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Permanent Change 3 SPAWAR 0967-LP-878-3014
INSTRUCTION SHEET
Permanent Change 3 to Technical Manual for Radio Receiver R-1051D/URR, NAVELEX 0967-LP-878-
3010, is effective upon receipt.
General Instructions:

This permanent change supersedes Volume i, Operator ‘s Handbook NAVSHIPS 0967-LP-878-
3020, dated 01 November 1969. This change does not supersede any other changes or
corrections. Insert this Instruction Sheet in the manual immediately after the front cover
preceding the title page, prior changes, or interim corrections in effect.

Specific Instructions:

1. Remove the following pages and insert the corrected permanent Change 3 pages:

REMOVE INSERT

Title/A . Title/A

B/C B/C

XV/xvi XV/xvi

1-11/1-12 1-11/1-12

2-1/3-0 2-1/2-2

4-45/4-46 4-45/4-46

5-49-5-50 5-49-5-50

5-161/5-162 5-161/5-162

*UATMCS/TMDR *UATMCS (insert three copies

after the last page in the manual)

2. Add the following pages:

Insert pages 2-3 through 2-9/3-0 between pages 2-2 and 3-1.
3. Delete the following page:

Remove page 1-13/(1-14 Blank).

*User Activity Technical Manual Comment Sheet

DATED: 05 March 1987

UNCLASSIFIED







« Z. 2287 O UNCLASSIFIED
Change 2 NAVELEX 0967-LP-878-3013
INSTRUCTION SHEET
6% Change 2 to Technical Manual Operation, Maintenance and Installation

instructions with Parts List for Radio Receiver R-1051D/URR, NAVELEX
0967~LP-878-3010 (Formerly NAVSHIPS 0967-878-3010).

General Instructions:

This permanent change revises the manual to reflect Power Supply Field
Changes made by Field Change 3, R-1051D/URR and Electronic Information
Bulletin 075 of 22 March 1982. When this change is included in the manual,
the manual shall cover the equipment as though Field Change 3 and Electronic
Information Bulletin 075 of 22 March 1982 have been accomplished on the
equipment. This change does not supersede any other changes or corrections.

Maintenance support activities shall make this change in the Technical Manual
immediately but shall keep the superseded data intact for support of
equipments that have not been modified.

Holders of equipment accompanied by Technical Manuals shall not make this
change in any manual until accomplishment of the field change referenced
above.

Insert this change in the manual immediately after the front cover preceding
the title page, prior changes, or interim corrections in effect.

Specific Instructions:

(7 1. Remove the following pages and insert the corrected Change 2 pages:
REMOVE INSERT i
Title Page Change 1/ii Change 1 Title Page Change 2/A Change 2
3-107/3-108 3-107 Change 2/3-108 Change 2
5-21 5-21 Change 2
5-23 Change 1 5-23 Change 2
5-49 Change 1 5-49 Change 2
5-162 5-162 Change 2
6-10 Change 1 6-10 Change 2
6-111 6-111 Change 2
6~-113 6-113 Change 2 -

2. Add the following page:

Insert B Change 2/C Change 2 between pages A and iii.
Insert the "Record of Changes" page between pages C and iii.

DATED: 1 March 1982

(a UNCLASSIFIED
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Permanent Change 1 NAVELEX 0967-878-3012

Instruction Sheet

Permanent Change 1 to Technical Manual for Radio Receiver R-1051D/URR
NAVSHIPS 0967-878-3010.

GENERAL INSTRUCTIONS:

This permanent change revises the manual to reflect the equipment changes
made by Field Change 1, Field Change 2~R-1051D/URR. When this change is
included in the manual, the manual shall cover the equipment as though
field changes 1 and 2 have been accomplished on the equipment. This
change supersedes all other changes and corrections.

Maintenance support activities shall make this change in the Technical
Manual immediately but shall keep the superseded data intact for support
of equipments that have not been modified.

Holders of equipment accompanied by Technical Manuals shall not make this
change in any manual until accomplishment of the field change referenced
above,

Insert this permanent change in the Technical Manual, as directed by the
specific instructions that follows.

SPECIFIC INSTRUCTIONS:

1. Remove the following pages and insert the corrected permanent change
pages. ‘

CHECK REMOVE INSERT
() T.P./ii original/original change 1/change 1
() xv/xvi original/original original/change 1
() xvii/1-0 original/original original/change 1
() 1-1/1-2 original/original original/change 1
) 1-3/1-4 original/original - change 1/change 1
() 1-11/1-12 original/original change 1/change 1
) 1-13/1-14 new pages change 1/change 1
() 3-3/3-4 original/original change 1/original
() 3-31/3-32 original/original change 1/change 1
() 3-33/3-34 original/original change 1/original
() 4-1/4-2 original/original change 1l/original
() 4-5/4-6 original/original change 1/change 1
) 5-3/5-4 original/original original/change 1
() 5-23/5-24 original/original change 1/change 1
() 5-27/5-28 original/original change 1/change 1
) 5-47/5-48 original/original original/change 1
() 5-49/5-50 original/original change 1l/original
() 5-51/5-52 original/original original/change 1
() 5-63/5-64 original/original original/change 1
() 6-7/6-8 original/original change 1/original
() 6-10/6-11 original/original change 1/original
() 6-19/6-20 original/original change 1/change 1
() 6-21/6-22 original/original change 1/original

MAR 5 1975
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T-1 NAVELEX 0967-878-3011 UNCLASSIFIED 13 October 1971

INTERIM CHANGE T-1 TO TECHNICAL MANUAL FOR
RADIO RECEIVER R-1051D/URR
NAVSHIPS 0967-878-3010

GENERAL INSTRUCTIONS:

This interim change revises the technical document to reflect the
equipment changes made by Field Change 1-R-1051D/URR all serial numbers.

Maintenance support activities shall make this change in the technical
document immediately but shall keep the superseded data intact for support
of equipment that have not been modified. Holders of equipment shall not
nake this change in the technical document until accomplishment”of the
field change referenced above.

SPECIFIC INSTRUCTIONS:

Make the following pen-and-ink corrections and mark the change number
"T-( )" adjacent to each correction:

CHECK, PAGE NO. LOCATION OF CHANGE - CHANGE INSTRUCTION
(")/ 4=5, 4~6 Fig: 4-2 Located on Delet= “2N1183A"
extreme right of A2 Add "2N1131"
Board.
(vé{ - . 5-27,.5-28 _ Fig, 5-11, 18-B pelare "2N1183A"
Q9-Q10 Add "ZNII3T™
(u)/ ..-5=27,.5-28  Fig. 5-11, 19-B T Delowe MW
o e R=37 aad 1"
(vgiy/v 5~27, 5228 Fig. 5-11, 17-B Delete "47"
(./ R-35 ‘ Add “120"
- 5-27,.5-28  Fig. 5-11, 17C Belets “10K"
I R-36 T Add "4.7R%
(~/ 5-64 s Fig. 5-36 Lower Deléte "ZNI183A"
left hand corner Add "2N1131"

of Assembly,
Tratisistor (2)

13 Oatober 1971 UNCLASSIFIED Page 1 of 2




T-~-1 NAVELEX 0967-878-3011 UNCLASSIFIED 13 October 1971

‘ CHECK PAGE NO. LOCATION OF CHANGE CHANGE INSTRUCTION ' T?
(\/{ 6-19 Table 6~2 Item 9 Delete "2N1183A"
1A2A2A2Q9-Q10 Add "2N1131" -
(\K 6-20 Table 6-2 Item 13 Delete "same as
1A2A2A2R35 1A2A2A2R9™
. Add "Resistor Mil
/ Type RCRO7G121JS
V) 6-20 Table 6~2, Item 14 Delete “'same as
A2A2A2R36 1A2A2A1R12™ Add
YResistor, Mil Type
/ RCRO7G472Js"
) 6-20 Table 6-2, Item 15 Delete "Resistor, Mil
A2AZA2R37 Type RC20GF101J" Add
"Resistor, Mil Type
RCR32G101JS"
:/ 6-21 Table 6-2 Item 4 Delete "1A2A2A3XQ9-XQl10
1A242A3%Q9-XQ10 Add "1A2A2A2XQ9-XQ10
. Delete "All of name
and Description of Item." ~ #®

Add "“Mounting Pad,
Transistor Part No.
/ 450SK2110200 FSCM 24558"
n

sert this change immediately after the front cover preceding the v
itle page, prior changes or corrections. 5

ge 2 UNCLASSIFIED 13 October 1971 J
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Figure 1-1. Radio Receiver R-1051D/URR
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R-1051D/URR
GENERAL INFORMATION

b. CRYSTAL COMPLEMENT. -~ The
crystal complement of the R-1051D/URR is
listed in table 1-3.

: ¢. EXTENDER TEST CABLE DATA.-
Table 1-6 lists pertinent extender test cable
data for the R-1051D/URR.

1-6. EQUIPMENT SUPPLIED.

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

1-7. EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED.

Accessory and test equipment and publi-
cations required but not supplied with the
R-1051D/URR are listed in table 1-5.

1-8. FIELD CHANGES

Refer to Table 1-8.

NAVSHIPS 0967-878-3010

Paragraph
1-5b

1-9. EQUIPMENT SIMILARITIES.

Basic similarities and differences among
the R-1051/URR, R-1051A/URR, R-1051B/
URR, and R-1051D/URR are listed in
table 1-7.

1-10. PREPARATION FOR RESHIPMENT.

To prepare the R-1051D/URR for re-
shipment, proceed as follows:

a. Ensure that all electronic assem-
blies are fastened securely. Check that
electron tubes V1 (6BZ6) and V2 (GAN 5WA)
in rf amplifier electronic assembly A2A4
are mounted properly, using vibration-
proof shields provided.

b. Set Mode Selector switch at OFF,

c¢. For reshipment, use containers
and packing material similar to those

originally used to ship the R-1051D/URR.

TABLE 1-2, ELECTRICAL CHARACTERISTICS

Frequency range

Receiver type

Frequency stability

Type of frequency control

Modes of operation

2.0000 to 29.9999 MHz in 100-Hz increments, or
2.0 to 30.0 MHz with continuous vernier tuning
between 1-kHz increments

Triple-conversion superheterodyne
First IF.: 20 or 30 MHz (depending upon range)
Second IF.: 2.85 MHz
Third IF.:
Aggregate IF. bandwidth )
SSB modes: 3.0 kHz; other modes: 6 kHz -75-dB
off ~channel rejection

1 part in 108 per day

Crystal controlled synthesizer referenced to a2 5-
MHz internal or external standard with 0.5-volt
to 5-volt input level.

LSB, USB, ISB, AM, CW, and RATT

Sensitivity 0.5 microvolt for 10 dB S;TN in SSB FSK Mode;
1 microvolt for CW Mode; and

2 microvolts for compatible AM mode

500 kHz

CHANGE 1
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Table
1-2

NAVSHIPS 0967-878-3010

TABLE 1-2. ELECTRICAL CHARACTERISTICS (Continued)

Recommended antenna

50-ohm impedance

Ambient temperature 0°C to +50°C
limitations
Power consumption 60 watts

Primary power requirements

Image rejection

115 Vac 10 percent, single phase, 48 to 450 Hz
-80 dB

Audio output 60 mW(maximum) into 600-ohm balanced or
i unbalanced remote output load; 15 mW (paximum)
into 1200-ohm unbalanced load (local headset)
Audio distortion Less than 3 percent

Heat dissipation

15°C rise

R-1051D/URR
GENERAL INFORMATION

Installation Shock mounted for mobile use, table or rack
mounted for fixed station use -
TABLE 1-3. CRYSTAL COMPLEMENT )
REF TYPE OF CRYSTAL OSC | OPERATING | TOLERANCE
DESIG CUT FREQ (MHz) TEMP RANGE (PERCENT)
A2A5A3Y1 AT 5.000000 83.0°C to 87.0°C 0.001 ?
A2AB6A1A1A2Y1 AT 2.499850 0°C to 75°C 0.003
A2AG6A1A1A2Y2 AT 3.499720 0°C to 75°C 0.003
A2A6A1A1A2Y3 AT 4.499640 0°C to 75°C 0.003
A2A6A1A1A2Y4 AT 5.499560 0°C to 75°C 0.003
A2A6A1A1A2Y5 AT 7.499400 0°C to 75°C 0.003
A2ABA1A1A2Y6 AT 8.499320 0°C to 75°C 0.003
A2A6A1A1A2Y7 AT 9.499240 0°C to 75°C 0.003
A2A6A1A1A2Y8 AT 10.499160 0°C to 75°C 0.003
A2ABA1A1A2Y9 AT 11.499080 0°C to 75°C 0.003
A2A6A1A1A2Y10 AT 12.499000 0°C to 75°C 0.003 ’
1-4 CHANGE 1




R-1051D/URR NAVSHIPS 0967-878-3010 Table
GENERAL INFORMATION 1-3
TABLE 1-3. CRYSTAL COMPLEMENT (Continued)
REF TYPE OF CRYSTAL OSC OPERATING TOLERANCE
DESIG CUT FREQ (MHz) TEMP RANGE (PERCENT)

A2ABA1A1A2Y11 AT 14.498840 0°C to 75°C 0.003
A2A6A1A1A2Y12 AT 15.498760 0°C to 75°C 0.003
A2AB6A1A1A2Y13 AT 16.498680 0°C to 75°C 0.003
A2ABA1A1A2Y14 AT 17.498600 0°C to 75°C 0.003
A2A6A1A1A2Y15 AT 19.498440 0°C to 75°C 0.003
A2AGA1A1A2Y16 AT 20.498360 0°C to 75°C 0.003
A2A6A1A1A2Y17 AT 23.498120 0°C to 75°C 0.003
A2A6A2Y1 AT 4.553 0°C to 75°C 0.003
A2ABA2Y?2 AT 4.653 0°C to 75°C 0.003
A2A6A2Y3 AT 4.753 0°C to 75°C 0.003
A2AB6A2Y4 AT 4.853 0°C to 75°C 0.003
A2ABA2Y5 AT 4.953 0°C to 75°C 0.003
A2AGA2Y6 AT 5.053 0°C to 75°C 0.003
A2A6A2YT AT 5.153 0°C to 75°C 0.003
A2A6A2Y8 AT 5.253 0°C to 75°C 0.003
A2A6A2Y9 AT 5.353 0°C to 75°C 0.003
A2A6A2Y10 AT 5.453 0°C to 75°C 0.003
A2ABA2A3Y1 AT 17.845 0°C to 75°C 0.003
A2ABA2A3Y? AT 27.845 0°C to 75°C 0.003
A2A6A3A5Y11 AT 1.850 0°C to 75°C 0.003
A2ABA3A5Y12 AT 1.851 0°C to 75°C 0.003
A2ABA3A5Y13 AT 1.852 0°C to 75°C 0.003
A2ABA3A5Y14 AT 1.853 0°C to 75°C 0.003
A2ABA3A5Y15 AT 1.854 0°C to 75°C 0.003
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Table NAVSHIPS 0967-878-3010 R-1051D/URR
1-3 GENERAL INFORMATION
TABLE 1-3. CRYSTAL COMPLEMENT (Continued)
REF TYPE OF CRYSTAL 0OSC OPERATING TOLERANCE
DESIG cuT FREQ (MHz) TEMP RANGE (PERCENT)
A2A6A3A5Y16 AT 1.855 0°C to 75°C 0.003
A2ABA3A5Y1T AT 1.856 0°C to 75°C 0.003
A2ABA3A5Y18 AT 1.857 0°C to 75°C 0.003
A2A6A3A5Y19 AT 1.858 0°C to 75°C 0.003
A2ABA3A5Y20 AT 1.859 0°C to 75°C 0.003
A2A6A3A6Y1 AT 5.25 0°C to 75°C 0.003
A2ABA3A6Y2 AT 5.24 0°C to 75°C 0.003
A2ABA3A6Y3 AT 5.23 0°C to 75°C 0.003
A2A6A3A6Y4 AT 5.22 0°C to 75°C 0.003
A2A6A3A6Y5 AT 5.21 0°C to 75°C 0.003
A2ABA3A6Y6 AT 5.20 0°C ta 75°C 0.003
A2A6A3A6Y7 AT 5.19 0°C to 75°C 0.003
A2ABA3A6YS AT 5.18 0°C to 75°C 0.003
A2ABA3A6Y9 AT 5.17 0°C to 75°C 0.003
A2A6A3A6Y10 AT 5.16 0°C to 75°C 0.003
TABLE 1-4, EQUIPMENT SUPPLIED
QTY : *OVER-ALL
PER NOMENCLATURE unrr]_ DIMENSIONS (IN.) _ly o1, uME|WEIGHT
EQUIP NAME DESIGNATION | NO. |HEIGHT|WIDTH|DEPTH| (CU FT)| (LB)
1 Radio Receiver | R-1051D/URR | 1 6.97 17.38] 18.5 1.33 70
1 Kit, Connector 1
Mating
2 Technical NAVSHIPS
Manual for 0967-878-
Radio Receiver | 3010
R-1051D/URR
1-6 ORIGINAL




R-1051D/URR
GENERAL INFORMATION

TABLE 1-4. EQUIPMENT SUPPLIED (Continued)

NAVSHIPS 0967-878-3010

Table

QTY
PER

NOMENCLATURE

UNIT

*OVER-ALL

DIMENSIONS (IN.)

VOLUME

EQUIP

NAME

DESIGNATION

NO.

HEIGHT|WIDTH|DEPTH|(CU FT)

WEIGHT
(LB)

Operator's
Handbook for
Radio Receiver
R-1051D/URR

Reference
Standards Book
for Radio
Receiver
R-1051D/URR

Performance
Standards
Sheet for

Radio Receiver
R-1051D/URR

NAVSHIPS
0967-878-
3020

NAVSHIPS
0967-878~
3050

NAVSHIPS
0967-878~
3040

*Exclusive of rear connectors.

TABLE 1-5. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED

QTY

PER NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Antenna Reception of rf
signals
1 Cable Set Interconnection
1 Headset General operation
1 Teletype AN/URA-8 or RATT operation
Converter- | AN/URA-17
Comparator | (or equivalent)
1 Audio AM-215/U (or | Speaker amplifier
Amplifier equivalent)
1 Kit, Ex- 666243-070 Extension of
tender A09948-004 receiver electronic
Test Cable 666243-0T71 assemblies for
666243-072 trouble-~shooting

and maintenance

ORIGINAL
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1-5 GENERAL INFORMATION

TABLE 1-5. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Continued) !

QTY
PER NOMENCLATURE - EQUIPMENT

EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS

1 Speaker 1.S-474/U (or Audio monitoring
equivalent)

1 Multimeter | AN/PSM-4( ) Troubleshooting Ranges:

(or equivalent) | and maintenance 0 to 100 Vdc, 9
procedures ranges, 20,000 ohms/
volt

0 to 250 Vac, 8
ranges, 5000 ohms/
volt

0 to 20 megohms,
§ ranges

Accuracy: 12 percent

1 Multimeter, | AN/USM-116 Troubleshooting Ranges: -
Electronic () (or and maintenance 0 to 10V
equivalent) procedures 0 to 30V
0 to 100V

Input impedance: 5
megohms

1 Multimeter, | CCVO-91CA Troubleshooting Input impedance: ?
Electronic (or equivalent) | and maintenance 20, 000 ohms/volt at
(xf volt- procedures 500 kHz
meter)
Ranges:
Oto 1 mV
0 to 10 mV
0 to 100 mV
0 to 300 mV
0 to 1000 mV
0 to 3000 mV

1 Multimeter, | ME-6( )/U Troubleshooting Frequency:
Electronic (or equivalent) | and maintenance 20 Hz to 5 kHz
procedures
Input impedance:
100, 000 ohms/volt

Ranges:
0 to 0.1 volt
0 to 0.3 volt , .

1-8 ORIGINAL
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Table
1-5

TABLE 1-5. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Continued)

QTY
PER NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Oscillo- AN/USM-105(A) | Troubleshooting Frequency:
scope (or equivalent) {and maintenance DC to 15 MHz
procedures
Frequency response:
100 kHz
Ranges:
0.5 volt peak-to-peak
3 volts peak-to-peak
10 volts peak-to-peak
2500 volts peak-to-
peak
Sensitivity: 2 to 10 Vdc
1 Frequency AN/USM-207( ) { Troubleshooting Frequency range:
Meter (or equivalent) }and maintenance 0 to 30 MHz
procedures
Accuracy: 0.1 Hz
1 RF Signal CAQI-606A Troubleshooting Output impedance:
Generator (or equivalent} |and maintenance 50 ohms
procedures
Frequency range: 2 to
30 MHz
QOutput: 0 to 3 volts
1 Frequency AN/URQ-9 Troubleshooting Outputs: 100 kHz,
Standard (or equivalent) |[and maintenance 500 kHz, and 5 MHz
procedures
Stability: 1 part in 108
Output: 0.5 volt
1 Voltmeter, CDAN-2005 Maintenance
Heterodyne procedures
1 Test Set, *TS-2132/ Testing rf ampli- Simulates actual op-
Amplifier WRC-1 fier electronic erating conditions
assembly

*These Test Sets are special test fixtures available only at the Special Module

Repair Facility.

ORIGINAL
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Table NAVSHIPS 0967-878-3010 R-1051D/URR
1-5 GENERAL INFORMATION

TABLE 1-5. EQUIPMENT AND PUBLICATIONS REQUIRED BUTNOT SUPPLIED (Continued) i

QTY
PER NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Test Set, *TS-2133/ esting translator/ | Simulates actual opera-
Translator/ |WRC-1 synthesizer ting conditions
Synthesizer / electronic .
assembly
1 Test Set, *TS-2134/ Testing frequency | Simulates actual op-
Frequency WRC-1 standard erating conditions
Standard electronic
assembly
1 Coaxial Tee |UG-274A/U Troubleshooting 50 ohms
Connector and maintenance
(BNC) procedures
1 Adapter, UG-201/U0 Troubleshooting
BNC to N and maintenance
procedures
1 AN/PSM-4( )|NAVSHIPS Trouble-shooting
Technical 91583 and maintenance
Manual procedures
1 CCVO-91CA |NAVSHIPS Trouble-shooting
Technical 0967-097- and maintenance
Manual 5010 procedures
1 ME-6( )/U [NAVSHIPS Trouble-shooting |
Technical 92423 and maintenance
Manual procedures
1 AN/USM- NAVSHIPS Trouble-shooting
116( ) 93808 and Maintenance
Technical Procedures i
Manual .
1 AN/USM- NAVSHIPS Trouble-shooting
105A 0967-085- and maintenance
Technical 3012 procedures
Manual
1 CAQI-606A |NAVSHIPS Trouble-shooting
Technical 0967-186~ and maintepance
Manaual 6010 procedures

*These Test Sets are special test fixtures available only at the Special Module P
Repair Facility. '
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Table
1-5

TABLE 1-5. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Continued)

QTY NOMENCLATURE
PER EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 AN/URQ-9 NAVSHIPS Troubleshooting
Technical 93806(A) and maintenance
Manual procedures
1 AN/USM- NAVSHIPS Trouble-shooting
207( ) 0969-028~« and maintenance
Technical 4010 procedures
Manual :
1 CDAN-2005] NAVSHIPS Maintenance
Technical 0967-090- procedures
Manual 4010
1 Resistor RC42GF510J Trouble-shooting 51 ohms, +5 percent,
(or equivalent) and maintenance 2 watts, non~-inductive
procedures »
1 Resistor RC42GF601J Troubleshooting 600 ohms, 2 watts,
{or equivalent) and maintenance carbon
procedures
TABLE 1-6. EXTENDER TEST CABLE DATA
PART NO.*» FSN* NAME MATES WITH

666243-070%*

666243-071%*

666243-072**

A(09948-002**

A09948-003 ***

A09948-004***

A09948-005%**

A09948-006***

1N5995-021-6999

IN5995-021-7003

1N5995-021-7006

Cable Assembly W1
Cable Assembly WZ
Cable Assembly W3
Cable Assembly W1

Cable Assembly W2

Cable Assembly W3
Cable Assembly W4

Cable Assembly

Plug P1 on if/audio amplifier elec-
tronic assembly A2A2 or A2A3

Plug P1 on mode selector
electronic assembly A2A1

Plug P2 on mode selector
electronic assembly A2Al

Plug P1 on transistor/synthe-
sizer electronic assembly A2A6

Plugs P2 or P3 on translator/
synthesizer electronic
assembly A2A6

Plug P1 on frequency standard
electronic assembly A2A5

Plug P1 on rf. amplifier elec-
tronic assembly A2A4

Plug P2 on rf. amplifier elec-
tronic Assembly A2A4

*A set of electronic assembly extender test cables was furnished with each R-1051/URR

on-early contracts. These were deleted from later contracts for economic reasons.
The cables are now issued on an allowance basis by ESO.

**Part of Kit, Extender Cables, Part No. 666243~069, which contains a total of ten cables.
*+*Part of Kit, Extender Cables, Part No. A09948-001, which contains a total of the above

five cables.
CHANGE 1
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TABLE 1-7. FIELD CHANGE IDENTIFICATION GUIDE

FC EIB BULLETIN KIT ' DESCRIPTION
1 | 827 0967-970-9090 "} 2Z25820-00-021-4496 Same
- 2 885 0967-878-3060 2Z5820-00-134-0277 Same
3 079 EE150-FV-FCB~021/EI1I0 N/A - 4 Volt DC power
) supply -
Remove A2A11A1RS,
replace with A2R21.

1-12 Change 3




TABLE 1-8. FIELD CHANGE IDENTIFICATION GUIDE

f F.C. EIB  Bulletin FSN Kit FSN Description

1 827 0967-970-9090 4G~5820-~021-4496 Improve Reliability of
Audio Amp Q9 and Q10

2 0967-878-3060 Relocate Audio Line Level
Control to Front Panel

CHANGE 1 1-13
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SPAWAR 0967-1P-878-3010

Paragraph
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SECTION 2

OPERATION

2-1. FUNCTIONAL OPERATION.

Radio Receiver R-1051D/URR (hereafter
referred to as the R-1051D/URR) is de-
signed to receive upper sideband (USB),
lower sideband (LSB), independent sideband
(I1sB), 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-
megahertz frequency range. The R-1051D/
URR contains a power supply and may be
operated as an individual unit or as part of
a system, such as Radio Set AN/WRC-1
(AN/WRC-1). '

2-2. OPERATING PROCEDURES.

a. DESCRIPTION OF CONTROLS
AND INDICATORS.—All controls, indi-
cators, and connectors required for normal
use are shown in figures 2-1, 2-2, and 2-3,
and are listed in table 2-1.

b. SEQUENCE OF OPERATION.— To
operatethe R-1051D/URR, proceed asfollows
using figures 2-1 through 2-3 as a guide:

(1) Loosen front panel screws and
slide chassis out fully on slides.

(2) Ensure that AUX-NORM switch
A1A281 is in AUX positionand that SSIMPLEX-
DUPLEX switch 89 is in SIMPLEX position.

(3) Release slide locks, slide
chassis back into case and secure it.

(4) Set Mode Selector switch A2S2
at STD BY. Setthis switch prior to opera-
tion to allow frequency standard to come up
to temperature. Allow a 20-minute warm-
up for general operation and at least a 60-
minute warm-up for optimum frequency
stability. This switch is normally left in
STD BY position when not in use.

(5) Set Mode Selector switch at
desired mode of operation.

(6) Using MCS controls, KCS
controls, and CPS switch, or vernier con-
trol select desired operating frequency.

Frequency selected will be displayed in
small windows above MCS and KCS controls
and by CPS switch knob.

(7) Depending on mode of opera-
tion selected, connect headset to PHONE
USB jack or PHONE L:SB jack on front
panel. _

(8) Set AGC switch to required
type AGC. If OFF is selected, rotate RF

" GAIN control clockwise.

(9) Set AUDIO LEVEL meter
switch at USB except when using LSB. Ad-
just appropriate L.SB-USB LINE LEVEL
adjustment (located behind front panel meter)
for 0 dB or as required initially for tuning
purposes.

(10) Adjust USB or.LSB PHONE
LEVEL control for desired headphone
volume. ,

(11) Each of the following substeps
provides control settings for a particular

. mode of receiver operation.

(a) CW OPERATION.

1. Set Mode Selector switch
at CW. Set frequency controls to assigned
frequency. Adjust BFO FREQ control for
desired pitch of received signal. Set AGC
switch at FAST for automatic gain control.

2. Set Mode Selector switch
at USB. Set frequency controls 1 kHz below
assigned frequency. Set CPS switch at V.
Adjust vernier control for desired pitch of
received signal. This mode provides
sharper bandwidth than that used in CW
mode. This sharper bandwidth will be use-~
ful when adjacent channel interference be-
comes acute. Set AGC switch at FAST for
automatic gain control.

3. 1If procedures 1. or 2.
above do not provide satisfactory reception
due to adjacent channel interference, set
Mode Selector at LSB. Set frequency con-
trols 1 kHz above assigned frequency and
CPS switch at V. Adjust vernier control for
desired pitch of received signal. Set AGC
switch at FAST for automatic gain control.

Change 3 2-1




Figure SPAWAR 0967-LP-878-3010 R-1051D/URR
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Figure 2-1. Radio Receiver R-1051D/URR, Top View, Case Removed
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R-1051D/URR SPAWAR 0967-LP-878-3010 Figure
OPERATION 2-2

NOTE:
AUXILIARY 7/ NORMAL SWITCH 1S OPERATED BY ROTATION
OF THE INTERLOCK PLUNGER. THE INTERLOCK IS OPERATED
BY EITHER DEPRESSING WITH FRONT PANEL OR BY
GRIPPING THE PLUNGER, POSITIONING IN CENTER OF
HOLE IN CASE BRACKET AND PULLING OUT.

» AUX/NORM POWER SWITCH CONTROL

INTERLOCK SWITCH
CONTROL

3020-002

L o — .

Figure 2-2. Radio Receiver R-1051D/URR, Case, Detail View of Switches

Change 3 2-3




Figure SPAWAR 0967-LP-878-3010
2-3
MODE
RF GAIN . SELECTOR BFO FREQ
FUSE CONTROL SWITCH CONTROL
AUDIO LSB PHONES USB PHONES
LEVEL LEVEL LEVEL AGC
METER CONTROL CONTROL SWITCH
USB PHONES
JACK
L.58 PHONES
JACK
AUDIO LEVEL

METER SWITCH

10 MC DIGIT
INDICATOR

10 MC
CONTROL

CONTROL DIGIT
, INDICATOR
IMC DIGIT 100 KCS 10 KCS
INDICATOR DIGIT CONTROL

INDICATOR

R-1051D/URR
OPERATION

VERNIER
INDICATOR

VERNIER
CONTROL

CPS
SWITCH

| KCS DIGIT
INDICATOR

1 KCS
CONTROL

LAMP

3020-002

Figure 2-3. Radio Receiver R-1051D/URR, Operating Controls, Indicators, and Connectors
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Table

OPERATION 2-1
Eﬁ TABLE 2-1. RADIO RECEIVER R-1051D/URR, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS '
CONTROL/INDICATOR/ | REFERENCE
CONNECTOR DESIGNATION FUNCTION

LSB PHONES jack J1 Used to connect headset to LSB receiver
output.

USB PHONES jack J2 Used to connect headset to USB receiver
output.

FUSE (with indicator) F1 Protects R-1051D/URR against overload;

, indicator glows when fuse is open.

FUSE (with indicator) F2 Protects R-1051D/URR against overload;
indicator glows when fuse is open.

LSB LINE LEVEL R1 Used to adjust volume of remote audio for

Adjustment LSB and ISB (LSB) operation..

AUDIO LEVEL switch s1 Selects modefor AUDIO LEVEL meter M1.

AUDIO LEVEL meter M1 Indicates level of audio supplied to remote
( lines.

RF GAIN control R3 Used to control gain of rf and if. amplifiers
when AGC switch is set at OFF.

LSB PHONE LEVEL R4 Used to adjust volume of audio applied to

control headphone in LSB and ISB (LSB) operation.

Mode Selector switch S2 Selects R-1051D/URR modes of operation

Switch Position Equipment Response

OFF No power is applied.

STD BY Energizes frequency
standard and tube fila-
ments.

LSB R-1051D/URR operates

’ in lower sideband mode.

RATT R-1051D/URR operates in

RATT mode with audio
output on USB.

AM R-1051D/URR operates
in AM mode with audio
output on USB.
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TABLE 2-1. RADIO RECEIVER R-1051D/URR, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS (Continued)

CONTROL/INDICATOR/ REFERENCE

CONNECTOR DESIGNATION FUNCTION
Mode Selector switch S2 Switch Position Equipment Response
(Cont) cwW R-1051D/URR operates

in CW mode with audio
output on USB.

USB R-1051D/URR operates
) in upper sideband mode.
1SB R-1051D/URR operates

in independent sideband
mode with audio output
on L.SB and USB.

BFO FREQ control R6 Used to adjust pitch +3 kHz of audio output
tone when receiving CW.
USB PHONE LEVEL R5 Used to adjust volume of audio applied to
control headset in USB, 1SB (USB), RATT, CW,
and AM operation.
USB LINE LEVEL R2 Used to adjust volume of remote audio for
adjustment USB, ISB (USB), RATT, CW, and AM
operation.
AGC switch S5 Selects age function.
Switch Position Equipment Response
OFF AGC is disabled,
SLOW AGC responds slowly to
changes in signal strength.
FAST AGC responds rapidly to

changes in signal strength.

CPS switch Al1S6 When CPS switch is set at 000, the R-1051D/
URR operates at frequency selected with MCS
and KCS controls. Operating frequency can
be increased in 100 Hz steps above that se-
lectedby MCS and KCS controls by rotating
CPS switch only in clockwise direction from
000 position to 900 position. With CPS
switch at V position, CPS vernier control
A11R7 may be used to vary operating fre-
quency from below third KC digit fre-
quency to above third KC digit frequency.
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TABLE 2-1. RADIO RECEIVER R-1051D/URR, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS (Continued)

CONTROL/INDICATOR/

10 mc (MCS) control

1 mc (MCS) control

100 ke (KCS) control

10 kc (KCS) control

1 ke (KCS) control

REFERENCE
CONNECTORS DESIGNATION FUNCTION
CPS vernier control Al11R7 Used to provide continuous tuning between
1-kHz increments.
CPS vernier indicator Ds5 Indicator flashes to indicate that CPS switch

.in window above control.

is in V position and frequency stability is
not as great as in other positions.

Selects 10 MHz digit of desired operating
frequency; digit selected will be displayed
in window above control.

Selects 1 MHz digit of desired operating
frequency; digit selected will be displayed
in window above control.

Selects 100 kHz digit of desired operating
frequency; digit selected will be displayed
in window above control.

Selects 10 kHz digit of desired operating
frequency; digit selected will be displayed

Selects 1 kHz digit of desired operating
frequency; digit selected will be displayed
in window above control.

(b) AM OPERATION.— Set
Mode Selector switch at AM. Set frequency
controls to assigned frequency. Set AGC
switch at SLOW for automatic gain control.

(c) SINGLE CHANNEL
RADIO TELETYPE OPERATION.— When
using an AN/URA-8B or AN/URA-17 or
similar converter which requires a 2550
Hz center frequency, proceed as follows:

1. Set Mode Selector switch
at either RATT or-USB. Set frequency
controls 2.5 kHz below assigned frequency.
Set AGC switch at FAST for automatic gain
control. If copy is not satisfactory, set
frequency controls 3 kHz below assigned
frequency. Set CPSswitchat V.

2. Adjust CPS vernier con-
trol for proper pattern on tuning indicator
of teletype converter. The 2.5 kHz setting
will usually provide satisfactory copy.

(d) SINGLE CHANNEL
RADIO TELETYPE OPERATION. .

1. When using converter
requiring a 2000 Hz center frequency,
proceed as in the above two procedures
except set frequency controls 2 kHz below
assigned frequency if in USB mode, or 2
kHz above assigned frequency if in L.SB
mode. CPS vernier control is not used.

2. If adjacent channel inter-
ference becomes acute using the procedure
above, set Mode Selector switch at LSB,
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and set frequency controls 2.0 or 2.5 kHz -
above assigned frequency and follow re-
mainder of procedures (c) or (d). Adjust
-normal-reverse switch of converter as
required to obtain good copy.

(e) SINGLE CHANNEL FAC-
SIMILE USB.— Set Mode Selector switch
at USB. Set frequency controls 2.7 kHz
below assigned frequency. Set AGC switch
at FAST for automatic gain control.

() SINGLE CHANNEL FAC-
SIMILE LSB.— Same as for USB ‘except
set Mode Selector switch at LSB and set
frequency controls 2.7 kHz above assigned
frequency.

(g COMPOSITE SIGNAL
RATT AND FAX IN USB (FOR FAX).— Set
Mode Selector switch at USB., Set frequency
controls 3.1 kHz below assigned frequency.
Set AGC switch at FAST for automatic gain
control. .
(h) COMPOSITE SIGNAL
RATT AND FAX IN USB (FOR RATT) USING
CONVERTER REQUIRING A 2550 HZ
CENTER FREQUENCY.— Set Mode Selector
switch at USB. Set frequency controls 1.5
kHz below assigned frequency. Set AGC
switch at FAST for automatic gain control.
If copy is not satisfactory, set CPS switch
to V. Adjust CPS vernier control for proper
pattern on tuning indicator of converter.

(i COMPOSITE SIGNAL
RATT AND FACSIMILE IN USB FOR RATT
WITH CONVERTER REQUIRING A 2000 HZ
CENTER FREQUENCY.— Set Mode Selector

switch at USB. Set frequency controls 1 kHz -

below assigned frequency. Set AGC switch
at FAST for automatic gain control. If
copy is not satisfactory, set CPS switch to
V. Adjust vernier control for proper
pattern on tuning indicator of converter.

(j) USB VOICE OPERA-
TION.— Set Mode Selector switch at USB."
Set dial 1.5 kHz below assigned frequency.
Set AGC switch at SLOW.

(k) L.SB VOICE OPERA-
TION.— Set Mode Selector switch at LSB.
Set dial 1.5 kHz above assigned frequency.
Set AGC switch at SLOW.

() USB MULTIPLEX.— Set
Mode Selector switch at USB. Set dial 1.5
kHz below assigned frequency. Set AGC
switch at FAST.
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(m) LSB MULTIPLEX.—Set
Mode Selector switch at LSB. Set dial 1.5
kHz above assigned frequency. Set AGC
switch at FAST. '

(n) ISB.— Set Mode Selector
switch at ISB. Set frequency controls to
assigned frequency. This setting is for any
combination of ISB (i.e. MUX/VOICE- ~
VOICE/VOICE-MUX/MUZX, etc.).

(12) When receiving signals from a
transmitter that is not at 100 CPS increment,
use vernier control with CPS switch in V
position,

Note

The stability of the R-1051D/URR is
not as great in the V position, Locked
100 CPS operation should be used in
all applications, whenever possible.

¢. SHUTDOWN.— During short
periods of shutdown, set the Mode Selector
switch at STD BY. This eliminates the need
for frequency standard warm-up prior to
resuming normal operation. To shut down
the R-1051D/URR, set the Mode Selector
switch at OFF.

2-3. OPERATOR'S MAINTENANCE.

a. OPERATING CHECKS AND AD-
JUSTMENTS.— When the R-1051D/URR is
suspected of malfunction, perform the fol-
lowing receiver operation check to aid in
locating the trouble:

(1) Set Mode Selector switch at
CW.

(2) Set RF GAIN control fully
clockwise.

(3) Set CPS switch at 000.

(4) Set AGC switch at OFF.

(5) Tune the R-1051D/URR to
WWV or WWVH at 5, 10, or 15 MHz.

(6) Plug headset in USB PHONES
jack.

(N Adjust USB LINE LEVEL

“adjustment and USB PHONES LEVEL con-

trol for comfortable signal level.

(8) Check that signal is received
and signal tone varies when BFO FREQ
control is varied.
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(9) Set Mode Selector switch at

USB. Tune the R-1051D/URR 1 kHz lower
and check that signal is heard in headset.

(10) Set Mode Selector switch at
LSB. Tune receiver 1 kHz higher than
WWYV carrier plug headset in LSB PHONES
jack, set LSB LINE LEVEL adjustment
and LLSB PHONES LEVEL control for com-
fortable signal level. Check that signal is
heard in headset. Rotate CPS switch
to V. Check that signal tone varies
as CPS vernier control is rotated.

(11) Set Mode Selector switch at
AM. Plug headset in USB PHONES jack.
Tune the R-1051D/URR to a known AM
station such as Armed Forces frequency at
15.330 MHz. Check that signal is heard in
headset.

' (12) Set AGC switch at SLOW and
FAST positions. Note signal is heard in
headset and that the RF GAIN control has
no effect when rotated..

(13) Set LSB and USB LINE
LEVEL adjustments for required output on
AUDIO LEVEL meter.

SPAWAR 0967-LP-878-3010
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b. PREVENTIVE MAINTENANCE.—
The preventive mainfenance procedures
‘that should be performed by the operator .
are listed in table 2-2. Refer to Reference
Standards Book NAVSHIPS 0967-878-3050
for additional information.
c. EMERGENCY MAINTENANCE.—
If the R-1051D/URR malfunctions, the
operator should perform the following
emergency repair procedures:
(1) Try another mode of operation.
(2) Perform steps (1) through (13)
of paragraph 2-3a. )
(3) Check for any damaged cables.
(4) Loosen front panel screws and
‘pull chassis out from case. Perform follow-
ing checks: .
(a) Check all electronic
assemblies for proper seating.

(b) Check electron tubes to
see that filaments are lighted. If tubes in
rf amplifier electronic assembly A2A4
should be replaced, remove tube shield and
pull tube out with tube puller, using steady
pressure straight up.

TABLE 2-2. RADIO RECEIVER R-1051D/URR, OPERATOR'S PREVENTIVE
MAINTENANCE CHECKS

INSPECT FOR

REMEDY

Dust

Loose cables on rear of

case

Chain-drive tension or binding
Loose hardware

Panel lights lighted

Clean exterior with soft lint-free cloth,
clean interior with brush and cloth.

Tighten all connectors.

Visual inspection.
Tighten loose hardware.

Replace if defective.
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SECTION 3

FUNCTIONAL DESCRIPTION

3-1. OVER-ALL DESCRIPTION.

The R-1051D/UER is a triple-conversion

superheterodyne receiver, tunable over the
high-frequency range from 2 to 30 MHz.
Tuning of the R-1051D/URR is accomplished
digitally by five frequency controls (MCS
and KCS) and a switch (CPS) located on the
front panel. A display window directly
above each MCS and KCS control provides
a decimal readout of the frequency to

which the control is set. The displayed
frequency can be changed in 1-kHz incre-
ments. The CPS switch allows the opera~
ting frequency to be changed in 100-Hz
increments. This tuning provides 280, 000
discrete frequencies in which the R-1051D/
URR is locked to a very accurate frequency
standard. Each 1-kHz increment can be
continuously tuned through by selecting tne
V position of the CPS switch. When using
the vernier, the full accuracy of the fre- .
quency standard is sacrificed, The
R-1051D/URR demodulates and provides
audio outputs for the following types of
received signals: LSB, USB, ISB, CW,
RATT, and AM. Over the frequency range,
the input sensitivity for an audio output
signal plus noise-to-noise ratio of 10 dB is
better than 0.5 microvolt for ISB, LSB,
USB, 1 microvolt for CW and RATT, 2
microvolts for AM. Figure 3-1 illustrates
the functional groups of circuits comprising
the electronic assemblies and subassemblies
of the R-1051D/URR.

a. MAIN SIGNAL FLOW. - A received
signal from the antenna is coupled to the rf
amplifier of rf amplifier electronic assem-
bly A2A4. Within the rf amplifier, the sig-
nal passes through a double-tuned input
circuit, two rf amplifier stages, a single-
tuned interstage circuit, and output circuits.
All of the resonant tuned circuits are
tuned by the MHz (MCS), 100 kHz (KCS),
and 10 kHz (KCS) frequency controls on the
front panel. The gain of the rf amplifier
stages ensures that the weak-signal sen-
sitivity of the R-1051D/URR is maintained.

3-0

The gain of both rf amplifier stages is con-
trolled by the application of an age voltage
from the step agc circuit.

The output from the rf amplifiers
is applied to the mixers, which form a part

“of rf translator electronic subassembly

A2A6AS6 located in translator/synthesizer
electronic assembly A2A6. The mixers
consist of three linear integrated-circuit
mixer stages, with interstage coupling pro-
vided by selective filters. The output from
the first mixer is gated through the appro-
priate 20- or 30-MHz filter. This signal
is mixed in the mid frequency mixer stage
with the injection frequencies supplied from
100 KC synthesizer electronic subassembly
A2A6A2 (22.4 to 23.3 MHz). The desired
frequency band from the second mixing
action is 2.8 t0 2.9 MHz. This signal is
coupled through a 2.85-MHz filter to the
third mixing action. The injection fre-
quencies for the third mixer are supplied
from 1 and 10 KC synthesizer electronic
subassembly A2A6A3 and are between
3.301 and 3.4 MHz. The output from the
third mixer is a 500-kHz if. signal. Signal
flow from the antenna input through the
output of the third mixer is identical, re-
gardless of the selected mode of operation.

The 500-kHz if. output from the
third mixer is amplified and applied to the
mode gates. Three parallel paths are
presented to the signal depending on mode
of operation selected at the front panel.

The if. output for LSB operation is
applied to the if. amplifiers in if./audio
amplifier electronic assembly A2A3. The
if. output in USB or AM operation is applied
to the if. amplifiers in if./audio amplifier
electronic assembly A2A2. AGC voltage
from the step agc circuit controls the over-
all gain of the if. amplifiers by varying the
attenuation of the input and the gain of the
second if. amplifier stage. The input to the
step agc circuit is derived from the output
from the second if, amplifier stage.

The output: from the if. ampli-
fiers is applied to the detector circuits,

ORIGINAL
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Figure 3-1. Radio Receiver R-1051D/URR,
Functional Block Diagram
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consisting of a product detector for single
sideband and an AM detector. Depending on
the mode of operation selected at the front
panel, either the balanced product detector
or the AM detector is enabled. The product
detector demodulates the USB, LSB, RATT,
and ISB signals. In these modes of opera-
tion, a 500-kHz injection, originating at a
multiplier-divider in frequency standard
electronic assembly A2ZA5, is applied to the
product detector for carrier reinsertion.

In the CW mode of operation, the BFO
assembly in mode selector electronic
assembly A2Al is turned on, and a variable
500-kHz output is applied to the input of the
AM detector in if./audio amplifier electronic
assembly A2A2. The output frequency from
the BFO circuit is controlled by the BFO
FREQ control on the front panel.

