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CHAPTER 1

rUNCTIONING OF EGUIPAMENT

Section 1. INTRODUCTION

1-1. Scope

@. This manual contains in=tructions for direct
support (DS) ‘and depot maintenance of Receiv-

ing Set, Radio AN/PRR-9 and Transmitting Sets, .

Radio AN/PRT-4 and AN/PRT-4A. Unless
othevwise noted, all references to Transmitting
Set Radio AN/PRT-4 also.apply to Transmitting
Set, Radio AN/PRT-4A. The manual includes
functioning, troubleshooting, repair, alignment,
and testing of the equipment. It alsc lists tools,
materials, and test equipment required to perform
maintenanca of the equipment.

-b." Operation and organizational maintenance
for the AN/PRT-4 and AN/PRR-9 are covered
in TM 11-5820-549-12,

1-1.1. Muaintenance Formis and Records

Department of the Army forms and procedures
used for equipment maintenance will be those
prescribed by TM .88-750.

1-1.2. Destruction of Army Materiel.to Prevent.
Enemy Use

For information on this su‘i)jeét, refer to TM %50—
244-2, - ’ :

1-1.3. Administrative Storage

For procedures, forms and records, and inspec-

tion required during administrative storage, .re-
fer to TM 740-90-1.

" Section Il. FUNCTIONING OF RECEIVING SET, RADIO AN/PRR-9

1-3. Block Diagram, AN/PRR-9

(fig. 1-1y
Receiving Set, Radio AN/PRR-9 is capable of
receiving a voice-modulated or tone-modulated
frequency-modulated (FM) signal within the fre-
quency range of 47 to 57 megacycles (me).
The specifie frequency of operation is erystal-

1-1.4. Reporting of Errors

The reportiny of errors, omissions, and recom-
mendations for itnzroving this publication by the
individual user is encouraged. Reports shouid be
submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded direct
to Commanding General, US Army Electronics
Command, ATTN: AMSEL~MA-CR, Fort Mon-
mouth, NJ 07703.

1-2. (Dele;ed)

1-2.1. " Differences in Models

Transmitting Set, Radio AN/PRT-4A differs
from the AN/PRT—4 as follows:

@. A 150-cycle tone is transmitted when the
TONE-VOICE switch is in either position for the
purpose of opening the tone-operated squelch cir-
cuits on Radio Sets AN/PRC—25 or AN/PRC-77.
The 150-cycle tone deviates the RF carrier ap-
proximately 3 ke and does not interfere with voice
or tone reception. * .

b. To provide the 150—cyc1'e tone, AN/PRT—A
printed cireuit board assembly AS is entirely dif-:
ferent from printed circuit board assembly A3

- in the AN/PRT4; AN /PRT-4A printed circuit

board assembly Al differs slightly from printed
circuit assembly’ Al in the AN/PRT-4; and

printed circuit board assembly A2 is the same in
both models. :

~controlled, and a change in the frequencyr‘is

accomplished by changing the internal oscilla-

"tor crystal. The signal path is shown in the

block diagram. (fig. 1-1) and is discussed in g
through e below. For complete circuit details,

refer fo the overall schematic diagram (fig. 6-
17). : '

. Change 4 1-1
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a. A signal received in the antenna of the
receiver is increased in amplitude by the first and
._seconcl radiofrequency (RF) amplifiers connected
in series. The amplified signal is applied to the
ﬁ:‘st mixer where it is mixed with the output of
the local oscillator, which is erystal-controlled.
Tre first oscillator frequeney is 10.7-me below the
fz:eqqency of the incoming signal and, as a result
of mixing, 2 10.7-mc intermediate frequency (IF)
is developed.

b. The output of the first mixer is then applied
to.a 10.7-me IF amplifier where the signal is am-
plfﬁed and applied to the input of the second
mixer. The output of the second oscillator, which
13 crystal-controlled by a 10.245-mc erystal, is
also applied to the second mixer. The mixer of
the 10.7-me and 10.245-me signal results in an
output signal of 455 kiloeycles (ke). )

¢. The output of the second mixer is coupled
thr?ugh a 455-ke IF filter which establishes the
major bandpass characteristics of the receiver,
The 455-ke signal is then amplified by the first and

s.ecgnd 453-ke IF ampifiers and applied to the
limiter.

_d. Proper limiting of the FM signal is accom-
phshf:d by the limiter stsge. Limiting action keeps
the signal at a predetermined amplitude. The out-
put of the limiter is applied to a modified Foster-
Seelgy discriminator stage and the audio infor-
mation extracted from the FM signal.

e. .The audio signal from the discriminator is
amp}:ﬁed by the first and second amplifiers and
applied either to the horn transducer or headset,
depending on which is used. The squelch eireuit,

when applied, is activated by the absence of signal
in the output of the limiter stage and cuts off the
action of the first audio stage to keep the receiver
quiet in the absence of a signal, .

1-4. Antenna and RF Circuits
(fig. 6-17)

¢. The AN/PRR~9 receiver antenna (Antenna
AS-1998/PRR-9) is a whip-type antenna most
receptive to any direction of horizontal radiation.
To electrically compensate for the physical short-
ness of the antenna, it is direct-coupled to receiver
input transformer T1 through permeability tuned
loading coil L1. Two RF amplifiers, transistors
Q1 and Q2, are used in 2 common-base configura-
tion to eliminate the necessity for individual stage
neutralization and to minimize changes in RF
gain with variations in supply voltage. The signal
from the antenna is coupled through loading coil
L1 to a low-impedance tap on the primary of
transformer T1. The tuned circuit, consisting of
variable capacitor C1 and the primary of T1, in-
ductively couples the R¥ signal through a sec-
ondary winding to the emitter of Q1. The signal
is amplified by Q1 and the output is developed
across the Q1 collector tuned circuit, consisting of
variable capacitor C2 and the primary winding of
transformer T2, The amplified signal is inductive-
coupled to T2 secondary and to the emitter of Q2.
Transistor Q2 amplifies the signal and develops
its output across the Q2 collector tuned circuit,
consisting of capacitor C3 and the primary wind-
ing of T8. The inductance-capacitance (le¢) ratios
used on transformers T1, T2, and T3 are chosen
to provide proper imped-

TANTENNA
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Figure -1, Receiving Set, Radio AN/PRR-9, block diagram.
1-2 Change 4
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ances to Q1 and Q2 to maintain stable opera-
tion under all conditions of voltage and tem-
perature.

b. The combination of resistors R11 and R12
establishes base voltage potential by divider
action for Q1. Resistors R14 and RI15 serve
the same purpose for Q2. Resistors R10 and

R13 are emitter swamping resistors for their.

respective transistors. Capacitors C26 and C28
are RF bypass capacitors for R10 and R12,
respectively. Capactiors C29 and C31 serve the
same purpose for R13 and R15. Capacitors C27
and C30 and inductor L2 form a decoupling
network that isolates the 5-volt, B circuit
from the first and second RF amplifiers.

¢. The combinations of resistor Rl and

thermistor RT1 and resistor R2 and thermistor
RT2 provide compensation for the direct cur-
rent (dc) biasing points of Q1 and Q2, re-
sepctively, at low temperatures.

1-5. Local Oscillator
(fig. 6-17)

Local oscillator Q4 uses a third overtone (CR-
81/U) miniature crystal, Y1, operating in the
series-resonant mode for frequency control.
The oscillator is operated at a frequency 10.7
mc below the incoming RF signal, Miniature,
powdered-iron toroid T5 and C7, a piston
trimmer, form the Q4 collector tank circuit
which is tuned to the resonant frequency of
the crystal. Oscillator signal output from the
collector of Q4 is capacitively coupled to the
base of first mixer Q3 by C5. Capacitor C8 is
used for Q4 collector-to-emitter feedback. Ca-
pacitor C35 and inductor L4 decouple the 5=
volt B4 into the oscillator. Resistsr R4 and
thermistor RT4 provide compensation for the
de biasing point of Q4 at low temperatures.
The junction of voltage-divider resistors R19
and R20 establishes base bias for Q4. Resistor
R21 is the emitter stabilizing resistor,

1-6. First Mixer
{fig. 6-17)

Signals from second RF ampliﬁér Q2 and local

oscillator, Q4 are applied to the base of first
mixer Q3. This stage operates in a common-

e

™ 1 1—58120—549—35
Ccl

emitter configuration. The output of Q3 is de-
veloped across the Q3 collector tank circuit con-
sisting of transformer T4 and capacitor C4.
The frequency at this signal is a difference of
the two signals coupled to Q3 base. The 10.7-
mc difference frequency is capacitively coupled
from a tap on T4 through capacitor C36 to
the base of Q5. The junction of voltage-divider
resistors R17 and R18 establishes base bias for
Q3. Resistor R16 serves as an emitter gwamp-
ing resistor. Capacitors C32 and C34 are used
to bypass RF across R16 and R18, respectively.
Capacitor C33 and inductor L3 form a decoup-
ling filter to isolate the RF signals from the
5-volt B4 circuit. Resistor R3 and thermistor
RT3 provide compensation to vary the dec bias-
ing point at low temperatures.

1-7. IF Amplifier, 10.7-m¢
(fig. 6-17}

The first mixer output is fed into 10.7-me IF
amplifier @5, which operates in a common-’
emitter configuration. The Q5 collector output
is developed across transformer T6 and capaci-
tor C8. Transformers T6 and T7 and capacitors
C8 and C10 form a double-tuned circuit with
capacitor C9 being used for coupling between
the two tanks. Capacitor C11 couples the 10.7-
mc signal from a tap on transformer T7 to
the base of Q6. The junction of voltage-divider
resistors R22 and R23 establishes the base bias
for Q5. Resistor R24 is the emitter dc stabiliz-
ing resistor. Capacitor C38 functions as the
emitter RF bypass. Capacitor €37 and induc-
tor L5 form a decoupling network that isolates
the B4+ circuit from the 10.7-mec IF amplifier
stage.

1-8. Second Oscillator
(fig. 6-17)

Second oscillator Q7, operating at 10.245 ‘me,
is 2 modified Colpitts circuit with crystal Y2
operating at-its fundamental parallel-resonant
mode. The crystal (type CR-64/U) is perma-
nently attached to the circuit board. Inductor
L7 is used as the collector load for Q7. Capaci-
tor C12 couples oscillator signal output from
the collector of Q7 to the base of @6. Capaci-
tors C13 and Cl4 form a capacitive divider

1-3
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network and are used for feedback from base
to emitter of Q7. The junction of voltage-divid-
ing resistors R28 and R29 establishes the base
bias for Q7. Resistor R20 serves as the emiiter
swamping resistor. Capacitor C42 and inductor
16 form the decoupiing network that isolates
the B+ circuit from the second oscillator.

1-9. Second Mixer and 455~Kc Filter
(fig. 6-11) ' )

Second mixer Q6 operates in a common-emitter

configuration, Both 1C.245-me signals irom the

second oscillator and 10.7 me from the 10.7:me
{F amplifier, are coupled to the base of Q8.
Both inputs to the second mixer produce a sig-
nal of a difference frequency of 455 ke that is
developed across R5 in the Q6 collector cir-
cuit. Resistor R5 also provides the impedance
mateh for ladder fiter FL1. The 455-ke signal
15 direct-coupled from the collector of Q6 to
sealed ceramic ladder fiter FL1. The ladder
filter establishes the major bandpass character-
istics of the receiver. The filter has a — 6-deci-
bel (db) bandwidth of approximately 40 ke
and a —60-db bandwidth of approximately 70
ke. The junction of voltage-dividing resistors
R25 and R26 establishes base bias for Q6, and
R27 is used as the emitter-current stabilizing
resistor. Capacitor C41 is used as an emitter

RF bypass and capacitor C40 aids to isolate

B+ circuit from the.second mixer,

1-10. IF Amplifier, 455-Kc
(fig. 6-17)

First and second 455-ke, intermediate frequency
amplifiers Q8 and Q9 operate in a common-
emitter configuration. The 455-kie signal from
FL1 is coupled to the base of Q8 through C43,
The Q8 collector output signal is developed
across load inductive impedance L8 and is then
coupled to the base of Q9 through capacitor.
C46, The Q9 collector output is developed across
‘]oad resistor R6. The junctions of voltage-di-
viding resistors R31 and R32, R34 and RB35
establish base bias for Q8 and Q9, respectively.
Resistors R33 and R36 are emitter swamping
resistoi's for Q8 and Q9, respectively. Capacitors
C45 and C48 bypass emitter RF signals for
Q8 and .Q9, respectively. Capacitors C44 and

1-4
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C47 and inductor L9 form a decoupling net-
work that isclates the B = circuit from Q8 and

Q9

Lirniter and Discrir-inator S*ages
(fig. 6-17)

Transistor Q10 functions as a limiter stage.
With increasing signal level, limiter action’ oc-
curs also in Q9. A modified Foster-Seeley tyne
discriminator is used with semiconductor diodes
used for detection, Audio output from the dis- -
criminator appears across audico gain control
R9. The output signal from Q9, developed
across R6, is coupled to the base of Q10 through
C49. The limiter output is coupled through’
isolating resistor R7 to a tap on the primary
tank circuit of T8. The secondary winding of
T8 acts as a tickler for discriniinator second-
ary T9. The output of the discriminator is de-
tected by diodes CR2 and CR3 and is coupled
through a low-pass silter to volume control R9.
The junction of voltage-dividing resistors R37
and R38 establishes the base bias for Q10. Re-
sistor R39 is used as the emitter swamping
resistor, Capacitor C51 is used as an emitter

I-11.

" RF bypass. Capacitor C50 is used as an RF

bypass and C15 is used-as an audic bypass.
Thermistor RT5 provides compensation to im-
prove limiter and squelch performance at ele-
vated ambient temperatures. Capacitor C17 is
used to resonate the discriminator primary and
capacitors C18 and C19 are used to resonate
the discriminator secondary. Resistors RR0
and R51 are used as diode load resistors for
detector diodes CR2 and CR3. The network of
resistor R52 and capactiors C55 and C56 form

- a low-pass filter for audiofrequencies.

. 1=-12. Audio and Squelch Circuits
(fig. 6-17)

a. The audio signal is applied from the vari-
able tap of volume control R9 through capacitor
C23 to the base of Q13. 'The signal output at
the Q13 collector is directly coupled to the base
of audio output amplifier Q14. The signal out-
put at the collector of Q14 is applied to trans-
ducer horn LS1 or Headset H-264/PRR-9,
either of which has an impedance of 600 chms.
Resistor R53 and capacitor C24 form a feed-




back network from the collector of Q14 to the
emitter of Q13 for high frequency (HF) roll-
off. Resistors R54 and R56 in conjunction with
silicon diode CR6, furnish voltage dependent
bias for Q14. Resistor R§5is used as an emitter
resistor for Q14, and capacitor C25 is used as
an audio signal emitter bypass. When jack J2
is used for headset operation, audio signals are
disconnected from horn transducer LS1.

b. Squelch operation is provided in the ab-
sence of signal by the presence of noise on the
coliector of Q10. Amplitude modulation, de-
tected by diode CR1, is applied to a high-pass
filter and capacitively coupled through C16 to
the wiper arm of squelch threshold control R8.
Noise applied to the base of Q11 is amplified
with the collector signal developed ucross in-
ductor L10. The amplified noise is coupled from
the collector of Q11 through C54.to the june-
tion of diodes CR4 and CR5. The network of
diodes CR4 and CR5 and capacitors C54 and
C21 form a voltage-doubler circuit. The dc de-
veloped in the prerence of noise holds the base
of Q12 positive with respect to its emitter.
Transistors Q12 and Q13 form a bistabie multi-
vibrator circuit. When Q12 conducts, its collec-
for makes the base of Q13 negative with re-
spect to its emitter byathe veltage-divider net-
work of R45, R46, and R47. With the base of
Q13 negative with respect to its emitter, the
stage is cut off and no collector current flows.
With Q138 cutoff, the base of Q14 is positive

Section III.

-]

TM 11-5820-549-35

with respect to its emitter and it is also cut
off. When a signal is received, the amplitude-
modulated noise ic removed by limiter action
and thereby removes the noise signal to Q11.
Without rectified voltage present, the base of.
Q12 will be established at ground potential
through R44 and this stage will be cut off.
When Q12 is turned off, Q13 base will hecome
positive and conduct. With Q13 conducting,
the base of Q14 will be shifted in a negative
direction and it will zlso conduct.

c. Resistor R40 is used as the diode load for

i

CR1. The network formed by capacitors C52

and C53 and resistor R41 functions as a high-
pass filter. Squelch control R8 and resistor R42

develop base bias for noise amplifier, Q11, Re- -

sistor R43 is used as the emitter of Q11 and
capacitor C29 is the emitter bypass. Resistor
R48 is the emitter resistor for Q12 and capaci-
tcr C20 is used as an emitter bypass. Resistor
R49 in the’ emitter circuit of QI13, together
with C22, provide isolation between Q12 and
Q13 emitters: Switch Sl is used as the on-off
switch for the 5-volt dec battery voltage.
Squelvh is activated when the receiver control
is initially turned on. Switch S2 grounds the
base of noise amplifier Ql1, disabling the
squelch circuit when the control is man=ally
rotzted fully clockwise. To reactivate the
squelch circuit, the control must be rotated ful-
ly counterclockwise to OFF and then turned

- to the desired listening level,

FUNCTIONING OF TRANSMITTING SETS,

RADIO AN/PRT—4 AMD AN/PRT—4A

1-13. Block Diagram
(fig. 1-2) :

Transmitting Sets, Radic AN/PRT-4 and AN/
PRT-4A transmit tone- or voice-modulated
FM signals with the frequency range of 47
to 57 me. The AN/PRT-4A (only), whether
transmitting a signal modulated by tone or
voice, is also modulated by a 150-cycle per
second signal. The specific frequency of opera-
tion at both transmitters is accomplished by
changing internal oscillator crystals. Either
of two channels may be used, depending on
the position of CH-1-CH-2 selector switch S2.

