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CHAPTER 1

INTRODUCTION

Section I. GENERAL
1-1. Scope
’fhis manual contains direct support and general support maintenance instruc-
tions for Radio Set AN/ PRC-70, Topics covered include equipment functioning,
corrective maintenance, troubleshooting, testing, inspection, and modification.
Maintenance instructions for auxiliary equipment used with the radio set are con-
tained in separate technical manuals. Refer to Appendix A for reference to
auxiliary equipment items.
1-2. Maintenance Forms and Records
Department of the Army forms and procedures used for equipment maintenance
will be those prescribed in TM 38-750.
1-3. Destruction of Army Materiel to Prevent Enemy Use
Refer to TM 750-244-2 for destruction of Army matériel to pr_'event énemy use.
1-4. Administrative Storage

Refer to TM 740-90-1 for administrative storage procedures.
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1-5, Reporting of Errors

Reporting of errors, omissions, and recommendations for improving this
publication by the individual user is encouraged. Reports should be submitted
on DA Form 2028, Recommended Changes to Publications, and forwarded

direct to Commanding General, U. S. Army Electronics Command, ATTN:

AMSEL MA-Q, Fort Monmouth, N.J., 07703,
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Section II. DESCRIPTION AND DATA
1-7. Description
The description of Radio Set AN/ PRC-70 is contained in Chapter 1 Section
IT paragraph 1-7 of TM 11-5820-553-12,
1-8. Tabulated Data
Tabulated data for Radio Set AN/PRC-70 is contained in Chapter 1 Section

II paragraphs 1-8 and 1-9 of TM 11-5820~553-12.

1-3/ (1-4 blank)






CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section I. RECEIVER-TRANSMITTER FUNCTIONAL ANALYSIS
2-1. General
This section contains the functioning theory for Receiver-Transmitter RT-
1133/PRC-70 (hereafter referred to as the RT unif). Functioning theory for
the RT unit subassemblies is given in section II ofAthis chapter. The informa-
tion in this chapter is provided to aid in troubleshooting the RT unit.

2-2, Simplified Block Diagram Analysis (Fig. FO-1)

a. Receive Path. The réceived RF signal (2 to 76 MHz) enters the RT

unit through the WHIP or ANT connector or the WIRE terminal, The signal
passes through the antenna matching network and the receive/transmit relays

to a 2 to 76 MHz bandpass filter. From the bandpass filter, the signal is
applied to a mixer upconverter where it is converted to the first intermediate
frequency of 111,455 MHz. The local oscillator required for this conversion
(and for subsequent frequency conversion) is provided by a digital synthesizer
which is controlled by the front panel frequency selector. All signals developed
by the synthesizer are phase-locked to a 4,5 MHz temperature-compensated
crystal oscillator (TCXO0). A crystal filter and an IF amplifier follow the upcon-

verter to provide gain and selectivity to the first IF signal. The signal is then



heterodyned to the second IF of 11.455 MHz in the second mixer. A crystal
filter and an IF amplifier also follow this mixer to provide additional gain

and selectivity, The signal is then converted to the third IF of 455 kHz in the
third mixer., A group of switched filters follows the third mixer. The selecti-
vity provided by these filters depends on the mode selected. Then the 455 kHz
signal is routed through an IF amplifier to the demodulator. Besides gain, this
IF amplifier also develops the AGC voltage for the preceding: IF stages. Audio
content of the signal is detected in the demodulator and applied to the audio
preamplifier circuits. Bandpass filtering, as well as gain, is provided by the ,
preamplifier., The signal is then amplified in the audio output stage, which
provides the audio for the AUDIO, X-MODE, and RXMT connectors of the re~
ceiver-transmitter.

b. Transmit Path, Voice, burst CW, burst FSK, or cipher audio signals

are input to the receiver-transmitter through the AUDIO, RXMT, and X-MODE
connectors, In the standard CW and FSK modes, keying signals are input through
the AUDIO connector. The audio signals are initially shaped and bandlimited in
the audio preamplifier circuits., From the preamplifier, AM, SSB, FSK, and
the CW baseband audio is applied to a SSB modulator where it is used to modulate
a 455 kHz signal from the synthesizer. AM is generated by reinsertion of the
carrier and FM audio is applied directly to an FM modulator consisting of an

11.455 MHz VCXO (Voltage Controlled Crystal Oscillator). SSB, AM, CW,



and FSK signals are converted to 11,455 MHz in the third mixer stage. From
this point, the SSB, AM, CW, FSK, and FM signals all follow the same path
through a transmit IF amplifier and a crystal filter to the second mixer. In
the second mixer, the signal is converted to 111.455 MHZ, and then routed
through another transmit IF amplifier and crystal filter to the upconverter,
The upconverter converts the signal to the operating frequency and outputs it
to the transmit broadband amplifier through a 76 MHz bandpass filter. In the
" broadband amplifier the signal is amplified to a levgl of 80 milliwatts, This
level is maintained by the automatic gain control (AGC) loop. The signal is
then amplified in the driver stage to a level of approximately 3.0 watts. This
level is applied to a harmonic filter network in the LO PWR and TUNE modes.
In the HI PWR méde, the signal is amplified to a level of approximately 40
watts in the final amplifier stage before being applied to the harmonic filters.
From the harmonic filters, the signal is routed through a detector stage and
the antenna matching network to the antenna,

2.-3. Detailed Block Diagram Analysis (Fig. FO-2, sheets 1 and 2)

a. IF Circuits. The same IF frequencies (111.455 MHz, 11.455 MHz, and
455 kHz) are used for both transmit and receive. Also, the same mixers and
filters are used in both modes. However, separate IF.amplifiers are required
for each mode due to the different output levels needed. Figure FO-2 shows the

levels involved at various points in the IF circuits. Physically, the IF circuits



are contained in eight modules. The following subparagraphs briefly describe
the function of these modules:

(1) Bandpass filter module (1A1FL1.) In the receive mode, the

bandpass filter attenuates the first IF frequency (111,455 MHz) and the pump
VFO frequencies (113.4550 to 187.4549 MHz) to prevent these frequencies from
reaching the antenna, Image frequencies are also attenuated. In the transmit
mode the filter helps prevent harmonic outputs above 76 MHz and below 2 MHz.

2) Upconverter module (1A1A13). The upconverter provides mixing

to the first IF (111,455 MHz) and provides the gain to raise the first local oscil-
lator frequencies (113.4550 to 187.4549 MHz) to the required pump level.

3) First IF selectivity module (1A1A14). This module provides both

gain and selectivity for the first IF.

4) First IF AGC and gain module (1A1A15). This module receives

the 30 dB tuner AGC in the receive mode and provides gain for the 111,455 MHz
IF signal in both receive and transmit modes.

-(5) Second mixer (1A1A16). The second mixer module provides mixing

to the second IF (11.455 MHz) and the first IF (111,455 MHz) in the receive and
transmit modes respectively. The second local oscillator of the radio set is

located in this module where it generates the 100 MHz signal.

6) Second IF (1A1A17). This module provides gain for the 11,455 MHz IF

in both receive and transmit. It also contains receive and transmit AGC circuits.



(7N IF selectivity (1A1A19), The IF selectivity module provides SSB

and AM selectivity and provides mixing to the third IF (455 kHz).

8) Receive IF and detection (1A1A22). This module amplifies the

455 kHz IF to provide the major gain for the unit in the receive mode. It also
demodulates the signal and develops the AGC control voltage.

b.  Audio Circuits. The audio circuits consist of the various modulators,

squelch circuits, receive audio circuits, and the audio AGC circuits. These
circuits are contained in two modules as described in the following subpara-
graphs:

(1) Modulator and squelch module (1A1A21)., This module contains

the FM and AM/DSB modulators. It also contains all of the squelch circuitry;
The squelch circuit distinguishes voice characteristics from noise, hence level
control is not required.

2) Audio module (1A1A23). The audio module contains the audio pream-~

plﬁieré, sidetone circuits, audio output amplifier, and audio AGC circuits. In the
receive mode, audio from the demodulator is first amplified in a wideband audio
amplifier. For secure FM operation, this wideband audio is output tothe voice
security equipment. It is also applied to the AGC circuits, which develop the

audio AGC, and is routed through a bandpass filter to the narrowband audio
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amplifier. From the narrowband amplifier, the audio is routed through the
sidetone circuits to the audio output amplifier. The sidetone pad switch logic
controls the levels and switching of sidetone audio, depending on the operating
mode. The audio output amplifier provides the necessary audio level to the
headset, etc. In the j:ransmit mode, microphone or retransmit audio is
routed through an isolation transformer and switch and an AGC bridge fo the
wideband audio amplifier. The audio is then routed through the voice band-
pass filter and narrowband amplifier, and is output to the modulator and

squelch module.

c. Synthesizer Circuits. The synthesizer circuits generate all required

heterodyne fféquencies for the receiver-transmitter. These circuits also pro-
vide the necessary tones for CW and FSK keying and Fhe 150 Hz squelch tone

for the FM mode. A temperature compensated crystal oscillator (TCXO) generates
a 4.5 MHz signal which is the frequeﬁcy reference for all synthesizer circuits.
The first heterodyne frequency is developed in two interpolation loops which

are phase locked to the 4.5 MHz reference signal. Frequencies 10 kHz and
below are interpolated in the lower loop and frequencies above 10 kHz are inter-
polated in the upper loop. The functions of the various synthesizer modules

are described briefly in the following subparagraphs:

2-6



(1) Oscillator digital divider module (1A1A11), Contains the TCXO

which generates the 4.5 MHz reference signal for the system. A fixed divider
converts the 4.5 MHz reference signal to other frequencies required bythe system.

2) Oscillator distributor module (1A1A10). Contains an 11 MHz gen-

erator for input to the IF selectivity module and distributes the 455 kHz IF signal,
the 150 Hz FM tone, the 2 kHz CW tone, and the 1579 and 2432 Hz FSK tones,

3) Lower loop module (1A1A9). Contains the variable divider (hybrid),

1 kHz hybrid phase detector, lower loop VFO, andother circuitry as sociated with the
interpolation loop.

). Translator module (1A1A6). Provides for the lower loop translation

to the upper loop.

(5) Upper loop divider (1A1AT). Contains the variable and fixed dividers

that prodiice the 100 kHz signals for the upper loop phase detector.

©) Upper loop phase detector (1A 1A8). Provides the sample-hold

phase detector and loop filter for the upper loop.

(7 Pump VFO (1A1A18), Provides the upper loop VFO frequencies (113.455

to 187.455 MHz).

d. Power Amplifier/Coupler Circuits. The power amplifier and coupler cir-
cuits develop the transmitter RF output to the antenna. These circuits are contained

in eight modules as described in the following subparagraphs:

(1) Transmit broadband module (1A1A12). Amplifies the upconverter

output signal to a level of 80 milliwatts.
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2) Power Amplifier and Driver module (1A1A29). This module has

four functions:

(@)
mode,

()
mode,

©)
cycle.

@)
assembly),

Provides the necessary power output for the HI PWR transmit

- Provides about 3 watts output to the antenna in the LO PWR

Provides RF power for use during the antenna coupler tune

Contains the gain control attenuator (photocell/neon bulb .

3) Filter module (1A1A28). Contains ten low-pass filters which are

switched by the band-switch motor to provide harmonic attenuation.

“) Detector module (1A1A27), Contains sensors for the amplifier

ALC loop and sensors for the antenna coupler tuning sequence.

B) Coupler module (1A1A24), Contaius the antenna matching network,

the switch control circuits, and pulse amplifiers for the reactors in the matching

network. Additionally, it contains the coupler logic control for the coupler tune

cycle.

6) ALC module (1A1A25). Contains the amplifiers for the automatic

level control (ALC) and for the final protection circuits.



Section II. SUBASSEMBLY FUNCTIONAL ANALYSIS
2-4, Frequency Selector 1A1A1 (Fig., FO-3)
Frequency selector module 1A1A1 contains the frequency selection controls and
the POWER, MODE, and SQUELCH switches. The frequency selection controls
consist of six, multi-section rotary switches. These switches generate 27 bits
of frequency data which are used to preset variable dividers in lower loop module
1AiA9 and in upper loop divider module 1A1A7. Additionally, 10 bits of band-
switch data are generated to tune harmonic filter 1A1A28 and to coarse tune
coupler module 1A1A24,
2-5. Flyback Regulator 1A1A2 (Fig 2-1)
Module 1A1A2 is part of the receiver—trénsmitter power supply. This module
generates *5V filtered power for power amplifier and driver module 1A1A29, It
also develops +38V, -5V, and *5V outputs for othér modules in the power supply.
A trigger signal from module 1A1A3 (para. 2-6) is applied to an amplifier which,
in turn, triggers a series switch transistor. +24V is applied to the series switch
from the battery. The resulting interrupted 24V is applied to a transformer where
it produces 38V and 5V outputs. These voltages are then fectiﬁed to produce DC
outputs of -5V, +5V (two outputs), and *38V. One of the +5V outputs is filtered
and output to power amplifier and driver module 1A1A29. The remaining outputs

(unfiltered) are output to 1A1A3, 1A1A4, and 1A1A5. A *5V and a -5V output are

2-9
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fed back to a regulator circuit along with a +10V input from 1A1A4, The regu-
lator circuit controls the bias to the trigger amplifier thereby regulating the
outputs of this module,

2-6, Trigger and 30V Regulator 1A1A3 (Fig. 2-2).

Module 1A1A3 generates the trigger signal for 1A1A2, 1A1A4, and 1A1A5., An
oscillator signal is gated and switched to produce the trigger output. The 38V
input from 1A1A2 is applied to a voltage regulator and filter circuit to generate
the +30V power for 1A1A9 and 1A1A21.

2-1. 10V Regulator 1A1A4 (Fig. 2-3).

Module 1A1A4 generates +10V power for coupler 1A1A24, the transmit/receive
relay, and other modules through the POWER switch. This module also provides
filtering for the +5V power from 1A1A2, 24V is applied to a series switch tran-
sistor from the POWER switch. This voltage is interrupted by the amplified
trigger input from 1A1A3. The resulting 10V squarewave is fed to a regulatér

~ and then is fed back to control the trigger amplifier. The filters smooth out

the ripple in the +10V power, as well as the 5V (A) ‘analog power from 1A1A2.

A default output from this module is tied back to the *5V (digital power) output
from 1A1A2. This connection is made to load the *5V (A) analog output when

no current is being drawn by other circuits.
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2-8. 5V Regulator 1A1A5 (Fig. 2-4)

Module 1A1A5 generates 5V power for the receiver-transmitter logic circuits,
for coupler 1A1A24, and for other modules via front-panel controls. Filtering

is aiso provided on this module for the -5V power from 1A1A2. +24V is applied
to a series switch transistor from the POWER switch. This voltage is inter-
rupted by the amplified trigger input from 1A1A3. The resulting 5V squarewave
is fed to a regulator and is then fed back to control the trigger amplifier. +10V
bias is also applied to the regulator from 1A1A4, The filters smooth out the
ripple in the 5V power as well as the -5V power from 1A1A2,

29, Translator 1A1A6 (Fig. 2-5)

Module 1A1A6 provides the mixers, buffers, and filters required to tra'nslate

the synthesizer lower loop interpolations to the upper loop. The lower loop inter-
polations (10 kHz digits and belovv)b are represented by a variable 4. 7550 to 4. 8549
MHz input to a balanced mixer. A 100 MHz signal from module 1A1A16 is also
applied to the mixer through an amplifier buffer stage. The mixer sum frequency
output (104, 7550 to 104. 8549 MHz) is amplified and filtered and applied to another
balanced mixer., The high level input to this mixer is the 113,4550 to 187.4549
MHz output of pump VFO module 1A1A18 (part of the upper interpolation loop).
The resulting difference-frequency output (8.7 to 82,6 MHz) is filtered and ampli-

fied, and then is fed to upper loop divider 1A1A7,
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2-10. Upper Loop Divider 1A1AT7 (Fig. 2-6)

Upper loop divider 1A1AT is a variable digital divider, Preset data is applied to
the module from the frequency controls (1A1A1), This data causes the divider
to vary its division ratio between 87 and 826. "An 8.7 to 82.6 MHz signal is re-
ceived from the translator mixer (1A1A6). This signal is converted to 100 kHz
by the divider. The 100 kHz output is fed to the upper loop phase detector
(LA1A8) used to control the pump VFO., The 500 kHz input from 1A1A11 is fed
‘into a (+5) divider in 1A1A7, The output (100 kHz) goes to 1A1A8.

2-11. Upper Loop Phase Detector 1A1A8 (Fig. 2-7)

a. Upper loop phase detector 1A1A8 éontrols the overall operétién of the
upper interpolation loop of the synthesizer, The 100 kHz signai from the variable
divider in module 1A1A7 (para. 2-10) is compared in the phase detector with a
100 kHz reference signal from the +5divider in module 1A1A7 (para. 2-10).

b. If the variable divider output frequency is higher than the referenvce,
one of two digital frequency discriminator outputs goes high, This output is
fed to the out-of-lock detector and to the sample-hold phase detector, where
it clamps the ramp voltage to zero and causes the pump VFO (1A1A18) to
sweep down in frequency, If the frequency of the VFO is sufficiently close, it
will slew through the desired frequency in microseconds. This causes the digital
frequency discriminator output to go low and that allows the sample-hold phase

detector to acquire phase lock before the out-of-lock detector has enabled the
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coarse tune voltage. Otherwise, the out-of-lock detector enables the coarse
tune voltage causing it to slowly drift down. As the VFO frequency slews
through the desired frequency, the digital frequency discriminator output goes
low, allowing the sample-hold phase detector to acquire lock. After phase lock
the digital frequency‘dis criminator output is a squarewave,

c. If the variable divider output frequency is initially lower than the refer-
ence, the phase detector operates as above except the ramp of the sample-hold
phase detector is clamped high and the coarse tune voltage drifts up causing the
VFO frequency to slew up through the desired frequency.

d. The out~-of-lock detector nofp only controls the coarse tune voltage ramp,
but also confrols two switch driver éircuits. These switch drivers provide DC
control voltages to two FET switches located in pump VFO module 1A1A18
(para. 2-20).

