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R-1051/URR PERMANENT CHANGE NUMBER 2

P-2 NAVSHIPS 0967-970-9011
To

TECHNICAL MANUALS
for

RADIO RECEIVER R-1051/URR
NAVSHIPS 0967-970-9010
(Formerly NAVSHIPS 94841 (A), Volume I)

1-1 GENERAL

a. This change package consists of the following pages: Instruction pages 1 thru 4
NAVSHIPS 0967-970-9010 pages - Title; ii; ix; x; 5-11, 5-12; 5-13, 5-14; 5-17, 5-18; 5-21, 5-22;
5-25, 5-26; 5-27, 5-28; 5-29, 5-30; 5-31, 5-32; 5-39; 5-40; 5-41; 5-42; 5-43; 5-44; 5-48a; 5-49;
5-50; 5-51;.5-52; 5-57; 5-58; 5-79; 5-80; 5-80a; 5-81; 5-82; 5-89; 5-90; 5-95; 5-96; 5-99, 5-100;
5-103, 5-104; 5-111, 5-112; 5-117; 5-118; 5-121, 5-122; 5-123, 5-124; 5-139, 5-140; 5-149, 5-150;
6-1 thru 6-80.

b. This change is in effect upon receipt and supersedes the basic publication for the
pages affected.

c. The purpose of this change is to bring the basic publication up to date with equipment
design changes. This change applies to all manuals and equipment in service.

2-1 INSTRUC TIONS

a. Starting at the rear of the book, discard pages 6-1 through 6-76 and insert new pages
6-1 through 6-80.

b. Working towards the front of the book, remove superseded pages and replace them
with the change pages. Insert 'a' pages following pages of a similar number (page 5-80a follows
page 5-80, etc.).

c. Before securing the front cover, ensure that all change pages are in place and that no
superseded pages remain in the book.

d. Destroy superseded pages by tearing them and disposing of them in any convenient
manner.,

e. Proceed with the pen-and-ink change corrections outlined below. When all corrections
have been written into the book, insert this change notice in the front of the book for a permanent
record.

3-1 PEN-AND-INK CORRECTIONS

a. The purpose of pen-and-ink corrections is to avoid the unnecessary handling of
additional pages that have minor changes and/or corrections. Mark each page according to the
instructions given. All page, paragraph, line, figure, and table numbers specified in the
instructions refer to those of the original or existing pages in the book and not those just inserted.
After correcting a page change the word ORIGINAL or CHANGE 1 at the bottom of the page to read
CHANGE 2.

b. Add the following CAUTION notice to each servicing block diagram of Section 4 and to
each schematic diagram of Section 5 containing transistorized circuits:

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 meters internal
voltage.

CHANGE 2 1
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c. Where necessary, on servicing block diagrams of Section 4 and schematic diagrams
of Section 5, indicate that printed circuit board terminals (E1, E2, etc.) are not electrically
connected by the broken lines outlining the physical dimensions of the board. This may be done
by using yellow or white lead pencil to delete portions of the lines adjacent to the terminals.

d. Wherever it appears, change NAVSHIPS 95700 to read NAVSHIPS 0967-034-2000.
Page 4-42, Figure 4-19

Add: R23 in main signal line between A4R22 and A5C2.
Delete: A4C3 from right end of A4R3 and draw in similar location at left end of A4R3.

Page 4-57, Figure 4-27
Change: A2A5Q4 to read A2A5Q1
Page 4-93, Figure 4-58

Ada: A2C3 (0.1 uf, 200 V) between base and collector of A2Q1 Series Regulator, and
add reference to Note 2. A

Number existing Note 1, and add Note 2: A2C3 not used on earlier models
Page 4-105, Figure 4-52

Delete: Type number for A38Q2 and add reference to Note 6.
Add: Note 6: A38Q2 is SM2437 or GM1151 in current models. Earlier models used
2N1142. Replace with type originally installed in equipment being repaired.
Page 4-111, Figure 4-55

At transformer T1, interchange numbers of terminals 7 and 8.

Change: In Note 4, P4-17 to read P1-17 (two places).

Delete: Type number from A1Q4 and add reference to Note 9.

Add: Note 9: A1Q4 in current models 2N706/SM5584. Earlier models use 2N706.
Replace with type originally installed in equipment being repaired.

Page 4-113, Figure 4-56

Change: At lower center of drawing, reference designation of DC amplifier, Q4, 2N1117A

to read DC Amplifier, Q1, 2N1117A.

Delete: At upper left of drawing, type number of Limiter AICR1 and add reference to
Note 6.

Add: Note 6: AICRI1 in current models IN3063. Earlier models use IN816. Replace-
ment parts should be IN3063.

Page 4-115, Figure 4-57

Delete: Type number of A1Q6 and add reference to Note 5.

Add: Note 5: Al1Q6 in current models 2N3127. Earlier models use 2N700. Replace
with type originally installed in equipment being repaired.
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Page 4-119, Figure 4-59
Delete: Transistor type number and add reference to Note 4 at following places:

A472Q7, A471Q10, A4Z3Q6, and A4Q9.

Add: Note 4: Current models use 2N3127. Earlier models use 2N700. Replace with
type originally installed in equipment being repaired.

Delete: Transistor type number at A4Q8 and add reference to Note 5.

Add: Note 5: Current models use 2N3127. Earliest models use 2N700, unmarked but
selected for low gain. Later models use 2N700 marked with blue dot. Still
later models use SM2059. Replace with type originally installed in equipment
being repaired.

Page 4-121, Figure 4-60
Delete: Transistor type number and add reference to Note 4 at following places:
A2Q1, A2Q2, A3Q2, A4Q1, A4Q2, A4Q3, A4Q4, and A5QI1.

Add: Note 4: Current models use 2N3127, Earlier models use 2N700. Replace with
type originally installed in equipment being repaired.

Delete: Transistor type number, and add reference to Note 5, at A1Q1 and A1Q2.
Add: Note 5: Current models use 2N2222. Earlier models use 2N2501. Replace
with type originally installed in equipment being repaired.

Page 4-123, Figure 4-61

Delete: Transistor type number of A3Q5 and add reference to Note 5.
Add: Note 5: A3Q5 in current models 2N3127. Earlier models use 2N700. Replace
with type originally installed in equipment being repaired.

Page 5-15, Figure 5-2

Delete: Value of A3R1 and add reference to Note 13.
Add: Note 13: A3RI1 is 560 K ohms in current models. Earlier models used 750 K
ohms. Replace with value originally installed in equipment being repaired.

Page 5-19 , Figure 5-4

Add: Reference to Note 14 at C5 (location 7C).
Delete: Transistor type number of A38Q2 (location 7B) and add reference to Note 15.

Add: Note 15: A38Q2 to be Motorola SM2437 or Texas Instrument GM1151 in current
models. Earlier models use 2N1142. Replace with type originally installed in
equipment being repaired.

Page 5-23, Figure 5-6

Delete: Transistor type number at A3Q5 and add reference to Note 6.

Add: Note 6: A3Q5 in current models 2N3127. Earlier models use 2N700. Replace
with type originally installed in equipment being repaired.

CHANGE 2
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Page 5-33, Figure 5-11

Delete: Value of R38 (location 6B) and add reference to Note 5.

Change: In Note 5, value of R38 from 5 and 47 ohms to read 0 and 47 ohms.

Delete: Value of R8 (location 15E) and add reference to Note 6.

Add: Note 6: R8 selected at time of assembly between values of 10 and 22 ohms.
Page 5-45, Figure 5-19

Delete: Outlines of C1 (location 7B) and C2 (location 7A). Delete both from Part

Location Index.

Page 5-48, Figure 5-21

Add: Note 1: This figure shows foil pattern used on earlier models. For foil pattern

used on current models, see figure 5-21a,
Page 5-61, Figure 5-32
Change: At bottom of figure, reference designation S1 to read MP1.
Page 5-62, Figure 5-33
Delete: Reference designation S1 at.bottom of figure.
Page 5-107, Figure 5-73
Change: Reference designation E206 to MP5 at bottom of figure.
Write designation MP6 next to MP5 and draw line to touch mechanical coupling
(lowest portion of photograph).
Page 5-127, Figure 5-87

Delete: Reference designations A3J6 and A3J3 and their leader lines.

Page 5-129, Figure 5-90

Add: Reference designation MP1 near connector P1-Al and draw line to touch
connector.

Add: Reference designation MP2 near connector P1-A2 and draw line to touch
connector.

Page 5-133, Figure 5-92

Add: Reference designation MP1 near connector P1-A3 and draw line to touch
connector.

Page 5-151, Figure 5-101

Write reference designation near each of the following connectors and draw line to touch
connectors as follows: MP1 to P3A2; MP2 to P3A1; MP3 to P3A3; MP4 to P2A2;
MP5 to P2A1.

4 CHANGE 2



NAVSHIPS 94841(A) PERMANENT CHANGE NUMBER 1
P-1 TO NAVSHIPS 94841(A) (VOL I AND VOL 1I)
INSTRUCTION SHEET

1; GENERAL,

1.1 This change is in effect upon receipt and supersedes the basic publication for the pages
affected.

1.2 The purpose of this change is to bring the basic publication up to date with equipment pro-
duction changes. This change applies to all manuals and equipment in service.

