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CHAPTER 1

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2., This Technical Manual describes
Radio Receiver R-1051E/URR (hereafter
also referred to as the R-1051E/URR or
receiver), and includes operation; function-
al description; scheduled maintenance;
troubleshooting, corrective maintenance
and installation procedures; and a parts
list for this unit. The R-1051E/URR is
shown in figure 1-1.

1-3. EQUIPMENT DESCRIPTION.

1-4. GENERAL. The R-1051E/URR is a
digitally tuned, superheterodyne receiver
capable of receiving lower sideband (LSB),
upper sideband (USB), independent side-
band (ISB), radio teletype (RATT), ampli-
tude modulated (AM), and continuous wave
(CW) transmissions in the 2.0~ to 30.0-
MHz frequency range. The ISB mode of
operation allows two different types of in-
telligence to be received simultaneously,
one on the LSB channel and the other on the
USB channel. RATT reception is obtained
by using suitable ancillary equipment, such
as Teletype Converter-Comparator AN/
URA-17 or AN/URA-8. The R-1051E/URR
may also receive tone-modulated continu-
ous wave (MCW), compatible amplitude
modulated (compatible AM), and, through

" the use of suitable ancillary equipment,
facsimile (FAX) transmissions. The
R-1051E/URR may be operated in conjunc-
tion with a transmitter as a transmitter-
receiver in systems such as Radio Set
AN/WRC-1. In this application, either
simplex or duplex operation is possible.

. The R-1051E/URR may also be used as a
separate, self-contained receiver requiring
only a headset, antenna, and 115-Vac pri-
mary power source for full operation. The
R-1051E/URR is intended for ship and
shore installations, For either type of

 installation, the R-1051E/URR may be

mounted in a standard 19~inch rack, or may
be mounted to Shock Mount MT-3114/UR.

1-5. PHYSICAL CHARACTERISTICS. The
R-1051E/URR is housed in a metal case.
The chassis is mounted on roller-type slides
(one on each side) and is secured to the case
by six captive screws through the front
panel. When fully extended from the case,
the chassis may be tilted on the slides at a
+90~degree angle to expose the bottom or
top for servicing. All operating controls
and indicators are located on the frontpanel,
and all power and signal input connections
are made on the rear of the case. Handles
are secured to the front panel to facilitate
withdrawing the chassis and transporting the
unit. The chassis contains the chain-drive
mechanism for tuning, the receptacles for
the plug-in electronic assemblies and a
power supply, and various other electrical
components.

1-6., ELECTRICAL CHARACTERISTICS.
The R-1051E/URR employs a digital tuning
scheme for automatically tuning to any one
of 280,000 operating channels. Additional
vernier tuning provides continuous tuning
throughout the frequency range. All cir-
cuits (except two rf amplification stages)
utilize solid-state devices. These circuits
are assembled into plug-in electronic as-
semblies. The frequency generation cir-
cuits, which are referenced to an ultra-
stable frequency standard, provide a stabil-
ity of 1 part in 108 per day.

1-7. REFERENCE DESIGNATIONS. Ref-
erence designations and the functions of
the electronic assemblies and subassem-
blies of the R-1051E/URR are listed in
table 1-1. Figures 1-2 and 1-3 show

the locations of electronic assemblies

and subassemblies.
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1-8. REFERENCE DATA.

1-9. Radio Receiver R-1051E/URR, man-
ufactured by Bendix Communications
Division (Part Number 4031950-0501), op-
erates on 115 Vac, single phase, 48 to
450 Hz. Table 1-2 provides a summary
of the electrical characteristics of the
R-1051E/URR. The crystal complement
is listed in table 1-3.

1-10. EQUIPMENT SUPPLIED.

1-11. Equipment supplied with the
R-1051E/URR is listed in table 1-4.

1-12, EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED,

1-13. Accessory and test equipment and
publications required but not supplied with
the R-1051E/URR are listed in table 1-5,

1-14. NONSTANDARD ABBREVIATIONS.

1-15. Nonstandard abbreviations (i.e.,
those not listed in MIL-STD-12C or USAS
Y10. 19) used in this technical manual are
defined in table 1-6.

1-16. FACTORY AND FIELD CHANGES.

1-17, Factory and field changes made to the
R-1051E/URRare listed in tables 1-7 and 1-8.
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Table 1-1. Radio Receiver R-1051E/URR, Assemblies and
Reference Designations

REFERENCE ASSEMBLY/SUBASSEMBLY
DESIGNA TION NAME FUNCTION
Al Receiver Case Houses Radio Receiver R-1051E/URR.
AlA1l Filter Box Assembly Filters input and output lines to prevent
rf transmission back on these lines.
A2 Receiver Main Frame Provides mounting base for compo-
nents.
A2A1 Receiver Mode Selector Directs the passage of the if. signal
Assembly to appropriate LSB and/or USB
if. /audio amplifiers. Provides a
gating function for a 500-kHz car-
rier insertion signal., Contains a
beat frequency oscillator (BFO) for
use with CW signals,
A2A2 and Receiver IF. /Audio Amplify if. signal, demodulate and
A2A3 Amplifier Assemblies amplifies intelligence, and provide
agc voltages for use internally and
in the rf amplifier.
A2A4 RF Amplifier Assembly Provides tuned preamplification of
signal received from antenna.
A2A5 Frequency Standard Provides accurate standard frequen-
Assembly cies to which all synthesized frequen-
cies are referenced.
A2A6 Translator/Synthesizer Receives basic oscillator frequencies
Assembly from frequency standard and produces
required frequency signals for triple-
conversion mixers,
A2A6A1 1-MHz Synthesizer Produces required injection signal to
Subassembly first mixing circuits of rf translator.
A2A6A2 100-kHz Synthesizer Produces required injection signal to
Subassembly second mixing circuits of rf trans-
lator.
A2A6A3 1- and 10-kHz Synthesizer Generates required injection frequency
Subassembly signals for use by third mixer stages
of rf translator.
A2A6A4 100-Hz Synthesizer Produces fine-tuning output to be ap-
Subassembly plied to 100-kHz synthesizer to effect
tuning in 100-Hz steps.
A2AB6A5 Spectrum Generator Generates outputs to 100-kHz

Subassembly

and 1- and 10~kHz synthesizer cir-
cuits, and supplies 1-kHz pulse to
100-Hz synthesizer.
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Table 1-1. Radio Receiver R-1051E/URR, Assemblies and
Reference Designations (Cont)

REFERENCE ASSEMBLY/SUBASSEMBLY
DESIGNATION NAME FUNCTION
A2A6A6 RF Translator Subassembly Converts the 2- to 30-MHz rf input to
the desired 500-kHz if. signal.
A2A7 Receiver Code Generator Produces control signhals for automatic
Assembly tuning of rf amplifier and 1-MHz
synthesizer.
A2A8 Receiver Power Supply Produces required ac and dc operating
Assembly voltages from a 115-Vac power
source.
A2A9 Antenna Overload Assembly Provides protection from excessively
high rf input signals.
A2A10 20- and 30-MHz Filter Improves first if. and image rejection.
Assembly
A2A11 100-Hz Control and Vernier Generates control signals for the 100-
Assembly Hz synthesizer.

Table 1-2. Radio Receiver R-1051E/URR, Functional Characteristics

Frequency range . ... .. .. .. .. oo 2.0000 to 29.9999 MHz in 100-Hz incre-
ments, or 2.0 to 30.0 MHz with continu-
ous vernier tuning between 1-kHz incre-
ments,

Receiver tybe .................... Triple-conversion superheterodyne:

First if. : 20 or 30 MHz (depending upon
receive frequency).

Second if.: 2,85 MHz
Third if. : 500 kHz
Aggregate if. bandwidth:

Single sideband (SSB) modes: 3.0 kHz;
other modes: 6 kHz -75 dB off-channel

rejection,
Frequency stability ... ............. 1 part in 108 per day.
Type of frequency control . . ... .. ... .. Crystal-controlled synthesizer referenced

to a 5~-MHz internal or external standard
with 0. 5- to 5-volt input level.

Modes of operation ., . ... ... ........ 1.SB, USB, ISB, AM, CW, and RATT.
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Table 1-2. Radio Receiver R-1051E/URR, Functional Characteristics (Cont)

N

SENSItIVIEY . . v v 0.6uV for 10 dB S;N in SSB mode; 0.9 uV

for CW and RATT modes; and 3.0 uV for
compatible AM mode.

Recommended antenna ., ........... b0-ohm impedance

Ambient temperature limitations .. ... 32°F to 122° F

Power consumption . ............. 70 watts

Primary power requirements .. .. ... 115 Vac +10 percent, single phase, 48 to 450 Hz
Image rejection ., .. ... .......... 90 dB

Audiooutput . . ... ... ........... 60 mW (minimum) into 600-ohm balanced or
unbalanced remote output load; 15 mW
(minimum) into 1200-ohm unbalanced load

(local headset).
Audio distortion . .. ............. Less than 3 percent

Heat dissipation . ... ............ 59° F rise

Installation . ........... .. ..., Shock mounted for mobile use; table or rack
mounted for fixed station use.

Table 1-3. Radio Receiver R-1051E/URR, Crystal Complement

CRYSTAL OPERATING
REFERENCE | TYPE OF | OSCILLATOR TEMPERATURE TOLERANCE
DESIGNATION CUT FREQUENCY RANGE (PERCENT)
(MHz) (DEGREES FAHRENHEIT)

A2A4A9Y1 AT 21.000 -18 to 176 0.004
A2A4A10Y1 AT 19.000 ~18 to 176 0.004
A2A4A19Y1 AT 28. 500 ~18 to 176 0.004
A2A5A1Y1 AT 5.000000 181 to 189 0.001
A2A6A1Y1 AT 2. 499850 ~-18 to 167 0.003
A2A6A1Y2 AT 3. 499720 -18 to 167 0.003
A2AGA1Y3 AT 4.499640 ~18 to 167 0.003
A2AB6A1Y4 AT 5. 499560 -18 to 167 0.003
A2A6A1Y5 AT 7. 499400 -18 to 167 0.003
A2A6A1Y6 AT 8. 499320 ~18 to 167 0.003
A2A6A1Y7 AT 9. 499240 ~18 to 167 0.003
A2ABA1YS AT 10. 499160 -18 to 167 0.003
A2ABA1Y9 AT 11. 499080 ~18 to 167 0.003

1-7
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Table 1-3. Radio Receiver R-1051E/URR, Crystal Complement (Cont)

CRYSTAL OPERATING
REFERENCE TYPEOF | OSCILLATOR TEMPERATURE TOLERANCE
DESIGNATION CcuT FREQUENCY RANGE (PERCENT)
(MHz) (DEGREES FAHRENHEIT)
A2A6A1Y10 AT 12.499000 -18 to 167 0.003
A2A6A1Y11 AT 14.498840 -18 to 167 0.003
A2A6A1Y12 AT 15.498760 -18 to 167 0.003
A2A6A1Y13 AT 16.498680 -18 to 167 0.003
A2A6A1Y14 AT 17.498600 -18 to 167 0.003
A2A6A1Y15 AT 19.498440 -18 to 167 0.003
A2A6A1Y16 AT 20.498360 -18 to 167 0.003
A2A6A1Y17 AT 23.498120 -18 to 167 0.003
A2A6A2Y1 AT 4.553 ~18 to 167 0.003
A2A6A2Y2 AT 4.653 -18 to 167 0.003
A2A6A2Y3 AT 4.753 -18 to 167 0.003
A2A6A2Y4 AT 4.853 -18 to 167 0.003
A2A6A2Y5 AT 4.953 -18 to 167 0.003
A2ABA2Y6 AT 5.053 ~-18 to 167 0.003
A2A6A2Y7 AT 5.153 -18 to 167 0.003
A2AGA2YS AT 5.253 -18 to 167 0.003
A2AB6A2Y9 AT 5.353 -18 to 167 0.003
A2A6A2Y10 AT 5.453 -18 to 167 0. 003
A2A6A2A3Y1 AT 17.845 -18 to 167 0.003
A2A6A2A3Y2 AT 27.845 ~-18 to 167 0.003
A2A6A3Y1 AT 5.25 -18 to 167 0.003
A2A6A3Y2 AT 5.24 -18 to 167 0.003
A2ABA3Y3 AT 5.23 -18 to 167 0.003
A2A6A3Y4 AT 5.22 -18 to 167 0.003
A2A6A3Y5 AT 5.21 -18 to 167 0.003
A2A6A3Y6 AT 5.20 -18 to 167 0.003
A2A6A3Y7 AT 5.19 -18 to 167 0.003
A2A6A3YS8 AT 5.18 -18 to 167 0.003
A2AGA3Y9 AT 5.17 -18 to 167 0.003
A2A6A3Y10 AT 5.16 -18 to 167 0.003
A2A6A3Y11 AT 1.850 -18 to 167 0.003
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Table 1-3. Radio Receiver R-1051E/URR, Crystal Complement (Cont)

CRYSTAL OPERATING
REFERENCE TYPE OF OSCILLATOR TEMPERATURE TOLERANCE
DESIGNATION CcuT FREQUENCY RANGE (PERCENT)
(MHz) (PEGREES FAHRENHEIT)
A2A6A3Y12 AT 1.851 -18 to 167 0.003
A2A6A3Y13 AT 1.852 -18 to 167 0.003
A2A6A3Y14 AT 1.853 ~18 to 167 0.003
A2AB6A3Y15 AT 1.854 -18 to 167 0.003
A2A6A3Y16 AT 1.855 ~18 to 167 0.003
A2A6A3Y17 AT 1.856 ~-18 to 167 0.003
A2A6A3Y18 AT 1,857 ~18 to 167 0.003
A2AB6A3Y19 AT 1.858 -18 to 167 0.003
A2ABA3Y20 AT 1.859 -18 to 167 0.003
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Table 1-4. Radio Receiver R-1051E/URR, Equipment Supplied

OVERALL
QTY DIMENSIONS (IN.)
PER NOMENCLATURE UNIT (LESS CONNECTORS) VOLUME|WEIGHT
EQPT NAME DESIGNATION NO. HEIGHT WIDTH DEPTH (FT3) (LB)
1 Radio Receiver R-1051E/URR 1 7.0 17.4 18.5 1.3 70
1 Connector Kit, 4032572-0502 1
Consisting of:
2 Plug Connector MS3106A-10SL-4S
1 Plug Connector MS3106A-16S-5S
1 Plug Connector MS3116F20~39S
2 Strain Relief Boots 4032585-0701
2 Strain Relief Boots 4032608-0201
1 Cable Clamp MS3057-8A
1 Coaxial Connector M39012/16-0001
1 Plug Connector M39012/01/0025
2 Technical Manual, NAVELEX
Operation and Main- 0967-428-2010
tenance Instructions
With Parts List,
Radio Receiver
R-1051E/URR
1 Operating Instructions, . NAVELEX

Radio Receiver
R-1051E/URR

Technical Manual,
Maintenance
Standards Book,
Radio Receiver
R-1051E/URR

Performance Standards
Sheet, Radio Receiver
R-1051E/URR

0967-428-2040

NAVELEX
096 7-428-2050

NAVELEX
0967-428-2060

0T02-88%-L960 XU THAVN
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied
RECOMMENDED EQUIPMENT TEST
CATEGORY EQUIPMENT ALTERNATE PARAMETERS APPLICATION
Speaker 1.8-474/U Audio monitoring
(or equiv)
Antenna Impedance: 50 ohms Reception of rf signals
Cable Set Interconnection
Headset General operation, trou-
bleshooting, and main~
tenance procedures
Teletype AN/URA-8 or RATT operation
Converter- AN/URA-17
Comparator (or equiv)
Audio Amplifier AM-4453/U Speaker amplifier
(or equiv)
Multimeter AN/PSM-4( ) Ranges: Troubleshooting and
(or equiv) 0.5 to 150 Vdc, maintenance pro-
20,000 ohms/volt cedures
0.5 to 150 Vac,
5,000 ohms/volt
0 to 20 megohms,
Accuracy:
+2%
RF Millivolt- CCVO-91CA Input impedance: Troubleshooting and
meter (or equiv) 20,000 ohms/volt at maintenance pro-
500 kHz cedures
Ranges
0 tolmV
0 to 10 mV
0 to 100 mV
0 to 300 mV
0 to 1000 mV
0 to 3000 mV
AC Voltmeter ME-6( )/U Frequency: Troubleshooting and
(or equiv) 20 Hz to 5 kHz maintenance pro-

cedures

0T0Z-82%~-2960 XHTHAVN
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)

CATEGORY

RECOMMENDED
EQUIPMENT

ALTERNATE

EQUIPMENT TEST
PARAMETERS

APPLICATION

AC Voltmeter
(Cont)

Electronic
Multimeter

Oscilloscope

AN/USM-116( )

AN/USM-281( )
(or equiv)

Input impedance:
100, 000 ohms/volt

Range:
1 mV to 30V rms

Voltage range:
15 mV to 150 Vde
0.5 to 150 Vac

Current range:
1.5 to 150 mA d¢

Resistance range:
0.2 ohm to 20 megohms

Input impedance:
De volts:
100 megohms
Ac volts:
15 megohms at 20 Hz
5 megohms at 300 kHz

Frequency range:
20 Hz to 700 MHz

Accuracy:
Voltage and current:

2%

Resistance:
3% (over 10 megohms,
+1 degree of arc length)

Frequency:
Dc to 50 MHz
Input impedance:
XandY axis: 1 megohm
Input sensitivity:
5 mV/em

Troubleshooting and
maintenance pro-
cedures

Troubleshooting and
maintenance pro-
cedures

0T02-829-L960 XHTHAVN
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)
RECOMMENDED EQUIPMENT TEST
CATEGORY EQUIPMENT ALTERNATE PARAMETERS APPLICATION
Electronic AN/USM-207A Frequency range: Troubleshooting and
Counter (or equiv) 1 Hz to 100 MHz maintenance pro-
Period: 0.0 to 1 MHz cedures
Time interval:
1 us to 107s
RF Signal CAQI-606-B Output impedance: Troubleshooting and
Generator (or equiv) 50 ohms maintenance pro-
cedures
Frequency range:
50 kHz to 65 MHz
Output: 0 to 3 volts
Frequency AN/URQ-10( ) Outputs: 100 kHz, Troubleshooting and
Standard (or equiv) 500 kHz, and 5 MHz maintenance pro-
Stability: 1 part in 10° cedures
Output: 0.5 volt
Semiconductor AN/USM-206 Troubleshooting
Device procedures
Test Set
Analyzer TS-1379A/U Troubleshooting and
Test Set (or equiv) maintenance pro-
cedures
Spectrum TS-1379A/U Frequency: 2 to 30 MHz
Analyzer Resolution: 100 Hz
Sensitivity: 2uVfull scale
Sweep width: 7 kHz
Tuning Head CPN-REC-1
Two-Tone SG-3T6A/U Frequency: 20 Hz to 5kHz
Audio Signal Output: 2V rms
Generator

Output impedance: 600 ohms

0T02-88%-2960 XU THAAVN
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)
RECOMMENDED EQUIPMENT TEST
CATEGORY EQUIPMENT ALTERNATE PARAMETERS APPLICATION
Audio Signal AN/URM-127 Frequencies: Troubleshooting and
Generator (or equiv) 20 Hz to 5 kHz maintenance pro-~
Output: 0 to 10 volts cedures
Output impedance: 600 ohms
Spectrum Hewlett-Packard
Analyzer1 8552A Spectrum Center spectrum tuning Testing and alignment
Analyzer 3 kHz to 30 MHz of Translator/Synthe-
IF. Section sizer Assembly A2A6
8553 L Spectrum Display bandwidth :
Analyzer 2 kHz to 20 MHz
RF Section
140S Display If. bandwidth:
Unit 200 Hz to 30 kHz
Dispersion:
2 kHz/em to 2 MHz/cm
HP 8552A, Alignment and test
HP 85531, procedures
HP 1408
Technical
Manual 1
Differential John Fluke 825 Accuracy: 0.5% Troubleshooting and
Voltmeter (or equiv) Range: 2 to 30 Vde maintenance pro-
cedures
Voltmeter CDAN 2006 450 kHz to 80 MHz Troubleshooting and
Heterodyne}L 50 uV to 50 mV rms maintenance pro-

RF Ampliflier
Test Set

TS~2132/WRC-1

Simulates actual oper-
ating conditions

cedures

Testing RF Amplifier
Assembly A2A4

1Required for depot-level maintenance only.

0T02-83%-1960 XA THAVN
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)

RECOMMENDED EQUIPMENT TEST
CATEGORY EQUIPMENT ALTERNATE PARAMETERS APPLICATION
Translator/ TS-2133/WRC-1 Simulates actual oper- Testing Translator/
Synthesizer ating conditions Synthesizer Assem-
Test Set 1 bly A2A6
Frequency TS-2134/WRC-1 Simulates actual oper- Testing Frequency
Standard ating conditions Standard Assem-
Test Setl bly A2A5
Common TS-2135/WRC-1 Simulates actual oper- Testing unique
Modules ating conditions receiver
Test Set! assemblies

Kit, Extender
Test Cables

Set, Extender
Cables
(fabricate locally)

RF Insert
Extractor Tool

RF Insert Con-
nector, Female

w1

W2

W3

ITT Cannon
PN CET-06B

PN DM
53743-5008

Mates with P1 on
Receiver IF. /Audio
Amplifier Assem-
bly A2A2 or A2A3

Mates with P1 on
Receiver Mode
Selector Assem-
bly A2A1

Mates with P2 on
Receiver Mode
Selector Assem-
bly A2A1

Interconnect assem-
blies A2A4, A2A5,
and A2A6 to main
frame for test
purposes

Maintenance

Troubleshooting

1

Required for depot-level maintenance only.

010¢-8¢P-L960 XHITHAVN




Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)

RECOMMENDED EQUIPMENT TEST APPLICATION

CATEGORY EQUIPMENT ALTERNATE PARAMETERS

RF Insert Con- PN DM Troubleshooting
nector, Male 53743-5014

Adapter, UG-201/U Impedance: 50 ohms Troubleshooting and
BNC-to-N maintenance pro-

cedures

Coaxial UG-274A/U Impedance: 50 ohms Troubleshooting and
T-Connector maintenance pro-
BNC cedures

AN/PSM-4( ) NAVSHIPS Troubleshooting and
Technical 0967-911-6010 maintenance pro-
Manual cedures

CCVO-91CA NAVSHIPS Troubleshooting and
Technical 0969-231-1010 maintenance pro-
Manual cedures

ME-6( )/U NAVSHIPS Troubleshooting and
Technical 0967-091-0010 maintenance pro-
Manual cedures

AN/USM-116B NAVSHIPS Troubleshooting and
Technical 0967~-871-3370 maintenance pro-
Manual cedures

AN/USM-281( ) NAVSHIPS Troubleshooting and
Technical 0969-244-3010 and maintenance pro-
Manual 0969-244-3020 cedures

CAQI-606-B NAVSHIPS Troubleshooting and
Technical 0967-107-7010 maintenance pro-
Manual cedures

AN/URQ-10( ) NAVSHIPS Troubleshooting and
Technical 0967-053~7010 maintenance pro-

Manual

cedures
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Table 1-5. Radio Receiver R-1051E/URR, Equipment and Publications Required but Not Supplied (Cont)
RECOMMENDED EQUIPMENT TEST
CATEGORY EQUIPMENT ALTERNATE PARAMETERS APPLICATION
AN/USM-207A NAVSHIPS Troubleshooting and

Technical
Manual

AN/USM-206
Technical
Manual

| TS-1379A/U

Technical
Manual

AN/URM-127
Technical
Manual

TS-2132/WRC-1
Test Data
Booklet Depotl

TS-2133/WRC~-1
Test Data
Booklet Depot1

TS-2134/WRC-1
Test Data
Booklet Depot!

TS-2135/WRC-1
Test Data
Booklet Depot1

CDAN 2006
Technical
Manual 1

0969-028-4010 and
0969-028-4020

NAVSHIPS
0969-002-7020

NAVSHIPS
0969-094-3010

TO 33A1-8-176-11

NAVSHIPS
0967-004-2000

NAVSHIPS
0967-004-3000

NAVSHIPS
0967-004-4000

NAVSHIPS
0967-004~-5000

NAVSHIPS
0969-247-2010

maintenance pro-
cedures

Troubleshooting and
maintenance pro-
cedures

Troubleshooting and
maintenance pro-
cedures

Troubleshooting and
maintenance pro-

cedures

Testing RF Amplifier
Assembly A2A4

Testing Translator/
Synthesizer
Assembly A2A6

Testing Frequency
Standard Assembly
A2A5

Testing receiver
assemblies

Troubleshooting and
maintenance pro-
cedures

1Required for depot-level maintenance only.

0T0%-82%-L960 XA THAVN
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Table 1-6. Nonstandard Abbreviations

ABBREVIATION TERM
APC Average power control
BFO Beat frequency oscillator
FSK Frequency shift keyed
ISB Independent sideband
PEP Peak envelope power
PPC Peak power control
PTT Push to talk
RATT Radio teletypewriter
SSB Single sideband
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Table 1-7. Radio Receiver R-1051E/URR, Factory Changes

CHANGE NUMBER NOMENCLATURE DESCRIPTION
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Table 1-8.

Radio Receiver R-1051E/URR, Field Changes

CHANGE NUMBER

NOMENCLATURE

DESCRIPTION
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CHAPTER 2

OPERATION

2-1. INTRODUCTION.

2-2. Radio Receiver R-1051E/URR is de-
signed to receive upper sideband (USB),
lower sideband (LSB), independent sideband
(ISB), continuous wave (CW), tone modu-
lated CW (MCW), compatible and standard
amplitude modulated (AM), and radio tele-
type (RATT) transmissions in the 2-to 30-
MHz frequency range. The R-1051E/URR
contains a power supply and may be oper-
ated as an individual unit or as part of a
system, such as Radio Set AN/WRC-1.

2-3. OPERATING CONTROLS AND
INDICATORS.

2-4, All controls, indicators, and connec-
tors required for normal operation of the
R-1051E/URR are shown in figure 2-1 and
listed in table 2~1.

2-5, NORMAL OPERATING
PROCEDURES.

2-6. Normal operating procedures for
each mode of operation of the R-1051E/
URR are given in table 2-2,

2-7. MAINTENANCE CONTROLS AND
CONNECTORS.

2-8. Those controls and connectors
used primarily for maintenance of the
R-1051E/URR are shown in figures 2-2,
2~-3, and 2-4, and are described in

table 2-3.

2-9. INTERFERENCE AND EMERGENCY
OPERATION,

2-10. Operating procedures for inter-
ference conditions are given in table 2-4,

There are no emergency operating pro-
cedures.

2-11. OPERATOR'S MAINTENANCE
PROCEDURES.

2-12. Maintenance procedures which
should be performed by the operator of the
R-1051E/URR are given in table 2-5,




Figure 2-1. Radio Receiver R-1051E/URR, Operating Controls,
Indicators, and Connectors

A20S4

A2ABA3S2

010%-82¥-2,960 XHTHAVN
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Table 2-1. Operating Controls, Indicators, and Connectors

REFERENCE

DESIGNATION NAME POSITION OPERATING FUNCTION
A2DS3 MHz indicator lamp Lights the two windows above
the MHz controls.
A2DS4 kHz indicator lamp Lights the three windows
above the kHz controls.
A2DS5 Hz vernier indicator Flashes when Hz switch is in

V (vernier) position; fre-
quency stablity is not as
great as in other positions.

A2F1 F1 3/4A fuse Protects R~1051E/URR
against overload; indicator
glows when fuse is open.

A2F2 F2 3/4A fuse Protects R~1051E/URR
against overload; indicator
glows when fuse is open.

A2J1 PHONE LSB jack Used to connect headset to
L.SB receiver output.
A2J2 PHONE USB jack Used to connect headset to
USB receiver output.
A2M1 AUDIO LEVEL Indicates LSB or USB audio
meter supplied to remote lines.
A2R1 LSB LEVELS Used to adjust volume of re-
LINE control mote audio for LSB and ISB
(LLSB) operation.
A2R2 USB LEVELS Used to adjust volume of re-
LINE control mote audio for USB, ISB

(USB), RATT, CW, and
AM operation,

A2R3 RF GAIN control Used to control gain of rf
and if. amplifiers when
AGC switch is OFTF.

A2R4 LSB LEVELS Used to adjust volume of
PHONE control audio applied to headphone
in LLSB and ISB (I.SB)
operation,
A2R5 USB LEVELS Used to adjust volume of
PHONE control audio applied to headphone

in USB, ISB (USB), RATT,
CW, and AM operation.

A2R6 BFO control Used to adjust pitch of audio
output tone,when receiving
CW signals, with mode selec-
tor switch in CW position.
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Table 2-1.

Operating Controls, Indicators, and Connectors (Cont)

REFERENCE
DESIGNATION

NAME

POSITION

OPERATING FUNCTION

A251

A282

A2S3

A2A6A2851

Audio level switch

Mode selector
switch

AGC switch

100 kHz control

LSB

USB

OFF

OFF
STD BY

LSB

RATT

AM

CwW

USB

ISB

OFF
SLOW

FAST

Used to activate AUDIO LEVEL
meter A2M1 in LSB or USB
mode to indicate audio level:

Enables AUDIO LEVEL meter
A2M1 to indicate LSB audio
level supplied to remote lines.

Enables AUDIO LEVEL meter
A2M1 to indicate USB audio
level supplied to remote lines.

Normal switch position; meter
A2M1 disengaged.

Used to select R-1051E/URR
modes of operation:

No power is applied.

Frequency standard and tube
filaments energized.

R-1051E/URR operates in
lower sideband mode.

R-1051E/URR operates in
radio teletype mode.

R-1051E/URR operates in
amplitude modulation mode.

R-1051E/URR operates in
continuous wave mode.

R~-1051E/URR operates in
upper sideband mode.

R-1051E/URR operates in
independent sideband mode.

Selects automatic gain control
function for R-1051E/URR:

Agc is disabled.

Agc responds slowly to
changes in signal strength,

Agc responds quickly to
changes in signal strength.

Used to select 100-kHz digit of
desired operating frequency;
digit selected is displayed in
window above control,
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Table 2-1. Operating Controls, Indicators, and Connectors (Cont)

REFERENCE
DESIGNATION NAME POSITION OPERATING FUNCTION
AZAGABS]‘ 10 kHz control Used to select 10-kHz digit of

desired operating frequency;
digit selected is displayed in
window above control.

A2A6A382 1 kHz control Used to select 1-kHz digit of
desired operating frequency;
digit selected is displayed in
window above control,

A247s3 1 10 MHz control Used to select 10-MHz digit of
desired operating frequency;
digit selected is displayed in
window above control,

A2A7s41 1 MHz control Used to select 1-MHz digit of
desired operating frequency;
digit selected is displayed in
window above control.

A2A11R1 Hz vernier control R-1051E/URR may be tuned
continuously (with Hz switch
in V) between any two 1-kHz
steps.

A2A1181 Hz switch 000 R-1051E/URR is tuned to fre-
quency indicated on MHz and
kHz indicators.

100~-900 R-1051E/URR is tuned, in LSB
mode, 100 to 900 Hz above
frequency indicated on MHz
and kHz indicators; in USB
mode, 100 to 900 Hz below
frequency indicated on MHz
and kHz indicators.

Vv Used to activate vernier con-
trol A2A11R1.

1 These reference designations are for reference only in the text and schematic diagrams;
they do not appear in the parts list.

Table 2-2. Normal Operating Procedures

CONTROLS AND

MODE SETTINGS PROCEDURES REMARKS
Turnon Set mode selector Allow a 60-minute warmup for
switch to STD BY. general operation and at least

a 96-hour warmup for op-
timum frequency stability.
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Table 2-2. Normal Operating Procedures (Cont)

CONTROLS AND . j
MODE SETTINGS PROCEDURES REMARKS
Preliminary | Set mode selector a. Using MHz, kHz, Hz, and | Frequency selected is
Setup : switch to the de- vernier controls, select displayed in win-
sired mode of the desired operating dows above MHz
operation. frequency. and kHz controls.

b. Depending on mode of op-
eration selected, connect
headsetto PHONE USB
or LSB jack.

c. Set AGC switch to re-
quired type of age., If
OFF is selected, rotate
RF GAIN control fully
clockwise.

d. Set audio level meter
switch to LSB or USB,
depending on the mode
previously selected.

e. Set LSB or USB LEVELS
LINE control for 0 dB,
or as required initially
for tuning purposes.
After adjustment, set
audio level meter switch
to OFF.

f. Set USB or LSB LEVELS
PHONE control for de-
sired headphone volume.

CwW Set mode selector a. Set AGC switch to OFF.

switch to CW. b. Set frequency controls to

the desired frequency.

c. Adjust BFO control for
the preferred beat note.

d. Optimize sensitivity by ro-
tating RF GAIN control to
the positionyieldingbest
sensitivity (discernible by

ear).
Alternate Set mode selector a. Set AGC switch to SLOW.
CW switch to either b. Setfrequency controls to
LSB or USB. 1.0 kHz below (USB) or 1.0

kHz above (LSB) the de-
sired signal frequency.

c. Set HZ switch to V, and
then adjust Hz vernier con-
trol to obtain the preferred
beat note.

2-6 Change 1




Table 2-2,
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Normal Operating Procedures (Cont)

MODE

CONTROLS AND
SETTINGS

PROCEDURES

REMARKS

AM

Single
Channel
RATT

Single
Channel
FAX
(USB)

Single
Channel
FAX
(LSB)

Composite
Signal
RATT and
FAX in
USB
(for FAX)

Composite
Signal
RATT
and FAX
in USB
(for RATT)

USB Voice

LSB Voice

USB
Multiplex

Set mode selector
switch to AM.

Set mode selector
switch to RATT.

Set mode selector
switch to USB.

Set mode selector
switch to LSB.

Set mode selector
switch to USB.

Set mode selector
switch to USB.

Set mode selector
switch to USB.

Set mode selector
switch to LSB.

Set mode selector
switeh to USB.

Set frequency controls
to desired frequency.

Set AGC switch to SLOW.

Set frequency controls
to 2 kHz below the
assigned frequency.

Set AGC switch to SLOW.

Set frequency controls
2. 7 kHz below assigned
frequency.

Set AGC switch to SLOW.

Set frequency controls
2.7 kHz above the
assigned frequency.

Set AGC switch to SLOW.

Set frequency controls
3.1 kHz below assigned
frequency.

Set AGC switch to SLOW.

Set frequency controls
1. 5 kHz below assigned
frequency.

Set AGC switch to SLOW.

Set frequency controls
1. 5 kHz below assigned
frequency.

Set AGC switch to SLOW,
Set frequency controls

1. 5 kHz above assigned
frequency.

Set AGC switch to SLOW.

Set frequency controls
1. 5 kHz below assigned
frequency.

Set AGC switch to SLOW,

The Hz V (vernier)

position is not used.

If copy is not satis-

factory, set Hz

switch to V and ad-
just vernier control.
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Table 2-2. Normal Operating Procedures (Cont)

CONTROLS AND
MODE SETTINGS PROCEDURES REMARKS
LSB Set mode selector a, Set frequency controls
Multiplex switch to LSB. 1. 5 kHz above assigned
frequency.
b. Set AGC switch to SLOW,
ISB Set mode selector Set frequency control
switch to ISB. swifches to assigned
frequency.
Shutdown Set mode selector To eliminate required
switch to STD BY. warmup period after
startup, leave mode
selector switch in
STD BY.
Set mode selector Pull mode selector Completely shuts
switch to OFF, switch outtoturnto OFF. down R-1051E/URR.

& -
| e
v % 7

R1Si AIS2 (PLUNGER)D
AUX [ NORM (INTERLOCK)Y

O47-002-08%

Figure 2-2, Detailed View of AUX/NORM and Interlock Switches

=
SIMPLEX | \ ATs9
sg@)/ﬂ
DUPLEX
F
Sy
C \

Figure 2-3, Detailed View of SIMPLEX/DUPLEX Switch
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Table 2-3. Maintenance Controls and Connectors

REFERENCE

DESIGNATION NAME POSITION OPERATING FUNCTION

Al1J23 ANT connector Connects antenna or antenna

coupler,

AlJ24 INT 5MC OUT Distributes 5-MHz frequency
connector from Frequency Standard

Assembly A2A5 to external
test equipment,

A1J25 EXT 5MC IN Connects an external 5-MHz
connector frequency standard to the

R-1051E/URR.

A181 AUX/NORM Selects ac power for R-1051E/
switch URR operation by rotation of

the interlock plunger:

AUX Selects a standard power
source (normal),

NORM Selects power from remote
equipment such as Inter-
connection Box J-1265/TU.

A1S82 Interlock switch Disconnects 115-Vac power

from the R-1051E/URR when
chassis is removed from
case. The switch can be
defeated by gripping the
plunger and pulling outward.

A1A1J3 AUX AC PWR IN Connects an ac power source
connector for operation of the R-1051E/

URR.

AlAl1J4 Remote control Connects remote controls and

connector input to remote equipment,
such as Interconnection Box
J-1265/U.

AlAlJ5 USB AUDIO OUT Connects USB audio to exter-
connector nal output equipment.

A1A1J6 LSB AUDIO OUT Connects LSB audio to exter-
connector nal output equipment.

A289 SIMPLEX/ Provides for receiver muting
DUPLEX by removing +110 Vdc from
switch certain circuits whenrecéiver]

is interconnected with a

transmitter as part of a

communication system,
SIMPLEX R-1051E/URR is automatically

muted when interconnected
with a transmitter and the
transmitter is ke_ved.
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Table 2-3. Maintenance Controls and Connectors (Cont)

REFERENCE

DESIGNA TION NAME POSITION OPERATING FUNCTION
A289 (Cont) SIMPLE X/ DUPLEX Permits simultaneous reception/
DUPLEX transmission when inter-
switch connected with a transmitter.
A2A5A281 COMP/INT/EXT Determines use of the external
switch and internal frequency
standards:
COMP Enables comparison of the

internal and external fre-
guency standards.

INT Selects the internal Frequency
Standard Assembly A2A5 for
use in the receiver.

EXT Selects an external frequency
standard connected through
A1J25 for use in the receiver.

Table 2-4. Operating Procedures for Interference Conditions

INTERFERENCE
CONDITION/ CONTROLS AND PROCEDURES REMARKS
SETTINGS
MODE

All Modes To counter interference, Refer to table 2-2
change operating mode for normal operat-
and/or frequency, if ing procedures,
possible.

CW Adjacent Set mode selector a. Set frequency controls | This mode provides
Channel switch to USB. 1 kHz below assigned sharper bandwidth
Interference frequency. than that used in

. CW mode. Sharper
b. Set Hz switch to V. pandwidth is useful
Adjust vernier control when adjacent chan-
for best reception. nel interference
d. Set AGC switch to becomes acute.
SLOW,

CW and USB Set mode selector a. Set frequency controls | This mode may be
Adjacent switch to USB. 1 kHz above assigned used when adjacent
Channel frequency. channel interfer-
Interference . ence is acute in CW

b. Set Hz switch to V. and USB modes.
Adjust vernier control
for best reception.

d. Set AGC switch to
SLOW .,
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Table 2-4. Operating Procedures for Interference Conditions (Cont)
INTERFERENCE
CONDITION/ CONTROLS AND PROCEDURES REMARKS
MODE SETTINGS

Single Channel
RATT Adjacent
Channel
Interference

Single Channel
RATT Adjacent

Set mode selector
switch to USB.

Set mode selector
switch to LSB,

Set frequency controls
to 2 kHz below
assigned frequency.

Set AGC switch to
SLOW,

Set frequency controls
to 2 kHz above

This mode may be
used for RATT
when adjacent chan-
nel interference in
the RATT mode is
acute,

This mode may be
used when adjacent

lint-free cloth. Clean in-

Channel assigned frequency. channel inter-
Interference . ference is acute in
b. Set AGC switch to the RATT and USB
SLOW,
modes.
Table 2-5. Operator's Maintenance Procedures

EQUIPMENT
STATUS,/MODE PROCEDURES REMARKS
Preliminary a. Clean exterior with soft,

terior with brush or
clean cloth.

b. Tighten all hardware.

Repair or replace broken or
frayed cables.

d. Check that the AUX/NORM
switch associated with the
drawer interlock is in the
proper position (normally
AUX).

e. Check that the SIMPLEX/
DUPLEX switch is in the
proper position for the de-

sired mode of operation
(normally SIMPLEX).

f. Check that the drawer is
properly closed, engaging the
drawer interlock

The drawer must be
opened to check the
AUX/NORM switch
and the SIMPLEX/
DUPLEX switch.
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Table 2-5, Operator's Maintenance Procedures (Cont)

EQUIPMENT

STATUS/MODE PROCEDURES REMARKS

Turnon a. Set mode selector switch to
STD BY. Check all fuses;

if any are defective, associ-
ated indicator lamp will light.
Replace defective fuses.

b. Check all cables for breakage;
check that all connectors are
properly seated and in the
right location.

¢. Check that all switches and Frequency is indicated
controls are properly set. in windows above MHz
(Refer to table 2-2 for operat— and kHz control knobs.
ing instructions.) e

CwW a. Set mode selector switch to Cw.

Set RF GAIN control fully clock—
wise, i .

Set Hz switch to 000.
Set AGC switch to OFF.

e. Tune the R-1051E/URR to WWV
or WWVH at 5, 10, or 15 MHz.

f. Plug headset into PHONE USB
jack.

g. Adjust USB LEVELS LINE
control and USB LEVELS
PHONE control for com-
fortable signal level.

h. Check that signal is received
and signal tone varies when
BFO control is varied.

USB a. Set mode selector switch to USB.

b. Set frequency controls 1 kHz
lower than in the previous step.
All other controls remain in the
same position.

¢. Check that signal can be heard
in headset.

ILSB a. Set mode selector switch to 1LLSB.

Tune receiver 1 kHz above WWV
carrier.

2-13




NAVELEX 0967-428-2010

Table 2-5. Operator's Maintenance Procedures (Cont)

EQUIPMENT
STATUS/MODE PROCEDURES REMARKS

¢. Plug headset into PHONE LSB
jack.

d. Adjust LSB LEVELS LINE
control and I.SB LEVELS
PHONE control for com-
fortable signal level.

e. Check that signal can be heard in
headset.

f. Set Hz switch to V.

g. Rotate vernier control and check
that signal tone varies.

AM a. Set mode selector switch to AM.

Plug headset into PHONE USB
jack.

¢. Tune receiver to any known AM
station such as Armed Forces
frequency at 15.330 MHz.

d. Check that signal can be heard in
headset.

e. Set AGC switch to SLOW and
FAST positions. Note that
signal is heard and that rotat-
ing the RF GAIN control has
no effect.

f. Set LL.SB and USB LEVELS LINE
adjustments for required output
on AUDIO LEVEL meter.




CHAPTER 3
FUNCTIONAL DESCRIPTION

3-1. INTRODUCTION.

3-2. This chapter describes the princi-
ples of operation of the R-1051E/URR. The
description is presented at three levels.
The first level is an overall functional de-
scription of the receiver to the level of de-
tail shown on the functional block diagram.
The second level is a more detailed discus-
sion of each of the functions, based on sig-
nal flow diagrams, and concentrating on the
functional operation of the principal assem-~
blies and subassemblies involved with each
function. Power distribution and control
functions are also described with reference
to the appropriate power distribution and
control diagrams. The third level, based
on schematic diagrams, is a discussion of
detailed circuit operation of all unconven-
tional electronic circuits, differing sub-
stantially from those covered in NAVSHIPS
0967~000-0120.

3-3. OVERALL FUNCTIONAL
DESCRIPTION.

3-4. An overall functional block diagram
of the receiver is given in figure 3-1. In-
sofar as possible, the order of presenta-
tion in the figure and in the text below fol-
lows the main signal flow through the re-
ceiver from rf input to audio output.

3-5. The 2.0- to 29.9999-MHz rf input
from the antenna first passes through
Antenna Overload Assembly A2A9. The
primary purpose of this assembly is to
protect RF Amplifier Assembly A2A4 from
any excessively high input signals received
by the antenna. The antenna overload cir-
cuit also interrupts the rf input to the rf
amplifier whenever the receiver is being
retuned to a new frequency.
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3-6. The received signal is amplified in
the rf amplifier to provide the required
signal level to RF Translator Subassembly
A2A6A6. Gain of the rf amplifier stages is
varied in response to automatic gain con-
trol (age) voltage feedbacks derived from
the if. signal level in Receiver IF./Audio
Amplifier Assembly A2A2 or A2A3. In the
rf amplifier stages, selection of circuit
components appropriate for the frequency to
which the receiver is tuned is accomplished
in accordance with a tuning-control signal
from Receiver Code Generator Assembly
A2A7. The final amplified rf signal is fil-
tered in 20- and 30~-MHz Filter Assembly
A2A10 before being passed to the rf trans-
lator.

3-7. Conversion of the received rf signal
to the 500-kHz if. signal is performed in
three mixing operations in the rf translator.
In the 1-MHz mixer, the injection frequency
from the 1-MHz synthesizer subassem-
blies (part of A2A6) will be in the range of
frequencies from 2.5 to 23,5 MHz, to re-
sult in a first if, signal in the range of
either 19.5 to 20.5 MHz or 29.5 to 30.5
MHz. This first if. signal will be gated
through either a 20- or a 30-MHz bandpass
filter, as determined by a hi-/lo-band con-
trol voltage from the code generator.

3-8. In the 100-kHz mixer, the injection
frequency from the 100-kHz synthesizer
will be either in the range from 22,4 to
23.3009 MHz (for use with the 20-MHz
first if.) or in the range from 32, 4 to
33.3009 MHz (for use with the 30-MHz
first if.). Selection of the proper range
for the second injection frequency is made
in the frequency synthesizer in response to
a hi-/lo-band control signal from the code
generator, In either case, the resultant




NAVELEX 0967-428-2010

second if, signal is in the range of fre-
quencies from 2.8 to 2.9 MHz.

3-9., In the 1- and 10-kHz mixer, the
second if. signal will be combined with an
injection signal from the 1-and 10-kHz syn-
thesizer in the range of frequencies from
3.301 to 3.400 MHz. The resultant out-
put will be the third and final if. frequency,
500 kHz.

3-10. Selection of the three specific mix-
ing frequencies required for the transla-
tion process is accomplished in the fre-
quency synthesizer subassemblies through
the setting of the front-panel receiver
tuning controls. Accuracy of these injec-
tion signals is, in all cases, a function of
highly accurate standard frequencies

(500 kHz, 1 MHz, and 10 MHz) generated
in Frequency Standard Assembly A2A5,
from a stable, temperature-controlled,
5—MHz crystal oscillator. (An external
5-MHz standard frequency may be used
instead of the internal standard frequency
to operate the receiver.)

3-11. The 500-kHz output from the rf
translator is applied to Mode Gates Sub-
assembly A2A1A1. Up to this point,
the operation of the receiver is identi-
cal in all modes. From here on,
however, the main signal-flow path var-
ies in accordance with the selected
operational mode. In response to gating
control voltages, the mode gates direct
the passage of the if. signal through the
appropriate LSB, USB, or AM f{ilters to
one or both of the if./audio amplifiers.
In the USB,RATT,AM, and CW modes
of operating, only if. /audio amplifier
A2A2 is used, while in the LSB mode only
if. /audio amplifier A2A3 is used. During
ISB operation, the if. signal is fed toboth
assemblies.

3-12. Each if. /audio amplifier extracts
the audio modulation from its if. signal
and presents this information to a front-panel
phone jack and to an oufput connector atthe
rear of the case. In the USB, RATT, LSB,
and ISB modes of operation,the intelligence

3-2

is demodulated (in either or both of the if./
audio amplifiers, depending on the specific
mode) in a balanced product detector. Car-
rier reinsertion is provided in these modes
of operation by a 500-kHz signal obtained
from the frequency standard via 500-kHz
Gate Subassembly A2A1A2, In the AM and
CW modes of operation, where only if. /
audio amplifier A2A2 is used, demodulation
takes place in an AM detector. For CW sig-
nals, an adjustable beat frequency oscillator
(BFO) signal from BFO Subassembly A2A1A3
is applied to the AM detector,

3~13. An automatic gain control (agc) feed-
back voltage is developed in the if, /audio
amplifiers for use in the if. amplifier chain
and in the rf amplifier, as mentioned pre~
viously. If desired, the agc function may be
disabled, and the gain of the rf and if,
amplifiers is then controlled manually from
the front panel. When the receiver is asso-
ciated with a transmitter in a communica-
tions link, the appropriate transmitter side-
tones may be fed into the audio amplifier
chain through a connector mounted in the
rear of the case.

3-14. Operating voltages for the receiver
are produced by Power Supply Assembly
A2A8. The 115-Vac input, from either a
primary or auxiliary power source, is
transformed to 6.3 Vac for vacuum-tube
filaments, and is converted to +110 Vdec,
+28 Vde, and -30 Vdc. In addition, regu-
lated +20 Vdc is derived from the +28-Vdc

supply.

3-15. MAJOR FUNCTIONAL
DESCRIPTIONS.
3-16. GENERAL. The R-1051E/URR per-

forms 11 major functions in its operation:

a. Rf selection, tuning, and overload
protection

Rf-to-if. conversion
If. amplification and control

500-kHz gating

0. o T

e. Beat frequency oscillation

faaid

Automatic gain control

g, Audio amplification
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h. Frequency synthesization

i, Standard frequency generation and
distribution

j. Power distribution
k. Control,

The first nine of these functions are dis-
cussed below by functional descriptions of
the operation of the various assemblies
and subassemblies involved in the genera-
tion of each function. These descriptions
are based on the signal flow diagrams in
Chapter 5. As far as practicable, cir-
cuits in the main signal-flow path are dis-
cussed first (in signal-flow order). This
is followed by discussions of the assem-
blies involved with frequency synthesiza-
tion and frequency standardization. Power
distribution is discussed with reference to
the power distribution diagrams in Chapter
5 for the primary ac power and for each
of the de voltages in the receiver. The
control function is described with refer-
ence to the tuning control diagram and
some of the schematic diagrams in
Chapter 5.

3-17. RF SELECTION,TUNING, AND
OVERLOAD PROTECTION,

3-18. General. The rf selection,tuning,
and overload protection function (figure
5-1) is performed by Antenna Overload
Assembly A2A9, RF Amplifier Assembly
A2A4, and 20- and 30-MHz Filter Assem-
bly A2A10. The 2.0- to 29.9999-MHz rf
input signal from the antenna is processed
through these three assemblies and is out-

put to RF Translator Subassembly A2ZA6AS6.

3-19. Front-End Overload Protection,
The rf signal from the antenna is fed to
Antenna Overload Assembly A2A9, where
it is connected to contact Al on relay K1
(figure 5-1), and from contact A2 to RF
Amplifier Assembly A2A4, A portion of
the input rf signal is rectified by detector
A2A9CR1, and is applied to the base of dc
amplifier Q1. Biasing of amplifier Q1 is
such that it will be near, or at, cutoff when
the rf input is below the maximum safe
level. As long as the safe condition exists,
relay driver Q2 will be forward-biased to
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keep relay K1 energized. If the rf input level
to the receiver should rise above the maxi-
mum safe level, amplifier Q1 will conduct,
cutting off relay driver Q2, and deenergizing
relay K1. When relay K1 is deenergized,
contacts Al and A2 will open, interrupting
the signal path to the rf amplifier.

3-20. Interruption of the rf signal path to
the rf amplifier will also occur when the re-
ceiver is being tuned to a new frequency.
This is accomplished through application of
a ground return to the cathode of diode CR2
which will disable relay driver Q2.

3-21. RF Amplification. The rf output
from the antenna overload circuit is applied
to RF Amplifier Assembly A2A4, where it
first passes through contacts of relay
A2A4A38K1 (figure 5-1). This relay is de-
energized in the receiver, and its contacts
are always in the closed position, The rf
signal is then fed to one of 28 tunable 1-MHz
bandpass coupling subassemblies mounted on
a turret. The 28 coupling subassemblies
cover the frequency range from 2,0 to
29.9999 MHz. Capacitors, mounted on a
rotor within the turret, are connected in
parallel with the transformers of the 1-MHz
bandpass coupling subassemblies, in order
to tune the subassemblies to discrete fre-
quencies within the 1-MHz bandpass.

3-22, Transformer T1 and capacitor C2,
in series with the capacitors of rotor sub-
assemblies A30 and A31, constitute the
antenna tuning circuit, while transformer
T2 and capacitor C3, in series with the
capacitors of rotor subassemblies A32 and
A33, constitute the tuned grid circuit for rf
amplifier V1. Coupling capacitor C1 cou-
ples the rf signal from the antenna tuning
circuit to the tuned grid of V1, Parasitic
filter FL1 suppresses the higher order fre-
quencies in the grid circuit.

3-23. The output circuit of rf amplifier V1
consists of transformer T3 and capacitor C4
of subassemblies A2 through A29, and the
capacitors of rotor subassemblies A34 and
A35, After amplification in rf amplifier V1,
the rf signal is coupled through capacitor
C5 and parasitic suppressor FL.2 to rf

3-5
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amplifier V2. The output circuit of rf
amplifier V2 consists of transformer T4
and capacitor C5 of subassemblies A2
through A29 and the capacitors of rotor
subassemblies A36 and A37.

3-24. The gain of rf amplifiers V1 and V2
is controlled either by the manual rotation of
the front-panel RF GAIN control A2R3 (when
the AGC switch A283 is inthe OFF position),
or by the output of the agc circuits inReceiver
IF./Audio Amplifier Assemblies A2A2 and
BA2A3 (whenthe AGC switch A2S3 is in either
the SLOW or the FAST position). Refer to para-
graph 3-58 for a discussionofthe agc circuits.

3-25. Filtering. The amplified rf output
signals from rf amplifier A2A4V2 are cou~
pled through transformer T4 in subassem-
blies A2 through A29 to output jack P2-A1l
(figure 5-1). From here, the signals pass
to 20- and 30-MHz Filter Assembly A2A10,
where they are filtered and passed on to RF
Translator Subassembly A2A6A6,

3-26. RF-TO-IF. CONVERSION.

3-27. General. The rf-to-if, conversion
function (figure 5-2) takes place entirely
within RF Translator Subassembly A2A6AG6,
which is part of Translator/Synthesizer
Assembly A2A6. The function receives the
2.0~ to 29, 9999-MHz rf signal from 20~
and 30-MHz Filter Assembly A2A10, con-
verts it in three mixer stagesto a final if,
frequency of 500 kHz, and sends this output

@ signal to Mode Selector A2A1. The conver-
sion is effected in three stages, each of
which is discussed below,

3-28, First IF. Conversion. Conversion of
frequency (within the tuning range of the re-
ceiver) to the final if. frequency of 500 kHz is
the resultof a triple mixing process in RF
Translator Subassembly A2A6A6 (figure 5-2)
The signal from RF Amplifier Assembly A2A4

is receivedvia 20-and 30-MHz Filter Assem-

bly A2A10, and is applied acrossa signal lim~-
iter composed ofdiodes A2A6A6A1CR1 and
CR2,and isthen fed to 1-MHz Mixer and Auto-
matic Level Control Subassembly A1A1, where
conversionto the first if. takes place. Within
subassembly A1A1l, the signal passes through
diode gate CR2to transformer T 1,from whose
secondary a balanced signal is appliedto the
high-frequency mixer, integrated circuit

3-6 Change 1

module UlA., Diode gate CR2 is always
forward-biased in the receiver.

3-29, Theinjection signal for high-frequency
mixer UlA is fed to the rf translator from 1-
MHz Synthesizer Subassembly A2A6A1 (refer
to paragraph 3-83). In 1-MHz Mixer and Auto-
matic Level Control Subassembly A2A6A6A1A1,
the injection signal is applied to one input (pin 3) |}
of dual-gate amplifier Q1. The second input
tothis stage is a feedback signal from dc
amplifier ULB, which provides automatic level
control (alc) of the injection signalapplied to
high~-frequency mixer UlA from the emitter
of amplifier Q2. The operation level

for the injection signal is determined by the
setting of age adjustment potentiometer R27.

3-30. The frequency of the injection signal
from the 1~MHz synthesizer is one of 17
discrete frequencies selected in accordance
with the setting of the two front-panel MHz
controls, as shown in table 3-1. Note that
certain 1-MHz increments are designated
as lo-band signals, while the remainder are
designated as hi-band signals.

3-31. As a result of the mixing action, the
first if. frequency for lo-band signals will
be in the range from 19.5 to 20.5 MHz, and
for hi~band signals will be in the range from
29.5 to 30.5 MHz. For example, a lo-band
signal of 5,000 MHz is mixed with the 14. 5~
MHz injection signal to produce a sum fre-
quency of 19.5 MHz (in addition to the
applied frequencies and the difference fre-
quency). As a second example, a lo-band
signal of 5. 9999 MHz (near the upper limit
of the 1-MHz increment) is mixed with the
14.5-MHz injection signal to produce a sum
frequency of 20.4999 MHz. Similar
examples for hi-band signals would give
first if. frequencies in the range from 29.5
to 30.5 MHz. For lo-band input signals in
the ranges from 22 to 23 MHz and 27 to 30
MHz, the difference frequency resulting
from the mixing process is the desired
signal,

3-32. The signal from the high-frequency
mixer is applied through transformer T2 to
gate CR4, which is always forward-biased.

3-33. The first if. signal exits from the
1-MHz Mixer and Automatic Level Control
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Table 3-1. Injection Frequencies from 1-MHz Synthesizer Subassembly A2A6A1l
Used in the First IF, Mixer

MHz DIGIT (S) OF INJECTION SIGNAL BAND
RF INPUT SIGNAL FREQUENCY (MHz) DESIGNATION

2 17.5 Lo

3 16.5 Lo

4 15.5 Lo

5 14.5 Lo

6 23.5 Hi

7 12.5 Lo

8 11.5 Lo

9 20.5 Hi
10 19.5 Hi
11 8.5 Lo
12 7.5 Lo
13 16.5 Hi
14 .5 Lo
15 .5 Lo
16 .5 Lo
17 12.5 Hi
18 11.56 Hi
19 10.5 Hi
20 9.5 Hi
21 8.5 Hi
22 2.5 Lo
23 3.5 Lo
24 5.5 Hi
25 4.5 Hi
26 3.5 Hi
27 7.5 Lo
28 8.5 Lo
29 9.5 Lo

\‘\,
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Subassembly A2A6A6A1A1 and passes through
one channel of a two-channel filter network
as determined by control voltages appliedto
gating diodes A2A6A6A1CR4 through CR7.
For lo-band signals, +20 Vdc from hi-/lo-
filter relay A2K2 is applied to the anodes of
gating diodes CR4 and CR6 and to the cath-
odes of diodes CR5 and CR7. Diodes CR4
and CR6 will be forward-biased and diodes
CR5 and CR7 will be back-biased. The’

if. signal is steered through 20~-MHz filter
FL1. For hi-band signals, a ground con-
nection will be applied by relay A2K2 so
that the signal will be steered through 30-
MHz filter FL2, The filters remove all
undesired frequencies (input signals and
other mixer products) that appear at the
output of the high-frequency mixer. Poten-
tiometer R11, at the output of the 20-MHz
filter, provides a means of equalizing the
signals through the two filters.

