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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 3. Radio Set AN/PRC-6, simplified block diagram.

The audio signal causes the modulator to fre-
quency modulate the output of oscillator V11
which oscillates at one-half the channel fre-
quency. The modulated output of the oscillator
‘s doubled in frequency by doubler V12, applied
to power amplifier V18, and then fed to the
antenna. Part of the transmitter output is ap-
plied to the receiver. This transmitter signal
passes through the receiver stages and is applied
%o the discriminator circuit in the same manner
as a received signal. The discriminator circuit
generates an afc voltage whenever the fre-
juency of the i-f signal, determined by the
transmitter output frequency, deviates from 4.3
me. This afc voltage is applied to the modulator
which then corrects the frequency of the oscil-
lator. The afc circuit, in effect, makes the trans-
mitter crystal-controlled by keeping the oscil-
lator resting frequency 4.3 mc above the crystal
frequency. Whenever the frequency deviates,
the discriminator receives an input at a fre-
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quency other than 4.3 mc and a voltage is gen-
erated to correct the input to 4.3 me.

8. Stage Analysis

Paragraphs 9 through 27 explain the opera-
tion of each circuit in the equipment. To facili-
tate the understanding of the contribution of
each circuit to the over-all functioning of the
equipment, the circuits are discussed in signal
flow sequence. The antenna, which is common
to both the transmitter and the receiver, is
analyzed first; the transmitter circuits and the
receiver circuits are treated next. Control cir-
cuits and the handset are discussed last.

9. Antenna Circuit
(fig. 5)

a. The antenna normally used with Radio Set
AN/PRC-6 is a nondirectional vertical antenna,
approximately 24 inches long, fabricated from

5
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Figure 4. Radio Set AN/PRC-6, detailed block diagram.

flexible steel tape. The antenna functions both
to radiate r-f energy and to pick up signals
from other transmitters. The receiver is always
connected to the antenna and no provision is
made to decouple or disable the receiver during
transmitting periods. This is possible because
the receiver input circuit automatically reduces
the sensitivity of the receiver during periods of
excessive signal strength. See paragraph 17.

b. The complete antenna circuit consists of
the steel-tape vertical antenna, connector J1,
variable inductor L18, transformer T3 consist-
ing of inductors L19 and L20, capacitor C45,
and coaxial jack J3. Inductor L18 is required
to increase the electrical length of the antenna.
The length of a quarter-wave antenna at 47 mec
is approximately 5 feet. The 24-inch antenna
acts as a capacitance at this frequency. During
alinement, inductor L18 is adjusted (by counter
7) to provide exactly the amount of inductive
loading required to make the electrical length
of the antenna and inductor L18 correspond to
a quarter-wave length at the operating fre-
quency.

6

¢. Inductors L19 and L20 are located close to
each other and therefore function as a trans-
former, although they are separately replace-
able. The transformer action of the inductors
matches the low impedance of the antenna to
the high impedance of the transmitter output
circuit and the receiver input circuit. In com-
bination with capacitor C45, inductor L20 forms
a resonant circuit which acts as the plate load
for transmitter power amplifier V13 and the
grid circuit for r-f amplifier V1. Capacitor C46
provides an r-f ground for this circuit. Coaxial
jack J3 is provided to accommodate a loop
antenna (Antenna AT-249/GRD) which en-
ables the equipment to be used for homing.

10. Transmitter Circuits
(figs. 4 and 21)

a. The transmitter section of Radio Set AN/
PRC-6 generates an f-m r-f signal that is ap-
plied to the antenna circuit and radiated into
space. The r-f signal is frequency-modulated
at a rate determined by the audio signal input

AGO 3966A
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Figure 5. Radio S’et AN/PRC-6, simplified schematic of antenna circuit. (Some equipments do mot use C56.)

into the microphone. A portion of the trans-
mitter output is applied to the receiver circuits
for the purpose of generating an afc voltage to
compensate for frequency drift of the trans-
mitter oscillator. The transmitter circuits are
composed of oscillator V11, modulator V10,
doubler V12, power amplifier V13, and the
microphone.

b. Plate power for the transmitter circuits is
applied by grounding the negative lead of the
45- and 90-volt batteries through the EXT.-
OFF-INT. switch in the INT. or EXT. positions.
However the tubes will not function since the
filaments are not energized. To apply filament
power and render the transmitter operative,
the PUSH-TO-TALK switch must be depressed.