2. INSTRUCTIONS.
2.1 Starting at the rear of the book, insert the Supplementary Parts List in front of page 6-3.

2.2 Working toward the front of the book, remove superseded pages and replace them with
the change pages,

2.3 Before securing the front cover, make sure that all change pages are in place and that no
superseded pages remain in the book.

2.4 Destroy superseded pages by tearing them and disposing of them in any convenient manner.

2.5 When the manual has been completely re-assembled, proceed with the pen-and-ink correc-
tions as outlined below.

3.. PEN-AND-INK CORRECTIONS.

3.2 The purpose of making pen-and-ink corrections is to avoid the unnecessary handling of
additional pages that have minor changes or corrections. Mark each page according to the instruc-
tions given. All page, paragraph, line, figure, and table numbers specified in the instructions.
unless otherwise specified, refer to those of the original or existing pages in the book and not
those just inserted. After marking a page. change the word "ORIGINAL'' at the bottom of the page
to "CHANGE 1".

Page 1-2, Figure 1-2:
Change call-out for "IF.,AUDIO AMPLIFIER A2A2" and "IF./AUDIO AMPLIFIER A2A3" to:
"RECEIVER IF. /AUDIO AMPLIFIER A2A2" and "RECEIVER IF. /AUDIO AMPLIFIER A2A3".

Page 1-4, Paragraph 1-15, Step f, Line 3:
Delete '""compatible' {from line.

Page 1-4, Paragraph 1-15, Step o, Line 3:
Change "'...600-ohms" to: "'...1200-ohms".

Page 1-5, Table 1-3:
Delete ""(Continued)'" from table title.

Page 1-8, Table 1-4: :
Add NAVSHIPS numbers in NOMENCLATURE DESIGNATION column for test data booklets
listed in NOMENCLATURE NAME column, as follows:

TS-2132/WRC-1: "NAVSHIPS 0967 004 2000"
TS-2133/WRC-1: "NAVSHIPS 0967 004 3000"
TS-2134/WRC-1: "NAVSHIPS 0967 004 4000"
TS-2135/WRC-1: "NAVSHIPS 0967 004 5000"

Page 4-9, Figure 4-2:
Under LO 500 CPS column, opposite 7 in the MCS column, change '"22.9000" to: ""22.9005".



NAVSHIPS 94841(A) PERMANENT CHANGE NUMBER 1
P-1 TO NAVSHIPS 94841(A) (VOL I AND VOL II)
INSTRUCTION SHEET (Cont)

Page 4-11, 4-12; Figure 4-4:
"Transformers 11, T2, and T3" in MEGACYCLE ASSEMBLY blocks: Draw an arrow through
both windings of each transformer to indicate that they are variable transformers.

Page 4-14, Figure 4-5:
Draw an arrow through both windings of transformer T4 in the MEGACYCLE ASSEMBLY
block to indicate that the transformer is variable.

Page 4-17, Paragraph 4-67, Step e(2):
Change designation of test set from '"TS-2134/WRC-1" to; "TS-2133/WRC-1"".

Page 4-18, Paragraph 4-72, Step e(2):
Change designation of test set from ""TS-2134/WRC-1"" to: ""TS-2133/WRC-1"".

Page 4-19, Paragraph 4-77, Step e(2):
Change designation of test set from "TS-2134/WRC-1" to: "TS-2133/WRC-1"".

Page 4-26, Figure 4-12:
Change reference designation of I. F. AMPLIFIER from "A303" to: "A3Q3".

Page 4-31, 4-32; Figure 4-15:
Emitter Follower Q4: Connect resistor R31 between collector of Q4 and +20 vdc.
Add note: '""R31 added or unit ser. no. 550 and above'.

Page 4-33, Paragraph 4-138, Line 10:
Delete "'directly'.

Page 4-39, Paragraph 4-148, Step d(6):
Change designation of test set from ""TS-21351 WRC-1"" to: ""'TS-2135/WRC-1"".

Page 4-56, Figure 4-26:

Transformer A2A5A3T2: Connect ground to bottom of T2 primary winding (side that connects
to A2A5A3Q5).

Transformer A2A5A2T3: Delete arrow through transformer to indicate that the transformer

is fixed.

Page 4-58, Figure 4-28:
Connect +20 vdc through resistor R31 to contact 7 of switch A2A5S1.
Add note: ""R31 added on unit ser. no. 104 and above'.

Page 4-67, Figure 4-34:
Delete input information to capacitor C4 (at left) and replace with: "OUTPUT FROM EMITTER
FOLLOWER A2A6A2A5Q1".

Page 4-71, Figure 4-36:
TP2: Delete "HI-BAND/'" and ''/A5'" from output information at right.
TP4: Delete '""/LO-BAND'" and '"/A5'" from output information at right.
R6: Delete ""/A5" from output information at right.

Page 4-73, Figure 4-37:
Transistor Q3: Connect resistor R30 between emitter of Q3 and junction of capacitor C9 and
resistor R18.

Page 4-81, Figure 4-43:

CPS SWITCH A2S6 (right side of schematic): Add "FRONT"' next to switch wafer.

CPS SWITCH A2S6 (left side of schematic): From top to bottom, label wafers "FRONT",
"REAR", and "FRONT", respectively.

2



NAVSHIPS 94841(A) PERMANENT CHANGE NUMBER 1
P-1 TO NAVSHIPS 94841(A) (VOL I AND VOL II)
INSTRUCTION SHEET (Cont)

Page 4-87, Figure 4-46:
Capacitor C23 (lower right of schematic). Reverse polarity markings; ' (+)'" to: ""(-)". and
-v(_)n t()f vv(+)|v.

Page 4-95, Paragraph 4-333:
Line 13: Change "anode' to: '"cathode' .
Line 14: Change "'cathode'’ to: ""anode'.

Page 4-96, Figure 4-49:
Change figure number from ''4-49" to: '"4-50".
Change figure title from ""Power Supply...'" to: "Tuning...'.

Page 4-97, Table 4-2:
MCS AND 100KCS CONTROLS column: Change title of column to; "MCS CONTROLS'".

Page 4-105, Figure 4-52:

P2-9 to RF AMPLIFIER V1: Connect resistor R2 in series between test poi-nt(@and input to
V1. Then connect resistor R1 from bottom of R2 to ground.

Test Point@:Change "OTC-30VDC'" to: "0 TO 30VDC".

Transformers T1, T2, T3, and T4: Draw an arrow through these transformers to indicate
that they are variable transformers.

Page 4-107, Figure 4-53:
Test Point®(at Q9): Delete "AT 120MV" and ""AT 125MV" and replace with: '"100-140MV
RMS".

Page 4-109, Figure 4-54:
Test Point(E) : Change ''205 MV"' to: "140 MV RMS".

Page 4-113, Figure 4-56:
Switch A1S1: Add arrowhead to line at contact 9 of switch.
Transformer A2T3: Draw an arrow through transformer to indicate that it is a fixed

transformer.
1MC OUTPUT (right side of schematic): Change signal level from 12,5V RMS NOMINAL

OUTPUT" to: '"350-550MV RMS'".
10MC OUTPUT (right side of schematic): Change signal level from "80MV RMS NOMINAL

OUTPUT" to: "70MV RMS MINIMUM".

Page 4-115, 4-116; Figure 4-57:
Connector A4J1 (5KC SPECTRUM OUTPUT): Change '"(0.110 TO 0.115 MC)" in output infor-
mation to: '"(0.110 AND 0. 115 MC)".

Page 4-117, Figure 4-58:

TP 23 : Changeé signal level from "12MV'" to: ""6-100MV',

A1TP5: Add note: ""A1TP5 deleted on unit ser. no. 186 and above, and TPu.:onnects to
terminal A1E8'".
Page 4-119, 4-120; Figure 4-59:

Mixer A4Q9: Change transistor type from "2N700" to: '""2N3127".

Isolation Amplifier A4Z3Q6: Change transistor type from ""2N700" to: ""2N700/SM2059".

Page 4-121, 4-122; Figure 4-60:
Emitter Follower A1Q1: Change reference designation from "Q1" to: "Q2".

TPQ. Delete "AT 120MV'" and "AT 125MV" to: "100-140MV RMS'".

TT’, Change signal level from "90MV" to: ""6-100MV RMS".
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P-1 TO NAVSHIPS 94841(A) (VOL I AND VOL II)
INSTRUCTION SHEET (Cont)

Page 4-123, 4-124; Figure 4-61;
P1-A2: Delete ""1" from "1MC OUTPUT...". Then add ""80MV RMS" to this information.
TP : Delete waveform and associated voltage levels and replace with: "'5-17VDC".
(0]

MC OSCILLATOR AGC (A2) assembly: Change nomenclature from '"MC OSCILLATOR AGC
(A2)" to: "ERROR DETECTOR/AMPLIFIER (A2)".

