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WARNING

HIGH VOLTAGE

is used in operation of this equipment. Exercise care to prevent contact with high
voltage connections during operation or maintenance. DEATH or injury could result.
Do not service or adjust this equipment alone. Personnel working with high voltage
equipment should be familiar with modern methods of first aid.
The 115-vac or 230-vac power to the receiver is lethal. This voltage is present at the
input to transformer T1, which is not accessible unless the rear panel is removed. Do
not remove the rear panel of the receiver during the electrical tests.
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CHAPTER 1

INTRODUCTION

Section 1. GENERAL

1-1. Scope

This manual describes Receiving Set, Radio AN/
URR-69 (fig. 1-1). Topics covered include installa-
tion, operation, functioning, and instructions for
operator, organizational, and direct support main-
tenance. In accordance with the current mainte-
nance allocation chart provided in appendix C,
general support maintenance instructions for-
merly contained in this manual have been trans-
ferred to the depot maintenance category, which
is covered in DMWR 11-5820-771.

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publications
pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWO’s) pertaining to the equipment.

1-2.1. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and re-
ports which are to be used by maintenance per-
sonnel at all maintenance levels are listed and
prescribed by TM 38-750.

b. Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Packaging
Improvement Report) as prescribed in AR 700-58/
NAVSUPINST 4030.29/AFR 71-13/MCO P4030.29A,
and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as prescribed
in AR 55-38/NAVSUPINST 4610-33B/AFR 75-18/
MCO P4610.19C and DLAR 4500.15.

1-3. Destruction of Army Materiel

Demolition and destruction of electronic equip-
ment will be under the direction of the com-
mander and in accordance with TM 750-244-2.

Figure 1-1. Receiving Set, Radio AN/URR-69.

1-4. Administrative Storage

For procedures, forms and records, and inspection
required during administrative storage of this
equipment, refer to TM 740-90-1.

1-5. Reporting of Errors

Reporting of errors, omissions, and recommenda-
tions for improving this publication by the individ-

1-1
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ual user is encouraged. Reports should be submit-
ted on DA Form 2028 (Recommended Changes to
Publications and Blank Forms) and forwarded
direct to Commander, US Army Communications
and Electronics Materiel Readiness Command,
ATTN: DRSEL-ME-MQ, Fort  Monmouth, NJ
07703.

1-5.1. Reporting Equipment Improvement
Recommendations (EIR)

EIR’s will be prepared using Standard Form 368,

Quality Deficiency Report. Instructions for pre-
paring EIR’s are provided in TM 38-750, the
Army Maintenance Management System. EIR’s
should be mailed direct to Commander, US Army
Communications and Electronics Materiel Readi-
ness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, New Jersey 07703. A reply will be
furnished direct to you.

Section II. DESCRIPTION AND DATA

1-6. Purpose and Use

Receiving Set, Radio AN/URR-69 is a solid-state
hf receiving set. The receivers frequency range is
in the 0.5-to 30. 0-MHz band from fixed sites,
vehicular installations, or as a manpack radio.
Operating modes include cw, fsk, lsb, usb, am, and
fm. This radio set may be powered by 230-vac,
115-vac, or 24-vdc external power or from internal
batteries.

1-7. Description

a. Receiving Set, Radio AN/URR-69. Receiving
Set, Radio AN/URR-69 (fig. 1-1) consists of Re-
ceiver R-1444/UR and Accessory Kit Part No.
0154-1-2002. These items are described in the
following subparagraphs.

b. Receiver R-1444/UR. Receiver R-1444/UR is
housed in a rectangular metal case. Operating
controls, indicators, and connectors are installed
on both the tint and rear panels of the unit. The
top and bottom covers are removable for internal
maintenance and a rear cover may be removed
for battery installation.

c. Accessory Kit 0154-1-2002. Accessory Kit
0154-1-2002 consists of Mounting Base MT-4542/
URR-69 and Cable Assemblies 0154-1-4026, 0154-
1-4027, and 0154-1-4028. The mounting base is
made up of a metal plate and a clamp assembly.

A thumbscrew is tightened to secure the receiver
in the mounting base. All of the cable assemblies
are similar in appearance. The receiver connec-
tors on all cables are identical but the connectors
on the opposite ends are different. Internally, the
cables are wired in such a way that the receiver
cannot be connected to the improper voltage.

d. Tabulated Data. Table 1-1 lists the items
comprising Receiving Set, Radio AN/URR-69.
Physical characteristics and the common name
are also listed for each item. These equipment
common names will be used throughout this
manual. The technical characteristics of the var-
ious items are listed in Table 1-2.

1-8. Deleted

1-9. Items Comprising an Operable
Equipment

The components comprising an operable equip-
ment are listed in table 1-1. For operation, an
antenna and headset will be required, but are not
furnished with the equipment.

1-10. Common Names

A list of nomenclature and common numerical
assignments for the major components of Radio
Receiver R-1444 are given in table 1-3.

Table 1-1. Items Comprising an Operable Equipment
Length Width Height

Item
Weight

Common name Qty (in.) (in.) (In.) (lb.)
Receiving Set Radio Set 1
Radio AN/URR-69
Receiver R-1444/UR Receiver 1 5 17 max (batteries installed)
Mounting Base Vehicle mount 1 11
MT-4542/URR-69
Cable Assembly 24-vdc power cable 1 100 —
0154-1-4026
Cable Assembly 115-vac power cable 1 100 —
0154-1-4027
Cable Assembly 230-vac power cable 1 100 — —
0154-1-4028

1-2 Change 2
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Power requirements:

Frequency range:
Frequency stability:

Tuning rate:
Sensitivity (for 10 db

+S/N):
S

Spurious responses:

IF bandwidth:
IF ripple and shape fac-

tor:
IF output:
Audio output:
Audio response:
Diode output:

Recorder output:

Table 1-2. Technical Characteristics

Mode Sensitivity

115 or 230 vac or 24-26.5 vdc external power to ten BA-30 type batteries for internal
power. Maximum power consumption: 3 watts, dc external power 2.3 watts, internal
battery.

0.5 to 30.0 MHz continuous.
Long term: ±  50 Hz per 8 hours at ambient temperature. Short term:  ± 5 Hz at ambient

temperature. Temperature stability  ± 15 Hz over the temperature range of -25° F. to
+ 155° F.

Scan mode:  25 turns/MHz in 100 HZ steps. Tune mode 275 turns/MHz in 100 Hz steps.
am. 1.0 microvolt, 30%, 1000-Hz modulated signal at 4-kHz bandwidth.
fm. 0.8 microvolt, 8 kHz deviated, 1000-Hz modulated signal at 25-kHz bandwidth.
cw/fsk 0.25 microvolt at 1-kHz bandwidth.
ssb 0.25 microvolt at 2.5-kHz bandwidth.

a. Maximum of 24 internally-generated spurious responses above a 5 db S + S/N ratio
with antenna disconnected.

b. Image rejection for all mixer conversions-suppressed at least 80 db.
c. Inband im (inter-modulation) distortion products-third order in distortion products at

least 40 db below two - 15 dbm inband signals.
d. Out-of-band im distortion products-Second order im distortion products at least 80 db

below two -15 dbm out-of-band signals.
1.0,4.0, or 25.0 kHz  selectable (- 3 db attenuation points).

Ripple less than  ± 1.5 db. Shape factor 4.1 minimum.
465 kHz, 0.25 milliwatt into a 50-ohm load.
10 milliwatts minimum into a 600-ohm load.
 ± 1.5 db over the frequency range of 300 to 3500 Hz.
-1.0 volt minimum to - 3.0 volt maximum into a 50,000-ohm load, with a frequency

response of ± 1 db from dc to 1 kHz.
15 milliwatts minimum into a 600-ohm load, with a frequency response of ± 1.5 db over a

frequency range of 300 to 12,000 Hz.

Table 1-3. Common Numerical Assignments
Reference

Common name designation
Receiver control assembly ---------------------
Rotary switch --------------------------------
Receiver control ------------------------------
Preselector ----------------------------------
RF oscillator --------------------------------
Frequency converter ------------------------
Frequency mixer stage ----------------------
Bandpass filter ------------------------------
RF oscillator --------------------------------
Bandpass filter ------------------------------
Frequency mixer stage ----------------------
Mixer amplifier ------------------------------
Output switch ----------------------------
RF coil assembly ----------------------------
Ciruit card assembly ------------------------
Circuit card assembly ------------------------
RF oscillator --------------------------------
Converter amplifier --------------------------
IF amplifier ----------------------------------
Power supply assembly ----------------------
Circuit card assembly ----------------------------
Receiver housing ----------------------------
Vehicle mount --------------------------------
Front end assembly --------------------------

1A1
1A1A1
1A1A2
1A2
1A2A1
1A2A2
1A2A3
1A2A4
1A2A5
1A2A6
1A2A7
1A2A8
1A2A9
1A3
1A4
1A5
1A6
1A7
1A8
1A9
1A10
1MP1
2A1
1A1 thru
1A3

1-3/(1-4 blank)
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CHAPTER 2

SERVICE UPON RECEIPT AND INSTALLATION

Section I. SITE AND SHELTER REQUIREMENTS

2-1. Siting

a. Portable or Vehicular Use. Ideal operating
sites are often not available when the radio set is
operated in a portable or vehicular configuration.
However, when the tactical situation allows, make
an effort to obtain the following operating condi-
tions:

(1) Antenna clear of nearby obstructions.
(2) Site clear of noise sources (high-tension

lines, operating electric motors, etc.).
(3) Good ground conditions available.

b. Fixed Installation. Consider the following
general requirements when choosing a site for a
fixed installation of the radio set:

(1) Ample clear space to install an antenna
for the lowest operating frequency.

(2) Antenna site as high above surrounding
terrain as possible.

(3) Good ground conditions available.
(4) Adequate shelter available for operators

and equipment.
(5) 115-vac or 230-vac power available.
(6) Site clear of noise sources (high-tension

lines, operating electric motors, etc.).

2-2. Shelter Requirements

The radio set is capable of operation in severe
environments and requires no special shelter. Use
shelter, if available, to keep the equipment dry
and free of dust. This could help reduce corrective
maintenance requirements.

Section II. SERVICE UPON RECEIPT

2-3. Unpacking in accordance with paragraph 1-2. The equipment
Figure 2-1 shows typical packaging for the receiv- should be placed in service even though a minor
ing set. Open top cover of outer carton, remove assembly or part that does not affect proper
top pad and corrugated spacers, and carefully functioning is missing.
remove receiving set from shipping container. c. Check to see whether the equipment has been

2-4. Checking Unpacked Equipment
modified. (Equipment which has been modified
will have the MWO number on the front panel,

a. Inspect the equipment for damage incurred near the nomenclature plate.) Check also to see
during shipment. If the equipment has been dam- whether all currently applicable MWO’s have
aged, report the damage on DD Form 6 (para 1- been applied. (Current MWO’s applicable to the
2). equipment are listed in (DA PM 310-6 or DA PM

b. Check the equipment against the component 310-7 as applicable.)
listing in table 1-1 and the packing slip to see if d. See SB 700-20 for dimensions, weights, and
the shipment is complete. Report all discrepancies volume of packaged items.

2-1
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Figure 2-1. Typical packing diagram.

Section III. INSTALLATION INSTRUCTIONS

CAUTION
When the R-1444/UR receiver is installed
close to a transmitting antenna, as is
common practice at some system training
sites, make certain that the WHIP/50   
ANT switch is not set to the position of
the selected antenna connector during
transmission, This receiver does not have
front end protection circuitry.

2-5. Manpack or Fixed Configuration

a. Battery Installation (fig. 3-1).
(1) Remove the rear cover of the receiver by

loosening the two attaching captive screws.
(2) Install the batteries with the polarity as

shown on the inside of the rear cover.
(3) Reinstall the rear cover and secure with

the two captive screws.
b. Manpack Installation (fig. 2-2).

(1) Connect a whip antenna to the receiver
WHIP connector.

(2) Set the WHIP/50      ANT switch to WHIP.
Install the radio set in the manpack or fixed (3) Connect a headset to the AUDIO connec-
configuration as follows: tor.

2-2 Change 2
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Figure 2-2. Typical manpack installation.

(4) Set the rear panel POWER MODE switch to 
BATTERY.

(5) Refer to chapter 3 and operate receiver in am
mode.

(6) Position light switch to BAT LT and check
that panel light operates.

c. Fixed Installation (fig. 2-3).
(1) Connect the desired antennas to the

receiver. If a doublet antenna is used, connect it to
the 50    ANT connector. A whip antenna will be
connected to the WHIP ANT connector. Both
connectors are duplicated on the front and rear
panels.

(2) Set the WHIP/50   ANT switch to the
desired antenna.

(3) Set the rear panel POWER MODE switch to
EXTERNAL.

(4) Connect the 115-vac or 230-vac power cable
to the EXTERNAL POWER connector and to a
suitable outlet.

(5) Connect a headset to either of the AUDIO
connectors.

(6) Refer to chapter 3 and operate receiver in am
mode

(7) Position light switch to EXT-PWR LT and
check that panel light operates.

2-6. Vehicular Configuration
(fig. 2-4)

Install the radio set in the vehicular configuration as
follows:

2-3



Figure 2-3. Typical fixed installation.
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Figure 2-4. Typical Vehicle Installation

a. Install the vehicle mount in the vehicle (if not
already installed) with the attaching hardware,

b. Install the receiver in the mount and secure
with the thumbscrew.

c. Connect a whip antenna to the receiver WHIP
connector.

d. Set the WHIP/50   ANT switch to WHIP.
e. Connect a headset to the AUDIO connector.

f. Set the rear panel POWER MODE switch to
EXTERNAL.

g. Connect the 24-vdc power cable to the EX-
TERNAL POWER connector and to the vehicle.

h. Refer to chapter 3 and operate receiver in am
mode.

i. Position light switch to EXT-PWR LT and
check that panel light operates.

2-5
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C H A P T E R  3

O P E R A T I N G  I N S T R U C T I O N

Section I. CONTROLS AND INSTRUMENTS

3-1. Damage From Improper Settings 3-2. Description of Operator/Crew Controls and

No damage will result to the receiver from improper Indicators

control settings, except as indicated in para- The receiver front panel (fig. 3-1) controls and in-
graph 3-3 caut ion.

Control, indicator, or connector
Front Panel:

MODE switch

AF GAIN control . . . . . . . .
RF GAIN control. . . . . . . .
BANDWIDTH KHz control
TUNE/SCAN control  ................

MHz control. . . . . . . . . . . . . . . . . 
FREQUENCY MHz display  
TUNING control . . . . . . . . . . . . .

Panel meter

OPR VOLT/SIGNAL
LEVEL switch. . . . . . . . . . . . . 

EXT-PWR LT/BAT LT switch. . . . . . . . . . . .  .

WHIP/50    ANT switch . . . . . . . .
50       ANT connector . . . . . . . . . . .

WHIP connector
AUDIO  connector . . . . . . . . . . . . . .

Rear Panel:
AUDIO connector
FUSE . . . . . . . . . . . . . .. . . . . . . . . . 
SPARE
EXTERNAL POWER connector. . . . . . . . . . . . . . . 
POWER MODE switch. . . . . . . . . . . . .  .

50   ANT connector . . . . . . . .
WHIP ANT connector .............
RECORD connector . . . . . .
DIODE connector. . . . . .. .. . . . . . . . . . . . .

IF OUT connector . . . . . . . . .

dicators including the rear panel and their functions
are listed in table 3-1.

Table 3-1. Controls and Indicators

Function

Applies power to the receiver and selects the operating mode. Switch positions include
PWR OFF, CW FSK, LSB, USB, AM, and FM.

Controls the audio output level of the receiver.
Controls the overall gain of the receiver.
Sets the if bandwidth of the receiver for 1.0, 4.0, or 25 kHz bandwidth for cw, am and fm.
Controls the tuning rate of the TUNING control. In the TUNE position, 100 turns of the

TUNING control produce a 1-MHz change. In the SCAN position, 10 turns of the
TUNING control produce a 1-MHz change.

Selects the MHz portion of the operating frequency in the range of 00 to 29 MHz.
Displays the operating frequency in MHz.
Controls the receiver tuning within the MHz band selected by the MHz control. The tuning

rate is controlled by the TUNE/SCAN control (above).
Displays operating voltage or signal level as selected by the OPR VOLT/SIGNAL, LEVEL,

switch.
Selects the operating voltage (springloaded in this position) or signal level, respectively, for

display on the panel meter. A center OFF position is also provided.
Center-off switch selects the power source for the dial lights. Switch is spring-Loaded in the

BAT LT position.
Selects the antenna input which will be connected to the receiver.
Used to connect a doublet antenna to the receiver.
Used to connect a whip antenna to the receiver.
Used to connect a headset to the receiver.

Used to connect a headset to the receiver.
0.5-ampere fuse for overload protection.
Storage location for a spare fuse.
Connection for 115-vac, 230-vac, or 28-vdc power input to the receiver.
Selects EXTERNAL (115-vac, 230-vac, or 24-vcd) power or BATTERY (internal bat-

teries) as a power source for the receiver.
Auxiliary connector for a doublet antenna.
Auxiliary connector for a whip antenna.
Audio output connector for a tape recorder.
Dc voltage from the agc detector is connected to this connector for output to. external

equipment.
455-kHz if output (110  milli volts  minimum  at  50           ) for external equipment.

3-1



TM 11-5820-771-14

Figure 3-1. Controls and indicators.

Section II. OPERATION UNDER USUAL CONDITIONS

CAUTION
When the R-1444/UR receiver is installed
close to a transmitting antenna, as is
common practice at some system training
sites, make certain that the WHIP/50  
ANT switch is not set to the position of
the selected antenna connector during
transmission. This receiver does not have
front end protection circuitry.

3-3. Preliminary Starting Procedures

Perform the preliminary operations listed below

before starting the equipment as outlined in detail
in paragraph 3-5.

a. Install the batteries and connect the equip-
ment in the desired configuration (para 2-5 and
2-6).

b. Set the OPR VOLT/SIGNAL LEVEL switch
to the OPR VOLT position and read the battery
voltage on the panel meter. If the meter reads in
the “REPLACE” range, replace the batteries
(para 2-5). Return the switch to the OFF position.

c. Set the controls on the front of the receiver
(fig. 3-1) as follows:

3-2 Change 2



TM 11-5820-771-14

Control Setting
MODE switch... . . . . . . . . . . . .  PWR OFF
AF GAIN control . . . . . . . . . . . . . . . . .. Midrange
RF GAIN control . . . . . . . . . . . . . . . . .  Maximum clockwise
TUNE/SCAN control . . . . . . . . . . . . . . . . SCAN
BANDWIDTH kHz switch . . 25
MHz control . . . . . . .  . . . . . . . . . . . . . Desired band
Tuning . . . . . . . . . . . . . . . . . . . . . Desired frequency
OPR VOLT/SIGNAL LEVEL switch . OFF
EXT-PWR LT/ BAT LT switch . OFF

WHIP/50       ANT switch . . . . . . . . . . . . . Desired antenna

d. Set the controls on all ancillary equipment
(recorder, etc.) to the preliminary settings listed in
the applicable technical manual.

3-4. Initial Adjustments
No initial adjustments of Radio Set AN/URR-69, are
necessary. However, when ancillary equipment is
used with the radio set, this equipment may require
initial adjustment. Refer to the applicable technical
manuals for initial adjustment of this equipment.

3-5. Operating Procedures
a. Equipment Starting. With the controls set as

described in paragraph 3-3, perform the following
procedures:

(1) Start the receiver by setting the MODE
switch to the desired operating mode.

(2) Start ancillary equipment per applicable
technical manuals.

b. Cw/Fsk Reception.
(1) Set the MODE switch to CW/FSK.
(2) Set the BANDWIDTH KHz switch to 4.0.
(3) Tune in the desired signal with the

TUNING con t ro l .  For  f ina l  tun ing ,  se t  the
TUNE/SCAN control to TUNE.

(4) If the level of the incoming signal is stable,
set the AF GAIN control to about 3/4 clockwise and
adjust the audio level using the RF GAIN control.

(5) If the level of the signal is varying, set the
RF GAIN control to AGC (fully clockwise) and
adjust the audio level using the AF GAIN control.

(6) To eliminate interference, set the BAND-
WIDTH KHz controls to 1.0 (This bandwidth may

be too narrow for some fsk signals, depending on the
frequency shift being used.)

c. Single Sideband Reception.
(1) Set the MODE switch to LSB for lower

sideband or to USB for upper sideband.
(2) Set the BANDWIDTH KHz switch to 4.0.
(3) Tune in the desired signal with the

TUNING con t ro l .  For  f ina l  tun ing ,  se t  the
TUNE/SCAN control to TUNE.

(4) If the level of the incoming signal is stable,
set the AF GAIN control to about 3/4 clockwise and
adjust the audio level using the RF GAIN control.

(5) If the level of the signal is varying, set the
RF GAIN control to AGC (fully clockwise) and
adjust the audio level using the AF GAIN control.

d. Amplitude Modulation Reception.
(1) Set the MODE switch to AM.
(2) Set the BANDWIDTH KHz switch to 4.0.
(3) Tune in the desired signal with the

TUNING con t ro l .  For  f ina l  tun ing ,  se t  the
TUNE/SCAN control to TUNE.

(4) Set the RF GAIN control to AGC (fully
clockwise).

(5) Adjust the audio level with the AF GAIN
control.

e. Frequency Modulation Reception.
(1) Set the MODE switch to FM.
(2) Set the BANDWIDTH KHz switch to 25.
(3) Tune in the desired signal with the

TUNING con t ro l .  For  f ina l  tun ing ,  se t  the
TUNE/SCAN control to TUNE.

(4) Set the FR GAIN control to AGC (fully
clockwise).

(5) Adjust the audio level with the AF GAIN
control.

3-6. Equipment Stopping Procedure
To stop the receiver, set the MODE switch to PWR
OFF. Refer to the applicable technical manuals for
ancillary equipment stopping procedures.

Section Ill. OPERATION UNDER UNUSUAL CONDITIONS

3-7. Operation Under Emergency Conditions
a. Operation on Low Batteries. To conserve

batteries, set the EXT-PWR LT/BAT LT switch to
OFF.

b. Operation with Random-Length Antennas. In
an emergency, the radio set may be operated using
practically any random length of wire as an antenna.
Connect the random-length antenna to the WHIP
connector and set the WHIP/50   ANT switch to
WHIP.

3-8. Recognition and Identification of Jamming
Under real or simulated tactical conditions the
receiver can be jammed by the enemy. Enemy
jamming is done by transmitting a strong signal on
the same frequency as that used by the receiver for
communication, making it difficult or impossible to
receive the desired signal. Unusual noises or strong
interference heard on the receiver may be enemy
jamming, signals from a friendly station noise from
a local source, or the receiver may be defective. To
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determine if the interference is originating in the
receiver, disconnect and remove the antenna leads,
or short the WHIP post to the chassis. If the in-
terference continues, the receiver is defective.
Enemy jamming signals may be typed as continuous
wave or modulated. A jamming signal may be in-
tended to block a single frequency. This is called
spot jamming. The enemy may use one or several
transmitters to jam a block or band of frequencies.
This method is called barrage jamming.

a. Continuous-Wave Jamming. Cw jamming is
transmitted as a steady carrier. This signal beats
with another signal and produces a steady tone in
the headset. Cw jamming signals may also be keyed
by using a random on-and-off signal or using actual
code characters keyed to the same rate or a little
faster than the signal being received.

b. Modulated Jamming. Modulated jamming
signals may consist of noise, laughter, singing,
music, various tones, or most any unusual sound, or
it may be a combination of these sounds. Various
types of modulated jamming signals are explained
below.

(1) Spark. This is one of the simplest, most
effective, and most easily produced jamming
signals. This type of signal sounds very rough,
raspy, and sometimes like an operating electric
motor with sparking brushes. The signal is very
broad; therefore, it will interfere with a large number
of communication channels.

(2) Sweep-through. This signal is the result of
sweeping or moving a carrier back and forth across
your frequency at a slow or rapid rate. The numerous
signals of varying amplitude and frequency produce
a sound like that of a low-flying airplane passing
overhead. This type of jamming is effective over a
broad range of frequencies. When it is varied
rapidly, it is effective against all types of voice
signals.

(3) Stepped tones or bagpipes. This signal
usually consists of several separate tones. The tones

are transmitted in the order of first increasing and
then decreasing pitch, repeated over and over. The
audible effect is like the sound of a Scottish bagpipe.

(4) Noise. Noise is random both in amplitude
and frequency. It produces a sound similar to that
heard when a receiver is not tuned to a station and
the AF GAIN control is turned to maximum.

(5) Gulls. This signal consists of a quick rise
and a low fall of a variable audio frequency. The
sound is similar to the cry of the sea gull.

(6) Tone. This signal consists of a single audio
frequency of unvarying tone. It produces a steady
howl in the headset. Another use of tone is to vary it
slowly. This produces a howling sound of varying
pitch.

3-9. Antijamming Procedures
When it is determined that the incoming signal is
being jammed, notify the immediate superior officer
and continue to operate the equipment. To provide
maximum intelligibility of jammed signals, follow
one or more of the operational procedures below. If
these procedures do not provide sufficient signal
separation for satisfactory operation, change to an
alternate frequency.

a. Operate the receiver as outlined in paragraph
3-5.

b. Detune the tuning control several degrees on
either side of the desired signal. This may cause
some separation of the desired signal and the
jamming signal.

c. Set the BANDWIDTH KHz control to the
narrowest bandwidth which will allow reception of
the desired signal.

d. Vary the RF GAIN control. This may reduce
the jamming signal enough to permit the weaker
desired signal to be heard.

e. Use either lsb, usb, or standard cw mode.
These modes are less susceptible to jamming.

f. If both whip and doublet antennas are con-
nected to the receiver, switch the WHIP/50   ANT
switch to obtain the best reception.

Section IV. PREPARATION FOR MOVEMENT

3-10. Manpack or Fixed Configuration
a. Manpack Configuration. The manpack con-

figuration of the radio set may be transported while
assembled if further use is anticipated. However, if
the equipment will not be used immediately at the
new location, it should be disassembled as follows:

(1) Set the MODE switch to PWR OFF.
(2) Disconnect the ship antenna from the

WHIP connector.

(3) Disconnect the headset from the AUDIO
connector.

(4) Remove the rear cover of the receiver by
loosening the two captive screws.

(5) Remove the batteries from the receiver.
(6) Reinstall the rear cover and secure with the

two captive screws.
b. Fixed Configuration. Disassemble the fixed

configuration as follows:
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(1) Set the MODE switch to PWR OFF.
(2) Disconnect the 115-vac or 230-vac power

cable from the EXTERNAL POWER connector and
from the power outlet.