2-12, Lower Loop 1A1A9 (Fig. 2-8)

The lower loop module (1A1A9 interpolates and phase-locks the HF-VFO for con-
trol panel frequency settings below 10 kHz, The HF-VFO operates between

2. 550 and 3, 549 MHz with one output being supplied to a fixed divide-by-10 cir-
cuit and another output to a variable divider (2550 to 3549) circuit, The variable
divider is preset by the 100 Hz, 1 kHz and 10 kHz frequency selector switches on
the control panel., The output of the variable divider is supplied as one input to

the 1 kHz phase detector, and a 1 kHz reference frequency from the oscillator-
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digital divider (1A1A11) is supplied as the other input. These two inputs to the
phase detector are compared and a dc output is applied through a low pass filter
to the HF-VFO which retunes the VFO until the inputs of the 1 kHz phase detector
are balanced. The HF-VFO output to the divide-by-10 circuit is supplied to the
balanced mixer at a frequency of 255 kHz to 354.9 kHz. A fixed 4.5 MHz signal
from the Qscillator digital divider (L1A1A11) is supplied to the balanced mixer and
is added to provide a 4. 755 to 4. 8549 MHz output through a filter network to the
translator module (1A1A6).

2-13. Oscillator Distributor 1A1A10 and Oscillator Digital Divider 1A1A11
(Fig, 2-9)

Modules 1A1A10 and 1A1A11 operate together to generate most of the reference
signals, heterodyne signals, and the CW, FSK, and FM tone signals. A tempera-
ture compensated crystal oscillator (TCXO) in 1A1A11 generates the master refer-
ence signal (4.5 MHz) for the receiver-transmitter. All of the signals mentioned
above, as well as those generated by theVFO circuits of 1A1A9 and 1A1A18, are
phase locked to, or derived from, the 4.5 MHz reference., A digital divider on
1A1A11 divides the 4.5 MHz reference to produce outputs of 455 kHz, 500 kHz,
150 Hz, 1 kHz, and the 2000 Hz, 1579 Hz, and 2432 Hz CW and FSK tones,
Control signals are applied to the divider from the MODE switch of the frequency
selector module and from modules 1A1A20, 1A1A21, and 1A1A24A, The 455 kHz

output of the divider is initially passed through a shaper and a filter on 1A1A11
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to produce a sinusoidal waveform. This signal is then amplified on 1A1A10 be-
fore being fed to 1A1A19, 1A1A21, and 1A1A22. The 500 kHz divider signal is
routed through a shaper, a multiplier, a filter, and an amplifier on 1A1A10 to
produce the 11 MHz heterodyne signal for 1A1A19. The CW/FSK tones and the
150 Hz tone are routed through shapers and amplifiers on 1A1A10.

2-14. Transmit Broadband 1A1A12 (Fig. 2-10).

Module 1A1A12 develops the 80 milliwatt RF signal for drivef/power amplifier
1A1A29. The AGC voltage for the second IF (1A1A17) is also developed in this
module. A -13 dBm RF signal is fed to a preamplifier from 1A1FL1, by the
R/T relay, in the ‘tra.nsmit mode, The ;jreampliﬁer output is applied to a
broadband amplifier (2 to 76 MHz) where the level is raised to +19 + 1,25 dBm
(approximately 80 milliwatts). A sample of the output RF is rectified and fed back
to a level detector. The level detector output is amplified to produce the 1.1 to
1.5 Vde AGC voltage for second IF module 1A1A17.

2-15, Upconverter 1A1A13 (Fig., 2-11)

Upconverter 1A1A13 provides different functions in the receive and transmit
modes. In the receive mode, the received signal is applied to the upconverter
mixed through bandpass filter 1A1FL1. A pump signal (113,4550 to 187, 4549
MHz fronﬁ 1A1A18) is also applied to the mixer through a pump buffer. The re-
sulting 111. 455 MHz mixer output is routed through a low pass filter and out to

the first IF selectivity module (1A1A14). In the transmit mode, a 111,455 MHz
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signal is received from 1A1A14. This signal is mixed with the proper pump
frequency to produce a RF signal in the operating frequency. The output is
routed through bandpass filter 1A1FL1 to 1A1A12 (para. 2-14). The input/

output levels of the upconverter are as follows:

MODE INPUT OUTPUT
Receive -117 to 4.5 dBm -124 to -1.5 dBm
Transmit -6 dBm + 3.5 dBm ~12,5 dBm + 3 dB

©2-16. First IF Selectivity 1A1A14 (Fig. 2-12).

Module 1A1A14 operates in both the transmit and receive modes to provide
selectivity for the 111.455 MHz IF. However, the module functions differently
in the transmit mode than it does in receive mode. In the transmit mode, the
111. 455 MHz transmit IF is received from module 1A1A15, This signal is
routed through a 111.455 MHz crystal filter and an enabled diode switching
circuit, and is then output to 1A1A13. The remaining circuitry of the module

is disabled by the TR-55 signal (-5V in the transmit mode). In the receive mode,
the diode switching circuit is disabled and a two-stage IF amplifier is enabled by
the TR-55 signal (t5V in the receive mode). The 111,455 MHz signal from up-
converter 1A1A13 is routed thrbugh the amplifier and the crystal filter, and then

is output to 1A1A15. The input/output levels of module 1A1A14 are as follows:
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MODE INPUT OouTPUT
Receive -124 to -1.5 dBm -116 to- 9.5 dBm
Transmit 0 dBm + 4 dB -6 £ 3.5 dBm

2-17.  First IF AGC and Gain 1A1A15 (Fig. 2-13).
a, General. Module 1A1A15 provides signal gain for the 111.455 MHz IF

in both the receive and transmit modes. Also, AGC is provided for the receive

TF in this module,

b.  Receive Mode. In the receive mode, the 111,455 MHz signal from
1A1A14 (-116 to 9,5 dBm) is applied to the ’receive IF amplifier via a diode
switching circuit. This input diode switching circuit and a similar circuit at
the output of the receive IF amplifier are enabled by the TR-55 signal (+5V in
the receive mode). The three-stage receive IF amplifier boosts the. 111.455 MHz
signal to a level of ~103 to -1.5 dBm. Receive AGC from 1A1A22 is applied to
the receive IF amplifier through an AGC amplifier. This maintains the IF output
levels within the specified limits. A transistor switch enables-the AGC amplifier
only in the feceive mode,

c. Transmit Mode. In the transmit mode, the 111.455 MHz signal from

1A1A16 (-18.5 dBm + 5 dB) is applied to the transmit IF amplifier through a diode
switching circuit. The TR-55 signal (-5V in the transmit mode) enables this diode switch,
aswell as a transistor switch circuit which controls the transmit IF amplifief. The two-

stage transmit IF amplifier boosts tte signalto alevelof 0 + 4 dBm for anoutputto 1A1A14,
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2-18. Second Mixer 1A1A16 (Fig. 2-14)

Module 1A1A16 generates outputs of 100 MHz and either 11,455 or 111.455 MHz,
depending on the mode in use. A crystal oscillator in this module generates a

100 MHz signal which is buffered and applied to a balanced mixer. The 100 MHz
signal is also output to translator module 1A1A6 (para. 2~9). In the receive mode,
the balanced mixer receives a 111.455 MHz input from 1A1A15. The fesxglting
11,455 MHz difference frequency is passed through a crystal filter and output to

" second IF module 1A1A17. In the transmit mode, an 11,45‘5. MHi signal is-'ré—-
ceived from 1A1A17 and is routed through the crystal filter to the balaﬁced ‘mixer.‘.
The 111.455 MHz sum frequency from the mixer is fhen outpuf to 1A1A15. ~The

input/output levels of module 1A1A16 are as follows:

MODE ' INPUT ' OUTPUT
Receive - ~103 to -1, 5 dBm ~113 to -9.5 dBm
Transmit 4.5 dBm + 6 dB -18.5 dBm + 5 dB

9-19. Second IF 1A1A17 (Fig. 2-15).
a. General, Module 1A1A17 provides signal gain and AGC control for the
11.455 MHz IF in both the receive and transmit modes. Keying is also applied

to this module in the CW transmit mode.
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b. Receive Mode. In the receive mode, the 11.455 MHz signal from

1A1A16 ¢113 to -9.5 dBm) is applied to the receive IF amplifier via a diode
switching circuit. This diode switching circuit uand another at the amplifier output
are enabled by the TR-55 signal (+5V in the receive mode). The three-stage re-
ceive IF amplifier boosts the 11,455 MHz signal to a level of -87 to +2.5 dBm.
Receive AGC from 1A1A22 is applied to the receive IF amplifier through an AGC
amplifier. The TR-55 signal enables the receive AGC amplifier only during the
receive mode,

¢.  Transmit Mode, Inthe transmit mode, the 11.455 MHz signal from

1A1A19 (-22 dBm +3.5 dB) is applied to the transmit IF via a diode switching
circuit. The RT-55 signal (+5V in the transmit mode) enables the input and
output diode switching circuits and a transistor switch for the transmit AGC
amplifier. The three-stage transmit IF amplifier boosts the 11.455 MHz

signal to a level of -4.5 dBm + 6 dB, Transmit AGC froﬁl 1A1A12 is applied to
the transmit IF amplifier through an AGC amplifier, A transistor switch en-
ables the transmit AGC amplifier only in the transmit mode. CW keying signals
from 1A1A20 are applied to a keyer circuit in the CW transmit mode. The

keyer controls the de ground return for all transmit circuitry.
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2-20. Pump VFO 1A1A18 (Fig. 2-16).

Pump VFO 1A1A18 generates the pump frequencies (113.4440 to 187.4549 MHz)
for upconverter 1A1A13, and for the upper loop (translator 1A1A6). The

module actually contains two separate VFO circuits, one for low-band frequencies
(113. 4550 to 146. 4549 MHz) and another for high-band frequencies (146.4550 to
187.4549 MHz). High or low-band enable signals are received from the frequency
control module (1A1A1) and applied to diode switching circuits at the output of

" each VFO to enable the proper VFO coarse tuning and fine tuning control, Coarse
and fine tuning control voltages are recei ‘ed from 1A1AS8, filtered, and applied

~. to the varactors in the two VFO's. The filtered coarse tuning voltage is also

' applied to a bogie bias circuit. The bogie bias voltage is filtered and applied to
the two VFO's, This voltage keeps the fine-tune sensitivity relatively constant
across the entire frequency range of the VFO. The filters for the coarse tuning
and the bogie bias sighéls are switched out of the circuit during frequency lock-up
by control signals from 1A1A8, This is necessary because the tuning varactor
diodes in the VFO's must follow the coarse tune and fine tune ramp voltages
without significant delay during lock-up. The VFO output for the upconverter
1A1A13 is output directly from a hybrid transformer. The VFO output for the

translator 1A1A6 is output through a buffer and a low-pass filter.
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2-21. IF Selectivity 1A1A19 (Fig. 2-17).

a. General. Module 1AiA19 develops the 455 kHz receive IF and the 11.455
MHz transmit IF., This module also provides selectivity for the 455 kHz IF by the
use of switched filters or an FM pad. As shown in figure 2-17, numerous FET
switches are us.ed to accomplish the required signal routing on the module, depend-
ing on the mode involved. The Boolean expression shown in each switch block
is the combination of signal conditions or modes that is required to enable that

particular FET switch,

b. Mixer Operation. The balanced mixer and buffer circuits operate in all

paodes except FM transmit., An 11 MHZ input (-2 dBm) from 1A1A10 is applied

fo the balanced mixer through a buffer stage. In the receive mode, the mixer re-
ceives an 11,455 MHz (-87 to 2.5 dBm) input from 1A1A17 and produces a differ-
ence-frequency output of 455 kHz, In the transmit mode (except FM), a 455 kHz,
signal is applied to the mixer to generate the sum-frequency 11.455 (-22"'dBm =+
3.5 dB) output to 1A1A17, In the FM transmit mode, a FET svx;itch dieables the
buffer stage and routes the 11,455 MHz FM signal directly to 1A1A17 via a diode

switch,

c. Receive Mode Operation. Operation of the medule in all of the receive

modes is essentially the same, The 455 kHz IF signal from the balanced mixer
(b. above) is routed through an enabled FET switch (AM + R + TUNE) and applied

to three filter input FET switches. One of these input switches will be enabled,
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depending on the operating mode involved. The 455 kHz signal is then routed
through a 2. 8 kHz SSB filter, a 6.0 kHz AM filter, or an FM pad, as appropriate,
FET switches are also provided at the filter outputs. The 455 kHz signal is
routed through an additional spike filter before being output to 1A1A22, The
output level is -106 to -12.5 dBm.

d. SSB, CW, and FSK Transmit Modes, In the SSB, CW, and FSK trans-

mit modes, a 455 kHz signal from 1A1A21 is routed through a buffer and a FET
‘switch (T) to the SSB filter. The filter removes the _1ower sideband, producing
an SSB output. From the filter, the signal is routed through alnother FET switch
(T + SSB + CW + FSK) and a resistor network to the balanced mixer. The mixer

generates the 11.455 MHz output to 1A1A17 as described in b. above.

e. AM Transmit Mode. Inthe AM transmit mode, the 455 kHz, SSB signal
is developed in the same manner as described in d. above. However, the signal
is mixed with a 455 kHz carrier signal in the resistor network preceding the
balanced mixer. The 455 kHz carrier is received from 1A1A10 and is routed
through a FET switch (AM-T-TUNE) to the resistor network. The resulting
AM signal actually consists of a carrier and one sideband (upper sideband only).

This signal is applied to the mixer to generate the 11,455 MHz output to 1A1A17.
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2-22.  DC Control 1A1A20 (Fig. 2-18)
DC control module 1A1A20 provides transmitter keying and control signals in .
the CW, FSK and retransmit modes, These keying and control signals are used
to control the R/T relay, module 1A1A11, and external equipment (in the retrans-
mit mode)., A PTT (push-to-talk) input from the AUDIO connector is applied to
this module and is combined with the mode control signals from the MODE switch
to generate the proper keying and control signals from each rmode. The gating re-
quired to generate these outputs can best be understood by referring to figure 2-21,
The retransmit mode signal from the SQUELCH switch is combined with a squelch
control signal from 1A1A21 to generate the retransmit key output. This signal
ground is réuted through another set of SQUELCH switch contacts Wheﬂ the switch
is set to RXMT, and is output to the RXMT, AUDIO,v and X-MODE connectors. A
24 to 12 volt converter is also contained on this module. A 24V input is applied

to this circuit only when the MODE switch is set to CW or FSK., The resulting
12V output is applied to a set of SQUELCH switch contacts., Then, when the
SQUELCH switch is set to any position except RXMT, the 12V signal is output to
the RXMT, AUDIO, and X-MODE connectors on the retransmit key line for use

by external equipment.
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2-23.  Modulator/Squelch 1A1A21 (Fig. 2-19).
a. General. Module 1A1A21 contains the 11,455 MHz FM modulator, the
455 kHz DSB modulator (for CW, AM, SSB, and FSK modes), and the receiver

squelch., Each of these circuits is described in the following subparagraphs.

b. FM Modulator. The FM modulator is a solid state device which gener-

ates an 11,455 MHz FM signal with a deviation level of +8 to +10 kHz. The mod-
ulator is enabled in the FM mode through a gating circuit and a transistor switch.
+10V operating power is supplied to the modulator through the enabled transistor
switch. Audio (wideband and narrowband) is applied to the modulator from
1A1A23 through a preamplifier. A 150 Hz tone from 1A1A10 is also applied to the
modulator through the preamplifier. This signal is set to drive the modulator at
a low deviation level (3.0 + 0.5 kHz). This is sufficieﬁt, during periods when no
voice modulation is‘being supplied, to keep the distant station's receiver un-
squelched during pauses in the transmitting operator's speech.

c. DSB Modulator. The double sideband (DSB) modulator develops a 455

kHz suppressed carrier double sideband signal in the CW, FSK, SSB, and AM

modes, Audio from 1A1A23 is applied to the modulator through a FET switch.

This switch is enabled in all transmit modes except FM and is also enabled in all
modes during the tune cycle. The 455 kHz carrier signal from 1A1A10 is applied

to the balance through a transistor switch in all transmit modes. A peak/RMS limiter

circuit at the modulator output controls the output level at -5 dBm =+ 1.5dB PEP.
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d. Squelch. The squelch circuit is a solid state deviee which squelches the
receiver audio Wﬁen no signals are being received. Power is applied to the de-
vice through a gating circuit. These gates are enabled in all receive modes when-
ever the SQUELCH switch is in ON or RXMT position. Receive audio is applied to
the squelch from 1A1A23. A separate clock generator develops the 75 Hz clock
required by the squelch. The squelch is essentially a digital counter. Noise signals
coming into the squelch will contain a kx;own number of pulses-or '"zero crossings''.
These crossings are counted by the squelch and, if a sufficienﬁ number are present,
the squelch output signal will be generated. When a signal is received from a
distant station, the signal applied to the squelch will contain fewer zerotcrossings
and the receiver will be unsquelched. |
2-24.  Receive IF and Detection 1A1A22 (Fig. 2-20).

The receive IF and detection module (1A1A22) performs the IF amplification and
audio detection functions of the receiver, The AGC voltage is also produced in this
module, The -106. to ~12.5 dBm 455 kHz IF signal from the selected IF bandpass
filter is applied to this module where it is amplified and detected to its audio
component. The AGC function for the receiver is provided by the AGC portion of
this module. The 455 kHz IF signal from the IF amplifier is sampled, detected
and a dc level proportional to the signal strength is developed. This AGC level

is provided to the tuner for receiver gain control and also to the IF amplifier

within this module to control the IF gain, The detection portion of this module
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provides the proper type of detection as required by the setting of the front
panel MODE switch., In the FM mode of operation an FM discriminator is used,
and in any other mode an SSB/AM detector is used. A -13 + 2 dBm 455 kHz
signal is provided as an input to the detection section for the purpose of carrier
insertion or as a beat frequency to generate an audio difference. Mode select
voltages are supplied to the receive IF and detection module through the front
panel MODE switch. The -27 + 3 dBm audio is supplied to the audio
module (1A1A23).
2-25.  Audio Module 1A1A23 (Fig. 2-21).

a. General, Module 1A1A23 contains the receive audio amplifiers,
filters, and audio AGC circuits, The transmit microphone preamplifier,
retransmit pad, andl sidetone audio circuits are also contained on 1A1A23.