Page 5-15, Figure 5-2; Note 8:

Note 8: Change to read: "CAPACITANCE TO BE SELECTED ACCORDING TO COLOR CODE
DOT ON FILTERS':

Orange: 130PF + 2%

Yellow: 142PF + 2%

Green: 150PF + 2%

Note 12: Change table number to 5-1.

Page 5-17, Figure 5-3:

A2C10 (location 9B): Change value from "'0.05' to:"0.05UF'"",

A1Q4 (location 11F): Connect resistor R31, 4.7K, between collector of A1Q4 and +20V(A).

A1Q6 (location 10F): Change voltage at base of A1Q6 from "0.27V'" to: "2.7V".

Note 12: Change table number to 5-1.

Transformer T1 (location 19B, C): Add note: "Terminal No. 7 and 8 reversed on unit ser. no.
3 and above'",

Add note 14: "A1R31 added on unit ser. no. 550 and above'.

Page 5-23, 5-24; Figure 5-6:

S1, Section 1- Front: Make contact 6 a long clip

P1-A2 Output information (location 13B): Change "1MC OUTPUT..." to: "MC OUTPUT...".

MC OSCILLATOR AGE(A2): Change nomenclature from "MC OSCILLATOR AGC(A2)" to:
"ERROR DETECTOR/AMPLIFIER(A2)".

Resistor A2R7 (location 18F): Connect top of A2R7 to +20VDC at top of resistor A2R9
(location 19F).

Page 5-25, 5-26; Figure 5-T:

Resistor A1R1 (location 8B): Change reference designation from ""R1" to: "R13".

Add note 6:' Values for A1R8, new A1R13 and A1R14 change on unit ser. no. 395 and above,
as follows:

Al1RS8: 5.1

New A1R13: 560

A1R14: 430

10.747 MIXER AGC(A5) assembly: Change nomenclature from ''10.747 MIXER AGC" to:
"EMITTER FOLLOWER/10.747 MIXER AGC(A5)".

A3T2 (location 15H): Fill in reference designation ' (C9)'" and value''(10)" for capacitor
connected across primary winding of A3T2.

Page 5-27, 5-28; Figure 5-8:
Add note 7:'Value of AIR7 changes to 5.1 and A1R15 to 820 on unit ser. no. 330 and above'.
A4Q9 (location 19G): Change transistor type from '"2N700" to: ""2N3127".
A4Q8 (location 17H): Change transistor type from '"2N700'" to: '"2N700/SM2059".

Page 5-29, 5-30; Figure 5-9:

A3P1 (location 4D): Ground shield of A3P1 and delete terminals A3E10 and A3E9 and shield
connected around A3P1 to terminal A3E9.

A3J1 (location 4C): Draw shield around lead to A3J1 and connect to terminal A3E12.

A1L1 (location 12F): Change value from ""1UH" to: ""1MH",

A1TP5 (location 12H): Add note: "A1TP5 deleted on unit ser. no. 186 and above'.
A2C23 (location 23E): Reverse polarity markings; ""+'" to: ""(-)", and "(-)" to: ""(+)".

Note 5: Change "...10PF AND 36PF...'" to: "...10PF AND 39PF...".
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INSTRUCTION SHEET (Cont)

Page 5-33, 5-34; Figure 5-11:
A1J5 (location 3C): Change "'J5'" to: "J7'".
A1J5 (location 3C): Change '"20V(GRY)" to: '"20V(ORN)".
A1J7 (location 18B): Change "J7" to: ""J5".
A1J7 (location 18B): Change "GRD(ORN)" at output to: "GRD(GRY)".
A1C3 (location 16B): Change input to A1C3 from "GRD(ORN)" to: "GRD'".
A1J1 (location 3F) and P3-A3 (location 19H): Delete ""1'" from "1MC INJECTION...".
Notes: Add note 5 as follows:
""5. ON ELECTRONIC ASSEMBLY SER. NO'S 226 AND ABOVE, R38 SELECTED AT
THE TIME OF ASSEMBLY BETWEEN VALUES OF 5 AND 47 OHMS'.

Page 5-54; Figure 5-27:
Change "T6'" to:""T1".

Page 5-55, 5-56; Figure 5-28:

Connect resistor R31 between bottom of resistor R11 (location 5C) and top of resistor R18
(location 6D).

Add note: '"R31 added on unit ser. no. 550 and above'.

Page 5-91, 5-92; Figure 5-62:
Connect resistor R31 between terminals E5 (location 4E) and E14 (location 5E).
Add note: ""R31 added on unit ser. no. 104 and above'.

Page 5-129, 5-130; Figure 5-90:
Add note: "TP5 deleted on unit ser. no. 186 and above, and TP@connects to terminal E8'".

Page 5-133, 5-134; Figure 5-92:
Delete terminals E9 (location 5B) and E10 (location 6C).

Page 5-143, 5-144, Figure 5-97:

Connect resistor R30 between the emitter of transistor Q3 (location 2F) and junction of
capacitor C9 and resistor R18 (location 4F).
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R-1051/URR
GENERAL INFORMATION

SECTION 1

NAVSHIPS 94841(A)

Paragraph
1-1

GENERAL INFORMATION

1-1. SCOPE.

1-2. This Technical Manual is in effect upon
receipt and supersedes NAVSHIPS 94841. Ex-
tracts from this publication may be made to
facilitate the preparation of other Department
of Defense publications.

1-3. Volume I of this Technical Manual
describes Radio Receiver R-1051/URR
(R-1051/URR) and covers installation, trouble-
shooting procedures, maintenance procedures
and a parts list for this unit. Operating pro-
cedures for the R-1051/URR are contained in
Volume II of this Technical Manual.

1-4. GENERAL DESCRIPTION.

1-5. The R-1051/URR is a digitally tuned,
superheterodyne receiver capable of receiving
lower sideband (LSB), upper sideband (USB),
independent sideband (ISB), frequency shift
keyed (FSK), amplitude modulated (AM), and
continuous wave (CW)transmissions inthe 2. 0-
to 30. 0 megacycle frequency range. The ISB
mode of operation allows two different types
of intelligence to be received simultaneously,
one on the I.SB channel and one on the USB
channel. FSK reception is obtained by using
suitable ancillary equipment, such as Teletype
Converter-Comparator AN/URA-17 or AN/
URA-8. The R-1051/URR may also receive
tone-modulated continuous wave (MCW), com-
patible amplitude modulated (compatible AM),
and facsimile (through the use of suitable an-
cillary equipment) transmissions. The R-1051/
URR may be operated in conjunction with a
transmitter, as a transmitter-receiver in
systems such as Radio Set AN/WRC-1. In this
application either simplex or duplex operation
is possible. The R-1051/URR may also be
used as a separate, self-contained receiver
requiring only a headset, antenna, and a nom-
inal 115-vac primary power source for full
operation. The functional relationship of the
R-1051/URR to accessory equipment is illus-
trated in figure 1-1. The R-1051/URR is in-
tended for ship and shore installations. For
either type of installation, the R-1051/URR
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may be mounted in a standard 19-inch rack,
or may be mounted to the supplied shock
mount.

1-6. REFERENCE DESIGNATIONS.

1-7. Reference designations of the electronic
assemblies and subassemblies of the R-1051/
URR are listed in table 1-1. See figure 1-2for
location of electronic assemblies and subassem-
blies in the R-1051/URR.

TABLE 1-1. RADIO RECEIVER R-1051/URR,
REFERENCE DESIGNATIONS

ASSEMBLY OR REFERENCE
SUBASSEMBLY DESIGNATION
Receiver Main Frame A2
Receiver Mode Selector A2A1
Receiver IF. /Audio Amplifier| A2A2 and A2A3
RF Amplifier A2A4
Frequency Standard A2A5
Translator/Synthesizer A2A6
1 MC Synthesizer A2A6A1
100 KC Synthesizer A2ABA2
1 and 10 KC Synthesizer A2A6A3
500 CPS Synthesizer A2A6A4
Spectrum Generator A2A6A5
RF Translator A2A6A6
Code Generator A2AT
Power Supply A2A8

1-8. FUNCTION.

1-9. The function of the R-1051/URR isto ex-
tract the intelligence from any USB, LSB, ISB,
CW or AM transmissions in the 2.0 to 30.0
megacycle frequency range. The R-1051/URR
is also capable of receiving MCW, compatible
AM, facsimile, and FSK signals, using suitable
ancillary equipment.

1-10. PHYSICAL CHARACTERISTICS.

1-11. The R-1051/URR is housed in a metal
case. The chassis is mounted on roller-type
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Figure 1-2. Radio Receiver R-1051/URR, Top View, Case Removed

slides (one on each side) and is secured to the
case by six (6) captive screws through the front
panel. When fully extended from the case, the
chassis may be tilted on the slides at 90
degree angles to expose the bottom for serv-
icing. All operating controls and indicators
are located on the front panel, and all
power and signal input connections are

made on the rear of the case. Handles are
secured to the front panel to facilitate with-
drawal of the chassis and transporting the unit.

1-2

The chassis contains the chain drive mechanism
for tuning, the receptacles for the plug-in elec-
ronic assemblies, and a power supply.

1-12. ELECTRICAL CHARACTERISTICS.