(3) Disconnect the whip antenna (if installed)
from the WHIP ANT connector.

(4) Disconnect the doublet antenna (if installed)
from the 50     ANT connector.

(5) Disconnect the headset from the AUDIO
connector.

NOTE
Perform the following steps only if batteries
are installed in the receiver.
(6) Remove the rear cover of the receiver by

loosening the two captive screws.
(7) Remove the batteries from the receiver.
(8) Reinstall the rear cover and secure with the

two captive screws.

3-11. Vehicular Cofiguration
(fig. 2-4).

The vehicular conf igurat ion is not normal ly
disassembled for movement unless no further use of
the radio set is anticipated. If the radio set will not

be used immediately at the new location, or if it will
be installed in a different vehicle, disassemble the
equipment as follows:

a. Set the MODE switch to PWR OFF.
b. Disconnect the 24-vdc power cable from the

EXTERNAL POWER connector and from the
vehicle power connector.

c. Disconnect the whip antenna from the WHIP
ANT connector.

d. Disconnect the headset from the AUDIO
connector.

e. Loosen the thumbscrews on the vehicle mount
and remove the receiver from the mount.

f. Remove the vehicle mount by removing the
attaching hardware.

NOTE
Perform the following steps only if batteries
are installed in the receiver.

g. Remove the rear cover of the receiver by
loosening the two captive screws.

h. Remove the batteries from the receiver.
i. Reinstall the rear cover and secure with the two

captive screws.
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CHAPTER 4

OPERATOR AND ORGANIZATIONAL MAINTENANCE

Section I. GENERAL

4-1. Scope of Maintenance to visual inspection, operational testing, external

This chapter describes the operator and organi-
cleaning, and minor retouching of paint. Organi-

zational maintenance requirements for Radio Set
zational maintenance includes all of the preven-

AN/URR-69. These requirements include preven-
tive and corrective maintenance duties described

tive maintenance, troubleshooting, adjustment,
in this chapter.

removal, cleaning, inspection, repainting and re-
finishing, installation, and testing. 4-3. Tools and Equipment

All tools and equipment required for operator and
4-2. Maintenance Duties organizational maintenance are listed in the
Operator maintenance of the radio set is limited Maintenance Allocation Chart (Appendix C).

Section II. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

4-4. General

To insure that the radio set is always ready for
operation, it must be inspected systematically so
that any defects may be discovered and corrected
before they result in serious damage or failure.

4-5. Preventive Maintenance Checks and
Services Charts

The necessary preventive maintenance checks
and services to be performed are listed and de-
scribed in tables 4-1 and 4-2. The item numbers
indicate the sequence of minimum inspection re-
quirements. If defects are discovered during oper-
ation as soon as operation has ceased. Stop oper-
ation immediately if a deficiency is noted which
would damage the equipment. Record all deficien-
cies, together with the corrective action taken in
accordance with TM 38-750.

4-6. Cleaning

a. Clean dust and loose dirt from exterior
surfaces with a damp cloth. Mild detergent may
also be used, if desired.

WARNING
The fumes of TRICHLOROETHANE are
toxic. Provide thorough ventilation when-
ever it is used; avoid prolonged or re-
peated breathing of vapor. Do not use
near an open flame or hot surface;
trichoroethane is nonflammable but heat
converts the fumes to a highly toxic
phosgene gas the inhalation of which
could result in serious injury or death.
Prolonged or repeated skin contact with

trichoroethane can cause skin inflamma-
tion. When necessary, use gloves, sleeves
and aprons which the solvent cannot
penetrate.

b. Remove grease, fungus, corrosion, and
ground-in-dirt from exterior surfaces using a
clean cloth dampened in trichloroethane. Use a
short-bristled brush on connectors and hard to
reach areas. Allow the surface to air dry.

4-7. Repainting and Refinishing

a. Refer to SB 11-573 to determine the proper
finish to use.

b. Refer to TB 43-0118 for refinishing proce-
dures.

c. Do not paint connectors, controls, FRE-
QUENCY MHz windows, or panel meter face.

4-8. Operational Checks

a. Install the batteries in the receiver per
paragraph 2-5a.

b. Install the radio set in the manpack configur-
ation (para 2-5).

c. Operate the radio set in each operating mode
on several assigned frequencies. Verify that satis-
factory reception is possible on each assigned
frequency.

d. Install the radio set in the freed configuration
(para 2-5c). (If available, install both a whip and a
doublet antenna).

e. Repeat step c above. Test operation using
both the whip and doublet antennas, if available.

f. Install the radio set in the vehicular configur-
ation (para 2-6).
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Table 4-1. Operator/Crew Preventive Maintenance Checks and Services

Sequence Item to be
No. inspected
1 Exterior surfaces

2 Intercabling and
connectors

3 Meter face and
and dial face

4 Fuses
5 Batteries
6 Knobs, controls,

and switches
7 Operational check..
8 Panel light. . . .

Procedure

Clean the exterior surfaces of the unit.

WARNING
Do not clean the equipment if the power is on.

Check all interconnecting cables and connectors for cracks and breaks. Replace cables that
have cracks or broken connectors.

Check to see that the meter face and dial face are not loose or broken.

Check fuses for correct value. Check spare for proper value.
Check batteries for a full charge (using front panel meter). Replace batteries if necessary.
While making the operational checks (item 7) observe that the mechanical action of each

knob, switch, and control is smooth and free of external or internal binding.
Operate the equipment on an authorized frequency to verify its capabilities.
Check operation of panel light.

Table 4-2. Organizational Preventive Maintenance Checks and Services

Sequence Item to be
No. inspected Procedure

1 115-vac power cable Inspect cable for cuts, loose connectors, or other damage.
2 24-vdc power cable Inspect cable for cuts, loose connectors, or other damage.
3 230-vac power cable Inspect cable for cuts, loose connectors, or other damage.
4 Vehicle. a. Inspect mount for dents, cracks, scratches, or other obvious damage.

b. Inspect mount for dirt, grease, fungus, or corrosion. Clean as necessary.
c. Impact mount for damage to finish. Repaint as necessary.

5 Receiver . . . . . . Operationally test the receiver.

g. Repeat step c, above.
h. Shutdown the equipment per paragraph 3-6. 

References

(Para 4-6.)

(Fig. 3-1.)

(Fig. 3-1.)

(Para 2-5a.)
(Fig. 3-1.)

(Para 4-8.)
(Para 2-5b.)

References

(Para 4-6.)
(Para 4-7.)
(Para 4-8.)

i. Unless further operation is anticipated, dis-
assemble the vehicular configuration per paragraph
3-11.

Section III. TROUBLESHOOTING

4-9. General conjunction with the operational checks (para 4-8)
When an equipment malfunction occurs, the in- and preventive maintenance checks listed in tables 4-
formation in this section will aid in isolating the 1 and 4-2. When an abnormal condition or result is
trouble to a defective unit or item of equipment. The observed, locate the appropriate symptom in the
defective equipment may then be forwarded to a Malfunction column of table 4-3. The procedure
higher level of maintenance. listed in the Corrective action column should then

4-10. Troubleshooting Chart correct the trouble. Refer any trouble that is beyond

Troubleshooting of the radio set is accomplished in
the scope of operator and organizational main-
tenance to a higher level of maintenance.

Section IV. ORGANIZATIONAL MAINTENANCE

4-11. General
This section describes the corrective maintenance

to return the radio set to service following a
malfunction.

procedures required by organizational maintenance
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a. Troubleshooting of this equipment is based
upon the operational checks (para 4-8) and the
prevent ive maintenance checks l is ted in tables 4-1
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4-12. Equipment Removal and Installation
a. When the equipment is used in the manpack or
 fixed configuration disassemble the receiver as

and 4-2.
b. Perform the checks and corrective measures

out lined in paragraph 3-10. When the equipment is
used in a vehicular configuration follow the

indicated in the troubleshooting chart tables 4-3 and
4-4. Refer any troubles beyond the scope of the

procedures outlined in paragraph 3-11.
b. To install the equipment after maintenance

organizational  level to a higher level of maintenance. has been performed follow the procedures outlined in
paragraph 2-5 for the manpack or fixed configuration

2-6 for the vehicular configuration.and paragraph

Table 4-3. Operator’s Troubleshooting

Item Trouble sympton

1 Receiver completely inoperative.

2 Low signal power(Weak audio output)

3 Static or noise in Receiver

4 Panel lamp inoperative

5 Improper setting of switches.

Malfunction
Radio set inoperative from internal

batteries.

Radio set inoperative from 115-vac
power.

Radio set inoperative from 230-vac
power.

Radio set in operative from 24-vdc
power.

Only noise heard in headset (no signals
received).

Receive audio weak or garbled (all
modes and frequencies )

Receive audio week or garbled (one
mode or one frequency band only)
Dial light or panel meter inoperative.

a.
b.

c.
d.

a.
b.

c.

d.
a.
b.

Probable trouble

Fuse
POWER MODE switch not in
proper position for source voltage
Defective source voltage
Defective power plug

Antenna in wrong area
RF Gain or AF GAIN control out of
adjustment

Damaged antenna connection

Weak batteries (when used)
Enemy jamming
Loose antenna connection

Defective panel lamp

a. BANDWIDTH kHz switch in
improper setting.

b. RF GAIN control. Signals weak or
fading rapidly.

Table 4-4. Organizational Troubleshooting

a.
b.
c.
a.
b.

c.
a.
b.

c.
a.
b.

c
a.
b
a.
b
c.

Probable cause
Blown fuse . . . . . . . . . .
Batteries defective. . . . . ... . . . . . . . . . .  
Receiver defective . . . . . . . . . . . . .. . . 
Blown fuse . . .  . . . . . . . . . .  .
115-vac power cable defective

Receiver defective . . . . . . .. . . . . . . . . . 
Blown fuse.. . . . . . . . . . . . . . . . . . . .
230-vac power cable defective

Receiver defective . . . . . . . .. . . . . . . . . . . . . . .
Blown fuse . . . . . . . . . .. . . . . . . . . . . .. . .
24-vdc power cable defective

Receiver defective . . . . .. . . . . . . . . . . . . .. .
Antenna  defective. . . . . . . . . . . . . . . . . . . . . .
Receiver defective. . . . . . . . . . . . . . . . . . .. .. . .. .
Headset defective . . . . . .. . . .. . . . .. . .. . . . . . .
Antenna defective. . . . . . . . . . . . . . .. . . . . ... .
Receiver defective. . . . . . . .. . . . .. . . . . ... .

Receiver defective. . . . .. . . .. . .. .

Receiver defective. . . . . . . . . . . . .. . . . .

Checks and correc-
tive action

Replace fuse.
Check position of POWER MODE
switch for proper position.
Replace if defective.
Check plug for damage. Refer to a higher
level of maintenance for repair.
Move antenna.
Readjust controls.

Check antenna for damage, tighten, or
replace. Refer to higher level of
maintenance for repair.
Check and replace if required.

Tighten connection.
Refer to higher level maintenance

for replacement.
Check for proper setting.

Set RF GAIN control to AGC.

Corrective action
a. Replace fuse (para 4-13).
b. Replace batteries (para 2-5a.
c. Replace receiver.
a. Replace fuse (para 4-13).
b. Replace cable. Forward defective

cable to higher level maintenance.
c. Replace receiver.
a. Replace fuse (para 4-13).
b. Replace cable. Forward defective

cable to higher level maintenance.
c. Replace receiver.
a. Replace fuse (para 4-13).
b. Replace cable. Forward defective

cable to higher level maintenance.
c. Replace receiver.
a. Replace antenna.
b. Replace receiver.
a. Replace headset.
b. Replace antenna
C. Replace receiver.
Replace receiver.

Replace receiver.
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4-13. Receiver Parts Removal and Replacement
a. General. Maintenance and repair of the

receiver at the organizational level is limited to the
replacement of batteries, knobs, and fuses.

b. Fuse Replacement.
(1) Replace the rear-panel fuse as follows:

NOTE
A spare fuse (SPARE location) is provided
to allow the receiver to be placed back in
service quickly after a fuse blows. If the
spare fuse is installed in the receiver, install
a new 0.5-ampere fuse in the SPARE
location as soon as the operational or tactical
situation allows.

(a) Set the MODE switch to PWR OFF.
(b) Disconnect the external power cable (if

connected).
(c) Remove the cap from the fuseholder by

turning counterclockwise.
CAUTION

Do not replace the fuse with one of a higher
rating. Use a 0.5-ampere fuse as specified in
the repair parts and special tools list.

(d) Remove the fuse from the cap and replace
it with the new fuse.

(e) Install the cap on the fuseholder and
tighten by turning clockwise.

(2) Replace internal fuses as follows:
NOTE

Refer to figure FO-25 for locations of internal
fuses. Two spare fuses are provided to allow
the receiver to be placed back into service
quickly after a fuse blows. One of the spare
fuses is rated at     ampere and is a

replacement for F2 or F4. The other spare
fuse is rated at   ampere and is the
replacement for F3. If one of the spare, fuses
is used as a replacement, install a proper
rated fuse in spare location as soon as
possible.

(a) Set the MODE switch to PWR OFF.
(b) Disconnect the external power cable (if

connected).
(c) Remove the receiver bottom cover by

loosening the three captive screws.
CAUTION

Do not replace the fuses with ones of higher
rating. Use     ampere or     ampere fuses as

specified in the repair parts and special tools
list.

(d) Remove the blown fuse pulling straight
out of the parent board.

(e) Install a new fuse by inserting the two
pins into the sockets in the parent board.

(f) Reinstall the receiver bottom cover and
secure with the three captive screws.

4-14. Vehicle Mount Disassembly and Reassembly
(fig. 4-1)

a. Disassembly of Mount (fig. 4-1).
(1) Remove the thumbscrew/retainer assembly

from mounting base plate by removing four
mounting screws.

(2) Remove pin from thumbscrew.
(3) Remove half clamp by turning thumbscrew

counterclockwise.
(4) Remove retainer, flat washer, and lock-

washer from thumbscrew.
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Figure 4-1. Vehicle mount parts locations.

b. Inspection.
(1) Inspect all parts of the thumbscrew-retainer

assembly for damage, signs of wear, or corrosion.
(2) Inspect mounting base plate for dents,

cracks, warping, or damage to finish.
c. Cleaning. Refer to paragraph 4-6 for general

cleaning procedures.
d.  Repa in t ing  and  Ref in ish ing .  Refer  to

paragraph 4-7 for repainting and refinishing in-
structions.

e. Reassembly (fig. 4-1).
(1) Slide lockwasher, flat washer, and retainer

on thumbscrew.
(2) Pass thumbscrew through the front hole

(slide with leveled edge) of half clamp, through the
back hole of retainer, then through the other hole-in
half clamp. Turn thumbscrew clockwise to thread it
through half clamp.

(3) Install pin in thumbscrew.
(4) Install the thumbscrew/retainer assembly

on mounting base plate with the four mounting
screws.

(5) Secure mounting screws by using a small
amount of Locktite Grade H on the threads of each
Screw.
4-15. Maintenance of Ancillary Items

a External Power Cables. The 115-vac, 230-vac,
and 24-vdc power cables are not repairable at the
organizational maintenance level. Forward damaged
or defective cables to higher level maintenance for
repair.

b. Other Anci l lary I tems. O r g a n i z a t i o n a l
maintenance of other ancillary items (headset,
antennas, etc.). are covered in separate technical
manuals.
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C H A P T E R  5

F U N C T I O N I N G  O F  E Q U I P M E N T

Section I. UNIT FUNCTIONING

5-1. General

This sect ion covers component funct ioning
of Radio Receiver R-1444/UR. The infor-
mat ion in this sect ion may be used as a
t r o u b l e s h o o t i n g  a i d  t o  i s o l a t e  a  f a u l t  t o
a speci f ic  subassembly.

5-2. Block Diagram Analysis
(fig. FO-1).

a General. The received rf signal (0.5000 to
29.9999MHz) enters the receiver through the WHIP

or 50  ANT connector on the front or rear panel of
the unit. The signal passes through a bandpsss filter
(A6) to an amplifier/mixer (A7, A8) stage. Here, the
signal is upconverted to the first if of 159.545 MHz.
After amplification, the signal is converted to the
second if of 455 kHz. Control signals for the
oscillators (pump vfo’s) are provided by the syn-
thesizer circuits for both of these conversions. The
455 kHz signal is amplified (A8) and demodulated to
produce the receiver’s audio, if, and diode outputs
(at the front and rear panel connectors). Basically,
the receiver contains six blocks of circuits. These are
the preselector, control, synthesizer, if amplifier,
demodulator, and power circuits. Each of these
circuits are described in the following sub-
paragraphs.

b. Preselector Circuits. The preselector assembly
(1A2) contains the switched input bandpass filters
and the amplifier/mixers and oscillators (A1 through
A9) required for the two frequency conversions. The
bandpass filters are contained on two subassemblies.
Subassembly filter (A4) contains the 0.5 to 9.0 MHz
filters and subassembly filter (A6) contains the 9.0
to 30.0 MHz filters. Filter selection is provided by
rotary wafer switches at the inputs (S1) and outputs
(A9) of the filter networks. The bandpass filters aid
in image rejection and isolation of the if and mixer
frequencies from the antenna. The first frequency
conversion (to 159.545 MHz) is performed by the
parametric amplifier frequency mixer stags module
(A7). The (hf) oscillator (2A1) used for this con-
version is precisely controlled by the synthesizer
using phase-lock techniques. A second mixer am-
plifier (A8) and oscillator (2A2) are used to convert

the signal to the 455 kHz second if. A fixed 160 MHz
oscillator is used for this conversion.
This 160-MHz signal is additionally mixed with a
5.545 to 6.545 MHz signal from phase-locked (if)
oscillator (A5). The resulting 165.545 to 166.545
MHz signal is routed through helical filter 1A3, then
back to high loop mixer (A3). This mixer also
receives a 129.545 to 159.045 MHz imput from the hf
vfo. The resulting 7 to 36 MHz signal is fed to 1A4 to
complete the MHz frequency servo loop (d below).

c. Control Circuits. Most of the receiver’s manual
controls and associated circuits are contained in
module 1A1. Refer to paragraph 3-2 for a complete
description of the various controls. The frequency
control portion of assembly 1A1 contains eight
printed-circuit wafer switches. Six of these switches
generate a 21-bit data word which is used to preset
the synthesizer variable dividers on modules 1A4
and 1A5 (d below). The other two switches have
precision resistors deposited on the circuit board
between the contacts. These switches provide precise
control voltages to the two pump vfo’s on preselector
1A2 (d below).

d. Synthesizer Circuits. Portions of the syn-
thesizer are located on modules 1A2, 1A4, 1A5, and
1A6. The synthesizer contains two frequency servo
loops. A megahertz loop provides for 1-MHz
frequency interpolations by translating a pump
variable frequency down to a 1-MHz reference
signal. Preselector module 1A2 (b above) contains
the pump vfo for this loop (A1). The high-frequency
variable divider is located in module 1A4. Module
1A6 contains the 1-MHz reference oscillator for this
loop. A 100-Hz loop provides 100-Hz, 1-kHz, 10-
kHz, and 100-kHz frequency interpolation by the
pump vfo frequency down to a 100-Hz reference
signal. Module (A2) also contains the pump vfo for
this loop (A5). The low-frequency divider is located
in module 1A5. The 100-Hz reference signal is
developed on rf oscillator 1A6.

e. IF Amplifier. A separate i f  ampl i f ier is
provided for the 455 kHz second if. This amplifier
(module 1A8) provides approximately 100 db of gain
as well as selectivity. Agc for the preselector circuits
is also developed by this module.
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f Demodulator Circuits. The demodulator cir-
cuits are contained on module 1A7. This module
converts the 455-kHz if signal to an audio signal
for output to the AUDIO and RECORD connec-
tors.

g. Power Circuits. The receiver is capable of
operation from internal batteries or from 24 vdc,
115 vac, or 230 vac external power. Selection of
the power source is accomplished by setting the
POWER MODE switch to the desired position and
connecting the receiver to the power source using
the proper cable. If the internal batteries are
selected, the 10 to 16 vdc battery power is routed
through the POWER MODE switch (INTERNAL
position) and the front panel MODE switch to

Section II.

power supply 1A9. When external vdc is used, the
power is routed through a filter and an 0.5-ampere
fuse, then through the MODE switch to 1A9.
When operation is from 115 vac or 230 vac, the
power is applied through a transformer where it
is stepped down to approximately 24 volts. The
power is rectified and filtered into 24 vdc, then
routed to 1A9 through the fuse and the MODE
switch. Module 1A9 converts the 10 to 15 vdc
battery voltage or the 24 vdc power to +5, -5, +9,
and +50 vdc outputs. The +5, -5, and +9 vdc
outputs are used by modules 1A1 through 1A8 to
power the receiver circuits. The +5 vdc power is
used in control assembly 1A1 to develope the vfo
control voltages for preselector module 1A2.

Deleted

Section III. Deleted

5-2 Change 2
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CHAPTER 6

DIRECT SUPPORT MAINTENANCE

Section I. GENERAL

6-1. Scope 6-2. Tools and Test Equipment

This chapter describes the direct support main- All tools and test equipment required for direct
tenance requirements for Receiving Set, Radio maintenance are listed in the Maintenance Allo-
AN/URR-69. These requirements include trouble- cation Chart (app C).
shooting, maintenance, testing, and adjustment.

Section II. TROUBLESHOOTING

CAUTION 6-3. General
This equipment contains transistor cir- This section contains procedures for isolating and
cuits so observe the following precautions localizing faulty subassemblies in Receiver R-
to prevent damage to the components. 1444/UR. The defective subassemblies shall be
1. Test equipment requires an isolation
transformer in the power supply circuit.

routed to depot maintenance for repair.

2. Use a coupling capacitor before connec-
ting the test equipment directly to tran-
sistor circuits (not necessary for multi- 6-4. Troubleshooting Chart

meters or VTVM’s) Troubleshooting of the receiver is accomplished
3. OBSERVE BATTERY POLARITY. by systematically testing the receiver and subas-
Polarity reversal may damage transis- sembly inputs and outputs. Table 6-1 should be
t o r s . used as a guide in isolating common faults in the
4. Battery eliminators used in testing rece ive r . B e  s u r e  t h a t  o r g a n i z a t i o n a l
must have good voltage regulation and troubleshooting (table 4-4) has been previously
low ac ripple so the voltage rating of the accomplished, and the fault has been isolated to
transistor equipment being tested is not the receiver’s internal circuits or components
exceeded. prior to accomplishing these procedures.

Section III. MAINTENANCE

6-5. General

This section contains corrective maintenance pro-
cedures for Receiver R-1444/UR. Instructions are
provided for disassembly, inspection, repair and
reassembly of the receiver.

6-6. Disassembly of Receiver
(figs. FO-15 and FO-16)

NOTE
Disassemble the receiver only to the ex-
tent necessary to make repairs. Do not
disassemble the receiver beyond that
which is specified in this paragraph. The
receiver control/preselector (front end as-

sembly) (1A1 thru 1A3) shall not be disas-
sembled, but shall be replaced with a
spare unit when probable fault is deter-
mined to be in 1A1 thru 1A3 during
troubleshooting.

a. Cover and Battery Removal (fig. FO-15 and
FO-16)

(1) Set the MODE switch to PWR OFF.
(2) Remove the battery cover (1) (fig. FO-15)

by loosening the two captive screws (2).
(3) If batteries are installed in the receiver,

remove them.
(4) Remove the top cover (3) by removing the

five attaching screws (4).

6-1
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I t
1.

2.

Table 6-1. Troubleshooting

NOTE
If a receiver fault cannot be corrected by using the procedures in this table, the fault may be in the
wiring or components of receiver housing (1MP1). Make resistance and continuity checks of the receiver
housing assembly per paragraph 6-23 and figure FO-16. Refer to TM 11-5820-771-24P to determine if
replacement components are provisioned at the direct support maintenance level. If a replacement part is
not available, forward the receiver housing to depot maintenance for repair.

Symptom
Receiver inoperative on batteries or
external power (all modes and band-
widths).

Receiver inoperative on external power
only.

3. No audio signal output at either AU-
DIO connector.

4. Audio signal abnormal in one mode
only (CW, 1sb, usb, am, or fm).

5. Audio signal abnormal in one band-
width only.

6. Audio signal abnormal in one band of
frequencies only (0.5-1, 1-2, 2-3, 3-5, 5-
9, 9-15, 15-22, 22-30 MHz).

7. DIODE connector output abnormal or
missing.

8. IF OUT connector output abnormal or
missing.

9. RECORD connector output abnormal
or missing.

a.

b.

c.

a.
b.

c.

d.

a.

b.

c.

d.

e.

a.

b.

c.

a.

b.

a.

Probable trouble
POWER MODE switch (1S1) or
MODE switch (1A1S5) defective.

Power supply 1A9 defective.

Fuse 1F2, 1F3, or 1F4 blown.

Fuse/F1    blown.
Power cable defective.

POWER MODE switch (S1) defec-
tive.

Power supply 1A9 defective.

MODE switch (1A1S5) or AF GAIN
control (1A1R2) defective.

Preselector 1A2 defective.

Demodulator/audio converter am-
plifier assembly 1A7 defective.
If amplifier 1A8 defective.

Power supply 1A9 defective.

MODE switch (1A1S5) defective.

Demodulator/audio assembly 1A7
defective.
If amplifier 1A8 defective.

BANDWIDTH kHz switch (1A1S4)
defective.

If amplifier 1A8 defective.

Preselector 1A2 defective.

If amplifier 1A8 defective.

If amplifier 1A8 defective.

Demodulator/audio assembly 1A7
d e f e c t i v e .

a.

b.

c.

a.
b.

c.

d.

a.

b.

c.

d.

e.

a.

b.

c.

a.

b.

a..

Corrective action
Measure switch continuity (fig.
FO-16 and para 6-3e). Replace de-
fective front end assembly (para 6-
6c and 6-9c).
Test 1A9 (para 6-22). Replace 1A9
if needed (para 6-6f and 6-9d).
Replace fuse (fig. FO-15).

Replace fuse.
Replace and repair cable (para 6-
8b).
Measure switch continuity (fig.
FO-16). Replace front end assem-
bly if necessary.
Test 1A9 for 24 vdc input and 12.5
vdc output (para 6-22). Replace
1A9 if needed (para 6-6f and 6-9d).

