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CHAPTER 1
INTRODUCTION

Section . GEMNERAL

1. Scope of Manual

a. This manual contains the theory of opera-
tion, and the instructions and data necessary
for field maintenance (higher echelon repair)
of Radio Sets AN/PR(C-8, -9, and 10 (fig. 1).
Theory explaining the system functioning of
auxiliary equipment used with these sets also is
presented.

b. Except for differences pertaining to fre-
guency, Radio Sets AN/PRC-8, -9, and -10 are
identical in structure, function, and detailed
cirecuit arrangement. With the above exception,
all three sets are treated as one and are re-
ferred to as “the radio set.” Radio Receiver-
Transmitters RT-174/PRC-8, RT-175/PRC-
9, and RT-176/PRC-10 {major components of
rudio sets) are treated similarly and are re-
ferred to as “‘the receiver-transmitter.”

2. Forms and Records

The following forms will be used for report-
ing unsatisfactory conditions of Army materiel

and equipment and when performing preven-
tive maintenance:

a. DD Form 6, Repert of Damaged or Im-
proper Shipment, will be filled out and for-
warded as prescribed in S8R 745-45-5 (Army},
Navy Shipping Guide, Article 1850-4 (Navy)
and AFR 71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the
Office of the Chief Signal Officer as preseribed
in 3R 700-45-5,

c. DD Form 535, Unsatisfactory Report, will
be filled out and forwarded to Commanding
General, Air Materiel Command, Wright-
Patterson Air Forece Base, Dayton, Qhio, as
prescribed in SR 700—45-5 and AF TO 00-353D-
54,

d. DA Form 11-239, Second and Third Eche-
lon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
¥inding, Carrier, Radar) will be prepared in
accordance with instructions on the back of the
form (fig. 26),

e. Use other forms and records as anthorized.

Section |l. DESCRIPTION AND DATA

3. Purpose and Use

The radio set is a portable receiver-
transmitter which is used to provide frequency-
modulated (fm) radio communication. It is
powered by a battery and is carried by the
operator. It also may be used in vehicular, air-
plane, or semipermanent ground installations
where an electronie power supply is used in-
stead of the baftery to power the set. Provision
also is made for homing use, remote operation,
and unattended -relay operation. For operat-
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ing details, see TM 11-612, Radie Sets AN/
PRC-8, AN/PRC-9, and AN/PRC-10.

4. Technical Characteristics

a. General.

Frequency range:
Radic Set AN/PRC-8___.20.0 to 27.9 me.
Radio Set AN/PRC-9____27.0 to 38.9 me.
Radio Set AN/PRC-10___38.0 to 54.9 me.

Number of tubes__._________. 16.
Type of modulation__________ Frequency.
Type of transmission_________ Voice.



Power souree. womeee ______. DBattery BA-274/T
or Amplifier-
Power Supply
AM-598/U (not

supplied}.
Anfenna AT-E72/PRC______. 3 feet long; semi-

rigid steel tape.
Antenna AT-271/PRC..__.... 10 feet long; multi-

sectien whip tape.
Tuning .o . ———— Single calibrated dial

continuously tunes
both transmitter
and receiver.

s Built-in ealibrator
{two Crystal Units
CR-18/1T, 1 mc
and 4.3 mc), pro-
vides 1-me calibra-
tion points
throughout oper-
ating range.

Weight (including compo- 26 pounds.

nents and battery},
b, Transmitter.
Power output:
Radio Set AN/PRC-8_.__. 1.2 watts,
Radioc Set AN/PRC-9.....1.0 watt,
Radio Set AN/PRC-10___0.9 watt.
Oscillator_. Electron coupled
Hartley, with
autgmatic fre-
guency control,

Calibration___

Microphone inputl impedanee. . 150 ohms.

Distance range__ .. ________._J5 miles. {Mavbe3
to 12 miles, de-
pending on anten-
na used and siting
conditions.)

¢. Recetver.

T¥pe oo ___ Superheterodyne,
.
Sensitivity_ .. 0.5 microvelt with

2.5 milliwatts out-
put, I5-kileeyele
deviation, 2nd =
10-decibel signal-
to-noise ratio,

Seleetivity_____ . __. 80 ke at 6 db down.
Output impedanee____________i 600 ohms.

Type of reception. ______.._.._.. Fm.

Intermediate frequency_______4.3 me.

5. Differences in Models

Circuit changes have been made in Radic

Sets AN/PRC-8, -9, and ~10. For details of
these circuit changes refer tu the notes on
the main schematic diagrams (figs. 5i-b4).
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CHAPTER 2
THEORY

Section |. BLOCK DIAGRAM

4. General

The radio set includes a battery (not sup-
plied with set), a long and a short antenna, and
a receiver-transmitter. The receiver-transmit-
ter includes a transmitter, a receiver, and cali-
bration eircuits. The block diagram (fig. 2)
shows the signal paths for each of these cir-
cuits and the relationships between them.

7. Receiver Signal Path
(fig. 2)

A fm signal, picked up at the antenna, is
applied through the antenna circuit and
through a two-stage radio-frequency (rf) am-
plifier to the mixer stage. The receiver oseil-
lator is tuned to a frequency 4.3 megacycles
{me) above the frequency of the incoming
signal. The receiver oscillator signal beats with
the incoming signal in the mixer stage where
an output frequency of 4.3 me is developed.
This frequency is called the intermediate fre-
quency (if.). The if. signal is amplified by a
five-stage if. amplifier and applied to the dis-
ceriminator. The diseriminator converts the
fm signal to an audio signal. The audio signal

ANT.

uN

is amplified by the audio amplifier and is ap-
plied to the receiver of a handset.

8. Transmitter Signal Path
(fig. 2)

Voice signals, applied from the microphone
of the handset, are amplified in the modulator
stage and applied to the input circuit of the
transmitter oscillator. In this circuit, the aundic
amplitude wvariations cause the transmitter
frequency to vary above and below its center
frequency. The frequency-modulated output of
the transmitter oscillator is applied to the
antenna circuit and the antsnna. A portion
of the transmitter oscillator output beats with
the receiver oscillator in the mixer stage, The
output signal from the mixer is applied to the
automatic frequency control (afe) driver stage.
This signal is the afc signal. If the transmitter
oscillator signal is the correct frequency, the
afc signal produces no change in the trans-
mitter oseillator frequency. If the transmitter
oscillator signal tends to drift off frequency,
the afc signal, applied to the transmitter oscil-
lator stage through the afc driver stage and

HARDSET

MIXER IF.

RECEIVER

AUQIO ———fﬂ

AWtR ANT.
osG oKT RF
[<)

HANBOSET L
MICROPHONE

o—4

T—‘ DIsScR
)

Q58

ACGVR

4.3-mc J

AFC

SOUELCH l

TRAQGS -

Figure 2. Recetver-trangmiiter, block diagram.
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the moduiator stawe,
neglioible amount.

reduces this drifl to s«

9. Calibration Signai Path
Thereceiver-transmitter contains twocerystal-
conmtrolled oscillators. One of these is a 1-mc
oscillator: the other is a 4.3-mc oscillator. Both
of these oscillators are used to calibrate the
receiver oscillator. During ealibration, when
the radio set iz tuned to a whole number me
point, the harmonic of the 1-me oscillator,
which is equal to this whole number, s applied
10 the receiver antenna cireunit and iz amplified
by the two-stage rf amplifier. This signal then
beats with the receiver oscillator signal in the
mixer and produces an if. signal. If the receiver

oacillitor is exactly on frequeney, the i signal
frequency is 4.5 me. A= this if, signal is ap-
plied to the diseriminator. if i1z beat with the
aceurately tuned 4.8-me signal from the erystal-
controlled 4.3-me oscillator. When the receiver
oscillator is on frequency. the heat frequency
is zero. When the receiver oscillator is off
frequency, an audio beat frequency is developed
in the diseriminator. amplified by the audio
amplifier, and applied to the handset recetver.
When the receiver oscillator is calibrated to
produce a zerc beat in the handset receiver, it
is on freguency. For reference purposes, the
control panel of the receiver-transmitter is
shown in figure 3.

Section 1ll. RECEIVER STAGES

10. Antenna Cireuit
(fig. 4)

The antenna circuit (which is used for both
the transmitter and the receiver) has three
connectors on the front panel (fig. 3) to which
antennas may be connected. A long whip an-
tenna (Antenna AT-271/PRC) plugs into
LONG ANT connector J1. A shorting strap
on the plug of the long antenna connects C12
and L8, which are necessary to tune the antenna
cirenit in Radice Sets AN/PRC-9 and -1¢. In
Radio set AN/PRC-8. €12 and L6 are not in-
cluded. (C12 is ganged with TUNING capaci-

LONG ANT i AUX ANT

CPOINTER: TUNING
] /ABIUST

tor C9). A short antenna (Antenna AT-272
PRC) plugs into SHORT ANT connector J2.
This antenna is tuned by L7 which also is
ganged with TUNING capacitor C8. Antenna
Equipment RC-292 or Homing Antenna AT-
339/PRC (or AT-340/PRC) can be plugged
into AUX ANT connector J8. The sighal picked
up in the antenna is applied to the tuned ecir-
cuit consisting of L9, C2A, and C20. C9A is
part of the TUNING capacitor. The iron core
of 19 is adjustable for alinement of the radio
set at the low end of the dial. C20 is a trim-
mer that is adjustable for alinement at the high

VOL.  SQUELCH,

SHORT ANT LITE CaP -

DIAL LOCK -

- POWER'

TM BIZ R

Figure 2. Control panel.
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Flgure 4. Antenna eiventf,

C19 couples the signal from

the antenna coil te first rf amplifier V4.

11. Rf Amplifiers
(fig. 5)

a. First Bf Amplifier. The signal from the
antenna circuit is applied through coupling
capacitor C19 to the control grid of first rf
amplifier V4, a pentode type 1AD4. The signal
is amplified by V4 and is then fed through
coupling capacitor C23 to the grid of second
rf amplifier V5.

(1} Grid resistor R14 provides a direct-

AGD R33A

current (de) return to ground. The
plate tank circuit consists of C9C, C22,
and C60 in parallel with L.11. C9C is
a section of the TUNING capacitor.
L11 is adjustable for alinement of the
rf amplifier at the low end of the dial.
C22 is adjustable for alinement at
the high end of the dial.
parallel with C22, has a negative tem- (2
perature coefficient. When changes in
temperature cceur, the value of L1l
changes. The value of C11, however,

€60, in

I
[

MEUTRALIZING
VOLTAGE FOR V3

T™M 4065 -2

changes in the opposite direction from
that of L11. This minimizes changes
In the resonant frequency of the plate
tank circuit. The rf signal is returned
to ground through C24 from a tap on
111. The screen grid is connected
to the oppoesite end of 1.11 from that
of the plate. This puts an rf voltage
at the screen that is opposite in
polarity to that of the plate. This pro-
vides a negative feedback voltage that
prevents oscillation of the amplifier.
in Radio Sets AN/PRC-8 and -9, the
gain of the first and second rf ampli-
fiers is higher than it is in Radio Set
AN/PRC-10. In order to lower the
gain of the rf amplifiers in these gets
to provide greater stability, the plates
of V4 and V5 are connected to taps
on L11 and 1138 instead of to the
tops of the coils.

2) B+ is applied to the plate and screen

throuagh R15. Ri5 and (24 form a
decoupling filter that isolates the B
supply from rf voltages, Tilament

7



vollawre 1¢ applied through contacts 8
and 7 of receive-transmit relay K1 and
throurh rf choke L10. C21 bypasses
the filament for rf. Contacis 8 and 7
of K1 are open when the radio set is
in the transmit condition and the
firat rf amplifier is de-energized. This
prevents the transmitter oscillator
output (which is developed across 1.9)
from being amplified by the first rf
amplifier. This would owverload the
second rf amplifier and the mixer, For
further details refer to the afc circuit
(par. 21}.

b. Second Rf Amplifier. The output signal
from the plate eircuit of V4 is applied through
coupling capacitor C23 to the control grid of
second rf amplifier V5. This tube, a pentode
type 5678, amplifies the signal and feeds it
through coupling capacitor C47 to the input
circuit of the mixer. The design of this ampli-
fier is the same as that of the first rf amplifier
except that filament voltage is applied directly
to the filament instead of through the contacts
of relav X1. This keeps the second rf amplifier
in operation both for reception and transmis-
sion. During transmission, a portion of the
transmitter oscillator signal is applied through
R18 to the control grid of second rf amplifier
V5. It is amplified by V5 and applied to the
mixer where it beats with the receiver oscillator
signal to form the afc signal (par. 21).

12. Receiver Oscillator
(fig. 6)

a. The receiver oscillator supplies a signal
4.3 me higher than the frequency to which the
receiver-transmitter is ftuned. During recep-
tion, this signal beats with the incoming signal
to produce the required if. frequency. During
transmission, thig sighal beats with a portion
of the transmitter oscillator signal to produnece
the afe signal.

b, The receiver oscillator is a pentode type
1AD4. The plate and screen are tied together
externally by a connection between pins 1 and
9 so that the tube operates as a triode. The
cirenit is a series-fed Hartley oscillator in
which plate-to-grid feedback occurs across L21.
The plate circuit is from the plate of the tube
through C46 te ground and then up through

8

the lower portion of 1L.21 to the cathode. The
voltage in the plate (lower) section of 121
induces a voltage in the grid (upper) section
of the coil. The grid circuit extends from the
grid (pin 4) through the parallel grid capaci-
tor grid resistor combination of C44 and R26
and through the upper section of 121 fo the
cathode. The tuned cireuit eonsists essentially
of L21 in paraliel with COE. (41 is a padder
eapacitor in series with CIE and serves to re-
duce the effective capacitance of C9E and track
the receiver oscillator 4.5 me higher than the
rf signal. C43 iz a variable trimmer. C42 is a
temnerature compeunsating capacitor. The core
of L21 is adjustable for alinement of the re-
ceiver oscillator at the low end of the dial; C43

is adjustable for alinement at the high end of
the dial.

¢. A portion of the receiver oscillator voltage
is applied from the filament of V8 to the mixer
stage. Filament power is applied to the receiver
oscillator from the mixer filament circuit, B
power is applied to the plate of V& through
decoupling resistor R28. R27 and C45 form a
decoupling filter between the grid and a test
point at terminal 1 of test connector J7.

13. Mixer
(fig. T)

a. A signal at the frequency to which the
radio set is tuned iz applied to the mixer frem
the output of the sscond rf amplifier at the
same time that a signal 4.3 me higher is applied
from the receiver oscillator. These two signals
beat in the mixer to produce a different fre-
quency {4.3 mc). The ocutput of the mixer is
tuned to this frequency which is called the inter-
mediate frequency. All frequencies outside of
this if. band are rejected.

b. The output from the second rf amplifier is
applied to the control grid (pin 4) of mixer V§,
a pentode type 5678. R1RB is the grid-leak bias
resistor. The signal from the receiver oscilla-
tor (4.3 mc higher than the signal from the
second rf amplifier) is applied across L1A, L16
is returned to ground threugh C29. A portion
of the voltage across L16 is applied to the
cathode of V6. The beating (mixing) of the
rf signal (injected at the control grid) and
the receiver oscillator signal {injected at the
cathode) produces an intermediate frequency

AGO 633A
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Figure 8. Receiver oscillator eircuit.

of 4.3 mc in the plate eircuit. The plate circuit
consists of C80 and the primary of T2. This
is a parallel eircuit which is tuned to resonance
at 4.3 me. The voltage developed in this circuit
is passed through transformer T2 to the grid
circuit of the first if. amplifier and through C31
to the grid circuit of afc driver Vi.

¢. Filament voltage is applied to the filament
through Li5 and through L16. C29 and L15
decouple the de filament supply from rf volt-
ages. L14 keeps the filament above rf ground.
B4~ voltage is applied through R19 to the screen
{pin 2) and through the primary of T2 to the
plate (pin 1) of the tube. R19 and C32 form
a B+ decoupling filter.

14. |f. Amplifiers
{fig. 8)

2. There are five if. stages in the receiver.
These are all identical. Hach stage is a her-
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metically sealed can. The cans have reference
symbols U101, U102, U103, Uld4, and U105
The five cans plug into sockets X7, X8, X9, X140,
and X11, respectively. Because the cans are
identical, the components and the component
reference symbols in each can are identical.
Therefore, a description of one of these stages
covers all five if. stages.

b. The input signal is applied across ter-
minals 1 and 2 of the can (not the tube) from
the secondary of the transformer of the previ-
ous stage. The transformer secondary forms a
series tuned circuit with L101 and C101 which
is resonant at 4.3 mc. The voltage across C101
is appled to the control grid of V101. The if.
return to ground from C101 is through C102A.
The de return to ground is through R101. In
each succeeding if. stage, the signal level is
greater and the grid bias voltage developed
across R101 is greater. At the fourth and fifth

?
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if. amplifiers, this bias voltage, together with
the relatively low plate voltage, produces limit-
ing action. This clips the positive and nega-
tive peaks from signals which exceed a certain
amplitude and applies a signal of constant
amplitude to the discriminator stage.