1-13. The R-1051/URR employs a digital tun-
ing scheme for automatically tuning to any one
of 56, 000 operating channels, Additional ver-
nier tuning provides continuous tuning through-
out the frequency range. All circuits (except
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Table 1-2

TABLE 1-2. RADIO RECEIVER R-1051/URR, CRYSTAL COMPLEMENT

TYPE OF CRYSTAL OSC. OPERATING TOLERANCE
REF. DESIG. CuT FREQ. (MC) TEMP. RANGE (PERCENT)
A2A5A3Y1 AT 5.000000 84.5°C to 85.5°C 0. 001
A2A6A1Y1 AT 2.498850 0°C to 75°C 0. 003
A2A6A1Y2 AT 3.499720 0°C to 75°C 0. 003
A2A6A1Y3 AT 4. 499640 0°C to 75°C 0. 003
A2A6A1Y4 AT 5.499640 0°C to 75°C 0. 003
A2A6A1Y5 AT 7.499400 0°C to 75°C 0. 003
A2A6AL1Y6 AT 8.499320 0°C to 75°C 0.003
A2ABALYT AT 9.499160 0°C to 75°C 0. 003
A2A6A1Y8 AT 10. 499160 0°C to 75°C 0.003
A2A6A1Y9 AT 11. 499080 0°C to 75°C 0.003
A2A6A1Y10 AT 12. 499000 0°C to 75°C 0.003
A2A6A1Y11 AT 14. 498840 0°C to 75°C 0.003
A2A6A1Y12 AT 15. 498760 0°C to 75°C 0. 003
A2AGA1Y13 AT 16. 498680 0°C to 75°C 0. 003
A2A6A1Y14 AT 17. 498600 0°C to 75°C 0.003
A2A6A1Y15 AT 18. 498440 0°C to 75°C 0.003
A2A6A1Y16 AT 20. 498360 0°C to 75°C 0.003
A2ABA1Y1T AT 23. 498120 0°C to 75°C 0.003
A2A6A2Y1 AT 4.553 0°C to 75°C 0. 003
A2A6A2Y2 AT 4.653 0°C to 75°C 0.003
A2A6A2Y3 AT 4,753 0°C to 75°C 0.003
A2A6A2Y4 AT 4.853 0°C to 75°C 0.003
A2A6A2Y5 AT 4.953 0°C to 75°C 0. 003
A2A6A2Y6 AT 5.053 0°C to 75°C 0.003
A2AB6A2Y7 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
A2A6A3Y1 AT 5.250 0°C to 75°C 0.003
A2A6A3Y2 AT 5.240 0°C to 75°C 0. 003
A2A6A3Y3 AT 5.230 0°C to 75°C 0. 003
A2A6A3Y4 AT 5.220 0°C to 75°C 0. 003
A2A6A3Y5 AT 5.210 0°C to 75°C 0. 003
A2ABA3Y6 AT 5. 200 0°C to 75°C 0. 003
A2A6A3Y'T AT 5.190 0°C to 75°C 0.003
A2ABA3Y8 AT 5.180 0°C to 75°C 0.003
A2A6A3Y9 AT 5.170 0°C to 75°C 0.003
A2A6A3Y10 AT 5.160 0°C to 75°C 0. 003
A2A6A3Y11 AT 1.850 0°C to 75°C 0.003
A2A6A3Y12 AT 1.851 0°C to 75°C 0.003
A2A6A3Y13 AT 1.852 0°C to 75°C 0.003
A2A6A3Y14 AT 1.853 0°C to 75°C 0.003
A2A6A3Y15 AT 1.854 0°C to 75°C 0. 003
A2A6A3Y16 AT 1.855 0°C to 75°C 0.003
A2AB6A3Y17 AT 1.856 0°C to 75°C 0. 003
A2A6A3Y18 AT 1.857 0°C to 75°C 0.003
A2A6A3Y19 AT 1.858 0°C to 75°C 0.003
A2A6A3Y20 AT 1.859 0°C to 75°C 0. 003

ORIGINAL
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two rf amplification stages) utilize solid-state
devices. These circuits are assembled into
plug-in electronic assemblies. The frequency
generation circuits, which are referenced to
an ultra-stable frequency standard, provide a
stability of 1 part in 108 per day.

1-14. REFERENCE DATA.

1-15. The following performance data provide
a summary of the electrical characteristics of
the R-1051/URR:

a. Frequency range: 2 to 29.9995 mc in
0. 5-kc increments or 2.0 to 30. 0 mc with con-
tinuous vernier tuning between 1lkc increments.

b. Receiver type: superheterodyne.

c. Frequency stability: 1 part in 108 per
day.

d. Type of frequency contrcl: crystal con-

trolled synthesizer referenced to a 5-mega-
cycle internal or external standard.

e. Modes of operation: LSB, USB, ISB,
AM, CW, and FSK.

S+N

f. Sensitivity: 1 microvolt for 10 db N

in SSB mode; 2 microvolts for CW and FSK
modes; and 4 microvolts in compatible AM
mode.

g. Receiver if.: first, 20 or 30 mc; second
2. 85 mc; third, 500 ke.

h. Bandwidth: SSB, 3.2 kc; AM and CW,
7 ke.

i. Recommended antenna: 50-ohm imped-
ance.

j. Ambient temperature limitations:
0°C to +50°C.

k. Power consumption: 55 watts.

1. Primary power requirements: 115 vac
+10 per cent, single phase, 48 to 450 cps.

m. IF. rejection: -75 db.

NAVSHIPS 94841(A)

R-1051/URR
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n. Image rejection: -80 db.
o. Audio output: 60 mw (minimum) into
600-ohms balanced or unbalanced remote out-

put load; 15 mw (minimum) into 600-ohms un-
balanced load (local headset).

P- Audio distortion: less than 3 per cent.
1-16. CRYSTAL COMPLEMENT.

1-17. The crystal complement of the R-1051/
URR is lised in table 1-2.

1-18. EQUIPMENT SUPPLIED.

1-19. Equipment supplied with the R-1051/
URR is listed in table 1-3.

1-20. EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED.

1-21. Accessory and test equipment and publi-
cations required but not supplied with the
R-1051/URR are listed in table 1-4.

1-22. EXTENDER TEST CABLE DATA.

1-23. Table 1-5 lists pertinent extender test
cable data for the R-1051/URR.

1-24. PREPARATION FOR RESHIPMENT.

1-25. To prepare the R-1051/URR for re-
shipment, proceed as follows:

a. Ensure that all electronic assemblies
are fastened securely. Check that tubes V1
and V2 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-1051/URR.
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Table 1-4

TABLE 1-3. RADIO RECEIVER R-1051/URR, EQUIPMENT SUPPLIED (Continued)

QTY *OVER-ALL
NOMENCLATURE
PER UNIT DIMENSIONS (IN. ) VOLUME | WEIGHT
EQUIP NAME DESCRIPTION | NO. | HEIGHT | WIDTH | DEPTH| (CU FT)| (LB)
1 Radio Receiver| R-1051/URR 1 7 17. 38 18.9 1..33 70
1 Shock Mount MT-3114/UR 4.25 19.71 16. 66 0.81 16
1 Kit, Bracket
Mounting
1 Kit, Connector
Mating
1 Kit, Extender | W1,W2, and
Test Cable w3
1 Technical NAVSHIPS
Manual for 94841(A)
Radio Receiver
R-1051/URR
o ! Maintenance NAVSHIPS
Standards Book| 94841. 42
for Radio
Receiver
R-1051/URR
1 Performance | NAVSHIPS
Standards 94841. 32
Sheet for Radio
Receiver
R-1051/URR
*Includes mounting materials

TABLE 1-4. RADIO RECEIVER R-1051/URR, EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED

ggg 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 FSK operation
Converter- AN/URA-17 (or
Comparator equiv.)

1 Audio AM-215/U (or Speaker amplifier
Amplifier equiv.)

ORIGINAL
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TABLE 1-4. RADIO RECEIVER R-1051/URR, EQUIPMENT AND PUBLICATIONS

REQUIRED BUT NOT SUPPLIED (Continued)

ggg NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Speaker LS-474/U (or Audio monitoring
equiv.)
1 Multimeter AN/PSM-4 (or Trouble-shooting Ranges:
equiv. ) and maintenance 0 to 100 vdc, 9 ranges,
procedures 20,000 ohms/volt
0 to 250 vac, 8 ranges,
5,000 ohms/volt
0 to 20 mego, 5 ranges
Accuracy: +2 per cent
1 Multimeter, CCVO0-91CcA Trouble-shooting Input impedance:
Electronic (or equiv.) and maintenance 20,000 ohms/volt at 500
procedures ke
Ranges:
0tolmv
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 Trouble-shooting Frequency:
Electronic (or equiv.) and maintenance
procedures 20 cps to 5 ke
Input impedance:
100, 000 ohms/volt
Ranges:
0to0.1v
0to0.3v
1 Oscilloscope AN/USM-105A Trouble-shooting Frequency:
(or equiv.) and maintenance DC to 15 me
procedures
Frequency response:
100 kc
Ranges:
0. 5 v peak-to-peak
3 v peak-to-peak
10 v peak-to-peak
2500 v peak-to-peak
Sensitivity: 2 to 10 vdc
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TABLE 1-4. RADIO RECEIVER R-1051/URR, EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED (Continued)
QTY
PER NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Frequency CAQI-524D Trouble-shooting Frequency range:
Meter (or equiv.) and maintenance
procedures 0 to 30 mc
Accuracy: 0.1 cps
1 RF Signal CAQI-606A Trouble-shooting Output impedance: 50ohms
Generator (or equiv.) and maintenance F P
procedures requency range: o
30 mc
Output: 0 to 3 volts
1 Frequency AN/URQ-9 Trouble-shooting Outputs: 100 ke, 500 ke,
Standard (or equiv.) and maintenance and 5 mc
procedures . . 8
Stability: 1 part in 10
Output: 0.5 volt
1 Audio Signal An/URM-127 Trouble-shooting Frequency range: 20 cps
Generator (or equiv.) and maintenance to 5 kc