Operation of the module in the various modes is described in the following

subparagraphs,
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b. Normal Receive Mode. Receive audio from module 1A1A22 (30 mV/

6 kilohms) is applied directly to the wideband audio amplifier on 1A1A23. The
wideband amplifier output (0.5 VRMS/10 Hz to 13 kHz) is routed to the X- MODE
comnector and to the input of a voice bandpass filter. A sample of the wideband
audio is also fed back to an AGC detector. The AGC detector is enabled only

in the recejve mode or during a transmitter tune cycle. An AGC bridge cir-

cuit feeds the AGC control voltage from the detector to the wideband amplifier
input to control the input level. Audio from the voice bandpass filter is out-

put to the squelch circuits on 1A1A21 and to a narrowband audio amplifier in

this module. The narrowband audio (1.0 VRMS/10 kilohms) branches out to
module lAlAZl, tothe VOLUME control (module 1A1A1), and to a retransmit
pad. The retransmit pad is disabled during the normal receive mode. From the
VOLUME control, the audio is combined with a squeich gate output and a no-tune
tone signal. In the receive mode, the squelch gate is disabled (receiver unsquelch-
ed) whenever the squelch signal from 1A1A21 goes low. The no-tune tone is pre-
sent only during the tune cycle and not during normal reception. The combined
squelch gate output and narrowband audio is routed through a sidetone pad and
switch circuit to the audio output amplifier. In the receive mode, the sidetone
pad is disabled and the amplifier output is routed through an output transformer
and out to the. AUDIO and X-MODE connectors. The power level at this point

is 10 milliwatts (minimum) at 500 ohms.
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c. Retransmit Receive Mode. Operation of the module in the retransmit

receive mode is slightly different from the normal receive mode (b. above). In
this mode, audio from the narrowband amplifier is routed through the retrans-
mit pad and out to the RXMT connector. A transistor switch receives the re-
transmit mode é.ignal from the SQUELCH switch and selects this output. The
retransmit audio output level is either 5.6 mV/lSO ohms or 2.45 V/500 ohms.

d. Voice Transmit Mode. Module 1A1A23 operates in the same manner in

all voice transmit modes, including the retransmit mode. Microphone audio from

the AUDIO, RXMT, or X-MODE connector (0.3 to 10 mV/150 ohmis) is routed

through an isolation-transformer and a FET switch to the wideband amplifier.

The FET switch is enabled only in the transmit mode. The AGC detector and

bridge circuits are disabled in the transmit mode. From the wideband amplifier

the audio is routed through the voice bandpass filter and the narrowband amplifier

and is output to the modulator circuits on 1A1A21. A sidetone control signal from
1A1A27 will disable the squelch gate, allowing the narrowband audio from the

VOLUME control to be applied to the sidetone pad. Audio from the sidetone pad

~ is routed through the output transformer and out to the AUDIO and X-MODE connectors.

e. CW or FSK Transmit Mode. In the CW or FSK mode, keyed tone signals

(30 mV/1 kilohm) are received from 1A1A10 and routed through an enabled transistor
switch to the wideband amplifier. The AGC detector and bridge is disabled in this

mode. TFrom the wideband amplifier, the audio is routed through the voice bandpass
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filter and the narrowband amplifier, and is output to thé modulator circuits on
1A1A21. A CW key signal from 1A1A20 disables the squelch gate in this mode,
allowing the narrowband audio from the VOLUME control to be applied to the
sidetone pad. Audio from the sidetone pad is then routed through the output
transformer and out to the AUDIO and X-MODE connectors.

f. Tune Cycle Mode. In the tune cycle, the microphone input to 1A1A23

is disabled by a signal from 1A1A24, through the AGC detector and bridge.

The tune cycle signal simultaneously enables a transistor switch, allowing

the CW tone from 1A1A11 to be routed through the wideband amplifier, voice
bandpass filter and narrowband amplifier circuits in the same manner as des-
cribed in e. above. In this mode, the squelch gate is enabled which inhibits

the narrowband audio from being routed through the sidetone pad. Instead, a no-
tune tone is received from 1A1A11 while the tuning is in progress. This tone is
routed through the sidetone pad énd the output transformer, then out to the AUDIO

and X-MODZE connectors.
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2-26. Coupler Network 1A1A24 (Fig. 2-22).

The antenna coupler 1A1A24 maximizes the transfer of power between the
transmitter and the antenna. The antenna coupler also maximizes the received
signal applied from the antenna to the receiver. The matching network is a ""T"
with inductive arms and shunt capacitor. The inductances are switched out by
vacuum relays shorting across them. Two of the output (Resistance arm) in-
ductances and three of the input (Phase arm) inductances are saturable reactors
with permanent magnets for memory, So that once set, the inductance can be
maintained without power, The shunt capacitance is bandswitched in 10 bands

by means of the bandswitch motor. There are two positions of the function switch
that activate the cc;upler. RECEIVE ONLY causes the coupler to home. That is,
the coupler is activated long enough to minimize the inductances in the R arm
and the Phase arm. It does this by shorting all the coils (except the minimums
in each arm) with the relays and pulsing the permanent magnets to maximum
magnetism, The coupler then turns off and ceases to draw current. The
spriﬁg—loaded TUNE position causes the coupler to initiate a full tune procedure,
if the coupler has previously been homed. If the coupler has previously

been tuned, the TUNE command causes it to fine-tune the elements, if the

VSWR has exceeded the tolerance band. I not, the coupler shuts off and does

nothing. The full TUNE cycle consists of four steps, as follows:
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a. Coarse. This step involves the procedure for rapidly switching in
enough inductance in the R arm to permit tuning. Due to the large inductance

range required, there are eight binary elements in the R arm. Seven of these

are initially switched out. The permanent least significant bit and the next to

the least significant bit are saturable reactor variable elements. The coarse
steps consist of:

1) Scanning the variable from minimum inductance to maximum
inductance with one pulse. If a sufficient inductance condition is achieved, the
variable is reset to minimum, and the logic proceeds on to the next step.

2) If the inductance, after the scan pulse, is not sufficient the
variable is reset to rﬁinimum and one binary bit of inductance is switched in.

©) Another scan pulse is applied to the variable. If sufficient in-
ductance is achieved, the variable is reset and the logic proceeds to the next
step. If not, (1) and (2) are repeated until enough inductance has been switched
in. The criteria for determining that there is sufficient inductance, is that the
input -impedanoe of the coupler passes through 50 ohms-jx during the scan pulse.

b. Normal. Normal is the process of more accurately setting the R arm
variable, Upon leaving coarse, the variable has been set to minimum inductance,
In normal, it is pulsed in small steps to higher inductance, until the input impedance

of the coupler, as seen by the detectors, is 50 ohms-jx. At this time, the next

step is begins.
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c. Tune, Tune is the process of increasing the Phase arm inductance until
the coupler input impedance acquires a positive phase angle. As soon as the
phase angle becomes positive, the tune step is complete,

d. Fine. Fine tuning is the process of alternately adjusting the R and
Phase arms to more nearly set the input impedance of the coupler to 50 ohms-
jo. When this impedance falls within the window of 50 ohms + 10 and 0° + 10°,
the tuning procedure is complete and the coupler turns off. If the coupler has

previously been tuned before initiation of the tune command, the logic starts the

fine tune procedure,

e, Coupler Inputs:

1) | Receive Only - High in receive only. Low in all other positions.
Causes coupler to home,

2) Tune Initiate - High in tune. Low in all other positions. High
causes the coupler to initiate the tuning procedure,

3) Band change sense - Open when bandswitch motor is running.
Ground at all other times. Open causes the coupler to home when changing bands.

) Power mode switch - High in high power. Open in all other
positions of the mode switch. High energizes the high power relays when the

coupler is not tuning.
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(5) Forward power indicator - High when there is RF power from
transmitter. Inhibits tune procedure until RF power is present.

6) Power relay sense - High in high power. Inhibits tuning when
transmitter is in high powef.

(7) VSWR - High when VSWR is greater than 2.5/1. Inhibits tuning
when VSWR is within tolerance limits.

(8  VHF-HI - Ground above 40 MHz and causes coupler bypass relays
to switch out lower frequency elements to reduce strays. Also used as band
information for coupler logic.

9) Tfﬁf-‘ib‘— Ground between 20 MHz and 40 MHz. Used as band
information for coupler logic.

(10)  TF-HI - Ground between 14 MHz and 20 MHz. Used as band
information for coupler logic.

(11) R+ - High when resistive component of network input is greater
than 60 ohms. Used as tuning’ information for coupler logic.

(12) R- High when resistive component of network is below 40 ohms.
Used as tuning information for coupler logic.

(13) ¢+ - High when phase component of network input is inductive,

Used as tuning information for coupler logic.
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(14)  ¢- - High when phase component of network input is capacitive.
Used as tuning information for coupler logic.

(15)  Tune relay sw - Low when tuning. Plus 24V all other times.
Applies power to the reactor drive circuits.

£ Coupler Outputs:

1) Tune cycle - Causes transmitter power supplies to be switched
on during home or tune.

2) No tune - High when coupler does not tune, or when VSWR exceeds
desirable limit, This causes the no-tune alarm to be heard in side tone.

3) Power relay drive - Low in high power after coupler has completed
tuning. This' causes the high power rejlays to energize.

4) Blank - High when in Receive Only or when bandswitch motor is
running, and blanks the transmitter RF signal.
2-27. ALC Module 1A1A25 (Fig. 2-23). >
Module 1A1A25 generates the attenuator control signal for the driver and power
amplifier 1A1A29. This signal turns off or limits the output of 1A1A29 when ab-
normal conditions exist on the amplifier output (defective antenna or large coupler
mismatch). A reflected power indication control signal from 1A1A27 is applied
to the attenuator threshold circuit. A forward power indication control signal
from 1A 1A27 is also applied to this circuit. The attenuator control signal is out-

put to 1A1A29 to control a PIN diode attenuator circuit in the driver (para. 2-31).
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The blanking amplifier on this module is used to enable the attenuator control
signal (turning off the power amplifier) when coupler relays are being switched
during the tune cycle. This prevents the relays from being switched while under
RF power,

2-28.  Bandswitch Assembly 1A1A26 (Fig. 2-24).

Bandswitch assembly 1A1A26 is a motor-driven 10-position rotary switch. This
assembly receives frequency band data (a ground input for the selected band) from
the front panel frequency control (module 1A1A1). The ground signal completes
the circuit for the coil of relay K1 through the common of the switch.

When K1 is actuated, 24V pjower is applied to the motor, The motor then drives
the rotary éwitch until the switch position corresponding to the selected band is
reached. At this point, the ground input is opened through the switch contacts

and the motor stops. The motor shaft is also mechanically linked to harmonic
filter module 1A1A28 to select the proper filter network in that module (para. 2-30).
Additionally, frequency band data is provided by 1A1A26 for detector 1A1A27

and coupler logic 1A1A24A2. Diodes are used to provide the required logic OR

functions and circuit isolation.
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2-29.  Detector 1A1A27 (Fig. 2-25).

Module 1A1A27 develops the primary control signal for coupler module 1A1A24,
RF power from harmonic filter 1A1A28 is routed through four detectors on this
module (reflected power, forward power, phase, and resistance). The outputs
of the reflected power and forward power detectors are routed through high/low
power controlled amplifiers to the ALC module 1A1A25. These amplifiers are
switched to the proper output levels for the mode being used. The resulting for-
ward and reflected power indication levels are applied to a ratio amplifier. The
ratio amplifier compares the two signals and develops the VSWR indication
signal for 1A1A24A2. The forward power indication level is also oufput to the
coupler 1ogbic (1A1A24A2). The phase and resistance detectors are switched
into the circuit by a relay only during the tune cycle‘. The outputs of these
detectors are roﬁted through gate circuits and output to 1A1A24A2. These
signals ("R, ;-R, +¢, and -¢) control the coupler's pulsed reactors during the
tune cycle. A sidetone control amplifier is also contained in this module.

This circuit is coupled to the forward power detector and generates a sidetone
control (enable) signal to audio module 1A1A23 when forward RF power is

detected.
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2-30. Harmonic Filter 1A1A28 (Fig. 2-26),
Module 1A1A28 provides low pass filtering for the RF output of driver and power
amplifier 1A1A29, This module contains 10 low pass filter networks and two
10-position rotary switches (one for input switching and one for output switching).
The rotary switches are mechanically linked to the motor in bandswitch assembly
1A1A26 (para. 2-28). Figure 2-29 is the harmonic filter block diagram.
2-31. Power Amplifier and Driver 1A1A29 (Fig. 2-27).

a. General. Module 1A1A29 provides the transmit RF power output. An
of approximately 3 watts is developed in the low-power mode, In the high-power

mode, the module generates approximately 40 watts of RF.

b. Driver Circuits. RF input power of approximately 80 milliwatts is re-

ceived from transmit broadband module 1A1A12. itially this power is applied
to an impedance roll-off network which provides a constant impedance of 50 ohms
across the 2 to 76 MHz frequency band, The output of this network is applied to
a class A (voltage) amplifier. This stage receives attenuation control from

a gain control attenuator circuit. The gain control attenuator is a PIN diode
circuit which is controlled by an attenuator control signal from ALC module
1A1A25, This circuit disables the driver when abnormal conditions (shorted

antenna, etc,) are detected on the transmitter output., The output of
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the class A stage is coupled through a broadband transformer to a class AB
amplifier. Two bias circuits are bridged from the input of the class A stage

to the input of the class AB stage to provide self biasing. The class AB stage
provides linear operation and develops 3 watts of RF output through a broadband
transformer. In the low-power mode, this power is output directly through the
high/low power relay to filter module 1A1A28. In the high-power mode, the
3-watt signal is coupled to the input of the power amplifier.

C. PoWer Amplifier Circuits. The power amplifier consists of two sepa-

rate amplifiers connected in a power adding arrangement. Power from the
driver is initially split into two outputs by a 180 degree hybrid transformer.
Each of these outputs is routed through two 4-to-1 step~down transformers in
order to match the low-impedance of the amplifier input. A balance (resistor)
network is connected between the two amplifiers to equalize their gain. The
amplifiers receive bias voltage through a bias network. The bias level is set
for linear operation in all modes. RT output from each amplifier is coupled
through a 1-to-4 step-up transformer to an output 180-degree hybrid. This
hybrid combines the two outputs to provide a total output of approximately 40

watts to 1A1A28,
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2-32. Case Assembly 1A1A30 (Fig. FO-6, sheets 1to 3).

Module 1A1A30 includes the radio set chassis, control panel connectors and

controls and their connections with the various relays, the battery, and the

two parent boards.

2~33. Receiver/ Exciter Parent Board 1A1A31 (Fig. FO-4 and Fig. FO-6,
sheet 1).

Module 1A1A31 comprises the interconnections between the various modules

and the case assembly (1A1A30).

2-34. P.A./Coupler Parent Board 1A1A32 (Fig. FO-5 and Fig. FO-6,
sheets 1 and 2). -

Module 1A1A32 comprises the interconnections between such modules as

1A1A29, 1A1A25, 1A1A27, 1A1A28, 1A1A26, 1A1A2_4, 1A1A1, 1A1A30, and

1A1A31,

2-35. Bandpass Filter 1A1FL1 (Fig. FO-2, sheet 1).

The bandpass filter attenuates frequencies above the range of 2 - 76 MHz. In

the receive mode, the filter attenuates the first IF frequency (111,455 MHz)

to prevent this frequency from reaching the antenna. It also attenuates the

pump VFO frequencies (113.4550 to 187.4549 MHz) to prevent these frequencies

from reaching the antenna. In the transmit mode the filter attenuates harmonic

outputs above 76 MHz.
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CHAPTER 3

DIRECT SUPPORT MAINTENANCE INSTRUCTIONS

Section I. . GENERAL
3-1. Scope.
This chapter provides instructions for the direct support level of maintenance
for Radio Set AN/PRC-70. Direct support maintenance instructions are pro-
vided for isolating RT unit malfunctions to the module level. Defective modules
and hardware shall be removed and replaced with a like serviceable item.
System test procedures are provided to determine the serviceability of the RT
unit. Refer to TM 11-5820-553-12 Operator and Organizational Maintenance
Manual for Radio Set AN/PRC-70 for operating instructions as well as operator
and organizational maintenance procedures. The user of this manual is advised
to perform the System tests provided in Section V as a first step in restoring a
defective radio set to serviceable condition. These tests will establish the exis-
tence of one or more failure symptoms which can be found listed in table 3-1
(Missing Function Table) in Section III. This table will in turn refer to one of
the Fault Isolation tables in Section II. These tables contain the troubleshooting

steps which will lead to the isolation of a probably faulty module. The Module



tests of Section V will prove whether or not a suspected module does indeed have a
defect. Section IV provides instructions for radio set assembly and disassembly
as well as module removal and replacement. Section II contains a functional
listing of direct support maintenance tools and test equipment. The final step

in direct support maintenance should be to repeat the System tests of Section V

to confirm that the radio set has been restored to serviceable condition,
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Section III. TROUBLESHOOTING
3-3. General,
This section contains the procedures for isolating faulty modules in the RT unit.
A missing function table provides description of failure symptoms that may
occur during system testing (refer to Section V) and references the applicable
fault isolation table. The fault isolation tables provide recommended proce-
dural steps and tests required to isolate the malfunction to a replaceable mo-
dule. The module tests (refer to Section V) will confirm that a suspected mo-
dule is, in fact, defective. The receiver-transmitter block diagram, figure
FO-2, may be helpful at times. Module locations are shown in figure 3-1.
Front panel controls are shown in figure 3-2.
3-4. Tests and Procedures.
The system test procedures, missing function table, and fault isolation tables
are used to isolate a malfunction to a replaceable module. Obvious accessible
faulty wiring and connections may be repaired at the direct support maintenance
level. Procedures for locating defective wiring, rf cable assemblies, and non-
captive piece parts mounted on the RT unit main frame assembly are provided
in Chapter 4, General Support Maintenance. If a fault cannot be isolated to a
module, or modules, the fault may be in the internal components of the parent

boards or chassis, and the Radio Set will require depot level maintenance.
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a. Faulty Module, When a faulty module is located, remove and replace
the faulty module with a like serviceable item. Check RT unit for normal
operation. Replace covers and secure connectors. Follow the instructions
provided in Section IV.

b. Faulty Chassis. If a fault is determined to be in the internal compon-

ents of the parent boards or chassis, replace covers and secure connectors.