3-34. Second IF, Conversion, After
filtering, the first if. signal is fed to 100~
kHz Mixer Subassembly A2A6A6A1A2,where
conversion to the second if, takes place
(figure 5-2)., The signal first passes
through forward-biased diode gate CR2,
and is applied to mid-frequency mixer Ul
through transformer T1. :

3-35. The injection signal for the mid-
frequency mixer is obtained from 100-kHz
Synthesizer Subassembly A2A6A2 (refer to
paragraph 3-89), and will be in the range
from 22.4000 to 23.3009 MHz when a lo-
band signal is being processed, or in the
range from 32.4000 to 33,3009 MHz when
a hi-band signal is being processed. Table
3-2 shows the specific ranges of injection
frequencies for lo- and hi-band signals
associated with the 100-kHz digit of the fre-
quency to which the receiver is tuned. A
range of frequencies (in 100-Hz steps) is
given for each 100-kHz increment, since
this second mixing action is also used to
convert the hundreds of hertz portion of the
rf input signal as well as the hundreds of
kilohertz. Table 3-2 also shows slightly
extended ranges of injection frequencies
that may be obtained when the front-panel
Hz vernier control A2A11R1 is in use,
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3-36. As a result of the mixing action,
both the lo-band and the hi-band signals

will be converted to a second if. frequency
falling within the range from 2.8 to 2.9
MHz., For example, the lo~band rf input
signal of 5. 0000 MHz, having been con-
verted to a first if. signal of 19, 5000 MHz
(refer to paragraph 3-31), will then be
mixed with an injection signal of 22,4000
MHz (refer to table 3-2) to produce a differ-
ence frequency of 2. 9000 MHz, As a second
example, the lo-band rf input signal of 5. 9999
MHz, having been converted to a first if,
signal of 20.4999 MHz, will then be mixed
with an injection signal of 23,3009 MHz to
produce a difference frequency of 2, 8010
MHz.

3-37. The composite signal from the mid-
frequency mixer A2A6A6A1A2U1 isapplied
through transformer T2 to gate CR4, which
is alwaysforward-biased. After exitingfrom
100-kHz Mixer Subassembly A2ZAGAGA1A2,
the signal passes through 2, 85-MHz filter
A2A6AB6ALFL3 toremove allundesired fre-
quencies that appear at the output of the
mid-frequency mixer,

3-38. Third IF., Conversion, The filtered
second if, signal is fed to 1- and 10~-kHz
Mixer and Automatic Level Control Sub-
assembly A2AGA6A1A3, where conversion to
the third, and final, if, takes place (figure
5-2). Within subassembly A3, the signal
passes through forward-biased diode gate
CR1 to transformer T1, The balanced out-
put from the secondary of transformer T1
is applied to the low-frequency mixer,
integrated circuit module UlA,

3-39. The injection signal for the low~
frequency mixer is obtained from 1- and
10-kHz Synthesizer Subassembly A2A6A3
(refer to paragraph 3-100). In the 1- and
10-kHz Mixer and Automatic Level Control
Subassembly A2A6A6A1A3, the injection sig-
nal is applied to one inpul (pin 3) of dual~- |
gate amplifier Q1. The second input to this
stage is a feedback signal from dc
amplifier UlB, which provides alc for the
injection signal applied to low-frequency
mixer UlA from the collector circuit of




Table 3-2. Injection Frequencies from 100-kHz Synthesizer Subassembly A2A6A2 Used in the Second IF. Mixer!

LO-BAND SIGNALS HI-BAND SIGNALS
IN&ECTION SIGNAL INJECTION SIGNAL INJECTION SIGNAL : INJECTION SIGNAL
100~kHz FREQUENCY IN FREQUENCY WITH FREQUENCY IN FREQUENCY WITH
DIGIT OF RF 100-Hz STEPS Hz VERNIER CONTROL 100-Hz STEPS Hz VERNIER CONTROL
INPUT SIGNAL (MHz) A2A11R1 IN USE (MHz) (MHz) A2A11R1 IN USE (MHz)
0 . 22.4000 to 22,4009 22.3998 to 22,4012 32.4000 to 32.4009 32.3998 to 32,4012
1 22,5000 to 22,5009 22.4998 to 22,5012 32.5000 to 32.5009 32.4998 to 32,5012
2 22.6000 to 22,6009 22,5998 to 22.6012 32.6000 to 32.6009 32.5998 to 32.6012
3 22,7000 to 22,7009 22.6998 to 22,7012 32,7000 to 32,7009 32.6998 to 32,7012
4 22.8000 to 22,8009 22.7998 to 22.8012 32.8000 to_ 32,8009 32.7998 to 32,8012
5 22.9000 to 22.9009 22,8998 to 22,9012 32.9000 to 32. 9009 32,8998 to 32,9012
6 23.0000 to 23.0009 22.9998 to 23.0012 33. 0000 to 33. 0009 32.9998 to 33.0012
7 23.1000 to 23.1009 23.0998 to 23.1012 33.1000 to 33.1009 33.0998 to 33.1012
8 23.2000 to 23.2009 23.1998 to 23,2012 33.2000 to 33.2009 33.1998 to 33.2012
9 23.3000 to 23.3009 23.2998 to 23.3012 33.3000 to 33.3009 33.2998 to 33.3012

1 Since 100-kHz synthesizer injection signals carry error information relative to the
1- and 10-kHz synthesizer, observed frequencies may differ slightly from the exact

values given in this table,
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amplifier Q2. The operating level for the
injection signal is determined by the setting
of age adjustment potentiometer R28,

3-40. The frequency of the injection signal
for the low-frequency mixer will be in the
overall range from 3.301 to 3.400 MHz, in
1-kHz steps, and is selected in accordance
with the setting of the front-panel 1 and 10
kHz controls. Table 3-3 shows the specific
ranges of injection frequencies associated
with each 10-kHz digit of the rf input signal.
Each range consists of 10 frequencies, in
1-kHz steps, to provide for the conversion
of the 1-kHz digit.

3-41.
third if, frequency of 500 kHz will be ob-
tained. For example, an rf input signal to
the receiver of 5. 0000 MHz, having been
converted to a first if. of 19,5000 MHz and
then to a second if. of 2.9000 MHz (refer to
paragraphs 3-31 and 3-36), will then be
mixed with an injection frequency of 3.400
MHz (refer to table 3-3). The difference
frequency is the desired 500-kHz final if.
As a second example, an rf input signal is
5.9999 MHz, which is converted to a first
if, of 20.49999 MHz and then to a second if,
of 2,8010 MHz. As indicated intable 3-3, a
third mixer injection signal of 3.301 MHz is

As a result of the mixing action, the ,

used to result in the third if. signal of 500
kHz.

3-42. The 500-kHz if. from the low-
frequency mixer is applied through trans-
former A2A6A6A1A3T2 to gate CR3, which

is always forward-biased., After exiting

from 1- and 10-kHz Mixer and Automatic
Level Control Subassembly A2A6A6A1AS3,

the signal is applied to potentiometer
A2A6A6A1R16, whichis usedtoadjust the out- §
put level of the rf translator. Final ampli-
fication and filtering is provided by amplifier
A2A6A6A1Q1 and tuned inductor A2A6A6A1L15
before the 500-kHz if. signal is fed to Re-
ceiver Mode Selector Assembly A2A1.

3-43, IF. AMPLIFICATION AND
CONTROL.

3-44, General. The if. amplification and
control function consists of mode gating, if.
amplification, and demodulation (figure 5-3).
The function is performed primarily in
Mode Gates Subassembly A2A1A1 and in
Receiver IF, /Audio Amplifier Assemblies
A2A2 and A2A3. The 500-kHz if. signal
from RF Translator Subassembly A2AGA6
is gated according to the receiver mode

of operation, and is then amplified

and demodulated before being sent to the

Table 3-3. Injection Frequencies From 1- and 10-kHz Synthesizer Subassembly A2A6A3

Used in the Third IF. Mixer

10-kHz DIGIT
OR RF
INPUT SIGNAL

INJECTION SIGNAL FREQUENCY
IN 1-kHz STEPS
(MHz)

W v 9 0 Uk W = O

.400 to 3.391
.390 to 3.381
.380 to 3.371
.370 to 3.361
.360 to 3.351
.350 to 3.341
.340 to 3.331
.330 to 3,321
.320 to 3,311
.310 to 3.301

W W W Ww Ww w w w w w
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audio amplification circuits (refer to para-
graph 3-67).

3-45. The amplification is controlled by
age voltages (refer to paragraph 3-58). The
demodulation function uses a 500-kHz car-
rier reinsertion signal in all modes except
AM and CW (refer to paragraph 3-52), and
a 500-kHz BFO signal in the CW mode
(refer to paragraph 3-54).

3-46, Mode Gating. The 500-kHz if, sig-
nal from RF Translator Subassembly
A2A6A6 is fed to Mode Gates Subassembly
A2A1A1, which is part of Receiver Mode
Selector Assembly A2A1 (figure 5-3). Here
the signal is applied to emitter follower
A2A1A1Q1. The output of Q1 is divided
equally, three ways, and fed to USB filter

B A2A1FL1, AM filter A2A1FL2 (viaA2A1A1CR4)

and LSB filter A2A1FL3. In the USB, ISB,
and RATT modes, diode A2A1A1CR1 is en~
abled by application of +20 Vdc to the anode,
via contacts on the front-panel mode se-
lector switch A2S2, to overcome a +10-volt
reverse bias at the cathode (derived from
Zener diode A2A1A1CR3). At the same
time, diode switches CR2 and CR4 are dis-
abled by application of the appropriate con-
trol voltages froin the mode selector switch
A282, Thus, the output of USB filter
A2A1FL1 is gated to emitter follower
A2A1A1Q2 and then fed to Receiver IF./
Audio Amplifier Assembly A2A2.

3-47. In the AM and CW modes, diode
switches A2A1A1CR2 and CR4 are enabled
while diode switch CR1 is disabled, by ap-
plication of appropriate control voltages
through the mode selector switch A2S2.
Thus, the output of AM filter A2ALFL2 is
gated to emitter follower Q2, and then fed
to Receiver IF, /Audio Amplifier Assembly
A2A2,

3-48. In the LSB mode, the output from
LSB filter A2A1FL3 is coupled directly to
emitter follower A2A1A1Q3, without gating.
However, the output of this filter will be
used only when information is being carried
in the LSB and ISB modes, because circuits
in the lower sideband Receiver IF,/Audio
Amplifier Assembly A2A3 (which receives
the output from emitter follower A2A1A1Q3)
are disabled except during these two modes

i/
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of operation (refer to paragraph 3-51).
When operating in the LLSB mode, both diode
switches A2A1A1CR1 and CR2 are disabled.

3-49, IF. Amplification. In the ISB mode
of operation, if. signals are presented to
both Receiver IF./Audio Amplifier Assem-
blies A2A2 and A2A3 (figure 5-3). Since

the two assemblies are identical, the follow-
ing description of the if, amplifier stages
applies to both assemblies.

3-50. Amplification of the if. signal is
accomplished in transformer coupled stages
A2Q1l, Q4, Q5, and Q6. Agc voltage is re-
ceived by dc amplifier Q2 and is further
amplified by Q3. As a result of the agc
action (refer to paragraph 3-58), the input
to if. amplifier Q4 remains nearly constant
over a wide range of input if. signal varia-
tions. The gain of if. amplifier Q6 may be
set by means of potentiometer R22 to pro-
duce the desired signal level for the bal-
anced output from transformer T4. The out-
put of A2T4 is applied to the product de-
tector A3Q1 and A3Q2, and to the AM
detector ABCR2 (via amplifier A3Q3) in
assembly A2A2 in the AM and CW modes,

In all other modes of operation, the output
of A2T4 is applied only to the product de-
tector A3Q1 and A3Q2 in both assemblies
A2A2 and A2A3,

3-51, Operating voltage (+20 Vdc) for
transistors A2Q1l through A2Q6 is selec-
tively applied to Receiver IF. /Audio Ampli-
fier Assemblies A2A2 and A2AS3 through
contacts of the front-panel mode selector
switch A2S2, Thus, in the USB, RATT,
AM, and CW modes, only assembly A2A2
is operational; while in the LSB mode, only
assembly A2A3 is operational. In the ISB
mode, both assemblies receive +20 Vdc,
and are operational.

3-52. Demodulation., In the USB, LSB,
ISB, and RATT modes of operation, the
balanced if. output from the if. amplifier
stages is demodulated in the product-detec-
tor portion of subassemblies A2A2A3 or
A2A3A3 (figure 5-3). The product-detector
transistors Q1 and Q2, connected in a
balanced-mixer configuration, receive
180~degree out-of-phase modulated if.
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signals at their bases, and a 500~kHz car-
rier reinsertion signal from Receiver Mode
Selector Assembly A2A1 (refer to paragraph
3-55) at their emitters. As a result of the
mixing, cancelling, and filtering action of
these two transistors and their associated
passive components, the audio intelligence
is separated from the if, signal and appears
across the secondary of transformer
A2A2A3T1 or A2A3A3T1.

3-53. Control of the product detector is
obtained by applying operating voltages and
the 500-kHz injection only during the proper
modes of operation. Thus, operating volt-
ages are applied to the product detector in '
Receiver IF, /Audio Amplifier Assembly
A2A2 through contacts of the mode selector
switch A2S2 only during the USB, ISB, and
RATT modes, while operating voltages are
supplied to the product detector in Receiver
IF. /Audio Amplifier A2A3 only in the LSB
and ISB modes.

3-54. In the AM and CW modes of opera-
tion, only one of the two if. outputs from if,
transformer A2A2A2T4 is demodulated in
the AM detector A2A2A3CR2. (Receiver IF./
Audio Amplifier Assembly A2A3 is inopera-
tive in these modes.) The modulated 500-
kHz if. signal undergoes one further stage
of amplification in transistor A2A2A3Q3,
and is applied across the tuned circuit con-
sisting of inductor L1 and capacitor C86.
The resultant output of the tuned circuit is
detected in diode CR2, which extracts the
audio signal from the if, signal. In the CW
mode of operation,the BFO signal is applied
to the tuned circuit L1 and C6, and the nor-
mal 1000-Hz beat frequencies present when
thetransmitter iskeyed are detected. Oper-
ating voltage for amplifier Q3 is provided
to this stage through contacts of the mode
selector switch A2S2 only during AM or CW
modes. In all other modes, the circuit is
.inoperative.

3-565. 500-kHz GATING. Gating of the
500-kHz carrier reinsertion signal used in
the product detectors (refer to paragraph
3-52) is accomplished in the 500-kHz Gate
Subassembly A2A1A2, which is part of
Receiver Mode Selector Assembly A2A1
(figure 5-4). A very accurate 500-kHz
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signal from Frequency Standard Assembly
A2AS5 (refer to paragraph 3-133) is applied
to diode switch A2A1A2CR1., This diode is
forward-biased only during the LSB, USB,
ISB, and RATT modes of operation, when
+20 Vdc is applied to the circuit through
contacts of the front-panel mode selector
switch A2S2. Two outputs are provided,
one to Receiver IF. /Audio Amplifier
Assembly A2A2, and the other to Receiver
IF. /Audio Amplifier Assembly A2A3, where
they are used in the demodulation of if. sig-
nals (refer to paragraph 3-52).

3-56. BEAT FREQUENCY OSCILLATION,
The beat frequency oscillation (BFO) function
is provided by the BFO and Amplifier Sub-
assembly A2A1A3, which is part of the
Receiver Mode Selector Assembly A2A1
(figure 5-8). This subassembly is only
activated by +20 Vdc from the mode selector
switch A282 when this switch is in the CW
position, In all other modes of operation,
the +20 Vdc is not supplied to the BFO and
amplifier, and the assembly is inactive.

3-57. The beat frequency oscillator
A2A1A3Q1 is aligned by variable inductor
L1 to oscillate at a range of {requencies
around 500 kHz., Adjustment of the beat
frequency is accomplished by applying an
adjustable dc voltage from +8.5 to +20 Vdc) W
to voltage-variable capacitor CR1, This dc
voltage is obtained from the front-panel
BFO control A2R6. Buffer amplifier
A2A1A3Q2 isolates the oscillator, and feeds
the BFO signal to Receiver IF./Audio Am-
plifier Assembly A2A2, where it is used in
the demodulation of CW signals (refer to
paragraph 3-54).

3-58. AUTOMATIC GAIN CONTROL.
Automatic gain control (age) is provided
by Receiver IF./Audio Amplifier Assem-
bly A2A2 in the USB, RATT, AM, and
CW modes of operation, by Receiver
IF. /Audio Amplifier Assembly A2A3 in
the LSB mode, and by both assemblies
in the ISB mode (figure 5-7). The agc
voltage is used by dc amplifier A2Q2
within the if,/audio amplifiers (refer

to paragraph 3-49 ), and is also supplied
to RF Amplifier Assembly A2A4 (refer
to paragraph 3-21),




3-59, A portion of the 500-kHz if. signal
is tapped from the secondary of if, trans-
former A2A2 or A2A3A2T2, and fed to if,
amplifier A1Q8. The gain of this stage is
varied by AGC control R25. When the front-
panel AGC switch A283 is in the FAST or
SLOW position, preamplifier A2A2 or
A2A3A1Q12 and switch Q13 forward-bias if.
amplifier Q7, applying the 500-kHz if, sig-
nal to transformer T1l, Two in-phase ouf-
puts of different amplitudes are then taken
from the secondary of transformer T1. The
larger of these two signals is rectified by
detector CR5 to provide a charging poten-
tial for capacitor C5, while the smaller sig-
nal is rectified by detector CR4 to provide

a charging potential for capacitor C3, The
dc voltages on capacitors C5 and C3 pro-
vide base bias and emitter bias, respec-
tively, for coincidence detector Q6. A
relatively steady rf signal will result in
coincidence detector Q6 being cut off,

3-60. The voltage across capacitor C3
also serves as the base bias for emitter
follower Q4. If the rf input signal level in-
creases, the voltage across C3 will become
more positive, and the resulting increased
conduction of emitter follower Q4 will cause
a more positive voltage to be applied to the
base of dc amplifier Q3. The voltage of the
emitter of dc amplifier Q3 will become more
positive, and this positive voltage is applied
to the base of dc amplifier A2Q2 (see figure
5-7). This amplifier, which acts as

a variable resistor, develops less if. signal
amplitude for application to the base of if.
amplifier Q4. Conversely, a decrease in
the rf input signal level results in an in-
crease in the if, signal to the if. amplifier
stages Q5 and Q6. The lower dc potential
at the collector of dc amplifier Q2 is also
applied to the base of agc amplifier Q3,
which supplies a degenerative feedback sig-
nal to the emitter of if. amplifier QL.

3-61, If the rf input signal should be inter-
rupted (or suddenly drop to a much lower
level), -capacitors A1C5 and C3 discharge
through resistance networks (see figure
5-7). The rates of discharge of the two
capacitors are such that eventually coinci-
dence detector Q6 will be forward-biased,

at which time both transistors Q6 and Q15
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will start to conduct. The time interval
from the loss of signal to the turnon of Q6
provides the age hang time (the hang time
is of sufficient duration so that the charge
across capacitor C3 remains relatively con-
stant during the reception of intermittent
voice signals). Capacitors C3 and C5 now
discharge at a faster rate through conduct-
ing transistors Q6 and Q15. This portion
of the discharge provides the agc decay
time. If, during this process, the rf input
is resumed, coincidence detector Q6 will be
immediately reset as described in para-
graph 3-59.

3-62. With front-panel AGC switch A2S3

in the SLLOW position, preamplifier A2A2

or A2A3A1Q11 is cut off, forward-biasing
switch Q10. This action connects capacitor
C14 in parallel with capacitor C3, to in-
crease greatly the agc hang and decay times.
In FAST agc operation, preamplifier Q11 is
forward-biased, and will cause switch Q10
to be cut off,

3-63. When AGC switch A2S3 is in the
OFF position, ground potential is applied
to the base of preamplifier A2A2 or
A2A3A1Q12, cutting it off, This allows
switch Q13 to be biased off, disabling am-
plifier Q7 and, therefore, the entire agc
function,

3-64. The agc voltage applied to RF Am-
plifier Assembly A2A4 is generated through
the action of dc amplifiers A2A2 or
A2A3A1Q2 and Q1. As the result of an in-
crease in rf input signal level, conduction
of dc amplifier Q3 will increase, causing an
increase in the forward-biasing voltage on
the base of dc amplifier Q2. This, in turn,
will raise the base voltage on dc amplifier
Q1, and the resulting decreased conduction
of this stage will cause the collector te go to
a more negative dc voltage. The collector
voltage of dc amplifier Q1 is fed through
diode CR1 to the rf amplifier assembly,
where the application of the more negative
agc voltage to the grids of the two rf am-
plifier stages will reduce their gain. Con-
versely, a decrease in the rf input signal
level will result in a less negative age volt-
age to raise the gain of the rf amplificrs,
Diode CR1 prevents any positive dc levels
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from being applied to the rf amplifier cir-
cuits. When operating in the FAST agc
mode, +20 Vdc is applied through front-
panel AGC switch A2S3 to switch A2A2 or
A2A3A1Q5. This action grounds capacitor
C1l and prevents oscillations in the rf-if, -
agc loop.

3-65. When an extremely low rf input sig-
nal at or near the threshold of receiver sen-
sitivity is being received, dc amplifier Q1
will be at maximum conduction. Under this
condition of extremely low input signal, it
is undesirable to apply any agc control to
the rf amplifiers until a more favorable
signal-to-noise ratio occurs. The desired
delay in applying any agc to the rf ampli-
fiers is introduced by adding diodes CR2
and CR3 in series with the emitter of dc
amplifier Q2. Therefore, the rf input sig-
nal level must increase to a level where the
forward-bias voltage applied to the base of
Q2 overcomes the forward-bias require-
ment of the two diodes, in addition to that
required for dc amplifier Q2 itself.

3-66. Manual control of rf and if. gain is
provided when front-panel AGC switch A2S3
is in the OFF position, by application of a
variable dc voltage to the base of dc ampli-
fier A2A2 or A2A3A1Q3 from RF GAIN con-
trol A2R3 on the front panel.

3-67. AUDIO AMPLIFICATION,

3-68. General. Audio amplification of
the intelligence obtained from the demodu-
lators (refer to paragraph 3-52) takes place
in Receiver IF. /Audio Amplifier A2A2 in
the USB, RATT, AM, CW, and ISB modes
of operation, and in Receiver IF./Audio
Amplifier A2A3 in the LSB and ISB modes.
In any mode, the finalyamplified, 300- to
3500-Hz audio signal is filtered in Filter
Box Assembly A1A1 and applied to rear-
panel output connectors for use with
primary or auxiliary audio equipment, and
to a front-panel jack for monitoring by
means of a headset, When the receiver is
associated with a transmitter in a commu-
nications link, the transmitter sidetones
may be fed back to the receiver to control
the audio amplification. The audio ampli-
fication signal flow is discussed separately
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below for the two if. /audio amplifiers, and
is depicted on two separate signal flow dia-
grams (figures 5-5 and 5-6). Note that the
ISB mode is processed in both assemblies,
and is discussed and depicted twice,

3-69, USB, RATT, AM, CW, and ISB
Modes (figure 5-5). In the USB and RATT
modes of operation, and for the upper side-
band signal in the ISB mode, the audio out-
put from the product detector A2A2A3Q1
and Q2 is applied through transformer T1
to the front-panel USB LEVELS LINE con-
trol A2R2 without amplification. In the AM
and CW modes, the audio output from the
AM detector A2A2A3CR2 is applied through
audio amplifiers A1Q9 and Q14 to the USB
LEVELS LINE control A2R2. If present,
upper sideband sidetone signals (from an
associated transmitter) are capacitively
coupled to the USB LEVELS LINE control
A2R2 through capacitor A2A2A2C24,

3-70. The audio signal tapped from the
USB LEVELS LINE control A2R2 is applied
to the base of audio amplifier A2A2A2Q7,
The amplified signal from the collector of
Q7 is directly coupled to the base of emitter
follower Q8, which serves to isolate ampli-
fier Q7 and to provide impedance matching
to the push-pull emitter follower Q9 and
Q10 through transformer T5. The output of
the push-pull emitter follower is applied to
the primary of transformer A2A2T1. A
small portion of the audio signal is returned
from the secondary of this transformer to
the emitter of audio amplifier A2A2A2Q7 as
degenerative feedback to reduce distortion ¢
and increase the stability of the amplifier
stages,

3-71, Operating voltages for the audio
amplifiers A2A2A1Q9, Q14, and A2Q7 and
emitter followers Q8, Q9, and Q10 are
obtained from the front-panel mode selec-
tor switch A2S2 only when the stage is
actually required,

3-72. One output from the secondary of
transformer A2A2T1 is a balanced, 600-
ohm, fwo-wire output connected to A1A1J4-
d and e, and in parallel A1A1J5-A and B,
for operation of primary and auxillary
equipments, respectively. The audio level




of this output signal may be monitored on
AUDIO LEVEL meter A2M1 by placing the
front-panel audio level meter switch A2S1
in the USB position. The second output is
an unbalanced output connected to USB
LEVELS PHONE control A2R5. Rotation

of A2R5 permits the adjustment of the audio
signal level on the PHONE USB jack A2J2,
and to connector A1A1J4-b at the rear of
the receiver. The wiper arm of A2R5 is
also connected to front-panel mode selector
switch A282B-F4 and 5, which provides
earphone audio in the USB, RATT, AM, and
CW modes to connector A1A1J4-H at the
rear of the receiver,

3-73. LSB and ISB Modes (figure 5-6). In
the L.SB mode and for the lower sideband
signal in the ISB mode, the audio output
from the product detector A2A3A3Q1 and
Q2 is applied through transformer T1 to
the LSB LEVELS LINE control A2R1 on the
front panel without amplification, Lower
sideband sidetone signals from all associ-
ated transmitter are capacitively coupled
to the I.SB LEVELS LINE control A2R1.
through capacitor A2A3A2C24,

3-74. The signal flow of the audio signal
tapped from LSB LEVELS LINE control
A2R1 through the audio amplifier portion of
subassembly A2A3A2 is identical to the
USB signal flow discussed in paragraphs
3-70 and 3-71 above,

3-75, One output from the secondary of
transformer A2A3T1 is a balanced, 600-
ohm, two-wire output connected to
Al1A1J4-n and m and in parallel A1A1J6-A
and B, for operation of primary and auxil-
lary equipments, respectively. The audio
level of this output signal may be monitored
on AUDIO LEVEL meter A2M1 by placing
the front-panel audio level meter switch
A281 in the LSB position., The second out-
put is an unbalanced output connected to
LSB LEVELS PHONE control A2R4, Rota-
tion of A2R4 permits the adjustment of
audio signal level on the PHONE LSB jack
A2J1, and to connector A1A1J4-a at the
rear of the receiver. The wiper arm of
A2R4 is also connected to the front-panel
mode selector switch A2S2B-F-1, which
provides earphone audio in the L.SB mode
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to connector A1A1J4-H at the rear of the
receiver,

3-76. FREQUENCY SYNTHESIZATION
(figure 3-2 and Appendix A).

3-77. General, Injection frequencies for
the three frequency mixers of RF Translator
Subassembly A2A6A6 (refer to paragraph
3-26) are generated within the following
subassemblies of Translator/Synthesizer
Assembly A2AG:

a. 1-MHz Synthesizer Subassembly Al
b. 100-kHz Synthesizer Subassembly A2

¢. 1- and 10-kHz Synthesizer Sub-~
assembly A3

d. 100-Hz Synthesizer Subassembly A4

e. Spectrum Generator Subassembly A5,

All of the injection frequencies are devel-
oped using the highly stable reference fre-
quencies from Frequency Standard Assem-
bly A2A5. Tuning control is provided by the
10 and 1 MHz controlson the front panel via
Receiver Code Generator Assembly A2A7.
the 100, 10, and 1 kHz front-panel controls
directly, and the front-panel Hz vernier con~
trol via 100-Hz Control and Vernier Assem-
bly A2A11. A combination of error-
cancelling loops and phase~locked loops en-
sures that the output injection frequencies
are correct,

3-78. The 1-MHz Synthesizer Subassembly
A2A6A1 accepts a 1-MHz reference fre-
quency from Frequency Standard Assembly
A2A5 and tuning code from Receiver Code
Generator Assembly A2A7, and provides as
an output the injection frequency for the high-
frequency mixer circuits of the rf translator,
The setting of the front-panel MHz controls
(tens and units of MHz) determines the tuning
code from the code generator. The 1-MHz
synthesizer is in the frequency range from
2.5 to 23.5 MHz. It uses a phase-locked
loop to ensure the accuracy of the MHz in-
jection frequencies. Using the 1-MHz out-
put from the frequency standard as a refer-
ence, the 1-MHz synthesizer detects any
error in the output frequency from the 1-
MHz oscillator, and produces an error
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voltage, which is appliedto the 1-MHz oscil~

lator to lock it to the correct frequency. The
accuracy of the 1-MHz oscillator is then the

same as that of the frequency standard,

3-79., The injection frequencies used inthe
mid-frequency mixer circuits of the rf
translator are generated within 100-kHz
Synthesizer Subassembly A2A6A2, This sub-
assembly contains a crystal oscillator, the
output of which is one of 10 frequencies in
the range from 4,553 to 5.453 MHz, spaced
at 100-kHz intervals, The oscillator output
frequency is determined by the setting of
the front-panel 100 KHz control. If a lo-
band injection frequency is required, the
output of a 17, 847-MHz mixer is additively
mixed in a lo~band mixer with the output of
the 100-kHz oscillator to provide a mid-
frequency injection signal in the range from

B22.4 to 23,3009 MHz to the mid-frequency
mixer, Should a hi-band injection frequency
be required, the output of a 27, 847-MHz
mixer is additively mixed in the hi-band
mixer with the output of the 100-kHz oscil-
lator to provide a mid-frequency mixerinjec-

B tion signal in the range from 32. 4 to 33. 3009
MHz, The hi-/lo-control line from the code
generator determines the specific output
frequency range of the 100-kHz synthesizer,
The output from the 100~-Hz synthesizer
(A2A6A4) is added into the injection fre-
quency in the 100-kHz synthesizer,

3-80. The injection frequencies used in
the third frequency conversion are gener-

B ated within the 1- and 10-kHz Synthesizer
Subassembly A2A6A3. Two crystal
oscillators, each of which has 10 possible
output frequencies, are subtractively
mixed to produce 1 of 100 possible fre-
quencies spaced at 1-kHz intervals be-
tween 3.301 and 3.400 MHz. The out-
put is applied to the low-frequency
mixer. The frequency of the 1-kHz
oscillator, whose output is 1.850 to 1. 859
MHz inl1-kHz steps, isdetermined by the

B setting of the front-panel 1-kHz control.
The output of the 10-KHz oscillator
is in the frequency range from 5.16
to 5,25 MHz in 10-kHz steps, as
determined by the setting of the front-panel
10 kHz control. Frequency errors in the

\

NAVELEX 0967-428-2010

1- and 10-kHz oscillators are cancelled by
error-cancelling loops.

3-81, The 100-Hz Synthesizer Subassembly
A2A6A4 generatesa 7.0998t07.1012 MHz ]
signal used in the 100-~-kHz synthesizer re-
ceives a four-line control code from the
front-panel Hz switch (via 100-Hz Control
and Vernier Assembly A2A11), which is
applied to the 100~Hz oscillator, This
oscillator is phase-locked by a 1-kHz input
from the spectrum generator, which is «do-
rived from the frequency standard. The 1-
kHz pulse input is applied to a phase dctec
tor to derive a control voltage for phase-
locking the 100-Hz oscillator. The

accuracy of the oscillator output is then the
same as that of the frequency standard.

3-82. Spectrum Generator Subassembly
A2A6A5 accepts the 500-kHz output of the
frequency standard and produces spectra of
frequencies to the 1~ and 10-kHz synthe~
sizer and the 100-kHz synthesizer, and a
1-kHz pulse to the 100-Hz synthesizer,
These bands of frequencies are then used to
provide accurate frequency translation in
the synthesizer subassemblies. Frequency
error is cancelled in the mixing process to
maintain frequency accuracy equal to the
accuracy of the frequency standard. The
1-kHz reference pulse is used to phase-
lock the 100-Hz oscillator. The various
output spectra of the spectrum generator
are shown in figure 3-2. Notice that the
1-MHz synthesizer does not receive an input
from the spectrum generator, but does
accept 2 1-MHz reference frequency from
the freguency standard., The 1-MHz syn-
thesizer uses the reference frequency input
from the frequency standard in its own
spectrum generator, together with a phasa-
locking arrangement, to produce an accu-
rate output frequency. :

3-83. 1-MHz Synthesizer Subassembly
A2A6A1 (figure 5-11), The 1-MHz synthe-
sizer generates the 2. 5~ to 23. 5-MHz injec-
tion frequency used in the high-frequency
mixer circuits of RF Translator Subassem-
bly A2A6A6, The 1-MHz synthesizer com -
prises three subassemblies: 1-MHz oscil-
lator Al, if./dc amplifier A2, and spec-
trum generator/mixer A3.

Change 1 3-17




i oseillator A1QL.
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G-4, 0 Variable crystal oscillator A1Q1
produces one of 17 possible output fre-
ruencies, as selected by the 1-and 10-
MHz [ront-panel controls. Frequency
seteetion is accomplished by switching
crvstals A2ZA6A1A1Y1 through A1Y17
and capacitors A2A6A1A1C1 through
Al1C17. The specific injection frequency
depends on the frequency of the 1 and

10 MHz controls. Voltage-variable
capacitor A2A6A1A1CR3 is controlled by
an error-correcting dc voltage obtained
from the comparison of the 1-MHz oscil-
lutor frequency and the 1- to 25-MHz
spectrum.  Diodes AI1CR1 and A1CR2
limit the output of the variable crystal
The signal is ampli-
fied in wideband amplifier A1Q2 and is
fod to cascaded, direct-coupled, emit-
ter followers A1Q3 and Al1Q4. The
outpnt from emitter follower A1Q4 is

ledd externally to the rf translator, and
iz usced internally in the error-correcting
loop.

3-85.  In the error-correcting loop, the
output of emitter follower A1Q4 is fed to
isolation amplifier A3Q5, and then through
emitter follower A3Q6 to mixer A3Q4., The
second input to mixer A3Q4 is a spectrum
of frequencies from 1 to 25 MHz in 1-MHz
steps, derived from the accurate 1-MHz
reference frequency supplied by Frequency
Standard Assembly A2A5, Generation of
the required spectrum is accomplished by
the action of shaper amplifiers A2A6A1A3Q1,
ABQ2, and A3Q3, and their associated com-~
poenents,  The sinusoidal 1-MHz signal
aevoss inductor A3L2 is applied to diode
clipper A3CR3, which allows only the nega-
tive portion of the waveform to appear at
the hase of shaper amplifier A3Q1. The
pegative-going peaks drive amplifier A3Q1
into saturation, to produce positive-going
pulaes with a fast rise time at its collector.
In turn, shaper amplifier A3Q2 is driven
into wafuration by the positive-going pulses,
o proedoees negative-going pulses at its
oollec i, The negative-going pulses are

1

tod' s Lhe bage circuit of shaper amplifier

el Change 1

A3Q3, where the time constant is such that
the waveform will he difforentiated. The
negative portion of the differentiated signal
drives amplifier A2Q3 into saturation, and
the resultant output ot the collector is
differentiated hy resistor A3R15 and in-
ductor A31.3. Only the positive-going por-
tion of the signul across inductor A3L3 is
passed through diode AZCRS to become a
train of narrow, positive-going pulses
having a repetition frequency of 1 MHz and
providing a unitorm spectrum of frequen-
cies in L-MHz increments over the range of
interest from 1 to 25 MHz,

3~86, The combination of signals to mixer
A3Q4 (the signal from 1~-MHz oscillator sub-
assembly Al at the emitter, and the 1-MHz
spectrum at the base) produces a wide
range of sum and difference frequencies.
However, since coil A31L4 and transformer
collector A3TL in the circuit form a band-
pass filter tuned to 1.5 MHz, only those
mixcr products at or near 1,5 MHz will
appear at the sccondary of transformer
A3T1,

3-87. The output of transformer A3T1 is
fed to if. /dc amplificr subassembly A2,
where it is amplificd in stages A2Q1 and
A2Q2. The eutput circuits of each of these
if, amplificry is tuned by transformers
A2T1, and AYTZ to 1.5 Mz, while poten-
tiometer AZRE, belween the stages, serves
ag the gnin ndjustment for the error-
correcting loop, Detector A2CR1 and the
low-passa filter network consisting of in-
ductors A2L1, L2, 1.3, and 14, and capac-
itors A2C13, C7, €8, and €9 produce a

de error-corvecting volinge from the
envelope of 1, 5-MHy orvor signals which is
amplificd in de amplificr A2Q03 hefore being
applicd to voltuge~variable capacitor A1ICR3,
Regponse of vollage~varinhle capacitor
ALCR2 to the applicd errov-correcting volt-
age (which is proportional to the frequency
errov) will shift the frequency of crystal
oscillator A1 L and cause it Lo tock onto the
freqguency requived in the high-frequency
mixer of the vf tranclatoe,

B-88 With ihe 1-BMHy oscillator of exactly
Li.6 MBw o fhe oacilinter outpul will mix
with the Lo andd -8t conwponents of the




frequency spectrum to produce the differ-
ence frequency of exactly 1.5 MHz, If the
1-MHz oscillator output is 11,499 kHz,
mixing with the 10 and 13 MHz would pro-
duce difference frequencies of 1,499 and
1.501 MHz. The error-correcting voltage
applied to the voltage~variable capacitor
A1CR3 is the result of the vector sum of the
frequency difference signals,

3-89, 100-kHz Synthesizer Subassembly
A2A6A2 (figure 5-12). The 100-kHz syn-
thesizer produces the injection frequency of
22.4000 to 23.3009 MHz (Jo band) or
32.4000 to 33.3009 MHz (hi band) used in
the mid-frequency mixer circuits of RF
Translator Subassembly A2A6A6. Generally,
signal flow through the 100-kHz synthesizer
is directly in order through its five sub-
assemblies:

4,553~ to 5.453-MHz oscillator Al
10, 747-MHz mixer A2

17.847-MHz/27.847-MHz mixer A3
Hi-band/lo-band mixer amplifier A4

(D:D..OC‘"ID

Automatic gain control (agc) A5,

3-90. Crystal-controlled oscillator A1Q1
produces one of 10 possible frequencies
between 4, 553 and 5, 453 Mliz, in increments
of 100 kHz, Selection of the desired crystal
(Y1 through Y10) is determined by the set-
ting of the 100 kHz control on the front
panel, Diodes ALCRIL and A1CR2 provide
negative and positive peak limiting to con-
trol the peak-to-peak amplitude of the oscil-
lator signal. Emitter follower A1Q2

g provides isolation and fecds the oscil-

lator signal to the 10, 747-MHz mixer
subassembly A2, and to the hi~-band/lo-band
mixer amplifier subasscmbly A4.

3-91., The oscillator signal from sub-
assembly Al passes through isolation am-
plifier A2Q2, and is then transformer-
coupled through A271'1 to the cmitter of
mixer A2Q1l. A spectrum of accurate fre-
quencies in the range {rom 15.3 to 16,2
MHz, in 100-kHz increments, is obtained
from Spectrum Generator Subasscembly
A2A6A5, and is applied to the base of mixer
A2AGA2A2Q1. )
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3-92. The sum and difference of the orig-
inal frequencies are produced, but the out-
put circuit, consisting of filter A2F L1 and
transformer A27T2, is tuned to 10.747 kHz., R
so that only this difference frequency

appears across transformer A2T3 and at

the output of the 10, 747-MHz mixer sub-
assembly A2,

3-93. The gain of mixer A2Q1l is automat
ically controlled by application ofanugc volt
age to the emitter of this stage. 'This ngce
voltage is obtained from the automatic gain
control subassembly A5 within the LOO-KH~
synthesizer itself (refer to paragraph 3-94j).

3-94. The output of the 10, 747-MHz mixer
subassembly A2 is fed to 17. 847-MHz miscr
A3Q1l, where it is mixed with the 7. :000-1
7.1009-MHz from 100-Hz Synthesizer
Subassembly A2A6A4., Only the summation
signal from the output of the 17, 847~Mtiz
mixer A2A6A2A3Q1 is of interest in the
synthesization scheme. This signal, rang-
ing from 17.847 to 17.8479 MHz. is passed
by the crystal-filter circuit A3Y1, A3T1,
and A3T2 to the hi-band/lo-band mixer subh-
assembly A4, and is applied internally to
the base of the 27,847-MHz mixer A3Q)3,
This mixer is disabled by application of +:0
Vde from the hi-/lo~band control circuit
when lo-band rf signals are being processod,

3-95. In the lo-band mixer A4U1, the
17.847- to 17.8479 -MHz signal from sub -
assembly A3 and the 4.553- to 5.453~N11~7
signal from subassembly Al are mixcd to
produce the 22,4000~ to 23.3009-MHz output,
which is transformer-coupled by A4'I'2 Lo tho
22.4- to 23,3009-MHz bandpass filter,

3-96. The filtered signal is amplified by
A4Q1, and is coupled through A4CR1 and
A4C19 to the base of emitter followcer AL
in the agc subassembly. The output of
emitter follower A5Q1 is fed to the mid-
frequency mixer in the rf transiatov.

3-97. With the hi-/lo-band control in the
hi position (ground), gate A4CR1 is diws-
abled, inhibiting the output of thc lo~fund
section of the hi-band/lo-band misxcr in-
plifier subassembly A4. The same conbrol
signal enables gatc A3CR1 and A4CI,

Chavge 1 o b
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allowing the 10 MHz from the frequency
standard to be fed to the emitter of the
27.847-MHz mixer A3Q2, and allowing the
hi-band output of subassembly A4 to be fed
to A5Q1, The control signal is also applied
to the base of the 27, 847-MHz mixer A3Q2
through resistor A3R6, allowing the mixer
to function., The sum of the two input fre-
quencies is filtered by the 27, 847-MHz
filter, consisting of A3T3, A3Y2, and
A3T4.

3-98. The output signal, which is within
the range from 27.847 to 27.8479 MHz, is
transformer-coupled through A4T7 to the
hi-band mixer A4U2, where it is mixed
with the 4,553~ to 5.453-MHz signal from
subassembly Al. The summation signal
of the hi-band mixer A4U2 is transformer-
coupled to the 32, 4- to 33, 3009-MHz band-
pass filter. The filtered signal is ampli-
fied by A4Q2 and passes through enabled
gate A4CR2 and A4C19 to the emitter fol-

lower A5QL1.

3-99, The output of emitter follower A5Q1
in the hi band is 32.4000 to 33, 3009 MHz,
which is supplied to the mid-frequency
mixer in the rf translator. A secondary
output from emitter follower A5Q1 is cou-
pledthrough A5C4 to the base of agc ampli-
fier A5Q2, which is frequency-compensated
to provide a uniform output for both hi- and
lo-band mixing frequencies. The output of
this stage is coupled to agc amplifier A5Q3,
which includes potentiometer A5R13 to con-
trol the agec loop gain. Detector A5Q4 is
biased so that it is conducting only on the
positive portions of the input signal from
agc amplifier A5Q3. This signal is filtered
to produce a positive dc level which is
applied as an agc voltage to the 10, 747-MHz
mixer A2Q1.

3-100. 1- and 10-kHz Synthesizer Sub-
assembly A2A6A3 (figure 5-13). The 1-
and 10-kHz synthesizer produces the 3.301-
to 3.400-MHz injection signal used in the
low-frequency mixer circuits of RF Trans-
lator Subassembly A2A6A6. In addition, its
error-mixer circuits mix internal fre-
quencies with 1- and 10-kHz spectra from
Spectrum Generator Subassembly A2AGA5,
and output a 7, 089-MHz error signal to

3-20

100-Hz Synthesizer Subassembly A2A6A4,
The 1- and 10-kHz synthesizer consists of
four subassemblies:

a. 5.16-to 5,25-MHz oscillator AL

b. 1.850-to 1.859-MHz oscillator A2
¢. 1- and 10-kHz output and blanker A3
d.

1- and 10-kHz error mixer A4,

3-101, Crystal-controlled oscillator A1Q1
produces one of 10 possible frequencies
between 5,16 and 5,25 MHz, in 10-kHz in-
crements, Selection of the desired crystal
(Y1 through Y10) is determined by the set-
ting of the 10 kHz control on the front panel.
Diodes ALCR1 and A1CR2 provide negative
and positive peak limiting to control the
peak-to-peak amplitude of the oscillator
signal, which is coupled to the base of
buffer amplifier A1Q2. This amplifier
isolates oscillator A1Q1 from load varia-
tions, and develops the signal across trans-
former A1T1, Two outputs are taken from
the secondary of transformer A1T1; one is
fed to 1- and 10-kHz output and blanker sub-
assembly A3, and the other is fed to 1- and
10-kHz error mixer subassembly A4,

3-102. Similarly, crystal-controlled os-
cillator A2Q1 produces one of 10 possible
frequencies between 1.850 and 1, 859 MHz,
in 1-kHz increments, Selection of the de-
sired crystal (Y11 through Y20) is deter-
mined by the setting of the 1 kHz control on
the front panel. Functional operation of the
circuits in this subassembly is identical to
that of the 5,16~ to 5.25-MHz oscillator
described in paragraph 3-101, The two
outputs from transformer A2T1 are also
fed to 1- and 10-kHz output and blanker
subassembly A3 and 1- and 10-kHz error
mixer subassembly A4,

3-103. The combined 5, 16- to 5. 25-MHz
and 1, 850~ to 1, 8569-MHz signals are ap-
plied to the base of mixer A3Ql, As a re-
sult of the mixing action in transistor A3Q1,
a difference frequency, falling in the range
from 3,301 to 3.400 MHz, in 1-kHz steps,
is produced, Only this band of frequencies
is passed by filter components A3L1, L2,
L3, A3C5,and A3CT7 in the collector circuit
of mixer A3Q1; all other mixer products




and the original signals will be attenuated.
The signal developed across the secondary
of transformer A3TL1 is fed to the rf trans-
lator, where it is used as the injection
frequency to the 1- and 10-MHz mixer sub-
assembly A2A6A6A3 (refer to paragraph
3-38). A complete list of injection frequen-
cies produced by the 1- and 10-kHz synthe-
sizer is given in table 3-3, If used, noise
blanker A3Q2 functions as a switch that
gates the output from subassembly A3 at a
rate and for a duration determined by a
negative~going control pulse. When this
control pulse is applied to the base of
blanker A3Q2, the transistor will essen-
tially short the main signal flow path to ac
ground for the duration of the pulse.

3-104. The 5,16~ to 5.25-MHz and 1.850-
to 1.859-MHz signals that are fed to 1- and
10-kHz error mixer subassembly A4 are
subjected to a two-stage mixing process to
produce a composite error signal., This
composite error signal is used to provide
error cancellation for the 1- and 10-kHz
lo-band injection signal, Prior to any mix-
ing, each of the two input signals is coupled
to the emitter of its respective isolation
amplifier; 10-kHz isolation amplifier
A473Ql for the 5, 16— to 5, 25-MHz signal,
and 1-kHz isolation amplifier A4Z2Q1 for
the 1.850- to 1.859-MHz signal. These
identical grounded-base amplifiers provide
a high reverse attenuation to the spectrum
and mixer products present in the mixer
stages that follow, to prevent them from
feeding back into the lo-band injection sig-
nal flow path,

3-105. Considering first the 5. 16- to
5.25-MHz signal, the output from isolation
amplifier A4Z3Q1 is applied to inductor
A4L3, which provides the proper impedance
match to the emitter-input circuit of 10-
kHz error mixer A4Q8, A spectrum of
accurate frequencies covering the range from
3.82 to 3.91 MHz in 10-kHz increments is
obtained from the spectrum generator, and
is applied to the base of mixer A4Q8. As a
result of the mixing process, a wide range
of sum and difference frequencies is pro-
duced; however, only the sum signal of
9.07 MHzwill be passed by filter AAFL1,
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3-106. The 1.850~ to 1.859-MHz signal is
processed in essentially the same manner
as described for the 5.16- to 5, 25-MHz sig-
nal, Here, the output from isolation ampli-
fier A4Z2Q1 is applied to 1~-kHz error
mixer A4Z1Q1 through inductor A41.4,
where it is mixed with a spectrum of fre-
quencies covering the range from 0.122 to
0.131 MHz in 1-kHz increments, This fre-
quency spectrum is obtained from the spec-
trum generator., The desired sum frequency

‘in this case is nominally 1. 981 MHz, and all

other frequencies are attenuated in filter
A4F1.2,

3-107. The final mixing process which
takes place in 1~ and 10-kHz error mixer
subassembly A4 is accomplished in mixer
A4Q9. The 9.07 and 1. 981-MHz inputs to
this stage produce the desired difference
frequency of 7,089 MHz, which is separated
from all other mixer outputs by the selec-
tively tuned transformer A4T1. Note that
the output signal appearing across the
secondary of transformer A4T1 carries
composite error information relating back
to the initial signal sources of the 1- and
10-kHz synthesizer; namely, the 5.16- to
5,25-MHz oscillator Al and the 1. 850- to
1. 859-MHz oscillator A2, This 7, 089-MHz
error signal is fed to the 100-Hz synthe-
sizer, where it is mixed with the 11. 0- to
11. 9-kHz signal, and the sum is fed to 100-
kHz Synthesizer Subassembly A2A6A2,

3-108. 100-Hz Synthesizer Subassembly
A2A6A4 (figure 5-14), The 100-Hz synthe-
sizer produces an output whose frequency
is variable from 7.1000 to 7.1009 MHz in
100-Hz increments. The specific frequency
of the output is determined by the position-
ing of the front-panel Hz switch via 100-Hz
Control and Vernier Assembly A2A11.
Error cancellation is effected under control
of 1-kHz reference pulses from Spectrum
Generator Subassembly A2A6A5 and a
7.089-MHz error signal irom 1- and 10~
kHz Synthesizer Subassembly A2A6A3. The
output is fed to 100-kHz Synthesizer Sub-
assembly A2A6A2, where it is used to
effect 100-Hz incremental changes in the
equipment tuning., The main signal flow
through the 100-Hz synthesizer is through
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oscillator subassembly A2, preset counter
subassembly Al, and 7, 1-MHz mixer sub-
assembly A3.

3-109. The simplified logic diagram of the
100-Hz synthesizer in figure 3-3 will be
helpful in understanding the functional
operation of this subassembly, Basically,
the 100-Hz synthesizer consists of a phase-
locked loop oscillator (oscillator subassem-
bly A2A6A4A2 and preset counter subassem-
bly A1), the frequency of which is controlled
to oscillate at 110 to 119 kHz, in 1-kHz in-
crements, and the mixer circuit (7. 1-MHz
mixer subassembly A3). The selected out-
put from the 110- to 119-kHz oscillator is
divided down, and the resultant 11.0- to

11. 9-kHz signal is then additively mixed
with a 7.089-MHz signal to produce the
final 7.1000- to 7.1009-MHz output required
from the 100-Hz synthesizer,

3-110. The 110- to 119-kHz oscillator
stage A2A6A4A2Q2 feeds its output through
buffer amplifier A2Q3 to pulse shaper A1Q5
and A1Q6, which converts its sinusoidal
input signal into square-wave pulse outputs,
The pulse output from A1Q5 and A1Q6 is fed
to decade counters A1U1l and A1U3 of the
preset counter subassembly Al.

3-111. Preset counter subassembly Al
contains decade counter and modified (pre-
set) decade counter circuits, Consider
first the modified (preset) decade counter
circuits, consisting of decade dividers
A1U3 and A1U2, and their associated gating/
pulsing circuits, If divider A1U3 in cas-
cade with A1U2 were used without modifi-
cation (presetup), the division ratio would
be 100:1. This would mean that for every
100 pulses received from pulse shaper
A1Q5/A1Q6, the decade divider circuits
would produce one pulse output from their
associated reset pulser stage (A1Q3 and
A1Q4). If oscillator A2Q2 were oscillating
at a 100-kHz rate, it would produce input
pulses (via pulse shaper A1Q5 and A1Q6) at
the rate of 100 kHz, to decade divider A1US3,.
Output from the decade divider circuits
would then be pulses at the rate of 1 kHz
(100-kHz input rate, divided by 100) from
the reset pulser A1Q3 and A1Q4 stage.
These 1-kHz pulses would then be fed

3-22

through emitter follower A1Q9 to one input
of phase detector A2U1l, The second input
to A2U1 is 1-kHz reference pulses from the
spectrum generator. The phase detector
determines the phase relation between its
two 1-kHz pulse inputs, and produces a dc
output proportional to the phase of its inputs,
If the phase relation of the two inputs is
constant, the output of phase detector A2U1
is a steady dc voltage.

3-112. The dc output from phase detector
A2U1 is fed through dc amplifier A2Q1 and
dc filter A2FL1, to the tuning circuits of
oscillator A2Q2., Oscillator A2Q2 is a
voltage-controlled oscillator, whose fre-
quency is controlled by the dc voltage it
receives from phase detector A2Ul. The
required closed loop is formed by the oscil-
lator output, through pulse shaper A1Q1,
through the decade counters of A1, through
phase detector A2U1, and back to the input
circuits oscillator A2Q1, The closed loop
will reach a state of equilibrium only when
the output frequency of oscillator A2Q1 is
that which causes 1-kHz output pulses

from the decade divider output from emitter
follower A1Q9, For the assumed case of
A2Q1 oscillating at 100 kHz, and the decade
dividers dividing-down by 100 to 1, the re-
quired 1-kHz pulse output from A1Q9 is
achieved and the oscillator loop balances.
Should oscillator A2Q1 output tend to vary
(from the assumed 100-kHz rate), the
decade-divider circuits will produce output
pulses at a rate less than, or more than,

1 kHz. Such outputs, when compared to the
1-kHz reference pulses in phase detector
A2U1, cause a change in the dc output from
A2Ul. The direction and the amount of out-
put change in A2U1 will be just sufficient to
return the frequency of oscillator A2Q1 to
100 kHz (assumed case), when that output
change in A2U1 is applied to the tuning
circuits of A2Q1.

3-113. In reality, oscillator A2Q1 is ad-
justed to oscillate at 110 kHz, while there
is no input from the Hz frequency control
switch., In this condition, the decade-
divider circuits A1U3 and A1U2 perform a
division ratio of 110:1 (rather than the 100:1
division assumed previously in the discus-
sion). Hence, the 110-kHz pulses resulting
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Figure 3-3. 100-Hz Synthesizer Subassembly
- A2A6A4, Simplified Logic Diagram
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from pulse shaper A1Q5 and A1Q6, divided
by a ratio of 110:1, result in a 1-kHz pulse
from emitter-follower A1Q9 to one input of
phase detector A2Ul, The loop then bal-
ances to maintain oscillator A2Q1 at the
110-kHz rate.

3-114. The 110:1 division ratio in the
decade-divider circuits A1U3 and A1U2

is achieved by essentially presetting (pre-
loading) the counter circuits with a -10
count, After each such preloading, the
counter circuits must then receive 110 in-
put pulses from AlQ5 and Al1Q6 before
they produce an output pulse from A1Q9.
Each time an output pulse occurs from
A1Q9, it again preloads the -10 count

into the decade dividers, which again re-~
quire 110 input pulses to produce the next
output pulse from A1Q9.

3-115. To change the output of oscillator
A2Q1 to another of its 10 possible frequen~
cies, the Hz frequency control switch is
placed in a different position (from the 000
position assumed for a 110-kHz output from
A2Q1. The Hz control switch then applies
gating voltages to gating stages A1CR3
through A1CR10, and causes presetting (pre-
loading) the counter stages with a count
differing from the -10 count required for a
110-kHz output from A2Q1l. For example,
if a +100-Hz increment of tuning is desired,
the Hz control switch will be placed in the
100 Hz position., This then gates stages
A1CR3 through A1CR10 such that a -11
count is preset into the decade-divider
stages A1U3 and A1U2 at the beginning of
each counting cycle, The decade dividers
will then perform a 111:1 division, which
will result in 1-kHz pulses from emitter-
follower A1Q9, and the loop will balance.
The output of A2Q1 is now maintained (or

B controlled)at 111 kHz, In the same manner,
positioning of the Hz control switch will
gate the decade-divider circuits so that they
perform division ratios from 110:1 to 119:1,
Hence, the output of oscillator will be con-
trolled (loop-balanced) at 110 kHz, 111 kHz,
efc,, to 119 kHz,

3-116. The 110- to 119-kHz pulses from
nulse shaper A1Q5 and A1Q6, in addition to
heing fed to the input of decade divider
A1U3, are also fed to the input of decade
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divider A1U1l. This divider performs a
conventional 10:1 division countdown,
regardless of what specific rate of pulses
arrives at its input, Hence, the 110- to
119-kHz input pulses to A1Ul are converted
to 11.0- to 11. 9-kHz output pulses from
Al1U1, The specific output rate of A1U1 is
now variable in increments of 100 Hz, and
is determined by the setting of the Hz fre-
quency control switch.

3-117. The decade divider A1U1 outpui
pulses are fed through amplifier A1Q7, and
emitter follower A3Q1l, to one input of
mixer A3Q2, The second input to mixer
A3Q2 is a constant, stable 7.089-MHz sig-
nal received from the 1- and 10-kHz syn-
thesizer. In mixer A3Q2, the stable 7.089-
MHz signal is additively mixed with the
11.0- to 11, 9-kHz signal to produce outputs
from 7.1000 to 7.1009 MHz. This sum fre-
quency signal is then fed through 7, 1-MHz
filter A3FL1, emitter follower A3Q3, and
amplifier A3Q4, to the 100-Hz synthesizer
output at P1-Al. Gain of amplifier A3Q4 is
adjustable by means of gain adjust control
A3R20, to set the 100-Hz synthesizer out-
put to required levels.