1 Test Set,
Amplifier

1 Test Set,
Translator/
Synthesizer

it Test Set,
Frequency
Standard

1 Test Set,
Electronic
Circuit Plug-
In Unit

1 Coaxial T
Connector

TS-2132/WRC-1

TS-2133/WRC-1

TS-2134/WRC-1

TS-2135/WRC-1

procedures

Testing RF Ampli-
fier Electronic
Assembly

Testing Translator/
Synthesizer
Electronic Assembly

Testing Frequency
Standard
Electronic Assembly

Testing Common
Electronic
Assemblies

Trouble-shooting
and maintenance
procedures

Output: 0 to 10 volts
Output impedance: 600 ohms

Simulates actual opera-
ting conditions

Simulates actual opera-
ting conditions

Simulates actual opera-
ting conditions

Simulates actual opera-
ting conditions

50 ohms

1 AN/PSM-4 NAVSHIPS Trouble-shooting
Technical 91583 and maintenance
Manual procedures
ORIGINAL
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TABLE 1-4. RADIO RECEIVER R-1051/URR, EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED (Continued)

TY
SER NOMENCLATURE EQUIPMENT
EQUIP NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 CCVO-91CA Trouble-shooting
Technical Manual and maintenance
procedures
1 ME-6( )/U NAVSHIPS Trouble-shooting
Technical Manual | 92423 and maintenance
procedures
1 AN/USM-105A Trouble-shooting
Technical Manual and maintenance
procedures
1 CAQI=606A Trouble-shooting
Technical Manual and maintenance
procedures
1 AN/URQ-9 Trouble-shooting
Technical Manual and maintenance
procedures
1 CAQI-524D Trouble-shooting
Technical Manual and maintenance
procedures
1 AN/URM-127 Trouble-shooting
Technical Manual and maintenance
procedures
1 Resistor RC42GF510J Trouble-shooting
and maintenance
procedures
1 Repair Book for | NAVSHIPS Trouble-shooting
AN/WRC-1 And | 95700 and maintenance
R-1051/URR 2N procedures
Modules
1 TS-2132/WRC-1 Testing RF Ampli-
Test Data fier Electronic
Booklet Assembly
1 TS-2133/WRC-1 Testing Translator/
Test Data Synthesizer
Booklet Electronic Assembly
1 TS-2134/WRC-1 Testing Frequency
Test Data Standard Electronic
Booklet Assembly
1 TS-2135/WRC-1 Testing Common
Test Data Electronic
Booklet Assemblies
1-8 ORIGINAL
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Table 1-5

TABLE 1-5. RADIO RECEIVER R-1051/URR, EXTENDER TEST CABLE DATA

REF. DESIG. NAME MATES WITH

w1 Cable Assembly P4 on Receiver IF. /Audio Amplifier Electronic
Assembly A2A2 or A2A3

W2 Cable Assembly P1 on Receiver Mode Selector Electronic
Assembly A2Al

w3 Cable Assembly P2 on Receiver Mode Selector Electronic
Assembly A2A1

ORIGINAL
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SECTION 2

INSTALLATION

2-1. UNPACKING AND HANDLING.

2-2. Special procedures need not be followed
when unpacking Radio Receiver R-1051/URR
(R-1051/URR). Since the R-1051/URR is an
accurately calibrated precision equipment,
rough handling should be avoided. Handles are
provided on the front panel for lifting or carry-
ing the equipment. Extreme caution must be
exercised when removing the unit from the pack-
ing container to prevent damage to the

and connectors.

2-3. POWER REQUIREMENTS.

2-4. The R-1051/URR is designed to operate
from a nominal 115 vac, single phase, 48 to
450 cps.

2-5. SITE SELECTION.

2-6. In selecting a shipboard installation site,
adequate consideration must be given to space
requirements (figure 2-1). This requirement
includes space for servicing the slide-mounted
equipment when extended from the cases, for
shockmount deflection, and for cable bends.
For best results, the antenna should be mount-
ed as high as possible above the ship's super-
structure.

2-7. In selecting a shore installation site,
similar considerations must be given to the
space requirements. The antenna should be
mounted high enough to clear any surrounding
hills, woods, or buildings. In addition, the
antenna should be located as far as possible
from any high power transmission lines or hos-
pitals to prevent interference.

2-8. INSTALLATION REQUIREMENTS.

2-9. CONSIDERATIONS.
2-10. The following factors should be con-

sidered when determining the proper location
for the R-1051/URR:

ORIGINAL

a. Best operating conditions.

b. Ease of maintenance, adjustment of
equipment, and replacement and repair of de-
fective parts.

c. Possibility of interaction between the
R-1051/URR and other electronic equipment
in the vicinity.

d. Critical and minimum cable length re-
quirements.

e. Adequate heat dissipation.
f. Availability of a good system ground.

2-11. INSTALLATION.

2-12. The R-1051/URR may be installed in-
dependently in any convenient location, using
shock mount MT-3114/UR aboard ship. The
R-1051/URR may be mounted in a standard
19-inch rack. Adapter plates are used to in-
stall the R-1051/URR in a standard 19-inch
wide rack. For all required installation dimen-
sions, see figure 2-1. Figure 2-2 illustrates
the mounting bracket used for rack mounting
the R-1051/URR in a standard rack. Figure
2-3 illustrates mounting of the R-1051/URR
to the shock mount.

2-13. If the R-1051/URR is to be installed as
part of a system such as Radio Set AN/WRC-1,
see Section 2 of NAVSHIPS 94840(A) for instr-
uctions.

WARNING
To avoid injury to personnel, do not

over-stress mounting bolts, since
shock may cause them to shear.

2-14. INTERCONNECTION.

2-15. All connections are made at the rear
of the unit (figure 2-4), with the exception of

2-1
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the receiver headset. An rf input is obtained
by mating a type UG-941B/U connector and the
necessary length of RG-215/U coaxial cable
with connector J23, when the R-1051/URR is
installed separately.

2-16. When the R-1051/URR is to be operated
as a remote unit, connection is made to the re-
mote audio lines and the power source as fol-
lows:

a. Connect the receiver switchboard re-
mote audio lines to connectors J5 (USB) and
J6 (LSB) on the rear of the R-1051/URR using
type MS-3106J165-5S connectors.

b. Connect the power source to connector
J3 (AUX AC PWR IN) on the rear of the
R-1051/URR.

c. Loosen front panel screws and slide
the R-1051/URR chassis from the case.

d. Set switch S7 (AUX/NORM) at AUX.
This switch is located just behind the front
panel on the left.

e. Slide chassis back into case and se-
cure it.

2-17. When the R-1051/URR is to be operated
as an independent unit, connect all cables as
shown in figure 2-5. When the R-1051/URR is
to be operated as part of a system, refer to

Section 2 of NAVSHIPS 94840(A) for instructions.

2-18.1f it is required to use an external fre-
quency standard for operation of the R-1051/
URR, proceed as follows:

a. Connect the output from the external
frequency standard to connector J25 (EXT 5MC
IN) on the rear of the R-1051/URR.

b. Loosen front panel screws and slide
the R-1051/URR chassis out from the case.

c. Set switch S1 (COMP/INT/EXT) on top
of the Frequency Standard Electronic Assembly
at EXT. This electronic assembly is located at
the right rear of the chassis.

d. Slide the chassis back into the case and
secure it.

2-19. If it is required to use the output firom
the Frequency Standard Electronic Assembly
to operate another unit, proceed as follows:

2-2

NAVSHIPS 94841(A)

R-1051/URR
INSTALLATION

a. Loosen the front panel screws and
slide the R-1051/URR chassis out from the case.

b. Set switch S1 (COMP/INT/EXT) on top
of the Frequency Standard Electronic Assembly
at COMP. This electronic assembly is locat-
ed at the right rear of the chassis.

c. Slide chassis back into case and
secure it.

d. Connect cable between connector J24
(INT 5MC OUT) on the rear of the R-1051/
URR and the frequency standard input con-
nector on the other unit.