' The audio derived from the detec-
tor circuits in if./audio amplifier electronic
assembly A2A2 is applied to the USB LINE
LEVEL control which
controls the audio level prior to its applica-
tion to the audio amplifiers. The LSB LINE
LEVEL control sets the audio level from
the product detector in assembly A2A3,
Each if./audio amplifier electronic assem-
bly has two outputs. One is a 600-ohm re-
mote output, which is applied to a connector
at the rear of the case. The second output
is to the LSB or USB PHONES jack on the
front panel. The phone output passes
through the LSB or USB PHONE LEVEL
control on the front panel, which adjusts
the phone signal amplitude without altering
the level of the remote output. Each re-
mote output may be monitored at the front
panel by the AUDIO LEVEL meter. The
meter may be switched to monitor LSB or
USB audio levels or switched to OFF.

b. STEP AGC SIGNAL FLOW. - The
step agc circuit, which forms a part of
if./audio amplifier electronic assemblies
A2A2 and A2A3, controls the gain of the rf
amplifiers and if. amplifiers according to
the received rf signal strength. The output
from the if. amplifiers is applied to the step
agc circuits, where it is converted to a dc
voltage that is applied to both the rf and if.
amplifiers. The gain of the rf and if.
amplifiers may be manually controlled by
applying a dc voltage on the agc lines with
the RF GAIN control. This manual action
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operates only when the AGC switch is set
at"OFF. )

¢. FREQUENCY STANDARD. - The
5 mc frequency standard produces an
accurate, stable reference frequency upon
which all frequencies used in the R-1051D/
URR are based. The circuit is housed in an
oven assembly maintained at a nearly con-
stant temperature of 85° C by the oven
control circuit. The accurate output from
the 5 mc frequency standard is applied to a
switching and compare circuit. An external
5~-MHz frequency may also be applied to
this circuit. The switching and compare
circuit routes the internal or external
5-MHz signal to the multiplier-divider
circuits or to the compare circuit. The
compare circuit compares the internal
5-MHz frequency with the external 5-MHz
frequency for an indication of the accuracy
of the internal frequency standard. The 5~
MHz output from the switching and compare
circuit is applied to the multiplier-divider
circuit, where it is converted to frequen-
cies of 500 kHz, 1 MHz, and 10 MHz.
These three outputs are used in the mixing
processes required to produce the injection
frequencies used in the rf conversion
process. The 500-kHgz output is also
applied to the 500 kc gate circuit for in-
sertion into the product detector for de-
modulation. The 5 mc frequency standard,
oven control, multiplier-divider, and
switching and compare circuits comprise
frequency standard electronic assembly
A2A5, :

d. FREQUENCY GENERATION. ~ The
injection frequencies used in the first
frequency conversion in the mixers circuit
are generated within mc synthesizer
electronic subassembly A2A6A1. This
circuit consists of a phase-locked crystal
oscillator that is automatically tuned to
produce one of seventeen Irequencies be-
tween 2.5 MHz and 23.5 MHz. The output
is applied to the high frequency mixer. The
output frequency depends on the setting of
the front-panel MCS controls.

The injection frequencies used in
the second frequency conversion in the
mixers circuit are generated within 100 ke
synthesizer electronic subassembly
A2A6A2. This circuit consists of a crystal
oscillator, the output from which is one of
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ten frequencies spaced at 100-kHz intervals
between 4.553 and 5.453 MHz. The output
frequency is determined by the setting of
the front-panel 100-kHz (KCS) control. H

a lo-band injection freguency is required
(refer to paragraph 3-1e), the 17.847-MHz
output from the 17.847 mc mixer is addi-
tively mixed in the lo-band mixer with the
output from the 100 kc oscillator (4.553
MHz to 5.453 MHz, in 100-kHz steps) to
provide a frequency in the 22.4- to 23.3-
MHz range. I a hi-band injection frequency
is required (refer to paragraph 3-1e), the
27.847-MHz output from the 27.847 mc
mixer is additively mixed in the hi-band
mixer with the output from the 100 kc
oscillator (4.553 MHz to 5.453 MHz in 100-
kHz steps) to.provide a frequency in the
32.4- to 33.3-MHz range. In either case,
the resultant frequency is applied to the mid
frequency mixer. _

The injection frequencies used in
the third frequency conversion in the
mixers circuit are generated within 1 and
10 kc synthesizer electronic subassembly
A2AB6A3. This circuit consists of two
crystal oscillators, each of which has ten
possible output frequencies. The output
from the 1 ke oscillator (1.850 MHz to
1.859 MHz in 1-kHz steps) is determined
by the setting of the front-panel 1-kHz
(KCS) control, and the output from the 10 kc
oscillator (5.25 MHz to 5.16 MHz in 10-kHz
steps) is determined by the setting of the
front-panel 10-kHz (KCS) control. The out-
puts from:'the two oscillators are subtrac-
tively mixed to provide one of 100 possible
output frequencies spaced at 1-kHz intervals
between 3.301 MHz and 3.400 MHz. The
output is applied to the low frequency mixer
resulting in a 500-kHz output.

e. ERROR CANCELLATION. - A
combination of error-canceling loops and
phase-locked loops is used in the frequency
synthesizer circuits of the R-1051D/URR
to ensure that the injection frequencies
applied to the mixers are correct. MC
synthesizer electronic subassembly A2A6A1
employs a phase-locked loop to ensure the
accuracy of the MHz injection frequencies.
The 1-MHz output from multiplier-divider
Al in frequency standard electronic assem-
bly A2A5 is applied to spectrum generator
A3 in mc synthesizer electronic subassembly
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A2A6A1 to produce a spectrum of fre-
quencies spaced at 1-MHz intervals be-
tween 1 MHz and 25 MHz. The output from
spectrum generator A2A6A1A5 and the
output from mc oscillator A2A6A1A1A1 via
mc level control A2A6A1A4 are mixed.
Any error in output from mc oscillator
A2A6A1A1A1 is detected and an error -
voltage is produced. This error signal is
applied to the mc oscillator to lock it to the
correct frequency. The accuracy of the
oscillator output is the same as that of the
5-MHz frequency standard.

In addition, 100 kc synthesizer
electronic subassembly A2A6A2 employs an
error-canceling loop to ensure the accuracy
of the 100-kHz injection frequencies. The
500-kHz output from multiplier-divider
A2AB5A1 is applied to 100 ke spectrum
generator A2A6A5A1 to produce a spectrum
of frequencies spaced at 100-kHz intervals
between 15.3 MHz and 16.2 MHz. The out-
put from 100 k¢ oscillator A2A6A2A1
(4.553 MHz to 5.453 MHz in 100-kHz steps)
is applied to 10.747 mc mixer A2A6A2A2,
where it is mixed with that spectrum point
of the 100-kHz spectrum which will result
in an output of 10.747 MHz. The 10.747-
MHz signal is additively mixed with the
7.1-MHz output from 7.1 mc mixer
A2A6A4A3 to produce the 17.847-MHz
signal, which is used in one of two mixing ‘
processes. It is mixed with the output of |
100 kc oscillator A2A6A2A1 to cancel any ’
oscillator frequency error and produce the
lo-band injection frequencies, or it is
mixed with the 10-kHz output from
multiplier-divider A2A5A1. This mixing
produces a 27.847-MHz signal, which is
mixed with the output of 100 kc oscillator
A2AB6A2A1 to cancel any oscillator fre-
quency error and produce the hi-band
injection frequencies. The hi~ or lo-band
of injection frequencies is determined by
the voltage level on the hi-lo-band control
line from code generator electronic
assembly A2A7. If an error was present in
the output of 100 kc oscillator A2A6A2A1,
it would be canceled in this mixing scheme.
This is accomplished as follows. Assume
that the output from 100 kc oscillator
A2A6A2A1 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).
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The subtractive mixing of the oscillator out-
put with whichever 100-kHz spectrum point
will produce an output as close as possible
to 10.747 MHz results in a 10.7468-MHz
output (15.3 MHz - 4.5532 MHz = 10.7468
MHz). This signal is then additively mixed
with the 7.1-MHz signal, producing a’
17.8468-MHz output. The 17.8468-MHz
signal is then additively mixed with the out-
put of 100 kc oscillator A2A6A2A1 (17.8468
MHz + 4.5532 MHz = 22.4 MHz), resulting
in the desired 22.4-MHz output. Assume
that the output from 100 kc oscillator
A2A6A2A1 should be 4.953 MHz bat is 300
Hz low (4.9527 MHz), and that the desired
frequency output should be 32.8 MHz (in the
hi-band). Subtractively mixing the 100-kHz
spectrum point (15.7 MHz) with the 4.9527-
MHz signal results in an output of 10.7473
MHz. This signal is then mixed with the
7.1-MHz signal, resulting in a frequency
of 17.8473 MHz. The 17.8473-MHz signal
is further mixed with the 10-MHz signal

to obtain a frequency of 27.8473 MHz which
is additively mixed with the 4.9527-MHz
output from 100 kc oscillator A2A6A2A1 to
obtain the required 32.8-MHz output.
Therefore, any error existing in the output
from 100 kc oscillator A2A6A2A1 will be
canceled, resulting in the exact 100-kHz
injection frequency required.

Any error existing in 1 and 10 kc
oscillators A2A6A3A2 and A2A6A3A1 is can-
celed in the following manner. The 100-kHz
pulses from 100 ke spectrum generator
A2ABA5A1 are applied to 10 k¢ spectrum
generator A2A6A5A2, producing an output
from 3.82 to 3.91 MHz in 10-kHz increments.
In addition, 10 kc spectrum generator
A2ABA5A2 produces 10-kHz pulses which
are applied to 1 kc spectrum generator
A2A6A5A3 to produce a spectrum of fre-
quencies spaced at 1-kHz intervals between
0.122 MHz and 0.131 MHz. The output from
10 kc oscillator A2A6A3A1 (5.25 MHz to
5.16 MHz in 10-kHz steps) is additively
mixed with whichever spectrum point of the
10-kHz spectrum will result in a fréquency
of 9.07 MHz. The output from 1 ke oscilla-
tor A2A6A3A2 (1.850 MHz to 1.859 MHz in
1-kHz steps) is additively mixed with which-
ever spectrum point of the 1-kHz spectrum
will result in a frequency of 1.981 MHz.
The 1.981-MHz and the 9.07-MHz signals
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are then subtractively mixed, producing
the 7.089-MHz signal, which contains the
errors of both oscillators. In addition, 1 ke
spectrum generator A2A6A5A3 produces a
1-kHz pulse, which is applied to 1 kc pulse
inverter A2A6A5A4 to lock the output fre-
quency of 100 cps phase-locked oscillator
A2A6A4A2 when desired. With the front
panel CPS switch in the 000 position, the
output from 100 cps phase-locked oscillator
A2A6A4A2 is 110 kHz and is locked to that
exact frequency by the 110-kHz spectrum
point applied to phase detector A2A6A4A27Z1.
This 110-kHz signal is divided by 10 and
applied to 7.1 mc mixer A2A6A4A3, where
it is additively mixed with the 7.089-MHz
output from 7.089 mc mixer A2A6A3A4,
The resulting 7.1-MHz signal is then
applied to the error loop of 100 k¢ synthe-
sizer electronic subassembly A2A6A2.
Therefore, if an error exists in 1 or 10 kc
oscillators A2A6A3A2 or A2A6A3A1, the
same error will exist in the 100-kHz in~
jection frequencies. This error is then
canceled in mid and low frequency mixers
A2A6A6Z3 and A2ABA6Z3 in the following
manner. Assume that the output from 10 ke
oscillator A2A6A3A1 should be 5.25 MHz
but is actually 5.2502 MHz, Also, assume
that the output from 1 ke oscillator
A2AGA3A2 should be 1.852 MHz but is
actually 1.8521 MHz. Subtractively mixing
these two frequencies results in an injec-
tion frequency to low frequency mixer
A2AGAG6Z3 of 3.3981 MHz, rather than the
desired 3.3980 MHz. Therefore, a 100-Hz
error exists in the injection signal. The
additive mixing of the 5.2502-MHz signal
and the 10-kHz spectrum point (3.82 MHz)
results 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,
Subtractively mixing the 9.0702-MHz and
the 1,9811-MHz signals results ina
frequency of 7.0891 MHz. The 7.0891-MHz
signal is mixed with the 11-kHz signal
from divide-by-ten circuit A2A6A4A174,
resulting in a frequency of 7.1001 MHz
which is mixed with the 10.747-MHz signal
to produce a frequency of 17.8471 MHz. ¥
the output from 100 kc oscillator
A2A6A2A1 is assumed to be 4.553 MHz,
then the 100-kHz injection frequency would
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be 22.4001 MHz. The 100-kHz injection is
then also 100 Hz high. Therefore, when
the 1- and 10-kHz injection frequency of
3.3981 MHz (which is 100 Hz high) is sub-
tractively mixed in low frequency mixer
A2A6AB8Z3 with the output from mid fre-
quency mixer A2A6A6Z2 (which is 100 Hz
high), the error will be canceled. There-
fore, since any error that existed in the
1~ and 10-kHz injection also exists in the
100-kHz injection, the error is canceled
during the translation process.

The R-1051D/URR can be tuned to

0.1-kHz increments by using the CPS switch,

or to any frequency in between by using the
vernier position of the CPS switch on the
front panel. When the CPS switch is in the
000 position, the phase-locked oscillator
output in 100 cps oscillator A2A6A4A2 is
locked to 110 kHz. Therefore, when the
11.0-kHz signal (after division by 10) is
mixed with the 7.089-MHz error freguency,
a frequency of 7.1000 MHz is obtained.
When the CPS switch is in the 100 position,
the output from the phase-locked oscillator
is locked to 111 kHz. Therefore, when the
11.1 kHz (after division by 10) is mixed
with the 7.089-MHz error frequency, a
frequency of 7.1001 MHz is obtained.
Therefore, the 100-kHz injection frequency
will be 100 Hz greater. Thus, the output
from mid frequency mixer A2A6A6Z2 may
be varied in 100-Hz increments from

22, 400, 000 Hz to 23, 300, 800 Hz, or from
32, 400, 000 Hz to 33, 300, 900 Hz, When
the CPS switch is in the V position, the
output from phase-locked oscillator
A2A6A4A2Q2 can be varied between 108
kHz and 122 kHz. As a result, the
7.1000-MHz error frequency can be varied
between 7.0998 MHz and 7.1012 MHz. Thus,
the output from mid frequency mixer
A2A6A6Z2 may be varied continuously be-
tween any two 1-kHz increments.

The rf signal from the antenna is
converted to the 500-kHz intermediate
frequency as follows. Assume that the
frequency controls on the front panel are
set for a frequency of 13, 492, 500 Hz.

(See figure 3-2 for frequency translation in
the R-1051D/URR.) The 1-MHz injection
corresponding fo the selected MHz digits
(13) is 16.5 MHz in the hi-band. The level-
controlled 16.5 MHz is additively mixed in
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high frequency mixer A2A6A6Z1 with .

13, 492, 500 Hz producing 29, 992, 500 Hz
which is filtered and applied to mid fre-
quency mixer A2A6A6Z2. Since the MHz
digits (13) are in the hi-band and the CPS
switch is in the 500 position, the 100-kHz
injection frequency corresponding to the
100-kHz digit (4) will be 32.8005 MHz, as
shown in figure 3-2. Mid frequency mixer
A2A6A6Z2 subtractively mixes the

29, 992, 500~-Hz and the 32.8005-MHz
signals thereby producing a frequency of

2, 808, 000 Hz, which is filtered and applied
to low frequency mixer A2A6A6Z3. The

1- and 10-kHz injection is that frequency
of 10 kc oscillator A2A6A3A1 corresponding
to the 10-kHz digit (9) minus that frequency
of 1 kc oscillator A2A6A3A2 corresponding
to the 1-kHz digit (2). As shown in figure
3-2, this results in an injection frequency
(5.16 MHz minus 1.852 MHz) of 3.308 MHz.
The 3.308 MHz is subtractively mixed with
the 2, 808, 000 Hz producing the 500-kHz
intermediate frequency. Similarly, any
frequency between 2 MHz and 30 MHz may
be translated into the 500-kHz intermediate
frequency.

f. POWER SUPPLIES. - The opera-
ting voltages for the R-1051D/URR are
produced by power supply electronic
assembly A2A8. The 103.5- to 126.5-Vac
primary power is converted to dc voltages
of 110 volts (xf amplifier tubes plate and
screen supply), -30 volts (rf amplifier
tubes bias), and 28 volts (general use).
The 28 Vdc is also regulated to 20 Vdc for
use in all semiconductor circuits of the
R-1051D/URR. An additional supply of
4 Vdc is developed from the 20 Vdc line by
4 Vdc power supply and vernier control
A2A11A1,

3-2. FUNCTIONAL BLOCK DIAGRAM
DESCRIPTION.

Assemblies and subassemblies of the
R-1051D/URR are described by function in
subsequent paragraphs (according to each
servicing block diagram contained in
Section 4), and are presented in assembly
reference designation order.

a. MODE SELECTOR ELECTRONIC
ASSEMBLY A2Al1. - Mode selector elec-
tronic assembly A2A1 (figure 4-1) consists
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of three electrically unrelated printed-cir-
cuit boards, mode gate A2A1A1, 500 kc gate
A2A1A2, and BFO amplifier A2A1A3.

The if. signal from rf translator
electronic subassembly A2A6AS6 is applied
to the base of emitter follower Q1 of mode
gate A2A1A1 in all of the R-1051D/URR
operating modes. The output of emitter
follower Q1 is applied to USB filter FLI1,
AM filter FL2, and LSB filter FL3. The
output of filter FL3 is sent through emitter
follower Q3 and capacitor C20 to if./audio
amplifier electronic assembly A2A3. In
RATT, USB, and ISB modes of operation, a
+20-volt USB control signal from Mode
Selector switch A2S2 biases diode switch
CR1 on and biases diode switch CR2 off,
applying the output of USB filter FL1 to the
base of emitter follower Q2. In AM and CW
modes, a +20-volt AM control signal from
Mode Selector switch A2S2 biases diode
switch CR2 on and biases diode switch CR1
off, applying the output of AM filter FL2 to
the base of emitter follower Q2. Transmit/
receive relay A2K3 provides collector
voltage only during the R-1051D/URR
operation, disabling the R-1051D/URR
whenever the transmitter is keyed. The
output of emitter follower Q2 is coupled by
capacitor C18 to if./audio amplifier elec-
tronic assembly A2A2,

The 500-kHz signal from frequency
standard electronic assembly A2AS is
passed through gate A1A2CR1 to if./audio
amplifier electronic assemblies A2A2 and
A2A3 during all modes of the R-1051D/URR
operation selected by Mode Selector switch
A282, except AM and CW. During AM and
CW receiver operation, gate A1A2CRI1 is
biased closed. Gate bias is controlled by
Mode Selector switch A2S2. The gate bias
is at ground for AM and CW receiver
operation and at +20 volts for all other
modes of receiver operation. Transmit/
receive relay A2K3 provides +20-volt bias
during all modes of receiver operation.

The BFO irequency dc control
voltage A2R6 on the front panel is supplied
to BFO amplifier A2A1A3 when Mode
Selector switch A282 on the front panel is
at CW. This circuit consists of voltage -
variable capacitor CR1, variable slug-
tuned coil L1, BFO Ql, amplifier Q2, and
transformer T1. The signal emerges from
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transformer T1 as the BFO output to if./
audio amplifier electronic assembly A2A2.

b. IF./AUDIO AMPLIFIER
ELECTRONIC ASSEMBLIES A2A2 AND
A2A3. - Two identical if./audio amplifier
electronic assemblies A2A2 and A2A3
(figure 4-2) amplify the if. signal from
mode selector electronic assembly A2Al,
demodulate the if, signal, amplify the re-
sulting audio signals, and develop agc
voltages which maintain the if. signal at an
optimum level for the detectors. Either
fast or slow agc response time, or manual
gain control is provided, as selected at the
front panel.

IF. input from mode selector
electronic assembly A2A1 is amplified in
gain controlled if./audio amplifier A2A2A2
and A2A3A2 by transformer-coupled if.
amplifiers Ql, Q4, Q5, and Q6 for applica-
tion to the product/am. detectors A2A2A3
and A2A3A3, respectively if. gain adjust-
ment R22 sets receiver if. gain for a given
input signal amplitude. A portion of the
output of if. amplifier Q4 is taken from
transformer A2T2 and applied to step agc
A2A2A1 or A2A3A1. This input to the step
agc is amplified by transformer-coupled
(A1T2) if. amplifiers Q8 and Q7 and
applied to hang detector CR4 and time
detector CR5 whenever the control signal
from the AGC switch on the front panel is
set at either SLOW (open) or FAST (+20
volts). When the AGC switch is set at OFF
(ground), preamplifier A12 holds switch
Q13 off, denying emitter supply to if.
amplifier Q7, thereby disabling the agc
circuit. When either fast or slow agc
operation is selected, agc adjustment R25
affords adjustment of the if. agc signal
gradient.

The output of hang detector CR4
and time detector CR5, when coincident,
produces an output from coincidence
detector Q6. Whenever the control signal
from the AGC switch on the front panel is
+20 volts (FAST), preamplifier Q11 holds
switch Q10 off, removing capacitor C14
from between the output of hang detector
CR4 and ground, thereby reducing agce
response time. Output of coincidence
detector Q6 is isolated by emitter follower
Q4. Output of emitter follower Q4 in fast
or slow agc operation, or a control signal
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from the RF GAIN control on the front panel
in manual gain control, is placed on dc
amplifier Q3. Output from the emitter of dc
amplifier Q3 is returned as agc voltage to
gain controlled if./audio amplifier A2A2A3
or A2A3A3 and is applied through dc am-
plifier Q2 and agc amplifier Q3 to control
the gain of if. amplifier Q4. Thus, the out-
puts of if. amplifiers Q4, Q5, and Q6 remain
nearly constant regardless of received sig-
nal strength. Output from the collector of
de amplifier Q3 in step age A2A2A1 or
A2A3A1 is applied through dc amplifiers Q2
and Q1 and protective gate CR1 to rf
amplifier electronic assembly A2A4 as rf
agc voltage. RF agc adjustment R6 affords
adjustment of the rf age signal gradient.
Whenever the control signal from the AGC
switch on the front panel is +20 volts (FAST),
switch Q5 conducts, connecting capacitor
C1 between the output of dc amplifier Q2
and ground to provide smooth agc action.
Output of if. amplifier Q6 in gain
controlled if./audio amplifier A2A2A2 or
A2A3A2 is applied through transformer T4
to a product detector consisting of tran-
sistors Q1 and Q2 and transformer T1 on
board A3, and to if. amplifier Q3. When
Mode Selector switch A252 on the front
panel is in either the RATT, USB, LSB, or
ISB position, a 500-kHz injection from mode
selector electronic assembly A2Al is
applied to the product detector as carrier
reinsertion. Audio output of the product
detectors taken from transformer T1, is
applied to either the LSB or USB LINE
LEVEL control (A2R1 for product/am. de-
tections A2A3A3 or A2R2 for product/am.
detectors A2A2A3, respectively). When the
Mode Selector switch is in the AM or CW
position, . an AM control voltage is applied
to energize if, amplifier Q3 and audio am-
plifier Q9 on board A2A2A3, only. When
these stages are energized, if. amplifier
Q3, AM detector CR2, and audio amplifier
Q9 produce audio output which is applied to
USB LINE LEVEL control A2R1. - When the
Mode Selector switch is in the CW position,
a BFO signal from mode selector electronic
assembly A2A1 is mixed in the tuned circuit
(L1 and C6) with the if. signal to produce an
audio tone whenever an unmodulated carrier
is present. When the R-1051D/URR is used
with a transmitter, the sidetone output of
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the transmitter is coupled to the LSB or
USB LINE LEVEL controls A2R1 or A2R2
enabling the operator to hear the trans-
mitter at the R-1051D/URR audio output.

QOutput of either the LSB or USB
LINE LEVEL control (A2R1 for product/am.
detectors A2A3A3 or A2R2 for product/am.
detectors A2A2A3, respectively) is am-
plified in gain controlled if./audio amplifier
A2A3A2 or A2A2A2, respectively, by audio
amplifier Q7, emitter follower Q8, and
transformer-coupled push-pull amplifiers
Q9 and Q10. Output is taken from trans-
former T1 for the remote audio output, and
for either 1.SB PHONE LEVEL control
A2R4 or USB PHONE LEVEL control A2R5
on the front panel. The output of each con-
trol is available at the respective phone
jack on the front panel. A portion of the
output of transformer T1 is fed back to
audio amplifier Q7 as degenerative feedback
to ensure over-all amplifier stability.

¢. RF AMPLIFIER ELECTRONIC
ASSEMBLY A2Ad, - In all receiver opera-
ting modes, rf amplifier electronic assem-
bly A2A4 (figure 4-3) supplies the rf output
signal to translator/synthesizer electronic
assembly A2A6 utilizing an age input from
if./audio amplifier electronic assembly
A2A2 or A2A3, an rf turret control signal
from code generator electronic assembly
A2A7, +28 Vdc from power supply
electronic assembly A2A8, and antenna
input signals.

The rf input signal from the
antenna is applied through normally closed
contacts of transmit/receive relay K1 in
transmitter mixer assembly A38 to one of
megacycle assemblies A2 through A29
selected by the MCS controls on the front
panel. The MCS controls position code
generator electronic assembly A2A7, which
transmits an electrical code to turret
decoder S1. The turret decoder causes
turret drive relay Kl to step until turret
motor Bl repositions the turret decoder to
satisfy the electrical code input, thereby
positioning the appropriate megacycle
assembly. The megacycle assembly
selected consists of two transformers
coupled by a capacitor (this is replaced by
a tuned trap on assemblies A12 and A13),
and a crystal filter for increased
selectivity on assemblies A9, Al10, and Al9.
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Two 100 kc rotor assemblies A30 and A33
and two 10 k¢ rotor assemblies A31 and

A32 are provided for tuning via the KCS
controls on the R-1051D/URR front panel.
The output of the selected megacycle
assembly is applied to xf amplifier V1 whose
output is tuned by part of a different mega-
cycle assembly (A2 through A29). This part
of the megacycle assembly uses tuned {rans-
former T3 for required frequency selec-
tivity, and is connected to 100 k¢ and 10 ke
rotor assemblies A34 and A35. The tuned
output of amplifier V1 is applied to amplifier
V2, which tunes its output by use of another
part of a third selected megacycle assembly
consisting of tuned transformer T4, which
is connected to 100 kc and 10 ke rotor
assemblies A37 and A36. The 100 ke and

10 kc rotor assemblies A37 and A36 pro-
vide for tuning via the KCS controls. The
output from T4 is applied to translator/
synthesizer electronic assembly A2A6,

d. FREQUENCY STANDARD ELEC-
TRONIC ASSEMBLY A2A5. - In all receiver
operating modes, frequency standard elec-
tronic assembly A2A5 {figure 4-4) generates
a 1-MHz output to mc synthesizer electronic
subassembly A2A6A1, a 10-MHz output to
100 kc synthesizer electronic subassembly
A2A6A2, a 500-kHz output to spectrum
generator electronic subassembly A2ABASD,
and a 500-kHz output to mode selector elec-
tronic assembly A2A1, A 5-MHz output is
also applied to jack J24 on the rear panel of
the R-1051D/URR.

An external 5-MHz input from jack
J25, located on the rear panel, enters
COMP/ INT/EXT switch A2A581 at pin 1.
This switch is a three-pole, three-circuit
wafer switch., Switch A2A581 also receives
an input at pins 2 and 3 from buffer amplifier
A2Q6 which is attenuated by potentiometer
A1R22. Routing is provided via pin 4 {o the
base of 10 mc amplifier A1Q4, through
variable transformer A1T4, to produce the
10-MHz output of 5 mc multiplier, dividers,
and comparator A2A5Al. '

Buffer amplifier A2Q6 is driven by
the internal 5 mc frequency standard consisting
of 5 mc oscillator A3Q5 (utilizing crystal A3 Y1)
on 5 mc oscillator eircuit A2A5A3, andthe oven
circuit, which includes oven control circuit
A2AB5A2 and dec amplifier A2A5Ql, heating
element A2A5HR]1, and temperature sensor
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A2A5RT1. Oven control circuit A2A5A2 con-
sists of amplifiers A2Q1, A2Q2, and emitter
follower A2Q3; ambient temperature com-
pensator A2RT2; and coupling transformer
A2T1. The 5-MHz signal is also produced
at the 10 mc amplifier base junction A1Q4,
is coupled to the base of buffer amplifier
A1QS5, and coupled by tuned transformer
A1T5 to switch A2A581 at pin 8. Pin 7 of
wafer switch A2A5S51 produces the drive to
tuned transformer A1T6, comparator AlQ7,
and amplifier A1Q6, and enables frequency
error lamp A2A5DS1 on board Al. Pin 12
of switch A2A551 is connected to the output
of tuned transformer A1T5 with pins 9 and
11 providing the 5-MHz output to jack J24
on the rear panel.

The circuitry of 5 me multiplier,
dividers, and comparator A2A5A1 also
contains tuned variable transformer A1T3.
This transformer receives an input from the
collector of 1 mc amplifier A1Q3. Trans-

- former A1T3 drives both tuned transformer

AlT1 and 1 me amplifier A1Q2. The output
of A1Q2 drives tuned transformer A1T2.
This transformer drives the base of 1 mc
amplifier A1Q3 (to complete one loop). The
signal is also routed in a similar loop
through tuned transformer A1T1 to the base
of 500 kc amplifier A1Q1 and out the
collector, returning to A1T1 as an input.
The resultant output of A1T1 supplies the
500-kHz output signal to spectrum generator
electronic subassembly A2A6A5 and mode
gelector electronic assembly A2A1. The
final output of A1T3 provides the 1-MHz
output signal to me synthesizer electronic
subassembly A2A6A1.

e. MC SYNTHESIZER ELECTRONIC
SUBASSEMBLY A2A6A1l. - In all of the
R-1051D/URR operating modes, mc syn-
thesizer electronic subassembly A2A6A1
(figure 4-5) generates an output to rf trans-
lator electronic subassembly A2A6A6. A
1-MHz signal from frequency standard
assembly A2A5 provides the initial input,
The input signal is applied to spectrum
generator mixer A2A6A1A3. The input
signal is applied through slug-tuned coils
L2, L3, and L4, diode gate CR3, shaper
amplifiers Q1 through Q3, and gate CR5 to
the base of mixer Q4. MC oscillator
A2AB8A1A1A1 drives isolation amplifier
Q5 and emitter follower Q6, providing a
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signal to the emitter of mc error mixer
Q4. The output of mixer Q4, containing the
difference frequency between both inputs, is
coupled by tuned transformer T1 to error
detector/amplifier A2A6A1A2,

Error detector/amplifier
A2A6A1A2 is composed of if. amplifiers
Q1 and Q2, tuned transformers T1 and T2,
crystal detector CR1, inductors L1 through
L4, and dc amplifier Q3. The signal con-
tinues from Q3 to mc oscillator
A2A6A1A1A1, which consists of voltage
variable capacitor CR3, limiters CR1 and
CR2, oscillator Q1, wideband amplifier Q2,
and emitter followers Q3 and Q4. Here,
oscillator Q1 is tuned by voltage variable
capacitor CR3 according to the output of
error detector/amplifier A2A6A1A2, MC
level control A2A6A1A4 receives the out-
put of mc oscillator A2A6A1A1A1 and
limits signal amplitude through circuitry
consisting of gain control amplifier Ql,
emitter follower Q2, crystal detector CR1,
and differential amplifier Q3, Q4, which
supplies the agc voltage input to Q1 before
applying the 2.5- to 23.5-MHz 70-mV in-
jection signal output to the high-frequency
mixer in rf translator electronic subassem-
bly A2A6A6.

f, 100 KC SYNTHESIZER ELEC-
TRONIC SUBASSEMBLY A2A6A2, - In all
of the R-1051D/URR operating modes,

100 kc synthesizer electronic subassembly
A2AB6A2 (figure 4-6) supplies the 100-kHz
injection signal to rf translator electronic
subassembly A2A6A6 utilizing a 10-MHz
input from frequency standard electronic
assembly A2A5, a 7.1-MHz input signal
from 100 cps synthesizer electronic sub-
assembly A2A6A4, and the 100-kHz
spectrum (15.3 to 16.2 MHz) from spectrum
generator electronic subassembly A2A8A5.
A stable frequency determined by
the crystal selected by S1 from among
crystals Y1 through Y10 is produced by
4.553-5.453 mc oscillator A2A6A2A1,
After limiting provided by diodes CR1 and
CR2 in the oscillator Q1 base circuit and
filtering by C9, C10, C11, L1 and T1, the
4,553-5.453 MHz output is applied to mixers
Q1 and Q2 on hi-band/lo-band mixer/
amplifier A2A6A2A4. The 4.553-5.453 MHz
output from A1Q1 is coupled to isolation
amplifier Q2 (10.747 mc mixer board A2).
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Hi-band/lo-band mixer/amplifier
A2AB8A2A2 contains high-band mixer Q1,
high-band amplifier Q3, low-band mixer
Q2 and low-band amplifier Q4. Low-~ and
high-band tuned circuits and traps are used
to filter mixer and amplifier outputs. The
low-band mixer receives the applied output
of 4.553-5.453 mc oscillator A2A6A2A1 and
a 17.847-MHz signal from 17.847/27.847 mc
mixer A2A6A2A3 as inputs. After selecting
the desired mixer output frequency by the
use of slug-tuned inductors L4, L5, and
transformer T2, this signal is applied to
trap amplifier Q4 which then drives agc
A2AB6A2A5. The high-band mixer also
accepts the output of 4.553-5.453 mc oscil-
lator A2A6A2A1, but mixes this signal
with a 27.847-MHz signal from 17.847/
27.847 mc mixer A2AB6A2A3. The desired
high-band mixer output frequency is
selected by the use of slug-tuned inductors
L1, L2, and transformer T1. This signa!
is then applied to high-band amplifier Q3
which also applies its output to agc
A2ABA2A5.

Inputs to agc A2A6A2A5 are
applied to the base of emitter follower Q1.
The output of Q1 is applied to agc amplifier
Q2 and also forms the 100-kHz injection
signal to rf translator electronic subassem-
bly A2A6A6, After the Q1 output is am-
plified by agc amplifier Q2, agc amplifier
Q3 continues amplification and applies its
output to transistor detector Q4. This
detected output is applied as bias to mixer
Q1 on the 10.747 mc mixer A2A6A2A2,

In addition to this agc input,

10.747 mixer A2A6A2A2 receives the out-
put of 4.553-5.453 mc oscillator A2A8A2A1
and the 100-kHz spectrum (15,3 to 16.2
MHz) from spectrum generator electronic
subassembly A2A6A5. The 4.533-5.453
MHz output is first applied to isolation
amplifier Q2, and then drives tuned
transformer T1l. The T1 output is applied
to mixer Q1. The 100-kHz spectrum
forms the second input to mixer Ql1,

and the mixed output is applied to tuned
transformer T2, then to filter FL1,

and finally to tuned transformer T3,
assuring an output free of spurious sig-
nals on a freguency of 10,747 MHz be-
fore application to 17.847/27.847 mc
mixer A2A6A2A3,
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The 10.747-MHz output from
A2A6A2A2 and the 7.1-MHz signal from 100
cps synthesizer electronic subassembly
A2A6A4 are applied to 17.847/27.847 mc
mixer A2A6A2A3. These signals are
applied to mixer Q1 whose output drives
tuned transformer T1 and 17,847-MHz
crystal filter Y2. The filter output is then
applied to tuned transformer T2 which
couples its output to 27.847 mixer Q2, and
to the low-band mixer of hi-band/lo-band
mixer/amplifier A2A6A2A4.

In addition, 17.847/27.847 me
mixer A2A6A2A3 receives the 10-MHz
signal from frequency standard electronic
assembly A2A5 after gating performed by
diodes CR1 and CR3. The mixer output is
then applied to tuned transformer T3,
crystal filter Y2 (27.847 MHz), and tuned
transformer T4 before being applied to the
high-band mixer of hi-band/lo-band mixer/
amplifier A2AG6A2A4,

g. 1 AND 10 KC SYNTHESIZER
ELECTRONIC SUBASSEMBLY A2A6A3. -
In all of the R-1051D/URR operating modes,
1 and 10 kc synthesizer electyonic sub-
assembly A2A6A3 (figure 4-7) produces two
output signals: the 1~ and 10-kHz outputs to
rf translator electronic subassembly
A2A6A6, and the 7.089-MHz error signal to
100 cps synthesizer electronic subassembly
A2A6A4.

The 1 and 10 k¢ synthesizer
utilizes two internal oscillators. The 1 ke
oscillator on 1.850-1.859 mc oscillator
A2A6A3A2 generates any one of ten stable
frequencies in the range of 1.850 through
1.859 MHz, with the correct frequency
crystal selected by the 1 XCS control on the
front panel of the R-1051D/URR. The
selected crystal (A5Y11, A5Y12, ... A5Y20)
is wired to the base circuit of oscillator Q1.
Limiter diodes CR1 and CR2 in the oscil-
lator base circuit prevent excessive voltage
from damaging a crystal. The ocutput from
the oscillator is taken from the emitter
and applied to the base of buffer amplifier
Q2. The output of Q2 is tuned by trans-
former T1 and is applied to mixer Qll on 1
and 10 ke output and blanker A2A6A3A3, and

" to isolation amplifier Q7 on 1 and 10 kc
error mixer A2AG6A3A4.

The 10 kc oscillator on 5.16-5.25
mc oscillator A2A6A3A1 also generates any
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one of ten stable frequencies in the range of
5.16 through 5.25 MHz, with the correct
irequency crystal selected by the 10 KCS
control on the front panel of the R-1051D/
URR. The selected crystal (AGYI, AGYZ .o
ABY10) is wired to the base circuit of oscil-
lator Q1. Limiter diodes CR1 and CR2 in
the oscillator base circuit prevent excessive
voltage from damaging a crystal. The out-
put from the oscillator is taken from the
emitter and applied to the base of buffer
amplifier Q2. The output of Q2 is tuned by
transformer T1 and is applied to mixer Q11
on 1 and 10 kc cutput and blanker
A2A6A3A3, and to isolation amplifier Q6 on
1 and 10 kc error mixer A2A6A3Ad4.

The oscillator outputs are applied
to 1 and 10 kc output and blanker AZA6A3A3.
Coils L5, L6, and L7 provide tuned trapping.
The output is applied through tuned trans-
former T3 as the 1- and 10-kHz outputs to
rf translator electronic subassembly
A2A6A6. The 1 kc oscillator ocutput is
amplified by transistor Q7, and the 10 kc
oscillator output is amplified by transistor
Q6 on 1 and 10 kc error mixer A2A6A3A4.
The resulting outputs are applied to in-
ductors L4 and L3, respectively, and then
to 1 kc error mixer Q10 angd 10 kc error
mixer Q8, respectively. The 1 kc error
mixer mixes the isolated 1 kc oscillator
output with the 1-kHz spectrum signal
(0.122 to 0.131 MHz) from spectrum
generator electronic subassembly A2A6A5
and produces an output which is filtered by
FL2 at 1.981 MHz. The 10 kc error mixer
mixes the isolated 10 kc oscillator output
with the 10-kHz spectrum signal (3.82 to
3.91 MHz) from spectrum generator elec-
tronic subassembly A2A6AS5 and produces
an output which is filtered by FL1 at 9.07
MHz. Both filter outputs are applied to
mixer Q9 whose output is tuned by trans-
former T1 to the 7.089-MHz error output
signal which is applied to the 100 cps
synthesizer electronic subassembly
A2ABA4,

h. 100 CPS SYNTHESIZER ELEC-
TRONIC SUBASSEMBLY A2A6A4. - In all
of the R-1051D/URR operating modes,

100 cps synthesizer electronic subassembly
A2A6A4 (figure 4-8) generates a 7.0998- to
7.1012-MHz signal for application to 100 kc
synthesizer electronic subassembly A2A6A2.
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Figure 3-3. Antenna Overload, Simplified Schematic Diagram
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b. RF AMPLIFIER V1. - RF amplifier
V1 circuit (figure 3-4), which forms a part
of rf amplifier electronic assembly A2A4,
amplifies the rf input signal from the
antenna for application to rf amplifier V2.
The following paragraphs describe the
operation of this circuit in detail.

The signal from the antenna over-
load circuit passes through contacts 6 and
8 of relay A38Kl1 and is applied to the
primary of transformer T1 in the mega-
cycle assembly. The megacycle assembly

is composed of a double-tuned circuit with
capacity coupling. The secondary of trans-
former T1 forms a parallel-tuned circuit
with capacitor C2 in series with a capaci-
tance network composed of capacitors C19,
C20, and the capacitors onrotor assemblies
A30 and A31. The signal is coupled from
transformer T1 to transformer T2 by ca-
pacitor Cl. Capacitor C1 is replaced by
tuned trap L1, C1 on assemblies A12 and
Al3. Transformer T2 forms a parallel-
tuned circuit with capacitor C3 in series
with a capacitance network composed of
capacitors C8, C9, and the capacitors on
rotor assemblies A32 and A33. Crystal
Y1 is used only on assemblies A9, AlQ,
and A19.

Megacycle assemblies A2 through
A29 are automatically switched into the
circuit for each setting of the MCS controls
(2 through 29 MHz). Transformers T4, T3,
and T2 are located on different megacycle
assemblies, The values of the components
on these assemblies are shown in chart C
on figure 5-12. For each of the ten settings
of the 100 kc (KCS) control, different
combinations of capacitors on the A30 and
A33 rotor board (C1 through C9 and C10
through C19) are switched into the circuit.
The values of these components are shown
in chart B on figure 5-12. For each of the
ten settings of the 10 ke (KCS) control,
different capacitors on the A31 and A32
rotor board (C1 through C9) are switched
into the circuit. The values of these com-
ponents are shown in chart A on figure 5-12.

The signal from the megacycle
assembly is applied through parasitic
suppressor FL1 and coupled by capacitor
C1 to the control grid of rf amplifier V1.
Screen voltage (110 Vdc) for rf amplifier
V1 is applied through decoupling resistor
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AlR4, Plate voltage (110 Vdc) for rf "
amplifier V1 is applied through decoupling ﬁ
resistor A1R4 and transformer T3. The
agc for rf amplifier V1 is applied to volt-
age divider A1R1, AIR2 from step agc
circuit in if./audio amplifier electronic
assemblies A2A2 and A2A3. From the
voltage divider, the agc is applied through
resistor R1 to the control grid of rf am-
plifier V1 to vary the gain of the stage
according to the strength of the received
signal. The cathode bias for rf amplifier
V1 is developed across resistors R2 and
Al1R3. Capacitors C2, C3, C4, A2C1, and
A2C2 are rf bypass capacitors.

The output circuit of rf amplifier
V1 consists of transformer T3, which
forms a parallel-tuned circuit with capaci-
tor C4 in series with a capacitance network
composed of capacitors C11, C12 and the
capacitors on circuit board assemblies A34
and A35. The circuit description presented
earlier holds true for this tuned circuit,
except that the 100-kHz capacitors are
located on the A34 assembly and the 10-
kHz capacitors are located on the A35
assembly.

The rf input signal is amplified by
rf amplifier V1, for application to rf
amplifier V2.

c¢. RF AMPLIFIER V2. - RF am~
plifier V2 (figure 3-5), which forms a
part of rf amplifier electronic assembly ’ |
A2A4, amplifies the signal from rf am- :
plifier V1 for application to the high-
frequency mixer in rf translator electronic
subassembly A2A6A6. The following para-
graphs describe the operation of this circuit
in detail,

The signal from rf amplifier V1 is
coupled through capacitor C5 and parasitic
suppressor FL2, and is applied to the con-
trol grid of rf amplifier V2. Screen volt-
age (110 Vdc) for rf amplifier V2 is applied
through decoupling resistor A1R6. Plate
voltage (110 Vdc) for rf amplifier V2 is
applied through decoupling resistor A1RS6,
the primary rf transformer T4, and para-
sitic suppressor FL3. Capacitor C7 is an
rf bypass capacitor. The agc voltage from
the step agc circuit in if./audio amplifier
electronic assemblies A2A2 and A2A3 for
rf amplifier V2 is attenuated by a voltage -
divider composed of resistors R4 and RS,
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Figure 3-5. RF Amplifier V2, Simplified Schematic Diagram

smoothed by capacitor C10, and is applied
to the control grid through resistor R3.
The agc varies the gain of the stage accord-
ing to the strength of the received signal.
The cathode bias for rf amplifier V2 is
developed across resistor A1R5. The out-
put circuit for rf amplifier V2 consists of
transformer T4, which forms a parallel-
tuned circuit with capacitor C5 in series
with a capacitance network composed of
capacitors C13, C14 and the capacitors on
rotor assemblies A37 and A36. The circuit

ORIGINAL

description in paragraph 3-3b holds true
for this tuned circuit, except that the 100-
kHz capacitors are located on the A37 as-
sembly and the 10-kHz capacitors are lo-
cated on the A36 assembly.

The amplified signal from rf
amplifier V2 is applied to high frequency
mixer Z1 in rf translator electronic sub-
assembly A2A6A6.

d. HIGH FREQUENCY MIXER. - High
frequency mixer Z1 (figure 3-6), which
forms a part of rf translator electronic
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subassembly A2A8A6, mixes the signal
from rf amplifier V2 in rf amplifier elec~
tronic assembly A2A4 with the MHz injec-
tion frequency from mc level control A4 in
mc synthesizer electronic subassembly
A2A6A1. The following paragraphs de-
scribe the operation of this circuit in detail.

The 2- to 30-MHz signal from rf
amplifier A2A4V2 is applied across a peak
noise limiter composed of diodes CR19 and
CR20 to RF GAIN potentiometer R52. A
portion of this signal is coupled from the
wiper of R52 through capacitor C63,
switching diode CR18, angd transformer T7
to integrated circuit Z3. The MHz injec-
tion, 2.5 to 23.5 MHz in frequency, is
coupled by capacitor C62 to integrated
circuit Z3, Here, high-frequency mixing
occurs. The output of integrated circuit
Z3, containing both the applied frequencies
and the sum and difference frequencies, is
applied through transformer T6, switching
diode CR15, and capacitor C48 to a filter
network. In the R-1051D/URR, bias volt-
age is continuously applied to keep switch-
ing diodes CR16 and CR17 off and CR18 and
CR15 on.

The mixer output is fed to either
channel of a two-channel filter network
accordingly as bias is applied to switching
diodes CR10 through CR13 from hi/lo filter
relay A2K2. For 10-band operation, diodes
CR13 and CR11 are biased off while diodes
CR12 and CR10 are biased on, passing the
signal through capacitor C45 and filter
FL1. The pass frequency of filter F1.1,
19.5 to 20.5 MHz, corresponds to the de-
sired output of the high frequency mixer
for lo-band operation. Chokes L13, L10,
and L8 prevent signal leakage through the
switching diode bias path. For hi-band
operation, diodes CR12 and CRI10 are
biased off while diodes CR13 and CR11 are
biased on, passing the signal through ‘
capacitor C44 and filter FL2. The pass
frequency of filter FL2, 29.5 to 30.5 MHz,
corresponds to the desired output of the
high frequency mixer for hi-band operation.
Chokes L11, L10, and L9 prevent signal
leakage through the switching diode bias
path. For either band, output of high fre-
quency mixer Z1 is sent to mid frequency
mixer Z2.
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e. MID FREQUENCY MIXER. - Mid
frequency mixer Z2 (figure 3-7), which
forms a part of rf translator electronic sub-
assembly A2A6A6, mixes the signal from
the high frequency mixer with the 100-kHz
injection frequency from 100 kc synthesizer
electronic subassembly A2A6A2. The
following paragraph describes the operation
of the circuit in detail.