11. TubeBias

All the tubes in this equipment are directly
heated by the 1.5-volt portion of Battery BA-
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270/U. The 1.5-volt supply used to energize the
filaments also acts to provide fixed bias for all
the tubes. The high or hot side of each filament
is connected to the positive terminal of the 1.5-
volt battery. The voltage at the center of the
filament is half the voltage between the extreme
ends: that is, .75 volts. The average filament
potential of .75 volts positive with respect to
ground, is the fixed bias for this equipment. No
fixed bias is applied to the control grids. In ad-
dition to the fixed bias, the limiter, both oscilla-
tors, the doubler, and the final amplifier develop
appreciable grid bias during operation. The
audio amplifier and the modulator also have 414
volts fixed negative bias from the 414-volt sec-
tion of Battery BA-270/U.

12. Oscillator V11
(fig. 6)
a. Oscillator V11 determines the output fre-
quency of the transmitter. It operates at one-
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half the channel frequency. Since the frequency
range of Radio Set AN/PRC-6 is 47 to 55.4 mc,
V11 oscillates over the frequency range of 23.5
to 27.7 me.

b. Oscillator V11 is a conventional Colpitts
oscillator. The tuned circuit consists of vari-
able inductor L22 (slug-tuned) and capacitors
C50 and C51. Capacitor C50 is shunted by the
circuit consisting of capacitors C47 and C48 and
crystal rectifier CR3, in series (A of fig. 6). Itis
this circuit which varies the frequency of the
oscillator. The resistance of CR3 is determined
by the plate current of the modulator tube,
which is controlled by both the audio signal gen-
erated by the microphone and the afc voltage
generated by the diseriminator. Complete de-
tails explaining how the operation of the modu-
lator stage control resistance variations of CR3
are given in paragraph 13.

¢. In order to simplify the explanation of the
circuit, which would involve vectors, assume
that the resistance of CR3 varies from zero to
infinity. Actually, the resistance of CR3 never
reaches these values.

(1) When the resistance of CR3 is infinite,
CR3 represents an open circuit, and

there is no shunt capacitance placed
across C50 (B of fig. 6).

(2) When the resistance of CR3 is 0, CR3
can be considered as a short, and the
effective shunt capacitance placed
across C50 consists of C47 and C48 in
series (C of fig. 6).

(3) For intermediate values of the resist-
ance of CR3, the amount of effective
shunt capacitance placed across C50
is between the extremes shown in B
and C of figure 6.

(4) To be technically correct, a variation
in the resistance of CR3 changes the
angle and magnitude of impedance of
the series combination of C48, CR3,
and C47, and thus changes the effective
shunt capacitance across C50.

(5) As the shunt capacitance across C50
is varied by the change in the resist-
ance of CR3, the resonant frequency
of the oscillator is likewige varied, If
the resistance of (R3 varies at an
audio rate, the output frequency of the

oscillator likewise varies at an audio
rate. The modulator plate current
varies the resistance of CR3 under
control of the audio signal from the
microphone and the afe voltage from
the discriminator.

d. The output signal developed by the oscilla-
tor is capacitively coupled to doubler V12 by
capacitor C53. Plate voltage for the oscillator
is supplied by the 90-volt section of Battery
BA-270/U. To prevent any r-f energy from
entering the d-c supply, inductor L23 is inserted
in series with the plate supply lead. Capacitor
C49 functions as a d-c blocking capacitor. D-c
ground return for the grid is provided by re-
sistor R29.

13. Modulator V10
(fig.7)

a. The purpose of the modulator is to control
the resistance of CR3 so that the frequency of
oscillator V11 varies in accordance with the
audio and afc voltages applied to the grid of
the modulator. The functioning of the modula-
tor circuit depends on the characteristics of
crystal rectifier CR3. The current versus re-
sistance characteristics of crystal rectifier CR3
are graphed in figure 8. The curve indicates
that the resistance of CR3 varies for different
currents. When an audio voltage is applied to
the grid of the modulator, the plate current
changes at an audio rate and this in turn
changes the resistance of CR3 at an audio rate.
This change in resistance is used to modulate the
frequency of the oscillator as explained in para-
graph 12.

b. The plate current of the modulator tube
flows through crystal rectifier CR3. By varying
the plate current of the modulator the resistance
of CR3 and hence the oscillator frequency is
changed. The plate current is varied by the two
voltages applied to the grid namely, the audio
input voltage and the afc voltage developed by
the discriminator. When the audio voltage is
applied to the grid of the modulator through
the microphone transformer T2, the plate cur-
rent and, hence, the resistance of CR3 varies at
an audio rate. The recistance change in CR3
varies the frequency of the oscillator at an
audio rate and frequency modulation of the
transmitter is effected. The afc voltage that
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is applied to the modulator grid is generated by
the discriminator whenever the oscillator fre-
quency drifts and causes the transmitter fre-
quency to deviate from the assigned frequency.
The afc voltage varies the bias at the grid of
the modulator, changing the plate current and
thereby correcting the frequency of the oscilla-
tor to the proper value. Details of the process
whereby the afc voltage is generated are given
in the analysis of the discriminator (par. 24).