2-20. If it is required to use an external
frequency standard for calibration, proceed
as follows:

a. Connect the output from the external
frequency standard to connector J25 (EXT
5MC IN) on the rear of the R-1051/URR.

b. Loosen front panel screws and slide
R-1051/URR chassis out from case.

c. Set switch S1 (COMP/INT/EXT) on
top of the Frequency Standard Electronic
Assembly at COMP. This electronic assem-
bly is located at the right rear of the chassis.

d. After performing required calibration,
set switch S1 back to required position. Slide
chassis back into case and secure it.

2-21. If the internal frequency standard is
to be used for operation, ensure that switch
S1 (COMP/INT/EXT) on top of the Frequency
Standard Electronic Assembly is set at INT.
This electronic assembly is located at the
right rear of the chassis.

2-22. If the R-1051/URR is to be used in
simplex operation, connect all cables as
shown in figure 2-5. Then, proceedas follows:

a. Loosen front panel screws and slide
the R-1051/URR chassis out from the case.

b. Set switch S9 (SIMPLEX/DUPLEX)
at SIMPLEX. This switch is located just be-
hing the front panel on the left.

c. Slide chassis back into case and
secure it.

2-23. If the R-1051/URR is to be used in
duplex operation, proceed as follows:
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Figures NAVSHIPS 94841(A) R-1051/URR
2-3 and 2-4 INSTALLATION

RECEIVER
R-1051/URR

SHOCK MOUNT
MT-3114/UR

Figure 2-3. Radio Receiver R-1051/URR, Installation Diagram

J5 Jé J23

J24

J25

J3 J4 CONNECTION
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Figure 2-4. Radio Receiver R-1051/URR, Rear View

2-6 ORIGINAL



R-1051/URR
INSTALLATION

ANTENNA
(GFM)

115 vac t 1024
48 TO 450CPS

TSGA-3

RG-215/U
TTRSA-2
L {J23 IS5
RADIO Y8l I +vrea-2
RECEIVER
R-1051/URR

NAVSHIPS 94841(A) Paragraph
2-23a
usB
AUDIO
RECEIVER | ) AMPLIFIER
LsB| BOARD AM-215/U
L0 (GFM)
SPEAKER
LS-474/U

(GFM)

J3 JIOR J2 }—6})

HEADSET
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Figure 2-5. Radio Receiver R-1051/URR, Typical Interconnection Diagram

a. Ensure that connector J23 (ANT 50 @ )
on the rear of the R-1051/URR is connected to
an antenna different from the one connected to
the antenna coupler.

b. Loosen the front panel screws and
slide the R-1051/URR chassis out from the
case.

c. Set switch S9 (SIMPLEX/DUPLEX) at
DUPLEX. This switch is located just behind
the front panel on the left.

d. Slide the chassis back into the case
and secure it.

2-24. The audio transformer in the R-1051/
URR (located in the Receiver IF. /Audio Elec-
tronic Assemblies) do not have grounded cen-
ter taps as supplied. If it is required that
these transformers work into a balanced cir-
center tap grounded circuit, proceed as
follows:

CAUTION

Do not ground center taps if working
into an unbalanced circuit.

a. Loosen front panel screws and slide
chassis out from the case.

ORIGINAL

b. Tilt chassis up 90 degrees to expose
bottom. Refer to figure 5-16 and locate J18
and J19.

c. Refer to figure 5-1 and perform the
steps outlined in Note 3 on that schematic.

d. Tilt the chassis back to horizontal,
release slide locks, slide chassis back into
case and secure it.

2-25. INSPECTION AND ADJUSTMENT.
2-26. INSPECTION. Because of the design
and construction of the R-1051/URR, reloca-
tion should have little or no effect on adjust-
ment. Since the R-1051/URR is in an
operational condition when packed, inspect for
the following before applying power:

a. External damage to indicators,
switches, lamps, and connectors.

b. Verify that tubes V1 and V2 in RF
Amplifier Electronic Assembly A2A4 are se-
cure in their respective sockets.

2-27. ADJUSTMENT. After installation,
refer to Maintenance Standards Book NAVSHIPS
94841. 42(A) and use the procedures therein out-
lined to check out the R-1051/URR. Before
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applying power, ensure that all cables are pro-
perly connected and that all fuses are in place.
Also, ensure that the following switches are in

the proper positions, according to the type of
operation required:

a. S9 (SIMPLEX/DUPLEX).
b. S7 (AUX/NORM).

c. A5S1 (COMP/INT/EXT).

2-8
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2-28. PERFORMANCE CHECKS. Refer to

Section 3 and perform the applicable opera-
ting procedures to ensure proper installation.

2-29. INTERFERENCE REDUCTION.

2-30. As a precaution against possible inter-
ference, operate the R~1051/URR withdrawer
fully closed and with front panel mounting
screws tightened. Verify that the R-1051/URR
is properly grounded.
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SECTION 3

OPERATION
Note

This section is bound as volume II. Refer to volume II, Operator's Handbook, for
Radio Receiver R-1051/URR, NAVSHIPS 94841(A), for operation of this equipment.
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SECTION 4

TROUBLE SHOOTING

4-1. LOGICAL TROUBLE SHOOTING.

4-2. The following six logical steps should be
followed when trouble shooting Radio Receiver
R-1051/URR (R-1051/URR).

4-3. SYMPTOM RECOGNITION.

4-4. Symptom recognition is the first step in
the trouble-shooting procedure and is based on
a complete knowledge and understanding of
equipment operating characteristics. All
equipment troubles are not the.direct result of
component failure. Therefore, a trouble in an
equipment is not always easy to recognize since
all conditions of less than peak performance
are not always apparent. This type of equip-
ment trouble is usually discovered while ac-
complishing preventive maintenance proce-
dures, such as the POMSEE checks. It is
important that the 'not so apparent" troubles,

as well as the apparent troubles, be recognized.

4-5. SYMPTOM ELABORATION.

4-6. After an equipment trouble has been
"recognized'', all the available aids designed
into the equipment should be used to further
elaborate on the original trouble symptom. Use
of front panel controls and other built-in indi-
cating or testing aids should provide better
identification of the original trouble symptom.
Also, checking or otherwise manipulating the
operating controls may eliminate the trouble.

4-7. LISTING PROBABLE FAULTY
FUNCTION.

4-8. The next step in logical trouble shooting
is to formulate a number of "logical choices"
as to the cause and likely location (functional
section) of the trouble. The "logical choices"
are decisions based on knowledge of the equip-
ment operation, a full identification of the trou-
ble symptom, and information contained in this
manual. The overall functional description and
associated block diagram should be referred to
when selecting possible faulty functional sec-
tions.

ORIGINAL

4-9. LOCALIZING THE FAULTY FUNCTION.

4-10. For the greatest efficiency in localizing
trouble, the functional sections which have been
selected by the '"logical choice' method should
be tested in an order that will require the least
time. This requires a selection to determine
which section to test first. The selection
should be based on the validity of the "logical
choice' and the difficulties in making the nec-
essary tests. If the tests do not prove one
functional section to be at fault, the next selec-
tion should be tested, and so on until the faulty
functional section is located. As aids in this
process, this manual contains a functional de-
scription and an over-all block diagram of each
functional section. Waveforms (or other per-
tinent indications) are included at significant
check points on servicing block diagrams to aid
in isolating the faulty section. Also, test data
(such as information on control settings, criti-
cal adjustments, and required test equipment)
are supplied to augment the functional descrip-
tion and servicing block diagram for each func-
tional section.

4-11. LOCALIZING TROUBLE TO THE

CIRCUIT.

4-12. After the faulty functional section has
been isolated, it is often necessary to make
additional "logical choices' as to which group
of circuits or circuit (within the functional sec-
tion) is at fault. Servicing block diagrams for
each functional section and individual functional
circuit groups (where required) provide the
signal flow and test location information needed
to bracket and then isolate the faulty circuit.
Functional descriptions, simplified schematics,
and pertinent test data for individual circuits or
groups of circuits comprising the functional
section are placed together in one area of the
manual. Insofar as is practicable, this infor-
mation is contained on facing pages. Informa-
tion that is too lengthy in nature to be included
in this arrangement is readily referenced from
the test data portion of the trouble-shooting in-
formation.
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4-13. FAILURE ANALYSIS.

4-14. After the trouble (faulty component,
misalignment, etc.) has been located (but prior
to performing corrective action), the proce-
dures followed up to this point should be re-
viewed to determine exactly why the fault
affected the equipment in the manner it did.
This review is usually necessary to make cer-
tain that the fault discovered is actually the
cause of the malfunction, and not just the result
of the malfunction.

4-15. RADIO RECEIVER R-1051/URR,

FUNCTIONAL DESCRIPTION.

4-16. Radio Receiver R-1051/URR is a triple-
conversion superheterodyne receiver, tunable
over the high frequency range from 2 to 30-mc.
Tuning of the R-1051/URR is accomplished
digitally by five controls (MCS and KCS) and a
switch (CPS) located on the front panel. A dis-
play window directly above each control pro-
vides a digital readout of the digits to which the
controls are set. The displayed frequency can
be changed in 1 kc increments. The front panel
switch allows the operating frequency to be
changed in 500-cps increments. This tuning
provides 56,000 discrete frequencies in which
the receiver is locked to a very accurate fre-
quency standard. Each 1-kc increment can be
continuously tuned through by selecting the
VERNIER position of the CPS switch. When
using the vernier, the full accuracy of the fre-
quency standard is sacrificed. The R-1051/
URR demodulates and provides audio outputs
for the following types of received signals:
LSB, USB, ISB, CW, FSK, 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 1 microvolt for ISB, LSB,
USB, and FSK, 2 microvolts for CW, and 4
microvolts for AM. Figure 4-1 illustrates the
functional groups of circuits comprising the
electronic assemblies and subassemblies of
the R-1051/URR.