Either the 19.5 to 20.5 MHz or
29.5 to 30.5 MHz signal from high frequency
mixer A2A6A6A1Z3 and the appropriate
filter network is coupled through capacitors
38 and C37, switching diode CR9, and
transformer TS to integrated circuit Z2.
The 100-kHz injection, in 100-kHz incre-
ments, either between 22.4 and 23.3 MHz
(lo~band) or between 32.4 and 33.3 MHz
(hi-band), is coupled by capacitor C34 to
integrated circuit Z2. Here, mid-frequency
mixing occurs. The output of integrated
circuit Z2, containing both the applied fre-
quencies and the sum difference frequencies,
is applied through transformer T4,
switching diode CR6, and capacitors C25
and C24 to filter F13. In the R-1051D/URR,
bias voltage is continuously applied to keep
switching diodes CR7 and CRS8 off and CR9
and CR6 on. The output of filter FL3, 2.8
to 2.9 MHz, is the desired output of mid
frequency mixer A2A6A6Z2 and is sent to
low frequency mixer A2A6A6Z3.

f. LOW FREQUENCY MIXER. - Low
frequency mixer Z3 (figure 3-8), which
forms a part of rf translator electronic
subassembly A2A6A6, mixes the signal
from the mid frequency mixer with the 1-
and 10-kHz injection frequency from 1 and
10 kc synthesizer electronic subassembly
A2A6A3. The following paragraph de-
scribes the operation of this circuit in
detail.

The 2.8- to 2.9-MHz signal from
mid frequency mixer A2A6A6A1Z2 and
filter FL3 is coupled through capacitors
C18 and C20, switching diode CR4, and
transformer T2 to integrated circuit Z1.
The 1- and 10-kHz injection, between
3.301 and 3.400 MHz in 1-kHz increments,
is coupled by capacitor C6 to integrated
circuit Z1. Here, low-frequency mixing
occurs, The output of integrated circuit
Z1, containing both the applied frequencies
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and the sum and difference frequencies, is
applied through switching diode CR3 and a
500-kHz pass filter, consisting of capaci-
tors C13, C12, and C10 and choke 12, to
amplifier Q1. In the R-1051D/URR, bias
voltage is continuously applied to keep
switching diodes CR4 and CR3 on and CR2
and CRS off. The output of amplifier Q1 at
500 kHz is the desired output of low fre-
quency mixer A2A6A6Z3 and is sent to mode
selector electronic assembly A2A1,

g. MODE GATE. - The mode gate
(figure 3-9) consists of emitter followers
Q1, Q2, and Q3, filters FL1, FL2, and
FL3, switching diodes CR1 and CR2, and
Zener diode VR1. This circuit, which
forms a part of mode selector electronic
assembly A2A1, routes the 500-kHz if. sig-
nal from rf translator electronic subassem-
bly A2A6A6, through those filters appro-
priate to the setting of Mode Selector switch
A282, to the if. amplifiers used for the
selected mode of the R-1051D/URR opera-
tion. The following paragraph describes
the operation of this circuit for all modes
of the R-1051D/URR operation.

The 500-kHz if. signal from low
frequency mixer A2A6A6A1Z1 is isolated by
emitter follower Q1 and applied to filters
FL1, FL2, and FL3. In all modes of opera-
tion other than STD BY, the output of LSB
filter FL3 is applied through emitter
follower Q3 to gain controlled if. amplifier
A2A3A2 as the LSB if. signal. In the RATT,
USB, or ISB modes of operation, +20 volts
is applied by the Mode Selector switch to
turn diode switch CR1 on, applying the out-
put of USB filter FL1 to emitter follower
Q2. In either the AM or CW modes of
operation, +20 volts is applied by the Mode
Selector switch to turn diode switch CR2 on,
applying the output of AM filter FL2 to
emitter follower Q2. The output of the
emitter follower, the USB/AM if. signal, is
sent to gain controlled if. amplifier A2A2A2,
Zener diode VR1 furnishes +10-volt regu-
lated bias, obtained from the positive 20~
volt supply, to diode switches CR1 and CR2.
Thus, when +20-volts is not applied by the
Mode Selector switch to either CR1 or CR2,
as in the LSB mode of operation, both diode
switches are biased off and no USB/AM
if. signal is produced. Whenever the
+20-volt receive bus is interrupted by the
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transmit/receive relay A2K3 or tune relay

A2K1, the mode gate is disabled and both

outputs fall to zero volts.

h., GAIN CONTROLLED IF. AM-
PLIFIER. - Gain controlled if. amplifier
A2A2A2 or A2A3A2 (figure 3-10) consists
of if. amplifiers Q1, Q4, Q5, and Q6, the
gain of which is controlled by variable gain
amplifier Q3 through dc amplifier Q2.
These circuits, which form a part of if./
aundio amplifier electronic assemblies
A2A2 and A2A3, amplify the 500-kHz if.
signal from mode gates A2A1A1 to a level
suitable for use in the product or AM
detector circuits. Gain controlled if.
amplifier A2A2A2 is used during the USB,
RATT, AM, and CW modes of operation.
Gain controlled if. amplifier in assembly
A2A3A3 is used during the LSB mode of
operation. Both circuits are used during
the ISB mode of operation. The following
paragraphs describe the operation of the
gain controlled if. amplifier circuit in
detail.

The 500-kHz if, signal from mode
gates A2A1A1 is coupled to the base of am-
plifier Q1 by capacitor C1. Operating volt-
ages for amplifier Q1 are developed from
the positive 20 Vdc applied to voltage
divider R1, R2, and emitter resistor R3.
The amplified output from amplifier Q1 is
developed across the tuned circuit con-
sisting of capacitor C3 and the primary of
transformer T1., Transformer T1 couples
the amplified if. signal to a voltage divider
network consisting of resistor R5 and dc
amplifier Q2. The action of the agc voltage
upon the combined circuits of amplifiers
Q2 and Q3 results in a nearly constant out-
put from if. amplifier Q4. AGC-controlled
dc amplifier Q2 acts as a variable shunt
resistance to control the if. signal input
level to amplifier Q4. Variable-gain
amplifier Q3 acts as a variable resistor in
series with emitter bypass capacitor C9 to
control the amount of degeneration in the
circuit of amplifier Q4. The agc voltage is
applied to the base of dc amplifier Q2
through voltage divider R6, CR1, and RT.
Diode CRL1 is a silicon diode used for tem-
perature compensation., An increase in
temperature that would normally increase
the rate of conduction of dc amplifier Q2
also lowers the forward resistance of
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diode CR1. This results in a lower voltage
at the base of dc amplifier Q2, thereby
compensating for the temperature change.
The collector-emitter circuit of dc am-
plifier Q2 acts as a variable shunt resistor
that varies inversely with the if. signal
strength. A strong if. signal causes an in-
crease in the agc voltage which is applied
to the base of dc amplifier Q2. This places
a larger forward bias on dc amplifier Q2,
causing a higher rate of conduction. This
reduces the level of the 500-kHz if. signal
that is coupled to the base of amplifier Q4
by capacitor C7T.

The voltage dropped across re-
sistor R8 varies with the rate of conduction
of dc amplifier Q2. Therefore, increased
conduction increases the voltage drop and
decreases the voltage across voltage
divider R38, R39. This reduces forward
bias, rate of conduction, and increases
collector-emitter resistance of the variable-
gain amplifier and the degeneration in the
circuit of if. amplifier Q4. When the if.
signal disappears, the level of the age volt-
age drops, biasing dc amplifier Q2 to cut-
off. This causes a reduced voltage drop
across resistor R8, and an increased volt-
age across divider network R38, R39., The
resulting increase in forward bias on
variable-gain amplifier Q3 will increase its
rate of conduction, resulting in a decreased
collector-emitter resistance and a decrease
in the degeneration in the circuit of am-~
plifier Q4.

The output from voltage divider R5,
Q2 is coupled to the base of if. amplifier Q4
by capacitor C7. Operating voltage for if.
amplifier Q4 is developed from the positive
20 Vdc applied to voltage divider R10, R11,
and emitter resistor R12. The amplified
output from if. amplifier Q4 is developed
across the tuned circuit consisting of
capacitor C8 and the primary of transformer
T2.

The output from transformer T2 is
coupled to the base of if. amplifier Q5 by
capacitor C10 and is applied to the step age
circuit. Resistor R13 serves as the load
resistor for transformer T2 and increases
the bandwidth of the circuit. Operating
voltage for if. amplifier Q5 is developed
from the positive 20 Vdc applied to voltage
divider R14, R15, and emitter resistor
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network R16 and R17. A small amount of
degeneration (developed by resistor R17) is
used to increase the stability of if. amplifier
Q5. The amplified output from transistor
Qb is developed across the tuned circuit
consisting of capacitor C11 and the primary
of transformer T3.

The amplified if. signal at the
secondary of transformer T3 is coupled to
the base of if. amplifier Q6 by capacitor
C13. Resistor R18 serves as the load re-
sistor for transformer T3 and increases
the bandwidth of the circuit. Operating
voltage for Q6 is developed from the posi-
tive 20 Vdc applied to voltage divider R19,
R20 and emitter resistors R21 and R22.
IF. amplifier Q6 is the last stage of am-
plication in gain controlled if. amplifier
A2. The gain of amplifier Q6 is controlled
by the amount of degenerative feedback
developed by potentiometer R22. The
output from if. amplifier Q6 is developed
across the tuned circuit consisting of
capacitor C14 and the primary of trans-
former T4. The center-tapped secondary
of transformer T4 develops a balanced
output across load resistor R23. Trans-
former T4 couples the if. output to
product/am. detector A3.

i. PRODUCT DETECTOR. ~ The
product detector portion (figure 3-11) con-
sists of transistor stages A3Q1 and A3Q2
connected in a balanced mixer configuration.
This circuit, which forms a part of if./
audio amplifier electronic assemblies A2A2
and A2A3, extracts intelligence from the
USB, LSB, ISB, or RATT 500-kHz if,
signals. Product detector A2A2A3 is used
during the USB and RATT modes of opera-
tion. Product detector A2A3A3 is used
during the LSB mode of operation. Both
product detectors are used during the ISB
mode of operation. Neither product detec-
tor is used during the AM or CW modes of
operation. The following paragraphs de-
scribe the operation of the product detector
circuits in detail.

The base operating voltage for
transistors A3Q1 and A3Q2 (developed by
voltage divider A2R24, A2R25 from the
positive 20 Vdc applied to it from relay
A2K3 on the main frame) is applied through

-the secondary of transformer A2T4. Re-

gistor A2R23 is the load resistor for
ORIGINAL
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Figure 3-11. Product Detector, Simplified Schematic Diagram

transformer A2T4. The emitter operating
voltage is applied to transistors A3Q1 and
A3Q2 through bias resistors A3R2 and
A3R4 from the Mode Selector switch on the
front panel. (The emitter operating voltage
for the product detector in assembly A2A2
is present only during the USB, RATT, and
ISB modes of operation. The emitter
operating voltage for the product detector
in A2A3 is present only during the LSB and
ISB modes of operation.) Because of the
center tap (ac ground) on the secondary of
transformer A2T4, the 500-kHz if. signals
coupled to the bases of the product detector
transistors are of equal magnitude, but
180 degrees out of phase with each other.
A 500-kHz injection signal from
500 kc gate A2A1A2 is coupled to the emit-
ters of transistors A3Ql and A3Q2 by ca-
pacitors A3C1 and A3C4, respectively.
Resistors A3R1 and A3R3 provide isolation
between the emitters of transistors A3Q1
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and A3Q2. The 500-kHz injection and
500-kHz if. signals are mixed in the two
stages, resulting in an output consisting
of the sum of the two signals, the difference
of the two signals, and the two individual
signals. Capacitors A3C2 and A3C3 bypass
the sum of the two signals to ground.
Since the circuit is balanced, the outputs
from transistors A3Q1 and A3Q2 that are
developed across transformer A3T1 are
180 degrees out of phase with each other.
This results in canceling of the 500-kHz
carrier and 500-kHz if. signals. Trans-
former A3T1 has an audio frequency re-
sponse that will attenuate (into the noise
region) any of the rf signals not previously
canceled. The difference of the two signals
is the desired intelligence, and it is devel-
oped across the primary of transformer
A3T1. The detected intelligence is coupled
to the LINE LEVEL control

by transformer A3T1.
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jo AM DETECTOR. - The AM detec-
tor portion of A2A2A3 or A2A3A3 (figure
3-12) consists of if. amplifier A3Q3, diode
detector A3CR2, and audio amplifier A1Q9.
These circuits, which form a part of if./
audio amplifier electronic assemblies
A2A2 and A2A3, extract the intelligence
from the 500-kHz if. signals in the CW and
AM modes of operation. The AM detector
circuit in A2A2 is used during the CW and
AM modes of operation. The AM detector
circuit in A2A3 is not used in any mode of
operation. The following paragraphs de-
scribe the operation of the AM detector
circuit in detail.

The 500-kHz if. signal is coupled
to the base of transistor A3Q3 by trans-
former A2T4. The base operating voltage
for transistor A3Q3 (developed by voltage
divider A2R24, A2R25 from the 20 Vdc
applied to it from relay A2K3 on the main
frame) is applied through the secondary
of transformer A2T4, The emitter opera-
ting voltage for amplifier A3Q3 is the 20
Vdc applied through diode A3CR1 and re-
sistor A3R5 from the Mode Selector switch
on the front panel. Diode A3CR1 prevents
any incidental base currents in amplifier
A3Q3 from affecting the operating voltage
for the product detector when operating in
any mode other than AM or CW. The am-
plified output from amplifier A3Q3 is
developed across the tuned circuit con-
sisting of capacitor A3C6 and inductor
A3L1l, In the CW mode of operation, the
BFO signal from mode selector electronic
assembly A2A1l is mixed with the 500-kHz
if. signal in the tuned circuit. The output
from the tuned circuit is detected by diode
A3CR2, Capacitor A3CT7 bypasses any rf
passed by diode A3CR2 to ground. This
ensures that the ac voltages developed
across A3R36 will be the voice signals ex-
tracted from the AM signal or the audio
difference between the 500-kHz if. and the
BFO frequency during the CW mode of
operation.

The audio signals developed across
resistor A3R6 are coupled to the base of
amplifier A1Q9 by capacitor A1C12. The
base operating voltage for amplifier A1Q9
is developed by voltage divider A1R27,
A1R28 from the positive 20 Vdc applied to
it from relay A2K3 on the main frame.
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The emitter operating voltage is applied
through emitter resistors A1R29 and
A1R30 from the 20 Vdc present at the Mode
Selector switch on the front panel. De-
generation (developed by resistor A1R30)
controls the gain and improves the distor-
tion characteristics of amplifier A1Q9.
The output of amplifier A1Q9 is applied to
the USB LINE LEVEL control

(see figure 3-11).

k. AUDIO AMPLIFIER. - The audio
amplifier portion of A2A2A2 and A2A3A2
(figure 3-13) consists of audio amplifier
Q7, emitter follower Q8, and push-pull
amplifier Q9, Q10. These circuits, which
form a part of if./audio amplifier elec-
tronic assemblies A2A2 and A2A3, amplify
the audio signals from the USB or LSB
LINE LEVEL control to a level suitable
for driving the headset and the remote
audio output accessory. The audio am-
plifier portion of assembly A2A2 is used
during the USB, RATT, AM, and CW modes
of operation. The audio amplifier portion of
assembly A2A3 is used during the LSB
mode of operation. Both audio amplifiers
are used during the ISB mode of operation.,
The audio amplifier circuits are energized
during transmit operation to allow the
operator to monitor the respective side-

"tones. The following paragraphs describe

the operation of the audio amplifier circuit
in detail.

The audio signals present at the
USB or LSB LINE LEVEL control are
coupled to the base of audio amplifier Q7
by capacitor C17, (The audio signals are
applied from either the product detector,
AM detector, or connector J4 on the rear
of the R-1051D/URR.) The operating volt-
age for amplifier Q7 is developed by volt-
age divider R26, R27, R28 and emitter re-
sistors R31 and R32 from the positive 20
Vdc applied to them from the Mode Selector
switch on the front panel. Capacitor C18
and resistor R26 perform a decoupling
function to prevent any fluctuations in line
voltage from affecting the operation of
amplifier Q7. Capacitor C20 is an emitter
bypass capacitor. Negative feedback is
produced by coupling the output from
transformer A2A2T1 or A2A3T1 back to
the emitter of amplifier Q7 through
capacitor C19, Resistors R30 and R31
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Figure 3-12. AM Detector, Simplified Schematic Diagram

form a voltage divider for providing the
desired amount of feedback to the emitter
of amplifier Q7. The RC network consisting
of capacitor C26 and resistor R29 provides
high-frequency suppression to maintain the
frequency response of the circuit within the
required limitations.

The amplified audio output from
amplifier Q7 is developed across resistor
R29 and is applied directly to the base of
emitter follower Q8. Operating voltage for
emitter follower Q8 is developed by emitter
resistor R34 from the positive 20 Vdc from
the Mode Selector switch on the front panel.
Emitter follower Q8 provides the necessary
isolation and impedance matching between
amplifier Q7 and push-pull amplifier Q9,
Q10. Resistor R33 is the collector re-
sistor, which is bypassed by capacitor C22.
The output from emitter follower Q8 is
developed across the primary of trans-
former T5.

Transformer T5 couples the out-
put from emitter follower Q8 to the bases
of push-pull amplifier Q9, Q10. The base
operating voltage for the push-pull amplifier
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is developed by voltage divider R35, R36
from the positive 28 Vdc from tune relay
A2K1 (located on the main frame). This
operating voltage is applied through the
secondary of transformer T5. Emitter
operating voltage for the push-pull am-
plifier is the positive 28 Vdc from tune
relay A2K1 (on the main frame), which is
applied through resistor R37 and the pri-
mary of transformer A2A2T1 or A2A3T1.
The 28 Vdc is interlocked through relay A2K1
to enable the audio output to be shut off when
the k-1051D/URR is being tuned. This pre-
vents spurious feedback from affecting the
tuning. The amplified output from push-pull
amplifier Q9, Q10 is developed across the
primary of transformer A2A2T1 or A2A3T1.
Transformer A2A2T1 or A2A3T1 couples the
audio signals to the PHONES jacks on the
front panel for monitoring with the headset,
and to the appropriate line level control
A2R1 (LSB) or A2R2 (USB). The AUDIO
LEVEL meter is connected across the re-
mote audio output. This meter provides an
indication of the level of audio on the remote
output lines.

ORIGINAL




R-1051D/URR NAVSHIPS 0967-878-~3010 Figure

FUNCTIONAL DESCRIPTION 3-13
,y(&
A
{
Q7 [
AUIDO AMPLIFIER  EMITTER FOLLOWER
+20vDC +20V DC +28v0C
ALL MODES ALL MODES INTLKD
n2s + 2
[ i'vm
* PUSHoPULL
e -
| T AMPLIFER preiitte AzMI >:5:gs
AUDIO INPUT R2r $
o ' S o[ VTP
(SBuseE LEVEL] o o
— (9] —
contmoL (see 2O ! v A)M,m
FIGURE 3-11) 1 4 m‘_J_. AZR4- OUTPUT
¥ | A2RS 3 70 PHONES
n292 2500 |
. w T SEE NOTE( JACKS
ICZS ~CH 1
L 4

CAUTION

WHEN MAKING RESISTANCE CHECKS AT
SEMI-CONDUCTOR DEVICES,USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
SO AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONDUCTOR DEVICE DUE TO
THE METER'S INTERNAL VOLTAGE.

NOTES!

I. A2RS 1S THE {USB PHONE LEVEL] CONTROL AND IS CONNECTED
WHEN ASSEMBLY A2A2 )S ENERGIZED. A2R4 IS THE

LSB PHONE LEVEL | CONTROL AND IS CONNECTED WHEN

ASSEMBLY A2A3 IS ENERGIZED.
2. [ ] INDICATES EQUIPMENT MARKING.

3. REFERENCE DESIGNATION PREFIX A2A3A20R A2A2A2.

Figure 3-13. Audio Amplifier, Simplified Schematic Diagram

1. 500 KHZ FILTER AND GATE. -
The 500 kHz filter and gate A2A1A2 (figure
3-14), which forms a part of mode selector
electronic assembly A2A1, gates the 500-
kHz if. signal from the 1 mc divide-by-two
circuit in frequency standard electronic
assembly A2A5 to the product detector cir-
cuit in if./audio amplifier electronic assem-
blies A2A2 and A2A3. The 500-kHz gate
circuit is used only during the LSB, RATT,
USB, and ISB modes of operation. The
following paragraphs describe the operation
of this circuit for each of the indicated
modes of operation in detail.

(1) LSB, RATT, AND ISB
OPERATION. - The 500-kHz local carrier
signal from the 1 mc divide-by-two circuit
is coupled by capacitor C2 to the anode of
gating diode CR1. To explain the bias
development for gate CR1, assume that

ORIGINAL

gate CR1 is removed from the circuit. In
LSB, RATT, USB, and ISB modes, 20 Vdc
is applied to voltage divider R1, R5, R6
and voltage divider R2, R3, R4. This pro-
duces a voltage of approximately 18.8 Vdc
at the junction of resistors R3 and R4, and
approximately 6.7 Vdc at the junction of
resistors R5 and R6. Returning gating
diode CR1 would result in forward biasing.
Since the gate is forward-biased, the 500-
kHz if. signal is allowed to pass and is
coupled by capacitor C4 to the product de-
tector to be used in demodulating.
(2) AM AND CW OPERATION, -

In AM and CW modes, gating diode CR1 is
reverse-biased by removing the 20 Vdc
from voltage divider R2, R3, R4, thereby
blocking the 500-kHz if. signal.

m. STEP AGC. - The step agc cir-
cuit portion of A2A2A1 and A2A3A1
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REF. DESIG. PREFIX A2AIA2.

Figure 3~14. 500 kHz Filter and Gate, Simplified Schematic Diagram

(figure 3-15) consists of if. amplifiers Q7
and Q8, time detector CR5, hang detector
CR4, coincidence detector Q6, switch Q5,
preamplifier Q11 and associated switch
Q10, preamplifier Q12 and associated
switch Q13, emitter follower Q4, and dc
amplifiers Q1, Q2, and Q3. These circuits,
which form a part of if./audio amplifier
electronic assemblies A2A2 and A2A3,
produce the automatic gain control (agc)
voltages, which are used in the gain-~
controlled if. amplifier circuits and the rf
amplifier circuit. (Refer to paragraphs
3-3c and 3-3h.) The step age portion of
if./audio amplifier electronic assembly
A2A2 is used during the USB, AM, RATT,
and CW modes of operation. The step agc
portion of if./audio amplifier electronic
assembly A2A3 is used during the LSB
mode of operation. Both step agc circuits
are used during the ISB mode of operation.
The following paragraphs describe the
operation of the step agc circuit in detail.
The 500-kHz if. output from gain
controlled if. amplifier A2Q4 (paragraph
3-3h) is coupled to the base of if. amplifier
Q8 by capacitor C4. The operating voltage
for if. amplifier Q8 is developed by voltage
divider R23, R26 and emitter resistor R22
from the positive 20 Vdc applied through
the Mode Selector switch on the front panel.
The output of if. amplifier Q8 is developed
across the tuned circuit consisting of
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capacitor C10 and the primary of trans-
former T2. Resistors R24 and R25 func-
tion together to increase the bandwidth of
the amplifier circuit, The gain of if. am-
plifier Q8 is controlled by potentiometer
R25. Capacitor C11 is the emitter bypass
capacitor,

The output from transformer T2
is coupled to the base of if. amplifier Q7
by capacitor C9. Resistor R21 serves as
the load for transformer T2. The operating
voltage for if. amplifier Q7 is developed by
voltage divider R20, R21 from the 20 Vdc
applied from the Mode Selector switch on
the front panel. The emitter voltage of
if. amplifier Q7 is supplied through emitter
resistor R18 with positive 20 Vdc applied by
preamplifier Q12 and associated switch
Q13 when the AGC switch on the front panel
is set at either SLOW or FAST. When the
AGC switch is set at OFF, if. amplifier
Q7 and the entire agc function are disabled.
The output from if. amplifier Q7 is devel-
oped across the tuned circuit consisting of
capacitor C8 and the primary of transformer
T1. Capacitor C7 is the emitter bypass
capacitor.

Two outputs, identical in frequency
and polarity but differing in amplitude by
20 percent, are taken from transformer T1.
The smaller of the two outputs (designated
by E) is applied to hang detector CR4,
where it is rectified and used to charge
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capacitor C3. The resistive network, con-
sisting of resistors R16, R15, and therm-
istor RT1, compensates for variations in
the input to hang detector CR4 that result
from temperature changes. The charge on
capacitor C3 is the emitter bias for coin-
cidence detector Q6. The larger of the two
outputs (designated 1.2E) is applied to time
detector CR5, where it is rectified and
used to charge capacitor C5. The dc volt-
age at capacitor C5 is the base bias for
coincidence detector Q8.

When a signal is present, coin-
cidence detector Q6 is back-biased, due to
the voltage (1.2E) on the base and the volt-
age (E) on the emitter. When the antenna
signal is removed, capacitor C5 discharges
through resistor R19, and capacitor C3
discharges through R13. The capacitors
will discharge until the voltage on capaci-
tor C5 and capacitor C3 are equal, thereby
forward-biasing coincidence detector Q6
and causing it to conduct., Capacitors C3
and C5 then discharge at the same rate to
ground, through the small emitter-to-
collector resistance of coincidence detector
Q6. I, during this process, new signal
information is received, the step agc cir-
cuit will immediately reset itself on the
new information, as described previously.

The strength of the input signal
determines the level to which capacitor C3
charges and, while discharging through
resistor R13, determines the base bias on
emitter follower Q4. The hang time of the
hang detector and time detector circuits
are of sufficient duration so that the charge
across capacitor C3 remains relatively
constant during the reception of inter-
mittent voice signals. When the AGC
switch on the front panel is set at SLOW,
preamplifier Q11 and associated switch
Q10 connect capacitor C14 in parallel with
capacitor C3, greatly increasing the agc
delay. The collector voltage for emitter
follower Q4 is applied through resistor
R31.from the Mode Selector switch on the
front panel. When a signal is present, the
charge on capacitor C3 will forward-bias
emitter follower Q4, causing it to conduct.
This places a voltage across resistor R12
(R12 is switched to ground when AGC
switch is set at SLOW or FAST), which is
the base bias for dc amplifier Q3. The
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collector voltage for dc amplifier Q3 is
developed across resistor R11 from the
positive 20 Vdc applied to it from the

Mode Selector switch on the front panel.
Since the emitter of dc amplifier Q3 is
essentially at ground (through resistor R9),
an output from emitter follower Q4 will
forward-bias dc amplifier Q3, causing it
to conduct. The resulting voltage developed
across emitter resistor R9 is applied to the
gain-controlled if. amplifiers as the re-
quired agc voltage. Resistor R9 and capa-
citor C2 constitute an RC network to filter
any leakage (500-kHz if.) signal from the
agc voltage.

With no signal output, the collec-
tor of dc amplifier Q3 is biased at 20 Vdc.
This same voltage is the base bias for dc
amplifier Q2. Voltage divider R7, R8
develops a bias of approximately 17.1 Vdc
on the anode of diode CR2 from the positive
20 Vdc applied to it from the Mode Selector
switch on the front panel. The signal
strength determines the rate of conduction
of dc amplifier Q3 and the resulting volt-
age drop across resistor R11. Therefore,
with an increase in signal strength, the
voltage drop across resistor R11 will in-
crease, and the base bias on dc amplifier
Q2 will decrease. If diodes CR2 and CR3
were not in the emitter circuit of dc
amplifier Q2, the signal strength would
have to be of such magnitude as to cause
a 3-volt drop across resistor R11 before
dc amplifier Q2 would become forward-
biased and conduct. Since the if. and rf
agc voltages are both taken from the output
from dc amplifier Q3, both circuits would
have the same agc threshold. Since the rf
circuits of a receiver determine its sen-
sitivity to weak signal reception, and the
application of an agc voltage to these cir-
cuits tends to decrease this weak signal
capability, it is desirable to delay the ap-
plication of agc to the rf amplifier circuits
until the received signal strength has
reached a sufficient signal-to-noise ratio.
Therefore, diodes CR2 and CR3 are
placed in the emitter circuit of dc ampli-
fier Q2. Together, these diodes drop the
emitter voltage of the dc amplifier an
additional 0.8 Vdc. Therefore, the signal
strength must be of sufficient magnitude to
cause an additional 0.8-volt drop across
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resistor R11 before dc amplifier Q2 be-
comes forward-biased and conducts.
Therefore, the age threshold for the rf
amplifier circuits is at a higher signal in-
put level than that of the if, amplifier cir-
cuit. The RF GAIN control is used to de-
sensitize the rf and if. amplifier circuits
when receiving strong signals when the AGC
switch is set at OFF. When the RF GAIN
control is varied, a dc voltage between 0.6
and 3 volts is applied to the base of dc am-~
plifier Q2 through resistor R12, thus
forcing dc amplifier Q2 to conduct even in
the absence of if, signals.

When dc amplifier Q2 conducts,
the output voltage is developed across re-
sistors R5 and R6. This voltage serves as
the base bias for dc amplifier Q1 and is
adjusted by potentiometer R6. When the
AGC switch on the front panel is set at
FAST, switch Q5 grounds capacitor C1,
which stabilizes the rf agc circuitry,
thereby preventing oscillations. The opera-
ting voltage for dc amplifier Q1 is developed
by voltage divider R3, R4 from the positive
20 Vdc applied to it from the Mode Selector
switch on the front panel. With no agc
voltage, the base of dc amplifier Q1 will be
at ground potential, forward-biased. This
saturates dc amplifier Q1, resulting in
zero or slightly positive voltage at the
collector. Diode CR1 prevents any positive
levels from being applied to the rf amplifier
circuits. The voltage on the collector of dc
amplifier Q1 is the agc voltage for the rf
amplifier circuits. As the signal strength
increases, the output from dc amplifier Q2
increases, decreasing the forward-biasing
of dc amplifier Q1. The collector of dc
amplifier Q1 goes more negative as the
signal strength increases. When the signal
strength is of sufficient magnitude to cut
off dc amplifier Q1, the negative 30 Vdc
will be the agc voltage applied to the rf
amplifier circuit.

n. BFO AND AMPLIFIER. - BFO
and amplifier A2A1A3 (figure 3-16) con-
sists of modified Colpitts (Pierce) oscilla-
tor Q1 and amplifier Q2. These circuits,
which form a part of receiver mode selec-
tor electronic assembly A2A1, generate
and amplify a signal between 496.5 and
503.5 kHz and apply it to the AM detector
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in if./audio amplifier electronic assembly
A2A2, The BFO and amplifier circuit is
used only for CW operation. The following
paragraphs describe the operation of this
circuit in detail.

The frequency of the BFO is deter-
mined by the setting of the BFO FREQ
control on the front panel. The output volt-
age of this control can be varied between
6 and 20 Vdc. This voltage is applied
across voltage-variable capacitor CR1,
producing a capacitance dependent upon the
magnitude of the voltage. The output fre-
quency of oscillator Q1 is determined by
the tuned circuit consisting of voltage-
variable capacitor CR1, inductor L1, and
capacitors C2, C3, C4, C5, and C6.
Emitter-to-base feedback sustains oscil-
lations in transistor Q1. The negative
temperature coefficient characteristic of
capacitor C3 compensates for variations in
the operating parameters of transistor Q1
that result from ambient temperature
changes.

Operating voltage for oscillator
Q1 is developed from the positive 20 Vdc
applied to voltage divider R3, R4 and
emitter resistor R5 from the Mode Selector L 3
switch on the front panel. The output from
oscillator Q1 is coupled through capacitor
C7 and isolating resistor R6 to the base of
amplifier Q2. The operating voltage for
amplifier Q2 is developed from the positive i
20 Vdc applied to voltage divider R7, R8 '
and emitter resistors R9 and R11 from the
Mode Selector switch on the front panel.

The output from amplifier Q2 is applied
to the tuned circuit consisting of capacitor
C9 and inductance T1, The signal from the
tuned circuit passes through isolating
resistor R10 to the product detector circuit
in if./audio amplifier electronic assembly
A2A2, :
0. MC OSCILLATOR. - MC oscillator
A2A6A1A1A1 (figure 3-17) consists of
oscillator Ql, wideband amplifier Q2, and
emitter followers Q3 and Q4. These cir-
cuits, which form a part of mc synthesizer
electronic subassembly A2A6A1, provide
17 discrete frequencies (2.5 to 23.5 MHz)
for use in the high-frequency mixer. The
following paragraphs describe the opera-
tion of the mc oscillator in detail.
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Figure 3-16. BFO and Amplifier,
Simplified Schematic Diagram
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Figure 3-17. MC Oscillator, Simplified
Schematic Diagram
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Oscillator Q1 is a modified,
crystal-controlled Colpitts (Pierce) oscil-
lator used with crystals A2A6A1A1A2Y1
through A2A6A1A1A2Y17 to cover a fre-
quency range from 2.5 to 23.5 MHz in 17
discrete steps. Due to the wide range of
frequencies required, it is necessary to
select a capacitor (A2A6A1A1A3C1 through
A2ABA1A1A3C1T) in the feedback network
for each crystal and thus provide a uniform
output level. The oscillator feedback net-
work consists of capacitors C21 through
C24, and A2A6A1A1A3C1 through
A2ABA1A1A3C1%, voltage-variable capa~
citor CR3 and crystal A2A6A1A1A2Y1
through A2A6A1A1A2Y17. Voltage-variable
capacitor CR3 provides the necessary con-
trol for correcting any error in the fre-
quency of oscillator Q1. Resistor R2
references voltage-variable capacitor CR3
to 20 Vdc. The error voltage from the
error detector/amplifier passes through
resistor R1 to voltage-variable capacitor
CR3, where it changes the capacity and the
resonant frequency of the circuit until the
circuit is resonant at the correct frequency.
Capacitor C21 is a temperature-compensat-
ing capacitor, compensating for frequency
variations of the oscillator resulting from
temperature changes. Since capacitor C21
is in the oscillator feedback path, its tem-
perature coefficient will affect the output
amplitude of oscillator Q1. To compensate
for this, a temperature-compensating capa-
citor is used. Base bias for oscillator Q1 is
developed by voltage divider 1.2, R7, RS,
The output from oscillator Q1 is controlled
by diodes CR1 and CR2. The positive-going
limit for the signal is established by the
cathode bias on diode CR1 (developed by
voltage divider R3, R4) plus the drop of
diode CR1. The negative-going limit for the
signal is established by the anode bias on
diode CR2 (developed by voltage divider RS,
R6, RT1) minus the drop of diode CR2.
Therefore, the peak-to-peak amplitude of
the signal is limited by the established dc
reference levels. As the temperature of the
circuit varies, the forward drop of diodes
CRI1 and CR2 varies. Without compensation,
this would result in variations in the signal
amplitude. Thermistor RT1 varies the
anode bias of diode CR2 according to the
temperature changes. Therefore, the
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negative-going limit for the signal is shifted
so that the limiting region is constant., This
ensures that the amplitude of the signal does
not vary with changes in temperature.
Capacitors C19 and C23 are rf bypass capa-
citors. Resistor R10 provides degeneration
to improve the stability of oscillator Q1.
The output from oscillator Q1 is developed
across emitter resistor R10 and inductor
L3. Emitter followers Q3 and Q4 are
cascaded, direct-coupled emitter followers
that provide the required low source im-
pedance for driving the error loop, and the
mc level control Q1 is coupled to the base
of wideband amplifier Q2 by capacitor C26.

The base bias for wideband am-
plifier Q2 is developed by voltage divider
R11, R13 from the positive 20 Vdc. Emitter
resistor R14 is unbypassed to provide the
necessary degeneration. Capacitor C28
couples the signal from emitter resistor
R16 to the mc level control. Resistors R17
and R18 are isolating resistors.

p. MC LEVEL CONTROL. - The mc
level control (figure 3-18) consists of gain
control amplifier Q1, emitter follower Q2,
diode detector CR1, and differential am-
plifier Q3, Q4. These circuits, which are
part of mc synthesizer subassembly A2A6A1,
maintain the MHz injection to high frequency
mixer A2A6ABA1 at a constant amplitude
level.

Operating voltage, positive 20 Vdc,
is derived from main frame power supply
electronic assembly A2A8. The 2.5- to
23.5-MHz output of mc oscillator
A2A6A1A1A1 is applied through coupling
capacitor C1 to gate No. 1 (pin 3) of gain
control amplifier Q1, an N-channel, de-
pletion-type, dual-insulated gate MOS field
effect transistor. Resistors R1 and R2
provide bias, obtained from the positive 20-
volt supply, to gate No. 1 of transistor Q1.
AGC voltage, obtained from the output of
differential amplifier Q3, Q4, is scaled by
a voltage divider composed of resistors R4
and R5 and applied to gate No. 2 (pin 2) of
transistor Q1. Capacitor C2 smooths and
delays the agc voltage. The source, bulk,
and case of transistor Q1 (pin 4) are biased
above ground potential by a voltage divider
composed of resistors R7 and R6 which is
fed from the positive 20-volt supply. Capa-
citor C4 provides necessary degeneration.
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The amplitude-stabilized output of transistor

Q1 is obtained from the drain (pin 1) across
load resistor R3.,

CAUTION

All leads of spare transistors, type
3N140, for gain control amplifier
Q1 must be shorted together at all
times other than when actually in-
serting a spare into mc level con-
trol A2A6A1A4. To accomplish this,
insert all four leads of the transistor
into either conductive form, a metal
sleeve, or a bare metal eyelet.
When inserting such a transistor by
hand into either a shorting device or
a printed-circuit board, touch a
ground point with that same hand be-
fore and while inserting the tran-
sistor. Observing these precautions
avoids forcing destructive stray
currents through the transistor.

The output of gain control ampli-
fier Q1 is coupled by capacitor C3 to the
base of emitter follower Q2. Resistors R8
and R9 provide bias obtained from the
positive 20-volt supply to the emitter of
transistor Q2, and the collector is con-
nected to the positive 20-volt supply.
Isolated, amplitude-stabilized output is ob-
tained across emitter load resistor R10 and
is coupled by capacitor C5 to test point TP1
and to high frequency mixer A2A6A6A1Z3
as the MHz injection frequency.

The output of emitter follower Q2
is also applied through capacitor C6 across
diode detector CR1. MC level adj potentio-
meter R11 is adjusted to furnish a dc level,
obtained from the positive 20-volt supply,
as bias for detector CR1 and for the input
base of differential amplifier Q3, Q4.
Capacitor C7 and resistor R13 decouple
and filter this bias while resistor R14 and
capacitor C8 provide dc and ac return
paths, respectively, for the detector. Re-
sistor R15 and capacitor C9 average the
half-wave rectifier output plus dc bias level
and apply the resulting dc level to the input
base of differential amplifier Q3, Q4.

3-46

NAVSHIPS 0967-878-3010

R-1051D/URR
FUNCTIONAL DESCRIPTION

Transistors Q3 and Q4, biased
through potentiometer R11 and resistors
R13 through R16, comprise a dc differential
amplifier based upon current sharing by
both transistors through common emitter
resistor R18. The dc output, agc voltage
for gain control amplifier Q1, is obtained
across collector load resistor R17. This
agc voltage is fed through resistor R4 to
gate No. 2 of gain control amplifier Q1.
The agc voltage holds the output of tran-
sistor Q1 at a constant level corresponding
to the setting of mc level adj potentiometer
R11 by changing the gain of amplifier Q1
with respect to the gate No. 1 input.

q. 4.553 TO 5.453 MC OSCILLATOR.-
The 4.553 to 5.453 mc oscillator A2A6A2A1
(figure 3-19) consists of 100 kHz (KCS)
crystal switch A2A6A2S1, limiter CR1,
CR2, and oscillator Q1. These circuits,
which form a part of 100 kc synthesizer
electronic subassembly A2A6A2, produce
one of ten outputs in 100-kHz steps over the
frequency range of 4,553 through 5.453 MHz
for use in hi-band/lo-band mixer/amplifier
A2A6A2A4 and 10.747 mc mixer A2AB6A2A2,
These circuits are used in all modes of
operation. The following paragraphs de-
scribe the operation of the 4.553 to 5.453
mc oscillator in detail.

The operating voltage for the
4,553 to 5.453 mc oscillator is derived
from main frame power supply electronic
assembly A2A8. Resistor R9 and capacitor
C8 provide decoupling to prevent any inter-
action with other circuits connected to the
positive 20-Vdc supply line. Base bias for
oscillator Q1 is developed by voltage
divider R5, R7. The output frequency of
oscillator Q1 is determined by the setting
of the 100 kc (KCS) switch on the front
panel. Switch A2A6A2S1 connects the
correct crystal (A2A6A2Y1 through
A2A6A2Y10) into the circuit of oscillator
Q1 according to the desired 100 kc digit
of the operating frequency.

The output of oscillator Q1 is
controlled by diodes CR1 and CR2. The
negative-going limit for the signal is
established by the anode bias on diode CR1
(developed by voltage divider R1, R2, RT1)
minus the drop of diode CR1. The positive-
going limit for the signal is established by

ORIGINAL




R-1051D/URR NAVSHIPS 0967-878-3010 Figure
FUNCTIONAL DESCRIPTION 3-18
R1q i
420 ubty- AN e l » +20 vbhe +20V
T e R17
ACC VvVoLTAGE
- +20V
ODIFFERENTIAL
AMPLFIER I
' Q3 Q4 l
| co
+20vV $ e
= RIZ | =
‘vA'A c R'
Y Rl DETECTOR
Mc (
LeveL
: +20vV +20v 420y -I-?iOV .’J; ce c8 R4
Q2
EMITTER —
FOLLOWER
T TPr Muz
2570 |€l cs oler INVECTION
23.5 Muz .)...) — ﬁL‘II To HieH
FROM pc R9Y Y F»:ﬁguzncv
OSCILLAToR N § A2A fﬁm )
AZACAIAI ZRiIO
AR e U s
3 S -
3RS €2 3Re c4
| « :
NoTE: CAUTION

REF. DESIs, PREFIY
WITH A2ACA14 <

ORIGINAL

WHEN MAKING RESISTANGE CHECKS AT
SEMI-CONDUCTOR DEVICES,USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
SO AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONDUCTOR DEVICE DUE TO
THE METER'S INTERNAL VOLTAGE .

Figure 3-18. MC Level Control, Simplified
Schematic Diagram
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Figure 3-19, 4.553 to 5.453 MC Oscillator, Simplified Schematic Diagram

the cathode bias on diode CR2 (developed by
voltage divider R3, R4) plus the drop of
diode CR2, Therefore, the peak-to-peak
amplitude of the signal is limited by the
established dc reference levels, As the
temperature of the circuit varies, the
forward drop of diodes CR1 and CR2 varies.
Without compensation, this would result in
variations in the signal amplitude. Therm-
istor RT1 varies the anode bias of diode
CR1 according to the temperature changes.
Therefore, the negative-going limit for the
signal is shifted so that the limiting region
is constant. This ensures that the’ampli-
tude of the signal does not vary with changes
in temperature. Capacitors C2 and C3 are
rf bypass capacitors. Capacitor C4 is used
for dc blocking and is also used with capa-
citors C1, C5, and C6 to form the required
feedback network. Resistor R8 provides
degeneration o increase the stability of
oscillator Q1. The output of oscillator Q1
is developed across emitter resistors R6
and R8.

Capacitor C7 and resistor R10
couple the oscillator output to 10.747 mc
mixer A2A6A2A2. The oscillator output is
also fed through a filter, composed of
capacitors C9, C10, and C11, resistor R11,
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choke L1, and transformer T1, to hi-band/
lo-band mixer/ amplifier A2A6A2A4-A5.
r. HI-BAND/LO-BAND MIXER/
AMPLIFIER. - Hi-band/lo-band mixer/
amplifier A2A6A2A4 and portion of
A2ABA2A5 (figure 3-20) consists of mixers
A4Q1 and A4Q2, trap amplifiers A4Q3 and
A4Q4, and emitter follower A5Q1. These
circuits, which form a part of 100 kc syn-
thesizer electronic subassembly A2A6A2,
produce either a high (hi) band of injection
frequencies (32.4 to 33.3 MHz) or low (lo)
band of injection frequencies (22.4 to 23.3
MHz), used in the mid frequency mixer of
rf translator electronic subassembly
A2A6A6. The output of these circuits is
also used in 10.747 mc mixer agc circuit
A2ABA2A5 to develop the age voltage for
controlling the gain of 10.747 mc mixer
A2A6A2A2. These circuits are used in all
modes of operation. The following para-
graphs describe the operation of the hi-
band/lo-band mixer/ amplifier in detail.
Only one-half of the hi-band/lo-
band mixer/amplifier circuits are on at
any one time, depending on whether the high
(32.4 to 33.3 MHz)or low (22.4 to 23.3
MHz) band is required for mixing in rf
translator electronic subassembly A2A6A6,
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The hi~-band circuits will be discussed
first. Unless otherwise noted, all compo-
nents referenced are located on the A4
assembly.