3-118. Spectrum Generator Subassembly
A2A6AS5 (figure 5-10). The spectrum gen-
erator produces accurate frequency spectra
upon which the error-correction processes
in the other subassemblies of Translator/
Synthesizer Assembly A2A6 are based,
Operating with a highly stable 500-kHz input
signal from Frequency Standard Assembly
A2A5, it generates the following outputs:

a. 15.3 to 16.2 MHz in 100-kHz
steps to 100-kHz Synthesizer Subassem-
bly A2A6A2,

b. 3.82to 3,91 MHz in 10-kHz steps,
and 0,122 to 0.131 MHz in 1-kHz steps, tc
1- and 10-kHz Synthesizer Subassembly
A2A6A3,

¢. A 1-kHz pulse to 100-Hz Synthesizer
Subassembly A2A6A4. Signal flow proceeds
from the 500-kHz standard through each of
the subassemblies in order: 100-kHz spec-
trum Al, 10-kHz spectrum A2, 1-kHz
spectrum A3, and 1-kHz pulse inverter A4,
Outputs are taken from each of the sub-
assemblies,

Change 1 325
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3-119. In 100-kilz spectrum subassembly
Al, an accurate 500-kHz sinusoidal input
from the freguency standard is coupled to
the base of trigger amplifier A1Q1 through
tuned inductor ALL2, The negative half of
the 500-kHz signal drives trigger amplifier
A1Ql into saturation, and the resultant
positive output pulses are differentiated by
capacitor A1C4 to trigger divide-by-five
multivibrator A1Q2 and A1Q3. Rccovery
time of the multivibratovr is sct by means
of count adjust potentiometer ALRS to divide
by five. The 100-kHz output of the divide-
by-five multivibrator (positive pulses
approximately 0. 8-us wide) is applied to
gate amplificr A1Q4, and also is fed to 10-
kHz spectrum subnussembly A2,

3--120. Gate amplifier A1Q4, normally in
saturation and therefore heavily loading the
tank circuit of transistor A1QR5 to prevent
it from oscillating, is cut off by the 100-
kHz pulses, Keyed oscillator A1Q5 then
oscillates for the duration of cach pulse to
produce a spectrum of frequencies, centered
around the natural vesonant frequency of
the oscillator and separated by exactly 100
kHz. The natural vesonant frequency of the
oscillator, approximately 16 MHz, is not
critical, since the spectral frequencies are
dependent only on the accurate 100-kHz
keying frequency. Of course, the relative
amplitudes of those harmonics closest to
the natural resonant frequency are greater
than those farther removed., Amplifier
A1Q6 isolates the oscillator from load
variations and drives the output-filtering
circuit, which passes only spectrum fre-
quencies in the desired range (15,3 to 16, 2
MHz) to the 100-kHz synthesizer (refer to
poragraph 3-89),

3-121. In 10-kHz spectrum subassembly
A2, the 100-kHz pulses {from the 100-kHz
spectrum subassembly Al trigger a con-
ventional divide-hy-two multivibrator A2Q1
and A2Q2. The resulting 50-kHz square
wave is differentiated, and triggers divide-
by~five multivibeator A2Q3 and A2Q4. Re-
covery time is sel by means of count adjust
potentimncetor AZK1LL to divide hy five.
The Le-Kiln cutput of the divide~hy-five
multivibrator v appliicd Lo gate amptifier
A2Q05, and Qs atuo fod Lo L-kilz spectrum
subacgo ey A

3-122, Gate amplifier A2Q5 and keyed
oscillator A2Q6 operate in a manner similar
to that described for stages A1Q4 and A1Q5,
except that the portion of the output spectrum
of interest is in the range from 3,82 to 3.91
MHz, in 10-kHz steps. This output is fed to
the 1- and 10-kHz synthesizer (refer to
paragraph 3-100).

3-123, In 1-kHz spectrum subassembly A3,
the 10-kHz pulse signal from the 10-kHz
spectrum subassembly A2 is processed in a
manner identical to that just described for
the 100-kHz pulses. The desired output in
this case, however, is the spectrum of fre-
quencies in the range from 0,122 to 0.131
MHz, in 1-kHz steps. This output is also
fed to the 1- and 10-kHz synthesizer.

3-124. The 1-kHz pulses from the divide-
by~five multivibrator A3Q3 and A3Q4 in 1-
kHz spectrum generator subasscembly A3 arc
also coupled to 1-kHz pulse inverter sub-
assembly A4, Pulse inverter stage A4Ql is
driven into saturation by the input pulses to
improve pulse shape and provide uniform
pulse amplitude. The output of pulse in-
verter A4Q1, 1. 4-volt negative pulses of
approximately 80 ps duration, is .used as

a refercnce frequency in the phase detector
circuit of the 100-Hz synthesizer (refer to
paragraph 3-108),

3-125. Error Cancellation and Accuracy
Control, An important and vital consider-
ation in any frequency synthesization process
is that the synthesized frequencies must be
stable and accurate, Within the circuits of
Translator/Synthesizer Assembly A2A6,
frequency stability and accuracy are en-
sured by use of comparison of the generated
(synthesized) frequencics with the highly
accurate standard frequencies supplied by
Frequency Standard Assembly A2A5.
Additionally, the mixing processes of the
frequency synthesizer subassemblies con-
tain frequency-error cancellation for syn-
thesized frequencies that have not heen
directly derived from, or compared with,
the frequency standard outputs.

3-126. The 1-MHz Synthesizer Subassem-
bly A2A6A1 employs a phasc-locked loop to
ensure the accuracy of the synthesized MHz
frequencics, The standavd 1-MIz from the




frequency standard is applied to the 1-MHz
spectrum circuit of Spectrum Generator
Subassembly A2A6A5, to produce a spec~
trum of frequencies spaced at 1-MHz inter-
vals between 1 and 25 MHz, Frequency
accuracy of these spectral lines is depen-
dent upon the standard 1-MHz signal. Out-
puts from the 1-MHz spectrum generator
circuit and the output from the 1-MHz oscil-
lator circuit are mixed. Any error in the
1-MHz oscillator output is detected, and an
error voltage is applied to the 1-MHz oscil-
lator to lock it to the correct frequency.
Therefore, the accuracy of the 1-MHz oscil-
lator output is ensured,

3-127. The 100-kHz Synthesizer Subassem-
bly A2A6A2 employs an error-cancelling
loop to ensure the accuracy of its 100-kHz
output frequencies, The standard 500-kHz
from the frequency standard is applied to

the 100-kHz spectrum generator circuit to
produce a spectrum of frequencies spaced

at 100-kHz intervals between 15.3 and 16.2
MHz. The output from the 100-kHz oscil-
lator stage (4.553 to 5.453 MHz in 100-kHz
steps) is mixed with that 100-kHz spectrum
frequency which results in an output of
10,747 MHz. The 10.747-MHz signal is
additively mixed with 7, 1-MHz from the 7, 1-
MHz mixer to produce a 17,847~MHz signal,

which is used in one of two mixing processes.

It is mixed with the 100-kHz oscillator out-
put to cancel any oscillator frequency error
and produce the lo-band injection frequen-
cies, or it is mixed with the standard 10~
MHz from the frequency standard. This
produces a 27, 847-MHz signal, which is
mixed with the 100-kHz oscillator output to
cancel any oscillator frequency error, and
to produce the hi-band injection frequencies.

3-128. Because the 100-kHz oscillator
output is additively mixed in the high- or lo-
band mixer, but subtractively mixed in the
10, 747-MHz mixer, any 100-kHz oscillator
error is cancelled, As an example, assume
that the output from the oscillator should be
4,553 MHz but is 200 Hz high (4,5532 MHz),
and that the desired frequency output is 22.4
MHz (in the lo band), Subtractive mixing of
the 4. 5532 MHz with the 100-kHz spectrum
point (15.3 MHx) results in a 10, 7468-MHz
output (16,3 MHz - 4,5532 MHz = 10, 7468
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MHz, which is close to 10.747 MHz)., This
signal is then additively mixed with the 7. 1~
MHz signal, producing a 17.8468-MHz out-
put which is then additively mixed with the
oscillator output (17,8468 MHz + 4,5532
MHz = 22.4 MHz), resulting in the desired
22.4~-MHz output (with the assumed 200-Hz
error now cancelled).

3-129. Any frequency error in the oscil-
lator output of 1- and 10-kHz Synthesizer
Subassembly A2A6A3 is cancelled in the
following manner, The 100-kHz pulses from
the spectrum generator are applied to the
10-kHz spectrum generator circuits, produc
ing an output from 3.82 to 3. 91 MHz in 10~
kHz increments. The Spectrum generator
also produces 10-kHz pulses, which are
applied to the 1-kHz spectrum generator
circuits to produce a spectrum of frequen-
cies spaced at 1-kHz intervals between
0.122 and 0, 131 MHz. The output from the
10-kHz oscillator (5.25 to 5.16 MHz in 10~
kHz steps) is additively mixed with which-
ever spectrum point of the 10-kHz spectrum
results in a frequency of 9.07 MHz. Output
from the 1-kHz oscillator (1.850 to 1,859
MHz in 1-kHz steps) is additively mixed
with whichever spectrum point of the 1-kHz
spectrum results in a frequency of 1. 981
MHz. The 1.981-MHz and the 9, 07-MHz
signals are then subtractively mixed, pro-
ducing the 7. 089-MHz signal, which con-
tains the errors of both oscillators.

3-130. For the purpose of error-
cancellation discussion, assume that the
front-panel Hz switch is in the 000 position,
The 100-Hz phase-locked oscillator output
(110 kHz) is divided by 10, and the result-
ing 11.0 kHz is applied to the 7, 1-MHz
mixer, where it is additively mixed with
7.089 MHz to produce 7.1-MHz signal, The
resulting 7. 1-MHgz signal is then applied to
the error loop of the 100-kHz synthesizer.
Therefore, if an error exists in the 1~ or
10-kHz oscillators, the same error will
exist in the 100-kHz injection frequencies.
This error is then cancelled in the low- and’
mid-frequency mixers of RF Translator
Subassembly A2A6A6,

3-131. Assume that the output from the
10-kHz oscillator should be 5,25 Mz but
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is actually 5.2502 MHz. Also, assume that
the output from the 1-kHz oscillator should

be 1.852 MHz but is actually 1. 8521 MHz.

Subtractively mixing these frequencies re-
sults in an injection frequency to the low-
frequency mixer of 3.3981 MHz rather than
the desired 3.3980 MHz. Therefore, al100-
Hz error exists in the injection signal. The
additive mixing the 5.2502-MHz signal and
the 10-kHz spectrum point (3. 82 MHz) re-
sults in a frequency of 9, 0702 MHz. The
additive mixing of the 1. 8521-MHz signal
and the 1-kHz spectrum point (0.129 MHz)
results in a frequency of 1, 9811 MHz. Sub-
tractively mixing the 9, 0702-MHz and the
1.9811-MHz signals results in a frequency
of 7.0891 MHz. The 7.0891-MHz signal is
mixed with the 11, 0-kHz signal (from the
divide-by~ten circuits of A2A6C4), result-
ing in a frequency of 7.1001 MHz, which is
mixed with the 10. 747-MHz signal to pro-
duce a frequency of 17.8471 MHz. If the
output from the 100-kHz oscillator is as-
sumed to be 4. 553 MHz, then the 100-kHz
injection frequency would be 22. 4001 MHz.
The 100~kHz injection is then also 100 Hz
high. This 22.4001-MHz injection frequen—
cy is subtractively mixed in the second
mixer stage, with a first if. signal that is
lower than 22, 4001 MHz, resulting in a sec-
ond if. that is 100 Hz high (the 100-Hz high
error in the 100-kHz injection signals). For
this discussion, assuming the first if. is
19.502 MHz, the second if. output of the
second mixer will be 2. 8981 MHz (22. 4001~
19.502), or 100 Hz higher than it should be.
The 1- and 10-kHz injection frequency of

3. 3981 MHz (which is 100 Hz high) is now
subtractively mixed in the low-frequency
mixer with the 2.8981 MHz second if.
(which is also 100 Hz high). The output
from the low-frequency mixer is then
exactly 500 kHz (the difference of the
3.3981 MHz 1- and 10-kHz injection fre-
quency, and the 2.8981 MHz second if. sig-
nal). Notice that since any error in the 1~
and 10-kHz injection also exists in the 100~
kHz injection, the error is present in the
second if. signal (in the same amount and
direction) and is thus cancelled during the
subtractive third mixer.

3-132. Frequency stability of the 100-Hz
Synthesizer Subassembly A2A6A4 utilizes a
preset feedhack-loop divider and a binary
phase detector. This 100-Hz oscillator is
locked from 110 to 119 kHz in 1-kHz

3-28 Change 1

increments (with the divider preset to divide
by a factor of 110 to 119, respectively). Out-
put from the preset divider is, therefore,

1 kHz, which is compared in the binary phase
detector with the 1-kHz pulses from the spec-
trum generator. The voltage from the phase
detedtor then keeps the oscillator locked to
the correct 110- to 119-kHz frequency. The
11.0- to 11.9-kHz (from the 100-Hz oscilla-
tor circuits) is mixed with the 7. 089-MHz
error frequency from the 1- and 10-kHz syn-
thesizer before being sent on to the 100-kHz
synthesizer. Since the 100-Hz step displace-
ments in the resulting nominal 7.1-MHz error
frequency signal are injected into only one
path of the error-cancellation loop previously
described, no cancellation of the 100-Hz dis-
placements takes place, and the equipment

is tuned in 100-Hz increments.

3-133. STANDARD FREQUENCY GENER-
ATION AND DISTRIBUTION (figure 5-9.)

3-134. General. Accurate reference fre-
quencies for the R-1051E/URR are provided Wi
by Frequency Standard Assembly A2A5. The
basic frequency from which all other refer-
ence signals are obtained is produced by
crystal-controlled 5-MHz oscillator in Oscil-
lator and Oven Control Subassembly A2A5A1,
and is divided into the various, highly stable,
output frequencies in Divider/Amplifier Sub-
assembly A2A5A2. The amplified outputs of
the frequency standard are:

a. 1 MHz (to 1-MHz Synthesizer Sub-
assembly A2AGAL)

b. 10 MHz (to 100-kHz Synthesizer Sub-
assembly A2A6A2)

c¢. 500 kHz (to Spectrum Generator Sub-
assembly A2AGA5 and 500-kHz Gate Sub-
assembly A2A1A2)

d. 5 MHz (to external equipment via a
rear-panel connector).

The temperature of the oven housing the 5-
MHz oscillator is regulated by Oven Body
Subassembly A2A5A3.

3-135. A ship's or other external frequency
standard may be used instead of Oscillator
and Oven Control Subassembly A2A5A1. In
this case, the flow through Divider/Amplifier
Subassembly A2A5A2 and the final frequency
distribution are the same as when the inter-
nal oscillator is used. The choice of the in-
ternal or external oscillator for the standard




frequency is made by the COMP/INT/EXT
switch A2A5A281, on top of the frequency
standard assembly.

3-136. Frequency Generation and Control.
Crystal-controlled oscillator A2A5A1Q1 pro-
duces a standard 5-MHz frequency from which
all other reference signals are derived when
the use of the internal oscillator is selected.
Coarse and fine frequency adjustments are
provided by capacitors A1C2and A1C4, re-
spectively. The 5-MHz signal is amplified
in stages A1Q2 and A1Q3, and is fed to
COMP/INT/EXT switch A2S1.

3-137. The oscillator circuitry is mounted
in an oven whose temperature is controlled
to 187°F (86°C), for maximum frequency
stability. If the oven temperature varies
from the desired value, the changing resis-
tance of sensor A3RT205 will unbalance a
bridge circuit, and the amount and polarity
of the imbalance will be detected and ampli-
B fied by amplifiers A1Q201 through A1Q204.
The resultant change in base bias on emit-
B ter follower A1Q205 will, in turn, be felt
at the base of power amplifier A3Q206.
Thus, current flows in the collector circuit
of power amplifier A3Q206, which will in-
crease or decrease, changing the tempera~
ture of heater A3R214 as required.

3-138. TFrequency Division and Amplifica-
tion. The 5 MHz obtained internally from
oscillator A1Q1 or from an external source
is amplified in 5-MHz amplifiers A2Q9 and
A2Q10, and developed across the primary
of transformer A2T3. Variable capacitor
A2C27 tunes the output circuit of amplifier
A2Q10 to 5 MHz. One of the secondary
windings of transformer A2T3 couples the
5-MHz signal to COMP/INT/EXT switch
A281, to make the 5-MHz output signal
available at a rear-panel connector in the
external and compare modes of operation.

3-139. Another secondary winding of trans-
former A2T3 feeds the 5-MHz signal to
divide-by-five synchronized oscillator A2Q5,
whose resonant frequency is 1 MHz, Two
1-MHz output signals are provided by the
oscillator. One is taken from the collector
tank circuit; the second is the 1-MHz output
signal tapped from the emitter of the oscil-
lator. This latter signal is coupled to am-
plifier A2Q6 which drives the 1-MHz refer-
ence signal to the 1-MHz synthesizer (refer
to paragraph 3-83). L
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3-140. The 1-MHz signal taken from the
collector tank circuit of divide-by-five oscil-
lator A2Q5 is coupled to divide-by-two syn-
chronized oscillator A2Q7, whose resonant
frequency is 500 kHz. The 500-kHz signal
appearing at the emitter of transistor A2Q7
is amplified in 500-kHz amplifier A2Qs, and
the output is fed, via transformer A27T2, to
the spectrum generator (refer to paragraph
3-118), and to the 500-kHz gate in Receiver
Mode Selector Assembly A2A1 (refer to
paragraph 3-55).

3-141. The third secondary winding of
transformer A2A5A27T3 feeds the 5-MHz
signal to times~-two multiplier Q11, CR6,
and CR7. The 10-MHz signal output from
that stage is filtered to remove spikes and
transients, and is fed to the 17.847- to
27.847-MHz mixer in the 100-kHz synthe-
sizer (refer to paragraph 3-89).

3-142, The 5-MHz output from the third
secondary of transformer A2T3 is also
applied to the base of transistor A2Q4 (part
of a visual-comparator circuit). When
COMP/INT/EXT switch A2S1 is in the com-
pare position, an external 5-MHz reference
frequency that may be fed to the receiver
through a rear-panel connector will be
applied to the base circuit of transistor
A2Q3, When the two 5-MHz signals are ex-
actly the same frequency, indicator lamp
A2DS1 will not flash., However, if the two
input frequencies to the comparator circuit
are not identical, transistors A2Q3 and
A2Q4 will alternately conduct, and indicator
lamp A2DS1 will flash at a rate relative to
the frequency difference between the internal
and external oscillators.

3-143. POWER DISTRIBUTION.

3-144. AC Power Distribution (figure 5-15).
All primary power for the receiver is from
a nominal 115-Vac power source connected
to receptable A1A1J3, mounted on the rear
of the case. AUX/NORM switch A1S1 selects
the A1A1J3 input power. Primary ac power
is then applied through safety interlock
switch A1S2, mode selector switch A2S2,
and fuses A2F1 and A2F2 to the primary of
power transformer A2T1. Indicator lamps
which are an integral part of fuse holders
A2XF1 and A2XF2 will light if their
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associated fuse is open. The primary wind-
ing of power transformer A2T1 has several
taps to accommodate various input line volt-

aes,

4-1456. TFour secondary windings are pro-
vided on transformer A2T1, from which the
internal operating voltages for the receiver
are derived. Terminals 13 and 14 furnish
6.3 Vac for vacuum-tube filaments in RF
Amplifier Assembly A2A4, Terminal pairs
7 and 8, 9 and 10, and 11 and 12 furnish ac
voltages to bridge-rectifier circuifs in
Power Supply Assembly A2A8, from which
+110 Vde, +28 Vde, and -30 Vdc, respec-
tively, are obtained,

3~-146, +28~VDC Distribution (figure 5-16).
The output of the +28-Vdc bridge rectifier
A2A8CR5 through A2A8CRS is applied to a
choke input filter consisting of choke A21.2,
capacitor A2C2,and bleeder resistor A2RS8,
The filtered +28 Vdc is applied to Frequency
Standard Assembly A2A5 through noise
filter A2FL2, and to front-panel lamps
A2DS3 and A2DS4, via A2A8R1 and R2,to
illuminate the frequency display windows
above the MHz and kHz controls, When
mode selector switch A2S2 is in any position
other than OFF or STD BY, the +28 Vdc will
also be applied through contacts of A252
scetion C to RF Amplifier Assembly A2A4,
Antenna Overload Assembly A2A9, Trans-
lutor/Synthesizer Assembly A2A6, tune re-
lay A2K1, and transmit/receive relay A2K3
(it SIMPLEX/DUPLEX switch A2S9 is in the
DUPLEX position)., Additionally, as long
as tune relay A2K1 is deenergized, the +28
vde will be applied to hi-/lo-filter relay
AZ2K2, to the +20-Vdc regulating circuit,
and to section D of mode selector switch
A282. This switch wafer selectively applies
the +28 Vde to either or both IF, /Audio
Amplifier Assemblies A2A2 and A2A3, de-
pending on the mode of receiver operation.
Tune relay A2K1 can be energized by
contacts in the RF Amplifier Assembly
A2A4, 1-MHz Synthesizer Subassembly
A2A6A1, or Code Generator Assembly
AZAT.

4-147. +20-VDC Distribution (figure 5-17).
The t28-Vde voltage is applied to the col-
lector of series regulator A2Q1 and to the
power supply circuitry that controls the series
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regulator. The regulated +20 Vdc which is
output from A2Q1 is applied to resistor
A2A8R6, A2A8R16, to RF GAIN control

A2R3 in series. With AGC switch A2S3 in I
OFF position, from A2R3 a voltage is fed

to noise filter A2FL1, to Frequency Stand-
ard Assembly A2A5, Translator/Synthesizer
Assembly A2A6, rear contacts 4 and 6 of
section A of mode selector switch A2S2, and
to contact A2 of transmit/receive relay A2K3.
As long as transmit/receive relay A2K3 is
deenergized, the +20 VDC will be distributed
to: section B rear contacts 3 and 6;sectionC
front contacts 2 and 11, and rear contacts 3
and 10; and section D rear contact 12 of mode
selector switch A282; and to contact B3 of
hi-/lo-filter relay A2K2. Mode selector
switch A2S2 selectivity applies the +20 Vdc WM
to Receiver Mode Selector Assembly A2Al,
and to Receiver IF./Audio Amplifier Assem-
blies A2A2 and A2A3, according to the mode
of receiver operation. In the CW mode, +20
Vdc is also applied to BFO control A2R6,

via section C rear contact 4 of mode selec-
tor switch A2S2,

3-148, As long as hi-/lo-filter relay A2K2
remains deenergized, the +20 Vdc from
contact B2 will be distributed to subassem-
blies A2 and A6 of Translator/Synthesizer
Assembly A2A6., The +20 Vdc distributed
to the 100-Hz Synthesizer Subassembly
A2A6A4 is further distributed to 100-Hz
Control and Vernier Assembly A2A1l1 for
application to the 4-Vdc Power Supply Sub-
assembly A2A11A1,

3-149. +110-VDC Distribution (figure
5-18). The output of the 110-Vdc bridge
rectifier A2A8CR1 through A2A8CR4 is
applied to a choke input filter consisting
of choke A2L1, capacitor A2C1l, and
resistor A2R20. The filtered +110 Vdc
is used to supply plate and screen volt-
age to rf amplifiers V1 and V2 in RF
Amplifier Assembly A2A4, through
section B contacts 9 and 11 of mode
selector switch A2S2 and the normally
closed contacts (B2-B3) of transmit/
receive relay A2K3., The +110 Vdc is also
applied to one side of the Hz vernier indi-
cator lamp A2DS5 when Hz switch A2A11S1
is in the vernier (V) position, and mode
selector switch A2S2 is in a mode other
than standby or off,




3-150. -30-VDC Distribution (figure 5-19).
The output of the -30-Vdc bridge rectifier
A2AB8CRY through A2A8CR12 is applied to a
filter network consisting of resistor A2A8R3
and capacitor A2A8C3. The output from this
network is applied through resistor A2A8R4
to the series-connected 15-volt zener diodes
A2A8CR13 and A2A8CR14, and capacitor
A2A8C4, to provide a regulated -30-Vde
source,

3-151. The -30 Vdc is used as the negative
supply for the Hz vernier indicator A2DSS5,
and is selectively appliedto either or both
Receiver IF,/Audio Amplifier Assemblies

MA2A2 and A2A3 through front-panel mode se-
lector switch A2S2, depending onthe mode of
operation, The -30 Vdc is used inthe rf agc
direct-coupled amplifier A1Q1 of assemblies
A2A2 and A2A3.

3-152. CONTROL,

3-153. Overall Receiver Tuning Control.
The R-1051E/URR tuning control circuit con-
sists of Receiver Code Generator Assembly
A2AT; switch S1, motor B1, and relay K1 in
RF Amplifier Assembly A2A4; switch S1,
motor B1l,and relay K1 in 1-MHz Synthesizer
Subassembly A2A6A1; and hi-/lo-filter relay
A2K2 (figure 5-20). The tuning circuit
switches form two parallel, open-seeking,
tuning circuits, each employing a five-wire
coding scheme, The code generator, in re-
sponse to the manual positioning of the front-
panel MHz tuning countrols, generates a tun-
ing code for positioning the turret assembly
in the rf amplifier, and the crystal switch in
the 1-MHz synthesizer. A third circuit (one
code line) controls the hi-/lo-band relay
A2K2, The following paragraphs describe
the tuning circuits for the receiver in detail,

3-154, Switches A2A7S1 and S2 are posi-
tioned by the 10 and 1 MHz controls on the
front panel (see figure 5-47 for the sche-
matic diagram of these switches), The tun-
ing code generated by the switches (table
3-4) is one of 28 possible series of opens
and grounds. Each series represents one of
the 28 positions of turret switch A2A4S1
(terminals 1through 5), one of the 17 posi-
tions of crystal switch A2A6A1S1 (terminals
1 through 5), and one position of hi-/lo-filter
relay A2K2 (terminal 6). The turret motor
relay A2A4K1 is energized when a ground
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path through the common contact of switch
AZ2A481-Ato terminal 7 of relay AZA4KL is
established, since +28 Vdo is appiiedto the
relay terminal 3. When relay AZAdKL cner-
gizes, turret motor AZAIRIL s cacrgized by
application of +28 Vde theough contuets b and
2 of relay A2A4KL. Whon encrygized, motor
A2A4B1 rotates the rftuning turvet and tur-
ret motor switch A2A4S1 until the comple-
ment of the code is reflected by switch
A2A481. Whenever the codes ire complemaon-
tary, the ground path toturret mioctor relay
A2A4K1 is broken, causing it to decncergize,

3-155. In a similar manner, crystal switeh
relay A2A6A1K1 is encigized to rotate erys-
tal switch motor A2ZAGAIBL and crystal
switch A2A6A 181 te the position c¢stablished
by the 1 and 10 MHz front-panel controls.

3-156. The code generator also generates
the hi-/lo-band control line codcs. When a
ground is present at AZA7P1-0, hi-/lo-filter
relay A2K2is energized and ground is
placed on the hi-/lo-band control line; when
relay A2K2 is deenevgized, 120 Vde is
applied to the control line,

3-157. Whenever turret motor vebay AZAIKS
orcrystalswitch relay A2AGALIKN L is cnevgia-
edwhile tuning is in process, a ground con-
nection is providedto tuncielay A2k, The
tune relay is then enervgized, and those c¢ir-
cuits that receive +28 Vdco through the contacts
of this relay (refer to pavagraph 3-1406) are
disabled until the tuning cycle is comnpleted, In
addition, tune relay A2K1 is encrgized by o
ground connection from the code gencerator
whenever the MHz controls arce setto 00 or 01

3-158. Simplex/Duplex Operation Control,
Provisions are made on pins J and K of con-
nector A1A1J4 on the rear pancel of the R-
1051E/URR to receive +28 Vde and a ground
keyline, respectively, {lrom a transmitter
used with the R-1051E/URR (figure 5-35).

3-159. When SIMPLEN/DUPLEN switch
A289 is in SIMPLEXN, 428 Vdc is routed
through contacts 3 and 2 to coil contact N2
of transmit/receive relay A2K3.  When the
transmitter is energized, a ground is routed
through contacts 6 and 5 of swiltch A289 and
contacts A3 and A2 of tunc relay A2 1L to coil
contact X1 of transmit/receive relay A2KS,
thereby encrgizing it. When transmit/
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Table 3-4, Tuning Code Chart

MHz TUNING CODE1

CONTROLS CODE GENERATOR PLUG A2A7P1 TERMINALS 2
SETTINGS -3 -4 -5 -6 -21 -22 -23 -24  -25

I
[
1
\V]

G
O

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

o
Qo oo a o o

Q O C

Q

QO 0000000000000l ooonoaa
Q0000000000000 0n0o00 oo
O a0 o000 o oa.
Qo000 doo0o0ooaoe oo oo
O oo Cco00o0oaddoooondoon oo
C 0000000000 ooon o oo o
Q0000000000000 oonona

QO Qo0 0000000000000 aan
Q0000000000000 o000 0o0nfn oo

G O oCaanoo oo oo

QO @

O 00O 00O 000000l oo ad

1 G = Ground; O = Open,

[\

Terminals A2A7P1-1 through -5 connect to RF Amplifier Assembhly A2A4;
| terminal A2A7P1-6 connects to hi~/lo-filter relay A2K2; terminals A2A7P1-21
through -25 connect to 1-MHz Synthesizer Subassembly A2A6AL.
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receive relay A2K3 is energized, the 110-
Vdc path through contacts B2 and B3 of
A2K3 is broken (see figure 5-18), and the
20-Vdc path through contacts A2 and A3 of
relay A2K3 is broken (see figure 5-17).

3-160. When SIMPLEX/DUPLEX switch
A2S9 is in the DUPLEX position, transmit/
receive relay A2K3 is energized during
tuning by +28 Vdc routed through contacts

1 and 2 of switch A2S9 to coil contact X2 of
relay A2K3, and by a ground routed through
contacts A1 and A2 of tune relay A2K1 to
coil contact X1 of relay A2K3.

3-161. 100-Hz Synthesizer Tuning Control.
100-Hz Control andVernier Assembly A2A11
provides: +3 to +11.5 volts variable dc for
vernier tuning of the 100-Hz Synthesizer
Subassembly A2A6A4; +4-volt loop-control
voltage as B+ voltage for the 100-Hz syn-
thesizer phase detector; +4 Vdc for genera-
tion of a four bit ("'0" = 0 volt, "1" = +4
volts) binary coded decimal (BCD) number
for digital tuning of the 100-Hz synthe-
sizer; and +4 Vdc B+ voltage for the 100~
Hz synthesizer circuits.

3-162. The +3-volt bias for the front-
panel Hz vernier control A2A11R1 is ob~-
tained from the +20 Vdc through series re-
sistor A2A11A1R4 and is regulated by zener
diode A2A11A1CR2. Potentiometer
A2A11A1R2 affords adjustment of the volt-
age gradient of the Hz vernier control. The
variable de (+3 to +11. 5 volts) output from
the wiper of the Hz vernier control is con-
nected to Hz switch terminal A2A11S1A-F-
10. When the Hz switch is in the vernier
(V) position, the variable dc is applied to
the 100-Hz synthesizer via A2A11S1A~-F-11
and A2XA6P1-14, Also, when the Hz switch
is in the vernier position, the 100-Hz syn-
thesizer phase detector does not receive

the +4-volt loop-control voltage from ter-
minal A2A11S1A-R-5.

3-163. The preset counter of the 100-Hz
synthesizer receives the BCD levels from
contacts of the Hz switch. Refer to table
3-5 for identification of the switchcontacts
which supply the logic "1'" levels (+4volts).
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The +4 Vdc is supplied to switch contacts
A2A118S1B-F-1 and R-1 from 4-Vdc power
supply terminal A2A11A1E6.

3-164. When the Hz switch is set to any
other position other than V, +4~-Vdc loop-
control voltage is applied to the phase detce-
tor of the 100~-Hz synthesizer from
A2A11S1A-R-5 via A2XA6P1-19, The +4
Vde for the BCD generation and loop control
is obtained by applying +20 Vdc from Power
Supply Assembly A2A8 through Translator
Synthesizer Assembly A2A6 to resistor
A2A11A1R5 and zener diode A2A11A1CR1.

3-165., When Hz switch A2A11S1 is in thc

V position, +110 Vdc and -30 Vdc from the
power supply are applied to a sawtooth oscil-
lator network consisting of charging resis-
tor A2A11A1R7, capacitor A2A11A1C4, dis-
charge current-limiting resistor A2A11A1R6,
and neon lamp A2DS5 onthe front panel. The
front-panel indicator lamp A2DS5 will flash
when the positive charge on A2A11A1C4 and
the -30 Vdc exceed the striking potential

of A2DS5. Capacitor A2A11A1C4 will then
discharge through the -30-Vdc supply and
indicator A2DS5, until the lamp extinguishes.

3-166. TUNING MECHANISM
DESCRIPTION.
3-167. In operation, tuning of the R-

1051E/URR is accomplished by setting the
front-panel MHz, kHz, and Hz frequency
controls to indicate the desired received
signal, the frequency of which is displayed
in digital form in the windows above the
controls. Positioning the front-panel con-
trols tunes the equipment circuits by elec-
trical means (refer to paragraph 3-152)
and by mechanical means,

3-168. The mechanical tuning mechanisms
consist of chain drives between the individual
front-panel controls and the shafts of con-
trols within the individual plug-in subassem-
blies of the main frame A2, Figure 5-40 in-
dicates which subassemblies of Translator/
Synthesizer Assembly A2A6 are mechani-
cally tuned. The chain-drive mechanisms
and the shaft couplers of the tuning system
are adjusted to obtain precise tuning track-
ing for all tuning control positions.
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Table 3-5. Preset Counter Logic Codes (BCD)

SWITCH A2A11S1-B CONTACTS
BIT FRONT REAR
20 - 2,8,100r 12
21 - 3or4
22 11 -
23 4 -
Be ity CIRCUIT LEVEL DISCUSSIONS, and the chassis on which the plug-in elec-
tronic assemblies are mounted, as well as
i GENERAL. The following para~- miscellaneous electronic components, Fig-
woapies refer to the maintenance schematic ure 5-35 shows the wiring, control, and
digrione of individual assemblies and sub- hard-wired assemblies of the main frame.
dssenblies of the equipment, and discuss The hard-wired assemblies for which sche-
it crrouits contained in each assembly. matic information is shown in figure 5-35
1'he discussions are ordered by reference include Receiver Power Supply Assembly
designation, Discussion is brief for those A2A8, Antenna Overload Assembly A2A9,
civeuits that are conventional, and whose 20~ and 30-MHz Filter Assembly A2A10,
theory is covered in NAVSHIPS 0967-000- and 100-Hz Control and Vernier Assembly
B0120. JFull discussion is provided for un- A2A11 (which includes 4~-VDC Power Supply
conventional circuits, or for peculiar appli- Subassembly A2A11A1).
cations of any conventional circuits, If
buecoessary, for full information on conven- 3-175. In addition, the main frame sche-
tional eircuits, refer to the appropriate matic diagram also shows the Receiver
scelions in NAVSHIPS 0967-000-0120 for the Case Al, including electrical schematics
specitic type of circuit involved, for Filter Box Assembly A1A1, the AUX/
. NORM switch A1S1, the interlock switch
3-171. RECEIVER CASE Al (figure 5-35). A1S2, and interface jacks and connectors
The Receiver Case Al houses the slide-out which are mounted on the rear of the case.
Receiver Main Frame A2, Filter Box
Assembly A1ALl, and miscellaneous elec- 3-176, Since the operating controls, indi-
tronic components, Discussion of the cir- cators, and connectors are mounted on the
cuits of the case is included in that of the front-panel portion of the main frame, the
main frame (refer to paragraph 3-175), schematic information for those items also
appears in figure 5-35. Operation and
3-174, FILTER BOX ASSEMBLY AlAl usage of the various segments of multi-
(figurc 5-35)., Filter Box Assembly A1Al, section controls are discussed in conjunction
mounted at the rear of the Receiver Case with the signal flow diagram discussions
Al, houses a number of capacitors used to earlier in this chapter. Figure 5-35 identi-
filter incoming and outgoing signals; four fies the input and output signals/voltages for
jucks are used to connect ac power and this equipment, at their respective entry or
the UsB and L.SB audio to remote equip-~ exit connectors. Full discussion of the
maent,  Discussion of the circuits of the main and secondary signal flows between
filter box is included in that of the assemblies of the main frame is covered by
iRceciver Main Frame A2 (refer to para- means of the receiver overall functional
graph 3-185), block diagram (figure 3-1), the signal flow

diagrams (figures 5-1 through 5-14), and
the power distribution diagrams (figures
5-15through 5-19); the schematic diagram
3-174. General. The Receiver Main shows all interconnection and wiring infor-
Frame A2 includes the receiver front panel mation on main frame interconnections, and

3-173. RECEIVER MAIN FRAME A2

(tigure 5-35).
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may be used when {ollowing a signal or
wiring through several functional sections
of the equipment.

3-177. Power Control and Distribution,
Sheet 1 of figure 5-35 shows the primary
power control circuits and Receiver Power
Supply Assembly A2A8. 'This power supply
contains several separate rectifier/filter
circuits, and most of the +20-volt regulator
circuits, Rectifier circuit A2A8CR1 through
CR4 produces the +110-Vde output from
A2A8; filtering of this +110 Vdc is accom=-
plished by A21.1 and A2C1, on the

main frame., Rectifier A2A8CRS5 through
CRS8 produces the +28-Vdc output, which,
after filtering through AZ2L.2, is connected
through A282C-F~6/7 to terminal A2E15 in
all positions of mode selector switch A2S2
except OFF. From A2E15, the +28 Vdc is
fed through contacts B2/B3 of tune relay
A2K1, to the +20-volt series regulator
A2Q1, and to A2A8E14 (to the +20-volt
regulator circuits),

3-178, The +20-volt regulator circuits of
power supply A2A8 consist of A2A8Q1
through Q4, which form a conventional type
voltage-comparator circuit, controlling
conduction through a scries-dropping stage
(A2Q1). Initial level of the +20-volt regu-
lator output (at terminal A2A8E15) is set by
means of output voltage control
A2A8R14. Any variation in the +20-Vdc
output (due to load changes or variation of
the +28-Vdc input of the regulator circuits)
is then counteracted by varying conduction
through the series-dropping stage A2Q1.

3-179, The third conventional, full-wave,
bridge-rectifier circuit of power supply
A2A8 consists of A2A8CRY through CR12,
This circuit produces a negative dc output
that is zener-regulated by diodes A2A8CR13
and A2A8CR14, to produce the -30-Vde out-
put at terminal A2A8E10.

3-180. The remaining circuits of power
supply A2A8 consist of dropping resistors
A2A8R1 and R2, and voltage divider
A2A8R6 and R16. Resistors A2A8R1 and
R2 are connected in series with front-panel
lamps A2DS3 and A2DS4, to drop the +28-
Vde (at A2A8E5) to the voltage required for
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the panel lamps. Voltage divider A2ZA8RG6
and R16 provides a positive output (adjust-
able by R16) at A2A8E16, for use by the
manual RF GAIN control A2R3 when the
internal agc circuits are turned off.

3-181. Front-End Protection. On sheet 2
of figure 5-35, the circuits of Antenna
Overload Assembly A2A9 are shown,
Operation of this circuit is discussed as
part of the rf selection and tuning signal
flow diagram and discussion (refer to para-
graph 3-17).

3-182. 20~ and 30-MHz Filtering. Also
shown in figure 5-35, sheet 2, is the 20~
and 30- MHz Filter Assembly A2A10. This
assembly receives the output signal of RI®
Amplifier Assembly A2A4 at its A2A10C1
input, and also receives diode-gating con-
trol voltages from A2A6P1-10and A2A61 1~
20 of the Translator/Synthesizer Assembly
A2A6, The input from A2A6P1-10 is +20-
Vdc, which is applied through A2A10R3 to
zener reference voltage diode A2A10CRS5.
to produce a positive voltage at the junction
of A2A10R2 and CR5. During hi~-band oper-
ation, the input from A2A6P1-20 is a
ground, and diodes A2A10CR2 and CR4 con-
duct to allow the rf input signal to pass
through the hi-band filter (A2A10L.3, C4,
1.5, C6). During lo-band operation, the
input from A2A6P1-20 is +20-Vdc, which
causes diodes A2A10CR1 and CR3 to con-~
duct; the rf input signal then pass through
the lo-band filter (A2A10C3, L2, 1.4, C5).
Rf signals, after passing through the filter
circuits of A2A10, are fed through A2A10C7
to A2A6P3-A1l of the Translator/Synthesizer
Assembly A2A6.

3-183. Tuning Code Generation., Although,
from sheet 2 of figure 5-35, Receiver Code
Generator Assembly A2A7 appears to be a
plug-in assembly, it is unlike the other
plug-in electronic assemblies of the main-
frame. Because of the mechanical connce-
tions between front-panel controls and the
switch shafts of A2A7, this assembly re-
quires a more complex removal procedurc
than do the other plug-connected asscmblies
of the main frame.

3-184., Hz Tuning Control. Sheet 3 of fig-
ure 5-35, among other wiring, shows the

w0
1
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schematic diagram of 100-Hz Control and
Vernier Assembly A2A11. The sections of
Hz switch A2A11S1, when in positions other
than V (vernier), connect gating-control
voltage to combinations of the 20, 21, 22,
and 23 control output lines; these gating-
control voltages then select different count-
ing ratios in the 100-Hz Synthesizer Sub-
assembly A2A6A4, to effect 100-Hz incre-
mental tuning changes (refer to paragraph
3-108). With the Hz switch A2A1181 in the
V (vernier) position as shown in figure 5-35,
voltage derived from the 4-VDC Power Sup-
ply Subassembly A2A11A1 is fed from Hz
control A2A11R1, through contacts
A2A11S1-A-F-10/11, to the vernier control-

line input to the 100-Hz Synthesizer Sub-
assembly A2A6A4, Continuous variation

of the A2A11R1 voltage then permits con-
tinuous tuning variation over a 1000~-Hz
range. Whenever the Hz switch A2A1181

is in the V (vernier) position; the +110 Vdc
is fed through A2A11S1B-F-6/7 to ter-
minal A2A11A1E9, This voltage, when
fed through A2A11A1R6 and R7 to
A2A11A1E8, causes the front-panel ver-
nier indicator A2DS5 to light. This lamp
then alerts the equipment operator that ver-
nier tuning is in play. Also the receiver is
not lockedto the internal frequency standard.

3-185. Input and Output Filtering.
Sheet 3 of figure 5-35 shows the exit
lines and connectors on the Filter Box
Assembly Al1Al, through which output
signals are fed to associated external
equipments, and ac power is received.
Filtering is applied to signal inputs and
outputs.

3-186. RECEIVER MODE SELECTOR
ASSEMBLY A2A1 (figure 5-36).

3-187. General. The Receiver Mode
Selector Assembly A2A1 contains three
separate and relatively unrelated subassem-
blies. These are Mode Gates Subassembly
AZ2A1A1, Beat Frequency Oscillator and
Amplifier Subassembly A2A1A3, and 500-
kHz Gate Subassembly A2A1A2.

3-188. Mode Gates Subassembly A2A1A1.
Input to the mode gates consists of the if.
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signal from RF Translator Subassembly
A2A6A6 (part of Translator/Synthesizer As-
sembly A2A6). Thisinput, ata500-kHz fre-
quency, passes through emitter follower
A2A1A1Q1, the inputs of two separately gated
filter circuits, and one ungated filter circuit.
During modes of operation when USB audio is
required, and a USB signal is being received,
the input to E14 willbe +20 Vdc; this will then
gate diode CR1 into conduction, and allows the
if. signal to pass through the USB filter
A2A1FL1, tooutput emitter follower A2AT1ALIQ2 §
From the output of Q2, the if. signal
passes through A2A1P1-A3 to the input

of Receiver IF./Audio Amplifier Assem-
bly A2A2, During the USB mode of opera-
tion, the input to terminal A2A1A1E12 will
be a ground input, and diode CR2 will be
back-biased. Simultaneously, the +20~Vdc
input at E14, coupled with the ground input
from E12, back-biases diode CR4. To-
gether, the two back-biased diodes (CR2
and CR4) prevent the if. input signal from
passing through AM filter A2A1FL2. |

3-189. During the AM mode of operation,

the inputs to terminals E12 and E14 are
reversed from that for USB modes. In the

AM mode, then, diode CR1 will be back-
biased, and diodes CR2 and CR4 will be
forward-biased. The if. signal then passes
through AM filter A2A1FL2, to the output !
emitter follower Q2, and out to the input of
IF./Audio Amplifier Assembly A2A2.

3-190. For LSB signals, and their intelli~
gence information, the if. input signal to
A2A1A1 passes through LSB filter A2A1FL3, |
which passes only the LSB components of
the composite if. input signal. This LSB if.
signal is then passed through the LSB out-
put emitter follower Q3, and A2A1P1-A2,

to the input of Receiver IF./Audio Ampli-
fier Assembly A2A3, This LSB if. signal
is used only during modes of operation in
which LSB components exist; there is no
need of gating within the mode gates circuit,
since following assemblies receiving the
LSB if. signal are gated into operation only
during LLSB modes,.

3-191., Beat Frequency Oscillator and
Amplifier Subassembly A2A1A3, The BFO
and amplifier subassembly contains a



variable-frequency Colpitts-type oscillator
A2A1A3Q1, whose center frequency output

is at 500 kHz, This output is fed from the
emitter of Q1l, through buffer amplifier Q2,
to output jack A2A1P2-A4, from where it is
fed to Receiver IF. /Audio Amplifier Assem-
bly A2A2., The BFO signal is fed to only
this one if. /audio amplifier (A2A2), since
this is the assembly which receives the if,
signal during CW modes of operation.

3-192. Initially, the center frequency of
oscillator A2A1A3Q1 is adjusted to 500 kHz
by means of BFO frequency adjust coil L1,
while applying a midrange voltage to input
El from the BFO control A2R6 on the front
panel. During CW operation, the voltage to
A2A1A3EL1 is varied between +7.5 and +20
Vdc., This voltage, applied through R1 to
the voltage-variable capacitor CR1, changes
the tuning of oscillator Q1. Operational ad-
justment of BFO control A2R6 is made to
suit the individual operator receiving the CW
signal.

3-193. 500-kHz Gate Subassembly A2A1A2,
The third circuit of the mode selector, the
500~kHz gate, enables or disables the 500-
kHz carrier-reinsertion signal to the de-
modulation circuits during SSB modes of
operation. A 500-kHz stable-frequency sig-
nal from Frequency Standard Assembly
A2A5 enters the 500-kHz mode gates circuit
at terminal A2A1A2E6. During SSB modes,
input to E5 will be +20 Vdc; this will then
forward-bias diode CR1, and allows the
500-kHz input signal to pass through the
gating circuits to outputs A2A1P2-A3 and
Al, From this jack, the 500-kHz is fed to
the carrier-reinsertion inputs of both Re-
ceiver IF./Audio Amplifier Assemblies
A2A2 and A2A3, which contain the demodu-
lation circuits. During any mode not re-
quiring carrier reinsertion, the input to
A2A1A2E5 will be a ground input, and diode
CR1 will then be back-biased. This prevents
the 500-kHz signal from passing through to
oufput jack A2A1P2-A1l and A3 during those
modes,

3-194. RECEIVER IF./AUDIO AMPLIFIER
ASSEMBLIES A2A2 AND A2A3 (figure 5-37).

3-195. General. Receiver IF./Audio Am-
plifier Assemblies A2A2 and A2A3 are
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identical in their circuitry; the only differ-
ences are in the specific inputs received,

and therefore the specific outputs produced
by each assembly. Assembly A2A2 receives
the if. signal during USB modes of operation,
whereas assembly A2A3 receives LSB if,
signals during any mode for which LSB intel-
ligence exists. In general, only assembly
A2A2 is discussed below. Each if. /audio
amplifier contains four types of circuits: if,
signal amplifiers, audio amplifiers, demod-
ulation circuits, and automatic gain control
(age) circuits. Circuit operation for the
first three types is discussed separately for
the SSB modes of operation, the AM mode,
and the CW mode. The agc circuits, which
are relatively independent of the others, are
discussed by themselves.

3-196. SSB Modes of Operation, The main
500-kHz if. input signal to Receiver IF./
Audio Amplifier Assembly A2A2 is from the
Receiver Mode Selector Assembly A2A1
gating circuits, and enters the if, /audio
amplifier at A2A2P1-A3. From this point,
it passes through four tuned if. amplifiers
(A2Q1, Q4, Q5, and Q6), and is converted
to a balanced, two-line oufput from A2Q6.
The balanced if. output from the secondary
of transformer A2T4 is fed to terminals
A3E12 and A3E10, which are the inputs to
the demodulation circuits. For SSB-type
signals (all modes of operation other than
AM and CW), the balanced if. signal is
applied to the bases of product-detector
stages A3Q1 and Q2, as the push-pull input.
The carrier-reinsertion signal for the
product-detector stages is a 500-kHz signal
from input P1-A2; this input is supplied
from the gating stage of the mode selector,
during those modes requiring such carrier
reinsertion. This signal is applied through
A3R1 and R3, and A3C1 and C4, to the
emitters of the product-detector stages; note
that this input is in-phase to both sections
of the product detector,

3-197. The audio output from product
detectors A3Q1 and Q2, representing the
demodulated intelligence information, is
fed from A3TL1 to output point P1-4. From
this point, the audio is applied to the front-
panel USB LEVELS LINE control A2R2
(from assembly A2A2) or LLSB LEVELS
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LINE control A2R1 (from A2A3), which
allows adjustment of the ultimate output
signal from the equipment. From the line-
level control, the audio is fed back into the
if. /audio amplifier at A2A2P1-6. This
audio input is then fed to audio amplifier
A2Q7. Output from A2Q7 is fed through
emitter follower A2Q8, which produces a
push-pull output audio signal to the bases
of output emitter-follower states A2Q9 and
Q10. The amplified audio output signal re-
sulting from the secondary of transformer
A2T1 is then fed to two places. A push-pull
balanced line audio output is fed from
A2T1-4/6, through P1-12/14, and through
the wiring of the main frame and Filter
Box Assembly A1A1l, to output connectors
on the rear of the equipment, This output
is then connected to external equipments.
The second output from A2A2A2T1 is from
terminal 7, and is fed through P1-3 and
through main-frame wiring to PHONE USB
jack A2J2 (from assembly A2A2) or PHONE
LSB jack A2J1 (from A2A3) on the equip-
ment front panel; this audio is for local
operators' usage,

3-198. AM Mode of Operation. During the
AM mode of operation, the if. input signal
to the if. /audio amplifier enters as before,
and passes through the if, amplifier stages
A2A2A2Q1, Q4, Q5, and Q6. However,
during the AM mode, the product-detector
stages A3Q1l and Q2 will not be operating,
by virtue of having no +20-Vdc input from
P1-18 during this mode. The if. signal
input to ASE10 will at this time be fed
through additional if. amplifier stage A3Q3,
to the input of AM demodulation diode
A3CR2, This stage detects (demodulates)
the AM intelligence in conventional manner,
and feeds the resulting audio signal to the
base of audio amplifier A1Q9. Output audio
from cascaded audio amplifiers A1Q9 and
Q14 is fed through P1-4, to the same front-
panel line-level control as was used for the
SSB audio output previously discussed. The
audio path from the line-level control is
identical to that discussed for the SSB modes
of operation.

3-199. Note that during the AM mode of

operation, the appropriate if. amplifier
A3Q3, and audio amplifiers A1Q9 and Q14,
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are made operative by +20 Vdc received
from P1-17 during the AM mode., For SSB
modes, this +20 Vdc is not applied through
P1-17, and the AM demodulation stages
are not operating.

3-200. CW Mode of Operation, During the
CW mode of operation, the AM demodulation
stages are also used for demodulation; how-
ever, for CW mode, a beat frequency oscil-
lator (BFO) signal is necessary. This BFO
signal is fed into the if. /audio amplifier
A2A2 only, at P1-Al. From this point, the
BFO signal (about 500 kHz, but variable by
means of the front-panel BFO control A2R6)
is fed into the AM detector diode A3SCR2,
through A3C8. In the diode detector, the
BFO signal mixes with the CW if, signal,to
produce the audible beat frequency required,
This audio beat frequency is then fed
through the audio amplifier stages A1Q9 and
Q14, as for the AM audio previously dis-
cussed. Notice that Receiver IF./Audio
Amplifier Assembly A2A3 does not receive
the BFO input signal at P1-A1l, nor do the
AM detector/amplifier stages of A2A3 ever
receive the enabling +20 Vdc from P1-17.
This is because assembly A2A3 is used only
during LSB and ISB modes, during which
only its product-detector circuits are
required.

3-201. Automatic Gain Control Circuits,
The age circuits of the Receiver IF, /Audio
Amplifier Assembly A2A2 or A2A3 produce age
voltages which are applied to if, stages
within this same assembly, and agc voltages
which are fed to stages of the RF Amplifier
Assembly A2A4, to control gain of those
stages. The majority of the age circuits
are contained on AGC Audio Amplifier Sub-~
assembly A2A2A1 (or A2A3A1). The re-
maining agc stages are A2A2A2Q2 and Q3
(or A2A3A2Q2 and Q3). Since the agc cir-
cuits operate similarly in both assemblies,
only assembly A2A2 is discussed below,

3-202. The 500-kHz if. signal from the
output of if. amplifier A2A2A2Q4 is fed to
if. amplifier A1Q8, the input stage to the
agc circuits; the gain of this if. stage is
controlled by AGC ADJ potentiometer
A1R25., Further amplification of the 500-
kHz input takes place in transistor A1Q7,



if this stage is receiving emitter voltage via
switch A1Q13, Switch A1Q13 will be in con-
duction, as controlled by preamplifier A1Q12,
when the front-panel AGC switch A2S3 is in
either the FAST or SLOW position. When
the AGC switch is in the OFF position,
ground potential is applied to the base of
preamplifier A2A2A1Q12, cutting it off. This
allows switch A1Q13 to be biased off, dis-
abling amplifier A1Q7 and, therefore, the
entire age function,

3-203. When the agc function is in use, two
if, outputs of the same polarity but different
amplitudes will be taken from the secondary
of transformer A1T1. The larger of these
two signals is rectified by detector ALCR5
to provide a charging potential for capac-
itor A1C5. The smaller signal is rectified
by detector A1CR4 to provide a charging
potential for capacitor A1C3, The dc volt-
ages on capacitors A1C5 and A1C3 provide
base bias and emitter bias, respectively,
for coincidence detector A1Q6, When a
relatively steady rf signal is being received,
coincidence detector A1Q6 will be back~-
biased.

3-204. If the rf input signal should be
interrupted (or suddenly drop fo a much
lower level), capacitor A1C5 begins to dis-
charge through resistor A1R19, while capac-
itor A1C3 begins to discharge through re-
sistor A1R13, The rates of discharge of the
two capacitors are such that eventually co-
incidence detector A1Q6 will be forward-
biased, At this time, both transistors A1Q6
and A1Q15 start to conduct, The time inter-
val from the loss of signal to the turnon of
A1Q6 provides the agc hang time, (The
hang time is of sufficient duration so that
the charge across capacitor A1C3 remains
relatively constant during the reception of
intermittent voice signals.) Capacitors
A1C3 and A1C5 now discharge together at

a faster rate through the conducting transis-
tors A1Q6 and A1Q15. This portion of the
discharge provides the age decay time. If,
during this process, the rf input is resumed,
coincidence detector A1Q6 will be immedi-
ately reset as described,

3-205, With front-panel AGC switch A2S3
in the SLOW position, preamplifier

e
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A2A2A1Q11 will be cut off, thereby allowing
switch A1Q10 to be forward-biased from the
+20-Vdc supply voltage. This action con-
nects capacitor A1C14 in parallel with capac-
itor A1C3, to increase greatly the agc hang
and decay time, In FAST agc operation,
preamplifier A1Q1l1l is forward~biased and

its conduction through resistor A1R38 causes
switch A1Q10 to be cut off,

3-206. The voltage across capacitor A1C3
(or the parallel combination of capacitors
A1C3 and A1C14) also serves as the base
bias for emitter follower A1Q4. As the rf
input signal level increases, this voltage will
tend to become more positive, and the re-
sulting increased conduction of emitter fol-

lower A1Q4 will cause a more positive dc

voltage to be applied to the base of dc am-~
plifier A1Q3. Thus, the output of the
emitter of dc amplifier A1Q3, which is
applied to the IF, Amplifier Subassembly A2
as its agc control voltage, becomes more
positive. The result of applying this in-
creasingly positive agc voltage is to reduce
the gain of the if. amplifier chain, to main-
tain a nearly constant if, signal level to the
demodulating circuits. Conversely, a de-
crease in the rf input signal level will result
in a decrease in the if. agc voltage to raise
the gain of the if, amplifier chain.

3-207. The agc voltage applied to RF
Amplifier Assembly A2A4 is generated
through the action of dc amplifiers
A2A2A1Q2 and A1Q1l. As a result of an
increase in rf input signal level, conduction
of dc amplifier A1Q3 will increase, causing
an increase in the forward-biasing voltage
on the base of dc amplifier A1Q2, This, in
turn, will raise the base voltage on dc am-
plifier A1Q1, and the resulting decreased
conduction of this stage will cause the col-
lector to go to a more negative dc voltage,
The emitter voltage of dc amplifier A1Q1 is
fed through diode A1CR1 to RF Amplifier
Assembly A2A4, where the application of
the more negative age voltage to the grids
of the two rf amplifier stages reduces their
gain, Conversely, a decrease in the rf
input signal level will result in a less nega-
tive agec voltage, to raise the gain of the rf
amplifiers. Diode A2A2A1CR1 prevents
any positive dc levels from being applied to
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the rf amplifier circuits. When operating in
FAST agc mode, +20 Vdc is applied through
the AGC switch A283 to switch A2A2A1Q5.
This action grounds capacitor A1C1 and pre-
vents oscillations in the rf-if,-agc loop.

3-208, When an extremely low rf input sig-
nal (at or near the threshold of receiver
sensitivity) is being received, dc amplifier
A1Q2 will be slightly back-biased and dc
amplifier A1Q1 will be at maximum conduc-
tion. Under this condition of extremely low
input signal, it is undesirable to apply any
agc control to the rf amplifiers until a more
favorable signal-to-noise ratio occurs. The
desired delay in applying any agc to the rf
amplifiers is introduced by adding diodes
A1CR2 and A1CRS3 in series with the emitter
of dc amplifier A1Q2, Therefore, the rf
input signal level must increase to a level
where the forward-bias voltage applied to the
base of A1Q2 overcomes the forward-bias
requirement of the two diodes, in addition

to that required for dc amplifier A1Q2 itself,

3-209, Manual control of rf and if. gain is
provided when the front-panel AGC switch
A283 is in the OFF position, by application
of a variable dc voltage (at A2A2P1-21) to
the base of amplifier A2A2A1Q3. This input,
from the RTF GAIN control A2RS3, controls
conduction of dc amplifier A2A2A1Q3, and
thereby controls the if. signal levelto A2Q4,

3-210. RF AMPLIFIER ASSEMBLY A2A4
(figure 5-38). The rf amplifiers V1 and V2
of RF Amplifier Assembly A2A4 are con-
ventional tuned circuits, capable of tuning
over the range from 2,0 to 29. 9999 MHz,
As indicated in chart 3 on figure 5-38, por-
tions of three of the 28 turret subassemblies
A2 through A29 are used to tune a 1-MHz
band (e.g., for 2-MHz tuning, subassem-
blies A20, A25, and A2 are involved).
Selection of the appropriate portions of each
of these turret subassemblies is accom-
plished mechanically by rotation of the MHz
controls on the front panel.

3-211. In order to tune to the desired fre-
quency within the 1-MHz band, the 100 and
10 kHz controls are used to select grid and
plate tank-capacitor subassemblies, as
shown in charts 2 and 1 on figure 5-38, For
example, in tuning to 550 kHz within any
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MHz band, capacitors C15 and C16 of sub-
assemblies A30, A33, A34, and A37 tune
the 100-kHz increment (0.xx MHz), and
capacitor C6 of subassemblies A31, A32,
A35, and A36 tunes the 10-kHz increments
(0. 0x MHz).

3-212, The selection of the desired 1-MHz
band is accomplished by rotating the front-
panel MHz controls to the desired frequency.
These controls are not mechanically con-
nected to the turret; instead, the controls
rotate switch wipers in Receiver Code Gen-
erator Assembly A2A7, This results in an
output from the code generator of a five-line
code consisting of circuit grounds and opens.