¢. The plate tuned circuit, consisting of C108
and the primary of T101, is resonant at 4.3 me.
R104 is across this circuit to broaden its re-
sponse t¢ the desired bandwidth (aprx. 100

1¢

kiloeyeles (ke) ). The output signal is passed
through T101 to the next siage.

d. The 67.5-volt supply is applied to the plate
through decoupling filter R108 and Ci02D and
through the primary of T101l. From the top
of R103, voltage is applied to the sereen through
an additional decoupling filter consisting of
R302 and C102B. The 1.5-volt supply is applied
to the filament through contacis 8 and 7 of
receiver-transmit relay Kl and L102. C102C

AGO 633A
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Figure 8, Diseriminator frequency response curve.
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and L102 form an rf filter which keeps rf out
of the filament,

15. Receiver Discriminator
(figs. 9 and 1)

a. Discriminator Function. The receiver dis.
eriminator changes fm signals to audio signals.
The if. signal applied to the discriminator is
frequency modulated and shifts above and be-
low the 4.3.mec center frequency at an audio
rate. The amplitude of the modulating voltage
at the transmitter determines the amount of
deviation of the transmitter rf carrier and the
receiver if. signal. The output voltage of the
discriminator varies with the frequency of
the input signal as shown in figure 9. The dis-
criminator output, therefore, is an audio signal.
The amplitude of the audio signal is propor-
tional to the frequency deviation (shift) of the

1



fm signal. The frequency is equal to the fre-
queney with which these deviations occur.

b. Cireuit Operation. The series circuit con-
sisting of the secondary of T101 of the fifth if.
amplifier (fig. 8), and L201 and €202 in the
discriminator can (fig. 10), is tuned to 4.3 me.
The voltage across €202 is coupled through
M203 te the discriminator tuned circuit con-
sisting of L202 and C205. This circuit also is
tuned to the if. frequency (4.3 me). C204 un-
balances the upper and lower halves of the
diseriminator circuit. This unbalancing is
necessary in order to produce unequal ac volt-
ages across CR201 and CR202 when the if.
signal is above or below 4.3 me. The ac signal
in this circuit is rectified by crvstal rectifiers
CR201 and CR202 to produce de voltages across
R201 and R202. At the if. center frequeney,
these voltages are equal and opposite s¢ that
the de output of the discriminator is zerc, When
the sienal shifts above the if. center frequency,
the de voltage across R201 exceeds that across
R202 and the disgriminator output voltage is
positive. When the signal shifts below the if.
center frequency, the de voltage across R202

exceeds that across R201 and the diseriminator
output voltage is negative. As the frequency of
the if. signal keeps shifting at an audic fre-
quency, the polarity and amplitude of the dis-
eriminator output voltage keeps shifting at an
audio frequency. The output voltage, which is
an audio signal, is obtained at terminal 7 of
T20% and is applied through if. decoupling filter
B23 and C38 to VOL conirol R24. C206 pro-
vides a return to ground for if. from CR201.
When the radic set is being calibrated, the
signal from the 4.8-mc ecalibration oscillator is
applied to the discriminator ecircuit through
terminal 6 of C201. The value of C201 is made
small to decouple the ealibration osciliator cir-
cuit from the discriminator input eircuit.

16. Audioc Amplifier
(Ag. 11}

The audio output from the discriminator is
applied to VOL control R24 and from the mov-
able contact on R24 through C39 to the control
arid of audio amplifier V7. R25 is the grid-
leak resistor. A Dbias of —6 wvolts Is applied
through this resistor from the G-volt supply.
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R 2 |
| 5 ZTOM
| ez 4 ‘;J:
ce08 ;
‘ —L 100
RzO2 1
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ZraK =
cEOL 47 330
i & 12 l
FROM . e L .
CAL 03¢ {VI0) PLATE 1 13 l cR202 !
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| s T F)
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OF LI0S * 1
| S B |
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Figure 10. Discriminator eircuit.
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AUDIO SIGNAL
FROM RZ3

NOTES:
i. CAPACITORS ARE IN UUF.
2. CONTACTS 7 AND B OF
1 ARE CLOSED ONLY
DURING RECEPTION.

TG ~&Yv

TO +1.5Vv

3 TO TERM. A

OF J8
P

||}

¥
TO+&T.5V

T™ 40ES-6

Figure 11. Audie amplifier cireuit.

The plate circuit consists of the primary of T3,
which is shunted by C40 to reduce the output
of the higher audio frequencies. The secondary
of T3 iz connected across terminal A of AUDIO
connector J8& and ground. (The handsef re-
ceiver is connected to these terminals.) The
1.5-volt supply is applied to the filament
through contacts 8 and 7 of receiver-transmit
relay K1. When the radio set is transmitting,
these contacts open to disable the audio ampli-
fier. The 67.5-volt supply is applied directly
to the screen grid of the tube and through the
primary of T3 to the plate.

17. Squelch Circuit
(fig. 12)

a. When the squelch circuit is operating, it
grounds the audio output from the discrimina-
tor and silences (squelches) the receiver. The
high side of VOL control R24 is connected to
contact 3 of squelch relay K2. When K2 is ener-
gized, contacts 3 and 4 close and a cirenit is
completed through these contacts and the ON
or CAL position of the POWER switch to
ground. (In some earlier models, terminal 4
of K2 was connected directly to ground.} When
SQUELCH control R35 is turned to its extreme
counter-clockwise position, it opens switch S2
which is in series with the filament of V11,

This de-energizes the tube and disables the
squelch cireuit.

b. The plate current of V11 operates K2. This
current is coentrolied by the grid bias voltage

AGO 6354

at pin 4 of V11. R35 and R36 form a voltage
divider between the —6.volt supply and the
+67.5-volt supply. The adjustable tup on R&5
is set to apply a low negative voltage (approxi-
mately 1.7 volts) to the control grid of the
tube through grid current limiting resistor R37.
This bias voltage allows just enocugh plate cur~
rent to flow to energize (pull in) K2. When the
receiver picks up a signal, it develops a negative
bias voltage at the grid of the fifth if. amplifier.
This voltage is applied to the control grid of
V11. When this voltage exceeds 2.5 volts. it
reduces the plate current below the value
hecessary to keep K2 pulled in. K2 releases,
breaking the connection between contacts 3
and 4 and removing the short from the audio
circuit. This unsquelches the receiver. When
the signal stops, K2 pulls in again and squelches
the receiver.

¢. Contacts 4 and 5 of K2 are used only when
two radio sets are used for retransmission
(fig. 23). R37 decouples R385 from the erid
circuit of the fifth if. amplifier,

18. Cailibration Oscillators
(fig. 13)

a. I-mc Calibration Oscillator. The 1-mc cali-
bration oscillator, V9, is a modified Pierce oseil-
lator. Feedback from plate to grid is through
C48 and crystal Y1. €48 and C47 form a volt-
age divider which determines the amount of
feedback voltage applied to the grid circuit. R29
is the grid-leak resistor. C47 and C49 provides

13
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Figure 12, Squeleh cireuit.

the proper loading across crystal Y1 for geod
frequency stability, 122 keeps the cathode
above ground potenfial for rf. R30 is the plate
voltage-dropping resistor. Crystal Y1 accu-
rately controls the oscillator frequeney at 1 me.
The oscillator voltage is applied from pin 5
of the filament to antenna coil L9. For the
theorv discussion of receiver calibration, see
paragraph 9.

b, 4.3-me Calibration Oscillator. The 4.3-mce
oseillator, V10, is a Pierce electron-coupled
ascillator. The screen grid (pin 2) operates as
the plate of a triode oscillator. The plate (pin
1) is electron coupled to the triode oscillator
through the tube electron flow. Because the out-
put is taken from the plate circuit of the tube,
electron coupling isolates the output loading
from the oseciilator cireuit. The output voltage
at the plate is coupled to the diseriminator in-
put circuit where it beats against the if. fre-
quency produced by the mixing of the receiver
oseillator gignal with a harmonic of the 1-mec
oscillator. The oscillator section of the fube con-
sists of the filament, control grid, and screen
grid. This circuit is very similar to the l-me
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oseillator circuit. Voltage is fed back from the
screen (pin 2) to the control grid (pin 4)
through C52 and crystal Y2. €52 and C50 form
a voltage divider which determines the amount
of feedback voltage applied to the grid circuit.
R31 is the grid-leak resister. C50 and C51 pre-
vide the proper loading across crystal Y2 for
good frequency stability. L23 provides rf isola-
tion between the filament of V11 and the 1.5-
volt supply. R33 and C54 form a decoupling
filter between the B+ supply and the plate and
screen of the fube., R32 is the plate load re-
sistor. R34 is the oscillator plate load resistor.
{The screen grid, pin 2, is the plate of the
triode oscillator.)

¢. Filament and Dial Light Cireuits. The
1.5-voit supply is applied through the CAL
position of the POWER switch to the filament
of V9 and V10 and fto dial light E8. These
three circuits are in parallel. E8 and the fila-
ment of V10 are returned directly to ground.
The filament of V9 is returned to ground
through a portien of antenna coil L9 (figs. 51
through 54).

A4G0 B33A
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Calibration osectllator cireunits.

Section . TRANSMITTER STAGES

9. Modulator
(fig. 14)

a. The modulator has twoe functions. It fre-
quency-modulates the transmitter oscillator and
is also a part of the afc circuit that prevents
the transmitter oscillator from drifting off fre-
quency. Both functions are accomplished by
the variation in inductance of transformer L4
when the plate current of V2 varies. The afc
circuit is explained in paragraph 21.

b. Transformer L4 1is operated near its
magnetic saturation point. When the current
through L4 is increased. its permeability and
inductance decrease. When the current through
L4 is decreased, its permeability and inductance
increase. This is shown on figure 15. The pri-
mary of L4 is in the plate circuit of V2. There-
fore, changes in the plate current of V2 produce
changes in the inductance of the primary and
secondary windings of L4, The secondary wind-
ing of L4 is in parallel with a portion of L3
{which is part of the tuned grid circuit of
transmitter oscillator V3). Therefore, changes
in the inductance of the secondary of L4 pro-
duce changes in the frequency of the trans-

AGO 6324

mitter oseillator. When these changes occur at
a rate which corresponds to the frequency of
the audio signal coming from the microphone
of the handset, the transmitter oscillator is
frequency modulated by this audio signal.

¢. Voice signals are applied from the micro-
phone of the handset through transformer T1
to the grid of V2. C7 is the audio-frequency

N

INDUCTANCE OF L4 —»
=]

CURRENT ———m»
NOTE:
FOINT O 15 OPERATING POINT WITH MO INPUT
SIGNAL TO MODULATOR. T™M 4065-9

Figure 15. Variation of inductance with current in Li.
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(af} ground return for the secondary of TI1.
In carlier models, C8 and R1{¢ form a voltage
divider across the secondary of T1. C8 pre-
emphasizes the higher audio frequencies. In
later models, C8 is replaced by R1Z (note 8§,
fiz. 14} (This new R12 should not be con-
fused with an R12 used in earlier models in
the grid cireuit of V3.) The audio signals at
the grid of V2 cause the plate current of V2
to change at an audio freguency. This causes
the inductance of 1.4, and the fregquency of
transmitter osciliator V3, to change at an audio
frequency.

d. The grid bias cirenit for V2 is shown on
fipure 16. In this circuit, there are two dc
voltage sources in series. The first is the nega-
tive grid-leak bias voltage developed across
R11 by transmitter oscillator V3. The second
is the ontput voltage of the afc discriminator

eireuit which is developed across C6 (par. 21),
When the transmitter oscillator is on freguency,
the output voltage of the discriminator circuit
is zero. However, when the transmitter oscil-
lator drifts off frequency, a positive or nega-
tive de¢ voltage is developed across the cutput
of the afe discriminator, depending on whether
the frequency drift of the transmitter oscilla-
tor is up or down. The vector sum of the voit-
age across R11 and the afc output voltage is
the bias voltage at the control grid of V2.

¢. The 4-135-volt supply is applied from con-
tact 6 of receive-transmif relay K1 (fig. 14) and
the primary of L4 to the plate of V2. The 1.5-
volt supply is applied from contact 9 of K1 to
the filament of V2. Both pairs of contacts are
cliosed only during transmission, so V2 operates
only during transmission.

AFG SIGNAL
FROM AFC
DRIVER W1 MODULATOR
L ] ve
RY
CRI 180K E1C £26 a
. T NNNO o
R4
35K
r—A NN
—=ca L2 e
Tmo 390
RS
33K
AN
NOTES:
GRE2 {.UNLESS OTHERWISE SHOWN,
gl RESISTORS ARE (N OHMS,
GAPAGITORS ARE IN UUF,
=5 RT 2. VALUES OF RY AND RIt, AND
Iaz 5,600 DIRECT GCONNECTION FROM
— EIC TO £2C ARE ONLY IN
LATER MODELS OF RADIO
SET.
EIA
NEGATIVE
GRID-.EAK
VOLTAGE
FROM
XMTR 0S80 R
6,800

TM 4065-10

Figure 16. Goid bias cireuit for modulator.
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20. Transmitter Oscillator
{fyr. 17)

4. Transmitter oscillator V3 is an electron-
coupled, neutralized output, Hartley oscillator.
The oscillator section of the tube consists of
the filament, the control grid, and the sereen
grid. The plate circuit of the tube has no con-
nection to the oscillator section except through
the electron coupling in the tube. Variations
in frequency or loading in the plate circuit
therefore do not affect the stability of the
oscillator.

h. The oscillator tuned circuit consists of L3
and C9B. C11 is a trimmer used for trans-
mitter oscillator alinement at the high end of
the dial. L3 is slug-tuned to permit alinement
at the low end of the dial. The lower tap on
L2 is connected to the filament of V3. The
portion of L3 between this tap and ground is
in the plate section of the Hartley oscillator.
(In Radio Sets AN/PRC-8 and -9, this section
of L3 is shunted by R6 to provide the proper
value of rf plate voltage.) The screen grid
(pin 6), which operates as the plate of the
oscillator section, is returned to ground through
(18 and then back through the lower section
of L3 to the filament of V3. The remaining
portion of L3 is in the grid circuit of the
oscillator. The upper tap on 13 is connected
to the secondary of L4 which is in parallel
with the portion of L3 below this tap. Changes
in the inductance of L4 produce changes in
the resonant frequency of the transmitter-
oscillator tuned cireuit and, therefore, produce
changes in transmitter frequency. The tuned
circuit is coupled to the control grid of V3
through C1G and parasitic suppressor E3. On
earlier models R12 is a grid-leak resistor con-
neeted directly between the control grid and
cathaode of V3. On later models R12 has been
nmitted and the values of R13 and R11 have
been reduced to provide the relatively low de
path from control grid to cathode that was
provided by R12. In models from which R12
has been omitted, the return from ground to
cathode is made through the lower portion of
L3. R13 and C15 form a decoupling filfer to
prevent rf from being applied to terminal E1A
of the afc driver box,
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¢. The plate (pin 1) of V2 is coupled through
C16 to the tank eircuit consisting of L9 and
C9A. C20 is a trimmer used for alinement of
the trangmitter oscillator at the high end of
the dial. L9 is siug-tuned to permit alinement
at the low end of the dial. The portion of L9
below ground potential and C17 provides a path
for a neutralizing (compensating) voltage to
the cathode of V3. This neutralizing voltage
minimizes frequency variations caused by varia-
tions in antenna loading. {Variations in antenna
loading are produced when different antennas
are used or when the distance between the
anhtenna and some object such as a house, free,
vehicle, or ground, is varied.}) Frequency varia-
tions caused by variations in antenna loading
are greater at the high end of the dial than at
the low end. Neutralizing adjustment, there-
fore, is made only at the high end of the dial
This adjustment {8 made during alinement of
the transmitter oscillator.

d. Qutput coil L2 is tapped down for connec-~
tion to the antenna jacks. This decreases the
transmitter-oscillator frequency variations due
to variations in antenna loading. L& is con-
nected to three antenna jacks. J1 is the LONG
ANT jack, J2 is the SHORT ANT jack, and J3
is the AUX ANT jack. When the long antenna
is plugged into J1, the connector on the end
of this antenna makes a direct connection be-
tween C12 and L6, which are used only in Radio
Sets AN/PRC-9 and -19 to tune the long an-
tenna. C12 is ganged with TUNING capacitor
C9. The short anteuna plugs into J2 and is
tuned by L7 which is ranged with C2. An
auxiliary antenna. used for semipermarent in-
stallations is connected to J3. No tuning is
provided for this antenna.

¢. The output of the transmitter oscillator is
coupled through C19 to the control grid of first
rf amplifier V4 to develop an afc signal. In
most models of Radie Set AN/PRC-10, a direct
connection is made from the filament of V3
through RE to the contrel grid of second rf
amplifier V5. The filament of V3 is above rf
ground. This provides an alternaie path for
the transmitter oscillator signal. The afc cir-
cuit is explained in paragraph 21.

f. The +135-volt supply is applied through
contacts 5 and 6 of K1 to the screen (pin 6)
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and from the screen through L8 to the plate
{pin 1) of V3. Contacts 5 and ¢ of K1 are
closed only when the set is transmitting. LB
isolates the plate and the screen for rf. The
negatiye 6-volt supply is connected through con-
tacts 3 and 4 of K1 and rf choke L5 to the fila-
ment of V3. C13 is an rf bypass across the
filament. Ci4 and L5 decouple the rf voltage
in the filament of V3 from the negative 6-volt
supplv.