c¢. The audio voltage appearing across the
secondary of T2 is applied to a voltage divider,
R24 and R25. The audio voltage across R25 is
applied between grid and cathode of V10 in
series with C38. Since the impedance of C38
decreases as the audio frequency increases,
more audio voltage is applied to V10 at 3,000
cycles per second than at 1,000 cycles per sec-
ond. This circuit thus discriminates in favor
of the higher audio frequencies. As a result,
the higher audio frequencies cause a greater
frequency swing (deviation) than the lower
audio frequencies. This rising characteristic
or pre-emphasis is used to compensate for the
fact that in ordinary speech the higher audio
frequencies are relatively weak, produce a rela-

tively small frequency deviation, and therefore
can be affected by random noise to a greater
degree than by the lower audio frequencies.
After the signal is received and detected in the
receiver, a de-emphasis circuit restores the
audio signal to its original form.

14. DoublerV12
(fig. 9)

a. Doubler V12 receives the output of the
oscillator, doubles its frequency, and applies
the output to power amplifier V13. Basically,
the circuit is a high-gain r-f amplifier ; the plate
load consisting of variable inductor L24 (slug-
tuned by counter 6) in parallel with capacitor
C54. The plate circuit is tuned to one of the
channels between 47 and 55.4 mec, twice the
output of the oscillator. The circuit will funec-
tion most efficiently only if the plate tank cir-
cuit is tuned to exactly double the input signal
frequency.

b. The output of the doubler is capacitively
coupled to the power amplifier by capacitor C55.
Ground return for the grid is provided by re-
sistor R30.

MODULATOR
VALY
5672

:'" - R24
2 I5K
MIC
3 R25
Lo 24K
T2
AFC N
VOLTAGE ~ JF
c38
.015UF

NOTE

UNLESS OTHERWISE SHOWN
RESISTORS ARE [N OHMS
CAPACITORS ARE IN UUF

TM4069-7

Figure 7. Radio Set AN /PRC-6, simplified schematic of modulator stage.
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Figure 8. Characteristics of crystal rectifier CR3 (current versus resistance).

15. Power Amplifier V13
(fig. 10)

a. Power amplifier V13, the output amplifier
of the transmitter, is driven by the doubler.
The output of the stage is applied to the tank
circuit consisting of L20 and C45 which res-
onate at the channel frequency.

b. The grid is connected to test point 6 of
J2 in order that the bias developed by grid cur-
rent may be measured during alinement. The
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magnitude of the biag is an index to the ampli-
tude of grid drive and thus serves to indicate
when the doubler is tuned properly. Correct
tuning is indicated when the voltage at test
point 6 is maximum negative. Resistor R31 in
the lead to test point 6 is an isolating resistor
that is inserted in the circuit to prevent the
capacity of the voltage measuring instrument
from detuning the plate circuit of the doubler.
Resistor R32 in the grid circuit provides a
d-c return to ground.
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Figure 9. Radio Set AN/PRC-6, simplified schematic of doubler stage.
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Figure 10. Radio Set AN/PRC-6, simplified schematic of power amplifier stage.
(Some equipments do not have C56.)
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¢. The signal developed in the plate circuit
of V13 is coupled to the antenna circuit by T3.
Plate power for this stage is obtained from the
90-volt section of Battery BA-270/U through-
a jumper connected between test points 1 and 7
of J2. During alinement, the jumper is re-
moved and a milliammeter is inserted in its
place. The milliammeter then reads plate cur-
rent. Inductor L20 is adjusted for minimum
plate current. C56 is the screen r-f bypass.
C46 is the plate tank decoupling capacitor.

Note. Some equipments do not have C56.

16. Receiver Circuits
(fig. 4)

a. The receiver circuits are those that re-
ceive, amplify, and detect f-m signals in the
frequency range from 47 to 55.4 mec. During
transmission periods, the receiver circuits gen-
erate an afc voltage that corrects the resting
frequency of the transmitter oscillator in the
event of frequency drift.

b. Power for the receiver circuits is obtained
from Battery BA-270/U. The receiver cir-
cuits are energized when the EXT.-OFF-INT.
switch is placed in the INT. or EXT. position.