The power output in the CH-1 position of
52 is approximately 450 milliwaits (mw), and -

in the CH-2 position from 50 to 250 mw. The
signal paths of the transmitters are shown-in

the block diagram and discussed in e tkrough

1 below. For complete circuit details, refer to
the overall schematic diagrams, f:gure 6-18
for the AN/PRT-4 and figure 6-19 for the
AN/PRT-A. )

a. In both transmitters, an audio slgnal
consisting of either voice from the microphone
or tone from the internal tone oscillator, is
amplified and applied to a modulator which
has voltage-sensitive capacitance characteris-
tics. In the AN/PRT—4A only, an additional
output from a 150-cycle per second tone gen-
erator is also coupled to the medulator. The

Change S 1-5
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PFigure 1-2. Transmilting Set, Redio AN/PRT-4, and AN/PRT-44, block diggram.

instantaneous capacitance variations are used
to frequency-modulate a crystal-stabilized,
free-running, 10.7-mec Hartley oscillator.

b. The frequency-modulated signal is then
fed to a 10.7-mc buffer amplifier which pro-
vides isolation between the 10.7-me reference
oscitlator and the phase detector.

¢. The local oscillator is erystal-controlled
and capable of operating from 86.3 to 46.3 me,
depending on the frequency of the pluckout
crystals used. The frequency of the oscillator
is 10.7 mc below the desired operating channel

frequency. Output of the oscillator is fed

through a buffer amplifier to the balanced mix-
er stage.

d. The voltage-controlled oscillator {veo) is
a Colpitts-type which generates a gignal in the
desired operating channel frequency range of
47 to 57 mec. The oscillator is free-running
until a control voltage derived from the phase
detector is applied. The vco operates at a fre-
quency that is above the local oscillator fre-
quency by the amount of the frequency of the
10.7-mc reference oscillator. Frequency mod-
ulation of the veo is achieved during phase-

lock-loop conditions when the 10.7-mc refer-

ence signal is modulated.
e. The vco buffer stage, following the

vCo,
-6 Change 3 '

performs several functions: it isolates any im- [

pedence variations reflected from the driver
stages power amplifier, or balanced mixe
stage; it provides an adequate signal level t.
drive the first driver stage and the balanced
mixer stage; and it attenuates undersirable
oscillator frequencies and their respective har-
monics.

f. The balanced mixer stage provides an in-
termediate difference frequency signal to the
phase detector where it is compared to the sig-
nal from the 10.7-mc buffer amplifier. The in-
termediafe difference frequency signal is the
result of the mixing action of the combined
RT signals from the veo and the local oscillator.,

g. The phase detector network functions
similarly to the mixer stage in that it develops
an intermediate difference frequency signal.
The difference frequency signal, in turn, is
used to develop a de voltage which becomes the
control voltage or error signal that controls
the veo. The intermediate difference frequency,
developed in the phase detector, is the result
of the frequency difference between the signals
injected from the balanced mixer and the 10.7-
me. buffer amplifier. The 10.7-mc buffer am-
plifier signal is the reference frequency to
which the balanced mixer signal is compared
Whenever the balanced mixer signal frequency



is above or below, the frequency of the 10.7-mc
buffer amplifier signal, a difference frequency
signal is developed and coupled to the vco. If
the difference frequency is of sufficient ampli-
tude, it will correct the veco frequency to the
extent that the phase of the balanced mixer
difference frequency signal will be capable to
being compared to the phase of the 10.7-me
reference signal. When phase comparison oc-
curs, an appropriate dc control voltage will be
developed and applied to the veo to maintain
the correct frequency which establishes a
phase-lock condition.

h. The first and second driver stages amplify
the output signal from the veo. During CH-1
{channel one) mode of operation, the full bat-
tery voltage is applied to the second driver
stage, but during CH~2 (channel 2) mode of
operation, the de voltage to the second driver
is reduced. This action reduces the power drive
to the power amplifier and reduces the power
output of the transmitter.

i. The power amplifier stage develops the
required RF power output to the antenna.

1-14. Switching Circuits

The transmitter is energized by rotating
spring-loaded TONE-VOICE switch 81 in
either direction. This switech cohnects the bat-
tery potential to the transmitter circuit. Ex-
cept for second driver amplifier Q12 and power
amplifier Q13, all stages are supplied from a
regulated supply. During channel 2 operation,
the second driver amplifier is also operated
from the regulated supply. The CH-1--CH-2
selector switch (S2) provides for the option
of selecting one of two channels. Chanral 1,
the higher power channel, provides a maximum
range of approximately 1 mile. Channel 2, the
lower-powered channel, operates at approxi.
mately 14 of channel 1 power, with a range of
approximately 500 yards. Channel 2 may be
Separated up to 1 mc on either side of the
channel 1 frequency.

1-15. A2 Voltage-Regulator Assembly
{fig. 6-18)

2. The voltage regulator assembly provides

e I HS B LAY SheEtnat 3 ol
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a relatively constant de voltage to those cir-
cuits of the transmitter which are susceptible
to voltage changes. Regulation is provided over
a2 battery voltage range of 10.0 to 16.5 volts de.
The nominal regulated voltage is 8.0 volts de
and is supplied to the entire phase-lock-loop
system, the audio amplifier eircuitry, the first
driver circuit, and the second driver stage dur-
ing channel 2 operation. The nominal regulated
voltage current drain is approximately 3 milli-
amperes (ma) during channel 1 operation and
45 ma during channel 2 operation.

b. The regulator uses high-power NPN sili-
con transistor Q1 as a series element. The im-
pedance may be varied by controlling its bage
potential, thereby controlling the degree of cur-
rent conduction. To produce the control po-
tential on the base of Q1, NPN silicon trans-
istor Q2 is used as a dc sensing amplifier. This
transistor controls the current flow through
Q1 base-biasing resistor and, consequently, the
potential of the base of Q1. The combination
of resistors R4 and R5 and Zener diode CR1
forms a voltage-divider network to establish a
base-bias potential for Q2, with diode CR1
mainiaining a constant reference potential on
the emitter of Q2. Any variation in the regu-
lated output voltage appears across resistors
R4 and R5 which, in turn, is applied to the
base of Q2. When the regulated output voltage
increases because a decrease in load or an in-
crease in the input battery voltage, a propor-
tional pesitive potential increase appears at the
base of dc sensing amplifier Q2.

¢. When the base potential of Q2 reaches
the threshold level of Q2, which is established

- by Zener diode CR1, collector current starts to

flow in Q2 through resistor R1. This collector
current develops a correction voltage at the
base of Q1, which controls the degree of con-
duction of Q1. This correction voltage becomes
less positive ag current through resistor R1
increases, which decreases the conduction
through Ql and effectively increases thg im-
pedance of series element Q1. This action re-
sults in a decrease in the emitter voltage until
the correct regulated output voltage is achieved.
The result is a relatively constant output voit-
age compensated for input battery voltage and
load variations. The opposite series of events
' &
1-7
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takes place when the regulated output voltage
decreases because of a load Jncrease or input
voltage decrease. -

d. Resistor R3 is connected between the col-
lecior of @1 and the base of Q2 to coupla volt-
age variations at the colliector of Q1 to the base
ol Q2. This configuration provides feedback to Q2
anc compensates for the inherent lag of the cor-
reciion voltage developed by Q2 and the dynamic
resistance of reference Zener diode CR1. Resistor
R1 provides excessive overload protection for tran-
sistor Q1. Capacitors C1, C2, and C3 provide fil-
tering for the regulated output voltage.

1-16. A3 Audic and Tone Amplifier,

AN/PRT—4 Only
(fig. 6-18)

A two-stage, resistance-capacitance-coupled am-
plifier, using PNP germanium transistors, operat-
ing in the common-emitter configuraticn, is used
to amplify and limit the audio signals received
from the dynamic microphone. This amplifier is
also used to generate an internal audio-frequency
for tone modulation. The audio output is applied
to the nodulator circuitry of the 10.7-mec reference
oscillator.

a. Audio signals derived from microphone MK1
are coupled to the base of transistor Q3 through
de blocking capacitor C10. The amplified audio
output from the collector of Q3 is applied through
coupling capacitor C12 %o the base of transistor
Q4. The audic signal cutput from the collector of
Q4 is applied through coupling capacitor £15 to

. the modulator circuit of the 10.7-mc reference

oscillator.

b. Resistor R12 is connected across the micro-
phone terminals to control the microphone gain,
thereby reducing audio feedback during operation
of the transmitter in close proximity to a com-
panion AN/PRR-9 receiver, Network 71 contains
resistors R400, R41, R42, R43, and R44. Resistors
R41 and R42 form a voltage divider to establish a
base-bias potential for transistor Q3. Resistors
R43 and R44 are connected in series with the
emitter! of Q3 to stabilize and improve the fre-
quency response of Q3. The combination of re-
sistors R43 and R44 and capacitor C11- decouples
the emitter circuit from the regulated supply voit-
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age. Resistor RIOO serves as the co].lector
load for amplifier Q3.

¢. Resistors R14 and R15 form a voltage divider
to establish the base-bias potential for transistor
Q4, which is operated as an amplifier and a lim-
iter. The base-bias potential on Q4 is designed to
limit the signal voltage applied to the modulator
circuit of the 10.7-mc reference oszillator, which
prevents large signals from overdriving the mod-
ulator and resulting in excessive frequency devia-
tion. The combination of resistors R13 and R16
and capacitor Cl3 decouples the emitter circuit
from the regulated veltage supply and improves
stability and frequency response of Q4.

d. The audio tona frequency is generated and
controlled by the time constants of the regenera-
tive feedback network consisting of capacitor C14
and resistor R18.

1~16.1. A3 Audio, Tone, and 150-Cps Tone
Squelch Generator, AN/PRT-4A
Only
{fig. 6-19)

in the AN/PRT—4A, all active devices of circuit
board assembly A3 are contained in a ten-terminal
integrated circuit, Z11, consisting of two diodes,
four transistors, and five resistors. A two-stage
NPN amplifier performs in a way similar to the
AN PRT-4 audio amplifier. The additional two
transistor stages comprise the 150-¢ps tone oscil-
lator. The diodes provide for more uniform oper-
ation over the temperature range.

a. Microphone output on the AN/PRT—A is
applied to terminal 1 of Z11 through blocking
capacitor C55. The audio output at terminal 3 of
Z11 is applied through coupling capacitor C54 to
the modulator circuit. R42 is an audio gain ad-
Jjustment potentiometer used to set the audio level
for proper RF deviation. It also serves to reduce
feedback for strong signals in the same way as
R12 in the AN/PRT-4.

b. The approximate 1,200-cps audio tone alert
signal is generated by the time constant of the
regenerative feedback circuit contained in the
Z12 resistance-capacitance network. With the
TONE-SERVICE switch in the TONE position,
the output signal of the two-stage
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amplifier from terminal 3 of Z11 is fed back
to the amplifier input through terminal 1 of
Z11. The series resistance-capacitance circuit
connected by terminals 3 ard 4 of Z12 com-
plete the feedback circuit through the TONE-
VOICE switch. De voltage is supplied the am-
plifier through terminals 8 and 10 of .Z11.

¢. The 150-cps tone is generated in a two-

stage, resistance-capacitance phase-shift oscil-

lator. The signal output on terminal 6 of Z11
is approximately 180° out of phase with the

input signal on terminal 7 of Z11. Ancther

180° phase shift to obtain oscillation is pro-
vided by the resistance-capacitance network
between terminals 6 and 9 of Z18. Frequency
and stability of the oscillator are provided by
the resistance and capacitance network
between terminals 6 and 9 of Z12 as well as
RT4 and R44 connected to terminal 8 of Z12

and R48 connected to lead number T of Z12.

The oscillator frequency can be set by adjust-
ing R438. Input to the modulator is obtained
from terminal 5 of Z12 through RT5, €58,
and R41, RT5 provides for a more uniform
signal level over the operating temperature
-ange. The tone squelch generator signal level
applied to the modulator can be set by adjust-
ing R41, '

1-17. Reference Oscillator, 10.7-Mc
(fig. 6-18)

The 10.7-me oscillator is basically a free-run-
ning Hartley oscillator which is erystal-stabi-
lized and capable of being frequency-modu-
lated. Crystal stabilization is used through an
artifiral quarter-wave network which is con-
nected to the tuned circuit of the oscillator.
The network contributes a stability factor ap-
proximately 40 times greater than that of a
free-runniny oscillator.

a. The voice or tone audio signal from the
audio amplifier is applied across diode CRZ2

through bias and isolafing resistor R19. Diode

CR2 is a stlicon diode with voltage-sensitive
capacitance characteristics. Resistors R7 and
R20 form a voltage divider to maintain a
aominal de bias on diode CR2. When the audio
signal is impressed across this diode, the ef-

fective capacitance of CR2 changes inversely

with the signal voltage impressed across it.
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The resultant instan*aneous capacitance vari-
ations, which occar at the applied and audio
signal rate, are coupled tlirough blocking ca-
pacitor C17 to the oscillator parallel-resonant
tank circnit consisting of temperature-com-
pensating capacitor C18 and permeability
tuned transformer T1. The diode ‘capacitance
changes effectively vary the antiresonant fre-
quency of this tuned circuit at the applied
audio rate and, thereby, produce frequency
modulation of the osciliator. Capacitor C4
functions as an RF bypass capacitor.

a.l. For the AN/PRT-4A only, ‘he 150-cps
signal js coupled directly from R41 to the
anode of CR2 to allow modulation that is in-
dependent of the voice or tone modulation.
Capacitor C59 is an RF bypass capacitor that
electrically grounds the CR2 anode lead at 10.7
me.

b. The oscillator regenerative circuitry is

) comprised of germanium PNP transistor Q7,

operating in the common-collector configura-
tion, which develops an alternating current
(ac) emitter current component, transformer
T1, and capacitor C23. The ac component of
the emitter current flows through' part of T1,
which induces an in-phase voltage at the tap
Junctxon of capacitor C238 and transformer T1.
This in_phase voltage is coupled through capa-
citor 023 to the base of Q7 to sustain oscilla-"
tion. Network Z5 consists of resistors R55,
R56, R57, and R58 and capaciter C60. Resist-
ors R55 and R56 form 2 voltage divider to es-
tablish the base bias for Q7. Resistors R57 and
R58 are connected in series with the emitter
to increase oscillator stability by limiting the
emitter current, thereby maintaining adequate
oscillator output. Capacitor C60 decreases the
amount of degeneration in the emitter cir-

cuitry by shunting the RF oscillator signal ]

across resistor R57. Resistor R8 decreases the
regulated supply voltage to Q7 which, in turn,
limits the oscillator drive for opiimum stabil-
ity. The combinatior: of resistor R8 and ca-

pacitor C16 provides RF ground for the anti- [

resonant tuned circuit. The frequency of the
10.7-mc oscillator is adjusted by tumng
transformer T1. The RF ouiput from the os-
cillator is coupled from a low-impedance thp
on T1 through capacitor C19 to the base of

Change 3 1-9
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buffer transistor Q5. The quarter-wave net-
work is essentially a pi-network consisting of
capacitors C5, C6, and C7; resistor R9; in-
ductor L1; and 10.7-me erystal Y3. The circuit
performs similarly to a quarter-waveline by
transforming the series-resonant crystal im.
pedance of approximately 25 ohms to a high
impedance of approximately 20,000 ohms.
This high impedance is then coupled through
capacitor C8 to the tank circuit. However, if
the oscillator frequency varies from the crystal
frequency, the crystal no longer appears as a
low-resistive impedance; instead, its imped-
ance increases and presents a reactive compo-
nent to the quarter-wave network. This re-
active impedance is subsequently transposed to
the oscillator tank circuitry 180° out of phase.
The phase reversal of the reactive component
of the crystal is necessary to accomplish de-
sired frequency stability. When the oscillator
operating frequency is below the crystal fre-
quency, the crystal impedance increases and
becomes capacitive, which is delayed 180° by
the quarter-wave network and bezomes an in-
ductive reactance. This inductive reactance is
coupied to a tap on transformer T1 and shunts
the inductance of T1, thereby decreasing the
effective inductance which causes the oscillator
operating frequency to increase until the cor-
rect frequency is obtained.

¢. If the oscillator operating frequency is
above the crystal frequency, the opposite series
of events takes place as follows. The crystal
reactive impedance is inductive which is re-
flected across T1 as capacitive; this action in-
creases the effective capacitance across the
tank circuit, thereby decreasing oscillator fre-
quency until proper frequency is reached.

d. Trimmer capacitors C5 and C6 are ad-
justed tu tune the resonant eircuit comprised
of inductor Li, capacitor C7, erystal Y3, and
stray capacitance. Resistor R9 shunts erystal
Y3 to prevent the crystal from operating on
spurious modes. The network components and
the degree of coupling at the tap of T1 provide
the desired coupling coefficient so that the os-
cillator frequency is adequately stabilized
under all operating conditions, but not to the
degree to prevent sufficient frequency deviation
obtained from the modulator.,

1-10 Change 3

1-18. Buffer Amplifier, 10.7-Mc
(fig. 6-18)

The 10.7-mc buffer amplifier stage, Q5, pro-
vides isolation between the 10.7-mc reference
oscillator and the phase detector circuitry. I

also produces adequate 10.7-mc signal injection
to the phase detector required to obtain opti-
mum phase-lock-loop performance Transistor
Q5 is a PNP germanium device operated in the
common-emitter configuration. Network Z2
contains resistors R45, R46, and R47 and ca-
pacitors C54 and C55. Resistors R45 and R46
form a voltage divider to establish the base-
bias potential on Q5, and resistor R47 limits
emitter current for optimum amplifier stabil-
ity. The combination of capacitor C54 and
inductor LZ forms an RF filter network which
decouples RF from the regulated voltage
supply line. Capacitor C55 providegs RF bypass
for the emitter of Q5 which reduces degenera-
tive feedback and increases buffer amplifier
output. The buffer output is developed across
the 10.7-mc parallel circuit consisting of trans-
former TS5 and capacitor C34. The secondary
of T5 is also tuned to 10.7 me by capacito)
€35 and injects the 10.7-mc reference oscillator
signal to the phase detector.