Forward the faulty RT unit to depot maintenance for repair.

3-5. Missing Function Table.

The missing function table contained in table 3-1 provides failure symptoms re-
lative to a malfunction in a section or module of the hT unit determined during
system testing and refers the user to a fault isolation table. The fault isola’tion
téble provides the tréubleshooﬁng procedures to isolate the malfunctioning mo- -

dule.
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3-6. Fault Isolation Tables.
Fault isolation tables 3-2 through 3-22 provide step by step procedures and re-
ference the necessary tests required to isolate a malfunction to a module or

modules of the RT unit.

CAUTION

This equipment contains transistor circuits.

Observe the following precautions to prevent

damage to the components.

1. Test equipment requires an isolation trans-
former in the power supply circuits.

2. Use a coupling capacitor before connecting
the test equipment directly to transistor
circuits (not necessary for multimeters or
VTVM's).

3. OBSERVE BATTERY POLARITY. Polarity

reversal may damage transistors,
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Table 3-2. Fault Isolation Flow Chart, Loss of Audio Except for Noise,
Loss of Receive Capability

O

REMOVE
BOTH COVERS
FROM RT UNIT
REPLACE TA1AB,
Y 1A1A7, 1A1A8 AND
PERFORM TESTS E¢10&?+%%%CK
IN PARAGRAPH MISSING FUNCTION
3-12b.
SEE
Y | PArRAGRAPH
3‘43.
g ‘

PERFORM TESTS
IN PARAGRAPH
PERFORM TESTS 3-12i.

IN PARAGRAPH —
3-12.

-

PERFORM TESTS

IN PARAGRAPH
PERFORM TESTS 312p. STEPS
IN PARAGRAPH =
312d. 2,3,5 AND 7

0
;

PERFORM TESTS
PERFORM TESTS IN PARAGRAPH
IN PARAGRAPH 3-12k. STEPS
3-12e. 1 THROUGH 6

%
O
O
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Table 3-2. TFault Isolation Flow Chart, Loss of Audio Except for Noise,

Loss of Receive Capability - Continued

2

-

PERFORM TESTS
IN PARAGRAPH
3-12x.

o0

PERFORM TESTS
IN PARAGRAPH
3-12s. STEPS
1 THROUGH 7

PERFORM TESTS
IN PARAGRAPH

Y

3-12m.

PERFORM TESTS
IN PARAGRAPH
3-12v.

PERFORM TESTS
IN PARAGRAPH
3-120. STEPS
1 THROUGH 7

<P

7

REEVALUATE
MISSING
FUNCTION SEE
PARAGRAPH
3-4b.

REPLACE FAILED
MODULE WITH
GOOD MODULE

TEST N
oK
?
Y

PERFORM TESTS
iN PARAGRAPH
3-129. STEPS

1 THROUGH 8

)
END
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P.ERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3.




Table 3-3.

REMOVE BOTH
COVERS FROM
RT UNIT

-

Fault Isolation Flow Chart, Loss of Audio Sound

()

¢

PERFORM TESTS |

IN PARAGRAPH
3-12e.

PERFORM TESTS
IN PARAGRAPH
3-12b.

<
IS

PERFORM TESTS
IN PARAGRAPH
3-12q. STEPS

1 THROUGH 8

PERFORM TESTS
IN PARAGRAPH
3-12n.

PERFORM TESTS
IN PARAGRAPH
3-12c.

5

PERFORM TESTS
IN PARAGRAPH
3-12j. STEPS
1,2, 3 AND 10

PERFORM TESTS
IN PARAGRAPH
3-120. STEPS

1 THROUGH 7

<

PERFORM TESTS
IN PARAGRAPH
3-12d.

3~-16

PERFORM TESTS
IN PARAGRAPH
3-12v.

<9




—

PERFORM TESTS
IN PARAGRAPH
3-12w.

REPLACE 1A1A24
CHECK RT UNIT
FOR MISSING

FUNCTION

<

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END

3-16A

Table 3-3. Fault Isolation Flow Chart, Loss of Audio Sound - Continued

REPLACE FAILED
MODULE WITH
GOOD MODULE

PERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3

'

( EnD )






Table 3-4. Fault Isolation Flow Chart, Loss of Audio in Headphone During
Transmission

START

REMOVE BOTH
COVERS OF
RT UNIT

'

. PERFORM TESTS
IN PARAGRAPH

312w
ES REPLACE FAILED
oK N & MODULE WITH
) GOOD MODULE
Y

REPLACE 1A1A24
CHECK RT UNIT

FOR MISSING -
FUNCTION :
.y
PERFORM SYSTEM
Y TESTS OF SECTION
V CHAPTER 3
N
REEVALUATE ND
MISSING
FUNCTION
SEE PARAGRAPH
3-4b.
END



Table 3-5.

REMOVE BOTH
COVERS OF
RT UNIT

%

PERFORM TESTS
IN PARAGRAPH
3-12u. STEPS

1 THROUGH 4

G

PERFORM TESTS
IN PARAGRAPH
3-12t.

Fault Isolation Flow Chart, Loss of Transmit Capability

PERFORM TESTS
IN PARAGRAPH
3-12y.

r

PERFORM TESTS
IN PARAGRAPH
3-12ac.

PERFORM TESTS
IN PARAGRAPH
3-120. STEPS
8,9, AND 10

Y

PERFORM TESTS
IN PARAGRAPH

3-125. STEPS 8, 9

AND 10

PERFORM TESTS
IN PARAGRAPH
3-12aa.

s

<P

PERFORM TESTS
IN PARAGRAPH
3-12q. STEPS
9,10, 11

PERFORM TESTS
IN PARAGRAPH
3121,

3-18




Table 3-5. TFault Isolation Flow Chart, Loss of Transmit Capability - Continued

7

PERFORM TESTS REPLACE FAILED
IN PARAGRAPH MODULE WITH
3-12x. GOOD MODULE

PERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3

REPLACE 1A1A26
CHECK RT UNIT
FOR MISSING
FUNCTION

Y

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-6. Fault Isolation Flow Chart, Loss of Transmit Capability
on Any One Selected Frequency Band in All Modes or
Loss of Transmit Capability on All But One Frequency

Band in All Modes

( START )

REMOVE BOTH
COVERS OF
RT UNIT REPLACE FAILED
‘ MODULE WITH
GOOD MODULE

PERFORM TESTS
IN PARAGRAPH
3-12ab.

PERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3

s

END
PERFORM TESTS '
IN PARAGRAPH

3122,

-

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Fault Isolation Flow Chart, Loss of Receive and Transmit

Capability

Table 3-7.

( START )

REMOVE TOP

COVER OF
RT UNIT PERFORM SYSTEM

TESTS OF SECTION
V, CHAPTER 3

REPLACE 1A1A18
CHECK RT UNIT
FOR MISSING

E
FUNCTION ND

&

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-8. Fault Isolation Flow Chart, Loss of Transmit Capability
in CW and FSK Modes

{ START )

y

REMOVE BOTH
COVERS OF
RT UNIT

l

REPLACE 1A1A23
CHECK RT UNIT
FOR MISSING
FUNCTION

>

REPLACE 1ATA10
CHECK RT UNIT

—prg

FOR MISSING
FUNCTION
v PERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3
N
REEVALUATE END

MISSING FUNCTION
SEE PARAGRAPH
3-4b.

END
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Table 3-9. TFault Isolation Flow Chart, Loss of Retransmit Capability

START

REMOVE TOP
COVER OF
RT UNIT

l

REPLACE 1A1A21
CHECK RT UNIT
FOR MISSING
FUNCTION

REPLACE 1A1A20

CHECK RT UNIT v

FOR MISSING f

FUNCTION
PERFORM SYSTEM
TESTS OF SECTION
V, CHAPTER 3

%
N
END
REEVALUATE

MISSING FUNCTION
SEE PARAGRAPH
3-4d.

END
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Fault Isolation Flow Chart, Loss of Receive Capability in
FM Mode Only

;

Table 3~10.

REMOVE BOTH

COVERS OF

RT UNIT
REEVALUATE
MISSING
FUNCTION

PERFORM TESTS

P
"IN PARAGRAPH gii PARAGRAPH

C

PERFORM TESTS
IN PARAGRAPH REPLACE FAILED
3-12s. MODULE WITH

' GOOD MODULE

PERFORM SYSTEM

TEST OF SECTION
V, CHAPTER 3

REPLACE 1AT1A11

CHECK RT UNIT

FOR MISSING

FUNCTION

G
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Table 3-11. Fault Isolation Flow Chart, Loss of Receive Capability in
CW, FSK, AM and SSB Modes

REMOVE TOP
COVER OF
RT UNIT

:

REPLACE 1A1A22
CHECK RT UNIT
FOR MISSING
FUNCTION

PERFORM SYSTEM
g TEST OF SECTION
V, CHAPTER 3

TEST N\ Y
OK

END

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.
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Table 3-12. Fault Isolation Flow Chart, Loss of Transmit Capability in
AM, FSK, CW and SSB Modes. Receives All Modes and
Transmits on FM Only. Loss of Squelch Operation

( START )

REMOVE TOP
COVER FROM
RT UNIT

REPLACE 1A1A21
CHECK RT UNIT
FOR MISSING
FUNCTION

TESTN\ Y
OK
?
N

REPLACE 1A1A23
CHECK RT UNIT
FOR MISSING
FUNCTION

PERFORM SYSTEM
TEST OF SECTION
V, CHAPTER 3

TEST\ Y
oK
?
N

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-13.

REMOVE BOTH
COVERS OF
RT UNIT

Fault Isolation Flow Chart, Loss of Transmit Capability in
FM Mode Only or CW, FSK, SSB and AM Modes Only

j

PERFORM TESTS
IN PARAGRAPH -
3-12u. STEPS
1 THROUGH 4

REPLACE 1TA1A10
CHECK RT UNIT
FOR MISSING
FUNCTION

REPLACE FAILED
MODULE WITH
GOOD MODULE

Vs

TEST\ Y

OK

Y

PERFORM TESTS
IN PARAGRAPH
3-12s. STEPS 8,
9, 10 in FM MODE

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

PERFORM SYSTEM
TEST OF SECTION
V, CHAPTER 3

PERFORM TESTS
IN PARAGRAPH
3-12k. STEPS

1 THROUGH 6

END

3-27
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-

REMOVE BOTH
COVERS FROM
RT UNIT

PERFORM TESTS
IN PARAGRAPH
3-12s.

PERFORM TESTS
"IN PARAGRAPH
3-12t.

REPLACE 1A1A11
CHECK RT UNIT
FOR MISSING
FUNCTION

O

R

3-28

Table 3-14, Fault Isolation Flow Chart, Loss of Tune Capability

REEVALUATE
MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

¥

REPLACE FAILED
MODULE WITH
GOOD MODULE

PERFORM SYSTEM
TEST OF SECTION
V, CHAPTER 3




Table 3-15. Fault Isolation Flow Chart, Loss of Receive Capability in
CW, FSK and SSB Modes and Loss of Transmit
Capability in Any or All Modes

REMOVE TOP
COVER OF RT
UNIT

&

REPLACE 1A1A18
CHECK RT UNIT
FOR MISSING
FUNCTION

TESTN PERFORM SYSTEM
oK = TEST OF SECTION
? V, CHAPTER 3

REEVALUATE END

MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-16. Fault Isolation Flow Chart, Loss of Transmit Capability in CW
and/or FSK Modes

REMOVE TOP
COVER OF RT
UNIT

REPLACE 1A1A11
CHECK RT UNIT
FOR MISSING
FUNCTION

PERFORM SYSTEM
= TEST OF SECTION

V, CHAPTER 3
REEVALUATE
MISSING END
FUNCTION
SEE PARAGRAPH
3-4p,
END
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Table 3-17. Fault Isolation Flow Chart, Loss of High Power Output from
Transmitter

REMOVE TOP
COVER OF
RT UNIT

REPLACE 1A1A29
CHECK RTUNIT
FOR MISSING
FUNCTION

TEST PERFORM SYSTEM
oK = TEST OF SECTION
? V, CHAPTER 3

REEVALUATE
MISSING END
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-18. Fault Isolation Flow Chart, AGC Degraded in All Modes

START

REMOVE TOP
COVER OF
RT UNIT

:

VERIFY AGC
SWITCH IS AT
“IN"" POSITION
SEE FIGURE
323

REPLACE 1A1A22
CHECK RT UNIT
FOR MISSING
FUNCTION

REPLACE TATA1Y7
CHECK RT UNIT
FOR MISSING
FUNCTION

®
l

REPLACE 1A1A15
CHECK RT UNIT
FOR MISSING
FUNCTION

PLACE AGC
SWITCH TO
"IN POSITION

ES Y

OK

REEVALUATE
MISSING FUNCTION
SEE PARAGRAPH
3-4b.

PERFORM SYSTEM.
TESTS OF SECTION
V, CHAPTER 3

END

3-32
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Table 3-19. Fault Isolation Flow Chart, Loss of Transmit Capability,
Retransmit Operates in All Modes

REMOVE TOP
.COVER OF
RT UNIT

;

REPLACE 1ATA20
CHECK RT UNIT

FOR MISSING
FUNCTION

TESTN y PERFORM SYSTEM

OK gl TEST OF SECTION

7 V, CHAPTER 3
N
END

REEVALUATE
MISSING
FUNCTION
SEE PARAGRAPH
3-4b.
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Table 3-20., TFault Isolation Flow Chart, Loss of Secure FM Mode Operation

REMOVE TOP
COVER OF
RT UNIT

&

REPLACE 1A1A23
CHECK RT UNIT
FOR MISSING
FUNCTION

PERFORM SYSTEM
B TEST OF SECTION
V. CHAPTER 3

TEST\_ y
oK

REEVALUATE END

MISSING
FUNCTION

SEE PARAGRAPH
3-4b.

END
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Table 3-21. Fault Isolation Flow Chart, Loss of AM Modulation Only

( .START )

REMOVE TOP
COVER OF
RT UNIT

REPLACE TA1A9
CHECK RT UNIT
FOR MISSING
FUNCTION

TESTN\ Y
OK
?
N

REPLACE 1A1A21 +
CHECK RT UNIT

FOR MISSING j

FUNCTION , \

PERFORM SYSTEM
TESTS OF SECTION
TEST v V, CHAPTER 3
oK
? |
N END

REEVALUATE
MISSING FUNCTION

SEE PARAGRAPH
3-4b.

)
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Fault Isolation Flow Chart, Loss of Receive and Transmit

Table 3-22,
Capability on Any One Selected Frequency in All Modes

PROBABLE CAUSE
IS FAULTY
FRONT PANEL
1A1A1 OR WIRING

REPLACE COVERS
AND SECURE
CONNECTORS.
FORWARD TO

GS FOR REPAIR
SEE CHAPTER 4

END
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Section IV. MAINTENANCE OF AN/PRC-70 RADIO SET
3-1. Adjustment and Alignment.
The AN/PRC-70 requires no adjustment or alignment.
3-8. Repair.
Repair of the AN/ PRC-70 is accomplished by replacement of faulty modules
with useable modules. Replacement of non-captive parts on the case assembly
is carried out by general support maintenance (refer to Chapter 4).
3-9. Assembly and Disassembly.

a. ‘Removing Radio Set Covers. To remove the top and bottom covers

from the AN/PRC-70, remove the screws that secure the top and bottom

covers to the main frame.

b. Removing and Replacing Modules. See figure 3-1 for module location.

1) To remove modules 1A1A2 through 1A1A23, and 1A1A25'
insert s; screw'driver _tip in the slot provided on the module and pry it'up by
using the compartment edge for leverage (see figure 3-3).

(2)  To replace modules 1A1A2 through 1A1A23, and 1A1A25
insert module in slides provided and push down until connector mates firmly.

(3) Removal of antenna coupler module 1A1A24. See figure FO-T,

(@) Comnect battery or external power to RT unit.
() Set POWER switch to RCV ONLY position. Set

FTREQUENCY MHZ controls to read 13.0000. .
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Ry

EL5820-553-34-TM-81

Figure 3-3. Module removal
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(¢) Set POWER switch to OFF and remove battery or external
power. Remove top and bottom covers from RT unit.

(d If battery or external power is not available, locate the
gear near the bandswitch motor on the underside of the RT. Manually rotate the
gear until the qoupling positions indicated in figure FO-7, view A is achieved.

(¢) Remove connector 1A1A27P2 from 1A1A24A1J1.

(f) Remove 1A1A31P1 from 1A1A29J2.

() From the top of the RT unit, remove six screws and washers
holding the coupler in place. (See figure FO-7, view C).

NOTE

Screws will fall out if RT unit is turned over.

Wait until coupler is removed then remove

screws until needed for reassembly.

CAUTION

When tapping on the coupler in the next step

be very careful to tap lightly to prevent dam-

age to the coupler assembly.

) From the top of the RT unit, use a flat blade screwdriver
and place it alternately on the front left corner and right rear corner of the
coupler and tap gently until the coupler is free of connectors 1A1A24A1P1 and

1A1A24A1J2, (See figure FO-T7, view C).
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(i) Remove the coupler assembly through the bottom of the

RT unit.
“4) Replacement of antenna coupler module 1A1A24, See figure
FO-T7
(g_)' Perform step 3-9b. (3)(d) and align coupler assembly
coupling. ‘ |

CAUTION

Take care not to bend connector pins when installing

coupler network.

() Insert coupler through bottom of RT unit and push up to
mate connéctors.

(¢) Install six screws and washers removed in step 3-9b. (3)(g).
Tighten screws until coupler is pulled up into the RT unit. ,

@ Connect 1A1A31P1 to 1A1A29J2 and 1ATA27P2 to
1A1A24A1J1. Replace RT unit covers.

(5) . Removal of bandswitch module, 1A1A26. See figure FO-T7.

() Perform all steps of paragraph 3-9b. (3).