17. 1st R-f Amplifier V1
(fig. 11)

a. The 1st r-f amplifier stage V1 is a tuned
r-f amplifier whose gain increases the sensi-
tivity and the image rejection of the receiver.
The input circuit consists of the antenna, load-
ing inductance L18, coupling inductance L19,
tunable inductor 1.20, capacitor C45, capacitor
C1, and resistor R1. During reception, tuned
circuit L20 and capacitor C45 reject all signals
outside the narrow band centered around its
resonant frequency and couples the accepted
signal to the control grid of V1 through capaci-
tor C1. The signal is amplified and coupled to
the 2d r-f amplifier V2 by capacitor C4.

b. During reception, bias is provided by the
filament supply (par. 11). During transmis-
sion, additional grid leak bizs is provided by
capacitor C1 and resistor R1. The amplitude
of the input signal is very large and the orid
current drawn bhiases the stage considerably
below entoff. This bhias prevents the relatively
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powerful transmitted signal from damaging
the tube, yet allows enough signal to pass to
develop sidetone and energize the afc loop as
described in paragraph 7.

c. Because all the tubes in Radio Set AN/
PRC-6 are directly heated and share a common
power supply, isolating or decoupling circuits
are required in every filament lead to prevent
regeneration arising from filament-to-filament
coupling. Inductor L1 in the positive filament
lead of this tube provides filament power supply
decoupling for this stage. The problem of pre-
venting the same type of feedback through the
B+ power supply is solved by incorporating
power supply decoupling or bypass networks
in the B} lead of every stage. Capacitor C3
and resistor R2 are the B4 decoupling network
for 1st r-f amplifier V1.

d. The plate load is the resonant tank com-
posed of capacitor C2 and variable inductor L2.
L2 is made variable by a powdered iron slug
which is inserted or withdrawn from the core
in order to accomplish the adjustment. During
alinement, inductor L2 is adjusted (by counter
2) to resonate with capacitor C2 at the channel
frequency. The band-pass characteristics of
the tuned increase the selectivity and the image-
rejection ratio of the receiver.

18. 2d R-f Amplifier V2
(fig. 12)

a. V2 is a tuned r-f amplifier whose gain in-
creases the sensitivity and the image rejection
of the receiver in the same manner as 1st r-f
amplifier V1. Bias for this stage is provided
by the filament supply (par. 11). Coupling
capacitor C4 also functions as a d-¢ blocking
capacitor isolating the 445 d-c supply on the
plate of V1 from the control grid of V2. Re-
sistor R3 is the d-c ground return for the grid
circuit.

b. Capacitors C5 and C6 and inductor L3 in
the filament circuit comprise a low-pass filter
providing filament power supply decoupling.
B-- power supply decoupling is provided by
resistor R4 in conjunction with capacitor C8.

c. The plate load for this stage is the reso-
nant circuit composed of capacitor C7 and vari-
able inductor L.4. Since a parallel resonant cir-
cuit offers a maximum impedance at one fre-
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Figure 11. Radio Set AN/PRC-6, simplified schematic of 1st r-f amplifier stage.

quency, and since the impedance falls off rap-
idly on either side of the resonant frequency,
only a narrow band of frequencies is amplified
and coupled to the next stage, mixer V3. The
amplified r-f output of this stage is capacity-
coupled to V3 by capacitor C9.

19. MixerV3
(fig. 13)

a. Within the mixer, the output of 2d r-f
amplifier V2 beats with the output of crystal
oscillator V9. A difference frequency of 4.3 me
is developed and coupled to the first i-f amplifier.
Tube type 2G21 contains a heptode (five grids)
and a triode within the same envelope. The
control grids of both sections are internally tied
together; the triode plate and the heptode
screen are externally connected. The triode
section is not used in this equipment.

b. The r-f signal from V2 is injected at grid
(pin 5) by means of capacitor C9 and resistor
R5. The local oscillator signal, 4.3 mc below
the r-f signal, is coupled to grid 1 (pin 3) by
capacitor C41. Because of the nonlinearity of

14

the stage, the two original frequencies plus the
sum and the difference frequencies appear at
the plate and are applied to the parallel reso-
nant circuit consisting of capacitor C10 and
variable inductor L6. Since the parallel reso-
nant circuit is tuned to 4.3 me, this difference
frequency only is coupled to the input of 1st
i-f amplifier V4 by capacitor C14.

¢. To facilitate alinement of the crystal oscil-
lator, test point 2 of J2 is connected to the con-
trol grid V8 in order that the magnitude of the
crystal oscillator drive can be determined. As
the output level of the crystal oscillator in-
creases, the control grid of V3 draws grid cur-
rent. This grid current develops grid-leak bias
with the aid of resistor R6 and capacitor C41.
The amount of grid current flow is directly
proportional to the drive supplied by the crystal
oscillator. Resistor R26, in conjunction with
the distributed and circuit capacities, functions
as a low-pass filter that permits the d-c voltage
developed across R6 to be coupled to the meter,
but blocks the oscillator signal. The crystal
oscillator is tuned properly when the voltage at
test point 2 is just below maximum.

AGO 8966A
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Figure 12. Radio Set AN/PRC-6, simplified schematic of 2d r-f amplifier stage.

d. B+ power supply decoupling is accom-
plished by resistor R7 and capacitor C13. Fila-
ment power supply decoupling is accomplished
by the low-pass filter consisting of capacitor
C11, C12, and inductor L5.