1-19. Local Oscillator and Buffer Amplifier
(fig. 6-18)

The local oscillator is basically a crystal-con-
trolled, untuned oscillator capable of operating
from 36.3 to 46.2 me. The oscillator frequency
is controlled by either of two plug-in CR-81/U
crystals, Y1 or Y2, as selected by CH-1—CH-2
selector switch $2. The desired oscillator or
crystal frequency is 10.7-mc below the respec-
tive desired channel frequency. The third
overton crystals are operated in a series-
resonance mode.

a. The oscillator is a Clapp-type circuit us-
ing PNP germanium transistor Q6 which is
operated in the common-collector configura-
tion. Network Z3 contains resistors R48, R49,
R50, and R51 and capacitors C56 and C57
Resistors R49 and R50 form a voltage divider
to establish a base-bias potential on Q6. Re-
sistor R48 limits emitter current for optimum
oscillator performance. Resistor R51 functions
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as a resistive load to the emitter feedback cir-
cuitry to provide optimum oscillator output
and maintain adequate isolation from external

impedance variations. Capacitors C21 and C22.

form a phase shift network to provide optimum
feedback to develop and maintain oscillations
when crystals with hard-starting characteris-
tics are used. The combination of capacitor
C20 and resistor R21 provides a phase shift
network to improve the starting ability of the
oscillator.

b. Inductor L4 is in series with the crystal
to prevent excessive crystal dissipation and
also to improve oscillator starting characteris-
tics. The ecombination of inductor L3 and
capacitor C56 forms a filter network to de-
couple RF from the regulated supply line. Ca-
pacitor C57 couples the RF output of the oscil-

lator to the base of buffer amplifier Q8. Trans-

istor Q8 is a PNP germaniuym device operating
in the common-emitter configuration which
provides isolation between the local oscillator
and the mixer stage- It also produces amplifi-
cation to provide adequate injection to the
nixer which is required to obtain optimum
phase-lock-loop performance. Network Z4 con-
tains resistors R52, R53, and R54 and capaci-
tors C58 and C59. Resistors R53 and Rb54
form a voltage divider to establish the base
bias of Q8. Resistor R52 limits the emitter

T™ 11-5820-549-35%

current for optimum amplifier stability. The
combination of capacitor C59 and inductor
L5 forms 2 filter network to decouple RF from
the regulated supply line. Capacitor C58 shunts
emitter resistor R52 which reducts degenera-
tion and, consequently, increases amplifier gain.
The buffer output is developed across the col-
lector load consisting of transformer T7, capac-
itor C24, and resistor R22. Capacitor C24 and

" resistor R22 shunt the primary of T7 to provide

optimum frequency response throughou‘g the
local oscillator frequency range, Capacitor C49
performs a similar function on the secondary
of T7. The output of TT is coupled from the
secondary to the balanced mixer stage.

1-20. Voltage-Controlled Oscillator
(fig. 6-18)

@. The voltage-controlled oscillator (vco) is
basically a Colpitts oscillator which generates
the desired channel frequency from 47 fo 57
me. The oscillator is free-running until a con-
trol voltage of sufficient amplitude is developed
from the phase-lock-loop circuitry and applied
to voltage-sensitive capacitance diode CRS3.
This diode is connected to the capacitive-tuned
tank circuit of Q9. The control voltage, which
is derived and referenced to crystal-stabilized
frequencies, changes the effective capacitance
of CR3 which effectively provides crystal
stabilization for the veo output frequency.

Change 3 1-10.1
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Pi‘oper alipnment of the veo is achieved when
the control voltage at test point TP1 is at zero

" potential with respect to ground.

b. The correct channel frequencies or veco
frequencies desired are determined by selecting
local oscillator crystals 10.7 me below the chan-
nel frequencies; therefore, the veo frequency
operates above the local oscillator frequency
by the amount of the 10.7-me reference oscilla-
tor frequency the same as a superheterodyne
receiver. Frequency modulation of the veo is
achieved during phase-lock-loop conditions
when the 10.7-mc, reference oscillator signal is
developed from the phase detector that is de-
rived from the frequency excursion of the 10.7-
me reference oscillator signal, to diode CR3 of
the frequency-determining cireunitry of the vco.

¢. Transistor Q9 is an NPN device which
functions as a grounded-base oscillator. The
resonant circuit components consist of inductor
L7, diode CR3, and capacitors C27, C30, C31,
and C32. Capacitor C27 is a trimmer capacitor
which is adjusted to align the veo to the desired
channel 1 frequency. Capacitor C30 serves as
an RF bypass capa.c1tor for variable capaci-
tance diode CR3 blas network. Capacitors C31
and C32 are tempefature- compensating capaci-
tors and couple the effective diode capacitance
changes across the veo tank circuit. Diode CR3
is the voltage-sensitive capacitance diode which
is reversed biased by resistors R69 and R70
(in Z10) during channel 1 operation.

d. During channel 2 operation, diode CR3
is reverse biased by resistors R68 and Rl
(in Z10) and by potentiometer R36. Potentio-
meter R36 is adjusted to vary the bias across
diode CR3, which permits alignment of the vco
frequency for channel 2 operation. The reversed
bias potential across diode CR3 is referenced
to test point TP1 through RF choke L13. Any
potential variation which is derived from the
phase detector that appears at TP1 also ap-
pears at the cathode junction of diode CRS.
This potential variation, which is the control
voltage, effectively varies the bias across diode
CR3 and, consequently, changes the capaci-
tance of the diode, thereby changing the veo
frequency to the desired operating frequency.

TM 11-5820-549-35

e. Collector-to-emitter feedback through
capacitor C29 maintains oscillation in Q9. The
combination of capacitors C28 and (33 and
resistor R26 forms a voltage-divider network
which provides additional isolation hetween the
veo and buffer stages. Resistors R23 and R24
and thermistor RT2 form a voltage divider to
establish a2 base-bias network fo minimize
changing transistor parameters during temper-
ature variations. Capacitor C26 maintaing RF
ground on the base of Q9. The combination of
capacitor C25 and inductor L& forms a filter
network which decouples RF signals from the
regulated supply line. Emitter resistor R25
limits the emitter current and enhances fre-
quency stability of the veo. The outpur of the
veo is capacitively coupled by C63 (in Z6) to
the base of buffer amplifier Q10.

1-21. Veo Buffer
(fig. 6-18)

Transistor Q10 is a PNP germanium device
which is forward biased by resistors R60, R61,
and R27 and thermistor RT3. Thermistor eom-
pensation is used to minimize transistor para-
meter variations during temperature wvaria-
tions. Network Z6 contains resistors R39, RGO,
and R61 and capacitors C61, C62, and C63.
Emitter resistor R59 limits the emitter eurrent
and provides optimum amplifier stability and
response. Capacitor C61 is an emitter RF by-
pass which increases amplifier gain, The com-
bination of ecapacitor C62 and inductor L8
decouples RF from the regulated supply line.
The collector output of QL0 is developed across
the breadband circuitry composed of inductors
L9 and L10; capacitors C36, C37, C39, and
C41; and resistor. R29. The broadband circuit
is strictly a passband filter which readily passes
frequencies throughout the desired band of 47
to 57 me, but attenuates all other frequéhcies.
The output of the buffer stage is capacitively
coupled to the emitter of predriver Q11. -

hY

1-22. Balanced Mixer
(fig. 6-18) 4

The balanced mixer stage provides an inter-
mediate frequency (IF) to the phase .detector

1-1%
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wrere it is compared to the 10.7-me reference-
esciilator signal. The IF signal is the result
of the mixing action of the combined RF
sigrais from the vco and the local oscillator.
The mixer circuit is comprised of diodes CRT
and CR8, which are semiconductor devices with
notiinear, high-speed characteristirs. The veo
RT signal (47 to 57 me) is coupled from the
coiector of Q10 by capacitor C48 to the pri-
mary of transformer T8. The secondary output
of T8 is fed in a push-pull configuration to
dicdes CR7 and CR8. The local oscillator fre-
quency (36.3 to 46.3 mc) is injected into the
mixer by transformer T7. The mixer output cir-
cui:, consisting of transformer T6 and capaci-
tor C42, is tuned to 10.7-me, which is the dif-
ference between the frequencies obtained from
the veo and the local oscillator., Therefore, the
IF output is the difference between these two
frequencies and is coupled to the phase de-
tecior by the secondary of transformer Ts.
The combination of inductor L14 and resistor
R37 forms a low-pass filter which maintains
de ground potential for diodes CR7 and CRS.

1-23. Phase Detector and Low-Pass Filter
Network
(fig. 6-18)

The performance of the phase detector and
the low-pass filter network determines the
catching range of the phaseock-loop system.
The mixer IF output is coupled to phase de-
tector diodes CR5 and CR6 by the secondary
of transformer Té. Capacitor C38 shunts the

. secondary of T6 for optimum mixer IF injee-

tion. The phase detector balanced output filter
network Z9 is comprised of capacitors C68 and
C69 and resistors R66 and R67. The output
of the phase detector is fed through the low-
pass filter and lag network in Z8. The combina-
tion of resistor R64 and capacitor C67 forms
the lag network. Resistor R65 and capacitor
C66 from the low-pass filter network. The out-
put, or control voltage, of network Z8 is coupled
to the vco circuit.

1-24. Driver Amplifiers
(fig. 6-18)

@. The first driver PNP germanium trans-
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istor, Q11, amplifies the signal from the: vco
buffer stage. It is operated in a common-base
configuration which’is forward biased by re-
sistors R62 and R63 (in Z7). Capacitors Cé4
and €65 (in Z7) RF bypass the regulated sup-
ply line and the base of Ql1. Resistor R28
limits the emitter current of Q11, and the com-
bination of capacitor C40 and inductor L11 de-
couples the RF from the regulated supply line.
The collector output is developed across the
tunable tank circuit consisting of tapped toroi-
dal transformer T2, resistor R30, and piston
trimmer capacitor C43. The tank circuit is
tuned for antiresonance by trimmer capacitor
C43. Resistors R30 and R33 shunt the collector
of Q11 and the secondary of T2, respectively,
which increases the bandwidth and improves
amplifier stability. The secondary output of T2
is coupled to the base of driver transistor Q12.

b. The second driver stage amplifies the sig-
nal derived from the -predriver and provides
adequate signal to drive power amplifier Q13.
During channel 1 operation, the total battery
voltage supplies de to the collector of Q12. Dur-
ing channel 2 operation, however, the de volt-
age is reduced and is furnished by the regulated
voltage supply. This reduction in voltage is
necessary to limit the drive level to the power
amplifier, thereby maintaining the required
low radiated power output from the transmit-
ter. Transistor Q12 is an NPN epitaxial silicon
device which is operated in the common-emitter
configuration. Germanium diode CR4 provides
positive base voltage {0 Q12 that varies inverse-
ly with temperature and, consequently, varies
amplifier gain inversely with temperature.
Diode CR4 is forward biased by resistor R31.
Capacitor C47-is an RF bypass on one side of
the secondary of T2 which establishes a com-
mon ground for the RF source. Capacitor C46
is an RF bypass for the emitter of Q12, and
emitter resistor R32 prevents excessive collee-
tor current and stabilizes amplifier perform-
ance. Capacitor C44 is an RF bypass for the
supply line. The collector output of Q12 is de-
veloped across the tank ecireuyit consisting of
transformer T3, resistor R34, -and trimmer
capacitor C45. The tank circuit is tuned on
channel 1 only for antiresonance by trimmer
capacitor C45. Resistors R34 and 'R39 shunt
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the collector of Q12 and the secondary of T3,
respectively, increase the bandwidth, and im-
prove amplifier stability, The de¢ source is con-
nected to the collector of W12 by CH-1—CH-2
selector switch S2. During channel 2 operation,
the ~ollector voltage or amplitude is limited
by the reduction in dc voltage applied by switch
52 and the regulated voltage-divider network
consisting of resistors R10, R11 and R39 and
thermistor RT1. Some units have an additional
resistor R40 in parallel with resistor R39.
Thermistor compensation is used to maintain
adequate amplifier gain during temperature
variations. Resistor R38, located on switch S2,
filters RF signals and limits current on the
battery supply line. The secondary output of
T3 is coupled to the base of power amplifier
Q1i3.

1-25. Power Amplifier and Antenna
(fig. 6-18) '

e¢. The power amplifier is an NPN transistor
operating in a common-emitter configuration
which, in conjunction with the tank circuit,
develops the required RF power output to the
antenna. The collector output of Q13 is devel-

™™ 11-5820-549-35

oped across the tunable tank circuit consisting
of link-coupied toroidal transformer T4 and
piston trimmer capacitor C51. Trimmer capaci-
tor C51 is adjusted an channel 1 only to tune
transformer T4 for antiresonance. Capacitors
C50 and C52 are RF bypass capacitors that
filter RF signals on the battery supply line
The RF power developed in the tank. circuit
is link-coupled from the secondary of T4 to
jack J3, the antenna loading coil connector.

b. The antenna and base assembly are con-
nected to the top of the transmitter case. The
assembly consists of a nylon housing that con-
tains a threaded metal bushing which will ac-
cept the telescopic antenna. A variable loading
coil, with its associated drive stud tuning mech-
anism, is also located within this housing.
Variable loading coil L12 is tuned by a pow-
dered-iron core on channel 1 only to resonate
with the antenna capacitive reactance for op-
timum antenna radiated efficiency. The anten-
na is a collapsible, stainless steel whip, 24
inches long and is readily secured to or re-
moved from the antenna base assembly by a
knurled fitting.
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CHAPTER 2

DIRECT SUPPORT TROUBLESHOOTING

Section 1.

2-1. Scope of DS Troubleshooting

This chapter covers the troubleshooting
procedures assigned to the direct support (DS)
category of maintenance for Receiving Set, Radio
AN/PRR-9 and Transmitting Set, Radio
AN/PRT-4. The procedures supplement those
described in the operation and organization
maintenance manual (TM 11-5820-549-12). The
systematic troubleshooting procedure, which
begins with the operational checks that can be
performed at organizational category is carried to
a higher category in this chapter. Direct support
repairs and alignment procedures are covered in
chapter 3.

2-2. Organization of DS Troubleshooting

a. General. The first step in troubleshooting a
receiver or transmitter is to determine which
functions are not operating correctly. A receiver
may receive signals on its horn transducer, but
not with a headset. A transmitter may operate
correctly on channel 1 but not on channel 2, or it
may provide satisfactory voice transmission, but
fail to operate in the TONE mode. Common
complaints may also include weak reception and

transmission or completely inoperative equip-

ment.
H 6. Operational Tests. Operational tests
girequently indicate the general location of trouble.
MIn many instances, the tests will help determine

Hthe exact nature of the fault. An operational
Bcheck is contained in the Operator’s Daily
HPreventive Maintenance Checks and Services
RChart (TM 11-5820-549-12).
HChannel Alignment ID-1189/PR (TM 11-6625-
B937-12) -will also help to locate trouble.

Use of Indicator,

c. Visual Inspection. Obvious faults, such as

Test equipment

Indicator.
1189/PR

Multimeter TS-352B/U

Tool Kit TK-100/G NSN 5180-00-605-
0079

Tool Kit TK-105/G NSN 5180-00-610-
8177

Channel Alignment ID-

Technical manual
T™ 11-6625-937-12

T™ 11-6625.366-15

GENERAL DS TROUBLESHOOTING TECHNIQUES

broken battery connector pins, loose or broken
antenna housing assemblies, or broken switches
can easily be determined from visual inspection.

d. Troubleshooting Charts. The
troubleshooting charts {para 2-5 and 2-7} provide
additional information for locating troubles.
Trouble symptoms listed in the chart apply
specifically to maintenance procedures that can
be performed at direct support. '

e. Intermittent Troubles. In all trou-
bleshooting, the possibility of intermittent
troubles should not be overlooked. If present, this
type of trouble often may be made to appear by

tapping or jarring the equipment, and by
operating switches and controls. -
2-3. Test Equipment Required, DS Trou-

bleshooting
The following chart lists test equipment required
for troubleshooting both the AN/PRR-9 and
AN/PRT-4. The associated technical manuals are
also listed.
CAUTION
This equipment contains transistor
circuits in both receiver and transmitter.
Do not use an ohmmeter in transistor
circuits if the open circuit voltage of the
ohmmeter test leads exceeds 1.5 volts.
When using an ohmmeter to check
continuity in transistor circuits, never use
the RX1 scale; otherwise, eéxcessive
currents may damage the transistors and
diodes. M ake test connections carefully to
avoid false indications. Tape or sleeve:
(spaghetti} test leads, prods, or clips to
leave only enough exposed to make
contact to the circuit under test.

Common name
Alignment indicator

Multimeter

Change 5 2-1
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Section Il. TROUBLESHOOTING RECEIVING SET, RADIO AN/ PRR-9

24, Localizing Troubles, AN/ PRR-9

a. General. Procedures are outlined in the
troubleshooting chart (para 2-5) for localizing
troubles in the receiver to the resistor switch
assembly consisting of variable resistor R9 and
switches S1 and S2 (fig. 4-2). When troubles other
than those listed in the chart are evident, higher
category of maintenance is required. Do not make
tests other than those listed in the chart and
elsewhere in this chapter,

b. Use of Chart, The troubleshooting chart is

designed to supplement the operational checks
and troubleshooting procedures detailed in TM
11-5820-549-12. If the symptom is known, check
the symptom against those listed in the chart.
Symptoms not listed generally refer to troubles
beyond the scope of direct support maintenance.

c. Condition for Tests. All checks outlined in
the chart are to be conducted with battery
removed from the receiver. No external source of
power is required. Remove subassemblies, as
required, to make the indicated continuity tests.

Figure 2-1. AN/PRR-9 antenna housing assembly.
{Deleted)

2.5, Direct Support Troubleshooting Chart,
AN/ PRR-9 -

Item Indication

H Signal not heard

b. Faulty Si1 switch.

2 Faulty squelched or unsquelched
operation,

22 Change 5

Probable trouble

a. Faulty headphone jack J2 or a.
housing assembly jack J3.

Faulty 82 switch.

Procedure

Remove the electronic unit
assembly from its case (TM 11.
5820-549-12).

b. Check for continuity between
various terminals of J2 and J3 (fig.
6-17).

c. Replace faulty components as
required (para 3-3.2).

a. Remove the electronic wunit
assembly from its case (TM 11.
5820-549-12).

5. Turn receiver control away from
OFF position.

¢. Check for continuity between
terminals 1 and 2 of S1 (notes 2
and 3, fig. 6-17).

d. Replace defective resistor switch
assembly (para 3-3.1).

@. Remove the electronic unit
assembly from its case (TM 1l-
5820.549-12). /

b, Unsolder and tag the lead from

terminat 1 of 82 (notes 2 and 3, fig.

6-17).

¢. Check for continuity across -

terminals 1 and 2 of S2 while
rotating the receiver control, The
continuity should be as follows:

(1} Starting with the receiver
control in the OFF position, no
continuity will be observed until

the rotation of the receiver control -

approaches its fuil clockwise timit.
(2) Continuity will then continue
for any position of the receiver
control unless it is rotated to the
OFF position.
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Item Indication

3 Faulty signal volume control
or no control.

Faulty H9.

Probabiv trouhie

TM 11.5820-549-35

Procedure

d. Resolder lead (b above) to terminal
1 of 52.