(o) Remove four screws, two washers and nut plate shown on
figure FO-7, view B.

(c) Disconnect 1A1A26P1 from 1A1A32J1.

(@ Remove bandswitch module through the bottom of the RT

unit. Move 1A1A26P1 cabling to clear the: module from the RT unit.
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(6) Replacement of bandswitch module, 1A1A26. See figure FO-7.

@ Remove ALC module, 1A1A25 as described in paragraph
3-9b. (1).

() Align bandswitch module coupling to mate with the detector
coupling as shown in figure FO-T, view A.

(¢) Insert bandswitch module through the bottom of the RT
unit. Move 1A1A26P1 cabling to clear the module for installation.

(d) Insert the nut plate into the ALC module enclosure and
mount the bandswitch module to the RT unit and nut plate using the four screws
and the washers removed in paragraph 3-9b. (5)(b).

(¢) Connect 1A1A26P1to 1A1A32J1.

(f) Replace ALC module as described in paragraph 3-9b. (2).

) Perform all steps of paragraph 3-9b. (4). Replace RT
unit covers.

)] Removal of detector module 1A1A27., See figure FO-T7,

@) Perform steps (a) through (¢) of paragraph 3-9b. (3).
() Remove coaxial connector from K5 to 1A1A27J1.
(¢) Remove detector module by inserting screwdriver into

slot and carefully prying upward until detector is released. See figure 3-3.
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@) Replacement of detector module 1A1A27. See figure FO-T.

(@) Align detector and other module couplings as shown in
figure FO-7, view A.

() Insert detector module into proper track and press down
until 1ATA27P1 matgs with 1A1A32J2.

(c) Comnect 1A1A27P2 to 1A1A24J1 and coaxial connector
from K5 to 1A1A27J1.

(@ Replace top and bottom RT covers.

©) Removal of filter module 1A1A28. See figure FO-7.

@)  Connect battery or external power to RT unit.
() Set POWER switch to RCV ONLY position. Set

FREQUENCY MHZ controls to read 17.0000.

(¢) Set POWER switch to OFF and remove battery or external

power. Remove top and bottom covers from RT unit.

(d) If battery or external power is not available,locate the
gear near the bandswitch motor on the underside of the RT unit. Manually rotate
the gear until the couplings are positioned 180 degrees opposite of the position
indicated in figure FO~T7, view A.

(¢) Disconnect 1A1A28P1 from 1A1J7 which is located on the

shield between filter and detector module.



(f) Remove tilter module by inserting screwdriver into slot and
carefully prying upward until filter is released. See figure 3-3.

(10) Replacement of filter module 1A1A28. See figure FO-T.

(@) Align RT unit and filter couplings as indicated in paragraph
3-9b. 9)(d).

(b) Insert filter into proper track and press down until 1A1A28P2
mates with coaxial connector on the underside of the RT unit.

(¢) Comnect 1A1A28P1 to 1A1J7 on shield between filter and
detector module.

(d Replace top and bottom covers.

(11) Removal of power amplifier and driver module 1A1A29.

(@) Remove top cover on RT unit.

) Usea 9/64" hex wrench and remove six screws with seal
washers, on the outside of the RT ﬁnit, that are used to attach the power ampli-
fier and driver module. Retain hardware for reassembly.

(c)  Pull the power amplifier and driver module up to release
connectors 1A1A29P1, J1 and J2 and remove from the RT unit.

(12)  Replacement of power amplifier and driver module 1A1A29.

(@) Place power amplifier and driver module into the proper
enclosure on the RT unit and push carefully to properly seat 1A1A29P1, J1

and J2..
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CAUTION
When mounting power amplifier and driver
module do not use any hardware other than that
designed for mounting., . Improper length
screws will cause mechanical or electrical
damage to the RT unit.

() Align module with ‘mounting holes and insert six screws

with seal washers.

to RT unit.

(13)

(c) Tighten screws with 9/64" hex wrench to secure module

(d) Replace top cover on RT unit.

Removal of bandpass filter IA1FL1,

(@) Remove top and bottom cover from RT unit.

(b) From the bottom of the RT unit loosen and remove the two

screw-on coaxial connectors to 1A1FL1J1 and J2.

(¢) Remove the bandpass filter module from the top of the RT

unit by inserting screwdriver into slot and carefully prying upward until the filter

is released.

(14)

place.

Replacement of bandpass filter 1A1FL1,

(@) Place module in proper enclosure and press firmly into
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() Connect screw-on coaxial connectors to 1A1FL1J1 and

J2.
(¢) Replace top and bottom cover on RT unit.

(15) For removal and replacement of module 1A1A1, refer to Chap-

ter 4, General Support Maintenance Instructions.
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Section V. DIRECT SUPPORT TESTING PROCEDURES
3~10. General.
This section provides system tests and module tests for the RT unit. The sys-
tem tests reveal symptoms to be used in troubleshooting. They also indicate
proper operation after replacement of a faulty module. The module tests pro-
vide instructions for isolating a faulty module., Follow the procedural steps in

the order given and set all controls accurately.

3-11. System Tests.
The following procedures verify serviceability of the RT unit after maintenance.
Thése procedures also provide indications of failures for use in troubleshooting.
The front panel controls of the RT unit are shown on figure 3-2. Equipment test
setup diagrams are shown on figures 3-4 through 3-6.
NOTE

If the RT unit fails to meet one or more of the

following tests, refer to table 3-1 for a descrip-

tion of the failure symptom and the correspond-

ing troubleshooting table.

a. Receiver Sensitivity Test.

(1) Preliminary setup.
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(8) Check that POWER and SQUELCH switches are set to
OFF,

(b) Inspect the RT unit for external defects or damage. This
can be done at the organizational maintenance level (refer to TM 11-5820-553-
- 12).

(¢) Remove the top cover and verify that the plug-in modules
are properly seated and inspect for any loose or broken wires.

(d) Comnect equipment as shown on Figure 3-4.

(¢) Set VOLUME control to mid range.

(8] Set Distortion A’nalyzer Meter Range switch to 3 VOLTS.

(2) AM mode.

(@)  Set MODE switch to AM.

(b) Set FREQUENCY MHz controls for a frequency between
2 and 34 MHz. Use setting for all modes.

(¢) Set POWER switch to RCV ONLY, then momentarily to

TUNE, and release to HI PWR.
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NOTE

The BCV ONLY position of POWER switch

c.auses the antenna coupler to home: The |

momentary TUNE position setting causes the

coupler to fine tune. A no-tune alarm will

-- be audible in handset/headset if the coupl.er

does not tune or if the VSWR- exceeds desir-

able limits.

(d) - Set the Signal Generétor for 30 percent AM signal at 1 kHz
modulation for the frequency sclected. Monitor the signal with the Electronic .
Counter.

(e) Setthe signal level for 2.5 microvolts for frequencies be-
low 20 MHz and to 1,9 microvolts for frequencies above 20 MHz.

() Adjust the VOLUME contro) for an audio output of 1.5 volts.

() Adjust the Distortion Analyzer SET LEVEL control for a
zero reference. Null out the 1 kHz signal and the Distortion Analyzer meter will
indicate 10 dB minimum SINAD,

| (3) S8B mode..
(@) Set MODE switch to SSB.
(b) Set POWER switch to RCV ONLY, then momentarily to

TUNE, and release to HI PWR.
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(¢) Set the Signal Generator for an RF input signal 1 kHz above
the RT unit frequéncy. Monitor the signal on the Electronic Counter,
(d) Set the signal input level to 0. 375 microvolts for frequen=
cies above 20 MHz and to 0.5 microvolts for frequencies below 20 MHz.
(e) Adjust the VOLUME control for an audio output of 1.5 volts.
) Adjust the Distortion Analyzer SET LEVEL control for a zero
reference. Null out the 1 kHz signa;%l and the Distortion Analyzer meter shall in-
dicate 10 dB minimum SINAD.,
(4) FSK mode.
(8 Set MODE switch to FSK,
(b) Repeat steps (3)(b) through (f) above,
(5) CW mode.
(@) Set MODE ‘switch to CW,
(b) Repeat steps (3)(b) through (f) above,
6) FM mode.
() Set FREQUENCY MHZ controls for a frequency between
35 and 65 MHz.
() Connect FM Signal Generator as shown on figure 3-4.
(c) Set MODE switch to FM.
(d) Set POWER switch to RCV ONLY, then momentarily to

TUNE, and release to HI PWR.
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) Set VOLUME control to mid range.

® Set FM Signal Generator for 8 kHz deviation, 1 kHz rate
signal at the RT unit frequency. Set the input level to 0.6 microvolts.

@  Adjust VOLUME control for an audio output of 1.5 volts.

() Adjust Distortion Analyzer SET LEVEL control for a zero
reference. Nuli out the 1 kHz signal and the Distortion Analyzer meter will in-
dicate 10 dB minimum SINAD.

b. Receiver AGC and Squelch Test

(1) AGC test.

(@ Connect test equipment as shown in figure 3-4.

()  Set MODE switch to SSB.

) Set FREQUENCY MHZ controls for a frequency between 2
and 65 MHz.

(Q) Set POWER switch to. RCV ONLY, then momentarily to
TUNE, and release to HI PWR.

() Set Signal Generator for an RF input signal at 1 kHz
above the RT unit frequency. Monitor frequency on Electronic Counter.

()  Set signal input level to 1.0 millivolt.

€  Adjust VOLUME control for an audio output of 1.5 volts.

(h) Reduce the RF input signal level to 100 microvolts. The Dis-

tortion Analyzer meter shall indicate an audio output level minimum of 0. 75 volts.
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(i) Increase the RF input signal level to 300 millivolts. The
audio output shall not exceed 2. 24 volts.
(2)  Squelch test.
(@) Adjust Signal Generator for a frequency of 3.0004 MHz
and an output level of 1 millivolt.
() Adjust VOLUME control on RT unit for a level of 1.5 volts
audio output to the Distortion Analyzer meter.

() Set SQUELCH switch to ON and observe that the meter read-

out remains.
@_) Set SQUELCH switch to OFF and reset Sighal Generator
for 3.0020 MHz.
(e) Adjust RT unit VOLUME control for a level of 1.5 volts
audio output to Distortion Analyzer meter.
(f)  Set SQUELCH switch to ON and observe that the meter read—-
ing does not remain,

c. Transmitter Power Output

(1) Preliminary setup.
(@) Set POWER and SQUELCH switches on RT unit to OFF.
(b) Connect equipment as shown in figure 3-5.

(2) CW, FSK, AM, and SSB mode, HI PWR and L.O PWR,

(@) Set radio set MODE switch to AM.
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() Set FREQUENCY MHZ switches on RT unit for a frequency
between 2 and 65 MHz.

) Set RT unit POWER switch to RCV ONLY and then mom-
entarily to TUNE., Allow 10 seconds to elapse for the set to complete tuning
before proceeding, The POWER switch should now be in HI PWR position,

(c_1) Set the Audio Oscillator for a 3 millivolt input signal (as
measured on the Distortion Analyzer) at a frequency of 1 kHz.

(¢) Key the transmitter with the press-to-talk switch on the
handset. Verify that the wattmeter indicates the v alue specified in table 3-23
for the freq@ency and mode selected for HI PWR.

4] Repeat steps (b) through (e_) fcr FSK, CW, and SSB MODE
switch positions.

g  Repeat steps (2) through (f) with the POWER switch in
LO PWR position.

(3) AM carrier only HI PWR and LO PWR.
(@  Disconnect Audio Oscillator from RT unit.
(b) Repeat steps (2)(2) through (2" (c) and step (2) (e) with the

POWER switch in HI PWR position.
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(c) Repeat steps (2)(a) through (2)(c) and step 2)e) with

the POWER switch in LO PWR position.
(4) FM mode power out

(a) Reconnect the Audio Oscillator to the RT unit as shown
in figure 3-5. ‘ l
(o) Set RT unit MODE switch to FM.
¢) Set FREQUENCY MHZ switches on the RT unit for a
frequency between 30 and 65 MHz.

(d)  Set the POWER switch to RCV ONLY and then momen-
tarily to TUNE. Allow 10 seconds to elapse for the set to complete tuning
before procéeding. POWER switch is now in HI PWR position.

(€) Set the Audio Oscillator for a 3 millivolt input signal
(a8 measured on the Disbortion-Analyzer) at a frequency of 1 kHz,

(f)  Key the transmitter with the press-to-talk switch on the
handset. Verify that the wattmeter indicates the value specified in table 3-23
for the FM frequency selected for HI PWR.

€  Set the POWER switch to LO PWR and repeat step (f) for

LOW PWR reading.
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d. AM Modulation Check.

(1) Connect the equipment as shown in figure 3-6.

(2) Set radio set MODE switch to AM.

) Set FREQUENCY MHZ switches on RT unit for a frequency
of 6 MHz.

4) Set RT unit POWER switch to RCV ONLY and then momen-
tarily to TUNE. Allow 10 seconds to elapse for the set to complete tuning
before proceeding. Set the POWER switch to LO PWR.

(5) Set the Audio Oscillator for a 3 millivolt input signal (as
measured on the Distortion Analyzer) at a frequancy of 1 kHz,

6) Key the transmitter with the press-to-talk switch on the
handset.

(7) Monitor the RF output on the Oscilloscope. Observe the RF
envelope. It should be modulated greater than 50 percent.

e. FM Modulation Check.

(1) Connect equipment as shown in figure 3-6.

(2) Set radio set MODE switch to FM and FREQUENCY MHZ

control to 35, 0000.
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(3) Repeat steps (4) through (6) of paragraph 3-11d.
(4) Monitor the FM deviation on the deviation meter for a reading
of plus or minus 8 to 10 kHz.

I Retransmit Test.

(1) Connect equipment as shown in figure 3-T(A).

(2) Set the following switches and controls to the position indicated.

Switch/Control Position .
MODE SSB
POWER RCV ONLY
SQUELCH RXMT
FREQUENCY MHZ 03.0000

VOLUME Mid~range
(3) Set RF Signal Geﬁerator to 3.001 MHz, unmodulated, at a level
of 1. 0 millivolt.
(4) Monitor J3-B, RXMT connector, for an audio output level
of 5 to 10 millivolts on the voltmeter fﬁnction of the Distortion Analyzer.
(5) Turn POWER switch to OFF aﬁd connect equipment as shown
in figure 3-7(B).

6) Turn POWER switch to ON.
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(7) Set RF Signal Generator to 3.001 MHz, unmodulated, at a level

of 1.0 millivolt.

(8) With multimeter connected as shown, set OHMS to R x 1 scale,
and monitor for a reading less than 50 ohms.

(9) Remove Signal Generator input to the RT unit and cbserve a

reading, on the R x 100 scale, greater than 10,000 ohms.

3-12, Module Tests

The following paragraphs describe the procedures required to isolate a faulty
module when directed by Fault Isolation Tables 3-2 through 3-22. Since the
receiver-transmitter is tested as a unit, all module tests are performed by
probing the test points located on top of the modules or by probing the proper
parent board terminal on the bottom of the RT unit. Connector and cable part
numbers are indicated in the procedures and/or the test diagrams whenever
they might be helpful in assembling the various test setups. Plug terminal and
jack locations on the parent boards are shown on figures FO-4 and FO-5.
Operating controls referenced in the test procedures are shown on figure 3-2.
Instructions for fabricating the test cables are provided in figure 3-8. The
instructions provided in Section IV for removing and reinstalling modules

shall be carefully followed.
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ELECTRONIC

COUNTER
AN/USM-207
RF SIGNAL
ANTI GENERATOR
J
AN/GRM-50
RT UNIT
UNDER TEST
J3
RXMT
150 OHM DISTORTION
1/4 W ANALYZER
+10% HP-333A
(A)
ELECTRONIC
COUNTER
AN/USM-207
AT RF SIGNAL
B ——— GENERATOR
AN/GRM-50
RT UNIT
UNDER TEST |
J3 D
RXMT| E
‘ do
MULTIMETER
TS-352B/U
(B)

Figure 3-7. Retransmit test setup
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TEST CABLE 1

/— RG-196A/U CABLE

o — —— g

QL

3 EACH MICRODOT INC. STRAIGHT PLUG SLIDE ON

. P/N 142-1000-0001 MICRODOT INC. (98278)
(TECH MFR CODE 98278) LEPRA CON TO BNC

P/N 143-0001-0001

TEST CABLE 2

' /——» RG-196/U CABLE
21— — i fﬂﬂl

I

P2
2 EACH MICRODOT INC. (98278)
STRAIGHT JACK SLIDE ON MICRODOT INC. (98278)
F/N 141-1000-0001 LEPRA CON TO BNC

P/N 143-0001-0001

TEST CABLE 3
/- RG-196/U CABLE

P2

I

=X

2
2 EACH MICRODOT INC. (98278)

STRAIGHT PLUG SCREW ON MICRODOT INC. (98278)

P/N 142-0000-0001 KNURL 'E/EI\T?L'?:,’%%QLTO%&NC

J1 TEST CABLE 4

A
B RG-196/U CABLE
MATESWITH | C N . .
1A1A27P2 D
1 EACH E
CONTINENTAL CONNECTOR CORP. (95238) MICRODOT INC. (98278)
P/N MM5-22PSGD LEPRA CON TO BNC

P/N 143-0001-0001

E1.56820-553-34-TM-67

Figure 3-8, Test cable fabrication
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CAUTION
When transmitter tests are performed a dummy
load of 50 ohms (50 watts) or equivalent must be

connected to the ANT connector on the RT unit.

a. Frequency Selector Module Isolation Test (1A1A1). The Frequency

Selector module consists of FREQUENCY MHZ selection switches, POWER,
MODE and SQUELCH switches and a VOLUME control. These szitches and
controls may be fault isolated through the use of a multimeter to determine
proper resistance and continui;ty checks. Figure FO-3 is a schematic dia-
gram of the module and will a{d in determining the conditioﬂ of the module.
Replacement of the module with a known goodb module will confirm trouble-
shooting analysis. Removal and installation of the module are part of general
support maintenance (refer to Chapter 4).

b. Power Supply, Flyback Regulator Module Isolation Test (1A1A2).

(1) Set up test equipment as shown in figure 3-9.

(2) Set the following switches to the position indicated.