3-213. One such five-line combination for
each frequency band is applied through con~
tacts 1 through 50of A2XA4P1, and from there
to the turret decoder S1. The decoder con- H
nects the ground(s) from the code generator
to relay K1, which, when energized, applies
+28 Vdc to motor Bl (via relay contacts 2
and 5). As the motor drives the turret and
the turret decoder, relay K1 remains
energized until the decoder reaches a posi-
tion where its contacts are the complement
of the code generator contacts (e.g., if the
code generator output is 10000, where "1"
represents a ground, and "0" an open cir-
cuit, the decoder will rotate until its con-
tacts reflect the code 01111). Since the
ground for relay K1 is supplied by a "1" bit
of the code generator output, the decoder
switch is rotated until its contacts are open.
At this time, turret rotation ceases, and the
turret assemblies are positioned as required
to connect the tuning elements that will tune
the rf amplifier stages to the selected fre-
quency band,

3-214., FREQUENCY STANDARD
ASSEMBLY A2A5 (figure 5-39). Refercnce
to the schematic diagram of Frequency
Standard Assembly A2A5, and the stage
names thereon, shows the same signal flows
and outputs as are described in paragraph
3-133. The basic temperature-controlled
5-MHz oscillator and the divider circuits
are conventional-type circuits,

3-215. A unique circuit within the fre-
quency standard is located at the output of
times~-two multiplier A2A4A2Q11. The



5-MHz signal from the collector of A2Q11 is
applied to full-wave rectifier circuit A2CR6
and A2CR7. The ripple frequency from
these full-wave rectifiers is at 10 MHz,
This 10-MHz signal (ripple) is then filtered
through the 10-MHz bandpass filter circuits,
and is fed to the 100-kHz Synthesizer Sub-
assembly A2ZA6A2 (via A2XA5P1-A5 output).

3-216. TRANSLATOR/SYNTHESIZER
ASSEMBLY A2A6 (figure 5-40).

3~217. General, The chassis of Trans-
lator/Synthesizer Assembly A2A6 serves
only as a base and an interconnection/inter-
face mount for the six individual subassem-—
blies (A2A6A1 through A2A6A6) which per-~
form the synthesization of mixer frequencies
and the frequency translation required for
tuning. Subassemblies A2A6A1 through
A2A6A5 perform the frequency synthesiza-
tion, and subassembly A2A6A6 performs

the frequency translation. Figure 5-40
identifies the inputs/outputs and signal
origins/destinations for connections between
the translator/synthesizer and other assem-
blics of the equipment, This schematic dia-
gram should be used in conjunction with the
schematic diagrams for subassemblies
A2A6A1 through A2A6A6 (figures 5-41
through 5-46) when tracing an input or out-
put signal to or from these subassemblies,

3-218. The translator/synthesizer chassis
contains no controls, However, when the
subassemblies are mounted on the chassis
and the entire assembly is installed in Re-
ceiver Main Frame A2, the front-panel kHz
controls mechanically connect (by means of
chain-drive mechanisms) to various fre-
quency selection controls of subassemblies
A2A6A2 and A2A6A3, These mechanical con-
nections are indicated in figure 5-40.

3-219. 1-MHz Synthesizer Subassembly
A2A6A1 (figure 5-41), Reference to the
schematic diagram and to the signal flow
discussion for the 1-MHz Synthesizer Sub-~
assembly A2A6A1 (refer to paragraph 3-83)
will enable easy tracing of signals and
identification of specific stages of this
assembly, which are for the most part con-
ventional circuits.

%
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3-220. A somewhat unconventional circuit
within the 1-MHz synthesizer is the voltage-
controlled variable crystal-oscillator circuit
(A2A6A1A1 stages). The dc error-
correction voltage developed in the labelled
stages of A2A6A1 is applied to the variable-
capacitance diodes of the A2A6A1A1 circuits,
to make the oscillator output exactly at the
desired frequency.

3=-221. Another unconventional circuit
within the 1-MHz synthesizer is that which
develops a spectrum of frequencies to lock
the output of the assembly to exact harmon-
ics of 1 MHz. Operation of these circuits
is described below,

3-222, Generation of the required spectrum
is accomplished Ly the action of shaper am-
plifiers A2A6A1A3Q1l through A3Q3 and their
associated components, The sinusoidal 1-
MHz signal across inductor A3L2 is applied
to diode clipper A3CR3, which allows only
the negative portion of the waveform to
appear at the base of shaper amplifier A3Q1.
The negative-going peaks drive amplifier
A3Q1 into saturation, to produce positive—
going pulses (with a fast rise time) at its
collector. In turn, shaper amplifier A3Q2
is driven into saturation by the positive-
going pulses, and produces negative-going
pulses at its collector, The negative pulses
are fed to the base circuit of shaper ampli-
fier A3Q3, where the time constant is such
that the waveform will be differentiated. The
negative portion of the differentiated signal
drives amplifier A3Q3 into saturation, and
the resultant output is differentiated by
resistor A3R15 and inductor A3L.3. Only the
positive~-going portion of the signal across
inductor A3L3 is passed through diode
A3CRS to become a train of narrow, positive-
going pulses, having a repetition frequency
of 1 MHz and providing a uniform spectrum
of frequencies in 1-MHz increments over

the range of interest from 1 to 25 MHz.

3-223, The combination of signals applied
to mixer A3Q4 (the signal from 1-MHz oscil-
lator subassembly Al at the emitter, and

the 1-MHz spectrum at the base) produces a
wide range of sum and difference frequencies.

- However, since the components in the output
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(collector) circuit form a bandpass filter
tuned to 1.5 MHz, only those mixer products
at or near 1.5 MHz appear at the output of
A3T1. These signals are then fed to the
error-voltage stages, which develop the re-
quired dc correction voltage to apply to the
stages of 1-MHz oscillator subassembly Al.

3-224. 100-kHz Synthesizer Subassembly
A2A6A2 (figure 5-42), The stages of the
100-kHz Synthesizer Subassembly A2AG6A2
are conventional-type oscillators, followed
by integrated-circuit (IC) mixing stages.
Reference to the schematic diagram and the
functional description in paragraph 3-89 will
enable tracing of the signals through this
subassembly, and identification of the
stages. Unusual features associated with
the IC mixing stages are described in the
following paragraphs.

3-225, Mixer stages A2A6A2A4Ul and U2
utilize type 911CE integrated circuits,
These are rf/if. amplifiers, which provide
rf mixing or amplification at frequencies up
to 250 MHz, The 10-kilohm resistances
connected between pins 1 dnd 7, and 8 and
10, provide correct impedance matching
between the IC input/output points and the
Btuned rf transformer circuits of A4T1, T2,
T7, and T8, The capacitors between pins

1 and 7,and 8 and 10, tune the input/output
transformers to the frequency bands appro-
priate to the input/output frequencies.

3-226. The 51-ohm resistors between pins
4 and 6 of the IC's provide correct termina-
tion for the 4.553~ to 5.453-MHz signal fed
to mixers A4Ul and U2, In order to operate,
each IC requires a positive voltage at

pin 2 and a simultaneous ground at pin 5.
Capacitors A4C7 and C26, connected at pin

9 of the IC's, provide rf bypassing for the
internal biasing circuits of each IC,

3-227, Only half of the circuits of hi-band/
lo-band mixer/amplifier subassembly A4
are operative at any one time, depending on
whether the hi band (32.4 to 33.3 MHz) or
lo band (22.4 to 23.3 MHz) is required in
RF Translator Subassembly A2A6A6, The
lo-band circuits are discussed first.

3-228, The 27,847-MHz output from the
17.847-/27.847-MHz mixer subassembly
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A2A6A2A3 is coupled to IC mixer A4U1 by
transformer A4T1. The signal from the
4.553- to 5.553-MHz oscillator subassembly
Al is coupled to mixer A4Ul through capac-
itor A4C5. When the hi-/lo~band control
input at P1-4 is +20 Vdc, mixer A4Ul and
trap amplifier A4Ql are made operative.
Mixer A4Ul receives positive voltage at pin
2 (through A4R5) and amplifier A4Q1 re-
ceives positive emitter voltage (through
A4R11). At the same time, mixer A4U2 and
trap amplifier A4Q2 are made inoperative
by the positive potentials applied to their
circuits by this input, The output of mixer
A4U1l is in the 22, 4- to 23.3-MHz band, All
other products of the mixer, except for a
small amount of the 17, 847-MHz component,
are eliminated by the triple-tuned filter com-
posed of A4T2 and T3, transformer A4T4,
and capacitors A4C9, C10,and C11. From m
the triple-tuned filter, the signal is coupled
through capacitor A4C12 to the base of am-
plifier A4Q1. The collector circuit of trap
amplifier A4Ql is parallel-tuned to 17, 847
MHz, which provides attenuation and
effectively eliminates the 17, 847-MHz com~
ponent from the output signal. The output
of trap amplifier A4Q1 is coupled through
transformer A4T6, gating diode A4CR1,

and capacitor A5C2 to emitter follower
A5Ql, the output of which is fed out through
P1-A2 andisalso fed to agc amplifier A5Q2.
Note that diode A4CR1 is conducting by
virtue of the positive lo~band control voltage
it receives through resistor A4R14.

3-229, The hi-band circuits are similar to
the lo-band circuits., When the hi-/lo-band
control input at P1-4 is at ground, mixer
A4U2 and trap amplifier A4Q2 are enabled,
and mixer A4Ul and trap amplifier A4Q1l
are rendered inoperative, Diode A4CR1 is
gated off during the hi-band operation, The
27,847-MHz output from the 27, 847-MHz
mixer A3 is coupled to mixer A4U2 at pins
1 and 7, and the 4. 555~ to 5, 453-MHz signal
from oscillator A1Q1l is coupled to mixer
A4U2 at pin 6. The output of mixer A4U2 is
a frequency in the 32,4~ to 33.3-MHz band.
All other products of the mixer, except for
a small amount of the 27, 847-MHz compo-
nent, are eliminated by the triple-tuned
filter composed of transformer A4T8, T9,
and T10., and capacitors A4C31, C32, and
C33. From the triple-tuned filter, the




signal is coupled to the base of trap ampli-
fier A4Q2, the collector circuit of which is
parallel-tuned to 27, 847 MHz to eliminate
the 27, 847-MHz signal. The output of trap
amplifier A4Q2 is coupled through capacitor
A4C39, transformer A4T12, and diode
A4CR2 ( conducting when the ground input is
at P1-4) to the base of emitter-follower
A5Q1, via capacitor A5C2,

3-230, The agc subassembly A5 consists
of age amplifiers A5Q2 and Q3 and detector
A5Q4. These circuits produce an agc volt-
age to control the gain of mixer A2Q1. The
22,4- to 23.2-MHz or 32,4~ to 33.3-MHz
output from the hi-band/lo-band mixer
amplifier A4 is coupled to the base of agec,
amplifier A5Q2 via emitter follower A5Q1,
Inductor A51.2, a peaking coil, compensates
for high-frequency roll-off and provides for
uniform agc output for both hi- and lo-band
operation,

3-231. With no input signal from A5CS8,
detector A5Q4 would be conducting, and
capacitors A5C10 and C11 would be un-
charged, Diode A5CR1 clamps the positive
voltage at the base of A5Q4 to prevent ex-
cessive emitter-base current flow, The
negative halves of the rf input through A5C8
cause cutoff of A5Q4, and capacitors A5C10
and C11 charge to a positive value that is
proportional to the amplitude of the rf input.
This is the positive agc voltage.

3-232, 1- and 10-kHz Synthesizer Sub-
assembly A2A6A3 (figure 5-43). This subas-
sembly contains mixing and filtering circuits
very much like those used in 1-MHz Synthe-
sizer Subassembly A2A6A1 and 100-kHz Syn-
thesizer Subassembly A2AG6A2, Reference to
paragraph 3-100 in conjunctionwiththe sche-
matic diagram of the subassembly will enable
easy identification of stages and their signals.

3-233. A unique feature of the 1- and 10-
kHz synthesizer is that its output signal
(7.089 MHz at A4T1) carries composite
frequency-error information relating back
B to signals from the 5.16- to 5.25-MHz
oscillator Al and the 1, 850- to 1.859-MHz
oscillator A2, This 7.089-MHz error
signal is applied to the 100-Hz
Synthesizer Subassembly A2A6A4 in such a
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manner as to cancel frequency errors of
other signals within the synthesization cir-
cuits. Refer to the frequency stability and
error cancellation discussions (paragraph
3-133 and 3-125) for detailed information
on errvor cancellation,

3-234. 100-Hz Synthesizer Subassembly
A2A6A4 (figure 5-44), The 100-Hz Synthe-
sizer Subassembly A2A6A4 receives a
7.089-MHz error-signal input from 1- and
10-kHz Synthesizer A2A6A3 (at A2A6XA4P1-~
A2), and additively mixes it with a 11, 0- to
11.9-kHz internally-generated signal to
produce output signals from 7.1000 to
7.1009 MHz (variable in 100~-Hz increments).
In the receiver application only, when
vernier tuning is available, the 100-Hz syn-
thesizer produces a 7.0998- to 7.1012-MHz
output at A2A6XA4P1-A1; this signal fre-
quency is continuously variable between the
noted limits. For either receiver or frans-
mitter application, the output signal from
A2A6XA4P1-A1 is fed to 100-kHz Synthe-
sizer Subassembly A2A6A2, where it is
applied to mixer circuits to effect 100-Hz
incremental (or continuously variable)
tuning changes,

3-235. Referring first to sheet 1 of figure
5-44, the basic internal oscillator, which
produces (indirectly) the required 11. 0- to
11.9-kHz signal, is A2A6A4A2Q2, This
stage is a voltage-variable, loop-controlled
oscillator, which produces a 110- to 119~
kHz output at the secondary of transformer
A2T1, The specific frequency of A2Q1
oscillation is controlled by the variable
tuning elements A2CR6 through A2CRS,
These elements receive their controlling

dc voltage from phase detector A2U1 and

dc amplifier A2Q1 (when under 100-Hz
incremental tuning control), or from the
variable dc voltage input at P1-5 (for re- W
ceiver application only, when under vernier
tuning control),

3-236. The 110- to 119-kHz signal from
oscillator A2Q2 is fed through transformer
A2T1, to limiter diodes A2CR4 and A2CRS5,
to buffer amplifier A2Q3. The sinusoidal
output of buffer amplifier A2Q3 is fed to the
base of pulse shaper A1Q6. Stages A1Q6
and A1Q5 are connected in a Schmitt-trigger

Change 1 3-43
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configuration, and convert the sinusoidal
input to A1Q6 into square pulses output al
the collector of amplifier A1Q5; this
squared output signal (at a 110~ to 119-kHz
rate) is then suitable as the input to the
digital decade-divider stages (integrated
circuits A1Ul and A1U3).

3-237. The decade-divider stages perform
normal 10/1division of the input signal rate,
except as modified by the count-altering
gate-control signals received at A1E4
through A1E7. These gate-control voltages
applied are positive voltages to four lines of
a six-line AND circuit. The output from
the six-input AND circuits (A1CR3 through
A1CR14) will be a positive voltage until all
of its six inputs are simultaneously at
ground potential; at this condition only, the
AND circuit output changes to a 0-volt level.

3-238, ~For illustration, assume that a
113~-kHz output is desired from oscillator
A2Q1 (as determined by the Hz tuning con-
trol), For this Hz control position, circuit
tracing will reveal that positive voltages
from the Hz frequency control are received
at terminals A1E4, E5, and E7. Next,
assume that the reset pulse (from A1Q9)
occurs; this reset pulse is applied to pin 6
of the decade dividers A1U3 and A1U2 to
cause them to reset to their 0-count states,
Simultaneously, the reset pulse is applied
to pin 6 of flip-flop A1U4, causing it to pro-
duce a positive voltage level output at its
pin 7. Analysis of the decade-divider out-
puts would show that the outputs at pins 3,
2, 1, and 8 are all simultaneously ground
levels at the O-count. The decade-divider
0-volt (ground) outputs cause a 0-volt poten-
tial at the junctions of their associated
connected-pair decoder diodes (A1CR5/CRS,
A1CR4/CR7, etc.). However, at this 0-
count state, the positive pin 7 output from
A1U4 to A1CR13 causes cutoff of AICR13,

@ This allows the +4 Vdc, through A1R37 and
A1CR14, to produce a positive voltage level
on the common AND circuit output line;

this voltage is fed to the base of pulse ampli-
fier A1Q1 and keeps that stage cut off.

3-239. Now consider the input pulses (at
the assumed 113-kHz rate) into pin 5 of
decade divider A1U3, The dividers A1U3

3-44 Change 1
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and A1U2 will count the first 100 pulses
(following the reset pulse)and will again be at
their 0-count (all ground-level outputs) con-
dition. On the 100th count, however, a trans-
ition from a positive level to a ground level
occurs from A1U2, pin 8. This transition is
fed through inverter amplifier A1Q8 to flip-
flop A1U4, which now produces a ground-
level output from pin 7. A1CR13 is now for-
ward-biased,resulting in 0 Vdc at the cathode
of AICR14. However, since the input pulses
to decade divider A1U3 are continuing while
A1U4 is changing its state, there will continue
to be at least one positive voltage input to the
six-input AND circuit, and pulse amplifier
A1Q1 will continue to receive a positive-
level output from the AND circuit. Thirteen
pulses afterthe 100th (i.e., at the 113thpulse),
the count lines (at pins 3 and 2 of A1U3, and
at pin 3 of A1U2) will all simultaneously pro-
duce ground-level outputs. This now permits
the voltage at the base of A1Q1 (AND circuit
output) to change from a positive level to a
ground level. Pulse amplifier A1Q1 is now
pulsed on; the resulting output pulse from
A1Ql1 momentarily pulses buffer amplifier
A1Q2 on, and the negative pulse from the
A1Q2 collector triggers the reset one-shot
multivibrator A1Q3/Q4.

3-240. The resulting positive pulse from
the collector of A1Q4 is fed through emitter-
follower A1Q9; this output is the reset pulse,
which is applied as described to pin 6 of
decade dividers A1U3 and A1U2, and to pin 6
of flip-flop A1U4, to reset these circuits to
the 0-count condition. The next counting
cycle of 113 pulses is then begun, In re-
sponse to the assumed Hz switch setting,
one reset pulse occurs for each 113 cycles
of oscillator A2Q2, which will be oscillating
at a 113-kHz rate; therefore, the reset
pulses occur at a 1-kHz rate (113 kHz/113).

3-241. The reset pulses are compared in
phase detector A2U1 with 1-kHz reference
pulses (P1-A3 input). As long as A2Q2
oscillates at 113 kHz, the phase detector
output dc voltage (fed through A2Q1 and
A2FL1 to the variable tuning elements for
A2Q2) will maintain A2Q2 oscillation at that
rate. Any variaicion of A2Q2 output fre-
quency causes reset pulses at other than the
1-kHz rate; phase detector A2U1 then pro-
duces an output whose magnitude and




direction of change are such as to retune
oscillator A2Q2 to 113 kHz (the assumed
selected frequency). In this way, by divid-
ing the A2Q2 frequency by ratios of 110/1
to 119/1 (as controlled by the Hz frequency
control switch), the counter and phase-
detector circuits maintain A2Q2 oscillation
at the selected frequency (of its 110- to
119-kHz range).

3-242. Now, consider the input to decade
divider A1UL (from pulse shaper A1Q5).
This 110- to 119-kHz input is divided by 10,
in normal decade-counting manner, to pro-
duce a 11.0- to 11. 9-kHz signal to ampli-
fier A1Q7. Output from A1Q7 is fed through
emitter follower A3QLl, as the 11.0- to
11.9-kHz input to the emitter of mixer
A3Q2. This stage receives the 7. 089-MHz
signal from P1-A2, and additively mixes

its two inputs to produce the desired 7.1000-
to 7.1009-MHz output. The mixer output is
filtered and fed through stages A3Q3 and
A3Q4 to P1-A1 output. Gain of A1Q4 is ad-
justable by means of A3R20, to set the
amplitude of the 7.1000- to 7, 1009-MHz out-
put signal,

3.243. 1In the receiver application, where
continuous vernier tuning is available, the
frequency of oscillator A2Q2 is controlled
by a variable dc voltage received at P1-5
from the Hz vernier frequency control, The
A2Q2 frequency in this mode is 108 to 122
kHz. During vernier tuning, phase detector
A2U1 is disabled by removal of the +4 Vdc
at P1-2, Only decade divider A1U1 is
operating during the vernier tuning mode,.
All stages following A1U1 perform as
described for 100-Hz incremental tuning
changes.

3-244. Spectrum Generator Subassembly
A2A6A5 (figure 5-45). Spectrum Generator
Subassembly A2A6A5 generates accurate
spectra (frequencies) upon which the fre-
quency error-correction processes in the
tuning circuits are based. As shown in the
schematic diagram, the spectrum generator
contains four subassemblies, individually
concerned with generation of 100-kHz, 10-
kHz, and 1-kHz spectra, and with 1-kHz
pulse generation. The single basic input,
from which all outputs are derived, is the

NAVELEX 0967-428-2010

stable 500-kHz signal (at AZA6XADA1J1)
from Frequency Standard Assembly A2A5.

3-245. The 500-kHz sinusoidal input is
applied through A2A6A5A1L2 and A1C3, to
normally nonconducting trigger amplifier
Al1Ql. The negative portions of the 500-
kHz input cause 500-kHz positive output
pulses from A1Q1l, which trigger the divide-
by-five multivibrator A1Q2/Q3. The initial
oscillation rate of the A1Q2/Q3 circuit is
adjusted by count adjust potentiometer A1RS5,
so that it operates as a synchronized divide-
by-five circuit, producing 100-kHz output
pulses from the collector of A1Q3. The
time constants within the A1Q2/Q3 circuit
are such that the 100-kHz pulses from

A1Q3 are approximately 0.8 us in duration.

3-246, The 100-kHz, 0.8-us pulses are
fed to gate amplifier A1Q4, and cut that
stage off. When conducting, A1Q4 swamps
the A1T1 winding of keyed oscillator A1Q5.
This stage functions as a swamped blocking
oscillator. When A1Q4 is cut off, keyed
oscillator A1Q5 oscillates to produce a
spectrum of frequencies centered around its
natural resonant 16-MHz frequency, and
which are spaced exactly 100 kHz apart.
This output (spectrum) is fed through load-
isolating amplifier A1Q6, through the
broadband-filter circuit A1L3, C17, C18,
C19, R22, R25, and T2,to A1J2. The
broadband-filter circuit passes only the
spectrum frequencies in the desired range
of 15.3 to 16.2 MHz,

3-247. The remaining divider and keyed
oscillators operate in the same manner as
that described this far. The outputs pro-
duced are (1) a spectrum of frequencies
centered around 3, 86 MHz, spaced 10 kHz
apart (from oscillator A2Q6); and (2) a
spectrum of frequencies from 0. 122 to
0.131 MHz, spaced 1 kHz apart (from A3J1).
Output from pulse inverter A4Q1 consists
of 1-kHz pulses, which are fed to the 100-
Hz Synthesizer Subassembly A2A6A4,

3-248. RF Translator Subassembly
A2A6A6 (figure 5-46). The RF Translator
Subassembly A2A6AG6 contains the frequency
translation (mixing) circuits, where the
frequency down-conversion (receiver
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application) or up-conversion (transmitter
application, occurs. Assemblies within the rf
translator are subassembly A1, and the cord-
wood-type mixer subassemblies mounted
thereon. The mixer subassemblies are (1)
1-MHz mixer and alc subassembly A1A1,
which contains the highest frequency transla-
tion stage; (2) 100-kHz mixer subassembly
A1A2, which contains the midrange frequency
translation stages; and (3) the 1- and 10-kHz
mixer subassembly A1A3, which contains
the lowest frequency translation.

3-249. To facilitate use of the same fre-
quency translation circuits in both a receiver
application (requiring down-conversion) and
a transmitter application (requiring up-con-
version), the rf translator contains gating
diode circuits which control the signal-flow
directions to suit each application. In the
receiver application, the main rf signal from
RT Amplifier Assembly A2A4 is directedinto
the 1-MHz mixer AlA1l (highest frequency
translation circuits), where down-conversion
to a first if. occurs. This first if. signal is
then directed to the 100-kHz mixer A1A2,
where a second down-conversion occurs. The
resultant second-if. signal is then directed
to the 1- and 10-kHz mixer A1A3, where the
third (and final) down-conversion occurs to
produce the 500-kHz final if. signal. It is
this 500-kHz signal which is demodulated to
extract the voice, CW, or teletype intelli-
gence signals.

3-250. In the transmitter application of the
rf translator, the main input signal consists
of a 500 kHz signal from the Transmitter IF,
Amplifier Assembly A2A12, which has been
modulated by the CW, voice, and/or teletype
inputs to the transmitter. This modulated
500-kHz signal is directed to the 1- and 10-
kHz mixer A2A6A6A1A3, where up-conver-
sion occurs, to produce a first if, signal.
The modulated first if. signal is then direc-
ted to the input of the 100-kHz mixer A1A2,
where a second up-conversion occurs to
produce a second if, output. From the 100-
kHz mixer stages, the second if, output is
directed to the input of the 1-MHz mixer and
alc A1A1l, where a third up-conversion pro-
duces the final transmitter output frequency
signal which is then directed to the RF Am-
plifier Assembly A2A4 for amplification.

3-251. To follow the signal flow through
the rf translator circuits, first consider
the gating diodes and their conditions of
conduction (passing rf signals) or cutoff
(blocking passage of rf signals). The dc
voltages or grounds received at A1J1,J2,
and J4 determine the gating-diode biasing.
For the receiver application, the A1J2 input
is at ground, and the A1J4 input is +20 Vdc.
The A1J1 input may be either +20 Vdc or
ground, as controlled by the main-frame
hi-/lo-band relay A2K2. When the mixing
processes require use of lo-band filter
A2AB6A6A1FL1, the ALJ1 input is +20 Vdc;
this input then biases diodes A1CR4 and
A1CR6 into conduction, and directs the rf
signals to flow through 20-MHz filter
A1FL1l. For hi-band operation, the A1J1
input is a ground, causing forward-biasing
of diodes A1CR5 and A1CR7, to direct rf
signal flow through 30-MHz filter A1FL2.

3-252. When the rf translator is employed
in a receiver, the A1J2 and Al1J4 inputs
cause forward-biasing of the following gating
diodes: A1A1CR2 and CR4, A1A2CR2 and
CR4, and A1A3CR1 and CR3. The input rf
signal from the rf amplifier then enters at
AlEl and is fed to mixer A1A1UlA. This
mixer receivesthe injection signal at pin 2,
and performs the first down-conversion,
The first if. signal from the A1A1U1lA out-
put is fed through A1A1CR4 to the inputs of
the 30-MHz and 20-MHz filters A1FL2, and
A1FL1, Depending upon the hi-band/lo-
band input from A1J1, the first if. signal
passes through one of the filters, through
A1A2CR2, to the input of mixer A1A2UL.

3-253. In mid-frequency integrated circuit
mixer A1A2U1, the signal from A1A2CR2 is
mixed with a local oscillator injection sig-
nal received from A1E7 (from 100-kHz Syn-
thesizer Subassembly A2A6A2) to perform
the second frequency down-conversion, The
resulting second if, signal from
A2A6A6A1A2U1 passes through A1A2CR4,
through 2, 85-MHz filter A1A3FL3 and
A1A3CR1, to the input of mixer A1A3UlA.
The local oscillator injection signal to
A1A3U1lA is received from the output of
amplifier A1A3Q2, whose input is a
controlled-~level signal.




Subassembly A2A6A3. Stage A2A6A6A1A3ULA
performs the third frequency translation,

and produces the 500-kHz if. signal in the
receiver application. This 500-kHz if. sig-
nal passes through A1A3CR3, through
A1A3Q1, to the output jack P2-A1l, RCVR
GAIN ADJ control A1R16 permits setting the
500-kHz if. output to a desired amplitude.

3-2564. Notice that both the highest fre-
quency translation mixer circuits (A1A1U1A)
and the lowest translation frequency circuits
(A1A3U1A) contain circuits which maintain
the local oscillator injection signals to those
mixers at preset amplitudes, to ensure con-
stant-level mixer outputs. In the highest fre-
quency stages (of 1-MHz mixer A1Al), this
injection signal agc is developed by rectify-
ing an rf output from amplifier A1A1Q2 (via
A1A1CR5) and applying the resulting dc
voltage (after amplification in stage
A1A1U1B) to one input of dual-input FET
amplifier A1A1Q1. The dc input at pin 2 of
A1A1Q1 controls the gain of that stage,
thereby controlling the rf signal level from
A1A1Q1 to A1A1Q2 input. Since stages
Al1A1Q1, Q2, and UlB form a closed loop,
any change in output rf level from A1A1Q1
will cause a change in the A1A1Q2 output,
This change will vary the dc level to (and
therefore from) A1A1U1B. The direction
and amplitude of the A1A1U1B output

change, when applied to A1A1Q1 input 2,
then increases or decreases the A1A1Ql
gain as necessary to return the A1A1Q1 rf
signal output level to its correct preset
level,

3-255. In the lowest frequency mixer
stage (1- and 10-kHz mixer and alc A1A3),
stages A1A3Q1l, Q2, and UlB perform the
same type injection-signal level control as
did stages A1A1Q1l, Q2, and U1lB in the 1~
MHz mixer and alc subassembly A1AL.

3-256. When the rf translator is used in a
transmitter, the various subassemblies
still receive signals in the same ranges (as
for receiver application), but now perform
frequency up-conversion in each mixer.
Analysis of the inputs to A1J4 and A1J2 for
transmitter application will show that the
following diodes are now forward-biased, to
pass rf signals: A1A1CR1 and CR3,
A1A2CR1 and CR3, and A1A3CR2 and CR4.
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3-257. Tracing the modulated 500-kHz sig-
nal received from the Transmitter IF.
Amplifier Assembly A2A12 (received at
input A2A6A6P2-A2), it will be found that
the signal flows first to the 1- and 10-kHz
mixer and alc subassembly A1A3, where
frequency up-conversion occurs, The out-
put from A1A3U1lA is then directed through
A1A3CR4, through 2. 85-MHz filter A1FL3,
through gating diode A1A2CR1, to the input
of mixer A1A2U1, The up-converted output
from A1A2U1 then passes through A1A2CR1,
through filter A1FL1 or A1FL2 (as directed
by the lo-band/hi-band input to A1J1),
through A1A1CR1, to the input of the 1-MHz
mixer A1A1ULA. The up-converted output
from A1A1UlA will be the final frequency

to be transmitted.

3-258, The A1A1UlA output signal passes
through gating diode A1A1CR3, to output
jack P3-A2, which feeds the signal to RF
Amplifier Assembly A2A4. The mixer alc
circuits operate as described for the re~
ceiver application, to maintain constant
injection signal levels to the lowest and
highest frequency mixers,

3-259. In both receiver and transmitter
applications, the specific injection signal
frequencies to the mixers are determined
by the synthesizing circuits of RF Trans-
lator/Synthesizer Assembly A2A6. These
frequencics will automatically be corrected,
to combine and mix to produce the final out-
put frequencies required.

3-260. RECEIVER CODE GENERATOR
ASSEMBLY A2A7 (figure 5-47). Receiver
Code Generator Assembly A2A7 consists of
two multiple-section switch assemblies,
whose jumper contacts are positioned by
operation of the MHz controls on the front
panel. These switch assemblies provide
grounding or open-circuit connections on
sets of input wires, which are connected to
1-MHz Synthesizer Subassembly A2ZAG6A1,
RF Amplifier Assembly A2A4, and hi-/lo-
filter relay A2K2, In response to the
specific open/ground combinations (codes)
they receive, the 1-MHz synthesizer cir-
cuits are autotuned to produce the desired
MHz~range frequencies. In a like manner,
the rf amplifier circuits are autotuned to
the tuning code received, to operate at the

3-47
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specific frequencies generated by the syn-
thesizing circuits. The hi-/lo-filter relay
responds to its one-wire code by activating
those circuits required for hi- or lo-band
operation, as instructed.

3-261. Through use of the schematic dia-
gram, and by mentally rotating the jumper
bars to any specific positions of the MHz
controls, it is possible to determine the
exact paths through the printed-circuit
switch sections, in their grounding or open-
circuiting functions.

3-262, RECEIVER POWER SUPPLY
ASSEMBLY A2A38 (figure 5-35, sheet 1).
Receiver Power Supply Assembly A2A8 is
a hard-wired assembly mounted in the
Receiver Main Frame A2. Discussion of
the circuits of the power supply is included
in the description of the main frame (refer
to paragraph 3-177).

3-263. ANTENNA OVERLOAD ASSEMBLY
A2A9 (figure 5-35, sheet 2). Antenna Over-
load Assembly A2A9 is a hard-wired assem-
bly mounted in the Receiver Main Frame
A2. Its circuits are discussed along with
those of the main frame (refer to para-
graph 3-181).

3-264. 20- AND 30-MHz FILTER ASSEM-
BLY A2A10 (figure 5-35, sheet 3). The 20-
and 30-MHz Filter Assembly A2A10 is hard-
wired into the Receiver Main Frame A2,
The circuits of the 20- and 30-MHz filter
are included in the circuit discussion of the
main frame (refer to paragraph 3-182).

3-265. 100-Hz CONTROL AND VERNIER
ASSEMBLY A2A11 (figure 5-35, sheet 3).
The 100-Hz Control and Vernier Assembly
is hard-wired into the Receiver Main Frame
A2. TIts electronic circuits are discussed

as part of the main frame circuit discus-
sions (refer to paragraph 3-184).
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CHAPTER 4

SCHEDULED MAINTENANCE

4-1. INTRODUCTION.

4-2. This chapter contains preventive
maintenance procedures and performance
test instructions for Radio Receiver R-
1051E/URR to be accomplished on a sched-
uled basis. Included are a scheduled main-
tenance action index; procedures required
to inspect and clean the equipment; and
step-by-step procedures necessary to
verify that the equipment is operating
satisfactorily within standards in all modes
of operation,

NOTE

The scheduled maintenance in-
structions in this manual are
cancelled when the Planned Main-
tenance System (PMS) is imple-
mented for this equipment aboard
your ship or station,

4-3. SCHEDULED MAINTENANCE
ACTION INDEX.

4-4, Table 4-1 includes all scheduled pre-
ventive maintenance procedures and per-
formance tests. The periodicity column
gives the scheduled interval between per-
formance of these procedures. The peri-
odicity symbols are as follows:

Interval Symbols
Weekly W
Monthly M
Quarterly Q
Annually A

The maintenance action column lists the
maintenance action which corresponds to
the periodicity symbol in column 1, and the
reference column states the number of the
table that contains the procedure listed in
column 2.

4-5. PREVENTIVE MAINTENANCE
PROCEDURES.

4-6. Table 4-2 gives all procedures re-
quired to inspect and clean the receiver.
No lubrication is required on this equip-
ment.

4-7., SCHEDULED PERFORMANCE
TESTS.

4-8. PROCEDURES. Tables 4-3 through
4-6 contain detailed procedures for accom-
plishing the performance tests scheduled on
a weekly, monthly, quarterly, and annual
basis, respectively. The title and descrip-
tion of the test, safety precautions, the
minimum rating of the technician expected

to perform the test, preliminary procedures,
and references to troubleshooting or correc-
tive actions are given with each of the de-
tailed maintenance test procedures. It is
recommended that each test procedure be
read through to its completion before the
test is begun.

4-9, SAFETY PRECAUTIONS. The atten-
tion of officers and operating personnel is
directed to Chapter 67 of the Bureau of
Ships Manual or superseding instructions on
the subject of Electronic Safety precautions
to be observed. While every practicable
safety precaution has been incorporated into
this equipment, the rules in the following
paragraphs must be strictly observed.

WARNING

Failure to comply with the instruc-
tions in the following paragraphs
may result in severe electrical
shock, Maintenance personnel must
at all time observe all safety
regulations.
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Table 4-1. Scheduled Maintenance Action Index

PERIODICITY MAINTENANCE ACTION REFERENCE
w 1. Check receiver overall operation. Table 4-3
M 1. Clean front panel. Table 4-2

2. Check power supply outputs. Table 4-4
3. Check automatic gain control performance. Table 4-4
4. Check receiver sensitivity. Table 4-4
5. Check frequency, locking action, and Table 4-4
vernier operation.
Q 1. Clean receiver interior. Table 4-2
2. Clean and inspect chain-drive mechanism. Table 4-2
Check performance of Frequency Standard Table 4-5
Assembly A2A5.
4. Check performance of RF Amplifier Table 4-5
Assembly A2A4.
5. Check performance of Translator/ Table 4-5
Synthesizer Assembly A2A6.
6. Check performance of Receiver Mode Table 4-5
Selector Assembly A2A1.
7. Check performance of Receiver IF, /Audio Table 4-5
Amplifier Assemblies A2A2 and A2A3.
A 1 Check mechanical synchronization of chassis, Table 4-6

4-10. Make sure you are not grounded
whenever making measurements or ad-
justments. For example, hand rails,
exposed metal decks, or equipment
frames may provide inadvertent ground
contacts.

4-11. Ground case of test equipment
whenever possible, and before starting
measurements where test equipment must
be held or adjusted during the measure-
ments.

4-12., Do not change tubes or make ad-
justments inside equipment with high-
voltage supply on. To avoid casualties,
always remove power from set and con-
nect a ground first, Under certain con-
ditions dangerous potentials may exist in

circuits with power controls in the off posi-
tion, due to charges retained by capacitors.

4-13. Be careful even when measuring low
voltages. Do not forget that high voltages
may be present across terminals which are
normally low voltage.

4-14, Interlock switches are safety devices
for removing hazardous voltages from
equipment, and should be operated only by
authorized maintenance personnel. Use
these switches whenever you are working
inside equipment cabinets or on exposed cir-
cuits. Never completely rely on any door or
safety interlock to remove voltage from the
equipment: always measure ortesttoensure
that voltages are not present. Where possi-
ble, shut down motor/generators or other
power equipment to ensure your protection,
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Table 4-2. Preventive Maintenance Procedures

TOOLS/ TEST EQUIP/
TYPE LEVEL
MATERIAL PARTS PROCEDURES
MAINTENANCE REQUIRED PERSONNEL
Exterior cleaning| Clean cloth RMSN Dampen cloth with cleaning sol-
(M) Approved cleaning vent and wipe front panel.
solvent
WARNING

Interior cleanin

(Q)

Chain-drive in-
spection and
cleaning (Q)

g

Do not tamper with interlock switch when main-frame
chassis is extended from case for cleaning or inspection.

Tank-type vacuum RMSN
cleaner
Sash brush
CAUTION

Set mode selector switch A2S2
to OFF. Disconnect cables to
connectors A1A1J3 and
A1A1J4 on back panel of re-
ceiver. Loosen front-panel
screws and slide main-frame
chassis out of case. Clean in-
terior withvacuum cleaner and
a clean sash brush. Slide
chassis back into case and
tighten front-panel screws.
When finished reconnect
cables disconnected above.

Hand-guide main-frame cable at reat of chassis over edge
case when rotating main frame to vertical position.

of

Clean cloth

RMSN

Set mode selector switch A2S2
to OFF, Loosen front-panel
screws and slide main~-frame
chassis out of case, Tilt re-
ceiver 90 degrees to expose
bottom. Rotate each kHz con-
trol on front panel through all
positions. Check drive chains
for excessive play in control,
Check that gears rotate evenly,
without slipping, from one po-
sition to another. Check that
all screws and hardware on
gear assemblies are securely
tightened. Inspect gears and
drive chains for damage or
noticeable wear., Wipe dust
from all partswith clean cloth,
Return chassis to horizontal,
slide it back into case, and
tighten front-panel screws.

4-3
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Table 4-3. Weekly Scheduled Maintenance Tests

TI\IIZOST REFERENCES AND PROCEDURES
W1 Check Receiver Overall Operation

DESCRIPTION: Test for proper reception in CW, USB, LSB, and AM
modes of operation.

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ETS3
TOOLS AND TEST EQUIPMENT REQUIRED: Headset
PRELIMINARY SETUPS: Ensureantennais connected to ANT jack A1J23.

TEST PROCEDURE:
1. Set the following controls to noted positions:
Mode selector switch A2S2: CW
RF GAIN control A2R3: Fully clockwise
USB LEVELS LINE control A2R2: Fully counterclockwise
Audio level meter switch A2S1: USB
AGC switch A2S3: SLOW
Hz switch A2A11S1: 000

2. Tune receiver to WWV or WWVH at 5, 10, or 15 MHz. Plug headset
into PHONE USB jack A2J2. Adjust USB LEVELS LINE control
A2R2 and USB LEVELS PHONE control A2R5 for a comfortable
signal level.

!‘hw.Q..OU'

3. Check that signal is received, and that BFO tone varies when BFO
frequency control A2R6 is varied, both audibly in headset, and as
indicated on AUDIO LEVEL meter A2M1.

4, Set mode selector switch A2S2 to USB. Tune receiver 1 kHz lower,
and check that signal is heard in headset.

5. Setmode selector switch A2S2 and audio level meter switch A2S1 to
LSB. Tunereceiver1kHz higher than WWV carrier, plug headset into
PHONE I.SB jack A2J1, and set IL.SB LEVELS LINE control A2R1and
LSB LEVELS PHONE control A2R4 for a comfortable signallevel.

Check that signal is heard in headset.

Set Hz switch A2A11S1 to V (vernier). Rotate Hz vernier control

A2A11R1, and check that signal tone varies both audibly in headset,
and as indicated on AUDIO LEVEL meter A2M1. Return Hz switch
A2A1181 to 000.

8. Set mode selector switch A2S2 to AM. Plug headset into PHONE
USB jack A2A2, Tune receiver to a known AM station such as
Armed Forces frequency at 15.330 MHz. Check that signal is
heard in headset.

TROUBLESHOOTING REFERENCE: Table 5-4
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Table 4-4. Monthly Scheduled Maintenance Tests

TIEOST REFERENCES AND PROCEDURES
M2 Check Power Supply Outputs.

DESCRIPTION: Measure the output voltages and ripple voltages of Receiver
Power Supply Assembly A2AS,

SAFETY PRECAUTIONS: OCbserve standard safety precautions (refer to
paragraph 4-9),

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ETS3

TOOLS AND TEST EQUIPMENT REQUIRED:
Multimeter AN/PSM-4( )
Differential Voltmeter, John Fluke 825
AC Voltmeter ME-6( )/U

PRELIMINARY SETUPS:

1. At rear of case, apply 115 Vac at pins A and C of AUX AC PWR IN
jack A1A1J3.

2. Loosen front-panel screws and slide main frame out of the case.
Defeat interlock switch A1S2 by pulling forward on the interlock
plunger rod.

Hand-guide main-frame cable at rear of chassis over edge of
case when rotating main frame to vertical position.

3. Tilt receiver main frame 90 degrees upwards, to provide access to
bottom of chassis.

TEST PROCEDURE:

Set the mode selector switch A2S2 to STD BY.

2. Connect multimeter to A2E11, set mode selector switch A2S2 to
LSB, and observe that meter indicates approximately +20 Vdc.
If the meter reads approximately +28 Vdc or 0 Vdec, immediately
turn the mode selector switch to OFF, and correct the faulty con-
dition hefore proceeding.

Set mode selector switch A2S2 to ISB.

4. Measure voltages (using multimeter) and ripple (using ac voltmeter
with 1:1 probe) between the following tie points and ground:

TIE POINT VOLTAGE RIPPLE VOLTAGE
AZ2A8E10 -28.5 to -31. 5 Vdc 15 mV rms max
A2E12 +24 to +32 Vde 320 mV rms max
A2F17 +103 to +123 Vde 90 mV rms max
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Table 4-4. Monthly Scheduled Maintenance Tests (Cont)

TIEST REFERENCES AND PROCEDURES
M2 5. Connect the differential voltmeter to measure positive voltage
(Cont) (+20 Vdc with respect to ground) at A2E11. Observe that the
voltage is +20 +0. 1 Vdec.
6. Connect the ac voltmeter with 1:1 probe to measure the ripple at
A2E11, and set the mode selector switch A2S2 to L.SB. Observe
that the ripple voltage is equal to or less than 2 mV rms.
7. Pull mode selector switch A2S2 out and rotate to OFF.
8. Disconnect all test equipment and power applied.
9. Tilt chassis back to horizontal, slide it into case, and secure it.
TROUB LESHOOTING REFERENCE: Figures 5-15 through 5-19
M3 Check AGC Performance.

DESCRIPTION: Measure performance of automatic gain control circuits in
USB and LSB modes.

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED: Headset
RF Signal Generator CAQI-606-B
BNC-to-N Adapter UG-201A/U
Coaxial cable, 50 ohms
Resistive loads, 600 ohms (2 required)

PRELIMINARY SETUPS:

1.

Disconnect the cables from connectors A1A1J4, A1A1J5 and
A1A1J6 on rear of receiver.

Connect 600-ohm loads between pins A and B of USB AUDIO OUT
connector A1A1J5 and LSB AUDIO OUT connector A1A1J6.

Connect rf signal generator to ANT jack A1J23 at rear of receiver,
using a BNC-to-N adapter and 50-ohm coaxial cable. Set rf signal
generator for 2,011 MHz, continuous wave, with a 0. 5-uV output.

TEST PROCEDURE:

1.

Set the following controls to noted positions:

Mode selector switch A282: USB

Audio level meter switch A2S1: USB

USB LEVELS LINE control A2R2: Fully clockwise
L.SB LEVELS LINE control A2R1: Fully clockwise
Hz switch A2A1181: 000

Frequency controls: 2.010 MHz

AGC switch A2S2: SLOW

@ Mmoo Q0 TP
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Table 4-4. Monthly Scheduled Maintenance Tests (Cont)

TSt REFERENCES AND PROCEDURES

M3 2. Tune rf signal generator for a peak reading on receiver AUDIO

(Cont) LEVEL meter A2M1 (+8 dB or greater, upscale). If peak was
obtained but not within limits, perform agc and if, gain loop
adjustment in table 6-1.

3. Set audio level meter switch A2S1 and mode selector switch A2S2
to LSB, and repeat procedure of step 2.

4, Set audio level meter switch A2S1 and mode selector switch A2S2
to USB. Peak rf signal generator, and adjust USB LEVELS LINE
control A2R2 for an indication of +8 dB on AUDIO LEVEL meter
A2M1. Increase the rf signal generator output to 2.5 uV. AUDIO
LEVEL meter A2M1 should indicate between +8 and +14 dB. Note
the reading for later reference.

5. Increase the rf signal generator output to 50 mV. AUDIO LEVEL
meter A2M1 should indicate not more than 3 dB above the reading
noted in step 4.

6. Set audio level meter switch A2S1 and mode selector switch A2S2
to LSB. Reset rf signal generator output for 0.5 uV, peak it, and
adjust LSB LEVELS LINE control A2R1 for an indication of +8 dB
on AUDIO LEVEL meter A2M1. Increase the rf signal generator
output to 2.5 uV. AUDIO LEVEL meter A2M1 should indicate
between +8 and +14 dB. Note the reading for later reference.

7. Increase the rf signal generator output to 50 mV. AUDIO LEVEL
meter A2M1 should indicate not more than 3 dB above the reading
noted in step 6.

8. Disconnect test equipment, and return to operating condition.

TROUBLESHOOTING REFERENCE: Table 5-4
M4 Check Receiver Sensitivity
DESCRIPTION: Measure receiver sensitivity in USB, LSB, AM, and CW
modes of operation.
SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).
MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3
TOOLS AND TEST EQUIPMENT REQUIRED:
RF Signal Generator CAQI-606-B
AC Voltmeter ME-6( )/U
Electronic Counter AN/USM-207A
BNC-to-N Adapter UG201A/U
Coaxial cable, 50 ohms
Resistive load, 600 ohms
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Table 4-4. Monthly Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDURES
M4 PRELIMINARY SETUPS:
(Cont) 1. Disconnect the cables from connectors A1A1J4, A1A1J5 and
A1A1J6 on rear of receiver,
2. Connect ac voltmeter and 600-ohm resistor to pins A and B of
USB AUDIO OUT connector A1A1J5,
3. Connect rf signal generator to ANT jack A1J23 at rear of receiver,

using a BNC-to-N adapter and 50-ohm coaxial cable.
Set rf signal generator for a frequency approximately 20 kHz away
from receiver frequency (2.010 MHz), continuous wave,

NOTE

The sensitivity measurements can also be made

(but to a lesser degree of accuracy) using the AUDIO
LEVEL meter A2M1 on the receiver front panel,
setting the audio level meter switch A2S1 to USB or
LSB as appropriate. If this is done, substitute
AUDIO LEVEL meter A2M1 readings of -2 dB and
+8 dB for the ac voltmeter readings of -10 dB and

0 dB given in the test procedure below.

TEST PROCEDURE:

1.

Set the following controls to noted positions:
Mode selector switch A282: USB

AGC switch A2S83: OFF

Hz switch A2A11S1: 000

USB LEVELS LINE control A2R2: Midrange
LSB LEVELS LINE control A2R1: Midrange
RF GAIN control A2R3: Fully clockwise

om0 p 0T

Frequency controls: 2.010 MHz

Adjust USB LEVELS LINE control A2R2 for -10 dB noise-
reference level as read on the ac voltmeter., Adjust rf signal gen~-
erator frequency and output attenuator for a peak on-scale indica-
tion of +0, 0 dB on ac voltmeter. The output level of the rf signal
generator (USB sensitivity) should be not more than 0.6 uV.

Note this reading for later reference,

Set mode selector switch A2S2to L.SB. Disconnect ac voltmeter and
600-ohm load from connector A1A1J5, and reconnect to pins A andB
of LSB AUDIO OUT connector A1A1J6, Starting with the rf signal gen-
erator setatleast 20 kHz away from 2. 010 MHz. Repeat procedure
in step 2, substituting the .SB LEVELS LINE control A2R1 for the
USB LEVELS LINE control A2R2, and observe that LSB sensitivity
is not more than 0.6 uV. Note this reading for later reference.
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Table 4~4. Monthly Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDURES
M4 4, Set mode selector switch A2S2 to mode for the sideband having the
(Cont) poorest sensitivity, as determined by the larger of the sensitivity

readings measured in steps 2 and 3. Connect ac voltmeter and
600-ohm load to the appropriate connector (A1A1J5 for USB or
A1A1J6 for LLSB). Set frequency controls for 3,101 MHz,

5. Measure receiver sensitivity at each frequency listed below., Set
rf signal generator frequency approximately 20 kHz away from the
receiver frequency under test. Adjust the appropriate USB or LSB
LEVELS LINE control A2R2 or A2R1 for -10 dB noise-reference
level as read on the ac voltmeter. Adjust rf signal generator fre-
quency and output attenuator for a peak on-scale indication of 0.0
dB on the ac voltmeter. Record output level of rf signal generator
(sensitivity) for each frequency and check that each output level is
not more than 0.6 uV.

FREQUENCY TABLE (MHz)

3.101 12.010 21.010
4,222 13.010 22,010
5.333 14.010 23.010
6.444 15.010 24,010
7.555 16,010 25.010
8. 666 17,010 26,010
9,777 18.010 27,010
10.898 19,010 28.010
11.989 20,010 29.010
NOTE

It is important to test all frequencies in
table to ensure that receiver meets refer-
ence standard at all selected combinations
of digits.

6. Set receiver frequency controls for 2,010 MHz, and mode selector
switch A2S2 to AM. Connect ac voltmeter and 600-ohm resistor
to pins A and B of connector A1A1J5. Set rf signal generator to
2,010 MHz, with 1000 Hz at 30 percent modulation.

7. Adjust rf signal generator frequency and output attenuator and USB
LEVELS LINE control A2R2 for a peak on-scale indication of 0,0
dB on the ac voltmeter.

8. Switch rf signal generator to continuous wave, and adjust USB
LEVELS LINE control A2R2 for an indication of -10, 0 dB on the
ac voltmeter. Switch rf signal generator to 1000 Hz at 30 percent
modulation, and adjust rf signal generator attenuator to 0.0 dB on
the ac voltmeter,
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Table 4-4. Monthly Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDURES
M4 9. Repeat step 8 until the ac voltmeter reads -10.0 dB and 0.0 dB
(Cont) respectively for signal generator in continuous wave and 1000 Hz

(30 percent) modulation modes with no further adjustment of the
USB LEVELS LINE control A2R2 or the signal generator attenuator.
Output level of rf signal generator (AM sensitivity) should be not
more than 3.0 uV.

10. Set mode selector switch A2S2 to CW, and BFO control A2R6 to
midrange.

11. Set rf signal generator for 2.010 MHz, continuous wave, using the
electronic counter, Adjust signal generator output to 0.9 uV,

12. Set BFO control A2R6 for a peak reading on the ac voltmeter.
Adjust USB LEVELS LINE control A2R2 to measure 0.0 dB on the
ac voltmeter, Turn RF GAIN control A2R3 to reduce ac voltmeter
reading by 3.0 dB.

13. Set rf signal generator to approximately 20 kHz off frequency, and
adjust USB LEVELS LINE control A2R2 for -10. 0 dB on ac volt-
meter.

14. Retune rf signal generator for a peak indication on ac voltmeter,
and readjust rf signal generator attenuator for 0.0 dB reading on
the ac voltmeter., The output level of the rf signal generator (CW
sensitivity) should be not more than 0.9 uV.

15. Disconnect test equipment, and return to operating condition.

TROUBLESHOOTING REFERENCE: Table 5-4

M5 Check Frequency, Locking Action, and Vernier Operation

DESCRIPTION: Measure frequency in USB and LSB modes of operation,
and check locking action and vernier operation of receiver,

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED:
Frequency Standard AN/URQ-10( )
Electronic Counter AN/USM-207A

PRELIMINARY SETUPS:

1. Connect 5-MHz output of Frequency Standard AN/URQ-10( ) to
EXT 5MC IN jack A1J25 on rear panel of receiver.

2. Loosen front-panel screws and slide receiver chassis out fully on
slides. Defeat interlock switch A1S2 by gripping plunger and
pulling forward.
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Table 4-4. Monthly Scheduled Maintenance Tests (Cont)

TEST
NO.

REFERENCES AND PROCEDURES

M5
(Cont)

TEST PROCEDURE:
1.

Set the following controls to noted positions:

Mode selector switch A2S2: TUSB

Audio level meter switch A2S1: USB

AGC switch A2S3: SLOW

Hz switch A2A11S1: 500

USB LEVELS LINE control A2R2: Fully counterclockwise
LSB LEVELS LINE control A2R1: Fully counterclockwise
USB LEVELS PHONE control A2R5: Fully clockwise

LSB LEVELS PHONE control A2R4: Fully clockwise

RF GAIN control A2R3: Fully clockwise

j. Frequency controls: 4.996 MHz

F®@ oo a0 TP

[N
.

For this measurement, Frequency Standard Assembly A2A5 must
be temperature stabilized (mode selector switch A2S2 in a posi-
tion other than OFF) for at least 96 hours. On top of Frequency
Standard Assembly A2A5, rotate COMP/INT/EXT switch
A2A5A2S1 to COMP. Observe that the comparator indicator DS1
fades out and lights not more than once in 20 seconds (maximum
through minimum to maximum, or minimum through maximum to
minimum), If the indicator flickers rapidly or stays on longer
than 4 minutes, refer to the frequency standard adjustment proce~
dure in table 6-1. Disconnect the frequency standard from jack
A1J25,

Connect rear-panel INT 5MC OUT jack A1J24 to ANT jack A1J23.
Connect electronic counter to front-panel PHONE USB jack A2J2.
Adjust USB LEVELS LINE control A2R2 so that the signal level
displayed on AUDIO LEVEL meter A2M1 is +8 dB. Observe that
electronic counter reads 3500 Hz. Change receiver frequency to
4997.5, 4998.5, and 4999. 5 kHz, and note that electronic counter
reads 2500, 1500, and 500 Hz, respectively.

Set mode selector switch A2S2 and audio level meter switch A2S1
to LSB, and set frequency controls for 5003. 500 kHz. Connect
electronic counter to PHONE LSB jack A2J1, and adjust LSB
LEVELS LINE control A2R1 so that the signal level displayed on
AUDIO LEVEL meter A2M1 is +8 dB. Observe that electronic
counter reads 3500 Hz. Change receiver frequency to 5002, 5,
5001. 5, and 5000. 5 kHz, and observe that electronic counter reads
2500, 1500, and 500 Hz, respectively.

Change receiver frequency to 5001.000 kHz, and observe that
electronic counter reads 1000 Hz. Rotate Hz switch A2A11S1

from 000 through 900, observing that electronic counter increases
in 100-Hz steps to 1900 Hz,

N Change 1 4-11
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Table 4-4. Monthly Scheduled Maintenance Tesls (Count)

TNEOSF REFERENCES AND PROCEDURLES
M5 6. Bet reecciver fregquency to 5,001 MHz, Rotate Hz switch A2A1181 to
(Cont) V (vernier) position. Turn Hz vernicr control A2A11R1 fully
counterclockwise, and note that electronic counter reads 980 Hz
or lowoer,

7. 'Vurn Hz vevnicr control A2ALLR1 fully clockwise, and note that

olectronic counter reads 2020 Hz or higher.
NOTE

If the readings in steps 6 and 7 are not correct, refer to

the vernier frequency adjustment procedure in table 6-1.

8. Set Hz switch A2A1181 to 000, and note that electronic counter
reading is 1000 Hz., Rotate MHz controls {rom 02 to 29 MHz,
observing 1000 Hz on electronic counter at each MHz step. Remove
clectronic counter from PHONE LSB jack AZJ1.

9. 8Set receiver frequency to 5,000 MHz, Set mode selector switch
A282 to CW. Connect headset to PHONE USB jack A2J2, Vary
BFO frequency control A2R6 from one extreme to the other,
observing a zero-beat note near midrange of control, If zero beat
is not near midrange, sct BFO control AZR6 to midrange, and
adjust BFO ADJ control A2A1A31.1 on top of Mode Selector Assem-
bly A2A1 {for zero beal,

10,  Scot COMP/INT/EXT switch A2A5A281 on Frequency Standard
Assembly AZAD to the desired operating position,
11, Slide veceiver chassis into case and secure front-panel screws.
12.  Remove test cable hetween jocks A1J23 and AlJ24 on rear of
receiver, and veconnect antenna cable to ANT jack A1J23.
TROUBLESHOOTING REFERENCE: Table 5-4
Table 4-5. Quarterly Scheduled Maintenance Tests
TNEE)ST REFERENCES AND PROCEDURES
Q3 Check Performance of Frequency Standard Assembly A2A5
DESCRIPTION: Measure standard 5-MHz and 500-kHz output frequencies
of Frequency Standard Assembly AZAS,
SAFETY PRECAUTIONS: Obscerve standard safety precautions
(refer to paragraph 4-9).
MINITMUM TECHNICIAN RATING REQUIRED FOR UKST: RT3
4~12 Change 1
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Table 4-5. Quarterly Scheduled Maintenance Tests (Cont)

I;JTS(’)F REFERENCES AND PROCEDURES
Q3 TOOLS AND TEST EQUIPMENT REQUIRED:
(Cont) Electronic Counter AN/USM=-207A

RF Millivoltmeter CCVO-91CA
Frequency Standard AN/URQ-10( )

For this check, I'requency Standard Assembly AZAD

must be temperature stabilized by having had power

applied and the mode selector switch A252 in any

position other than OF I for at least 96 hours.
PRELIMINARY SETUPS:

1.

TEST PROCEDURE:
1.

(]

TROUBLESHOOTING REFERENCE: Figure 5-9

NOTLE

Conncet 5-Mflz output of I'requency Standard AN/URQ-10( ) to
EXT 5MC IN jack A1J25 on rear of receiver.

Connect 50-ohm termination to INT H5MC OUT jack A1J24 on rear
of receiver,
Loosen front-pancl screws and slide chassis out fully from case.

Defeat interlock switch A182 by gripping plunger and pulling for-
ward.