The 27.847-MHz output from the
17.847/27.847 mc mixer is coupled to the
base of mixer Q1 by capacitor C22. The
output from the 4.553 to 5.453 mc oscil-
lator is coupled to the emitter of mixer Q1
by capacitor C1. When the hi/lo band
control line is at ground potential, base
bias will be provided for mixer Q1 and
trap amplifier Q3 by voltage divider R4,
R6 and voltage divider R13, R14, respec-
tively. Resistor Rl is the emitter resistor.
Capacitor C4 is an rf bypass capacitor. At
the same time, mixer Q2 and trap amplifier
Q4 will be rendered inoperative by the
ground potentials applied to the emitter
base-bias circuits from the hi/lo band con-
trol line. The output from mixer Q1 is a
frequency in the band from 32.4 to 33.3
MHz. All other products of the mixer, ex-
cept for a small amount of the 27.847 MHz,
are eliminated by the triple-tuned filter
composed of inductors L1 and L2, trans-
former T1, and capacitors C7, C10, C1},
C14, and C15. From the triple-tuned
filter, the signal is coupled through capa-
citor C18 to the base of amplifier Q3. The
emitter circuit of trap amplifier Q3 (capa-
citor C20 and inductor L3) is parallel-
tuned to 27.847 MHz. At 27.847 MHz, the
trap provides degeneration to eliminate
effectively the 27,847 MHz from the output
signal. Resistor R11 and capacitor C27
provide decoupling for trap amplifier Q3.
Resistor R17 is the emitter bias resistor,
which is rf bypassed by capacitor C23.
The output of trap amplifier Q3 is develop-
ed across resistor R21 and is coupled by
capacitor A5C1 to the base of emitter
follower A5Ql. Base bias for emitter
follower Q1 is provided by voltage divider
A5R1, A5R2. Inductor A5L1 and A5C3
provide the necessary filtering for the 20-
Vdc line voltage. The output of emitter
follower A5Q1 is developed across emitter
resistor A5R3 and is coupled by capacitor
ABC5 to the mid frequency mixer of rf
translator electronic subassembly A2A6A6.
The output of emitter follower A5Q1 is also
applied to 10.747 mc mixer agc A2A6A2A5,
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The lo-band circuits are identical
to the hi-band circuits. When the hi/lo band
control line is at +20 Vdc, operating volt-
ages are applied to the emitters and bases
of mixer Q2 and trap amplifier Q4. At the
same time, the +20 Vdc is applied to the
bases of mixer Q1 and trap amplifier Q3,
thereby providing back bias for the tran-
sistors, since the emitters are at +20 Vdc
also. The 17.847-MHz output from the
17.847 mc mixer is coupled to the base of
mixer Q2 by capacitor C6. The output from
the 4.553 to 5.453 mc oscillator is coupled
to the emitter of mixer Q2 by capacitor C2.
The output of mixer Q2 is a frequency in
the band from 22.4 to 23.3 MHz. All other
products of the mixer, except for a small
amount of the 17.847-MHz signal, are
eliminated by the triple-tuned filter
composed of inductors L4 and L5, trans-
former T2, and capacitors C9, C12, C13,
and C16, and C17. From the triple-tuned
filter, the signal is coupled by capacitor
C19 to the base of trap amplifier Q4. The
emitter circuit of trap amplifier Q4 is
parallel-tuned to 17.847 MHz to eliminate
the 17.847-MHz signal, The output of
trap amplifier Q4 is developed across
resistor R22. Resistor R23 compensates
for the difference between hi-band trap
amplifier Q3 output and lo-band trap
amplifier Q4 output. Lo-band output is
coupled by capacitor A5C2 to the base of
emitter follower A5Q1. The output of
emitter follower A5Q1 is applied to 10.747
mc mixer agc A2A6A2A5 and the mid fre-
quency mixer in rf translator electronic
subassembly A2A6AS6.

s. 5.18 TO 5.25 MC OSCILLATOR. -
The 5.16 to 5.25 mc oscillator A2A6A3A1
(figure 3-21) consists of 10 ke (KCS) crystal
switch A2A6A3A681, limiter circuit CR1,
CR2, oscillator Q1, and buffer amplifier
Q2. These circuits, which form a part of
1and 10 kc synthesizer electronic subassem~
bly A2A6A3, produce one of ten outputs in
10-kHz steps over the frequency range of
5.16 through 5.25 MHz for use in 1 and 10 kc
output mixer A2A6A3A3, and 9.07 mc error
mixer A2A6A3A4. These circuits function
in all modes of operation. The following
paragraphs describe the operation of the
5.16 to 5.25 mc oscillator in detail.
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Figure 3-21. 5.16 to 5.25 MC Oscillator, Simplified Schematic Diagram

diode CR2. Therefore, the peak-to-peak
amplitude of the signal is limited by the
established dc reference levels. As the
temperature of the circuit varies, the
forward drop of diodes CR1 and CR2 varies.
Without compensation, this would result

in variations in the signal amplitude.
Thermistor RT1 varies the anode bias of
CR1 according to the temperature changes.
Therefore, the negative-going limit for the
signal is shifted so that the limiting region
is constant. This ensures thatthe amplitude
of the signal does not vary with changes in
temperature. Capacitors C5 and C8 are rf
bypass capacitors. Capacitor C2 is used
for dc blocking and is also used with capa-
citors C1, C3, and C4 to form the required
feedback network. Resistor R7 provides
degeneration to increase the stability of
oscillator Q1. The output of oscillator Q1
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The operating frequency of modi-
fied, crystal-controlled Colpitts (Pierce)
oscillator Q1 is determined by the selec-
tion of one of ten crystals A2A6A3A6Y1
through Y10 by switch A3A6A3A6S1.
Selection is accomplished by positioning
the 10 kc (KCS) control located on the front
panel. Operating voltage for the oscillator
is derived from main frame power supply
A2A8. Base bias for oscillator Q1 is
developed by voltage divider R1, R2. The
output of oscillator Q1 is controlled by
diodes CR1 and CR2. The negative-going
limit for the signal is established by the
anode bias on diode CR1 (developed by
voltage divider R3, R11, RT1) minus the
drop of diode CR1. The positive-going
limit for the signal is established by the
cathode bias on diode CR2 (developed by
voltage divider R12, R13) plus the drop of
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is developed across emitter resistor R4 and
is coupled to the base of buffer amplifier
Q2 by capacitor C6.
The base bias for buffer amplifier
Q2 is developed by voltage divider R6, R8
from the positive 20 Vdc. A resonant cir-
cuit consisting of the primary of transform-
er T1 and capacitor C10 provides the col-
lector load for the amplifier. Resistor R5
loads the tank circuit to provide uniform
gain over the range of frequencies developed
by the oscillator. Resistor R9 in the emit-~
ter circuit provides degenerative feedback
to stabilize the gain and increase the input
impedance of amplifier Q2, thereby pre-
venting loading of oscillator Q1. Resistor
R10 is the emitter bias resistor, which is
rf bypassed by capacitor C9. Resistor R14
and capacitor C7 provide decoupling for
oscillator Q1 and buffer amplifier Q2. The
output from amplifier Q2 is coupled to the
1 and 10 kc mixer circuit and to the 9. 07 mc
error mixer circuit by the secondary of
transformer T1.
t. 1.850 TO 1.859 MC OSCILLATOR.-
The 1.850 to 1.859 mc oscillator A2A8A3A2
(figure 3-22) consists of 1 ke (KCS) crystal
switch A2A6A3A5, limiter CR1, CR2, os-
cillator Q1, and buffer amplifier Q2.
These circuits, which form a part of 1 and
10 kc synthesizer electronic subassembly
A2A6A3, produce one of ten outputs in
1-kHz steps over the frequency range of
1.850 through 1.859 MHz for use in 1 and
10 kc output mixer A2A6A3A3 and 9.07 mc
error mixer A2A6A3A4. These circuits
function in all modes of operation. Opera-
tion of 1.850 to 1.859 mc oscillator
A2ABA3A2 is identical to that of 5.16 to
5.25 mc oscillator A2A6A3A1. (Refer to
paragraph 3-3s for a detailed description of
circuit operation.)
- u. 1 AND 10 KC MIXER. - The 1 and
10 kc mixer circuit A2A6A3A3 (figure 3-23)
consists of mixer Q11, four section filter
C48-15, C49-16, C51-L7, and C54, and the
primary of transformer T3 with coupling
capacitors C56, C50, and C52. Noise
blanker control Q12 is also included but is
not used with the AN/WRC-1 system.
These circuits, which form a part of 1 and
10 kc synthesizer electronic subassembly
A2A6A3, subtractively mix the signal from
1.850 to 1.859 mc oscillator A2A6A3A2 with
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the signal from 5.16 to 5.25 mc oscillator <
A2A6A3A2, producing the 1- and 10-kHz l i
injection signal (3.301 to 3.400 MHz in

1-kHz steps) for use in the low frequency !
mixer. The following paragraphs describe |
the operation of the circuits in detail. i

The signal from 1.850 to 1.859 mc
oscillator A2A6A3A2 is applied through
resistor A2R16 to resistor A1R18. The
signal from 5.16 to 5.25 mc oscillator
A2ABA3A2 is also coupled to resistor ’
A1R16 through capacitor A1C11, Capacitor
A1C11 provides a low impedance to the
5.16-~ to 5.25-MHz signal and a high imped-
ance to the 1.850- to 1.859-MHz signal.

Therefore, the 5.16 to 5.25 mc oscillator

will not load the 1,850~ to 1,859-MHz

signal. The two input signals are coupled

from resistor A1R16 through capacitor C55

to the base of mixer Q11. The base bias is

provided by voltage divider R47, R54.

Resistor R52 provides a small amount of

degeneration to improve the stability of

mixer Q1l1. Resistor R43 is the emitter

bias resistor, which is rf bypassed by -
capacitor C47. Resistor R49 and capacitor

C46 provide decoupling for mixer Q11. The

output circuit of mixer Q11 is a four-section

filter. The filter has a bandwidth of 100

kHz (3.3 to 3.4 MHz) and sufficient selec-

tivity to attenuate any frequency outside this

band. Capacitors C56, C50, and C52 are

an integral part of the filter and couple the i
signal between sections of the filter.
Therefore, the four-section filter will pass
only the difference of the 1,850~ to 1.859-
MHz and 5.16- to 5.25-MHz signals (3.301
to 3.400 MHz in 1-kHz steps). The signal
from the four-section filter is coupled
through transformer T3 and applied to the
low frequency mixer.

If used, noise blanker control Q12
functions as a switch that gates the output
from the 1 and 10 kc mixer at a rate and
for a duration determined by the pulse re-
ceived at the input. During the absence of
a pulse, diode CR7 references the primary
of transformer T3 at a level of about 18.8
Vdc. During this time, noise blanker con-
trol Q12 is not conducting; therefore, the
emitter and collector will be at about 20
Vdc and 18.8 Vdc, respectively. When a
negative pulse arrives at the base of noise
blanker controlQ12, the transistor is driven
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Figure 3-22. 1.850 to 1.859 MC Oscillator, Simpliﬁed Schematic Diagram

into saturation, thus creating a low-im-
pedance path from the junction of capaci-
tors C52 and C54 to ac ground for the
duration of the pulse. This means that the
signal at the junction of capacitors C52 and
C54 is essentially shorted to ac ground for
the duration of the pulse.

v. MC SPEGTRUM GENERATOR. -
The mc spectrumZenerator portion of
A2A6A1A3 (figure 3~24) consists of shaper
amplifiers Q1, Q2, and Q3. These circuits,
which form a part of mc synthesizer elec-
tronic subassembly A2A6A1, provide a
spectrum of frequencies from 1 to 25 MHz
in 1-MHz steps for use in the mc error
mixer. The following paragraphs describe
the operation of the circuits in detail.

These circuits operate from the

positive 10 Vdc derived by Zener diode
CR1 and series resistor R1 from the posi-
tive 20 Vdec. The 1-MHz input is applied to

ORIGINAL

inductor L2 through resistor R33. Resis-
tor R33 prevents loading of the 5 mc
divide-by-five circuit., Inductor L2 func-
tions as an autotransformer, raising the
level of the 1-MHz signal and applying it to
the diode clipper consisting of diode CR3
and resistor R5. Inductor L2 is tuned to

1 MHz by capacitor C3., The diode

clipper removes the positive portion of the
1-MHz signal. The remaining negative
portion is coupled through capacitor C2 to
the base of shaper amplifier Q1, driving it
into saturation. Diode CR2 protects
shaper amplifier Q1 against excessive
reverse bias on the base-emitter junction.
When the base voltage attempts to go more
positive than the emitter voltage, diode
CR2 will be forward-biased, thereby
clamping the base voltage. The emitter
voltage is determined by voltage divider
R3, R4, and by the average current drawn
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by the emitter of shaper amplifier Q1. The
output of the shaper amplifier, which is a
positive-going waveform with a fast rise
time, is developed across collector re-
sistor R6 and is applied through capacitor
C5 to the base of shaper amplifier Q2.
This positive-going waveform drives
shaper amplifier Q2 into saturation, pro-
ducing a negative-going waveform at its
collector. Capacitor C6 provides emitter
peaking, which results in an overshoot on
the output waveform. The output of shaper
amplifier Q2 is coupled through capacitor
C8 to the base of shaper amplifier Q3.
Due to the time constant formed by the out-
put impedance of shaper amplifier Q2,
capacitor C8, and the input impedance of
shaper amplifier Q3, the output of shaper
amplifier Q2 is differentiated at the base
of shaper amplifier Q3. The negative-
going portion of this signal drives shaper
amplifier Q3 into saturation. Diode CR4,
like diode CR2, is used as a protective
device and is also used to clamp the posi-
tive portion of the input signal. Resistor
R15 is used to limit the collector current
and to minimize the variations in the
saturation characteristics of shaper am-
plifier Q3. The output of shaper amplifier
Q3 is developed across an LR differentiat-
ing network consisting of resistor R15 and
inductor L.3. The output of shaper ampli-
fier Q3 is taken across inductor L3. The
network, consisting of diode CR5, resistor
R17, and resistor R22, forms a diode
clipper circuit eliminating the negative
portion of the output across inductor L3.
Resistors R17 and R22 also form an atten-
uator with the output taken across resistor
R22. The ocutput obtained is a positive pulse
that provides a uniform spectrum from 1
MHz to 25 MHz. This output is applied to
the mc error mixer.

w. MC ERROR MIXER. - The mc
error mixer portion of A2A6A1A3 (figure
3-25) consists of isolation amplifier QS5,
emitter follower Q6, and mixer Q4. These
circuits, which form a part of mc synthe-
sizer electronic subassembly A2A6A1, mix
the signal from the mc oscillator with the
signal from the mc spectrum generator.
This produces an error signal which, in the
locked condition, is proportional to the
phase relationship between the spectrum
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and the oscillator. The following para-
graphs describe the operation of the cir-
cuits in detail.

The input from the mc oscillator
is coupled through capacitor C18 to the
emitter of isolation amplifier Q5. Isolation
amplifier Q5 is used in a grounded-base
amplifier configuration, which provides a
high reverse attenuation to the output pro-
ducts of mixer Q4, thereby preventing
them from appearing in the output from the
mc oscillator. Base bias for isolation
amplifier Q5 is provided by voltage divider
R27, R28. Resistor R30 and capacitor C20
are used for decoupling. The output of
isolation amplifier Q5 is taken across
collector resistor R29 and is coupled
through capacitor C14 to the base of
emitter follower Q6. Base bias for emitter
follower Q6 is provided by voltage divider
R23, R24. Resistor R31 and capacitor C12
are used for decoupling. Emitter follower
Q6 provides a low source impedance to
mixer Q4 and prevents loading of isolation
amplifier Q5. The output of emitter
follower Qb is coupled through capacitor
C13 to the emitter of mixer Q4. The signal
from the mc spectrum generator is coupled
through capacitor C9 to the base of mixer
Q4. Base bias for mixer Q4 is provided by
voltage divider R18, R21. Resistor R20
provides a small amount of degeneration
to stabilize mixer Q4. The output of mixer
Q4 is a double-tuned cireuit consisting of
inductor 1.4, capacitors C16, C15, and C17,
resistor R32, and transformer T1, which
is tuned to 1.5 MHz. When there is a fre-
quency error, the signal from the mc os-
cillator is mixed with the two spectrum
points that are within +1.5 MHz of the os-
cillator frequency. The output of mixer
Q4 consists of two frequencies (one less
than 1.5 MHz and one more than 1.5 MHz),
if the mc oscillator has an error. When
the me oscillator is locked, only one fre-
guency is presemt, since the frequency of
the oscillator + the spectrum points is 1.5
MHz. To understand this more readily,
assume that the mc oscillator frequency is
11.499 MHz; therefore, the two closest
spectrum points will be 10 and 13 MHz,
which when mixed will produce difference
frequencies of 1.499 and 1.501 MHz. It can
be seen that when the mc oscillator
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frequency is exactly 11.5 MHz, the two
difference frequencies will be identical
(1.5 MHz). The double-tuned circuit atten-
uates all mixer products except the differ-
ence frequencies. The output of the
double-tuned filter is coupled through
transformer T1 to the error detector/
amplifier.

x. ERROR DETECTOR/AMPLIFIER.-
Error detector/amplifier A2A6A1A2
{figare 3-26) consists of if. amplifiers Q1
and Q2, and dc amplifier Q3. These cir-
cuits, which form a part of mc synthesizer
electronic subassembly A2A6A1, amplify
and detect the mc error signal, resulting
in a correction signal for application to the
mc oscillator. The following paragraphs
describe the operation of the error
detector/amplifier circuit in detail.

The signal from the error mixer
is coupled through capacitor C1 to the base
of if. amplifier Q1. The base bias for
if. amplifier Q1 is provided by voltage
divider R1, R2. Resistor R22 and capacitor
C14 are used for decoupling. Resistor R4
provides a small amount of degeneration to
add to the stability of if. amplifier Q1. The
output cirecuit of if. amplifier Q1 is a tuned
circuit consisting of capacitor C3 and
transformer T1, which is tuned to 1.5 MHz.
Resistor RS is used to load the tank circuit
sufficiently to ensure uniformity. The out-
put signal of if. amplifier Q1 is coupled
through transformer T1 to potentiometer
R6, which is used to adjust the gain of the
phase-lock loop. The output from the
wiper of this potentiometer is coupled
through capacitor C12 to the base of if.
amplifier Q2. The base bias for if. am-
plifier Q2 is provided by voltage divider
R7, R8. Resistor R10 provides a small
amount of degeneration to add to the
stability of if. amplifier Q2. The output
circuit of if. amplifier Q2 is a tuned circuit
consisting of capacitor C6 and transformer
T2, which is tuned to 1.5 MHz. Resistor
R11 is used to load the tank circuit
sufficiently to ensure uniformity. The out-
put signal from error amplifier Q2 is
coupled through transformer T2 and applied
to a diode detector circuit. The diode
detector circuit consists of diode CR1, re-
sistor R12, and capacitor C13. The output
of the diode detector is filtered by the
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network consisting of a composite of a
constant-k section and an m-derived sec-
tion. The constant-k section consists of

capacitor C7, inductor L1, and a portion of

inductor L2. The m-derived section con-

sists of inductors L3 and L4, capacitor C8,

and the remaining portion of inductor L2,

Inductor L4 is made variable to compensate

for the tolerance of the components used in
the m-derived section. Resistor R13 and
capacitor C9 form the termination of the
filter. The output of this filter is applied

to the emitter of dc amplifier Q3. Resistor

R14 provides a small amount of degenera~
tion to add to the stability of dc amplifier
Q3. Base bias for dc amplifier Q3 is pro-~
vided by voltage divider R17, R18, R19,

R20, RT1. Thermistor RT1 varies the bias
with temperature to compensate for changes

in the base-emitter voltage of dc amplifier
Q3 that result from temperature changes.
Resistors R15 and R16, and capacitor C10
in the collector circuit of dc amplifier Q3
serve as the collector load and as a lag
network for the phase-locked loop, which
decreases the noise output and increases
the loop stability. Resistor R21 prevents
the collector voltage of dc amplifier Q3
from rising above 19 Vdc and forward-
biasing voltage variable capacitor
A2A6A1AICR3. The error voltage is taken
from the collector of de amplifier Q3 and
applied to me oscillator A2A6A1A1A1,

y. 5 MC FREQUENCY STANDARD., -
The 5 mc frequency standard A2A5A3 and
portion of A2A5A2 (figure 3-27) consist of
oscillator Q5 and buffer amplifier Q6.
These circuits, which form a part of
frequency standard electronic assembly
A2AS5, provide an accurate 5.000000-MHz
signal to be used as a standard throughout
the R-1051D/URR. The 5 mc frequency
standard circuit is used during all modes
of operation. Assembly A2A5A2 is housed
in an oven, the temperature of which is
maintained at a constant 85°C by the oven
control circuit. The following paragraphs
describe the operation of the circuits in
detail. ;

The frequency of oscillator Q5 is

5.000000 MHz as determined by the parallel

resonant tuned circuit consisting of capa-
citor C7 and the primary of transformer
T2 and controlled by the series resonant
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[

R-1051D/URR NAVSHIPS 0967-878-3010 Figure
FUNCTIONAL DESCRIPTION 3.26

VW

+20VDC

MHZ

g S g X

- » LF AM R

MC MIXER " AN T
AZAGAIA3S Y

oA AA
1] e
vvvv‘v

CAUTION

WHEN MAKING RESISTANCE CHECKS AT
SEMi-CONDUCTOR DEVICES, USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
SO AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONOUCTOR DEVICE DUE TO = 4 - -

THE METER'S INTERNAL VOLTAGE. CRi - l

( 1»
i:ms ™

icm $RI6

i

(7]

CORRECTION
o SIGNAL TO MC

; OSCILLATOR }

AZAGAIA}AI

L L2 L3

P2
. e — ‘ T*“ +z10v
M b w a3
- TL % T }m 5@{2 - J—
= = % ICQ TCN $ri8
= =+ C. NOTE:
= < = -

3 ) RTI REF. DESIG. PREFIX
RI93 A2AGAIA2,

R2i

L

\F

Figure 3-26. Error Detector/Amplifier, Simplified Schematic Diagram

ORIGINAL 3-63




REF. DESIG.

WHEN MAKING RESISTANCE CHECKS AT

Figure NAVSHIPS 0967-878-3010 R-1051D/URR
3-21 FUNCTIONAL DESCRIPTION
L X L pun wm— v - e C—
L T ow
‘L Ll
T2 ciz VoC
M I SMC : ' Gam?ur? I_ > '
i - 0S¢ Aoy H ~ sue ! 5.000000 MHz
) | S
CRSE €7 - CIRCUIT
¥ cre 7 P/O A2AS5A)
A2asCi |, | Qs Rie 1 sufFER = 1
_?;.:':f H co== }oscLator | ' ! AMPLIFIER '
=17 | lo-
AT - | REF. DESIG FREFIX
= H | A2AB5A2
'
] RIS ! CAUTION
1
)

= PREFIX A2ASA3

SEMI~-CONDUCTOR DEVICES,USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
$0 AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONDUCTOR DEVICE DUE TO
THE METER'S INTERNAL VOLTAGE.

Figure 3-27. 5 MC Frequency Standard, Simplified Schematic Diagram

circuit consisting of parallel capacitors
A2A5C1 and C10 and crystal Y1. To sus-
tain oscillations, feedback for oscillator
Q5 is obtained from a tap on the primary
of transformer T2 and passed through
trimmer capacitor A2A5C1, capacitors
C9 and C10, and crystal Y1 to the emitter
of oscillator Q5. The amplitude of the out-
put from oscillator Q5 is limited by diodes
CR5 and CR6. Crystal Y1 passes only a
5.000000-MHz signal, which holds oscil-
lator Q5 at 5 MHz. Stable operating volt-
ages of 15 Vdc and 7.5 Vde are provided by
resistor R12 and two 7.5-volt Zener diodes
CR3 and CR4 in series across the 23 Vdc
supply. Base bias for oscillator Q5 is
taken from the junction of Zener diodes
CR3 and CR4 and is applied through resis-
tor R14 to the base of oscillator Q5. Capa-
citor C8 is a bypass capacitor. Resistor
R18 is an emitter load resistor.

The output of oscillator Q5 is
coupled by transformer T2 to the base of
buffer amplifier Q6. The output load of
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buffer amplifier Q3 is tuned transformer
T3. A tap on the primary of transformer
T3 supplies negative feedback to the emit-
ter circuit of buffer amplifier C6, assuring
the stability of amplifier Q8.

z. OVEN CONTROL. - The oven
control portion of A2A5A2 (figure 3-28)
consists of feedback amplifier Q1,
oscillator Q2, emitter follower Q3, dc
power amplifier A2A5Q1, and oven heater
A2A5HR1. These circuits, which form a
part of frequency standard electronic
assembly A2A5, maintain the 5-MHz crys-
tal oven at a constant temperature of 85°C
(185°F). The oven control circuit is used
during all modes of operation. The follow-
ing paragraphs describe the operation of
the circuits in detail.

The frequency of oscillator Q2 is
approximately 18 kHz, as determined by
the tuned circuit consisting of capacitor

- C2 and the primary of transformer T1.

The feedback for oscillator Q2 is produced

by a bridge circuit and amplifier Q1.
ORIGINAL
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The center-tapped secondary of transformer
T1 acts as two of the legs of the bridge, and
resistor A2A5R1 and thermistor A2A5RT1,
thermistor RT2, resistor R18, resistor R7
act as the other two legs. This bridge is
designed to balance when thermistor
A2A5RT1 is at a temperature of 85°C.
Thermistor A2A5RT1 is physically mounted
underneath heater A2A5HR1. Due to heat
loss to its surroundings, the bridge will
never become balanced; therefore, the
oscillator will never stop oscillating,
Emitter resistor R2 provides self-bias for
amplifier Q1. Capacitor C1 functions as an
emitter bypass capacitor. Emitter resistors
R3, R4, and R6 provide self-bias for oscil-
lator Q2. DC bias is also taken from the
junction of resistors R4 and R6 and applied
through the secondary of transformer T1
and resistor A2A5R1 to the base of amplifier
Q1. Capacitors C3 and C4 function as
emitter bypass capacitors.

ORIGINAL

Figure 3-28. Oven Control, Simplified Schematic Diagram

The 18-kHz signal is taken from a
tap on the primary of transformer T1, and
is coupled through capacitor C5 to the base
of emitter follower Q3, where it is rectified.
Capacitor C6 smoothes the rectified signal.

 The rectified signal is applied to the base

of power amplifier A2A5Q1. This controls
the amount of current through heater
A2A5HRI1 in the emitter circuit of power
amplifier A2A5Q1 and consequently the
temperature of the oven. The amount of
current flow is directly proportional to the
amount of unbalance caused in the bridge
cireuit, which determines the amplitude of
the output signal from oscillator Q2. Diode
CR2 protects emitter follower Q3 against
excessive reversebias onthe emitter-base
junction. When the base voltage attempts
to go more negative than the emitter volt-
age, diode CR2 will be forward-biased,
thereby keeping the base voltage at the
same level as the emitter voltage.
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Stable operating voltages for oscil-
lator Q2 are provided by resistor R11 and
Zener diode CR1.

aa. COMPARATOR. - The compara-
tor portion of A2A5A1 (figure 3-29) consists
of buffer amplifier Q5, comparator stage
Q7, and amplifier Q3. These circuits,
which form a part of frequency standard
electronic assembly A2AS5, compare the
5.000000-MHz signal received from the
5 mc frequency standard circuit with an
accurate external 5-MHz signal. This func-
tion is required to determine and maintain
. the accuracy of the applied iniernal 5 mc
frequency standard signal. The following
paragraphs describe the operation of this
circuit in detail.

In the INT position of switch
A2A551, the 5-MHz signal from the 5 mc
frequency standard is applied to buffer am-
plifier Q5 through 5 MC LEVEL ADJ poten-
tiometer R22, contacts 2 and 4 of switch
A2A5S81, and coupling capacitor C19. The
amplified 5-MHz signal output of this stage
is applied to the 5 mc divide-by-~five circuit
through a portion of the primary winding of
5 MC ADJ transformer T5. When switch
A2A581 is in the INT position, the input 5
mc frequency standard signal is also applied
to the 5 mc multiply-by-two circuit through
5 MC ADJ potentiometer R22 and swiich
A2A581. Base bias for buffer amplifier Q5
is provided by voltage divider R19 and R21.
Negative feedback to the emitter of buffer
amplifier Q5 is provided by transformer
coupling of the amplifier 5-MHz output
through the center-tapped primary winding
of 5 MC ADJ transformer T5 and capacitor
C18. This feedback provides frequency
stability to this amplification stage. Com-
parator Q7 is cut off at this time by the
positive voltage applied through resistor
R31 and transformer T6 to the base. Re-
sistor R17 is the output load resistor for
buffer amplifier Q5. Resistor R20 is the
emitter resistor.

When switch A2A581 is in the EXT
position, the externally supplied 5-MHz
signal is amplified by buffer amplifier Q5
and applied to the 5 mc divide-by-five cir-
cuit in the same manner as described for
INT operation. Similarly, the signal is
coupled directly to the 5§ mc multiply-by-
two circuit through gontacts 1 and 4 of
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switch A2A581. Since contacts 7-8 are not
closed, no internal 5-MHz signal is applied
to comparator Q7, which is held at cutoff
by bias obtained through resistor R31 from
the positive 20 Vdc supply. Comparison of
the internally generated 5-MHz signal with
an externally applied 5-MHz standard is
possible by placing switch A2A5S1 in the
COMP position. In this condition, the 5-
MHz internal signal is applied to the
secondary winding of transformer T6
through contacts 3 and 4 of switch A2A5S1
buffer amplifier Q5, transformer T5, and
contacts 7-8 of switch A2A5S81. The 5-MHz
external signal is also applied to trans-
former T6 from connector J25, on the rear
panel of the R-1051D/URR, through
isolating resistor R23. Comparator Q7 and
associated amplifier Q6 operate since both
the external and internal 5-MHz signals are
available to the circuit. The amplitude of
externally applied signals is limited to
approximately 300 millivolts peak by means
of the voltage divider network consisting
of resistors R24 and R25 and diode CR1.
In the event that the frequencies of the two
signals are different, the resulting
difference frequency is coupled to the base
of comparator Q7. A portion of the output
from comparator Q7 is dc coupled to the
base of amplifier Q6 by voltage divider-
collector load resistors R29 and R30. The
output of amplifier Q6 is developed across
lamp DS1 in its emitter circuit, causing the
lamp to flash at the difference frequency.
Resistor R28 is the emitter bias resistor
for comparator Q7 which is rf bypassed by
capacitor C24, Capacitor C25 is an rf by~
pass capacitor. Diode CR2 in the emitter
circuit of comparator Q7 keeps the gain of
the stage constant in spite of temperature
variations. This control is effected since
the resistance of diode CR2 varies with
temperature change. Resistor R27 is the
collector-dropping resistor for amplifier
Q6. Resistor R26 is a bleeder resistor for
stabilizing the quiescent emitter bias for
dc amplifier Q6.

ab. 5 MC DIVIDE-BY-FIVE, - The
9 me divide~by-five circuit portion of
A2A5A1 (see figure 3-30) consists of 4 mc
amplifier Q2 and 1 mc amplifier Q3.

- These circuits, which form a part of fre-

quency standard electronic assembly A2A5,
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Figure 3-30. 5 MC Divide~-By-Five, Simplified Schematic Diagram

derive a 1-MHz signal for use in mc syn~
thesizer electronic subassembly A2A6A1
from the 5~-MHz signal from the compara-
tor circuit. (Refer to paragraph 3-3aa.)
The following paragraphs describe the
operation of the circuit in detail.
Amplifiers Q2 and Q3 form a re-
generative closed loop to provide a 1-MHz

output. At the instant that power is applied,

circuit disturbance causes noise to be pro-
duced in the tuned outputs of amplifiers Q2
and Q3. The tuned output of amplifier Q3
allows only the 1-MHz portion of the noise
to pass. This low-level 1-MHz signal is
applied to 4 mc amplifier Q2. Amplifier
Q2 is biased in a nonlinear condition so
that the fourth harmonic of the 1-MHz is
amplified. The 4-MHz is mixed with the
5-MHz input, providing a 1-MHz input to
amplifier Q3. The 1 MHz is amplified and
applied to amplifier Q2. This resultant
flywheel effect is repeated until a stable
1-MHz output is produced, which is locked
to the 5 mc frequency standard.

The 5-MHz signal, applied to the
primary of transformer T2, is mixed with
the 4-MHz signal from the secondary,
producing a 1-MHz difference frequency.
The 1 MHz signal is coupled by capacitoxr
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C13 to the base of 1 mc amplifier Q3. The
base bias for amplifier Q3 is provided by
voltage divider R12, R11, R13. The output
load for 1 mc amplifier Q3 consists of the
primary of transformer T3 and capacitors
C11 and C12. This output circuit is tuned
to 1 MHz. Capacitor C12 has a negative
temperature coefficient and compensates
for changes in the 1 mc amplifier caused
by temperature changes. The 1-MHz sig-
nal is taken from a tap on the primary of
transformer T3 and coupled to the base of
4 mc amplifier Q2 by capacitor C9. Base
bias for amplifier Q2 is provided by
voltage divider R8, R9, R12. The output
load for 4 mc amplifier Q2 consists of the
primary of transformer T2 and capacitors
C6 and C7. This output circuit is tuned to
4 MHz. Capacitor C7 has a negative tem-
perature coefficient and compensates for
changes in the 4 mc amplifier output caused
by temperature changes. Resistors R7 and
R10 are emitter bias resistors, which are
rf bypassed by capacitors C8 and C10,
respectively. Resistor R12 and capacitor
C14 provide decoupling for amplifiers Q2
and Q3. The two 1-MHz outputs from the

5 mc divide~-by-five circuits are taken
from the primary and secondary of
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transformer T3 and applied to the 1 mc¢
divide-by-two circuit and to the spectrum
generator/mixer circuit in me synthesizer
electronic subassembly A2ABA1, respec-
tively,

ac. 1 MC DIVIDE-BY-TWO. - The
1 mec divide-by-two circuit portion of
A2A5A1 which consists of 500 kHz amplifier
Q1 in a regenerative oscillator configuration
(figure 3-31) forms a part of frequency
standard electronic assembly A2A5. This
circuit derives a 500-kHz signal from the
1 MHz signal obtained from the 5 mec
divide-by-five circuit. The 500-kHz signal
is used as the local carrier for reinsertion
into the signal in the product detector and
serves as the trigger for 100 kc spectrum
generator A2A6A5A1. The following para-
graph describes the operation of the circuit
in detail.

With no 1-MHz signal input, the

1 mc divide-by-two circuit will not oscil-
late. When the 1-MHz signal is applied
through isolating resistor R4, the feedback
winding of transformer T1, and coupling
capacitor C4 to the base of 500 kc amplifier
Q1, the transistor is biased on. At this
time, turning on amplifier Q1 causes noise
to be produced. Since transformer T1 is
tuned to 500 kHz, the 500-kHgz portion of
this noise passes through transformer T1
and mixes with the 1-MHz signal, producing
a 500-kHz difference frequency. This
difference is amplified by 500-kHz amplifier
Q1 and is again applied to transformer T1,
thereby sustaining oscillations. Resistor
R2 is the base-bias resistor. Resistor Rl
is the emitter resistor, which is rf by-
passed by capacitor Cl. Resistor R3 and
capacitors C2 and C3 provide decoupling
for 500-kHz amplifier Q1. The 500-kHz
output is taken from the secondary of trans-
former T1 and applied to the 500 kc gates in
mode selector electronic assembly A2A1
and 100 kc spectrum generator circuit
A2AB6ABA1L,

ad. 100 KC SPECTRUM GENERA-
TOR, ~ The 100 kc spectrum generator
A2ABAS5A1 (figure 3-32) consists of trigger
amplifier Q1, divide-by-five multivibrator

lator Q5, amplifier Q6, and double-tuned
filter L5 and T2. This circuit, which forms
a part of spectrum generator electronic
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subassembly A2A6A5, produces a spectrum
of frequencies between 15.3 and 16.2 MHz,
These frequencies are applied to 10.747 mc
mixer A2A6A2A2 to produce the 10.747 MHz
reference frequency used for error cancel-
lation in the 100-kHz mixing frequency
scheme. This circuit also provides the
100-kHz trigger pulses to 10 kc spectrum
generator A2A6A5A2. The following para-
graphs describe the operation of the 100 ke
spectrum generator in detail.

The input to the 100 kc spectrum
generator is the 500-kHz sinusoidal output
of 1 mc divide-by-two circuit A2A5A1.
This signal is applied to autotransformer
L2, where it is stepped up and, in turn,
coupled to the base of trigger amplifier Q1
by capacitor C3. A positive 20 Vdc is
applied to the 100 kc spectrum generator in
all modes of operation from main frame
power supply A2A8. The positive 20 Vdc is
regulated to 10 Vdc by Zener diode CR1,
which draws enough current, in addition to
the current drawn by the load, to maintain
a 10-Vdc drop across R1. This regulated
10 Vdc is used to provide a stable supply
for trigger amplifier Q1 and multivibrator
Q2, Q3. The negative halves of the 500-
kHz signal applied to the base of trigger
amplifier Q1 are of sufficient magnitude to
drive it into saturation. Thus, the collector
of trigger amplifier Q1 is switched between
zero (non~conducting) and 9.0 Vdc (saturat-
ed). The small drop (1 volt) is caused by
the small forward resistance of the diode
and the collector-to-emitter resistance of
the transistor. Diode CR2 provides tem-~
perature compensation for trigger ampli-
fier Q1 and aids in the shaping of the posi-
tive output triggers. Resistor R2 is the
base-return resistor, providing a dis-
charge path for coupling capacitor C3. The
output pulses from trigger amplifier Q1 are
developed across resistor R3 and are dif-
ferentiated by capacitor C4 together with
the input impedance of divide-by-five multi-
vibrator Q2, Q3. This results in a series
of positive and negative triggers to multi-
vibrator Q2, Q3 at a 500-kHz repetition

- rate,

Q2 and Q3, gate amplifier Q4, keyed oscil- .~
© - ..@83 is an astable multivibrator, which is

- locked at a 500-kHz rate. The following is

Divide-by-five multivibrator Q2,

a detailed discussion of multivibrator Q2,
3-69
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Figure
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TO THE SEMi~-CONDUCTOR DEVICE DUE TO
THE METER'S INTERNAL VOLTAGE.

NOTE:
REF..DESIG. PREFIX
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P/0 A2AS5AI
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A2AGA5AI

Figure 3-31. 1 MC Divide by-Two, Simplified Schematic Diagram

Q3 (see timing diagram, figure 3-33).
Multivibrator Q2, Q3 is free running until
locked by the 500-kHz input trigger pulses
from trigger amplifier Q1. Assume that a
positive trigger pulse is applied to the base
of transistor Q2, and that transistors Q2
and Q3 are both cut off. The collector of
transistor Q2 and the base of transistor Q3
are both at the voltage supply level (10 Vdc)
at this time. When the input pulse causes
transistor Q2 to conduct, a voltage drop is
developed across resistor R6, decreasing
the voltage at the base of transistor Q3.
Since the emitter of transistor Q3 is essen-
tially at the supply voltage level (when it is
cut off), transistor Q3 becomes forward-
biased and begins to conduct. Conduction
causes the collector of transistor Q3 to go
from 0 volts (no conduction) to approxi-
mately ¢ volts, The 1-volt drop from the
10-Vdc supply voltage level is caused by
the small forward drop of diode CR3 and
the collector-to-emitter drop of transistor
Q3. Base voltage divider R4, R5, R7 for
transistor Q2 now has 9 Vdc (collector
voltage of transistor Q3) at one end and
10-Vdc supply voltage at the other end.
This causes transistor Q2 to become sat-
urated. Therefore, transistors Q2 and Q3
are now both in saturation. Capacitor C6
now charges through two paths. One path is
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through transistor Q2 and resistors R4, R5,
and R6. The other path is through resistor
R8, transistor Q3, and diode CR3. As
capacitor C6 charges, the emitter voltage
of transistor Q2 increases, resulting in a
decrease of forward bias on transistor Q2.
This reduces the collector current of
transistor Q2, resulting in a decreased
drop across resistor R6. Therefore, the
base voltage on transistor Q3 will start to
go positive, resulting in a decrease of its
forward bias. The collector current for
transistor Q3 then begins to decrease as the
forward bias decreases. Therefore, the
collector voltage of transistor Q3 begins to
decrease, increasing the voltage across the
base voltage divider of transistor Q2. This
reduces the forward bias of transistor Q2
even more. This regeneration brings
transistors Q2 and Q3 out of saturation and
continues until they are both cut off.
Capacitor C6 now starts to discharge
through resistors R10, R9, and R8. During
this discharge period, the positive and
negative trigger pulses are still applied to
the base of transistor Q2, but are not of
sufficient amplitude to forward-bias and
turn on transistor Q2. When transistors
Q2 and Q3 are cut off, the base bias of
transistor Q2 is determined by voltage
divider R4, R5, R7, R9, R10. The emitter
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Figure 3-32. 100 KC Spectrum Generator, Simplified Schematic Diagram
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Figure 3-33. Divide-by-~Five Multivibrator,
Timing Diagram

voltage of transistor Q2 is the charge on
capacitor C6. Therefore, capacitor C6
must discharge to such a level that a posi-
tive trigger pulse applied to the base of
transistor Q2 increases the base voltage
beyond the emitter voltage, before tran-
sistor @2 can again be forward-biased into
conduction. The time constant of the RC
network, C6, R8, R9, and R10, is fixed
such that resistor Rb can adjust the bias on
transistor Q2 to a level which allows every
sixth positive trigger pulse, after the
initial trigger pulse, to turn transistor Q2
on. When this occurs, the collector voli~
age on transistor Q2 will again drop, -and
the regeneration process previously de-
scribed will be repeated. Thus, the pro-
cess of regeneration occurs before the
natural period has been completed and is
triggered by every sixth positive trigger
pulse on the base of transistor Q2. This
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results in an output (collector of transistor
Q3) that is exactly one-fifth of the input
trigger pulse rate. The 100-kHz signal
present on the collector of transistor Q3 is
applied to the 10 k¢ spectrum generator.
Capacitor C8 prevents any degeneration
that may be introduced by the small forward
resistance of diode CR3. Capacitor C5
speeds up the application of the pulses from
the collector of transistor Q3 to the base of
transistor Q2. The 100-kHz output signal
from multivibrator Q2, Q3, which is
developed across voltage divider R9, R10,
is coupled to the base of gate amplifier Q4
by capacitor C7.

During the off time of multivibrator
Q2, Q3, gate amplifier Q4 is forward-
biased to saturation. Forward-bias volt-
age for gate amplifier Q4 is developed by
voltage dividers R12 and R14 and R12, R11,
R13 from the positive 20 Vdc supplied.
Capacitor C11 is the emitter bypass capa-
citor. When gate amplifier Q4 conducts,
the base is at approximately 10.1 Vdc and
the emitter is at approximately 10.3 Vde;
the drop is caused by the small emitter-
to-base resistance. With gate amplifier
Q4 in saturation, the tank circuit (capaci-
tor C10 and the primary of transformer
T1) of keyed oscillator Q5 will be heavily
loaded by the small collector-to-emitter
resistance of gate amplifier Q4, prevent-
ing regeneration. When a positive pulse is
coupled to the base of gate amplifier Q4,
the transistor is reverse-biased and cut

off for the duration of the pulse. This re-
moves the load from the tank circuit of

keyed oscillator Q5, permitting it to
oscillate at its natural frequency. Resistor
R16 limits the current flow through gate
amplifier Q4 during saturation.

Bias voltage for oscillator Q5 is
developed by voltage divider R17, R18 and
emitter resistor R15 from the positive
20 Vdc supplied. Capacitor C9 is the
emitter bypass capacitor. When the load
created by the conduction of gate amplifier
Q4 is removed from the tank circuit of
keyed oscillator Q5, the tank circuit will
produce a sinusoidal burst of frequencies
0.8 microsecond in duration. This results
in a spectrum of frequencies centered
around the free-running frequency of
keyed oscillator Q5. The desired spectrum
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consists of ten spectrum points, which are
below the free-running (center) frequency
of keyed oscillator Q5 and are separated
by the 100-kHz keying rate. The sec-
ondary of transformer T1 and capacitor
C13 provide the required feedback path for
keyed oscillator Q5, so that the necessary
loop gain can be developed to sustain oscil-
lations. Capacitor C12 is an rf bypass,
for resistor R16, at the output frequency
of keyed oscillator Q5.

The spectrum output from the
tank circuit is coupled to the base of am-
plifier Q6 by capacitor C14, Operating
voltage for amplifier Q6 is developed by
voltage divider R19, R20 and emitter
resistor R21 from the positive 20 Vdc
supplied. The output of amplifier Q6 is
limited by diode CR4. The amount of
limiting is adjusted by selecting the value
of resistor R24. Resistors R23 and R24
form a voltage divider that develops the
cathode bias on limiter CR4, Capacitors
C15 and C16 are bypass capacitors. The
output of amplifier Q6 is developed across
a tuned circuit consisting of capacitor C17
and inductor L5. Resistor R22 increases
the bandwidth of the tuned circuit and en-
sures uniformity. The output from tuned
circuit L5, C17 is coupled by capacitor
C18 to another tuned circuit consisting of
capacitor C19 and the primary of trans-
former T2. Resistor R25 increases the
bandwidth of this tuned circuit. The pass-
band of these two tuned filters is sufficient
to pass the desired 15.3- to 16.2-MHz
spectrum, but has sufficient selectivity to
eliminate all the undesired harmonics and
products produced by keyed oscillator Q5.
The output from 100 kc spectrum genera-
tor A2A6A5A1 is coupled to 10.747 mc
mixer A2A6A2A2,

ae., 10,747 MC MIXER. - The 10.747
mc mixer A2A6A2A2 (figure 3-34) consists
of isolation amplifier Q2, mixer Q1, and
10,747-kHz crystal filter FL1, These cir-
cuits, which form a part of 100 kc syn-
thesizer electronic subassembly A2A6A2,
produce a 10,747-MHz output at a level
suitable for use in 17.847/27.847 mc mixer
A2ABA2A3. The following paragraphs de-
scribe the operation of the 10.747 mc
mixer in detail. )

ORIGINAL
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The 4.553- to 5.453-MHz output
from 4.553 to 5.453 mc oscillator
A2A8A2A1 is coupled to the emitter of
isolation amplifier Q2 by capacitor C7.
Operating voltage for isolation amplifier
Q2 is developed by voltage divider R4, R5
and emitter resistor R7 from the positive
20-Vdc supply line. Resistor R6 and
capacitor C6 provide decoupling to prevent
any interaction with other circuits con-
nected to the positive 20-Vdc supply line.
Capacitor C3 is an rf bypass capacitor.
Isolation amplifier Q2 is a grounded-base
amplifier, which prevents the spectrum
frequencies and mixer products of mixer
Q1 from being fed back into hi-band/lo-
band mixer/amplifier A2A6A2A4 and
portion of A2A6A2AS5 circuits via 4.553 to
5.453 mc oscillator circuit A2A6A2A1.
The output of isolation amplifier Q2 is
developed across the primary of trans-
former T1. Resistor R9 ensures uniform-
ity of the signal developed across trans-
former TI.

The 4.553~ to 5.453-MHz output
from isolation amplifier Q2 is coupled to
the emitter of mixer Q1 by capacitor C1.
The 100-kHz spectrum (15.3 to 16.2 MHz)
from 100 kc spectrum generator
A2ABA5A1 is coupled to the base of mixer
Q1 by capacitor C2. Base bias for mixer
Q1 is developed by voltage divider R1, R2
from the positive 20-Vdc supply line. Re-
sistor R3 and capacitor C4 provide de-
coupling to prevent any interaction with
the other circuits connected to the positive
20-Vdc supply line. The emitter bias for
mixer Q1 is developed from the output of
10.747 mc mixer age circuit A2A6A2A3 by
emitter resistor R8. The agc voltage is a
variable voltage that controls the amount
of forward-~biasing and, thereby, the gain
of mixer Ql. The output of 4.553 to 5.453
mc oscillator A2A6A2A1 is mixed with
each of the ten spectrum points applied by
100 kc spectrum generator A2A6A5A1.
The resulting mixer products are develop-
ed across a tuned circuit consisting of
capacitor C5 and the primary of transform-
er T2, This circuit is tuned to 10.747
MHz, the desired mixer product. Trans-
former T2 couples the output from mixer
Q1 to filter FL1. Filter FL1 is a crystal
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Figure 3-34. 10.747 MC Mixer, Simplified Schematic Diagram

lattice filter tuned to 10.747 MHz to elim-~
inate all other mixing products. The
10.747-MHz output from filter FL1 is
developed across the tuned circuit con-
sisting of capacitors C8 and C9 and the
primary of transformer T3. The output
from 10.747 mec mixer circuit A2A6A2A2 is
coupled to 17.847/27.847 mc mixer
A2A6A2A3 by transformer T3.

af. 10.747 MC MIXER AGC. - The
10.747 mc mixer age circuit A2A6A2A5
(figure 3-35) consists of agc amplifiers Q2
and Q3, and detector Q4. These circuits,
which form a part of 100 kc synthesizer
electronic subassembly A2A6A2, produce
an agc voltage which is used fo control the
gain of mixer Q1 in 10.747 mc mixer
A2A6A2A2. These circuits are used in all
modes of operation. The following para-
graphs describe the operation of the 10,747
mc mixer agce circuit in detail.