Make 1A1 resistance and continu-
ity checks (table 6-2e and h). Re-
place front end assembly if defec-
tive (para 6-6c and 6-9c).
Test 1A2 (para 6-15). Replace front
end assembly if necessary (para 6-
6c and 6-9c).
Test 1A7 (para 6-20). Replace 1A7
if necessary (para 6-6b and 6-9e).
Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).
Test 1A9 (para 6-22). Replace 1A9
if necessary (para 6-6f and 6-9d).

Measure switch continuity (table
6-3e) and replace front end assem-
bly if defective (para 6-6c and 6-
9c).
Test 1A7 (para 6-20). Replace 1A7
if necessary (para 6-6b and 69e).
Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).

Measure switch continuity (table
6-3f) and replace front end assem-
bly if defective (para 6-6c and 6-
9c).
Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).

Test 1A2 (para 6-15). Replace front
end assembly if necessary (para 6-
6c and 6-9c).

Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).

Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).

Test 1A7 (para 6-20). Replace 1A7
if necessary (para 6-6b and 6-9e).

6-2 Change 2
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Table 6-1. Troubleshooting-Continued

It Symptom

10. Receiver frequency is unstable (fre-
quency control loop out of lock).

11. Receiver dial does not agree with re-
ceived signal frequency (control loop
locked off frequency). 

12.

13.

Receiver frequency is unstable (un-
locked) on some MHz frequencies only.

Receiver frequency is unstable (un-
locked) on some kHz frequencies only.

(5) Remove the bottom cover (5)
the three attaching screws (6).

b. Circuit Card Removal. Remove

b.

a.

b.

c.

d.

e.

a.

b.

c.

Probable trouble
If amplifier 1A8 defective.

High frequency divider 1A4 defec-
tive.

Abnormal or missing preset from
1A1.

Abnormal or missing 7-36 MHz
output from 1A2.

Abnormal or missing control line
output from 1A5.

Abnormal 1 MHz output from 1A6.

Preselector 1A2 defective.

Low frequency divider 1A5 defec-
tive.

High frequency divider 1A4 defec-
tive.

MHz preset line open or shorted.

kHz preset line open or shorted.

b.

a.

b.

c.

d.

e.

a.

b.

c.

Corrective action
Test 1A8 (para 6-21). Replace 1A8
if necessary (para 6-6b and 6-9e).

Check all inputs and outputs of
1A4 (para 6-17). Trace abnormal
inputs back to their source (1A1,
1A2, 1A5, or 1A6) and make addi-
tional measurements as required.
If all inputs are normal, replace
1A4 (para 6-6b and 6-9e).
Check 1A1 preset outputs (tables
6-6 through 6-10). Replace front
end assembly if an improper out-
put is noted (para 6-6c and 6-9c).
Check 7-36 MHz output from 1A2
(para 6-15). Replace front end as-
sembly if an improper output is
noted (para 6-6c and 6-9c).
Check the control line output from
1A5 (para 6-18f). Replace 1A5  if an
improper output is noted (para 6-
6b and 6-9e).
Check the 1 MHz output from 1A6
(para 6-19d). Replace 1A6 if an
improper output is noted (para 6-
6b and 6-9c).

Check the 7-36 MHz output from
1A2 (para 6-17f). If this signal is
abnormal, replace front end assem-
bly (para 6-6c and 6-9c).
Test 1A5 (para 6-18). If all inputs
to 1A5 are normal and one of the
outputs is improper replace 1A5
(para 6-6b and 6-9e).
Check all inputs and outputs of
1A4 (para 6-17). Trace abnormal
inputs back to their source (1A1,
1A2, 1A5 or 1A6) and make addi-
tional measurements as required.
If all inputs are normal replace
1A4 (para 6-6b and 6-9e).

Check the MHz preset outputs from
1A1 (table 6-6). Replace front end
assembly if an improper output is
noted (para 6-6c and 6-9e).

Check the kHz preset outputs from 1A1
(tables 6-7 through 6-10). Replace
front end assembly if an improper 
output (para 6-c and 6-9c).

by removing securing the front end assembly (13) in the re- 
ceiver housing.

(2) Slide the assembly out of the housing to
circuit cards

1A4 through 1A8 (7, 8, 9, 10, 11) by pulling straight
gain access to the internal connectors. Assembly
fits snugly and may require movement to release

out with a card removal tool. seal.
c. Receiver Control/Preselector (Front End As- d. Deleted.

sembly) (1A1 through 1A3) Removal (fig. FO-15 e. Deleted.
and FO-16).

(1) Remove the 10 screws (12) (fig. FO-15)
f. Power Supply 1A9 Removal (figs FO-15, FO-

16).
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(1) Remove the self locking nuts (22) from the
four power, supply mounting studs.

(2) Unsolder and tag the wiring connected to
the power supply terminals (23).

(3) Remove the power supply (24) from hous-
ing assembly (25) by removing the two remaining
attaching screws (26).

6-7. Inspection
(fig. FO-15)

a. Remove and inspect c i rcui t  cards 1A4
through 1A8 (7, 8, 9, 10, 11) for cracks, warping,
corrosion, or signs of overheating.

b. Deleted.
c. Inspect control/preselector assembly 1A1 (13)

and 1A2 (19) for damage, corrosion, loose or miss-
ing hardware, or signs of overheating.

d. Inspect the exterior of power supply assembly
1A9 (24) for dents, corrosion, loose terminals, or
other damage.

e. Inspect the interior of receiver housing as-
sembly (25) for damage, corrosion, loose wires,
missing hardware, or signs of arcing or overheat-
ing.

f. Inspect the covers for damage, corrosion, or
missing hardware.

6-8. Replacement and Repair

a. Replacement. Refer to paragraphs 6-6 and
6-9 for replacement instructions for subassemblies
1A1 through 1A9.

b. Lamp DSI Replacment.
(1) Remove the knobs from front panel TUN-

ING and MHz controls.
(2) Remove 10 screws (12) (fig. FO-15) securing

front panel to case.
(3) Slide the assembly (13) straight out of case

to gain access to lamp assembly (1) (fig. FO-17).
(4) Remove outside screw (2) from MP19 and

lift lamp retaining assembly (3) to replace lamp
(4).

(5) Reassemble and replace front panel and
tighten screws.

c. Cable Repair. Repair of the power cables
consists of replacing faulty connectors. Refer to
figure 6-1 for wiring details. Tag all wires as they
are disconnected to aid in replacement.

F igure  6 -1 .  Cab le  w i r ing  d iagram.

6-4 Change 3



TM 11-5820-771-14

6-9. Reassembly (3) Install the two attaching screws (26) on
(fig. FO-15) top of the power supply.

a. Deleted.
b. Deleted.
c. Front End Assembly (1A1 through 1A3) Instal-

lation (fig. FO-15).
(1) Slide the assembly (13) into the receiver

housing (25).
(2) Secure the assembly in the housing with

the 10 attaching screws (12).
d. Power Supply 1A9 Installation (fig. FO-15).

(1) Remove wiring tags and connect the wir-
ing to the power supply terminals (23).

(2) Install the power supply (24) in housing
assembly (25) and secure with the hardware (22)
on the four mounting studs.

e. Circuit Card Installation. Install circuit cards
1A4 through 1A8 (7, 8, 9, 10, 11) in the receiver
case by pushing straight in to the parent board.

f. Cover and Battery Installation (fig. FO-15).

(1) If batteries will be used, install them in
the battery compartment.

(2) Install the battery cover (1) with the two
captive screws (2).

(3) Install the bottom cover (5) with the three
attaching screws (6).

(4) Install the top cover (3) with the five
attaching screws (4).

Section IV. TESTING

6-10. General

Direct support testing is limited to the testing of
all major subassemblies (1A1 through 1A9) while
these subassemblies are installed in the receiver
or extended by means of card or cable extenders.
When testing shows a subassembly to be defec-
tive, replace it with a serviceable item and for-
ward the defective subassembly to depot mainte-
nance for repair

6-11 Physical Tests and Inspection

a. Inspect the exterior of the unit as described
in table 4-1.

b. Check the MHz and TUNING controls for
torque (less than 25 inch/ounces), and ease of
operation.

c. Remove all covers and the batteries per
paragraph 6-6a.

d. Inspect the circuit cards and other subassem-
blies per paragraph 6-7.

d. Connect the power cable connector to a 115
or 230-vac outlet, as appropriate.

WARNING
The 115-vac or 230-vac power to the re-
ceiver is lethal. This voltage is present at
the input to transformer 1T1, which is
not accessible unless the rear panel is
removed. Do not remove the rear panel of
the receiver during the electrical tests.

e. Set the OPR VOLT SIGNAL LEVEL and the
EXT-PWR LT/BAT LT switches to OFF.

6-13. Receiver R-1444/UR (Unit 1) Testing

a. IF Output Test.
(1) Accomplish the preliminary test setup

(para 6-12).
(2) Connect the test equipment as shown in

figure 6-2.
(3) Set the receiver controls as follows:

6-12. Receiver Electrical Tests, Preliminary
Test Setup Control Setting

MODE -------------------------------- AM
NOTE TUNE/SCAN -------------------------- TUNE

These preliminary test setup procedures
are not applicable when testing modules
1A3, or 1A9. Refer to paragraphs 6-16
and 6-22, respectively.

a. Set the MODE switch to PWR OFF.
b. Set the POWER MODE switch to EXTER-

NAL.
c. Connect the applicable 115 vac or 230 vac

power cable to the EXTERNAL POWER connec-
tor.

BANDWIDTH kHz -------------------- 4.0
MHZ and TUNING -------------------- 1.9125 MHz
OPR VOLT/SIGNAL LEVEL ---------- SIGNAL LEVEL
RF GAIN ------------------------------ AGC
AF GAIN ------------------------------ fully clockwise
WHIP/50                       ANT------------------------            50           ANT

(4) Apply power to the signal generator.
(5) Set the signal generator for an output of

1.9125 MHz at 1.0 microvolts.
(6) Vary the generator frequency to produce a

peak reading on the electronic voltmeter. The
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Figure 6-2. IF output test connections.

the test equipment as shown involtmeter should indicate at least 110 millivolts. (2) Connect
(7) Disconnect the test setup. figure 6-3.

(3) Set the signal generator for a frequency
b. Audio and Recorder Output Test. of 10.1000 MHz with 1000 Hz, 30% amplitude

(1) Set the receiver controls per step a. (3) modulation, with an output level of 1 microvolt.
above, except set the receiver MHz and TUN-

  ING controls for a frequency of 10.1000 MHz.
Vary the generator frequency to produce 455.000
kHz IF output.

6-6
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(4) Measure the output at the receiver front
panel AUDIO connector, then at the rear panel
AUDIO connector using the voltmeter. The output
at both points should be 2.45 vrms minimum.

(5) Set signal generator to 2.5 µv output and
modulation level to 50%.

(6) Measure the output at the rear panel
RECORD connector. This level should be 3.0 vrms
minimum.

(7) Disconnect the test setup.
c. Agc Test.

(1) Set the receiver controls per step a. (3)
above, except for the following controls:

Control Setting
MODE USB
MHz and TUNING 15.9125
RF GAIN AGC

(2) Connect the test equipment as shown
figure 6-3.

in

(3) Set the signal generator for an output of
15.9125 MHz at 0.25 microvolts. Move the gen-
erator frequency to produce a peak reading on
the voltmeter ME-30E/U. Counter should read
454.0 kHz.

(4) Adjust the receiver AF GAIN control to
produce output of 2.45 vrms indication on the volt-
meter ME-30E/U.

(5) Change the signal generator output to
300 mv. The voltmeter should indicate less than
4.90 vrms minimum.

(6) Disconnect the test setup.
d. Diode Output Test.

(1) Set the receiver controls per step a (3)
above, except set the RF GAIN control to midrange.

(2) Connect the test equipment as shown in
figure 6-4.

(3) Set the signal generator for a frequency of
10.1000 MHz with an output level of 1.0 microvolts
(no modulation).

(4) Measure the output at the rear panel
DIODE connector with the multimeter TS-352 B/U.
The level at this point should be between -1.0 and

-3 .0  vdc .

Figure 6-4. Diode output test connections.
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(5) Disconnect the test setup.
e. Sensitivity Measurement. Overall receiver

sensitivity cannot be measured at the direct support
level, since the test equipment required is not
normally available at this maintenance level. Refer
to paragraphs 6-13a and 6-21 for approximate
sensitivity checks. If poor receiver sensitivity cannot
be corrected by these measures, return the receiver
to depot maintenance.

6-14. Receiver Control 1A1 Testing
a. Remove the front end assembly from

the receiver as described in paragraph 6-6c.
b. Make the continuity and resistance checks in

table 6-2 as follows:
(1) Set Multimeter TS-352 B/U to measure

resistance (RX1 or RX100 scale as required by the
measurement being made).

(2) Connect the multimeter leads as listed in
table 6-2 (FO-15, sheet 1).

(3) Set the receiver controls as specified in table
6-2.

c. Use extender cables to connect the
front end assembly to the receiver
housing.

d. Set the MODE switch to CW/FSK.
e. Apply power to the differential voltmeter

AN/USM-98 and allow 15 minutes warmup.

d. OPR VOLT/SIGNAL LEVEL Switch (S3).
 Multimeter Multimeter Reading Control

+lead -lead (OHMS) settings
P2-75 (RX10K) Gnd Infinity S3 to OFF
P2-75 (RX10K) Gnd 12 kilohms  ± 10% S3 to SIGNAL

P2-75 J4-B 7 kilohms  ± 10% S3 to SIGNAL

Gnd J4-B 10 kilohms  ± 10% S3 to SIGNAL

Gnd P2-75 Infinity S3 to OPR VOLT
P2-15 Gnd 112 kilohms       ± 10%    S3 to OPR VOLT 

Table 6-2. 1A1 General Continuity and Resistance Checks

Multimeter Multimeter
+lead -lead

a. General Wiring 1A1.
J3 pin 1
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
J4-H
J4-D
J4-C
J4-B
P3-A8
P3-A4 shield

   P3-A7 shield
P3-A7

0
Multimeter
+ l e a d

P3-A5
P3-A5 shield
P3-A4
P3-A4 shield
P3 -A3
P3-A3 shield

P2 pin 69
J4-J
P2-1O
P2-11
P2-14
P2-16
P2-18
P2-20
P2-26
P2-38
P2-33
P2-55
P2-7
P2-11
P2-9
P2-37
P5
P5 shield
P4
P4 shield
P6
P6 shield
P7
P7 shield
P8
P8 shield

Reading
(OHMS)

0
0

 
Infinity

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Control
settings

Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any
Any

Table 6-2. 1A1 (General Continuity and Resistance Checks
–Continued

Multimeter Multimeter Reading Control
+lead -lead (OHMS) settings
b. WHIP/50    ANT Switch.

P3-A2 Gnd 0 ANT switch to WHIP
P3-A1 P1 0 ANT switch to WHIP
J1 (WHIP) P1 0 ANT switch to WHIP
J2 (50    ANT) P1 0 ANT switch to 50  
P3-A2 P1 0 ANT switch to 50 
P3-A1 Gnd 0 ANT switch to 50  
P3-A2 shield Gnd 0
P3-A1 shield Gnd 0

C. EXT-PWR LT/ BAT LT Switch (S2).
Multimeter  Multimeter Reading Control

+lead –lead (OHMS) settings

Gnd P2-65 Infinity S2 to OFF
Gnd P2-65 55 ohms  ± 10% S2 to EXT-PWR
Gnd P2-15 55 ohms  ± 10% S2 to BAT LT
Gnd P2-15 Infinity S2 to OFF

Gnd J4-B Infinity

e. MODE Switch (S5).

P2-37
P2-37
P2-37
P2-37
P2-37
P2-37
P2-37
P2-17
P2-17

Multimeter
-lead

P2-56
P2-56
P2-56
P2-58
P2-59
P2-33
P2-34
P2-19
P2-19

P2-13 P2-15
P2-13 P2-15

Reading
(OHMS)

o
0
0
0
0
0
0

Infinity
o

Infinity
o

S3 to OPR VOLT

Control
settings

S5 to CW
S5 to LSB
S5 to USB
S5 to AM
S5 to FM
S5 to LSB
S5 to USB
S5 to PWR OFF
S5 to all remaining

positions
S5 to PWR OFF
S5 to all remaining

positions

f. BANDWIDTH kHz Switch (S4) and MODE Switch (S5).
Multimeter Multimeter Reading Control

+lead -lead (OHMS) settings

P2-37 P 2 - 3 0  0 S4 to 1 kHz S5 to CW, AM, FM
P2-37 P 2 - 3 1  0 S4 to 4 kHz S5 to CW, AM, FM
P2-37 P 2 - 3 2  0 S4 to 25 kHz S5 to CW, AM, FM
P2-37 P 2 - 3 3  0 S5 to LSB
P2-37 P 2 - 3 4  0 S5 to LSB
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Table 6-2. 1A1 General Continuity and Resistance Checks
-Continued

g. RF GAIN Control (R1)
Multimeter Multimeter Reading Control

+lead -lead (OHMS) settings
P2-57 P2-74 Infinity R1 to CW (AGC)
P2-57 P2-74 1.0 kilohm  ± 10% R1 to CCW
Gnd P2-74 0 R1 to CCW

h. AF GAIN Control (R2).
Multimeter Multimeter Reading Control

+lead –lead (OHMS) settings
P2-76 Gnd 0 R2 to CCW
P2-76 P2-78 0 R2 to CW
Gnd P2-78 2.5 kilohms R2 to CW

 ± 10%

NOTE
Refer to figure FO-17 for locations of 1A1
terminals and connectors and to figure
FO-19 for locations of 1A2 filters and
connectors.

f. Connect the differential voltmeter negative
AN/USM-98 lead to ground and the positive lead
to 1A2FL4 (24). The voltmeter should indicate
+50.00±.05 volt. If this voltage requires adjust-
ment, refer to paragraph 6-22.

g. Connect the differential voltmeter negative
lead to ground and the positive lead to 1A2FL5
(25).

h. Rotate the TUNING control so that a 5 is
displayed in the 100 kHz dial position (first digit
to the right of the decimal point).

i. Rotate the MHz control through each position
from 00 to 29. Null the differential voltmeter at
each position and measure the voltage. The re-
sults should agree with those listed in table 6-3.

j. Set the MHz control to 01 and set the TUNE/
SCAN control to SCAN.

k. Rotate the TUNING control through each
100 kHz position (first digit right of the decimal
point) from 0 to 9. Null the differential voltmeter
at each position and measure the voltage. The
results should agree with those listed in table 6-4,
test 1.

l. Move the differential voltmeter positive lead
to 1A2FL14 (26).

m. Repeat step k, except that the results should
agree with table 6-4b, test 2.

n. Set the MODE switch to PWR OFF.
o. Turn off the differential voltmeter and discon-

nect it from the receiver.
p. Connect a jumper between panel side of R6

and ground terminal WT7 (12) (fig. FO-17). Discon-
nect preselector connector 1A1P2 from the exten-
der cable.

NOTE
Pin numbers are marked on 1A1P2

(13).

q. Connect the ohmmeter negative lead
to ground and the positive lead to 1A1P2
(13), pins 64, 44, 45, 6 and 5, in turn. Each
time the positive lead is connected to a
new pin, rotate the MHz control through
each position from 00 through 29. The
ohmmeter should indicate 0 or 2.7 kilohms
as shown in table 6-5.

r. Disconnect the jumper from 1A1WT6
(11) and ground.

Table 6-3. 1A1 MHz Switch Voltage Checks

MHz
dial
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Table 6-4.

100-kHz
dial

a. Test 1.
0
1
3
4
5
7
8
9

b. Test 2.
0
1
3
4
5
6
7
8
9

Reading
(volts)
46.860
44.500
42.280
40.180
38.190
36.310
34.530
32.840
31.230
29.700
28.240
26.840
25.520
24.260
23.050
21.900
20.790
19.730
18.720
17.760
16.850
15.970
15.140
14.350
13.590
12.860
12.170
11.510
10.870
10.260

Upper
limit

46.910
44.550
42.330
40.230
38.240
36.360
34.580
32.890
31.280
29.750
28.290
26.890
26.570
24.310
23.100
21.950
20.840
19.780
18.770
17.810
16.900
16.030
15.190
14.400
13.640
12.910
12.220
11.560
10.920
10.310

Lower
limit

46.810
42.230
44.450 
40.130
38.140
36.260
34.480
32.790
31.180
29.650
29.190
26.790
25.470
24.210
23.000
21.850
20.740
19.680
18.670
17.710
16.800
16.930
15.090
14.300
13.540
12.810
12.120
11.460
10.820
10.210

1A1 100-kHz Switch Voltage Checks

Reading Upper Lower
(volts) limit limit

46.821
46.283
46.017
44.757
44.500
43.994
43.744
43.497

48.187
32.829
27.339
22.921
19.295
16.299
13.885
11.791
10.018

46.9355
46.3960
45.1295
44.8689
44.3556
44.1040
43.8534
43.6057

48.427
32.993
27.476
23.036
19.391
16.380
13.954
11.840
10.068

Change 3

46.7065
45.1700
44.9045
44.6451
44.1344
43.8800
43.6346
43.3883

47.947
32.665
27.187
22.787
19.195
16.218
13.816
11.732

9.968
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Table 6-5.  1A1 MHz Preset Check

NOTE
A short circuit (less than 10 ohms) is indicated by a 0 in the table,

S. Connect the ohm meter negative lead to ground
and the positive lead to 1A1P2 (13), pins 4, 24. 43,
and 63, in turn. Each time the positive lead is
connected to a new pin, rotate the TUNING control
so that the 100 kHz dial varies from 0 to 9 in one-
digit increments. The ohm meter should indicate an
open or short for each dial position as shown in table
6-6.

t. Connect the ohmmeter positive lead to lA1P2
(13), pins 3, 23, 42, and 62, in turn. Each time the
positive lead is connected to a new pin, rotate the
TUNING control so that the 10 kHz dial (second
digit right of the decimal point) varies from 0 to 9 in
one-digit increments. The ohm meter should indicate
an open or short for each dial position as shown in
table 6-7.

u. Set the TUNE/SCAN control to TUNE.

v. Connect the ohmmeter positive lead to 1A1P2
(13), pins 2, 22, 41, and 61, in turn. Each time the
positive lead is connected to a new pin, rotate the
TUNING control so that the 1 kHz dial (third digit
right of the decimal point) varies from 0 to 9 in one-
digit increments. The ohmmeter should indicate an
open or short for each dial position as shown in table
6-8.

w. Connect the ohmmeter positive lead to 1A1P2
(13), pins 1, 21, 40 and 60, in turn. Each time the
positive lead is connected to a new pin, rotate the
TUNING dial so that the 100 Hz dial (last digit on
the right) varies from 0 to 9 in one-digit increments.
The ohmmeter should indicate an open or short for
each dial position as shown in table 6-9.

x. Reinstall the front end assembly in the
receiver (para 6-9).

6-10
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Table 6-6. 1A1 100-kHz Preset Check

NOTE
A short circuit (less than 10 ohms) is indicated by a
() in the table. An open circuit (infinite resistance ) is
indicated by a dash line (-).

100 kHz
dial

1A1P2 Pin No.
4 24 43

0
1 ()

()
3 () ()
4 ()
5 () ()
6 () ()
7 () () ()
8
9 ()

2

Table 6-7. 1A1 10-kHz Preset Check

NOTE
A short circuit (less than 10 ohms) is indicated by a
() in the table. An open circuit (infinite resistance) is
indicated by a dash line (-).

10 kHz
dial
0
1
2
3
4
5
6
7
8
9

1A1P2 Pin No.
3 23 42

()
()
() ()

()
() ()
() ()
() () ()

()

Table 6-8. 1A1 1-kHz Preset Check

NOTE
A short circuit (less than 10 ohms) is indicated by a
() in the table. An open circuit (infinite resistance) is
indicated by a dash line (-).

1 kHz
dial
0
1
2
3
4
5
6
7
8
9

1A1P2 Pin No.
2 22 41

()
()
() ()

()
() ()
() ()
() () ()

()

63

()
()

62

()
()

61

()
()

Table 6-9. 1A1 100-HZ Preset Check

NOTE
A short circuit (less than 10 ohms) is indicated by a
() in the table. An open circuit (infinite resistance) is
indicated by a dash line (-).

1OO-Hz 1A1P2 Pin No.
dial 1 21 40 60
0
1 ()
2 ()
3 () ()
4 ()
5 () ()
6 () ()
7 () () ()
8 ()
9 () ()

6-15. Preselector 1A2 Testing
a. DC Voltage Test.

(1) Remove the front end assembly
f rom the  rece ive r  (pa ra  6 -6c ) .  Use
ex tender  cab les  to  connec t  the  f ron t
end assembly to the receiver housing
(1A1P3/1J2 and 1A1P2/1J1. Remove
the  rece ive r  bo t tom cover  (pa ra  6 -6a) .

NOTE
See figure FO-19 for 1A2 filter locations.
(2) Accomplish the preliminary test setup (para

6-12).
(3) Set the receiver MODE switch to AM.
(4) Use the multimeter to measure between the

following indicated preselector filter 1A2FL No. and
chassis ground:

1A2FL No. Voltage
1 (27) . . . . . . . . . . . . . . . . . . . . . . . . +5  ±0.1 vdc

10 (28) . . . . . . . . . . . . . . . . . . . . . . . -5 ±0.l vdc
9 (29)..... . . . . . . . . . . . . . .  . . .  . . +9 ±0.4 vdc

13 (30) . . . . . . . . . . . . . . . . . . . . . . . . +50 ± 0.05 vdc

NOTE
If the +50 vdc input requires adjustment,
refer to paragraph 6-22.

b. Tuning Voltage and Control Line Voltage
Tests.

NOTE
See f igure FO-19 for 1A2 f i l ter locat ions
Terminal numbers are marked on the parent
board (part of 1MP1).
(1) Use the differential voltmeter and measure

the tuning voltage at 1A2FL5 (25) and 1A2FL14

Change 2 6-11
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(26). Both points should be between +9 to +50
vdc. The voltage at 1A2FL5 should vary as the
MHz control is changed. The voltage at 1A2FL14
should vary as the TUNING control is changed.

(2) Measure the control line voltage on the
parent board at (FO-25) terminals E29 and E19.
This reading should be between -3 and +7 vdc.

c. Rf Input and IF Output Test. Refer to para-
graph 6-21 a through h. Additionally, repeat step
h with the signal generator and receiver dials set
to 29.9999MHz.

 6-16.  Deleted

6-17. High-Frequency Divider 1A4 Testing

a. Accomplish the preliminary test setup (para
6-12).

b. Set the MODE switch to AM.