Set the following controls to noted positions:

a. Mode selector switch A252: ISDB

b. Hz switch A2A1151: 000

c. Irequency controls: 2.010 MHz

On top of Frequency Standard Assembly A2A5, rotate COMP/
INT/EXT switch A2A5A281 to COMP.

Observe that the comparator indicator DS1 fades out and lights not
more than once in 20 seconds (maximum through minimum to max-
imum, or minimum through maximum to minimum). If the indica-
tor flickers rapidly or stays on longer than 4 minutes, refer to the

frequency standard adjustment procedure in table 6-1. Disconnect
the frequency standard from jack A1J25.

Conmnect rf millivoltmeter to A2A5A2TP1. Rf millivoltmeter
should indicate 0.5V rms minimum for the 5-MHz output signal,
Reset COMP/INT/EXT switch A2A5A2S1 to INT.

Connect rf millivoltmeter to A2A5A2TP2. Rf millivoltmeter
should indicate 150 to 250 mV rms for the 500-klz output signal.
Connect electronic counter to A2A5A2TP2 and observe a reading
of 500 kliz.

Disconnect test equipment,

Slide receiver chassis into case and secure it.

\, Change 1 4-13
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Table 4-5, Quarterly Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDURES
Q4 Check Performance of RF Amplifier Assembly A2A4.

DESCRIPTION: Checks performance and measures output level of RF
Amplifier Assembly A2A4.

f’//SAEETY PRECAUTIONS: Observe standard safety precautions
}r‘efer to paragraph 4-9),

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED:
RF Signal Generator CAQI-606-B
RF Millivoltmeter CCVO-91CA
PRELIMINARY SETUPS:

1. Connect rf signal generator to receiver ANT jack A1J23. Set rf
signal generator to 2,011 MHz, continuous wave, at 1000 uV.

2. Loosen front-panel screws and slide chassis out fully from case.
Defeat interlock switch A1S2 by grasping plunger and pulling
forward.

3. Connect rf millivoltmeter to test point A2A4TP3 on RF Amplifier
Assembly A2A4. Connect meter ground lead to test point A2A4TP4.

TEST PROCEDURE:

1. Set the following controls to noted positions:
Mode selector switch A2S2: USB
AGC switch A283: OFF
Hz switch A2A11S1: 000
USB LEVELS LINE control A2R2: Midrange
RF GAIN control A2R3: Fully clockwise
Frequency controls: 2,010 MHz

~o Ao TP

2. Tune rf signal generator for a maximum indication on rf millivolt-
meter. (The minimum acceptable rf millivoltmeter reading is
40 mV), Record the dB reading for later reference.

3. Without changing frequency, connect rf millivoltmeter to test point
A2AB6A6A1TP1 on RF Translator Subassembly A2A6A6. The meter
reading should not be more than 6 dB lower than that measured in
step 2.

4., Repeat step 2 for measurement at test point A2A4TP3 on RF
Amplifier Assembly for each of the frequencies listed below, to
verify that all readings are above 40 mV rms.

4-14 Change 1
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Table 4-5. Quarterly Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDUR ES
. | 4
Q4 FREQUENCY CHART (MHz)
(Cont)
3.101 12.010 21,010
4,222 13.010 22,010
5.333 14. 010 23.010
6.444 15.010 24,010
7.5565 16,010 25,010
8.666 17.010 26,010
9,777 18.010 27,010
10.898 19.010 28,010
11.989 20.010 29,010
5. Disconnect test equipment,
6. Slide receiver chassis into case and secure it.
TROUBLESHOOTING REFERENCE: Figure 5-1
Q5 Check Performance of Translator/Synthesizer Assembly A2A6

DESCRIPTION: Measure output of RF Translator Subassembly
A2A6A6,

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED:
RF Signal Generator CAQI-606-B
RF Millivoltmeter CCVO-91CA

PRELIMINARY SET UPS:

1. Connect rf signal generator to ANT jack A1J23 on rear of receiver,

Set rf signal generator for a continuous wave output of approxi-
mately 100 uV at 2,010 MHz.

2. Loosen front-panel screws and slide chassis out fully from case.
Defeat interlock switch A1S2 by grasping plunger and pulling
forward.

3. Connect rf millivoltmeter to test point A2A6A6A1TP4 on RF
Translator Subassembly A2AGAG,
TEST PROCEDURE:
1. Set the following controls to noted positions:
a. Mode selector switch A2S2: USB
b. AGC switch A2S3: OFF
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Table 4~5. Quarterly Scheduled Maintenance Tests (Cont)

TNEST REFERENCES AND PROCEDURES

Q5 c. Hz switch A2A11S81: 000

(Cont) d. USB LEVELS LINE control A2R2: Midrange
e. RF GAIN control A2R3: Fully clockwise
f. Frequency controls: 2.010 MHz

2. Tune the rf signal generator for a maximum indication on the rf
millivoltmeter.

3. Connect rf millivoltmeter to A2A6A6A1TP1 and then adjust the rf
signal generator output level to obtain a reading of 5 mV on the
rf millivoltmeter.

4, Connect the rf millivoltmeter to test point A2A6A6A1TP4 on RF
Translator Subassembly A2A6A6, Minimum acceptable rf milli~-
voltmeter reading is 35 mV rms.

5. Repeat the procedures in steps2,3 and 4 ateachof the frequencies
listed below, to verify that all readings are above 35 mV rms.

FREQUENCY CHART (MHz)
3.101 12. 555 21.555
4,222 13, 555 22,555
5.333 14. 555 23.555
6.444 15. 555 24,555
7.555 16. 555 25,555
8. 666 17, 555 26, 555
9,777 18, 555 27,555
10. 898 19, 555 28.555
11,989 20. 555 29. 555
6. Disconnect test equipment.
7. Slide receiver chassis into case and secure it.
TROUBLESHOOTING REFERENCE: Figure 5-2

Q6 Check Performance of Receiver Mode Selector Assembly A2Al

DESCRIPTION: Measures output level of Receiver Mode Selector Assembly
A2A1 in CW and AM, USB, and LSB modes of operation, and checks beat
frequency oscillator output.

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED:
RF Signal Generator CAQI-606-B
RF Millivoltmeter CCVO-91CA
Electronic Counter AN/USM-207A
Coaxial Cable RG-58C/U
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Table 4-5. Quarterly Scheduled Maintenance Tests (Cont)

st REFERENCES AND PROCEDURES
Q6 PRELIMINARY SETUPS:
(Cont) 1. Connect rf signal generator with 50~ohm coaxial cable to ANT jack

A1J23 onrear of receiver. Set rf signal generator to 2010 kHz,
continuous wave, with a 100-uV output.

2. Loosen front~panel screws and slide chassis out fully from case. De-
feat interlock switch A1S2 by grasping plunger and pulling forward.

3. Remove both IF./Audio Amplifier Assemblies A2A2 and A2A3 from
receiver chassis. Note the positions of the two assemblies so that
they may be reinstalled in the same location.

4. Connect rf millivoltmeter to terminal A3 of jack A2XA2P1,
TEST PROCEDURE:

1. Set the following controls to noted positions:
Mode selector switch A2S2: CW

AGC switch A2S3: OFI°

Hz switch A2A11S1: 000

USB LEVELS LINE control A2R2: Midrange
LSB LEVELS LINE control A2R1: Midrange
RF GAIN control A2R3: Fully clockwise

. Frequency controls: 2.010 MHz

@O 0T D

2. Adjust rf signal generator frequency for a peak signal on the rf
millivoltmeter.

3. Connect rf millivoltmeter to test point A2A1A1TP1, and adjust rf
signal generator output level for 100 mV on the rf millivoltmeter.

4. Connect rf millivoltmeter to terminal A3 of jack A2XA2P1 and ob-
serve that the reading is greater than 4 mV when the mode selec-
tor switch A2S2 is in the CW and AM positions. (Disregard read-
ings in other modes.)

5. Set mode selector switch A2S2 to USB. Adjust rf signal generator
frequency for a peak signal on the rf millivoltmeter. Observe that
the reading is greater than 4 mV when the mode selector switch
A282 is in the USB, ISB, and RATT positions.

6. Set mode selector switch A2S2 to LSB. Connect rf millivoltmeter
to terminal A3 of jack A2XA3P1. Adjust the signal generator fre~-
quency for a peak signal on the rf millivoltmeter. Observe that
the reading is greater than 4 mV when the mode selector switch
A2S2 is in the 1.SB and ISB positions.

7. Connect rf millivoltmeter to terminal A2 on jack A2XA2P1. Ob-
. serve that reading is greater than 100 mV in the USB, LSB, ISB,

and RATT positions of mode selector switch A282, and 0 mV in
the AM and CW positions., Repeat this test with the rf millivolt-
meter connected to terminal A2 of jack A2XA3P1.

8. Reinstall Receiver IF./Audio Amplifier Assemblies A2A2 and
A2A3 in the chassis, in the same positions. Disconnect all test
equipment.
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Table 4-5. Quarterly Scheduled Maintenance Tests (Cont)

TEST

NO REFERENCES AND PROCEDURES

Q6 9. Connect electronic counter to test point A2A1A3TP1 on the
(Cont) Receiver Mode Selector Assembly A2A1,

10. Set mode selector switch A282 to CW, and RF GAIN control A2R3
fully counterclockwise. Rotate BFO frequency control A2R6 fully
counterclockwise, and observe that the reading on the electronic
counter is between 494.5 and 497 kHz. Rotate BFO frequency con-
trol A2R6 fully clockwise, and observe that the reading on the
electronic counter is between 503 and 505.5 kHz. If readings are
incorrect,perform BFO adjustment procedure in table 6-1.

11. Disconnect the test equipment.

12. Slide receiver chassis into case and secure it.

TROUBLESHOOTING REFERENCE: Figures 5-3 and 5-8

Q7 Check Performance of Receiver IF. /Audio Amplifier Assemblies
A2A2 and A2A3

DESCRIPTION: Measure the LSB and USB audio outputs from Receiver
IF. /Audio Amplifier Assemblies A2A2 and A2A3.

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3

TOOLS AND TEST EQUIPMENT REQUIRED:
RF Signal Generator CAQI-606-B
AC Voltmeter ME-6( )/U

PRELIMINARY SETUPS:

1. Connect rf signal generator to ANT jack A1J23 on rear of
receiver. Set rf signal generator to 2, 010 MHz, continuous
wave, with a 0.5-uV output,

2. Connect ac voltmeter to USB AUDIO OUT jack A1A1lJ5 on rear
of receiver.
TEST PROCEDURE:
1. Set the following controls to noted positions:
a. Mode selector switch A252: USB
Audio level meter switch A2S1: USB
AGC switch A283: SLOW
Hz switch A2A11S1: 000
USB LEVELS LINE control A2R2: Midrange

¢ Qo o T
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Table 4-5. Quarterly Scheduled Maintenance Tests (Cont)

TEST

NO REFERENCES AND PROCEDURES

Q7 f. LSB LEVELS LINE control A2R1: Midrange
(Cont) g. RF GAIN control A2R3: Fully clockwise
h, Frequency controls: 2,010 MHz

2. Adjust rf signal generator frequency for a peak on ac voltmeters
then set rf signal generator output level to 500 uV.

3. Rotate USB LEVELS LINE control A2R2 fully clockwise (adjust the
ac voltmeter range as required). Ac voltmeter reading should be
between 6.0 and 10.0 Vac.

4. Set mode selector switch A2S2 to AM. Set rf signal generator for
1000 Hz, 30 percent modulation, 1.0 ¢V, and adjust its frequency
for a peak on the ac voltmeter. Set rf signal generator output level
to 500 uV rms. Peak reading should be between 6.0 and 10. 0 Vac.

5. Set ac voltmeter to 0-dB scale. Adjust USB LEVELS LINE control
A2R2 for +15 dB on ac voltmeter. Observe that AUDIO LEVEL
meter A2M1 indicates +15 +2 dB. Adjust USB LEVELS LINE con-
trol for 0 dB on ac voltmeter. Reconnect audio cable to jack
A1lA1lJ5 on rear of receiver.

6. Connect ac voltmeter to LSB AUDIO OUT jack A1A1J6 on rear of
receiver. Set mode selector switch A2S2 and audio level meter
switch A2S1 to LSB. Set rf signal generator for continuous wave
at 0.5 uV rms and adjust its frequency for a peak on the ac volt-
meter. Then set rf signal generator gain to 500 uV rms.

7. Rotate LSB LEVELS LINE control A2R1 fully clockwise (adjust the ac
voltmeter range as required), and observe thatac voltmeter reading
isbetween 6.0 and 10.0 Vac. ‘

8. Set ac voltmeter to 0-dB scale. Adjust LSB LEVELS LINE con-
trol A2R1 for +15 dB on ac voltmeter. Observe that AUDIO
LEVEL meter A2M1 indicates +15 =2 dB. Adjust LSB LEVELS
LINE control for 0 dB on ac voltmeter.

9. Disconnect all test equipment and reconnect audio cable to jack
AlA1J6 on rear of receiver.

TROUBLESHOOTING REFERENCE: Figure 5-3

Table 4-6. Annual Scheduled Maintenance Tests

TEST
NO.

REFERENCES AND PROCEDURES

Al Check Mechanical Synchronization of Chassis

DESCRIPTION: Test the synchronization of the chain-drive mechanisms
in the receiver chassis. F

SAFETY PRECAUTIONS: Observe standard safety precautions
(refer to paragraph 4-9).

4-19
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Table 4-6. Annual Scheduled Maintenance Tests (Cont)

TNEOST REFERENCES AND PROCEDURES
Al MINIMUM TECHNICIAN RATING REQUIRED FOR TEST: ET3
(Cont)

TOOLS AND TEST EQUIPMENT REQUIRED: None

PRELIMINARY SETUP: Loosen front-panel screws and slide chassis out
fully from case.

TEST PROCEDURE:

1.

10.

Set the following controls to noted positions:
a. Mode selector switch A252: OFF
b. Frequency controls: 11.111 MHz

Remove RF Amplifier Assembly A2A4 and Translator/Synthesizer
Assembly A2A6 from the main frame. Observe the coupling disks
on the bottom of these assemblies are all set to 1,

Set the frequency controls for 00,000 MHz, and observe that the
three mechanical coupler keyways for the translator/synthesizer
are towards the rear of the receiver,

Set the frequency controls for 00. 660 MHz, and observe thatthe two
keyways for the rf amplifier are towards the rear of the receiver.

Set the MHz controls to 00 and then to 29, and observe that the
dial numbers appear centered in the dial windows above the MHz
controls at both positions.

Observe that the spring washer under each coupling disk on the
main frame has not been flattened enough to prevent engagement

of the coupler when the rf amplifier and translator/synthesizer
are installed.

Set frequency controls to 11,111 MHz, and reinstall RF Amplifier
Assembly A2A4 and Translator/Synthesizer Assembly A2A6 in
the receiver chassis. To ensure engagement of mechanical cou-

plers, rotate each of the three kHz controls through all settings

(0 through 9).
NOTE

Before performing the operational test in the next step, allow
at least one hour warmup time.

Check receiver sensitivity by performing maintenance test M4,
using the first ten frequencies listed in step 5 of test M4, and
the sideband mode having poorest sensitivity (per M4). This will
verify operational capability and proper mating of all mechanical
couplers.

Slide receiver chassis into case and secure it.

Set mode selector switch A2S2 to STD BY or desired operational
mode position.

TROUBLESHOOTING REFERENCE: Figures 7-17 and 7-64
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CHAPTER 5

TROUBLESHOOTING

5-1, INTRODUCTION,

5-2, This chapter contains data, proce-
dures and diagrams to aid the maintenance
technician in identifying the analyzing mal-
functions, localizing troubles to the mal-
functioning assembly or subassembly, and
isolating faults to a stage or circuit within
that assembly. A procedure is provided
which gives instructions for receiver turn-
on, initial checks, control settings, and
test setups. From this procedure, overall
equipment operability can be ascertained
and inoperative functions can be identified,
Signal flow diagrams provided for each
equipment function, together with an overall
receiver troubleshooting procedure, serve
to localize trouble to the malfunctioning
assembly or subassembly. Fault logic dia-
grams help to identify faulty circuits.
Schematic diagrams and troubleshooting
tables are provided for independently trouble-
shooting the suspect assemblies, subassem-
blies and circuits,

NOTE

Connectors used in this equipment
sometimes contain coaxial rf contacts,
in addition to their normal dc type
contacts, These coaxial contacts are
separable from their connector shells,
and are independently replaceable. Re-
moval or reinsertion of these contacts
(rf inserts) is accomplished using the
special RF Insert Extractor Tool; refer
to paragraph 6-20A of Chapter 6. Each
such rf insert (coaxial contact) is ref-
erence designated as a contact (e. g. ,
Al, A2 etc,) of the connector in which
it is inserted, and also is reference
designated as a P1 or P2 of the individ-
ual cable assembly to which the insert
is connected (whether in place, or re-
moved from the connector), For parts
replacement, the rf inserts are listed
under their cable-assembly designations,

An example is as follows; refer to
figure 5-40, the Translator/Synthesizer

Assembly A2A6 schematic diagram. At
the 100-Hz Synthesizer Assembly A2A4
block, note coaxial contact A2 of con-
nector XA4P1 (mating with A2A4P1-A2),
While in place in connector XA4P1, the
full reference designator of the contact
is XA4P1-A2, However, this rf insert
is also W8P1, as part of the cable W8,
For the part number and information on
the rf insert, refer to A2A6W8P1 inthe
parts listings.

NOTE

Because of the specific circuits used
within the equipment, signal levels at
various internal points may vary over
fairly large ranges, while the associ-
ated circuits are operating normally
within their design specifications. When-
ever a fault is detected for an assembly
therefore, you should first attempt to
align that assembly (in accord with its
applicable alignment/adjustment proce-
dures of Chapter 6). If this attempted
alignment fails, then troubleshoot the
circuits, using the diagrams and test
information of this chapter,

On the troubleshooting diagrams, at
those points of test where the signal
level can vary widely without neces-
sarily being faulty, nominal signal lev-
els or measured signal extreme values

are given, These noted signal values I
were determined from measurements

on several equipments, and serve as
rough guides during trouble analysis,
rather than as specific values to be
measured. However, specific equip-
ment measurements may be outside the
"extremes' values shown, without nec-
essarily indicating a faulty circuit., It
is only necessary that an assembly,
when provided with its specified inputs,
delivers the specified output, within
the tolerances given in the alignment
procedures,

Change 1 5-1
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5-3. TROUBLESHOOTING INDEX,

5-4. Table 5-1 lists the receiver functional
areas in alphabetical order, and cross-
references the appropriate paragraphs and
illustrations to be used in trouble analysis
of each faulty function,

5-5. RELAY AND LAMP INDEX,

5-6. Table 5-2 provides the maintenance
technician with the item reference designation,

functional name, energizing voltage, and a
reference to the troubleshooting diagram
for each receiver relay and lamp.

5-7. PROTECTIVE DEVICES INDEX.

5-8, Table 5-3 lists all receiver protective
devices in alphanumerical sequence accord-
ing to reference designation, with the front-
panel markings of each device given in the
adjacent column. In addition, the electrical

Table 5-1. Troubleshooting Index
eovcmova | TISUEKE | THOUE | BACHONSL | s
PARAGRAPH | DIAGRAMS PARAGRAPH TABLE

Ac Power Distribution 5-9 5-15,5~34 3-144 Para, 8-9
Audio Ampiification (USB) 5-9 5-5, 5~24 3-67 6-3
Audio Amplification (LSB) 5-9 5-6, 5-25 3-67 6-3
Automatic Gain Control 5-9 5-7, 5-26 3-58 6-3
Beat Frequency 5-9 5-8, 5-27 3-56 6-2

Oscillator
Control 5-9 5-20 3-152 6-1
500-kHz Gating 5-9 5-4 3-55 -
Frequency Standard 5-9 5-9, 5~39 3-133 6-5
Frequency Synthesization 5-11 Table 5-5 3-76 6-13
IF. Amplification and 5-9 5-3, 5-23 3-43 6-2, 6-3

Control
1- and 10-kHz 5~11 5-13,5-32 3-100 6-3

Synthesization
+110-Vdc Distribution 5-11 5-18,5-34 3-149 -
100-Hz Synthesization 5-11 5-14,5-33 3-108 6-9
100-kHz Synthesization 5-11 5-12,5-31 3-89 6-7
1-MHz Synthesization 5-11 5-11,5-30 3-83 6-6
RF Selection, Tuning, 5-9 5-1, 5-21 3-17 6-4

and Overload Protection
RF-to-IF. Conversion 5-11 5-2, 5-22 3-26 6-11
Spectrum Generation 5-11 5-10,5-~29 3-118 6-10
-30-Vdc Distribution 5-9 5-19, 5-34 3-149 -
+28-Vdc Distribution 5-9 5-16,5-34 3-146 -
+20-Vdc Distribution 5-9 5-17,5-34 3-147 6-1, G-12

5-2 Change 1




rating of the device, the circuit protected
by the device, and a reference to the ap-
plicable troubleshooting diagram are pro-
vided in adjacent columns,

5-9, MAINTENANCE TURNON
PROCEDURE.,

5-10, The receiver maintenance turnon
procedure given in table 5-4 energizes the
receiver in steps from the fully deenergized
condition to full operation., Perform the
receiver turnon in sequence., Apply input
power to the following electronic test equip-
ments below or equivalents, and allow a
30-minute warmup period before begl'nning'
turnon:

NAVELEX 0967-428-2010

Multimeter AN/PSM=-4( )

AC Voltmeter ME-6( )/U

Oscilloscope AN/USM-281( )
Electronic Multimeter AN/USM-116( )
Electronic Counter AN/USM-207A

RF Signal Generator CAQI-606-B

RF Millivoltmeter CCVO-91CA

5-11. TROUBLESHOOTING PROCEDURES.

5-12, Table 5-5 contains depot-level pro-
cedures for troubleshooting Translator/
Synthesizer Assembly A2A6. The trans-
lator/synthesizer is the only receiver as-
sembly covered by a troubleshooting table;
troubles existing in other assemblies can
be localized to the malfunctioning module
through use of the maintenance turnon

Change 1 5-2A/(5-2B blank)
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Table 5-2. Relay and Lamp Index
TROUBLE-
REFERENCE FUNCTIONAL ENERGIZING SHOOTING
DESIGNATION NAME VOLTAGE DIAGRAM
(FIG.NO.)
A2DS3 Dial Lamps for MHz Indicators 28 Vdc 5-35
A2DS4 Dial Lamps for kHz Indicators 28 Vdc 5-35
A2DS5 100-Hz Vernier Indicator 110 Vdc 5-35
A2K1 Tune Relay 28 Vdc 5-35
A2K2 Hi~/Lo-Filter Relay 28 Vdc 5~35
A2K3 Transmit/Receive Relay 28 Vdc 5-35
A2A4K1 Turret Tuning Relay 28 Vdc 5~38
A2A4A38K1 Transmit/Receive Relay 28 Vdc 5-38
A2ABA2DS1 Frequency Standard Visual 20 vVdc 5-39
Comparator Lamp
A2A6A1K1 Turret Tuning Relay 28 Vdc 5~41
A2A9K1 Antenna Overload Relay 28 Vdc 5-35
Table 5-3. Protective Devices Index
FRONT- TROUBLE-
REFERENCE PANEL RATING CIRCUIT SHOOTING
DESIGNATION MARKING PROTECTED DIAGRAM
VOLTS | AMPERES (FIG.NO.)
A1S2 (Interlock) 125 15.0 Primary Power 5-35
A2F1 F1 3/4A 125 0.75 Primary Power 5-35
A2F2 F2 3/4A 125 0.75 Primary Power 5-35
procedure (table 5-4), which also references 5~13. TROUBLESHOOTING DIAGRAMS.
the applicable signal flow diagram and fault
logic diagram to be used in isolation of a 5-14, GENERAL. The troubleshooting

defective component part. The table facili-
tates trouble localization to the faulty plug-
in subassembly. Translator/Synthesizer
Test Set TS-2133/WRC-1 can be used, or
the assembly can be connected to the re-
ceiver main frame. Extender cables are
used to connect individual subassemblies
one at a time to the translator/synthesizer,
so that subassembly test points will be ac-
cessible when the cover is removed. The
procedures of table 5-5 check individual
crystals used in the translator/synthesizer.

diagrams included in this chapter consist

of signal flow diagrams, power distribution
diagrams, a control diagram, fault logic
diagrams, a maintenance dependency chart,
and maintenance schematic diagrams. These
diagrams aid the technician in troubleshoot-
ing by enabling consecutive narrowing down
of a fault to a specific component.

5-15. SIGNAL FLOW DIAGRAMS. Signal

flow diagrams (figures 5-1 through 5-14),
provided for each major equipment function,

5-3
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are the main troubleshooting tool. These
diagrams show signal paths, connectors,
test points, terminals, adjustments, indi-
cators, and circuit stages - all the infor-
mation necessary to isolate a malfunction-
ing circuit quickly.

5-16. Included with each signal flow dia-
gram are the test data required to obtain
the measurements to be made at various
points on the diagram. The data include
test equipment required, reference to other
areas of the manual which may furnish
additional information, preliminary setup
instructions, and a number of test steps
which give step-by-step procedures for
obtaining the indication shown at each of the
test points indicated on the signal flow
diagram,

5-17. The following general notes should
be observed when performing any of the
tests for the signal flow diagrams:

a. Signal levels and frequencies mea-
sured in an assembly connected on an
extender cable may differ from the same
measurements made when the module is
plugged into the main frame without the ex-
tender cable.

b. The AUX/NORM switch A1S1 should
always be in the AUX position.

c. The SIMPLEX/DUPLEX A2S9 switch
may be in either position when R-1051E/
URR is not connected into a system.

d. Be certain that the rf signal generator
and the electronic counter are connected to
Frequency Standard AN/URQ-10 whenever
they are used for testing, to ensure accu-
racy of all frequency measurements.

5-18. POWER DISTRIBUTION DIAGRAMS.
The power distribution diagrams (figures
5-15 through 5-19) aid in troubleshooting
the circuits involved in primary power,
+28-Vdc, +20-Vdc, +110-Vdc, and -30-Vdc
distribution in the receiver. These dia-
grams depict the distribution of each voltage

from its source, through control circuits,
and to the final assemblies or subassemblies
which use them.

5-19. CONTROL DIAGRAM. The tuning
control diagram (figure 5-20) shows all cir-
cuits involved in the tuning of the receiver
to the desired frequency. The signal flow
is shown from the front-panel frequency
controls to the assemblies and subassem-
blies that tune the receiver.

5-20. FAULT LOGIC DIAGRAMS. Sup-
plementing each signal flow diagram is

a fault logic diagram (figure 5-21 through
5-33), which provides a logical trouble-
shooting procedure with normal and
abnormal indications and values at each test
point,

5-21. MAINTENANCE DEPENDENCY
CHART. The power distribution mainte-
nance dependency chart (figure 5-34) shows
the functional dependency of output signals
or indications upon circuit elements, cir-
cuits, etc., in the form of a grid. In this
grid, each vertical column is annotated to
represent a circuit element, etc., while
the horizontal rows are annotated to repre-
sent a procedural step which reaults in an
observable oufput or indication. Symbols
are used in the body of the grid to show the
relationship between circuits elements,
circuits, etc., and the observable output or
indication,

5-22, MAINTENANCE SCHEMATIC DIA-
GRAMS., Maintenance schematic diagrams
(figures 5-35 through 5-47) are provided for
the overall receiver and for each of the
major assemblies and subassemblieswithin
the receiver, providing complete schematic
coverage of the equipment. The diagrams
are drawn so that all circuit elements are
included and all circuits can be traced from
assembly to assembly. Major signal paths
are shown by heavier line weights. These
diagrams enable isolation of a fault to a
defective component part,



Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure

STEP

OBSERVE

REFERENCE

. Preliminary Procedure

NOTE

Perform the preliminary procedure before
applying power to the R-1051E/URR.

. Loosen front-panel screws and slide chassis
out fully on slides.

. Position front-panel switches as indicated:

Switch Position
Mode selector A2S2 OFF
AGC A28S3 OFF
10 MHz A2A78S3 0 MHz
1 MHz A2A7S84 2 MHz

. At rear of receiver front panel, set the
SIMPLEX/DUPLEX switch A2A9 to SIMPLEX,

. On Frequency Standard Assembly A2A5, set
COMP/INT/EXT switch A2A5A2S1 to INT,

. Momentarily remove fuses A2F1 and A2F2
and check for proper value. Reinsert fuses.

. Visually check for any positive indications of
electrical or mechanical failures, Ensure that
assemblies are properly mated to the main-
frame chassis.

. At the top-right corner of the receiver case,
defeat interlock switch A1S2 by gripping
plunger and pulling forward.

Mode selector switch A252 must be pulled
out to turn to OFF,

Digits 0 and 2 viewed at 10~ and 1-MHz
windows on front panel.

A2F1 and A2F2 are 3/4-ampere slo-blo
fuses.

No visual indication of electrical or
mechanical failure, and assemblies are
properly mated to the main-frame chassis.

Plunger extends forward of receiver case.
Operation of the interlock switch is noted
by an audible click.

Schematic, figure
5~35.

0T08-8¢7-2960 XA THAVN
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Table 5-4, Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP OBSERVE

REFERENCE

1. Preliminary Procedure (Cont)

h. Set AUX/NORM switch A1S1 to AUX Plunger rotates approximately 90 degrees.
position by rotating plunger of interlock Operation of the AUX/NORM switch is
switch A1S2 to the fully clockwise position. noted by an audible click.

CAUTION

Hand-guide main-frame cable at rear of chassis
over edge of case when rotating main frame to
vertical position.

i. Tilt the receiver chassis 90 degrees to
expose bottom.

2. Overall AC and DC Voltage Application,

a. At rear of the case, apply 115 Vac at pins
A and C of AUX AC PWR IN jack A1A1J3,

b. On front panel, remove fuses A2F1 and
A2F2 and replace the fuse caps.

c. Turn mode selector switch A2S2 from OFF Fuse indicators for A2F1 and A2F2
to STD BY. illuminate.

d. Pull mode selector switch A2S2 out, and turn
from STD BY to OFF. Reinstall fuses
A2F1 and A2F2 and replace indicator caps.

e. Set mode selector switch A2S2 to STD BY. Fuse indicators for A2F1 and A2F2

do not illuminate. MHz and kHz dial
lights A2DS3 and A2DS4 illuminate,
indicating that 115 Vac is now applied
to Receiver Power Supply Assembly
A2A8 via power transformer A2T1,

and +28 Vdc is available at the output

Schematic, figure
5-35.

Schematic, figure
5-35.
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Table 5-4, Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

. Overall AC and DC Voltage Application (Cont)
e. (Cont)

f. Check operation of the AUX/NORM

switch A1S1 by momentarily rotating
plunger 90 degrees counterclockwise.
Return to the AUX position.

g. On Receiver Power Supply Assembly A2AS8,
locate tie point A2A8E10. On bottom of re-
ceiver chassis, in lower left-hand corner
and to right of power supply printed circuit
board A2A8, locate tie points A2E11,
A2E12, and A2E17.

of the power supply. Filaments of tubes
A2A4V1 and V2 in RF Amplifier Assembly
A2A4 illuminate.

MHz and kHz dial lights A2DS3 and A2DS4

extinguish, as input power is removed
from the power supply.

Regulated 20 Vdc is generated in Receiver Power Supply
Assembly A2A8 and applied to the proper receiver assem-
blies when the mode selector switch A2S2 is set to any po-
sition other than OFF or STD BY. If the 20-volt series
regulator is shorted, the 20-Vdc line will carry 28 Vdc,
which will drastically reduce the life span of all assemblies
using the regulated 20 Vdc. One or more assemblies may

fail immediately.

h. Conrect Multimeter AN/PSM-4( ) to A2E11,
set mode selector switch A2S2 to LSB, and
observe multimeter.

i. Set mode selector switch A2S2 to ISB.

Approximately +20 Vdec. If multimeter
indicates approximately +28 Vdc or 0
Vde, immediately turn mode selector
switch A2S2 to OFF and troubleshoot
Power Supply Assembly A2A8,

Schematic, figure
5-35.

Schematic, fizure
5-35.
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

2. Overall AC and DC Voltage Application (Cont)

j.

Using multimeter on appropriate dc scale,
measure voltage between the following tie
points and ground:

Tie Point Nominal Voltage
A2A8E10 -30 Vdc
A2E12 +28 Vdc
A2E17 +110 Vdc

. Adjust Differential Voltmeter (John Fluke

825) to measure +20 Vdc with respect to
ground and connect to A2E11.

. Using AC Voltmeter ME-6( )/U with a

1:1 probe, measure ac ripple at the
following tie points:

Tie Point Nominal Voltage
A2E17 +110 Vde
A2E12 +28 Vdc
A2E11 +20 Vde
A2A8E10 -30 Vdc

-28.5to -31.5 Vde
+24 to +32 Vde
+103 to +123 Vdc

If any voltage is not within tolerance,
set mode selector switch A2S2 to OFF
and troubleshoot Receiver Power
Supply Assembly A2A8. If all
voltages are out of tolerance, check
ac line voltage and setting of power
transformer A2T1 primary winding
tap.

20 £0.1 Vdc

90 mV rms maximum
320 mV rms maximum
2 mV rms maximum
15 mV rms maximum

Schematic, figure
5-35.

Schematic, figure
5-35.

Schematic, figure
5-35.
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

2. Overall AC and DC Voltage Application (Cont)

m. Rotate chassis to horizontal position and check
for presence of 28 Vdc at RF Amplifier Assem-
bly A2A4, by rotating MHz controls on receiver
front panel between 02 and 29, while viewing rf
amplifier digit window.

n. Rotate the front-panel MHz controls from 02
through 29, and compare the digits viewed
through the digit window on top of RF Ampli-
fier Assembly A2A4 with those viewed at front-
panel MHz windows.

o. Set front-panel Hz switch A2A11S1 to V, and
view the vernier indicator A2DS5.

3. Frequency Standard Check.

Do not adjust Frequency Standard Assembly A2A5 unless power has been applied and
mode selector switch A2S2 has been in a position other than OFTF for at least 24 hours.

Rf amplifier tuning motor drives as
MHz controls are rotated.

The digits viewed in the rf amplifier
window should be centered in the
window and agree with the digits viewed
through the front-panel MHz windows.

Lamp flashes in vernier indicator
A2DS5.

Most drift will occur during the first 60 minutes of warmup; thereafter, the error
should be less than +1 part per 107 (x0.5 Hz at 5 MHz).

a. On Frequency Standard Assembly A2A5, set
COMP/INT/EXT switch A2A5A281 to COMP.
Place 50-ohm load at INT 5MC OUT jack AlJ24
at rear of case.

b. Connect Electronic Counter AN/USM-207A to the
following test points and measure frequency:

Test Point Frequency
A2A5A2TP1 5 MHz
A2ABA2TP2 500 kHz

5 MHz +0.5 Hz
500 kHz +0.1 Hz

Schematic, figure
5-35.

Schematic, figure
5-35.

Fault Logic Dia-
gram, figure
5-28. Schematic,
figure 5-39,
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

3. Frequency Standard Check

C.

a.

C.

d.

a,

(Cont)

Remove counter and connect RF Millivoltmeter
CCVO-91CA, in turn, to A2A5A2TP1 and
A2AB5A2TP2. Measure output level and remove
rf millivoltmeter.

d. Set COMP/INT/EXT switch A2A5A2S1 to INT

and disconnect test equipment.

4, 1-MHz Synthesizer Check.

On 1-MHz Synthesizer Subassembly A2A6A1,
connect vertical input of Oscilloscope AN/
USM~281( ) (dc doupled) to A2A6A1A2TPS.

. Set mode selector switch A252 to LLSB, and Hz

switch A2A1181 to 000. Set frequency controls
to 02.000 MHz.

Position the MHz controls, in turn, from 02
(2 MHz)through 29 (29 MHz). Note oscillo-
scope display for each frequency selected,

Disconnect test equipment,

5. RF Amplifier Signal Flow Check.

Position receiver front-panel controls as
follows:

Control Position

Mode selector A282 USB
RF GAIN A2R3 Fully clockwise
Hz A2A1181 000

0.5V rms minimum at TP1 (5 MHz), and
150-250 mV rms at TP2 (500 kHz).

Oscilloscope presentation has a ringing
effect and then stabilizes at a dc level
between 5 and 17 Vdc.

Fault Logic Dia-
gram, figure
5-28. Sche-
matic, figure
5-39,

Fault Logic Dia-
gram, figure
5-30. Sche-
matic, figure
5-41,
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

. RF Amplifier Signal Flow Check. (Cont)

Control Position

AGC A2S3 OFF
USB LEVELS LINE A2R2 Midrange
Audio level meter A2S1 OFF

. Connect RF Signal Generator CAQI-606B to the

receiver ANT jack A1J23. Set for a 1000~
1V continuous-wave signal, at 2.011 MHz.

. On RF Amplifier Assembly A2A4, connect RF

Millivoltmeter CCVO-91CA to A2A4TP3. En-
sure that probe is connected to measure at
A2A4TP3, not ground test point located next

to it. Set RF GAIN control A2R3 fully clockwise.

. On the receiver front panel, set the MHz and

kHz controls for 2,010 MHz.

. Tune the signal generator for maximum indi-

cation on rf millivoltmeter. Note dB reading
for use in next step.

. Remove rf millivoltmeter from A2A4TP3 and

connect to A1TP1 on RF Translator Sub-
assembly A2A6A6. Note dB reading.

. Reconnect rf millivoltmeter to A2A4TP3.

. Set the rf signal generator and the receiver

MHz and kHz controls to the following positions,
tuning the rf signal generator for a maximum
indication on the rf millivoltmeters

40 mV minimum

Reading to be not more than 6 dB lower
than the measurement made in step 5.e.
If difference is more than 6 dB, trouble-
shoot interface between RF Amplifier
Assembly A2A4 and RF Translator
Subassembly A2A6A6.

40 mV minimum for each frequency
selected.

Fault Logic Dia-
gram, figure
5-21. Schematic
figure 5-38.

Schematic figure
5-35.

Schematic figure
5-38.
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Table 5-4. Radio Receiver R-1051/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

5. RF Amplifier Signal Flow Check (Cont)

h. (Cont)

Signal Generator MHz

O 00 ~J O O W

10

19

22

25
26
27
28

.102
.223
.334
.445
. 9556
.667
L7178
. 899
11.
12,
13.
14.
15.
16.
17.
18.

990
011
011
011
011
011
011
011

.011
20,
21,
.011
23.
24.
.011
.011
.011
.011
29,

011
011

011
011

011

Receiver MHz

O 00 ~JO U1k W

19

.101
.222
.333
.444
. 955
. 666
LT
10.
. 989
12,
13.
14.
15.
16.
17.
18.
. 010
20.
21.
22.
23.
24,
25.
26.
27,
28,
29,

398

010
010
010
010
010
010
010

010
010
010
010
010
010
010
010
010
010

0102-82%-L960 XHTHAVN
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

6. Translator/Synthesizer RF-to-IF. Signal Flow Check

a, Maintain receiver front-panel control settings, ex-
cept set MHz and kHz controls for 2.010 MHz and
AGC control A2S3 to SLOW.

b. Connect RF Millivoltmeter CCVO-91CAto A1TP4 on
RF Translator Subassembly A2A6A6. Set to
measure 30 mV.

c. Tune RF Signal Generator CAQI-606-B to 2,011
MHz (1000 ¢V rms output) and note rf millivolt-
meter indication,

d. Repeat steps a and c above with signal generator
and receiver MHz and kHz controls set at the fol-
lowing frequencies:

Signal Generator MHz Receiver MHz
3.102 3.101
4,223 4,222
5.334 5.333
6.445 6.444
7.556 7.555
8.667 8.666
9.778 9.777

10. 899 10. 898
11.990 11,989
12, 556 12,555
13. 556 13.555
14. 556 14.555
15. 556 15.555
16. 556 16.555
17,556 17.555

10 mV rms minimum

10 mV rms minimum for each fre-
quency selected

Troubleshooting
Procedures,
table 5-5. Sche-
matic, figure
5-40.

Troubleshooting
Procedures,
table 5-5. Sche-
matic, figure
5-40,

010¢-827-L960 XHTHAVN
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

6. Translatbr/ Synthesizer RF-to-IF. Signal Flow Check

(Cont)
d. (Cont)
Signal Generator MHz Receiver MHz

18,556 18.555
19,556 19.555
20.556 20.555
21.556 21.555
22,556 22.555
23,556 23.555
24.556 24,555
25,556 25.555
26.556 26.555
27,556 27.555
28,556 28.555
29. 556 29.555

7. IF. Signal Flow Check

a. Maintain same test setup, except set mode
selector switch to STD BY and remove IE/Audio
Amplifier Assemblies A2A2 and A2A3 from
main frame.

b. Set receiver MHz and kHz controls to 2.010
MHz.

c. Set rf signal generator for 2.010 MHz continuous
wave,

d. Connect rf millivoltmeter to terminal A3 of jack
A2XA2P1, set mode selector switch to USB, and
adjust the rf signal generator frequency and output
level for a 4-mV peak signal.

0T02-82%-L960 XHTHAAVN



Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

1 @8ueyD

-4

~

b3

7. IF. Signal Flow Check (Cont)

e. Connect rf millivoltmeter to A1TP1 on
Mode Selector Assembly A2A1, and observe
meter indication. Then position the mode
selector switch A2S2,in turn, to USB, RATT
and ISB.

f. Set mode selector switch A2S2 to AM.
Connect rf millivoltmeter to terminal A3 of

jack A2XA2P1, and adjust the rf signal
generator frequency and output level for a
4-mV peak signal.

g. Connect rf millivoltmeter to A1TP1 on
Mode Selector Assembly A2A1 and observe
meter indication with mode selector switch
A282 in AM, then CW,

h. Set mode selector switch A2S2 to LSB.
Connect rf millivoltmeter to terminal A3
of jack A2XA3P1, and adjust the rf signal
generator frequency and output level for a
4-mV peak signal.

i. Connect the rf millivoltmeter to A1TP1 on
Mode Selector Assembly A2A1 and observe
meter indication with mode selector switch
A2S2 in LSB, then ISB.

100 mV rms maximum at USB,

RATT, and ISB positions.

100 mV rms maximum at AM
and CW positions.

100 mV rms maximum at
LSB and ISB positions.

Fault Logic Dia-
gram, figure
5-23. Schematic,
figure 5-35.
Schematic
figure 5-36.

Fault Logic Dia-
gram, figure
5-23. Schematic,
figure 5-35.
Schematic,
figure 5-36.

Fault Logic Dia-
gram figure
5-23. Schematic,
figure 5-35.
Schematic,
figure 5-36.
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

7. IF. Signal Flow Check (Cont)

j.

Set mode selector switch A282 to STD BY and
reinsert both Receiver IF./Audio Amplifier
Assemblies A2A2 and A2A3.

k. Disconnect test equipment

8. IF.~-to-Audio Signal Flow Check

a. Position receiver controls as follows:

Control Position
Mode selector A2S2 UsSB
MHz and kHz controls 02.010 MHz
Hz A2A11S51 000
RF GAIN A2R3 Fully clockwise
USB LEVELS Midrange
PHONE A2R5
AGC A283 SLOW

. Set RF Signal Generator CAQI-606-B for 2.011

MHz, continuous wave. Connect to ANT jack
AlJ23, at rear of receiver.

. Connect AC Voltmeter ME-6( )/U to USB AUDIO

OUT jack A1A1J5 at rear of receiver, and set
to measure 10 Vac.
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

continuous wave, at 1 uV rms.

Set mode selector switch A2S2 to LSB, and
rotate LSB LEVELS LINE A2R1 control
fully clockwise.

STEP OBSERVE REFERENCE
. IF~to-Audio Signal Flow Check (Cont)

d. Adjust rf signal generator frequency for 6 to 10 Vac Fault Logic Dia-
peak indication on ac voltmeter with 1-uV gram, figure
rms signal level from the rf signal 5-24. Schematic,
generator; then set the rf signal generator figure 5-37.
level to 1 mV rms. Rotate USB LEVELS
LINE control A2R2 fully clockwise, and
note ac voltmeter indication.

e. Set mode selector switch A2S2 to AM.

f. Adjust the rf signal generator to 1000 Hz, 6 to 10 Vac Fault Logic Dia-
30-percent modulation. Tune for peak gram, figure
indication on ac voltmeter with a 1-uV 5-24. Schematic,
rms signal level on rf signal generator; figure 5-37.
then set the rf signal generator level to
1 mV rms. Note ac voltmeter indication.

g. Remove ac voltmeter from receiver jack
A1A1J5 and connect to LSB AUDIO OUT
jack A1A1J6.

h. Adjust the rf signal generator for 2. 009 MHz,

0T0%-83¥%-L960 XU THAVN
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

8. IF. to Audio Signal Flow Check (Cont)

j. Adjust rf signal generator for peak
indication on ac voltmeter; then set rf
signal generator level to 1 mV rms.
Note ac voltmeter indication.

k. Disconnect external test equipment.
Maintain all other conditions.

9. Overall Operational Procedure.

a. Position receiver controls as follows:

Control Position
Mode selector A2S2 USB
MHz and kHz controls 04.999 MHz
Hz A2A11S1 000
RF GAIN A2R3 Clockwise
USB and 1LSB LEVELS Clockwise
PHONE A2R5 and A2R4
USB and LSB LEVELS Clockwise
LINE A2R2 and A2R1
Audio level meter A2S1 USB
AGC A2S83 SLOW

b. Connect INT 5 MC OUT jack A1J24 to ANT
jack A1J23.

6 to 10 Vac

Fault Logic Dia-
gram, figure
5-25. Schematic,
figure 5-37.

0102-8¢%-L4960 XTTHAVN
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

C.

. Overall Operational Procedure (Cont)

Connect Electronic Counter AN/USM-207 or
equivalent to PHONE USB jack A2J2 on the
receiver front panel. Ensure that COMP/INT/
EXT switch A2A5A2S1 on Frequency Standard
Assembly A2A51is set to COMP,

Adjust the USB LEVELS LINE control A2R2
for an indication of +10 dB on AUDIO LEVEL
meter A2M1, and note the electronic counter
indication.

. Change receiver frequency, in turn, to 4,998

and 4. 997 MHz; note electronic counter indica~
tion for each selected frequency.

Change receiver frequency to 5,000 MHz, Set
mode selector switch A2S2 to CW. Ensure
Hz switch A2A11S1 is at 000 position.

Rotate BFO control A2R6 fully counterclock-
wise, and adjust the USB LEVELS PHONE and
LINE controls A2R5 and A2R2 for a stable in-
dication on the electronic counter.

. Rotate BFO control A2R6 fully clockwise, and

observe electronic counter,.

. Set mode selector and audio level meter

switches A2S2 and A2S1 to LSB.

. Connect electronic counter to PHONE LSB

jack A2J1,

1000 Hz

Receiver Frequency Electronic Counter

Selected (MHz) Indication (Hz)
4,998 2000
4,997 3000

3 kHz minimum

3 kHz minimum

Fault Logic Dia-
gram, figure
5-24.

Fault Logic Dia-
gram, figure 5-24,

0108-83%-L960 XATHAVN
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Table 5-4. Radio Receiver R-1051E/URR, Maintenance Turnon Procedure (Cont)

STEP

OBSERVE

REFERENCE

9. Overall Operational Procedure (Cont)

k. Set receiver frequency to 5.001 MHz, and

adjust the LSB LEVELS LINE control A2R1
for +10 dB indication on the AUDIO LEVEL
meter A2M1, and observe electronic counter,

. Rotate the Hz switch A2A1181 from 000

through 900, and then return to 000 position,
while observing electronic counter.

. Change the receiver frequency, in turn, to

5.002 and 5.003 MHz, and then return frequency
to 5,001 MHz,

Set Hz switch A2A11S1 to V (vernier position),
and rotate Hz vernier control A2A11R1 from
fully counterclockwise to fully clockwise posi-

tion, while observing electronic counter. Return
Hz switch A2A11S1 to 000.

10. Conclusion

a. On Frequency Standard Assembly A2A5, set

b.

COMP/INT/EXT switch A2A5A2S1 to INT.

Remove all test equipment and test cable be-
tween A1J23 and A1J24 on rear of receiver
cabinet,

. Pull mode sel ector switch A2S2 out, and set

to OFF.

. Slide receiver chassis into case. Secure

with front-panel screws.

1000 Hz

1100 Hz through 1900 Hz in 100-Hz
increments.

Receiver Frequency Electronic Counter

Selected (MHz) Indication (Hz)
5.002 2000
5.003 3000

980 Hz or less in fully counterclockwise
position, and 2020 Hz or more in fully
clockwise position,

0106-8C%—-L960 XHTHAVN
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Table 5-5. Translator/Synthesizer Assembly A2A6, Depot Troubleshooting Procedures
TROUBLEA
Ssglprpj%gﬁ PROCEDURES OBSERVATIONS | SHOOTING
DIAGRAM
1. 100-Hz . Set Hz switch at 000. Using Electronic Counter AN/USM-207A and 11.000 kHz
Synthesizer AC Voltmeter ME-6( )/U, measure frequency and amplitude at 240 mV rms
Subassembly A2A6A4A3TP3, nominal
é}ZlA6l;A4t . Measure frequency and amplitude at A2A6A4A3TP5. (Use the Het- 7.100 MHz
eckou erodyne Voltmeter CDAN-2006 for amplitude measurement while 10 mV rms
rotating the 1- and 10-kHz crystal switches through all combinations minimum
to find the lowest amplitude.) If correct, proceed to step 2.
. Remove A2A6A4, and reconnect via extender cable. Measure am- 1 Vp minimum 5-10
plitude and frequency of 1-kHz pulse at A2A6A4A2E4. 1000 Hz
. Measure frequency and amplitude of 7.089-MHz input at 1.5 mV rms 5-13
A2A6A4A3TP1 with the 1- and 10-kHz crystal switches set to the minimum 5-14
positions giving the lowest amplitude in step b. 7.089 MHz
. Reconnect the Heterodyne Voltmeter CDAN-2006 to A2A6A4A3TP5 7.1 MHz output 5-14
and adjust A2A6A4A3R20 for 15 mV rms at 7.1 MHz. If this signal is adjustable
level can be obtained, proceed to step 2. to 15 mV rms.
2. 1- and 10-kHz | a. Set kHz controls at 000. Using Electronic Counter AN/USM-207A 3.400 MHz
Synthesizer and RF Millivoltmeter CCVO-91CA, measure frequency and ampli- 90 to 170 mV
Subassembly tude of mixed 1- and 10-kHz output at A2A6A6A1E9. If correct,
A2A6A3 proceed to step 3.
Checkout . .
. Using Heterodyne Voltmeter CDAN-2006, measure amplitude of Between 2 to 4 5-10
10~kHz-spectrum end-point frequencies 3. 82 MHz and 3. 91 MHz mV rms and
at A2A6A3A4E4.~ balanced
within 2 dB.
. Using Heterodyne Voltmeter CDAN-2006, measure amplitude of Between 6 to 12 5-10
1-kHz-spectrum end-point frequencies 122 kHz and 131 kHz at mV rms and 5-13
A2A6A3A4E9, balanced
within 2 dB.
3. 100-kHz . Set frequency controls for 2.0 MHz. Using RF Millivoltmeter 100 to 135 mV
Synthesizer CCVO0-91CA and Electronic Counter AN/USM-207A, measure rms
Subassembly amplitude and frequency at A2A6A2A5TP1. 22.400 MHz
éﬁﬁfliit . Set frequency controls for 6,000 MHz, and measure amplitude 100 to 135 mV

and frequency at A2A6A2A5TP1, If correct, proceed to step 4.

rms
32.400 MHz

0T0%-82F-2960 XHTHAVN
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Table 5-5. Translator/Synthesizer Assembly A2A6, Depot Troubleshooting Procedures (Cont)
TROUBLEHA
b AN PROCEDURES OBSERVATIONS | SHOOTING
DIAGRAM
3. 100-kHz c. Disconnect A2A6A2 and reconnect via extender cable. Using Between 18 to
Synthesizer the Heterodyne Voltmeter CDAN-2006, measure the ampli- 44 mV rms
Subassembly tude of 100-kHz-spectrum end-point frequencies 15,3 MHz and balanced
A2A6A2 and 16.2 MHz at A2A6A2A2E1. within 2 dB
Checkout
(Cont) d. Using the Heterodyne Voltmeter CDAN-2006, measure the 7.1 MHz signal 5-14
amplitude of the 7.1 MHz at A2A6A2A3E12, 10 mV rms
minimum
e. Using the Heterodyne Voltmeter CDAN-2006, measure the 10 MHz signal
amplitude of the 10-MHz signal at A2A6A2A3E7. 20 to 40 mV
rms
f. With the RF Millivoltmeter CCVO-91CA connected to 32.4 MHz out- 5-12
A2A6A2A5TP1, adjust A2A6A2A5R13 for 110 mV rms, put is adjust-
able to 110
mV rms
g. Rotate the 100-kHz crystal switch and measure the 32.4-MHz 100 to 135 mV 5-12
signal at each switch position. rms at all
ten switch
positions
4. 1-MHz a. With the RF Millivoltmeter CCVO-91CA connected to Signal ampli- 5-11
Synthesizer A2A6A1A1E2, measure the output signal level for each tude 80 to
Subassembly position of the MHz frequency controls listed below; then 240 mV rms
A2A6A1 connect the Electronic Counter AN/USM-207A to at each listed
Checkout A2A6A1A1E2 and measure the output frequency for each setting of
listed position of the MHz frequency controls. If correct, MHz controls
proceed to step 5. Output frequency
as listed for
each setting of
MHz controls

0T02-829-L960 XHTHAVN



Table 5-5. Translator/Synthesizer Assembly A2A6, Depot Troubleshooting Procedures (Cont)
TROUBLEA
S A PROCEDURES OBSERVATIONS | SHOOTING
DIAGRAM
4, 1-MHz MHz Frequency Output MHz Frequency Output
Synthesizer Control Frequency Control Frequency
Subassembly Position (MHz) Position (MHz)
A2A6A1
Checkout 2 17.5 11 8.5
(Cont) 3 16.5 12 7.5
4 15.5 14 15.5
5 14.5 15 4.5
6 23.5 16 .5
7 12.5 19 10.5
8 11.5 20 9.5
9 20.5 22 2.5
10 19.5
. Using the Heterodyne Voltmeter CDAN-2006, measure the 350 to 550 mV
1-MHz input signal at A2A6A1A3E1, TMS
5. RF Trans- . With the MHz and kHz controls set for 22, 550, adjust the
lator input signal source from RF Signal Generator CAQI-606-B to
Subassembly the receiver (22.550 MHz +1 kHz) to obtain 5.0 mV rms at
A2A6A6 A2A6A6A1TP1, as indicated on RF Millivoltmeter CCVO-
Checkout 91CA. Set test set controls for receive mode of operation.
. Using rf millivoltmeter, measure amplitude at A2A6A6A1TP4. 70 mV rms 5-2
(Tune signal generator frequency for peak indication on rf nominal
millivoltmeter.)
. Repeat a. and b, at 21,550 MHz, If steps b. and c. are 70 mV rms 5-2
correct, no further tests are required in the rf translator. nominal
7
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Table 5-5. Translator/Synthesizer Assembly A2A6, Depot Troubleshooting Procedures (Cont)

TROUBLE-
g%‘ﬁgiﬁ‘gﬁ PROCEDURES OBSERVATIONS | SHOOTING
DIAGRAM
5. RF Trans- d. Using the RF Millivoltmeter CCVO-91CA, measure the 1- 90 to 170 mV 5-13
lator and 10-kHz injection signal at A2A6A6A1E9. rms
Subassembly
A2A6A6 e. Using the RF Millivoltmeter CCVO-91CA, measure the 100- 100 to 135 mV 5-12
Checkout kHz injection signal at A2A6A6A1E". rms
(Cont)
f. Using the RF Millivoltmeter CCVO-91CA, measure the 1- 80 to 240 mV 5-11
MHz injection signal at A2A6A6A1E5. rms

0T02-83%-L960 XH'TAAVN
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TEST DATA FOR FIGURE 5-1

GENERAL

A, Test Equipment Required:
RF Millivoltmeter CCVO-91CA or equivalent
RF Signal Generator CAQI-606-B or equivalent
RF Amplifier Test Set TS-2132/WRC-1 (depot only)
Electronic Multimeter AN/USM-116( )
Electronic Counter AN/USM-207A

B. References.

If necessary, make the following references:

Functional Description, paragraph 3-17
Troubleshooting sequence, figure 5-21

Corrective maintenance, paragraph 6-25

Physical location of test points, figures 7-18 and 7-58

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out
of case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT

Radio Receiver
R-1051E/URR

D. Test Setup.

CONTROL POSITION
Mode selector switch A2S2 USB
AGC switch A2S3 OFF
RF gain control A2R3 Fully clockwise
Hz switch A2A11S1 000
USB LEVELS LINE control A2R2 Midrange
Frequency controls 2.100 MHz

Connect rf signal generator to ANT jack A1J23, and set its output for

a CW frequency of 2.101 MHz, at 500 4V rms.

Test Steps:

TS~1

TS-2

SPECIFIC

Refer to notes C and D before performing test. Using rf millivoltmeter,
measure the rf input voltage to the antenna overload assembly from jack
A1J23 to be as indicated at A2A9E1l. Ensure the probe ground lead is
connected to A2A9E2,

Using the rf millivoltmeter, measure the rf output voltage from the antenna
overload assembly to be as indicated at A2A9E3., Ensure the probe ground
lead is connected to A2A9E2,

5-25/(5-26 blank)




- TS-3

TS-4

TS-5

TS~-6

*1 TS-7

*1 TS-8

TEST DATA FOR FIGURE 5-1 (Cont)

Ground the rf millivoltmeter test probe at A2A4TP1, and measure rf signal

voltage in the rf amplifier at the output of filter A2A4FL2 to be as indicated
at A2A4TP2.

Ground the rf millivoltmeter test probe at A2A4TP4, and measure rf out-
put voltage from the rf amplifier to be as indicated at A2A4TP3. Note the
dB reading for use in test step 5.

Measure the rf input voltage to the rf translator to be as indicated at
A2A6A6TP1 on rf millivoltmeter.

Using the electronic multimeter, measure the dc control voltage to
relay A2A9K1 in the antenna overload assembly to be as indicated at

A2A9E4.

AlJ23
Using the rf amplifier test set and the rf millivoltmeter, measure the : raoml';:l?sm po
rf signal voltage in the rf amplifier at the output of A2A4A38 to be as 2 10 29,9999 MHz >j_
indicated at A2A4A20E1-3. Ensure the probe ground lead is connected

to A20E1-4.

Using the rf amplifier test set and the electronic multimeter, measure

the dc voltage at the grid (pin 1) of rf amplifier tube A2A4V1 tto be as
indicated.

* Measurement made at depot only.

042 - 002-012
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DEPOT TEST DATA FOR FIGURE 5-2
NOTE

These test procedures are to be performed
at a depot only, and not aboard ship.