¢. Replace defective resistor switch
assembly [para 3-3.1}.

a. Remove the electronic unit
assembly from its case (TM 11-
5820-549-12).

h. Unsclder and tag the lead from
terminal 3 of R9 (note 2. fig. 6-17).
¢. Resistance between terminals 1 and
3 of R9 should measure 100K ohms

* 20%.

d. Resistance between terminals 1
and 2 of R2 should vary from a
minimum of less than 250 chms
with receiver contrel in a complete
counterclockwise position to 100K
ohms = 20% with the receiver
control in a complete clockwise
position.

e. Resolder lead (b above) to terminal
3 of R9.

f. Replace defective resistor switch
assembly {para 3.3.1).

Section 1Il. TROUBLESHOOTING TRANSMITTING SET, RADIO AN/ PRT-4

1“-.2-6. Localizing Troubles, AN/ PRT-4

a. General. Procedures are outlined in the
roubleshooting chart (para 2-7} for localizing
oubles to the TONE.VOICE switch S1, CH-1.
H-2 selector switch S2, battery plug J2, or
oard jack assembly J1. When troubles other

than those listed in the chart are evident, a higher
level of maintenance is required. Do not make
tests other than those listed in the chart and
elsewhere in this chapter.

b. Use of Chart. The troubleshooting chart is

designed to supplement the operational checks
and troubleshooting procedures detailed in TM
11-5820-549-12. If the symptom is known, check
the symptom against those listed in the chart.
Symptoms not listed generally refer to troubles
within the scope of general support maintenance.

¢. Conditions for Test. All continuity checks
and resistance measurements outlined in the
chart are to be conducted with battery removed
from the transmitter. No external source of power
is required. Remove subassemblies as required to
make the indicated continuity tests.

Change 5 2.3
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2. 51 AND 52 VIEWED FROM REAR
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Figure 2-4. AN/PRT-4 only, switches, printed boards, and connectors, interconnecting wireless diagram.

d. Removing Electronic Unit Assembly A7 (fig.
4-7}. To gain access to the TONE-VOICE switch,
Ch-1-CH-2 selector switch, and connectors, it is
necessary to remove electronic unit assembly A7.
First, remove the transmitter cover plate by
loosening four screws. Remove the two retaining
screws (fig. 2.2) which hold electronic unit
assembly A7 to the case assembly. Remove the
CH-1-CH-2 knob and the nut and washer securing
the switch shaft and push on the switch shaft to
loosen the electronic unit assembly. Carefully lift
the assembly out of the casing using the lifting
plate at the lower end of the assembly. Later
models contain a lift bar instead of a lifting plate.

2-6 Change §

e. Removing CH-1-CH-2 Selector Switch 52

(fig. 4-7). Carefully spread boards A2 and A3 in’

the location where the mounting plate tabs of S2
mounting plate are inserted in boards A2 and A3.
Initially disconnect the mounting tab that is
inserted in board A2. The other mounting tab can

then be removed from board A3 without any:
additional spreading of boards A2 and A3
Carefully move the mounting plate assembly

away from boa%’d A3 only enough to reach switch
wiring. :
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Direct

Indrication

TONEVOICE switch sticks in TONE-
VOICE or center position.

Transmitter transmits in TONE but
not VOICE mode.

Transmitter operates in VOICE mode
but not TONE.
Transmitter operates in CH-1 mode but
not in Ch-2.

Transmitter operates in Ch-2 mode but
not in Ch-1.

Transmitter does not transmit in
TONE or VOICE in either channel
position. .

Support Troubleshooting Chart,
AN/ PRT-4

Probable trouble

.Faulty switch.

Faulty TONE-VOICE switch S1.

Faulty TONE-VOICE switch 51,
g. Faulty channel 2 erystal Y2.

b. Faulty switch S2.

@. Faulty Channe! 1 crystal YI.
b. Faulty switch 52,

Faulty battery plug J2 or board jack
assembly Ji.

TM 11-5820-549-35

Procedure

Check switch eperation with override
spring removed.

Check continuity of switch contacts 5
{fig. 2-3 and 2-4 or 2.5). Continuity i
should’ be present between thef
following contacts:

Sw pos Contacts
TONE 1-2; 4-3
VOICE 3-4

Make continuity checks as in item 2[;
above.
a. Replace crystal ¥2 (TM 11-5820-
549-12). b

contacts,

Sw pose Contacts
CH-1 2.3; 5-6: 8.9
CH-2 1-3: 4-6; 79: 12-1 B

o. Replace crystal Y1 (TM 11-5820-§
549-12). ¢

b. Check switch S2 for continuity as
described in item 4 above.

Remove electronic unit assembly AT
from casing {para 2-6d ) and makep]
continuity checks between variousf
terminals of J2 and J1 (fig. 6-18}.
Later unit models require only twoll
pin connectors for J2. 5

Change 5 2-7
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CHAPTER 3

DIRECT SUPPORT REPAIRS AND ALIGNMENT

Section 1,

3-1. General Parts Replacement Techniques

The parts which may be replaced at direct support
maintenance category are readily accessible on
both the AN/PRR-9 and AN/PRT-4. Do not
attempt repairs beyond those covered in this
chapter.

@. When replacing switches and connectors,
make a diagram of wire colors or note the wire
colors on figure 2-4 or 2-5. The original wire colors
are not shown on the diagram because they may
have been changed in previous repairs.

5. Do not disturb adjustments of IF trans-
formers, coils, variable capacitors or variable
resistors on the electronic unit assemblies.

¢. Use a pencil-type soldering iron with a 25-
watt maximum capacity. This equipment is
transistorized. If only ac-operated irons are
available, use an isolatin'g transformer. Do not
use a soldering gun; damaging voItages can be
mduced in components.

d. Whenever the equipment has ‘been
disassembled or repaired, the alignment should be

Bchecked (para 3-5).

e. To remove solder from connectors or con-
necting points, use a piece of untinned copper
braid approximately 1/8-inch in diameter.
Shielding from coaxial cable (RG-59/U} may be
used for this purpose. Dip the end of the shield in
solder flux. Heat the soldered connector or
connecting point until the solder begins to flow.
Touch the fluxed end of the braid to the soldered
point and solder will flow into the braid, leaving
the connector or connecting point relatively free
of solder. Parts or wires can then be easily

dremoved.

3-2. Replacement of AN/ PRT-4 TONE-VOICE
Switch S1
(fig. 2-4 or 2-5)

If tests show that switch S1 is faulty, remove and
replace the swit~h as follows:

a. Remove electronic unit assembly A7 (para 2-
6d).

b. Remove switch knob, compression :=pring,
override spring, and mounting nut {TM 11-5820-
549-12),

DIRECT SUPPORT REPAIRS

¢. Note and record wire colors for each con-
necting tab on the switch (fig. 2-3).

d. Unsolder switch connections.

e. Solder wires to replacement switch and
install in transmitter case in same position as
original switch.

3-3. Replacement of AN/ PRT-4 CH-1-CH-2
Selector Switch S2
{fig. 2-4 or 2-5)

If tests show that switch S2 is faulty, remove and
replace the switch as follows:

a. Remove electronic unit assembly A7 (para 2-
6d).

b. Remove S2 assembly (para 2-6¢).

¢. Note and record wire colors for each con-
nection tab on switch, and location of resistors
R38 and R39.

d. Unsolder switch connections and resistors.

e. Solder wires and resistors to replacement
switch and install in electronic unit assembly in
the same position as original switch.

3-3.1. Replacement of AN/ PRR-9 Resistor

Switch Assembly {(fig. 4-2) -
The AN/PRR-9 resistor switch assembly is made
up of switches S1 and S2 and variable resistor R9.
When S1, 52, or R9 fails, the complete resistor
switch assembly must be replaced. Locations of
81, 82, and R9 are shown in figure 4-2. Replace
the resistor switch assembly as follows:

a. Remove the electronic unit assembly from its
case (TM 11-5820-549-12).

b. Note and record colors of leads connected to
terminals of S1, 52, and R9. Also note the dress
of the leads.

¢. Remove the front panel control kncb,
mounting nut, and washer, '

NOTE N
The lever catch (fig. 4-2) does not exist on
later production equipments.

d. Force the resistor switch assembly awa)
from the front panel by pressing slightly against
the end of the control shaft. Only press suf-
ficiently so that the end of the lever catch that is
tocked into the front panel side of R9 is feleased.

Change 5 34
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That end of the lever catch is then rotated away
from R9 until the lever catch is perpendicular to
“he component mounted side of the printed board.
The resistor switch assembly is now free to move
within certain limits.

¢. With consideration for limited movement,
oecause of attached leads, press the resistor
switch assembly away from the front panel until
the control shaft clears the front panel mounting
Hole. The resistor switch assembly can then be
pushed far enough away from its original position
o make the terminals available for unsoldering
ieads. )

f- Unsolder terminal leads, remove faulty
resistor switch assembly, and position good
resistor switch assembly into the place of the
Iaulty one.

g Solder leads ( babove) to terminals and press
the resistor switch assembly into its original
position so the control shaft penetrates the front
panel mounting hole.

h.Rotate the lever catch on its pivot hinge until
the free end is locked into the front panel side of
R9. The resistor switch assembly can be moved to
correctly position the lever catch.

i. Secure the resistor switch assembly in
position with the front panel mounting nut and
washer.

j. Make certain the replaced leads are dressed
as noted in & above.

k. Turn the shaft of the control completely
counterclockwise,

I. Place the knob on the control shaft so that
the white line indicator on the knob is positioned
in the center of the word OFF. Secure the knob in
position with the two setscrews.

3-3.2. Removal of AN/ PRR-$ Jack Housing
Assembly J3 and Headphone Jack J2.
{fig. 4-2 and 4-4)

Remove the jack housing assembly for repair of;
the headset jack or battery connector as follows:

a. Remove the electronic unit assembly from
the receiver case.

b. Remove the hexagonal nut and protective
cover from the headset jack.

¢. Remove the two flathead screws that attach
the jack housing assembly to the front plate
assembly.

d. Remove solder from the two battery plug
connectors as described in paragraph 3-le

e. Work the assembly loose to reach parts as

requlred

. When replacing the jack housing assembly,
be sure insulation is not damaged where wires go
through front plate assembly. Refer to figure 4-4
for wiring.

Section 1. DIRECT SUPPORT ALIGNMENT

 3-4. Test Equipment and Special Tools Required
for Alignment

Indicator, Channel Alignment ID- 1189/PR is the
only item required for alignment of either the
AN/PRR-2 or AN/PRT-4. All necessary
alignment tools are contained within the ID-
1189/PR case.

3-5. When to Align

Whenever the AN/PRR-9 or AN/PRT-4 is
disassembled or repaired, alignment should be

322 Change 5

checked. Even though only one portion of the
equipment has been repaired, it is best to follow
the complete alignment procedure to assure that
the equipment is operating properly.

3-6. Alignment Procedure

Use the alignment procedure for the AN/PRR-9
and AN/PRT-4 as covered in TM 11.6625-937-12.
Brief instructions are also provided on instruction
cards located in the lid of the alignment indicator.
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4-3. Test Equipment Required, General
Support Troublesheoting

The following chart lists test equipment required
and the associated technical manuals for trouble-
shooting the AN/PRR-9 and AN/PRT-4.

CAUTIONS

This equipment contains transistor cir-
cuits in both the transmitter and re-
ceiver. If any equipment item does not
have an isolation transformer in its
power supply cireuit, connect one in the
power input circuit. A suitable trans-
former is identified by FSN 5950-356—
1779.

1, Never connect test equipment (other
than multimeters and vacuum-tube volt- -
meters (vitvm) } outputs directly to a
transistor or integrated circuit; use a
coupling capacitor. '

Teat equipment

Multimeter TS-8352B/U
Multimeter ME-26B/U
Voltohmmeter, Meter ME-30B/U
Oscillator, Audio TS-421A/0U
Power Supply PP-3514/U

TR Y

T™ 11--5820-549-35

2. Make test equipment connections
with care so that shorts will not be
caused by exposed test equipment con-
nectors. Tape or sleeve (spaghetti) test
prods or clips as necessary to leave as lit-
tle exposed as needed to make contact to
the circuit under test.

3. When a power supply is used in
place of the battery normally used with
the equipment, it must have good volt-
age regulation and low ac ripple. Good
regulation is important because the out-
put voltage of the battery eliminator
{which has poor regulation) may exceed
the maximum voltage rating of the tran-
sistors in the equipment being tested. A
battery eliminator that has poor ac fil-
tering will create a false indication of
poor filtering in the equipment being
tested.

Technical manual Common nome

T™ 11-6625-366-15 Multimeter
TM 11-6625-200-15 Voltohmmeter
TM 11-6625-320-12 Vivin

Audio oscillator
Power supply

TM 11-6625-355-12
TM 11-6625-617-12

Section 1. TROUBLESHOOTING RECEIVING SET, RADIO AN/PRR~9

4-4. Test Setup, AN/PRR-9

Bench tests of the AN/PRR-9 require connec-
tion to a power source and test equipment. The
power source must be connected to the AN/PRR--
9 for all de¢ voltage measurements. The test equip-
ment connections are made to pads of the printed
circuit board in the electronic unit assembly, or
to other points in the circuit designated in the
troubleshooting chart. The pads are shown in
figure 4-5,

CAUTION
Before making connections describe in
a and b, review the eaution notices in
paragraphs 4-1 and 4-2; otherwise,
transistor damage or incorrect measure-
ments may result.

a. Power Supply Connectiqns.

(1) Power Supply PP-3514/U is the most
convenient power source for bench tests. If avail-
able, connect the power supply to the receiver

battery connector, using a fabricated test harness -

ag described in (8) and illustrated in figure 4-1.

(2) If the PP-3514/U is not available, use an
equivalent power source capable of supplying 5.0
volt regulated de at 25 ma. _

(8) A convenient fest harness can be made
from the connector of a discarded Battery, Dry
BA-505/U. The connector is cut out of the dis-
carded battery. The larger receptac}e is the posi-
tive (+) connection. Use a red test'lead wire for
the positive connection and a black test lead wire
for the negative connection. Alligator clips or
banana plugs to fit the power supply should be
used at the power supply ends of the wires (fig.
4-1). -

b. Test Equipment. Connect the test equipment
as specified for the voltage and resistance mea-
surements. Always observe the polarity of the
test equipment as specified for the particular
tests; otherwise, false indications or incorrect
measurements will result.

4-5. Localizing und Isolating Troubles,
AN/PRR—-9

a. General. Procedures are outlined in the

4-3

Changs 5
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following chart (d below) for localizing troub-
les, depending upon the specific operating fault
noted during the operational tests. Part loca-
tions are shown in figure 4-2. Identification
of printed circuit board pads is shown in figure
4-5. Pad numbers are arbitrary and used only
for identifying the pads. These identifications
are used in the voltage and resistance measure-
ments {(para 4-8). Locations of component
leads connections are shown in figure 4-3.

b. Use of Chart. The troubleshooting chart
is designed to supplement the procedures used
in locating trouble at organization and ‘Qirect
support categories of maintenance. Since the

d. AN/PRR-9 Troubleshooting Chart.

maintenance tasks at those categories are
confined to specific txoubles, this

chart is designed to localize and isolate
troubles caused by more complex difficulties,
specifically faults in the electronic unit assem-
bly. If the operational symptom is known, lo-
cate the symptom in the Indication column.

¢. Conditions for Tests. All voltage checks
in the chart are to be made with a power supply
connected to the receiver (para 4-4). All re-
gistance measurements and continuity checks
are to be made without power to the receiver
and the ohmmeter on a higher than X1 range.

Indication . Probable trouble Procedure
1 No audio D A T Fauity Q14 or associated component. Check dc voltages and resistances

(para 4-6d) at Ql4.
Check. de voltages and resistances
at CRG.

2  Weak or no reception, low c.' Faulty inductor in B+ circuits. a. Cheek resistances of L2, L3 14,

current drain, low sensi-
tivity distorted audio.

sistor,

L5, L6, and L9.

b. Faulty component on one of 5. Check de voltage on emitters of
emitter cireuits or faulty tran-

Q1 through Q10.

¢. Faulty Q4 or Q3, poor oscillator ¢. Check de voltages and fésfstances

injection. at al! elements of Q4 and Q3. -
3 Nosqueleh .. . .. ... a. Faulty component associated a. Check resistance (para 4-6d) at
with Q11. base of Q11 for possible
ground with S2 open.

&. Faulty squelch switech ........ & Check continuity of squelch
switch, S2. §2 should be open
for squelched operation,

c. Faulty L10 ... ... ... .... ¢. Check resistance at L10—CRS,

and QI1 collector. Difference
should be 350 to 400 ohms.

d. Faulty Q11 or Q12 or associated d. Measure de voltages and resist-

component, or faulty CR1,

ances at sll elements of Q11
or Q12. Check de resistance at
cotlector of Q10 and junction
Z12-3 CR1.

4  Short battery life, excessive  a. Shorted thermistor RT1 throungh  a. Cheek  resistances of RTI1

current drain, inoperative RT5.
receiver.

through RT5 for possible short
to ground.

b. Faulty component in transistor b, Check voltages on emitter of Q1

cireuits. through Q10. Check emitter .
resistances, Q1 through Q10.
¢. Shorted battery lead .......... ¢. Cheek wire from battery pir

44  Change 5

through front plate to on-off
switch. B+ battery pin to
ground should read approxi-
mately 1.5K ohms.
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BATTERY CONNECTOR
FROM DISCARDED
BA-305/U

18** BLACK
TEST LEAD
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:
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™™ 11-5820-549-35

POSITIVE CONNECTOR
{LARGER RECEPTALLE)

18" RED TEST LEAD

: /—ALLIGATOR CLIPS

TEST HARNESS, FOR AN/PRR.9 CONNECTION TO POWER SUPPLY

PLATE AND RECEPTACLE ASSEMBLY
$M-8-523233

18" RED LEAD—
(B

18" BLACK LEAD
(GROUND}

Figure 4-1.