21. Afc Circuit

a. The purpose of the afe cireuit is to pre-
vent the fransmitter oscillator from drifting
off frequency. The trunsmitter oscillator signal
is coupled through C19 (figs. 51-54) to the con-
trol grid of first rf amplifier V4. (The first rf
amplifier does not operate during transmission
beeause its filament eircuit then is open.) From
the grid of V4 it is passed through the grid-
to-plate interelectrode capucitance of V4 (in
Radio Sets AN/PRC-8 and -9} and through
distributed wiring capacitance to the control
grid of second rf amplifier V5. This iz a high
impedance path; therefore, only a weak signal
reaches the grid of the second rf amplifier. The
output of the transmitter oscillator is weaker
in Radio Set AN/PRC-10 than in Radio Sets
AN/PRC-8 and -9. Therefore, in Radic Set
AN/PRC-10, a lower impedance path is pro-
vided from the filament of transmitter oscilla-
tor V3 (the filament is above rf ground poten-
tial) through R8 t{o terminal E5H which con-
nects to the control grid of second rf amplifier
V5. The signal at the control grid of V5 is
amplified and applied to mixer V6, where it
beats with the receiver oscillator signal to
preduce an if. cutput at the mixer plate. A
portion of this if. is coupled through C31 te
the control grid of afe driver V1. This is the
afc signal (fig. 18). When the transmitter
oscillator is on frequency, the center frequency
of the afe signal is 4.3 me; when the trans
mitter oscillator freauency is foo high, the
center frequency of the afc signal is below 4.3
me; when the transmitter oscillator frequency
is too low, the center frequency of the afe signal
is above 4.3 mec.

b, The afec signal is amplified by afe driver
V1. The plate tank circuit of V1 consists of
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C2 and L1, which are tuned o 4.2 me (fig. 18) .
C1lA is the screen bypass and alse returns Li
to ground for rf. The (7.5-volt supply is applied
through R2 to the screen and then through L1
to the plate of V1. R2 and C2 decouple the
plate and screen from the B-- supply. R1 is
the grid-leak resistor. The 1.5-volt supply is
applied te the filament through contacts 8 and

9 of K1. These contacts are closed only during
transmission,

¢. A portion of the afe sicnal voltage aerose
11 is applied through C3 to the afc diserimina-
tor circuit. L1 is tapped down to prevent the
diseriminator circunit from varving the load of
the plate tank circuit of V1. The discriminator
circuit develops a positive voltage across C6
when the center frequency of the afe signal is
above 4.2 mec, a negative voltage when the
center frequeney of the afe sipnal is below 4.3
me, and zero voltage when the center fre-
quency of the afe signal is at 4.8 me. The bias
voltage at the control grid of modulator V2 is
equal to the vector sum of the dc voltages de-
veloped across R11 and Cé (fig. 16). The volt-
age across R11 is part of the grid-leak bias
voltage developed by V3. This is a constant
negative voltage. The voltage across C6 varies
when the transmitter oscillator drifts off fre-
guency. When the transmitter oscillator fre-
quency is too high, the center frequency of the
afc signal is below 4.3 mec and the voltage across
C8 becomes negative. This reduces the plate
current of V2, increases the inductance of 1.4,
and reduces the transmitter oscillater fre-
quency to its proper value (par. 195). When
the transmitter oscillator frequency is too low,
the center frequeney of the afc signal is above
4.3 mc and the voltage acress C6 becomes posi-
tive. This increases the plate current of Vg
lowers the inductance of 1.4, and railses the
transmitter oseclllator freguency to its proper
vilue. '

d. C4 and L2 are tuned to 4.3 mec. CR1 and
CR?2 are germanium diode rectifiers which pro-
duce dc outputs across the R4 and R5 respec-
tively. C6 connects CH1 te C1B which provides
the if, refurn to ground. CI1B alsc returns CR2
to ground for if. C5 is an unbalancing capaci-
tor which provides stable discriminator opera-
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tion. This unbalancing capacitor prevents the
development of equal and opposite if. currents
which would cause the discriminator output to
pe zero at all frequencies. R9 and R7 are if
isolating resistors which prevent if. signals
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Section IV, POWER AND CONTROL CIRCUITS

22. Power Sources

a. Battery BA-279/U. Battery BA-279/U is
the power source for the radio set when it is
pack mounted. The battery voltages are avail-
able at an eight-terminal receptacle. The sche-
matic diagram and a test chart of the battery
are shown on figure 19. The battery and re-
ceiver-transmitter eases are shown separated
on figure 20.

b, Amplifier-Power Supply AM=598/U. Am-
plifier-Power Supply AM-598/U (TM 11-
5055) is the power source for the radio set in
24.volt vehicular installations. It supplies ap-
proximately the same voltages as Battery BA-
279/U. These voltages are available at an
eight-terminal receptaclte similar to the one on
Battery BA-279/1.

23. Centrol Circuits
{(fig. 21)

Application of power to the radio set is con-
trolled by POWER switch S1. Receive-trans-
mit econtrol is provided by the handset push-
to-talk button. Additional controls are pro-
vided by SQUELCH switch 32, and by Control
Group AN/GRA-6.

a. POWER Switch at OF F. When this switch
is at OFF, there is no ground return for the A,
By. B., and C voltage supplies and no power
is supplied to the radie set.

bh. POWER Switch at ON. In this position of
the switch, all four veltage supplies are re-
turned to ground. The filament circuifs of all
receiver tubes except squelch tube V11 are com-
pleted. The filament circuit of V11 is completed
when SQUELCH switch 32 is closed. Plate
and screen voltages are supplied to all receiver
tubes and to calibration oscillators V& and
V10. This puts the receiver in operation. (The
calibration oscillators do not operate because
their filament circuits are open.}

¢. POWER Switch at ON, Push-To-Talk
Button Pressed. When the handset push-to-talk
button is pressed, it disables the receiver and
operates the transmitter. Two pairs of contacts
on the push-to-talk switch close and complete
circuits through receive-transmit relay K1 and
through the handsef microphone.
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Figure 19, Batiery BA-279/1 schematic diagram and

test chart,
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CASE CY-744/PRC

RADIO RECEIVER~
TRANSMITTER
CASE

DRAIN-

JACK B8ATTERY |
PLUG -~ COVER® "~ PLUG PI

BATTERY BA-279/U

'SATTERY CASE
RUNNER

TTM G12-106 iR

Elgure 20, Raticry and recelver-transmiffor canc., aepami fod.
11 ] f

(1Y One pair of contactsy completes a eir-
vait from the G-volt =upply throuch
the coll of recelve-transmit relay K1
When the relay pulls in, eontaers 3
wed 4 elose. Toand ¥ open, 3 and 9
close, and 5 and 6 close, The ciosure
of contacts 3 and 4 completes the 6-
volt filament circuit of transmitter
aacillator V3. The opening of cun-
tieis 7 oand 2 breaks the filament cir-
cuits of first rf amplifier V4, the if
ampliters (UI0T through 1710571, nid
audio wmpliter V7, The ciosurs of
contavts 3 and 9 completes the 1.5-
volt flument cireuits of afe driver V1
and modolator V2, The closure of con-
tacts & and B econneets the 135-voll
supply to the plate of fransmitter
useiliator VAL

(2Y The second pair of contact2 of the
hHundset push-to-laik switch comletes

rhe microphone civeuit. This eireuit
extends  from the supply
through contacts 3wl 9 of K1, the
primary ol micropiege transformer
T1, the handset meropione, the hand-
set switeh, chussis groumd, and baek
through the ON position of POWER
switch 81 to the necutive terminal
nt the TA-valt anppiv,
do POVWVEDR SNewedich of AL 3 DIAL LITE.
When the switeh i at AL & DIAL LITE, it
comtpietes the =ame cirenit= a2 when it is at ON.
It also compietes o cireait frem the 1.5-volt
supply through the tlaments of the two cali-
bration oseillators (V9 and V10) and through
dial Tnmp B2 Thix puts the receiver and the
calthration osciilators in operation and furns
on the dial Heht, {The CAL & DIAL LITE
pusition ot the switch Is spring loaded and the
awiteh retiwvns o the ON position when it is
reicased s

1.5-voit
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e. POWER Switch at REMOTE. When the
switch is at REMOTE, power can be applied
to the receiver-transmitter only through Con-
trol Group AN/GRA-6 which is used for re-
mote control of the radio set. In this position
of the switch, the voltage supplies are not
returned to ground but are connected to ter-
minal J of AUDIO connector J8 Power is
applied to the receiver-transmitter when
switching action in the control group connects

terminal J of J8 to chassis ground. Additional
gwitching in the control group connects ter-
minal I of J8 to ground. This completes the
circuit through receive-transmit relay K1 and
puts the transmitter in operation. Appropriate
connections from the control group to the radio
set also are made for reception and transmis-
gion of andio signals. For details on Control
Group AN/GRA-6, refer to TM 11-5038.

Section V. RELAY OPERATION

24. Arrangement of Radio Sets for Relay Oper-

ation
(fig. 22)

Two radio sets connected by a relay cable
are used as a relay station. The relay station
operates unattended and passes signals in both
directions. Sets 1 and 2 (fig. 22} are funed
to one frequency while Sets 3 and 4 are tuned
to a second frequency. Two handsets are con-
nected to the relay cable. The handset located
nearer to Set 2 is used to receive and transmit

through Set 2 while the one loeated nearer to
Set 3 is used to recelve and transmit throuzgh
Set 3. Electrical Special Purpose Cable Assem-
bly CX-1961/U (fig. 24) is used as the relay
cable.

25. Relay Circuit Theory
(fig. 23

. The relay cable completes circuits between
two radio sets which make relay operation pos-
sible. These circuits are shown on figure 21.

NQ. &
RADIO SET
RELAY STATION
i NO. 2 NO. 3 |
| RELAY CASLE i 1
RADIO SET *» * RADID SET l
[ i \ 1
1 HANDSET H-338/PT |
NO. L
RADIQ 2ET
TMEI2-205
Figure 22, Arrangement of radio sets for relay speration.
AGD BamA
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The relay station is set up with the two radie
sets in the receive condition and with the receiv-
ers squelched. This means that squelch relay
K2 is pulled in, contacts 3 and 4 are closed, and
4 and 5 are open. If a signal now shonld be
transmitted by Set 1 (fig. 22), this signal is
picked up by Set 2 and its squelech circuit is
disabled (par. 17). Squeleh relay K2 in this
set. releases and contact 4 transfers from con-
tact 3 to contact 5. When contacts 4 and 3 of
K2 close in Set 2, they complete the 6-volt cir-
cuit through the eoll of receive-transmit relay
K1 in Set 3 and energize this relay. When K1
Is energized, it disables the Set 8 receiver and
operates the Set 3 transmitter. Simultaneously,
the opening of contacts 3 and 4 of K2 in Set 2
unsquelches the Set 2 audio signal and this
signal is amplified by Set 2 audio output am-
plifier V7 and fed through the relay cable to
the grid circuit of modulator V2 in Set 3. The
audio output of V2 then is used to modulate
the signal transmitted by Set 3, Set 3 trans-
mits af a different frequency from the incom-

RADID SET WO, 2

i
4uli0 QUTRUT
k4
3672

4]}

ing signal to Set 2. The Set 3 signal is picked
ap by Set 4 whieh is tuned to the same fre-
quency as Set 3. When Set 1 stops transmit-
ting, sguelch relay K2 in Set 2 pulls in, contacts
4 and 5 open, receive-transmit relay K1 in Set
3 releases, the Set 3 transmitter is disabled and
the Set 3 receiver is again put in operation,
When a signal is transmitted by Set 4, it pro-
duces the same series of operations in the oppo-
gite direction,

h. Figure 24 is a detajled wiring diagram of
the relay eable. The relay cable is ordered as
Retransmission Cable Kit MK-126/G which
consists of Electrical Special Purpose Cable As-
sembly CX-1861/1U and Cable Assembly Case
CY-1251/U. The cable assembly consists of
Special Purpose Cable WM-694./U with a junc-
tion box at each end. Each junction box con-
tains two connectors, Receptacle Connecter U~
126/ and Receptacle Connector U-79/1. Re-
ceptacle Connector U-126/U is plugged into the
AUDIO connector of the radio set and Handset
H-33/PT is piugged into Receptacle Connector

R4DIQ SET WO, 3

o}\(o 4@ MOSUL ATOR
i e
§| E IETE

= 5w _]"
1

AUDIS QUTPUT
wi

T TERMINAL J OF 58
1REMOTE CONTRAL )

1. [EBUELCH] B8 AND SOUELGH RELOTS ENERGIZED.

2, RELAT CABLE NOT SWPPLIED WiTH EQUIFMENT.

WMOOULATOR - =
¥z .;Q|l | ' 5672 p—
aeTs g| SHIELD ]
o8 ELaY I :
sy = ” - CABLE /' = = i
°7I Y j: e —"1 r A’ el r {3 a7.5w e
1 i - =t T et ol N =
= - + -y | = T it s B P s r
I ; 1y
e s 1 ; 4
B e El B
i oSk peg et | 3 mi
L I Po4 <21 1 103 B0y I = . !
" L= "
I e e e s 1 NPT el
[FowER] [N P T L4 3 {rower] : sl
TRTER T L 1 1) arad B e SWITGH (FawEr]
<) et R I
jev L3 Lo Pappegr— 1 L ]E:sv Al I’
NOTES: M

T TERMINAL J OF g8
{REMDTE CONTROL)

3, [FOWER] swiTon 51 ar i 51 VIEWED FROM ENG DPPOSITE KNGO,
4. RELAT GABLE CONMEGTIONS TD HANDIETS MOT SHOWN.
5 YEAMINAL 4 OF RELAY KZ {5 CONNEGTED DIREGTLY TQ GROUND

IN THE FOLLOWING SETS:

Ramd SET

QROER HO.

SERIAL NOS,

AN/PRC -8

ITHER - PHIL A =51

BELOW K5

LMSFPRC =9

1T858 - PHILA = 5|

BELOW €

AN/PRE -1

| 758 = PHILA =51

BELOW 900

A3TE « PHH A= 42 ] AELOW 25020

THa0Es-C1-8

Figwre 23. Relay eircuit.
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JUNCTION BOX SPECIAL JUNCTION BOX

[ plde ittt PURPOSE e T T T
. CABLE — |
WM-GIASL
[ e 1 wHT _ |
1 i

‘ I BLU 1

l | reo {
REGEPTACLE 1 i RECEPTACLE |

! COMNECTOR YEL COMNECTOR }

| L-126sU 1 U=126/0 l

l GRM

‘ o i

] i ] l

1 1 |

| | *

o i
| g 1
! | |
! |
|
| ! GRN :
RECEPTACLE
; CONNPJQTL;R | 8RN [
785U RECEPTACLE
1 { CONNEGTOR |
U-Tosu
Lo o Lo |
MOTE:

THE BROWN (F TO K] AND YELLOW {X TOF) WiRES ARE 317E NO. 19,

Figure 24. Electrical specini purpose cable assembly CX-1961 /U,

U-79/0. The handsets are not needed for the
actnal retransmission but they are necessary
when squelch and volume adjustments are made
in setting up the relay station. The handset
plugged into the left junction box is used for
receiving or transmitting on the left-hand radio
set: the one on the right-hand side is used for
receiving and transmitting on the right-hand
radio set. The receiver of each handset is con-
nected through the relay cable to terminals A
and B of the radic set near which it is located
(figs. 24 and 25). Audio output is supplied from
these terminals. When the push-to-talk batton
is pressed, it completes two circuits. One cir-
cuit is through receive-transmit relay K1 and
puts the radio set in the transmit condition. TMs0os6T2e
The other circuit is through the microphone of Figure 25, Handset H-33/PT, schematic diagram.
the handset and enables audio signals from the

microphone te be applied to the transmitter.
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CHAPTER 3
TROUBLESHOOQTING

Section I. PREVENTIVE MAINTENANCE

26, Definition of Preventive Maintenance

Preventive maintenance is work performed
on equipment (usually when the equipment is
not in use) to keep it in good working order
so that breakdowns and needless interruptions
in service will be kept fo a minimum, Preven-
tive maintenance differs from troubleshooting
and repair in that its object is to prevent cer-
tain troubles from occurring.

27. General Preventive Maintenance Techniques

. a. Use No.0B00 sandpaper to remove cor-
rosion.

b, Use a clean, dry lint-free cloth or a dry
brush for cleaning.

(1) If necessary, except for electrical con-
tacts, moisten the cloth or brush with
Solvent, Dry Cleaning (8D); then
wipe the parts with a dry cloth.

{2) Clean electrical contacts swith a cloth
moistened with carbon tetrachloride;
then wipe them dry with a dry cloth.

Caution: Repeated contact of carbon
tetrachloride with the skin or pro-
longed breathing of the fumes is dan-
gerous. Be sure adequate ventilation
is provided. Do not use carbon tetra-
chioride on polyvinyl insulation: it is
a solvent for this resin.

c. If available, dry compressed air may be
used at a line pressure not exceeding 60 pounds
per square inch to remove dust from inacces-
sible places: be careful however, or mechanical
damage from the air blast may resuit.

d. For further information on preveniive
maintenance techniques, refer to TB SIG 178,
Preventive Maintenance Guide for Radio Com-
munication Kquipment.

26

28. Use of Preventive Maintenance Form
(fig. 26)

a. The decision as to which items on DA
Form 11-239 are applicable to this equipment
Is a tactical decision to be made in the case of
first echelon maintenance by the communica-
tion officer/chief or his designated represen-
tative, and in the ecase of second and third
echelon maintenance, by the individual making
the inspection. Instructions for the use of the
form appear on the reverse side of the form.

b. Circled items on figure 26 are partially or
totally applicable to Radic Sets AN/PRC-8,
-9, and —19. References in the ITEM block are

to paragraphs that contain additional detailed
information.

29. Performing Exterior Preventive Maintenance

Caution: Tighten screws, bolts, and nuats
carefully. Fittings tightened beyond the pres-
sure for which they are designed will become
damaged or broken.

a. Check for completeness of equipment,
spare parts, technical manuals, and accessories.

b. Check for suitable location and correct
installation of the radio set.

¢. Remove dirt and moisture from the an-
tenna, handset, and connectors {fig. 1}.

d. Inspect TUNING control, VOL control,
SQUELCH. control, and POWER switch (fig.
3) for binding, scraping, excessive looseness,
and for positive action.

¢, Check for normal operation. Refer to TM
11-612.

7. Clean the radico set, including antenna
mount and cable connections.

g. Inspect the cases, antenna, and all exposed

metal surfaces for rust, corrosion, and
moisture.
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h. Inspect the handset cable for cuts, breaks,
fraying, deterioration, kinks, and strain.

i, Inspect the antenna for eccentricities, cor-
rosion,_loose fit, and damaged insulators.

7. Ingpect canvas items and cables for mil-
dew, tears, and fraying.

k. When the radio set is used in a vehicle
and is powered by Amplifier-Power Supply
AM-598 U. inspect vehicular storage battery
for dirt, loose terminals, electrolyte level, spe-
cific gravity. and a damaged case.

L Clean dinl window (fig. 3).

. Inspect shelters and covers for adequacy
of weutherproofing,

n. If deficiencies noted are not corrected dur-

ing inspection, indicate action taken for cor-
rection.

30. Performing Interior Preventive Maintenance

Caution: Disconnect all power before per-
forming the following operations. Upon com-
pletion, reconnect power and check for satis-
factory operation. For operating instructions,
refer to TM 11-612.

a. Inspect seating of readily accessible pluck-
out items: tubes, plug-in cans, and crystals
(figs. 30 and 31).

h. Inspect alectron tubes for loose envelopes,
eracked sockets, insufficient socket spring ten-
¢ion. and emission. Remove dust and dirt from
tube pins and sockets.

¢. Inspect fixed capacitors for leaks, bulges,
and discoloration (figs. 30 and 31).

d. Inspect relay K1 (fig. 30) and relay K2
(fig. 31) for locse mountings, burned, pitted,
or corrnded contacts, misalined contacts, and
insufficient spring tension.

e. Inspeet TUNING capacitor C9 (fig. 31}
for dirt, moisture, misalinement of plates, and
logse mountings.

f. Inspect resistors, bushings, and insulators
for eracks, chipping, blistering, digcoloration,
and moisture.

g. Inspect terminals of large fixed capacitors
and resistors for corrosion, dirt, and leose con-
tacts.