Switch ‘ Position
MODE AM
SQUELCH ' OFF
FREQUENCY MHZ ' 2 to 76 MHz
POWER RCV ONLY
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POWER

CONNECTOR
ANT
1 (BNC)
- 2 ]
3 WATTMETER
MPER
24 VvDC JUMPE 1 RT UNIT oo AN/URM-120
+ ; 5
6 -
aniomad
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-138B/U
PART OF AN/URM-120.
+ OO -+
P1
1A1A2 FLYBACK REGULATOR
BOTTOM

P1
a4
3 b —
POWER SUPPLY P
1A1A2
9 F —
10 p» =
13 P
A
VOLTMETER,
ELECTRONIC - e—
AN/USM-98

EL5820-653-34-TM-38

Figure 3-9. Power suppljr, flyback regulator (1A1A2) test setup
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(3) Using the electronic voltmeter, monitor the pins shown on
figure 3-9 and observe the following limits. Figure FO-4 shows the location

of the module.

Test Point Limits

P1-3 +24 Vde +5%
Pi-4 +38 Vde +5%
P1-9 + 5 Vde +5%
P1-10 - 5 Vde +5%
P1-13 + 5 Vde +5%

c. Power Supply, Trigger and 30-Volt Regulator Module Isolation Test

(1A1A3).

1 Set up test equipment as shown in figure 3-10.

(2) Set the following switches to the position indicated.

Switch Position
MODE | AM
SQUELCH OFF
FREQUENCY MHZ 2 to 76 MHz
POWER RCV ONLY
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POWER

CONNECTOR
ANT
1 (BNC)
B : WATTMETE
AT R
MPERI 3
24VDC v 4 RT UNIT AUDIO AN/URM-120
+ 5
L6 -
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET

MUST BE CONNECTED. LOAD IS H-138B/U
PART OF AN/URM-120. :

TPt TP2

L L » TOP

1A1A3 TRIGGER AND 30V REGULATOR

OEO®
+ OO @+
OO0 ©

P1

BOTTOM

OSCILLOSCOPE
P17 F AN/USM-281A

POWER SUPPLY
1A1A3

TP2 P1-1

VOLTMETER,
ELECTRONIC
AN/USM-98

EL5820-553-34-TM-39

Figure 3-10, Power supply, trigger and 30-volt regulator (1A1A3), test setup
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(3) Using the electronic voltmeter, monitor terminal P1-1
(see figure 3-10) and observe the following limit: +30 Vde +0.5%. Figure FO-4
shows location of the module.

(4) Using the oscilloscope monitor P1-7 to ground. Observe a 24
volt, 5 + 2 microsecond pulse at 70 + 10 microsecond repetition rate.

d. Power Supply, 10-Volt Regulator Module Isolation Test (1A1A4),

L Set up test equipment as shown in figure 3-11, -

(2) Set the following switches to the position indicated.

Switch Position
MODE f AM
SQUELCH OFF
FREQUENCY MHZ ' 2 to 76 MHz
POWER RCV ONLY

(3) Using the electronic voltmeter, monitor the test points or ter-

minals shown on figure 3-11 and observe the following limits.

Test Point Limits
TP-1 + 5 Vde + 5%
TP-2 +10 Vde + 5%
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POWER

CONNECTOR
ANT
1 (BNC)
-— 2 T
3 WATTMETER
MP Rl
24vbe JUMPE 4 RTUNIT AUDIO AN/URM-120
+ 5
L6 S
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD 1S H-138B/U
PART OF AN/URM-120.
TP1 P2

TOP L L__]

1A1A4 10V REGULATOR

®OE ®
+ QOO @+
OO0 O

P1

BOTTOM

VOLTMETER,
TP1 b= ELECTRONIC
l AN/USM-98
POWER SUPPLY -

1A1A4 ™2

EL5820-563-34-TM-40
Figure 3-11. Power supply, 10-volt rey ilator (1A1A4), test setup
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e. Power Supply, 5-Volt Regulator Module Isolation Test (1A1A5).

e8] Set up test equipment as shown on figure 3-12,

(2)  Set the following switches to the position indicated.

Switch Pogition
MODE AM
SQUELCH OFF
FREQUENCY MHZ 2 to 76 MHz
POWER RCV ONLY

(3) Using the electronic voltmeter, monitor the test points shown .

on figure 3-12 and observe the followiﬂg limits.

Test Point Limits
TP-1 + 5 Vde + 5%

TP-2 - 5Vde + 5%

1. Translator Module Isolation Test (1A1A6).

8] Set up test equipment as shown in figure 3-13. .

(2) Set the following switches to the position indicated.

Switch Position
MODE AM
SQUELCH OFF
FREQUENCY MHZ 10 MHz
POWER RCV ONLY
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POWER
CONNECTOR

P ———

24 vDC JUMPERI RT UNIT
R —

[mmbmm—a}/

NOTE!

WATTMETER AND 50 OHM LOAD
MUST BE CONNECTED. LOAD IS
PART OF AN/URM-120.

ANT
(BNC) .
WATTMETER
AUDIO AN/URM-120
i
HANDSET
H-1388/U
TP1 TP2

OO ®
+ Q0O ® +
Q000

POWER SUPPLY
1A1AS

VOLTMETER,
TP1 ELECTRONIC
| AN/USM-98
™2 f— — l

EL5820-553-34-TM-41

Figure 3-12. Power supply, 5-volt regulator (1A1A5), test setup
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POWER

CONNECTOR
ANT
1 BNC)
i — WATTMETER
3 AT
PER
24 VDC JUM . RT UNIT D10 AN/URM-120
+ , 5 Ay
[ 6]
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-1388/U
PART OF AN/URM-120.

TATA6 TRANSLATOR ' ‘ ]

@)

1A1A7 I REMOVE W2 AND INSERT TEST

CABLE AS SHOWN

/ COUNTER,

Ja ELECTRONIC
AN/USM-207

TRANSLATOR

1ATA6

RF
— s VOLTMETER
AN/URM-145

EL5820-563-34-TM-42

Figure 3-13. Translator (1A1A6) test setup
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(3) Using the electronic counter, monitor at J4 as shown on figure
3-13 for a frequency reading of 6.7 MHz + 100 Hz above the frequency selected.

(4) Using the electronic voltmeter, morﬁtor at J4 for a level
greater than 32 millivolts. |

(5)  Reconnect cable 1A1A31W2 to 1A1A6J4.

g. Upper Loop Divider Module Isolation Test (1A1A7).

(1)  Set up test equipment as shown in figure 3-14.

(2) Set the following switches to the position indicated.

Switch Position
MODE - ‘ AM
SQUELCH OFF
FREQUENCY MHZ 2 to 76 MHz
POWER RCV ONLY

(3) Using the oscilloscope monitor 1A1A7P1 (see figure 3-14) for a
+3 Vde + 1 V pulse at a 10 microsecond r_epetition rate.

(4)  Using the oscilloscope monitor pin 1A1A7P3-V for a 10 Vdc =+
5% level at a 10 microsecond repetition rate. |

h. Upper Loop Phase Detector Module Isolation Test (1A1A8).

(1) Set up test equipment as shown in figure 3-15.
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POWER

CONNECTOR
ANT
1 (BNC)
- 2 WATTMETER
3 .
24 VDC JUMPER 2 RT UNIT AUDIO AN/URM-120
+ . 5 AUD
6
M——
. NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD 1S H-138B/U
PART OF AN/URM-120. :

1A1A7 UPPER LOOP DIVIDER

POOOOOOEROO®
PEOEOEE®EEEO®O |O

P3

BOTTOM

OSCILLOSCOPE
AN/USM-281A

P1

UPPER LOOP
VARIABLE DIVIDER

1A1A7

EL5820-553-34-TM-43
Figure 3-14, Upper loop divider (1A1AT), test setup
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POWER

CONNECTOR
ANT
. 1 (BNC)
- WATTMETER
2 A
MPER |
24 vDC JUMPE 3 RT UNIT . AN/URM-120
+ 5
6 -]
Ul
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD 1S H-1388/U
PART OF AN/URM-120.

1A1A8 UPPER LOOP PHASE DETECT

OO ®

O+ 000 @+ O
OO0 ©

BOTTOM

VOLTMETER,
P45 ELECTRONIC
| AN/USM-98
UPPER LOOP |
PHASE DETECTOR pa12 b —
1A1A8 L |

P6

’  ELB5820-653-34-TM-44
Figure 3-15, Upper loop phase detector (LA1A8), test setup
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(2)  Set the following switches to the position indicated.

Switch Position
MODE AM
SQUELCH OFF
FREQUENCY MHZ 2 to 76 MHz
 POWER RCV ONLY

" (38) Using the electronic voltmeter, monitor 1AiA.8P4 pin 5 (see

figure 3-15) for a voltage level of +5 + 0.5 Vde. |

(4)  While monitoring the voltage in step (3) set the FREQUENCY
MHZ controls to 35.0000 and observe that the voltage drops momentarily while
the bandswitch is changing, indicating an Out-of-Lock condition.

(5)  Using the electronic voltmeter, monitor 1A1A8P6 an’d‘obSer’Ve
a voltage level of 4 to 18 Vde. .Note this reading.

(6) Set the FREQUENCY MHZ controls to 34. 0000 and observe the
voltage at P6 varies aﬁd returns to approximately the same voltage as step (D).

(7) Using the electronic voltmeter monitor 1A1A8P4-12 and observe

a voltage level of 8 to 18 Vdc. Note this reading.
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(8) Rotate the FREQUENCY MHZ controls from 34.0000 to 02.0000
by selecting 34.0000, 24.0000, 14.0000, 04.0000 and 02,0000 and observe that
the voltage of step (7) decreases as each frequency selection is -made. Set the
FREQUENCY MHZ controls to 35.0000 and rotate the controls from 35. 0000 to
75.0000 in 10 MHZ steps and note that the voltage increases as each frequency
selection is made.

i. Lower Loop Module Isolation Test (1A1A9).

1) Set up test equipment as shown in figure 3-16.

(2)  Set the following switches to the position indicated.

Switch : Position
MODE AM
SQELCH OFF
FREQUENCY MHZ 30,0000
POWER RCV ONLY

(3) Using the electronic counter, monitor at 1A1A9J1, figure 3-16
and observe a frequency reading of 4.7550 MHz + 100 Hz.
NOTE
The last 3 digits of the frequency selected on the
FREQUENCY MHZ switches must be 000 to ob-

tain a reading of 4.7550 MHz.
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POWER

CONNECTOR
ANT
1 (BNC})
e I
3 WATTMETER
JUMPERI
24 vbe 4 RTUNIT AUDIO AN/URM-120
+ -5 ‘
L8] H
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-1388/U
PART OF AN/URM-120. .

1ATA9 LOWER LOOP

elololefelcla)a
i 00000006 e -
PO OO O

REMOVE 1A1A31W1 AND INSERT
TEST CABLE NO. 1

COUNTER,
i T ELECTRONIC
) AN/USM-207

LOWER LOOP 5082

ADAPTER

1A1A9 RF

'____ _ VOLTMETER,
ELECTRONIC

AN/URM-145 .

EL5820-553-34-TM-45

Figure 3-16, Lower loop (1A1A9), test setup
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(4) Set the FREQUENCY MHZ controls to the following settings and
observe the indicated frequency readings.

Settings Frequency Readings (+100 Hz)

30.0001 4,7551
130.0002 4,7552
30.0003 4.7553
30. 0004 4.7554
30. 0005 4.7555
30.0006 4.7556
30. 0007 4.7557
30.0008 4.7558
30,0009 4.7559
30. 0010 : 4.7560
30.0020 4.7570
30. 0030 4.7580
30.0040 4.7590
30. 0050 4.76OOA
30. 0060  4.7610
30. 0070 4.7620
30. 0080 4,7630
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Settings Frequency Reading (+100 Hz)
Letungs

30.0090 4.7640
30.0100 4.7650
30.0200 4.7750
‘30.0300 4.7850
30.0400 4.7950
30. 0500 4. 8050
30. 0600 4.8150
30. 0700 4.8250
30. 0800 © 4.8350
30,0900 4.8450

(5) Uéing the RF voltmeter with the 50 ohm adapter, monitor the
voltage at 1AiA9J1, figure 3—16, and observe an output level of greater than 70
millivolts at the FREQUENCY MHZ control settings listed in steps (2) aﬁd 4).
(6) Reconnect cable 1A1A31W1 to 1A1A9J1.

d. Oscillator Distributor Module Isolation Test (1A1A10),

(1) Set up test equipment as shown in figure 3-17.
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POWER
CONNECTOR

\ ANT

1 (BNC)
- ——1 2 }— 1
3 WATTMETER
JUMPERI
24voe 4 RTUNIT AUDIO AN/URM-120
+ ——5
6 [—
-
NOTE;
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-138B/U
PART OF AN/URM-120.
1 TP2 TP3 TP4

L___.'l I__J TOP L___' L._.J

1A1A10 OSC. DISTRIBUTOR

wn
+ QOO O -+ Il z
P7
BOTTOM
COUNTER,
ELECTRONIC
AN/USM-207
TP4 |~ —
OSCILLATOR ™iE —
DISTRIBUTOR OSCILL.OSCOPE
1A1A10 ™+ — - AN/USM-281A
P6 F — —
VOLTMETER, RF
AN/URM-145 -
DISTORTION
ANALYZER
AN/URM-180

EL5820-653-34-TM-46

Figure 3-17. Oscillator-distributor (1A1A10), test setup
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CAUTION
The POWER switch is spring loaded in the TUNE
position and will automatically return to HI PWR
position when released. DO NOT hold the POWER
switch in the TUNE position for more than a few
seconds, After release, select the POWER
switch setting indicated by the test procedure.

(2) Set the following switches and controls to the position indicated.

Switch Position

MODE Cw

SQUELCH OFF

VOLUME ' Mid-range

FREQUENCY MHZ ‘ 30. 0000

POWER TUNE (momentarily)
then LO PWR

3) Using the electronic counter monitor the following 1A1A10 test

points and terminals, figure 3-17 and observe the frequencies indicated.

TP and Term Frequency
TP-1 . 455,000 kHz + 25 Hz
P6 11.000 MHz +25 kHgz
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(4) Set MODE switch to FM and key the handset. Monitor TP-3
for a frequency of 150 Hz + 25 Hz.
(5) Unkey the handset.
(6)  Using the oscilloscope, monitor TP-4, figure 3-17, and observe
the audio tone signals with the conditions stated in the following steps.
(7)  Set MODE switch to CW, key the handset and observe a tone
signal with a period of 500 + 50 microseconds. Unkey the handset,
(8)  Set the MODE switch to FSK, kuy the handsetand observe a
tone signal with a period of 630 + 50 microseco:nds.
(9) As the handset is unkeyed a second tone is heard and observed
with a period of 410 + 50 microseconds.
NOTE
If the tone is not measured the {irst time, key
the Handset and release again t> obtain the
second tone signal, Repeat as necessary to
make the measurement.
(10) Using the RF voltmeter, monitor the following 1A1A 10 test

points and terminals, figure 8-17, and observe the voltage levels indicated.
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TP and Term Level

TP-1 Greater than 200 millivolts
P-6 Greater than 100 millivolts

(11) Set the MODE switch to FM, key the handset and monitor TP-3,
figure 3-17, for a voltage level greater than 250 millivolts on the Distortion
Analyzer. Unkey the handset. |

(12) Set the MODE switch to CW, key the handset, and using the
Distortion Analyzer, VOLTMETER function, monitor TP-4 for a voltage
level greater than 20 millivolts. Unkey the handset.

(13) Set the MODE switch to FSK, key the .haridset and using the
Distortion Analyzer, VOLTMETER function, monitor TP-4 for a voltage level
greater than 20 millivolts.

(14)  As the handsetis unkeyed a second tone will be heard. Monitor
this tone for a voltage level greater than 20 millivolts. Refer to the NOTE in

step (9).

k. Oscillator-Digital Divider Isolation Test (1A1A11).

(1) Set up test equipment as shown in figure 3-18,
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POWER
CONNECTOR

\ ANT
1

(BHC)

RT UNIT WATTMETER
AN/URM-120

2

3

4

5 AUGIO
L] SE

24 VvDC JUMPERl

NOTE;
WATTMETER AND 50 OHM LOAD HANDSET

MUST BE CONNECTED. LOAD 1S H-138B/U
PART OF AN/URM-120. :
TP1 TP3 P2 P4 TPS
TOP
{ ' 1A1A11 OSC. DIGITAL DIVIDER |

®CEEOLO®E®
®OEEOLEMEO

P1

BOTTOM
p3 0SCILLOSCOPE
AN/USM-281A
OSCILLATOR
DIGITAL
DIVIDER COUNTER,
1A1A11 TP2 ELECTRONIC
. ANJUSM-207
P4 |- —
™ —
P4 f—— —
| RF
PS5 1 VOLTMETER,
AN/URM-145

EL5820-553-34-TM-47

Figure 3-18, Oscillator digital divider (1A1A11), test setup
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CAUTION
The POWER switch is spring loaded in the TUNE
position and will automatically return to HI PWR
posgition when released, DO NOT hold the POWER 4
switch in the TUNE position for more than a few
seconds. After release select the POWER switch
setting indicated by the test procedure.

(2)  Set the following switches and controls to the position indicated.

Switch Position

MODE Ccw

SQUELCH OFF

VOLUME ‘ Mid-range

FREQUENCY MHZ 30. 0000

POWER TUNE (momentarily
then LO PWR

(3) Using the oscilloscope monitor the following 1A1A11 test point,

figure 3-18, and observe the signal indicated.

Pulse Pulse Pulse
TP and Width Amplitude Frequency
Term (microseconds) (volts) (kHz)
TP-3 500 + 10 101 1+0.1
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(4) Using electronic counter, monitor the following 1A1A11 test

points and terminal, figure 3-18, for the frequencies indicated.