20. Crystal Oscillator V9
(fig. 14)

a. Crystal oscillator V9 is the h-f oscillator
of the receiver, furnishing an input to the mixer
stage that is 4.3 me below the frequency of the
incoming signal. The frequency of the trans-
mitter is locked to the frequency of this stage
by the afc loop (par. 24g).

b. Basically, this stage is a tuned-grid, tuned-
plate oscillator with the crystal functioning as
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the tuned circuit for the grid. The complete
tuned-grid circuit consists of the erystal, in-
ductor 116, and the input capacity of the tube.
D-c ground return is provided by resistor R28.
The tuned-plate circuit consists of capacitor
C42 and variable inductor L15. In effect, the
tuned grid, tuned-plate oscillator is a high-gain
r-f amplifier that regenerates or oscillates be-
cause of feedback between the plate and grid
circuit. The feedback is provided by the inter-
electrode capacitances. To provide maximum
capacity between the plate and grid, the tube
is triode connected.

¢. Plate supply decoupling is provided by re-
sistor R27 and capacitor C43. Filament supply
decoupling is provided by inductor L17 and
capacitor C44. The output of the oscillator is

15
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Figure 13. Radio Set AN/PRC-6, simplified schematic of mixer stage.

coupled to the mixer stage by capacitor C41.
Since the crystal operates at or very near crys-
tal resonance, inductor L16, is necessary to pro-
vide the required inductive reactance between
grid and plate of V9.

21. 1st I-f Amplifier V4
(fig. 15)

a. The intermediate frequency (4.3 me), de-
veloped in the output of the mixer is coupled to
i-f amplifier V4, amplified, and applied to 2d
i-f amplifier V5. Since the plate load is a tuned
circuit resonated to 4.3 me, further diserimina-
tion against the undesired output frequencies
of the mixer occurs.

b. The 4.3 mc output of this stage is developed
across the parallel-resonant circuit consisting
of capacitor C16 and inductor L8 and is coupled
to 2d i-f amplifier V5 by capacitor C18. Induc-
tor L8 is variable (slug-tuned) and is set to

16

resonate at 4.3 mc in conjunction with capacitor
C16 and the distributed capacity of the circuit.
C14 and R8 are the coupling capacitor and grid
resistor, respectively.

¢. Power supply decoupling for this stage is
provided by resistor R9 and capacitor C17. Ca-
pacitor C17 also bypasses the screen. Inductor
L7 and capacitor C15 form a low-pass filter to
decouple the filament power supply.

d. Switch S1 in the filament circuit is opened
during alinement of the equipment. Opening
the switch disables the 1st i-f amplifier and
reduces the gain of the equipment. With full i-f
gain, there are a number of transmitter oscilla-
tor settings that give normal afc action. The
gain must be reduced during alinement so that
only the strongest (and therefore the correct)
afc voltage is detected at test point 4. When
the switch is open, the interelectrode capacity
within the tube is sufficient to couple the i-f
signal from the input to the output of this stage.
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Figure 14. Radio Set AN/PRC-6, simplified schematic of crystal oscillator stage.

22, I-f Amplifiers V5 and V6
(fig. 16)

a. V5 and V6 are capacity-coupled, tuned i-f
amplifiers that provide additional gain and
selectivity. Circuit-wise, they are identical in
every respect. In the description that follows,
the components associated with V6 are shown
in parentheses.

b. The grid circuit consists of capacitor C18
(C22) and resistor R10 (R12). C22 (C26) pro-
vides capacity coupling to the next stage. The
plate load is the tank circuit consisting of ca-
pacitor C20 (C24) and inductor L11 (L13).
Capacitor C19 (C23) and inductor L9 (L12)
provide filament power supply decoupling. B+
power supply decoupling is provided by capaci-
tor C21 (C25) also acts as the screen bypass
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capacitor. The output of 3d i-f amplifier V6
is coupled to the limiter by capacitor C26.

c. Since the over-all gain of the three i-f
amplifiers is very high, special design is re-
quired to eliminate coupling between the input
of the 1st i-f amplifier and the output of the 3d
i-f amplifier. Capacitive coupling between cir-
cuit components is reduced by constructing each
circuit in its own shielded compartment.
Coupling through the common --45-volt B+
supply is reduced by inductor L10 (fig. 30)
functioning as a choke.