#. Clean and tighten subchassis and terminal
blocks within each subchassis {figs. 38 through
447,

i. Inspect terminal blocks for locse connec-
tions, cracks, and breaks.

7. Lubricate equipment as specified in para-
graph 66,

k. Remove batteries from battery case be-
forz shipping or storing.

{. Check batteries for low voltage.

m. Inspect for leaking waterproof gaskets
and worn or loose parts.

n. Inspect moistureproofing and fungiproof-
ing.

o. If deficiencies noted are not correeted dur-
ing inspection, indicate action taken for cor-
rection.

Section il. PRELIMINARY TROUBLESHOOTING INFORMATION

31, 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. Locali-
zation means tracing the fault to the defec-
tive part responsible for the abnormal condi-
tion. Some faults, such as burned-out resistors,
#f arcing, and shorted transformers, often can
be located by sight, smell, and hearing. The
majority of faults, however, must be localized
by checking voltage and resistance.

28

32. Component Sectionalization and Localiza-
fion

The tests listed below aid in isolating the
source of trouble. To be effective, the procedure
should be followed in the order given. Servicing
procedure should cause no further damage to
the receiver. First, trouble should be localized
to a single stage or circuit. Then the trouble
may be isolated within that stage or circuit by
appropriate voltage, resistance, and continuity
measurements. The servieing procedure is sum-
marized ag follows:

a. Inspection. The purpose of an inspection
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is to locate any visible trouble. Through this
inspection  alene, the repairman may fre.
quently discover the trouble or determine the
stawre in which the trouble exists. This inspee-
tion is valuable in avoiding additional damage
to the receiver which might occur through im-
proper servicing metheds and in forestalling
future failures.

h. Leakage Checks. These measurements
{par. 38) prevent further damage to the radio
st from possible short eireuits. Since this test
rives an indication of the condition of the
filter cireuits, it may help also to locate the
fanlt.

¢. Troubleshooting Chart. The trouble symp-
toms listed in this chart (par. 40) are useful
in localizing common troubles.

d. Individual Stage Checks. Individual stage

checks (pars. 41-563) utilize the signal substi-
tutionn method, voltage and resistance measure-
ments, and any other special checks that are
indicated for a specific eircuit. This procedure
is nsed to locate the stage in which the trouble
exists and then to locate the defective com-
ponent.
e Stage Gain Charts. These charts (pars.
54-58) are used to locate defects that reduce
the sensitivity of the set but do not make it
inoperative.

f. Intermitients, Intermittents are troubles
that zppear and disappear at different times.
If present, this type of trouble may be located
by tapping or jarring the radio set. This
trouble may be due to poor cable conditions or
to external conditions.

33. Figure Reference

The following list of figures is useful in

¢ Radio Set AN/PRC-9, schematie diagram.

53, 54 Radio Set AN/PRC-10, schematic diagram.

2 Radio receiver-transmitter, block diagram.

21 Control eircuits.

23 Relay circuit.

28 Voltage and resistance measurements, bottom
and rear of chassis. :

20 Voltage and resistance measurements, top and

front of chassis.

Diseriminator frequency response ¢urve.

25 Handset H-13/PT schematie diagram,

30 Top view of receiver-transmitter chassis.

21 Bottom view of receiver-tranamitter chassis.

39 First rf box, inside view.

40 Second rf box, inside view.

41 . Reeeiver oselllator box, inside view,

42 Transmitter oscillator box, inside view,

43 Mixer hox, inside view.

44 ° Afe bog, inside view.

37 . Vacuum tubes and if. and discriminator cans.

2% If. shelf with shield removed.

1% Battery BA-279/U, schematic diagram,

20 | Battery and receiver-transmitter cases, sepa-
rated,

49 . Resistor color codes.

ab : Capacitor color eodes.

it

34. Required Test Equipment

The test equipment required for use with
Radio Sets AN/PRC-8, -0, and -10, is listed
below.

Technical
Test equipment Common name : manual
Audio Oscillator TS-882A/U______._.._____________________________ " Audio oseillator. - oo __. . TM 11-26844
Sipnal Generator AN/URM-4R__ . __._ BEF stgnal generator______ CTM 11-1257
Signal Generator I-B08 . oo oo e . If, signal generator___ | TM 11-317

Multimeter TS3824/U0 _ _ . ..
Electronic Multimeter TS=505/1 __ ______ ___...___.
Output Meter TS-533A/T
RF Wattmeter ME-11/U
Frequency Meter TS-174B/U.
Battery Tester TS-183,/U
Electronie Multimeter ME-8A/U
Electron Tube Test Set TV-7/U

Multimetev. ... . ... TMI11-5527

SVt L e TM 1145511
______________ : Output meter—— . ___ | TM 1150617

________________  RE wattmeter, '
. Froequency meter_ . ___ | TM 11-5044
_______________ | Battery tester___________ | TM 11-2571
P Millivoltmeter_ . .. THM 115544

_____________ iTu'ne tester v | TM 115083

Caution: Flat subminiature tubes that are tested in the flat subminizture sockets of tube testers may be‘__inadvert-
ently inserted in reverse. This places B4+ on the Alament and causes the tube filament to burn out. To prevent this,
always aiine the red mark on the tube with the red mark on the tube socket.

AGO RunA
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Section Ill. SPECIAL CHANGES

35, Unreliability of Oscillator Tube Type 1AD4

in Radio Sets AN/PRC—8 and AN/PRC—
10

a. Tube Failure. An undetermined quantity
of tubes type 1AD4, manufactured by Ratheon,
have a useful life of asg little as 10 hours when
used as the receiver oscillator (V8) in Radio
Sets AN PRC-8 and AN/PRC-10. These tubes
are in lot numbers 202 through 226. IFailure
of this tube is evidenced by oscillation, inter-
rupted at a low repetition rate resembling
motor-boating. This type of failure will not
be indicated on a tube tester. Present available
information indicates that this phenomenon is
the result of grid contamination occasioned by
an improper aging processing during manu-
facture.

b. Eeplaocement. If oscilintion of this type
occurs, remove the original fube and replace
it with a new tube {Sig C stock No. 2J1AD4).
When replacing this tube, be sure that the red
dot on the tube corresponds to the pimple on
the socket.

36. Correction of Defect in Socket of Battery
BA—279 /U

Note. The procedures below apply to Battery BA-
279/ procured on Orders No. 16613-Phila-31, 16517~
Phila-51, 14453-Phila-51, and 15608-Thila-51.

a. Reason for Failure of Radio Sets AN/
PRC-8, -4, and -10. Reports have indicated
operational failure because of intermittent or
poor contact between battery plug P1 and the
gocket of Battery BA-27%/U. Investigation dis-
closes that the following factors are primarily
responsible for such difficulties.

(1) The jacket socket opening is too small
to allow the bhattery plug to be seated
properly in the socket.

(2) The battery socket has sufficient give
under pressure to prevent proper mat-
ing because of inadequate support in
the socket well,

b. Corrective Action in Production. These
difficulties have been corrected in production on
contracts awarded after 21 December 1951 by
inereasing the diameter of the jacket socket
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opening from 114 inches to 1%4 inchesg and by
providing improved support in the batlery
socket well.

e. Corrective Action in Field. Application of
either of the following mueasures will insure
proper mating between the plug and the connec-
tor, whether or not the battery socket is sup-
ported adequately in the socket well ;

(1) With a knife or other suitable instru-
ment, cut the top of the battery jucket,
at the socket end, free from the sides
for a depth of 2 inches to permit that
portion of the jacket to be folded back
from the socket.

(2} Increase the size of the jacket socket
opening to approximately 134 inches
in diameter by trimming away a por-
tion of the periphery of the jacket
socket opening.

37. Madification Work Orders and Technical
Bulletin

The following meodification work orders and
the technical bulletin, which have been issued
for Radio Sets AN/PRC-8, -9, and -10, are to
be msed to modify all early models that do
not incorporate the changes described in these
work orders and the bulletin.

a. WO SIG 11-612—1. Modification of
Radio Receiver-Transmitter RT-176/PR{-10
To Prevent the Phenolic Inserts of the Battery
Connectors from Separating from the Shells.

b MWO SIG 11-612-2. Modification of
Radio Sets AN/PRC-8, AN/PRC-9, and AN/
PRC-16 To Replace Antenna Jacks J1 and J2.

e. MWO SIG 11-612-3. Modification of
Radio Sets AN/PRC-8, AN/PRC-9, and AN/
PRC-10 To Prevent Damage to the Dial Pointer
Adjust Mechanism.

d. MW SIGz 11-612-4. Modification of
Radio Seta AN/PRC-8, AN/PRC-8, and AN/
PRC-10 To Eliminate Sources of Frequency
Drift and To Prevent the Runners from Becom-
ing Disengaged from the Battery Case.

e. MWO 8IG 11-612-5. Modification of
Radio Sets AN/PRC-8, AN/PRC-9, and AN/
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PRO-10 To Permit Use of Tube 1ADd in the
Receiver Local Oscillator (V8) When Tube
5676 Fails.

f. TB 11-4065-1. Instructions for Replac ng

Tuning Gear Assembly on Variable Tuning
Capacitor of Radio Receiver-Transmitters RT—
174/ PRC-8, RT-175/PRC-9, or RT-176,/PRC-
10 with an Improved Gear Assembly,

Section IV, TROUBLESHOOTING

28. leokage Checks

Refore making any leakage checks, separate
the receiver-transmitter and batfery cases, re-
mave bhattery plug P1 (fig. 20) from the battery,
and remove the receiver-transmifter chassis
from its case. First release the two snap-catches
which fasten the receiver-transmitier case to
the battery case, and separate the two cases by
a few inches. Then remove the battery plug
from the battery socket. Then release the two
snap-catches which fasten the front panel of
the receiver-transmitter to 1fs case, and re-
move the receiver-transmitter pane! and chussis
assembly from its case.

a. Battery Cable. With an ohmmeter, measure
the resistance between each pin of plug P1
on the battery cable and each of the remain-
ing pins. Also measure the resistance between
each pin of plug Pl and the receiver-trans-
mitter case. Any reading belew infinity indi-
cates a defective plug or battery cable.

bh. POWER Switch S1.

{1) With the POWER switch at OFF,
measure the resistance between pins
B. F. and J of connector J5 (fig. 27)
and chassis ground. Amv reading be-
low infinity indicates a defective
switeh (or connector J5).

(2) With the POWER switch at OFF,
measure the resistance between each
of terminals 2, 3, 6, 7, 10, 11, and 12
of POWER switch 81 (fig. 27) and
chassis ground, Any reading below
infinity indicates a defective switeh
(or connector J5).

¢. B4+ Supply Circuits. Measure the resist-
ance between terminals D and E of J5 and
chassis ground. Any reading below 50 meg-

AL S32A

ohms indicates a defect in the 67.3-volt or the
135-velt supply cireuit,

39. Purpose and Use of Troubleshooting Chart

The troubleshooting chart is used to locate
trouble in the receiver-transmitter, the battery,
or ln eonnections between battery and receiver-
transmitter. The radio set is connected as in
normal operation, with the receiver-transmitter
in its case and connected to the batterv ease,
This chart lists the symptoms obtained by the
repairmuan while making a few simple tests.
The chart also indicates how to localize trouble
tn the audio, if. or rf stages of the radic set.
The individual stage checks described in para-
graphs 41 through 53 then can be used to sup-
plement this procedure and to locate the de-
fective stage. After the trouble has been local-
ized to a stage or circnit, tube checks and volt-
age and resistance measurements are used fo
locate the defective part. Voltage and resist-
ance measurements are shown on figures 28 and
29. When using the troubleshooting chart, per-
form the steps in the order in which they are
given. Correct each defect before proceeding
with the next step.

WIPER LUGS

JUMPERS

TH4065~ 14

Figure 27, Rerr vigw of terminal locations nf power
switeh S1.
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40. Troubleshooting Chart

Action

Sy mptom

Probable trouble

Correction

1.POWER switch at ON,
VOL control turned to
its extreme clockwige
position, SQUELCH
control at OFF.

2. SQUELCH control turned

clockwise until rushing
noise stops.

32

No rushing neise heard in
handset receiver.

Rushing noize does not stop.

Weak battery

Broken lead in hattery cable

or at J3, JG, or P1.
Tube burned out

Defective handset

trol R335.
Weak battery
Defective V11
Defective K2

Defective SQUELCH

Replace battery.
Repair broken lead.

Check all tubes and replace
defective tube.

Replace handsct,

Replace R35.

Replace battery.
Replace V11,
Clean or replace KZ.
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Svrpiom

3. 8QUELCH control at
OFF, POWEER switch
held at CAL & DIAL!
LITE position, TUN-]|
[N& contrel varied
slowly from low to high:
end of dial. ‘

.POWER switeh at ON ! Tranzmitter inoperative
handset push-to-talk

print on dial.

batton pressed, opera-jTransmitter off frequency
oy talks  into  micre-
phone. !

Dial light does not light _.
Beat notes are not heavd at
every whole number mei  erystal

I out of alivtement.

Prahahle troauhle | Cnerectian

Defective dial lamp EB
Defective VO or VIO, or
Yoo Y2

Replace Es,
Replace VO, V10, Y1, and
Loye,

"Defective V3 FReplace Vi
Defective K1 Clean or veplace KI.
i Defective V1 or V2 Replace V1 and V32,

Transmitter or afe civeait! Aline afe and

elreuits,

transmitter

Section V. INDIVIDUAL STAGE CHECKS

41, General

When making individual stage checks, refer
to figures 30 and 31 for location of components
and test pointz. Individual stage checks are
made with the receiver-transmitter removed
from its ease and powered by g bhench test bat-
tery pack. If a bench test battery pack is not
available, J5 of the receiver-transmitter chassis
may be plugged directly into the socket of Bat-
tery BA-279/0U. When a Battery BA-270 Uiy
used, It is convenient to use an extension cable
between the batterv and the receiver-transmit-
ter chassis, This cable must be made up of
two plugs, one to mate with the battery socket
and the other to mate with J5. The cable must
have leads from terminal A on one plug to
terminal A on the other, B to B, C to C. and so
m11. The leneth of the cable should be about 2 to
D foet.

Cantior: Accidental shorting of the <-67.5-
velt or =4-135-volt supplies to ground causes
several tubes to burn out either when the
POWER switch is at OFF and the handset
push-to-taik button i= pressed. or when the
POWER switeh iz at REJMOTE. Therefore,
when making checks inside the receiver-trans-
nitter chassis, be sure thut the POWER switeh
is not at REMOTE., and that the handset push-
to-talk button is not pressed by hand or taped
down when the POWER switeh is at OFF.

42. Audioc Amplifier V7

a. Remove the receiver-transmitter chassis
from its case and connect it to the power source.
Then proceed as follows:

RSHAEEREEN

(1)
(2}
(3)

Set the POWER switch at ON.

Set the SQUELCH control at QFF.
Set the VOL eontrol to its extreme
clockwise position,

Connect a handset to the AUDIO con-
iector,

(4

i, Connect the output of a 400- or 1,000-
cvele andio oscillator across terminal 3 of out-
put transformer T3 and ground. The audio
signal should be heard in the handset receiver.
If no signal is heard, disconnect power from
the receiver-transmitter and make an ohm-

meter check of T3 and connections from T3
to the handset,

¢, Connect a .01-.f eapacitor to the end of
the ungrounded lead of the audio oseillator.
and cennect the other end of this capacitor
to terminal 2 of T3, The audio signal <hewid
he heard in the handzet. Thiz vhecks the pri-
mary of Ta.

d. Connect the audio oscillator across the
grid (pin 4) of VT (soecket X12) und ground.
The signal heard in the handset receiver should
be much louder than in & and ¢ above if the
output veltage of the audio oscillator is kept
constant, If no noticeable increase in loudness
Is obtained, replice V7.

¢. Conneet the audio oscillator across pin 3
of test connector J7 and ground. The signal in
the handset should be ns loud as in d above,
Slowly turn the VOL control eounterclockwise.
The loudness of the tone in the handset should
be reduced gradually until it is inaudible. The
complete absence of a signal at the handset may
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Figure 31, Bottom view of receiver-transmitter chassis.

amplifier and should change when the ampli-
tude of the signal applied at pin 5 of X8 is
changed. If no indication is obtained, replace
the third, fourth, and fifth if. cans, one at a
time, until an indication is obtained. If an
indication is obtained, replace the fifth if. can
with either the third or fourth. If no indica-
tion is obtained after this change is made, the
can that was originally in the fifth if. location
is defective.

b. An alternate check of the fifth if. can may
be performed by connecting the vtvm to pin 3
of J7 and applying a 4.3-mc signal to pin 5 of
X8. Vary this signal frequency above and
below 4.3 me, The vtvm reading should vary

from positive to negative as the frequency is
varied.

36

c. Apply the 4.3-me signal to pin 2 of X8. The
added gain of the second if. amplifier is now
obtained, and the signal output of the gen-
erator that is required to produce the same
output voltage at the vtvm should now be less
than in ¢ above. If no indication is obtained
on the vtvm or if the input signal required to
produce the same output volfage on the vivm
is not considerably less than in a above, replace
the second if. can.

d. Apply the 4.3-mc signal to pin 2 of X7
(first if. can). Vary the output controi of the
generator so that the reading on the vivmm (con-
nected to pin 4 of J7) is the same as in ¢ above.
The input signal should now be considerably
less than that applied in ¢ above. If it is not,
replace the first if. can.
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45. Mixer V6

a. Keep the vtvm at pin 4 of J7. Apply a
4.3-mc signal to terminal E1H on the afe box.
The vtvm reading should be about the same as
in the previous test. If it is met, C31 may be
open. ‘Check this capaecitor by placing another
capacitor of approximately equal value across
it and again apply the 4.3-me signal to terminal
E1H.

b. Apply the 4.3-mc signal through a 100-ppf
capacitor to terminal E19 of main TUNING
capacitor C9. If no indication is obtained at the
vtvm, replace the mixer tube or box and aline the
receiver-transmitter (ch. 8). If an indication
is obtained at the vtvm, change the frequency
of the signal generator from 4.3-me to the re-
ceiver-transmitter frequency (as indicated on
jts tuning dial). If a vtvm indication is ob-
tained, the mixer and receiver oscillator are
operating. If no vivm indication is obtained,
receiver oscillator V8 is not operating or is off
frequency.