The 22.4~ to 23.3-MHz or 32.4- to
33.3-MHz output from the hi-band/lo-band
mixer/amplifier is coupled to the base of
agc amplifier Q2 by capacitor C4. Bias
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voltage for age amplifier Q2 is developed
by voltage divider R4, R5 from the positive
20-Vdc supply line. Inductor L2 is a
peaking coil which compensates high-fre-
quency roll-off and provides a uniform out-
put for both the hi-~ and lo-band mixing
frequencies. Resistor R7 develops enough
degeneration to flatten the frequency re-
sponse and provide stability. Resistor R8
is the emitter resistor, which is rf by-
passed by capacitor C6. The output of agc
amplifier Q2 is developed across resistor
R6 and inductor L2, and is coupled to the
base of agc amplifier Q3 by capacitor CT.
Bias voltage for agc amplifier Q3
is developed by voltage divider R9, R10
from the positive 20-Vdc supply line. Re-
sistors R12 and R13 develop degeneration
for increased stability and for controlling
the age loop gain. The gain of agc am-
plifier Q3 is set by AGC LEVEL ADJ
potentiometer R13. Resistor R14 is the
emitter resistor, which is rf bypassed by
capacitor C9. The output of agc amplifier
Q3 is developed across resistor R11 and
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Figure 3-35. 10,747 MC Mixer AGC, Simplified Schematic Diagram

RT1 and is coupled to the base of detector
Q4 by capacitor C8. RT1 provides tem-
perature compensation for the purpose of
decreasing agc voltage which increases
100-kHz injection to the mid frequency
mixer,

Bias voltage for detector Q4 is
developed by resistor R15, inductor L3,
and diode CR1 from the positive 20-Vdc
supply line. Inductor L3 provides a high
input impedance and a low dc resistance to
the ac signal. This prevents loading the
output of agc amplifier Q3. Diode CR1 is
used to compensate for temperature varia-
tions in the base-to-emitter circuit of de-
tector Q4. Resistor R17 provides a small
amount of degeneration to improve the
stability of detector Q4. With no signal
applied, detector Q4 is non-conducting.
The positive portions of the applied signal
forward-bias the base-to-emitter diode of
detector Q4, causing current to flow.
Capacitor C11 starts to charge to 20 Vdc
when there is no collector current in de-
tector Q4. When collector current starts
to flow, the collector voltage drops, causing

ORIGINAL

capacitors C10 and C11 to discharge
through transistor Q4. Once the output of
agc amplifier Q3 reaches a steady state,
each input cycle sustains the charge on
capacitors C10 and C11, preventing fluc-
tuations in the dc output voltage. Since this
circuit forms a closed loop with all the
other circuits of 100 ke synthesizer elec-
tronic subassembly A2A6A2, the gain of all
circuits will reach a steady-state condition,
thus maintaining a constant output from
detector Q4, and a constant output from
hi-band/lo-band mixer/amplifier
A2AB5A2A4 and portion of A2A5A2A5.

ag. 5 MC MULTIPLY-BY-TWO, -
The 5 mec multiply-by-two circuit portion of
A2A5A1 (figure 3-36) doubles the 5-MHz
input signal from switch A2A581 in the
comparator circuit for use in 17.847/
27.847 mc mixer A2A6A2A3, This circuit
consists of 10 MHz amplifier Q4 and is
part of frequency standard electronic as-
sembly A2A5. The following paragraph de-
scribes the operation of this circuit in detail.

The 5-MHz input signal from the

comparator circuit is coupled to the base of
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Figure 3-36. 5 MC Multiply~by-Two, Simplified Schematic Diagram

10 MHz amplifier Q4 by capacitor C17,

Bias for the base of 10 MHz amplifier Q4 is

provided by voltage divider R15, R16.
Emitter resistor R14 is rf bypassed by
capacitor C15, The tuned output circuit,
consisting of the primary of transformer
~ T4 and capacitor C16, is tuned to 10 MHz.
Since this stage is biased so that the am-
plification is nonlinear, the second har-
monic (10 MHz) of the 5-MHz signal will
be produced and amplified. The 10-MHz
signal is coupled through transformer T4
and applied to 17.847/27.847 mc mixer
A2A6A2A3.

ah. 17.847/27.847 MC MIXER. - The
17.847/27.847 mc mixer A2A6A2A3 (figure
3-37) consists of mixers QI and Q2, gating
circuit CR1, CR3, 17.847 mc filter Y1,
and 27.847 mc filter Y2. These circuits,
which form a part of 100 kc synthesizer
electronic subassembly A2A6A2, produce
either a 17.847-MHz or 27.847-MHz fre-
quency for use in the mixing circuits of
hi-band/lo-band mixer/amplifier
A2A6A2A4. These circuits are used in all
modes of operation. The following para-
graphs describe the operation of 17.847/
27.847 mc mixer A2AB6A2A3 in detail.

The 7.1-MHz output from 7.1 me

mixer A2A6A4A1 mixer is coupled to the
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emitter of mixer Q1 by capacitor C5. The
10.747-MHz output from 10.747 mc mixer
A2A6A4A2 is coupled to the base of mixer
Q1 by capacitor Cl. Operating voltage for
mixer Q1 is developed by voltage divider
R1, R2 and emitter resistor R4 from the
positive 20-Vdc supply line. Resistor R3
and capacitor C6 provide decoupling to
prevent interaction with the other circuits
connected to the 20-Vdc supply line. Re-
sistor R16 is the terminating resistor for
the 7.1-MHz input signal., Mixer Q1 mixes
the two input signals and develops the re-
sulting mixing products across the tuned
circuit consisting of capacitor C7 and the
primary of transformer T1. The circuit is
tuned to 17.847 MHz, the desired additive
product.

The output of mixer Q1 is coupled
to a crystal filter consisting of transform-
ers T1 and T2, capacitors C8 and C9, and
crystal Y1. Crystal Y1 is series resonant
at 17.847 MHz to pass the desired additive
mixing product. Since the crystal can also
be parallel resonated with its own shunt
capacitance, capacitor C8 and the bottom
half of transformer T2 primary are ad-
justed to cancel the effect of this shunt
capacitance. The output of the filter is
coupled to hi-band/lo-band mixer/amplifier
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A2A8A2A4 (when the lo-band of mixing fre-
quencies is required) and to the base of
mixer Q2 (when the hi-band of mixing fre-
quencies is required) by transformer T2.
Resistor R5 is the termination for crystal
filter T1.

The 10-MHz signal from the 5 mc
multiply-by-two circuit portion of A2A5A1
is coupled to the anode of diode CR1 by
capacitor C15. Zener diode CR2 regulates
the positive 20 Vdc to 10 Vdc by drawing
enough current, in addition to the load
current, to maintain a 10~-Vdc drop across
resistor R12. The regulated 10 Vdc is
applied to the cathode of diode CR3 and to
the anode of diode CR1 through isolating
resistor R11. When the lo-band output
from hi~band/lo-band mixer/amplifier
A2A6A2A4 is required, 20 Vdc is applied to
resistors R6, R10, and R14. Voltage
divider R6, R7, which biases the base of
mixer Q2, then has 20 Vdc applied to both
ends. Thus, mixer Q2 is biased off when
the lo-band of frequencies is being used.
The lo-band positive 20 Vdc is also applied
through resistor R10 to the cathode of
diode CR1. Therefore, when the lo-band of
frequencies is being used, diode CR1 is
back-biased and blocks the 10-MHz signal,
The lo-band positive 20 Vdc is also applied
to the anode of diode CR3 through resistor
R14. Therefore, diode CR3 is forward-
biased and conducts the 10-MHz signal
through coupling capacitor C16 to 51 ohm
load resistor R13. Therefore, resistor R13
loads the 10-MHz signal when the lo~band
mixing frequencies are required.

When the hi-band mixing frequen-
cies are required, a ground is applied to
resistors R14, R10, and R6., The ground is
applied through isolating resistors R14 and
R10 to diodes CR3 and CR1, respectively.
This back-biases diode CR3 and forward-
biases diode CR1. When diode CR1 is
forward-biased, it conducts the 10-MHz
signal through coupling capacitor C13 to the
emitter of mixer Q2.

Operating voltage for mixer Q2 is
developed by voltage divider R6, R7 and
emitter resistor R9 from the positive 20-
Vdc supply line. Resistor R8 and capacitor
C11 provide decoupling to prevent inter-
action with other circuits connected to the
positive 20-Vdc supply line. Capacitor C12
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is the emitter bypass capacitor. The
17.847-MHz output from the crystal filter
is coupled to the base of mixer Q2 by capa-
citor C10. The 17.847- and 10-MHz signals
are mixed, and the resulting products are
developed across the tuned circuit consist~
ing of capacitor C18 and the primary of
transformer T3. This circuit is tuned to
27.847 MHz, the desired additive mixer
product. Transformer T3 couples the out-
put of mixer Q2 to a crystal filter consist-
ing of crystal Y2, transformers T3 and T4,
and capacitors C19 and C20, which have the
same functions as the corresponding com-
ponents in the 17.847 mc crystal filter.
The output of this crystal filter is coupled
to the hi-band/lo-band mixer/amplifier
A2AB8A2A4 by transformer T4.

ai. 10 KC SPECTRUM GENERA-
TOR. - The 10 k¢ spectrum generator
A2A6A5A2 (figure 3-38) consists of divide-
by-two multivibrator Q1, Q2, divide-by-
five multivibrator Q3, Q4, gate amplifier
Q5, and keyed oscillator Q6. These cir-
cuits, which form a part of spectrum
generator electronic subassembly A2ZAGAS5,
produce a spectrum of frequencies between
3.82 and 3.91 MHz. This spectrum is
applied to the 9.07 mc error mixer portion
of A2A6A3A4 to produce the reference
frequencies used in the error canceling
scheme, These circuits also provide 10-
kHz trigger pulses to 1 ke spectrum
generator A2AG6A5A3. The 10 kc spectrum
generator is used in all modes of operation,
The following paragraphs describe the
operation of 10 kc spectrum generator
A2ABA5A2 in detail.

The input to 10 kc spectrum gen-
erator A2A6A5A2 is the 100-kHz pulsed
output of 100 k¢ spectrum generator
A2ABABA1, A positive 20 Vdc is applied to
the 10 kc spectrum generator in all modes
of operation by main frame power supply
electronic assembly A2A8. The positive
20 Vdc is regulated at 10 Vdc by Zener
diode CR1, which draws enough current, in
addition to the current drawn by the load, to
maintain a 10-Vdc drop across resistor R1.
The regulated 10-Vdc is the stable supply
voltage for divide-by-two multivibrator Q1,
Q2 and divide-by-five multivibrator Q3, Q4.

Divide-by-two multivibrator Q1,
Q2 is a conventional bistable multivibrator,
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Figure 3-38. 10 KC Spectrum Generator, Simplified Schematic Diagram
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producing one output pulse for every two
input pulses. The 100-kHz input pulses are
differentiated by capacitor C4 and the input
impedance of multivibrator Q1, Q2. The
resulting positive triggers are directed to
the saturated transistor of divide-by-two
multivibrator Q1, Q2 by steering diodes
CR2 and CR3. This cuts off the saturated
transistor and starts the process of re-
generation. Resistor R6 references the
anodes of steering diodes CR2 and CR3 to
the same potential as the emitters of tran~
sistors Q1 and Q3, and provides the return
path for capacitor C4.
The output of divide-by-two

multivibrator Q1, Q2 is a square wave at
a 50-kHz repetition rate. This signal is
differentiated by capacitor C7 and the input
impedance of divide-by-five multivibrator
Q3, Q4. The resulting positive pulses are
used to trigger divide-by-five multivibrator
Q3, Q4. Divide-by-five multivibrator Q3,
Q4 is identical to divide-by-five multivibra-
tor Q2, Q3 in 100 kc spectrum generator
A2A6A5A1 (paragraph 3-3ad), except for the
time constants. The 10-kHz output signal
from divide-by-five multivibrator Q3, Q4
is applied directly to 1 kc spectrum
generator A2A6A5A1., The 10-kHz output
signal is also divided by resistors R14 and
R15 and coupled to the base of gate am-
plifier Q5 by capacitor Cl1. Gate amplifier
Q5 is identical to gate amplifier Q4 in 100
ke spectrum generator A2A6A5A1 (para-
graph 3-3ad). Gate amplifier Q5 turns
keyed oscillator Q6 on and off at a 10-kHz
repetition rate. Keyed oscillator Q6 is
identical to keyed oscillator Q5 in 100 ke
spectrum generator A2A6A5A1 (paragraph
3-3ad). The output of keyed oscillator Q6
is a sinusoidal burst of frequencies about
0.7 microsecond in duration, repeated at a
10-kHz rate. The spectrum of frequencies
thus produced is 3.82 to 3.91 MHz; the
spectrum points are separated by 10 kHz.
The output of keyed oscillator Q6 is divided
by resistors R28 and R29, and applied to
the 9.07 mc error mixer portion of
A2ABA3AA4.

aj. 1 KC SPECTRUM GENERATOR.-
The 1 kc spectrum generator A2A6A5A3
(figure 3-39) consists of divide-by-two
multivibrator Q1, Q2, divide-by-five
multivibrator Q3, Q4, gate amplifier Q5,

ORIGINAL

NAVSHIPS 0967-878-3010

Paragraph
3-3ai

and keyed oscillator Q6. These cirecuits,
which form a part of the spectrum genera-
tor electronic subassembly A2A6A5, pro-
duce a spectrum of frequencies between
0.122 and 0.131 MHz. This spectrum is
applied to the 1,981 mc error mixer
portion of A2A6A3A4 to produce the refer-
ence frequencies used in error cancellation.
These circuits also provide the 1-kHz pulse
for 1 kc pulse inverter A2A6A5A4. The 1
ke spectrum generator is used in all modes
of operation. The following paragraphs
describe the operation of 1 kc spectrum
generator A2A6A5A3 in detail.

The input to 1 ke spectrum gen-
erator A2A6A5A3 is the 10-kHz pulse out-
put of 10 k¢ spectrum generator A2A6A5A2.
This input signal is differentiated by capa-
citor C4 and the input impedance of divide-
by-two multivibrator Q1, Q2. The resulting
positive pulses trigger divide-by-two
multivibrator Q1, Q2. Divide-by-two
multivibrator Q1, Q2 is identical to divide-
by-two multivibrator Q1, Q2 in 10 kc
spectrum generator A2A6A5A2 (paragraph
3-3ai). The 5-kHz pulse output of the
divide-by-two multivibrator is differen-
tiated by capacitor C7 and the input
impedance of divide-by-five multivibrator
Q3, Q4. Diode CR4 provides a fast turn~
on time for transistor Q3 and holds tran-
sistor Q3 in saturation during its conductive
period. Divide-by-five multivibrator Q3, Q4
is identical to divide~by-five multivibrator Q3,
Q4 in 100 ke spectrum generator A2AG6A5A1
(paragraph 3-3ad), except for the time con-
stants. The 1-kHz pulseoutput is applied
directly to the 1 kec pulseinverter. Thel-
kHz pulsed output of divide-by-five multi-
vibrator Q3, Q4 is also divided by resistors
R14 and R15 and coupled to the base of gate
amplifier Q5. Gate amplifier Q5is identical
to gateamplifier Q4 in 100 kc spectrum gen-
erator A2A6A5A1 (paragraph 3-3ad). Gate
amplifier Q5 turns keyed oscillator Q6 on and
off at a 1-kHz repetition rate. Keyed os-
cillator Q6 is identical to keyed oscillator
Q5 in the 100 kc spectrum generator
A2A6A5A1 (paragraph 3-3ad). The output
of keyed oscillator A6 is a 10-microsecond
sinusoidal burst of frequencies filtered by
L2 and C17. The spectrum of frequencies
thus produced is 0.122 to 0,131 MHz; the
spectrum points are separated by 1 kHz.
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ak., 1,981 MC ERROR MIXER. - The
1,981 mc error mixer portion of A2A6A3A4
(figure 3-40) consists of isolation amplifier
Z2Q7, mixer A1Q10, and 1.981 me filter
FL2. These circuits, which form a part of
1 and 10 kc synthesizer electronic subas-
sembly A2A6A3, mix the output signal irom
1.850 to 1.859 mc oscillator A2A6A3A2 with
one of the 1-kHz spectrum points to produce
the 1.981-MHz product signal used in the
7.089 mc mixer portion of A2A6A3A4, The
following paragraph describes the operation
of the 1.981 mc error mixer portion of
A2AB8A3A4 in detail. ,

The signal from 1.850 to 1.859 mc
oscillator A2A6A3A2 is coupled through
capacitor C30 to the emitter of isolation
amplifier Z2Q7. The grounded base con-
figuration of isolation amplifier Z2Q7 pro-
vides a high reverse attenuation to the
spectrum and mixer products present in
mixer Z21Q10, Base bias is provided by
voltage divider Z2R29, Z2R27. Resistor
R12 and capacitor C13 provide decoupling
for isolation amplifier Z2Q7. Capacitor
Z.2C29 provides ac ground to the base of
isolation amplifier Z22Q7. The output of
isolation amplifier Z22Q7 is applied to
inductor L4, which provides the impedance
transformation necessary to drive mixer
Z1Q10. Resistor Z2R26 is used to ensure
uniformity of the signal developed across
inductor L4. The output of inductor L4 is
coupled through capacitor Z1C43 to the base
of mixer Z1Q10.. The 1-kHz spectrum is
coupled through capacitor Z1C44 to the
emitter of mixer Z1Q10. Base bias is
provided by voltage divider Z1R44, Z1R42.
Resistor R12 and capacitor C13 provide
decoupling. The mixing products at the
collector of mixer Z1Q10 are applied to
crystal filter FL2 where all the products
except the sum, 1.981 MHz, are attenuated.
Resistor Z1R41 and capacitor C9 form the
input termination of crystal filter FL2.
Capacitor C8 forms a part of the output
termination of crystal filter FL2, The out-
put of crystal filter FL2 is applied to the
7.089 mc error mixer portion of A2A6A3A4.

al. 9.07 MC ERROR MIXER, - The
9.07 mc error mixer portion of A2A6A3A4
(figure 3-41) consists of isolation amplifier
Z3Q6, mixer Q8, and 9.07 mc filter FL1.
These circuits, which form a part of 1 and
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10 ke synthesizer electronic subassembly
A2A6A3, mix the output signal from 5.16 to
5.25 mc oscillator A2A6A3A1 with one of the
10-kHz spectrum points to produce the
9.07-MHz product signal used in the 7.089
mc mixer portion of A2A6A3A4. This cir-
cuit is similar, except for several compo-
nent values, and absence of a resistor in
series with the mixer emitter, to the 1,981
mc error mixer portion of A2A6A3A4.
Refer to paragraph 3-3ak for details of
circuit operation.

am. 7,089 MC MIXER. - The 7.089 mc
mixer portion of A2A6A3A4 (figure 3.42),
which forms a part of 1 and 10 kc synthe-
sizer electronic subassembly A2A6A3,
mixes the 1.981-MHz signal from the 1.981
mc error mixer portion of A2A6A3A4 with
the 9.07-MHz signal from the 9.07 mc
error mixer portion of A2A6A3A4. This
circuit, which consists of mixer Q9,
produces the 7.039-MHz error signal used
in 7.1 mc mixer A2A6A4A1 of 100 cps syn-
thesizer electronic subassembly A2A6A4,
The following paragraph describes the
operation of the circuit in detail.

The 1.981-MHz signal is coupled
through capacitor C7 and isolating resistor
R7 to the base of mixer Q9. The 9.07-MHz
signal is coupled through capacitor C6 and
isolating resistor R6 to the base of mixer
Q9. Since the outputs of the 1.981 mc
error mixer and the 9.07 mc error mixer
are combined at the base of mixer Q9, the
output termination for the respective filters
is located in the 7.089 mc mixer. This
termination consists of resistors R6 and
R7, capacitors C5, C6, C7, and C8, the
input impedance of mixer Q9, and the out-
put impedance of the respective filters.
Base bias for mixer Q9 is provided by volt-
age divider R9, R8. Emitter bias is pro-
vided through emitter resistor R10. Re-
sistor R30 provides a small amount of
degeneration to stabilize mixer Q9. Re-
sistor R11 and capacitor C11 provide
decoupling for mixer Q9. The output circuit
of mixer C9 is a tuned circuit consisting of
capacitor C10 and transformer T1, and is
tuned to 7.089 MHz. Therefore, all mixing
products except the difference frequency,
7.089 MHz, will be attenuated by the output
circuit of mixer Q9. The 7.089-MHz signal
is coupled through transformer T1 to the

3-83




Figure NAVSHIPS 0967-878-3010 R-1051D/URR
3-40 FUNCTIONAL DESCRIPTION
CAUTION
WHEN MAKING RESISTANCE
| KHz SPECTRUM CHECKS AT SEMI-CONDUCTOR
FROM DEVICES,USE ONLY THE
| KC SPECTRUM >~ HIGHER SCALES OF THE
GENERATOR . =1 MULTIMETER SO AS TO
ARAGASA3 C— — — =9 +20voC 21 44> AVOID UNINTENTIONAL
z2 a7 ' DAMAGE TO THE SEMI-
l ISOLATION RI2 ' CONDUCTOR DEVICE DUE
AMPLIFIER TO THE METER'S INTERNAL
| r 010 VOLTAGE.
g:‘PUT SIGNAL R283 3R29
1.850-1.859 MC —H(-vd 1.981MHz TO
OSCILLATOR 7.089 MC MIXER
AZAGA3AZ , 4 P/0 A2A6A3A4

NOTE:
REF. DESIG. PREFIX A2A6A3A4.

Figure 3-40. 1.981 MC Error Mixer, Simplified Schematic Diagram

+20vDC +20vDC
R24 3 R253 '
INPUT SIGNAL FROM -
s | e
OSCILLATOR A2A 1 !
' s l L (P/0 A2A6A3A4)
TION
ISOLA cs
AMPLIFIER - ! o ‘ l: cs
. R 3
_L—< | Re2 ' L3"
c28 /[ b ! c3 c2xr 2w = =
1 I 3
- —_
23 - ':.:J - - -
{OKHZ SPECTRUM FROM —— NOTE:
10 KC SPECTRUM REF. DESIG. PREFIX A2AGA3A4,

GENERATOR A2AGAS5A2 CAUTION

WHEN MAKING RESISTANCE CHECKS AT
SEMI-CONDUCTOR DEVICES,USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
SO AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONDUCTOR DEVICE DUE TO
THE METER'S INTERNAL VOLTAGE. -

Figure 3-41. 9.07 MC Error Mixer, Simplified Schematic Diagram
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Figure 3-42. 7.089 MC Mixer, Simplified Schematic Diagram

7.1 mc mixer circuit in 100 cps synthesizer
electronic subassembly A2A6A4.

an. 1 KC PULSE INVERTER. - The
1 ke pulse inverter A2A6A5A4 (figure 3-43)
consists of overdriven amplifier Q1. This
amplifier is a part of spectrum generator
electronic subassembly A2A6A5 and sup-
plies the accurate 1-kHz reference pulses
required by phase detector A2A6A4A2Z71
(integrated circuit) to phase lock 100 cps
oscillator A2A6A4A2. The 1 kc pulse in-
verter is used in all modes of operation.
The following paragraph describes the
operation of 1 kc pulse inverter A2A6A5A4
in detail, .
The input to 1 kc pulse inverter
A2ABABA4 is the 1-kHz pulse output of
divide-by-five multivibrator Q3, Q4 in
1 kc spectrum generator A2A6A5A3. The
1-kHz pulses are coupled to the base of
pulse amplifier Q1 through isolating re-
sistor R4 in order to reduce the amplifier
loading on the divide-by-five multivibrator.
Resistor R4 also forms a voltage divider in
conjunction with resistor R5 to supply the
base bias for amplifier Q1. Resistors R2
and R3 form a voltage divider to furnish a
low collector voltage and a relatively stiff

ORIGINAL

collector voltage source to ensure that am-
plifier Q1 is always driven into saturation
by the input pulses, thus improving output
amplitude uniformity and pulse waveform.
Resistor R1 and capacitor C1 form a de-
coupling network for the collector voltage

~ source. The output of the 1 kc pulse in-

verter amplifier is applied to 100 cps syn-
thesizer electronic subassembly A2A6A4.
ao. 100 CPS OSCILLATOR. - The
100 cps oscillator A2A6A4A2 (figure 3-44)
consists of modified Colpitts (Clapp)
oscillator @2, dc amplifier Q1, buffer am-
plifier Q3, and phase detector (integrated
circuit Z1). The 100 cps oscillator, which
forms a part of 100 cps synthesizer elec-
tronic subassembly A2A6A4, generates the
100-Hz increments and vernier frequency.
Tuning of the oscillator from 110 kHz to
119 kHz in 1-kHz steps, and vernier
frequency control from 108 kHz to 122 kHz
is accomplished by the reactance control
circuit using voltage-variable capacitors
CR7, CR8, and CR3., When locked 100-Hz

. steps are required, phase detector

A2A6A4A271 furnishes the desired fre-
quency control voltages. In vernier, phase
detector A2A6A4A27Z1 is disabled by
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Figure 3-43. 1 KC Pulse Inverter, Simplified Schematic Diagram

removing the supply voltage. The voltage
to the voltage variable capacitors CR7,
CRS8, and CR9 is then varied manually.
The oscillator output is coupled to buffer
amplifier Q3 whose input is stabilized by a
set of limiting diodes CR5 and CRS.

The positive 20-Vdc supply voltage
for all circuits of the 100 cps oscillator is
obtained from main frame power supply
electronic assembly A2A8.

The tank circuit of oscillator Q2
consists of capacitors €9, C10, Cl11, C13,
C14, C15, C5 and the voltage variable
capacitors CR7, CR8, and CR9. Capacitor
C14 is initially adjusted for the required
frequency range of oscillator Q2. The
voltage-variable capacitors CR7, CRS,
and CR9 provide the required pulling range
for the phase-lock loop. Capacitor C15 has
a negative temperature coefficient to com-
pensate for temperature changes in oscil-
lator Q2. The parallel and series combina-
tion of the aforementioned capacitances
results in an equivalent variable capacity
Cl. A simplified ac equivalent circuit of
oscillator Q2 is shown in figure 3-45 as an
aid in analyzing the oscillator tank circuit.
Capacitor C1 and transformer T1 form the

parallel resonant tank circuit of oscillator

Q2.
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When operating voltage is applied
to oscillator Q2, the oscillator produces an
output of approximately 110 kHz to
to 119 kHz, depending on the setting of the
CPS switch. These output frequencies will
only approximate the desired operating
frequencies until the phase-lock loop is
closed. The output of oscillator Q2 is
amplitude-limited by dicdes CRS and CRS.
Both the negative- and positive-going limit
of the oscillator signal are established by
the diode bias voltages developed across
the secondary of transformer T1 and the
forward voltage drop of the diodes.

The output of oscillator Q2 is
applied through transformer T1 to the base
of buffer amplifier Q3 which, in turn,
develops the signal across resistor R10.
Buffer amplifier Q3 provides isolation for
oscillator Q2, preventing succeeding stages
from adversely loading the oscillator. The
output of buffer amplifier Q3 is coupled to
the base of puise shaper A2A6A4 A1Q6 by
capacitor A2A6A4A1 C13. A small amount
of degeneration is developed by unbypassed
emitter resistor R8 to increase the stability
of amplifier Q3.

The output of 1 k¢ pulse inverter
A2AB6A5A4 module is coupled directly to
phase detector Z1. A reset pulse from
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Figure 3-45. 100 CPS Oscillator, AC
Equivalent Circuit, Schematic
Diagram

counter A2A6A4A1 is also coupled directly
to phase detector Z1. The output voltage
from phase detector Z1 is applied to amp-
lifier Q1 by the network consisting of re-
sistor R3 and capacitor C3. The output of
amplifier Q1 is filtered and then applied to
the voltage-variable capacitors to control
the oscillator Q2 frequency.

The phase detector is basically a
flip-flop (figure 3-46). The reset pulses
are applied to both stages of the flip-flop,
while the 1-kHz standard frequency refer-
ence pulse is applied to one side only.
Therefore, if the input frequencies are both
equal, the output will be a pulse with a
duration equal to the time between the input
reference and the preset divider output
(reset pulse). If the output is a symmetrical
waveform, the triggers are 180 degrees
out of phase. When a low-pass filter is
employed, the flip-flop output provides an
average voltage which is a linear function
of the phase difference, Thus, for the case
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Figure
3-45

where the phase detector output is a sym-
metrical waveform (180-degree phase
relationship), the average voltage from the
filter will be one-half the peak-to-peak
phase detector output. This ecircuit permits
up to 360 degrees of control in-phase be-
tween two signals, whereas the usual
sinusoidal type of phase detector permits
only 180 degrees of control. If the fre-
quency of one signal is different from the
other, the triggers will pass each other in
time, and the average output from the cir-
cuit will be a sawtooth. These cases are
shown in figure 3-47 for fl = fz' f2>f1, and
t1>1q.

1772 In the feedback loop, filter net-
work FL1 is designed to have a low-pass
characteristic with a cutoff frequency at
about 250 Hz, well above the loop cutoff
frequency. Consequently, the oscillator
capture range is equal to its hold-in range.

_The filtered dc output is then applied to

voltage-variable capacitors CR7, CR8, and
CR9 to vary the capacity in the tank circuit

of oscillator Q2, thus controlling the oscil-

lator frequency. This slaves the oscillator

to a frequency that is preset into the divider
chain of counter A2A6A4A1.

Assume that the output of the
oscillator is 110.2 kHz. The desired oscil-
lator frequency is 110 kHz. The oscillator
output of 110.2 kHz is coupled to the pulse
shaper circuit of the counter. This output
is then coupled to the preset dividers and
divided down by a factor of 110 to a fre-
quency of 1,02 kHz. This output is coupled
directly to phase detector Z1, A 1-kHz
pulse from the spectrum generator is also
coupled directly to the phase detector.

The two inputs of 1 kHz and 1.02 kHz are
compared and an ac voltage (sawtooth
waveform) is developed. This ac output is
coupled to amplifier Q1 and filtered in
filter network FL1. The voltage is then
applied to voltage-variable capacitors,
CR7, CR8, and CR9, thus sweeping the
oscillator frequency. Since the feedback
loop is closed, this frequency decreases
with time due to the decrease of the oscil-
lator output frequency as it is being swept.
After this sweep frequency has been de-
creased to a frequency within the pull-in
range of the oscillator, the oscillator pulls
in and locks at the desired 110 kHz. At this
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Figure 3-47, Phase Detector Waveforms

time, the output of the phase detector is
the dc reference level, H the phase of the
oscillator begins to drift, the phase
difference is detected by the phase detec-
tor circuit and the dc output is shifted
accordingly to correct the oscillator fre-

quency.

ap. PRESET COUNTER. - The pre-
set counter A2A4A6A1 (figure 3-48) con-
sists of pulse shaper Q5 and Q6, three
decade dividers (integrated circuits Z4,
Z1, and Z3), inverter amplifier Q8, a
flip~flop (integrated circuit Z2), reset
pulser Q1, Q2, Q3, Q4, emitter follower
Q9, and amplifier Q7. These circuits form
a part of 100 cps synthesizer electronic
subassembly A2A6A4. These circuits
provide two functions. They divide the

ORIGINAL

110-kHz to 119-kHz output from 100 cps
oscillator A2A6A4A2 by 10 to provide the
11-kHz to 11.9-kHz signal required for
mixing in 7.1 mc mixer A2A6A4A3. They
generate a reset pulse, the frequency of
which dictates whether any oscillator fre-
quency error exists from that which is
preselected. This reset pulse is coupled
to phase detector A2A6A4A2Z1 for com-
parison with the 1-kHz standard frequency.
The following paragraphs describe opera-
tion of the counter circuits in detail.

Pluse shaper Q5, Q6 is a Schmitt
trigger circuit which receives the locked
110-kHz to 119-kHz sinusoidal output from
100 cps oscillator A2A6A4A2 through
capacitor C13. This input signal is
developed into a negative output pulse with
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a sharp leading edge for each cycle of os-
cillator A2A6A4A2Q2 output frequency.
Resistors R23, R24, R25, R26, R27, and
R39 comprise resistive networks for
developing the required operating voltages
for pulse shaper Q5 and Q6. The pulse
shaper output is coupled directly to decade
divider Z4 and to decade divider Z3 of the
preset counter.

Operating voltage for decade
divider Z4 is applied from the 4-Vdc supply.
The divider provides one output pulse for
every ten input pulses applied from the
pulse shaper.

The 11-kHz to 11.9-kHz output
from decade divider Z4 is coupled to the
base of amplifier Q7 by capacitor C16. The
operating voltage for amplifier Q7 is
developed by voltage divider R38, R30 and
emitter resistors R32, R33 from the posi-
tive 20-Vdc supply line. Decoupling is
provided by capacitor C15 and resistor R31
to prevent interaction with other circuits
connected to the positive 20-Vde supply
line. Capacitor C17 is the emitter bypass
capacitor of amplifier Q7. The amplified
output signals from amplifier Q7are devel-
oped across a tuned circuit consisting of
capacitor C14 and the primary of transform-
er T1. Resistor R34 increases the bandwidth
of the tuned circuit. The sinusoidal output
from the secondary of transformer T1 is
applied to 7.1 mc mixer A2A6A4A3.

The preset divider is a digital
device composed of integrated circuits Z1,
Z3, and Z2 and coding from CPS switch
A2A11S6 on the froni panel. When a pre-
selected count is reached, a coincidence
gate triggers a circuit which resets the
dividers. The preset dividers are reset to
zero and a count is initiated by the pulses
derived from oscillator A2Q2, This count
continues until coincidence is reached at
some digitally preselected count from cps
switch A2A11S6 on the front panel, then a
reset is generated. The reset-to-zero time
of the counter must be shorter than the
time between incoming pulses. When the
counter is reset, a trigger is also generat-
ed for phase detector A2A6A4A2Z1. (This
frequency is divided by 10 for desired 100~
Hz increments.) If the oscillator frequency
is precisely the frequency for which the
preset divider is coded, the reset circuitry
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output will be exactly 1 kHz. If, however,
there is a 0.5 percent error in oscillator
frequency, the reset trigger output fre-
quency to the phase detector will contain
the same percent error or 5 Hz. When this
signal is compared in the phase detector
against the 1 kHz derived from the fre-
quency standard, a phase detector correc-
tion voltage is generated. This voltage, by
means of A2A6A4A2CRT through
AGABA4A2CRY, corrects the oscillator
frequency so that the divider output is 1
kHz, thus maintaining the oscillator in lock
with the frequency standard.

Integrated circuits Z1, Z3, and Z2
and transistor Q8 form a preset divider
which may be coded to divide by any number
between 110 and 119. Therefore, any oscil-
lator frequency between 110 and 119 kHz
may be divided down to 1 kHz for phase
comparison in the phase detector
A2A6A4A271 with the standard 1-kHz
reference pulse. This produces 1-kHz
increments from 110 k¥z to 119 kHz. The
preset divider chain is used to provide a
coded count that is representative of the
corresponding frequency digit.

Decade divider Z3 divides by a ~
maximum of 10, but may be programmed
by cps switch A2A11S86 on the front panel
to reset at any integer count less than 10.
The four flip-flops in the decade are ar-
ranged to generate a binary code. This is
accomplished by diode coding gates CR3
through CR10 which, when energized,
contribute to the generation of a reset
pulse. The table included in figure 3-49
indicates what combination of coding leads
must be energized in order to achieve the
desired count in the dividers. Figure 3-50
indicates the method of programming a
decade of the preset divider. The absence
of coding voltage on any of the four gates
effectively removes the flip-flop corre-
sponding to that gate from the coincidence
circuit. By selectively energizing 0, 1, 2,
or 3 lines per decade, the coding from 0 to
9 is accomplished.

Output of decade divider Z3 is fed
to integrated circuit Z1 transistor Q8, and
integrated circuit Z2 which are program-
med by gates CR11 through CR14 to divide
by 11. Transistor Q8 functions as a buffer
and inverter amplifier between Z1 and Z2.
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Figure 3-49. Decade Counter A1Z1, A1Z3, and A1Z4), Simplified Block
Diagram And Truth Table

The gate outputs from the decade and the
divide~by-eleven counters are summed to
provide control voltage for the reset
pulser. When the entire programmed
count is reached, the disappearance of
control voltage on the output gates (junction
of diodes CR6 through CR9) initiates a
reset pulse through emitter follower Q9.
The reset pulser consists of a pair of
overdriven amplifiers Q1 and Q2 which
shape a pulse suitable to trigger the 7-
microsecond delay multivibrator Q3 and
Q4. The delay multivibrator generates a
7-microsecond negative pulse which is
applied to the reset circuit (pin 6) of all
the integrated circuits in the preset divider

ORIGINAL

group., The count is now complete and a
new identical sequence follows.

ag. 7.1 MC MIXER. - The 7.1 mc
mixer A2A6A4A3 (figure 3-51) consists of
emitter followers Q1 and Q3, 7.1 MHz
crystal filter FL2, mixer Q2, and amplifier
Q4. These circuits, which form a part of
100 cps synthesizer electronic subassem-
bly A2A6A4, mix the 11-kHz to 11.9-kHz
output from counter A2A6A4A1 with the
7.089-MHz output from 7.089 mc mixer
A2A6A3A4 to produce a nominal 7.1-MHz
output of a level suitable for use in
17.847/27.847 mc mixer A2A6A2A3, These
circuits are used in all modes of operation.
The following paragraphs describe the
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operation of 7.1 mc mixer A2A6A4A3 in
detail.

The sinusoidal output from trans-
former A2A6A4A1T1 is coupled to the base
of emitter follower Q1 by capacitor C15.
The operating voltage for emitter follower
Q1 is developed by voltage divider R2, R3.
Resistor R1 and capacitor C1 provide de-
coupling to prevent interaction with the
other circuits connected to the positive
20-Vdc supply line. Emitter follower Q1
provides a low impedance source for mixer
Q2. The output from emitter follower Q1
is developed across resistor R4 and
coupled to the emitter of mixer Q2 by
capacitor C2.

The operating voltage for mixer
Q2 is developed from the positive 20-Vdc
supply line by emitter resistor R6 and
voltage divider R7, R8, Resistor R21 and
capacitor C4 provide decoupling to prevent
interaction with the other circuits connect-
ed to the positive 20-Vdc supply line.
Capacitor C3 is the emitter bypass capa-
citor. Due to the large difference in fre-
quency between the two inputs, resistor R6
develops a small amount of degeneration to
increase the stability of mixer Q2. The
7.089-MHz output from 7.089 mc mixer
A2A6A3A4 is coupled to the base of mixer
Q2 by capacitor C5. Transistor Q2 mixes
the 11-kHz to 11,9-kHz signal with the
7.089-MHz signal to provide one of ten
fixed outputs, depending upon the position
of the CPS switch on the front panel. I
11 kHz is used (front panel CPS switch at
000 setting), the mixing products are 11
kHz, 7.089 MHz, 7.078 MHz, and 7.1 MHz,
If 11.9 kHz is used (front panel CPS switch
at 900 setting), the mixing products are
11.9 kHz, 7.089 MHz, 7.0771 MHz, and
7.1009 MHz. The mixing products are
developed across resistor R9 and applied
to filter FL2. Filter FL2 is very selective,
allowing only the 7.0998-MHz to 7.1012-
MHz signals to pass.: Capacitor C7 and
resistor R9, and capacitor C8 and resistor
R10 form the input and output terminations,
respectively, for crystal filter FL2. The
output from filter FL2 is coupled to the
base of emitter follower Q3 by capacitor
C1ie. '

~ The operating voltage for emitter
follower Q3 is developed from the positive
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20-Vdc supply line by voltage divider R11,
R12 and emitter resistor R15. Resistor
R13 and capacitor C11 provide decoupling
to prevent interaction with the other cir-
cuits connected to the positive 20-Vdc
supply line. Emitter follower Q3 isolates
filter FL2 to prevent it from being adver-
sely loaded by amplifier Q4. The output
from emitter follower Q3 is developed
across resistor R15 and is coupled to the
base of amplifier Q4 by capacitor C10.

The operating voltage for am-
plifier Q4 is developed by voltage divider
R16, R18 and emitter resistor R19. Re-
sistor R17 and capacitor C11 provide de-
coupling to prevent interaction with the
other circuits connected to the positive
20-Vdc supply line. Capacitor C14 is the
emititer bypass capacitor. The amount of
gain provided by amplifier Q4 is controlled
by adjusting the amount of degeneration
developed by potentiometer R20. The am-
plified output from amplifier Q4 is develop-
ed across the tuned circuit consisting of
capacitor C13 and the primary of trans-
former T1, and is applied to 17.847/
27.847 mc mixer A2AB6A2A3.

ar, POWER SUPPLY. -~ Power
supply electronic assembly A2A8 (figure
3-52) consists of the positive 110-Vdc
supply, the positive 28-Vdc supply, the
negative 30-Vdc supply, and the regulated
positive 20-Vdc¢ supply. These circuits,
which form a part of receiver main frame
A2, supply operating power to all the cir-
cuits of the R-1051D/URR. The following
paragraphs describe the operation of the
power supply in detail.

All power is derived from the
nominal 115-Vac line, which is applied
through switches A1A2S1, A1A2S2, A2S2
and fuses A2F1, A2F2 to the primary of
power transformer A2T1. Indicator lamps
which are part of A2XF1 and A2XF2 will
light if fuses A2F1 and A2F2 open. The
primary of transformer A2T1 is tapped so
that, in locations where line voltages differ
slightly from the normal 115 Vacon a
reasonably permanent basis, one can
compensate for the difference by recon-
necting to a new tap. The 6.3 Vac from
terminals 13 and 14 of the secondary of
transformer A2T1 supplies power to the
filaments of rf amplifiers V1 and V2 in rf
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amplifier electronic assembly A2A4. The
output from terminals 7 and 8 of trans-
former A2T1 is applied to a bridge rectifier
consisting of diodes CR1 through CR4,; the
output of the bridge is applied to a choke
input filter consisting of choke A2L1 and
capacitor A2C1. The output of the choke
input filter, positive 110 Vdc, is used to
supply plate and screen voltage to rf am-
plifiers V1 and V2 in rf amplifier electronic
assembly A2A4 and to light the vernier
tuning indicator. Resistor A2R20 is a
bleeder load for the positive 110 Vdc
supply. The output from terminals 9 and
10 of transformer A2T1 is applied to a
bridge rectifier consisting of diodes CR5
through CRS8; the oufput of the bridge is
applied to a choke input filter consisting of
choke A2L2 and capacitor A2C2. The out-
put of the choke input filter, positive 28
Vdc, is used in rf amplifier A2A4, fre-
quency standard A2A5, receiver if./audio
amplifier A2A2 and A2A3 and translator/
synthesizer A2A6, electronic assemblies.
The regulated positive 20-Vdc supply is
derived from the positive 28-Vde supply.
Resistor A2R8 is the bleeder load for the
positive 28-Vdc supply. When primary
power is supplied, lamps A2DS3 and A2DS4
light, illuminating the frequency display
windows above the MCS and KCS controls.
Resistors R1 and R2 are series~dropping
resistors. The output from terminals 11
and 12 of transformer T1 is applied to a
bridge rectifier consisting of diodes CR9
through CR12; the output of the bridge is
applied to a filter network consisting of
resistor R3 and capacitor C3. The output
from this network is applied to resistor
R4 and Zener diodes CR13 and CR14.
Since the Zener voltage of each diode is
15 Vde, the cutput from this network is a
regulated negative 30 Vde. Capacitor C4
is used to provide additional filtering. The
negative 30 Vdc'is used in step agc circuit
Al of if./audio amplifier electronic assem-
blies A2A2 and A2A3, and as the negative
supply for the vernier tuning indicator.
The regulated positive 20-Vdc
supply consists of series regulator A2Ql,
dc amplifiers Q1 and Q2, comparators Q3
and Q4, 12-Vdc Zener diode CR16, and
4.7-Vdc Zener diode CR17. This circuit
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provides a constant positive 20 Vdc regard-
less of the load. The input voltage of
positive 28 Vdec is applied to the collector of
series regulator A2Q1, through contacts 7
and 6 of section C front of Mode Selector
switch A2S2, in any position other than
OFF or STD BY, and contacts 8 and 6 of
relay A2K1. If the MCS controls are set in
their 00 or 01 positions, a ground is applied
to relay A2K1, causing it to energize. This
cuts off the input to the positive 20-Vde
supply unless the operating frequency is

2.0 to 30.0 MHz. The collector-to-emitter
resistance is directly proportional to the
amount of base-to-emitter current. The
output voltage positive 20 Vdc in this case,
is selected by adjusting output voltage
control R14, which determines the bias
voltage on comparator Q4. The bias voltage
determines the amount of emitter current
flow, thereby determining the voltage
across emitter resistor R12. Since the
bias voltage on the base of comparator Q3
is held constant by Zener diode CR17, the
collector current flow will be determined by
the emitter voltage. The emitter of
comparator Q3 is connected to the emitter
of comparator Q4; therefore, collector
current of comparator Q3 will be controlled
by the bias voltage on comparator Q4.

Since the base voltage of dc amplifier Q2

is held constant by Zener diode CR16, the
collector current flow is controlled by the
collector voltage on comparator Q3. The
collector current of dc amplifier Q1 is
controlled by the collector current of dc
amplifier Q2. The collector current
through resistor R5 determines the bias
voltage on the base of series regulator
A2Q1 which, in turn, determines the
emitter-to-collector resistance.

To better understand the opera-
tion of the regulated positive 20-Vdc supply,
assume that some of the load on the
positive 20-Vdc supply has been removed.
This condition causes the output voltage to
rise., This rise causes the base-bias
voltage of comparator Q4 to increase,
thereby increasing the voltage across re~
sistor R12. This increase causes a de-
crease in the base-to-emitter voltage in
comparator Q3, thereby causing an in-
crease in collector voltage., Since the
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emitter of the dc amplifier Q2 is connected
to the collector of comparator Q3, and the
base voltage is held constant by Zener diode
CR16, the increase in collector voltage in
comparator Q3 causes the collector current
to decrease in dc amplifier Q2. Since the
collector of dec amplifier Q2 is connected to
the base of de amplifier Q1, the decrease
in collector current in dc amplifier Q2
causes a decrease in collector current in
de amplifier Q1. Since the collector of

dc amplifier Q1 is connected to the base of
series regulator A2Ql1 through resistor R5,
a decrease in collector current in dc am-
plifier Q1 causes the collector-to-emitter
resistance to increase, thereby causing the
output voltage to return to positive 20 Vdc.