NOTE
The following measurements are made at
the connector pins on J5 of parent board
assembly 1TB2 (fig. FO-25). Place the
receiver with the bottom up to gain ac-
cess to these points. FO-25 shows the pin
number locations from the top of the

receiver. The pin order is reversed when
viewed from the bottom.

c. Use a voltmeter to measure the input power
to 1A4 as follows:

J5 pin No. Voltage
7 and 8 - - -- - - - - - - - - - -- - -  - - - - -  - -5 vdc
30- - - - - - - - - - - - - - - - - - - - - - - -  - - - - +5 vdc
1--------------------------------------------- +9 vdc

d. Set the receiver MHz control to each of the
following positions. For each setting, verify that
the proper voltage is present on J5 pins 45, 47, 49,
51, and 53. (This check verifies that the proper
MHz preset data is being received by 1A4.)

NOTE
In the following chart, a 0 indicates a
grounded input and a 1 indicates a posi-
tive voltage (2.0 vdc minimum).

MHz J5 pin No.
control 45 47 49 51 53
00 1 1 0 0 0
15 0 0 0 0 1
29 1 1 1 1 1

6-12 Change 2



e. Use an oscilloscope to verify the presence of the
1.0 MHz reference signal input at J5 pin 35. The
level at this point should be 3.5 volts peak-to-peak
(squarewave).

f. Use an oscilloscope to verify the presence of the
7 to 36 MHz input at J5 pin 56.

g. Use the voltmeter to observe the control line
output on terminal E19 (fig. FO-25). This signal
should be a well-filtered dc voltage at a level between
-3 and +7 volts. A sawtooth at this point indicates
that the high-frequency servo loop is out of lock.

h. Vary the MHz and TUNING controls and
verify that the control line voltage changes.

i. Disconnect the test equipment from the receiver
and set the MODE switch to PWR OFF.

6-18. Low-Frequency Divider 1A5 Testing
a. Accomplish the preliminary test setup (para 6-

12).
NOTE

The following measurements are made at the
connector pine on J6 of parent board
assembly 1TB2 (fig, FO-25). Place the
receiver with the bottom up to gain access to
these points. The pin number locations are
marked on the parent board.

b. Set the MODE switch to AM.
c. Measure the +5 vdc input at J6 pin 1 with a

voltmeter.

TM 11-5820-771-14

d. Use an oscilloscope to measure the RF input
signal at J6 pin 5. The level should be at least 25
millivolts rms (70 millivolts peak-to-peak).

e. Use an oscilloscope to measure the 100 Hz
output at J6 pin 33. The level should be ap-
proximately 5 volts peak-to-peak (squarewave).

f. Perform step g of paragraph 6-17.
NOTE

The fol lowing step ver i f ies that the
f requency  p rese t  i npu ts  ( f rom 1A1 a re
present at 1A5.

g. Set the receiver MHz and TUNING controls for
each frequency listed in table 6-10 and verify that the
voltages shown are present at the 1A5 inputs.

h. Disconnect the test equipment from the receiver
and set the MODE switch to PWR OFF.

6-19. RF Oscillator 1A6 Testing
a. Accomplish the preliminary  test setup (para 6-

12).
b. Set the MODE switch to AM.

NOTE
The following measurements are made at the
connector pins on J7 of the parent board
assembly 1TB2 (fig. FO-25). Place the
receiver with the bottom up to gain access to
these points. The pin number locations are
marked on the parent board.

Table 6-10. 1A5 Preset Input Checks

NOTE
A 0 indicates a grounded input and a 1 indicates a
positive voltage (2.4 vdc nominal).

Frequency
(MHz)
01.0000
01.1111
01.2222
01.3333
01.4444
01.5555
01.6666
01.7777
01.8888
01.9999

32 12 31 30 29 9
1 1 1 1 1 1
0 1 1 1 0 1
1 0 1 1 1 0
0 0 1 1 0 0
1 1 0 1 1 1
0 1 0 1 0 1
1 0 0 1 1 0
0 0 0 1 0 0
1 1 1 0 1 1
0 1 1 0 0 1

c. Use a voltmeter to measure the input power to
1A6 as follows:

J7 pin No. Voltage
15 and 35 -5 vdc
1 and 21 +5 vdc
2 and 22 +9 vdc

d. Use an oscilloscope to measure the 100 Hz input
at J7 pins 3 and 23. The level at this point should be
5 volts peak-to-peak (squarewave).

J6 Pin No.
13 11 10 25
1 1 1 1
1 1 0 1
1 1 1 0
1 1 0 0
0 1 1 1
0 1 0 1
0 1 1 0
0 1 0 0
1 0 1 1
1 0 0 1

27
1
1
1
1
0
0
0
0
1
1

28
1
1
1
1
1
1
1
1
0
0

23
1
0
1
0
1
0
1
0
1
0

26
1
1
0
0
1
1
0
0
1
1

e. Use an oscilloscope to measure the

4 24
1 1
1 1
1 1
1 1
0 1
0 1
0  1
0  1
1 0
1 0

1.0 MHz
output at. J7 pins 11 and 31. The level at this point
should be 3.5 volts peak-to-peak (squarewave).

f. Use an oscilloscope to observe the if control
output at J7 pins 20 and 40. This signal should be a
dC voltage between -3 and +7 volts. A sawtooth at
this point indicates that the low frequency servo loop
is out of lock.

g. Disconnect the test equipment from the receiver
and set the MODE switch to PWR  OFF.
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6-20. Demodulator/Audio Assembly 1A7
Testing

a. Accomplish the preliminary test setup (para
6-12).

b. Set the MODE switch to CW/FSK.

NOTE
The following measurements are made at
the connector pins on J8 of parent board
assembly 1TB2 (fig. FO-25). Place the
receiver with the bottom up to gain ac-
cess to these points. The pin number
locations are marked on the parent board.

c. Use a voltmeter to measure the input power
to 1A7 as follows:

J8 pin No. Voltage
11, 14, and 31 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -5 vdc
32  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - -  -  - +5 vdc
10 and 30  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - +9 vdc

d. Set the MODE switch to each position listed
below and use a voltmeter to verify that the -5
vdc mode control signal is present at the applica-
ble J8 pin.

Mode J8 pin No.
CW/FSK  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 12
LSB  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -12
USB  - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - 12
AM   - - - -- - - - - - - - - - - - - - - - - - - - - - - - - 20
FM   - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - 13

e. Set the receiver controls as follows:

Control Setting
MODE  - - - - - - - - - - - - - - - - - - - - - - - - - -AM
TUNE/SCAN  - - - - - - - - - - - - - - - - - - - - -  - - - - TUNE
BANDWIDTH kHz  - - - - - - - - - - - - - - - - - --  - - - - 4.0
MHz and TUNING - - - - - - - - - - - - - - - - - - 10.1000 MHz
ORP VOLT/SIGNAL LEVEL - - - - - -- - - - - -  - -  - SIGNAL LEVEL
RF GAIN - - - - - - - - - - - - - - - - - - - - - -  AGC
AF GAIN - - - - - - - - - - - - - - - -  - - - - - - - -  - Fully clockise
WHIP/50       ANT - - - - - -  - -  - - - - -     50 ANT

f. Set the signal generator for a frequency of
10.1000 MHz with 1000 Hz, 30% amplitude modu-
lation and a level of 100 microvolt. Connect the
signal generator to the 50    ANT connector.

g. Use the AN/URM-145 electronic voltmeter to
measure the if input signal level at J8 pin 15. This
should be a 455 kHz signal with a level of 20
millivolts minimum.

h. Use an oscilloscope to measure the audio
output level at terminal E-32 (fig. FO-25). A level
of 2.45 vrms minimum (6.93 volts peak-to-peak)
should be obtained.

i. Use an oscilloscope to measure the recorder
output level at 1MP1-E30 or at the RECORD
connector. A level of at least 3 vrms (8.48 volts
peak-to-peak) should be obtained.

6-14 Change 2

j. Disconnect the test equipment from the re-
ceiver and the MODE switch to PWR OFF.

6-21. IF Amplifier 1A8 Testing

a. Accomplish the preliminary test setup (para
6-12).

b. Set the MODE switch to CW/FSK.

NOTE
The following measurements are made at
the connector pins on J9 of parent board
assembly 1TB2 (fig. FO-25). Place the
receiver with the bottom up to gain ac-
cess to these points. The pin number
locations are marked on the parent board.

c. Use a voltmeter to measure the input power
to 1A8 as follows:

J9 pin No. Voltage
26 and 57 - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +5 vdc
17 and 47 - - - - - - - - - - - - - - - - - - - - - - - - - -5 vdc
13 and 43- - - - - - - - - - - - -- - - - - - - - - - - - - - - - +9 vdc

d. Connect the signal generator to the front
panel 50      ANT connector.

e. Set the signal generator for an output of 0.5
MHz at 100 microvolt.

f. Set the receiver dials to 0.5000 MHz.
g. Connect the AN/URM-145 electronic voltme-

ter to 1MP1-E54.
h. Vary the signal generator frequency to pro-

duce a peak reading on the voltmeter. A level of
at least 10 millivolts should be obtained.

i. Use the voltmeter to measure the 455 kHz if
signal at J9 pin 19. A minimum indication of 10
millivolts should be obtained at each point.

j. Use the voltmeter to measure the if output at
terminal E39 or at the rear panel IF OUT connec-
tor. A level of 110 millivolts minimum should be
present at this point.

k. Set the RF GAIN control to AGC (fully clock-
wise).

l. Set the BANDWIDTH kHz switch to each of
the following positions. For each setting, verify
that the proper voltage is present on
listed.

BANDWIDTH J9 pins
KHz Switch 7 and 37 9 and 39

1.0 0v 0v
4.0 0v - 5 v

25 –5v 0v

the J9 pins

11 and 41
–5 v

0v
0v

m. Set the MODE switch to each of the follow-
ing positions. For each setting, verify that the
proper voltage is present on the J9 pins listed.

MODE J9 Pins
switch 9 and 33 5 and 35

LSB ---- - - - - - - - - - - - - - - - - - - - - - - - - - -  0v –5v
USB - - - - - - - - - - - -  - - - - - - -  - - -  5v 0v
AM - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -  0v 0v
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n. Use a multimeter to measure the tuner agc
voltage on J9 pins 21, 20, and 50. This should be a 0
to -4 vdc signal.

o. Use a multimeter to measure the diode output
signal level at J9 pins 27, 28, and 58. This should be
a 0 to -3  vdc signal.

p. Disconnect the test equipment from the receiver
and set the MODE switch to PWR OFF.

6-22. Power Supply 1A9 Testing
a. Accompl ish the prel iminary test setup

paragraph 6-12.
b. Set the MODE switch to AM.

NOTE
See figure FO-15 for location of terminals
called out in steps c and d.

c. Use a differential voltmeter (AN/USM-98) to
measure the input power to 1A9 as follows:

1A9 terminal (view B) Voltage
E5. . . . . . . . . . . . . . . .+10 to +15 vdc
E6 . . . . . . .. . . . . . . . . . . . .  . . . . . . . . +20 to +32 vdc

d. Measure the output voltages from 1A9 as
follows:

1A9 terminal (View B) Voltage
E3 . . . . . . . . . . .. . . . . . .  . . . +5±0.25 vdc
E4 . . . . . . . . . . . . . . . .  .. . . . . +9±0.50 vdc
E9 . . . . . . . . . . . . . . . . . . . . .  -5±0.25 vdc
E1 . . . . . . . . . . . . . . . . . . . . . . . . +50±0.05 vdc

e. If the +50 vdc output requires adjustment,
insert a small screwdriver through the hole in the top
of the power supply (fig. FO-15) and adjust the
potentiometer.

f. Disconnect the test equipment from the receiver
and set the MODE switch to PWR OFF.

6-23. Receiver Housing 1MP1 Testing
NOTE

The preliminary test setup (para 6-12) is not
accomplished prior to testing 1MP1. The
following measurements are made at the
connector pins of J1 through J9 on parent
board assembly 1TB2 (fig. FO-25) and on
power supply 1A9 (fig. FO-15). The
pin number locations are marked on
the parent board and on 1A9.

a. Make certain that the receiver is disconnected
from external power and that the batteries are
removed.

b. Remove the top (fig. FO-15) (3) and bottom
covers (4) from the receiver (25) (para 6-6a).

c. Remove the front end assembly (13)
from the receiver (para 6-6c).

d. Set the POWER MODE switch to EX-
T E R N A L .

e. Measure the resistance between J1-13 and 1A9-
E7 (fig. FO-16). A reading of 0 ohms is normal.

f. Set POWER MODE switch to BATTERY.

g. Make the continuity and resistance checks listed
in table 6-11.

k Disconnect the test equipment.
i. Reinstall the front end assembly and

covers on the receiver (para 6-9).

Table 6-11. Receiver Housing Assembly 1MP1
Continuity and Resistance Checks
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Table 6-11. Receiver Housing Assembly 1MP1
Continuity and Resistance Checks-Continued
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 Fig. 7-13A
 tables 7-24  7-25. paragraph 7-13b.
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 paragraph 7-7.
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C H A P T E R  7

G E N E R A L  S U P P O R T  M A I N T E N A N C E

Section I.

7-1. Scope, of Maintenance
This chapter describes general support maintenance
requirements for Receiving Set Radio AN/URR-69.
These requirements include subassembly
troubleshooting, inspection, repair, testing, ad-
justment, and alignment.

GENERAL

7.2. Tools and Test Equipment Required
All tools and test equipment required for general
support maintenance are listed in the Maintenance
Allocation Chart (app C).

Section II. TROUBLESHOOTING

7-3. General
This section contains procedures for isolating and
localizing faulty circuits or components within the
various subassemblies. These procedures are nor-
mally accomplished in conjunct ion wi th
subassembly testing as described in section IV of
this chapter, or in chapter 6.

7-4. Troubleshooting Charts
Troubleshooting of the subassemblies (para 1-10) is
accompl ished by systematical ly test ing the
subassembly inputs and outputs and by making
other measurements at available test points. Tables
7-1 through 7-19 contain the subassembly
troubleshooting procedures as follows:

Table 7-1. Rotary Switch 1A1A1 Troubleshooting
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 figure FO-2  paragraph 5-4  figure 7-2

 paragraph 7-15f

 paragraph 7-15e  table 7-29

 paragraph 7-15d

 paragraph 7-15c  table 7-28

 paragraphs 7-21

 paragraph 7-14h

 paragraphs 7-21
 paragraph 7-14g

 paragraphs 7-15
 paragraph 7-14f

 paragraph 7-19 paragraph 7-14e

 paragraph 7-14d  paragraph 7-15

 paragraph 7-14c  paragraph 7-16

 paragraphs 7-18
 table 7-26 paragraph 7-14b

 para 7-15
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Table 7-3. Preselector 1A2 Troubleshooting

Table 7-4. RF 1A2A1 Troubleshooting

7-2 Change 1



 figure FO-3  paragraph 5-5.  figure 7-3

 figure 5-4  paragraph 5-6.  figure 7-4

 figure 5-5  paragraph 5-7.  figure 7-5

 table 7-298.

 paragraph 7-18a  tables 7-32 7-33.

 7-18p

 7-18o  table 7-28

 paragraph 7-18a  tables 7-32  7-33.

 7-18n  table 7-28.

 paragraph 7-18a  tables 7-32  7-33.

 table 7-28.

 7-18m

 paragraph 7-18a  tables 7-32  7-33.

 7-18l  table 7-28.

 paragraph 7-18a  tables 7-32  7-33.

 7-18k  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18j table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18i  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18h  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18g  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18f  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18e  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18d  table 7-28.

 paragraph 7-18a  figure FO-26,

 7-18c  table 7-28.

 paragraph 7-18a  figure FO-26,

 table 7-28.

 7-18b

 paragraph 7-18a  figure FO-26

TM 11-5820-771-14

Table 7-5. Frequency Converter 1A2A2 Troubleshooting

Table 7-6. Frequency Mixer Stage 1A2A3 Troubleshooting

Table 7-7. Bandpass Filter 1A2A4 Troubleshooting
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Table 7-8. RF Oscillator 1A2A5 Troubleshooting

Table 7-9. Bandpass Filter 1A2A6 Troubleshooting

Table 7-10 Frequency Mixer Stage 1A2A7 Troubleshooting

Table 7-11. Mixer Amplifier 1A2A8 Troubleshooting
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Table 7-12. RF Coil Assembly 1A2A9 Troubleshooting

Table 7-13. RF Coil Assembly 1A3 TROUBLESHOOTING

Table 7-14. Circuit Card Assembly 1A4 Troubleshooting

Table 7-15. Circuit Card Assembly 1A5 Troubleshooting

Table 7-16. RF Oscillator 1A6 Troubleshooting
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Table 7-16. RF Oscillator 1A6 Troubleshooting - Continued

Table 7-17. Converter Amplifier 1A7 Troubleshooting

Table 7-18. IF Amplifier 1A8 Troubleshooting
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Table 7-18. IF Amplifier 1A8 Troubleshooting- Continued

TM 11-5820-771-14

Table 7-19. Power Supply Assembly 1A9 Troubleshooting
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Table 7-19. Power Supply 1A9 Troubleshooting—Continued

Item of check

Flattery operation
output voltage

Test conditions Normal readings Additional checks and remarks

Per paragraph 7-30d. Per table 7-43. a. +5 v-Check Q5 and Q6; adjust
R11.

b. -5 v-Check Q20 and Q21; adjust
R50.

c. +9 v-Check Q23 through Q25;
adjust R59.

d. +50 v-Check Q7 through Q12;
adjust R24.

Section iii. MAINTENANCE

7-5. General
This section describes general support corrective
maintenance procedures for the receiver and the
various subassemblies.

7-6. Disassembly of receiver
NOTE

Refer to paragraph 6-6 for disassembly of
the receiver to the subassembly level.
Disassemble the subassemblies only to
the extent necessary to make repairs.

a. Disassembly of 1A1 (fig. FO-17).
(1) Remove preselector 1A2 and RF coil

assembly 1A3 from the control panel assembly
per paragraph 6-6.

(2) On the front panel remove the knobs
from the TUNING (4) and MHz (5) controls.

(3) Remove the four screws (6) securing the
gear box assembly (7) to the front panel.

(4) Unsolder and tag the wiring from the
three switch boards (FO-7 and FO-17) (1A1S6,
1A1S7, and 1A1A1 (8, 9, 10) and from wire
terminals WT5 and WT6 (11).

(5) Remove the switch boards (8, 9, 10) and
gear box assembly (7) by removing the remaining
attaching hardware.

(6) Remove the knobs from the remaining
front-panel controls.

(7) Unsolder and tag wiring from front panel
controls, connectors, etc., which are to be
removed.

(8) Remove front-panel controls, connectors,
indicators, terminals, etc., as required, by
remov ing  the  a t tach ing  hardware  be fo re
disassembling receiver control gear box 1A1A2.

(9) Disassemble gear box 1A1A2 (7) as
described in b below.

(10) If required, replace DS1 lamp per
paragraph 6-8.

b. Disassembly of Receiver Control Gear Box
1A1A2 (fig. FO-18).

NOTE
Disassemble the receiver control box only
to the extent required to replace parts
that are defective, or suspected of being
defective. Complete disassembly in-
structions are provided for use as required
for repair.
(1) Remove tuner control (102) by removing

two screws (136) from bearing housing (101), then
remove shaft (102), bearing housing (101),
bearing (100), shim (99), pin (138), and bearing
(97).

(2) Push in and hold clutch lever (106) and
loosen set screws (105) on clutch actuator (104).
Hold pressure on spring (103) until set screws are
loose, then carefully remove the clutch lever,
clutch actuator, and spring.

(3) Remove four screws (3) from right hand
end plate (2) and remove end plate from housing
(1).

(4) Tape the right end of shaft (41) hole in
housing to prevent shaft from sliding out.

(5) Remove two screws (79) from bottom of
housing (1) which secure bearing bracket (78).

(6) Carefully remove four screws (14 and 17)
and washers (13 and 26) from kHz dial assembly
plates (12 and 25).

(7) Carefully lift differential and tuner/
clutch assembly to clear the dowel pins in bearing
bracket (78), and remove assembly out of right
side of the housing (1).

CAUTION
Do not allow idler shaft (41) to move too
far to the right to disengage idler gear
(42) under MHz dials 5 (117) and 6 (116),
o r  MHz d ia l  assemb ly  w i l l  requ i re
disassembly to reinstall idler gear. Hole
in housing (1) for shaft (41) should have
been taped in step (4), above.
(8) Carefully move kHz dial assembly shaft
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(34) to the right to disengage gear (35) from gear
(48) and remove complete kHz dial assemblies 1
through 4.

CAUTION
Exercise care to prevent damage to rotary
switch (46) 1A 1A2A1 during removal and
installation. The rotary switch is fragile.
(9) Remove two screws (43), washers (44),

and four metallic washers (45 and 47) from rotary
switch (46) 1A1A2A1.

(10) Carefully remove rotary switch (46)
from shaft (139).

(11) Remove two retaining rings (50 and 51),
and remove gear (48) and shaft (139) from
housing (1), and bearings (49 and 52).

(12) Remove pin (140) from gear (48) and
shaft (139), then remove gear (48) from shaft
(139).

(13) Idler gears (38 and 39) may now be
removed by moving shaft (41) to the right ap-
proximately 1/16 inch. Remove the idler gears
one at a time from right side of shaft. (Note the
way the idler gear splines are positioned or facing
the shaft for reinstallation purposes.)

NOTE
The MHz tuner shaft and stop assembly
(53) and the gear and shaft assembly (64)
are connected by bevel gears (55 and 61),
and must be disassembled as one unit.
(14) Remove shaft and stop assembly (53),

and gear and shaft assembly (64), as follows:
- - -  (a) Remove three screws (110) from left
end plate, and remove end plate.
- - -  (b) Remove two screws (107) and two
nuts (108) from end plate.

CAUTION
Spring (69) and check ball (68) under
detent will pop out and may be lost when
gear and detent shaft (64) is pulled out.
Restrain the check ball when gear and
shaft are removed.

- - -  (c) Loosen two set screws (62) on bevel
gear (61) and remove detent shaft (64), gear (61),
spring (69), and ball (68).
- - -  (d) Remove two set screws (66) and gear
(65) from detent shaft (64).
- - -  (e) Remove bearing (67) from end plate
(109) and bearing (63) from housing (1).
- - - (f) Loosen two set screws (60) on shaft
collar (59) and remove collar and bearing (58).
- - -  (g) Loosen set screw (57) and remove pin
(56) from bevel gear (55).
- - - (h) Remove shaft (53), bearing (54), and
bevel gear (55).
- - - (15) Remove MHz dial assembly (116 and
(117), and shaft (121) from housing (1).

- - - (16) Disassemble the MHz dial assembly as
follows:
- - - (a) Loosen two set screws (113) on spur
gear (112), and remove bearing (111) and gear
(112) from shaft (121).
- - - (b) Remove shims (114 and 115) and dial
6 (116) from shaft (121).
- - - (c) Remove pin (118) from dial 5 (117)
and shaft (121). Remove dial 5 (117).
- - - (d) Remove re ta in ing  r ing  (119)  and
bearing (120) from shaft (121).
- - - (17) Remove idler gear (42) from shaft (41).
- - - (18) Remove retaining ring (40) from shaft
(41). Remove idler gears (38 and 39), remove shaft
(41) from housing (1).

CAUTION
When disassembling dials 1 through 4,
exercise care to prevent bending contact
fingers mounted on dials.

- - - (19) Disassemble dial assemblies 1 through 4
as follows:
- - - (a) Loosen two set screws (36) on spur
gear (35), then removing bearing (37), spur gear
(35) and spring (137) from shaft (34).
  - - - (b) Remove dial 4 (32) along with printed
wiring boards TB4 (33) and TB3 (23) and spacer
(31) from shaft (34).
 - - - (c) Remove two screws (30), washers (29),
and plates (28 and 24) from spacer plate (25).
Remove printed wiring boards TB4 (33) and TB3
(23), dial 4 (32), and spacer (31).
- - - (d) Remove dial 3 (22) and spacer (21)
from shaft (34).
- - - (e) Remove dial 2 (19) along with printed
wiring boards TB2 (20) and TB1 (10) and spacer
(18) from shaft (34).
    - - - (f) Remove two screws (17), washers (16),
and plates (15 and 11) from spacer plate (12).
Remove printed wiring boards TB2 (20) and TB1
(10), dial 2 (19), and spacer (18).
- - - (g) Remove retaining ring (9) and dial 1
(8) from shaft (34).
- - - (h) Loosen two set screws (7) on collar
(6). Remove collar (6).

- - - (i) Remove retaining ring (5) and bearing
(4) from shaft (34).

(20) Disassemble differential and tuner/
clutch assembly as follows:

NOTE
Do not disassemble except as required to
gain access to defective parts.

- - - (a) Loosen two set screws (124) on spur
gear (123), and remove retaining ring (125) from
shaft (127).

- - - (b) Remove bearing (135) and retaining
ring (134) from shaft (127).
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- - - (c) Remove bearing (70) and retaining
rings (71 and 76) from shaft (75).
  - - - (d) Remove pin (74) from gear (72) and
remove gear from shaft (75).
- - - (e) Remove shaft  (127) f rom bearing
bracket (78), bearing (122), gear (123), and
bearing (126).
- - - (f) Remove gear (133) from shaft (127).
- - - (g) Remove pin (130) f rom di f ferent ia l
housing (129), and remove housing and gear (128)
from shaft (127).
- - - (h) Loosen set screws (73) and remove
collar (141) from shaft (127).
- - - (i) Remove four pins (132) and remove
four gears (131) from differential housing (129).
- - - (j) Remove retaining rings (96), spring
(95), and retaining ring (94) from shaft (75).
- - - (k) Remove two screws (93), washers
(92), and bracket (91) from bearing bracket (78).
- - - (l) Remove pin (90) and clutch (89) from
shaft (75).
    - - - (m) Loosen set screws (86, 84, and 82).
Remove clutch shaft (88) from bearing bracket
(78).
- - - (n) Remove shaft (75) from bearing (87),
spur gear (85), bevel gear (83), shaft collar (81),
bearing (80), and bearing housing (78).
- - - c. Disassembly of Preselector 1A2 (fig. FO-
19).
- - - (1) Remove six cover plates (2, 7, 10, 13, 17,
21) from the preselector by removing the at-
taching screws.
- - - (2) Unsolder and tag the wiring from
subassemblies (1, 4, 5, 6, 9, 12, 15, 16) 1A2A1
through 1A2A8 (only from those subassemblies
that are to be removed) (see table 7-21 for wiring).