-

4-6. AN/PRR-9 Voltage and Resistance
Tests

a. General. All measurements are made with
the electronic unit assembly removed from the
case (TM 11-5820-549-12) and the receiver
control set for squelched operation. Voltage and
resistance measurements are given for transis-
tor elements, and also for all significant points
in the circuit. This will greatly aid in localizing.
and isolating faults, For identification of
printed circuit board pads, refer to figure 4-
5. For explanation of circuit connection points,
paragraph 4-2¢(5).

b. DC Voltage Measurements. All voltage
measurements are made with the negative gide
of the TS-352B/U connected to ground of the
printed circuit board. Positive connection is
made to the indicated pad. All voltages shown
on the chart are positive ynless marked with a
negative sign {-). Use the 2.5-volt eonnection

C@@@@(@_

18" BLUE LEAD
{AUDIO)

ALLIGATOR CLIPS

TELT HARNESS FOR AN/PRT-4 ELECTRONIC UNIT ASSEMBLY

THS820.549-35-22

Test harnesses for bemch ‘ests.

for voltages below 2.5 volis. Use the 10-volt
connection on the multimeter for all higher
voltages, Use the DIRECT sefting of the
FUNCTION switch for positive voltages. This
will provide a multimeter sensitivity of 20,000
ohmis per volt. Use the 2% 000Q/VDC REV po-
gition of the FUNCTION. switch for negative
voltages. Set the VOLTAGE ADJUST control
of the power supply to provide 5.0 volts as
read on the PP-38514/U meter. Voltage read-
ings within 10 percent of those shown should
be conmdered normal.

c. Resistance Measurement. All resxstance
measuremer:ts are made with the negative side
of the multimeter connected to ground of the
printed circuil board. Resistance measurements
in circuits where transistors or diodes are lo-
cated may be expected tc vary considerably
from the typical values shown in d below. Use
the position of the RANGE SWITCH which
will provide as near center-of-scale reading of

4-5
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Al e -m
BOARD ASSEMBLY & RECEIVER CONTROL
7 _f__.:};- ,9 Si. 52, RY
RS TO BATTERY 4 CONNECTION
AND GROUND +
/
NOTE TO 42
NUMBERS O Al TERM‘NAL\
BOARD ASSEMBLY REFER TO —_
CONNECTION POINTS SHOWN 1
ON SCHEMATIC O1AGRAM
T
JACK HOUSING TM5820.549.35.29 ’
ASSEMBLY I S
Pigure 4—4. AN/PRR-9 switch wiring diagram. i
the meter as possible, for finite resistance T ey Do wltage S
measurements. For continuity readings always fod  Gireuit gﬁg{t_fgg)::g}'& vde input to
use a range higher than the Rx1. to circuir board Loy =
d. AN/PRR-9 Voltage and Resistance
10 Z11-4 55K 0.40 e
Measurements (fig. 4-5). 1 Z11-3 42K 0.64
Caution: Before attempting to perform 12 Cl9-CR3 41K —~34 s
voltage and resistance measurements, review 13 Q10-B 650 4.0
paragraphs 4-2 and 4-3. Carefully follow 14  T8-T9 42K —-2.8 i
instructions in b and ¢ above. Carelessness may ig g:f“;ﬂ 4&3!{ 24'3 o
cause more troubles in the equipment and make 1T Q9-C 24K 17
the troubleshooting job more difficult. Do not 18 Q9-E 1750 43 ——
remove or insert a transistor with voliage 19 Z9-3, L9 760 5.0
applied to the circuit. 20 Q9-B 1.3K 4.0 -
, . 21 TP-2 ) 0
, Do e Poptws 2 qgec 0 0 e
Pad Cirenit GROUND on T8~ vde input to 23 Q8-E 1.8K 4.2
No. point 232B/U connected ANPPRR-
to circuit board battery 24 TP-2 x 0 s
ground) connector) 25 QS-B 300 3.9
1 Z215-1 20K 5.0 26 Q7-B 300 3.0 e -
2 QI2-E 720 0.32 27 L3-L4 800 k.g
3 Ql2-B 880 0.95 28 7-B 300 3.0 s
4 Qli-E 450 0.78 29 Z7-3,L6 860 4.85
§  Z13-5 380 0.47 30  Q7-E 3.0K 3.2 ot
¢ Ql1-B 10K 1.34 31  Gnd 0 0
7 Qu-C 1150 4.65 32  .Q1-C 0 0 oo,
8  C16-Rs 3.0K 0.29 33  26-4,l5-Lg 820 4.9
9  Cl8-CR2 41K —4.0 34  Q6-Shield ® 0 .
4-8 b,
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Pad
No.

36
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

RN
NS
i

B £
2AL AL
il

TM 11-5820-549-35

Typical veristance Dec woltage ClL
ohms {(CASE ~100% (5.0

Circuit GROQUND on TS wdc input to
point 33528/ U connected AN+PRR-2

to circuit board battery

pround} conneclor)

Qé6-B 1050 3.96
Q6-C 1.0K 0.91
C11-T7 [+ 0
262 (not used)
Q6-E 1.9 4.0
L5-L2 840 4.85
€9-Cl10 0 0
Z5-4 800 4.9
Q5-C 0 1]
Q5-E 1.8K 4.15
Q5-B 300 3.85
Z5-2 () o
Q5-E 1.8K 4.16
E-2 0 0
Ci1-Tt 0 0
Ql-E : 1.86K 4.0
Z1-4 1.85K 4.0
Q1-B 300 3.7
Z1-3 800 4.9
Z1-5 3.3K 4.1
Q1-C 0 0
Q2.E 13K 4.0
Zz2-4 185K 40
L2-L3 800 49
Q2-B 300 3.9
Z2-3 800 4.9
Z2.5 - 3.3K 4.1
Q2-C 0 ]
Z3-2 300 3.7
Q3-B 300 3.7
Q3:-E 18K - 4.0
L3-L4 800 4.9
Z3-5 3.5K 4.1
Q3-B 300 39
z5-2 0 0
Q3-C 0 0
Z4-3 800 4.9
Z4~1 33K 4.1
Q4-E 185K 4.0
T5-C7 0 0
Q4-C 1] ¢
Q4-B 300 3.75
Cl17-T# 0 0
Q106-C 430 0.3
Z12-3-CR1 880 3.2
Z12-2 : 18K 3.2
C18-Ci19 0 0
Q12-C 21K 0.39
A7 0 0
Q13-C 185K 5.0
Q13-B 12K 0.39
Ql4+-E 930 5.0 2 !
Q13-E 930 0.34 TM-5620.549-35-23
Qu-C 6.0K 0.38 *
Q14-B 185K 5.0
L10-CR6 800 6.0 Figure 4-5. AN/PRR-9 printed board, volizge arlzd
Ql4-E 930 5.0 . registance pad locations. -4
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Section [ll. TROUBLESHOOTING TRANSMITTING SET, RADIC AN/PRT-4

4-7. Test Setup, AN/PRT—4

Bench tests of the AN/PRT—4 require connec-
tion to a power source and to test equipment.
The power source must be connected to the
AN/PRT-4 for all ac and dc voitage measure.
ments. The test equipment connections are

ment as specified for the individual tests
(para 4-9 and 4-10). Always obscrve the po-
larity of the test equipment as specified for
the particular tests; otherwise, false indica-
tions or incorrect measurements will reault.

from an extra plate and receptacle assembly

P1 on the printed board assembly. Use black
test lead wire for the negative connection,
tgrminal 1. Use red test lead wire for the posi-
tiye connection, terminal 2, Use blue test lead
wire for the audio input connection, termrinal
8. Alligator clips should be uged at the test
2quipment end of the test leads (fig. 4-1),

b. Test Equipment. Connect the tegt equip-

410 Change §

troubles caused by more complex difficulties,
specifically faults in the electronic unit assem-
bly. If the operational symptom is known, lo-
cate the symptom in the Indication column,

¢. Conditions for Tests. All voltage checks
called for in the chart are to be made with a
power supply connected to the transmitter
(para 4-7). All resistance measurements and
continuity checks are to be made without
power to the transmitter and the chmmeter
on a higher than X1 range,

.. . L
made to pads of the printed circuit board jn ~ #8. Llocalizing and tsolating Troubles, :
the electronic unit assembly, or to other peints AN/PRT—4 ~t
in the eircuit designated in f:he troubleshooting a, Coneral Procedures are vutlined in the
chart. The pads are shown in figure 4-13. following chart (d below) for localizing troub- -éf

Caution: Before making connections de- les, depenc_hng upon the sipecnﬁc operating faunlt
scribed in g and ¥ below, review the caution f?ge: d; rlsr;lg;)‘g:e it;]pe_r a f_:;?:steff% Pﬁftg ioca-
notices in paragraphs 4-1 and 4-2; otherwige, .7, I}-g, 4-11, and H-12.2. {dentifica- b
transistor damage or incorrect measurements tion of printed ﬁirCUit bgai'd {ads is :
. shown in figure 4-13 ang h- 3.1. Pad )
may result numbers areggibitrggy a'li‘lg useddon%%ff for
- identifying the pads. ese Iidentifica- -y
a. Power Sz{pply Connections. tions age gﬁed igdtﬁelgestheaigremengs s -
(1) Power Supply PP-3514/U is the most  baragraphs b-0 and b : Llocations o .
convenient power source for bench tests, If ggmpgggnf,ée $s ¢ nn:;gloés ,aiflgk,mﬂilléil
3 availab}e. connect t.he power supply to the L-12.1, and —i2._ . -
tran§r_mtter electronic unit assembly, using a b. Use of Chart. The troubleshooting chart
; fabnf:ated test h.arness described in (3) below, i3 designed to supplement the procedures used -
&g and illustrated in figure 4-1, in locating trouble at organizational and direct -
(2) If the power supply is not available, sup.port categories of maintenance, Since the
L use an equivalent power source capable of sup- maintenance tasks at thoge categories are =
Plying 12.0 volts regulated de at 200 ma. confined to specific troubles, this
chart is designed to localize and isolate
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d. AN/PRT-4 Only, Troubleshooting Chart.

ftem

1

Indication

No poweroutput ... ... . _.__.

Normal power output but in-
correct or changing fre-
quency. Intermittent or no
reception in receiver.

No FM deviation or unstable
deviation.
Voice but no tone modulation ..

Excessive FM deviation __...__

Low output, low deviation, low
locking performance.

Vco appears to lock then drift
out of lock.

Normal power in channel 1, no
power in channel 2.

Probable trouble

a. Dirty, bent or broken antenna
contact spring.

b. Faulty Q13, Q12, Q11, Q10, or
Q39 stage.

a. Faulty Q’:‘: or Qb stage .....-...

b. Inoperative local oscillator .. _..

¢. Inoperative local oscillator buf-

fer,

d. Inoperative balanced mixer __..
Faulty component in audio or ref-
erence oscitlator cireuits.

Faulty audio component ......._..

q. Excessive regulated voltage _ _

b. Faulty audio components .._....
Defective component in regulator ..

Incorrect or unstable bias on CR3 ..

Faulty Ql2stage _........... .. .

" Incorrect voltages on CR3..

e. AN/PRT-LA Only, Troubleshooting Chart.

Item
1

Indication
No power output .. ... .

Probable trouble
a. Dirty, bent, or broken antenna
contact spring.
b, Faulty Q13, Qi2, QII Q10, or
Q¢ stage.

TM 11-5820-549.35%

Procedure

a. Clean or repair antenna contact
spring {fig. 4-7}.

5. Use ac measurements (para 4-
9¢) at output of each stage,
in the order listed, to identify
faulty stage. Use voltage and
resistance measurements to iso-
late faulty component.

a. Use voltage measurements (para
9-4¢) to identify stage. Use
resistance and voltage meas-
urements to identify faulty
component.

b. Check Q6 emitter and base for
ac voltage (para 4-9¢). If no
ac is present, check seating of
crystal Y1 or Y2 and measure
de voltages on Q6.

¢. Check ac voltage at collector and
base of Q8 (para 4-9¢). If no
ae is present, check dec voltages
of Q8.

d. Check ac voltages of T6 and T8
(para 4-%¢).

Check dc voltages on Q3, Q4, and

CR2 (para 4-9¢). Substitute ¥3.

Check dc voltages of Q4 (para 4-

9e).

a. Check dc voltage at emitter of
Q1. If voltage measures 10.5
volts, check dc voltages on Q2
(para 4-9e),

b, Check de voltages on Q3 and Q4
{para 4-9e¢).

Check dc voltages on Q1 (para 4-

9e).

Check de voltage at CR3 plate for
correctness and stability (para
4-%e).

Check de¢ voltage on collector of Q12
{para 4-%e).

Check voltages on CR3 (para 4-9e),

Procedure o

@. Clean or repair antenna contact
spring (fig. 4-T7).

b. Use ac measurements (para 4-
9¢) at output of each stage,
in the order listed, to identify
faulty stage. Use voltage and
resistance measurements to iso-
late faulty component.

Change 3 4-11
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e. AN/PRT—}A Only, Troubleshooting Chart—Continued.

ftem Indication

correct or changing fre-
quency, Intermittent or no
reception in receiver.

Probadle trouble Procedure
2 Normal power output but in. . Faulty Q7 or Q5 stage

......... a. Use voltage measurements (para
5—4e) to identify stage. Use
resistance and voltage meas-
urements to identify faulty
component,

b. Inoperative loeal oscillator ... b. Check Q6 emitter and base for

ac voltage {para 4-9¢). If no
ae is present, check seating of
crystal Y1 or Y2 and measure
de voltages on Q6.

¢. Inoperative local oscillator buf- ¢, Check ac voltage at collector and

fer. base of Q8 (para 4-%¢). If no
ac is present, check de voltages
of Q8.
d. Tnoperative balanced mixer .___. d. Check ac voltages of T6 and T8

(para 4-9¢c).

3 No FM deviation, or unstable Faulty component in audio or ref- Check wvoltages on Z11 and CR2

deviation,

erence oscillator cireuits.
4 Voice but no tone modulation Faulty audio component

(para 4-9¢).

...... -.. Check setting of R42 for deviation
meter indication of 8 to 10 ke
(para 5-8.1).

5 Excessive FM deviation, or low R42 not properly set ... .....____ Check setting of R42 for deviation

deviation.

meter indication of 8 to 10 ke
(para 5-8.1).

& Veo appears to lock then drifts Incorrect or unstable bias on CR3 -. Check de voltage at CR3 plate for

out of lock.

correctness and stability (para

4-9¢).
7 Normal power in channel 1,m0 a. Faulty Q12 stage _.__.....___. @. Check dec voltage on collector of
power in channel 2, Q12 (para 4-9¢).
b. Incorrect voltages on GRS .___ .. b. Check voltages on CR3 (para
4-9e}.

8 Will not open squelch eircuits Faulty tone squelch generator on Check setting of R43 for frequency

of receiver AN/PRC-12,
AN/PRC-25, or AN/PRC-
7.

4-9. Voltage and Resistance Tests
AN/PRT4

a. General. All measurements are made with
the electronic unit assembly removed from the
case {para 2-6d) ; CH-1—CH-2 selector switch
52 should be in the CH-1 (clockwise) position,
Voltage and resistance measurements are given
for transistor elements and for all significant
points in the circuit. This will greatly aid in

4-12 Changse 5

‘printed circuit board A3.

of 150 cps (para 5-8.1).

Check setting of R41 for deviation
meter indieation of 3.0 ke {para
5-8.1).

Checle voltages on Z11 and Zi2
(para 4-9¢).

localizing and isolating faults. For identifica-
tion of printed circuit board pads, refer to
figure 4-13. For explanation of circuit connec-
tion points, refer to paragraph 4-2¢(5).

b. DC Voltage Measurements. All voltage

- measurements are made with the negative side

of the multimeter connected to ground of the
printed circuit board. Positive connection is
made to the indicated pad. All volfages shown

(i
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Figure 4—6.1. AN/PRT-4A only, parts location,

printed board assembly Al
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Figure 4-8®. AN/PRT-; only, printed board Al, component terminal
connections (part 1 of 3).

in e below are positive, uniess marked with a
negative sign (-). Use the 2.5-volt connection
for voltages below 2.5 volts. Use the 10-volt
connection on the multimeter for all higher
voltages. Use the DIRECT setting of the
FUNCTION switch for positive voltages. This
action will provide a multimeter sensitivity of
20,000 ohms per volt. Use the 200000/VDC
REV position of the FUNCTION switch for
negative voltages. Set the VOLTAGE ADJUST
control of the power supply to provide 12 volts
as read on the power supply meter. Voltage
readings within 10 percent of those shown
should be considered normal,

¢. Resistance Measurements, All resistance
measurements are madzs with the negative side

414  Change S

of the multimeter connected to ground of the
printed circuit board. Resistance measurements
in cireuits where transistors or diodes are lo-
eated may be -expected to vary considerably
from the typical values shown in.e below. Use
the position of the RANGE SWITCH which
will provide as near center-of-scale reading of
the meter as possible, for finite resistance
measurements. For continuity readings, always
use a range higher than X1,

d. AQC Voltage Measurements. All ac voltage
measurements (¢ below) are made with the
ME-26 B/U. Note that capacitor C43 (fig. 4~
6) is detuned for making ac measurements.
Capacitor C43 should be turned in either di-
rection approximately three-fourths turn for




e S
BTN i* il ?t:it rispiinin

e

B

TM 11-5820-549-35%

s g2 g
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Figure 4-8®. AN/PRT-; only printed board A1, component terminal
s connections (part 2 of 8).

detuning purposes. Be sure to align the trans-
mitter after test and repair. Where measure-
ments are marked with an asterisk (*), C43
should be correctly tuned. Since tuning would
be difficult at! this point because the electronic
unit assembly is removed from the transmitter
case, {uned measurements, if required, should

be made first, then the detuned measurements
can be made later.

¢. AN/PRT} and AN/PRT-4A Voltage and
Resistance Measurements (fig. 4-18) and 4~
13.1). Pad numbers 15 through 27 apply to
the AN/PRT -4 only. Pad numbers 101 through
120 apply to the AN/PRT-4A only. All other

pad numbers are common to both trans-
mitters.

Caution. Before attempting to perform
voltage and resistance measurements, review
paragraphs 4-2 and 4-3. Carefully follow in~
structions in b and ¢ above. Carelessness may
cause more troubles in the equipment and

make the troubleshooting job more difficult.
Do not remove or insert a transistor with volt-

age applied to the circuit.