48, Receiver Oscillator V8

a. To check whether receiver oscillator V8 is
operating, connect the vtvm across terminal
1 of J7 and ground. This measures the grid-
leak bias voltage of V&8, If V8 is oscillating, the
bias voltage will be about —3 volts; if it is not,
the bias voltage will be zero.

». If no bias voltage is obtained, replace tube
V8; if this does not correct the trouble, remove
V3 and make resistance and voltage checks at
£7 (fig. 28). Be sure to disconnect the power
source from the receiver-transmitter before
making resistance checks. Replace any defec-
tive component.

¢. After replacing the defective component,
aline the receiver oscillator (par. 73).

47. Rf Amplifiers V4 and V5

Tune the receiver-transmitter to the middle
of its frequency range. Tune the signal genera-
tor to the same frequency and apply a signal
through a 100-uuf capacitor to test point EI19
(output of second rf amplifier). Then apply
this signal successively to £18, E20, and to the
antenna jacks. Test points E18, E19, and E20,
are lugs on the stators of C9C, C8D, and C3A,
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respectively. The defective point is indicated by
a loss of signal. Check voltages and, after dis-

connecting power, check resistances in the de-
fective stage or cireuit.

48. Squelch Amplifier V11

Stowly turn the SQUELCH control clockwise
antil squelch relay K2 is energized (pulls in).
1f the relay armature does not pull in, discon-
nect power from the receiver-transmitter and
move the armature by hand to check for sticky
contacts. If this is not the trouble, replace V11.
Also check for low battery voltages. If these
tests do not locate the trouble, make voltage
and resistance checks on the entire squelch
stage.

49. Transmitter Oscillator V3

a. Press the push-to-talk bufton on the
handset and observe receiver-transmit relay
K1. If the relay armature does not pull in, dis-
connect power fom the receiver-transmitter and
move the relay armature by hand to check for
sticking contacts or for an accumulation of rust
on the end of the relay core below the armature.
If the contacts are not sticky, check the cireuit
through the coil of KI1.

b. Connect RF Wattmeter ME-11/U to the
AUX ANT connector and press the push-to-
talk button on the handset. The rf power out-
put should be approximately 1 to 2 watts. An
alternative check of transmitter oscillator
operation is a measurement with the vtvm of
the negative dec bias at the junction of R11 and
C15. This voltage should be about —5 volts.

¢. If the power output of the transmitter
oscillator is low, replace V8, If it is still low,
aline this stage (par. 76).

d. If replacing V3 fails to result in any out-
put from the transmitter oscillator, make a

complete voltage and resistance check of this
stage (fig. 28).

50. Modulator V2

a. Off-frequency transmitter operation and
lack of modulation may be caused by a defec-
tive modulator stage. Check V2 and L4 and
replace them if necessary.

b. If the transmitter frequency is correct but
there is no modulation, check the audio input
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cirenit, which includes modulation transformer
T1, the handset microphone, and the L.5-volt
supply.

e. It modulation is satisfactory but the trans-
former oscillator drifts off frequency, a defect
exists in the afe eircnit (par. 51).

51. Afc Driver V1

a. While pressing the push-to-tulk button,
meusure the voltage between EIE and RI1A
with o vivm. E1B should be albout 15 volts
negative with respeet to E1A. Disable receiver
osciliutor V8 by placing a finger on lugy E21
on the stator of main TUNING capuacitor COE.
The voltage should drop to 0.

h. Repeat the procedure in ¢ above with the
vtvm connected between E1B and E1C. E1C
should be about 15 volts positive with respect
to E1B. When a finger is placed on E21, the
voltage should drop to 0.

¢. If the results in e and b above are not
obtalned, the afc circuit is defective. This may
be caused by a defective afe driver tube or by
an afe discriminator which is not properly
alined or contains defective components, Re-
move the afc box and check the cireuit. To
check crystals CR1 and CR2, remove them from
the box and measure their resistances. Then
reverse the ohmmeter leads and measure their
resistances again. Replace a crystal if its high
resistance is less than 300,000 ohms.

52. Calibration Qscillators ¥9 and V10

a. While holding the POWER switeh at CAL
& DIAL LITE, measure the voitage at pin 4
of 1-me ecalibration oscillator V9 with a vtvm.
This should be about ~~20 volts. If no necative
voltage is obtained, replace Y1. If the oscillator
still does not operate, check the eirenit for
shorted or open capacitors, resistors. or broken
leads.

h. Make the same checks on 4.3-me calibra-
tion oseillator V10. The voltage at pin 4 of
V10 should be about —2 volts,

53. Miscellaneous Checks

a. Coil Resistances. Resistance megasure-
ments of the components shown in the chart
below give readings approximately as shown.
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Svrnbel Cunmpirnent E ................ | ...........
, [ feimary | Secondory Coil
S I — .... _——
K1l ! Receive-transmit relay __. . |______. ! 43
: : i
K2 "Saueleh velay ... ...} 15,000
Li  Modatation trans- | 3,500 ¢ 02 '
former. i i
T1 & Microphone trans- 12 Po4Thn
I former, i :
T2 | Mixer to if. coupling | 0.5 0.1
‘ transfoviuer, i
T3 | Audio sutput trans- 2,400 P,

former. ) i

b. Battery Cable. If a receiver-transmitter
operates when the panel and chassis assembly is
out of the case, hut does not operate when it {s in
the case, the trouble may be in the hattery
cable, which is connected to the case. Insert the
receiver-transmitter chassizs in another case
and operate the radio set. If the trouble was
in the first battery cable, the radie set will not
operate. To make a continuity check of the
battery cable, disconnect the cable from the bat-
tery and remove the plate at the back of the
receiver-transmitter case (which covers connee-
tor J6} by removing the four securing screws,
Then make a continuity test with an ohmmeter
between each lettered terminal on plug P1 and
the corresponding lettered terminal on J6 (A to
A, B to B, and s¢ on}. There should be con-
tinuity (0 ohms) for all eight leads,

e. Retransmission Cable, If two radio sets
gperate (reception and transmission) indi-
vidually but do not operate as a relay station
when connected by the relay cable, the trouhie
iz in this cable. To cheek the cable, make con-
tinuity tests using firure 24,

d. Battery BA-279/U. Use Battery Tester
TS-183/1 to check the battery. The chart on
figure 19 is a duplicate of one that is printed
on the battery. This indicates which jack of
the battery tester is to Le used for each meas-
urement. The two prods of the hattery tester
are placed across the two terminals of the bat-
tery to be tested. In order not to damage the
meter, connect the positive prod to the positive
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terminal. When the voltage across 4-8; to -+B.
iy to be measured, connect the positive prod
to the -~ B. terminal,

o Handdset H-32/PT. The resistance meas-
urements made at the terminals of the hanaset
connettor specified in the chart helow, locate
defects in the handset. See firure 25 for the
sehematic diagram of Handset H-33/PT,

| Terminals |
; of |

Required rendims
| vonneptor -

PPushato-tall switeh vohms g

Unaperated or "Aand B30 (click heard when ohm-

operated. . meter connection is maide
i ! or broken).
Operated .. . . |Fuand H H
Unoperated "Tand H Infinity.
Operated Dand B | 1]
Unoperated. _ . Dand & Infinity,
Unoperated or “Cand D 150 (elick heard when

npnerated. ohmmeter connecetion 1s

mude or broken).
Tinoperated or Infinity.

operated.

Dand F

Section V1. STAGE GAIN MEASUREMENTS

54, General

Stage gain measurements are useful in locat-
ing a defective stage when the radio set is
operating with reduced sensitivity. Under such
conditions, the gain of each stage is compared
with the required gain for that stage. The stage
which shows a gain appreciably below its re-
quired gain then may be checked carefully by
resistance and voltage measurements to locate
and repair the defect.

55, Receiver RF Stages and Antenna Circuit

The gain of the rf stages and the antenna
eircuit is checked by adjusting the signal input
voltage. This produces the same limiter grid
voltage at the fifth if. grid (terminal 4 of test
socket J7) as the input signal wvoltage is
chanwed from stage to stage. Make all 1t
meusurements at the center of the frequency
range of the radio set being tested. If gain is
low, replace the tube of the stage being tested;
then aline the radio set. If gain is still low, re-
move the rf box and make resistance measure-
ments to locate the trouble.

a. Test Conditions,

(1) Vtvm connected acrnss terminal 4 of
test socket J7 and ground.

(2) SQUELCH control at OFF.

(3} Vary frequency control of signal
generator slightly until maximum out-
put is obtained,

{4) Input signal voltage is adjusted to
produce a reading of —5 volts at
terminal 4 of J7. Although input volt-
ages may show some variation from
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one set to another, the gain for
similar stages should be fairly con-
gtant. Stage gain shown in the fourth
column of the chart in » below is cal-
culated from the ratio of two succes-
sive input voltage readings. For ex-
ample, the gain of 3.2 is the ratio of
120/37.5.

(5) Use a 2,000-upf capacitor in serieg with
the hot lead of the generafor except
when the signal is applied at AUX
ANT conector J3.

b. Stage Gain Chart.

| i
[nput

h i Reading at |
signal © terminal |
"u¥t o Input daf JT . Stage |
vapprax) | terminal | ide volis) | wain i Remavks
| | i |
i | i ! : .
120 E19 P b |l L. Provides first fig-
: : ure from which
i to calculate gain,
375 E1%8 —5 | 3.2 i Gain of second rf
5 : : I stage,
3.05 (E20 -1 12.2 Gain of first ¥f
1
: i stape.
I . +
0.5 I3 -5 . 6.2 :Gain of antenna

cireult. {Uise 23-
:  ohm resistor, in
i oseries  with  ho:
lead of senera-
tor, instead of
2,000-puf capaci-

. i ‘ tor.)
| : i

56. Receiver If. and Discriminater Stages
One set of conditions is given for an over-
all measurement of the gain of all the if. stages
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because aceesz to the sockets of the lust three
if. stages is difficult. Location of the defective
stage is accomplished by the substitution of a
spare if. can.

a. Conditinnes,

(1) Vtvm connected between terminal 4 of
JT and ground. (This is grid bias volt-
age of the fifth if. amplifier.)

(2) SQUELCH control at OFF.

(3} Input signal is 4.3 me; 2,000-,f capa-
citor is connected In series with output
lead of signal gencrator.

b. If. Stugre Gain Chart,

Input sienal Vivm veadine veltsi

i Toermingl

70 ‘ Pin20f X7 | -5

e. Diseriminator.

{1) Tncrease the output of the =ignal gen-
erator until the vtvm reading no
longer increases. (This iz necessary
to operate the limiters at saturation.)

(2) Change the vtvm lead from terminal
4 of J7 to terminal 3. (The vtvm will
now measure the de output of the dis-
criminator.)

(3) Shift the signal generator frequency
15 ke above, then 15 ke below 4.3 me.
An output of 2.8 volts at each of these
frequencies indicates normal dis-
criminator sensitivity,

57. Receiver Audio and Squelch Stages

. Awedio Amplifier. Apply a 2-volt, 1.000-cps
signal to the grid (pin 4) of audio amplifier
V7. Connect Qutput Meter TS-585A/U, ad-
justed to provide a 600-chm load, across termi-
nai 3 of transformer T3 and ground. The output
reading must be at least 7.5 milliwatts (mw).

b. Squeleh Cireuit.

(1) Short AUX ANT connector J3 to
oround,

{2) Turn the SQUELCH contro! slowly
clockwise to the point where squelch
relay K2 just pulls in (rushing noise
stops).

{3) Measure the voltage at terminal 4 of
J7 with a vtvm, This voltage should be
about -—1.5 volts (squelch bias velt-
age).

(4) Slowly turn the SQUELCH control
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connterclockwise to the point where
KZ just releases, The voltage at term-
minal 4 of J7 should now be about
—2.35 volts (or about 1 volt more nega-
tive than the pull-in bias voltage). If
the difference between the two read-
ings s considerably more than 1 volt,
the squelch cirewit is defective,

58. Transmitter Modulator and Afe Discrimina-
tor Stages

a. Modulator. The measure of modulator
sensitivity I8 the amount of frequency shift of
the transmitter with a given change in modula-
tor (V2) erid voltage.

{13 Tune the receiver-transmitter to the

center of its frequency range.

(2} Press the push-to-talk button of the
handset to operate the transmitter and
check the frequency with Frequency
Meter TS-174B/U. The frequency
should be the frequency indicated on
the dial.

Short terminal 5 of J7 to ground. The

frequency of the transmitter should

increase by more than 700 ke as
measured by the frequeney meter.

(4) Remove the short. The transmitter

frequency should be the same as in
{2) above.

h. Arfe Dizertminator.

(1) Apply a l-volt 43-me signal from

Signal Generator [-208 to terminal
EGH in the mixer box.

{2} Press the push-to-talk button on the
handset (to operate the transmitter)
and place a finger on terminal K19
(fig. 31) to disable the receiver oscil-
lator.

{3) With o vtvm connected between termi-
nal E1B and ground, the reading
should be approximately —I18 volts.

(4) Connect the vitvm between terminal
E1€ and ground and measure the voit-
age at this point. The reading should
be approximately —§ volta.

(5) Ruise the frequency of the signal
generator to 4.33 me. The voltage
change at terminal E1C should be
approximately 3 volts (or about .1 volt
per ke deviation).

{:

iy
—
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CHAPTER 4
REPAIRS

59. Precautions

a. When replacing tubes, use the same type
tube as the one that was removed. Be sure the
tube is oriented above the socket correctly be-
fore attempting to insert if. Insert with a firm
but gentle pressure. Do not force.

. When replacing a component that has
several leads soldered to it, locate and identify
each lead on the component before unsoldering
it. This assures that the replacement compo-
nent will be connected properly.

¢. When parts with the same voltage or
powet rating cannot be obtained, use a part with
a higher and not a lower rating. Locate the re-
placement part in the same position as the
original part.

d. When soldering, be careful not to allow the
soldering iron to touch adjacent components.
Use only a small pencil-type iron. Use the mini-
mum amount of solder necessary to make a good
electrical joint.

. After repairs are completed, field ovgani-
zations will brush moistureproofing and fungi-
proofing varnish on exposed surfaces of equip-
ment in accordance with TB SI1G 13, Moisture-
proofing and Fungiproofing Signal Corps
Equipment. Moisture and Fungus Proofing
Equipment MX-2/GSM may be requisitioned
for this purpeose. Complete moistureproofing
and fungiproofing will be accomplished at depots
affer repairs have been completed.

60. Removal and Replacement of Control Panel

Caution: Removal of the panel i3 a compli-
cated operation and should be performed only
when repair or maintenance of the radio set
makes (£ absolutely necessary.

a. Removal of Panel,

(1) Release the catches on the case and
remove the recelver-tranamitter from
its case.

LU TR

(2) Turn the TUNING knob counterclock-
wige until the TUNING capacitor
gang plates are meshed fully. Tighten
the dial lock to prevent movement of
the dial drive mechanism during the
remaoval operation. .

{3} Lift. and remove the drum dial pointer
and dial pointer spring. This will pre-
vent damage to or logs of these items.

(4) Apply the spring tension tool (fig. 32)
to the gang scissor gear as shown on
figure 33. This maintains shear ten-
sion on the two sections of the scissor
gear.

(5) Remove the four screws that secure
the control panel to the chassis, There
are two on each side of the chassis
just behind the panel.

(6} Remove the two inside screws that
secure the dial drive mechanism to the
chassis. One screw is accessible frem
the top, and the cther from the bottom
of the chassis,

{7 Unsolder and remove both ends of the
leads that interconnect the antenna
jacks with the chassis. Make a writzen
note of the positions of the leads 3o
that they may be reconnected properly.

. Replacement of Punel.

{1) Replace and solder all the antenna
jack No. 24 stranded wire leads in
their original pesitions (fig. 34 or 35).

(2) Replace and solder No. 24 stranded
wire leads interconnecting the control
panel and chassis in their original
positions (fig. 34 or 35).

(3) Replace the control panel in its
original position and fasten it {o the
chassis with the original serews and
lock washera, If care was taken to
keep the TUNING capacitor gang
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plates fully meshed, and if the dial
gear mechanism was not moved, the
gang scissor gear and the pinion will
mesh in the same positions in which
they were before separation.
{4) Remove the spring tension clip from
the TUNING gang scissor gear.

(5) Replace the drum dial pointer and dial
pointer spring in their original posi.
tions.

e. Mechawical  Alinement of  Pawnel and
Chassts Assembly. A jig is required to assure
correct mechanieal alinement of the panel and
chassis assembly so that it fits properly in its
case.

i - “le ”
l" — r
2

022" DIA STEEL SPRING WIRE
MWD 8iz2-2-1

Fligurr 32, Scisgor-gear tensgion clip,

GlaL LooK —

TUNING KNOB —

STEEL-WIRE
S5CiSSOR-GEAR
TENSIONM MGLDER

WMWa 8i2-2-2

Figure 23, Application of wire clip to gang scissor gear.
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y MWO 612-2-4

Figure 3. Antennn lead connections for RT-174/PRC-5.

‘. tQ BOTTOM
TERMINAL QF LG

A
‘e TO TOP TERMINAL
OF L&

MWO 612-2-5

Fligure 35, Antenna lead connections for RT-175/PRC-9
and RT-176/PRC-10.

(1) Fabrication of yig.

{a¢) The jig is made from the case of a
receiver-transmitter which is non-
repairable.

() Remove the eight-pin male battery
plug and flexible cord from the bot-
tom of the case, leaving the female
receptacle intact.

{c) Remove the two catches loeated one

ont each side near the hack of the
case.
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() Drill four *i-inch diameter holes,
two on each side of the case, near
the front, as shown on figure 36.

2y Use of ig.

(a) Loosen the four 6-32 by 14 -inch long
binder-head machine screws that
fasten the panel to the chassis.
These screws are located two on
each side of the chassis and just be-
hind the edge of the panel.

(b} Secure the jig in a vertical position
in some convenient location. Insert
the chassis in the jig and fasten the
holddown catches.

(¢} Tighten the four 6-32 screws that
fasten the panel to the chassis.
These screws are accessible through
the four 34-inch holes in the jig.