TP and Term Reading

P-4 4.5 MHz + 25 Hz
TP-1 455,0 kHz + 25 Hz
TP-2 (Key Handset) 2.0 kHz + 10 Hz
TP-4 (MODE: FM) 150 Hz + 2 Hz

TP-2 (MODE: FSK)
(Key Handset) | ~ 1.57 kHz + 10 Hz
(Release Handset) 2,43 kHz + 10 Hz
NOTE
If the torne is not measured the first time, key
the Handset and release again to'obtain the
second tone signal. Repeat as necessary to
make the measurement.
(5) Set MODE switch to CW. Using the RF voltmeter, monitor
1A1A11P4, figure 3-18, for a voltage level greater than 85 millivolts.
(6) Using the RF voltmeter, monitor 1A1A11TP5, figure 3-18, for

a voltage level greater than 150 millivolts.
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(7) Set POWER switch to RCV ONLY and thenback to the LO PWR posi-
tion. Set MODE switch to AM. Key the handset and monitor it for a No-Tune condi-
tion, indicated by a pulsing tone in the handset, Return MODE switch to CW.

1 Transmit Broadband Module, Isolation Test (1A1A12).

1) Set up test equipment as shown in figure 3-19.
CAUTION

The POWER switch is spring loaded in the TUNE
position and will automatically return to HI PWR
position when released. DO NOT hold the POWER
switch in the TUNE position for more than a few
seconds, After release, select the POWER switch
setting indicated by the test procedure.

(2)  Set the following switches and controls to the positions indicated.

Switch » Position

MODE cw

SQUELCH OFF

VOLUME Mid-range

FREQUENCY MHZ 30.0000

POWER TUNE (momentarily
then LLO PWR
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POWER

CONNECTOR
ANT
1 {BNC)
- 2
3 WATTMETER
24 VDC JUMPER
N g RTUNIT AUDIO AN/URM-120
' 6 [ —
el
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-138B/U
PART OF AN/URM-120.
TP1
TOP L

l_,T/i1A31 . \\

P1

010100
2 | @000 -

é% B C N ©J0]0J0,

1ATA12 TRANSMIT BROADBAND

BOTTOM
VOLTMETER,
1 ELECTRONIC
AN/USM-98
TRANSMITTER BROADBAND COUNTER.
1A1A12 -——— ELECTRONIC
L AN/USM-207
VAR.
ATTEN-
UATOR
CN-796/U
. RF
P4 1 VOLTMETER
AN/URM-145

EL5820-553-34-TM-48

Figure 3-19. Transmitter broadband (LA1A12), test setup
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(3) Using the electronic voltmeter, monitor 1A1A12TP1, figure
3-19. Key the handset and observe a voltage level of +0.9 to +1.5 Vde. Unkey
the handset.

(4)  Using the electronic counter with 10 dB attenuation in the input,
monitor 1A1A12P4 (see figure 3-19). Key the handset and observe a frequency
of 30.0020 MHz + 50 Hz. Unkey the handset,

(5)  Disconnect cable 1A1A31P1 (see figure 3-19) and connect RF
voltmeter with 50 ohm termination to 1A1A31P1, Key the handset and observe
a voltage level of 1.0 to 3.0 Vrms. Unkey the handset.

(6) Disconnect cable from 1A1FL1J2 and connect signal generator

to cable.

) Set signal generator for 3.0000 MHz yvith a level of 45 millivolts.
Key the handset. |
(8)  Monitor 1A1A31P1 with RF voltmeter with 50 ohm termination.
Observe a voltage level of 1.8 + 0. 4 volts,
(9)  Reconnect cable from 1A1FL1J2,
(10)  Reconnect cable 1A1A31P1.

Upconverter Module Isolation Test (1A1A13).

2

(1)  Set up test equipment as shown in figure 3-20.
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POWER TO UPCONVERTER

CONNECTOR 1ATA132
-\
1
- ? AM OR
2 M
24 VDC sumper[ |3 AT UNIT SIGNAL
o AUDIO GENERATOR
: |
NOTES: HANDSET ELECTRONIC
1. SETSIGNAL GENERATOR TO H-138B/U igﬁsﬁgm
FREQUENCY, LEVEL AND MODE
AS INDICATED N THE ISOLATION
TEST PROCEDURE.
2. DISCONNECT COAXIAL CON-
NECTOR FROM 1A1A13J2, AND
USE TEST CABLE NO. 1 TO CON—
NECT SIGNAL GENERATOR TO
THE UPCONVERTER.
AGRVTSENE N
TEST o
CABLE NC
No. 3 T.ADAPTER
(TWO REQUIRED)
To1atate[ |
1A1A13 UP CONVERTER J

oG

USE TWO
TEST
CABLES
COUNTER,
ELECTRONIC
! AN/USM-207
" |
UPCONVERTER
1A1A13 l .
PIfb— —— — | VOLTMETER,
AN/URM-145

EL5820-553-34-TM-49

Figure 3-20. Upconverter (1A1A13), test setup
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(2)  Set the following switches and controls to the position indicated.

Switch ‘ Position
MODE SSB
SQUELCH OFF
VOLUME Mid-range
FREQUENCY MHZ 03.0000

(3) Disconnect 1A1A31W5 cable between 1A1A13J1 and 1A1A18J2 on
the receiver-exciter parent board and connect test cables as shown on figure 3-20
using BNC T-adapter.

(4)  Set POWER switch to RCV ONLY.

(5) . Using the electronic counter, monitor 1A1A13J1 through the BNC
T-adapter for a frequency of 114.455 MHz + 1 kHz.

(6) Using the RF voltmeter, monitor 1A1A13J1 through the BNC T-
adapter for a voltage level greater than 200 millivolts.

(N Connect signal generator to 1A1A13J2 and adjust for 1 kHz above
the frequency selector setting at a 120 millivolt level.

(8)  Using the RF voltmeter, monitor 1A1A13P3 (see figure 3-20)
for a voltage level greater than 50 millivolts.

9) Reconnect cable disconnected for the test.
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n. First IF Selectivity Module, Isolation Test (1A1A14).

(1) Set up test equipment as shown in figure 3-21.

(2)  Set the following switches and controls to the position indicated.

Switch Position

' MODE Ccw
SQUELCH OFF
VOLUME Mid-range
FREQUENCY MHZ 03.0000
POWER RCV ONLY

3) Set signal generator to 3.000 MHz unmodulated at an output
level of 300 millivolts. Monitor the signal generator with the electronic counter
for the correct frequency.

(4)  Using the electronic counter, monitor 1A1A14P2 (figures FO;-4
and 3-21), for a frequency reading of 111.455 MHz + 5 kHz.

(5)  Adjust the signal generator output level to 100 millivolts.

(6) Using the RF voltmeter, monitor 1A1A14P7 (figures FO-4 and
3-21) for a voltage level greater than 40 millivolts.

(1)  Using the RF voltmeter, monitor 1A1A14P2 for a voltage level

greater than 90 millivolts.
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POWER TO UPCONVERTER

CONNECTOR 1A1A1302
-————————————’A-
1 !
- 2 AM OR FM
24voc  Jumper[ |2 RT UNIT SIGNAL
+— 15 AUDIO GENERATOR
L6 }‘] |
NOTES: HANDSET ELECTRONIC
1. SETSIGNAL GENERATOR TO H1388/U ig?ﬁsﬁgm
FREQUENCY, LEVEL AND MODE

AS INDICATED N THE ISOLATION
TEST PROCEDURE.

2. DISCONNECT COAXIAL CON-
NECTOR FROM 1A1A13J2, AND
USE TEST CABLE NO. 1 TO CON—
NECT SIGNAL GENERATOR TO
THE UPCONVERTER.

1A1A14 FIRST IF SELECTIVITY

©8888°8

BOTTOM
COUNTER,

P2 ELECTRONIC

} AN/USM-207
FIRST IF |
SELECTIVITY I
1A1A14 |

P7f— L — — VOLTMETER,

AN/URM-145

EL5820-553-34-TM-50

Figure 3-21, First IF selectivity (1A1A14), test setup
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(8)  Set the MODE switch to AM and the POWER switch to LO PWR.
Disconnect the signal generator and key the handset,
(9) Repeat step (6) for an output level greater than 70 millivolts.
(10)  Repeat step (7) for an output level greater than 150 millivolts.
Unkey the HandAset.
(11)  Reconnect cable 1A1A31W7 to 1ATAZ 332,

o. First IF AGC and Gain Module, Isolation Tesf (1A1A15).

(1) Set up test equipment as shown in figure 3-22.

(2) Set the following switches and controls to the position indicated.

Switch Position
MODE AM
SQUELCH OFF
VOLUME Mid-range
FREQUENCY MHZ 03.0000.
POWER | RCV ONLY

(3) Refer to figure 3-22 and set the AGC switch to the OUT position,
(4) Set the signal generator to 3.000 MIiz u.nmodulated at an output
level of 300 millivolts. Monitor the signal generator with the electronic counter

for the correct frequency.
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POWER TO UPCONVERTER

CONNECTOR 1A1A13J2
e
1
- 1 2
AM
3 OR FM
24 vDC JUMPER 2 RT UNIT SIGNAL
[FU——— -1 AUDIO GENERATOR
G |
NOTES: HANDSET ELECTRONIC
H-1388/U COUNTER
1.  SET SIGNAL GENERATOR TO ANJUSM-207
FREQUENCY, LEVEL AND MODE

AS INDICATED [N THE ISOLATION
TEST PROCEDURE.

2. DISCONNECT COAXIAL CON-
NECTOR FROM 1A1A13J2, AND
USE TEST CABLE NO. 1 TO CON—
NECT SIGNAL GENERATOR TO
THE UPCONVERTER.

L] L]

TP P2 ToP 53

000
OO0
+ QOO -+

@& & |r ©000G a 8

L 1A1A15 FIRST IF AGC AND GAIN
BOTTOM ’
COUNTER,
TP , ELECTRONIC
: AN/USM-207
FIRST IF ;
AGC & GAIN |
1A1A15 I
| RF
o kel ___ 4  voLTMETER
AN/URM-145
l 1A1A2 j
oUT > IN
& —
S RECEIVER-TRANSMITTER
{TOP VIEW)

FRONT
AGC SWITCH
EL5820-553-34-TM-51

Figure 3-22, First IF AGC and gain (1A1A15), test setup
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(5) Using the electronic counter, monitor 1A1A15TP1, figure 3-22
for a frequency of 111.455 MHz + 5 kHz.

©6) Set the output level of the signal generator to 100 millivolts.
Using the RF voltmeter, monitor 1A1A15P2 (figures FO-4 and 3-22) for a voltage
level greater than 100 millivolts,

) .Using the RF voltmeter, monitor 1A1A15P5 for a voltage level
greater than 600 millivolts.

8) Set the POWER switch to LO PWR, disconnect the signal gener-
ator, and key the handset.

9) Repeat step (6) for a voltage level greater than 120 millivolts.

(10) Repeat step (7) for a voltage level greater than 30 millivolts.

p. Second Mixer Module Isolation (1A1A16).
1 Connect the equipment as shown on figure 3-23.
(2) Disconnect cable 1A1A31W4 from 1A1A16J1 and 1A1A6J2.
3) Connect electronic counter to 1A1A16J1 as shown on figure 3-23.
) Set signal generator to 3,000 MHz + 100 Hz at a 100 millivolt
level.

(5) Set RT switches to positions indicated.
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POWER TO UPCONVERTER

CONNECTOR 1A1A13J2
Y
1
- 2 AM OR FM
24 VDG JUMPER] 2 RT UNIT SIGNAL
PR AUDIO GENERATOR
: |
NOTES: HANDSET ELECTRONIC
H-138B/U COUNTER
1. SETSIGNAL GENERATOR TO ANIUSML07
FREQUENCY, LEVEL AND MODE

AS INDICATED IN THE ISOLATION
TEST PROCEDURE.

2. DISCONNECT COAXIAL CON-
NECTOR FROM 1A1A13J2, AND
USE TEST CABLE NO. 1 TO CON~
NECT SIGNAL GENERATOR TO
THE UPCONVERTER.

TRANSLATOR -2
1A1A6
w4
LB | | l
i l COUNTER,
ELECTRONIC
P3——— AN/USM-207
|
SECOND MIXER !
1A1A16 [
| RF
| VOLTMETER,
ELECTRONIC
" ANJURM-145
P1
1A1A2 ]
OUT - IN TR uniT

@lIJ
\

FRONT \
AGC SWITCH LOCATION

EL5820-553-34-TM-52

Figure 3-23. Second mixer (1A1A16), test setup
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Switch Position

MODE AM
SQUELCH OFF
FREQUENCY MHZ 03.0000

- VOLUME Mid-range
POWER RCV ONLY

(6) ~ Set AGC switch in RT unit to OUT position as shown on figure
3-23.

(7) Electronic counter indicates 100.00 MHz + 3 kHz.

_’(8) Set RT unit POWER switch to OFF. Disconnect electronic
counter from 1A1A16J1. Connect RF voltmeter and 50 ohm adapter to 1A1A16J1.
Meter should indicate more than 100 millivolts. Reconnect 1A1A31W4.

(9) - Set RT unit POWER switch to RCV ONLY.

(10) Monitor 1A1A16P3, figure FO-4, with electronic counter.
Counter indicates 11.455 MHz + 100 Hz.

(11) Monitor 1A1A16P3 with the RF voltmeter. Meter indicates more
than 150 millivolts. |

(12)  Reconnect cable to 1A1A16P3.

(13)  Set AGC switch to IN position,

3-99



g. Second IF Module Isolation Test (1A1A17).

(1) Connect the equipment as shown on figure 3~24.

(2) Set signal generator to 3.000 MHz + 100 Hz at a 100 millivolt

level.
(3) Set RT unit switches to the positions indicated.
Switch Position
MODE AM-
SQUELCH OFF
FREQUENCY MHZ 03.0000
VOLUME Mid-range
POWER RCV ONLY
4) Set AGC switch in RT unit to OUT position as shown on figure
3-23.

(5) Monitor the signal frequency at 1A1A17P1 with the electronic
counter as shown on figﬁre 3-24, Refer to figure FO-4 for location of 1A1A17P1,
The frequency should be 11.455 MHz + 100 Hz.

(6) Reduce the signal generator input level to 10 millivolt.

(7) Monitor the voltage level at 1A1A17P1 with the RF voltmeter.

The meter should indicate more than 20 millivolts.

3-100



POWER TO UPCONVERTER

CONNECTOR TA1A13J2
A
1
- 2 AM OR FM
24 VDC sumeer[ |3 RT UNIT SIGNAL
N p AUDIO GENERATOR
6 | |
NOTES: HANDSET ELECTRONIC
‘ H-138B/U COUNTER
1. SET SIGNAL GENERATOR TO ANJUSM-207
FREQUENCY, LEVEL AND MODE
AS INDICATED IN THE ISOLATION
TEST PROCEDURE.
2. DISCONNECT COAXIAL CON-
NECTOR FROM 1A1A13J2, AND
USE TEST CABLE NO. 1 TO CON—
NECT SIGNAL GENERATOR TO
THE UPCONVERTER.
COUNTER,
P . ELECTRONIC
AN/USM-207
SECOND IF |
1A1A17 |
| RF
Pip— — | — VOLTMETER,
AN/URM-145

EL5820-5653-34-TM-63

Figure 3-24. Second IF (1A1A17), test setup
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(8) Monitor the voltage level at 1A1A17P5 with the RF voltmeter.
The meter should indicate more than 300 millivolts. Disconnect signal genera-

tor.

(9) Set the RT unit POWER switch to .O PWR and thé MODE

switch to CW.

(10) Key the transmitter with the handset and monitor the voltage
level at 1A1A17P1 with the RF voltmeter. The meter indicates more than 70
millivolts.

1) Key the transmitter with the handset and monitor the voltage
level at 1A1A17P5 with the RF voltmeter. The meter indicates more than 20
millivolts. Set AGC switch to IN position (figure 3-23).

r. Pump VFO Module Isolation Test (1A1A18).

(1) Connect the equipment as shown on figure 3-25.

(2)  Disconnect cable 1A1A31W3 from 1A1A6J3 and 1A1A18J1 {see
figure FO-4 for location of 1A1A6J3 and 1A1A18J1).

(3) Connect the electronic counter between 1A1A18J1 and 1A1A6J3
as shown on figure 3-25.

(4) Set the RT unit switches to the positions indicated.
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POWER

CONNECTOR
rL ANT
1 (BNC)
- 2
3 WATTMETER
24 VDC JUMPER
4 RTUNIT AUDIO AN/URM-120
+ 5
6 —
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-138B/U
PART OF AN/URM-120. .
TRANSLATOR 1 TEST CABLE NO. 1
1A1A6
w3 BNC TEE
TEST
C,Gg "1E | COUNTER,
J2 ' i | "ELECTRONIC
| 1 AN/USM-207
| }
b
PUMP VFO "'\rlgs: CABLE |
1A1A18 |NO-1 L RF
VOLTMETER,
J1 AN/URM-145
w5 ]:P
BNC TEE
1A1A13 I
UPCONVERTER TEST CABLE NO. 1
EL5820-553-34-TM-54

Figure 3-25, Pump VFO (1A1A18), test setup
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- Switeh Position

MODE AM
FREQUENCY MHZ 30.0000
POWER RCV ONLY

(5) The electronic counter indicates 141,455 MHz + 5 kHz. Set the
FREQUENCY MHZ switches on the RT unit to 50.0000. The electronic counter
indicates 161.455 MHz + 5 kHz.

(6) Set POWER switch to OFF.

(7) Connect the RF voltmeter between 1A1A6J3 and 1A1A18J1 in
place of the electronic counter.

(8) Set the POWER switch to RCV ONLY. The RF voltmeter indi-
cates more than 500 millivolts.

9) Set POWER switch to OFF.

(10) Reconnect cable 1A1A31W3 between 1A1A6J3 and 1A1A18J1.

(11) Disconnect cable 1A1A31W5 from 1A1A18J2 and 1A1A13J1 (see
figure FO-4 for location of 1A1A18J2).

(12) Conpect the RF voltmeter between 1A1A18J2 and 1A1A13J1 as
shown in Ifigure 3-25,

(13) Set POWER switch to RCY ONLY. The RF voltmeter indicates

more than 200 millivolts.
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(14) Set POWER switch to OFF and reconnect cable W5 between

1A1A18J2 and 1A1A13J1.

s. IF Selectivity Module Isolation Test (1A1A19).

1) Connect equipment as shown on figure 3-26.