12.0-volt de input o A{\’/PRT—J

2Ry
2 3533
= . 31
-
= EXE = \%J e Bwmn g
pri < ] e
b} 2 g OV %% N
T < 23 I 3882
el gt Song
s §=E-‘-:
o3 szh?
g se
1 Q2-E 0 6.65 1K
2 Q2B 0 7.30 680 .
3 QIl-E 0 7.9 300
4 Qi-C 0 2.0 1.25K ]
5 Qi-B 0 8.5 2K
6 R-2 0 12.0 1.25{(
7 RT-R11 0 0 300
8 A2-1 0 0 300
9 A2-15 0 7.9 910
10 Y3-R9 0 0 2,1K
11 A2 0 5.85 50K
12 A2-10 0 5.95 11K
Change 5 4-15




™ 11-5820--549-35

12.0-voll dc input to AN/PRT-4

HE
B 8
N
°E
13 A2-11 1.5
14 Cs5-L1 1.9
15  A3-4 0
16  A3-5 0
17 R18-Cl4 0
18 Q4-C 0
19 R16-Cl13 0
20 Q4-E 0
21  Q4-B 0
22 A3-3 0
23 A3-2 0
24 Q3-C 0
25 2Z13-Cll 0
26 Q3-E 0
27 A3-1 0
28 Al-8 1.85
29 Al1-7 0
30 Q7-1 2.13
31 Q7B 2.3
32 Q5-C 4.1
33 Q5-E 0
34 (35-T¢ 1.45
tap
35 Q5-B 0
36 Z9-2 0
37 A1-12 0
38 22-3 0
39  Al-15 0
40 TP1 0
41 Z10-2 0
42 CR7-T8 1.20
43 Z10-4 0
4 Z10-3 0
45 79-3 0
46 T6 tap- 1.45
T5
47  Al-13 0
48 CR8-TB 1.05
49 T6-CRS 1.60
56  T6-CR6 1.50
51 T6-CRS 1.10
52 Teé-CR7 1.20
53 Té-Ll4- 0.85
R37
54 Q3-C 2.80
55 T7-L14- 1.25
R37
56 Q3-E 0
57 Zd4 0
4-16  Change 5

De volts =109,
{TS-25¢B/U)

coo
Jad

6.85
- 156
7.9
7.9

3.85
6.85

2.2
3.9

1.3
7.9

-0.42

7.2
7.9

Typical resistance o
ground (CASE GROUND
of TS-3528/U connected
to gireuit board ground)

300

300
300
6.3K
19K
3.1K

5.2K
2.2K
18K
480

9K
9K

(=]

650
480

Pad No,

1no
101
102
103
104

12.0-volt de input to AN/PRT-}

Cireuit
point

Q3-8
Z3-2
234
Q6-E
C20-R21
Q6B
A1-10
C51-T4
A1-18
Q13-C
B4
Q13-B
Al-3
L8-R27
Z3-6
R28-L11
R31-R33
Al-17
C45-T3
Q12-C
QI12-B
QI12-E
Q11~C
Q11-B
C34-T2
Q11-E
Q10-E
C37-C39
A1-3
Q10-B
Z6-4 .
Q10-C
R24-RT2
Al
Q9-E
L7-L6
Q9-B
CR3-C32
Q9-C
C17-C18-
T1

Al-5
R19-CR2
C23-T1
R41-2

-R41-C58

Z1241
Z12-2

(ME-263/1)

€43 detuned ao volta

frms) *=160%

(=]
$
HN

0.17

0.44
0.45

0.19

0.60

13.0*
8.0*
1.3*
0.8*
0.8*
0.65*
0.82*
0.86*
0.67*
6.25*
6.20*
1.60*
0.61*
3.1*
0.66*
3.9
0.64*
0.83*
L.76

0.12
0.18

1.45

0.22
0.1

1.7
2.9

3.1

2.05

2.5

0.35
0.64
0.05

De volts 22109,
(TS-352B/U)

6.95

7.1
6.9

7.9
6.65

3.9
2.15

7.9
2.6

7.9
6.1

6.0
3.35
6.1

1.3
7.6108.2

te circuil board pround)

Typical resistance lo
ground (CASE GROUND
of T'S-252B/U connecled

300

480

150
1.95K
25K

300

300

1.25K
1.25K

480
480
760
640
7.5K
9.0K
2.0K
9.0K

7.6K

280

640
740

480
300
100

60
7.2K
185K

480
5.6K
18.5K

480

11K

11K
145K

11K
40K *
91K
16K
1,150

1

Lo

~—
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TM 11-5820-549-35

12.0-velt de input to AN/PRT- 12.0-volt dc input to AN/PRT-4
Qay . S
= 2%sE s W23,
3 2t 3 2535
£ 1o ¥ 3 o~ ¥ esEd
¢ : B iz N s u : B £3 £35s
= I A G 323 z 3% T @ “§ Sunj
i3 i) TR 3 g 3 = T o
S x% 273 B3 & £358
=8 : iied 3 s FHE:
“ ?.._, - E?E ‘-E ~ N 3‘5‘2
105  Z12-3 1.2 0 Open . 113 Z1r-1 0.002 0.66 1,200
circuit 114 R42-C55 0.002° 0 (2)
106 Z12-4 12 48 85K 115 C56 - 062 740
107 RT-’)—-C-'JS 0_. it 1.2 ?-—1? 116 Z11-10 0.05 1.3 16K
108 Z12-5 0.63 1.3 32K W7 Z11-9 0 0
109 Z12-6 0.87 1.3 9K - t
110 O34 145" e 50K 118 Zi1-8 e 761082 1150
1 Z127 0.06 o 0-20K * 119 Z11-7 0.014 115 8,100
112 Z12-8 0.002 n 840 120 CR2-C59 0.64 0

' Depends on modulation sensitivity.
* Depends on R4l setting.

TF
T'5

3
TiTAP 2
TITAPI
Civ

€l
cz
c

TS &1,

T5 SEC.

15 SEC.

TMSB20-549-35-C1-2

Figure {—-8@®. AN/PRT-4 only, printed board Al, component terminal -4
connections (part 8 of 3).
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4-10. AN/PRT—4 Audiofrequency Test read at the collector of Q3, the collector of Q4,
(fig. 4-14) and the junction of R19 and CR2.

The audiofrequency test will help to determine Pad No. Volts (=10%)

whether the audio section of the transmitter is 24 0.08

operating properly. An audio signal of 4 milli- 68 1.35

volts is injected in place of a microphone 19 1.30

signal. The vtvm is used to monitor the output b. AN/PRT-4A Only. The audio ac'signal is

of the audio oscillator. When reading the ac measured at 211, terminals 1, 3, and 10 (fig.
voltages at the designated pads, be sure that 4-12.3).
the input aundio voltage is 4 millivolts. The pad

numbers refer to the identifications given in ?;’1";"“1' e ';""“f’l’l, "

- 1] mullivolts

figure 4—:13. ) - ) Z11-3 0.8 to 1.6 volts
a. AN/PRT~4 Only. The audio ac signal is Z11-10 30 to 70 millivolts

R2 Q. R§ R4

[oF I & RSI CRI HI9

HI9

1)

Ry
AT ASSELALY

TAR2C. 54%-25-22

Figure 4-9. AN/PRT-4 parts locations, printed board assembly A2,
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Figure 4—10. AN/PRT-} printed board A2, component terminal connections.
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Figure 4-11. AN/PRT—} only ports locations, printed board assembly AS.
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Figure j~12. AN/PRT-} only printed board A3, component terminal connections.
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NOTE:
JALL OTHER COMPONENT TERMINAL CONNECTIONS, SAME AS AN/PRT-4
TM5820-549-35-C2- 4

Figure 4~18.1. AN/PRT-4A only, printed board Al, component terminal connections. -t
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Figure 4~12.3. AN/PRT-LA only, printed board A3, component terminal connections.
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4 ™
AN/PRT 4 )
ELECTROMIC UNIT MILTIMETER
ASSEMBLY NE-26/U
]
© o 0 o
TO PADS 18, 24 AND 9 _900 O
CMOH »
Al (uotE) (Cobtion}—
TEST CONNECTOR ~—| N
VOLTHMETER,
ELECTRONIC
AUDIO OSCILLATOR ME-308/0
TSL2AN
\
O
POWER SUPPLY @
PPISMNA} @ I
=g ) ¢] @) ‘
! -\ ° ) e
fo, N
L] . o '
) -8 0. © 9 =1
Qo (O] . " — .
k .. J £T ‘%} :
i,
NOTE:
FOR THE AN/PRY-4A: Zl=1, Z11~3, AND Z1I=10. EL5BZ0-549~35n CS—TH=-2

Figure 4-i4. AN/PRT-4 audiofrequency test setup.
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CHAPTER 5

GENERAL SUPPORT REPAIRS AND ALIGNMENT

Section 1. GENERAL SUPPORT REPAIRS

5-1. General Parts Replacement Techniques,
Depot

Both the AN/PRR-9 and AN/PRT-4 are tran-

sistorized units .constructed compactly. Be ex-

tremely careful when replacing parts and

assemblies,

a. Whenever wires are removed, replace with
the same lead dress and length as the wires which
were removed. Always examine replaced wires to
be sure insulation is in good condition so that
accidental! grounding of the conductor will not
take place.

b. Use a pencil-type soldering iron with a 25-
watt maximum capacity. This equipment is
transistorized. If only ac-operated irons are
available, use an isolating transformer. Do not
use a soldering gun; damaging voltages can be
induced in components.

¢. Check any soldering iron, before use, for
shorts to the tip. If a short is found, do not use
the iron on this equipment.

d. When soldering or unsoldering transistor or
diode leads, work quickly; wherever wiring
permits, use a heat sink {such as - z-nosed
pliers; Ystween the soldered i~ ¢ .. tran-
sistor or diode.

e. To remove solder from printed circuit board
pads and connectors, use a piece of untinnec
copper braid, approximately 1/8 inch in diameter.
Shielding from coaxial cable (RG-59/U) may be
used for this purpose. Dip the end of the shield in
solder flux. Heat the soldered pad or connecto:
until the solder begins to flow. Touch the fluxec
end of the braid to the heated pad, and solder wil |
flow up into the braid, leaving the pad or con
nector relatively free of solder. Parts or wires cazx
then be easily removed.

5-2. Removal of AN/ PRR-9 Jack Housing
Assembly J3
Deleted.

5-3. AN/ PRT4 Channel 2 Power
Change

The power output on channel 2 should be betwee
50 and 250 mw. If Q12 or one of its associate
components is changed, and final testing (para €
11) indicates low- or high-power output, th
power output may be changed by the addition ¢
elimination of R40. Resistor R40 is an 820-och:
resistor, 1/8-watt, connected

Quipu
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n varallel with R39, which is located on switch
23sembly (CH-1—CH-2 selector switch 8§2),
Some production units contain both R39 and R40;

Section {l. GENERAL SUCPPORT ALIGNMENT

5-4. Test Equipment and Special Tools
Required for Alignment

The following test equipment and special tools
are required for alignment of Receiver Set, Radio
AN/PRR-9 and Transmitting Set, Radio AN/
PRT-4.

Ttem Teehnical manual
Indicator, Channel Alignment TM 11-6625-937-12
ID-1189/PR.
Sigmal Generator AN/GRM-50 . TM 11-8625-373-15

Digital Readout, Electronic Coun- TM 11-6625-T00-10
ter AN/USM-207.

Multimeter TS-352B/U .. _. .. M 11-6625-368-15
Multimeter ME-26B/1 . . ... TM 11-6625-200-15
Voltmeter, Meter ME-20B/U TM 11-66235-520-12
Power Supply PP-3514/C . . 1M 11-6625-617-12

5-5. AN/PRR-9 10.7-Mc IF Alignment

a. Connect the PP-8514/U to the receiver bat-
tery connector, and adjust for 5.0 volts with the
receiver on and set for squelched operation.

b. Connect the AN/GRM-50 through a 0.001-
microfarad (uf) capacitor to the base of Q3 (pad
68, fig. 4-5).

¢. Connect the ME-30B/U to TP2 and
ground (fig. 4-2).

d. Inject an unmodulated 10.7-me signal of suf-
ficient strength to produce 2% millivolts ac signal
at TP2,

e. Adjust T4, T6, and T7, in sequence, for max-
imum voltage at TP?, Repeat the adjustment un-
til no additional improvement is obtained.

5~6. AN/PRR-9 Discriminator Alignment

a. Connect the PP-8514/U to the receiver bat-
tery connector, and adjust for 5.0 volts with the
receiver on, and set for squelched operation.

b. Connect the AN/GRM-50 through a 0.001-
#f capacitor to TP2 and ground.

¢. Set the AN/GRM-50 for 1,000 microvolts
unmodulated at 455 ke.

5-2 Change 5

il

others ~ontain onl R39. To raise power. add R40

in paraliel with R39. To reduce power, eliminate
R40, if it is present.

@. Connect the TS-352B/U as a de null meter
across the discriminator output (green wire of ?

receiver volume control R9 and ground) (fig. 4-2). ‘
" |

e. Tune T9 for a null on the TS-352B/U.

f. Temporarily short pad 16 to ground (fig. 1
4-5),

g- Tune T8 for maximum de output.

h. Remove the short from pad 16 to ground
(fig. 4-5).

i. Check the alignment by sweeping the signal
generator from approximately 430 ke to 480 ke,
observing peak separation, and balance as indi-
cated by the null meter. Negative and positive
peaks should measure a minimum of +2 volts de
and appear at least %20 ke either side of 455 ke.

5-7. AN/PRT—4 10.7-Mc Oscillator
Adjustment

“@. Connect the PP-3514/U to the transmitter
battery connector and adjust for 12.0 volts with
the TONE-VOICE switch held in the VOICE po-
sition.

b. Connect.the AN/USM—207 to the eyelet be-
low T6 (fig. 4-6) and ground. A hand-held probe
can be used for picking up the 10.7-mec signal at
the eyelet.

¢. Adjust T1 (fig. 4-6) for an indication on the
AN/USM-207 of 10.7-me +1 ke.

NOTE

The TONE-VOICE switch must be
held in the VOICE position while making
adjustments to T1.

5-8. AN/PRT-4 Quarter-Waveline
Adjustment
(fig. 5-1) >

The quarter-waveline adjustment should be

_r‘l"‘-" .
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Ij’t’gure 5-1. AN/PRT-L quarter-waveline alignment, test setup.

performed whenever "any component of the
quarter waveline is replaced. These components
include C5, C6, CT7, R9, L1, and Y3 on assembly
A2 (fig. 4-9).

a. Unsolder and remove the yellow wire
from pad 29 (fig. 4-13). To reach pad 29, tem-
porarily move P1 out of the way.

b. Connect the test equipment as shown in
figure 5-1.

¢. Set the AN/GRM-50 for 10.7-mc as veri-
fied by the AN/USM-207. The signal generator
should be unmodulated with a 3-volt root mean
square {(rms) output.

d. Adjust capacitor C6 (fig. 4-9) for a maxi-
mum indication on the ME-26 B/U.

¢. Set the AN/GRM-50 for 15,13 me as veri-
fied by the AN/USM-207. The signal generator
should be unmodulated with a 8-volt rms out
put. ‘

f. Adjust capacitor C5 (fig. 4-9) for a maxi-

mum indication on the ME-26B/U. I

g. Repeat the instructions given in ¢
through f above.

5-8.1. Adjustments of R41, R42, and R43,
AN/PRT~4A Only
a. Test Equipment and Materials. The fol-
lowing test equipment, test cables, and compo-
nents are required.
(1) Power Supply PP-3514/1J.
(2} Oscillator, Audio TS-421A /U.
(8) Voltmeter, Meter ME-80 B/U. i
(4) Meter, Modulation ME-57/U. ,
(5) Digital Readout Electronic Counter
AN /USM--207. i
(6) Test cable No. 4 (2 required).
(7} Test cable No. 5.
(8) Test cable No. 6.
(9) Capacitor, 3.3 unf. "
(10) Resistor, Fixed, 1,200 ohms *10%,
1 watt,

Change 5 5-3
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b. Audiofrequency Deviation Adjustment,
Ri2.
(1} Connect the test equipment as shown
in figure 6-10.1.

(2) Adjust the PP-3514/U for 12.0 volts
with the AN/PRT-4A TONE-VOICE switch
set to VOICE.

(3) Adjust the TS—421A/U OQUTPUT
ATTENUATORS and AMPLITUDE control
for a 5.6-millivolt indication on the ME30B/T7
with the TONE-VOICE switch set to VOICE.

(4) Observe the ME-57/U deviation
meter indication. If the deviation meter does
not indicate 9.5 +0.5 ke, note whether devia-
tion is greater or less than limit and follow
the adjustment procedures giveli in (5) and
(6) below.

(5) Remove the electronic unit assembly
from the case (para 2-6¢).

(6) Adjust R42 (fig. 4-12.2): a clockvnse
rotation increases deviation. Plug the elec-
tronic unit assembly into the case and observe
the ME-57/U deviation. It is not necessary to
replace the electronic unit assembly retaining
screws until the proper indication is obtained
on the deviation meter. Repeat the adJustment
of R42 until the ME-57/U deviation meter in-
dicates 9.5 =0.5 kc.

¢. 150-Cps Deviation Adjustment, R41.

(1) Connect the test equipment as shown
in figure 6-10.1.

(2) Adjust the PP-3514/U for 12.0 volts
with the AN/PRT-4A TONE-VOICE switch
set to VOICE,

(3) Adjust the TS—421A/U OUTPUT
ATTENUATORS and AMPLITUDE control
for a zero indication on the ME-30 B/U.

(4) With the AN/PRT-4A TONE-
VOICE switch set to VOICE, observe the in-
dication on the ME-57/U deviation meter. If
the deviation meter does not indicate 3.0 ke,
note whether deviation is greater or less, and

follow adjustment procedure in (5) and (6)
below.

54 Change 5 -

(6) Remove the electronic unit assembly
from the case (para 2-6e).

(6) Adjust R41 (fig. 4-12.2): a clockwise
rotation increases deviation. Plug the elec-
tronic unit assembly into the case and observe
the deviation on the ME-57/1. It is not neces-
sary to replace the electronic unit assembly
retaining screws until the proper indication is
obtained on-the ME-57/U deviation meter.
Repeat the adjustment of R41 until the ME—~
57/U deviation meter indicates 3.0 ke.

d. 150-Cps Frequency Adjustment R43.

(1) Connect the test equipment as shown
in figure 6-10.1.

(2) Adjust the PP-3514/U for 12.0 volts
with the AN/PRT-4A TONE-VOICE.

(3) Adjust the TS-421A/U OUTPUT
ATTENUATORS and AMPLITUDE control
for a zero indication on the ME-30B/U,

(4) With the AN/PRT4A TONE-
VOICE switch set to VOICE, observe the in-
dication on the AN/USM-207. If the AN/
USM-207 does not indicate 150 cps, note
whether frequency is greater or less, and follow
adjustment procedure in (5) and (6) below.

(5) Remove the electronic unit assembly
from the case (para 2-6¢).