23. LimiterV7
(fig. 17)

a. Limiter V7 eliminates amplitude varia-
tions in the i-f signal and delivers a constant
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Figure 15. Radio Set AN/PRC-6, simplified schematic of 1st i-f amplifier stage.

amplitude f-m signal to the discriminator. Since
most of the noise originating in the atmosphere
and in the input of the r-f amplifier causes
amplitude variations of the signal, limiting re-
duces the audible noise output of the receiver
without affecting the intelligence carried by the
f-m signal. The limiting action occurs in the
grid circuit of V7.

b. The output from the 3d i-f amplifier, which
is applied to the control grid of V7, is relatively
large in amplitude. The peak amplitudes of the
signal extend over a greater voltage range than
the usable dynamic range of the limiter grid
circuit. As a result, the positive excursions of

18

the signal cause V7 to draw grid current and
the negative pluses drive the tube beyond cut-
off. Thus, both the positive and negative por-
tions of the signal are clipped. As a result of
grid current flow, the grid-leak combination
consisting of capacitor C26 and resistor R15
develops bias for V7 ; the level of bias developed
depends on the amplitude of signal drive. There-
fore, the bias at the control grid is an indica-
tion of i-f drive and is used in alining the i-f
amplifiers. The i-f amplifiers are tuned prop-
erly when the grid voltage of V7 is maximum.
Resistor R14 connects the grid to test point 3
of J2 to permit the voltage, which is developed
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Figure 16. Radio Set AN /PRC-6, simplified schematic of 2d i-f amplifier stage.

across resistor R15 by grid current, to be
measured. Capacitor C27 and resistor R14
form an i-f filter, eliminating the 4.3-mc com-
ponent from the test voltage applied to test
point 3 of J2.

¢. The grid-limited signal is amplified by the
tube and appears in the plate circuit. The plate
load for the limiter is the primary of trans-
former T1 in parallel with capacitor C29.
Transformer T1 provides inductive coupling
to the discriminator circuit.

d. Plate supply decoupling for this stage is
provided by resistor R17 and capacitor C32.
Screen decoupling is provided by R16 and C30.
Filament power supply decoupling is accom-
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plished by the low-pass filter consisting of ca-
pacitor C28 and inductor L14.

24. Discriminator Circuit
(figs. 18 and 19)

a. The function of the discriminator circuit
is to convert the frequency variations of the i-f
signals into amplitude variations. The audio
signal corresponding to these amplitude varia-
tions then is amplified and is used to energize
an earphone. In addition to the audio output,
another output, taken from the discriminator,
controls the afc circuit. The discriminator cir-
cuit consists of transformer T1, crystal recti-
fiers CR1 and CR2, and associated components.
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Figure 17. Radio Set AN/PRC-6, simplified schematic of limiter stage.

b. The primary and secondary of trans-
former T1 are both resonated to 4.3 mc; the
primary by capacitor C29 and the secondary by
capacitor C33. Coupling between the primary
and secondary is inductive through T1 and
capacitive through capacitor C31. The primary
and secondary windings are arranged so that
the primary voltage (e,) and the induced sec-
ondary voltage (e,) are in phase. The phase of
the secondary current, however, depends on
the secondary impedance which consists of the
series impedance of C33 and the secondary
winding. When the secondary is resonated to
4.3 me, the impedance is purely resistive. Thus
the current flowing in the secondary is in phase
with the induced voltage. In A of figure 19, the
primary voltage (e,), the induced secondary
voltage (e;), and the secondary current (i) are
vectorially represented. Since e,, e,, and i, are
in phase, the vectors representing them are all
in the same direction. When the secondary cur-
rent (#,) flows through the secondary winding,

20

the voltage (e;) developed across the induc-
tance leads the current (i) by 90° (B of fig.
19). The voltage ez, should not be confused with
e, which represents the induced secondary volt-
age. The induced secondary voltage, e,, is con-
sidered as a generator acting within the secon-
dary winding. The voltage ey is equal to the
sum of the voltages developed across each half
of the tapped secondary. This is shown in B of
figure 19 where e is shown to be the vector
sum of lher plus lher. In C of figure 19, the
half of e, developed across the top half of the
tapped secondary is designated e;; that across
the bottom half is designated e,. The total volt-
age in the top half of the secondary (ecr:) is
half the vector sum of the induced voltage, e,,
plus the primary voltage (e,) -capacitively
coupled to the center tap by C31. This is illus-
trated in C of figure 19. (Because of the value
of C31, the reactive drop across it at 4.3 mc is
negligible.) The total voltage at the bottom
half of the secondary (ecrs) is obtained by a
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similar vector addition. In this case, however,
the negative of e, is added to ¢,, since the direc-
tion of electron flow is in the opposite direction
of e;. This means that the two voltages are out
of phase.

c. As long as the input frequency remains
at 4.3 mc, the voltages applied across crystal
rectifiers CR1 and CR2 remain equal. Crystal
rectifier CR1 and its load resistor, R18, and
crystal rectifier CR2 and its load resistor, R19,
are conventional amplitude detectors. Both de-
tector circuits are arranged so that electron
flow in the load resistors is away from their
common junction, thereby developing opposing
voltages. C34 and C35 provide an i-f return to
ground. When the voltages applied to CR1 and
CR2 are equal, equal and opposite potentials are
developed across resistors R18 and R19. No
difference of potential then exists across the
combined load resistors, and no output signal
is applied to audio amplifier V8. The connection
between the junction of R18 and R19 and the
secondary center tap provides a return path for
electron flow through the resistors.