(3) Remove subassemblies 1A2A1 through
1A2A8, as required, by removing the attaching
screws.

(4) Remove switch 1A2S1 (20) by removing
the attaching screws.
-  -  -  (5) Remove switch 1A2S1 (20) and
subassembly (22) by unsoldering and tagging the
wiring and removing the attaching hardware.
- - - (6) Remove filters, terminals, and con-
nectors (fig. FO-19), as required, by unsoldering
and tagging the wiring and removing the at-
taching hardware.
- - - (7) Refer to paragraph 7-8 for repair in-
struct ions for c i rcui t  cards 1A2A1 through
1A2A9.

NOTE
RF coil assembly 1A3 is not disassem-
bled. If this subassembly is defective,
replace the entire subassembly as a unit.

- - - d. Disassembly of Circuit Card Assemblies
1A4 through 1A8. Refer to paragraph 6-6 for
removal of assemblies 1A4 through 1A8 and
paragraph 7-8 for replacement.
- - - e. Disassembly of Power Supply Assembly
1A9 (fig. 7-11).
- - - (1) Remove the power supply cover by
removing the four attaching screws.
- - - (2) Remove the three screws securing the
two power supply circuit cards.
- - - (3) Remove additional components, as
required by unsoldering. Tag wires which are
disconnected from the circuit cards or the con-
nector.
- - - f. Disassembly of Housing Assembly 1MP1
(fig. FO-15 and FO-25).
- - - (1) Remove cover, batteries, circuit cards,
filters, and power supply from the receiver
housing assembly as outlined in paragraph 6-6.
- - - (2) Remove the rear panel (29) (fig. FO-15)
by removing the six attaching screws (30).
- - - (3) Disconnect and tag wiring from con-
nectors, switches, and fuses which wi l l  be
removed from the rear panel (see table 7-22 for
wiring details).
- - - (4) Remove components from the rear panel
(29), as required, by removing the attaching
hardware.
- - - (5) Disconnect and tag wiring from T1 (47),
TB1 (45), CR6 (51), and L1 (49) (only those
components to be removed) (fig. FO-15, sheet 2).
- - - (6) Remove T1 (47), TB1 (45), CR6 (51), and
L1 (49) as required, by removing the attaching
hardware (48, 46, 52, 50) (fig. FO-15, sheet 2).
- - - (7) Remove subassembly cover (31) by
removing the four attaching screws (32).
- - - (8) Disconnect and tag wiring from FL1 (33)
through FL3 (35) and from C1 (36) (only those
components to be removed) (fig. FO-15, sheet 2).
- - - (9) Remove FL1 (33) through FL3 (35) and
C1 (36), as required, by removing the attaching
hardware.
- - - (10) Remove the attaching hardware from
connectors J1 (39) and J2 (38), terminals WT5
through WT8 (40, 41, 42, 43), and parent board
assembly TB2 (37).

(11) Remove J3, (39),  J2 (38),  WT 5
through WT8 (40, 41, 42, 43,), and TB2 from the
case, along with the wiring harness (fig. FO-15,
sheet 2).
- - - (12) Remove the remaining parts from the
wiring harness, as required, by unsoldering and
tagging the wiring.
- - -  (13) Remove components from TB1 (45) and
TB2 (37), as required per paragraph 7-8 b.
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7-7. Inspection
a. Inspect circuit cards 1A4 through 1A8, filter

1A3, assemblies 1A1, 1A2, 1A9, and interior of
housing assembly as outlined in paragraph 6-7.
- - - b. Inspect gear box assembly 1A1A2 for the
following deficiencies:
- - - (1) Loose screws.
- - - (2) Unsealed set screws.
- - - (3) Shafts that will not turn.
- - - (4) Gears not meshed and aligned.
- - - (5) Dials that are misaligned.
- - - (6) Clutch does not engage and disengage
correctly.
- - - (7) Bent or broken electrical contacts.
- - - (8) Dirt or foreign matter present.
- - - (9) Damaged switch wafrers.

c. Inspect front-panel controls, indicators,
connectors, terminals, etc., for dirt, corrosion,
wear, or signs of overheating.

d. Inspect circuit cards 1A2A1 through 1A2A9
and 1A2S1 for cracks, warping, corrosion, or
signs of overheating.

e. Inspect 1A9TB1 and 1A9TB2 for cracks,
warping, corrosion, or signs of overheating.

7-8. Replacement and Repair of Subassemblies
and Circuit Cards

(fig. 7-1 through 7-11 and FO-20 through
FO-25)

a. Subassembly Replacement. To replace a
subassembly, follow the detailed instructions in
paragraphs 6-6, 6-9, 7-6, and 7-9.

b. Circuit Card Repairs. Make repairs to
circuit cards 1A2A1 through 1A8, 1A9TB1, and
1A9TB2 by accomplishing the following general
parts replacement procedures:

(1) Remove attaching hardware as required
to remove the defective part.

(2) Unsolder the part from the circuit card or
unsolder the wiring from the part as applicable.

(3) Remove the part from the circuit card
and replace with attaching hardware.

(4) Use solder type SN60WMAP2 to solder
the component leads to the circuit card or connect
the wiring to the component, as applicable, per
MIL-STD-454 requirement 5.  Clean solder
connections with trichloroethane and allow circuit
card to dry.

7-10.1



 Figure 7-1.

TM 11-5820-771-14

7-10.2 Change 1



Figure 7-2.

TM 11-5820-771-14

7-11



TM 11-5820-771-14

Figure 7-3. 1A2A2 parts locations.
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Figure 7-4. 1A2A3 parts locations.
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Figure 7-5. 1A2A4 parts locations.
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Figure 7-7. 1A2A6 parts locations 7-15
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Figure 7-8. 1A2A7 parts locations.
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Figure 7-9. 1A2A8 parts locations.
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Figure 7-10. 1A2A9 parts locations.
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Figure 7-11.    1A9 parts locations (sheet 1 of 3).
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Figure 7-11.      1A9 parts locations (sheet 2 of 3).

7-20



TM 11-5820-771-14

Figure 7-11       1A9 parts locations sheet 3 of 3 ).
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WARNING
The fumes of trichloroethane
Provide thorough ventilation

are toxic.
whenever

used. DO NOT-USE NEAR AN OPEN
FLAME. Trichloroethane is not flam-
mable, but exposure of the fumes to an
open flame or hot metal forms highly
toxic phosgene gas.

NOTE
Do not apply conformal coating over
adjustment screws, under the card
connector, around hardware, or over the
components not previously coated.
(5) Apply conformal coating (Conothane

CE-1155, parts A and B) to the new component,
the solder joints, and to the surrounding area
using a small paint brush. Apply the coating
evenly to an approximate thickness of .001 to .006
inch.

(6) Allow the conformal coating to air cure at
ambient temperature for 24 hours. This process
can be speeded by baking in accordance with
MIL-STD-275.

c. Repa i r  o f Other Subassemblies. Sub-
assemblies not covered in detail will have
components replaced and repaired as outlined in
procedures for general parts replacement in
paragraphs 7-6 and 7-9.

7-9. Reassembly of Receiver Components
NOTE

Refer to paragraph 6-9 for final assembly
procedures for the receiver.  In the
following procedures, disregard steps
involving components not previously
removed.

a. Reassembly of Gear Box Assembly 1A1A2
(fig. 7-1 and FO-18).

NOTE
When the receiver control is only partially
disassembled, follow the instructions
below, as required, for assembly.

(1) Install pin (140) in gear (48) and shaft
(139).

(2) Install bearing (49). Insert shaft (139)
through housing (1), and bearing (49), then install
retaining rings (50 and 51), and bearing (52) on
shaft (139).

CAUTION
Exercise care to prevent damage to rotary
switch during removal and installation.
(3) Insert two screws (43) through washers

44), nonmetallic washers (45), rotary switch (46),
nonmetallic washers (47), and start threads in
housing (1) screw receptacles.

(4) Carefully fit rotary switch over shaft
(139) and snug screws (43) to secure rotary
switch. Do not tighten screws excessively or
switch board will break at screw attaching points.

(5) Align switch as shown in detail C, figure
7-1.

(6) Install idler shaft (41) through housing
receptacle on right side of housing, and install
idler gears (38, 39, and 42), facing properly on
shaft (41), then install retaining ring (40) on shaft
(41) sliding when housing is turned.

(7) Install MHz dials 5 and 6 assembly a
follows:

(a) Install shaft (121) into bearing (120)
and install retaining ring (119) on shaft (121).

(b) Install dial 5 (117) and pin (118) dial
to shaft (121).

(C ) Install dial 6 (116) on shaft (121).
(d) Install shims (114 and 115), spur gear

(112), and bearing (111) on shaft (121). Do not
secure set screws (113).

(e) Position idler gear (42) to fit between
dials 5 (117) and 6 (116), and install MHz
assembly into housing.

(f) Measure distance from left side of spur
gear (112) to left side of bearing (120), which shall
be 0.848-inch to 0.852-inch. If incorrect, add or
remove shims as required.

(8) Install shaft and stop assembly (53)
through bearing (54) and housing (1), bevel gear
(55), housing and bearing (58), then install shaft
collar (59) to remove end play and tighten set
screws (60) to secure collar. Do not tighten bevel
gear set screw (56) at this time.

(9) Remove two screws (66) and gear (65
from shaft (64).

(10) Insert spring (69) and check ball (68) in
housing receptacle. Tape or tie the ball in
depressed position until shaft (64) gear is in
stalled, then remove tape or tie-down.

(11) Insert bevel gear (61) inside housing
approximately over the bearing (63) hole, with
gear-side away from shaft, so shaft (64) can be
inserted.

(12) Insert shaft (64) through bearing (63)
and into bevel gear (61). Remove tape or tie-down
from check ball (68).

(13) Adjust bevel gears (55 and 61) so that
they mesh evenly and turn freely, without ex-
cessive end play, then tighten set screws (42 and
57), install 0.046 to 0.048” pin in gear (55). Set
dials 5 and 6 and stop as shown in detail B of
figure 7-1. Install gear (65) and screws (66).

(14) Apply grade H Locktite sparingly to set
screws (60, 57, 62) and to screw (66) heads.
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(15)
(108) on
Locktite

(16)

Install two switch screws (107) and nuts
left end plate (109). Apply grade A
sparingly to nuts and threads.
Install three bearings (52, 67, and 111)

in end plate (109), then install-end plate (109) onto
housing (1) and secure with three screws (110).

(17) See detail B of figure 7-1 and set MHz
dial 5 and 6 as shown, set shaft and stop as
shown, then secure set screws (113) in gear (112).
Apply grade H Locktite sparingly to set screws
(113).

(18 )  Assemb le  kHz  d ia l  1  th rough  4
assembly as follows:

CAUTION
When assembling dials 1 through 4
exercise care to prevent bending contact
fingers mounted on dials.

(a) Install shaft (34) through board (20),
dial 2 (19), spacer bushing (18), board (10) install
retaining ring (9), dial 1 (8), shaft collar (6),
retaining ring (5), and bearing (4). Do not secure
set screws (7) at this time.

(b) Install two screws (17) through
washers (16), plate (15), board (20), spacer plate
(12), board (10) and plate (11). Snug screws down
lightly .

(c) Install on shaft (34), from the left
side, spacer bushing (21), dial 3 (22), board (23),
bushing (31), dial 4 (32), and board (33).

(d) Install two screws (30) through
washers (29), plate (28), board (33), spacer plate
(25), board (23), and plate (24). Snug screws down
lightly.

(e) Install spring (137) and spur gear (35)
on shaft (34). Do not secure set screws (36) at this
time.

(f) Insert bearing (37) into housing (1)
receptacle.

(19) Align idler gears approximately to fit
between dials 4 and 3 and between dials 3 and 2.

(20) Insure rotary switch 46 is aligned as
shown in detail C of figure 7-1 and kHz dials 1
through 4 are aligned as shown in detail B.

(21) Install dial assembly shaft (34) into
bearing (37) receptacle, mesh gear (35) with gear
(48) without disturbing setting on rotary switch
(46), and position idler gears to align between
dials 4 and 3 and between 3 and 2. Do not secure
spacer plates (12 and 25) at this time.

NOTE
Refer to table 7-20 for 1A1 wiring details.
(2) Remove tags and reconnect wiring to

front-panel components as required.
(3) Remove tags and reconnect wiring to

switch boards 1A1S6 (8), 1A1S7 (9), and 1A1A1
(10).

(4) Install receiver control gear box 1A1A2
(7) with the four attaching screws (6).

Table 7-20. Receiver Control 1A1 Wire List
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Table 7-20. Receiver Control 1A1 Wire List-Continued

7-24



TM 11-5820-771-14

Table 7-20. Receiver Control 1A1 Wire List – Continued
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(5) Install switch boards 1A1S6, 1A1S7, and
1A1A1 (8, 9, 10) with the attaching hardware.

(6) Install the knobs on all front-panel controls.
c. Reassembly of Preselector 1A2 (fig. FO-19).

(1) Install filters, terminals, and connectors, as
required, with the attaching hardware.

NOTE
Refer to table 7-21 for 1A2 wiring details.
(2) Remove tags and reconnect wiring to the

components installed in step (1).
(3) Install switch 1A2S1 (20) and subassembly

1A2MP2 (22) with the attaching hardware.

(4) Remove tags and reconnect wiring to 1A2S1.
(5) Install subassemblies 1A2A1 through

1A2A8 (1, 4, 5, 6, 9, 12, 15, 16), as required, with the
attaching hardware.

(6) Remove tags and reconnect wiring to 1A2A1
through 1A2A8.

(7) Install six cover plates (2, 7, 10, 13, 17, 21)
on the preselector with the attaching hardware.

d. Reassembly of Subassemblies 1A4 through
1A8.
Refer to paragraph
through 1A8.

Table 7-21. Preselector 1A2 Wire List

7-8 for reassembly of 1A4
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Table 7-21. Preselector 1A2 Wire List - Continued
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e. Reassembly of Lower Supply 1A9 (fig. 7-11).
(1) Install components on TB1 and TB2 per

paragraph 7-8b.
(2) Remove tags and reconnect wiring as

required (fig. FO-14).
(3) Install the three screws securing the two

circuit cards.
(4) Install the power supply cover with the four

attaching screws.
f. Reassembly of Housing Assembly (fig. FO-15).

NOTE
Refer to table 7-22 for housing assembly
wiring details.
(1) Remove tags and connect wiring to TB2

(37), J1 (39), J2 (38), and terminals WT5 through
WT8 (40, 41, 42, 43), as required.

(2) Install TB2 (37), J1 (39), J2 (38), WT5
through WT8, (40, 41, 42 43) and the wiring harness
in the housing with the attaching hardware.

(3) Install FL1 through FL3 (33, 34, 35) and C1
(36) with the attaching hardware.

(4) Remove tags and reconnect wiring to FL1
through FL3 (33, 34, 35) and C1 (36).

(5) Install cover (31) with the four attaching
screws (32).

(6) Install components on TB1 (45), as required,
per paragraph 7-8b.

Table 7-22. Housing Assembly 1MP1 Wire List
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Table 7-22. Housing Assembly 1MP1 Wire List-Continued

(7) Install T1 (47), TB1 (45), CR6 (51), and L1 (10) Remove tags and connect wiring to the
(48) with the attaching hardware (48, 46, 52, 50). rear-panel components.

 (8) Remove tags and reconnect wiring to T1 (11) Complete
(47), TB1 (45), CR6 (51), and L1 (49). paragraph 6-9.

(9) Install components on the rear panel (29)
with the attaching hardware.

Section iV. SUBASSEMBLY TESTING

7-10. General
This section contains testing procedures for the
various receiver subassemblies. Adjustment in-
structions for the subassemblies are also provided.
These procedures are used in conjunction with the
troubleshooting charts (section II) to isolate a fault
within the subassemblies. Also, the proper func-
tioning of the subassemblies after repair can be
varified using these procedures.

7-11. 1A1 Testing
Refer to paragraph 6-14 to test control assembly
1A1.

7-12. Rotary Switch 1A1A1 Voltage and Resistance
Tests

a. Voltage Checks.
(1) Connect the test equipment as shown in

figure 7-12, detail A.
(2) Set the power supply for an output voltage of

46.860 volts dc.
(3) Rotate the switch rotor counterclockwise

through each position and read the voltage on the
differential voltmeter. The results should agree with
table 7-23.

assembly of the receiver per

Figure 7-12. 1A1A1 test connections.
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(4) Disconnect the test setup.
b. Resistance Checks.

(1) Connect the ohmmeter to the switch as
shown in figure 7-12 detail B.

(2) Set the ohmmeter to the RX1 scale.
(3) Rotate the switch counterclockwise through

each position and check for intermittent contact each
time.

(4) Disconnect the test setup.

7-13. Receiver Control 1A1A2 Mechanical and
Electrical Testing

(fig. 7-13)
a. Mechanical Tests.

(1) Check the full rotation and stops for the
MHz shaft. In the extreme counterclockwise
position of the MHz shaft, a stop on the shaft locks
against pin “B”, preventing further rotation. Dials 6
and 5 should show 00 in viewing position “A”. In the
extreme clockwise position, the MHz shaft again
locks against pin “B” and dials 6 and 5 should show
29 in the viewing position “A”.

(2) Turn the kHz shaft to rotate dial 1 through
all digits from 1 to 0 in viewing position A. When 0
appears on dial 1, the next number on dial 2 must
change in unison with the 0 on dial 1.

(3) Repeat step (2) for dials 2 and 3.

7-31



TM 11-5820-771-14

Figure 7-13   1A1A2 test diagram (sheet 2 of 2). 
(4) Repeat step (2) for dials 3 and 4.
(5) Turn the MHz shaft to rotate dial 5 through

all digits from 1 to 0 in viewing position A. When 0
appears on dial 5, the next number on dial 6 must
change in unison with the 0 on dial 5.

(6) Depress the clutch bar and lock dial 1 while
turning the kHz shaft slightly. The backlash be-
tween dials 1 and 2 should be no more than 4.9
degrees.

(7) Hold dial 2 and rotate the kHz shaft slightly.
The backlash between dials 2 and 3 should be no
more than 1.5 degrees.

(8) Repeat step (7) for dials 3 and 4.
(9) Hold dial 5 and rotate the MHz shaft

slightly. The backlash between dials 5 and 6 should
be no more than 1.5 degrees.

(10) Set the MHz and kHz shafts for a frequency
of 07.9999 in viewing position A. The maximum
misalignment of the dials should be as shown in
figure 7-13, detail B.

b. Electrical Tests.
(1) Connect one lead of an ohmmeter to terminal

E4 of switch board 1 (see fig. 7-13, details A and C).
(2) Engage the clutch and rotate the kHz shaft

to rotate dial 1 from 0 to 9. At each dial position,
check continuity between E4 and E1, E2, E3, and
E5. The results should agree with those shown in
table 7-20.

(3) Move the ohmmeter lead to terminal E4 of
switch board 2.

(4) Disengage the clutch and rotate the kHz
shaft to rotate dial 2 from 0 to 9. At each dial
position, check continuity between E4 and E1, E2,
E3, and E5. The results should agree with those
shown in table 7-24.

(5) Move the ohmmeter lead to terminal E4 of
switch board 3.

(6) Repeat step (4) for dial 3.
(7) Move the ohmmeter lead to terminal E4 of

switch board 4.
(8) Repeat step (4) for dial 4.
(9) Disconnect the ohmmeter from switch board

4.
(10) Connect the ohmmeter to switch board 5

terminals indicated in table 7-25 (see fig. 7-13,
details A and D for terminal locations).

(11) Rotate the kHz shaft to rotate dial 4 from 0
to 9. At each dial position, measure the resistance at
switch board 5 terminals as indicated in table 7-25.

(12) Disconnect the ohmmeter.
7-14. 1A2 Alignment and Testing

(fig. 7-14 through 7-20).
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Figure 7-14. 1A2 special test fixtures.
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Figure 7-15. 1A2 bandwidth and filter test connections.

Figure 7-16. Preselector 1A2 160-MHz oscillator test connections.
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Figure 7-17. Preselector 1A2 high-frequency vfo test connections.
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Figure 7-18. Preselector 1A2 low-frequency vfo test connections.
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Figure 7-19. 1A2 combined function test connections.
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Figure 7-20. 1A2 test connections for tracking, gain, sensitivity, and agc tests.

Table 7-24. 1A1A2 Continuity Checks a. General. The procedures given here are used to
test preselector 1A2 while it is removed from the
receiver. Refer to paragraph 6-16 for testing the dc
input, control line and tuning voltages, rf input, and
if output of the preselector while it is installed in the
receiver. Before performing any tests of 1A2, remove
the top and bottom covers. Install the two test
covers as directed in the following procedures.
Special test fixtures are shown in figure 7-21.

NOTE
Test cable No. 2 is 20 inches long for all uses
except control line voltage connection. When
used for control line voltage connection (to
1A2J1 or 1A2J3), this cable may be up to 36
inches long,

b. Testing of Bandswitches and Filters.
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directly away from the preselector cover.
Other positions are located by referring to
the numbers stamped on the gear and
setting the desired switch position directly
away from the cover.

NOTE
In the following procedures, position the
bandswitches by rotating the gear at the
center of the preselector. Position 1 is
selected when the hole in the gear is centered

RF oscillator 1A2A1 test connections.

Table 7-25. 1A1A2 Resistance Checks - Continued

Figure 7-21.

Table 7-25. 1A1A2 Resistance  Checks
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(2) Set the bandswitches to each position listed
in table 7-26. At each position, set the signal
generator to the frequency specified in the
FREQUENCY column of the table at a level of 0 db.
The minimum output voltage (indicated on the
electronic voltmeter) should be as shown in table 7-
26.

c. 160 MHz Oscillator Tests.
(1) Connect the test equipment as shown in

figure 7-16 and apply power to the test equipment.
Do not install the test covers.

(2) Connect the multimeter between 1A2P1-H
(–) and ground (+).

(3) Adjust the 1,000-ohm variable resistor to
obtain a 2.6 volt tagc reading on the multimeter.

(4) Connect the electronic voltmeter between
1A2A8-E1 (fig. 7-14) and ground.

(5) Read the 160 MHz oscillator output level on
the electronic voltmeter. A level of 0.016 vrms
should be obtained.

Table 7-26. Preselector 1A2 Bandswitch and Filter Test
Parameters

(6) Connect the counter to 1A2A8-E1 and read
the 160 MHz oscillator frequency on the counter. A
frequency of 160.0 MHz +3. -2 kHz should be
obtained. If the oscillator frequency is out of
tolerance, refer to paragraph 7-16 for adjustment
procedures.

(7) Disconnect the test equipment.
d. High-Frequency Vfo Tests.

(1) Connect the test equipment as shown in
figure 7-17 and apply power to the test equipment.
Remove the covers from the preselector. Install the
bottom test cover.

(2) Connect the differential voltmeter positive
lead to 1A2P1-H and negative lead to ground.

(3) Adjust the 1000-ohm variable resist or to
obtain a - 2.6 volt tagc reading on the differential
voltmeter.

(4) Connect the differential voltmeter probe to
the output of dekavider number 1.

(5) Adjust dekavider number 1 to obtain a
reading (control line voltage of +3.000 ± 0.005 vdc
on the differential voltmeter.

(6) Connect the differential voltmeter probe to
dekavider number 2.

(7) Adjust dekavider number 2 (tuning voltage)
for each of the following voltages, as indicated on the
differential voltmeter. For each voltage read the
corresponding output frequency at 1A2A7-E7 on the
electronic counter.

Tuning Voltage Frequency
10.260 190.045 MHz ± 40 kHz
21.900 144.045 MHz  ± 150 kHz
46.860 159.045 MHz  ± 60 kHz

(8) If the vfo frequencies are incorrect, adjust
1A2A1T1 (figure 7-2) for 130.045 MHz and
1A2A1C4 for 159.045 MHz.

(9) Reset dekavider number 2 for 10.260 volts
and a corresponding counter frequency of 130.045
MHz ± 40 kHz.

(10) Disconnect the electronic counter from
1A2A7-E7.

(11) Connect the probe of the electronic volt-
meter to 1A2A7-E7. A signal level of 150 millivolts
minimum should be indicated at this point.

(12) Move the probe of the electronic voltmeter
to 1A2A3-E1. A signal level of at least 190 millivolts
should be indicated at this point.

(13) Disconnect the test equipment. Remove the
test cover and reinstall the normal preselector covers
with the attaching screws.

e. Low-Frequency Vfo Tests.
(1) Connect the test equipment as shown in

figure 7-18 and apply power to the test equipment.
(2) Adjust the tagc voltage as described in steps

d (2) and (3) above.
(3) Connect the differential voltmeter probe to

the output of dekavider number 1.
(4) Adjust dekavider number 1 (control line

voltage) for +3.5 volts at J3 as indicated on the
differential voltmeter.

(5) Connect the differential voltmeter probe to
1A2P1-F.

(6) Adjust dekavider number 2 (tuning voltage)
for each of the following voltages, as indicated on the
differential voltmeter. For each voltage read the
corresponding output frequency at 1A2J2 on the
electronic counter.
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(7) Move the differential voltmeter probe to the
output of dekavider number 1.

(8) Adjust dekavider number 1 to obtain a
frequency of 6.445 MHz on the electronic counter.
The differential voltmeter should indicate a control
line voltage of +4.7 ± 0.3 volts.

(9) Adjust dekavider number 2 (for 10.00 vdc) to
produce a frequency of 5.595 MHz as indicated on
the electronic counter.

(10) Disconnect the electronic counter and
connect the electronic voltmeter to 1A2J2. A low-
frequency vfo output level of 12 millivolts minimum
should be indicated on the electronic voltmeter.

(11) Disconnect the test equipment.
f. Combined Function Tests.

NOTE
The procedures given in this subparagraph
are used to test the combined functions of
1A2A1, 1A2A2, 1A2A3, 1A2A5, and 1A3.
(1) Instal l  r f  coi l  assembly 1A3 on the

preselector. (Refer to para 6-9 and fig. 6-1).
(2) Connect the test equipment as shown in

figure 7-19 and apply power to the test equipment.
(3) Connect the differential voltmeter probe to

1A2P1-F.
(4) Adjust dekavider number 4 for 19.35 volts,

as indicated on the differential voltmeter.
(5) Move the differential voltmeter probe to the

output of dekavider number 2.
(6) Adjust dekavider number 2 for ap-

proximately 3.5 volts as indicated on the differential
voltmeter. Continue to adjust the dekavider to
produce an lf vfo frequency of 6.045 MHz ± 100 Hz
as indicated on the electronic counter at J2.