(6) Adjust R43 (fig. 4-12.2); a clockwise
rotation increases frequency. Plug the elec-
tronic unit assembly into the case and observe
frequency on the AN /USM-207. It is not neces-
sary to replace electronic unit assembly re-
taining screws until the proper frequency is
obtained on the AN/USM-207. Repeat the ad-
justment of R43 until the AN/USM-207 in-
dicates 150 cps.

5-9. Final Alignment of Equipment

After test and repair, the AN/PRR-9 ,and
AN/PRT-4 should be aligned with Indicator,
Channel Alignment ID-1189/PR. Instructions
for the alignment procedures are given in TM
11-6625-937-12 and TM 11-5820-549-12. The
ID-1189/PR also contains instruction cards
which provide brief alignment instructions.
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CHAPTER 6

GENERAL SUPPORT TESTING

6-1. Applicability of General Support Testing
Any test or tests outlined in this chapter may be
used by general support, when applicable, to
determine the serviceability of a transmitter or

receiver after repair.

6-2. Test Equipment, Tools, and Materials

All test equipment, tools, materials, and other
equipment required to perform the testing
procedures given in this chapter are listed in the

following charts.
a. Test Equipment.

Nomenclature

Signal Generator AN/GRM-50

Signal Generator AN/URM-48

Signal Generator AN/URM-103

Digital Readout, Electronic Counter
AN/USM-207

Indicator, Channel Alignment ID-
1183/PR

Multimeter ME-26B/U

Voltmeter, Meter ME-30B/U

Meter, Modulation ME-57/U

Power Supply PP-3514/U

Multimeter TS-352B/U

Analyzer, Spectrum TS-723B/U

Qutput Meter TS-585B/U

Audio Oscillator TS-421A/U

b. Tools.
Tool

Tool Kit, Electronic Equipment TK-
100/G

Tool Kit, Electronic Equipment TK-
105/G.

Technical manual

TM™M 11-6625-573-15
TM 11.1257

T™ 11-6625-586-12
T™ 11.-6625-700-10

TM 11-6625-937-12

T™ 11.6625-200-15
TM 11.6625-320-12
TM 11.6625-400-12
T™ 11-6625-817-12
TM 11-6625-366-15
T™ 11-5097

TM 11-5017

TM 11-6625-355-12

National stock No.
5180-00-605-0079

5180-00-610-8177

c. Materials.

Material National stock No.
Capacitor, 2.7 puf
Capacitor, 3.3 ppuf
Capacitor, 4.7 pp'f
Resistor, 1,200 ohms
watt.
Test cable No. 1 consisting of:
Connector from  discarded
Battery BA-505/U.
Wire, test lead, black, 18 in.
long.
Wire, test lead, red, 18 in. long
Clip. electrical, alligator style,
black sleeve.
Clip, electrical, alligator style, red
sleeve.
Test cable No. 2, consisting of:
Phone plug, subminiature, 0.097 in
dia. sleeve.
Cable, coaxial (RG-188A/U}
Clip, electrical, alligator style
Test cable No. 3, consisting of:

+=i0%, 1

6145-00-263-6988

6145-00-263-6987
5940-00-864-9760

5940-00-339-0528

4730-00-186-9833
5940-00-864-9760

Resistor, 39 ohms *1%,
noninductive, ¥ watt.
Resistor, 50 ohms *1%,

noninductive, Y2 watt.

Capacitor, 5 wpf 0.5 xpuf. dipped
mica.

Clip, electrical, alligator style
Wire, stranded AWG No. 18
Terminal, spade, 4 to 6 stud size.
Coaxial cable {RG-58A/U) o
Connector UG-88/U

5940-00-864-9760
6145-00-295-1262

Change 5 é-
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Test cable No. £ (two required), each
consisting of:
Clip, electrical, alligator style, 2 5040-186-9833
required
Connector UG-88/U
Cable, coaxial (RG-58A/11)
Test cable No. § consisting of :
Connector from discarded Battery
BA-399/U
Wire, test lead, black, 18 in. long
Wire, test lead, red, 18 in. long

BATTERY CONNECTOR
FROM DISCARDED
BA-S0S/U

POSITIVE CONNECTOR
(LARGER RECEPTACLE)

™ 11-5820-549-35

Clip, electrical, alligator style, 2 5940-184-9838
required

Test cable No. 6 consisting of:

Wire, stranded AWG No. 18

Clip, electrical, alligator style

Terminal, epade, 4 to 6 stud size

Capacitor, 8.8 uuf =0.5 puf, dipped
mica

Resistor, fixed, 160 ohms £2%, 1
watt

61456-160-5291
5940-188-9838

Crystals for following frequencies are
required: %T7,L8,51,52,56, and 5T megacycles.

18" RED TEST LEAD

ALLIGATOR CLIPS

18" BLACK
TEST LEAD
TEST CABLE NO. |
SUBMINIATURE -=-‘ 18" RG-1B8AL ALLIGATOR CLIPS
PHONE PLUG ) SHIELD
TEST CABLE NO. 2
5 UUF N
£.5 UUF " RG-58A/U

ALLIGATOR CLIP 4
%\_{ v "

SPADE TEMNAL—-@\_/

CONNECTOR, UG-88/U

A9 OHMS X m—-—l +
¥ so CHMS £ 1%
WATT /2 WATT
TEST CABLE NUMBEZR 3

Figure 6-1(D. Special test cables, construction details.
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6-3. Fabrication of Test Leads 6—4. Physical Tests and Inspection

A number of special test cables are required

a. Test Equipment and Materials. None.

for the test setups of the AN/PRR-9 and AN/ b. Test Connections and Conditions. Remove
PRT-—4. Materials for these test cables are listed ~ Battery, Dry BA-505/U from. AN/PRR-9. Re-
in paragraph 6-2c. Fabricate cables as shown  move Battery, Dry BA-399/U from AN/PRT-

in figure 6-1. 4,
RG-58A/U
/_ ALLIGATOR CLIPS
|-———36 mcnes————l
UG-88/U
TEST CABLE NO. 4
{2 REQUIRED)
TOP VIEW
NEGATIV
P oNLCTION POSITIVE CONNECTION
BATTERY CONNECTOR 18" RED TEST LEAD
FROM DISCARDED
BA-399/U ALLIGATOR .
cLIPS

ALLIGATOR CLIP

SPADE TERMINAL

18" BLACK TEST LEAD

TEST CABLE RO 5

-—1— 6.8 UUF £.5 UUF

18 GAUGE 150 OHMS £2% s
WIRE | WATT

TM5820-549-35-31
TEST CABLE NO &

Figure 6-1@. Special test cables, congtruction details.
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6-5. AN/ PRR-9 Sensitivity Test
a. Test Equipment and Materials.
{1) Power Supply PP-3514/U.
{2) Output Meter TS-585B/U.
{3} Voltmeter, Meter ME-30B/U.
{4} Signal Generator AN/URM-48.
{3} Test cable No. 1.

- GRCUND TO
HORN TRANSDUCE
SCREW
SIGNAL
GENERATOR
ANAIRM.£8 TEST

oo %B§E7
72 |9 O .

TM 11-5820-549-35

(6) Test cable No. 2.
{7} Test cable No. 3.

b. Test Connections and Conditions. Align
AN/PRR-9 for a 51-megacycle operating
frequency. Remove antenna from AN/PRR.9.
Connect the equipment as shown in figure 6-2.
Allow 5-minute warmup of AN/URM-48.

POWER SUPPLY
PP3514/U

® E
é TEST

CABLE
No-1 TEST
RECEIVER .
AN/PRRS CABLE
HEADSET NO. 2
JACK METER.

AUDIO LEVEL

\ 15.5858/U
AL OFF

®
J
J

VOLTMETER,
ELECTRONIC
ME-308/u

EL3BZ0- 549~ 35-C5=-TM-4

Figure 6-2. AN/PRT-9 sensitivity and limiting tests.
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TM 11-5820-549-35

6-6. AN/ PRR-9 Squelch Sensitivity Test
a. Test Equipment and Materials.
(1} Power Supply PP-3514/U.
(2) Output Meter TS-585B /1.

{3) Signal Generator AN/URM-48.
(4) Test cable No. 1.

GROUND TO
SIGNAL HORN TRANSDUCER
SCREW
GENERATOR
AN/URM.48
TEST

CABLE

‘¥°lo -0

S H
oo..Q OEEOO ®,z (

]

* 8 g
%  (LJege

(5) Test cable No. 2.
(6) Test cable No. 3.

b. Test Connections and Conditions. Remave
antenna from AN/PRR-9. Connect test equip.
ment as shown in figure 6-3. Allow 5-minute

warmup of AN/URM-48.

POWER SUPPLY
PPISEA

i

i—}
g =

FO 0o @ Ao
g
(é TEST
CABLE
L b
RECEIVER MO
AN/PRR-S
HEADSET
JACK
4 ¢
oy N
¥ GFF

Figure 6-3, AN/PRR-8 squelch sensitivity test.
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CABLE
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6-7. AN/ PRR-9 Audio Distortion Test

a. Test Equipment and Materials.

(1} Power Supply PP-3514/U.

{2) Output Meter TS-585B/U.

(3) Signal Generator AN/URM.48.
(4) Analyzer, Spectrum TS-723B/U.

SIGNAL
GENERATOR
ANAIRM-48

GROUND TO
HORN TRANSDUCER
SCREW

TEST
CABLE
NO. 3

6-10

Change 5

Figure 6-4. AN/PRR-9 audio distortion test.

(5} Test cable No. 1.
{6) Test cable No. 2.
{7) Test cable No. 3.

6. Test Connections and Conditions. Remove
antenna from AN/PRR-9. Connect test equip-
ment as shown in figure 6-4. Allow 5-minute
warmup of AN/URM-48 and TS-723B/U.

POWER SUPPLY
PP35I4U

=
TEST
CABLE
NO. § TESY
RECEIVER CABLE
AN/PRR-Y EADsET NO. 2
HEADSE
METER,
JACK AUDIO LEVEL

"\ T$-3858/1

ANALYZER,
SPECTRUM
T5-22380

\ L +] © O
:é@gogog

AF INPUT

EL5820-549-35-C5-TM-6
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6-8. AN/ PRR-9 DC Power Consumption Test

a. Test Equipment end Materials.
(1} Power Supply PP-3514/U.

(2} Multimeter TS-352B/U.

POWER
SUPPLY
PP-3514-U

TM 11-5820-549-35

(3) OQutput Meter TS-585B/U.
(4) Test cable No. 1.
{5) Test cable No. 2.
b. Test Connection and Conditions. Connect
test equipment as shown in figure 6-5.

r
|

i,

e )

O
.
& o
—

Ri)

RED

RECEIVER
AN/PRR-?

Figure 6-5. AN/PRR-9 dec power consumption test,

BLACK

TEST
CABLE
NO. |

MULTIMETER
T$-3528/0

=@
N

~

TEST
CABLE
NO. 2

(N
?\

OC CURRENT

_/

CASE
GROUND

METER,

AUDIOQ LEVEL
- 75-5858/U

©

CX-BHAN
PART OF 15.3528/Y

ELS5820-549~-35-C5-TM-7
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6~9. AN/PRR-9 Local Oscillator Frequency
Test
a. Test Equipment gnd Materials,
(1) Power Supply PP-3514/U.

(2) Digital Readout Electronic Counter
AN/USM-2017.

(3) Test cable No. 1.

RECEIVER
AN/PRR-9

PAD 76
TEST
CABLE
NO.1 A7 UUF
POWER SUPPLY
FPI514/U

CIRCUIT
BOARD
GROUND

INPUT

b

TM 11-5820-549-38

{4) Test cable No. 4.
(5) Capacitor, 4.7 puf.

b. Test Connections and Conditions. Remove
receiver electronic unit assembly from case,
Note frequency of crystal Y1, stamped on cry-
stal case. Connect test equipment as shown in
fipure 6-6.

CAPACITOR

TEST CABLE NO 4

DIGITAL READOUT

ELECTRONIC COUNTER
AN/USM-207
® O
® °
%
O O o O o
TME820-549-35-36

Figure 6—-6. AN/PRR-9 local oscillator frequency test.
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6-10. AN/PRR-9 10.245-Mc Oscillator (3) Test cable No. 1.
Frequency Test (4) Test cable No. 4.
a. Test Equipment and Materials. (5) Capacitor, 2.2 uuf.
1 -
(9) Pc.mfer Supply PP-3514/U. b. Test Connectons and Conditions. Remove re-
(2) Digital Readout Electronic Counter AN/ ceiver electronic unit assembly from case. Connect

JSM-207.

TEST
CABLE
NO. |

POWER SUPPLY

test equipment as shown in figure 6-7.

RECEIVER
AN/PRR-?

<y /- PAD 26
2.2 UUF

CAPACITOR

PP35H4)
@ @ TEST
= CABLE
NO 4
°®@0° @ 99 CIRCUIT
— 1= BOARD DIGITAL READOUT
a3 GROUND ELECTRONIC COUNTER
AN/USH-207
o
INPUT o
O O O ®

EL5820-549-35-C4~TM=-2

Figure 6—7. AN/PRR-9 10.245 mc oscillator frequency test. .
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C 1, TM 11-5820-549-35

(4) Test cable No. 6.

6-11. AN/PRT-4 Power Output Test b ot C i Cond Al
. .  Test Connncitons and Condilions. lign
a. Test Equipnent and Materials. AN/PRT—4 for operating frequencies of 57

(1) Power Supply PP-3514/U.
{2) Multimeter ME-26B/U.

(3) Test cable No. b.

TRANSMITTE
AN/PRT-A

megacycles on channel 1, and 56 megacycles on
channel 2. Remove AN/PRT-4 antenna. Con-
nect test equipment as shown in figure 6-8.

TEST
CaBLE
NO. &

MULTIMETER
ME-23 8/U

R

SCREW IN ANTENNA
HOUSING ASSEMBLY

POWER SUPPLY
PP-35t4/U

TEST
CABLE
NO. 5

B TM5820-549~35-C1-3

Figure 6-§. AN/PRT-4 power output test.
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(4) Test cable No. 5.

6-12. AN/PRT—4 Current Drain Test
(5) Test cable No. 6.

o. Test Equipment and Moterials. b. Test Connections and Conditions. Align
(1) Power Supply PP-3514/U. AN/PRT-4 for an operating frequency of 47
(2) Multimeter ME-26B/U. megacycles. Remove AN/PRT—4 antenna. Con-
{3) Multimeter TS-352B/U. nect test equipment as shown in figure 6-9.

TEST
CABLE
NO. &
TRANSMITTER ety
AN/PRTA —_—
o 0o ©o
o 0o
SCREW 1IN ANTENNA S —
HOUSING ASSEMBLY

1

DC CURRENT

:g':fgf:s':l/st’lPPLY NO. S
arror. |
15352 o~ Q"
.
\_ % y
~ '-
EL5820-519~35-C5-TM-8

Figure 6-8. AN/PRT-} current drain tesl



3

F T T T T

T™M 11-5820-549-35

“(ew
898 ©3 1°63) %O0IF ¥W gg
#B2puU [[BY® Ieqout 11 /9298-S1 9

WON D

22431y
0 %17 °q s LHueppy p

PuUoN @

PUON "

IO D
PIVPUBYS souTMLIOLN

*010z ga3wd[pUl Jajoul
D\mwmlrﬂrz mun  uopoalp
JaYNR? Ul §FD BUNJAp ‘Moras
JOI0A 70 UONRRIp uf Yojras
FOTOA-ANOL 3ulploy ofiym ¢
’ LEd
/NV WOIF J2A0> Ho8q A0WIY °P

‘dA0G8 q ul
N/4598-81L uwo panedp
-uf wWedwe ui Jusaan) = "I
. (vacqe
D U4} 0°21) 8300A Op Juduy = »g
240Q¥ 2 Uy paurwqo
g1384 U ndine Jomog = og
quadzad ut Loustowe = 001 X N
IRIIY M
L 11 L 14
00T X :m;wmimu. N
{R[MULIO Y WOIF
Lowspge p-LUJ/NY suinuaeg ‘p
047 49 Bupiatp puw Juppsax
a3wj[0A - Supienbs
£q a?_@ om“ wmoimmm SUIWINNT
‘N/E298-ST
uv¥ 1/y9Z~@K uo suUo}uIIpuUL
pIooel puw 0N "SpUORE g
0y ploy pue Moxaw HOIOA
Jo uondAalp W y-IUI/NV
uo ynee FOIOA-ANOL uend ‘¢
"MOIIT FOTOA JO Uojjoax
“Ip Ut —TUI/NY ue yxjjms
HOIOA-ANOL 3uploy s{mya
N9 UG $3[0A (°ZT FO UOLEDpP
-ul 107 LSALAY 3OVIT0A
wn} pue [}/pI9e~dd UC uing, ‘v

2inposost Je0 L

<

‘aA0qQ¥ Fe Jwivg

H0O 1FII0A-HANOL
1-HD :2-HO—I-HD
p; 2pun Jusdidg

T do8 wouaf aluwys opN
n/gg9e-an

T dogs wioa} aBueyd oN
n/a398-8.1

‘T ‘'ON dxje ul pajuarpuy
388] Suojsod Ul 8OIJUOD dawH]
n/tiss—dd 2

A 01 ‘¥DNVYH
DY :NOILONNJ
N/99c-EN

YN
009 :HEONVHE INITJ4NO
Od :NOILONNJ
/958551

¢ iNO
(a20)
U CLENLQY ADVIIOA
VH 922 {LNT¥
“400  LINDYID JLYOHS
OdA 08 ‘dONVH 4ILAN
n/¥rse-dd I

FHRIMIMDS Jev L oM
dng

et posgxon

‘LNPINOLT O

%
:

.
$




3%y

it

TM 11-5820-549-35

6-13. AN/ PRT4 Only, Modulation Capability
and Deviation Limiting Test

a. Test Equipment and Materials.
(1) Power Supply PP-3514/U.
(2) Oscillator, Audio TS-421A/U.
{3) Voltmeter, Meter ME-30B/U.
{4) Meter, Modulation ME-57/U.
(5) Test cable No. 4;

TEST TEST
CABLE 3.3 UUF CABLE
NO. 6 CAPACITOR / No.4
TRANSMIT TER = /;, \
AN/PRT-4
METER,
MODULATION
ME-S7/U
1200 OHM
SCREW IN RESISTOR @ ® %
ANTENNA
HOUSING @
ASSEMBLY o “
MICROPHONE °
MFUZZ BUTTON
CONNECTOR
OSCILLATOR,
AUDIO
TEST
CabLE T5-421A0
POWER SUPPLY NO. 5 SE——— VOLTMETER,
PP-3514/U : ELECTRONIC
i ME-30B/U
(- 7 | ] =,
e = : L
:@0 @ <0 L '
=5 =, ° L @ © @
& | == ﬁ;-———-yi
- |
") INPUT

e

ELS820-549-35-C3-TM-9

Figure 6-10. AN/PRT-4 only, modulation capability and deviation limiting test.