GENERAL

A. Test Equipment Required:
RF Signal Generator CAQI-606-B or equivalent
RF Millivoltmeter CCVO-91CA or equivalent
Extender cables for Translator/Synthesizer Assembly A2A6 (3 required)
Electronic Counter AN/USM-207A or equivalent
Heterodyne Voltmeter CDAN 2006 or equivalent

B. References. If necessary, make the following references:
Functional description, paragraph 3-26
Troubleshooting sequence, figure 5-22
Corrective maintenance, paragraph 6-37
Physical location of test points, figures 7-86, 7-87, and 7-89

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A252 STD BY
R-1051E/URR

AGC switch A2S3 OFF
RF gain control A2R3 Fully clockwise
Hz switch A2A11S1 000
Frequency controls 22,550 MHz
USB LEVELS LINE control A2R2 Midrange

D. Test Setup.

(1) Connect rf signal generator to ANT jack A1J23, and set its output for a CW'
frequency of 22,551 MHz, at 350 uV rms.

(2) Remove Translator/Synthesizer Assembly A2A6 from receiver, and reconnect
via the three extender cables.

(3) Loosen six screws and remove cover from RF Translator Subassembly A2A6AG6.

5-29/(5-30 blank)




Test Steps:

TS-1

TS-2

TS-3

TS-4

TS8-5

TS-6

TS-7

TS-8

TS~9

DEPOT TEST DATA FOR FIGURE 5-2 (Cont)

SPECIFIC o

Refer to notes C and D before performing test. Set mode selector switch
A2S82 to USB. Adjust the rf signal generator for the level indicated, with
the rf millivoltmeter at the input of the rf translator at test point
A2ABABA1TP1,

Measure the 1-MHz synthesizer injection signal at A2A6A6A1E5 to be as
indicated on the rf millivoltmeter. \

Measure the 1-MHz synthesizer injection signal at A2A6A6A1A1TP1 to be
as indicated on the rf millivoltmeter.

Measure the first if. signal at the output of the 1-MHz and alc subassembly
at A2A6AB6A1CRS5 cathode to be as indicated on the heterodyne voltmeter
tuned to 20. 05 MHz.

Measure the first if. output signal of the hi-band/lo-band filter subassem-
bly at A2A6A6A1CR7 cathode to be as indicated on the heterodyne volt-
meter tuned to 20.05 MHz. Momentarily change receiver frequency to
21.550 MHz and rf signal generator frequency to 21.551 MHz. Repeat the
measurement using the heterodyne voltmeter tuned to 30.05 MHz. Reset
receiver frequency to 22.550 MHz and rf signal generator frequency to
22,551 MHz.

Measure the 100-kHz synthesizer injection signal to the mid-frequency
mixer at A2A6ABA1E7 to be as indicated on the rf millivoltmeter.

Measure the 1- and 10-kHz synthesizer injection signal to the low-
frequency mixer at A2A6AB6ALEY9 to be as indicated on the rf milli-
voltmeter.

Measure the 1- and 10-kHz synthesizer injection signal to the low-
frequency mixer at A2A6A6A1A3TP1 to be as indicated on the rf milli-
voltmeter,

Measure the 500-kHz third if. output signal of the rf translator at
A2AB6AB6A1TP4 to be as indicated on the rf millivoltmeter,
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TEST DATA FOR FIGURE 5-3
GENERAL

A, Test Equipment Required:
RF Signal Generator CAQI-606-B or equivalent
AC Voltmeter ME-6( )/U or equivalent (2 required)
Oscilloscope AN/USM-281( ) or equivalent
Extender cable set for Receiver IF. /Audio Amplifier Assemblies A2A2 and A2A3
Resistor, 600 ohms
RF Millivoltmeter CCVO-91CA

B. References. If necessary, make the following references:
Functional description, paragraph 3-43
Troubleshooting sequence, figure 5-23
Corrective maintenance, paragraph 6-20
Physical location of test points, figures 7-8, 7-10, 7-12, and 7-14

C. Preliminary Setup. Make primary power available to the equipment by placing sys-
tem circuit breaker to on. Loosen front-panel screws and slide main-frame chassis
out of case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger
extends forward of case. Make the following preliminary control settings before
beginning the test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR AGC switch A2S3 OFF

RF GAIN control A2R3 Maximum clockwise
USB LEVELS LINE control A2R2 Midrange
LSB LEVELS LINE control A2R1 Midrange
Hz switch A2A11S1 000
Frequency controls 2.100 MHz

D. Test Setup

(1) Apply the rf output from the rf signal generator to the receiver ANT jack
A1J23, Set the signal generator output for a frequency of 2.101 MHz, at 500 V.,

NOTE

The mode selector input signal as measured at
rf translator test point A2A6A6A1TP4 drops to
5 mV when the AGC switch A2S3 is set to SLOW,

(2) Remove receiver if. /audio amplifiers A2A2 and A2A3 from receiver, and
reconnect via the extender cables.

(3) Loosen the screws and remove covers from both if. /audio amplifiers.

(4) Connect a 600~-ohm terminating resistor between pins A and B of USB AUDIO
OUT jack A1A1J5. Connect vertical input of oscilloscope and ac voltmeter
input to pins A and B of jack A1A1J5; connect pin B to low side of ac voltmeter.
Set mode selector switch A2S2 to USB,

5-33




NAVELEX 0967-428-2010

TEST DATA FOR FIGURE 5-3 (Cont)
NOTE
Adjust the rf signal generator for optimum fre-
quency output by adjusting its vernier frequency
control for maximum audio output as observed
on the ac voltmeter at A1ALJ5,
SPECIFIC

Test Steps:

TS-1 Refer to notes C and D before performing test. Adjust RF GAIN control
A2R3 to obtain the 500-kHz input signal to the USB if. /audio amplifier
at A2A2A2F1 to be as indicated on the rf millivoltmeter.

TS-2 Measure the 500-kHz if. input signal level to the mode selector to be as
indicated on the rf millivoltmeter.

TS-3 Measure the 500-kHz input signal to the USB product detector A2A2A3Q1
at A2A2A2E15 to be as indicated on the rf millivoltmeter.

TS-4 Measure the 500-kHz if. injection signal to the emitter of the USB product
detectors to be as indicated on the rf millivoltmeter at A2A2A3TP1,

TS-5 Measure the audio output signal of the USB if. /audio amplifier to be as
indicated on the ac voltmeter at A2A2A1E6,

TS-6 Set up rf signal generator for an accurate frequency output of 2. 100 MHz
by adjusting its vernier control for a zero-beat audio output as observed
at the oscilloscope. Modulate the rf signal generator output with 1000 Hz
at 30 percent. Set mode selector switch A2S2 to AM, and make the mea-
surements at the test pointsfor TS-1 and TS~2, observing the same
indications on the rf millivoltmeter. Measure the if. input signal to the
base of the USB product detector A2A2A3Q2 to be as indicated on the rf
millivoltmeter at A2A2A2E17.

TS-7 Measure the audio output voltage of the AM detector to be as indicated on
the ac voltmeter at A2A2A1ES5,

TS-8 Remove the modulation from the output signal of the rf signal generator.
Set the mode selector switch A282 to CW. Measure the BFO input signal
to the anode of the AM detector to be as indicated on the rf millivoltmeter
at A2A1A3TPL. Vary the receiver BFO frequency control A2R6 to show
zero beat on the oscilloscope (should occur at approximate midrange of
BFO control A2R6).

5~-34




TS-9

TS-10

TS-11

TS-12

TS-13

TEST DATA FOR FIGURE 5-3 (Cont)

Disconnect test equipment from jack A1A1J5. Connect a 600-ohm load
resistor across pins A and B of LSB AUDIO OUT jack A1A1J6. Con-
nect vertical input of oscilloscope and ac voltmeter input across pins A
and B of jack A1A1J6; connect pin B to low side of ac voltmeter. Set
mode selector switch A2S2 to LSB. Adjust rf signal generator output fre~
quency for 2.099 MHz by peaking audio output of receiver as observed
on ac voltmeter by adjusting the signal generator frequency control.
Adjust RF GAIN control A2R3 to obtain the 500-kHz if. input signal to
the LSB if./ audio amplifier to be as indicated on the rf millivoltmeter
at A2A3A2E1l. Make the measurement at the test point for TS-2 to be
as indicated on the rf millivoltmeter.

Measure the 500-kHz if. signal to the LSB product detector A2A3A3Q1
to be as indicated on the rf millivoltmeter at A2A3A2E15.

Measure the 500-kHz if. signal to the LSB product detector A2A3A3Q2 to
be as indicated on the rf millivoltmeter at A2A3A2EL7.

Measure the 500-kHz if. injection signal to the product detectors to be
as indicated on the rf millivoltmeter at A2A3A3TP1.

Measure the audio output signal of the LSB if. /audio amplifier to be as
indicated on the ac voltmeter at A2A3A1E6.
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Figure 5-3.

IF. Amplification and Control,

Signal Flow Diagram
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TEST DATA FOR FIGURE 5-4

GENERAL

Test Equipment Required:

Multimeter AN-PSM-4( ) or equivalent

RF Millivoltmeter CCVO-91CA or equivalent

Extender cable for Receiver Mode Selector Assembly A2Al

References. If necessary, make the following references:
Functional description, paragraph 3-55

Corrective maintenance, paragraph 6-14

Physical location of test points, figures 7-57, 7-9, and 7-10

Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

POSITION

UNIT CONTROL
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR
Frequency controls 2.100 MHz

Test Setup.

(1) Remove Receiver Mode Selector Assembly A2A1 from receiver, and reconnect
via the extender cable,

(2) Loosen the screws and remove cover from mode selector.
SPECIFIC

Test Steps:

TS-1 Refer to notes C and D before performing test. Set mode selector switch
A282 to ISB.  Using rf millivoltmeter, measure the 500-kHz output from

the frequency standard at A2A5TP2 to be as indicated.

TS-2 Using the multimeter, measure the operating voltage input to the 500-kHz
gate subassembly at A2A1A2ES5 to be as indicated for ISB. Set the mode
selector switch consecutively to RATT, AM, CW, USB, and LSB, and

verify that the voltage amplitude at A2A1A2E5 is as indicated. Reset the

mode selector switch to LSB.

TS-3 Using the rf millivoltmeter, measure the 500-kHz output signal from the

500-kHz gate subassembly at A2A1A2E2 to be as indicated.

TS-4 Measure the gated 500-kHz input signal to the USB if, /audio amplifier at

A2A2A3TP1 to be as indicated on the rf millivoltmeter.

TS-5

Measure the gated 500-kHz input signal to the LSB if./audio amplifier at
A2A3A3TP1 to be as indicated on the rf millivoltmeter.
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TEST DATA FOR FIGURE 5-5
GENERAL

A, Test Equipment Required:
RF Signal Generator CAQI-606-B or equivalent
Audio Signal Generator AN/URM-127 or equivalent
AC Voltmeter ME-6( )/U or equivalent (2 required)
Oscilloscope AN/USM-281( ) or equivalent
Earphone headset
Extender cable for Receiver IF./Audio Amplifier Assembly A2A2
Resistor, 600 ohms

B. References. If necessary, make the following references:
Functional description, paragraph 3-67
Troubleshooting sequence, figure 5-24
Corrective maintenance, paragraph 6-20
Physical location of test points, figures 7-12 and 7-14

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on, Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S82 STD BY
R-1051E/URR
AGC switch A283 SLOW
Audio level meter switch A2S1 USB
Hz switch A2A11S1 000
Frequency controls 2.100 MHz

D. Test Setup.

(1) Apply the rf output from the rf signal generator to the receiver ANT jack A1J23,
Set the rf signal generator output for a frequency of 2,101 MHz, at 500 uV,

(2) Remove Receiver IF, /Audio Amplifier Assembly A2A2 from receiver, and recon-
nect via the extender cable,

(3) Loosen the screws and remove cover from if. /audio amplifier A2A2.

(4) Connect a 600-ohm terminating resistor between pins A and B of USB AUDIO OUT
jack A1A1J5. Connect vertical input of oscilloscope and ac voltmeter input to pins
A and B of A1A1J5; connect pin B to low side of ac voltmeter. Set the mode
selector switch A2S2 to USB.

NOTE

Adjust the rf signal generator for optimum output
frequency by adjusting its vernier frequency con-
trol for maximum audio output as observed on the
ac voltmeter at A1A1J5,
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E.

5-40

TEST DATA FOR FIGURE 5-5 (Cont)

Mode Selector Switch Contacts.

Test Steps:

TS-1

T5-2

TS-3

TS-4

TS-5

SWITCH A2S2B - FRONT

FUNCTION TERMINAL

OFF NO CONNECTION

STD BY NO CONNECTION
RATT 2TO 4
AM 3TOSb
Cw 4TOG6
USB 5TO7

SPECIFIC

Refer to notes C and D before performing test., Using the ac voltmeter,
measure the product detector output audio signal level to be as indicated
at A2A2A1E6.

Measure the signal level at A2A2A2E8 to be as indicated; ac voltmeter
indication depends on setting of USB LEVELS LINE control A2R2,

Measure the audio signal level between A2E26 and A2E23 to be as indicated;
ac voltmeter indication depends on setting of USB LEVELS LINE control
A2R2, The ac voltmeter connected across pins A and B of A1A1J5 gives
the same indication as TS-3, Disconnect 600-ohm load from pins A and B
of A1A1J5, and connect between pins e and d of A1A1J4. Connect ac volt-
meter to pins e and d of A1A1J4, with low side of meter connected to

pin e. Ac voltmeter shows same indication as in TS-3,

The indication of the AUDIO LEVEL meter A2M1 varies with the setting of
the USB LEVELS LINE control A2R2: the minimum meter indication for a
fully counterclockwise position of the control is lessthan -8 dB; the maximum
meter indication for a fully clockwise position of the control is 20 + 2 dB.
Set USB LEVELS LINE control A2R2 for 0.77 volt on ac voltmeter; AUDIO
LEVEL meter A2M1 should indicate 0 2 dB,

With earphones connected to the PHONE USB jack A2J2, the audio level
should follow the variation of the USB LEVELS PHONE control A2R5. With
USB LEVELS LINE control A2R2 set so that AUDIO LEVEL meter A2M1
indicates 0 dB, the USB phone level should vary in intensity of tone at the
earphones from an adequate audible level at a fully clockwise setting of
USB LEVELS PHONE control A2R5 to no tone at a fully counterclockwise
setting.



TEST DATA FOR FIGURE 5-5 (Cont)

1S-6 Connect ac voltmeter between pin b of connector A1A1J4 and ground. The

—— test point measurement on the ac voltmeter is as shown for the AUDIO
LEVEL meter A2M1 indication of 0 dB, as adjusted by USB LEVELS LINE
control A2R2, and with USB LEVELS PHONE control A2R5 adjusted fully
clockwise,

Connect the ac voltmeter between pin H of connector A1A1J4 and ground.
Set the mode selector switch A2S2 to RATT, then USB, and measure the
voltage indicated on the ac voltmeter., Set the mode selector switch A2S2

to CW, adjust the BFO control to obtain approximately 1000-Hz tone, and [ ]
measure the voltage tobe as indicated on the ac voltmeter. Setthe mode se-
lector switch A2S2 to AM, modulate the rf signal generator with1000 Hz at 30
percent, and measure the voltage indicated on the ac voltmeter. Adjust

USB LEVELS LINE control A2R2 as necessary to maintain a reading of

0 dB on AUDIO LEVEL meter A2M1 during each of these measurements.

Trs-7

TS-8 Using the ac voltmeter, make the signal measurement at A2A2A1E5 to be
—  as indicated.

TS-9 Measure the signal voltage at A2A2A1E6 to be as indicated on the ac
" voltmeter.

I'S-10 Disconnect the rf signal generator from the ANT jack A1J23. Connect
audio signal generator to pins Y and Z (ground) of connector A1A1J4.
Set USB LEVELS LINE control A2R2 fully clockwise. Connect the ac
voltmeter to terminal A2A2A2E7, and adjust the audio si. 12l generator
for 1000 Hz, 130 mV rms,

“TS-11 Measure the signal voltage at A2A2A2E5 to be as indic# - on the ac volt-
' meter. A 1000-Hz tone should be heard at earphones ¢ ..~ cted to the
PHONE USB jack A2J2 with the appropriate settings of .. LEVELS LINE
and PHONE controls A2R2 and A2R5.
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Figure 5-5. Audio Amplification (USB, RATT,
AM and CW Modes), Signal Flow Diagram
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TEST DATA FOR FIGURE 5-6
GENERAL

A, Test Equipment Required:
RF Signal Generator CAQI-606-B or equivalent
Audio Signal Generator AN/URM-127 or equivalent
AC Voltmeter ME-6( )/U or equivalent (2 required)
Oscilloscope AN/USM-281( ) or equivalent
Earphone headset
Extender cable for Receiver IF. /Audio Amplifier Assembly A2A3
Resistor, 600 ohms

B. References. If necessary, make the following references:
Functional description, paragraph 3-67
Troubleshooting sequence, figure 5-25
Corrective maintenance, paragraph 6-20
Physical location of test points, figures 7-12 and 7-14

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A282 STD BY
R-1051E/URR
AGC switch A2S3 SLOW
Audio level meter switch A2S1 1.SB
Hz switch A2A11S1 000
Frequency controls 2.100 MHz

D. Test Setup.

(1) Apply the rf output from the signal generator to the receiver ANT jack A1J23. Set
the signal generator output for a frequency of 2, 099 MHz, at 500 uV.

(2) Remove Receiver IF,/Audio Amplifier Assembly A2A3 from receiver, and recon-
nect via the extender cable.

(3) Loosen the screws and remove cover from if. /audio amplifier A2A3,

(4) Connect a 600-ohm terminating resistor between pins A and B of LSB AUDIO OUT
jack A1A1J6. Connect vertical input of oscilloscope and ac voltmeter input to
pins A and B of jack A1A1J6; connect pin B to low side of ac voltmeter. Set the
mode selector switch A252 to LSB,

NOTE

Adjust the rf signal generator for optimum fre-
quency output by adjusting its vernier frequency
control for maximum audio output as observed
on the ac voltmeter at A1A1J6,

5-43/ (5-44 blank)




Test Steps:

TS-1

TS-4

TS-5

TS-6

TS-7

TS-8

TS-9

TEST DATA FOR FIGURE 5-6 (Cont)

SPECIFIC

Refer to notes C and D before performing test. Measure the audio signal
level at the output of the product detector at A2A3A1EG6 to be as indicated
on the ac voltmeter.

Measure the signal level at A2A3A2E8 to be as indicated; ac voltmeter
indication depends on setting of LSB LEVELS LINE control A2R1,

Measure the audio signal level between A2E36 and A2E33 to be as indicated;
ac voltmeter indication depends on setting of LSB LEVELS LINE control
A2R1. Connect A2E33 to low side of ac voltmeter. The ac voltmeter con-
nected across pins A and B of A1A1J6 shows the same indication as TS-3.
Disconnect 600-ohm load from pins A and B of A1A1J6, and connect
between pins m and n of connector A1A1J4. Connect ac voltmeter to pins

m and n of A1A1J4, with low side of meter connected to pin n, Ac volt-
meter shows same indication as TS-3.

Indication of AUDIO LEVEL meter A2M1 varies with setting of LL.SB
LEVELS LINE control A2R1: the minimum meter indication for a fully
counterclockwise position of A2R1 is less than -8 dB; the maximum indi-
cation for a fully clockwise position of A2R1 is 20 *2 dB. Se: the LSB
LEVELS LINE control A2R1 for 0.77 volt on ac voltmeter. AUDIO LEVEL
meter A2M1 should indicate 0 *2 dB.

With earphones connected to PHONE LSB jack A2J1, the audio level should
follow the level of the LSB LEVELS PHONE control A2R4. With the LSB
LEVELS LINE control A2R1 set at 0 dB on AUDIO LEVEL meter A2M1,
the LSB phone level should vary in intensity of tone at the earphones from
an adequate audible level at a fully clockwise setting of LSB L EVELS
PHONE control A2R4 to no tone at a fully counterclockwise s¢ tting of A2R4.

Connect ac voltmeter between pin a of connector A1A1J4 and ground. The
test point measurement is as shown for an AUDIO LEVEL meter A2M1
indication of 0 dB, as adjusted by LSB LEVELS LINE control A2R1, and
with LSB LEVELS PHONE control A2R4 adjusted fully clockwise.

Connect the ac voltmeter between pin H of connector A1A1J4 and ground.
The indication is as shown for LSB.

 Disconnect the rf signal generator from ANT jack AlJ23, and connect the

audio signal generator to the LSB sidetone input at pins X and Z (ground)
of connector A1A1J4. Set the LSB LEVELS LINE control A2R1 fully
clockwise. Connect the ac voltmeter to terminal A2A3A2E7. 3et audio
signal generator for 1000 Hz, 130 mV rms.

Measure the signal at A2A3A2E5 to be as indicated on the ac voltmeter.
A 1000-Hz tone should be heard at the PHONE LSB jack A2J1 with the
appropriate settings of the LSB LEVELS LINE and PHONE controls A2R1
and A2R4.
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TEST DATA FOR FIGURE 5-7
GENERAL

A, Test Equipment Required:
Electronic Multimeter AN/USM-116( ) or equivalent
RF Signal Generator CAQI-606-B or equivalent
Extender cables for Receiver IF. /Audio Amplifier Assemblies A2A2 and A2A3

B. References: If necessary, make the following references:
Functional description, paragraph 3-58
Troubleshooting sequence, figure 5-26
Corrective maintenance, paragraph 6-21
Physical location of test points, figures 7-12 and 7~14

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION

Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR
Frequency controls 2.100 MHz
D. Test Setup.

(1) Apply the input from the rf signal generator to the receiver ANT jack A1J23. Set
the signal generator output for a frequency of 2.101 MHz, at 500 uV rms.

(2) Remove Receiver IF./Audio Amplifier Assemblies A2A2 and A2A3 from receiver,
and reconnect them via the extender cables,

(3) Loosen screws and remove covers from if, /audio amplifiers.

SPECIFIC

NOTE

This test procedure requires making measurements
at each of seven test points with the mode selector
switch A282 at USB and the AGC switch A2S83 each of
its three positions when testing Receiver IF./Audio
Amplifier Assembly A2A2 (a total of 21 measure-
ments). The entire procedure is then repeated with
the mode selector switch A2S2 at LSB when testing
Receiver IF./Audio Amplifier Assembly A2A3. The
input frequency from the rf signal generator is set
at 2.101 MHz for A2A2, and at 2,099 MHz for A2A3.
The procedure given below tests each test point indi-
vidually on both assemblies and in all positions of
AGC switch A2S3. However, it may be more conve-
nient to test each of the assemblies separately, or
to perform the testing in order by the positions of
AGC switch A2A3. Therefore, the entire test pro-
cedure is summarized in the chart which follows

the test steps.
e tes ep 5_47 !
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Test Steps:

TS-1

TS-2

TS-3

TS-4

TS-5

TS-6

TEST DATA FOR FIGURE 5-7 (Cont)

Refer to notes C and D before performing test., Set mode selector switch
A282 to USB, and AGC switch A2S3 consecutively to OFF, SLOW, and
FAST. At each position, measure dc control input to agc/audio amplifier
at A2A2A1E3 to be as indicated on electronic multimeter. Set rf signal
generator output for 2,099 MHz. Set mode selector switch A2S2 to L.SB,
and AGC switch A283 consecutively to OFF, SLOW, and FAST. At each
position, measure dc control input to agc/audio amplifier at A2A3A1ES to
be as indicated on electronic multimeter.

Set rf signal generator output for 2,101 MHz. Set mode selector switch
A2S82 to USB, and AGC switch A28S3 consecutively to OFF, SLOW, and
FAST. At each position, measure dc control input to age/audio amplifier
at A2A2A1E10 to be as indicated on electronic multimeter. Set rf signal
generator output for 2. 099 MHz. Set mode selector switch A2S2 to LSB,
and AGC switch A2S3 consecutively to OFF, SLOW, and FAST. At each
position, measure dc control input to agc/audio amplifier at A2A3A1E10
to be as indicated on electronic multimeter.

Set rf signal generator output for 2,101 MHz. Set mode selector switch
A282 to USB, and AGC switch A2S3 consecutively to OFF, SLOW, and
FAST. At each position, measure the voltage level at A2A2A1R13 to be
as indicated on electronic multimeter. Set rf signal generator output for
2.099 MHz. Set mode selector switch A2S2 to LSB, and AGC switch A2S3
consecutively to OFF, SLOW, and FAST. At each position, measure the
voltage level at A2A3A1R13 to be as indicated on electronic multimeter.

Set signal generator output for 2,101 MHz. Set mode selector switch A2S2
to USB, and AGC switch A2S3 consecutively to OFF, SLLOW, and FAST. At
each position measure the voltage level at A2A2A1R18 to be as indicated
on electronic multimeter. Set rf signal generator output for 2.099 MHz.
Set mode selector switch A2S2 to LSB, and AGC switch A2S3 consecutively
to OFF, SLOW, and FAST. At each position, measure the voltage level at
A2A3A1R18 to be as indicated on electronic multimeter.

Set signal generator output for 2,101 MHz. Set mode selector switch A2S2
to USB, and AGC switch A2S3 consecutively to OFF, SLOW, and FAST. At
each position, measure the voltage level at A2A2A1C1 to be as indicated
on electronic multimeter. Set rf signal generator output for 2.099 MHz,
Set mode selector switch A2S2 to LSB, and AGC switch A2S3 consecutively
to OFF, SLOW, and FAST. At each position, measure the voltage level at
A2A3A1C1 to be as indicated on electronic multimeter,

Set signal generator output for 2,101 MHz. Set mode selector switch A2S2
to USB, and AGC switch A2S3 consecutively to OFF, SLOW, and FAST. At
each position, measure the voltage level at A2A2A1TP1 to be as indicated
on electronic multimeter. Set rf signal generator output for 2.099 MHz.
Set mode selector switch A2S2 to LSB, and AGC switch A2S3 consecutively
to OFF, SLLOW, and FAST. At each position, measure the voltage level at
A2A3A1TP1 to be as indicated on electronic multimeter.
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TEST DATA FOR FIGURE 5-7 (Cont)

Observe minus voltages at test step TS-7.

TS-7 Set signal generator output for 2.101 MHz. Set mode selector switch A282

to USB, and AGC switch A2S3 consecutively to OFF, SLOW, and FAST. At
each position, measure the USB if, /audio amplifier output level at r
A2A2A1TP2 to be as indicated on electronic multimeter. Set rf signal

generator output for 2.099 MHz. Set mode selector switch A2S82 to LSB,
and AGC switch A2S3 consecutively to OFF, SLOW, and FAST. At each
position, measure the L.SB if. /audio amplifier output level at A2A3A1TP2
to be as indicated on electronic multimeter.

5-49/(5-50 blank)
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TEST DATA FOR FIGURE 5-7 (Cont)
7 AuD1o AP FER
Fi6 5-37 ,

AGC TEST MEASUREMENT SUMMARY CHART

When testing assembly A2A2, set mode selector switch A2S82 to USB, and

set rf signal generator output for 2.101 MHz. When testing assembly A2A3, - — - } — . L
set mode selector switch A2S2 to LSB, and set rf signal generator output ' Pio ¢ LA R A " E | 1
for 2.099 MHz. ' FROMS:;JE:ZS‘;LmoR N fi 9~$~5 Ti 7*—4 " I1 (""’“"'"\:( 1 ¢ _V') i > | ‘ F ‘ ]
Al NI 1 o4 b o NiZ2 ! I
iSEE :wf: 543 [ - ﬁ J l.; J ] I N J 1 1
TEST : ] | |
TEST POINT AGC SWITCH A2S3 | | s . i . |
STEP (A2A2 OR | l W | b ] Tel ;
A3A2) OFF SLOW FAST | Lt . | _ ‘
| L o B S \ = |
I 2 3 TRGC |- a2s3 TIIL Al :
TS-1 AlE3 0 Vdc +1.5 Vde +20 Vdc : B TOBTE Y SNOY : Ko |
, (Nominal) : Y e “ <+ : w 0 h -5.310 ~1.,s:nc" :
1 FAS . 5 =83 10 -18v
TS-2 A1E10 +1.0 to +2.0 Vdc* 0 Vde 0 Vde | AT ST I L ) TR e T T T T T T **'\'w?;f.gq |
L 77 AGE/AUDIO AMPLIFIER 1 I T o ‘
| - - - 0 6 N5ED NDIT ; : g
TS-3 A1R13 0 Vde +2.1 Vde +2.1 Vdc o g , —— “ . | ! | o S
(Nominal) (NOminal) : ‘ i-;B—n A’V\P(;B‘r‘i? - > : i ‘ > : AM"Q‘;FIE‘? S 3 asrCEchroa - ‘ ;a D‘f"vf{W““ d > : FEOAC‘L]OTVS?R "‘ > . nM“ZLf\‘\ER . > - wpo‘ﬁmn : Py . MPDLC\F:ER C, > . . > < o j‘ k —a ey P
! N1225 2N1225 : \N44u54 ZNiagBA 7N09430 ; ZNSJSO ZN?QOS ZN(Zl;OS ; l:?‘ﬂ T— ' )
TS-4 A1R18 +4 Vdc +20 Vdc +20 Vdc | ! T g ‘ ics 7] ) Y | \ — 1 ‘
(Nominal) | - bt ‘ |
o L, | \ . |
. L) A T e L2
TS-5 AlC1 -0.26 to +6.6 Vdc +3.2 to 0 Vde . 5 ) — omiecTmn s TN e | |
+3.5 Vdc (Nominal) I O s it | o T £ \ N . | |
| i S [ f .
‘f i M\; /;75 C/f/ /47 \ ! ’ ‘
TS-6 A1TP1 +0.4 to f1.2 Vdc +0.9 Vdc +0.9 ch | i ey ‘ > | {J AT \ | |
*(Nommal) (Nommal) (Nommal) l ‘ I ___‘L’ ReEsmpLIFER [0 B oo . ., s e r 81 preameLirier 1 L 8 SwITCH i ':G‘},J “4251 2N2222 LAGC 423 [
[ ( Lo 23 : ‘ o | 8 45 azsy 210 L 2 T U0} o020 10 256V 0¢ ( E
_______ P P L oanesor | OFF 4400 TE NG | aN2222 T w222z 21V 50 NG £ . \ | !
CAUTION | “ : : ! R 1!:4 ( - U«_]!'_;W Y2 N e /:?753 510 ’szm sasvac i
\ | st eanene I &\ *Z'jt";hv " ’“ OFF 1610+ 28v5C Kow R j
——————— 1 S S e o g e Stw 0V D¢
I—_- — I o la;\*m £10 ,Ao-rsrz -~ ADW | 2\ ¢ -39 o —!
Observe minus voltages at test step TS-7. 1 T I e T e e e T SO e e s e L T S S U
! AN N - e e - —
TS-7 Al1TP2 0 to -23 Vdc -9.3 to -9.3 to e e e e e e e o VN e
+ Nominal) 7.5 Vde -7.5 Vde Y e
: g : S“SEOFV" 5-49
R e e e — P R I
. L ! u L g
* Voltage indication varies between these limits for the fully clockwise to fully | 5’ Amoi% 1. 126200 i faon moﬂ
; .
counterclockwise position of RF GAIN control A2R3. i i\ Mii?.; 57
| 3 - ! 3 LS
_ : [ P y stew ] | Y [Fast !
' Note: Refer to paragraph 5-1 '"NOTE'" regarding : R % 8 : o it - ox: rg Y
nominal values and ranges of measurements s Dwmeam] S J . e+ \ DN :
shown in this figure. ! L _ WSQ\ ‘S'fw /«“W.‘J L \ l
A2CRS \\ o N \\
i o \\ 6 “f’cﬁzsiwﬂwcu \\ N
@ e | .
777 P N A - . — - O . - e S P

042-002-0"6 A

Figure 5=7. Automatic Gain Control,
Signal Flow Diagram

\’ Change 1 5-51/(5=52 blank)
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TEST DATA FOR FIGURE 5-8
GENERAL

A, Test Equipment Required:
Electronic Multimeter AN/USM-116( ) or equivalent
RF Millivoltmeter CCVO-91CA or equivalent
AC Voltmeter ME-6( )/U or equivalent
Oscilloscope AN/USM-281( ) or equivalent
RT Signal Generator CAQI-606-B or equivalent
Earphone headset
Extender cables for Receiver Mode Selector Assembly A2A1 (2 required)
Resistor, 600 ohms

B. References. If necessary, make the following references:
Functional description, paragraph 3-56
Troubleshooting sequence, figure 5-27
Corrective maintenance, paragraph 6-15
Physical location of test points, figures 7-8 and 7-10

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR
AGC switch A2S3 SLOW
Hz switch A2A11S1 000
Frequency controls 2.100 MHz

D. Test Setup.

(1) Remove Receiver Mode Selector Assembly A2A1 from receiver, and reconnect
it via extender cables.

(2) Loosen screws and remove cover of mode selector,

(3) Connect a 600-ohm resistor across pins A and B of USB AUDIO OUT jack A1A1J5,
Connect oscilloscope and ac voltmeter across pins A and B of A1A1J5, with the
low side of ac voltmeter at pin B.

5-53/(5-54 blank)
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TEST DATA FOR FIGURE 5-8 (Cont)

SPECIFIC »

o \ A2A2
\ {F/AUDI0 AMPLIFIER
B | 16,5-37
‘ . f SEE FIG.5
. 1est Steps:

MODE SELECTOR \

SEE £16.5-36 \
TS-1 Refer to notes C and D before performing test. Set mode selector switch '

-———— — /7
A282 to CW. Using electronic multimeter, measure the BFO frequency ' v A3 \
control voltage from BFO frequency control A2R6 at A2A1A3E1l with A2R6 BFO & AMPLIFIER
set fully counterclockwise and then fully clockwise. The voltage indica-
tions should be within the levels shown.

| |
TS-2 Using rf millivoltmeter, measure the BFO output voltage at the emitter of

r ==1 .
variable frequency BFO A2A1A3QL1 to be as indicated at junction of re- 250m VRMS NOM
sistors A2A1A3R5 and R6. +8.5 10 +20VpC

TS-3 Using rf millivoltmeter, measure the BFO output level from the output P70 ““”’/z Z"’ P2 / VARIABLE FREQUENCT
of buffer amplifier A2A2A3Q2 to be as indicated at A2A1A3TP1.

B0
AN T > T f 2N2905
Connect rf signal generator to ANT jack A1J23, and adjust the output for X L

a frequency of 2.100 MHz, at 500 uV. Connect headset to PHONE USB

jack A2J2. With the USB LEVELS LINE control A2R2 at midrange and
USB LEVELS PHONE control A2R5 at the fully clockwise position, vary
BFO frequency control A2R6. An audible tone should be heard in the
earphones with a zero beat near the midrange of BFO control A2R6.

NOM | P/0 A2XA2PY £6
P/0 A2XAIPI / P/OP! 8F0 T0 LI
e e’
BUFFER AMPLIFIER ! <
Al

|
2M2905 o | Yg \
] £ d‘>— ) &_J< é_l__jz __._l___< <A_r__<\$_q7 \

] .

VOLTAGE VARIABLE BFO /
CAPACITOR FREQUENCY
Rl AD JUSTMENT

IN954 i

|
|
| 5
* l ——A //_/L7

e . - IO, _ R, e _ - P \ \
P/O P2 - o B v—’J
| AN S
2 — O
P/0 A2XAIPI
+20V SEE FIG. 5-17 EE

/

A
MODE SELECTOR
L o— SWITCH
-

042-002-021A

Figure 5-8. Beat Frequency Oscillator,
Signal Flow Diagram

Change 1 5-55/(5=56 blank)
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TEST DATA FOR FIGURE 5-9

NOTE

These test procedures are to be performed
at a depot only, and not aboard ship.

GENERAL

A. Test Equipment Required:
RF Millivoltmeter CCVO~91CA or equivalent
Dummy Load DA-91A/U or equivalent
Extender cable for Frequency Standard Assembly A2A5

B. References. If necessary, make the following references:
Functional description, paragraph 3-133
Troubleshooting sequence, figure 5-28
Correction maintenance, table 6-5
Physical location of test points, figures 7-59 and 7-62

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A282 STD BY
R-1051E/URR
COMP/INT/EXT switch A2A5A2S1 INT
Frequency controls 2.100 MHz

D. Test Setup.

(1) Remove Frequency Standard Assembly A2A5 from receiver, and reconnect it via
extender cable.

(2) Loosen screws and remove cover from frequency standard.
E. COMP/INT/EXT Switch Contacts.

SWITCH A2A5A2S1

FUNCTION CONTACTS
COMP 3-4, 7-8, 11-12
INT * 2-4, 6-8, 10-12
EXT 1-4, 5-8, 9-12

* Position Shown

5~57/(5-58 blank)




Terst Steps:

TS-1

TS-2

TS-4

TS-5

TS-6

TS-7

TS5-8

TEST DATA FOR FIGURE 5-9 (Cont)

SPECIFIC

Refer to notes C and D before performing test. Set mode selector switch

A2S2 to ISB. Using the rf millivoltmeter, measure the 5-MHz oscillator
output signal at A2A5A2CR4 to be as indicated. -

Attach dummy load to INT 5 MC OUT jack A1J24. Set COMP/INT/EXT
switch A2A5A2S1 to COMP. Measure the 5-MHz signal level at
A2A5A2TP1 to be as indicated on rf millivoltmeter.

Measure the 5-MHz standard output frequency level at A1J24 to be as
indicated on rf millivoltmeter.

Return COMP/INT/EXT switch A2A5A281 to INT. Measure the 500-kHz
signal level at A2A5A2R26 to be as indicated on rf millivoltmeter.

Measure the 500-kHz signal level at A2A5A2TP2 to be as indicated on rf
millivoltmeter.

Measure the 1-MHz signal level at A2A5A2R17 to be as indicated on rf
millivoltmeter.

Measure the 1-MHz output signal level at A2A5A2T1, accessible at
A2A5A2R20, to be as indicated on rf millivoltmeter.

Measure the 10-MHz output signal level at resistor A2A5A2R55 to be as
indicated on rf millivoltmeter.

Lr

P/ OSCILLATOR AND OVEN CONTROL
Al

COARSE
FREQUENCY
ADJUST

FREQUENCY STANDARD
A2AS

F16.5-38 (RCVR)
FI6.5-35 (XMTR)

DIVIDER/AAZMPLIFIER

R4

é | S e N B AMPLAIER lo gl ameuifieR | g
» > 03
l 2NT06 24706
? |
| ¢
T 5MHz &I Y
| 5 MH7 OSC%,LATOR
2N106 )
l waE FINE
FREQUENGY
| - ADJUST
P/0 A2J5 (RCVR)
P/0 A2J22 (XMTR)
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EXTERNAL 1 ’;ip‘ ';M
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Al (XMTR) e
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— - _
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B 3
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I
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i3]
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YT 500kHZ
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ANPLIFIER & —
Gs  LLo8__aNto0s
A
500 mMVRMS NOM
T 1 MHz
ikzo
RSS

BANUPASS

30mVRMS NOM S p¢

MODE SELECTOR

M v N
*H b (AZ A2Al
SEE FIG. 5-36 (RCVR)

SEE F16.5-32 (XMTR)

Pi0 P/O
AZXABPI  A2AGPI 500 KKz TO
SPECTRUM GENERATOR
A3 A2ABAS

SEE F16.5-10 (RCYR)
SEE F16.5-8 (XMTR)

| MHIT0

I MHz SYNTHESIZER
AZ;S-* AZABAI
SEE FIG. 5-11 (RCVR)
SEE FIG.5-9 (XMTR)

0MHZ T0
, 100KHz SYNTHESIZER

INT06 L IN9I4

FILTER
(10 MHz)

A ™A A2ABA2
SEE FIG. §-12 (REVR)

A2E40 SEE FIG.5-10 (XMTR)

Figure 5-9. Standard Frequency Generation and

Distribution, Signal Flow Diagram

5-59/(5-60 blank)
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TEST DATA FOR FIGURE 5-10
NOTE

These test procedures are to be performed
at a depot only, and not aboard ship.

GENERAL

A, Test Equipment Required:
RF Signal Generator CAQI-606-B or equivalent
Oscilloscope AN/USM-281( ) or equivalent
Spectrum Analyzer HP-8552A/8553L/140S or equivalent
Translator/Synthesizer Test Set TS-2133/WRC-1
Power Supply, +20 Vdc
Extender cables

B. References. The waveforms mentioned in this procedure are shown in figure 5-45.
If necessary, make the following references:
Functional description, paragraph 3-118
Troubleshooting sequence, figure 5-29
Corrective maintenance, table 6-10
Physical location of test points, figures 7-80 through 7-82

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on, Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT ’ CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR
Frequency controls 2.100 MHz minimum
Hz switch A2A11S1 000

D. Test Setup.

(1) Remove translator/synthesizer from receiver chassis, and use extender cables to
connect it into receiver or install in the Translator/Synthesizer Test Set
TS-2133/WRC-1.

(2) Loosen screws and remove cover from Spectrum Generator Subassembly A2A6A5.

(3) If the test procedure is being performed with the translator/synthesizer connected
to a receiver chassis, set the mode selector switch A2S2 to LSB.

(4) If the test procedure is being performed in the test set, and 500 kHz and +20 Vdc
are not suppliedby the test set, make the following additional connections:

(a) Connect the rf signal generator to spectrum generator jack A2A6A5A1J1, and
set it for an output of 500 kHz +100 Hz,175 mV rms.

(b) Connect +20-Vde to spectrum generator jack A2A6A5A3J2.

Change 1 5-61/(5-62 blank)




Test Steps:

TS-3

TS-4

TS-5

TS-6

TS-7

TS-8

TS-9

TS-10

TEST DATA FOR FIGURE 5-10 (Cont)

A2ABAS
SPECTRUM GENERATOR

——
SPECIFIC o FIEURE 38 o) I" IKH PULSE (NVERTER i
l A3 - - o ‘l — l
NOTE 1KHZ SPECTRUM o~ st We ¥ st
1 " > R £4] PULSES /Lz 8| INVERTER  |¢ R ® 1“ ;
While the waveform observations required in the . | couwt > | Q R > : kf;,wv
following test steps may be made with a 1:1 probe ’ ] W o }‘g W i f - >
on the oscilloscope, it is preferable to use a 10:1 ' 1 ) f G % 176 {M - o
probe. R A S € _— | — e e
| DIVIDE-B1-TWO 3 DIVIDE-BY-F1VE o GAIE XEVED ! |
MULTIVIBRATOR | € YA . Bl MULTIVIBRATOR | C . RM | AMPLIFIER | C R A S - - o )
I o ! v J " o oo . ! " Znois}or - zng\agv ]' 1
2NI30E | 2301 2706 | 2301
Refer to notes C and D before performing test. Using the oscilloscope, | f o I ws ] ; - ‘
observe the waveform at A2A6A5A1J1 to be the sanic as A of figure 5-45. | ‘ Y 2 -w” | A
r 3 b A {' N ES W.‘"\AE |A3J ZAGIWMH
Using the oscilloscope, observe the waveform at A2A6A5A1TP4 to be the ) h/- n > > ‘
same as E of figure 5-45. L - —A— —— < y ‘ S
Using the oscilloscope, observe the waveform at A2A6A5A2TP1 to be the PuLses
same as J of figure 5-45. [“‘A - T e T T e T W*vﬂr"*——-‘rrﬁf- e T, e
l { 10 KHz SPECTRUM
Using the oscilloscope, observe the waveform at A2A6A5A2TP4 to be the | ! N ot 1 |
same as M of figure 5-45. | B o
e " }‘ © TP3 1?4 1P5 1Pg ‘ J
Using the oscilloscope, observe the waveform at A2A6A5A3TP1 to be the | Y E | |
same as R of figure 5-45. 1 DIVIDE-BY-TWO o ONIDE  Br-ivE 4 e oaTE <16 o
MULTIVIBRATOR | ¢ K — 8] MULTIVIBRATOR > . R4 ¢ B AMPLIFIER  [C Lo O osciuaTor ; l
H i ) 5 - 6 :
Using the oscilloscope, observe the waveform at A2A6A5A3TP3 to be the | | MO"WI: e B o . ! i
same as T of figure 5-45. ! | ; 5 e ms y _ |
\ 4 -—
2 I
L 3 r 3 ‘. |
Using the oscilloscope, observe the waveform at A2A6A5A4J1 to be the l . v o 1““" : aaew o
same as Y of figure 5-45. | — > - , >—?uj ws
' 1
-« _..A__lé > [ S
Using the oscilloscope, observe the waveform at A2A6A5A3J1 to be the L —_—_—— e ——— — — — e — — - — ——
same as X of figure 5-45. Using the spectrum analyzer at A2ZA6A5A3J1, ot |
observe the spectrum display to be as AB of figure 5-45. ‘i T T T T T g T T T e e - . . |
| 1 100 KHz SPECTRUM ! '
Using the oscilloscope, observe the waveform at A2A6A5A2J1 to be the 1 . o
same as Q of figure 5-45. Using the spectrum analyzer at A2A6A5A2J1, ol ! ]
observe the spectrum display to be as AA of figure 5-45. ’ - 62 % e " o . | ‘
WE-A o]
h — — | £
Using the oscilloscope, observe the waveform at A2A6A5A1J2 to be the 500 ki a0 gwr || : . - T y T o I . T e et ]  wousme |7 W sorpwer!
same as H of figure 5-45. Using the spectrum analyzer at A2A6A5A1J2, w1 w i SN SN P RN L L CHS - of e (o T g L el wene o Lol osiios e B I . LG N
observe the spectrum display to be as Z of figure 5-45. S e L o | 2w N s o w21 o9 A28 s
NOTE ‘ /J‘: 2NT06 L 281301 /j;m - __49 | >,,_L_._J
N Y
While the oscilloscope waveforms observed at test i E - |
steps TS-8, TS-9, and TS-10 indicate that the spec- l ] = >
trum generator outputs are satisfactory, it may l

be conclusively determined that the outputs are ac-
ceptable and that the spectrum generator is properly
tuned only after examination of these outputs on a
spectrum analyzer.

NOTE
Refer to paragraph 5-1 "NOTE", regarding signal

measurements and waveforms indicated for this
figure,

Figure 5-10,

Change 1
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5=62/(5~64 hlank)
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TEST DATA FOR FIGURE 5-11
GENERAL

A, Test Equipment Required:
RF Millivoltmeter CCVO-91CA or equivalent
Oscilloscope AN/USM-281( ) or equivalent
Electronic Counter AN/USM-207A or equivalent
Heterodyne Voltmeter CDAN-2006 or equivalent (w/60-dB attenuator pad) [ ]
Frequency Standard AN/URQ-10( ) or equivalent
Extender cable for 1-MHz Synthesizer Subassembly A2A6A1

B. References. If necessary, make the following references:
Functional description, paragraph 3-83
Troubleshooting sequence, figure 5-30
Corrective maintenance, table 6-6
Physical location of test points, figures 7-68 and 7-69
Frequency synthesization functional block diagram, figure 3-2

C. Preliminary Setup. Make primary power available to the equipment or test set by
placing system circuit breaker at ON. If in the equipment, loosen front-panel screws
and slide main-frame chassis out of case. Defeat interlock switch A1S2 by pulling
shaft out so that plunger extends forward of case. Make the following preliminary
control settings before beginning the test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 LSB
R-1051E/URR
Frequency controls 2.100 MHz
Hz switch A2A11S1 000

D. Test Setup:

(1) Connect a lead from the frequency standard to the appropriate input to the elec-
tronic counter, to lock it to Frequency Standard AN/URQ-10( ).

NOTE

To ensure proper accuracy of injection frequency
measurement, use a Frequency Standard Assembly
A2A5 that has operated for at least three days and
is set to the specified 5-MHz output frequency in
accordance with the alignment procedures of

table 6-~5,

(2) Connect oscilloscope (ac coupled) to test point A2A6A1A2TP3 on top of the 1-MHz
synthesizer cover. Set oscilloscope controls for 0.1V/cm and 1 ms/cm.

Change 1 5-65




NAVELEX 0967-428-2010

Test Steps:

TS-1

TS-2

TEST DATA FOR FIGURE 5-11 (Cont)

SPECIFIC

Observe 0. 2 division of noise on oscilloscope. A horizontal line with no
noise indicates failure of 1 MHz from Frequency Standard Assembly A2A5.
A waveform with periodic amplitude variation indicates a failure in the
1-MHz synthesizer, and the AFC is searching. With oscilloscope still
connected at A2A6A1A2TP3, adjust its controls for a dc input, 5 V/cm,

2 ms/cm, and observe 5 to 17 Vdc on oscilloscope. With 5 to 17 Vdc
shown on oscilloscope, this indicates that the 1-MHz synthesizer is in the
locked condition. The unlocked condition is indicated by a waveform vary-
ing in amplitude by approximately 6 volts, at about a 6-ms rate. See the
following typical waveforms.

NN

UNLOCKED CONDITION

|

1

LOCKED CONDITION

Position MHz controls, in turn, from 03 (3 MHz) to 29 (29 MHz). Observe
that oscilloscope presentation has a ringing effect, and then stabilizes at
a dc level between 5 and 17 Vdc.

Remove the translator/synthesizer from the main frame and then remove
the 1-MHz synthesizer from the translator/synthesizer. Replace the
translator/synthesizer in the main frame, and reconnect the 1-MHz syn-
thesizer using the extender cable. Connect the electronic counter to
terminal A2A6A1A1E2 in the 1-MHz synthesizer; set counter to 0. 1-volt
scale and observe that it indicates 17, 500.000 kHz +1.0 Hz. Rotate the
receiver MHz controls from 2 through 29 MHz, and observe the frequency
indication on the electronic counter as shown in the following chart:
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TEST DATA FOR FIGURE 5-11 (Cont)
MHz DIGIT(S) INJECTION SIGNAL MHz DIGIT (S) INJECTION SIGNAL
OF RF FREQUENCY OF RF FREQUENCY
INPUT SIGNAL (kHz) INPUT SIGNAL (kHz)
2 17,500 +1.0 Hz 16 3,500 +1.0 Hz
3 16,500 1.0 Hz 17 12,500 +1.0 Hz
4 15,500 +1.0 Hz 18 11,500 1.0 Hz
5 14, 500 +1.0 Hz 19 10, 500 +1.0 Hz
6 23,500 +1.0 Hz 20 9,500 +1.0 Hz
7 12,500 +1.0 Hz 21 8,500 +1.0 Hz
8 11,500 +1.0 Hz 22 2,500 +1.0 Hz
9 20,500 +1.0 Hz ' 23 3,500 +1,0 Hz
10 19, 500 +1.0 Hz 24 5,500 +1.0 Hz
11 8,500 +1.0 Hz 25 4,500 +1.0 Hz
12 7,500 +1.0 Hz 26 3,500 £1.0 Hz
13 16,500 1.0 Hz 27 7,500 +1.0 Hz
14 5,500 +1.0 Hz 28 8,500 +1.0 Hz
15 4,500 +1.0 Hz 29 9,500 +1.0 Hz

NOTE

Some injection frequencies appear at more
than one position of the MHz controls (e.g.,
8.5 MHz appears at frequencies of 11, 21,
and 28 MHz). If any one frequency indica-
tion is missing or incorrect, first check to
see if that frequency appears at all required
settings of the receiver MHz controls using
the chart above. Failure of the same fre-
quency measurement at all required settings
of the MHz frequency controls indicates crys-
tal failure. Failure at only one setting in-
dicates coding failure in Receiver Code
Generator Assembly A2A7, or faulty posi-
tioning of the MHz switch A2A6A18S1 in the
MHz synthesizer. The indicator dial for the
A2A6A1S1 switch is located on the bottom of
the 1-MHz synthesizer and uses a notch
(keyway) on the end of the switch shaft as a
pointer,
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TEST DATA FOR FIGURE 5-11 (Cont)

To determine correct coding of MHz switch A2A6A1S1, observe the key-
way on the bottom of the switch shaft. Rotate the receiver MHz controls
from 02 (2 MHz) through 29 (29 MHz), and observe that the notch on the
A2A6A1S51 switch shaft points to the appropriate injection frequency on the
indicator dial (refer to the frequency chart, above). Failure of switch
A2A6A18S1 to align to the correct frequency indicates a coding failure.
Using the rf millivoltmeter, measure the signal amplitude at A2A6 A1A1E2
to be as indicated.

NOTE

Refer to paragraph 5-1 "NOTE'", regarding signal
values indicated in this figure and its test steps.

*1 TS-3 Using a 10:1 probe on the oscilloscope, observe the 1-MHz input reference
signal at the anode of A2A6A1A3CR2 to be as indicated by waveform A.

l 1 TS-4 Using a 10:1 probe on the oscilloscope, measure the 1-MHz signal at the case
(collector)of A2A6A1A3Q3 to be as indicated by waveform D.

* | TS-5 Set the frequency controls to 2.100 MHz, Install the 60-dB pad in the
heterodyne voltmeter probe and set the BANDWIDTH switch to NARROW.
Connect the heterodyne voltmeter to A2A6A1A3TP1 and measure the signal
level with the meter tuned to 1.5 MHz to be as indicated.

*1TS-6 Connect the heterodyne voltmeter (set up as in test step 5) to A2A6A1A3ES
and measure the signal level with the meter tuned to 1.5 MHz to be as
indicated.

* | TS-7 Set MHz controls to 22 (22 MHz). Using a 10:1 probe on the oscilloscope,
observe the feedback signal at A2A6A1A3E7 to be a 2. 5-MHz signal as
indicated.

*1TS-8 Using a 10:1 probe on the oscilloscope, observe the 1. 5-MHz signal at
A2A6A1A2TP1 to be as indicated.

* 1 TS-9 Using the oscilloscope (dc coupled), measure the dc voltage from the output
of the low-pass filter at A2A6A1A2TP2 to be as indicated.

* | TS-10 Using a 10:1 probe on the oscilloscope, observe the 2. 5-MHz signal at the
] - case (collector) of A2A6A1A1Q2 to be as indicated.

*Measurement made at depot only.

5-68 Change 1




TEST DATA FOR FIGURE 5=-11 (Cont)

A3CR2 ANODE
0.2 uSEC/CM
0.5V/CM

A3 Q1-C
0.2 uSEC/CM
2V/CM

A3 Q2-C
0.5 uSEC/CM
2V/CM

A3 Q3-C
0.5 uSEC/CM
2V/CM
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1-MHz Synthesizer,
Signal Flow Diagram

5-69/(5=70 blank)
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TEST DATA FOR FIGURE 5-12
GENERAL

A. Test Equipment Required:
Electronic Multimeter AN/USM-116( ) or equivalent
RF Millivoltmeter CCVO-91CA or equivalent
Electronic Counter AN/USM-207A or equivalent
Frequency Standard AN/URQ-10( )
Extender cables for Translator/Synthesizer Assembly A2A6 (3 required)
Extender cable for 100-kHz Synthesizer Subassembly A2A6A2

B. References. If necessary, make the following references:
Functional description, paragraph 3-89
Troubleshooting sequence, figure 3-31
Corrective maintenance, table 6-7
Physical location of test points, figures 7-71 thru 7-74

C. Preliminary Setup. Make primary power available to the equipment by placing
system circuit breaker to on. Loosen front-panel screws and slide main-frame
chassis out of case. Defeat interlock switch A1S2 by pulling shaft out, so that
plunger extends forward of case. Make the following preliminary control settings
before beginning the test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR Hz switch A2A11S1 000
Frequency controls 5.000 MHz
Aux/Normal switch AUX

D, Test Setup.
(1) Connect rf millivoltmeter to 100-kHz Synthesizer Assembly A2A6A2A5TP1,

(2) Connect output of external frequency standard to external standard frequency
input of electronic counter, to ensure accuracy of frequency measurements.

SPECIFIC
NOTE
Refer to paragraph 5-1 "NOTE", regarding signal
values indicated in these test steps and the figure.
Test Steps:
TS-1 Refer to notes C and D before performing test. Set mode selector

switch A2S2 to LSB, Rotate the 100-kHz frequency control through all
10 positions (0 through 9), while observing the rf millivoltmeter. The
output level of the 100-kHz synthesizer is to be as indicated, at all
positions of the 100-kHz frequency control.

Set the MHz frequency controls to 06, and again rotate the 100~-kHz
frequency control through all 10 positions, while observing the rf
millivoltmeter. The output signal of the 100-kHz synthesizer is to
be as indicated.

Change 1 5-71
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5-T2

TS-2

TS-3

TS-4

TS-5

TS-6

Change 1

TEST DATA FOR FIGURE 5-12 (Cont)

Set the frequency controls to 6.000 MHz, and connect the electronic
counter to A2A6A2A5TP1 in place of the rf millivoltmeter. Observe
that the counter indicates nominally 32.400000 MHz and note the actual
reading (the actual reading may differ from 32.400000 MHz by a few tens
of Hertz due to crystal tolerances in the translator/ synthesizer). Rotate
the 100-kHz frequency control one digit at a time through all 10 positions,
while observing the electronic counter at each switch position. As the
100-kHz frequency control is advanced from one position to the next, the
100~kHz digit displayed on the electronic counter must advance in incre-
ments of 100 kHz. All other digits displayed on the electronic counter
should remain unchanged,

Set the frequency controls to 5.000 MHz, and again rotate the 100-kHz
frequency control through all 10 positions, while observing the electronic
counter. (At the beginning of this part of the test, the counter should
indicate a nominal frequency of 22, 400000 MHz.) As the 100-kHz fre-
quency control is advanced, the 100-kHz digit on the electronic counter
must change accordingly in 100-kHz increments while all other digits
remain unchanged. Return the frequency controls to 5.000 MHz.

NOTE

The following test step measurements are
to be made at depot-level only, using
Translator/Synthesizer Test Set TS-2133/
WRC-1.

Set mode to LSB. Measure the 4.553- to 5. 453-MHz oscillator output
at A2A6A2A1E3 for all 10 positions of crystal selector switch A2A6A2851
to be as indicated on the rf millivoltmeter.

Measure the 4.553- to 5.453-MHz oscillator output at A2A6A2A1E6 for
any position of crystal selector switch A2A6A2S1 to be as indicated on
the rf millivoltmeter.

Measure the agc input voltage at A2A6A2A2E6 for all positions of crystal
selector switch A2A6A2S1tobe asindicated on the electronic multimeter.

‘Measure the 100-kHz spectrum input at A2A6 A2A2E1 to be as indicated
on the rf millivoltmeter.

Measure the output of the 10.747-MHz mixer at A2A6A2A2TP1 to be as
indicated on the rf millivoltmeter.

Measure the input from the 100-Hz Synthesizer Assembly A2A6A4 at
A2A6A2A3TP1 to be as indicated on the rf-millivoltmeter.

Verify that the frequency controls are set to 5.000 MHz, and measure
the 17.847-MHz output at A2A6A2A3TP2 to be as indicated on the rf
millivoltmeter.

Set the frequency controls to 6.000 MHz, and measure the standard 10-
MHz input at A2A6A2A3TP3 to be as indicated on the rf millivoltmeter



TEST DATA FOR FIGURE 5-12 (Cont)

TS-10 Verify that the frequency controls are set to 6.000 MHz, and measure
the 27.847-MHz output at A2A6A2A3TP4 to be as indicated on the rf
millivoltmeter.

TS-11 I Measure the hi-lo-band control voltage at A2A6A2A3C3 to be as indi-
L Gated on the electronic multimeter as the frequency controls are
switched between 6. 000 MHz (hi-band frequency) and 5.000 MHz (lo-
band frequency).

TS-12 Set the frequency controls to 5.000 MHz, and measure the output of
the lo-band mixer at A2A6A2A4TP1 to be as indicated on the rf milli-
voltmeter.

TS-13 Set the frequency controls to 6.000 MHz, and measure the output of the
hi-band mixer at A2A6A2A4TP2 to be as indicated on the rf millive’
meter.