(7) Move the counter input connector to 1A2J4.
(8) Move the differential voltmeter probe to

1A2P1-E.
(9) Adjust dekavider number 3 for 21.90 volts as

indicated on the differential voltmeter.
(10) Move the differential voltmeter probe to the

output of dekavider number 1.
(11) Adjust dekavider number 1 for ap-

proximately 3.0 volts as indicated on the differential
voltmeter. Continue to adjust the dekavider to
produce a high loop mixer frequency of 22.000
MHz ± 1.5 kHz as indicated on the electronic
counter.

(12) Move the electronic counter input to
1A2J2.

(13) Connect the electronic voltmeter to 1A2J4.
A high loop mixer level of at least 40 millivolts
should be indicated by the electronic voltmeter.

(14) Using the differential voltmeter, set
dekavider number 1 (1A2J1) for 5.0 volts and
dekavider number 4 (1A2P1-F) for 10.00 volts. The

electronic voltmeter should continue to indicate a
minimum level of 40 millivolts.

(15) Using the differential voltmeter, set
dekavider number 1 (1A2J1) for 2.0 volts and
dekavider number 4 (1A2P1-F) for 48.19 volts. The
electronic voltmeter should continue to indicate a
minimum level of 40 millivolts.

(16) Disconnect the counter, electronic volt-
meter, and differential voltmeter. The remaining test
equipment may be left connected for the tests of g
below.

g. Tracking, Gain, and Sensitivity Tests.
(1) Calibrate the heterodyne voltmeter for a

frequency of 455 ± lkHz and a level of 10
millivolts. Use the narrowband mode of the volt-
meter. Remove the preselector top and bottom
covers and install the top and bottom test covers.

(2) Connect the test equipment as shown in
figure 7-20.

NOTE
For the following step, the counter requires
an input level of at least 100 millivolts. Set
the signal generator to this level for initial
frequency adjustment, then reduce the level
as required.
(3) Set the signal generator for an output

frequency of 500 ± 1 kHz at a level of ap-
proximately 1 microvolt.

(4) Rotate the bandswitch (gear at the center of
the preselector) to position 1 (500 kHz).

(5) Using the differential voltmeter, adjust the
50 vdc power supply for a voltage of 50.000 ± 0.005
volts .

(6) Set dekavider number 3 for a resistance or
93.72 kilohms.

(7) Using the differential voltmeter, set the 1-
kilohm potentiometer for -2.6 ±0.1 vdc.

(8) Adjust dekavider number 1 to produce a
maximum reading on the heterodyne voltmeter.

(9) Adjust 1A2A7-C6 (see fig. 7-14) to produce a
maximum reading on the heterodyne voltmeter.

(10) Set the preselector bandswitch to position
30 (29.5 MHz).

(11) Set dekavider number for 20.52 kilohms.
(12) Set the signal generator for an output

frequency of 29.5 MHz ± 1 kHz at a level of ap-
proximately 1 microvolt.

(13) Repeat steps (8) and (9) above.
NOTE

If the preselector is tracking correctly,
1A2A7-C6 should not require adjustment of
more than one-fourth turn in step (13). If
more than one-fourth turn of adjustment is
required, line inductors 1A2A7-L3 and
1A2A7-L4 must be changed in length. If the
capacitance of 1A2A7-C6 was increased
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(clockwise) lengthen L3 and L4. Shorten L3
and L4 if the capacitance was decreased
(counterclockwise). Change L3 and L4
equally to retain balance.
(14) Adjust 1A2A7-L2 for a maximum reading

of the heterodyne voltmeter.
(15) Repeat steps (3) through (12), as required,

to obtain correct tracking.
(16) Repeat steps (3) through (5), except set the

signal generator output level at 0.25 microvolt.
(17) Read and record the heterodyne voltmeter

reading.
(18) Move the signal generator off frequency

approximately 100 kHz and read the heterodyne
voltmeter. If this reading (noise) is not at least 15 db
below the reading obtained in step (17) accomplish
step (19).

(19) Insert a thin-tipped soldering iron through
the access hole in the test cover and heat the joint at
the ground end of the tune line (see fig. 7-15). Push
or pull the line with a pair of long-nose pliers to
obtain the minimum noise reading on the heterodyne
voltmeter. Remove the soldering iron and hold the
tune line in place until the joint cools, noting that the
noise does not increase. If the noise increases more
than 1 db, repeat the procedure.

(20) Repeat steps (10) through (12).
(21) Repeat step (14).
(22) Reduce the signal generator output to 0.25

microvolt.

(23) Repeat steps (17) and (18) and, if required,
step (19).

(24) Disconnect the heterodyne voltmeter.
(25) Repeat steps (1) and (2).
(26) Accomplish the combined gain and sen-

sitivity measurements of table 7.24 as follows:
(a) Set the signal generator frequency,

bandswitch position, and dekavider number 3 as
listed for each test in table 7-27.

(b) Set the signal generator output level to
100 microvolt for gain measurement or to 0.25
microvolt for sensitivity measurement.

(c) Adjust dekavider number 1 to obtain a
maximum reading on the heterodyne voltmeter.

(d) The preselector gain can now be computed
from the formula:

Heterodyne voltmeter reading
Gain =

100 microvolts

(e) For sensitivity measurements, read the
hetrodyne voltmeter for the signal input, then move
the signal generator frequency approximately 100
kHz and read the noise level on the heterodyne
voltmeter. The sensitivity is then equal to the
difference in the two heterodyne voltmeter readings.

(27) Disconnect the test setup. Remove the test
covers and reinstall the normal preselector covers
with the attaching screws.

Table 7-27. Preselector 1A2 Gain and Sensitivity Measurements

h. Preselector Agc Characteristics Test. (4) Set the signal generator level to ap-
(1) Accomplish steps (1) through (7) of g above. proximately 5 microvolt.
(2) Remove the preselector top test cover to gain (5) Read and record the heterodyne voltmeter

access to 1A2A7. reading.
(3) Lightly couple a probe cable to 1A2A7-C6 (6) Increase the signal generator level to +10

(fig. 7-14). Connect the amplifier and counter to this db.
ca0ble as shown in figure 7-20.
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NOTE
When the tagc voltage (1 kilohm poten-
tiometer) is changed in the next step, the
high frequency vfo will probably be pulled
off frequency. Observe the electronic counter
while adjusting the potentiometer. If the
frequency changes, adjust dekavider number
1 (vfo control line voltage) to reset the vfo to
the original frequency, as observed on the
counter.
(7) Adjust the 1 kilohm potentiometer to

produce the same heterodyne voltmeter reading as
was observed in (5) above.

(8) Using the differential voltmeter, measure the
tagc at 1A2P1-H. A voltage between -2.22 and
-2.37 volts should be obtained.

(9) Increase the signal generator level to +40
db .

(10) Repeat steps (7) and (8), except that a tagc
voltage of between -1.74 and -1.95 volts should be
obtained. (See the note preceding step (7).)

(11) Set the signal generator for an output of
29.5 MHz at 5 microvolt.

(12) Set 1A2 bandswitch to position 30.
(13) Using the differential voltmeter, set the 1

kilohm potentiometer for a tagc voltage of -2.60
volts. (See the note preceding step (7).)

(14) Using the differential voltmeter, set
dekavider number 3 for 10.26 volts.

(15) Adjust dekavider number 1 to obtain the
maximum reading on the heterodyne voltmeter.

(16) Read the heterodyne voltmeter reading for
reference.

(17) Repeat steps (4) through (9), except that
the following tagc readings should be obtained:

(18) Turn off all power and disconnect the test
equipment. Remove the test covers and reinstall the
normal preselector covers with the attaching screws.

7-15. RF Oscillator 1A2A1 Alignment and Testing
a Test Setup.

(1) Install module to be checked in preselector
test cavity.

(2) Connect test equipment as shown in figure 7-
21 with electronic counter on terminal E1.

b. Alignment Procedure.
(1) Apply the following voltages to the assembly

under test.

(2) Check terminal E1 for an output frequency of
159.045 MHz  ± 20 kHz.

(3) If necessary, adjust C4 to bring oscillator
within limits specified in step (2).

(4) Set voltage at terminal E3 to ± 10.260 vdc
1 millivolt.

(5) Check terminal E1 for an output frequency of
130.045 MHz  ± 20 kHz.

(6) If ncessary, vary the turns spacing of T1 to
bring the frequency within limits specified.

(7) Repeat steps (2) through (6) above until two
point tracking is achieved.

c. Output Frequency Measurement.
(1) Apply input voltages as specified in

paragraph b. (1).
(2) Set dekavider number 1 for input voltages

listed in tracking voltage column on table 7-28 at
terminal E3.

(3) Check the output frequency at terminal E1
with the electronic counter. The frequency measured
at E1 for specific voltage input at E3 should be as
listed in table 7-28.

d. Loop Sensitivity Test.
(1) Set the input voltages as specified in

paragraph b. (1).
(2) Set the input voltage at E5 to -3 volts

 ± 5 millivolts and read the output frequency at
terminal E1 on the counter.

Table 7-28. RF Oscillator 1A2A1 Output Frequencies

(3) Set input voltage at E5 to +7 volts  ± 5
millivolts and record output frequency at terminal
E1.

(4) Subtract the frequency obtained in (2) from
that obtained in (3) above. The result should be
between 1.1 and 1.4 MHz.

(5) Set input voltage at E3 to 10.260 volts  ± 1
millivolts.

(6) Repeat steps (2), (3) and (4) above.
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(7) The result obtained should be between 600
and 900 kHz.

e. Output Levels Test.
(1) Set voltages at terminals E2 and E4 for

-5.00 vdc and +50.00 vdc respectively.
(2) Set voltage input at terminal E5 to 3.00

vdc  ± 5 millivolts.
(3) Set input voltage at terminal E3 to 10 vdc

 ± 1 millivolt.
(4) Connect electronic voltmeter with load to

terminals E1 and E7.
(5) Check to insure that output voltages at

terminals E1 and E7 are in accordance with values
specified in table 7-29 for a 10 vdc input at E3.

(6) Change voltage at E3 to values stated in left
hand column of table 7-29 and check output voltages
at E1 and E7 for each respective input voltage.

(7) Disconnect voltmeter from terminals E1 and
E7.

Table 7-29. 1A2A1 Output Levels

f. Spectrum Verification.
(1) Apply the following input voltages to

assembly under test.

(2) Connect spectrum analyzer to terminal E1.
(3) Set input voltage at terminal E3 to + 10.260

vdc.

(4) Check spectrum
following:
Non-harmonically related
Parasitic oscillation
Squegging

analyzer display for the

signal level > -60 db
non existent
non existent

(5) Vary input voltage at E3 throughout the
range of +10.260 to 46.860 vdc.

(6) observe spectrum analyzer for conditions
stated in step (4).

(7) Disconnect the test equipment.

7-16. Frequency Converter 1A2A2 Alignment and
Testing

a. Test Setup.
(1) Calibrate heterodyne voltmeter for operation

at 166 MHz using the electronic counter and signal
generator number 2, then disconnect the signal
generator.

NOTE
Refer to figure 7-22 detail D for terminal,
jack and adjustment locations.
(2) Connect test equipment as shown in figure 7-

22 detail A with frequency counter and voltmeter
connected to output terminal E3.

(3) Apply a 6 MHz, 20 millivolts to terminal E2.
(4) Set input at E1 to -5 v  ± 100 millivolts.

b. Alignment.
(1) Adjust C8 (fig. 7-22) maximum coun-

terclockwise until the oscillator starts.
(2) In the event the oscillator does not start, R4

(FO-3) may have to be replaced with a resistor of a
slightly lower value and step (1) above repeated.

(3) If the oscillator starts and stabilizes at a
frequency of 160 MHz +10 to +50 kHz replace
crystal Y1 and repeat steps (1) and (2) above.

(4) Adjust C8 for maximum output at E3 as
indicated on the voltmeter then readjust C8 for 1 db
less than peak output.

c. Testing.
(1) Reduce -5 volts input at E1 to -4 volts

 ± 100 millivolts and check that oscillator continues
to start and run.

(2) Measure the output frequency at E3. The
frequency should be 160 MHz +3 kHz -2 kHz.
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Figure 7-22. Frequency converter 1A2A2 test connections.
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(3) Measure the 160 MHz signal level at ter-
minal E3. The level should be 20 millivolts
minimum.

(4) Adjust C16 for maximum output at J1.
(5) Measure the output level at J1 using the

heterodyne voltmeter and the electronic voltmeter.
The mixer output level at J1 should be 6.5 to 9.0
millivolts.

(6) Disconnect the test equipment.

7-17. Frequency Mixer Stage 1A2A3 Alignment and
Testing

a. Test Setup.
(1) Install module to be checked in preselector

housing.

(2) Connect test
7-23, detail A.

(3) Check figure
locations.

equipment as shown in figure

7-23, detail C for adjustment

b. Alignment Procedure (Amplitude).
(1) Set the following input signals at

indicated:
terminals

(2) Adjust C7 for maximum signal amplitude at
166.045 MHz as observed on spectrum analyzer at
E5.
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Figure 7-23. Frequency mixer stage 1A2A3 test diagram
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c. Alignment Procedure (Output Response).
(1) Set the following input signals at terminals

indicated.

(2) Adjust L3 and L4 for a response on the
spectrum analyzer as shown in figure 7-23, detail B.

d. Input and Output Measurements.
(1) Set the following input signals at terminals

indicated:

(2) Ver i fy input current as 5 milliamps
maximum before making checks in step (3) below.

(3) Verify output levels on spectrum analyzer as
specified in table 7-30.

(4) Disconnect the test equipment.

7-18. Bandpass Filter 1A2A4 Alignment and
Testing.

a. Filter Input Response Alignment Test Setup.
(1) Connect test equipment as shown in figure

FO-26, detail A.
(2) Check figure FO-26, detail G for terminal

and adjustment locations.
NOTE

Refer to table 7-31 for listing of bands
referenced in paragraphs b. through k.
below.

b. Input Response Alignment (Band 1).

Table 7-30. Frequency Mixer Stage 1A2A3 Input and Output
Parameters

Table 7-31. Bandpass Filter 1A2A4 Input/Output Alignment Data

NOTE
Refer to table 7-31 for all column references.
(1) Tune sweep generator to sweep frequency

indicated in column 2 for band 1.
(2) Tune marker for an output at the frequency

indicated in column 3 for band 1.
(3) Connect center probe clip of cable assembly

on input terminal E1 for band 1 as indicated in
column 4.

(4) Connect ground clip of cable assembly to
terminal E12 of assembly under test and leave
ground clip on this terminal for all input response
tests.

(5) Place short across pins 4 and 1 of L2 as
indicated in column 6. 

(6) Adjust L1 and T1 for a deep symmetrical
notch at the marker frequency. The spectrum
analyzer trace should look similar to figure FO-26.
detail B(1) when proper alignment is obtained.

(7) Remove short from pins 4 and 1 of L2.
(8) Place short across pins 3 and 1 of T2 as

indicated in column 7 for band 1 alignment.
(9) Refer to figure FO-26, detail B(2) and adjust

coil L3 so that marker is at bottom of second notch.
Adjust coil L2 for a symmetrical pattern.
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(10) Remove short from pine 3 and 1 of T2.
(11) A trace similar to figure FO-26, detail B(3)

should appear on scope. Tune output transformer T2
so that marker is at top of middle peak.

c Input Response Alignment (Band 2).
NOTE

Refer to table 7-31 for all column references.
(1) Tune sweep generator to sweep band 2

frequency per column 2.
(2) Tune marker to frequency indicated in

column 3.
(3) Connect center probe clip to terminal E2.
(4) Install short as indicated in column 6 for

band 2.
(5) Adjust T3 and L4 for figure FO-26, detail

B(1) display.
(6) Remove short.
(7) Install short as indicated in column 7, band

2.
(8) Adjust L6 and L5 for figure FO-26, detail

B(2) display.
(9) Remove short.
(10) Tune T4 to place marker on top of peak per

figure FO-26, detail B(3).
d. Input Response Alignment (Band 3).

NOTE
Refer to table 7-31 for all column references.
(1) Tune sweep generator per column 2, band 3.
(2) Tune marker per column 3, band 3.
(3) Connect center probe clip per column 4, band

3.
(4) Install short as indicated in column 6.
(5) Adjust T5 and L7 for figure FO-26, detail

B(1) display.
(6) Remove short.
(7) Install short as indicated in column 7.
(8) Adjust L9 and L8 for figure FO-26, detail

B(2) display.
(9) Remove short.
(10) Tune T6 to obtain figure FO-26, detail B(3)

display.
e. Input Response Alignment (Band 4).

NOTE
Refer to table 7-31 for all column references.
(1) Tune sweep generator to column 2 frequency

for band 4.
(2) Tune marker to column 3 frequency for band

4.
(3) Connect center probe clip per column 4.
(4) Install short as indicated in column 6.
(5) Adjust L1O and L11 for figure FO-26, detail

B(1) display.
(6) Remove short.
(7) Install short as indicated in column 7.
(8) Adjust L13 and L12 for figure FO-26 detail

B(2) display.

(9) Remove short.
(10) Tune T7 to place marker on top of peak per

figure FO-26 detail B(3).
f. Input Response Alignment (Band 5).

NOTE
Refer to table 7-31 for all column references.
(1) Tune sweep generator to column 2 frequency

for band 5.
(2) Tune marker to column 3 frequency for band

6.
(3) Connect center probe clip per column 4.
(4) Install short as indicated in column 6.
(5) Adjust L14 and L15 for figure FO-26, detail

B(1) display.
(6) Remove short.
(7) Install short as indicated in column 7.
(8) Adjust L16 and L17 for figure FO-26, detail

B(2) display.
(9) Remove short.
(10) Tune T8 to obtain figure FO-26, detail B(3)

display.
(11) Disconnect test equipment.

g. Filter Output Response Alignment {Band 1).
NOTE

Refer to table 7-31 for all column references.
(1) Setup test equipment as shown in figure FO-

26, detail C.
(2) Connect input cable assembly clips to ter-

minals E1 and E12.
(3) Connect output cable assembly clips to

terminals E6 and E11.
(4) Install load as indicated in table 7-31 for

band 1.
(5) Set tracking generator for column 2, band 1

frequency.
(6) Set marker for column 3, band 1 frequency.
(7) A trace similar to that in figure FO-26,

detail E should appear on the spectrum analyzer. If
necessary, slightly readjust inductors and trans-
formers so that marker is in center of bandpass.

(8) Move marker frequency to upper and lower
frequency limits of bandpass as indicated in column
2.

(9) If necessary, readjust inductors and trans-
formers so that the upper and lower frequency
points fall within the filter bandpass as shown in
figure FO-26, detail E.

h. Filter Output Response Alignment (Band 2).
NOTE

Refer to table 7-31 for all column references.
(1) Connect input cable assembly center probe

clip to terminal E2.
(2) Connect output cable assembly center

conductor clip to terminal E6.
(3) Install load indicated in column 8 for band 2.

7-49



TM 11-5820-771-14

(4) Set tracking generator for band 2 frequency,
column 2.

(5) Set marker for column 3, band 2 frequency.
(6) If necessary, slightly readjust inductors and

transformers so that marker is in center of bandpass.
(7) Move marker frequency to upper and lower

frequency limits of bandpass as indicated in column
2.

(8) If necessary, slightly readjust inductors and
transformers so that the upper and lower frequency
points fall within the filter bandpass as shown in
figure FO-26, detail E.

i. Filter Output Response Alignment (Band 3).
N O T E  

Refer to table 7-31 for all column references.
{1) Connect input probe clip to terminal E3.
(2) Connect output probe clip to terminal E8.
(3) Install load indicated in column 8 for band 3.
(14) Set tracking generator for band 3 frequency,

column 2.
(5) Set marker for column 3, band 3 frequency.
(6) If necessary, slightly readjust inductors and

transformers so that marker is in center of bandpass.
(7) Move marker frequency to upper and lower

frequency limits of bandpass as indicated in column
2.

(8) If necessary, slightly readjust inductors and
transformers so that the upper and lower frequency
points fall within the filter bandpass as shown in
figure FO-26, detail E.

j. Filter Output Response Alignment (Band 4).
NOTE

Refer to table 7-31 for all column references.
(1) Connect input probe clip to terminal E4.
(2) Connect output probe clip to terminal E9.
(3) Install load indicated in column 8 for band 4.
(4) Set tracking generator for band 4 frequency,

column, 2.
(5) Set marker for column  3, band 3 frequency.
(6) If necessary, slightly readjust inductors and

transformers so that marker is in center of bandpass.
(7) Move marker frequency to upper and lower

frequency limits of bandpass shown in column 2.
(8) If necessary, slightly readjust inductors and

transformers so that the upper and lower frequency
points fall within the filter bandpass as shown in
figure FO-26, detail E.

k. Filter Output Response Alignment (Band 5).
NOTE

Refer to table 7-31 for all column references.
(1) Connect input probe clip to terminal E5.
(2) Connect output probe clip to terminal E10
(3) Install load indicated in column 8 for band 5.
(4) Set tracking generator for band 5 frequency,

Column 2.
(5) Set marker for column 3, band 5 frequency.

(6) If necessary, slightly readjust inductors and
transformers so that marker is in center of bandpass.

(7) Move marker frequency to upper and lower
frequency limits of bandpass as indicated in column
2.

(8) If necessary, slightly readjust inductors and
transformers so that the upper and lower frequency
points fall within the filter bandpass as shown in
figure FO-26, detail E.

(9) Disconnect test equipment.
1. Frequency Response Tests (Band 1).

(1) Setup test equipment as shown in figure FO-
26, detail C. Connect load per table 7-31, column 9.

(2) Connect input cable assembly signal clip to
terminal E1 and ground clip to terminal E12. Leave
ground clip on terminal E12 for remainder of tests.

(3) Connect output cable assembly signal clip to
terminall E6 and ground clip to terminal E11. Leave
ground clip on terminal E11 for remainder of tests.

(4) Set attenuator to 0 db. Set generator for
reference level on meter at frequency listed in column
3, table 7-31 for band 1.

(5) Slowly tune rf generator stopping at each
frequency listed for band 1 in table 7-32.

(6) Observe that readings on rf voltmeter do not
exceed those listed in table 7-32 for respective
frequency generated.

(7) Increase attenuator setting by 20 db.
(8) Tune rf generator to frequency, above 1.00

MHz that gives rf voltmeter reading of 0.6 db.
(9) Observe that rf generator output frequency

is lower than frequency listed in column 5, table 7-
33.

Table 7-32. Bandpass Filter 1A2A4 Response Data
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Table 7-32. Bandpass Filter 1A2A4 Response Data
-Continued

Band 5
Frequency Attenuation

4.70 1 min
5.00 0.6 max
5.40 0.25 max
5.80
6.20
6.60
7.00
7.40
7.80
8.20
8.60
9.00 0.6 max
9.50 0.5 min

Table 7-33. Bandpass Filter 1A2A4 Bandpass Data

Column
1 2 3

Filter frequency

Band Lowest Highest
MHz MHz

1 0.50 1.00
2 1.00 2.00
3 2.00 3.00
4 3.00 5.00
5 5.00 9.00

4 5
Frequency limits

Lower Upper

0.324 1.41
0.590 3.04
1.540 3.88
2.060 7.20
3.540 11.81

(10) Tune rf generator to frequency below 0.5
MHz that gives rf voltmeter reading of 0.6 db.

(11) Observe that rf generator output frequency
is higher than frequency listed in column 4, table 7-
33.

m. Frequency Response Tests (Band 2).
(1) Connect input cable assembly signal clip to

terminal E2. Connect load per table 7-31, column 9.
(2) Connect output cable assembly signal clip to

terminal E7.

TM 11-5820-771-14

(3) Set attenuator to 0 db. Set generator for a
reference level on the meter at the frequency listed in
column 3, table 7-31 for band 2.

(4) Slowly tune rf generator stopping at each
frequency listed for band 2 in table 7-32.

(5) Observe that readings on rf voltmeter do not
exceed those listed in table 7-32 for respective
frequency generated.

(6) Increase attenuator setting by 20 db.
(7) Tune rf generator to frequency above 2.00

MHz that gives rf voltmeter reading of 0.6 db.
(8) Observe that rf generator output frequency

is lower than frequency listed in column 5, table 7-
33.

(9) Tune rf generator to frequency below 1.00
MHz that gives rf voltmeter reading of 0.6 db.

(10) Observe that rf generator output frequency
is higher than frequency listed in column 4, table 7-
33.

n. Frequency Response Tests (Band 3).
(1) Connect input cable assembly signal clip to

terminal E3. Connect load per table 7-31, column 9.
(2) Connect output cable assembly signal clip to

terminal E8.
(3) Set attenuator to 0 db. Set generator for a

reference level on the meter at the frequency listed in
column 3, table 7-31 for band 3.

(4) Slowly tune rf generator stopping at each
frequency listed for band 3 in table 7-32.

(5) Observe that readings on rf voltmeter do not
exceed those listed in table 7-32 for respective
frequency generated.

(6) Increase attenuator setting by 20 db.
(7) Tune rf generator to frequency above 3.00

MHz that gives rf voltmeter reading of 0.6 db.
(8) Observe that rf generator output frequency

is lower than frequency listed in column 5, table 7-
33.

(9) Tune rf generator to frequency below 2.00
MHz that gives rf voltmeter reading of 0.6 db.

(10) Observe that rf generator output frequency
is higher than frequency listed in column 4, table 7-
33.

o. Frequency Response Tests (Band 4).
(1) Connect input cable assembly signal clip to

terminal E4. Connect load per table 7-31, column 9.
(2) Connect output cable assembly signal clip to

terminal E9.
(3) Set attenuator to 0 db. Set generator for a

reference level on the meter at the frequency listed in
column 3, table 7-31 for band 4.

(4) Slowly tune rf generator stopping at each
frequency listed for band 4 in table 7-32.

(5) Observe that readings on rf voltmeter do not
exceed those listed in table 7-32 for respective
frequency generated.
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(6) Increase attenuator setting by 2o db.
(7) Tune rf generator to frequency above 5.00

MHz that give rf voltmeter reading of 0.6 db.
(8) Observe that rf generator output frequency

 is lower than frequency listed in column 5, table 7-
 33.

(9) Tune rf generator to frequency below 3.00
MHz that give rf voltmeter reading of 0.6 db.

(10) Observe that rf generator output frequency
is higher than frequency listed in column 4, table 7-
33.

p. Frequency Response Tests (Band 5).
(1) Connect input cable assembly clip to ter-

minal E5. Connect load per table 7-31, column 9.
(2) Connect output cable assembly clip to

terminal E10.
(3) Set attenuator to 0 db. Set generator for a

reference level on the meter at the frequency listed in
column 3, table 7-31 for band 5.