Resistor Rb acts as a parasitic suppressor. .

Diode CR15 protects the circuit if the posi-
tive 20-Vdc line is accidentally grounded.
Normally, diode CR15 is back-biased by
the positive 20 Vdc on its cathode and
positive 12 Vdc on its anode. If the positive
20-Vdc line becomes grounded, the diode
will be forward-biased, dropping the base
of dc amplifier Q2 to ground potential and
preventing damaging current flow in dc
amplifiers Q1 and Q2.

as. TUNING. - The tuning circuit
{figure 3-53) consists of code generator
electronic assembly A2AT; switch S1,
motor Bl, and relay K1 in rf amplifier
electronic assembly A2A4; and switch S1,
motor Bl, and relay K1 in mc synthesizer
electronic subassembly A2A6A1. Code
generator electronic assembly A2AT7 con-
sists of switches S3 and S4, which form
three parallel open-seeking tuning circuits,
each employing a five-wire coding scheme.
Two of these tuning circuits generate a
tuning code for positioning the turret
assembly in rf amplifier electronic assem-
bly A2A4 and the crystal switch in mc
synthesizer electronic subassembly A2A6A1,
The third tuning circuit is not used in
tuning the R-1051D/URR. The following
paragraphs describe the tuning circuits for
the R-1051D/URR in detail.

Switches 83 and S4 in code genera-
tor electronic assembly A2AT7 are control-
led by the 10-MHz (MCS) and 1-MHz (MCS)
controls on the front panel. These two
switches are analogously represented
(figure 3-53) by sections A, B, C, D, and E;
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sections A and C form two 28-position
masters, and sections B and D form two
28-position images. For the schematic
diagram of these switches, see figure

5-2a. Section A establishes the tuning code
for turret switch S1 in rf amplifier elec-
tronic assembly A2A4, and section C
establishes the tuning code for crystal
switch S1 in mc synthesizer electronic sub-
assembly A2A6A1. The tuning code genera-
ted by section A is one of 28 series of opens
and grounds; each series represents one of
the 28 tuning positions of turret switch S1
(refer to table 3-1). Although section C is
also a 28-position switch, the tuning code it
generates is one of 17 series of opens and
grounds; each series represents one of the
17 positions of crystal switch S1 (refer to
table 3-1), Section A (master) applies the
coded information to turret switch S1-A
(master). This establishes a ground path
through the common contact of S1-A to pin
7 of turret motor relay K1; since positive
28 Vdc is applied to pin 3, the ground
causes relay K1 to energize. When turret
motor relay K1 energizes, turret motor

Bl is energized by application of positive
28 Vdc through contacts 5 and 2 of turret
motor relay K1. When energized, motor
B1 rotates turret switch S1 until the
complement of the code on section A
(master) is reflected by turret motor
switch S1-A (master). Whenever the codes
on the two masters are complementary,

the ground path to turret motor relay K1 is
broken, causing it to deenergize. Similarly,
section C generates a code to energize
crystal switch S1 motor, and to rotate
crystal switch S1 to the position established
by the 1- and 10-MHz (MCS) controls on

the front panel.

The image switches in code
generator electronic assembly A2A7 (sec-
tions B and D), turret switch S1-B, and
crystal switch S1-B always have the com-
plementary code of their respective
masters. This ensures that the ground, or
grounds, will be applied to the masters
whenever a new code is selected, This is
accomplished by the cut of the wafer, which
is the exact mirror image of the respective
master. All contacts appearing as opens at
the master appear as grounds at the image,
and vice versa.
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In figure 3-53, sections A and B
are positioned to represent the code 10100
(x2.xxx MHz). If the MCS controls on the
front panel were set at x3.xxx MHz, sections
A and B would be rotated one position
counterclockwise, creating the new code
01000 (refer to table 3-1). A ground path
would be established to pin 7 of turret
motor relay K1 through code line 2 and
turret motor switch S1-A, This energizes
turret motor relay K1 which, in turn,
energizes turret motor Bl. Turret motor
switch S1 is rotated until image code 10111
is reflected by turret motor switch S1-A.
At this time, the ground path is broken,
causing turret motor relay K1 to deenergize.
Ground is then applied through contacts 2
and 4 of turret motor relay K1 to turret
motor Bl. If the MCS controls on the front
panel were set to 22.xxx MHz rather than
x2.xxx MHz, the code generated by section
A would have been 10000. As shown in
figure 3-53, there is no ground path directly
between the two masters., This time the
ground path would be through code line 1 to
turret motor switch S1-B (image), code line
3 to section B (image), and code line 2 to
turret motor switch S1-A (master). There-
fore, the ground path to turret motor relay
K1 is established using the images. In like
manner, any code can be traced, and the
tuning of turret switch S1 will be accom-
plished for any code shown in table 3-1.
Similarly, the codes shown in table 3-1 can
energize crystal switch motor Bl and tune
crystal switch S1 to the position established
by the MCS controls on the front panel.
Section E of code generator

electronic assembly A2A7T generates the
hi/lo band control line codes. The wiper of
section E remains open until it is placed in
an MCS position that has a tab. At this time,
ground is applied to hi/lo filter relay A2K2,
causing it to energize. When relay A2K2 is
energized, ground is placed on the hi/lo
band control line. When hi/lo filter relay
A2K? is deenergized, positive 20 Vdc is
applied to the hi/lo band control line.

at. CONTROL SWITCHING. - The
control switching circuits (figure 5-9) con-
sist of switches A1A2S1, A1A282, A2S2,
and A2S9 and relays A2K1 and A2K3. These
circuits, which form a part of main frame
A2, energize and key the applicable circuits
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according to the selected mode of operation.
The following paragraphs describe the con-
trol switching circuits in detail. Unless
otherwise noted, all components in the
following paragraphs have reference
designator prefix A2.

'~ Primary power for the R-1051D/
URR is received via pins R and S of connec-
tor A1J4 on the rear of the R-1051D/URR.
In the NORM position of AUX-NORM switch
A1A2S81, the nominal 115 Vac is connected
through interlock switch A1A2S2, I de-
sired, primary power may be routed
directly to the R-1051D/URR by placing
AUX-NORM switch A1A2S1 in the AUX
position and connecting the primary power
to pins A and C of connector A1J3, thus
bypassing the normal input. From interlock
switch A1A2S2 one side of the 115-Vac line
A1J4-S is applied to contact 6 of the front
part of section 1 of switch S2, which is an
open circuit in the OFF position. The other
side of the 115-Vac line A1J4-R comes
from interlock switch A1A2S2 and goes
directly to contact 10 of the front pdrt of
section 2 of Mode Selector switch S2, which
also is an open circuit in the OFF position.
In the STD BY position of Mode Selector
switch 82, one side of the 115-Vac line is
switched through fuse F1 to terminal 6 of
power transformer T1. The other side of
the 115-Vac line is switched through fuse
F2 to terminal 1 of power transformer T1.
Therefore, the power input circuit of the
R-1051D/URR is completed, and trans-
former T1 and the 6.3-Vac positive 110-
Vde, negative 30-Vde, and positive 28-Vdc
power supplies are energized (refer to para-
graph 3-3ar). Power from the positive
28-Vdc supply is routed to frequency
standard electronic assembly A2A5, where
5 mc oscillator A2A5A3 and its associated
oven control circuits A2A5A2 are energized.
The positive 110-Vdc and negative 30-Vdc
power supplies are not used in the STD BY
position of Mode Selector switch S2.

In any operating position of Mode
Selector switch S2 (USB or CW, for
example), positive 28 Vdc from power
supply electronic assembly A2A8 is routed
through contacts 7 and 6 of the front part
of section 3 of Mode Selector switch S2.
This 28 Vdc is applied to rf amplifier
electronic assembly A2A4, mc synthesizer
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electronic subassembly A2A6A1, and con-
tact 6 of SIMPLEX/DUPLEX switch S9.
It is also applied to contact 8 and coil
contact 7 of tune relay K1, and coil con-
tact 7 of hi/lo filter relay K2. For opera-
tion of hi/lo filter relay K2, refer to para-
graph 3-3as. When tune relay K1 is
deenergized, positive 28 Vdc on contact 8
is routed through contact 6 to contacts 4
and 6 on the rear part of section D of switch
S2 and also to the regulated positive 20-Vdc
supply, providing energizing voltage (refer
to paragraph 3-3ar). The positive 20 Vdc
from power supply electronic assembly
A2A8 is routed through contacts 2 and 4 of
transmit/receive relay K3 to pin 4 of con-
nector J17 and pin 6 of connector J16 on
mode selector electronic assembly A2A1.
Tune relay K1 is energized by a ground
applied to coil contact 3 from pin 7 of
connection J8 on code generator electronic
assembly A2A7 whenever the MCS dials
are tuned to 00 or 01, or whenever the
R-1051D/URR is being tuned. Provisions
are made on pins J and K of connector
A1J4 on the rear panel of the R-1051D/URR
to receive positive 28 Vdc and a ground
keyline, respectively, from a transmitter
used with the R-1051D/URR. When
SIMPLEX/DUPLEX switch 89 is in the
SIMPLEX position, positive 28 Vdc will be
routed through contacts 4 and 5 to coil
contact 7 of transmit/receive relay K3.
When the T-827D/URT is energized, a
ground is routed through contacts 1 and 2
of switch S9 and contacts 4 and 2 of tune
relay K1 to coil contact 3 of transmit/
receive relay K3, thereby energizing it.
When transmit/receive relay K3 is
energized, the 110-Vdc path through con-
tacts 6 and 8 of K3 is broken and the 20-Vdc
path through contacts 2 and 4 of relay K3 is
broken. When SIMPLEX/DUPLEX switch
S9 is in the DUPLEX position, transmit/
receive relay K3 is energized during tuning
by 28 Vdc routed through contacts 6 and 5 of
switch 89 to coil contact 7 of relay K3, and
by a ground routed through contacts 5 and 2
of tune relay K1 to coil contact 3 of relay
K3.

au. 4 VDC POWER SUPPLY AND
VERNIER CONTROL. - The 4 Vdc power
supply and vernier control (figure 3-54)
consists of a Zener diode voltage regulator
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producing positive 4 Vdc from a positive
20-Vdc input, a network which excites CPS
vernier control A2A11RT7 with a dc voltage
obtained from a positive 20-Vdc input, and
a sawtooth oscillator network which causes
CPSvernier indicator A2DS5 on the R-1051D/
URR front panel to flash intermittently

- whenever CPS switch A2A11S6 is V.

The 4 Vdc regulator, consisting of
series resistor R5, Zener diode CR2, and
surge capacitance C2, receives positive
20 Vdc from power supply electronic
assembly A2A8 through translator/synthe-
sizer electronic assembly A2A6. Capacitor
C1 bypasses transients. Output of the 4 Vdc
regulator is applied to CPS switch A2A1156
for generating frequency code signals, and
to translator/synthesizer electronic assem-
bly A2A6. The 4 Vdc regulator output is
also used internally in developing excitation
for the CPS vernier control.

Excitation for CPS vernier control
A2A11RT7 is obtained from the positive 20~
Vdc supply attenuated by a voltage divider
consisting of resistors R1 and R3 and
potentiometer R2, and from the positive
4-Vdc regulated output attenuated to
approximately positive 3 volis by a voltage
divider consisting of resistors R8 and R9.
Potentiometer R2 affords adjustment of the
gradient of the CPS vernier control. Out-
put from the wiper of the CPS vernier con-
trol is applied to control the oscillator
frequency within 100 cps synthesizer elec-
tronic subassembly A2A6A4 when CPS
switch A2A1186 is at the V position.

‘When CPS switch A2A1156 is at
V, positive 110 volis from power supply
electronic assembly A2A8 is applied
through a sawtooth oscillator network
consisting of charging resistor R7, capa-
citor C4, and discharge current-limiting
resistor R6 to neon lamp A2DS5 on the
front panel. Whenever the network is
energized, capacitor C4 charges slowly
through resistor RT7 to the firing voltage of
A2DS5, approximately 90 volts. When
A2DS5 fires, capacitor C4 is discharged
rapidly through resistor R6 and indicator
lamp A2DS5, illuminating the lamp for a
short interval. When the voltage drop
across lamp A2DS5 falls below that re-
quired to maintain illumination, the lamp
goes out and capacitor C4 begins to recharge
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3-54 FUNCTIONAL DESCRIPTION
L
+20V FROM POWER Azanal
SUPPLY ELECTRONIC
ASSEMBLY AZAB THROUGH ’ .
TRANSLATOR / SYNTHESIZER |
ELECTRONIC ASSEMBLY AZAG
RS Tc' 1 l
<
= +4V DC QUTPUT
TO CPS SWITCH
' » AZAIIS6 AND TO
TRANSLATOR/SYNTHESIZER
ELECTRONIC ASSEMBLY A2A6
| t-l > >
CR2 cz <
SR8 Ri | VERNIER CONTROL
SIGNAL TO 100 CPS
CAUTION SYNTHESIZER ELECTRONIC
WHEN MAKING RESISTANCE 1 ™ SUBASSEMBLY A2A6A4
CHECKS AT SEMi-CONDUCTOR L o S SmTCH AzAnse
DEVICES,USE ONLY THE RS R2
HIGHER SCALES OF THE j_
MULTIMETER SO AS TO E = _
AVOID UNINTENTIONAL
DAMAGE TO THE SEMi- |
CONDUCTOR DEVICE DUE Sh3 I
TO THE METER'S INTERNAL <
VOLTAGE,
L azanre 5720y
=< [ces] :
VERNIER
CONTROL
!
+110V FROM POWER ’
SUPPLY ELECTRONIC RT R6 {
ASSEMBLY A2AB THROUGH AAN—— AN
CPS SWITCH A2AIIS6 |
IN V POSITION
ca AZDSS5
T
= VERNIER
_ _ INDICATOR
-30V DC

Figure 3-54. 4 VDC Power Supply and Vernier Control,
Simplified Schematic Diagram

3-108 ORIGINAL




R-1051D/URR
FUNCTIONAL DESCRIPTION

electronic subassembly A2A6A1, and con-
tact 6 of SIMPLEX/DUPLEX switch S9.
It is also applied to contact 8 and coil
contact 7 of tune relay K1, and coil con-
tact 7 of hi/lo filter relay K2. For opera-
tion of hi/lo filter relay K2, refer to pari-
graph 3-3as. When tune relay K1 is
deenergized, positive 28 Vdc on contact 8
is routed through contact 6 to contacts 4
and 6 on the rear part of section D of switch
82 and also to the regulated positive 20-Vdc
supply, providing energizing voltage (refer
to paragraph 3-3ar). The positive 20 Vdc
from power supply electronic assembly
A2AS8 is routed through contacts 2 and 4 of
transmit/receive relay K3 to pin 4 of con-
nector J17 and pin 6 of connector J16 on
mode selector electronic assembly A2A1,
Tune relay K1 is energized by a ground
applied to coil contact 3 from pin 7 of
connection J8 on code generator electronic
assembly A2A7 whenever the MCS dials
are tuned to 00 or 01, or whenever the
R-1051D/URR is being tuned. Provisions
are made on pins J and K of connector
A1J4 on the rear panel of the R-1051D/URR
to receive positive 28 Vdc and a ground
keyline, respectively, from a transmitter
used with the R-1051D/URR. When
SIMPLEX/DUPLEX switch S9 is in the
SIMPLEX position, positive 28 Vdc will be
routed through contacts 4 and 5 to coil
contact 7 of transmit/receive relay K3.
When the T-827TD/URT is energized, a
ground is routed through contacts 1 and 2
of switch S9 and contacts 4 and 2 of tune
relay K1 to coil contact 3 of transmit/
receive relay K3, thereby energizing it.
When transmit/receive relay K3 is
energized, the 110-Vdc path through con-
tacts 6 and 8 of K3 is broken and the 20-Vdc
path through contacts 2 and 4 of relay K3 is
broken. When SIMPLEX/DUPLEX switch
S9 is in the DUPLEX position, transmit/
receive relay K3 is energized during tuning
by 28 Vdc routed through contacts 6 and 5 of
switch 89 to coil contact 7 of relay K3, and
by a ground routed through contacts 5 and 2
of tune relay K1 to coil contact 3 of relay
K3.

au. 4 VDC POWER SUPPLY AND
VERNIER CONTROL. - The 4 Vdc power
supply and vernier control (figure 3-54)
consists of a Zener diode voltage regulator
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producing positive 4 Vde from a positive
20-Vdc input, a network which excites CPS
vernier control A2A11R7 with a dc voltage
obtained from a positive 20-Vdc input, and
a sawtooth oscillator network which causes
CPSvernier indicator A2DS5 onthe R-1051D/
URR front panel to flash intermittently
whenever CPS switch A2A1186 is V.

The 4 Vdc regulator, consisting of
series resistor A2R21, Zener diode £R2, and
surge capacitance C2, receives positive
20 Vdc from power supply electronic
assembly A2A8 through translator/synthe-
sizer electronic assembly A2A6. Capacitor
C1 bypasses transients. Output of the 4 Vdc
regulator is applied to CPS switch A2A11S6
for generating frequency code signals, and
to translator/synthesizer electronic assem-
bly A2A6. The 4 Vdc regulator output is
also used internally in developing excitation
for the CPS vernier control.

Excitation for CPS vernier control
A2A11RT7 is obtained from the positive 20-
Vdc supply attenuated by a voltage divider
consisting of resistors R1 and R3 and
potentiometer R2, and from the positive
4-Vdc regulated output attenuated to
approximately positive 3 volts by a voltage
divider consisting of resistors R8 and R9.
Potentiometer R2 affords adjustment of the
gradient of the CPS vernier control. Out-
put from the wiper of the CPS vernier con-
trol is applied to control the oscillator
frequency within 100 cps synthesizer elec-
tronic subassembly A2A6A4 when CPS
switch A2A11S6 is at the V position.

When CPS switch A2A11S6 is at
V, positive 110 volts from power supply
electronic assembly A2A8 is applied
through a sawtooth oscillator network
consisting of charging resistor R7, capa-~
citor C4, and discharge current-limiting
resistor R6 to neon lamp A2DS5 on the
front panel. Whenever the network is
energized, capacitor C4 charges slowly
through resistor R7 to the firing voltage of
A2DS5, approximately 90 volts. When
A2DS5 fires, capacitor C4 is discharged
rapidly through resistor R6 and indicator
lamp A2DS5, illuminating the lamp for a
short interval. When the voltage drop
across lamp A2DS5 falls below that re-
quired to maintain illumination, the lamp
goes out and capacitor C4 begins to recharge
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Figure 3-54. 4 VDC Power Supply and Vernier Control,
Simplified Schematic Diagram
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through resistor R7. This sawtooth oscil-
lator flashes as the CPS vernier indicator
when the R-1051D/URR is used in vernier
operation.

av. SWITCHING FUNCTIONS FOR
MODE SELECTOR SWITCH S2. - Para-
graphs (1) through (6) contain switching
function information for Mode Selector
switch S2. All components in the following
tables have the reference designation pre-
fix A2. Switch parts are abbreviated in
the following tables; for example, S52-4-R
means the rear part of section 4 of switch
S2, and S2-3-F means the front part of
section 3 of switch S52.

(1) 1SB POSITION. ~ Table 3-2
contains information concerning voltage
routing through Mode Selector switch S2
in the LSB mode of operation.

NAVSHIPS 0967-878-3010
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(2) RATT POSITION. - Table 3-3
contains information concerning voltage
routing through Mode Selector switch 52
in the RATT mode of operation.

(3) AM POSITION. - Table 3-4
contains information concerning voltage
routing through Mode Selector switch 52
in the AM mode of operation.

{(4) CW POSITION. - Table 3-5
contains information concerning voltage
routing through Mode Selector switch S2
in the CW mode of operation.

(5) USB POSITION. - Table 3-6
contains information concerning voltage
routing through Mode Selector switch S2
in the USB mode of operation.

(6) ISB POSITION. - Table 3-7
contains information concerning voltage
routing through Mode Selector switch S2

in the ISB mode of operation.

TABLE 3-2, MODE SELECTOR SWITCH S2, LSB POSITION

THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+28 Vde K1-6 S2-4-R 4and 3 J19-1
+110 Vdc Power supply elec~ | S2-2-R 10 and 9 K3-6
tronic assembly
A2A8
+20 Vdc Power supply elec- | S2-1-R 4 and 2 J19-7
tronic assembly
. A2A8
+20 Vdc K3-4 S2-3-F 11 and 10 J17-5
+20 Vde K3-4 S2-2-R 3and2 J19-11 and J19-18
-30 Vdc Power supply elec- | S2-4-F 12 and 2 J19-19
tronic assembly
A2A8
Ground Ground 52-1-F 11 and 9 J18-17
Ground Ground §2-1-R 10 and 8 J16-1
LSB audio R4 S2-2-F 1and 3 J21-13
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TABLE 3-3. MODE SELECTOQOR SWITCH S2, RATT POSITION
THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+28 Vdc K1-6 S2-4-R 4and b J18-1
+110 Vdc Power supply elec- | S2-2-R 10 and 9 K3-6
tronic assembly
A2A8
+20 Vdc Power supply elec- | 52-1-R 4 and 5 J18-7
tronic assembly
A2A8
+20 Vdc K3-4 S2-3-F 11, 10 and 12 | J17-5, J18-11
+20 Vdc K3-4 S2-3-R 6 J16-1
-30 Vdc Power supply elec- | S2-4-F 11 and 10 J18-19
tronic assembly
A2A8
Ground Ground S2-1-F 10 and 12 J16-2, J18-17
USB audio .| R5 S52-2-F 4 and 2 J21-13
TABLE 3-4. MODE SELECTOR SWITCH S2, AM POSITION
THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+28 Vdc K1-6 S2-4-R 4 and 5 J18-1
+110 Vdc Power supply elec- | 5§2-2-R 10 and 11 K3-6
tronic assembly
A2A8
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TABLE 3-4., MODE SELECTOR SWITCH S2, AM POSITION (Continued)

THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+20 Vde Power supply elec- | S2-1-R 4and5 J18-7
tronic assembly
A2AS8
+20 Vdc K3-4 S2-3-F 11 and 12 Jis-11
+20 Vdc K3-4 S2-3-R 10 and 8 J16-2, J18-17
-30 Vdc Power supply elec- | S2-4-F 11 and 10 J18-19
tronic assembly
A2A38
Ground Ground S2-1-R 10 and 11 Ji16-1
AM audio | R5 §2-2-F 5 and 3 J21-13
TABLE 3-5. MODE SELECTOR SWITCH S2, CW POSITION
THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+28 Vdc K1-6 82-4-R 6 and 5 Ji8-1
+110 Vdc Power supply elec~ |S2-2-R 10 and 9 K3-6
tronic assembly
A2A8
+20 Vdc Power supply elec- |S2-1-R 4 and 5 J18-7
tronic assembly
A2A8
+20 Vdc K3-4 52-3-F 2and 1 J18-11
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TABLE 3-5. MODE SELECTOR SWITCH 52, CW POSITION (Continued)

THROUGH
FUNCTION FROM SWITCH CONTACTS TO
+20 Vdc K3-4 52-3-R 3, 4and 8 J17-2, R6, J16-2,
J18-17

-30 Vdc Power supply elec- | S2-4-F 11 and 10 J18-19

tronic assembly

A2A8
Ground Ground S2-1-R 10 and 11 J16-1
Audio R5 52-2-F 4and 6 J21-13

TABLE 3-6. MODE SELECTOR SWITCH 82, USB POSITION
THROUGH

FUNCTION FROM SWITCH CONTACTS TO
+28 Vdc K1-6 S2-4-R 4 and 5 Ji8-1
+110 Vdc Power supply elec- { S2-2-R 10 and 11 K3-6

tronic assembly

A2AS8
+20 Vdc Power supply elec- | S2-1-R 6 and 5 J18-17

tronic assembly

A2A8
+20 Vdc K3-4 52-3-F 2, 3and 1 J17-5, J18-11
+20 Vdc K3-4 S2-3-R 10 and 12 J16-1
+20 Vdc K3-4 S2-4-R 12 and 11 Ji18-18
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TABLE 3-6. MODE SELECTOR SWITCH S2, USB POSITION (Continued)

THROUGH

FUNCTION FROM SWITCH CONTACTS TO
~30 Vdc Power supply elec- | 52-4-F 11 and 10 J1i8-19

tronic assembly

A2A8
Ground Ground S2-1-F 1and 3 J16-2, J18-17
USB audio RS §2-2-F 5 and 7 J21-13

TABLE 3-7. MODE SELECTOR SWITCH S2, ISB POSITION
THROUGH

FUNCTION FROM SWITCH CONTACTS TO
+28 Vde K1-6 82-4-R 4, 5and 3 J18-1, J19-1
+110 Vdc Power supply elec- | S2-2-R 10 and 9 K3-6

tronic assembly

A2A8
+20 Vdc Power supply elec- | S2-1-R 4, 5and 2 J18-7, J19-7

tronic assembly

A2A8
+20 Vde K3-4 82-3-F 2, 3and 4 J17-5, J18-11
+20 Vdc K3-4 32-2-R 6 and 8 J19-11, J19-18
+20 Vde K3-4 S2-3-R 10 and 6 J16-1
+20 Vde K3-4 S2-4-R 12 and 11 J18-18
-30 Vdc Power supply elec~ | S2-4-F 11 and 10 J18-19

tronic assembly

A2A8
~-30 Vdc Power supply elec- | 82-4-F 7 and 6 J19-19

tronic assembly

A2A8
Ground Ground 82-1-F 4 and 2 J16-2, J18-17
ISB audio J4-W S2-2-F 8 and 6 J21-13
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TROUBLE SHOOTING

SECTION 4

TROUBLE SHOOTING

4-1., INTRODUCTION.

The maintenance technician has trouble-
shooting aids available in the form of dia-
grams, parts location illustrations, and
descriptions of the operation of each circuit
in the equipment. The technician should
avail himself of all of these aids in locating
the cause of trouble, Functional circuit des-
criptions are supplemented by simplified
schematic diagrams. Servicing block dia-
grams, schematic diagrams, interconnection
diagrams, and parts location illustrations
provide the maintenance technician with the
detailed information required to isolate the
source of trouble,

4-2, FAULT ISOLATION,

After checking obvious malfunction pos~
sibilities such as loose connections, dam-
aged components, etc., the following three
sequential steps should be followed when
trouble shooting the R-1051D/URR:

Step 1. Performance and isolation
checks to isolate a malfunction to a faulty
electronic assembly.

Step 2. A check of the suspect elec-
tronic assembly to isolate the malfunction
to a faulty assembly board or functional
group of circuits.

Step 3. A check of the suspect cir-
cuit group to isolate the malfunction to a
faulty circuit or component,

a. PERFORMANCE TEST, - The
overall receiver performance check should
be performed using the procedures given in
paragraph 4-5. Test equipment required to
perform all three levels of check is listed
in table 4-1, The performance checks
should be made in the sequence presented in
paragraph 4-5. If the recommended pro-
cedure for a particular check fails to isolate
the malfunction, the technician should pro-
ceed to the next step in the sequence and
continue in sequence until the malfunction
is isolated.

4-0

TABLE 4-1. TEST EQUIPMENT
REQUIRED FOR TROUBLE SHOOTING

NAME _ DESIGNATION

Frequency Standard |AN/URQ-9
Multimeter AN/PSM-4 ( )
Frequency Meter AN/USM-207( )
RF Signal Generator [CAQI-606A

Multimeter, Electronic{CCVO-91CA
(rf voltmeter)

Multimeter, Electronic [ME-6( )/U

Adapter, BNC to N ﬁG—ZOl/U

Failure of any one or more of the
procedures listed in paragraph 4-5 will in-
dicate a malfunction in the chassis assembly
or in one of the following electronic assem-
blies: :

(1) Mode selector electronic
assembly A2A1.

(2) IF./audio amplifier electronic
assemblies A2A2 and A2A3.

(3) RF amplifier electronic
assembly A2A4,

(4) Frequency standard electronic
assembly A2AS,

(5) Translator/synthesizer elec-
tronic assembly A2A6.

(6) Code generator electronic
assembly A2A7,

(7) Power supply electronic
assembly A2A8.

(8) Antenna overload electronic
assembly A2A9,

(9) CPsS switch assembly A2A11.
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Note

If the shipboard receiver perfor-
mance check indicates that the mal-
function is in one of the electronic
assemblies, Mode Selector A2A1, IF/
Audio A2A2/A2A3, RF Amplifier A2A4,
Frequency Standard A2A5, Translator
Synthesizer AZA6, the malfunctioning
assembly should be sent to the
designated shore repair facility.

b. ISOLATION TEST. - Once the mal-~
functioning electronic assembly has been
determined, the technician should refer to
the appropriate servicing block diagram
(figure 4-1 through 4-10) for assistance in
isolating a faulty board or functional group
of circuits within an electronic assembly,
(For physical location of connector pins,
see figure 4-11.) To perform a check of the
suspect electronic assembly, the test setup
used to perform the over-all receiver check
should be maintained, while individual
checks of each output signal are made at
each test point shown on the servicing block
diagram. Where different control settings
are needed to perform a meaningful meas-
urement on the circuit under test, notes on
the servicing block diagram will indicate
settings of operator's controls to the techni-
cian. In most cases, however, referencetothe
appropriate over-all receiver check will be
all that is necessary to ascertain the re-
quired setting of these controls. If the
value measured at any test point is not con~
sistent with the value shown on the servicing
block diagram, the malfunction can be
attribuied to the board or functional group
of circuits generating that output, The
servicing technician should then refer to the
appropriate schematic diagram in Section 5
for further assistance in isolating the faulty
circuit or functional element within that
circuit,

Note

Some circuit outputs which meas-
ure out of tolerance can be adjusted
to a correct reading by using the ap-
propriate circuit adjustment proced-

CHANGE 1

NAVSHIPS 0967-878-3010

Paragraph
4-2a

ure in Section 5. In performing the
circuit check, also perform any
applicable adjustments contained in
Section 5 to attempt to bring the
measurement to the required value.
H, after the adjustment has been
performed, the value is still in~
correct, the circuit should be con-
sidered faulty.

4-3. TEST POINTS.

Each schematic diagram contains test
points' and test values at critical circuit
points. Using the identical control settings
and test setup used for checking the parent
functional group of circuits, each test point
should be monitored until a malfunctioning
circuit or circuit element is indicated by an
out-of-tolerance reading. Once the mal-
function has been isolated to the lowest
shipboard-replaceable level, refer to
Section 5 for appropriate alignment or re-
placement procedures.

4-4, TROUBLE SHOOTING STRATEGY.

The following questions are suggested as
an aid in determing appropriate remedial
action following the turn-on checkout pro-
cedure,

a. Does the R-1051D/URR appear to
have a power supply failure?

b. Is the type of problem encountered
caused by malfunction of the mode selected,
frequency selected, or both?

H mode selection only is suspected,
does the malfunction appear to be in if, /
audio amplifier electronic assemblies A2A2
and A2A3, mode selector electronic assem-~
bly A2A1, or frequency standard electronic
assembly A2A57?

I frequency selection only is sus-
pected: Does the malfunction appear to be in
frequency standard electronic assembly
A2A5, translator/synthesizer electronic
assembly A2A6, or rf amplifier electronic
assembly A2A4? Does the R-1051D/URR
appear to have no input signal at certain
settings of the 1, 10, or 100 KCS controls,
indicating that certain crystals may be
defective ? Does the rf amplifier and antenna
input circuit pass signals at only certain

‘settings of the 1 and 10 MCS controls ?
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If both mode selection and fre~
quency selection are suspected, does the
malfunction appear to be caused by fre-
quency standard electronic assembly A2A5,
translator/synthesizer electronic assembly
A2A6, rf amplifier electronic assembly
A2A4, antenna input circuits or main
frame circuits ?

c. I firm conclusions have resulted
from initial checks, the technician may re-
fer directly to the performance and then
isolation checks for the suspected defective
module,

d. H firm conclusions have not been
reached, perform the following checks:

(1) Receiver operation (paragraph

(2) Power supply (paragraph
(3) Receiver sideband selectivity

(paragraph 4-5d).
(4) AGC performance (paragraph

(5) Receiver sensitivity (paragraph

4-5b).
4-5¢).

4-5¢),

4-51),
(6) Frequency, locking action, and
vernier operation (paragraph 4-5g).
(7) Frequency standard electronic
assembly A2A5 (paragraph 4-5h),
(8) RF amplifier electronic assem-
bly A2A4 (paragraph 4-5j).
(9) Translator/synthesizer elect-
ronic assembly A2A6 (paragraph 4-51).
(10) Mode selector electronic
assembly A2A1 (paragraph 4-5n),
(11) IF./audio amplifier electronic
assemblies A2A2 and A2A3 (paragraph 4-5p).
(12) Code generator electronic
assembly (paragraph 4-5r),
(13) Mechanical synchronization
(paragraph 4-5s).

e. After isolation to a specific assem-
bly or subassembly, determine from cur-
rent instructions whether the module is
shipboard or depot repairable, If the
module is shipboard repairable, use ser-
vicing block diagrams and schematic dia~-
grams for modules, and the chassis and
main frame schematic diagram (figure 5-9)
to isolate malfunction to the component.

f. After all repairs, including the ex-
change of modules, perform all operational
checks:to verify that agc settings, frequency
standard, calibration, receiver sensitivity,
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and other adjustments meet all requirements
of the operational checks,

4-5. RADIO RECEIVER R-1051D/URR
PERFORMANCE AND ISOLATION
TESTS.

a. TURN-ON CHECKOUT PROCED-
URE. - The turn-on checkout procedure
calls mainly for observations made with
controls in various positions to determine
which circuits appear normal. To avoid
premature conclusions regarding the source
of trouble, the technician should follow the
turn-on chetkout procedure until all per-
tinent information has been obtained. These
checks require little time. Often a mal-
function may be localized to a smaller por-
tion of the R-1051D/URR by combining the
results of several checks. Utility of these
tests is greatly increased when the tech-
nician has performed them previously on
an operational R-1051D/URR, These pro-
cedures should be used only as guidelines,
Following every key procedure, a course of
remedial action is suggested as an aid in
determining the cause of trouble. No major
corrective action should be taken based
upon the initial checks alone. Proceed as
follows. ‘

(1) PRE-OPERATION CHECK, -

Before operating the R-1051D/URR, per-
form the following:

(a) Loosen front panel screws
and slide chassis out fully on slides,

(b) Ensure that AUX-NORM
switch A1A2S1 is in AUX position and that
SIMPLEX/DUPLEX switch A2S9 is in
SIMPLEX position.

Note

H the R-1051D/URR is to be ener-
gized with the chassis out of the
case, defeat the chassis interlock
by gripping the plunger, position-
ing in center of hole in chassis
bracket, and pulling outward. The
interlock switch is located at the
top right of the chassis inside the case.

(c) Release slide locks, slide
chassis back into case, and secure it.
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TROUBLE SHOOTING 4-1
LN ) LA ]
NOTES:
— — e S— 1. HEAVY LINES INDICATE MAIN SIGNAL PATHS; LIGHT LINES
{SEE NOTE 4) INDICATE AUXILIARY OR SECONDARY SIGNAL PATHS.
/\[\J 100MV RMS MIN 2, LETTERS OUTSIDE TRANSISTOR AND DIODE BLOCKS INDICATE
] ! ELEMENTS. NUMBERS ON TRANSFORMERS INDICATE TERMINAL
{7 - | NUMBERS.
— — ,
IF SGNAL FROM RF TRANSLATOR | F%{IJ J;ga E | nﬁ':n | A SDVII?‘%EH K 3. WAVEFORMS RECORDED ON OSCILLOSCOPE AN/USM-1054.
ELECTRONIC SURASSEMBLY (A2A6A6) Al | .1 | Fu o || Nase 4. REFER TO PARA. 4-5n FOR SIGNAL LEVELS,
I‘ ; gl 5. |posrion| LsB [rRaTT| AM | CW |usB | 8B
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CH O o5 PANEL mOTE ) | € T — P1-1 GRD [+20V | GRD | GRD |+20v | +20v
(. il am |1 a| DioDE | g| EMITTER P1-2 GRD {GRD | +20V|+20V|GRD | GRD
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i | FL2 ING454 2N2222 TO RECEIVER IF/AUDIO 6. ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIED.
[ AMPLIFIER ELECTRONIC
! . ASSEMBLY (A2A2) 7. REF. DESIG, PREFIX A2Al.
+20V RECEIVE FROM TRANSMIT/ € ! ) L +20V
~ L] N
RECEIVE RELAY (A2K3) ' | o (AS REQUIRED) CAUTION }
AM CONTROL FROM MODE SELECTOR , .
2 ¢ ¢ WHEN MAKING RESISTANCE CHECKS AT
SWITCH ON FRONT PANEL (NOTE 5) ) - SEMI-CONDUCTOR DEVICES, USE ONLY
T | THE HIGHER SCALES OF THE MULTIMETER
il Lss |} Y Fgm@%’:‘ _ SO AS TO AVOID UNINTENTIONAL DAMAGE
) P FILTER e FOLLO IF OUTPUT LSB SIGNAL TO THE SEMI-CONDUCTOR DEVICE DUE
] A3 | 2N2222 TO RECEIVER IF/AUDIO TO THE METER'S INTERNAL VOLTAGE.
B - X AMPLIFIER ELECTRONIC :
e L ASSEMBLY (A2A3)
Y] ATE Al ST I

+20V RECEIVE FROM TRANSMI
RECEIVE RELAY (A2K3) P

> /\P/O Fe 500 KHZ INJECTION

1> TORECEIVER
p ! 'AI IF/AUDIO AMPLIFIER
ELECTRONIC ASSEMBLY

+20V ALL MODES EXCEPT CW AND AM FROM _ Y, AES ' ] A2A3
MODE SBELECTOR BWITCH ON FRONT PANEL °I‘ Q 100MV RMS MIN i ' ( )
E6 GATE : | rE
. / Al Sn > > ~_ 1 __, 500 KHZ INJECTION R s
500 KHZ FROM FREQUENCY STANDARD a2 | IN270 T TORECEIVER 100 + v
ELECTRONIC ASSEMBLY (A2A5) 34 £ i | }As IF/AUDIO AMPLIFIER spy FOE
1 1'g! 1 ¢ ELECTRONIC ASSEMBLY g o :
- = v N
| 1somy RMS 500 KC GATE A2 = » | (A2A2)
lesss——— SmEn Sue & i
MIN 497 fHr #, Lol = |
' A am—— -rn ou= - .
| I - | |
[ '] 14V |
H : I
| BOOKHZ A3.0KHZ I
FROM BFO FREQUENCY CONTROL | ¢—L Jer 10 20v ) o P ey ST i T TP2 Y | Es .l . Broourrur o
ON FRONT PANEL 2N2908 2N2906 | 1 4. TORECEIVER Cov v
’ VOLTAGE ! | a4 IF/AUDIO AMPLIFIER -
i i VARIABLE L lc Tl : ELECTRONIC ASSEMBLY
iTO =
' CRI IN9S4 K (A2A2)
8FO AMPLIFIER A3 = - I
G T -
RECEIVER MODE SELECTOR ELECTRONIC ASSEMBLY A2Al
L2 4 L] . - e _

Figure 4-1, Mode Selector Electronic
Assembly A2A1, Servicing
Block Diagram
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L L - e - e L - eumm ——— e - —
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RECEIVER FRONT PANEL l‘ ) _1
| £10
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F ar | IF " " AUDIO T 3 8| pysu-puLL Ty
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i € ¢ £ B_ [ PREAMPLIFIER ALIN4454 910 a5 !
, l ° Ta P o £ > B 2nezze 2N2222
' :gc AMPLIFIER] c 2N2222 J- Jb
] 2NTO08 — E= —41
<+
‘ {111
NOMINAL STEP AGC {Al)
] €18 L/\ 134 GAIN CONTROLLED IF/AUDIO AMPLIFIER (A2)
L} L] _— cum—
I clzI €10
| CAUTION
» | PRODUCT 11711 .
peTector | © ¢ . | WHEN MAKING RESISTANCE CHECKS AT NOTES:
- 02 - - SEMI-CONDUCTOR DEVICES, USE ONLY
= 2N1228 THE HIGHER SCALES OF THE MULTIMETER 1. HEAVY LINES INDICATE MAIN SIGNAL PATHS, LIGHT
T i SO AS TO AVOID UNINTENTIONAL DAMAGE LINES INDICATE AUXILIARY OR SECONDARY SIGNAL
y PATHS,
I R3 L e KweLrer |6 a|oerecton | B | AupLiriER TO THE SEMI-CONDUCTOR DEVICE DUE
»— n Q3 (== -9 cr2 e 09 TO THE METER'S INTERNAL VOLTAGE, 2. LETTERS OUTSIDE TRANSISTOR AND DIODE BLOCKS
| ; 2N1228 IN270 | | 2neoz i INDICATE ELEMENTS. NUMBERS ON TRANSFORM ERS
a | PRODUCT | 4 £ | P P INDICATE TERMINAL NUMBERS.
P ’ DQET[CYOR ) lc‘ p/O
i X;J 7NI228 T AL frr re /o LODURING IO, USH, AM, RATT, CW OPEUA TION P13
TRANSMITTER J.[. - = P CONNECTS TO THE [USB PHONE LEVEL)
SIDETONE FROM , ' POF m oomy 4 3 Al —""'", 21 REMOTE AURIO OUTPUT CONTROL.
J4 ON REAR OF N 100-200 MV ;—l—b 13 |- ON REAR OF RECEIVER DURING ISB, LSB OPERATION, PI-3 CONNECTS
RECEIVER 500 KHZ AUDIO (SEE NOTE 8) TO THE [LSB PHONE LEVEL] CONTROL,
TPE>—b e L 4 w 4
100 MV ¥ ey 3 TO PHONE LEVEL CONTROL 4. FP1-17 USED IN RECEIVER IF/AUDIO AMPLIFIER KLECTRONIC
MiN 497 TO 503 I (SEE NOTE 3) ASSEMBLY (A2A2) ONLY; IN RECEIVER IF/AUDIO AMPLIFINR
P/0 P ca Lo /KHZ MIN | (A2ZA3) P1-17 IS OPEN.
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SELECTOR ELECTRONIC ASSEMBLY (A2A1) — r AV | |
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AZC24 e R (¥ TOoLNE LEVEL CONTROL,
‘ > - ’ ) » 4 CONTHOL, DUIING l.‘_:i\_z_l..‘ilL(_)l'l‘Jl(é_'_l'l()N, P4 CONNECTS
AM CONTROL VOLTAGE FROM MODE SELECTOI. e A2ET (SEE NOTE 6) TO THE [LSB LINE LEVEL] CONTROL. THE
SWITCH ON FRONT PANEL (SEE NOTE 4) " SIGNAL RETURNS TO THIS ASSEMBLY THROUGH P1-6.
P/O PI ,
BFO FROM RECEIVER MODE SELECTOR 7 7. C____] INDICATES
ELECTRONIC ASSEMBLY (A2A1) A EQUIPMENT MARKING.
L RECEIVER IF/AUDIO AMPLIFIER ELECTRONIC ASSEMBLY A2A2/A2A3 8, REFER TO PARA. 4-5p FOR SIGNAL LEVELS.
LB ] - e ——— — LB} - e

‘Figure 4-2, 1F./Audio Amplifier Electronic
Assemblies A2ZA2 AND AZA3, Servicing
Block Diagram
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Figure 4-3. RF Amplifier Electronic
Assembly A2A4, Servicing
Block Diagram
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CAUTION
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S0 AS TO AVOID UNINTENTIONAL DAMAGE
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NOTES:

e c l
—\w—e sMC

32A13 e 0SCiLLATOR £ “Yj}__l
2Ni228
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-—— wman ] s S SE——

HRY

TEMPERATURE
— :ET"CSOR

1. HEAVY LINES INDICATE MAIN SIGNAL PATHS;
LIGHT LINES INDICATE AUXILIARY OR
' SECONDARY SIGNAL PATH,

I 2. LETTERS OUTSIDE TRANSISTOR AND DIODE
BLOCKS INDICATE ELEMENTS. NUMBERS ON
I TRANSFORMERS INDICATE TERMINAL NUMBERS,

gEE
352 2
3s
am

3. WAVEFORMS RECORDED USING OSCILLOSCOPE
l AN/USM-~105A.

~m
™

4. REF, DESIG. PREFIX A2AS.

5. SWITCH S1 IS SHOWN IN EXTERNAL POSITION.

VW

6. REFER TO PARA. 4-5h FOR SIGNAL LEVELS.

7. 5 MHZ +1 PART IN 108 IS REQUIRED FOR OPERATION,
—— 5 MHZ +1 PART IN 109 IS REQUIRED FOR CALIBRATION.
= FREQUENCY STANDARD ELECTRONIC ASSEMBLY A2AB

— Figure 4-4. Frequency Standard Electronic
' Assembly A2A5, Servicing Block Diagram
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0.8 VPP
.02 USEC I
L—— 1.0 USEC MC SYNTHESIZER ELECTRONIC SUBASSEMBLY A2A6AI
Figure 4-5. MC Synthesizer Electronic
Subassembly A2A6A1, Servicing
Block Diagram
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10 MHZ FROM
FREQUENCY STANDARD
ELECTRONIC ASSEMBLY
(A2A5)

A3

7.1 MHZ FROM 100 CPS
SYNTHESIZER Al
ELECTRONIC SUBASSEMBLY
(A2A6A4)

100 KHZ SPECTRUM (15.3 - 16.2 MHZ)
FROM SPECTRUM GENERATOR
ELECTRONIC SUBASSEMBLY
(A2ABA5)

TP SWITCH
HI/LO .
(GRD/+20VDC)

GRD 3

4.583-5 453 MHz

Hi- BAND/LO-BAND MIXER/AMPLIFIER (A4)

(NOTE 4) (NOTE 4)
TP

(NOTE 4)

27.847
MHz

TP2 TP3
20MV ¢lo
. cie 100 KC SYNTHESIZER OUTPUT TO
—— 3 g HI-BAND cis TRAP | RF TRANSLATOR
MIXER AMPLIFIER A2} ELECTRONIC SUBASSEMBLY
l \ Q1 2N3IRTY - 81| o3 andier (A2ZA6A6)
== | =
B OSCILLATOR |g FILTER [ 4 re 1] (NOTE 4) TFQ l TPBINOTE 4) EMITTER AsC ¢ 8| aoc
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o 2N2222 L, T € €3 Ci2 — Q1 eN3127 2N2708 282708 2N2708
4 T
-- LO-BAND 18
1 Cm-chS = B MIXER T2 AMPLIFIER ® AGC LEVEL cio Y
ca N3063 < 92127 )93 ADJ RI3
e | - Tyt
17.847 4-33, z
Yi 70 vi0 p—— ' a Ls —TPs  M: 0 MV RMS
. (NOTE 4) TRAP ADJ
4.353-5.453 MC OSCILLATOR (Al) = le4 JE3 *enl 4 AGC (AS)
— —— L ] ———
. .
< = =
e < -+
i > < - <= - * CAUTION
#/0 < < < < < < - < y WHEN MAKING RESISTANCE CHECKS AT
" A SEMI-CONDUCTOR DEVICES, USE ONLY
I | { | THE HIGHER SCALES OF THE MULTIMETER
: | €6l ES )4 SO AS TO AVOID UNINTENTIONAL DAMAGE
¢ ' e P - > -l - — TO THE SEMI-CONDUCTOR DEVICE DUE
| +1200"y 10 MHz TO THE METER'S INTERNAL VOLTAGE.
{ 7.1 MHz-200 7p3 — BOMV
PR > > 6-100 MV RMS MiN
t'}-l A
L—:—Lj( v / x| care AY x| care A
-mam —— , ' R S CRI CR}
| 4.553-5.453 MHz 61'-5 € YTP' IN270 IN270 _l-
130-180 MV < . FILTER nILTER
I <Re [ 4 Y..' MH [ 4 Y2
17.847 MH2 27.847 MC
! awbLiFiER (€ M EWReR e MHz T mxer ¢ MixeR ¢ 1 Tole
! Q2 TEmp Ql T2 10.747 2NSI27 Q2 T3 1 4 nafyud
l 2N3127 Y 2N3i27? [N} 2N3127
| o
- -35M
I Jer ira””
& -~ |
g 4 ousec \
ul i 17.847 MHz
£2 l 9-15 MY
N - . NOTES:
| 10.747 MC MIXER (A2) > tapcl i | 17047 MC/27.847 MC MIXER (A3)
| ' 1. HEAVY LINES INDICATE MAIN SIGNAL PATHS;
| LIGHT LINES INDICATE AUXILIARY OR
¢ | BECONDARY BIGNAL PATHS,
l ' 2. LETTERS OUTSIDE TRANSISTOR AND DIODE
€ ] BLOCKS INDICATE ELEMENTS. !
N 3. REF. DESIG. PREFIX AZA6A2.
IOOKC SYNTHESIZER ELECTRONIC SUBASSEMBLY A2ABA2
TNTHES! 4. USED AS SHORTING AND SIGNAL INSERTION
POINTS DURING DEPOT ALIGNMENT.
Figure 4-6, 100 KC Synthesizer Electrical
Subassembly A2A6A2, Servicing
Block Diagram
ORIGINAL
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iaiaieh V4ks 7
1SOLATION I | FILTER | C7
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t AND I10KC ERROR MIXER (A4}

34
75

CAUTION

WHEN MAKING RESISTANCE CHECKS AT
SEMI-CONDUCTOR DEVICES, USE ONLY
THE HIGHER SCALES OF THE MULTIMETER
SO AS TO AVOID UNINTENTIONAL DAMAGE
TO THE SEMI-CONDUCTOR DEVICE DUE

TO THE METER'S INTERNAL VOLTAGE.