{(d) The panel and chassis assembly is
now correctly alined. Remove it
from the jig and install it in its
proper case,

61. Tube Replacement
 All accessible tubes and the if. and dis-
ecriminator cans are shown on figures 30 and 31.

a. If. Tubes. Turn the if. can in for repair.
Each if. tube is located in an if. can that is

3

-~ HA

B

2 HOLES OGN EACH

RECEIVER~ SIDE OF CASE

TRANSMITTER
CASE ——im

TMAaQE65-17

Figure 260, Holes tn jig used for pancl and chassis
linement,

AL a13a

hermetically sealed. The tube, theretvre, is not
accessible.

h. Audio, Squelch, and Calibration Tubes.
To remove the audio (VT), the squeleh (V11),
or ope of the calibration oscillators (V% and
V10), it is necessary first to remove the tube
ciamp for these tubes. Remove the two securing
screws and then remove the tube ¢lamp. Re-
move the desired tube by pelling straight up on
it. When replacing these tubes, be sure the red
mark on the tube corresponds to the pimple
on the socket. After tubes are in place, replace
the tube clamp and tighten the two screws
which secure this clamp.

e. Tubes Mounted on Box Assemblies. Tubes
V2, V4, V3, V6, V8, and V1 are mounted on the
box assemblies {fig. 30).

(1} Remove the two screws that secure the
cover plate, and remove the cover
plate.

(2} Loosen but do not remove the two
serews that secure the tube clamp for
the six tubes, and remove the tube
clamp by sliding it away from the
tubes.

(3) When replacing each tube, be sure that
the red mark on the tube corresponds
to the red mark on the tube socket.

(4) When replacing V2 in the tube socket
on the TRANS 0OSC box, insert the
pin nearest to the red mark on the
tube into the second pin socket from
the red mark on the tube socketf.

() Before installing a new V6 (mixer)
or VB (receiver oscillator), break the
electrical connection between the ex-
ternal tube coating and pin 8 of the
tube. (An ohmmeter check should in-
dicate a reading of infinity between
pin 3 and the metallic tube coating.)
When replacing V8, remove the in-
sulating sleeve from the old tube and
place it around the new tube. If the
old tube does not have an insulating
sleeve, obtain some form of spaghetti
insulation and siip it arcund the tube.
This is required to insulate the
metallic coating of this tube from the
cover plate.



IF AMPLIFIERS
AM-427 /1)
(FOR G0 TOUIOS!

DISCRIMINATOR
TRANSFORMER
TF-132/U
{T201)

va va
VACUUM TUBES
TYPE tAD4

V3

VACUUM TUBES
TYPE 5A6

Vi VT ¥5  WE  VIG vl vz VO .
VAGUUM TUBES VACUUM TUBES VAGUUM TUBES
TYPE 5672 TYPE 5678 TYPE 5676
NOTE:
RECEIVER QSCILLATOR V8 IS ATYPE 5676 IN THE
FOULLOWING MODELS OF RADIO SET AN/PRC- 10
ORDER NO. SERIAL NOS, -
1758=PHILA-5] BELOW B500 | ) . :
33TA-PHILA-52 21562 THRU 22286 TM4065-10
Figure 27, Vacuuwm tubes and if. and discriminator cons.

{6) When all six tubes have heen inserted
into the sockets on the hoxes, install
the tube clamp and tighten the two
holding screws.

{7) Install the cover piate and tighten its
two holding screws.

62. Replacement of If. and Discriminator Cans

a. Removal. Remove the four screws thuat
hold the cover plate in place on the hack of the
chassis (fig. 30) and remove the plate. Remove
the individual cans by pulling straight out. If
necessary, pry under the base with a small
serewdriver. The if. shelf with shield removed
1s shown on figure 38.

L. Replocement. Aline the pins on the buack
of the can with the holes in the socket and push
the can in place. Be sure the cans are placed in
the correct sockets by referring to the desionu-
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tions on the cans and chassis, Replace the cover
plate and the four screws that hoid it in place.

63. Replacement of Box Assemblies

a. Removal. Remove the tube that Iis
mounted on the hox assembly as directed in
paragraph Gle. Unsolder the leads on the term-
inal board of the box. If the transmitter tube
is in the wav, first remove the shield by taking
out the two screws that hold it to the chassis.
Then pull the tube straight out from the socket.
Remove the top and two side screws of the box,
one right and one left. The box can now be lifted
out of the chassis. Inside views of the boxes
are shown on figures 39 through 44.

b, Replacement. Pluce the box in position,
start the three screws, and then screw tight.
Repiace the leads on the terminal board, being
careful to use o mnimum of solder. Apply
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T™ 4068 -3
Figurc 20 Fivat vf box. fuside view,
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Sevord rf box, fnstde view.
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al Tet L o Lad C46 rR28 X148

TH 4055-2

Figeore 300 Kecoiver oxadluter Do, imside view.

TUADES- 72
Figiere 12, Trauwgoeil te e weeidiner bog, ingide view.
golder onlyv at the point where the wire touches
the termina.

44, Replacement of Dial Lamp
LITE CAP

using a screw-

maurked
(ovaicd on the front paned)

o, Ulnseress the vy

driver if necessary,

b, TIold o kand umder the opening, turn the
receiver-iranemitter an ther the control panel
faces lown, ol shike siichtly until the dial
lamp drops out,

e o insert a0 new nmn, hold the eontrol

n into the opening,

panel vace ap atd deopon s
hualds first.

A, Feree onn b BUT R TR
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EG.

L HE

Li4

RIY

xa
TM 4058 -2 23

Figoro g, Miver bos nside view,

TM 406 - 74

Fe B Lishie miew.

Foienre L.

85, Replacement of Calibration Crystals
(Ao Ol

Crvstal Y1 consisty of a l-me Crystal Unit
CR18 L. vvarnd V2 consists of oo L4.3-me
Crystal Uniz CR-1x 10,

@. Push back rhe oringe clamp and lift the
eryvstal ouE off its sackuer,

h. To insert o new ervztad, push the spring
clamp to the side s fusort the erystal in the
gocket. No oy o voei ik observed when in-
serting rthe oo

e, Push o
to keep it soenen

dnntn over the crystal

HERRY S
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66. Lubrication of Dial-Drive Mechanism

a. The dial-drive mechanism s the only as-
gembly in the radio set that requires lubrica-
tion. No Department of the Army lubrication
order has been issued for Radio Sets AN/PRC-
], -0, and -10.

h. 1t is expected that the dial-drive mech-
aniam will not require lubrication for the life
of the radio set. If, however, the chassis has
heen exposed to moisture or dirt, and there is
corrosion or ¢irt on the gears, cleaning and
lubrieation will he necessary. To clean and
labricate the dial-drive mechanism, remove the
control panel from the chassis of the receiver-
transmitter. This is a very digicndt operation
and should be performed only when absolutely
RECCSSATY.

¢. Remove the control panel from the re-
ceiver-transmitter chassis as directed in para-
graph GO.

d. Clean the dial-drive mechanism with sol-
vent {SD), being careful not to get it on parts
other than those being cleaned. Dry with a

SCISSOR GEARS
AND PINIONS

cloth while turning the mechanism so that all
portions ave clean and dry.

p. Using a small toothpick or No. 20 AWG
hare wire. apply 1 drop of lubricating oil to ail
bearings and shafts except the gears., Use Oil,
Lubriciting, Preservative, Spectal (PL Spe-
ciul) in aecordance with MIL-L-644A speci-
feation. Reep oil away {rom O-rving seals fo
prevent damage to the seals.

oo Apphy ereasze sparingly to  all
pinions, and racks, as shown in figures 15 and
14, Use srease in accordance with MIT-G-5278
specification. Work the grease in and spread it
by turnine the dinal knob from one end of travel
to the other. Wipe off the excess lubricant from
the sides of gears, pinieons. and racks.

CRurs.

467. Refinishing

a¢. When the finish on the cases has been
badly scarred or damaged. touch up the bared
surfaces with No. 00 or No. D00 sandpaper to
prevent rust and corrosion. Clean the surface

. MESHING GEARS
" AND PINION
CLEAN: AND COAT.

CLEAN AND GOAT
TEETH SPARINGLY

PINION AND RAGK
CLEAN AND COAT
TEETH SPARINGLY

TEETH SPARINGLY:

PINION AND RACK
GLEAN AND GOAT
TEETH SPARINGLY

LTMB12-143 5,

Figure 55. Top pren of dicf-dvive moechonisn.
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MESHING GEARS
AND PINION

CLEAN AND COAT
TEETH SPARINGLY

PINION AND RACK
. CLEAN AND COAT
TEETH SPARINGLY

M eiz-121

Figure 46, Bottom view of dial-dvive mechanism.

down to the bare metal; ebtain a bright smooth
finish.

Caution: Do not use steel woecl. Minute par-
ticles frequently enter the case and cause harm-
ful internal shorting or grounding of circuits.

b. When a touch up job is necessary, apply
paint with a small brush. Remove corrosion
from the case by cleaning corroded metal with
golvent (SD). In severe cases it may be neces-
sary to use solvent (8D) to soften corrosion and
to use sandpaper to complete the preparation
for painting. Paint used will be authorized and
consistent with existing regulations. Instruc-
tions for refinishing badly marred panels are
contained in TM 9-2851, Painting Instructions
for Field Use. Befer to these instructions as
necessary.

68. Dial-Drum Adjustment after Replacement

. Turn the TUNING capacitor exactly to its
fully meshed pesition. This brings the low-
frequency end of the dial scale opposite the
dizl window.

b. Tarn the POINTER ADJUST knob and
center the pointer midway between its two
extremes of travel.
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¢. Position the dial drum so that the full-
width line, located just below the lowest fre-
quency mark on the dial, is alined with the
pointer. Tighten the Allen screw in the center
of the tuning dial drum with the wrench and
spanner (Sig C stock No. 6R5701-3).

Caution: If the wrench and spanner are not
used to hold the bevel gear during tightening
and loosening of the Allen screw, damage to the
bevel gear will result.

69. Relay Repairs

Repairs or adjustments to relays rarely will
be necessary. When hermetically sealed relays
are used, replace a defective reluy with a new
one. In those units in which open relavs are
used, some adjustment and cleaning can be per-
formed.

a. Adjustments of KI. Bend the spring con-
tact or contacts that appear to be defective until
satisfactory operation is obtained.

b, Adjustment of K2. Adjust the spring-
locked serew contacts of K2 with a small wrench
until satisfactory operation is obtained.

e. Contaet Cleaning. Use a small amount of
carbon tetrachloride on the relay contacts and
wipe dry and clean with a soft cloth.
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CHAPTER 5
ALINEMENT

70. Test Equipment Required for Alinement
The following test equipment is required for
Uinement:

Tost equipment Common nane

Signal Generator
AN/ TURM-4S. |

Flectronic Multimeter oYty
Ts-p0a/U.

RF Wattmeter ME-11/0__.

i Rf signal generator.

Rf wattmeter,

71. {f. and Discriminator Alinement

If. and discriminator cans are hermetically
sealed. No equipment is available at present in
the fleld for opening and resealing these cans.
Therefore, defective if. or discriminator cans
are not to be repaired, but are to be returned to
appropriate higher repair echelons. Directions
for repair of these cans will be issued at a
tuture date.

72. Mixer Alinement
{figs. 30 and 31)

a. Connect the vtvm to terminal 4 of J7T
and ground.

b, Apply a 4.3-me signal to terminal E19
throuwrh a .005-uuf or larger capacitor.

e. Use the alinement tool provided with the
receiver-transmiiter to adjust the core of T2
For maximum negative voltage on the vivm.
Be curoful not to apply crecssive pressure fo
T2 as this transformer is fragile and can easily
he hrafen,

73. Receiver QOscillator Alinement
(figg. 30 and 31)
a, Center the pointer of the receiver-frans-
mitter (fig. 3) to the middle of its extremes of

travel, Turn the TUNING capacitor exactly to
its fully meshed position. When thig is done, a

AGD B3sa

marker line, located just below the lowest
frequency mark on the dial drum, should be
within one-half of a small division of the dial
from the previously set pointer. If this condi-
tion is not satisfied, adjust the dial drum in ac-
cordunce with instructions in paragraph 68,

b. Bet the receiver-transmitter to its lowest
frequency. Calibrate the signal generator to
this frequency and connect it throngh a .005-
upt or larger capacitor to terminal E19. Con-
nect the vivm across terminal 4 of J7 and
ground.

¢, Adjust coil L21 for maximum negative
voltage on the vivm. Reduce the output voltage
of the signal generator to a level just sufficient
to enable a peak reading to be cbtained at the
vivm. To check against unwanted signal pick-
up from other seurces, vary the output control
of the signal generator. The vtvm reading
shouid show a eorresponding variation.

d. Raise the frequency of the signal gener-
ator 8.6 me. This signgl also should cause a
peak rewding on the vivm. This indicates that
the veceiver oseillator has been rtuned correcliv
to a frequency 4.3 me higher than the signul
applied as directed in b above.

¢, Set the veceiver-transmitter to the highext
frequeney on its dial, and tune the signa
venaerator fo this frequeney. Adjust €43 fo
maximum volfage on the vtvm.

o Repent procedures in ¢ and ¢ above until
no Jfurther adjustments are necessary.

74. Rf Alinement
(figs. 30 and 31)

The first and second rf amplifiers are alined
jointly first at the low frequency end of the
dial and then at the high frequency end of the
dial. The frequencies to be used for each of the
radio sets are shown in the chart following:
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Tarw Trogueney Flicke Tromuenaey
Titdise —wt ! | eaaer ! | ase
ANPRCO.S 2000 A
ANPRU 279 aRAa
ANPRO=10 302 Bis

. Insulate coil L3 (connected to pin 1 of
VAY with iriction or cellophane tape, or spa-
whettl. (This iz to prevent accidental shorfing
of B-- to oround while adjustments are being
made to L9 and G200

i, Tune the signal generator and the radio
zet to the low frequency end of the dial shown
in the chuart above,

e. Connect the vtvm across ferminal 4 of J7
andd gronnd.

d. Connect the signal generator in series
with a 33-n0hm resistor to AUX ANT connector
J3. Vary the signal generator tuning dial
slightly up and down for maximum reading on
the vivim. Adjust coils L13, L11, and L9 in that
order for maximum reading on the vivm. (Re-
duce the putput voltage of the signal generator
to a level just sufficient to enable u peak read-
ing to be obtained at the vtvm.)

e. Tune the radio set and the signal gener-
ator to the high frequency shown on the chart
above, Vary the signal generator tuning dial
slightly up and down for maximum reading on
the vivm. Adiust C26, €22, and C20 in that
order for maximum reading on the vivm.

f. Repeut the adjustments of L13, L11, and
L9 at the low alinement frequency and C26.
22, and C20 at the high alinement {requency
until no further adjustments are necessary.

g. Check the receiver alinement using the
calibration oscillator test. In this test. the
POWER switch is held at CAL while the TUN-
ING control of the radio set is turned stowly
from the low to the high end of the dial, With
a handset connected to the AUDIO connector,
a beat note should be heard at each whole num-
ber me peint. 1f satisfactory results are not
obtained, repeut the mixer, receiver oscillator,
and rf alinement procedures.

75. Afc Alinement
{flgs, 30 and 31)

2. Apply a 4.3-me signal at maximum output

through a .005-.f or larger capacitor to termi-
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nal £19. (If the maximum output voltage of
the signal generator is .1 velt or less, remove
tabe V3 from the receiver-transmifter and
apply the sicnal to terminal EG6H on the mixev
box.) Be eareful not to ground to chussis the
lead that is connected to E19 as this peint iz at
+55 volts.

h. Press the push-to-talk button on o handset
connected t the AUDIO connector, and tape the
button down in this position.

¢, Connect 2 vivm across terminal E1B and
oronnd.

t(f. Disable receiver oscillator V8 by placing
a finger on E21, (If V3 has been removed, V8
neced not be disabied.}

e, Tune c¢oil L1 for maximum reading on the
vivim. {(Be careful not to exert too much pres-
gstre on L1 because this coil is very fragile.)

7. Remove the vtvm leads from across K1B
and ground: connect the ground lead to the
junection of R13 and R11, and the high lead to
terminal 5 of J7.

g. Adjust coil L2 {being carefu] not to exert
excessive pressure on this coil) for zero reading
on the vtvm within =1 volt.

h. If the afe circuit is operating properly
and has been adjusted properly, a rotation of L2
of approximately one full turn in one direction
should give 2 reading of at least 42 volts, and
in the other direction. a reading of at least —2
volts. Make this check and then be sure to ve-
adjust L2 to give zevo reading,

74. Transmitter Alinement
(fig. 47)

Perform the transmitter alinement only after
the alinements described in paragraphs 72
through 75 have been made,

@. Insulate coil L8 {connected to pin 1 of
V3) with frietion or cellophane tape, or spa-
shetti. This prevents accidental shorting of B4
to wround while LY and C20 are being adjusted.

B, Turn stem of coil L3 clockwise to bottom
position.

¢. Turn C11 to the position where the top of
the stem is flush with the bottom of the mount-
ing plate an which the mounting brackets for
the alinement tool are located. (In those units
in which C11 is adjusted by the alinement tool,
clockwise rotation of the stem raises it and
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eomnterclockwise rotation Jowers if. In those
anits in which Gl is serewdriver adjusted,
clockwise rotation of the stem lowers it and
counterclockwise rotation raises i)

J. Aciust C17 to minimum capacitance by
setting the arrow on this capaeitor to point fo-
ward '\ as shown in figure 47.

oo Connect a 50-ohm rf wattmeter such as
R Wattmeter ME-117U  (Sig O stock No.
2056117 or equivalent to AUX ANT jack J3.
If a <uitable wattmeter is not available, ase a
25.ampere, 6- to 8-volt pilot Lamp LM-27 (Sig
 stock No.o 2Z5927), or a 47-ohm 2-watt re-
gistor in series with an rtf ammeter (200 mz,
Sig  stock No. 3T7020-30).

f. Connect the ground lead of the vtvm to
the junction of R13 and R11; connect the de
probe to pin 5 of jack J7. Use zero center of
vtvm if available.