(2)  Remove second IF module 1A1A17 from the RT unit.

(3) Connect the signal generator.and RF voltmeter to 1A1A19
module as shown on figure 3-26.

(4)  Adjust signal generator for 11.454 MHz at a 300 millivolt level.
Monitor with the electronic counter, |

(5) Set the RT switches to the positions indicated.

Switch : Position
POWER RCV ONLY
FREQUENCY MHZ 2 to 76 MHz
MODE : AM

(6) The RF voltmeter indicates greater than 30 millivolts at 1A1A19-

P3.
(M Connect equipment as shown in figure 3-27.
(8) Set POWER switch to LO PWR.
- (9) Monitor RF voltmeter for a level of 10 millivolts minimum at
1A1A19P7.

(10) Replace second IF module 1A1A17,
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POWER

CONNECTOR
(L ANT
1 {(BNC) [ iy
) : TTMETER
3 WATTM
R
24 VDC JUMPE [: 2 AT UNIT . WATIMETES
+—5 a
L 6]
NOTE:
WATTMETER AND 50 OHM LOAD HANDSET
MUST BE CONNECTED. LOAD IS H-138B8/U
PART OF AN/URM-120. .

-
© ® ¢ ®® @0

( — 1A1A19IF SELECTIVITY ]

ELECTRONIC
COUNTER
AN/USM-207

AM
SIGNAL GENERATOR

RF VOLTMETER
AN/URM-145

P7 P3
1A1A19

IF SELECTIVITY

R/T UNIT

ANT[]

EL5820-553-34-TM-65

Figure 3-26. IF selectivity (1A1A19), receive test setup
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IF SELECTIVITY MODULE
1A1A19 p7

ANT l
RTUNIT U1

AN/URM-145

RF VOLTMETER

WATTMETER
AN/URM-120

EL5820-553-34-TM-72

Figure 3-27. IF selectivity (1A1A19), transmit test setup
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t. DC Control Module Isolation Test (1A1A20).

(1) Connect test equipment as shown on figure 3-28.

(2) Set RT unit switches to the positions indicated.
Switch Position
SQUELCH OFF
FREQUENCY 30.0000 |
POWER TUNE/LO PWR
MODE FSK

(3)  Key the handset and monitor 1A1A20TP2 with the DC voltmeter
for +10 + 0.5 Vdc as shown on figure 3-28. Releasej key and notice delay
before 1evé1 shifts.

(4) Set the MODE switch to CW. Key the handset and monitor
1A1A20TP4 for +10 + 0.5 Vdc. Release key and notice delay before level shifts.

(5) Monitor 1A1A20P1, pin 2 for +12 + 0.6 Vdc. Refer to figure
3-28 for location of P1, pin 2.

(6) Monitor 1A1A20TP1 for +4.5 to +5.0 Vdc. Key the handset and
monitor 1A1A20TP1 for 0 Vdc.

(N Set the MODE switch to FSK. Key the handset and monitor

1A1A20TP3 for +10 + 0.5 Vdec.
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POWER

CONNECTOR
A_ ANT
1 (BNC)
-_— ]
3 WATTMETER
MPERI
2avoe v 4 RTUNIT AUDIO AN/URM-120
+——5s .
L5
NOTE:
WATTMETER AND 50 OHM LOAD _ HANDSET
MUST BE CONNECTED. LOAD 1S H-138B/U
PART OF AN/URM-120. .
TP1 TP3 TP4

1A1A20
DC CONTROL

TOP VIEW OF MODULE

@OEOOOO®O
®AOOOOO®E®
n OEOOOO®E

L TATAZ0 DC CONTROL

ELECTRONIC

VOLTMETER ] P12

AN/USM-98
= — TP
]__._ —tp2 DC CONTROL

1A1A20

b= — —{Te3
L — yps

EL5820-563-34-TM-66

Figure 3-28. DC control (1A1A20), test setup
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u. Modulator Squelch Module, Isolation Test (1A1A21).

(1) Connect test equipment as shown in figure 3-29 (sheet 1 and

view A of sheet 2).

(2) Set RT unit switches and controls to the position indicated.

MODE | FM
SQUELCH , OFF
VOLUME Mid-range
FREQUENCY MHZ 30.0000
POWER LO PWR

(35 Remove the IF Selectivity module, 1A1A19. Key the handset.

(4) Using the RF voltmeter, monitor 1A;_A21TP2 (figure 3-29) for
a voltage level of 140 + 50 millivolts.

(5) Set RT unit POWER switch to OFF. Reinstall module removed
in step (3).

(6)  Set MODE switch to SSB.

(7N Connect Audio Oscillator to red plug on maintenance~cab1e
1A9W1.

(8) Set Audio Oscillator to 1000 Hz at a level of 3 millivolts (with

radio as the load).
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TP3 TP2 TP1

TOP

BOTTOM
COUNTER
< | ELECTRONIC
AN/USM-207
MODULATOR-
SQUELCH
-' RF
1ATA21 TP2 VOLTMETER
AN/URM-145

EL6820-553-34-TM-57 (1)

Figure 3-29. Modulator squelch (1A1A21), test setup (sheet 1 of 2)
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POWER

CONNECTOR
rX_‘ ANT
1 (BNC)
- 2
3 WATTMETER
24 VDC JUMPER
N g RTUNIT AUDIO AN/URM-120
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Figure 3-29, Modulator squelch (1A1A21), test setup (sheet 2 of 2)
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(9) Remove transmit broadband module 1A1A12.

(10) Key handset and monitor 1A1A21TP1 (figure 3-29) for a voltage
level greater than 100 millivolts.

(11) Unkey handset. Reinstall fransmit broadband module 1A1A12.

(12) Connect test equipment as shown in figure 3-29 (sheet 1 and re-
view B of sheet 2). Set FREQUENCY MHZ switches to 3,0000 MHz.

(13) Adjust signal generator for a frequency of 2.0004 MHz using
the electronic counter.

(14) Set RT MODE switch to SSB, POWER switch to RCV ONLY and
SQUELCH switch to OFF.

(15) Connect maintenance cable 1A9W1 to the RT unit AUDIO connec;
tor. Connect the receive audio plug (which is a black banana plug) on 1A9W1 to
the Distortion Analyzer.

(16) Set the signal generator output level to 1 millivolt.

(17)  Adjust VOLUME control on RT unit for é level of 1.5 volts
output on the Distortion Analyzer meter.

(18) Set SQUELCH switch to ON and observe that the meter readout
remains.

(19) Set SQUELCH switch to OFF and adjust the signal generator for

3.0020 MHz.
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(20) Adjust VOLUME control on RT unit for a level of 1.5 volts
output on the Distortion Analyzer meter.

(21 Set SQUELCH switch to ON and observe that the meter reading
decreases.

v. Receive IF and Detection Module Isolation Test (1A1A22).

1 Connect test equipment as shown on figure 3-30.

(2) Set RT unit POWER switch to RCV ONLY and MODE switch to
CW.

(3) Adjust signal generator to 1 kHz above frequency selected at a .
100 millivolf level. Monitor the frequency with electronic counter.

(4 Set the range switch as required on the Distortion Analyzer to
monitor TP2 on 1A1A22 (figure 3-30) for an output greater than 10 millivolts.

(5) Set RT unit MODE switch to FSK and then to SSB and monitor
TP2 for an output greater than 10 millivolts at each position.

(6)  Set MODE switch to AM,

(7 Adjust signal generator to frequency selected, modulated 30%,
1 kHz.

(8) The output at TP2 shall be greater than 10 millivolts.

(9) Set FREQUENCY MHZ switches to 32.0000.
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EL5820-553-34-TM-58

Figure 3-30. Receive IF and detection (1A1A22), test setup
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(10) Connect the FM signal generator as shown on figure 3-30. Ad-
just the FM signal generator for 8 kHz deviation, 1 kHz signal at the frequency
selected on the RT unit. Set the input level to 100 millivolts.

(11) Set MODE switch to FM and monitor TP2 for an output greater
than 10 millivolts.'

(12) Measure the voltage level at 1A1A22P3 pin M for —4 to +10 Vdc
with the electronic voltmeter. Refer to figure FO-4 for location of P3 pin M.

w. Audio Module Isolation Test (1A1A23).

(1) Connect test equipment as shown on figure 3-31.
(2) Set RT unit POWER switch to RCV ONLY and FREQUENCY

MHZ switches to 3,0000,

(3) Set RF signal generator to 3,0010 MHz at a 100 millivolt

level. Monitor the frequency with the electronic counter.

4 Set RT unit MODE switch to SSB and the VOLUME control fully

clockwise (max.).
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Figure 3-31., Audio (1A1A23), test setup
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(5) Monitor the voltage at 1A1A23P1 pin 3 (see figure F¥O-4 for
location of P1 pin 3) with the Distortion Analyzer through a 500 ohm load as
shown on figure 3-31. The meter shall indicate 2.75 Vrms minimum,

(6) Monitor the voltage at 1A1A23P1 pin 20 (see figure FO-4 for
location) with the Distortion Analyzer. Voltage shéll be greater than 0,75 Vrms.

X. Antenna Coupler Module Isolation Test (1A1A24).

(1) Remove metal cover from module 1A1A27.

(2) Remove the connector from 1A1A27P2.

3) Connect the test equipment as shown on figure 3-32.

4) Set the RT unit MODE switch to AM and the FREQUENCY MHZ
switches to 30. 0000. |

(5) Set the POWER switch to TUNE momgntarily, and then to HI PWR.

(6) Key the transmitter with the handset, Monitor and record the |
power level at 1A1A27P2. (See figure FO-5 for location of 1A1A27P2),

(7) Reconnect the connector to 1A1A27P2 and connect the wattmeter
to ANT connector on the RT unit.

(8) | Set POWER switch momentarily to TUNE and release. POWER
switch returns to HI POWER.

(9)  Key the transmitter with the handset., Monitor and record the

power level at 1A1J1 (ANT connector on RT unit) with the wattmeter.
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Figure 3-32, Coupler (1A1A24), test setup
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(10) Subtract the reading obtained in step (9) from the reading of
step (6). Should be 5 watts maximum.

y. ALC Module Isolation Test (1A1A25)

(1) Connect equipment as shown on figure 3-33.

(2) Set the RT switches to the positions indicated.

Switch Position
FREQUENCY MHZ 30. 0000
POWER TUNE/HI PWR
MODE : AM

(3) Key the transmitter with the handset and monitor the voltage
level at 1A1A25TP3 with the multimeter. The voltage level should be 0 to +5

Vde.

Z. Bandswitch Module Isolation Test (1A1A26)

1) If a defect is suspected in the bandswitch, disconnect connectors

1A1A26P1 and P2. Remove the bandswitch module.

(2) Replace with a known good module. If defect is not corrected,

replace original module and continue troubleshooting.
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Figure 3-33., ALC (1A1A25), test setup
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aa. Detector Module Isolation Test (1A1A27)

(1)  Set RT unit switches to the positions indicated.

Switch Position
FREQUENCY MHZ 30.0000

MQDE | AM

POWER TUNE/ HI' PWR

(2) Remove metal cover (clips on over module) and disconnect
cable from 1A1A27J1. Connect test equipment to cable as shown on figure
3-34. (Refer to figure FO-5 for location of 1A1A27J1).

(3) Key the transmitter with the handset and monitor and record
the power 1.eve1 output at 1A1A27J1,

(4) Disconnect the wattmeter and recon_nect the cable to
1A1A27J1.

(5)  Disconnect the connector at 1A1A2'7P2 and conne.ct the test
cable between 1A1A27P2 and the wattmeter as shown on figure 3-32. (See
figure FO-5 for location of 1A1A27P2),

(6) Key the transmitter with the handset and monitor and record

the power level at 1A1A27P2, There shall be less than 3 watts difference be-

tween that recorded in step (3) and (6).
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Figure 3-34. Detector (1A1A27), test setup
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(7)  Reconnect cable to 1A1A27P2 and replace metal cover on mo-

dule.

ab. Filter Module Isolation Test (1A1A28).

1) Connect test equipment to filter module as shown on figure 3-35.

Refer to figure FO-5 for location of 1A1A28P2,

(2)  Set RT unit switches to the positions indicated.

Switch - Position
POWER RCV ONLY
MODE : AM
SQUELCH OFF
FREQUENCY MHZ As required

(3) Set signal generator to the frequency bands indicated below at a
level of 100 millivolts. Set FREQUENCY MHZ switches as shown below and moni-
tor P1 with RF voltmeter. RF Voltmeter shall indicate greater than 80 milli-

volts as signal generator sweeps through each band.

Signal Generator FREQUENCY MHZ
MHz at 100 mV to P2 Selector
2.0 to 3.0 02.5000
3.0t04.0 03. 5000
4,0 to 6.0 . 05. 0000
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Figure 3-35, Filter (1A1A28), test setup
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Signal Generator FREQUENCY MHZ

MHz at 100 mV to P2 Selector

6.0 to 10.0 08. 0000
10.0 to 14.0 12. 0000
14.0 to 20.0 17. 0000
120.0 to 30.0 25.0000
30.0 to 40.0 35. 0000
40.0 to 60.0 | 50. 0000
60.0 to 76.0 70. 0000

ac. Power Amplifier and Driver Module Isolation Test (1A1A29).

(1)
(2)

(3)
of 33 + 5 watts.

(4)

Connect test equipment as shown in figure 3-36.

Set the RT. switches to the positions indicated.

Switch ' Position
FREQUENCY MHZ 30.0000
POWER TUNE/HI PWR
MODE Ccw

Key the handset. Observe wattmeter power level at 1A1A29J1

Monitor input to 1A1A29 at 1A1A31P1 with RF voltmeter and

91-6C 50 ohm load. Meter indicates 1 to 3 Vrms. Unkey handset.
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Figure 3-36. Power amplifier and driver (1A1A29), test setup
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(5)  Set the RT switches to the positions indicated.

Switch Position
POWER LO PWR
MODE AM
FREQUENCY MHZ 30. 0000

(6) Key the handset. Observe wattmeter power level at 1A1A29J1
of 3 + 1 watt. Unkey handset.
(7)  Reconnect the cables disconnected in step (1).

ad. Bandpass Filter Module Isolation Test (LA1FL1).

(1) Connect test equipment as shown in figure 3-37.

(2)  Set RT POWER switch to OFF.

(3)  Set signal generator for 100 millivolts and sweep through 2 to 76
MHz range while connected to J1. The RF voltmeter indication from J2 shpuld be

greater than 90 millivolts through the range of inputs.
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Figure 3-37. Bandpass filter (1A1FL1), test setup
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CHAPTER 4

GENERAL SUPPORT MAINTENANCE INSTRUCTIONS

Section I. GENERAL
4-1. Scope.
This chapter describes the general support maintenance requirements for
Radio Set AN/ PRC-70. These requirements include inspection, maintenance,
and modifications. Use the procedure of paragraph 4-4 to isolate defective
wiring components, RF cable assemblies, and non-captive piece parts mounted
on the recgiver—transmitter main frame assembly 1A1A30. Figure FO-6 shows
the receivér—transmitter main frame interconheoting wiring diagram. If the
direct support maintenance instructions of Chapter 3 have been followed, and a
particular radio set is still not operating properly, broceed as directed in the

following paragraphs.
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Section II. MAINTENANCE OF AN/PRC-70 RADIO SET

4-2. Inspection Procedures.

a. Incoming and Outgoing Radio Sets. Radio Sets received from supply

and sets which are to be returned to service shall be performance tested in
accordance with the procedures contained in paragraph 3-11 to ensure opera-
tional readiness.

b.  Semi-Annual Checks and Services.

(1)  Internal visual and mechanical inspection except for modules.
(2)  Clean and lubricate preformed packing, gaskets, and O-rings,
with insulating silicon compound (FSN6850-880-7616).

4-3. Modules.

a. Incoming Modtiles. Individual modules received from supply shall be
tested in R'T units of known performance standards to preclude compounding
malfunctions of a faulty RT unit.

b. Replacing Frequency Selector Module 1A1A1,

(1)  Remove module 1A1A1, loosen the screws that hold 1A1A1 to
the main frame. Disconnect the three cables from the RT unit. Unsolder three

leads from VOLUME control. Mark leads for reassembly.
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(2)  To replace module 1A1A1, reconnect the three cables to the RT

unit, resolder leads to VOLUME control being careful to dress the leads proper-

ly, and install the screws that hold 1A1A1 to the maih frame.

c. Removing and Installing Logic Boards from Coupler Module 1A1A24.

It is assumed that the module itself has already been removed as directed in
paragraph 3-9.

1) Logic boards No. 1 and No. 2 are held to 1A1A24 by a connec-
tor and can be separated from module 1A1A24 by pulling them apart. The logic
boards are held together by six screws with spacers. Remove this hardware
and pull the boards apart.

(2) To reassemble the module; place logic boards No. 1 and No. 2
together and tighten the six screws with spacers. Mate the connector on the
logic board to the connector on 1A1A24. The module itself shall be installed as
directed in paragraph 3-9.

4-4, Case Assembly (1A1A30) Troubleshooting.

If a problem still exists in the RT unit after performing the procedures contain-
ed in Chapter 3, the fault exists either in the parent board assemblies or the
wiring and components external to the parent boards. While keeping in mind'

the symptoms discovered during the system testing of paragraph 3-11, use
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figure FO-6 as a guide and with a multimeter test the wiring between parent
board assemblies 1A1A31 and 1A1A32 and the accessible components and wir-
ing mounted on the mainframe. I 1A1A31 or 1A1A32 need to be removed or if
the defect cannot be located and repaired, the RT unit must be forwarded to

depot maintenance for repair.



Section I, MODIFICATIONS

4-5, General.
Modifications of the AN/PRC-70 will normally be performed at depot level. In
the event a modification is to be performed at general support level appropriate

instructions and parts required will be supplied.
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CHAPTER 5

MATERIAL USED IN CONJUNCTION WITH MAJOR ITEM

5-1, General

Operating instructions for the auxiliary equipment used with the AN/PRC-70
Radio Set are provided in TM 11-5820-553-12, Operator and Organizational
Maintenance Manual. For maintenance and troubleshooting information on

the auxiliary equipment, consult the applicable technical manual (refer to

Appendix A),
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