(4) Slowly tune rf generator stopping at each
frequency listed for band 5 in table 7-32.

(5) Observe that readings on rf voltmeter do not
exceed those listed in table 7-32 for respective
frequency generated.

(6) Increase attenuator setting by 20 db.
(7) Tune rf generator frequency above 9.00 MHz

that gives rf voltmeter reading of 0.6 db.
(8) Observe that rf generator output frequency

is 1ower than frequency listed in column 5, table 7-
 3 3 .

(9) Tune rf generator to frequency below 5.00
MHz that gives rf voltmeter reading of 0.6 db.

(10) Observe that rf generator output frequency
is higher than frequency listed in column 4, table 7-
33.

(11) Disconnect test equipment.

7-19. 1A2A5 Alignment and Testing
a. Test Setup.

(1) Place board to be tested in preselector
housing (part number 0154-1-5009). Do not install
mounting screws at this time.

(2) Solder test wires and cables to 1A2A5 as
shown on figure 7-24. Feed wires through holes in
cavity.

(3) Setup test equipment as shown in figure 7-
24.

(4) Set power supply number 1 to 50 ± 0.25 vdc
(using the differential voltmeter).

(5) Set power supply number 2 to +9 ± 0.25 vdc
using the differential voltmeter.

b. Alignment Procedure.
(1) Use the differential voltmeter and, set

dekavider number 2 for 3.5  ± 0.03 vdc input to
terminal E2.

(2) Set dekavider number 1 for 10 ± 0.025 vdc
input to terminal E5.

(3) Install the mounting screws for the board
and tighten securely. Install the cover on the test
cavity with the attaching screws.

(4) Measure the output frequency at E1 and E7
with the electronic counter. A frequency of 5.595
MHz  ± 6 kHz should be indicated. If the proper
frequency is not obtained, remove the board from the
cavity and adjust C8 a small amount.
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Figure 7-24. RF oscillator 1A2A5 test connections.

(5) Repeat steps (3) and (4) until the proper
frequency is indicated.

(6) Set dekavider number 1 for +48.19 ±0.025
vdc input to terminal E5.

(7) With the board and cover installed in the
cavity, check to insure frequency output at terminals
E7 and E1 is 6.495 MHz ±7 kHz as indicated by the
electronic counter.

(8) If the output frequency is not within the
limits stated in step 7, remove the board and in-
crease or decrease the inductance of T1 (FO-4) by
increasing or decreasing the distance between the
windings of T1. In extreme cases a turn may have to
be added or removed from T1 Reinstall the board and
cover and repeat this procedure until the proper
frequency is obtained.

c. Test Procedure, Vfo Tuning.

NOTE
This test consists of setting a fixed tuning
voltage (with the differential voltmeter) and
varying the control line voltage to give a
desired frequency as indicated by the
counter connected to E7.
(1) Refer to table 7-34 and for each tuning

voltage (VT) listed, vary the control line voltage
( VC L) to give the required frequency output.

(2) Check to insure that the control line voltage
falls within  ± 0.3 volts of voltage listed in VC L

column in table 7-34.
d. Test Procedure, Output Levels.

(1) Use the differential voltmeter and, set
dekavider number 2 for 3.5  ± 0.03 vdc input at
terminal E2.
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(2) Set dekavider number 1 for input voltage
listed below and, using the electronic voltmeter,
check to insure that voltages at output terminals E1
and E7 fall within the values stated. Make each
measurement with the electronic voltmeter con-
nected through the BNC adapter. Repeat each test
at E1 only with the electronic voltmeter connected
through the 50-ohm adapter.

input (vdc) Output (millivolts)

E7 E1 E1
(50-ohm (BNC adapter)
adapter)

10.00 20 to 50 12 to 26 150 to 280
22.97 20  to  50 12  to  26 150 to 280
48.19 20 to 50 12 to 26 150 to 280

(3) Disconnect test equipment.

7-20. Bandpass Filter 1A2A6 Alignment and Tests
a. Test Setup.

Table 7-34. RF Oscillator 1A2A5 Vfo Tuning Test Data

E5
VT
 ±0.025v

10.00

13.86

16.36

19.35

22.97

7-54

Nominal
frequency
(MHZ)
5.545
5.595
5.645
5.645
5.695
5.745
5.745
5.795
5.845
5.845
5.895
5.945
5.945
5.995
6.045
6.045
6.095
6.145
6.145

Change 1

E2
VCL

(volts)
5.4
3.5
1.3
5.3
3..5
1.4
5.2
3.5
1.5
5.1
3.5
1.6
5.0
3.5
1.7
5.0
3.5
1.8
4.9

Table 7-34. RF Oscillator 1A2A5 Vfo Tuning Test Data
-Continued

E5 Nominal E2
VT Frequency VCL
± 0.025v (MHz) (volts)

27.38 6.195 3.5
6.245 1.9
6.245 4.8

32.86 6.295 3.5
6.345 2.0
6.345 4.8

39.64 6.395 3.5
6.445 2.0
6.445 4.7

48.19 6.495 3.5
6.545 2.1

(1) Setup test equipment as shown in figure 7-
25, detail A with the load shown in detail C con-
nected.

(2) Set tracking generator output for -30 dbm
into the rf input section of the spectrum analyzer and
adjust the variable input sensitivity control of the if
section to establish a zero db display reference trace.

b. Filter Response Test.
NOTE

See figure 7-25, detail F for locations of
terminals and adjustments.
(1) Set bandwidth and scanwidth of analyzer rf

section as indicated in detail G(1) for band 8.
(2) Increase signal  input f rom tracking

generator by approximately 1 db below maximum
allowable insertion loss given for band 8 (8.5 db) to
position passband display in top centimeter of
analyzer display.

(3) Adjust the cores shown in table 7-35 for band
8 to obtain the bandpass response shown in figure 7-
25, detail G(1). (Use marker position control to check
the band edges.) The ripple and/or overall Slope
should be 1 db maximum and the insertion loss 8.5
db maximum.

(4) Repeat similar adjustments for bands 6 and
7 per table 7-35 and figure 7-25, details G(2) and
G(3).
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Table 7-35. Bandpass Filter 1A2A6 Test Data
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Figure 7-25      Bandpass filter 1A2A6 test diagram (sheet 1 of 2).
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Figure 7-25    Bandpass filter 1A2A6 test diagram (sheet 2 of 2).
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(5) Disconnect test equipment.

7-21. 1A2A7 Alignment and Testing
a. Test Setup.

(1) Install the module to be tested in the
preselector housing and tighten all mounting screws.

(2) Connect test equipment as shown in figure
7-26, detail A. Do not turn on the power supplies at
this time.

NOTE
See figure 7-26, detail B for locations of
terminals and components.

b. Pump Amplifier Test.
(1) Set the signal generator for a 160 MHz. 80

mv signal input to terminal E7.
(2) Connect the electronic voltmeter probe to the

base of Q1.
(3) Vary the signal generator output frequency

from 129 to 160 MHz while observing the electronic
voltmeter. The voltmeter readings should be be-
tween 85 and 95 millivolts for all frequencies.

c. Mixer Balance Alignment.
(1) Turn on power supplies.
(2) Adjust the signal generator for a 156.50

MHz  ± 5 kHz -3 db signal input to terminal E7.
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Figure 7-26. Frequency mixer stage 1A2A7 test diagram.
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(3) Set input to terminal E3 at 46.86 ± 0.01
volt.

(4) Connect low capacitance probe to either end
of C6 and adjust C6 for a maximum reading on the
voltmeter. Reset the signal generator dial to ensure
true peak frequency during adjustment of C6.

(5) Adjust the signal generator for a 130.00
MHz, 0 db signal.

(6) Set input at terminal       to 10.26 ± 0.01
volt.

(7) Connect low capacitance probe to the same
end of C6 measured in step (4) and vary signal
generator frequency for a peak reading on the
voltmeter. The peak reading on the voltmeter should
occur at 130 ± 0.5 MHz.

(8) Reset signal generator to 157.00 MHz and
voltage input to 46.86 vdc.

(9) Use low capacitance probe to ensure that
signal level is equal within 0.5 db at both terminals
of C6.

d. Tracking Tests,

(1) Set the voltage input at terminal E3 to each
of the values listed in table 7-36.

(2) For each E3 voltage setting, connect the
electronic voltmeter to either end of C6 using a low
capacitance probe.

(3). For each E3 voltage, vary the signal
generator frequency to produce a peak on the
electronic voltmeter. The signal generator frequency
at this point should be as listsd in the frequency
column of table 7-36.

Table 7-36. Frequency Mixer Stage 1A2A7 Test Data

(4) Move the low capacitance probe to the other
end of C6. The signal level at this point should be
within the balance tolerance limits listed in table 7-
36 for each E1 voltage.

(5) Disconnect the test equipment.
7-22. Mixer Amplifier 1A2A8 Alignment and

Testing
a. Test Setup.

(1) Install the module to be tested in the
preselector housing and tighten all mounting screws
securely.

(2) Setup test equipment as shown in figure 7-
27, detail A. (See fig. 7-25, detail B for special test
cable.)

NOTE
See figure 7-27, detail B for locations of
adjustments and terminals.
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Figure 7-27         Mixer amplifier 1A2A8 test diagram (sheet 1 of 3).
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Figure 7-27       Mixer amplifier 1A2A8 test diagram (sheet 2 of 3).
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Figure 7-27     Mixer amplifier 1A2A8 test diagram (sheet 3 of 3).
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b. Alignment of Q2 Circuit.
(1) Set the signal generator for an output of 160

MHz  ± 2 kHz at a 20 millivolts level.
(2) Adjust C6 for a maximum output at Z1-L.
(3) If C6 is at either end of its travel the module

must be removed from the test circuit and the in-
ductance of T1 increased or decreased as required.
After the module is reinstalled in the test circuit C6
must be readjusted.

(4) The output measured at Z1-L should be
between 400 and 600 millivolts.

(5) Disconnect test cables from E1 and Z1-L.
C. Alignment of Q3 Circuit.

(1) Setup test equipment as shown in figure 7-
27, detail C.

(2) Set the signal generator for an output
frequency of 455 kHz  ± 2 kHz and at a level to
make the voltmeter at terminal E7 read ap-
proximately 50 millivolts.

(3) Adjust T3 for a maximum output as read at
terminal E7. Adjust the signal generator to keep the
output at E7 below 100 millivolts while adjusting
T3.

(4) Set the signal generator for a 1.0 millivolt
level and measure the gain of the Q3 circuit at
terminal E7.

(5) The gain measured should be a minimum of
40.

(6) Disconnect all test equipment.
d. Alignment of Q4 Circuit.

(1) Setup test equipment as shown in figure 7-
27, detail D.

(2) Adjust C18, C15 and L3 to approximately
maximum counterclockwise positions.

(3) Set the signal generator for a frequency of
159.545 MHz  ± 2 kHz and a level to make the
voltmeter at Z1-R read 10 millivolts or less.

NOTE
While doing the following adjustment,
oscillation will occur. When this happens
disconnect the signal generator and adjust
L3 clockwise to just stop the oscillation each
time it starts.
(4) Adjust C18 and C15 for maximum gain as

read on the voltmeter.
(5) Connect the signal generator probe to Z1-R

and the voltmeter probe to terminal E4.
(6) Increase the signal generator output level

until the voltmeter reads 10 millivolts or less.
(7) Adjust L3 for the best null obtainable.
(8) Connect the signal generator to terminal E4

and the voltmeter to Z1-R.
(9) Retune C18 and C15 only.
(10) Repeat the procedures in steps (5) through

(9) until Q4 is at maximum gain and the feedback
loop is nulled.

(11) Disconnect special test cable from Z1-R.
e. Conversion Gain and Sensitivity Test.

(1) Calibrate the heterodyne voltmeter at
455  ± kHz with the signal generator, then
disconnect the signal generator.

(2) Setup test equipment as shown in figure 7-
27, detail E with the voltmeter connected to Z1-X.

(3) Set signal generator input at terminal E1 to
160.000 MHz  ± 1 kHz at a level of 20 millivolts.

(4) Set signal generator input at terminal E4 to
approximately 159.545 MHz at a level of 0.5
millivolts. Peak the signal generator output to
obtain a maximum reading on the voltmeter. The
reading obtained should be 0.5 to 1.2 millivolts.

(5) Remove test cable from Z1-X and connect to
terminal E7 with a 620 ohm load.

(6) Peak the signal generator as in step (4)
above, then touch up alignment of C6, C15, C18 and
T3 for maximum output. Do not adjust L3. The
reading obtained should be 20 to 50 millivolts.

(7) Reset the signal generator input level at
terminal E4 to 0.5 microvolt. Peak the frequency
output and note the voltmeter reading in db.

(8) Detune the signal generator input ap-
proximately 100 kHz and note the voltmeter reading
in db.

(9) The difference between the readings taken in
(7) and (8) above should be 15 db minimum.

(10) Disconnect all test equipment.
f. Agc Amplifier Test.

(1) Setup test equipment as shown in figure 7-
27, detail F.

(2) Set voltage input at terminal E6 to -2.300
v  ± 2 millivolts.

(3) Measure output voltage at terminal E8. The
voltage output at E8 should be +2.22 to 2.36 volts.

(4) If the reading obtained in (3) above is
correct, the test is concluded and all test equipment
disconnected. If the proper output is not obtained
follow the procedure in g below.

g. Selection of R16.
(1) Remove R16 from circuit.
(2) Setup test equipment as shown in figure 7-

27, detail F.
(3) Set voltage input at terminal E6 to -2.300

v  ± 2 millivolts.
(4) Measure voltage at terminal E8 and

determine resistance to make voltage at E8 +2.3
 ± 0.3 vdc.

(5) From the parts list, select the resistance
value for R16 which is nearest to the resistance value
selected in step (4).

(6) Install selected resistor in circuit.
(7) Set power supply input at terminal E6 to

obtain output voltages at terminal E8 as follows.
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The input voltage at terminal E6 should be within
the value listed for respective output voltage at E8.

Input E6 (volts) Output E8 (volts)
-2.40 to -2.70 1.4
-2.22  to -2.36 2.3
-1.75 to -1.90 10.5
-1.45 to -1.60 28.0
-1.20 to -1.50 40.0

(10) Disconnect the test equipment.

7-23. RF Coil Assembly 1A2A9 Testing
a. Connect one lead of Q meter to terminal E6 of

assembly under test.
b. Connect the other Q meter lead to terminal

indicated in left hand column of listing below for
respective inductor to be tested.

c. Rotate switch to select coil indicated in inductor
symbol column in listing below.

d. Measure inductance of each inductor as in-
dicated in table 7-37.

Table 7-37. RF Coil Assembly 1A2A9 Inductance Values

Inductor Inductance Tolerance
Terminal symbol (uH) (±%)
E5 L2 66 10
E4 L1 56 10
E3 L3 56 10
E2 L6 15 10
E1 L5 6.8 10
E7 L4 3.9 10
E8 L7 1.0 10

7-24. RF Coil Assembly 1A3 Alignment and Testing
a. Test Setup.

(1) Setup test equipment as shown in figure 7-
28, detail A with input and output pads connected
together.
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(2) Adjust if
reference display

Figure 7-28. RF coil assembly 1A3 test diagram.

section level control for a 0 db log (3) Connect unit to be tested into test circuit.
on spectrum analyzer. (4) Make settings on test equipment as follows:

Tracking generator If section Rf section
Output level Log mode Bandwidth 300 kHz
maximum Gain set at -20 db Scan width 2 MHz/Division

Scan time 2 milliseconds Input attenuation 0 db
Video filter 10 kHz Display at 166.000 MHz
Scan mode internal
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b. Initial Check and Alignment, Insertion Loss
and 45 db Bandwidth Check.

(1) Randomly adjust tuning screws L1 through
L4 for maximum amplitude and symmetrical display
centered at 166.045 MHz.

(2) The insertion loss should be no greater than
6 db below the zero db reference level established in
paragraph a (2).

(3) Increase vertical gain adjust until peak of
display is at the zero log reference level as shown in
figure 7-28, detail B.

(4) Check that response at 160.00 MHz is down
a minimum of 45 db.

c. 2-Db Bandwidth Check.

(1) Switch scan width control of rf section from 2
MHz to 100 kHz per division.

(2) Switch if section from log to linear mode and
reduce gain to position the maximum response point
of display at zero reference as shown in figure 7'28,
detail C.

(3) Recheck frequency at center of display using
frequency counter, and adjust fine tune control on rf
section until counter  reads 166.045 MHz  ± 20 kHz.

(4) Readjust tuning screws slightly as required
to give a symmetrical display with 500 kHz points
down a maximum of 2 db. Tighten the adjusting
screws’ locknuts securely.

(5) Disconnect test equipment.

7-25. Circuit Card Assembly 1A4 Testing
a Variable Divider Tests.

(1) Conect the test equipment as shown in
figure 7-29 and apply power.

(2) Set the electronic counter as follows:
Output to 1 MHz
Mode to internal standard
Time base to external
Sensitivity to 0.1 volt
Function to 1 period average

(3) Turn the synthesizer output level coun-
terclockwise to 0 dbm and the attenuator pad setting
to 10 db.

(4 )  Ad jus t  power  supp ly  number  1  to
+9  ± 0.25 volts, number 2 to -5  ± 0-25 volts

and number 3 to +5  ± 0.25 volts.
(5) Connect the synthesizer output to the

electronic counter EXT TIME connector.
(6) Connect a probe from the electronic counter

dc input to 1A4-U8 pin 11.
(7) Set the toggle switches and read the division

ratios directly from the electronic counter for 7, 14,
21, 28 and 30 MHz as shown in table 7-38.

b. Phase Detector Tests.
(1) Perform the procedures described in step a

(1) through (6) above.
(2) Set the synthesizer to 10.001 MHz.
(3) Set the toggle switches for a division ratio of

10 (refer to table 7-38) and remove probe from 1A4-
U8 pin 11.
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Figure 7-29. Circuit card assembly 1A4 test connections.

(4) Adjust 1A4-R24 while observing the (7) Set the toggle switches for a division ratio of
oscilloscope until a 100 HZ sawtooth is displayed. 7. Set the synthesizer to 7 MHz.
The sawtooth slope should be centered at ap- (8) Increase the attenuation of the pad until the
proximately +2.2 volts. Measure and record the sawtooth becomes unstable. The rf voltmeter should

peak levels of the sawtooth. The peaks should be at indicate 15 millivolts maximum.
+6.5 volts and -2.5 volts (minimum levels). (9) Set the synthesizer to 5 kHz above each of

(5) Set the toggle switches for a division ration the frequencies listed in table 7-38  and set the toggle
of 36. Increase the input frequency until the switches as listed. Examples are: synthesizer to
sawtooth becomes unstable. The frequency at this 7.005 MHz with switches to 01010 (7 MHz) and
point should be 39 MHz minimum. synthesizer to 36.005 MHz with switches to 11111

(6) Set the synthesizer to 36 MHz. Increase the (36 MHz).
attenuation of the pad until the sawtooth becomes (10) Observe a stable, linear sawtooth on the
unstable. The rf voltmeter reading should be 40 oscilloscope for each frequency listed.
millivolts maximum.
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Table 7-38. Circuit Card Assembly 1A4 Test Data

c. Dc Power Tests.
(1) With all specified test equipment connected

as shown in figure 7-29, measure the current on the
dc power lines.

(2) +5 volt power supply number 3 current
meter should indicate 175 milliamps maximum.

(3) +9 volt power supply number 1 current
meter should indicate 10 milliamps maximum.

(4) -5 volt power supply number 2 current
meter should indicate 2 milliamps maximum.

(5) Disconnect the test setup.

7-26. Circuit Card Assembly 1A5 Testing
a. Variable Divider Tests.

(1) Connect the test equipment as shown in
figure 7-30, detail A and apply power to the test
equipment.

(2) Set the electronic counter as follows,
Time base to external
Sensitivity to 0.1 volts
Set level to preset
Function to 1 period average
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F igure  7 -30 .  C i rcu i t  ca rd  assembly  1A5  tes t  connec t ions .

(3) Connect the signal generator uncalibrated rf
output to the electronic counter timebase external
input.

(4) Turn on and set the power supply to +5
v  ± 5%.

(5) Adjust the signal generator frequency to 7
MHz and the output level to 25 millivolts.

(6) Read the division ratio directly on the
electronic counter for each of the digitron switch
settings shown in table 7-39 and check for a 3-volt
peak to peak minimum square wave on the
oscilloscope.

(7) Set the switches to zero and decrease the
signal generator frequency to 6.6 MHz.

(8) Decrease the signal generator output level
while observing the electronic counter until an in-
correct count occurs. The signal generator level
should be 12 millivolts maximum.

(9) Check that the power supply output current
is 70 milliamps maximum.

b. Hf Control Line Filter Tests.
(1) Connect the test equipment as shown in

figure 7-30, detail B.
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Table 7-39. Circuit Card Assembly 1A5 Test Data

100kHz 10 kHz 1kHz 100 Hz
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 2
0 0 3
0 0 4
0 0 5
0 0 6
0 0 7
0 0 8
0 0 9
0 1 0
0 2 0
0 3 0
0 4 0
0 5 0
0 6 0
0 7 0
0 8 0
0 9 0
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
9 9 9

(2) Adjust the signal generator frequency to 200
kHz and the output level to 1.0 vrms. Turn off the
power supply.

(3) Measure the difference in decibels between
the input (1-15) and the output (P1-19). The dif-
ference should be  ± 5 db maximum.

(4) Readjust the signal generator frequency and
measure the input (P1-15) to output (P1-19) dif-
ference in decibels as follows:

Frequency Difference
400 kHz  ± 5 db maximum
600 kHz +5 to -10 db
800 kHz -10 db minimum

1 MHz -20 db minimum
5 MHz -30 db minimum

0
1
2
3
4
5
6
7
8
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
9

Division
ratio
65450
65449
65448
65447
65446
65445
64544
65443
64542
65441
65440
64539
65420
65410
65400
65390
65380
65370
65360
65350
65250
65150
65050
64950
64850
64750
64650
64550
64450
63450
62450
61450
60450
59450
58450
57450
56450
55451

(5) Disconnect the test setup.

7-27. RF Oscillator 1A6 Testing
a. 1-MHz Reference Tests.

(1) Connect test equipment as shown in figure 7-
31, detail A.

(2) Set controls and connect input/outputs to
the frequency counter as follows:

100 Hz output to P1-3
Dc input to P1-31
Time base to 1 second
Function to frequency
External input to the signal generator
Frequency standard to internal.
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Figure 7-31. RF oscillator 1A6 test diagram.

(3) Adjust the power supply voltage outputs as
follows:

Power supply Number 1 to +5  ± 0.25 volts
Power supply Number 2 to +9  ± 0.5 volts
Power supply Number 3 to -5  ± 0.25 volts
(4) Check the frequency of the 1 MHz output

shown on the frequency counter. A frequency of 1
MHz  ± 0.5 Hz should be indicated.

(5) Connect oscilloscope to the 1 MHz output
(P1-31) and observe a 3.0 to 4.2 volt peak-to-peak, 1-
MHz squarewave.

b. Phase Detector Tests.
(1) Set the frequency standard to external and

the standard select output switch to 100 Hz on the
frequency counter.

(2) Set the signal generator frequency to 1 MHz
and the amplitude to 1 vrms.

(3) While monitoring the frequency counter,
adjust the signal generator frequency until a beat
frequency of 1.0 Hz is obtained.

(4) Connect the oscilloscope to P1-40 and ob-
serve a 1 Hz sawtooth approximately 10 volts in
amplitude with a flat at top peak as shown in figure
7-31, detail B.

(5) While observing the voltmeter, reduce the

output frequency of
peak-to-peak swing

the signal generator until the
can be read. The frequencv

should be less than 0.1 Hz and the voltage swing
+6.7 to -2.2 minimum. If the voltage swing is
incorrect R20 and R26 may have to be replaced with
resistors of different resistances.

c. Dc Power Test.
(1) Measure the current of the power supplies

(using the power supply panel meters) as follows:
Power supply Number 1(+5v) 18 to 22 milliamps
Power supply Number 2(+9v) 8 to 13 milliamps
Power supply Number 3 ( -5v) 0.1 to 1.0 milliamps

(2) Disconnect all test equipment.

7-28. Converter Amplifier 1A7 Alignment and
Testing

a. Fm Discriminator Alignment.
(1) Setup test equipment as shown in figure 7-

32, detail A with the voltmeter connected to TP-5.
Set MODE switch to FM.

(2) Apply a 10 millivolt rms cw signal at a
frequency of 405 kHz to pin 15 of P1.

(3) Monitor the voltmeter at TP-5 and slowly
vary the input frequency above and below 405 kHz.
The voltmeter should indicate a minimum kHz
reading at 405.0  ± 1.0 kHz.
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Figure 7-32     Converter amplifier 1A7 test connections (sheet 1 of 3).
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Figure 7-32    Converter amplifier 1A7 test connections (sheet 2 of  3).
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Figure 7-32          Converter amplifier 1A7 test connections (sheet 3 of 3).
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NOTE
In the event components have been changed

in the fm discriminator circuitry, it may be
necessary to change the value of C31 to meet
the requirements of step (3). See figure FO-
23 for component locations. To select C31:

For close-in adjustment, the frequency
Increasing C31sensitivity to C31 is 

by 2.25 pf will lower the peak by 1kHz
and decreasing C31 by 2.25 pf will raise the peak
by 1 kHz.

(4) Connect the voltmeter to TP-4 and slowly
vary the input frequency above and below 520 kHz.
The voltmeter should peak positive at 520 ±  1 kHz.

N O T E
If the requirements of step (4) cannot be
met, C28 may have to be replaced with a
capacitor of different value. To select C28:

For close-in adjustment. the frequency
sensitivity to C28 is -1 kHz. Increasing C28

1.41 pf
by 1.41 pf will lower the peak 1kHz and
decreasing C28 by 1.41 pf will raise the peak
1 kHz.
b. Volume Control Adjustments.

(1) Setup test equipment as shown in figure 7-
32, detail B.

(2) Set the signal generator for a frequency of
456.0 kHz at a level high enough to produce a 3.0
vrms output at pin 27 of J1. The signal generator
output level required should be 14 millivolts  ± 2
db.

(3) With the signal generator set at the level
obtained in step (2) adjust the variable resistor
connected between pins 1 and 5 for 2.45 vrms
measured at pin 26 of P1.