¢. Set the POWER switch of the radio set to
ON. Tape down the push-to-talk bution on the
handset.

f. For alinement at the low end of the dial,
tune the AN/PRC~8 to 20.0 mc, the AN/PRC-9
to 27.9 me, and the AN/PRC-10 to 39.2 me,

i. Adjust L3 for correct zero on the vivm.
(When correct zero is obtained, adjustment of
L3 (approximately one full turn) in one direc-
tion produces a reading of at least +2 volts, and
in the other direction a reading of at least —2
voits.}

7. Adjust L9 for maximum rf powey output
(as indicated on the wattmeter or its equiva-
lent).

k. Readjust L3 for correct zero on the vivin.

I. For alinement at the high end of the dial,
ttine the AN, PRC-8 to 27.4 me, the AN PRC-8
to 381 me, and the AN/PRC-10 to 533.8 mec.

. Adjust C11 for eorrect zero on the vivnl
(Correet zero is indicated by 4+2- and —2-voit
readings when C11 is adjusted off zero as L3
wus adjusted in @ abovel)

. Adjust C20 for maximum power output.

n. Readjust C11 for correct zero on the vivim.

7. Remove rf power indicator from AUX
ANT jack J3.
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q. Adjust C17 for correct zero om vtvm. If
this zero cannot be oblained, abtain a reading
as close as possible to zero, with C17 oriented
with Its arcow pointing within the range of A
and B oas shown on figure 47, (Adjust C17T only
at the hich end of the radic set TUNING dial at
the frequencies indicated in 7 above))

r. Connect the rf power indicator to AUX
ANT jack J5. Readjust 20 {or maximum
power output; then readjust 11 for correct
zero on the vivm.

¥ Repeat the procedure in 2 through » above
until no further adjusiment is necessary. (It
wsually is necessary to repeal the procedure in
Iothirough 1 abuve three oy four times.)

£. The set is considered to be alined properly
under the foliowing conditions:

(1) When the set is at the high alinement
frequency and the rf power indicator
is connected to AUX ANT jack J3, the
voltage on the vtvm does not exceed
.1 volt (without readjusting C11}.

b~ ALIGNING TOOL

o OB

T

[ —T— )
==

Figure 47. Loeation of controls used in fransmitter
afinaiment.
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(2} When the set is at the high alinement

frequency and the vf power indieator
s not connected to AUX ANT jack J3,
the voltage on the vtvm does not ex-
ceed .1 wolt (without readjusting
C17).

When the set is at the low alinement
frequency and the rf power indicator

is connected to AUX ANT jack J3,
the voltage on the vtvm must not ex-
ceed .1 volt (witheut readjusting L3).

Note. If the frequency is monitored dur-
ing alinement of the transmitter while the

tvm is connected, a distorted note may be

heard as a result of pickup on the vtvm test
leuds.
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CHAPTER 6
FINAL TESTING

Section {. GENERAL

77. Purpose of Final Testing

The tests described in this chapter are made
to assure that a repaired equipment meets
minimum performance standards before being
issued for service. If the equipment fails to pass
any of these tests, troubleshooting and repair
procedures must be performed to correct the
trouble.

78. Test Equipment Required for Final Testing

Test equipment of the type listed below is
required for final testing Radio Sets AN/PRC-
8, -9, and -10.

a. Bf Signal Generator. The rf signal gener-
ator (Signal Generator AN/URM-48 or
equivalent) must supply up to 1,000 microvolts
(xv) at 20 me to 100 me; must have up to 25 ke
deviation ; must have modulating frequencies of
250, 400, 1,000, 2,500, and 5,000 cps, or provide
for external modulation; and must have an
output impedance not exceeding 50 ohms.

b, If. Signal Generator. The if. signal gen-
erator (Signal Generator 1-208 or equivalent)
must supply a 4.3-mc signal with an output of
at least .2 volt. The signal frequency must be
continuously variable between 4.27 and 4.33 me.

e. Audio Oscillator.  The aadio oscillator
(Audic Oscillator TS-382A/0 or equivalent)
must supply audio signals from 250 to 5,600 cps.

d. Milivoltmeter. The millivoltmeter (Elec-
tronic Multimeter ME-6A/U or equivalent)
must be able to measure ac voltages in milli-
volts.

e, Frequency Meter. The frequency meter
{Frequency Meter TS-174B/U or equivalent)

must be capable of measuring frequencies from
20 to 55 me.

7. Electronic Voltohmmeter. The electronic
voltohmmeter {(Electronic Multimeter TS-
506/U or equivalent) must be able to measure
de veltages and must have an input resistance

of not less than 10 megohms on all voltage
ranges.

g. Output Meter. The output meter (Output
Meter TS—58BA/U or equivalent) must read

directly in mw and must offer an impedance
of 600 ohms,

h. Panoramic Indicator. The punoramic in-
dicator {Panoramic Indicator IP-173/U or
equivalent} must be capable of indicating devi-
ation frequencies from 3 ke to 17 ke,

Section Il. RECEIVER TESTING

79. Standard Test Conditions

Make all measurements under the test con-
ditions listed below unless otherwise indicated:

a. Dummy antenna is a 33-ohm resistor in
series with the rf signal generator,

b. Rf input signal is .7 microvoit, 15-ke
deviation at 1,000 cps, and unless otherwise
gpecified, shall be applied to AUX ANT con-
nector J3 of the receiver-transmitter.
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c. Audio output at terminal A of AUDIO
eonnector J& shall be 1 milliwatt {bv adjustment
of the VOL control on the receiver-transmitter)
through a load impedance of G600 ohms.

80. Signal-Plus-Noise to Noise Ratio

The signal-plus-noise to noise ratio is the
ratio of audio output of the radic set with
standard modulated input to the audio output
with unmodulated input. This ratio is defer-
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mineid at each of the following frequencies for
each of the three radio sets:

adio set Froguencies rmael

ANPRC-3. . .
ANVPRC-O L
AN/PRC-10 . _

e 921, 24, and 27
! 2R, 23, and 38
e 39, 47, and 54

a. Connect the rf signal eenerator to AUX
ANT vonnector J3. Set the generator to supply
the standard modulated input signal at the
frequency to which the radio is tuned.

b, Connect a 600-ohm (L- or 4H-watt) re-
gistor across terminals A and B of AUDIO
connecior J8. Connect a millivoltmeter such
ag Electronie Multimeter ME-8A/U across
these terminals also. {Connect the ground lead
of the voltmeter to terminal B of J&.)

e. Adjust the VOL control of the radio set
so that the voltmeter reads about 775 milli-
volta. If this meter has a db seale, note the db
reading of the meter.

d. Apply the same vf signal to the AUX
ANT connector as in & above but without mod-
ulation. The voltmeter reading should be no
more than about 245 millivoits. This reading
is 10 db down from the 775-millivolt reading
obtained in ¢ above.

81. Overall Selectivity

a. Connect the signal generator to the AUX
ANT connector. Tune the receiver-transmitter
to a frequency in the middle of its frequency
range. Adjust the signal generator to put out
an unmodulated signal at the same frequency
as the receiver-transmitter. The correct fre-
quency will be taken as the one which produces
maximum quieting in a handset receiver con-
nected to the AUDIO connector.

b, Connect a vtvm to terminal 4 of test
socket J7. Note the meter reading when a 1-.v
signal is applied by the signal generator.

e. Increase the output of the signal gen-
erator to 2 uv and vary its frequency on both
sides of the resonant frequency until the same
meter reading is obtained at terminal 4 of J7
as in b above. The frequencies at which these
readings are obtained are the two times down
points. When varying the {requency of the
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signal generator, do this in a uniform manner
so that irregularities in the response char-
acteristic mav be observed.

d. Repeat procedure in ¢ above for a 1,000-
wv input. The two frequeney points obtained
are the 1,000 times down points,

#. The center frequency of the overall selec-
tivity curve will be taken as that frequency
midway between the two frequencies at the two
times down points. The center frequency will
be within =3 ke of the carrier frequency.

Times duwn 1

Totel bandwidth (ke

3

2 75 =+ 10
1,000

not greater than 250

#. There will be no irregularities in the
response characteristics.

82. Spurious Responses

Spurious responses are responses to un-
desired signals. A good radio receiver should
have a high rejection ratic for such signals.

a. Apply an unmodulated input signal of
1 pv to the AUX ANT connector at the follow-
ing frequencies:

Radio zet ‘ Frequeney (ine)

ANPRC-8 L _____} 24
ANPRC-Y ... ‘ a5
ANPRO-10 L. _| 47

b. Measure the voltage at terminal 4 of J%
(limiter grid voltage} with a vacuum tube
voltmeter (vtvm) and record these readings.

¢. Increase the signal generator output volt-
age 140,000 times (100 decibels (db)}, and
tune the signal generator over the frequency
range from 2 to 100 mc while observing the
voltage reading at terminal 4 of J7. At those
frequencies that produce a limiter grid voltage
greater than the readings recorded in & above,
decrease the signal generator voltage fo a value
that will produce the same limiter grid voltage
reading. The ratio of this signal voltage to 1
uwv wiil be taken as the rejection ratio for that
frequency.
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d. The rejection ratios of spurious responses,
including those of the image (dial plus 8.6 me)
and the if. frequencies, will be equal to or
oreater than the values listed below:

‘ Rejection ratio of all
nther spurioua

If. rejection ratio fraquencies

Radio Set ‘ P : _
! . Waltee , : Valtaze
i Db oratio ralio - Db ratio ratin
ANGPRC-%.....0 1060 11000001 80 10,000
AN/PRC-9. ... 100 100,000 0 C 3,000
AN/PRC-10_._..) 100 100,000 ; 60 . 1,000
: : i
i
83. Limiting

a. Tune the receiver to the frequencies noted
below and adjust the volume control to stand-
ard output (par. 79) with a 3-xv input at
gtandard modulation.

Radio set ‘ Frequency ime)
AN/PRC-8 . 24
AN/PRG-9 e as

AN/PRC-10 . __. ‘ 47

b. Increase the signal generator input to
1,000 wv and measure the audio output. The
audio output will not vary by more than 1 db
for any input variation between 3 and 1,000 pv.

84. AfPower Output

a. Make this test with the signal generator
input voltage adjusted to 10 pv at standard
modulation (par. 79), and the receiver VOL
cofitrol at maximum.

h, The maximum audio output will be not
less than 2.5 milliwatts.

85. Audio Fidelity

. Make the test under standard conditions
{par. 79) except that the signal generator in-
put voltage will be 10 pv, and the audio power
at 1,000 cycles per second (cps) will be fixed
at 2.5 milliwatts by the receiver VOL control.

b. The overall audio response of the re-
ceiver will be within the following limits:
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Response

1,000 0 db equals 2.5 mw
250 +4to 0 db
400 +2to + idb

2,51 —Tto—13db

5,000 At leasy —15 db

86. Squelch Sensifivity

a. With the SQUELCH econtrol in the OFF
position, operate the receiver under standard
conditions {par. 79). Reduce the signal gen-
erator input to zero, and turn the SQUELCH
control ON to the minimum clockwise position
at which the output is cut off.

b. Increase the signal generator input until
standard output (par. 79) is noted in the audio
output of the receiver. The input will be not
greater than 2 uv.

¢. 1t then will be possible to advance the
SQUELCH control clockwise until some squelch
position is reached where standard audic out-
put is realized only with input signals at least
five times the value described in b above.

d. Perform this test at the following fre-
quencies:

Tadio set l Frequencies (me)
[
AN/PRC-S_ _____..__ ‘ 3 S R U B ¢
AN/PRC-O._..______.. 28 33 38
AN/PRC-10. ..o | 38 oo 54

87. Microphenics

a. Operate the receiver under standard test
conditions (par. 7%) except that the rf input
voltage will be 10 microvolts, there will be no
modulation, and the VOL control will be at
maximum clockwise position.

h. Tapping upon the case with a rubber
mallet will cause no objectionable microphonies
in the receiver outpuz.

88, Discriminator Tests

a. Diseriminator Center Frequency. Apply
a 4.3-me signal to test point E19 (mixer grid)
through a .006-xf capaciter. The signal should
produce —8 volts at terminal 4 of 37 (limiter
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grid). Vary the frequency of the signal to pro-
duce zero diseriminator output as measured
from terminal 3 of J7 to ground. This signal
frequency will be 4.8 =.002 mec.

b. Discriminator Linearity. Apply a signal
as described in a4 above, and set its frequency
to 4.33 me and to 4.27 mc sucecessively. The de
output voltage from terminal 3 of J7 to ground
at each of these frequencies will be at least 3
volts. If the two readings differ, the smaller
reading will be at least 75 percent of the larger
reading.

e. Discriminator Bandwidth. Apply a signal
as deseribed in a above, and vary the frequency
above and below 4.3 mec to points of maximum
positive and negative potentinl of the dis-
criminator as measured from terminal 3 of J7
to ground. The bandwidth will be not lesg than
90 ke between positive and negative de voltage
peaks.,

89. Frequency Stability

a. Couple a frequency meter to receiver
oscillator V8, and set the receiver dial to its
highest megacycle frequency. The receiver
will be powered with standard input voltage
{(par. 79). After not more than 30 seconds
have elapsed measure the oscillator frequency.
Thereafter, measure the oscillator frequency
at S-minute intervals for 30 minutes.

b. The frequency drift of the receiver

oscillator will not exceed .015 percent in the
first 30 minutes.

90. Reception Tests

Serew the short antenna to the SHORT ANT
jack. With a similar radio set located at least
50 feet away and tuned to the same frequency,
voice gignals transmitted from that radioc set
should be clear and of good guality in the
radic set being tested.

Section lll. TRANSMITTER TESTING

21. Standard Test Conditions

a. A dummy load of 50 ohms, nonreactive
at 20 to 55 me, is connected to AUX ANT con-
nector J3 and ground. Rf Wattmeter ME-11/YJ
or equivalent satisfies these requirements.

b. Audic input to the transmitter is 85
millivolts {mv) at 1,000 cps as measured on
Electronic Multimeter ME-6A,U or equivalent
in the test setup shown in figure 48,

92. Transmitter Frequency

¢, Compare the receiver and the transmitter
frequencies of the receiver-transmitter being

checked at each of the frequencies shown in
the chart below. In each case, calibrate the re-
ceiver frequency (using the CAL position of
the POWER switch) before operating the
fransmitter at that frequency.

Radis get ‘ Frequencies (mc)

- I -
AN/PRC-8__._______... 20 24 28
AN/PRC—3._____. R 27 33 39
AN/PRC-10___._ . . .. 38

7 . 55

b. Measure the transmitter output frequency
with a frequency meter such as Frequency

suf oR RCVR—XMTR
‘LQRGER 10 5_“___ —ll
I o TEAM. G
5 AR , O of B ‘
| 1
1 |
I |
AUDIO ME-6A 7V : |
05¢ 150 . i :
1
i
! !
i I I_ _________ -

= NOTE:
RESISTORS ARE TN QOMMS.

TM 4065-25

Figure 48, Test setup for audio tnpui to the transmitier.
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seter TS—174B/U or equivalent. The trans-
mitter output frequency must not differ from
the calibrated receiver frequency by more than
5 ke. If it does, realine the afc circuit (par.

75).

93. ‘Automatic Frequency Control

inliar ses Froqueney 1me)
AN PRC-5 . 274
AN PRO-Y o a8
ANCFPRC-10 . ..ol 534

I. Measure the frequency of the transmitter
oscillator with afe drive tube V1 removed. For
a correctly alined transmitter oscillator, this
frequency should correspond with the TUNING
dial setting of the receiver-transmitter.

¢. Detune the transmitter oscillator 300 ke
by means of C11.

d. Replace V1 and again measure the trans-
mitter oscillater freguency. This f{reqguency
must not differ from that mentioned in &
above by more than 10 ke. If it does, realine
the afe circuit.

e. After completing this test,
transmitter oscillator (par. 76).

realine the

?4. Transmitter Frequency Deviaticn

g, Measure the frequency deviation with
the transmitter operating at the frequencies
shown below and with standard audio input.

Hadio set Freuencies ,mop
AN/PRC-8._______.___. 21 1 24, 27
AN/PRC-O ___________ . 28 i a3 i 38
AN PRC-10_____._._._. 30 0 47 54

ih. Moasure the deviation with Panoramic
Indieator IP-173/U and Signal Generator
1-208. The deviation will be not less than 5 ke
nor more than 17 ke.

95. Transmitter Rf Qutput

Operate the transmitter at each of the »f
frequencies listed below. The rf output across
AUN ANT connector J3 and ground as
measured on RF Wattmeter ME-11/U will be
nol less than the limits noted.

P lLE output

1ol ine =er Troquencios 1 med I watis
AN PRU-2 21 ) 24 27 | L2
AN DPRC- . _ 0 28 i H i Kt | 1.0
AN:PRC-10. ... 30 ‘ 47 ‘ 54 | 09

24, Transmission Test

Receive volce transmissions from the trans-
mitter on a similar radio set located at least
50 feet away. Signals should be heard clearly
and distinctly. Exfraneous noises or micro-
phonies should not be present even when the
set under test is tapped with a mallet.

97. Neutralization

a. Muoke this test at the high end of the
frequency range.

b. Measure the afe voltage with a vtvm at
terminal 5 of J7 with the AUX ANT connector
open circuited and then short circuited.

¢. The difference between the two afc volt-
ages will be not greater than .2 volt. If it is,
reaiine the transmitter (par. 76).

Section IV, RECEIVER-TRANSMITTER TESTING

?8. System Fidelity

. Make this test at the following fre-

NN es
Tndio set Frequency (me)
AN PRO-R 24
R N 33
AN PROSW. 47

RUMY BAEA

A, Operate the transmitter under standard
conditions (par. 91) except that the modulat-
ing frequencies will be 250, 400, 1,000, 2,500
and 5000 eps. Receive its transmitted signal
in a similar type receiver located at least 30
feet away,

c. Set the VOL control to adjust the output

of the receiver to 1 milliwatt at the moduiating

frequency of 1,000 eps. At ail other modulating
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frequencies, measure the output of the receiver
with no further adjustment of the volume
control.

Avdio frequency 1eps! ‘ Response (db)

1,800 i 0
250 —dto— 9
400 Oto — 4
2,50H) | —_T b —13
200 At least —15

99, Parasitic Oscillations

a. With the radio set operated alternately
as a receiver and a transmitter at the {fre-
quencies listed below, note the reception in an
adjacent receiver as the jatter is tuned from
20 to 100 mc for any disturbing effects:

Radiv set i Frequeney sme)
AN/PRC-3 .. ..___________.’ 24
AN/PRC-9 ______________. a3
AN/PRC-10__ . _______ ‘ 47

b. The receiver-transmitter will be free of
parasitic oscillations at all settings of the con-
trols.