d. When the input signal frequency differs
from 4.3 me, ecr; and ecr» are no longer equal.
Assume that the input frequency is below 4.3
me. The impedance of the tuned secondary now
contains a capacitive reactive component. The
capacitive reactance causes the current flow (i)
in the tuned secondary to lead the induced volt-
age (e;). This is vectorially represented in D
of figure 19. When this current flows through
the inductance of the secondary, the voltage
(e) developed across the transformer secon-
dary leads the current by 99°. Vector repre-
sentations of the relations are shown in D of
figure 19. The total voltage developed across
the inductance is still the sum of the voltages
developed across each half of the tapped sec-
ondary. To determine the total potential across
CR1, e, is vectorially added to e,; to determine
the voltage across CR2, e, is vectorially added
to e, (E of fig. 19). The vector sums ecr; and
ecro are not equal, ecp, being greater. Conse-
quently, the potential developed across resistor
R19 is greater than potential developed across
resistor R18 and a signal is coupled to the audio
amplifier.

e. As the frequency deviation from 4.3 mc
increases, the potential difference increases;
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the polarity of the voltage difference depending
on the direction of the frequency deviation.
See F of figure 19 for the conditions that exist
when the input frequency is above 4.3 me. Since
the frequency variations of the signal occur at
an audio rate, the voltage output varies at an
audio rate. This a-f (audio-frequency) voltage
variation is the output signal of the discrimina-
tor.

f. The audio signal developed across resistors
R18 and R19 is applied to audio amplifier V8
through a filter. Capacitor C34 eliminates any
4.3-mc component from the audio signal. Re-
sistor R21 and capacitor C36 de-emphasize the
higher audio frequencies which were pre-em-
phasized in the transmitter (par. 13¢). C36
offers a higher impedance to the lower audio
frequencies than to the higher audio frequen-
cies. As a result, the division of the audio sig-
nal voltage between R2 and C36 is such that
more audio voltage appears across C36 at the
lower audio frequencies than at the higher audio
frequencies. The deemphasized audio signal
from the filter is coupled to audio amplifier V8
by capacitor C39.

¢g. An afe signal voltage that corrects the
frequency of the transmitter in the event of
oscillator frequency drift is also developed by
the discriminator circuit. During transmission,
part of the transmitter output enters the re-
ceiver (par. 17b). The transmitter signal is
amplified in the r-f amplifiers, beat against the
crystal oscillator signal in the mixer, applied
to and amplified by the i-f amplifiers, and then
is coupled to the discriminator circuit. When
the transmitter frequency is exactly 4.3 mec
above the crystal oscillator frequency, the fre-
quency of the i-f signal applied to the discrim-
inator is 4.3 mc and no output voltage is gener-
ated. If the transmitter frequency drifts, the
i-f signal applied to the discriminator is no
longer 4.3 me, and the discriminator generates
a voltage with an amplitude which corresponds
to the amount of freauency deviation and with
a polarity which indicates whether the inter-
mediate frequency has shifted above or below
4.3 me. This voltage is filtered and smoothed
and is applied to the modulator which shifts
the transmitter output frequency until the i-f
signal reaching the discriminator is 4.3 mec.
Since the 4.3 me i-f signal is produced by beat-
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ing the transmitter signal against the crystal
oscillator signal, the output frequency of the
transmitter is crystal-controlled.

k. The afc voltage appearing across C36 is
applied to the two-section, low-pass filter, which
is composed of capacitors C37 and C38 and re-
gistors R22 and R23. This filter removes any
audio component from the afc voltage. Only
the d-c voltage, caused by the transmitter fre-
quency drift, appears across C38. This d-c¢ volt-
age is applied as a corrective bias to the modu-
lator (fig. 7). Fixed bias for the modulator tube
is coupled through resistors R20, R19, R18, and
R21 and the low-pass filter to the modulator
grid. The afc voltage is in series with this
—4.5-volt bias voltage and therefore modifies
the modulator grid bias; as a result, the modu-
lator plate current.
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Figure 18. Radio Set AN/PRC-6, simplified schematic of discriminator circuit. (In some equipments, C33 consists
of a 20-uuf capacitor and a 10-uuf capacitor connected in parallel.)