(4) Measure the voltage at pins 1 and 5 of P1.
The voltages should be approximately 0.35 volt at
pin 1 and 0.7 at pin 5. Leave the variable resistor at
this setting for the remainder of the tests of 1A7.

c. Narrow band Frequency Response Test.
(1) Setup test equipment as shown in figure 7-

32, detail C.
(2) Set the signal generator for a frequency of

456 kHz.
(3) Set the distortion analyzer function switch to

distortion and the frequency dial to 1 kHz.

(4) Adjust the signal generator frequency
slightly to null the distortion analyzer meter.

(5) Switch the distortion analyzer function
switch to meter and adjust the signal generator
output level for a 2.45 vrms reading on the distortion
analyzer meter. Leave the signal generator at this
output level.

(6) Reset the signal generator frequency and
distortion analyzer dials to obtain the frequencies
listed in the chart below. The attenuation of the
output signal level at these frequencies should be at
the values listed.

Frequency (kHz) Attenuation (db)
455.050 -20.0 minimum
455.300 -0.5 maximum
456.000 0.0 (reference)
456.500 -0.5 maximum
465.000 -20.0 minimum

d. Wideband Frequency Response Test.
(1) Setup test equipment as shown in figure 7-

32, detail D.
(2) Follow the procedures outlined in steps

c(2), (3), (4), and (5), but set the signal generator
level high enough for a 3.0 vrms output at pin 27 of
P1.

(3) Keep the signal generator at this level
measure the output signal attenuation for
frequencies listed below.

Frequency (kHz) Attenuation (db)
455.050 -20.0 minimum
455.300 -0.5 maximum
468.000 -0.6 maximum
515.000 -20.0 minimum

e. Bfo Frequency Test.

and
the

(1)  Setup test equipment as shown in figure 7-
32, detail E with the counter connected to the syn-
thesizer.

(2) Apply a 15 millivolts rms 454.000 kHz signal
to pin 15 of P1.

(3) Disconnect the counter from the synthesizer
and connect it to pin 27 of P1.

(4) Count the frequency to the nearest cycle.
(5) The frequency should be 1000-10 +17 Hz.

f. Cw Output and Distortion Test.
(1) Setup test equipment as shown in figure 7-

32, detail F with the distortion analyzer connected to
pin 26 of P1.

(2) Apply a 15 millivolts rms synthesized
456.000 kHz signal to pin 15 of P1.

(3) Measure the voltage level and distortion of
the output signal. The voltage level should be 2.5
vrms with a maximum of 2.5% distortion. (The 2.5
kilohm audio taper resistor may be adjusted to
attain the 2.5 vrms level.)
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(4) Using the 2.5 vrms reference obtained in step
(3) check the output levels with a 455.350 kHz then
with a 458.500 kHz input signal. The output level
should be 2.2 vrms minimum with 2.5% maximum
distortion for both input frequencies.

(5) Connect the distortion analyzer to pin 27 of
P1.

(6) Apply, in turn, 15 millivolts rms input
signals of 454.000, 455.350, 456.000 and 467.000
kHz at pin 15. The output signal levels should be 3.0
vrms minimum with 2.5% maximum distortion.

(7) If the voltage level of step (6) above is low,
replace R63 and R64 (FO-23) with resistors of higher
value.

g. Am Output and Distortion Test.
(1) Setup test equipment as shown in figure 7-

32, detail G.
(2) Set signal generator number 1 for a 15

millivolts, 455 kHz output signal.
(3) Modulate the above signal 60% am at

frequencies of 300 Hz, 1.0 kHz, 3.5 kHz and 12 kHz
with signal generator number 2.

(4) Apply the modulated signal to pin 15 and
read the output at pin 27 on the distortion analyzer.
The output signal should be at a level of 3.0 vrms
minimum, with a maximum of 2% distortion for
each modulation frequency.

(5) If the Voltage level of step (4) above is low,
replace R63 and R64 with resistors of higher value.

h.  Fm Outpu t  and  D is to r t ion  Tes t .
(1) Setup test equipment as shown in figure 7-

32, detail H.
(2) Set signal generator number 2 for a 15

millivolts rms fm signal of 455 kHz with a peak
deviation of 8 kHz.

(3) Set signal generator number 1 for a 1 kHz
modulating frequency.

(4) Apply this modulated signal to pin 15 and
read the out put at pin 27 on the distortion analyzer.
The output signal should be at a level of 3.0 vrms
minimum with a maximum of 2% distortion.

(5) If the output level of step (4) above is low,
replace both R63 and R64 with resistors of a higher
value.

i. Output Signal Swing Capability Test.
(1) Setup test equipment as shown in figure 7-

32, detail I with the oscilloscope connected to pin 27.
(2) Set the signal generator for a frequency

output of 455 kHz at a level high enough to cause the
output signal, viewed on the oscilloscope, to begin to
clip.

(3) Measure the cl ipping level  on the
oscilloscope to ensure that the clipping level is
greater than 3.3 vrms and the distortion is less than
2%.

(4) Connect the oscilloscope to pin 26 and repeat
step. (2) above.

(5) Measure the clipping level and distortion.
The clipping level should be greater than 3.2 vrms
and the distortion less than 2%.

(6) If the clipping level measured in step (3) is
below 3.3 vrms, R67 will have to be replaced with a
resistor of some lower value.

(7) Disconnect all test equipment.

7-29. IF Amplifier 1A8 Alignment and Testing
a. Preliminary Adjustments.

NOTE
The filter assembly and if amplifier contain
selected capacitors whose value must be
chosen indiv idual ly for opt imum per-
formance of the module. These components
are indicated by asterisks on the 1A8
schematic diagram, figure FO-13. Selected
values are a nominal 15 pf but may range
from 0 (no component) to 20 pf.
(1) IF amplifier tuning.

(a) Connect test equipment as shown in figure
7-33. Connect the voltmeter to P1-30.

(b) Attach a 10 kilohm potentiometer between
ground and P1-25. Connect the wiper to P1-23. Turn
potentiometer fully clockwise.

(c) Apply -5 volts to P1-7 to activate the 25
k H z  f i l t e r .

(d) Apply a 455.00 kHz, 31.6 microvolt
unmodulated input to P1-1. Select C43
maximum output at P1-30.

(2) 1-kHz filter tuning.
(a) Remove -5 volts from P1-7

to P1-11 to activate the 1-kHz filter.

and C50 for

and connect

7-77



TM 11-5820-771-14

Figure 7-33. IF amplifier

(b) With the same input as in (1) above,
adjust input and output trimmers C13 and C27 for
maximum output at P1-30. Sweep each trimmer over
full range and observe two peaks. If double peaks are
not present proceed to (c).

(c) Add C11 and/or C25 (15 pf) as needed to
tune trimmer for double peaks.

(d) Sweep input signal across filter passband
and measure ripple at output P1-30. If ripple exceeds
1.5 db peak-to-peak, retune filter for optimum signal
within ripple limits.

(3) 4-kHz filter tuning.
(a) Remove -5 volts from P1-11 and connect

to P1-9 to activate the 4-kHz filter.
(b) With the same input as in (1) above,

adjust input trimmer C10 for double peak. Add C8 if
double peak is not present then return C10 and add
C22 for peak output.

(c) Sweep input signal across filter passband
and measure ripple at output P1-30. If ripple exceeds
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1.5 db peak-to-peak retune filter for optimum signal
within ripple limits.

(4) Usb filter tuning.
(a) Remove -5 volts from P1-9 and connect

to P1-5 to activate the upper sideband filter.
(b) With the same input as in (1) above,

adjust the usb trimmer C16 for a double peak. Add
C14 and/or C28 as necessary, then retune.

(c) Sweep input signal across filter passband
and measure ripple at output P1-30. If ripple exceeds
1.5 db peak-to-peak, retune filter for optimum signal
within ripple limits.

(5) Lsb filter tuning.
(a) Remove -5 volts from P1-5 and connect

to P1-3 to activate the lower sideband filter.
(b) With the same input as in (1) above,

adjust the 1sb trimmer C19 for a double peak. Add
C17 and/or C31 as necessary, then retune.

(c) SweeP input signal across filter passband
and ripple at output P1-30. If ripple exceeds 1.5 db



TM 11-5820-771-14

peak-to-peak, retune filter for optimum signal within
ripple limits.

b. Dc Power Test.
(1) Disconnect the signal generator from P1-1

and remove -5 volts from P1-3 and connect it to P1-
9.

(2) Remove 10 kilohm potentiometer wiper
connection from P1-23.

(3) Connect voltmeter to P1-13 and adjust
power supply number 1 for +9 volts indication.
 (4) Set the power supply meter to measure

current and measure 0.3 to 0.7 milliamp. Set meter
to voltage and readjust to 9 volts.

(5) Connect voltmeter to P1-26 and adjust
power supply number 2 for +5 volts indication.

(6) Set the power supply meter to indicate
current and measure 1.34 to 1.74 milliamp. Set meter
to voltage and readjust to +5 volts.

(7) Connect voltmeter to P1-17 and adjust
power supply number 3 for -5 volts reading.

(8) Set the power supply meter to indicate
current and measure 7.0 to 9.0 milliamps. Set meter
to voltage and readjust to -5 volts reading.

c. IF Sensitivity and Gain Test.
(1) With equipment connected as in b. above,

connect the voltmeter to P1-30 and measure the
noise.

(2) Reconnect the signal generator to P1-1 and
adjust for 455.00 kHz.

(3) Increase the signal generator level until the
voltmeter at P1-30 indicates 7 db greater than the
noise measured in (1). Record the generator signal
level (30 microvolt maximum) for signal to noise
ratio.

(4) Increase the signal generator level to 31.6
microvolt and measure the if output at P1-30 (110
millivolts minimum).

(5) Connect the voltmeter to P1-19 and measure
the demodulated if output (10 millivolts minimum).

(6) Connect the 10 kilohm potentiometer wiper
to P1-23 and turn the potentiometer fully clockwise.

(7) Reduce the generator output until the if
output indicates the same value as in (4). Subtract
the generator signal level from -76.8 db to give 1 db
nominal gain reserve.

d. 25-kHz Filter Selectivity Test.
(1) Remove -5 volts from P1-9 and connect it

to P1-7 to activate the 25 kHz filter.
(2) Adjust the signal generator to produce an

output (at P1-30) of 120 millivolts at the peak
response frequency. Record the generator level as
the reference level.

(3) Determine the passhand ripple by subtracting
the reference level from -28.5 db. A ripple of <2 db
is acceptable.

(4) Maintain the generator output level constant
while varying the frequency between 442.00 to
468.00 kHz and record the lowest output level.

(5) Measure the upper and lower 6 db at-
tenuation frequencies (less than 478 kHz and greater
than 432 kHz, respectively).

(6) Increase the generator level 60 db above the
reference level recorded in (2) above. Vary the
generator frequency slowly and record the points at
which the output is 120 millivolts as the upper and
lower 60 db attenuation frequencies (< 488 kHz
and > 422kHz, respectively).

e. 4-kHz Filter Selectivity Test.
(1) Remove -5 volts from P1-7 and connect it

to P1-9 to activate the 4 kHz filter.
(2) Adjust the signal generator level to produce

an output at P1-30 of 100 millivolts at the peak
response frequency. Record the generator level as
the reference level.

(3) Determine the passband ripple by sub-
tracting the reference level from -30 db. A ripple
of < 2 db is acceptable.

(4) Vary the generator frequency above and
below the reference to determine the 3 db attenuation
frequencies. These points should be at 452.20 to
453.00 kHz and 457.00 to 457.80 kHz.

(5) Increase the generator level 60 db above the
reference level. Vary the frequency and record the
two points at which the output at P1-30 is 100
millivolts as the upper and lower 60 db attenuation
frequencies. These points should be > 447.00 kHz
and > 463.00 kHz.

f. 1-kHz Filter Selectivity Test.
(1) Remove -5 volts from P1-9 and connect it to

P1-11 to activate the 1 kHz filter.
(2) Repeat e (2) through (4) above. The 3 db

attenuation points should be 454.10 to 454.50 kHz
and 455.50 to 455.90 kHz.

(3) Repeat e (5) above. The 60 db attenuation
points should be > 453.00 kHz and < 457.00 kHz.

g. Usb Filter Selectivity Test.
(1) Remove -5 volts from P1-11 and connect it

to P1-5 to activate usb filter.
(2) Repeat e (2) through (4) above. The 3 db att-

enuation points should be < 455.50 kHz and
458.00 to 458.80 kHz.

(3) Repeat e (5) above. The 60 db attenuation
points should be > 453.50 kHz and < 461.60
kHz.

(4) To measure the single sideband carrier
rejection, set the generator frequency to 455.00 kHz.
Increase the generator level until the if output is 100
millivolts. The difference between the reference
measured in e (2) above and the generator level
should be   30 db.
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h. Lsb Bandwidth Selectivity Test.
(1) Remove -5 volts from P1-5 and connect it to

P1-3 to activate the lsb filter.
(2) Repeat e (2) through (4) above. The 3 db

attenuation points should be 451.20 to 452.00 kHz
and < 454.50 kHz.

(3) Repeat e (5) above. The 60 db attenuation
points should be > 448.50 kHz and < 456.50
kHz.

 (4) Repeat g (4) above.
i. Auxiliary Output Tuning Test.

(1) Remove -5 volts from P1-3 and connect it
to P1-9 to activate the 4 kHz filter.

(2) Disconnect 10 kilohm potentiometer wiper
from P1-23.

( 3 )  A d j u s t  t h e  g e n e r a t o r  l e v e l  t o  3 1 . 6
microvolt. Adjust 1A7-R75 until if output (P1-30)
is 120 to 130 millivolts.

(4) Connect voltmeter to tagc output (P1-21)
and measure -3.5 vdc minimum. Adjust R75 within
output limits if necessary.

(5) Connect voltmeter to meter agc output (P1-
22) and measure -3.3 vdc minimum.

(6) Connect voltmeter to diode output (P1-27)
end measure -1.0 vdc minimum.

j. Agc Tracking Test.
(1) Remove signal generator input from P1-1.
(2) Connect multimeter and measure voltage at

the following points:
Tagc (P1-21) is -3.5 vdc minimum
Diode (P1-27) is -0.3 vdc maximum
Meter agc (P1-22) is -3.5 vdc nominal.

(3) Set the signal generator for a 455 kHz un-
modulated, 1 microvolt output and connect it to P1-
1. Check that -5 volts is applied to P1-9.

(4) Increase generator level to 31.6 microvolt.
Connect multimeter and measure voltage as follows:

IF output (P1-30) is 110 millivolts minimum
Diode (P1-27) is -1.0 volts minimum
Meter agc (P1-22) is -3.5 volts nominal
Tagc (P1-21) is -3.6 volts nominal.

NOTE
If diode (P1-27) output is low, adjust R75.
(5) Increase generator level in 10 db steps,

observing outputs change in one direction only until
saturation (approximately +90 db).

(6) Measure final values when saturation is
reached. Adjust R75 and repeat test if outputs are
out of the following limits:

IF output (P1-30) > 3.0 and    5.5 db from (4)
Diode (P1-27) is -3.0 volts maximum

Meter agc (P1-22)   0.3 volts difference from (4)
Tagc (P1-21)   -1.7 vdc.

k. Diode Output Response Test.
(1) Connect wiper of 10 kilohm potentiometer to

P1-23.
(2) Apply a generator input to P1-1 of 455.0

kHz, 30% modulation, with a 30.0 millivolts signal
level.

(3) Connect oscilloscope and distortion analyzer
to diode out (P1-27) and adjust 10 kilohm poten-
tiometer to center 1 kHz dynamic signal within
clipping region. Signal should be a nominal +5 db.

(4) Switch to 400 Hz modulation and observe on
oscilloscope that diode output is not clipped. The
level difference between the 1 kHz and 400 Hz
modulation should be 2 db maximum.

l. Am Distortion Test.
(1) Disconnect wiper of 10 kilohm potentiometer

from P1-23.
(2) Apply a generator input (to P1-1) of 455.0

kHz, 30% modulation at 1 kHz, with a 31.6
microvolt signal level.

(3) Connect the distortion analyzer to P1-30.
The analyzer should indicate less than 7%  distor-
tion.

(4) Increase the generator output in 10 db steps
to 200 millivolts. The distortion should remain at 7%
or less.

(5) Remove power and disconnect all test
equipment.
7-30. Power Supply Assembly 1A9 Alignment and

Testing
NOTE

The following steps are to be adhered to
during test of this module.
1. With S1 in position 1, the HP6116A power
supply is to be in the range of 20 to 32 vdc.
2. With S1 in position 2, the HP6116A power
supply is to be within the range of 10 to 15
vdc.
3. With the module energized, the printed
circuit boards are not to be touched. The
added stray capacitance will cause excessive
circuit switching times, which will stress
internal components a n d  r e s u l t  i n
inoperation or marginal performance.

a. Preliminary Setup.
(1) Setup test equipment as shown in figure 7-

34, detail A. Turn on the HP6116A power supply
and adjust its output to +26 vdc.
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Figure 7-34. Power supply assembly 1A9 test diagram.

(2) Check for a nominal reading of + 12.5 vdc Table 7-40. Power Supply Assembly 1A9 Preliminary Test Setup.
and approximately 100 milliamps at TP-1.

(3) Adjust the HP6116A power supply to +12
HP6116A Positions TP1
output S1 S2 S7 (vdc)

vdc and place S1 in position 2. Check the input (vdc) thru
current for approximately 160 milliamps S6

Adjust

(4) Adjust the outputs of the power supply 12.0 2  1
under test in accordance with table 7-40. (Refer to

2 +5 ± 0.00 R11
12.0 2 1 3 - 5.05  ± 0.005

figure 7-34, detail B for adjustment locations.)
R50

12.0 2 1 4 +9 ± 0.005 R59
b. Vehicular Source Operation (20-32 Vdc Input). 12.0     2 1 5 +50 ± 0.005 R24

(1) Place all switches in position 1 (light load).
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(2) Measure the input current and 12.5 vdc
output voltage and ripple for the values listed under
light load for the respective input voltages in table 7-
41.

(3) Place S2 in position 2 and repeat the
measurements for the values listed under heavy
load. (Ignore switching transients when reading
ripple.)

c. Battery Operation Input Current.

Table 7-41. 1A9 20-32 Vdc Input Test Data

(1) Place switch S1 in position 2.
(2) Place switches S2 through S6 in position 1.
(3) Measure the input current for the values

listed under light load for the respective input
voltages in table 7-42.

(4) Place switches S2 through S6 in position 2
and repeat the measurements for values listed under
heavy load.

d. Battery Operation Output Voltage.

Table 7-42. 1A9 Battery  Input  Test  Data

(1) Refer to figure 7-34, detail C for switch
positions used while making these checks.

(2) Measure the output voltages and ripple at
TP-1 for the respective input voltages listed in table
7-43.

7-31. Receiver Housing Assembly 1MP1 Testing
Testing of housing assembly 1MP1 is limited to
continuity and resistance measurements. Refer to

paragraph 6-23, table 6-11, and figure 6-2 when
making these checks. Disregard procedures
involving front panel switches (part of 1A1) or other
subassemblies not available at the general support
maintenance level.

Table 7-43. 1A9 Battery Output Test Data

7-32. Overall Receiver Sensitivity Test
a. Connect the test equipment as shown in figure

7-35 and apply power to the test equipment.
b. Set the receiver controls as follows:

Control Setting
MODE AM
TUNE/SCAN TUNE
BANDWIDTH KHz 4.0
OPR VOLT/ SIGNAL

SIGNAL LEVEL LEVEL
RF GAIN AGC
AF GAIN Fully clockwise

c. Accomplish the sensitivity measurements of
table 7-44 as follows:

(1) Set the receiver MHz and TUNING controls
as listed in the frequency column of the table. Also,
set the signal generator to the same frequency as the
receiver.
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NOTE
For LSB tests, move the signal generator
frequency 1 kHz below the receiver
frequency. For USB tests, move the signal
generator frequency 1 kHz above the
receiver frequency.

Figure 7-35. Overall receiver sensitivity test connections.

Table 7-44. Sensitivity Test Data

(2) Set receiver MODE switch to each mode as
shown in the table. For each mode, adjust the signal
generator output for the level shown in the table.

(3) For each test, set the receiver BAND-
WIDTH KHz switch for the proper bandwidth as
follows:

Mode Bandwidth (kHz)
CW 1
AM 4
FM 25

LSB/USB Any position

(4) For each frequency and mode, the receiver

sensitivity   as observed on the distortion

analyzer at either audio connector, should be at least
10 db.

d. Disconnect the test equipment.
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APPENDIX C

MAINTENANCE ALLOCATION

Section i. Introduction

C-1. General.

This appendix provides a summary of the main-
tenance operations for Radio Receiving Set AN/
URR-69.

It authorizes categories of maintenance for
specific maintenance functions on repairable
items and components and the tools and equip-
ment required to perform each function. This
appendix may be used as an aid in planning
maintenance operations.

C-2. Maintenance Function.

Maintenance functions will be limited to and
defined as follows:

a. Inspect. To determine the serviceability of an
item by comparing its physical, mechanical, and/
or electrical characteristics with established
standards through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and compar-
ing those characteristics with prescribed stand-
ards.

c. Service. Operations required periodically to
keep an item in proper operating condition, i.e., to
clean (decontaminate), to preserve, to drain, to
paint, or to replenish fuel, lubricants, hydraulic
fluids, or compressed air supplies.

d.  Adjust. To maintain, within prescribed limits,
by bringing into proper or exact position, or by
setting the operating characteristics to the speci-
fied parameters.

e. Align. To adjust specified variable elements
of an item to bring about optimum or desired
performance.

f. Calibrate. To determine and cause corrections
to be made or to be adjusted on instruments or
test measuring and diagnostic equipments used in
precision measurement. Consists of comparisons
of two instruments, one of which is a certified
standard of know accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument
being compared.

g. Install. The act of emplacing, seating, or

fixing into position an item, part, module (compo-
nent or assembly) in a manner to allow the proper
functioning of the equipment or system.

h. Replace. The act of substituting a serviceable
like type part, subassembly, or module (compo-
nent or assembly) for an unserviceable counter-
part.

i. Repair. The application of maintenance serv-
ices (inspect, test, service, adjust, align, calibrate,
replace) or other maintenance actions (welding,
grinding, riveting, straightening, facing, rema-
chining, or resurfacing) to restore serviceability to
an item by correcting specific damage, fault, mal-
function, or failure in a part, subassembly, module
(component or assembly), end item, or system.

j. Overhaul. That maintenance effort (service/
action) necessary to restore an item to a com-
pletely serviceable/operational condition as pre-
scribed by maintenance standards (i.e., DMWR) in
appropriate technical publications. Overhaul is
normally the highest degree of maintenance per-
formed by the Army. Overhaul does not normally
return an item to like new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable
equipment to a like new condition in accordance
with original manufacturing standards. Rebuild is
the highest degree of materiel maintenance ap-
plied to Army equipment. The rebuild operation
includes the act of returning to zero those age
measurements (hours, miles, etc.) considered in
classifying Army equipments/components.

C-3. Column Entries.

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to identify
components, assemblies, subassemblies, and mod-
ules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assem-
blies, subassemblies, and modules for which main-
tenance is authorized.

c. Column 3, Maintenance Functions. Column 3
lists the functions to be performed on the item
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listed in column 2. When items are listed without
maintenance functions, it is solely for purpose of
having the group numbers in the MAC and
RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a “worktime” figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the
active time required to perform that maintenance
function at the indicated category of maintenance.
If the number or complexity of the tasks within
the listed maintenance function vary at different
maintenance categories, appropriate “worktime”
figures will be shown for each category. The
number of task-hours specified by the “worktime”
figure represents the average time required to
restore an item (assembly, subassembly, compo-
nent, module, end item or system) to a serviceable
condition under typical field operating conditions.
This time includes preparation time, troubleshoot-
ing time, and quality assurance/quality control
time in addition to the time required to perform
the specific tasks identified for the maintenance
functions authorized in the maintenance alloca-
tion chart. Subcolumns of column 4 are as follows:

C-Operator/Crew
O-Organizational
F-Direct Support
H-General Support
D-Depot

e. Column 5, Tools and Equipment. Column 5

specifies by code, those common tool sets (not
individual tools) and special tools, test, and sup-
port equipment required to perform the desig-
nated function.

f. Column 6, Remarks. Not applicable.

C-4. Tool and Test Equipment Requirements
(Sect. III).

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the num-
bers used in the tools and equipment column of
the MAC. The numbers indicate the applicable
tool or test equipment for the maintenance func-
tions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allo-
cated the tool or test equipment.

c. Nomenclature. This column lists the noun
name and nomenclature of the tools and test
equipment required to perform the maintenance
functions.

d. National/NATO Stock Number. This column
lists the National/NATO stock number of the
specific tool or test equipment.

e. Tool Number. This column lists the manufac-
turer’s part number of the tool followed by the
Federal Supply Code for manufacturers (5-digit)
in parentheses.

C-5. Remarks (Sect. IV).

Not applicable.

(Next printed page is C-3)
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I N D E X

Adjustments, initial - - - - - - - - - - - - - - - - - - - - - - - 
Administrative storage - - - - - - - - - - - - - - -  - - - -
Ancillary items, maintenance ----------
Antijamming procedures - - - - - - - - - - - - -

Battery installation - - - - - - - - - - - - - - - - - - -
Block diagram analysis - - - - - - - - --  --  - - -- - - -

Checking unpacked equipment - - - - - - -  - - - - - -  - -
Circuit card assembly 1A5 testing ------
Cleaning - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Common names - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Controls: damage from improper

settings - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Controls: operator/crew description ----

Description, Accessory kit 0154-1-2002
Description, Receiver R-1444/UR - - - - - -  - - - - - - - - - - 
Description, Receiving set radio AN/

URR-69 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Destruction of Army material to

prevent enemy use - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Disassembly, receiver DS - - - - - - - - - - - - - - - - - - - - - - - 
Disassembly, vehicle mount - - - - - - - - - - - - - - - - - - - - -

Electrical tests, preliminary test setup
Emergency conditions, operation under
Equipment removal and installation - - - - - - - - - - - - - 
Equipment stopping - - - - - - - - - - - - - - - - - - - -- - - - - - - - -
Errors, reporting of - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
External power cables, maintenance - - - -- - - - - - - - - -

Fixed configuration, preparation for
movement - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fixed installation - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Forms and records - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Frequency modulation reception - - - - - - - - - - - - - - - - - -  -
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Figure FO-1.
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Figure FO-15.
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Figure FO-17.









TM 11-5820-771-14
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