Measurement made at depot only.
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Change 1 5=-73/(5-74 blank)
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TEST DATA FOR FIGURE 5-13
NOTE

Phase test procedures are to be performed
at a depot only, and not aboard ship.

GENERAL

A. Test Equipment Required:
RF Millivoltmeter CCVO-91CA or equivalent
Electronic Counter AN/USM-207A or equivalent
Frequency Standard AN/URQ-10( ) or equivalent
Extender cables for Translator/Synthesizer Assembly A2A6 (3 required)
Heterodyne Voltmeter CDAN-2006 (depot only)
Translator/Synthesizer Test Set TS-2133/WRC-1 (depot only)

B. References. If necessary, make the following references:
Functional description, paragraph 3-100
Troubleshooting sequence, figure 5-32
Corrective maintenance, table 6-8
Physical location of test points, figures 7-75 thru 7-78.

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. ILoosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case. Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR Hz switch A2A11S1 000
Frequency controls 2.100 MHz
Aux/Norm switch AUX

D. Test Setup.

(1) Remove Translator/Synthesizer Assembly A2A6 from receiver, and reconnect
via the three extender cables.

(2) Loosen screws and remove cover from RF Translator Subassembly A2AG6AG,

(3) Connect output of frequency standard to external standard frequency input of
electronic counter, to ensure accuracy of frequency measurements.

(4) Connect electronic counter to test point A2A6A6A1E9 on rf translator.
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TEST DATA FOR FIGURE 5~13 (Cont)

SPECIFIC
Test Steps:
NOTE

Instructions are given in the following
steps to switch crystals in the 1- and
10-kHz Synthesizer Subassembly
A2A6A3 by manually operating the
appropriate couplers in the base of the
translator/synthesizer. The 10-kHz
coupler is located adjacent to connec-
tor A2A6P2, directly under the 1- and
10-kHz synthesizer, and determines
the position of crystal selector switch
A2A6A3S1. The 1-kHz coupler, which
determines the position of crystal
selector switch A2A6A3S2, is the other
coupler under the 1- and 10~-kHz synthe-
sizer. An index arrow for each coupler
is stenciled on the base cover plate of
the translator/synthesizer, and on the
base of the 1- and 10-kHz synthesizer.

TS~1 Refer to notes C and D before performing test. Set mode selector switch
A2S2 to LSB. Verify that the 10-kHz and 1-kHz couplers are set to 0.
Manually step the 10-kHz coupler through positions 0 to 9, and observe
the frequency at A2A6A6A1E9 to be as follows on the electronic counter:

Position of Output Frequency
10-kHz from 1- and 10-kHz
Coupler Synthesizer

0 3,400.000 kHz +210 Hz
1 3,390.000 kHz +210 Hz
2 3,380.000 kHz +210 Hz
3 3,370.000 kHz +210 Hz
4 3,360.000 kHz +210 Hz
5] 3, 350.000 kHz +210 Hz
6 3,340.000 kHz +210 Hz
7 3,330.000 kHz +210 Hz
8 3,320.000 kHz +210 Hz
9 3,310,000 kHz +210 Hz

5-76




TS-2

TS-3
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TEST DATA FOR FIGURE 5-13 (Cont)

Return the 10-kHz coupler to 0 and then manually step the 1-kHz coupler
through positions 0 to 9, and observe frequency at A2A6A6A1E9 to be as
follows on the electronic counter:

Position of Output Frequency
1-kHz from 1- and 10-kHz

Coupler Synthesizer

3,400.000 kHz +210 Hz
3,399.000 kHz +210 Hz
3,398.000 kHz %210 Hz
3,397.000 kHz +210 Hz
3,396.000 kHz +210 Hz
3,395.000 kHz £210 Hz
3,394,000 kHz +210 Hz
3,393.000 kHz +210 Hz
3,392.000 kHz +210 Hz
3,391.000 kHz +210 Hz

© 0 1 U W N O

Connect the rf millivoltmeter to A2A6A6E9 in place of the electronic
counter, and measure the rf output voltage from the 1- and 10-kHz
synthesizer to be as indicated for coupler settings as follows. With
the 1-kHz coupler set to 0, rotate the 10-kHz coupler through positions
0 through 9. Record the meter reading at each coupler position, and
set the 10-kHz coupler to the position having the lowest reading. Then
rotate the 1-kHz coupler through positions 0 through 9.

The following test step measurements are to be made
with depot Translator/Synthesizer Test Set TS-2133/
WRC-1 and Heterodyne Voltmeter CDAN-2006 with
BANDWIDTH switch set to NARROW. Use a 60-dB
probe attenuator on the heterodyne voltmeter for all
measurements over 50 mV rms.

NOTE
Refer to paragraph 5-1 "NOTE'", regarding signal
values indicated for these test steps and in the figure.

Set the 10-kHz and 1-kHz couplers to 0. Measure the 5. 25-MHz oscillator
output signal at A2A6A3A1ES5 to be as indicated on the heterodyne voltmeter.

Measure the 1.850-MHz oscillator output signal at A2A6A3A2E4 to be as
indicated on the heterodyne voltmeter.

Measure the 1- and 10-kHz output and blanker signal at A2A6A3A3TP1,
TP2, and TP3 to be as indicated on the heterodyne voltmeter.
Change 1 5-77/(5-73 blank)

\
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* ) TS-6
* | TS-7
* | TS-8
* 1TS-9
* 1 TS-10
* | TS-11

TEST DATA POR FIGURE 5-13 (* ont)

Measure the 5.25-MIL input to the 10-ikHz isolation amwplifier o
A2A6A3A1E2 to be as indicated on the heterodyne voltmetor.

Measure the 5.25-MHz input to the 10-kHz error mixer at AZAGA3A4L3-B
(see sketch showing relative position of terminal B) to he as indicated on
the heterodyne voltmeter.

Measure the 1.85-MHz input to the 1-kHz isolation amplifier at
A2AB6A3A4E13 to be as indicated on the heterodyne voltmeter.

Measure the 1.85-MHz input to the 1-kHz error mixer at A2A6A3A4L4-B
(see sketch showing relative position of terminal B) to be as indicated on
the heterodyune voltmeter,

Measure the 10-kHz error signal at the output terminal of 9. 07-MHz filter
A2A6A3A4FL1 to be as indicated on the heterodyne voltmeter.

Measure the 1-kHz error signal at the output terminal of 1.981-MHz filter
A2A6A3A4FL2 to be as indicated on the heterodyne voltmeter.

Measure the 7.089-MHz composite error signal at A2A6A3A4E6 to be as
indicated on the heterodyne voltmeter.

*Depot level measurements only.

NOTE

Relative position of terminal B on
A2A6A3A41L3 and A2A6A3A41.4.
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TEST DATA FOR FIGURE 5-14
GENERAL

A. Test Equipment Required:
Oscilloscope AN/USM-281( ) or equivalent
RF Millivoltmeter CCVO-91CA or equivalent
Electronic Multimeter AN/USM-116( ) or equivalent
Multimeter AN/PSM-4( ) or equivalent
Frequency Standard AN/URQ-10 or equivalent
Electronic Counter AN/USM-207 or equivalent
Heterodyne Voltmeter CDAN-2006 (depot only)
Translator/Synthesizer Test Set TS-2133/WRC-1 (depot only)

B. References. If necessary, make the following references:
Functional description, paragraph 3-108
Troubleshooting sequence, figure 5-33
Corrective maintenance, table 6-9
Physical location of test points, figures 7-79, 7-80, and 7-81
Waveforms, figure 5-45.

C. Preliminary Setup. Make primary power available to the equipment by placing system
circuit breaker to on. Loosen front-panel screws and slide main-frame chassis out of
case. Defeat interlock switch A1S2 by pulling shaft out, so that plunger extends for-
ward of case., Make the following preliminary control settings before beginning the
test procedure:

UNIT CONTROL POSITION
Radio Receiver Mode selector switch A2S2 STD BY
R-1051E/URR
Hz switch A2A11S1 000
Frequency controls 2.000 MHz

D. Test Setup.

(1) Connect rf millivoltmeter to test point A2A6A4A3TP5 on cover of 100-Hz
Synthesizer Subassembly A2A6A4,

(2) Connect output of frequency standard to external standard frequency input of
electronic counter to ensure accuracy of frequency measurements.,

SPECIFIC
Test Steps:
TS-1 Refer to notes C and D before performing test. Set mode selector switch
A282 to LLSB. Rotate the 10-kHz and 1-kHz frequency controls through
all frequency combinations, while observing the rf millivoltmeter, The {

output signal of the 100-Hz synthesizer is to be as indicated.

Set 10-kHz and 1-kHz frequency controls to 0, and rotate the Hz switch
A2A1181 through all positions from 000 through 900, while observing the
rf millivoltmeter., The output signal of the 100-Hz synthesizer is to be
as indicated.

5-~81
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5-82

TS-3

TS-4

TS-5

TS~6

TS-7

TEST DATA FOR FIG URE 5-14 (Cont)

Connect the frequency counter to test point A2A6A4A3TP3, Rotate the Hz
switch A2A1181 through all positions from 000 through 900, and observe
frequency of input signal to 7. 1-MHz mixer to be as follows:

Position of Frequency

Hz Switch kHz)
000 11. 000
100 11.100
200 11. 200
300 11.300
400 11.400
500 11.500
600 11.600
700 11. 700
800 11. 800
900 11.900

Set the Hz switch A2A1181 to the V (vernier) position. Observe a fre-
quency of 11, 000 kHz or lower with the Hz vernier control A2A11R1 in
the extreme counterclockwise position,

With the Hz switch A2A118S1 still in the V position, observe a frequency
of 12, 000 kHz or higher with the Hz vernier control A2A11R1 in the
extreme clockwise position,

Disconnect electronic counter and connect electronic multimeter to test
point A2A6A4A3TP3. Reset the Hz switch A2A11S1 to 000. Measure
the input signal level to the 7.1~-MHz mixer to be as indicated on the
electronic multimeter.

NOTE

Refer to paragraph 5-1 "NOTE", regarding signal
values indicated for these test steps and in the figure.

NOTE

The following test step measurements are to be made
with Translator/Synthesizer Test Set TS-2133/WRC-1,
at depot level only.

Using the oscilloscope, observe the 1-kHz input pulses from the spectrum
generator at A2A6A4A2E4 to be as shown in waveform Y of figure-5-45,

With the Hz switch A2A1181 set to 000, measure the average dc voltage
at A2A6A4A2TP1 to be as indicated on the multimeter AN/PSM~-4( ).

With the Hz switch A2A11S1 set to 000, measure the output of the 110- to
119-kHz oscillator at A2A6A4A2TP2 to be as indicated, using the oscillo-
scope to measure the amplitude and the electronic counter to measure
frequency.

Measure the 110-kHz squarewave waveform at the output of the pulse
shaper at A2A6A4A1TP3 to be as indicated, using the oscilloscope and
electronic counter.

Measure the signal at A2A6A4A1TP4 to be as indicated, using the oscil-
loscope and electronic counter,

Change 1



TEST DATA FOR FIGURE 5-14 (Cont)

TS-8 Measure the 7. 089-MHz error signal #from the l& and 10-kHz synthesizer
at A2A6A4A3TP1 to be as indjcated on the heteradyne voltmeter.

TS-9 Using the heterodyne voltmeter (naxrew band) measure the 7.1-
MHz signal at A2A6A4A3TP2 as indiTated.

TS-10 Measure the 7. 1-MHz signal at A2A6A4A3TP4 to be as indicated on the
heterodyne voltmeter.

TS-11 Observe the 1-kHz pulse at A2A6A4A1TP5 to be as indicated on the
oscilloscope (Waveform G, Figure 5-44).

TS-12 Observe the 1-kHz pulse at A2A6A4A1TP1 on the oscilloscope as
indicated Waveform H, Figure 5-44).

TS-13 Observe the 1-kHz pulse at A2A6A4A1TP2 to be as indicated on the

oscilloscope Waveform A, Figure 5-44).

Measurement made at depot only.
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Figure 5-14. 100-Hz Synthesizer,
Signal Flow Diagram
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NOTES FOR FIGURE 5-16 - “A2A8 _] [ s -
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ITS POSITIONS. } A2FL2 ;Z—A(S— T s T T ‘ \ - . . -
: ! HLTER TRANSLATOR/SINTHESIZES | . %
cuanr IR SR S s o . 5
) 1 2 | A2A5 B [ A2A9 ' M A2A4 ' | Al 1 42520 REAR f- A2A2 |
A2S2D (REAR) : ) AZR8 202 | FREQUENCY STANDARD : ANTENNA OVERLOAD : PO l RF AMPLIFIER . P/0 P/0 P10 | f MHz SYNTHESIZER SEENCTE | X [F/AUDIO AMPLIFIER
Rl & T - FI6.5-39 F16.5-35 A2XA4PL 1 P70 P FI6.5-38 A2XABPI Pl A2AGXAIPI F16.5-4 | P/0 F16.5-37
FUNCTION TERMINAL | S 264 7 . . ! (SH.2) _ <1 & = 1 & =1 €7 | A2XAZPI | piop
A2E10 El i [
| A2E38(>—— .
OFF 4 TO 5 =3 €q -——{DH A2E9 O 8 <t o= w’L< 8 éPgKS S5 l - et
STD BY 6 TO 5 AES9 | <2 " A2ES : l¢g & : _ (o &t : A2E27
LSB (SHOWN) 4 TO 3 . T T < \P/Opl l
RATT 4 TO 5 ke g ADS3  A2DS4 | I | |
AM 4 TO 5 ' : ' | £6 ' ' | 1l
CW 6TO5 E4l @ L_. . . __l |.__. R O .__J L‘ . . [ — . . _J 1_ . . .__J
USB 4 TO 5 - | 26V 00
ISB 4-3-5 A2t
o S r— ] f;/O A2A8' ) _1
/7‘;—0 pd , TUNE RELAY (A2KI) GROUND RETURN _ L T0+20v DC REGULATOR
. . . - O T Tera SEE FI6. 5-17
A2E1 !
X2
Y ]TUNE RELAY |
XI A2KI : !
| 6 b I L. : . i
- B2 g
5 X2 & |
. . ) . ‘ ‘l TRANSMIT/ RECEIVE _1)]/0
A2AT \ i Xt RELAY B
: COlﬁGGSENA'E?RATOR | | L A2K3 !
07 P/O P8 | /0 A2JB ‘
N g N (oupLEX ! | “GCRQ“
[ A2E7 POSITION) | IN64
£S 754 A259 ‘ i
=21 )T i Al
L _ AZO\L:——/iAzw
6 .
2 7 A2CR2
| Q‘\O o - M IN649
042-002-025 A ' L. ) ] ] -

Figure 5-16. +28-Vdc Distribution Diagram

Change 1 5-87/(5-88 blank)



NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-17

GENERAL NOTES

ALL RELAYS SHOWN IN NORMAL OPERATING POSITION.

SPECIFIC NOTES

CHARTS 1 THRU 6 GIVE THE CONTACTS FOR MODE SELECTOR SWITCH A282 IN
EACH OF ITS POSITIONS.

CHART 1
A2S2A (FRONT)
FUNCTION TERMINAL
OFF NO CONNECTION
STD BY NO CONNECTION
LSB (SHOWN) 9 TO 11
RATT 12 TO 10
AM NO CONNECTION
Cw NO CONNECTION
USB 3 TO 1
ISB 2 TO 4
CHART 2
A2S2A (REAR)
OFF 6-5-10
STD BY & TO 10
LSB (SHOWN) 8 TO 10, 4 TO 2
RATT 4 TO 5
AM 11 TO 10, 4 TO 5
CwW 11 TO 10, 4 TO 5
USB 6 TO 5
ISB 4-5-2
CHART 3
A252B (REAR)
OFF NO CONNECTION
STD BY NO CONNECTION
LSB (SHOWN) 3 TO 2
RATT NO CONNECTION
AM NO CONNECTION
CwW NO CONNECTION
USB NO CONNECTION
ISB 6 TO 8
5-89/(5-90 blank)




NOTES FOR FIGURE 5-17 (Cont)
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NOTES FOR FIGURE 5-18

GENERAL NOTES

ALL RELAYS SHOWN IN NORMAL OPERATING POSITION.

SPECIFIC NOTES

CHART 1 GIVES THE CONTACTS FOR MODE SELECTOR SWITCH A2S2 IN EACH OF — - ) . .
ITS POSITIONS. A2All —‘

Hz CONTROL AND POWER SUPPLY
. _ FIG 5-35 SH3, ZONE DI2 |
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Figure 5-18. +110-Vdc Distribution Diagram
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'NOTES FOR FIGURE 5-19

SPECIFIC NOTES

CHART 1 GIVES THE CONTACTS FOR MODE SELECTOR SWITCH A2S2 IN EACH OF
ITS POSITIONS.

CHART 1
A2S2D (FRONT) ‘r—_ ’ ) A2A8 i ’ ’ ) —‘
POWER SUPPLY
FUNCTION TERMINAL o FIG 5-35 (58 1 ZONE 8E) |
OFF 11 TO 10 | RECTIFER |
STD BY NO CONNECTION SEE FIG 5-15 CR |
LSB (SHOWN) 12 TO 2 ' 13 " cs J EO; B0V 4 _ TO Hz VERNIER
RATT 11 TO 10 cR + ¥ INDICATOR LIGHT
AM 11 TO 10 14 ' E18,L A2E14 SEE FIG 5-18
CWwW : 11 TO 10 3 S._
USB 11 TO 10 L S, _.______I /j;—‘
ISB 7-6, 11-10
2 = AA2 ]
I IF/AUDIO AMPLIFIER ]
‘,Cf( | pro : FIG.5-37 ,
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4O =~ 19 N1 { SEE FIG 5-7 |
LSB L 20l 1 |
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7& SEE NOTE 1 AZE28 L_.E/_Q_E‘. __________ -1
[ A3 A
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p/0O | FIG 5-37 |
AZXA3P1/ 19]/ y TO AGC i
042 ~0or-023 : N ‘\ : t SEE FIG5-7 .
L7 20‘/ | !
A2E31 N Npopr

Figure 5-19. =-30-Vdc Distribution Diagram
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I A2A7
P/0 CODE GENERATOR
(FIG 5-47)
10
| IMHZ
@ — SWITCH

L

042L-0072-124

NAVELEX 0967-428-~2010

A2A4
| €178 NI P/0 A2xA4PY N 1 P70 P 0 S1-A RF AMPLIFIER l
el 0 P! ! k‘ (AT SETTING 2)
O e 22 (FIG 5-38)
E15A 1 \3\ 1! Y4
O t > }
E16A | < | 0 1 |
O AVES 4 \4 1
E18B | Ll 0 IR
o ¥§5 % L5 B3
— 7 X
| | _‘Y\l_\o:g +28 VDC
| | Bl 4 SEE FIG 5-15 )
| | AZES
76XP/0 Y X1 J
10MHZ l | p/0 P17 % AZJ?O X2
SWITCH \ l AZK1
l | TUNE RELAY
£14D ' GROUND (WHEN TUNING)
| I
REFER TO TABLE 3-4 FOR BINARY |
CODE EQUIVALENT TO MHZ DIAL | +20 YOG
SETTINGS. MEASURE RESISTANCE SEE FIG 51
WITH RESPECT TO TERMINAL S 7
A2ATP1-9 (GROUND) .
83 Lo
| - i
= P P
E158 B1|—-A T g\P/ A2XAB
O N6 r — —_ J— —_ 0 [ — —
T | X1 N /N
l X2 428 vDC ——~P/0 P A2AG
| e TRANSLATOR/SYNTHES I ZER
l | s EiLTeR . A FIG 5-40
l | RELAY p/o P/ | /0 S1 - FRONT 1 MHZ SYNTHESIZER 1
| P/0 P XATPY (AT SETTING 2)
OE18B  1NoN AZXABP -4 « 1< 0 FIG 541 |
i I ININ: RS
E15C pan YW an
0—492| 24 <2< 1\2\; 6 X1 s o o —
E14C ™o 34— - — —_
© E17C e : >3 | > : 1 SEE F16 516 100 KHZ g%NTHES!ZER [ A6 |
ad ! ' | B R | FIG 5-46 }
OE1GC &)5 i ]\5<l 1/5/10 \ "_"'17
E16D |\ .\| | | B3 | | p/0 P/0
© 797700 | | N XATP1 XAZP} | P70 P1 : o5 AT
| 14 H1/LO BAND CONTROL PS¢ &— H1/10 BAND CONTROL
~ P/OPI | ReJ8 | p2Eq | s M 7 ‘ < FIG 5-30 FIG 5-22
A3 ,
| | l
S1 - REAR F—— — — — o %7 B | |
l | | |
- -
I | |
I |
| d J

Figure 5-20.
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NOTES FOR FIGURE 5-21

GENERAL NOTES

ENSURE THAT THE PROPER POWER SUPPLY VOLTAGES ARE APPLIED TO

ASSEMBLIES UNDER TEST. \ r
TROUBLE IN ANTENNA
TEST SETUP: LOW DOES THE SELECTED i OVERLOAD DETECTOR
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-1. RF SIGNAL 2 - 30 MHz INPUT SIGNAL __ _] | CIRCUIT OF INTERFACE
LEVEL AT AT A2A9E5 MEASURE ' BETWEEN A2A9E1
A2A6ABTP1 THE SAME AS AT A1J23 i AND A1J3
REFER TO SCHEMATIC DIAGRAMS, FIGURES 5-35 AND 5-38. REF FIG.5-35 SHEET 1 } REF FIG 5-35 SHEET 1

ALL AC VOLTAGES IN RMS.

LEGEND:
YES

LT 7 = :
A | ; DOES THE SELECTED f ;
! ! 1 : :
DOES THE SELECTED PO e st P % 2 - 30 MHz SIGNAL AT | | TROUBLE IN INTER-
2 30 MHz SIGNAL — AT GRID OF A2A4VI-1 b— —— CONTACT 6 OF A2A4A38K1 }— —| FACE BETWEEN A2A9E5
AT A2A4TP3 MEASURE | MEASURE 4.6 mV rms | MEASURE THE SAME AS | { | AND A2A4A38K1-6
o R OMINAL ] . i | AT A2A9E3 , REF FIG.5-38 SHEET 1
L i
: .
TROUBLE IN TROUBLE IN A2A4V1 é } TROUBLE [ i
A2A4V2 CIRCUIT CIRCUIT. (CHECK V1 } ' RELAY CmgUIT '
(CHECK V2 FIRST) FIRST.) ; A2A4A38K1 i
REF FIG.5-38 SHEET 2 REF FIG.5-38 SHEET 2 | REF FIG.5-38 SHEET 1 ‘

042-002-029

Figure 5-21. RF Selection, Tuning, and
Overload Protection, Fault Logic
Diagram

. 5-99/(5-100 blank)



NOTES FOR FIGURE 5-22

GENERAL NOTES

FAULTY 100 kHz
SYNTHESIZER A2A6A2

NAVELEX 0967-428-2010

REF FIG. 5-42
A, ENSURE THAT PROPER POWER SUPPLY AND GATING VOLTAGES ARE APPLIED, FAULTY A2A6A6A1A2U1
MEASURE 110 mV rms O CUITS. AZAGAGALASULA
. TEST SETUP: . AT A2ABAGALET VOLTAGES OR 2.85 MHz
FILTER AZABAGA
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-2. RET FIG. 546 SHEET 1
. REFER TO SCHEMATIC DIAGRAM, FIGURE 5-46. *
INCORRECT ADJUSTMENT
D. ALL AC VOLTAGES IN RMS. OF A2A6A6A1A3R26.
FAULTY AZ2A6A8A1A3Q1,
Q2, U1B CIRCUITS
. LEGEND: REF FIG. 5-43 SHEET 2
YES INCORRECT MEASURE APPROXIMATELY
OUTPUT AT 1.0mV rms AT MEASURE 40 mV rms MEASURE 125mV rms
NO A2ABABA1TP4 A2AB6A6A1C18/CRY AT A2A6A6A1A3TPI AT A2ABABALES
_________ ( 15’;3) iSlVT‘:r“;l:) JUNC TION

042-002-030

MEASURE 4 mV rms AT
A2A6A6A1C8/CR4 JUNCTION

FAULTY 20 MHz FILTER
AZABABA1FL1 OR 30 MHz
FILTER A2A6A6A1FL2,
OR GATING CIRCUITS
REF FIG.5-46 SHEET 1

FAULTY 1 AND 10 kHz
SYNTHESIZER A2A6A3
REF FIG. 5-43

MEASURE 40 mV rms
AT A2A6A6A1A1TP1

MEASURE AT LEAST
5mV rms AT
AZ2ABABA1TPL

FAULTY RF AMPLIFIER
A2A4 OUTPUT
REF FIG. 5-38

MEASURE 95 mV rms
AT A2A6A6A1ES

FAULTY A2A6A6A1AT
U1A CIRCUITS OR
GATING VOLTAGES
REF FIG. 5-46 SHEET 1

FAULTY 1 MHz
SYNTHESIZER A2A6A1
REF FIG. 5-41

INCORRECT ADJUSTMENT
OF A2A6A6A1A1R26.
FAULTY A2A6A6A1A1Q1,
Q2, OR U1B CIRCUITS
REF FIG. 5-46 SHEET 1

Figure 5-22. RF-to-IF. Conversion,
Fault Logic Diagram
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NOTES FOR FIGURE 5-23

GENERAL NOTES

ENSURE THAT THE PROPER POWER SUPPLY AND GATING VOLTAGES ARE AP-
PLIED TO THE CIRCUIT UNDER TEST.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-3.

REFER TO SCHEMATIC DIAGRAMS, FIGURES 5-36 AND 5-37.

ALL AC VOLTAGES IN RMS.

INCORRECT
AUDIO OUTPUT
(ISB/USB/RATT
MODES)

MEASURE 8 MV RMS
AT A2A2A3E12 AND
AZA2A3E10

TROUBLE IN 500 kHz
DISTRIBUTION
REFERENCE FIGURE 5-9

MEASURE 3 MV RMS
AT A2A2A2E1 WITH
AGC OFF

MEASURE 135 MV RMS
AT A2A2A3TP1

MEASURE 15 MV RMS
MINIMUM AT A2A1A1TP1

CHECK IF AMPLIFIER
ASSEMBLY A2A2A2
REF, FIG.5-37 AND/OR
CHECK AGC CIRCUITS
REF. FIG. 5-7

CHECK MODE GATES
AND FILTER

CIRCUITS

REFERENCE FIGURE 5-36

NAVELEX 0967-428-2010

CHECK 500 kHz IF.
INPUT AT A2XA1Pl1-A1l
REFERENCE FIGURE 5-2

" m 90

MEASUREMENTS ARE TYPICAL IN-OPERATION VALUES. FAULTY AZA2A3QL/
A2A2A3Q2 OR

. T1 CIRCUITS
LEGEND: REF. FIG, 5- .
YES
NO _ . _____
TROUBLESHOOT IN SAME
K\IUCDC;ISROEUCTTPUT MEASURE 8 MV RMS MANNER AS FOR INCORRECT
AM/CW MOD AT A2A2A3E10 [ T ISB/USB/RATT MODES EXCEPT
( 1 E USE AM FILTER A2A1FL2
IN MODE SELECTOR

MEASURE 450 MV RMS CHECK A2A2A3Q3
AT BFO INPUT AT AND BFO INPUT
A2A1A3TP1 REF. FIG. 5-8

FAULTY A2A2A3Q3,
A2A2A3CR2 OR
A2A2A3L1

REF, FIG. 5-37

TROUBLESHOOT ISB/LSB CHANNEL IN
K\IU(]:DOISROEU?TTPUT SAME MANNER AS FOR INCORRECT USB
ISB/LSB MODES AUDIO OUTPUT USING APPROPRIATE

POINTS OF TEST IN ISB/LSB CHANNEL

©42-002~-031\

| Figure 5-23. IF, Amplification and Control,
Fault Logic Diagram

5-103/(5~104 blank)



NOTES FOR FIGURE 5-24

GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING VOLTAGES ARE APPLIED

TO THE CIRCUIT UNDER TEST.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-5.

REFER TO SCHEMATIC DIAGRAMS, FIGURES 5-35 AND 5-37.
ALL AC VOLTAGES IN RMS.

LEGEND:
YES
NO

LOW AUDIO GUTPUT
USB, RATT, AM,
CW & 1SB MODES
MEASURE AT
AlALSS

LOW AUDIO OUTPUT
1SB, USB &RATT
MODES ONLY
MEASURE AT AIALIS

LOW AUDIO OUTPUT
AM & CW MODES
ONLY MEASURE

AT AlALS5

042-002-032

DOES AUDIO LEVEL METER
AZM1 INDICATE NORMAL
LEVEL? >+18dB

(A2S1 SET TO USB)

DOES AUDIO SIGNAL AT
USB PHONE JACK A2)2

(USB PHONE LEVEL-CW)

MEASURE AT LEAST300mVrms]{

N\

DOES AUDIO SIGNAL
AT A2A2A2E8

MEASURE 120mVrms
(USB LINE LEVEL-CW)

TROUBLE IN INTERFACE
TO AlAli4
(CHECK A2)21 FIRST)

DOES AUDIO SIGNAL

AT COLLECTOR OF

A2A?A2Q7 MEASURE
Vrms

DOES AUDIO SIGNAL
AT BASE OF
A2A2A2Q9 AND Q10
MEASURE 10Vrms

TROUBLE IS IN
A2A2A2Q7 CIRCUIT
REF FI1G. 5-37

TROUBLE IS IN
A2A2A2Q8 CIRCUIT
REF F1G.5-37

TROUBLE IS IN
A2A2A2Q9, Q10 AND
ASSOCIATED
CIRCUITS

REF FIG.5-37

DOES AUD!IO SIGNAL
AT A2A2A3ET7
MEASURE 120mVrms

TROUBLE IN INTERFACE
BETWEEN A2A2A3E7
AND A2R2-1

REF F1G.5-37

DOES AUDIO SIGNAL
AT A2A2A1E6
MEASURE 110mVrms

TROUBLE N INTERFACE
BETWEEN A2A2A1EG
AND A2R2-1

REF FIG.5-37

DOES SIGNAL AT
COLLECTORS OF
PRODUCTY DETECTOR
A2A2A3Q1 AND Q2

b —

TROUBLE IN PRODUCT
DETECTOR A2A2A30Q1
AND Q2 CIRCUIT

MEASURE 450mVrms REF F16.5-37
TROUBLE IN
A2A2A3T1 CIRCUIT
(CHECK FREQUENCY)
REF FI1G. 5-37
DOES AUDIO S1GNAL TROUBLE IS IN
AT A2A2A1E5 — AM DETECTOR
MEASURE 130mVrms A2A2A3CR2
REF FIG.5-37

TROUBLE IN
A2A2A1Q9/014
CIRCUIT

REF FI1G.5-37

Figure 5-24,

NAVELEX 0967-428-2010

TROUBLE IN USB

LINE LEVEL CONTROL
AZR20R INTERFACE
CIRCUIT TO A2A2A2E8
REF FIG. 5-35 SHEET 3

Audio Amplification (USB, RATT,

AM and CW Modes), Fault Logic Diagram

5~105/(5-106 blank)



NOTES FOR FIGURE 5-25

GENERAL NOTES

LOwW DOES AUDIO LEVEL
ENSURE THAT THE PROPER POWER SUPPLY AND GATING VOLTAGES ARE gglﬁgggPUT ) METER A2M1
R TEST. INDICATE NORMAL LEVEL
APPLIED TO THE CIRCUIT UNDE T XFAASERE A SSL BET 10 LoB) S 118D

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-6.

REFER TO SCHEMATIC DIAGRAMS, FIGURES 5-35 AND 5-37.

ALL AC VOLTAGES IN RMS.

s e e e

IS AUDIO SIGNAL AT
LSB PHONE JACK
AND AlAlJd4a

DOES AUDIO SIGNAL

AT A2A3A2ES8

MEASURE 120mVrms
(LSB LINE LEVEL - CW)

DOES AUDIO SIGNAL
AT A2A3A3E7
MEASURE 120mVrms

TROUBLE IS IN
PRODUCT DETECTOR
A2A3A3Q1L, Q2
CIRCUIT

REF FIG.5-37

LEGEND
YES TROUBLE IS IN LSB
LINE LEVEL CONTROL
NO o A2R1 OR INTERFACE
______ BETWEEN A2A3A3E7

042 -002-033

TROUBLE IN INTERFACE
TO A1A1J4, A2R4, A2S2B

(CHECK A2J1 FIRST)
REF FIG.5-35 SHEET 3

AND A2A3A2ES8
REF FIG.5-35 SHEET J

DOES AUDIO SIGNAL
AT BASE OF
A2A3A2Q9 & Q10
MEASURE 10Vrms

DOES AUDIO SIGNAL
AT

A2A3A2E1l & E12
MEASURE 10Vrms

TROUBLE IN
A2A3A2Q9, QL0
CIRCUIT

REF FIG. 5-37

TROUBLE IN
A2A3T1 CIRCUIT
REF FIG. 5-37

DOES AUDIO SIGNAL
AT COLLECTOR OF
A2A3A2Q7

MEASURE 2Vrms

NAVEILEX 0967-428-2010

TROUBLE IS IN
A2A3A2 QS8
CIRCUIT

REF FIG. 5-3%

TROUBLE IS IN
A2A3A2QT7 CIRCUIT
REF FIG. 5-37

Figure 5=-25. Audio Amplification (LSB Mode),
Fault Logic Diagram
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NOTES FOR FIGURE 5-26

GENERAL NOTES

ENSURE THAT THE PROPER POWER SUPPLY AND GATING VOLTAGES ARE
APPLIED TO THE CIRCUIT UNDER TEST.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-7.

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-37.
ALL AC VOLTAGES IN RMS.

LEGEND:
YES

LOW OR NO
AGC OUTPUT
(IF AND RF)

MEASURED AT
IF AGC-TP1
RF AGC-TP2

LOW OR NO
RF AGC
OouTPUT

MEASURED AT
RF AGC-TP2

042-002-035

DOES LEVEL AT CATHODE
OF DETECTORS A2A2A1 CR4
AND A2A2A1 CR5 MEASURE
2.2 VDC AND 2.8 VDC
RESPECTIVELY

DOES VOLTAGE AT BASE
OF A2A2A1Q3 MEASURE
1.6 VDC

TROUBLE IS IN A2ZA2A1Q3
CIRCUIT.

REF FIG. 5-37

DOES AGC VOLTAGE AT
BASE OF A2A2A1Q1 ’
MEASURE 4.2 VDC

TROUBLE IS IN
A2A2A1Q1 CR1
CIRCUIT

REF FIG. 5-37

DOES IF SIGNAL AT
BASE OF A2A2A1Q7
MEASURE 11mV

TROUBLE IS IN

REF FIG. 5-37

A2A2A1Q4 CIRCUIT.

DOES VOLTAGE AT
COLLECTOR OF A2A2A1Q13
MEASURE +4 VDC (AGC
OFF) OR +20 VDC

(SLOW OR FAST AGC)

NAVELEX 0967-428-2010

TROUBLE IS IN
A2A2A1Q8 CIRCUIT.
REF FIG. 5-37

TROUBLE IS IN

A2A2A1Q12, Q13
CIRCUIT.

REF FIG. 5-37

DOES LEVEL AT COL-
LECTOR OF A2A2A1Q7
MEASURE 1.48V

TROUBLE IS IN IF
AMPLIFIER A2A2A1Q7
CIRCUIT.

REF FIG. 5-37

TROUBLE IS IN COIN-
CIDENCE DETECTOR
A2A2A1Q6 CIRCUIT.

REF FIG. 5-37

TROUBLE IS IN
A2A2A1Q2 CIRCUIT.
(CHECK CR2 AND CR3
FOR OPEN.)

REF FIG. 5-37

‘Figure 5-26. Automatic Gain Control,

Fault Logic Diagram
5-109/(5-110 blank)



NOTES FOR FIGURE 5-27

GENERAL NOTES

ENSURE THAT THE PROPER POWER SUPPLY AND GATING VOLTAGES ARE
APPLIED TO THE CIRCUIT UNDER TEST.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-8,

REFER TO SCHEMATIC DIAGRAMS, FIGURES 5-35, 5-36, AND 5-37.
ALL AC VOLTAGES IN RMS,

LEGEND:
YES

LOW

BFO OUTPUT
LEVEL
MEASURED
AT A2A2A3E6

ABNORMAL

BFO FREQUENCY
RANGE
MEASURED

AT A2A2A3E6

042-002 -034

DOES BFO 500 kHz

SIGNAL AT A2A1A3TP1

MEASURE 500mVrms

DOES BFO 500 kHz
SIGNAL AT BASE

OF A2A1A302
MEASURE 250mVrms

TROUBLE IN INTERFACE
BETWEEN A2A2A3E6
AND A2A1A3TP1

REF FIG.5-37

DOES BFO FREQUENCY
CONTROL VOLTAGE
AT A2A1A3E1 MEASURE
BETWEEN +85 AND
+20VDC :
REF FIG.5-8

NAVELEX 0967-~428-2010

REF FIG.5-35 SHEET 3

TROUBLE IS IN
BFO FREQUENCY
CONTROL A2R6

DOES BFO FREQUENCY
CONTROL A2R6 VARY
VOLTAGE AT A2A1A3E1
BETWEEN +8.,5 AND
+20VDC

TROUBLE IS IN
A2A1A3Q1 CIRCUIT
(CHECK CR1 AND L1)
REF FIG. 5-36

TROUBLE IS IN
A2A1A3Q2 CIRCUIT
(CHECK A2A1A3T1
TUNING)

TROUBLE IS IN
A2A1A3Q1 CIRCUIT
REF FIG.5-36

TROUBLE IS IN

BFO FREQUENCY

CONTROL VOLTAGE
REF FIG.5-35 SHEET 3

Figure 5-27. Beat Frequency Oscillator,

Fault Logic Diagram -
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NOTES FOR FIGURE 5-28

GENERAL NOTES

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-9.

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-39.
ALL AC VOLTAGES ARE PEAK-TO-PEAK,

LEGEND:
YES

LOW

5 MHz
OUTPUT
AT A2TP2

LOW
10 MHz
ouTPUT

LOW
1 MHz
OUTPUT

ABNORMAL
500 kHz
AT AZTP2

042-002-1T1

} MEASURE 200
MVRMS MINIMUM

J

T ]MVRMS MINIMUM[™

AT A2Q9-E

. N

NAVE LEX 0967-428-2010

MEASURE 200
MVRMS MINIMUM
AT A3J1-5

TROUBLE IN A2Q9,
Q10,73 REF FiIG.
5-39 SHEET 2

TROUBLE IN A2S1
REF F1G.5-39

SHEET 2

MEASURE 250

T

1 MVRMS MINIMUM
AT A2Q11-C

TROUBLE IN
DOUBLER
CIRCUITOR
10 MHz FILTER

MEASURE 100

AT A2Q6-B

TROUBLE IN A2T],
Q6 REF F16.5-39

SHEET 2

MEASURE 500 kHz

ATA2Q7-E

400 MV RMS NOM.|-

TROUBLE IN
A2Q8 CIRCUIT
REF FIG. 5-39
SHEET 2

TROUBLE IN
A2Q11,T3 REF
F1G. 5-39 SHEET 2

TROUBLE IN A2Q5,
T3 REF FIG.5-39
SHEET 2

TROUBLE IN A2Q7
CIRCUIT REF FIG.
5-39 SHEET 2

Figure 5~28.

TROUBLE IN AlQ],
A1QZ,A1Q3 CIR-
CUIT REF FIG.
5-39 SHEET 1

Standard Frequency Generation
and Distribution, Fault Logic Diagram

5-113/(5-114 blank)




NOTES FOR FIGURE 5-29

GENERAL NOTES

ENSURE THAT PROPER POWER AND GATING VOLTAGES ARE APPLIED.,

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-10,

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-45,

ALL AC VOLTAGES ARE IN RMS, UNLESS OTHERWISE NOTED,

LEGEND:
YES

NAVELEX 0967-428-2010

ABNORMAL  ~ — ———
SPECTRUM | MEASURE 500 MEASURE +10V TROUBLE IN AlLL,
OUTPUTS AND >~ KPPS +2 yp  f— — —  +0.5V AT AIRL, AIC2, AICR1
ABNORMAL OR ! PULSE AT ALTP2 AICR1 REF F1G.5-45
NO oUTPUT —_— T - e——————
AT ALTP4 | i
TROUBLE IN TROUBLE IN
A102,A1Q3 AlQl
REF FiG.5-45 REF FIG.5-45
ABNORMAL : ;
100 kHz COMPARE WF COMPARE WF | TROUBLE IN i
SPECTRUM, —1{ AT AlQ6-B L— —— —{ AT AlTP1 I AlQ4 |
OTHER OUTPUTS AT AITP6 AT AITP3 ; REF FI5.5-45 !
NORMAL — |
1 e
TROUBLE IN e N
A0S, A1Q6 l AOUBLEIN
BP FILTER CIRCUIT y i
REF FIG. 545 | REF F1G.5-45
ABNORMAL s e —— r — _’{
10 kHz ' COMPARE WF TROUBLE IN
SPECTRUM, —— AT AZTP6 o RN - — A2C11 !
OTHER OUTPUTS) ! REF FIG.5-45 |
NORMAL J ——r——~' i
i
TROUBLE IN TROUBLE IN
A2Q6 A2Q5
REF FIG.5-45 REF FIG.5-45
ABNORMAL
1 kHz AND —_— =
10 kHz ‘ VIEW 50 kHz MEASURE +10V TROUBLE IN AZL1,
SPECTRUM, %w SQUARE WAVE — 0 +0.5v AT }—- — | AZRI,A2CR1,A2C2
100 kHz ) AT AZTPL A2CR1 ! REF F1G.5-45
SPECTRUM o
NORMAL
TROUBLE IN TROUBLE IN
A2Q3/A2Q4 A2Q1/A2Q2
REF FIG.5-45 REF FIG. 5-45
ABNORMAL
1 kHz :
S TR COMPARE WF TROUBLE IN
z AT A3TP6 b A3Q5
NORMAL, 10 ' REF FIG.5-45
AND 100 kHz :
SPECTRUMS ]
NORMAL
TROUBLE IN
A3Q6
REF F1G.5-45
i i
ABNORMAL
1 kHz 1 — R —
SPECTRUM COMPARE WF MEASURE +10vV | [ TROUBLE IN A3LL, | !
AND PULSE; }—--| AT A3TPL — = 1 +0.5v AT - i A3R1,A3CR1,A3C2
10 AND 100kHz A3CRI REF FIG.5-45 ,
SPECTRUMS L ‘
NORMAL |

B —

=
TROUBLE IN

A3Q3/A304

042-0C 7.~ 0D

REF FIG.5-45

[ rrousLE IN :
A3QI/A3Q2 |
REF FIG.5-45

|

J

Figure 5-29.

Spectrum Generator, Fault
Logic Diagram
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NOTES FOR FIGURE 5-30

GENERAL NOTES

TEST SETUP: ,
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-11.

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-41,

LEGEND:
YES

TUNING CODE
SWITCH S1
DOES NOT
SET UP

042-002-07

2.5-23.5 MHz

IS THE ERROR

IS THE DETECTED 1.5 MHz

ERROR SIGNAL AT A2TP2
NEGATIVE WITH AMPLI-
TUDE +0.3 Vdc AND
STABLE

IS 1.5 MHz SIGNAL
AT A2TP1 150 mV

—— —1{PP AND STABLE (LOOP

GAIN ADJ VARIES
SIGNAL LEVEL)

TROUBLE IN DC
AMPLIFIER CIRCUIT
A2Q3

REF FIG.5-41

— OF RELAY K1

IS +28 VDC PRESENT
AT CONTACT 7

TROUBLE IN AMPLIFIEH
DETECTOR CIRCUIT
BETWEEN A2TP1 AND
A2TP2. CHECK A2Q2,
A2CR1, A2T2

REF FIG.5-41

DOES VOLTAGE
BETWEEN CONTACTS

e e e e

3 AND 7 OF RELAY K1
MEASURE +28 VDC

FREQUENCY VOLTAGE MEASURED
ERROR AT A2TP3 BETWEEN
ouTPUT 5~-17 VDC AND STABLE
LEVEL
STABLE
TROUBLE IN
OSCILLATOR CIRCUIT
A1Q1.CHECK A1Q1
AND CR3 FIRST
REF FIG.5-41
IS +28 VDC PRESENT
TUNING AT TERMINAL "A" AND
MOTOR DOES GROUND AT TERMINAL
NOT DRIVE "B" OF TUNING MOTOR
B1
|
TROUBLE IN TROUBLE IN
S1 CODE TUNING MOTOR
SWITCH Bl

REF FIG.5-41

TROUBLE IS IN
SWITCH A2S82

OR IN INTERFACE

TO K1-7 REF FIG.5-43ll

TROUBLE IN RELAY
K1
REF FIG.5~41

1S 1.5 MHz IF ERROR
SIGNATL AT A3ES

100 mV RMS AND
STABLE

TROUBLE IN IF

AMP LIFIER CIRCUIT
A2Q1 OR IN INTERFACE
BETWEEN A2 AND A3

REF FIG.5-41

DOES VOLTAGE AT
CONTACT 6 OF SWITCH
S1 MEASURE +28 VDC

TROUBLE IN
TUNING SWITCH S1
REF FIG.5-41

IS 1.5 MHz IF ERROR
SIGNAL AT A3TP1
170 mV RMS

DOES FEEDBACK SIGNAL
(SAME FREQUENCY AS
SYNTHESIZER OUTPUT)
MEASURE 80 mV
PP AT EMITTER OF A3Q6

~| |A3Q5, A3Qe

IS THE SIGNAL AT THE
COLLECTOR OF A3Q3
AS INDICATED IN
WAVEFORM D

TROUBLE IN MIXER
CIRCUIT A3Q4
REF FI1G.5-41

TROUBLE IN A3
SHAPER AMPLIFIER
CIRCUITS A3Q1,
A3Q2 OR A3Q3

REF FIG 5-41

I
|
|
|

TROUBLE IN
WIRING TO SWITCH 81
REF FIG.5-41

NAVE LEX 0967~428-2010

TROUBLE IN A3
ISOLATION CIRCUITS

REF FIG.5-41

Figure 5-30. 1-MHz Synthesizer,

Fault Logic Diagram
5-117/(5-118 blank)
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1
LOW IS +20VDC APPLIED | DOES THE 22.4-23.3 DOES THE 17. 847 MHz TROUBLE IN !
OUTPUT AT A4E6 % MHz SIGNAL AT SIGNAL AT A4E4 INTERFACE BETWEEN | |
LO-BAND | A4TP1 MEASURE L — —— .| MEASURE L —— —{ | A3E11 AND A4E4 ]
FREQUENCIES : 20 mV NOMINAL 4 mV NOMINAL REF FIG.5-42 SHEET 1 {
i
t
i
Mo T T T TROUBLE IN LO-BAND g '
. TROUBLE IN HI/LO - | TROUBLE IN ;o
| BAND CONTROII{ Lo CIRCUIT BETWEEN * | LO-BAND MIXER P
| LINE || A4TP1 AND A4E9 - | CIRCUIT (CHECK A4UL |
| REF FIG 5-42 SHEET 1 | | (CHECK A4Q1 AND CR1 . | FIRST) }
‘ J l FIRST) . | REF FiG.5-42 SHEET 2
042 002 -026.2 ! ] | REF FIG.5-42 SHEET 2 | !

Figure 5-31. 100-kHz Synthesizer,
Fault Logic Diagram (Sheet 2 of 2)

5-121/(5-122 blank)
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NOTES FOR FIGURE 5-32

GENERAL NOTES

TEST SETUP: NO 5. 25 MHZ TROUBLE IN A1T1,
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-13. / AIC11 REF FIG 5-43
LOW 1 kHz AND l -
10 kHz OUTPUTS, i MEA SURE® MEASURE
REFER TO SCEEMATIC DIAGRAM, FIGURE 5-43. 7089 MHz 1.0V RMS 3.4 MHz ] 250 MV RMS 5.25MHz
OUTPUT NORMAL AT A3TP3 90 MV RMS 1.85 MHz
! AT A3E] N
ALL AC VOLTAGES ARE RMS. !
[ TROUBLE IN AZT1,
u A2R16 REF FIG 5-43
LEGEND:
, TROUBLE N TROUBLE IN A3QL \
YES A3Q2,A3L3 A3L1, A3L2
REF F1G 5-43 REF FIG 5-43 NO 1.85 MHZ
NO _
NO 1 kHz AND MEASURES { } '
10 kHz OUTPUTS, MEASURE |
NO 7.089 MHz 250 MV RMS 5.25MHz | NO | 400 MV RMS L , TROUBLE IN A1Q1 L
OUTPUT 90 MV RMS 1.85 MHz | 5. 25 MHz AT ALO2-B REF FIG 5-43 i
] AT AlES I ]
!
| [
, 1
) | TROUBLE IN A1Q2,
11.85 MHzZ AITL REF FIG 5-43
!
{
N R
MEASURE TROUBLE IN A2Q1
400 MV RMS T REFlél(; 5-03 °
AT A2Q2-B
o
TROUBLE IN AlQ2 T?OUBLE INA4L3, ! !
REF FIG 5-43 AIR15 AIT1 i
REF FIG 5-43 g
4 |
MEA SURE /
120 mV RMS 5. 25 MHZ -
AT Ad4L3-B —_—
: a
NO 9.07 MHz/ | TROUBLE IN A4G%, l
/ A4FL1, AAC6, AORE |
_— REF FIG 5-43
NO 7.089 MHz MEASURE® / ’
?‘iL’;‘i\TND 3MV RMS 9.07 MHz
1XHz AND 1 !
10 kHz OUTPUTS S0MVRMS 1.981 MHz
o AT A4Q9-B ]
7} N MEASURE® TROUBLE IN A4Z2,
/ 280 MV RMS 1,85 MHZ |— — —f A2R15 A2T1
NO 1.981 MHz AT A4LA-B i
I
TROUBLE IN A4Q9, TROUBLE IN A4Z1,
A4T1 REF FIG 5-43 AdFL2, AACT7,A4R7
REF FIG 5-43
042-0C2- 168 —

Figure 5-32. 1~ and 10-kHz Synthesizer,
; Fault T.ogic Diagram

5-123/(5-124 blank)



TEST SETUP:

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-14.
REFER TO SCHEMATIC DIAGRAM, FIGURE 5-44.
ALL AC VOLTAGES ARE EITHER PEAK-TO-PEAK OR RMS, AS NOTED.

LEGEND:

YES

NOTES FOR FIGURE 5-33

GENERAL NOTES

LOW 7.1 MHZ
OUTPUT, FRE-
QUENCY CORRECT
AND STABLE

7.1 MHz OUTPUT
FREQUENCY IN-
CORRECT AND
UNSTABLE, 100 Hz
SWITCH HAS

NO EFFECT

7.1 MHz OUTPUT
FREQUENCY OFF
BY A MULTIPLE
OF 100 Hz

7.1 MHz OUTPUT
1 kHz HIGH

042-002-170

MEASURE 8 mVrms AT
A3TP4

TROUBLE IN A3Q2

TROUBLE IN A3Q3,
A3Q4
REF FIG.5-44 SHEET 3

MEASURE 250 mV rms
11 kHz AT A3TP3

MEASURE 250mV rms
11 kliz AT A3E3

MEASURE * 0,2VPP
11 kHz AT A1TP4

TROUBLE IN A2Q3
REF FIG.5-44 SHEET 1

NO SIGNAL

MEASURE * 2VPP
110 kHz AT A1TP3

MEASURE *3.5 VPP
110 kHz AT A2TP2

SYNC SCOPE AT
AZE4 AND VIEW 1000
PPS AT A1TP2

TROUBLE IN A3Q2,
A3FL1
REF FIG.5-44 SHEET 3

TROUBLE IN A3Q1
REF FIG.5-44 SHEET 3

INCORRE
FREQUEN

CT
CYy

NAVELEX 0967-428-2010

TROUBLE IN A1U3,
CR3 THRU CR10

REF FIG.5-44 SHEET 2

VIEW 1000 PPS
(APPROXIMATELY)
AT A1TF

VIEW 1000 PPS
(APPROXIMATELY)
AT A1TPS

TROUBLE IN A1Q7,
AlT1

REF FIG.5-44 SHEET 2

TROUBLE IN A1U1
REF FI1G.5-44 SHEET 2

TROUBLE IN A1CR3
THRU CRI10
REF FIG.5-44 SHEET 2

TROUBLE IN A1U2,
CR11, CR12

REF FIG.5-44 SHEET 2

TROUBLE IN A1Q5,
A1Q6
REF FIG.5-44 SHEET 2

VIEW SAWTOOTH
WAVEFORM AT
A2TP1

TROUBLE IN A2FL1,
Q1, Ul :
REF FIG.5-44 SHEET 1

TROUBLE IN OSCILLA-
TOR TUNING CIRCUIT

REF FIG.5-44 SHEET 1

TROUBLE IN A1Q1,
Q2, Q3, Q4, Q9
REF FIG.5-44 SHEET 2

TROUBLE IN A1U2,

U4, Q8, CR11 THRU
CR14

REF FIG.5-44 SHEET 2

Figure 5-33.

100~-Hz Synthesizer,
Fault Logic Diagram

5-125/(5-126 blank)




@4
Q,ovkw
b
N
Oh.@wv Z
%mvvwaowv ]
N s
Q/QYNNV.NV ©
7
%NNVNV ®
g b
m..o@wv ®
N;sQNVN@NV »
e
& e o
\QWV%NV
GRNE
<
-
* -
-

- L A
hd <
©

3
b <
2 )
b <
i ¢
= d
2 H4 4 4 GER
o ./ 3
-3
”
s [ d [
b [ ¢
® ERERER CRERR
R
<] 4 <] 4
- ) ¢
h <]
bl ¢ $
: PR 4 4
N
- [ ./
- < <
i ] [
hi @] [
* <4 4 44 OGEEETR]
- [ 4
| m
w
<
° < *
<
-
[ ]
@ ./ <
KK e
- ? *
=] 4 4
= ¢
© <] 4
h <
- |
b [
- [
<+
<
- [ ]
- <4 4 4 ] <
b [ ]
° <] 4
o £}
-
N 4
- <]4 4 4 4
= 3
- [
- (@] 4
- [< k
- [ i
- [<] 4
N
[
o
.. . no |k %
z . I
K zl=g| « & [B3lx |g g &
= - mo « w
m 10, WWR RM 9 « = M
a <l Zad 9219 P o =
] olax E < .
2z vo< =0 | & < <
¥ 2 0o P RSN - «
- ﬁ [ o
& S|EN| =D& zZa|zo| £ IS I
[y %} CH oe <2501 O = 4
z SiRZ| ExE IR g o
e} e el O | A = - m
P m ﬁm 23] z4 < . =) by
& oG] BaE gElgZ ) @ g @
= PR [eR=23) Tmlo® | m tw @
= alae - o=} ol a a a
B0« | 4= z515%z].2 9] 8
= 3 AR el I
> @ A E RN = =
ed &g 8a Lo | & - z
p c
nik | <ctin Sz 5& 1 & B 2
~ o s | w © o

047-002-144

OHN FLUKE 825)

NOTES FOR FIGURE 5-34
GENERAL NOTES
VOLTAGE SPECIFICATION NO. 9 (+20V) REQUIRES A PRECISION METER

(0.5% ACCURACY) DIFFERENTIAL VOLTMETER (J

MULTIMETER AN/PSM-4( ) REQUIRED.

A.
B.
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Dependency Chart
5-127/(5-128 blank)

Power Distribution Maintenance

igure 5~34.
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NOTES FOR FIGURE 5-35

GENERAL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE DESIGNA-~
TIONS PREFIX WITH NUMBERS OF HIGHER ASSEMBLIES.

ALL RESISTANCE VALUES IN OHMS, UNLESS OTHERWISE NOTED.
ALL CAPACITANCE VALUES IN MICROFARADS, UNLESS OTHERWISE NOTED.

RESISTANCES OF COILS, RELAYS AND TRANSFORMER WINDINGS SHOWN WHEN
GREATER THAN ONE OHM.

SWITCHES A282 AND A2S83 ARE SHOWN AS VIEWED FROM REAR OF FRONT PANEL.
A BLACK SWITCH TERMINAL INDICATES A LONG CLIP AT THAT POINT.