25. Audio Amplifier V8
(fig. 20)

a. The audio stage amplifies the audio output
of the discriminator to provide sufficient power
to drive the earphone. Bias voltage obtained
from the bias section of the battery is applied
to the grid through resistor R84 and VOLUME

22

26. Control Circuits
(fig. 21)

a. General. The control circuits of this equip-
ment include two switches, the EXT.-OFF-INT.
switch and the PUSH-TO-TALK switch (either
the one on the case or the one in Handset H-
33(*)/PT.) These switches, in addition to
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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-
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Figure 20. Radio Set AN/PRC—-6, simplified schematic of audio amplifier stage.
phone E4 on the case is connected and connects the handset earphone into the re-
across the secondary of T2. The trans- ceiver circuits.
mitter 90-volt B+ supply also is com- (1) When the PUSH-TO-TALK switch
pleted through the EXT.-OFF-INT. on the case is depressed, the transmit-
switch, but the filaments of transmit- ter filament circuits are completed
ter tu]oes V11, V12, and V13 are not through this switch. Transmission is
energized. not possible since the microphone cir-
(2) When PUSH-TO-TALK switch S2 on cuits are not completed.
the case is depressed, the transmit- (2) When the PUSH-TO-TALK switch
ter ﬂlamer.lt ci.rcuits are co.mpl.eted on the handset is depressed, the trans-
through this switch, and the circuit of mitter filament circuits are completed
the microphone on the case is com- through this switch, and the handset
pleted through the primary of T2, microphone circuit is completed
microphone E3, and the INT. contacts through the EXT.-OFF-INT. and the
of the EXT.-OFF-INT. switch. PUSH-TO-TALK switches.
(3) 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. Posi-

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-

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

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
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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

AGO 3966A

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.

AGO 3966A

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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Symptom

Probable trouble

Correction

4. Background noise and sidetone,| 4. Antenna shorted

but no transmission or reception.

________________ 4. Correct any shorted antenna con-

dition.

5. Background noise weak; sidetone| 5. Defective mixer tube V38 or crystal| 5. Check voltage at test point 2 of

normal; no reception or trans-

oscillator V9.

J2. If abnormal, replace crystal

mission. oscillator tube V9 and mixer V3,
and perform receiver alinement.

6. No reception; transmitter circuit| 6.Improper alinement ____________ 6. Aline receiver (ch. 5) __________
operative; background noise Defective tube in receiver________. Replace tubes in receiver (par.

heard; sidetone weak.

Defective receiver circuit element.

46), one by one, and check oper-
ation.

Use signal tracing or signal sub-
stitution and make voltage and
resistance checks to locate defec-
tive component.

7.No transmission, receiver circuit| 7.Improper transmitter presetting_| 7. Aline the transmitter (ch. 5).

operative; receiver background

normal. cuit.

ment.

8. Poor sensitivity 8. Misalinement

Defective tube in transmitter cir-

Defective transmitter circuit ele-

Replace transmitter tubes and
check operation. Check power
amplifier plate current and grid
drive.

Make voltage and resistance meas-
urements to locate defective
component. Replace.

8. Correct the presetting of both
transmitter and receiver.

Trouble shoot receiver. Replace
battery. Replace tubes in re-
ceiver, one by one, and check
operation.

9. Reception distorted _____________ 9. Open grid resistor or leaky capaci-| 9. Replace C39 with capacitor known

tor in audio circuit; misaline-
ment of receiver.

to be good. If signal does not
return to normal, turn VOL-
UME control fully -clockwise,
and shunt R33 with 500K resis-
tor. If reception returns to nor-
mal, replace R33; otherwise re-
place V8.

& Reduced background noise when push-to-talk button is pressed.

38. Signal Substitution Procedures

a. Signal substitution is a servicing tech-
nique which accomplishes sectionalization by
using a signal generator to simulate normal
signal conditions. This procedure requires
signal generators capable of supplying audio
signals, and f-m signals at the intermediate
frequency of 4.3 me and over the r-f range of
47 to 55.4 me. Signal substitution for the trans-
mitter circuits is not feasible because of the
high signal level present in the transmitter.
Signal generators that can simulate the high
voltages present in the transmitter are not
readily available.

b. Because of the relatively high frequency
of the r-f and i-f channels used in this equip-
ment, the distributed capacity of even a burned-
out tube will couple the test signal from the
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input to the output of a stage. Therefore, do
not assume that because a signal is coupled
through a stage, the stage is functioning prop-
erly. The repairman can avoid this mistake
by remembering that the purpose of most of
the stages in this equipment is to amplify a
signal. Thus, a stage which provides no gain
(except for the diseriminator circuit and the
modulator) should be checked by voltage and
resistance measurements before proceeding fur-
ther.

c. The signal substitution tests deseribed in
the following paragraphs are performed from
the top of the chassis. This means that the
tube indicated in the text is removed and the
signal from the signal generator is injected into
the circuit through one of the tube socket pins.
To be able to do this the signal probes of the
signal generator must be modified. Terminate
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