4-17. MAIN SIGNAL FLOW.

4-18. A received signal from the antenna passes
through closed relay contacts in the antenna over-
load circuit to the rf amplifiers. Should a signal
in excess of 15 volts appear at the receiver in-
put, the antenna overload circuit will open the re-
lay contacts. The excessive voltage is thereby
prevented from being applied to the rf amplifiers,
which form a part of RF Amplifier Electronic
Assembly A2A4, Within the rf amplifiers, the
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signal passes througha double-tuned input circuit,
two rf amplifier stages, a single-tuned interstage
circuit, and output circuits. All of the reso-
nant tuned circuits are tuned by the MCS, 100
ke (KCS), and 10 ke (KCS) frequency con-
trols on the front panel. The MCS controls
operate a code generator, which activates a
motor-driven turret containing 28 strips. Each
strip contains a tuned transformer and a portion
of the capacitance required by each of the four
tuned circuits. For each megacycle increment,
a different tuned transformer and capacitor are
switched into place. The remaining tuned cir-
cuit capacitance is mechanically switched into
the four tuned circuits by the 100 kc (KCS) and
10 kc (KCS) controls on the front panel. These
capacitors are located on circular boards
stacked in the center of the turret. The tuned
circuits provide the frequency selectivity re-
quired to prevent undesired off-channel signals
from distorting the desired signal by cross-
modulating or overloading the rf amplifier
stages. The gain of the rf amplifier stages en-
sures that the weak-signal sensitivity of the
R-1051/URR is maintained. The gain of both
rf amplifier stages is controlled by the appli-
cation of an agc voltage from the step agc cir-
cuit.

4-19. The output from the rf amplifiers is ap-
plied to the mixers, which form a part of RF
Translator Electronic Subassembly A2A6A6
located in Translator/Synthesizer Electronic
Assembly A2A6. The mixers consist of three
transistor mixer stages, with interstage cou-
pling provided by selective filters. The first
mixer receives the injection frequencies from
MC Synthesizer Subassembly A2A6Al1. The
injection frequency is determined by the meg-
acycle band selected by the MCS controls on the
front panel. The desired output frequency from
the first mixer always falls within two fre-
quency bands, either 19.5 to 20.5 mc or 29.5
to 20.5 mec. The high or low band is also de-
termined by the megacycle band to which the
R-1051/URR is tuned. The output from the
first mixer is gated through the appropriate 20
or 30-mc filter. This signal is mixed in the
second mixer stage with the injection frequen-
cies supplied from 100 KC Synthesizer Elec-
tronic Subassembly A2A6A2. The desired
frequency band from the second mixer is 2. 8 to
2.9 mc. This signal is coupled through a 2. 85
mc filter to the third mixer. The injection fre-
quencies for the third mixer are supplied from
1 and 10 KC Synthesizer Electronic Subassem-
bly A2A6A3. The output from the third mixer is
a500-kc if. signal.(Refer to paragraph 4-37.)
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Signal flow from the antenna input through the
output of the third mixer is identical, regard-
less of the selected mode of operation.

4-20. The 500-kc if. output from the third
mixer is applied to the mode gates. Threepar-
allel paths are presented to the signal. The
path that passes through the LSB mechanical
filter (also used in ISB) is not gated since

it has an independent output from the Mode Se-
lector Electronic Assembly. Because the out-
puts from the USB mechanical filter (also used
in FSK and ISB) and the AM mechanical filter
(also used in CW) are paralleled for a common
output, the input paths to these two filters must
be gated so that only one path is open at any
given time. Application of the correct gating
potentials is determined by the mode of opera-
tion selected at the front panel.

4-21. The outputfrom the LSBfilter isappliedto
the if. amplifiers in IF. Audio Amplifier Elec-
tronic Assembly A2A3. The common output of
the USB and AM filters is also applied to the if.
amplifiers in IF. /Audio Electronic Assembly
A2A2. The operating dc voltage is applied to
the proper electronic assembly according to
the mode of operation selected at the front panel.
In the ISB mode of operation, a dc operating
voltage is applied to both if. amplifiers. Agc
voltage from the step agc circuit controls the
overall gain of the if. amplifiers by varying the
attenuation of the input and the gain of the sec-
ond if. amplifier stage. The input to the step
agc circuit is derived from the output from the
second if. amplifier stage.

4-22. The output from the if. amplifiers is
applied to the detector circuits, consisting of

a product detector and an AM detector. De-
pending on the mode of operation selected at
the front panel, either the balanced product
detector or the AM detector is powered by dc
operating voltage. The product detector de-
modulates the USB, LSB, FSK, and ISB signals.
In these modes of operation, a 500-kc injection,
originating at a multiplier-divider in Frequency
Standard Electronic Assembly A2A5, is applied
to the product detector for carrier re-insertion.
This 500-kc injection passes through the 500-
kc gate in Mode Selector Electronic Assembly
A2A1 with little attenuation in these modes of
operation. In AM and CW modes, this gate
presents a high attenuation, since no carrier
re-insertion is required by the AM detector.

In the CW mode of operation, the BFO assem-
bly in Mode Selector Electronic Assembly
A2A1 is turned on, and a variable 500-kc output
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is applied to the input of the AM detector in
assembly A2A2. The output frequency from
the BFO circuit is controlled by the BFO
FREQ. control on the front panel.

4-23. The audio derived from the detector
circuits in assembly A2A2 is applied to the
USB LINE LEVEL control on the front panel
which controls the audio level prior to its ap-
plication to the audio amplifiers. The LSB
LINE LEVEL control sets the audio level from
the product detector in assembly A2A3. Each
Receiver IF. /Audio Amplifier Electronic As-
sembly 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
PHONES jacks onthe front panel. The PHONES
output passes through a PHONE LEVEL control
on the front panel, which adjusts the phone sig-
nal amplitude without altering the level of the
remote output. Each remote output is moni-
tored at the front panel by a LINE LEVEL
meter, which has two scale ranges controlled
by the LINE LEVEL switch on the front panel.

4-24. STEP AGC SIGNAL FLOW.

4-25. The step age circuit, which forms a
part of the Receiver IF. /Audio Amplifier Elec-
tronic Assemblies A2A2 and A2A3, controls the
gain of the rf amplifiers and if. amplifiers accord-
ingtothereceived 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. am-
plifiers. 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 con-
trol. This manual action over-rides the nor-
mal agc voltages.

4-26. FREQUENCY STANDARD.

4-27. The 5-mc frequency standard produces
an accurate, stable reference frequency upon
which all frequencies used in the R-1051/URR
are based. The circuit is housed in an oven
assembly maintained at a nearly constant tem-
perature 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-mc frequency may also
be applied to this circuit. The switching and
compare circuit routes the internal or external
5-mc signal to the multiplier-divider circuits
or to the compare circuit. The compare cir-
cuit compares the internal 5-mc frequency with
the external 5-mc frequency for an indication
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of the accuracy of the internal frequency stand-
ard. The 5-mc output from the switching and
compare circuit is applied to the multiplier-
divider circuit, where it is converted to fre-
quencies of 500 k¢, 1 mc, and 10 mec. These
three outputs are used in the mixing processes
required to produce the injection frequencies
used in the rf conversion process. The 500-kc
output is also applied to the 500-kc gate circuit
for insertion into the product detector for de-
modulation. The 5 mc frequency standard,
oven control, multiplier-divider, andswitching
and compare circuits comprise Frequency
Standard Electronic Assembly A2A5.

4-28. FREQUENCY GENERATION.

4-29. The injection frequencies used in the
first frequency conversion in the mixers circuit
are generated within the Mc Synthesizer Elec-
tronic Subassembly A2A6A1. This circuit con-
sists of a phase-locked crystal oscillator that
is automatically tuned to produce one of seven-
teen frequencies between 2. 5 mc and 23. 5 mc.
The output is applied to the high frequency
mixer. The output frequency depends on the
setting of the front panel MCS controls.

4-30. The injection frequencies used in the
second frequency conversion in the mixers cir-
cuit are generated within the 100 KC Synthesizer
Electronic Subassembly A2A6A2. This circuit
consists of a crystal oscillator, the output from
which is one of ten frequencies spaced at 100kc
intervals between 4. 553 and 5. 453 mc. The
output frequency is determined by the setting of
the front panel 100 kc (KCS) control. If a lo-
band injection frequency is required (see para-
graph 4-37) the 17. 847 mc output from the

17. 847 mc mixer is additively mixed in the lo-
band mixer with the output from the 100 kc
oscillator (4. 553 mc to 5.453 mc, in 100 kc
steps) to provide a frequency in the 22. 4 to

23. 3 mc range. If a hi-band injection frequency
is required (see paragraph 4-37) the 27. 847 mc
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 mc to 5. 453
mc, in 100 kc steps) to provide a frequency in
the 32. 4 to 33. 3 mc range. In either case, the
resultant frequency is applied to the mid fre-
quency mixer.