5-129
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NOTES FOR FIGURE 5-35, SHEET 1

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONF DES ZONE
AlPl-1 Al1A1C23 13C AZE2
thru ¥ C24 13D thru *
Pl1-4 El 13G o4
P1-5 11H J3-A 13G E5 4C
P1-6 12D J3-B 13G E6
P1-7 * J3-C 13F thru "
Pl-8 12C J4-1J 13D E9
P1-9 J4-K 13C E10 4E.5G
thru * J4-R 13F E11 6E
P1-16 J4-8 13E E12 5F
P1-17 12G J4-Z 13H E13 *
P1-18 J4-i 13E El4 6F
thru * AlA281-A-C 12F El5 *
P1-22 S1-A-NC 12F El6 *
P1-23 12C S1-A-NO 12F E17 5G
P1-24 12D S1-B-C 12E E18 *
P1-25 S1-B-NC 12E E19 b
thru * S1-B-NO 12E E20 4C
P1-47 S2-A-C 12F E21 4C
P1-48 11E S2-A-NC 12F E22 4C
P1-49 * S2-A-NO 12F E23
P1-50 11F S2-B-C 12E thru *
AlAl1C] 82-B-NC 12E E26
thru ¥ S2-B-NO 12E E27 4C
C4 A2C1 5G E28 4C,11E.11G
C5 13H c2 4F E29 *
cé 13D C3 9D E30 *
c7 * CR1 10C E31 5C
C8 13C CR2 * E32 *
C9 CR3 11D E33 *
thru * CR4 * E34 5C
C16 CR5 6B E35 5C
c17 13G DS1 * E36
C18 13F DS2 * thru *
C19 13G DS3 5F E4d
C20 13E Ds4 5F E42 4E
21 13E El 5F E43 5G
Cc22 13F F1 10E

* Not Used




REF
DES
A2F2
Ji-1
thru
J1-4
J1-5
J1-6
J1-7
J1-8
J1-9
thru
J1-13
J1-14
J1-15
Ji-16
J1-17
J1-18
thru
J1-22
J1-23
J1-24
J1-25
thru
J1-47
J1-48
J1-49
J1-50
K1
K1l-Al
Ki1-A2
K1-A3
K1-B1
K1-B2
K1-B3
K2
K3
K3-A1
K3-A2
K3-A3

* Not Used

NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-35, SHEET 1 (Cont)

ZONE

10G

11H
12D

12C

11H

11H

12C
12D

11E
11E
11F
10C
10D
10D
10D
10D
10D
10D

11D
11B
11B
11B

PART LOCATION INDEX

REF
DES
A2K3-B1
K3-B2
K3-B3
L1
L2
Ql
R1
R2
R3
R4
thru
R7

S2A-R-5
SZA-R-6
S2B-F-1
thru
S2B-F-9
S2B-F-10
S2B-F-11

ZONE

11B
11B
11B
6G
6F
9D

*

*

6B

4F

7B

5G

11E
11E

S5E

5E

5E
5D

10G
10G

REF
DES
A282B-R-1
thru
S2B-R-8
S2B-R-9
S2B-R-10
S2B~R-11
S2C-F-1
thru
S2C-F-5
S2C-F-6
S2C-F-7
S2D-F-1
S2D-F-2
S2D-F-3
thru
S2D-F-5
S2D-F-6
S2D-F-7
S2D-F-8
S2D-F-9
S2D-F-10
S2D-F-11
S2D-F-12
S2D-R~1
S2D-R-2
S2D-R-3
S2D-R-4
S2D-R-5
S2D-R-6
S3-1
S83-2
S3-3
S3-4
83-5
S3-6
S3-7
S3-8
S3-9

ZONE

4F
4F

4E

5-131
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NOTES FOR FIGURE 5-35, SHEET 1 (Cont)

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES ZONE
A283-10 5B A2P1-13 4C A2ARCRS 8F
S3-11 5B P1-14 * CR6 8F
S3-12 5B P1-15 4C CR7 8F
S4 P1-16 * CRS 8F
thru ¥ P1-17 * CR9 8E
S8 P1-18 * CR10 8E
59-1 12C P1-19 4C CR11 8E
59-2 12C P1-20 4C CR12 8E
$9-3 12C P1-21 4C CR13 7E
S9-4 12D A2A3P1-1 5C CR14 7E
59-5 12D P1-2 CR15 8D
S9-6 12D thru * CR16 8C
T1-1 9G P1-6 CR17 8C
T1-2 9G P1-7 5C El 9F
Ti-3 9G P1-8 * E2 9F
T1-4 9F P1-9 5C E3 6F
T1-5 9F P1-10 E4 6F
T1-6 9E g‘f_‘llz } ) E5 6F
T1-7 9G Pi-13 5C E6 *
T1-8 9G P1l-14 * E7 6G
T1-9 9F P1-15 5C ES 9G
T1-10 9F P1-16 * E9 9G
Ti-11 9F P1-17 * E10 6E
Ti-12 9F P1-18 * Ell 9E
T1-13 9H P1-19 5C E12 9F
Ti-14 9H P1-20 5C E13 9D
NF1 10F Pl1-21 5C El4 9«C
NF2 10G A2A8C1 * Ei5 6E
A2A2P1-1 3C c2 * El6 6C
Pi-2 C3 8E E17 6G
thru > C4 7E E18 6F
Pi-6 C5 * Q1 8D
P1-7 3C C6 3y Q2 8D
P1-8 * C7 6D Q3 8D
P1-9 4C CR1 8G Q4 D
P1-10 * CR2 8G R1 7F
P1-11 * CR3 8G R2 7F
P1-12 * CR4 8G R3 8E

* Not Used
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NOTES FOR FiGURE 5-35, SHEET 1 (Coniy

. r — T 7 1 AzTH
% o Plo PI PO AZIZ) 3~ TO ATXA4P2-1T
PART LOCATION INDEX PRSI , Koy | SHEET 7 ZONE 9G
I ;1? e AC 1 Toqzyqzcwz-aa s
SHEET 2,ZONE S L
REF REF REF ég:\j’\:g | | e ReeeREnsSs N
DES ZONE DES ZONE DES ZONE | | OOoN aren @aEas oV
o3
& | E7 l : z T )
A2A8R4 8E A2XA2P1-7 3C A2XA3P1-3 | ‘ &) | ! G i mgz0 ) — . . oazaIsLe T
R5 9D P1-8 * thru * | | - ) 150V %A A142-B I
R6 6C P1-9 4C P1-6 ‘ | ! eV /_I;P/o [-FAAT KJ Q—P— REAR 5
- B S
ot | ST e Pi0
R7 8C P1-10 * P1-7 5¢ auxILiARY ! STREP ()Y as2-¢ To A2A%E4
* * 5y AC | 4 = | E«Bi inum FRONT ™ SuEET 2, ZONE UK
R8 8D P1-11 P1-8 SOPPLY - = v 252 TOAZFLZ-Z ’f
R9 8D P1-12 * P1-9 5C ! 400 mir SWEET 2 ,ZONE 1B @ L
c¢ . SLO-BLO FUSE ol : 25 428V,
R10 7D P1-13 4C P1-10 * | 109.25V AC ; E3 ! AZE2 AZEIS TO AZXA4Pi-17
R11 7D P1-14 * P1-11 * ' l I TOHEET 2, ZONE 10G
A | /0 14 ESII\ FaRs | '
A e e i At e (Qreen(piaeess L3255 .
R13 7D P1-16 * P1-13 5C v A yo . W e 10 AZXALPI-T
l f R4 E4 | oo AZEIC azE4az SHEET 2, ZONE ©C
R14 7D P1-17 * Pl-i4 * 1BV AC | f L ] K, 2w . )L - B3OV AZE} i TOAZALIXDSB-2
SUPPLY - = : ! (3% SHEET 3, ZONE IOF
R15 7c P * Pi-15  5C sS4 L BE Ll | R meveenis
> 3 * T2,
R16 6C P1-19 3C P1-16 * | ! 40-BLO FUSE B oiAn _:l—bo% l ZONE B 3 1200 o
A2XA2P1-1 3C P1-20 4C P1-17 * i<t 10 -
‘ N SRS . l azE1l = ant® a s AZ42-D
P1-2 P1-21 4C P1-18 I ! S (R T es B ) Rere g FRONT
2 s &
thru * A2XA3P1-1 5C P1-19 5C : | FAAE A SN 2 B2 | o | S
tg V20 A
- - * - -2 . AazQ\ Qz
P1-6 P1-2 . P1-20 5¢ COUPLER, | ' Sl o> INBA42 | Q 2N2219 Taov —_— - F—————
P1-21 5C INTERLOCK J&t T T T 3 SERIES | 2N3634  DCaMPL | [_ B
+78v | | ‘ I i | TRANSMIT/RECEIVE @i pLCRS | B2 +20v | REGULATOR ) be ameL 214 s I plo | | PIO
* Not Used | | L RELAY _A 560 o dzas azaz
|: 0 seamammre 057 Bl { VAW \,{’\'ﬁ' I \F/ AUDIO AMPLIFER l | \F[AUDIO AMBLIFIER |
SIDETONE. , OC‘DL ¢ ; a3 3 Q4 @ ouTPuT . B-37 (FI1G. B-31)
(exCEPT L5B) T & 7 :\6 | 2OnE & ey | %2 M gze | 2Ntz VOLTAGE | po pi (F1G ) Plo P ,
H T el I s cowsm| comencerox, | CotESL | PEd b dd] | LivE e
- | CRIG Ri5 RiG T 139 B2\ 2V 5209 13 1 19 1
LoB /158 l | c8 | | TO AZRADPI-Z Nt 7 &) CRIT sRI1Z 3 L. Y Y Y
SIDETONE X € an (BT IR 2 | ACANIRC TUNE | S C>‘NT5°"‘ IR J %0 37:7—?3 o f Az [ PO AZ] laakar qi
I [ Ly 1 ! azcri Ly x| [T REAY AzA8 AZEB4 nakatl G =7 (g B8
| ' I l 4 | [ Ne4s T/ POWER SUPPLY v £l J Qaess A7E0 At
| o1 e | e
GROUND | #% Jryaeld !
K 3¢
KEYLINE @ |
PO + | [ouPLEX] ‘ | TO AZEIG [stow] e
_&aar | AWITCH Q249 | SHEET 2, ZONE 1OF 2 e 3 - i ~[orr
| Aer oL, | o o azmia | Ry S ]
: H lﬁe??zu’ I ov o ! _— - -~ SWITCH
1 - \
i IONE I0G B LB > 5 P AZSD B
| ALWCRS
’e3 Awe - ~| a7 ® 8N
ANTENNA T s TO azd5-A3 ] c .
50 OHMS 5 SHEET 2, ZONE 15G o AZK2-XZ
12577 AIW3 o - SHEET 2, ZONE 14E L azes - B
EXTERNAL 7] a0 a135-a7 L rc .
EXTERNA I ‘t Ly SHEET 2, ZONE A8 @ azcrs A
PO B ¥)inads 4 - P A
2 e —a ' AZEG A a A RECEIVER RIOBIE/URR
e SAasE +20V _,TOA2K2-B3  SHEET 2, ZONE \AE i G FRAVE 672
; -- - ale £A252-B-R->, SHEET 3, ZONE 8CQ o R
Z L e
\ ; 14 | i3 | 12 | () | 0 | =Y |
- s

5042-002 - 001+ 1A

Figure 5-35. Receiver Case Al and Main Frame
A2, Maintenance Schematic Diagram (Sheet 10f3)

\/ . Change 1 5-133/(5-134 blank)
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NOTES FOR FIGURE 5-35, SHEET 2

PART LOCATION INDEX

REYF REF REF
DES ZONE DES ZONE DES ZONE
A2C1 A2J8-4 12 A2Ps-10

thru * JR=5 12K thru *
C12 JR=6 13K P8-20
13 2B JR-T 13E Ps-21 12K
CR1 * J8-8 * PR8~22 12K
CR2 LK J8-9 13D P&-23 11E
CR3 * J8-10 PR&-24 11E
CRA 14F thru * PR-25 11E
El * J8=20 AZ2A4P1-1 10G
k2 * J&-21 12E P1-2 10G
E3 2B J8-22 12E P1-3 10G
4 * J8-23 11E P1-4 106G
ES * J8-24 11E P1-5 9G
E6 * JR=-25 11K Pl1-6 10G
E7 13D K1 * P1-7 10G
ESR * K2 14E P1-8 9G
9 GG 4G K2-A1l 14k P2-1 9G
El0 K2-A2 14E P2-2
thru * K2-A3 14K thru *
E15 K2-B1 14E P2-¢
Kl 101 K2-B2 14E P2-7 9G
E17 K2-B3 14E P2-8 9G
thru * 1.1 p2-a 106G
37 thru * P2-10 *
3R 6D 1.26 P2-11 *
E39 90, 9C .27 10E P2-12 10G
40 RC, 9D P1 P2-A1 8H
I'L1 11B thru * P2-A2 9G
1.2 e P7 P2-A3 11H
J2-A1 * P8-1 12E AZASP1-1 10C
J2-A2 158 P&-2 121 P1-2 9C
J2-A 15G PR-3 * P1-3 10C
J2 PR-4 12K P1-A1 9D
thru * PR-5 12K P1-A2 a9C
J7 JR=-6 13E P1-A3 10D
JR-1 12K ) Px-7 13K P1-A4 9C
JR-2 12K PR-8 * P1-A5 9D
JR8~3 121 Pr-9 13D Pl-A¢ 9C

* Not Useced
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NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-35, SHEET 2 (Cont)

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES
A2A6P1-1 6F A2A9E5 14G A2A10L6
P1-2 6F EG 14H R1
P1-3 6F K1 12G R2
P1-4 6E K1-Al 12H R3
P1-5 6E K1-A2 11H A2XA4P1-1
Pl-6 6F Qi 12G P1-2
P1-7 6C Q2 12G P1-3
P1-8 6D R1 13G P1-4
P1-9 * R2 13G P1-5
P1-10 2E, 6G R3 13G P1-6
P1-11 2B R4 12H P1-7
P1-12 1A RS 12G P1-8
P1-13 4A R6 12G P1-9
P1-14 3A R7 12G P1-10
P1-15 3A RS 11G P1-11
P1-16 6D R9 12G P1-12
P1-17 2C A2A10C1 8H P2-1
P1-18 oF 2 8F p2-2
P1-19 4A C3 TH thru
P1-20 2D, 6K c4 7G P2-6
P1-21 3A c5 7G P2-7
P1-Al 6E Cé 7F P2-8
P1-A2 6E CR1 8H P2-Al
P1-A3 6D CR2 8G P2-A2
P2-Al 2H CR3 7H P2-A3
P2-A2 2G CRY TG A2XA5P1-1
P2-A3 2C CR5 7F P1-2
P3-Al 6G El 6G P1-3
A2A9C1 14G E2 8F P1-Al
c2 13G E3 6G P1-A2
c3 13G Ed4 6G P1-A3
c4 13G E5 8H Pl1-Ad
CR1 13G E6 8H P1-A5
CR2 13H L1 RG P1-A6
El 14G L2 TH A2AX6P1-1
E2 11H, 14H L3 76 P1-2
E3 11H L4 TH P1-3
Ed 11H L5 7G P1-4

* Not Used

ZONE

7G

9G
9G
&H
9G
11H
10C
9C
10C
9D
9C
10D
9C
9D
9C
6F
6F
6F
6E




i 1OT FJ

REF
DES ZONE

A2AXGP1-5 GE
P1-6 6F
‘P1-7 6C
P1-8 &D
P1-9 »
Pi-10 2K, 6G
P1-11 2¢
P1-12 1A

* Not Used

REF
DES

A2AX6P1-13

P1-14
P1-15
Pl1-16
P1-17
P1-18
P1-19

P1-20
)

y FOuL FIGURE 5-35, SHEET 2 (Cont)

PART LOCATION INDEX

ZONE

1A
3A
3A
6D
2C
2F
1A

2D, 6E

REF
DES

A2XA6P1-21

Pl1-Al
P1-A2
P1-A3
P2-Al
P2-A2
P2-A3
P3-Al

ZONE

3A
6E
6E
6D
2H
*

2C
6G

R R AR TR

M " azas
ENTENNGA
CNER.OAD

FROM &iPR2-83
SHEET | LONE 2B

f\lzw TsotacTzw

TO a7z
SHEET ), ZONE 2F

i

+28Y
FROM Fi’ZE\S
SHEET
'ZON'E_ 4%

ALXALPZ

LONE 8C

SHEET |, ZONE 10¢

.m.

By féi&j

PIO AZXA4P2
———y—" §7E9 - -
AGC VOLTAGE FROM G2T1-8 la,-: UH
TO AES SHEET |,

SHEET D, ZONE 9+ |

FROM A2T1-14 |

SHEET |, —
—

aza4 ?—-{
TO AZXAIPI-A!
BF AQMPLIFIER SHEET 3, ZONE 1CH
(F16.5-38)

Ll

PRl
+20Y FROM AZEI& '

SHEET |, ZONE N1&
AZES: B1 Lo ‘
9'7': X

OHN\S
75ma| X2

A2K2
Hi-LOW

FILTER
RELAY

PO A2JS

FROM AIP2-A2 .
SHEET |, ZONE 128

1 G J

AICR2
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l

3
-+

CODE
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(FIG.5-47)

Bbi&g&t&ii

1o 1
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I

S
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r GND OR+ 20V

l P/0 i{nz:—,:&o
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BT i
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p/O (F\G.5-39)

E‘$¢*¢¢ ‘k’\L_J

3 TOAZXAIPZ- AT

h

AZF LY

afzpwl% 52| ‘f 1_ _ SHEET 3, ZONE 10G
q aZED A2ERD

+

To A2472-Aa)
SHEET 3 ZONE 2R

KNOBS -
+78Y FROM A7
SHEET |, ZONE 4

PO R2XAGPTZ

PO RTIXALPI
2'GRTE CoTROL SHEET 3, ZONE 2B -—

1?‘2“”5 CONTROL rreomtAZRIIS) -8R -8

e

0
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VERNIER CONTROL
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Change 1

RECENVER B1051E/URR
MAIN FRAME A2
£ CAasE Al

L

Figure 5-35. Receiver Case Al and Main Frame
A2, Maintenance SchematicDiagram(Sheet 2 of 3)
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NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-35, SHEET 3
PART LOCATION INDEX
REF REF REF
DES ZONE DES ZONE DES ZONE
AlJ24 2B AlAld4-n 2C AZE29 8C
P1l-1 J5-A 2H E30 7B
thru } * J5-B 2H E31 5D
Pl-6 J5-H 2E E32 3E, 4G
P1-7 3D J5-a 2D E33 3C
P1-8 J5-h 2G E34 5C
thru } * J5-e 2H E35 5C
P1-10 J5-m 2D E36 3D
P1-11 3] J6-A 2C J1 S5E
P1-12 3C J6-B 2C Ji-1 5E
P1-13 3E A2DsS1 Ji-2 5E
P1-14 thru > J1-3 5E
thru :> * DS4 Ji-4 *
P1-17 DS5 1F J1-5 *
P1-18 3H El * Jl-6 *
P1-19 38 E2 5F J1-7 3D
P1-20 E3 * J1-8 *
thru } * E4 10D J1-9 *
P1-24 E5 * J1-10 *
P2-A1l 2B Ee6 5D Jl-11 3D
AlAlCl E7 J1-12 3C
thru } * thru * J1-13 3E
Cé E12 Jl-14
Cc7 2D E13 6F, 8E thru *
Cc8 * El4 J1-17
C9 * thru * J1-18 3H
Cl0 2G E17 J1-19 3H
Cl1 2D E18 9D, 9F J1-20
C12 2C E1l9 9G thru *
C13 2E E20 * J1-24
Cl4 * E21 6D, 10G, 5H J1-25 3G
Cl1l5 2H E22 5H J2 5F
Ci6 2H E23 3H J2-1 5F
Cc17 E24 * J2-2 5F
thru * E25 * J2-3 5F
C24 E26 3H J2-A1 2B
C25 2G E27 * M1 4F
Ja-d 2H E28 * R1 7C
* Not U:zed

5-139




NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-35, SHEET 3 (Cont)

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES ZONE
A2R2 7G A282B-F-1 4F A282D-R-1
R3 * S2B-F-2 4F thru *
R4 5D S2B-F-3 {F S2D~R-10
R5 5G S2B-F-4 {E S2D-R-11 8F
R6 9D S2B-F-5 4E S2D-R-12 8F
R7 * S2B-F-6 4E A2A1P1-1 9G
R8 * S2B-F-7 4E P1-2 9G
R9 5F S2B-F-8 {E P1-3 *
R10 5E S2B-R-1 * Pl-4 *
R11 S2B-R-2 8D P1-5 *
thru * S2B-R-3 8D Pl-6 9G
R18 ) S2B-R-4 * P1-7 9G
. g;g i;’g S2B-R-5 * P1-Al 10H
S1 3F S2B-R-6  8C P1-A2 8H
Si-1 3F S2B-R-7  * P1-A3 8H
§1-2 3F S2B-R-8 8C P2-1 9G
S1-3 3F S2C-F-1 7TF P2-2 9G
Sl~4 3K S2C-F-2  7F P2-3 10G
81-5 3E 82C-F23 TF P2-4 9G
S1-6 3E S2C-F-4 7E P2-5 9G
S2A-F-1 6F S2C-F-5 P2-Al 10G
S2A-F-2 6F thru * P2-A2 10G
S2A-F-3 6F S2C-F-9 P2-A3 8G
S2A-F-4 6E S2C-F-10 7F P2-A4 8G
S2A~F-5 S2C-F-11 7F A2A2P1-1 *
thru * S2C-F-12 T7F P1-2 6G
S2A-F-8 82C-R-1 * P1-3 6G
S2A-F-9 6E S2C-R-2 8E Pl-4 7G
S2A-F-10 6F $2C-R-3 8E P1-5 *
S2A-F-11 6F S2C-R-4 8D Pl-6 7G
S2A-F-12 6F S2C-R-5 * P1-7
S2A-R-1 $2C-R-6 8D thru *
thru * S2C-R-7 * P1-10
S2A-R-7 S2C-R-8 8D i Pl-11 6G
S2A-R-8 7D S2C-R-9 * P1-12 6H
S2A-R-9  * S2C-R-10 8D P1-13 6H
S2A-R-10 7D S2C-R-11 * P1-14 6G
S2A-R-11 7E S2C-R-12 8E P1-15 *

* Not Used

5-140 Change 1




NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-35, SHEET 3 (Cont)

PART LOCATION INDEX

REF REF REF

DES ZONE DES ZONE DES ZONE

A2A2P1-16 * A2A1181-A-F-10 11D AZA11ALE2 12E
P1-17 6G 81-A-F-11 11D E3 12E
P1-18 6G 81-A-F-12 11D E4 12F
P1-19 * S1-A-R-1 * E5 11E
P1-20 * S1-A-R-2 * E6 12F
P1-21 * S1-A-R-3 11B E7 *
P1-22 6G S1-A-R-4 * E8 11F
P1-Al 76 S1-A-R-5 11B E9 11E
P1-A2 6G S1-B-F-1 12D R1 12F
P1-A3 TH Si-B-F-2 * R2 12E

A2A3P1-1 * S1-B-F-3 * R3 12E
P1-2 6C Si-B-F-4 13C R4 12E
P1-3 6D S1-B-F-5 * R5 « B
Pl-d4 7C S1-B-F-6 12C R6 11F
P1-5 - * S1-B-F-7 12C R7 11E
P1-6 7C S1-B-F-8 * A2XA1P1=1 9G
P1-7 S$1-B-F-9 * P1-2 9G
thru * S1-B-F-10 * P1-3 *
P1-10 S1-B-F-11 12D Pl-4 *
P1-11 7C S1-B-R-1 12B P1-5 *
P1-12 6C S1-B-R-2 12B P1-6 9G
P1-13 6C S1-B-R-3 13B P1-7 9G
P1-14 6C S1-B-R-4 13B P1-Al 10H
P1-15 * S1-B-R-3 * P1-A2 8H
Pi-16 * S1-B-R-6 * P1-A3 8H
P1-17 * S1-B-R-7 * P2-1 9G
P1-18 6C S1-B-R-8 12B pP2-2 9G
P1-19 * §1-B-R-9 * P2-3 10G
P1-20 * $1-B-R-10 12B P2-4 9G
P1-21 * S1-B-R-11 * P2-5 9G
P1-22 7C S1-B-R-12 12B P2-Al 10G
P1-Al * AZA11A1C] 12F P2-A2 10G
P1-A2 6C c2 11E P2-A3 8G
P1-A3 7D c3 * P2-A4 8G

AZAlIR1 13K C4 11E A2XA2P1-1 6G
S1-A-F-1 CR1 * P1-2 6G
thru * CR2 12E P1-3 5G
S1-A-1-9 F1 12E P1-4 7G

* Not Used
x
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REF
DES

A2XA2P1~

ot Used

Pl-6
P1-7
thru
P1-10
Pl1-11
P1-12

P1-13

P1-14
P1-15
Pl-16
P1-17
P1-18
P1-19
P1-20

NOTES FOR FIGURE 5-35, SHEET 3 (Cont)

6G
6G

PART LOCATION INDEX

REF
DES
A2XA2P1-21
P1-22
P1-Al
P1-A2
P1-A3
A2XA3P1-1
P1-2
P1-3
Pl-4
P1-5
Pl-6
P1-7
thru
Pl-10
P1-11

ZONE
»
6G
7G
6G
7H

6C
5D

7C

7C

7C

REF
DES
A2XA3P1-12
P1-13
Pl-14
Pl1-15
Pl-16
P1-17
P1-18
P1-19
P1-20
P1-21
P1-22
P1-Al
P1-A2
P1-A3

o
-
2
2
55
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5%
2ol
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NAVELEX 0967-428-2010
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NOTES FOR FIGURE 5-36

GENERAL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE DESIGNATIONS
PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLY.

UNLESS OTHERWISE SPECIFIED:

1. ALL RESISTANCE IS IN OHMS, K = 1000
ALL RESISTORS ARE 1/4 WATT, *5%.

ALL CAPACITANCE IS IN PICOFARADS, UF = MICROFARADS.
ALL COIL RESISTANCES ARE LESS THAN 1 OHM.

CW ON POTENTIOMETERS INDICATES DIRECTION OF ROTATION WHEN VIEWED
FROM SHAFT END.

WHEN MAKING RESISTANCE MEASUREMENT AT TRANSISTOR POINTS, USE
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS. >

SPECIFIC NOTES

CAPACITANCE TO BE SELECTED ACCORDING TO COLOR DOT ON FILTERS.,

ORANGE - 130 pF + 2%
YELLOW - 142 pF + 2%
GREEN - 150pF +2%

CHART 1

PIN LSB |RATT | AM |CW |USB | ISB
P1-1 GND |+20V | GND | GND | +20V | +20V
P1-2 GND | GND | +20V | +20V | GND | GND
P2-2 - - - +20V | - -

P2-5 +20V | 420V | - - +20V | +20V

\l Change 1 5-145




NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-36 (Cont)

VOLTAGE MEASUREMENTS

TEST POINT VOLTAGE
AlQLl-E 2.1V
AlQ1-B 2.8V
A1Q1-C 19.8V
AlQ2-E 2.2V
A1Q2-B 2.8V
AlQ2-C 19.8V
A1Q3-E 2.2V
A1Q3-B 2.8V
A1Q3-C 19.8V
A3QL-E 16.9V
A3Ql-B 16.7V
A3Q1-C oV
A3Q2-E 12.7V
A3Q2-B 12.0V
A3Q2-C oV

NOTE: VOLTAGE MEASUREMENTS TAKEN TO GROUND
WITH MULTIMETER AN/PSM-4( ).
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NAVELEX 0967-428-2010

NOTES FOR FIGURE 5-36 (Cont)

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES ZONE
A2AIC1 5G AZA1ALCY 6E AZA1A1QL 8H
c2 5F C10 8D Q2 3G
El 5F, 5G c11 7D Q3 3E
E2 5G c12 SE R1 8G
E3 5G c13 4G R2 8H
Ed 5E C14 4E R3 8G
E5 5F C15 4G R4 8F
E6 5F C16 3G RS 8E
FL1 6G c17 4E R6 G
FL2 6F c18 3E R7 G
FL3 6E c19 7G RS 7F
P1-1 9F CR1 4G RO 7E
P1-2 9E CR2 4F R10 8E
P1-3 x CR3 8D R11 8F
P1-4 * CR4 7F R12 8E
P1-5 . El 6G R13 5H
P1-6 9D E2 6G R14 4E
P1-7 9F E3 7G R15 3G
P1-Al 9G E4 6F R16 3G
P1-A2  2E ES5 6F R17 3G
P1-A3 2G E6 7F R18 3E
P2-1 9D E7 6E,9E R19 3E
p2-2 9C E8 TE R20 3G
P2-3 9C E9 6E R21 3E
P2-4 9A E10 9G R22 3E
P2-5 9B Ell 9H R23 8H
P2-A1 2B E12 9E R24 8G
P2-A2 9B E13 9D R25 8F
P2-A3 2B El4 9F l
p2-A4  2C El5 2E,5E TP1 8H
A2A1AIC1 8G El6 5G A2A1A2C1 7A
c2 8F E17 5F c2 8B
c3 8E E18 5E c3 8A
c4 TH E19 5E c4 6B
cs 6G E20 2G CR1 7B
cé 8F E21 2G El 6A
c7 6F E22 2E E2 6B
cs 8E E23 5F, 5G E3 9A
* Not Used

Change 1 5-147/(5-148 blank)
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Figure 5-36. Receiver Mode Selector Assembly
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NOTES FOR FIGURE 5-37

GENERAIL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE DESIGNA~
TIONS PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLY,
UNLESS OTHERWISE SPECIFIED:

1, ALL RESISTANCE IS IN OHMS, K = 1000
ALL RESISTORS ARE 1/4 WATT, +5%.

2., ALL CAPACITANCE IS IN MICROFARADS, pF = PICOFARAD,
3. ALL COIL RESISTANCES ARE LESS THAN 1 OHM.,

CW ON POTENTIOMETERS INDICATES DIRECTION OF ROTATION WHEN VIEWED
FROM SHAFT END,

WHEN MAKING RESISTANCE MEASUREMENT AT TRANSISTOR POINTS, USE
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS.

REFER TO BASING DIAGRAMS FOR TRANSFORMER ORIENTATION.

ALL AC VOLTAGE MEASUREMENTS TAKEN WITH RF VOLTMETER.,

COLOR DOT
4 n [ | 5
A
3 L [ | 6
2 | - 7
O/E
1 - [ | 8
A2A1T1-4
A2T1 A2A2T1
A2A2T2
1 2 3
@) O O
@) O O
4 5 6
A2A2T5
A2A3T1

TRANSFORMER BASING DIAGRAMS

5-151
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NOTES FOR FIGURE 5-37 (Cont)

VOLTAGE MEASUREMENTS

5-1562

TEST POINT VOLTAGE TEST POINT VOLTAGE
AlQl-E 4.8V A1QIL3-E 20V
AlQl-B 4.2V Al1QL3-B 19V
AlQl-C * A1Q13-C 20V
AlQ2-E 8.6V A1Ql4-E 18V
AlQ2-B 8V A1Ql4-B *
A1Q2-C 4.2V A1Ql4-C 0.2V
AlQ3-E 1V ALlQL5-E 1\
A1Q3-B 1.6V A1Q15-B *
A1Q3-C 8V A1QI5-C 2.3V
AlQ4-E 1.6V A2Q1-E 7.6V
AlQ4-B 2.2V A2Q1-B 7.2V
AlQ4-C 18.5V A2Q1-C 1y
A1Q5-E 1A A2Q2-E 0.15V
A1Q5-B 0.1V A2Q2-B 0.8V
A1Q5-C 0V A2Q2-C 13.0V
Al1Q6-E 2.2V A2Q3-B 0.6V
AlQ6-B 2.8V A2Q3-B 0.6V
A1Q6-C 2.8V A2Q3-C 1\
AlQ7-E 5V A2Q4-E 7.8V
Al1Q7-B 4.7V A2Q4-B 7.2V
Al1Q7-C 1Y A2Q4-C 1Y
A1Q8-E * A2Q5-E 7.7V
A1QS8-B 7.7V A2Q5-B 7.2V
A1Q8-C 1\ A2Q5-C 1\
AlQ9-E * A2Q6-E *
AlQ9-B 1.4V A2Q6-B A%
A1Q9-C * A2Q6-C oV
A1QL0-E (1Y A2Q7-E 18V
A1Ql0-B 0.6V A2Q7-B 17V
A1Q10-C 1\ A2Q7-C 11.2V
AlQl1-E Y% A2Q8-E *
A1Q11-B 0.1V A2Q8-B 11.2V
Al1Q11-C 0.6V A2Q8-C 5.4V
AlQl2-E (1A A2Q9-E 25.9V
A1Q12-B * A2Q9-B 25.5V
A1Q12-C * A2Q9-C oV
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NOTES FOR FIGURE 5-37 (Cont)

TEST POINT VOLTAGE TEST POINT VOLTAGE
A2Q10-E 25.9V A3Q2-E 16,8V
A2Q10-B 25.5V A3Q2-B 16.2V
A2Q10-C ov A3Q2-C *
A3Ql-E 16.8V A3Q3-E *
A3Q1-B 16.2V A3Q3-B 16.2V
A3Q1l-C ov A3Q3-C ov

TEST POINT MEASUREMENT
A2E10 +20 Vde
A2E3 +20 Vde
A2E19 ov
A1E10 1-3 Vdc
A1TP2 -12 Vde
A1TP1 1 Vde
A3E7 20 Vdc
A2A2/A2A3 T1 - 4 8 Vac

5 4 Vac
6 0 Vac

NOTES:

1 VOLTAGE MEASUREMENTS TAKEN TO GROUND
WITH MULTIMETER AND/PSM-4().

* MEASUREMENTS NOT MADE AT THIS POINT DUE
TO INACCESSABILITY.
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NOTES FOR FIGURE 5-37 (Cont)

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES ZONE
A2A2P1-1 20H A2A2A1C13 * A2A2A1R3 19D
P1-2 1E Cl4 15C R4 19C
P1-3 +F Ci5 19C R5 19C
Pl-4 +F Cle 3B Ré 19C
Pl-5 20E CR1 19D R7 18D
P1-6 206G CR2 17D R8 17D
P1-7 20H CR3 17D RY 17¢C
P1-8 208K CR4 12C R10 16D
P1-9 20F CR5 12D R11 16D
P1-10 20F El 20D R12 16D
P1-11 20A E2 19E R13 15C
P1-12 4G E3 20C R14 188
P1-13 4G E4 20C R15 12¢C
Pl-14 4G E5 1B Rle 12C
P1-15 20B E6 3E R17 18B
Pl-16 20E E7 3E R18 11D
P1-17 1E E8 9E R19 12C
Pi-18 20B E9 20B R20 10D
P1-19 20D E10 20D R21 10C
P1-20 20C E1l1 8E R22 9D
P1-21 20D El2 17E R23 9D
P1-22 4k QL 19D R24 4B
P1l-Al 20A Q2 17C R25 9D
P1-A2 20B Q3 16C R26 9C
P1-A3 20G Q4 15C R27 1C
T1 6G Q5 17C R28 3C
A2A2A1C1 18C Q6 12D R29 3C
Cc2 16C Q7 10C R30 1B
C3 15C Q8 9C R31 15D
C4 * Q9 3B R32 C
C5 12C QL0 14C R33 14C
cé 20B Q11 14C R34 14C
Cc7 11D QL2 13C R35 13C
C8 11C QL3 13D R3e6 14D
C9 10C QL4 3B R37 14D
C10 ac QL5 12D R38 14C
Cl1 9D R1 20D R39 3B
Cl2 * R2 19D R40 3B

* Not Used
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NOTES FOR FIGURE 5-37 (Cont)

PART LOCATION INDEX

REF RET RET
DES ZONE DES 7ZONE DES ZONE
AZA2AIRAL 12D AZA2AZ2ES 201 AZA2A2RIS 151
RTI1 12C E7 GF R14 LG
T1 11C ER 200G R15 141
T2 10C E9 G RR1ie 140G
TPI 16D F10 20H R17 140G
TP2 19D El1l 6G R1R 131
A2A2A2C1 196G E12 617 R19 120G
C2 19G E1l3 6G R20 121
C3 19G El4 20H R21 126G
C4 IRG E15 ITE R22 120G
Co 18G El6 11E R23 11F
C6 17F E17 i1k R24 110G
7 17G E18 12F R25 1y
C8 i6 1l E19 15K R26 10G
9 156G E20 11F R27 10G
Cc10 G L1 201 R2x tol”
Cll1 €3 Q1 19G 29 101°
Cl2 141G Q2 171 R30 9
C1i3 136G Q3 17G Rt a9G
C14 12F Q4 16 G R32 9C
C15 106G Q5 4G R33 S
Cl6 11F Q6 126G R34 NG
C17 106G Q7 100 R35 76
C1R 10G Q8 R0 R36 7G
C19 9F Q9 706G 137 60
20 9L QL0 7F R3R 17G
C21 RG R1 19G R39 17G
22 RI° R2 191 R40 7G
Cc23 70 R3 19G T1 196G
C24 61 R4 * T2 15F
C25 19F R5 1% T3 14F
C26 10K R6 IRT? T4 12F
CR1 17F R7 17 F TH RG
El 200G R 1RG A2A2A3C1T D
E2 206G RY 171 C2 7C
k3 201 R10 16G 3 7C
Ed 18K R1t 16 F 4 7B
E5 6F R12 16 G H e
* Not Used
F 3
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rART LOCATION INDEX

REF REF REF

DES ZONE DES. ZONE DES ZONE
AZAZA3CE 5B A2A2A3E7 6C A2A2A3R1 7D

(& 5B ER * R2 6D

c8 6A E9 8A R3 7B

CR1 5C E10 8C R4 6B

CR2 5B Ell 8C R5 . 5C

El 5E E12 8D Ré 4B

E2 8B E13 8C R7 5C

E3 4B L1 5B Tl 6C

E4 8B Q1 7D TP1 D

E5 8B Q2 7C A2A3's Identical

E6 8A Q3 5B to A2A2's

* Not Used
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Figure 5-37. Receiver IF, /Audio Amplifier
Assemblies A2A2 and A2A3, Maintenance

Change 1
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NOTES FOR FIGURE 5-38

GENERAL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE DESIGNA-
TION PREFIX WITH NUMBERS OF HIGHER ASSEMBLIES,
UNLESS OTH ERWISE SPECIFIED:

1. ALL RESISTANCE IS IN OHMS, K = 1000
ALL RESISTORS ARE 1/4 WATT, +5%.

2. ALL CAPACITANCE IS IN PICOFARADS, UF = MICROFARADS
3. ALL COIL RESISTANCES ARE LESS THAN 1 OHM.

CW ON POTENTIOMETERS INDICATES DIRECTION OF ROTATION WHEN VIEWED
FROM SHAFT END.

WHEN MAKING RESISTANCE MEASUREMENT AT TRANSISTOR POINTS, USE
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS.

THIS UNIT IS COMMON TO BOTH THE TRANSMITTER AND RECEIVER,REFERENCES
TO RECEIVER LOCATIONS ETC IN THE TRANSMITTER MANUAL AND VICE VERSA
DO NOT APPLY.

UNLESS OTHERWISE INDICATED, GROUNDING OF PCB'S OCCURS BY MEANS OF l
THEIR MOUNTING SCREWS.
SPECIFIC NOTES

CRYSTAL Y1 USED ONLY ON ASSEMBLIES A9, A10 AND A19, REFER TO CHART 4
FOR FREQUENCY.

SEE CHARTS NUMBER 5, 6, AND 7 FOR TERMINAL IDENTIFICATION OF T1 I
THROUGH T4 OF ASSEMBLIES A2A4A2 THROUGH A2A4A29.

CHART 1
FREQ IN CAPACITOR
MHz REF DESIG A31 A32 A35 A36
.00 C1 250 260 260 260
.01 C2 215 224 224 224
.02 C3 183 190 190 190
.03 C4 153 158 158 158
.04 C5 124 128 128 128
.05 C6 96 99 99 99
.06 c7 70 72 72 72
.07 C8 45 47 47 47
.08 C9 22 23 23 23
.09 NONE OPEN | OPEN OPEN | OPEN

\, Change 1 5-159
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5-160

NOTES FOR FIGURE 5-38 (Cont)

CHART 2

FRE%;N gg?ﬁ;gg%f A30 | Ass As4 | As7
.00 c1 545 | 517 517 | 517
C10 253 | 257 257 | 257
1o c2 426 | 405 405 | 405
c11 219 | 222 222 | 222
50 c3 332 | 316 316 316
c12 190 | 193 193 | 193
0 c4 257 | 245 245 | 245
cis 165 | 167 167 167
.40 Cc5 195 | 186 186 186
Cl4 144 | 146 146 146
o C6 143 | 137 137 | 137
C15 125 | 127 127 | 127
60 c7 99 95 95 95
C16 109 110 10 | 110
0 c8 61 59 59 59
c17 95 96 96 96
50 o 29 28 28 28
C18 83 83 83 83

90 NONE OPEN |OPEN | OPEN | OPEN
C19 74 74 74 74
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NOTES FOR FIGURE 5-38 (Cont)

CHART 3
FREQ | ON L1 | 1
N itz | assy | €1 ce | c3 06 | oy | Mug | ASSY | o4 |ASSY| C5
2 A20 | 2.0 [SHORT | SHORT |.068 | - - A25 |SHORT |A2 |SHORT
UF
3 A21 | 2.0 |1247 | 1253 .047 | - - A26 |1247 |A3 |1253
UF
4 A22 | 4.7 | 623 629 - - - A27 623 |A4 | 629
5 A23 | 3.9 | 4le 422 - - - A28 416 | A5 | 422
6 A24 | 3.3 | 312 318 - - - A29 312 | A6 318
7 A25 | 3.0 | 250 256 - - - A2 250 | A7 256
8 A2 | 3.0 | 208 214 - - - A3 208 | A8 214
9 A27 | 2.7 | 179 185 - - - Ad 179 | A9 185
10 A28 | 2.4 | 157 163 - - - A5 157 | Alo | 163
11 A29 | 2.0 | 140 146 - - - A6 140 | All | 146
12 A2 2.0 | 126 132 - - - AT 126 |Al12 | 132
13 A3 2.0 | 115 120 - - - A8 115 | A13 | 120
14 Ad 2.0 | 105 111 - - - A9 105 |Al4 | 111
15 A5 1.5 | 97 103 - - - A10 97 |A15 | 103
16 A8 2.0 | 91 96 - - - All 91 |Ale | 96
17 | A7 2.0 | 85 90 - - - A12 85 |A17 | 90
18 A8 1.8 | 80 85 - - - Al3 80 |A18 | 85
19 A9 1.8 | 75 80 - - 21.0 | Al4 75 |A19 | 80
20 Al0 |1.8] T 76 - - 19.0 | Al5 71 |A20 | 76
21 All |2.0 | 67 73 - - - Ale 67 | A21 73
22 Al2 | 7.0 | 64 68 - 8.2 - Al17 64 |A22 | 68
23 A13 |3.9 | el 66 - 8.2 - A18 61 |A23 | 66
24 Al4 |2.0| 58 63 - - - A19 58 |A24 | 63
25 Al5 2.2 56 61 - - - A20 56 A25 61
26 Ale |2.2 | 54 59 - - - A21 54 | A26 59
27 A17 2.4 | 52 57 - - - A22 52 | A27 57
28 A18 |2.4| 50 55 - - - A23 50 | A28 55
29 Al9 |2.4 | 48 53 - - - A24 48 | A29 53
CHART 4
FREQUENCY MHz CRYSTAL
21.000 A9Y1
19,000 A10Y1
28.500 A19Y1
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NOTES FOR FIGURE 5-38 (Cont)

LOCATING PINS (2)

BASE VIEW "A" FOR

FOLLOWING

TRANSFORMERS

 — T

I START

FINISH
, ? TAP 1
TAP II :
| |
- _l
CHART 5

REF START TAP I TAP II FINISH
DES
A2T1 A E C D
A3T1 A E C D
A4T1 D C E A
A6T1 D C E A
ATT1 D C E A
A9T1 A E C D
A10T1 A E C D
A11T1 A B C D
A12T1 A E C D
A13T1 A E C D
A14T1 D C E A
A15T1 A E C D
A16T1 A E C D
A17T1 D C E A
A22T1 D C E A
A23T1 A E C D
A26T1 A E C D
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NOTES FOR FIGURE 5-38 (Cont)

COLOR DOT LOCATING PINS (2)

BASE VIEW ""B'" FOR ALL
T2, T3 AND FOLLOWING

TRANSFORMERS
r _____ =
| START
FINISH TAP 1
‘ |
TAP II ' :
| |
L _
CHART 6
REF
DES START TAP I TAP II FINISH
A5T1 E D A C
A8T1 E D A C
A18T1 C A D E
A19T1 E D A C
A24T1 C A D E
A25T1 C A D E
A27T1 C A D E
A28T1 C A D E
A29T1 E D A C
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NOTES FOR FIGURE 5-38 (Cont)

o
2 COLOR DOT
03 10

4
o

BASE VIEW "C"
FOR ALL T4 AND FOLLOWING
CHART 7 TRANSFORMERS

F—————
|
START
o
FINISH
|
|
CHART 7
REF PRIMARY SECONDARY
DES
START TAP FINISH START FINISH
A20T1 C A D B E
A21T1 E D A B C

Change 1
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NOTES FOR FIGURE 5-38 (Cont)

TRANSMITTER VOLTAGE MEASUREMENTS

[
.

*—- LN

- TEST POINT  VOLTAGE TEST POINT  VOLTAGE
vi-1 ov *QL-E +17.0V
Vi-2 +5.4V Q1-B +16.3V
V1-5 4105V Q1-C + 0.6V
Vi nyy *Q2-E +13.0V

Q2-B +12.3V
v2-1 oV Q2-C + 4.5V
v2-2 4.8V *Q3-E +16.1V
V2-5 +110V

Q3-B +15.4V
V2-6 +110V e N
V2-T +4.8V AV T

RECEIVER VOLTAGE MEASUREMENTS

TEST POINT  VOLTAGE TEST POINT ~ VOLTAGE
Vi-1 3.8 VDC v2-1 12 VDC
V1-2 0.66 VDC V2-2 0.45 VDC
V1-3 6.3 VAC v2-3 6.3 VAC
V1-4 6.3 VAC V2-4 6.3 VAC
V1-5 110 VDC v2-5 110 VDC
V1-6 110 VDC v2-6 110 VDC
V1-7 0 VDC V2-7 0,45 VDC

NOTES:

VOLTAGE MEASUREMENTS TAKEN TO GROUND WITH
MULTIMETER AN/PSM-4().

MEASUREMENTS MADE AT 2.0 MHz.

USE EXTENDERS TO MEASURE TUBE VOLTAGES.

AT 2 AND 3 MHz, 0V AT ALL OTHER FREQUENCIES.
TRANSMIT ONLY.

\ 5-165
\
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NOTES FOR FIGURE 5-38, SHEET 1

PART LOCATION INDEX

REF REF REF
DES ZONE DES ZONE DES ZONE

A2A4B1 9D A2A4E9-2 * A2A4Y1 9B
C1 E9-3 * Y2 9B
thru * E9-4 6D A2A4A2C1 3F
c7 El0-1 6B C2 3F
C8 6B E10~2 * C3 2F
Cc9 6B E10-3 * T1 3F
C10 E10-4 6B T2 3F
thru * K1 8C Yl 2F
Ci4 K1-1 8D A2A4A3 Identical
C15 10B K1-2 8D All to
Cle 10B K1-3 * Elements A2A4A2
C17 9B Ki-4 8D A2A4A4 Identical
C18 9B K1-5 8D All to
C19 6D K1l-6 8E Elements A2A4A2
C20 6C K1-7 * A2A4AS5 Identical

B c2: 9D K1-8 8E All to
Cc22 9D P1-1 10C Elements A2A4A2
CR1 9D P1-2 10C A2A4A6 Identical
El-1 3E P1-3 10C All to
E1-2 4F Pl-4 10C Elements A2A4A2
E1-3 4F Pl1-5 10C A2A4A7 Identical
El-4 4E P1-6 10E All to
E2-1 3E P1-7 10C Elements A2A4A2
E2-2 2F P1-8 10D A2A4AS8 Identical
E2-3 2E P1-Al * All to
E3 * P2-A2 10A Elements A2A4A2
E4 * P2-A3 10F A2A4A9 Identical
E5 * P2-1 10B All to
E6-1 5D P2-2 Elements A2A4A2
E6-2 7D thru * A2A4A10 Identical
E6-3 5C P2-6 All to
E6-4 7C P2-7 10B Elements A2A4A2
E7-1 7A P2-8 10B A2A1A11 Identical
E7-2 3A P2-9 10A All to
E7-3 7B P2-10 * Elements A2A4A2
E7-4 5B P2-11 * A2A4A12C1 3D
E8 * P2-12 10A C2 3D
E9-1 6D St 9C C3 2D
* Not Used
5-166 Change 1
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NOTES FOR FIGURE 5-38, SHEET 1 (Cont)
PART LOCATION INDEX
REF REF REF
DES ZONE DES ZONE DES ZONE
A2A4A12L1 3D A2A4A24 Identical A2A4A38C3 9G
T1 3D All to C4 8F
T2 3D Elements A2A4A2 C5 8G
A2AIALS Identical A2A1A25 Identical Ccé6 7G
All Lo All to Cc7 6F B
Flements A2A4A12 Elements A2A4A2 C8 7G
A2A4ATH Identical A2A4A26 1dentical C9 6G
All to Al to Clo 5G
Flements  A2A+4A2 Flements A2A1A2 C11 8G
A2A4ALS Identical A2A4A27 Identical C12 7G
All to All to C13 5G
Flements A2A4A2 Elements A2A4A2 El 10F
A2ALALG Identical A2A1A2R Identical k2 10F
Al to All to E3 10G
Elements  A2A4A2 Elements A2A4A2 E4 10G
A2A4AL7 Identical A2A4A29 Identical E5 10E
All to All to E6 10F
Elements A2A4A2 Elements A2A4A2 FL1 9G
A2A4A18 fdentical A2A4A30C1 FL2 7G
All to thru } 5D FL3 5G
Elements A2A4A2 9 K1 5E
A2A4A19 Identical C10 Ki-1 5F
All to thru } 5C K1-2 5
Elements A2A4A2 C19 K1-3 *
A2A4A20C1 3H A2A4A31C1 Kl1-4 5F
2 3H thru } 7D K1-5 5F
€3 2H C9 Ki-6 5F
C4 3G A2A1A32C1 K1-7 *
Tt 3H thru 7B K1-8 5F
T2 3H 9 L1 9E
A2A4A21 Identical A2A4A33C1 Q1 9G
All to thru } 5B Q2 7G
Elements A2A4A20 Cc9 Q3 5G
A2A4A22 Identical C10 R1 9G
All to thru } 5B R2 9H
Elements A2A4A2 C19 R3 9G
A2A4A23 Identical A2A4A38C1 9G R4 9H
All to C2 9H R5 9G
Flements  A2A4A2 *
* Not Used L
Change 1 5-167/(5-168 blank)
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NOTES FOR FIGURE 5-38, SHEET 1 (Cont)

RF AMPLIFIER RFE AMPLIFIER

Ri4
PART LOCATION INDEX 2 |
C
REF REF REF . i 56 : :
DES ZONE DES ZONE * DES ZONE TRANSMITTER RECEIVER o - 1 s Y1
. APPLICATION apPPLICATION T 50 SPT S SEE ~OTE 2 '
~ ; ‘ 2 ~ e FOR TE L
A2A1A38R6 9G A2A4A38R1 7G A2A4A38R18 5H UF T A20 € A2 I
R7 8H R13 7F R19 5G RE INPUT FROM AZXA 4PL-AS Qz 2, esgan%fvj
RS 9F R14 6H B R20 5F (Fi6 5-31, SHEET 2, LONE 1G) NOT USED SRFI178 5 == ==
R9 7H R15 7G R21 8F i e
R10 7F R16 6H TP1 9G d RO £ 53 i
6.2K
R11 7H R17 6F TP2 (] :ﬁ v (
NOT WSED E‘&,‘J‘i& [T SEE CHART 3 FOR COMPONENT vAlugs |
| AA‘_J I_TT --7
GND FROM AZXA4DP2-AD RF INPUT FROM AZXA4PL-AD 2! B3

(FIG 5-31, SHEET 2, ZONE 4F)
+1BVDC FROM ALXA4P2-10
(FiG S5-3I, SHEET 2, ZONE HF)

KEYLINE GND FROM AZXA4P2-2
(FIG S-31, SHEET 2, ZONE 5F)

+20V FROM ALXA4PZ -1
(Fi@ 5-31,SHEET 2, ZONE 7F)

TUNE RELAY UNE FROM ALXA4PI-&
(FIG 5-3), SHEET 2, ZONE TF)

GND FROMM ALXA4LPI(-B
(FIG ®™-3l, SHEET 2. T0NE &F)

+1BVDC FROM ALXA4PI-7
(FIG 5-31, SHEET 1, ZONE &F)

(Via A2ZxAa4P)|-1)

TURREY (ONTROL| (V1A A2XAAPI-2)
SIGNALS  FROM

COME GEWERATOR (VIR AZXAALI- DD
s (ViR A2ZXA4P- 4)
(Via g2xRapi-5)

FIG 5-31 , SHEET 2, ZONE &F

©.3VAC FROM ALXA4P2-7,-8
(FIG %H-3], SHEET 2, ZONE SF)

GND FROM ATLXALP2L-)
(F16 5-31, SHEET 2, LIONE 5F)

+1I0V DL FROM ALXA4PZ-12
(F16 5-31, SHEET 1, LONE 4F)

SHORT FROM: AZXA4PZL-AT
(F1G 5-31, SHEET 2, ZONE 5F)

KEY-ON SHAPER PULSE
FROM ALXAAPL-9
(FiG 5-3), SHEET 2, ZONE 5F)

B \2

(FIG 5-35, SHEET 2, 1ONE 1n) A3

~NOT LSEO

NOT LSED

NOT UWSED

TUNE RELAY LINE FROM A2ZXA4PI-&
(FiG H-3% SHEET 7, 10KE 106) ~_ ¢

Lt

2404H
|>J_~__o__rvw\__/ +

=33 B

PO Py

GND FROM A2ZXA4PI-B 8
(FI6 5-35 SHEET 2,L0NE QG)

|
|
|

+ 718 VvDL FROM ALXA4PI-T
<

Y
BLK RED
O™

G

Lo’
R d.cez2
INOTSB J;‘.OlUF

(FI1G 5-3%, SHEET 2, ZONE 1006)

WHT-ORN-BLU
s

l_—_—"“—\

CODE LINE |

faxadPi-1) i

CODE LINE 2.

(AZXA4P-2) 2
TURRET TUNE

CODE LINE 3

CONTROL CODES <{{A2XA4PI-3D 3¢

CODE LINE 4

j=4
ROM (a2xA4P- 4) 4

CODE. _LINE S

(AZA4P1-B) 5
(FIG %»-3% 4HEET Z, ZONE 10G)

.3 VAC FROM AZLXA4P2-7,-8
(Fi@ %-3%, SHEET 2,ZONE 9G)

cis L

OHUF
cle

OIUF T

Lo
ve OIUF

e A
OWF T

2
IDV'

GND FROM ATXAPL-]

3
4 4

(FiG "-3% SHEET 7, ZONE QG) \ﬁ

+110V FROM ALZXA4PZ-11

' +10v DC

(FIG 5-35, SHEET 2, ZONE 106) R&G——1A

Aaz

AGC/MANUAL GAIN INPUT
. FROM ALKAGP2-9
(FI1G 5-35, 9.2, ZONE 10G)
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Figure 5-38,

CONTINLDED ON
SHEET NO.2

RF Amplifier Assembly A2A4,
Maintenance Schematic Diagram (Sheet 1 of 2)

Change 1
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REF
DES

A2A4cCl1
c2
c3
c4
cs
ce
c7
cs
co
C10
c1l
c12
c13
c14
El
E2
E3-1
E3-2
E3-3
E3-4
E4-1
E4-2
E4-3
E4-4
E5-1
E5-2
E5-3
E5-4
E6
ET7
E8-1
E8-2
E8-3
E8-4
E9
E10

Ell-1
El1-2

* Not Used

NOTES FOR FIGURE 5-38, SHEET 2

ZONE

9F
»

7F
7E
8F
5F
5F

*
»

*

5D
5C
5B
5B

»

*

4E
4E
3E

4D
-

*

*

3F
3F
4F
4G

3G
*

»
4C
»

*®

5C

*

*

3C
5C

PART LOCATION INDEX

REF
DES ZONE
A2A4E11-3 4C
Ell-4 6C
El2-1 5B
E12-2 *
E12-3 *
E12-4 4B
E13-1 6A
E13-2 4A
E13-3 5B
E13-4 3B
FL1 9F
FL2 6F
Pl *
P2-Al 2F
R1 8F
R2 8F
R3 6F
TP1 >
TP2 *
TP3 6G
TP4 3B
vl 8F
V2 5F
A2A4A1C1 8E
C2 8E
C3 5F
C4 9E
El 9E
E2 8E
E3 7C
E4 5F
E5 9E
E6 7A
E7 5E
E8 7A,7C
E9 8E
E10 SE
R1 8E

REF
DES
A2A4A1R2
R3
R4
R5
Ré
A2A4A2C4
thru
A2A4A29C4
A2A4A2C5
. thru
A2A4A29C5
A2A4A2T3
thru
A2A4A29T3
A2A4A2T4
thru
A2A4A29T4
A2A4A34C1
thru
C9
C10
thru
C19
A2A4A35C1
thru
C9
A2A4A36C1
thru
C9
A2A4A37C1
thru
C9
C10
thru
C19

] G L UYL U L U ] G L G U L G L G

ZONE

9E

8E

7C

5F

7A

3E

3G

3E

3F

4C

4C

5C

5B

4B

4B

H
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Figure 5-38; RF Amplifier Assembly A2A4,
Maintenance Schematic Diagram (Sheet 2 of 2)

Change 1 5-171/(5-172 blank)
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NOTES FOR FIGURE 5-39

GENERAL NOTES

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE DESIGNA -~
TIONS PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLIES.
B. UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTANCE IS IN OHMS, RESISTORS ARE 1/4 WATT, +10%
K =1000
M=1, 000,000
ALL CAPACITANCE IS IN pF, uF = MICROFARADS.
ALL INDUCTANCE IS IN MICROHENRIES.
C. WHEN MAKING RESISTANCE MEASUREMENTS AT TRANSISTOR POINTS, USE
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS.
*D., INDICATES SELECTED VALUE. INITIAL VALUES MAY BE SHOWN.
SPECIFIC NOTES
1. VOLTAGE MEASUREMENTS TAKEN TO GROUND WITH MULTIMETER AN/PSM-4.
SWITCH S1 TABLE
PINS FUNCTION
3, 7, 11 COMPARATOR
2, 6, 10 INTERNAL
1, 5, 9 EXTERNAL
2. PARTS VALUE RANGES AND SELECTION CRITERIA FOR SELECTED-VALUE
PARTS (NOTE D).
REF SELECTION NOMINAL
DES RANGE VALUE SELECTION CRITERIA
Al C1 15-56 pF 47 pF Select for frequency adjust range ot
+2 Hz ~-10 Hz.
L1 Short to 47 uH * Select for frequency of 5 MHz +1 Hz.
R2 15K to 33K 22K Select for crystal current drive to 200 A
+20 pA.
R203 Per Chart 4. 7K Select for oven temperature to matchthe
(Sheet 2) crystal turn-over temperature as
required.
R204 Per Chart * Select for oven temperature to matchthe
(Sheet 2) crystal turn-over temperature as
required.
R210 220K to 1.2M 1.2M Select for oven loop gain.

Change 1 5-173
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NOTES FOR FIGURE 5-39 (Cont)

NOMINAL

REF SELECTION
DES RANGE VALUE SELECTION CRITERIA
A2 C5 22 pF-51 pF 39 pF Selection for oscillation free running at
1 MHz +5 kHz.
C9 180 pF-330 pF 220 pF Select for oscillation free running at
1 MHz +5 kHz.
C26 100 pF-470 pF 270 pF Select for amplifier Q10 turn to 5 MHz.
C32 Open to 360 pF 100 pF Select for amplifier Q11 turn to 5 MHz.
R15 330 to 1K 1K Select for amplifier Q6 to reach mini-
mum output requirement (460 mV).
R20 47 to Open Open Select if 1-MHz output is too high.
R32 22 to 150 68 Select for amplifier Q8 to reach mini-
mum output requirement (185 mV).
R33 47 to Open Open Select if 500-kHz output is too high.
R42 47 to Open Open Select if 5-MHz output is too high.
R53 22 to 56 47 Select for amplifier Q11 gain.
R54 10 to 56 47 Select for 10-MHz output requirement
(30 mV).

*Selected — no nominal value used.

3. R203 AND R204 VALUES VS. OVEN TEMPERATURE.

TEMP%\I/{}ZI’\II‘URE R203 R204 TEMI(DD};}]IEAI:ITURE R203 R204
73°C 6.8K 750 85°C 4.7K 560
74°C 6. 2K Jumper 86°C 4.7K 680
75°C 6. 2K 180 87°C 4.7K 820
76°C 6. 2K 390 88°C 4.7K 1000
77°C 5. 6K Jumper 89°C 4.7K 1100
78°C 5.6K 240 90°C 4.7K 1200
79°C 5.1K Jumper 91°C 4, 7K 1300
80°C 5.1K 120 92°C 4.7K 1500
81°C 5. 1K 300 93°C 4.7K 1600
82°C 4.7K 82 94°C 4.7K 1600
83°C 4.7K 240 95°C 4.7K 1800
84°C 4.7K 390 96°C 4.7K 1800

Resistance values in chms,
5-174 Change 1
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Figure 5-39. Frequency Standard Assembly

A2A5, Maintenance Schematic Diagram
(Sheet 1 of 2)

AN Change 1 5-175/(5-176 blank)
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NOTES FOR FIGURE 5-39, SHEET 2
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* Not Used

5-177/(5-178 blank)
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NOTES FOR FIGURE 5-39, SHEET 2 (Cont)
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Figure 5-39. Frequency Standard Assembly
A2A5, Maintenance Schematic Diagram
\/ , (Sheet 2 of 2)

Change 1 5-179/(5-1