{6) Test cable No. 5.
{7) Test cable No. 6.
(8} Capacitor, 3.3ppf.
(9) Resistor, fixed 1200 ohms #:10 %, 1 watt.
b. Test Connections and Conditions. Operating
frequency of channel 1 should be 52 mc. Remove
antenna and microphone from AN/PRT-4
Connect test equipment as shown in figure 6-10

Change 5 6-2
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6-13.1 AN/ PRT-4A  Only,

Deviation Limiting Test

a. Test Equipment and Materials.
(1) Power Supply PP-3514/U.
(2) Oscillator, Audio TS-421A/U.
{3} Voltmeter, Meter ME-30B/U.
{4) Meter, Modulation ME-57/U.

Modulation
Capability, Tone Squelch Generator and

TM 11-5820-549.35

(7} Test cable No. 5.
{8} Test cable No. 8.
(9) Capacitor, 3.3u uf.
{10} Resistor, fixed 1,200 ohms
watt. )

b. Test Connections and Conditions. The
operating frequency of channel 1 should be 55 me
or less. Remove the antenna and the microphone
the

*10%, 1

(5) Digital Readout Electronic Counter from the AN/PRT-4A. Connect test
AN/USM.-207. equipment as shown in figure 6-10.1.
(6) Test cable No. 4 {two required).
TEST TESY
BLE
g SV A
TRANSMITTER \
AN/PRT4A -
NETER,
MODULATION
ME-S7AS
SCREW 1N Eg&‘:"o{; @ @ 3370::%7
ANTENNA
AssewgLy [Re0T]
MICROPHONE | TEST -
FUZZ BUTTON CABLE
COMNECTOR NO.4 7IGITM. READOUT ELECTRONIC COUNTER ANAISM-207
Fex| O
e -°
O &
OO o ®
Test Ticaaany - 1
\ = = VOLTMETER
m?ﬁ,-su“”'" M-8 i o @ E#Emgmc.
[
r - [
1©:(9) o | o
i ° " ° '
- s 2 © ¢
28 0 Ofy
ke INPUT
y .
EL5820-549-35-C5-TM-10
Figure 6-10.1. AN/PRT-4A only, modulation capability, tone squelch generator and devigtion fimiting test.
Change 5 6-24.1



TM 11-5820-549-35

¢. Procedure.

Step
No,

6-24,2

Control settings

Test cquipment

PP-3514/U:

METER RANGE: 30
VDC.

SHORT CIRCUIT
CURRENT: 225 MA.

VOLTAGE ADJUST:
Min (cew), ON: off.

TS-421A/U:

POWER: ON,

LOAD: Off.

AMPLITUDE: 50

OUTPUT ATTENUA-
TOR (0-100): 100 DB.

IMPEDANCE: 5000
chmas,

FREQUENCY RANGE:
X-10.

FREQUENCY dial: 10.

ME-30B/U:
POWER: ON.
Range selector: .01.
ME-67/0:
TUNE-FINE TUNE:
TUNE.,
DEVIATION RANGE:
1000 TUNE,
FREQUENCY RANGE
—MC: 20-55,
POWER: ON.

Leave controls in positions
last indicated in step No.
1, except:

TS—421A/U:
FREQUENCY dial: 30.
AMPLITUDE: Adjust

for ME-30A/1 indica-
tion of 5.6 millivolts.

Same as step No, 2, except:
TS—421A,/U: )
FREQUENCY dial: 40.

Same as step No, 8, except:
TS—421A/U:
FREQUENCY dial: 60,

Change S

Equipment under
teat

CH-1-CH-2:
CH-1:

TONE-VOICE:

Center (off).

Same as above.

Same as above,

Same as above.

B s

Test procedure

e. Allow 30-minute warmup of
ME-57/U.
&. Turn PP-3514/U power

switch to ON, and turn
VOLTAGE ADJUST con-
trol for an indication of 12
volts on meter while hold-
ing AN/PRT-4A TONE-
VOQICE switch in direction
of VOICE arrow,

¢. While holding TONE-VOICE
switch in direction of
VOICE arrow, adjust
ME-57/U TUNING knob
untii CARRIER SHIFT
meter indicates zero. Set
TUNE-FINE TUNE
switch to FINE TUNE,
and adjust TUNING knob
until CARRIER SHIFT
meter again indicates zero.

d. Set ME-57/U DEVIATION
RANGE switch to 20,

e. Rotate TS—421A/U QOUT-
PUT ATTENUATORS
and AMPLITUDE control
for ME-30 B/U indieation
of 5.6 millivolts,

f. Push AN/PRT-4 TONE.
VOICE switch in direction
of VOICE arrow and ob-
serve ME-57/U DEVIA-
TION meter indication.

Push AN/PRT-4A TONE-
VOICE switch in direction of
VOICE arrow and observe
ME-57/U DEVIATION
meter indication,

Push AN/PRT-4A TONE-
VOICE switch in direction of
VOICE arrow and observe
ME-57/U DEVIATION
meter indication.

Push AN/PRT-4A TONE-
VOICE switch in direction of
VOICE arrow and observe
ME-57/U DEVIATION
meter indication,

Performance
etandard

a. None.

b. None.

¢. None,

d. None.

e. None,

f. ME-57/U DEVIA-
TION meter shall
indicate within
the range of 5 to
12 ke,

ME~57/U DEVIA-
TION meter indica-
tion within range of
5 to 12 ke.

ME-57/U DEVIA-
TION meter indica-
tion within range of
5.0 to 12 ke.

ME-57/U DEVIA-
TION meter indica-
tiont of 5.5 to 12 ke.
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6-14. AN/PRT-4 Catching Range Test
a. Test Equipment and Materials.
(1) Power Supply PP-3514/U.

TM 11-5820-549-35
Ccl

b. Test Connections and Conditions. Align

AN/PET-§ for an operating frequency of 57
wegacycles. Remove AN/PRI-b4 cover plate and

antenna. Connect test equipment as shown in
(2) Digital Readout, Electronic Counter

AN/USM-207.

%3) Test cable No, 4.
k) Test cable No. 5.

(5) Test cable No. &
(6) Capacitor, 3.3,.£-

TRANSMITYER
AH PRT.4

POWER SUPPLY
PR35 U

\

SCHEW IN
ANTENNA HOUSING
ASSEMBLY

GROUNDING
WIRE

~— TP

figure 6-11.

3IWF
CAPACITOR

TEST

CABLE
NO. 4 BIGITAL READOUT
ELECTRONIC COUNTER
AN USN-207
' ® °
WPUT.
O &
O O o e
TMSBR0-549-35:4)

Figure 6-11. AN/PRT~4 catching range test.
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T™ 11-5820-549-35

Cl
-15. AN/PRT-4 10.7-Mc Oscillator (3) Test cable No. 4.

Frequency Test (4) Test cable No, 5.

a. Test Equipment and Materials. b. Test Connections and Conditions.
(1) Power Supply PP-3514/0. Align AN/PRT-4 for an operating frequency
(2) Digital Readout Electronic Counter of 52 megacycles. Remove AN/ PRT-4 °°‘.’er
AN/USM-207. plate and antenna. Connect test equipment
as shown in figure 6-12.

TRANSMITTER
AN/PRT-4

SCREW IN
ANTENNA
HOUSING ASSY

-

- "~ T8

(I EYELET

INPUT®

DIGITAL READOUT
ELECTRONIC COUNTER ANAJSM-207

TEST <
CABLE ) @
NO. 4 c

| O0o0° °

CABLE
NO, 5

POWER SUPPLY
PR35St

TH5820-549-35-42

Figure 6-12. AN/PRT-4 10.7-mc¢ oscillator frequency test.
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TM 11-5820-549-35

CL
6-16. AN/PRT-4 Output Frequency Test (4) Test cable No. 6.
a. Test Equipment and Materials. (5) Test cable No. 6.
(1) Power Supply PP-3514/U. (6) Capacitor, 8.3 paf.
. . . ¢
AN /ggM'ilz%;al Readout Electronic Counter b. Test Connections and Conditions.
(3) Test .cable No. 4 Align AN/PRT-4 for operating frequency of

ST megacycles on channel 1, and 56
megecycles on channel 2. Remove AN/PRT-k
entenna. Connect test equipment as

teste shown in figure 6-13.

RNO. &

g 3.3 WF

CAPACITOR

TRANSMITTER
AN/PRT -4

SCREW IN
ANTENNA HOUSING

ASSEMBLY DIGITAL READOUT

ELECTRONIC COUNTER
ANAISM-207

Qe

OO0 ob

POWER SUPPLY MHO. S
PPISKHA

g
= g

e

+ THS820-849-35-43

Figure 6-13. AN/PRT-4 output frequency iest,
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6-17. AN/PRT-4 Tone Oscillator Test
a. Test Equipment and Materials.
(1) Power Supply PP-3514/U.
(2) Meter, Modulation ME-57/1U,

(8) Digital Readout Electronic Counter
AN/USM-207. '

TEST
CABLE
NO. &

TRANSMITTER
AN/PRTA

SCREW IN ANTENNA
HOUSING ASSEMBLY

| S
"
. TEST
fe—- CABLE
NO. §
POWER SUPPLY 3
PP-3514/U

™ 11-5820-349-33

(4) Test cable No. 4.
(56) Test cable No 5.
(6) Test cable No. 6.
(7) Capacitor, 3.3 puf.
b. Test Connections and Conditions. Remove
AN/PRT-4 antenna. Connect test equipment as
gshown in figure 6-14.

2.3 UUF
CAPACITOR

TEST

METER, MODULATICH
ME-57/U

OO T
® A

=

TEST

CABLE
NO. 4
DIGITAL READOUT
FREQ. A ELECTRONIC COUNTER
INFUT ANAJSM-207
® °
©) @
O O o ©

TMEG20-549-35-44

Figure 6-14. AN/PRT-} tone oscillator test.
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6-18. AN/PRR-9 Audio Outnut Power
and Volume Controf Test

NOTE .
The receiver should be aligned to a chan-
nel frequency.

@. Remove the receiver antenna and connect the
equipment as shown in figure 6-2.

b. Set the PP-3514/U for a 6-volt input to the
receiver.

! ¢. Set the TS-585 B/U for 600 ohms.

d. Set the AN/URM-48 for receiver channel
frequency and a +8.0-kilocycle (ke) deviation at
1,000 cycles per second (cps). The AN/URM—48
generator output should be zero at this point.

€. Set the receiver volume control maximum
clockwise. :

f. Adjust the AN/URM-48 output for 5,000
microvolts.

g. The TS-585 B/U output should be at least
10 milliwatts.

k. Set the receiver volume control! to its mini-
mum (but not OFF) position.

i. The TS-585 B/U output should be not more
than 0.5 milliwatt.

6-19. AN/PRR-9 Limiting Test

NOTE
The receiver should be aligned to a chan-
nel frequency.

a. Remove the receiver antenna and connect
the equipment as shown in figure 6-2.

b. Set the PP-3514/U for a 5-volt input to the
recejver.

c. Set the TS-585B/U for 600 ohms.

d. Set the AN/URM-103 to receiver channel
frequency and a #8.0-ke deviation at 1,000- ¢ps.
Set the AN/URM-103 output at 100,000 micro-
volts, :

e. Adjust the receiver volume control for a 5-

illiwatt output as indicated on the TS-585B/U;

— this is the reference level.

_f. Adjust the AN/URM-108 output succes-
sv:rely to 10,000-, 1,000, 500-, 100-, 10- and 1.0-
microvolt levels; note the decibel (db) change
from the 5-milliwatt reference level, as indicated

R on the ME-30.B/U, at each of these steps. Output

TM 1i--5820-549-35

level should not vary more than #3 db at any of
the ountput settings of the AN/URM-103.

6-20. AN/PRR-9 Audiofrequency Test

NOTE
The receiver should be aligned to a chan-
nel frequency.

@. Remove the receiver antenna and connect the
equipment as shown in figure 6-14.1,

b. Set the PP-3514/U for a 5-volt input to
the receiver.

¢. Set the TS-5858/U for 600 ohms.

d. Set the AN/URM-48 to the receiver chan-

nel frequency at a 5,000-microvolt output level.

e. Set the TS-421A/U for 1,000 cps and adjust
the output for an indication on the AN/URM-48
of +8.0-ke deviation.

f. Set the receiver volume control to squelch off

and adjust for a 5.0-milliwatt indication on the’

TS-585B/U.

g. Note the db indication on the ME-30B/U:
this indication is the reference level for subse-
quent measurements.

k. Change the TS-421A/U modulating: fre-
quency successively to the frequencies indicated
below. Output changes, as indicated on the ME-
30B/U, should be within the range shown in
the Response column in the chart below.

Frequency (cps) Response
1,000 . - 0-db reference level
150 —8 db or greater
300 - —4 db = 2
600 0db = 2
2,500 -4 db + 2
$,000 —8 dbor greater

6-21. AN/PRR-9 IF Selectivity Test

Align the AN/PRR-9 for an operating frequency
of 51 megacveles; then remove the receiver elec-
tronic unit assembly from the receiver case.

a. Connect the equipment as shown in figure
6-14.2,

b. Set the PP—351'4/U for a 5-volt input to the
receiver.

c. Set the AN/URM-48 for receiver channel
frequency; read the frequency on the AN/USM-
2017. ‘

d. Adjust the receiver volume control for
squelch off operation.

Changs 5 6-33
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e. Sat the AN 'URJM-48 output voitage level for

I an in-leation of -1.8 millivolts on the ME-30B/U.

The AN.TURM-48 RF SET TO LIXE control
ghoul< be adjusted for the output voltage level.

T \'ote the AN "URM-48 output voltage level
on th: RF ATTENUATOR MICROVOLTS con-
101.

7. "nerease the AN TURM-48 output voltage
level by 6 dby {double the voltage), using the RF
ATTENUATOR MICROVOLTS control. Adake
certain the RF SET TO LINE control is adjusted.

h. Tune the AN/URM—-48 on each side of the
l chanxel frequency until the ME-30B./U again in-
dicates the reference level noted in e above.

i. Note and record the frequencies, indicated
on the AN/USM-207, at which the ME-30B/U
indicates the reference level in e above. The
spread between the two frequencies should be 40
ke 10,

j. Retune the AN/URM-48 to the AN/PRR-9
channel frequency, and repeat step e.

k. Note the AN/URM-48 output voitage level
on the RF ATTENUATOR MICROVOLTS con-
trol, and then, using the control, increase the out-
put voltage level by 60 db (multiply the voltage by
a factor of 1,000). Make certain the RF SET TO
LINE control is adjusted.

l. Tune the AN/URM-48 on each side of the
AN/PRR-9 channel frequency until the ME-30 B/
U agzin indicates the reference level noted in ¢
above.

m. Note and record the freguencies, as indi-
cated on the AN/USM-207, at which the ME-
30B-U indicates the reference level noted in ¢
above. The spread between the two frequencies
should not be more than 72.0 ke.

6-22. AN/PRR—9 Discriminator
Characteristics Test

NOTE
The receiver should be aligned to a chan-
nel frequency.

" a. Remove the receiver electronic unit assem-

bly from the receiver case and connect the equip- 7

ment as shown in figure 6-14.3,

b. Set the PP-3514/U for a 5-volt input to the
receiver.

. ¢. Set the AN/GRM-50 for 455 ke, as indicated
on the AN/USM-207.

6-34 Change 5

d. Adjust the receiver volume control for
squelelr off and midposition.

e. Adjust the AN/GRM-50 output for 50 to
5300 microvolts.

f. Vary.the frequency of the AN/GRM-50 on
each side of 455 ke until the ME-26B/U indicate
maximum output levels.

¢. Note and record the AN/GRM-50 frequen-

cies, using the AN/USM-207, at which the maxi-

mum output levels oceur. The frequency difference
that causes the two maximum output levels will
be at least 40 ke.

h. Return the AN/GRM-50 to 455 ke and note
and record the ME-26B/U voltage as a reference
level.

i. Tune the AN/GRM-50 to each side of 435

ke until the ME-26B/U indicates +2 and —2 volts

from the reference level noted in & above,

j. Note and record each frequency, using the
AN/USM-207, at which the +2- and -2-volt
readings are obtained.

k. Subtract each frequency obtained in ;j above
from 455 ke.

l. The ratio of the higher frequency to thL
lower frequency of k above should not exceed
1.3:1.

6-23. AN/PRT-4 Regulated Voltage Test

NOTE

The transmitter should be aligned to
channel frequency.

a. Connect the equipment as shown in figure
6-14.4.

b. Place the transmitter channel switch at

CH-1.
¢. Adjust the PP-3514/U for an input to the

transmitter of 12 volts while holding the trans- ["‘

mitter TONE-VOICE switch at VOICE.

d. While holding the TONE-VQICE switch at ..
. VOICE, use the TS-352B/U to measure the,

voltage at the emitter of Q1 (pad 3, fig. 4—1l

The voltage should be between 7.6 and 8.2 volts ’

de.

¢. Repeat the test with de voltage inputs to,
the transmitter of 10 and 16.5 volts. Voltage at-
Q1-E should be between 7.5 and 8.25 volts de. .

. |
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IN UUF, ANC;INDUCTANCES ARE IN MICROHENRIES.
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NUMBER: | 13 COUNT ERCLOCKWISE, NUMBER 2 15 CENTER. § S COUNTERCLOCKWISE

OF 52 AS VIEWED FROM REAR, WITH NUMBER | TERMINAL tN COUNTERCLOCKWISE

POSITION. 52 TERMINAL NUMBER 2 15 IN MAXIMUM CLOCK\_HSE POSITION.

. S1 1S ON-OFF SWITCH, $2 1S SQUELCH DISABLING SWITCH AND OPERATES AT

APPROXKIMATELY THREE-FOURTHS MAXIMUM CLOCKWISE POSITION OF RS
VOLUME CONTROX, WITH MAXIMUIM VOLUME AT MAXIMUM CLOCKWISE POSITION. -
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NOTES:
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Figure 6-18. Transmitting Set, Radio AN/PRT-4, schematic diagram.
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