3.301-3.400 MHz

— 120-160 MV

i 1 AND 10 KC SYNTHESIZER OUTPUT TO

RF TRANSLATOR
ELECTRONIC SUBASSEMBLY
(A2A6A6)

7.089 MHZ ERROR SIGNAL TO
100 CPS SYNTHESIZER
ELECTRONIC SUBASSEMBLY
(A2ABA4)

NOTES:

1. HEAVY LINES INDICATE MAIN SIGNAL PATHS;
LIGHT LINES INDICATE AUXILIARY OR
SECONDARY SIGNAL PATHS.

2. LETTERS OUTSIDE TRANSISTOR AND DIODE
BLOCKS INDICATE ELEMENTS, NUMBERS ON
TRANSFORMERS INDICATE TERMINAL NUMBERS.

3. REF. DESIG. PREFIX A2A6A3

4. TUSED AS SHORTING AND SIGNAL INSERTION

100
10 KHZ SPECTRUM (3.82 - 3.91 MHZ) , e > o Usec
FROM SPECTRUM GENFERATOR | !
ELECTRONIC SUBASSEMBLY 1 1]
(A2ABA5)
—I t-s—u.s
I USEC | AND 10 KC SYNTHESIZER A2A6A3
ORIGINAL

POINTS DURING DEPOT ALIGNMENT.

Figure 4-7, 1 and 10 KC Synthesizer
Electronic Subassembly A2A6A3
Servicing Block Diagram
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ATOR ELECTRONIC
(A2A6AS5)

VERNIER FREQUENCY

CONTROL

7.089 MHZ FROM | AND

10 KC SYNTHESIZER
ELECTRONIC SuB-
ASSEMBLY (A2A6A3)
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100 CPS TUNING CONTROL
FROM FRONT PANEL CPS SWITCH

8-3010

Figure
4-8

ORIGINAL., SUM AND DIFFERENCE FREQUENCIES

15-100 MV

ORIGINAL

6 4 3 |
-J-4-dr0 p
E4 [E5 |E6 |E7 I
o 827092 61
— —— -_— USEC A JA A JA INVERTER FLIP-
4 4 B |AMPLIFIER [C 2| FLOP |5
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TPl av K K 08 22
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43-9V ¥, | IN277 l
: 108-122 an\ I l
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PHASE s 8| DC AMPLIFIER |c | k| VARIABLE TUNING | osciLator  |e sfsurFerampuirer [c & Jeio L | .
DETECTOR o é ELEMENTS a5 o 03 4vPp-p
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V00664-00i1 810000-583 B 12,3 3
6
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V00665-00I V00665-00I 2N964 . 2N706
I l 5 6 6 BjlC l
EMITTER |FOLLOWER
LIMITER l I 4 DIVIDE BY TEN Q9 2N706 l
CR5,CR6 z4 - =
IN44 B4 VAVAVANEY v00665-00)
TP4)—T———_—§88
A
AMPLIFIER TP2
Q7 |KHZ PULSE
2NI225 4y p-p
£3 . 100 CPS OSCILL ATOR (42) clga Len PRESET COUNTER (A1) |
E3 100 CPS SYNTHESIZER ELECTRONIC SUBASSEMBLY A2A6A4
0 I
EMITTER
FOLLOWER | ‘ NOTES: i
2N706 7. MHZ f%’@ﬁ‘% LLETTERS OUTSIDE TRANSISTOR AND DIODE
: MY l | BLOCKS INDICATE ELEMENT ORPIN NO.
TPS5 2.WAVE FORMS RECORDED USING 2SCILLOSCOPE
——-(TPS AN/USM-105A.
04V T50.87 3.REF. DESIG. PREFIX A2A6A4,
. 4V 10 0.8y
MIXER  [C pe T IER [E 8| amPLIFIER CAUTION
02 = . Y 7.0998 MHZ TO 7.1012 MHZ WHEN MAKING RESISTANCE CHECKS AT
2N3127 2N1142 2Nn42 100 KC SYNTHESIZER SEMI-CONDUCTOR DEVICES,USE ONLY
ELECTRONIC SUBASSEMBLY THE HIGHER SCALES OF THE MULTIMETER
+1200 HZ (A2A6A2) SO AS TO AVOID UNINTENTIONAL DAMAGE
7089 MHZ ZIMHZ TIE0 TO THE SEM|-CONDUCTOR DEVICE DUE To

Figure 4-8, 100 CPS Synthesizer Electronic

Subassembly A2A6A4, Servicing

Block Diagram
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N . -
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" I ’ l ’ l ’ ™\ TP l ' l sy TP3 T8 ‘rn//'_-l'ul' hml' v
¥ ~ ousece  te 1 T; . i
fIN 500 KHZ FROM § 55 TRIGGER ce MULTIVIBRATOR + 8 GATE Ampy KEYED AMPLIFIER | SROADSAND e
STANDARD p) 8] AMPLIFIER IRy 1t Qe {osciLLaToR < a6  FILTER  maumsmmmpd 100 KHZ SPECTRUM (15.3 TO 16.2 MHZ)
ASSEMBLY S o INTOS |, ENIBOI 2NTO0S , 2N3127 LS AND T2 TO 100 KC SYNTHESIZER ELECTRONIC
ENI3OL M . 12N3I27 |
i c - W ] ; SUBASSEMBLY (A2A6A2)
0.8 USEC ~&f o— i
n é 1re LIMITER
< ADJUST T\ s.0v CAUTION
10 usec —o - = 100 KC SPECTRUM (A1) WHEN MAKING RESISTANCE CHECKS AT
—— e o SEMI-CONDUCTOR DEVICES, USE ONLY
| ‘ - THE HIGHER SCALES OF THE MULTIMETER
¥ SO AS TO AVOID UNINTENTIONAL DAMAGE
, : .y re »e TO THE SEMI-CONDUCTOR DEVICE DUE
I r2 ’ _ TO THE METER'S INTERNAL VOLTAGE.
*
100
~+  [|e-20usEc Usec® le-s0 Toso usEe T: ’ b= 1%c ¥ -0 TosOUSEC
: ce o1 wuLiviemator +2 3| MuLTVIBRATOR + B oAt awpy REVEO 98 © 10 KHZ SPECTRUM (3.82 TO 3.91 MHZ)
i o i o2 Q3 ) @ Qs it ‘. ™2 TO 1 AND 10 KC SYNTHESIZER
: TNIB0I | 2NI3OH __ENTOS | 2NiI3O1 ENISOL ansu? I i ELECTRONIC SUBASSEMBLY
' | ¢ —_—y (A2ABA3)
' n é = "Iml ‘ f“‘ Imm
B K T 160 '
( P2 e les.0 T08.0 USEC 10 KC SPECTRUM (A2)
| | ; _ S ——— ' Si—  S—
s ‘ N L " “ — _
' r's
1.y ™e T" . /
: |o—' 100 USEE '
- je— 200 usEC jot 1ene| ¢ . o | fo—ioo usee .
ce MULTIVIBRATOR + ¢ S MULTIVIBRATOR 4+ § ue Awe [KEVED  von
(A ) ‘ ae 1 KHZ SPECTRUM (0,122 TO 0,131 KH7)
2M1301 } 2NI30) ENTOS | 2wis0H ENIBO! gy l TO 1 AND 10 KC SYNTHESIZER
ELECTRONIC SUBASSEMBLY
N ] B — (A2A6A3) NOTES:
RATE
I ADJUST , f’"‘" 1. HEAVY LINES INDICATE MAIN SIGNAL PATHS;
Ire . {TP3  mIMSECH I IO0USEC 1XC SPECTRUN {A) LIGHT LINES INDICATE AUXILIARY OR
| - —— e —— o SECONDARY SIGNAL PATHS.
- - — 2. LETTERS OUTSIDE TRANSISTOR AND DIODE
BLOCKS INDICATE ELEMENTS.,
¥
2%y : 3. WAVEFORMS RECORDED USING OSCILLOSCOPE
‘ ¢ ANUSM-105A,
PUCSE —+| o100 usec 7 4. REF. DESNG. PREFIX A2AGAS :
. INVERTER ¢ .
L ql : 1 KHZ PULSE
ZNTSS l TO 100 CPS SYNTHESIZER ELECTRONIC
- SUBASSEMBLY (A2A6A4)
: | KC PULSE INVERTER (A4) I
h MU SIS S MMM G S
SPECTRUM GENERATOR ELECTRONIC SUBASSEMBLY A2A6AS5 ‘Figure 4-9. Spectrum Generator Electronic
— — — c— Subassembly A2A6A5, Servicing
' B — Block Diagram
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l ORN 7
TP6
P/O AZA6P3
1 eate |2 L4 of . 1/ 2
—1 cri7 o b
33 - l NOTY
| NN RF (SEE NOTE 3) Lo Art USto
YEL GAIN
TPS(SEE NOTE 4)
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eLecTRoNE | ™ | ' ate | MIXER 23 Al care | X I
il MID -F UENCY 100
ASSEMBLY . RS52 CRIB r? N | ; {SEE NOTE | ) (SEE NOTE 1) ; . MID - FREQUENC {SEE NOTE 3)) ATE o
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I - S42- 6 4—» (RIS |——p—= Gé‘gg 5 LOW-FREQUENCY {SEE NOTE 3) why '
= = ; K A MIXER ZI
/ o T4 CATE o—el FILTER | 4 caTE ) 1o 2N2222 TPB(SEE NOTE 4) PO AZAGP2
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I GATE | | » ar| SELECTOR
(SEE NOTE 3) {SEE NOTE 2) (SEE NOTE2) CR? K A . o EmIONIC
P/0A2AGJ4 GATE l Asse
CR2 —
MHZ INJECTION 19 . 2S5MHI TO 23.5 MKz TOMY (SEE NOTE 3) -
SIGNAL FROM O— ‘
MC SYNTHESIZER | ,, t ('SEE NOTE 3 ) = ‘
ELEC TRONIC g
SUBASSEMBLY ‘
AZAGAI l . l
P O A246J6 I 22.4 TO 23.3 MHZ OR
100 KHZ G 324 70 333 MHZ 60MV '
INJECTION O PN
SIGNAL FROM T
I0OKC SYNTHESIZER |2 l
ELECTRONIC 7 l
SUBASSEMBLY
A2A6A2
NOTE: ‘
l I. GATE BLOCKS SIGNAL IN Hi-BAND.
P/OA2ABRIY 3.301 TO 3.400 MHZ
IAND 10 KHZ 120 - 160 MV
INJE%TION ’LA P 2 GATE BLOCK SIGNAL IN LO~BAND.
SIGNAL” EROM T !
I'ANG 10 K
SYNTHESIZER I 51 3. GAIF BLOCKS SIGNAL WHEN
A AN A2A6AG IS USED IN RECEIVER. ]
AZ2ABAJ — 4. REFER TO PARA 4 -5d FOR SIGNAL
LEVELS.
l 5. REFERANCE DESIGNATION PREFiX ‘
RED A2ABAS.
P/0A2ABP2 i TP? l
& I
7" l
NOT |
usep | A2 | 5! .
i ) RF TRANSLATOR ELECTRONIC SUBASSEMBLY A2A6A6
| —_— — e e ——— e — = — _J
| Figure 4-10, RF Transiator Electronic
Subassembly A2A6A6, Servicing
Block Diagram
ORIGINAL 4-21, 4-22
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Location Diagram
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(2) TURN-ON PROCEDURE. -
Place the R-1051D/URR in operation as
follows:
(a) Set Mode Selector switch
at USB and AGC switch at OFF.

Note

The R-1051D/URR does not operate
below 2 MHz.

(b) Observe that fuse lamps
are not lit and that front panel indicator
lamps are lit. If both are normal, 115-Vac
line voltage is present and 28 Vdc is pre-
sent at power supply electronic assembly
A2A8. Verify that 28 Vdc is present by
rotating MCS controls and observe, while
chassis is open and interlock is defeated,
that motor in rf amplifier electronic assem-
bly A2A4 drives. Always suspect indicating
device if correct results are not obtained,
If indications are abnormal, see primary
power distribution diagram (figure 5-21),
and chassis and main frame schematic dia-
gram (figure 5-9, sheet 1), refer to power
supply check (paragraph 4-5c¢), and proceed
with trouble shooting, .

(c) Set CPS switch at V and
note that vernier indicator lamp flashes.
This indicates that 110 Vdc is present at
power supply electronic assembly A2A8 for
use in rf amplifier electronic assembly
A2A4. It also indicates that -30 volts is
available for use in if. /audio amplifier
electronic assemblies A2A2 and A2A3. I
indication is abnormal, refer to power
supply check (paragraph 4-5c),

(d) Approximately 20 Vdc
appears to be present at power supply if:

1, Signals or noise appear
normal in any mode or position of controls.

2. Frequency standard
indicator A2A5DS1 on top of frequency
standard electronic assembly A2A5 is lit
when COMP/INT/EXT switch is set at
COMP. If lamp A2A5DSI1 is lit, 5 mc cir-
cuit is operating, although not necessarily
at correct frequency. Do not adjust fre-

ORIGINAL
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Paragraph
4-5a(2)

guency standard electronic assembly A2A5
at this time.

(e) If any of indications of
step d are present, then 20 volts is present
at power supply electronic assembly A2A8,
However, 20-volt series regulator cir-
cuitry may have shorted, placing 28 volts
on 20-volt line. This possibility is checked -
later if initial troubleshooting does not lo-
cate malfunction. Return COMP/INT/EXT
switch to original position. If indications
are abnormal, refer to power supply check
(paragraph 4-5c¢) and see main frame and
chassis schematic (figure 5-9). X 20 Vdc is
believed present, but frequency standard
lamp did not light, refer to frequency
standard electronic assembly A2A5 per-
formance check (paragraph 4-5h),

(3) VISUAL CHECK., - Perform a
visual check as follows:

(a) Tilt chassis and inspect rf
connector inserts. Ensure that all rf in-
serts are fully seated in connector shells,
These rf inserts work out of connector
shells if they are not properly mated with
module connector insert.

(b) Visually check for any
positive indications of electrical or mechan-
ical failure.

(4) FREQUENCY STANDARD
CHECK. - Perform a frequency standard
check as follows:

(a) I frequency standard
electronic assembly A2A5 is used, set
COMP/INT/EXT switch at COMP. Connect
ships, Frequency Standard AN/URQ-9 to
EXT 5MC IN jack A1J25 at rear of
R-1051D/URR.

(b) Check receiver operation,
I normal operation is restored, frequency
standard electronic assembly A2A5 appears
defective. However, if receiver remains
inoperative, frequency standard electronic
assembly A2A5 may or may not be defective.
Using external frequency standard allows
R-1051D/URR to operate in spite of mal-
functioning 5 mc master oscillator circuit,
All other circuits in frequency standard
electronic assembly A2A5 must be oper-
ating while using external frequency
standard.
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Paragraph
4-5a(4)

Note

Frequency standard electronic as-
sembly A2A5 must always be in-
stalled for the R-1051D/URR to
operate.

(c) Return COMP/INT/EXT
switch to original position,
(5) APPARENT NOISE LEVEL
CHECK, - Perform apparent noise level
checks as follows:

Note

The following steps make refer-
ence to noise level as observed on
AUDIO LEVEL meter or on head-
phones. Ensure line levels, phone
levels, and rf gain control are fully
clockwise for all these checks. In
initial checks, reference to noise
levels is made relative to other

test points within the R-1051D/URR.
A high noise level is considered to
be all noise normally generated
within an operational R-1051D/URR.
A medium noise level is that amount
of noise generated in the translator
synthesizer electronic assembly
A2A6, mode selector electronic as-
sembly A2A1, and if, /audio amp-
lifier electronic assemblies A2A2
and A2A3, A low noise level isthat
amount of noise normally generated
only in assemblies A2A1, A2A2, and
A2A3,

(a) Rotate Mode Selector
switch through all positions while listening
to noise output on headphones. If noise is
present at any position of Mode Selector
switch, momentarily jumper REC IF OUT
jack TP8 on translator/synthesizer elect-
ronic assembly A2A6 to ground. Verify
that low noise level is present in each mode,
Remove jumper. If low noise level is pre-
sent in either LSB or USB mode, frequency
standard electronic assembly A2AS5, is sup-
plying 500 kHz to mode selector electronic
assembly A2A1., I low noise level is not

4-26
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present in all modes, an initial conclusion
is that frequency standard electronic as-
sembly A2A5, mode selector electronic as-
sembly A2Al, or if. /audio amplifier
electronic assembly A2A2 or A2A3 may
have malfunction,

(b) Set Mode Selector at LSB
and AUDIO LEVEL meter switch at LSB.
If no noise is present at LSB position but
noise is present at other positions, inter-
change if, /audio amplifier electronic as-
semblies A2A2 and A2A3. If noise appears
and R-1051D/URR operates in LSB, orig-
inal LSB if, /audio amplifier electronic as-
sembly A2A3 requires trouble shooting. Refer
to perfiormance and isolation checks, para-
graphs 4-5p and 4-5q, and see figure 4-2.

Note

Original if./audio amplifier elect-
ronic assemblies A2A2 and A2A3
should be returned to their orig-
inal positions, otherwise agc ad-
justments may be necessary.

(c) Set Mode Selector switch
at USB and AUDIO LEVEL meter switch at
USB. If noise is not present for all modes,
interchange if. /audio amplifier electronic
assemblies A2A2 and A2A3, If R-1051D/URR
functions normally in USB mode, original
USB if. /audio amplifier electronic assembly
A2A2 requires trouble shooting. Refer to
performance and isolation checks, par-
agraphs 4-5p and 4-5q, and see figure 4-2,
If noise at output results for only some
positions of Mode Selector switch, 500-kHz
output of frequency standard electronic as-
sembly A2A5 should be suspected. Refer
to paragraph 4-5h.

(d) Iknown signals can be re-
ceived at least at one position of Mode Sel-
ector switch but not at other positions,
initial conclusion can be made that antenna
input circuits, rf amplifier circuits, and
translator/synthesizer circuits appear to
be operating normally. If TP8 is momen-
tarily grounded and then ground is re-
moved, noise level should increase from
low to medium level.

1. ¥ noise level increases
to medium, translator/synthesizer elect-
ronic assembly A2A6, mode selector elect-

ORIGINAL




R-1051D/URR
TROUBLE SHOOTING

ronic assembly A2A1, and if, /audio amp-~
lifier electronic assemblies A2A2 and A2A3
appear to be passing signals. ‘

2, If noise level did not
increase to medium when jumper was re-
moved, translator/synthesizer electronic
assembly A2A6 or frequency standard elect-
ronic assembly A2A5 may be suspected.

Note

Most of the noise is generated in
translator/synthesizer electronic
assembly A2A6. Only the frequency
is selected prior to mode selector
electronic assembly A2A1, All
signals, regardless of mode se-
lected follow the same path until they
enter mode selector electronic as-
sembly A2A1l,

(e) Momentarily jumper REC
RF IN jack TP5 on top of translator/syn-
thesizer electronic assembly A2A6 to
ground, Slight reduction in noise should be
heard in headphones.

1. I output decreases
slightly, translator/synthesizer electronic
assembly A2A6 appears to be operating
normalily,

2. I output did not de-
crease even slightly, translator/synthe-
sizer electronic assembly A2A86 or fre-
guency standard electronic assembly A2A5
may be defective,

(f) I noise is present in any
mode, RF GAIN control should vary out-
put when AGC switch is at OFF and should
have no effect when AGC switch is at either
FAST or SLOW position. AGC cir-
cuits must still be operating with AGC
switch at OFF, even though age is not
fully applied,

CAUTION

Prior to exchanging a suspectedde-
fective module for a good module,
check that the regulated 20 Vde does
not measure above 21 volts. H the
series regulator has shorted, the
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20-volt line will carry the full 28
volis and the life span of all modules
will be drastically reduced. One or
more modules may fail immediately;
all modules using regulated 20 Vdc
will fail prematurely,

(6) INPUT CIRCUIT CHECK. -
Perform an input circuit check as follows:

Note

I a medium noise level is present
in all modes but no signals are pre~
sent, antenna overload electronic
assembly A2A9 or rf amplifier
electronic assembly A2A4 are the
probable causes of the malfunction,
Translator/synthesizer electronic
assembly A2A6 or frequency stand-
ard electronic assembly A2A5 may
still be suspected, but are not as
likely causes,

() Momentarily jumper
A2A9-E5 to TP5 on translator/synthesizer
electronic assembly A2A8. This bypasses
rf amplifier electronic assembly A2A4,
Tune R-1051D/URR to several frequencies
having very strong signal level input.

1. I R-1051D/URR oper-
ates properly on strong signals, rf amp-
lifier circuits appear defective. Remove
jumper and refer to rf amplifier perform-
ance check (paragraph 4-5j).

2. K R-1051D/URR does
not receive signals, tune to known signal
and momentarily jumper antenna input
cable from antenna patch panel directly to
A2A9-E5. This inserts signal directly into
A2A4, bypassing antenna input and antenna
overload circuit. If R-1051D/URR oper-
ates normally, malfunction is between
antenna input connector and input to rf amp-
lifier electronic assembly A2A4, See
ﬁgure 5-9,

(b) ToensurethatR-1051D/URR
is capable of passing rf signals from input
of translator/synthesizer electronic assem-
bly A2A6 to audio output of R-1051D/URR
on at least one frequency, place COMP/
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INT/EXT switch at COMP position. Loos-
ely couple (by wrapping insulated leads) INT
5MC OUT at rear of R-1051D/URR to trans-
lator/synthesizer electronic assembly A2A6
REC RF IN jack TP5. Tune R-1051D/URR
to 5 MHz, vary vernier control with CPS
switch in V position, and note if signal is
present at audio output. Harmonics at
multiples of 5 MHz may also be used. Over-
coupling will result in erroneous conclusions.

CAUTION

Do not connect an antenna to this
point if a radio transmitter is oper-
ated nearby. A strong rf signal
from any transmitter in the vicinity
may burn up translator/synthesizer
electronic assembly A2A6,

(7) FEEDBACK CHECK. - Per-
form a feedback check as follows:

(a) Remove antenna from
R-1051D/URR and tune to 22. 501 MHz in
1LSB mode. An audible heterodyne, signal
sometimes very weak, may be heard in
output. Note whether or not this signal is
present and whether or not its frequency or
amplitude appears to vary, Also check that
audible signal may be varied in pitch by CPS
switch and vernier control.

(b) Tune R-1051D/URR to
22,499 in USB mode. Verify that same re-
sults are obtained as for LSB. If signal is
present and stable, it may be assumed that
all circuitry after rf amplifier electronic
assembly A2A4 will pass signals in some
modes at some frequencies. H signal is
present but is not stable in frequency,
either A2A11 circuits, A2A6 circuits, or
A2A5 may be defective. If signal cannot be
heard on either LSB or USB, this check is
inconclusive.

(8) RF AMPLIFIER CHECK, -
Perform an rf amplifier check as follows:

(a) Observe that two electron
tubes in rf amplifier electronic assembly
A2A4 are lit, indicating that filament power
is applied.

(b) If CPS indicator flashes
when CPS switch is in V position, 110-

Vdc plate voltage is available from power
supply.
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(¢) If turret rotates when MCS
controls are rotated above 2 MHz, 28 Vdc is
present in rf amplifier electronic assembly
A2A4,

(d) Observe that digit viewed
in rf amplifier frequency indicator window
is same as frequency indicated on 10 and
1 MCS windows on front panel. Check all
MCS dial settings from 2 to 29 MHz. Ab-
normal indications may result from mal-
function in code generator electronic
assembly A2A7 or rf amplifier electronic
assembly A2A4., Refer to code generator
check (paragraph 4-5r) and see code gen-
erator schematic diagram (figure 5-20).

(e) I R-1051D/URR operates
normally at some frequencies but not at
others, note whether it operates on 2
through 5 MHz but not on 17 through 21 MHz,
K this is case, check hi-lo filter relay cir-
cuit A2K2 on main frame. See figure 5-9.

(f) While observing rf amp-
lifier turret, note that motor in mc syn-
thesizer electronic subassembly A2A6A1
drive is audible when MCS controls are
turned to select new frequency, This motor
may not rotate each time, as more than one
digit may use one particular crystal within
mc synthesizer electronic subassembly
A2ABA1.

b. RADIO RECEIVER R-1051D/URR
OPERATION CHECK.

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS. - Set controls as
follows:

(a) Mode Selector switch at

CwW,

(b) RF GAIN control fully
clockwise.

(c) CPS switch at 000,

(d AGC switch at OFF,

(e) BFO FREQ at mid-range.

(22 PROCEDURE, - Proceed as

follows:

(a) Tune R-1051D/URR to
WWV or WWVH at 5, 10, or 15 MHz. Plug
headset in USB PHONES jack, Adjust USB
PHONE LEVEL control (and USB LINE
LEVEL control, if necessary) for com-
fortable signal level. K no signal is heard,
proceed until malfunction is isolated.

(b) Check that signal tone
varies when BFO FREQ control is varied.
If BFO FREQ control does not vary signal
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pitch, trouble shoot A2R6, A2R19, mode
selector electronic assembly A2A1 (figure
4-1), and if. /audio amplifier electronic
assembly A2A2 (figure 4-2),

(¢) Set Mode Selector switch
at USB. Tune receiver 1 kHz lower and
check that signal is heard in headset, I
signal is not heard, trouble shoot mode
selector electronic assembly A2A1 and if. /
audio amplifier electronic assembly A2A2,

(d) Set Mode Selector switch
at LSB. Tune receiver 1 kHz higher than
WWYV carrier; plug headset in LSB PHONES
jack. Set L.SB PHONE LEVEL control
(and LSB LINE LEVEL control, if neces-
sary) for comfortable signal level. I
signal is not heard, trouble shoot mode sel-
ector electronic assembly A2A1 and if. /
audio amplifier electronic assembly A2A3.

(e) Set CPS switchatV
(vernier) and check that signal tone varies
as CPS vernier control is rotated. If tone
does not vary, trouble shoot cps switch
assembly A2A11 (figure 5-9) and perform
performance check of translator/synthe-~
sizer electronic assembly A2A6 (paragraph
4-51),

() Set Mode Selector switch
at AM. Plug headset in USB PHONES jack.
Tune R-1051D/URR to known AM station
such as Armed Forces freguency 15, 330
MHz. Check that signal is heard in headset.
If signal is not heard, trouble shoot mode
selector electronic assembly A2A1,

(g) Set AUDIO LEVEL meter
switch at USB, Turn RF GAIN control
fully counterclockwise, Note that level on
AUDIO LEVEL Meter decreases. Set AGC
switch at SLOW, Level on AUDIO LEVEL
meter should increase. I indication is
abnormal, proceed to AGC performance
check (paragraph 4-5e).

c. POWER SUPPLY CHECK,

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS. - Set controls as
follows:

(a) R-1051D/URR in full oper-
ation, chassis pulled out of case,

(b) Mode Selector switch at

AM,

(c) MCS controls at 02 MHz.

(d) RF GAIN control fully
clockwise.

(e) AGC switch at SLOW,
ORIGINAL
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{(2) PROCEDURE. - Proceed as

follows:

(a) Tilt chassis 90 degrees to
expose bottom. Set Multimeter AN/PSM -4
() to 100-Vdc scale. In lower left-hand
corner to right of printed-circuit board, lo-
cate tie points E11, E12, and E17. Measure
voltage at E11. H voltage is not between
+19.5 and +20.5 Vdec, perform 20-volt
regulator circuit adjustment [paragraph
5-2b (1) (a) through (d)]. If this adjustment
does not bring voltage within required range,
trouble shoot power supply electronic as-
sembly A2A8 (see figure 5-9),

{b) Measure voltage at E12.
H voltage is not between +24 and +32 Vdc,
trouble shoot power supply electronic as-
sembly A2A8. See note following step (d).

(c) Along left side of printed-
circuit board A2A8A1 is row of terminals.
Count seven terminals up from bottom to
locate -30-volt terminal E10. Set switch
for negative reading on AN/PSM-4( ) and
measure voltage at this terminal. K voli-
age is not between ~28.5 and -31.5 Vdc,
trouble shoot power supply electronic as-
sembly A2A8. See note following step (d).

(d Set AN/PSM-4() to 250-
Vdc scale and positive meter reading,
Measure voltage at E17, Normal indica-
tion is between +103 and +117 Vdec. If in-
dication is abnormal, trouble shoot power
supply electronic assembly A2A8,

Note

If indications in steps (b), (c), and
(d) are not within tolerance, check
ac line voltage and setting of power
transformer A2T1 primary winding
tap. (See figure 5-9.)

d. RADIO RECEIVER R-~1051D/URR
SIDEBAND SELECTIVITY CHECK.,

Note

This check should be performed

only when poor receiver selectivity
is suspected. Voice and CW signals
may be affected; however, composite
facsimile and multichannel teletype
signals may be seriously distorted if
receiver selectivity is not up to
standard,
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(1) OPERATING CONDITIONS AND
CONTROL SETTINGS, - Set controls as

follows:
(a) Mode Selector switch at

1SB.

(b) MCS and KCS controls at
05, 000 MHz,

(c) CPS switch at V.

(d) RF GAIN control fully
clockwise,

(e) AGC switch at SLOW,

(f) AUDIO LEVEL meter
switch at LSB,

(g) Vernier control fully
clockwise,

{(h) LSBand USB PHONE
LEVEL controls fully clockwise.

(2) PROCEDURE. - Proceed as
follows:

(a) Open receiver and rotate
COMP/INT/EXT switch on frequency stand-
ard electronic assembly A2A5 to COMP.
Connect frequency meter, AN/USM-207( )
to LSB PHONES jack. Connect INT 5MC
OUT jack J24 to ANT 50 2 jack J23 using
BNC to N adapter UG-201/U and 50-chm
coaxial test cable,

(b) Adjust LSB LINE LEVEL
for 8 dB on AUDIO LEVEL meter. Turn
AGC switch to off and set RF GAIN control
for 8 dB on AUDIO LEVEL meter. Turn
vernier control counterclockwise until
meter reads 4 dB on skirt of filter. Record
reading from frequency meter,

(c) Slowly turn vernier control
clockwise while observing AUDIO LEVEL
meter, Meter should not dip below 4 dB or
increase above 12 dB.

(d) Return vernier control to
maximum counterclockwise position, Set
frequency controls at 05. 001 MHz.

(e) While observing AUDIO
LEVEL meter, slowly rotate vernier con-
trol maximum clockwise, AUDIO LEVEL
meter should not dip below 4 dB or increase
above 12 dB,

(f) Repeat steps (d) and (e)
with frequency controls set at 05.002 MHz,

(g) Repeat step (d), except
set frequency controls at 05,003 MHz,

(h) While observing AUDIO
LEVEL meter, rotate vernier control
:lockwise until AUDIO LEVEL meter,
lecreases to 4 dB on skirt of filter.
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Record reading from the frequency
meter.

(i) Subtract reading obtained
in step (b) from reading obtained in
step (h). Difference should be 3 kHz
minimum,

(i) Set frequencey controls at
04.999 MHz. Connect frequency meter to
USB PHONES jack and set AUDIO LEVEL
switch at USB. Turn vernier control fuily
counterclockwise. Set Mode Selector switch
at USB, Set AGC switch at SLOW and ad-
just USB line level for 8 dB. Turn AGC
switch to OFF and set RF GAIN control for
8 dB. Turn vernier controls clockwise un-
til meter indicates 4 dB on skirt of filter.

() Record reading from
frequency meter,

() While observing AUDIO
LEVEL meter, slowly rotate vernier con-
trol fully counterclockwise. AUDIO LEVEL
meter should not dip below 4 dB or increase
above 12 dB,

(m) Rotate vernier control
fully clockwise and set frequency controls
at 04,998 MHz, v

{n) Observing AUDIO LEVEL
meter, slowly rotate vernier control fully
counterclockwise. AUDIO LEVEL meter
should not dip below 4 dB or increase above
12 dB.

(0) Repeat steps (m) and (n)
with frequency controls at 04, 997 MHz.

(p) Repeat step (m), except
set frequency controls at 04, 996 MHz,

(@) Rotate vernier control
counterclockwise until AUDIO LEVEL meter
dips to 4 dB on skirt of filter. Record
counter frequency.

(r) Subtract reading of step
(k) from reading of step (q).

(s) X indications in steps (b)
through (h) (LSB) or steps (j) through (q)
(USB) were abnormal, mode selector
module (LSB or USB mechanical filter or
circuitry) may be defective. See figure
5-10.

e. AGC PERFORMANCE CHECK,
(1) OPERATING CONDITIONS
AND CONTROL SETTINGS. - Set controls
as follows:

(a) Mode Selector switch at LSB,

(b) MCS and KCS controls at
22010 kHz,
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(c) RF GAIN control fully
clockwise.

(d) CPS switch at 000,

(e) USB and 1.SB PHONE
LEVEL controls fully clockwise,

(f) USB and LSB LINE LEVEL
controls fully clockwise,

() AGC switch at OFF.

(h) Disconnect audio cables to
J5 and J6 on rear of R-1051D/URR,

(2) PROCEDURE, - Proceed as
follows:

(a) Connect RF Signal Gen-
erator CAQI-606A to ANT 50 0 jack J23 at
rear of R-1051D/URR, Set CAQI-606A to
receiver frequency and CW, with 0, 5-micro-
volt output. Set AUDIO LEVEL meter
switch at LSB. Tune CAQI-606A for peak
reading on AUDIO LEVEL meter. AUDIO
LEVEL meter should indicate 6 dB minimum.
K indication is not obtained, see note fol-
lowing step (g).

(b) Set LSB LINE LEVEL
control to indicate 4 dB on AUDIO LEVEL
meter, Set CAQI-606A for 0,4 microvolt.
Set AGC switch at FAST and observe that
AUDIO LEVEL meter indication does not
change, H indication does change, see
note following step (g).

{(c) Set CAQI-606A to 2,5
microvolts, AUDIO LEVEL meter should
indicate less than 10 dB, Note indication,
Increase CAQI-606A level to 0, 05 volt.
Meter indication should not increase by
more than +3 dB. I abnormal indication
is obtained, see note following step (g).

: (d) Set step attennator in
CAQI-606A at 0.1 volt. Rotate step
attenuator to 10-microvolt position. AUDIO
LEVEL meter should indicate at least +4 dB
with no noticeable hang time.

(e) Set AGC switch at SLOW,
Rotate step attenuator on CAQI-606A
rapidly to 10-microvolt position while
observing AUDIO LEVEL meter indication,
Meter should hang or delay below -2 dB
and then rise to at least +4 dB,

(f) Repeat steps (a) through
(e) with Mode Selector switch at USB. Set
AUDIO LEVEL meter switch at USB,

(g) Reconnect cables to J5
and J6,
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Note

Perform all of agc and if. gain loop
adjustments [paragraph 5-2b(5) (a)
through (d)] .

f. RADIO RECEIVER R-1051D/URR
SENSITIVITY CHECK,

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS, -~ Set controls as
follows:

(a) Mode Selector switch at

USB.

(b) MCS and KCS controls at
2,010 MHz,

(c) RF GAIN control fully
clockwise,

(d) CPS switch at 000.

(e) USB PHONE LEVEL con-
trol fully counterclockwise,

(f LSB PHONE LEVEL con-
trol fully counterclockwise.

(g) USB LINE LEVEL control
at mid-position.

(h) LSB LINE LEVEL control
at mid-position,

(i) AGC switch at OFF,

(2) PROCEDURE. - Proceed as
follows: »
(a) Connect RF Signal Gen-
erator CAQI-606A RF OUT jack to ANT50
jack J23 at rear of R-1051D/URR. Use
50-ohm coaxial test cable with BNC to N
adapter UG-201/U,

(b) Set modulation selector
switch on CAQI-606A at CW,

(c) Set AUDIO LEVEL meter
switch at USB, ‘

(d) Set frequency of CAQI-
606A approximately 150 kHz away from re-
ceiver frequency, Adjust USB LINE LEVEL
control for -2 dB noise reference level as
indicated on AUDIO LEVEL meter. Adjust
frequency and output attenuator of CAQI-
606A for peak on-scale indication. Adjust
output attenuator for +8 dB on AUDIO
LEVEL meter. I indication is above 0.5
micrevolis; proceed to paragraphs 4-5¢ and
4-5i.

{(e) Seli Mode Selector
switch at LSB. Set AUDIO LEVEL meter
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switch at LSB. Repeat step (d), sub-

- stituting LSB LINE LEVEL control in
place of USB LINE LEVEL control. K
indication is greater than 0.5 micro-
volts, proceed to paragraphs 4-5c
and 4-5i,

(f) Set Mode Selector switch
at sideband having poorest sensitivity
[larger reading of step (d) or step (e)] .
Repeat sensitivity measurements on all
frequencies listed in table 4-2, using pro-
cedure of step (g).

(g) Set frequency of CAQI-
606A approximately 150 kHz away from re-
ceiver frequency and set attenuator for
0. 5-microvolt output. Adjust 1LSB or USB
LINE LEVEL control for -2 dB noise on
AUDIO LEVEL meter. Tune CAQI-606A
slowly through receiver frequency and ob-
serve that AUDIO LEVEL meter deflects
above +8 dB at all frequencies listed in
table 4-2., H meter indicates less than

* +8 dB at any frequency in table 4-2, pro-
ceed to paragraphs 4-5¢ and 4-5i.

Note

It is important to test all frequencies
in table 4-2 to ensure that the
R-1051D/URR meets this specifica-
tion at all selected combinations of

digits.

(h) Set Mode Selector switch
at CW. Set frequency at 2, 010 MHz and
BFO FREQ control in center of its range.
Repeat steps (c) and (d). If indication is
greater than 1 microvolt, troubleshoot mode
selector electronic assembly A2A1 (see
figure 4-1) and if, /audio amplifier elec-
tronic assembly A2A2 (see figure 4-1).

(i) Set Mode Selector switch
at AM, Set AUDIO LEVEL meter switch at
USB. Alternate by switching modulation
selector switch on CAQI-606A between 1000

Hz, 30 percent modulation and CW, until fol-

lowing indication is obtained in each posi-
tion. When modulation selector switch is
set at 1000 Hz, 30 percent modulation, adjust
CAQI-606A frequency and output attenuator
for peak indication of 8 dB on AUDIO LEVEL
meter. When CAQI-606A is set at CW, ad-
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just USB LINE LEVEL control for -2 dB on
AUDIO LEVEL meter. AM sensitivity is
output attenuator setting. I 2-microvolts
maximum is not obtained, check agc per-
formance (paragraph 4-5e).

TABLE 4-2. TEST FREQUENCIES - MHZ

2,010 12,010 22,010
3.101 13.010 23.010
4,222 14,010 24,010
5.333 15.010 25,010
6.444 16.010 26,010
7.555 17.010 27.010
8.666 18. 010 28,010
9.71717 19,010 29,010
10. 898 20.010

11,989 21.010

g. FREQUENCY, LOCKING ACTION,
AND VERNIER OPERATION CHECK,
(1) OPERATING CONDITIONS

AND CONTROL SETTINGS. - Set controls
as follows:

(a) R-1051D/URR in full oper-
ation, chassis pulled out of case.

(b) Mode Selector switch at
USB.

(c) MCS and KCS controls at
04, 996 MHz,

(d RF GAIN control fully
clockwise.

(e} CPS switch at 500,

() USB and LSB PHONE
LEVEL controls fully clockwise.

(2) USB and LSB LINE LEVEL
controls fully counterclockwise.

(h) AGC switch at SLOW,

(i) AUDIO LEVEL meter
switch at USB.

(2) PROCEDURE, - Proceed as

follows:

(a) Connect 5-MHz output of

ORIGINAL




R-1050D/URR
TROUBLE SHOOTING

Frequency Standard AN/URQ-9 to EXT
5MC IN jack J25 on R-1051D/URR. On top
of frequency standard electronic assembly
A2A5, set COMP/INT/EXT switch at COMP
(figure 5-22). Observe that comparator
lamp DS1 fades out and lights not more than
once in 20 seconds measured from time
lamp is just visibly increasing in brilliance,
until again is just visible increasing in
brilliance. I lamp flickers rapidly or
stays on longer than 4 minutes, perform

5 mc oscillator circuit adjustment pro-
cedure [paragraph 5-2b(2) (a) through (d)] .
¥ indication is abnormal (other than fre-
quency adjustment), proceed to paragraph
4-5h,

(b) Disconnect AN/URQ-9
from R-1051D/URR EXT 5MC IN jack. Set
COMP/INT/EXT switch at INT,

(¢) Connect INT 5 MC OUT
jack J24 to ANT 50@jack J23. Connect Fre-
quency Meter AN/USM-207() to USB
PHONES jack and set USB LINE LEVEL
control so that signal level on AUDIO LEVEL
meter is at +10 dB, Verify that AN/USM-
207( ) indicates 3500 Hz. Change receiver
frequency to 4997, 500, 4998,500, and
4999, 500 kHz. Verify that AN/USM-207()
indicates 2500, 1500, and 500 Hz, respec-
tively. I indication is abnormal, proceed
to paragraph 4-5h, _

(d) Set Mode Selector switch
at LSB. Set AUDIO LEVEL meter switch
at LSB. Set receiver frequency at 5003, 500
kHz. Connect AN/USM-207() to LSB
PHONES jack and set LSB LINE LEVEL
control so that signal level on AUDIO LEVEL
meter is at +10 dB, Verify that AN/USM-
207( ) indicates 3500 Hz, Change receiver
frequency to 5002, 500, 5001,500, and
5000, 500 kHz, Verify that AN/USM-207()
indicates 2500, 1500, and 500 Hz, respec-
tively. Change receiver frequency to
5001.000 kHz, Verify that AN/USM-207()
indicates 1000 Hz. - Rotate 100 CPS switch
from 000 through 900. Verify that AN/USM-
207( ) indicates form 1100 Hz through 1900
Hz in 100-Hz increments, I indication is
abnormal, proceed to paragraph 4-5h,

(e) Set receiver frequency at
5001, 000 kHz. Rotate CPS switchto V
(vernier position). Turn CPS vernier con-
trol fully counterclockwise, Verify that
AN/USM-207( ) indicates 980 Hz maximum,
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Turn CPS vernier control fully clockwise,
Verify that AN/USM-207( ) indicates 2020
Hz minimum, H indication is abnormal,
proceed to paragraph 4-5h,

Note

The CPS vernier dial is not cali-
brated and is an arbitry scale only.
Vernier operation must permit sel-
ection of any frequency within the
kHz slot.

(f) Set CPS switch at 000,

(g) Remove AN/USM-207()
from LSB PHONES jack.

(h) Set MCS and KCS controls
at 5.000 MHz, Set Mode Selector switch at
CW. Connect headphones to USB PHONES
jack, Vary BFO FREQ front-panel control
from one extreme to the other, observing a
zero-beat note near mid-range of control.
I zero beat is not near mid-range, set con-
trol to mid-range and adjust BFO ADJ on
top of mode selector electronic assembly
A2A1 (figure 5-22) for zero beat.

(i) Remove test cable from
J23 and J24 at rear of R-1051D/URR and
reconnect antenna cable to J23.

Note

When the ship's frequency standard
distribution system is utilized, the
receiver internal frequency stand-
ard should still be checked to en-
sure its availability in case of
failure of the distribution system.
The COMP/INT/EXT switch on the
top of frequency standard electronic
assembly A2A5 should be in EXT
position when the ship's distribution
system is in use, The COMP
position is to be used when comparing
the receiver internal frequency stand-
ard to ship's Frequency Standard
AN/URQ-9, AN/URQ-10, or when
it is necessary to use the internal
frequency standard as an external
source of 5 MHz for the operation
of another R-1051D/URR. When
the receiver is in operation using
the internal frequency standard, the
switch should be in the INT position,
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h. FREQUENCY STANDARD ELEC-
TRONIC ASSEMBLY A2A5 PERFORMANCE
CHECK., (See figure 4-4.)

