

Weak battery.

Transmitter misalined.

Power amplifier, doubler, or
oscillator stage defective.

3 1to3v

4 45v

b 1.5v

6 12-22 v

37. Trouble-Shooting Chart

The following chart is supplied as an aid in
locating trouble in the equipment. This chart
lists the symptoms which the repairman ob-
serves, either visually or audibly, while making
a few simple tests. The signal substitution tests
outlined in paragraphs 38 through 41 can then
be used to supplement this procedure and to
determine the defective stage. Once the trouble
has been localized to a stage or circuit, a tube
check and voltage and resistance measurements
of this stage or circuit should ordinarily be
sufficient to isolate the defective part. Refer
to figure 22 for normal voltage and resistance
measurements.

Symptom

Probable trouble

Correction

1. Set is dead in both receive and
transmit conditions.

Weak battery

2. Background noise, quieting,* but
no sidetone.

3. Background noise, no quieting,* no
sidetone.
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1. Defective EX.-OFF-INT. switch_

Dirty pin contacts on battery plug
Battery cable defective _________
Earphone defective
Audio circuits inoperative

2. Misalinement; microphone defec-
tive; modulator defective.

3. Transmitter defective ___________

1. Replace switch.

Replace battery.

Clean pin contacts on battery plug.

Check battery cable.

Replace earphone.

Check audio circuit and replace
defective components.

2. Realine equipment. Replace mi-
crophone; check modulator com-
ponents.

3. Trouble shoot transmitter (par.
36¢, first two items).
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