100. Relay Operation

Set up for radio sets as shown in figure 22,
Set No, 1 and set No. 2 are tuned to the same
frequency. Set No. 3 and set No. 4 are tuned
to a second frequency which differs from the
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first frequency by a few megacyeles, Sets No,
2 and No. 3 are the relay station. Sets No. 1
and No. 4 each should be about a mile from
the relay atation and in opposite directions.
With operators at sets No. 1 and No. 4, signals
should be received clearly and distinetly from
both directions without any noise.

1301, Remote Operation

Set up the radio set and Control Group
ANSGRA-G as shown in figure 21. Locate Re-
mote Control C-433,GRC 1 mile from the radio
set. Set up another radio set next to the remote
control, but not connected to it. In Local Con-
trol C-134/°GRC, set the LOCATL switch at
TEL, the REMOTE switch at SET 1, and the
switeh inside the case on the chassis at BELL.
On the remote control, set the SELECTOR
switch at the left write.in position, and the
swifeh inside the case on the chassis, at BELL.
On the radio set which is to be operated re-
motely, set the POWER switch at REMOTE.
Tune this set and the one loeated next to the
remote control unit to the same frequency.
When an operator presses the push-fo-talk
button on the handset which is plugged into the
remote control, he transmits over the set located
1 mile away while another operator receives
an the set located next to the remote control.
When the operator presses the push-to-talk
button of the handszet piugred into the receiver
located next to the remote control, he transmits
aver that set and the other operator receives
on the handset which ig plugged into the remote
econtrol. Communication in both directions
should be clear and distinet.
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CHAPTER 7

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

Section 1. SHIPMENT AND LIMITED STORAGE

102. Disassembly

Reverse the assembly instructions given in
TA 11-612. Pack the accessories in the pouch.
Tie the rods of the long antenna. Wrap the
handset cord arcund the handset handle. Pack
the pouch to make as small a package as pos-
sible. Remove the battery pack from the battery
case. Fasten the empty battery case to the
receiver-transmitter case.

103. Repucking for Shipment or Limited Storage

a, The exact procedure for repacking for
shipment or limited storage depends on the ma-

Section 1.

104. Authority for Demoalition

Demolition of equipment will be accomplished
only upon the order of the commander. The
demolition procedures in paragraph 105 will be
used to prevent the enemy from using or sal-
vaging the equipment.

105. Methods of Destruction

a. Smash. Smash the crystals. controls,

tubes, coils, switches, eapacitors, and trans-
formers ; use sledges, axes, handaxes, pickaxes,
hammers, crowbars, or heavy tools,

AGO B384

terial available and the conditions under which
the equipment is to be shipped or stored. Refer
to the unpacking instructions in TM 11-612
and reverse the order of these instructions.

L. Whenever practicable, place a dehrdrat-
ing acent such as silica zel inside the chests.
Protect the chests with a waterproof paper
barrier. Seal the seams of the paper barrier
with waterproof sealing compound or tape.
Pack the protected chests in a padded wooden
case, providing at least 3 inches of excelsior
padding or some similar material between the
paper barrier and the packing case.

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

b. Cut. Cut the handset cord and the battery
cable of the receiver-transmitter; use axes,
handaxes, or machetes,

. Burn. Burn technical manuvals, bag, belt,
and suspenders; use gasoline, kerosene, oil,
flame throwers, or incendiary grenades.

d. Bend. Bend panel and cases.

e. Fxplode. 1f necessary, use firearms, gren-
ades, or TNT.

I Dispose. Bury or scatter the destroved
parts in slit trenches or fox holes, or throw
them into streams.

q. Destroy. Destroy evervthing.
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RESISTOR CCOLOR CODE MARKING
(MIL~-STD RESISTORS)

AXIAL~LEAD RESISTORS RADIAL-LEAD RESISTORS
(INSULATED) {UNINSULATED)
[ENDT
é 2 0 igLERANCE [B?DY}

LENDT

ot 9]

=R I
RN -
1 TOLERANCE SECOND
SIGKIFICANT
ML T IR IER \ mIBURE
—re—em SECOND SHENIFICANT FIGURE MULTIFLICR N,
10T SR BAND) QY
FIRST SiGNIFICAMT FIGURE omEIC AN T
FIGURE

RC-COMPOSITION RZI-COMPOSITION

END {BooY)

Lo . TOLERANCE

B -~ LENDY
b

i

LTO‘_ER-’XNCE GECONG
SIGNIFICANT
MULTIPLIER \ FIGURE
SECOND SIGMIFICANT MULTiALIER-
i FIGURE 1DOT R BAND! \-F*RST
L___ SIGKIFICANT
FIRST SIGHIFIGANT FIGURE FIBURE
IDOUBLE WIDTH SIGNIFIES
FIXED WIRE -WOUND
RESISTORS)

RU-WIRE-WOUND RZ-COMPOSZITION

RESISTOR COLOR CODE

BAND A OR BODY* BAND 8 OR END ¥ BAND C OR DOT OR BANO™ BAND O OR EnQ™
FIRST SECOND REJISTANCE
COLOR SIGNIFICANT COLCS SIGMNIFIGANT LOLOR MULTIPLIER LELaR TOLTRANCE
F I GURE FIGURE (PERCEMT]
BLAGK a 3L ACK ) BLAGK | ooy *zo
BROWN b HRDWN ' BROWHN 10 SILiEe g
RED 2 REQ 2 RED 100 GoLD ts
ORAANGE 3 ORANGE k) ORANGE 1,000
YELLOW 4 TELLOW 4 YELLOW 10,000
GAEEN g5 GREEN 5 GREEN 100,000
BLUE & 8 LUE 3 BLUE 1,000,000
PURPLE » PLURPLE <
IVIOLET) [VIGLET)
GRAY A GRAY a GOLD a1
WHITE 9 WHITE -] SILvER 3.01

*r0R WIRE-WOUND-TYPE RESISTORS, BAND 4 SHALL SE DOUBLE-WIDTH
WHEN BODY GOLOR IS THE SAME 45 THE DOT (0R BAND) OR ENO COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES {BAND MARKING): EXAMPLES (BOOY MARKING),;
10 OHMS 20 PERCENT: BROWN BAND 4, BL ACK BAND B, 10 OMMS T 20 PERCENT: BROWN BODY , SLACK ENG, BLACK DOT
BLACK BAND C; NO BAND D, OB BAND, SDDY COLOR ON TOLERANGCE ENO.

4.7 OHMS X5 PERGENT: YELLOW BAND A4, PURPLE BaND B 3,000 OHMS 210 PERCENT: ORANGE BOOY, BLADK LMD, RED DOT
GOLO 8ANC C, GOLD BAND D CR BAND, SILVER END,

STD-RI

Figure 48, Reststor color codes.
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CAPACITOR COLOR CODE MARKING

(MIL~STD CAPACITORS)

s

SECOND SIGNIFICANT FIGURE
\ ~IRSILATOR
VREADING DIRECTION]

—— TOLERANCE

CHARAGTER.ST:3

¥ opla0% DOT- MICa DIELICTAIC
Bl v ER 20T

PARES DILLECTRIC

R LmICATES NUMBEA OF 2ERDS OGN 231758 TYAE.
T A [CM) AND PAPER (M)

STTEE INDICATOR *
-~ FIRST SIGNIFICANT FIGURE

ioeceum_ W TIPLIER ®#

MIL GUTTON-RICA
IGENTIFVER | BL ACK)

orLaAACTERIGTIC CAFACITANG

BUTTON-MICA (CB}

FIRST SIGNIFICANT FIGURE

SECOMD SIGHIFICANT FIGURE
DECIMAL MULTIPLIER

€ TOLERANCE

FrRET SognIFiGanNT FISGRES

DESIMAL MULTIR
CHARACTERIETIC

MIL IDE
JBLACK

TERMINAL

NOTE:

TEMPERATYRE e
LOSFFICIENT

\NNER-ELECTRODE

SIGHNIFICANT FIGURE —
TE® |DERnTquv

ST IOND SIGNIFICANT rlG'JRE—I

AL

SPOTS MAY B USED INSTEAD OF SANDS, TEMPERATURE
GUEFFIGIENT MERKING 15 LARGER.

CERAMIC -TEMPERATURE COMPENSATING (CCH

TIFLIER
CITANCE TOLERANCE

NHNER-ELETTRODE
TERMINAL '““'ﬂ G
TIMLL WLULTIPLIER CrALEAZTERIST O ﬂ\ FIRET SIGNWICANT FIGURE
AnZE TOLERANGE R ’ﬁ\/ SECOND SIGHIFICANT FIGURE
.Y"
E :/.L.-a SIMAL MULTIPLIER
AA—CLMCWMCE TOLERANCE
#IL SENTIFIER

(BLacK SPOTY
NOTES:

15 oM SI0E SIAMETRICALLY QPPQSITE COLO

TIMES SPACE SETWEEN ADJAGENT SPOTS,
3 OTQULERANCE . YELLAOW, +100%,—20% .

CERAMIC-GENERAL PURPCSE (LK)

[——-—-—SECDND SIGNIFICANT FIGURE

CAPACITANCE TOLERANCE

|, SPOTS MAY BE USED ON TUBULAR TAPACITORS,
CHERAGTERISTIC SPOY 19 LARGER AND MIL IDENTIFIER

B OMIL (GEMTIFIER OF D15k TTYPE 3 ON REVERSE SIDE;
CHARACTERISTIC SPOT IS LARGER OR SPACE SETWELEN
CMARACTERIST!C AND TOLERANCE 3POTS IS THREE

LIER

NTIFIER
oGt

R SPGTS.

CAPACITOR COLOR CODE

MULTIFLIER CHARACTERISTIC | TOLERANCE 2 TEMPERATURE |
SlG COEFFICIENT
COLDR £1G NUMBER ‘ oo (UUEFUF/"C)
DECIMAL aF cM| CN] CBCK | M CMN C8 I STERTTETWE o
ZERQS IGULF|OR LESS
BLACK a HIOME A Fln \ 20 20 20 2 & ZERO
|
BROWH ; 10 g {E a |l w i I l. -30
RED 2 190 [ x 2 [ 2 2 ! ~8C
GRANGE 3 1,000 oy ! % 30 ~15C
YELLOW 4 10,000 E| P l ~220
GREEN B F 1R I - o8 -330
BLUE 5 s ' | | -aro
SURALE ; I
i IVIGLET) ? B | | l T
sany 8 X | \l | 28| =30
WHITE - | ] i1} 1 -3301150C)
BCLD N z || - +1 00
SlLvER l 0.0 | | l 10 & 19 10 1 i
I LETTERS ARE N TYPE DESIGNATIONS GIVEN 1N MIL-G SPEGIFICATIONS,
20N PERCENT, EXCERT 1N UUF FOR CC-TYPE CAPACITORS COF 1D UUF OR LESS, 5T0~Ci
LOINTENDED FOR USE 'N CIRCUITS NOT REQUIRING COMPENSATION.
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BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

OFFICIAL:

JOHN A, KLEIN,

Waior General, United States Army,
The Adjviant General,

OFFICIAL:
K. B THIEBAUD,

Colonel,

[Taited States Alr Foree,

Afr Adjutant General,

DISTRIBT

TION:

Aetive Aruiy:
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Tee Sve. DA (1)
Tee Sve B {1)
AFE (5)
AFT Bd rinel ea Test Sec) (1)
Avmy AA Comd (2}
08 Maj Comd (53
08 Base Comud (5)
Log Comd {3)
MDW {3
Armies (3)
Corpz: 12)
Tng Div {2}
Ft & Cp (2)
Gen & Br Sve Sch {3)
USMA (3}
SigC Sch (25}
Goen Depotz (2)
SigC Sec. Gen Depots (10)
Sig(? Depots {20)
POE
08 Sup Agencies 2)
SigC Fld Maint Shops (3)
SigC Lab (5)
Bl Dist {1}
Mil Msn (2)
Units organized under following T/0&E's:
5-13, Engr Cmbt Bn Div (2}
3.1d. Ha, Hq & Sve Co. Engr Cmbt Bn
Div 2y
5-17. Engr Cmibt Co Div 12}
5-35A, Engr Cimbt Ba Army (2)
5-00A. Hq, Hq & Sve Co. Engr Cmbt Bo
Army (2)
5 ‘3TA. Engr Cmbt Co Army (2)
35A, Ener Float Bridege Co (2}
“':x Engr Pontoon Bridge Co (2)
19..A Hq & Hq Co, Engr Cmbt Gp (2)
5 213, Armd Engr Bn (2}
5-216, Hgq, Hq & Sve Co, Armd Engr Bn
)
5-2334A, Abn Engr Bu (2}

\J\ \Jl u\

M. B. RIDGWAY,

General, United States Army,

Chicf of Staff.

N. F. TWINING,

Clidef of S

2204,
(2)
F-227A, Abn Engr Co (2)
5-348A, Engr Base Survey Co (2)
5-367A, Engr Lt Eqp Co (2}
5-525A, Engr Shove Bn (2)
5-326A, Hg, Hq & Sve Co.
Bn {2)
5-32TA, Engr Shore Co {2)
6-100, Div Arty, Inf Div (2}
G-1014A. Ho & Ho Biry—Arty-Inf Div {
6-1154A, FA Bn 7imm How, Pk (2)
6-1164A, Ha, Haq
How, Pk {2}
6-117A, FA Btry, i5mm How, Pk (2}
6-200A, Div Arty Abn Div {2)

Hg & Hq Sve Co.

Engr

Steff, United States Adr Force.

Abn Engr Bn

Shore

2)

& Sve Btry, FA Bn 75mun

§-201A, Hgq & Hg Biry, Div Artvy Abn
Div (2)

6-225A, Abn TA Bn 105mm me Towed

(2}

5-2264A, Hg & Hg DBtre, Aln FA Bn
10%mm How, Toweod )

63000 Div Arty Armud Div (2)

G§--3014A, Hg & Hq Btry, Div Arty, Armd
Div ()

6-416A, Ha & Hq Biry, FA Bn Hv Tow
or 3p (2)

§-135A, FA Bn Hv-Sp
Inch Gun (2}

155mumn

Gun-3-

G-3154, FA Bn VHv Tow 240-mm How-3-

Inch Gun {2)
G530 A, FA Bn 280mm Gun (2)
G-530A, Hg, Hq & Sve Btry, FA
230mm Gun (2)

5-33TA, A Btes 280mm Gan 2
G-318A, FA Bkt Btry, 762mm Tent (2)
6-5375. FA Obsr Bn (2)

R-a7 7, A Qbsr Btry (2)

7, Int Div {2}

7——1‘, Inf Regt (2}

712, Ha & Hg Co, Inf Regt {2}
T-14, Inf v Mortar Co (2}
7=15, Inf Bn (2)

Bn
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716, Tig & Hg Co, Inf Iin ()

717, Inf Rifte Co (2}

7-1%, Inf Bv Wpn Co (Z)

7-25, Armd Inf Bn {2}

%24, Ha, Hg & Sve Co, Armd Inf Bn {(2)

7_24 Rifle Co, Armd Inf Bn {2}

-3iA. Abn Inf Regt (2}

824, Hg & Haq Co, Abn inf Regt {2)

_a44, Spt Co, Inf Rext Abn (2}

7_a5 A, Abn Inf Bn (2}

#.35A. Hg & Ha Co, Abu Inf Bn (2)

-07A, Abn Inf Rifie {(2)

%88 A, Abn Inf Hy Wpn Go {2)

745, In? Hv Mortar Bn (2}

747, Martar Co. Inf Hv Mortar Bn (2}

7054, Inf Bn Sep {2)

7084, Hg Ha & Sve Co. Inf Bn Sep (2)

87, Med Co, Inf Regt (2}

g8-57A. Med Co, Abn Inf Regt (2)

11-7, Sig Co, Inf Div (2}

11-15, Sig Bn Corps or Aha Corps (2)

11-17 A, Radic Msg Cen Qpn Co (2)

11-5%, Armd Sig Co (2)

11-05A. Sie Bn Opr {2}

11-%i A, Msg Cen Opn Co, Sig Bn (2}

11-127. Sig Rep Co {2

11-198 A, Sig Depot Co {2)

11-500A, (AA-AE). Sig Admin Teams
(2}

11-537 A, Sig Co, Amph Spt Brig (2)

P TR

. |

11-557A, Abn Sig Co (2)

11-58TA, Sig Base Maint Co {2}

11-54%4, Hg & Hg Co, Sig Base Depet {2)

11-597A, Sig Basc Depot Co {2)

17-25, Tk Bn 80mm Gun (2}

17-26, Hg, Ha & Sve Co, Tk Bn #0mm Gun
(2)

17-27, Tk Co, 90mm Gun (2)

17-35, Tk Bn 120mm Gun or 90mm Gun
(2)

17-26, Hg, Hq & Bve Co, Tk Bn 120-90mm
Gun (2)

17-45, Recon Bn Armd Div (2}

17«51 A, Armd Cav Regt (2)

17-554A, Armd Cav Recon Bu {2)

17-5%, Recon Co {2}

20-300A, Amph Spt Brig {2)

30-511, Amph Spt Regt {2}

32-2, Hq & Ha Co. Spec Forees Gn Abn (2)

44-%75, AAA Auto Wpn Bn Sp (2

44-77, AAA Auto Wpn Btry 8-F (2}

44-145, AAA Msl Bn Tentative (2)

44-147, AAA Dsl Biry Tentative (2)

55-5TA, Trans Heptr Co Army Tentative
()

55~1184A, Trans Port Co (2)

55-515A, Trans Beat Br (27

55-51TA, Trans Boat Co (Z2)

5h-5554, Trans Boat Baint 12)

57-19A, AT Plat Abn Div (2]

NG: Same as Active Avmy except aflowance s one copy for each unit.
USAE: None.

Unlesa otherwise noted, distribution applies to CONUS and overseaz.
For explunation of abbreviations used see iR 320-50-1.

U. 5. SOVERMMENT PRINTING OFFICE: 185421050
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