(1) OPERATING CONDITIONS
AND CONTROL: SETTINGS. - Set controls
as follows:
(a) R-1051D/URR in full
operation, chassis pulled out of case.
() Mode Selector switch at

USB.
(c) MCS and KCS controls at
02010 kHz.
(d) AGC switch at SLOW,
(2) PROCEDURE. - Proceed as
follows:

(a) Connect Frequency Meter
AN/USM-207( ) to INT 5MC OUT jack J24
at rear of R-1051D/URR. Set COMP/INT/
EXT switch on top of frequency standard
electronic assembly A2AS (figure 5-22) at
COMP. Observe indication on AN/USM-
207( ) for five display cycles. K this in-
dication is other than 5 MHz +0.5 Hz,
perform steps (a) and (b) of paragraph 4-5g
before making any adjustment. Electronic
Multimeter (rf voltmeter) CCVO-91CA
probe (without 50-ohm adapter) to INT 5MC
OUT jack J24 on rear panel, Normal in-
dication should be 450 mV minimum, I
indication is abnormal, refer to paragraph

4-5i,

(b) Set COMP/INT/EXT switch
at INT,

(c) Remove translator/syn-
thesizer electronic assembly A2A6 from
chassis paragraph 5-3b(3) (a) through (d).
Connect AN/USM-207( ) to terminal A3 of
jack A2J12 (A6P1). Normal indication
should be 500 kHz 30,1 Hz, I indication is
abnormal, refer to paragraph 4-5i.

(d) Disconnect AN/USM-207()
and connect Electronic Multimeter (rf volt-
meter) CCVO-91CA probe (without 50-ohm
adapter) to same terminal. Normal in-
dication should be 150 mV minimum, K
indication is abnormal, refer to paragraph
4-5i,

(e) Connect CCVO-91CA
probe (without 50-ohm adapter) to terminal
A2 of jack A2J12, See figure 4-11. Normal
indication should be 300 mV minimum, I
indication is abnormal, refer to paragraph
4-5i,

(f) Connect CCVO-91CA probe
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(without 50-ohm adapter) to terminal Al of
jack A2J12, Normal indication should be
60 mV minimum, - Frequency standards not
having TP1 and TP2 access holes on top of
dust cover have minimum value of 20 mV.
I indication is abnormal, refer to par-

agraph 4-5i.

(g) Replace translator/syn-
thesizer electronic assembly A2A6 in chas-
sis [ refer to paragraph 5-3b(3)(e) and (f)].

(h) X steps (a) through (g) pro-
duce normal indications, proceed to par-
agraph 4-5i.

i. FREQUENCY STANDARD
ELECTRONIC ASSEMBLY A2A5 ISOLATION
TEST.

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS. - Set controls as
follows:

(a) R-1051D/URR pulled out

of case,
(b) Mode Selector switch at
OFF,
(c) MCS and KCS controls at
02010 kHz,
(2) PROCEDURE. - Proceed as
follows:

() Remove frequency stand-
ard electronic assembly A2A5, Set Mode
Selector switch at USB and connect Multi-
meter AN/PSM-4( ) between terminal 3 of
jack A2J9 (A2A5P1) and ground. Normal
indication should be 28 +4 Vdc. I indication
is abnormal, trouble shoot A2FL2, A2L2,
A2C2, and power supply electronic assem-
bly A2A8 (refer to paragraph 4-5c).

(b) Connect AN/PSM-4()
between terminal 1 of jack A2J9 (A2A5P1)
and ground, Normal indication should be
20 0.5 Vde. I indication is abnormal,
trouble shoot A2FL1 and power supply
electronic assembly A2A8 (refer to par-
agraph 4-5c),

(c) Check that all rf connector
inserts to A2A5 are fully seated and rf cables
between A2J9 and A2J12 are not defective.

(d) X all indications of steps
(a) and (b) are within tolerance but indica~-
tions in paragraph 4-5h(2) do not fall within
tolerance, frequency standard electronic
assembly A2A5 is defective, and further
troubleshooting of this assembly must be
accomplished only at depot facility [refer
to paragraph 5-6b(1) through (6)] .
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i. RF AMPLIFIER ELECTRONIC
ASSEMBLY A2A4 PERFORMANCE CHECK.
(See figure 4-3.)

(1) OPERATING CONDITIONS
AND CONTROL SETTINGS, - Set controls
as follows:

(a) R~1051D/URR in full
operation, chassis pulled out of case,

(b) Mode Selector switch at
USB.

(c) MCS and KCS controls at
2.010 MHz. '

(d) RF GAIN control fully
clockwise.

(e) CPS switch at 000,

f) AGC switch at OFF,

(2) PROCEDURE. - Proceed as
follows:

(a) Connect RF Signal Gen-
erator CAQI-606A RF OUT jack to ANT 509
jack J23, Set CAQI-606A to receiver fre-
quency and CW, with 1000-microvolt output.
Connect Electric Multimeter (rf voltmeter)
CCVO-91CA (without 50~-ohm adapter) to
TP4 on rf amplifier electronic assembly
A2A4, Tune CAQI-606A for maximum in~
dication on CCVO-91CA. Normal indica-
tion should be greater than 31.6 mV, I
indication is abnormal, perform rf amp-
lifier electronic assembly A2A4 isolation
test (paragraph 4-5k).

(b) Without changing fre-
quency, connect CCYO0-91CA to TP5 on
translator/synthesizer electronic assembly
A2A6, Normal indication should be greater
than 31.6 mV [same as step (a)] . Repeat
procedure for measurements at TP4 for all
frequencies listed in table 4-2, All indica-
tions should be greater than 31,6 mV, I
indication at TP5 is abnormal, cable from
A2J11A1 to A2J14A1 is defective, X one or
several frequencies are defective, rf amp-
lifier electronic assembly A2A4 should be
sent to depot repair facility for further
testing. I normal results are not obtained,
perform isolation test (paragraph 4-5k).

(c) X all indications are
normal, perform translator/synthesizer
electronic assembly A2A6 performance
check, (paragraph 4-51).

k. RF AMPLIFIER ELECTRONIC
ASSEMBLY A2A4 ISOLATION TEST.

(1) OPERATING CONDITIONS AND

ORIGINAL
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CONTROLSETTINGS, ~Set controls as follows:
(a) R-~1051D/URR in full
operation, chassis pulled out of case.
(b) Mode Selector switch at

STD BY.

(¢) MCS and KCS controls at
2,010 MHz.

{(d) RF GAIN control fully
clockwise.

(2) PROCEDURE, - Proceed as
follows:

(a) Electron tube filaments
should be lighted. If indication is abnormal,
check V1, V2, and A2T1 (6, 3-Vac winding).
Also check that turret has revolved to pro-
per position ag indicated by window and chart
on top of rf amplifier electronic assembly
A2A4,

(b) Remove rf amplifier
electronic assembly A2A4, Connect Multi-
meter AN/PSM-4( ) between terminal 12 of
A2J11 (A2A4P2) and ground. See figure
4-11, Set Mode Selector switch at USB,
Normal indication is 103 Vd¢ minimum, If
indication is abnormal, trouble shoot A2K3,
A2L1, and power supply electronic assembly
A2A8 [ paragraph 4-5¢(2)(c)].

{c) Connect AN/PSM-4() be-
tween terminal 7 of A2J10 (A2A4P1) and
ground, Normal indication is from 24 to
32 Vdc, X indication is abnormal, trouble
shoot A2A8.

(d) Connect AN/PSM-4( ) bet-
ween ANT 50 g jack J23 at rear of R-1051D/
URR and ground. Set scale at Rx10k. Verify
that AN/PSM-4( ) indicates an open circuit.
If indication is abnormal, check cable from
A1J23 to A1P22, check cable from A2J22 to
A2A9E1, and/ortrouble shoot antenna over-
load electronic assembly A2A9. Seefigure5-9.

(e) Remove ground lead of
AN/PSM-4( ) and connect to A2J11A3
(A2A4P2A3). Verify that AN/PSM-4( ) in-
dicates less than 3 ohms on Rx1 scale, K
indication is abnormal, check cable from
A2J11A3 to A2A9ES,

(f) I steps (a) through (e)
produce normal indications, and steps (a)
and (b) of paragraph 4-5j(2) do not, rf amp-
lifier electronic assembly A2A4 is defective
and should be sent to depot facility for re-
pair. (Refer to paragraph 5-6a(1) through
(6).)
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‘ 1. TRANSLATOR/SYNTHESIZER (c) MCS and KCS controls at
ELECTRONIC ASSEMBLY A2A6 PER- 02010 kHz,
FORMANCE CHECK. (See figures 4-5 (d) CPS switch at 000.
through 4-10.) (e) AGC switch at OFF,
(1) OPERATING CONDITIONS () RF GAIN control fully
AND CONTROL SETTINGS, - Set controls clockwise.
as follows: (20 PROCEDURE, - Proceed as
(a) - R-1051D/URR in full follows:
operation, chassis pulled out of case, (a) Remove translator/syn-
(b} Mode Selector switch at thesizer electronic assembly A2A6 from
USB. chassis. Connect Multimeter AN/PSM-4()
(c) MCS and KCS controls at between terminals listed in table 4-3 and
2.010 MHz, ground. Rotate Mode Selector switchthrough
(d RF GAIN control fully all six operational modes and observe that
clockwise. voltages are within tolerance listed in table
(e) CPS switch at 000. 4-3,
(f) AGC switch at OFF, (b) Return MCS controls to 02,
(2) PROCEDURE, - Proceed as (c) Set Mode Selector switch
follows: at OFF and remove ac power connector from
(a) Connect RF Signal Gen- rear panel, Using Rxl scale of AN/PSM-
erator CAQI-606A RF OUT jack to R-1051D/ 4( ), perform tests listed in table 4-4.
URR ANT 509jack J23 at rear of R-1051D/ (d Replace translator/syn-
URR, Set CAQI-606A at CW with 1000~ thesizer electronic assembly A2A6 and re-
microvolt output at 2, 010 MHz, Connect connect ac power connector at rear panel.
Electronic Multimeter (rf voltmeter) Set Mode Selector switch at USB, Using
CCVO-91CA (without 50-ohm adapter) to AN/PSM-4() and referring to table 4-5,
TP8 on rf translator electronic subassembly perform dc voliage measurements between
A2A6A6. Tune CAQI-606A for maximum terminals listed and ground.
indication on CCVO-91CA. Normal indica-
tion is at least 100 mV. I indication is
either normal or abnormal, proceed to step Note
(®).
(b) Repeat the step (a) at all See figure 5-102 for location of the
frequencies listed in table 4-2, I indica- listed terminals.
tion is normal at all tested frequencies,
perform mode sleector electronic assem- (e) I all indications are within
bly A2A1 performance check (paragraph tolerance (except measurement at
4-5n). I one or several frequencies are A2A11A1E4 in step d) and results of pro-
defective, translator/synthesizer electronic cedures in paragraph 4-51(2) are abnormal,
assembly A2A6 should be sent to depot translator/synthesizer electronic assembly
repair facility for further testing. (Refer to A2AG6 is defective. Further troubleshooting
paragraph 5-6c(1) through (5).) I normal of this assembly must be accomplished only
/results are not obtained, perform translator/ at depot repair facility. (Refer to paragraph
synthesizer electronic assembly A2A6 5-6¢ (1) through (5).)
isolation test (paragraph 4-5m). n. MODE SELECTOR ELECTRONIC
m. TRANSLATOR/SYNTHESIZER ASSEMBLY A2A1 PERFORMANCE CHECK.
ELECTRONIC ASSEMBLY A2A6 ISOLATION (See figure 4-1).
TEST. (1) OPERATING CONDITIONS AND
(1) OPERATING CONDITIONS CONTROL SETTINGS. - Set controls as
AND CONTROL SETTINGS. - Set controls follows:
as follows: (a) R-1051D/URR in full
(a) R-1051D/URR chassis operation, chassis pulled out of case.
pulled out of case. (b) Mode Selector switch at

(b) Mode Selector switchatOFF. STD BY.
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TABLE 4-3. TRANSLATOR/SYNTHESIZER VOLTAGE ELECTRONIC
ASSEMBLY A2A6 CHECKS

TERMINAL NORMAL INDICATION IF INDICATION IS ABNORMAL#*
A2J12-17 28 +4,0 Vde Trouble shoot main frame
A2J12-18 20 0,5 Vdc Trouble shoot A2FL1 and power supply elec-

tronic assembly A2A8

A2J12-6 28 4,0 Vdc, Trouble shoot A2A7 code generator electronic
0 Vdc when MCS control assembly- and rf amplifier electronic assem-
and rf amplifier turret bly A2A4

is turning
A2J12-10 20 +0.5 Vdc Trouble shoot A2FL1, and power supply elec-
tronic assembly A2A8
A2J12-20 20 +0.5 Vde when MCS Trouble shoot A2K2, A2K3, power supply
controls are set at 05, electronic assembly and A2A8
and 0 Vdc when set at
06

*See figure 4-11 and 5-9,

TABLE 4-4. TRANSLATOR/SYNTHESIZER ELECTRONIC
ASSEMBLY A2A6 RESISTANCE CHECKS

MULTIMETER LEADS IF INDICATION }
BETWEEN CPS SWITCH AT INDICATION IS ABNORMAL* ;

" A2J12-12 and A2J12-19 000 through 900 Short Trouble shoot
A2A1186-B
(rear)

A2J12-12 and A2J12-19 V (vernier) Open Trouble Shoot
A2A1186-B
(rear)

A2J12-12 and A2J12-17 200, 300, 600, 700 Short Trouble shoot
A2A11S6-A
(rear)

A2J12-12 and A2J12-15 800, 900 Short Trouble shoot
A2A1186-A
(front)

*See figure 5-9,
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TABLE 4-4, TRANSLATOR/SYNTHESIZER ELECTRONIC
ASSEMBLY A2A6 RESISTANCE CHECKS (Continued)

MULTIMETER LEADS ’ IF INDICATION i
BETWEEN CPS SWITCH AT INDICATION IS ABNORMAL* CoT

A2J12-12 and A2J12-13 400, 500, 600, 700 Short Trouble shoot
A2A11S6-A
(front)

A2J12-12 and A2J12-11 V (vernier), 100, Short Trouble shoot

300, 500, 700, 900 A2A1156-A

(rear)

A2J12-14 and A2A11A1E2 | V (vernier) Short Trouble shoot

(See figure 5-100 for loca- A2A1186-B

tion of A11A1E2,) (front)

A2J12-14 and ground 000 through 900 Short Trouble shoot
A2A11S6-B
(front)

A2J12-14 and ground V (vernier) Open Trouble-shoot -
A2A1156-B
(front)

A2J12-19 and ground V (vernier) Open Trouble shoot 3
A2A11S6-B o
(rear)

*See figure 5-9. i

TABLE 4-5. CPS SWITCH ASSEMBLY A2A11 VOLTAGE CHECKS

TERMINAL NORMAL INDICATION IF INDICATION IS ABNORMAL*

A2A11A1E6 4.5 0.5 Vde (CPS Check A2A11A1, CR2, and C2,
switch at 000)

A2A11A1E4 20.0 +0.5 Vdec Translator/synthesizer electronic assembly
A2A6 is defective provided checks in table
4-2 are normal. Further trouble shooting of
this assembly must be accomplished only at
depot facility. (Refer to paragraph 5-6¢

(1) through (5).)

A2A11A1E2 3.2t011.0+1,.0 Vdc Trouble shoot A2A11R7, A2A11A1-R3, R2,
: (CPS switch at V R1, C1, R8, and R9.

varies with CPS ‘
vernier control) N

*See figure 4-11 and 5-9.
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(¢) RF GAIN control fully
clockwise.

(d) CPS switch at 000,

(e) AGC switch at OFF,

(2) PROCEDURE, - Proceed as
follows:

(8) Remove both if. /audio
amplifier electronic assemblies A2A2 and
A2A3 from chassis, With 50-ohm coaxial
cable RG-58C/U, connect RF OUT jack on 58
RF Signal Generator CAQI-606A to ANT
500 jack J23 at rear panel, Set Mode
Selector switch at CW, Set frequency of
CAQI-606A at 2010 kHz, CW, with 100~
microvolt output, Connect Electronic
Multimeter (rf Voltmeter) CCVO-91CA
(without 50-ohm adapter) to TP1 on top of
mode selector electronic assembly A2A1
(figure 5-22). Adjust frequency and output
level of CAQI-606A for peak signal of 100
mV on CCVO-91CA, Connect CCVO-91CA
to terminal A3 of jack A2J18 (A2A2P1).
(See figure 4-11,) Normal indication is
morethan 4 mV when Mode Selector switch, and
is at CW and AM positions, (Disregard
indications in other modes.) H indication
is abnormal, proceed to stsg (b) to aid in
isolating fault,

(b) Set Mode Selector switch
at USB. Adjust frequency of CAQI-606A for
peak signal on CCVO-91CA. Normal in-
dication is more than 4 mV when Mode
Selector switch is set at USB, RATT, and
ISB positions. If indication is abnormal,
proceed to step (c) to aid in isolating fault.

(c) Set Mode Selector switch
at LSB, Connect CCVO-91CA to terminal
A3 of jack A2J19 (A2A3P1). Adjust
frequency of CAQI-B806A for peak signal on
CCVO-91CA., Normal indication is more
than 4 mV when Mode Selector switch is at
LSB and ISB positions, If indication is
abnormal, proceed to step (d) to aid in
isolating fault,

(d) Connect CCVO-91CA to
terminal A2 on jack A2J18 (A2A2P1),
Verify that CCVO-91CA indicates more than
100 mV at LSB, USB, ISB, and RATT
positions of Mode Selector switch, and
zero mV in AM and CW positions of Mode
Selector switch. If indication is abnormal,
proceed to step (e) to aid in isolating fault.
Replace both if, /audio amplifier electronic
assemblies A2A2 and A2A3 in R-1051D/URR.
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Disconnect CAQI-606A from ANT 50 jack
J23.

(e) Set Mode Selector switch
at CW and rotate RF GAIN control fully
counterclockwise, Connect Frequency
Meter AN/USM-207() to TP2 on top of mode
selector electronic assembly A2A1 (see
figure 5-22). Rotate BFO FREQ control
fully countercloskwise., Verify that
AN/USM-207( ) indicates 497 kHz maximum.,
Rotate BFO FREQ control fully clockwise,
Verify that AN/USM-207( ) indicates 503
kHz minimum. X either indication is ab-
normal, refer to BFO frequency adjustment
procedure [paragraph 5-2b(4) (a) through

@].

(f) If steps (a) through (e)
produce normal indications, perform if, /
audio amplifier electronic assemblies A2A2
and A2A3 performance check (paragraph
4-5p). H abnormal indications are obtained,
proceed to mode selector electronic assem-
bly A2A1 isolation test (paragraph 4-50),

0. MODE SELECTOR ELECTRONIC
ASSEMBLY A2A1 ISOLATION TEST. (See
figure 4-1 and 4-11.)

(1) OPERATING CONDITIONS AND
CONTROL: SETTINGS. - Set controls as
follows:

(a) R-1051D/URRin full
operation, chassis pulled out of case.

(b) Mode Selector switch at

OFF,
(c) MCS and KCS controls at
02010 kHz,
(2) PROCEDURE, - Proceed as
follows:

(a) Remove mode selector
electronic assembly A2A1 from R-1051D/URR.
Connect Multimeter AN/PSM-4( ) between
connector terminals listed in table 4-6 and
gound, Rotate Mode Selector switch through
all six operational modes, All voltages
measured should be within 0.5 volt of listed
value.

(b) If all indications are nor-
mal and procedures of paragraph 4-5n
have produced abnormal indications, trouble
shoot mode selector electronic assembly
A2A1 (see figure 4-1).

p. IF. /AUDIO AMPLIFIER ELEC-
TRONIC ASSEMBLIES A2A2 and A2A3
PERFORMANCE CHECK. (See figure
4-2,)
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CONNECTOR | LSB |RATT | AM

TABLE 4-6, MODE SELECTOR ELECTRONIC ASSEMBLY A2A1 VOLTAGE CHECKS

IF INDICATION #

USB | ISB IS ABNORMAL¥*

A2J16-1 - 20 - -

A2J16-2 - - 20 20

A2J16-6 2u 20 20 20

6 to
20**

A2J317-1 - - -

A2J17-2 - - - 20

A2J17-4 20 20 20 20

A2J17-5 20 20 - -

20 Trouble shoot A2K3,
A2FL1, and power supply

electronic assembly A2A8

Trouble shoot A2K3,
A2FL1, and power supply
electronic assembly A2A8
20 | 20 Trouble shoot A2K3,
A2FL1, and power supply
electronic assembly A2A8

Trouble shoot A2R6, and
A2R19,

Trouble shoot A2K3,
A2FL1, and power supply
electronic assembly A2A8,
20 | 20 Trouble shoot A2K3,
A2FL1, and power supply

eleetronic assembly A2A8

20 | 20 Trouble shoot A2K3,

A2FL1, and power supply

*See figure 5-9,
**Varies with setting of BFO FREQ control.

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS. - Set controls as
follows:

(a) R-1051D/URR in full
operation, chassis pulled out of case,
(b) Mode Selector switch

at USB.

{c) MCS and KCS controls at
02010 kHz.

(d) RF GAIN control fully
clockwise,

(e) CPS switch at 000,

(f) USB PHONE LEVEL control
at mid-range,

(g) AGC switch at
SLOW,

(2) PROCEDURE. - Proceed as
follows:

4-40

elecironic assembly A2A8

(a) Connect RF Signal Gen-
erator CAQI-606A to ANT 50gjack J23 at
rear of R-1051D/URR. Connect Electronic
Multimeter ME-6( )/U to J5 (remote 600-
ohm USB/AM/CW/ISB output) at rear of
R-1051D/URR. Set CAQI-606A at 2.010
MHz, CW, with 1-mV output. Adjust fre-
quencyfor CAQI-606A for peak on ME-6( )/U.
Rotate USB LINE LEVEL control fully
clockwise (adjust multimeter range as re-
quired). Verify that ME-6( )/U indicates
from 6 to 9 Vac. If indication is abnormal,
proceed to step (b) to aid in isolating fault,

(b) Set Mode Selector at AM.
Set CAQI-606A for 1000 Hz, 30 percent
modulation. Adjust CAQI-606A frequency
for peak on ME~6()/U. Normal
indication is between 6 and 9 Vac,
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I indication is abnormal, proceed to step
(c) to aid in isolating fault.

(c) Set ME-6()/U to 0 dB
scale, Adjust USB LINE LEVEL control
for +12 dB on ME-6( )/U. Set AUDIO
LEVEL meter switch at USB, AUDIO LEV-
EL meter should indicate +12 +2 dB. Adjust
USB LINE LEVEL control for 0 dB on
ME-6( )/U. AUDIO LEVEL meter should
indicate 0 +2 dB. Reconnect audio cable
at rear of R-1051D/URR. If any indication
is abnormal, proceed to step (d) to aid in
isolating fault,

(d) Set ME-6()/U to 0dB
scale. Connect ME-6( ) to J6 (remote
600-ohm LSB/ISB output) at rear panel.

Set Mode Selector switch at LSB, Set
CAQI-606A at CW and adjust frequency for
peak on ME-6( )/U, Rotate L.SB LINE LEV-
EL control fully clockwise, Verify that
ME-6( )/U indicates from 6 to 9 Vac. H
indication is abnormal, proceed to step (e)
to aid in isolating fault,

(e) Adjust LSB LINE LEVEL

control for indication of +12 dB on ME-6( )/U.

Set AUDIO LEVEL meter switch at 1.SB,
AUDIO LEVEL meter should indicate +12
+2 dB. Adjust LSB LINE LEVEL control
for 0 dB indication on ME-6( )/U, AUDIO
LEVEL meter should indicate 0 =2 dB.
Disconnect ME-6( )/U from J6 and reconnect
audio cable to J6, If indication is abnormal,
proceed to step (f) to aid in isolating fault.
(f) If steps (a) through (e)
produce normal indications, proceed to par-
agraph 4-5r. If steps (a) through (e) do not
produce normal indications and agc per-
formance check (paragraph 4-5¢) has been
attempted, proceed to paragraph 4-5q.

q. IF, /AUDIO AMPLIFIER ELEC-
TRONIC ASSEMBLIES A2A2 AND A2A3
ISOLATION TEST. (See figures 4-2 and
4-11.)

(1) OPERATING CONDITIONS AND
CONTROL SETTINGS. - Set controls as
follows:

(a) R-1051D/URR in full
operatmn, chassis pulled out of case.
{(b) Mode Selector switch at

OFF,

(¢) MCS and KCS controls at
02010 KHz,

(d) AGC switch at OFF.
ORIGINAL
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(2) PROCEDURE. - Proceed as
follows:

(a) Remove if. /faudio amp-
lifier electronic assembly A2A2 from
chassis. Connect Multimeter AN/PSM-4( )
between connector terminal listed in table
4-7 and ground, Ensure that no cable is
connected to ANT 509 jack J23. Rotate
Mode Selector switch through all six oper-
ational modes. Voltages measured should
be within following tolerances: 28 4 Vdc;
20 +0.5 Vdc; -30 £1.5 Vde; 0.7 to 3 £0.5 Vdc;
and 0 to ~30 x1.5 Vdc.

(b) Replace if, /audio amp-
lifier electronic assembly A2A2 in chassis,

Note

K the preceding measurements are
performed with both if. /audio amp-
lifier electronic assemblies A2A2
and A2A3 removed, the results in
step (a) will not be obtained; there-
fore, ensure that the assembly not
under test is installed in the
R-1051D/URR.

(¢) Remove if. /audio amp-
lifier electronic assembly A2A3 from chassis.
Connect Multimeter AN/PSM-4( ) between
connector terminal listed in table 4-8 and
ground. Rotate Mode Selector switch
through all six operational modes, Voltages
measured should be within tolerances listed
in step ().
(d) Replace if. / audio amp-
lifier electronic assembly A2A3 in chassis.

(e) If all indications in steps
(a) through (c) are normal, and procedures in
paragraph 4-5p(2) produce abnormal results,
trouble shoot defective if. /audio amplifier
electronic assembly A2A2 or A2A3,

Note

After replacing defective if, /audio
amplifier electronic assembly A2A2
or A2A3, perform agc performance
check (paragraph 4-5e). Further
trouble shooting of a defective A2A2
or A2A3 assembly can be performed
aboard ship with the use of applicable
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servicing block diagram (figur

4-2), schematic (figure 5-11) and
parts location diagrams (figures
5-34 through 5-40). After replace-
ment of a component, alignment may
be necessary. Perform agc per-
formance check (paragraph 4-5e).

r. CODE GENERATOR ELECTRONIC
ASSEMBLY A2A7 CONTINUITY CHECK.
(1) OPERATING CONDITIONS AND
SETTINGS. - Set controls as follows:
(a) R-1051D/URR chassis
pulled out of case.
(b) Mode Selector switch at

OFF,
(c) MCS and KCS controls at
00000 kHz,
(2) PROCEDURE. - Proceed as
follows:

(a) Remove rf amplifier
electronic assembly A2A4 from chassis,

(b) Remove translator/syn-
thesizer electronic assembly A2A6 from
chassis.

(c) Refer to table 4-9,

Note

RF amplifier electronic assembly
A2A4 uses terminals 1 through 5 on
A2J10 (A2A4P1) as turret control
line terminals. These terminals
receive a binary code from A2J8
(A2A7P8) terminals 1 through 5 of
code generator electronic assembly
A2A7, Translator/synthesizer elec-
tronic assembly A2A6 uses terminals
1 through 5 on A2J12 (A2A6P1) as
translator/synthesizer control line
terminals. These terminals also re-
ceive a binary code from A2J8
(A2A8P8) terminals 21 through 25 of
code generator electronic assembly
A2AT,

(d) Set Multimeter AN/PSM-4
() at Rx1 scale and connect test leads be-
tween ground and terminal 1 of A2J10
(A2A4P1). See figure 4-11. Normal in-
dication is listed in table 4-9,
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(e) Repeat step (d) for each
of five terminals of rf amplifier electronic
assembly connector A2J10, "and for each of
five terminals of translator/synthesizer
electronic assembly connector A2J12.

(f) Repeat step (d) for each
MCS control setting from 02 through 29
MHz. Check that at each setting of MCS
controls, all open circuits on each connector
are wired together. Example: With MCS
controls at 10, check that terminals 1, 4,
and 5 of A2J10 are open to ground but con-
nected together, Also, check that terminals
3 and 5 of A2J12 are open to ground and
connected together,

(2) H any indication is ab-
normal, remove code generator electronic
assembly A2AT7 as follows.

CAUTION

Be certain that interlock has not
been defeated.

(1) Remove rf amplifier electronic
assembly A2A4 from chassis [paragraph

5-3b(1)(b) ].
(2) Remove translator/
synthesizer electronic assembly A2A6 from
chassis [paragraph 5-3b(3)] .

Note

Obtain access to top and bottom of
chassis as required for the following
steps by rotating chassis to expose
either the top or bottom at the front
if necessary

(3) From top of chassis,
remove screws which secure rear pro-
tective bracket of front panel and move
bracket slightly away from front panel and
chassis. Do not remove cable clamps from
bracket for any part of this procedure,

See figure 5-99 to locate hidden screw,

(4 From bottom of chassis,
remove nuts that secure plug A2ATP8 to re-
ceptacle A2J8 and separate these connectors,
Remove two screws that secure code gener-
ator electronic assembly A2AT to chassis.
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TABLE 4-7. IF./AUDIO AMPLIFIER ELECTRONIC ASSEMBLY A2A2 VOLTAGE CHECKS

IF INDICATION

CONNECTOR | LSB | RATT | AM {CW | USB { ISB IS ABNORMAL*
A2J18-1 - 28 28 | 28 28 28 Trouble shoot A2K1
A2J18-7 - 20 20 | 20 20 20 Trouble shoot A2FL1,

power supply electronic
assembly A2A8, and chassis
wiring -

A2J18-11 - 20 20 {20 20 20 Trouble shoot A2FL1,
power supply electronic
assembly A2A8, and
chassis wiring

A2J18-15 - - - - - - Trouble shoot A2S5 wiring
Kok 30 - - - - 3

Fkk 20 20 20 | 20 20 20

A2J18-17 - - 20 20 - - Trouble shoot A2FL1,

power supply electronic
assembly A2A8, and
chassis wiring

A2J18-18 - 20 - - 20 20 Trouble shoot A2FL1, power
supply electronic assembly
A2A8, and chassis wiring

A2J18-19 - -30 -30-]-30 }-30 ] -30 Trouble shoot power supply
electronic assembly A2A8, .
and chassis wiring !

A2J18-2 1%k 0.7 0.7 0.7 0.7 0.7 0.7 Trouble shoot power
to3d to3

to3 to3 Jto3 to 3 A2A3, A2R13, and chassis
wiring
A2J18-22%* Oto - - - - 0to Trouble shoot chassis
-30 -30 wiring to rf amplifier

electronic assembly A2A4

*See figure 5-9,

**AGC SET at SLOW.

***xAGC SET at FAST.

*k*xVaries with setting of RF GAIN control with AGC at OFF.

(5) Specially prepare CAUTION
3/16-inch wide screwdriver with round
shank by wrapping masking tape along
length of shank to prevent chafing insulation Use care to avoid damaging wiring
on wiring, when using screwdriver,
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TABLE 4-8. IF./AUDIO AMPLIFIER ELECTRONIC ASSEMBLY A2A3 VOLTAGE CHECKS

IF INDICATION
CONNECTOR LSB RATT [(AM | CW | USB | ISB IS ABNORMAL*

A2J19-1 28 - - - | - 28 Trouble shoot A2K1 and
chassis wiring

A2J319-7 20 - - - - 20 Trouble shoot A2FL]1,

- power supply electronic
assembly A2A8, and
chassis wiring

A2J19-11 20 - - - - 20 Trouble shoot A2K3 and
chassis wiring

A2J19-15 - - - - - - Trouble shoot A2S5

¥ - 3 3 3 3 3 wiring

Fokk 20 20 20 20 20 20

A2J19-17 - - - - - - This terminal should not
be wired

A2J19-18 20 - - - - 20 Trouble shoot A2K3 and

chassis wiring

A2J19-19 -30 - - - - -30 Trouble shoot power
supply electronic assem-
bly A2A8 and chassis
wiring

A2J19-21%%*x | 0,7 0.7 0.7 | 0.7 0.7 10.7 Trouble shoot A2R3,
to3 to3d to3

to3 to3 to3 A2R13, and chassis i
wiring :
A2J19-22** - Oto Oto ] Oto | Oto |0Oto Trouble shoot chassis
-30 -30 | -30 -30 }|-30 wiring to A2A4
*See figure 5-9,
**AGC set at SLOW.
***AGC set at FAST.
**+*xxVaries with setting of RF GAIN control with AGC at OFF.
(6) From top of chassis, (7) Install spare code gen-
expose partially hidden captive screw which erator electronic assembly A2A7 by revers-
still secures assembly A2A7 to chassis by ing removal sequence.
carefully pulling and holding rear protective ’ (h) Leave rf amplifier elec-
bracket away from front panel. Locate tronic’ assembly A2A4 and translator/
captive screw and use specially prepared synthesizer electronic assembly A2A6 out
screwdriver to loosen it in order to free of chassis for mechanical gynchronization
assembly A2A7. Work this assembly out of chassis check covered in paragraph
of chassis from bottom. 4-5s,
4-44 ORIGINAL




Table

SPAWAR 0967-1LP-878-3010

R-1051D/URR
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CODE GENERATOR ELECTRONIC ASSEMBLY A2A7

TABLE 4-9.

RESISTANCE CHECKS

Note

S=Shorted (less than 5 ohms)
-0=0Open (high resistance)

A2J12 (A2A6P1)
2 3 4 5

1

A2J10 (A2A4P1)

5

4

3

2

1

7 =]

(<2l >]

S

0

S
S

S
0

S

"0

MCS
DIALS

OO
Tt

11
12
13
14
15

16
17
18
19
20

21

22
23
24
25

26
27

28
29
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s. MECHANICAL SYNCHRONIZATION
OF CHASSIS CHECK.
(1) OPERATING CONDITIONS

AND CONTROL SETTINGS. - Set controls
as follows:

(a) R-1051D/URR chassis
pulled out of case.

(b) Mode Selector switch at
OFF.

{(c) MCS and KCS controls at
11111 kHz,

(2) PROCEDURE. - Proceed as

follows:

(a) Remove rf amplifier elec-
tronic assembly A2A4 from chassis. -

(b) Remove translator/syn-
thesizer electronic assembly A2A6 from
chassis,

(c) Coupling disks on bottom
of assemblies should be set at 1. Rotate
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MCS and KCS controls on main frame to
00000. Three mechanical coupler keyways
for translator/synthesizer electronic assem-
bly A2A6 should be towards rear of chassis.

(d) Rotate MCS and KCS con-
trols to 00660, Two keyways for rf ampli-
fier electronic assembly A2A4 should be
towards rear of chassis,

(e) Rotate MCS and KCS con-
trols to 00000 and then to 29999, observing
that numbers appear near center of windows.

() Ensure that spring washer
under each coupling disk on main frame has
not been flattened enough to prevent engage-
ment of coupler when assemblies are
installed.

(8) Rotate MCS and KCS con-
trols to 11111 and replace both assemblies
in chassis. Rotate KCS controls to ensure
that all coupling disks are engaged.
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SECTION 5
MAINTENANCE
5-1, FAILURE, AND PERFORMANCE AND {(¢) TEST SETUP. - Connect

OPERATIONAL REPORTS.

Note

The Naval Ship Systems Command
no longer requires the submission
of failure reports for all equip-~
ments, Failure Reports and Per-
formance and Operational Reports
are to be accomplished for desig-
nated equipments (refer to Elec-
tronics Installation and Maintenance
Book, NAVSHIPS 900, 000) only to
the extent required by existing
directives. All failures shall be
reported for those equipments re-
quiring the use of Failure Reports.

5-2, PREVENTIVE MAINTENANCE.

a. GENERAL. For preventive main-
tenance procedures, refer to the Reference
Standards Book for Radio Receiver R-1051D/
URR, NAVSHIPS 0967-878-3050, Separate
tuning and adjustment procedures for the
20-volt regulator circuit, the 5 mc oscilla-
tor, vernier frequency, BFO frequency, and
AGC and if. gain loop are provided under
tuning and adjustment. For test equipment
required in Section 5, refer to table 5-1,

b. TUNING AND ADJUSTMENT,

(1) 20-VOLT REGULATOR
CIRCUIT ADJUSTMENT. - Power supply
electronic assembly A2A8 provides a regu-
lated 20-Vdc output which must be adjusted
if the voltage varies more than +0.5 volt
from 20 Vdc.

(a) TEST EQUIPMENT. -
Multimeter AN/PSM-4 ( ) is required to
perform this adjustment.

(b) PRELIMINARY CONTROL
SETTINGS. - Set the Mode Selector switch at
STD BY prior to the start of the adjustment.

ORIGINAL

the equipment as follows:

1. Loosen front-panel
screws and slide chassis from case.

2. Defeat chassis interlock
by gripping plunger, positioning in center of
hole in chassis bracket, and pulling outward.

3. Tilt chassis 90 degrees
to expose bottom.

4, Set Multimeter
AN/PSM-4( ) to indicate 50 volts full-scale.

5. Connect positive lead of
AN/PSM-4( ) to solder terminal E11 on
bottom of chassis (figure 5-24).

6. Connect negative lead of
AN/PSM-4( ) to chassis.

(d) ADJUSTMENT. - To adjust
the 20-volt regulator circuit, proceed as
follows:

1. Set Mode Selector switch
at AM.

2. Set MCS controls for
frequency greater than 2 MHz. Adjust out-
put voltage control A2A8R14 (figure 5-24)
for indication of 20 £0.1 Vdc on AN/PSM-4
( )'

Note

Whenever A2A8R14 is adjusted, per-
form 5 mc oscillator circuit adjust-
ment procedure of paragraph 5-2b(2).

3. Set Mode Selector switch
at OFF. Tilt chassis back to horizontal.
Slide chassis into case and tighten front-
panel screws.

(2) 5 MC OSCILLATOR CIRCUIT
ADJUSTMENT. - The 5 mc oscillator circuit
in frequency standard electronic assembly
A2A5 must be adjusted properly to ensure
accurate development of frequencies in the
R-1051D/URR. However, the adjustment
must not be made until it has beendetermined
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TABLE 5-1, TEST EQUIPMENT
REQUIRED FOR MAINTENANCE

Frequency Meter
RF Signal Generator

Multimeter, Electronic
(xrf voltmeter)

Multimeter, Electronic
Multimeter, Electronic
Voltmeter, Heterodyne
Oscilloscope

Test Set, Amplifier

Test Set, Translator/
Synthesizer

Test Set, Frequency
Standard

Adapter, BNC to N

Resistor, 600 ohm,
2 watt

Coaxial Tee |
Connector (BNC)

Extender Test Cable

Extender Test Cable

NAME DESIGNATION
Frequency Standard AN/URQ-9
Multimeter AN/PSM-4( )

AN/USM-207( )
CAQI-606A
CCVO-91CA

ME-6( )/U
AN/USM-116( )
CDAN-2005
AN/USM-105(A)
TS-2132/WRC-1
TS-2133/WRC-1

TS-2134/WRC-1

UG-201/U
RC42GF601J

UG-274A /U0

666243-070
666243-071

that the 5-MHz output frequency is in error.
Unnecessary adjustment will cause poor
equipment operation that is not only difficult
to correct, but reguires lenghthy main-

tenance time,

(a) TEST EQUIPMENT. -
Frequency Standard AN/URQ-9 is required
to perform this adjustment,
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(b) PRELIMINARY CONTROL
SETTINGS. - Setthe Mode Selector switch at
STD BY. Allow at least a 3-day warm-up
period hefore proceeding with the final ad-
justment. H immediate adjustment is nec-
essary, check oscillator adjustment after
required warm-up period.

(¢) TEST SETUP. - Connect
the equipment as follows:

1. Connect 5 MC OUTPUT
jack on Frequency Standard AN/URQ-9 to
EXT 5MC IN jack J25 at rear of R-1051D/
URR.

2. Loosen front-panel
screws on R-1051D/URR and slide chassis
from case, Defeat chassis interlock by
gripping plunger, positioning in center of
hole in chassis bracket, and pulling outward.

(d) ADJUSTMENT. - To ad-
just the 5 mc oscillator circuit, proceed as
follows:

1. Using a small screw-
driver, rotate COMP/INT/EXT switch S1 on
top of frequency standard electronic assem-
bly A2A5 to COMP.

2. Set Mode Selector switch
at AM. Observe comparator lamp DS1 on
top of frequency standard electronic assem-
bly A2A5. Lamp will flicker at rate equal to
error frequency. Measure from time lamp
is just visibly increasing in brilliance, until
again just visibly increasing in brilliance.
Make adjustment only if time measured is
less than 20 seconds.

CAUTION

Less than one-quarter turn will cor-
rect for most drift. Do not force
adjustment,

3. Adjust capacitor C1
(labeled FREQ ADJ) frequency standard
electronic assembly A2A5 until lamp changes
brilliance as slowly as possible. (See fig-
ure 5-22.) Less than one-quarter turn will
correct for most drift.

4. Wait 5 minutes and re-
peat steps 2 and 3 until time measured is in
excess of 20 seconds.
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5. Rotate COMP/INT/EXT
switch to INT. Set Mode Selector switch at
OFF. Slide chassis into case and tighten
front-panel screws.

6. Disconnect Frequency
Standard AN/URQ-9.

(3) VERNIER FREQUENCY AD-
JUSTMENT. (See figure 5-28.)

(a) TEST EQUIPMENT. -
Frequency Meter AN/USM-207( ) is re-
quired to perform this adjustment.

(b) PRELIMINARY CONTROL
SETTINGS. - Set COMP/INT/EXT switch on
frequency standard electronic assembly
A2A5 at COMP. Set Mode Selector switch at
LSB, CPS switch at 000, RF GAIN control
fully clockwise, MCS and KCS controls at
5.001 MHz, AUDIO LEVEL meter switch at
LSB, and LSB PHONE LEVEL control fully
clockwise.

(¢) TEST SETUP. - Connect
INT 5MC OUT jack J24 to ANT 50 @ jack
J23 at rear of the R-1051D/URR. Adjust
LSB LINE LEVEL control for +10 dB on
AUDIO LEVEL meter. Connect Frequency
Meter AN/USM-207( ) to LSB PHONES
jack.

(d) ADJUSTMENT. - To ad-
just the vernier frequency, proceed as
follows: .

1. Frequency meter should
read 1000 Hz. Set CPS switch at V position.

2. Rotate CPS vernier
control fully counterclockwise,

3. Adjust potentiometer

A2A11A1R2, located adjacent to vernier poten-

tiometer near front, top, right side of
R-1051D/URR (figure 5-28), for not more
than 980-Hz indication on AN/USM-207( ).
4, Rotate CPS vernier con-
trol fully clockwise and check AN/USM-207
{ ) for indication of not less than 2020 Hz.
5. Recheck and adjust
potentiometer A2A11A1R2 as necessary until
both frequencies are within limits,
{4) BFO FREQUENCY ADJUST-
MENT. - The BFO circuit in mode selector
electronic assembly A2A1 is adjusted to
produce a frequency between 497 and 503
kHz, depending upon the setting of the BFO
FREQ control on the front panel,
(a) TEST EQUIPMENT, -
Frequency Meter AN/USM-207( ) is re-
quired to perform this adjustment accurately.
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However, completely adequate results may
be obtained by connecting headphones to
USB PHONES jack and centering BFO FREQ
control instead of using AN/USM-207( ).

(b) PRELIMINARY CONTROL
SETTINGS. - Set the Mode Selector switch
at CW, AGC switch at FAST, MCS and KCS
controls at 5.000 MHz, and CPS switch at
000.

{(c) TEST SETUP. - Connect
the equipment as follows:

1. Loosen front-panel
screws and slide chassis from case.

2. Rotate COMP/INT/EXT
switch on frequency standard electronic
assembly A2A5 to COMP.

3. Defeat chassis interlock
by gripping plunger, positioning in center of
hole in chassis bracket, and pulling ocutward.
Connect INT 5MC OUT jack J24 to ANT 50
Q jack J23, using BNC to N adapter
UG-201/U.

4, Connect input of
AN/USM-207( ) to USB PHONES jack.

(d) ADJUSTMENT. - To ad-
just the BFO frequency, proceed as
follows:

1. Rotate BFO FREQ con-
trol fully counterclockwise and note fre-
quency indicated by AN/USM-207( ). ¥ no
reading is obtained on AN/USM-207( ),
increase USB PHONE LEVEL and USB
LINE LEVEL adjustments until stable
reading is obtained.

2. Rotate BFO FREQ
control fully clockwise and note frequency
indicated by AN/USM-207( ). Adjust BFO
ADJ inductor A2A1A311 so that
AN/USM-207( ) reads 3 kHz minimum
when BFO FREQ conirol is at extreme
counterclockwise and clockwise positions.

3. BSet Mode Selector switch
at OFF. Disconnect AN/USM-207( ) from
USB PHONE jack. Remove antenna test
cable and connect antenna to ANT 50 @
jack J23.

(5) AGC AND IF. GAIN LOOP
ADJUSTMENT, - The AGC and if. gain loop
in if./audio amplifier electronic assemblies
A2A2 and A2A3 are adjusted as indicated in
the following paragraphs.

(a) TEST EQUIPMENT. -
The following test equipment is required to
perform this adjustment: RF Signal
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Generator CAQI-606A, Electronic Multi~-
meter AN/USM-116( ), and Electronic
Multimeter (rf voltmeter) CCVO-91CA.

(b) PRELIMINARY CONTROL
SETTINGS. - Set Mode Selector switch at
USB, MCS and KCS controls at 22.010 MHz,
CPS switch at 000, RF GAIN control fully
clockwise, USB LINE LEVEL control fully
clockwise, AGC switch at FAST and AUDIO
LEVEL meter switch to USB.

(c) TEST SETUP. - Connect
the equipment as follows:

1. Connect RF Signal
Generator CAQI-606A to ANT 50 ¢ jack
J23 at rear of R-1051D/URR (figure 5-25).

2. Loosen front-panel
screws and slide chassis from case.

3. Defeat chassis interlock
by gripping plunger, positioning in center of
hole in chassis bracket, and pulling outward.

4. Loosen two screws and
remove dust cover from if./audio amplifier
electronic assembly A2A2 (left assembly,
figure 5-22).

5. Set Electronic Multi-
meter AN/USM-116( ) for +DC on l-volt
scale. Connect dc lead to TP1 at top of left
if./audio amplifier A2A2 and common lead
to chassis ground.

(@) ADJUSTMENT, - To ad-
just the agc and if. gain loop, proceed as
follows:

1. Set CAQI-606A to CW
with 0.5-microvolt output, Tune CAQI-606A
to receiver frequency observing AUDIO
LEVEL meter, and then for peak reading on
Electronic Multimeter AN/USM-116( ).
Adjust R25 (AGC ADJ on top of if./audio
amplifier) for 0.2 volt on AN/USM-116( ).
Detune CAQI-606A slightly and repeat to
check setting of R25,

2. Set CAQI-606A output to
0.05 volt. Adjust R22 on if./audio amplifier
electronic assembly A2A2 for 20 dB on
AUDIO LEVEL meter. Refer to removed
dust cover for location of R22, Turn R22
clockwise to increase output and counter-
clockwise to decrease output. To adjust R22,
remove module, turn R22 in correct direc-
tion, replace assembly, and recheck
measurement,
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3. I measurement cannot
be obtained in step a, perform step b in
place-of stepa.

a. Connect Electronic
Multimeter (rf voltmeter) CCVO-91CA
(without 50-chm adapter) to TP5 on rf
translator 