4-31. The injection frequencies used in the
third frequency conversion in the mixers cir-
cuit are generated within the 1and 10 KC Synthe-
sizer Electronic Subassembly A2A6A3. This
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circuit consists of two crystal oscillators, each
of which has ten possible output frequencies.
The output from the 1 kc oscillator (1. 850 mc
to 1. 859 mec, in 1 kc steps) is determined by
the setting of the front panel 1 ke (KCS) con-
trol, and the output from the 10 kc oscillator
(5. 25 mc to 5. 16 mc, in 10 kc steps) is deter-
mined by the setting of the front panel 10 kc
(KCS) control. The outputs from the two oscil-
lators are subtractively mixed to provide one
of 100 possible output frequencies spaced at 1
kc intervals between 3. 301 mc and 3. 400 mc.
The output is applied to the low frequency
mixer.

4-32. ERROR CANCELLATION.

4-33. A combination of error cancelling loops
and phase-locked loops is used in the frequency
synthesizer circuits of the R-1051/URR to
ensure that the injection frequencies applied to
the mixers are correct. The MC Synthesizer
Electronic Subassembly (A2A6A1) employs a
phase-locked loop to ensure the accuracy of the
mc injection frequencies. The 1 mc output
from the multiplier-divider in the Frequency
Standard Electronic Assembly (A2A5) is applied
to the spectrum generator to produce a spec-
trum of frequencies spaced at 1 mc intervals
between 1 mc and 25 mc. The output from the
spectrum generator and the output from the mc
oscillator are mixed. Any error in output
from the mc oscillator 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 oscil-
lator output is the same as that of the 5-mc
frequency standard.

4-34. The 100 KC Synthesizer Electronic Sub-
assembly (A2A6A2) employs an error cancelling
loop to ensure the accuracy of the 100 kc injec-
tion frequencies. The 500 kc output from the
multiplier-divider is applied to the 100 kc
spectrum generator to produce a spectrum of
frequencies spaced at 100 kc intervals between
15.3 mc and 16.2 mc. The output from the

100 kc oscillator (4.553 mc to 5.453 mc, in 100
ke steps) is applied to the 10. 747 mc mixer,
where it is mixed with that spectrum point of
the 100 kc spectrum which will result in an out-
put of 10. 747 mec. The 10. 747 mc signal is
additively mixed with the 7.1 mc output from
the 7.1 mc mixer to produce the 17. 847 mc sig-
nal, which is used in one of two mixing proc-
esses. It is mixed with the 100 kc oscillator
output to cancel any oscillator frequency error
and produce the lo-band injection frequencies,
or it is mixed with the 10 mc output from the
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multiplier-divider. This mixing produces a
27.847 mc signal, which is mixed with the 100
ke oscillator output to cancel any oscillator
frequency error and produce the hi-band injec-
tion frequencies. The hi or lo band of injection
frequencies is determined by the voltage level
on the hi/lo band control line output from the
code generator. If an error were present in
the 100 kc oscillator output, it would be can-
celled in this mixing scheme. This is accom-
plished as follows. Assume that the output
from the oscillator should be 4.553 mc, but is
200 cycles high (4.5532 mc), and that the
desired frequency output is 22.4 mc (in the lo
band). The subtractive mixing of the oscillator
output with whichever 100 k¢ spectrum point
will produce an output as close as possible to
10. 747 mc, results in a 10. 7468 mc output
(15.3 mc - 4.5532 mc = 10. 7468 mc). This
signal is then additively mixed with the 7.1 mc
signal, producing a 17.8468 mc output. The
17.8468 mc signal is then additively mixed with
the oscillator output (17. 8468 mc + 4.5532 mc
= 22.4 mc), resulting in the desired 22.4 mc
output. Assume that the output from the
oscillator should be 4.953 mc, but is 300 cycles
low (4.9527 mc), and that the desired frequency
output should be 32.8 mc (in the hi-band). Sub-
tractively mixing the 100 kc spectrum point
(15. 7 mc) with the 4. 9527 mc signal results in
an output of 10. 7473 mc. This signal is then
mixed with the 7.1 mc signal, resulting in a
frequency of 17.8473 mc. The 17.8473 mc
signal is further mixed with the 10 mc signal to
obtain a frequency of 27.8473 mc, which is
additively mixed with the 4. 9527 mc output
from the oscillator to obtain the required 32. 8
mc output. Therefore, it can be seen that any
error existing in the output from the 100 kc
oscillator will be cancelled, resulting in the
exact 100 ke injection frequency required.

4-35. Any error existing in the 1 and 10 ke
oscillators is cancelled in the following manner.
The 100 kc pulses from the 100 kc spectrum
generator are applied to the 10 ke spectrum
generator producing an output from 3. 82 to 3.91
mc in 10 kc increments. The 10 kc spectrum
generator also produces 10 kc pulses which are
applied to the 1 kc spectrum generator to pro-
duce a spectrum of frequencies spaced at 1 kc
intervals between 0.122 mc and 0.131 mc. The
output from the 10 ke oscillator (5.25 mc to
5.16 mc, in 10 kc steps) is additively mixed
with whichever spectrum point of the 10 ke
spectrum will result in a frequency of 9.07 mec.
The output from the 1 k¢ oscillator (1.850 mc
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to 1.859 mc, in 1 ke steps) is additively mixed
with whichever spectrum point of the 1 kc spec-
trum will result in a frequency of 1. 981 mc.
The 1. 981 mc and the 9. 07 mc signals are then
subtractively mixed, producing the 7.089 mc
signal, which contains the errors of both oscil-
lators. The 1 ke spectrum generator also pro-
duces 5 kc pulses, which are applied to the 5
kc spectrum generator to produce an output
consisting of two spectrum points, 110 kc and
115 ke. These spectrum points are used to
lock the output frequency of the 500 cps phase-
locked oscillator to 110 kc or 115 kc when
desired. With the front panel CPS switch in the
000 position, the output from the phase-locked
oscillator is 110 kc and is locked to that exact
frequency by the 110 ke spectrum point applied
to the phase detector. This 110 kc signal is
divided by ten and applied to the 7.1 mc mixer,
where it is additively mixed with the 7. 089 mc
output from the 7. 089 mc mixer. The result-
ing 7.1 mc signal is then applied to the error
loop of the 100 KC Synthesizer Electronic Sub-
assembly (A2A6A2). Therefore, if an error
exists in the 1 or 10 kc oscillators, the same
error will exist in the 100 kc injection fre-
quencies. This error is then cancelled in the
low and mid frequency mixers of the mixers
~ircuit in the following manner. Assume that
the output from the 10 kc oscillator should be
5.25 mc, but is actually 5.2502. Also assume
that the output from the 1 kc oscillator should
be 1.852 mc but is actually 1. 8521 mc. Sub-
tractively mixing these two frequencies results
in an injection frequency to the low frequency
mixer of 3.3981 mc, rather than the desired
3.3980 mc. Therefore, a 100 cycle error
exists in the injection signal. The additive
mixing of the 5.2502 mc signal and the 10 kc
spectrum point (3.82 mc) results in a frequency
of 9.0702 mc. The additive mixing of the
1.8521 mc signal and the 1 kc spectrum point
(0.129 mc) results in a frequency of 1. 9811 mec.
Subtractively mixing the 9. 0702 mc and the
1.9811 mc.signals results in a frequency of
7.0891 mc. The 7.0891 mc signal is mixed
with the 11 kc signal from the divide-by-ten-
circuit resulting in a frequency of 7.1001 mec,
which is mixed with the 10. 747 mc signal to
produce a frequency of 17. 8471 mc. If the out=
put from the 100 kc oscillator is assumed to be
4.553 mc, then the 100 kc injection frequency
would be 22.4001 mc. The 100 kc injection is
then also 100 cycles high. Therefore, when
the 1 and 10 kc injection frequency of 3.3981
mec (which is 100 cycles high) is subtractively
mixed in the low frequency mixer with the out-
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put from the mid frequency mixer (which is 100
cycles high), the error will be cancelled.
Therefore, since any error that existed in the
1 and 10 kc injection also exists in the 100 kc
injection, the error is cancelled during the
translation process.

4-36. The R-1051/URR can be tuned to 0. 5-kc
increments using the 000 and the 500 positions
of the CPS switch as well as any frequency in-
between, using the VERNIER position of the
CPS switch and the VERNIER control, both lo-
cated on the front panel. When the CPS switch
is in the 000 position, the phase-locked oscil-
lator output in the 500 cps oscillator circuit is
locked to 110 kc. Therefore, when the 11. 0-
ke signal (after division by ten) is mixed with
the 7. 089-mc error frequency, a frequency of
7.1000 mc is obtained. When the CPS switch
is in the 500 position, the output from the
phase-locked oscillator is locked to 115 kc.
Therefore, when the 11. 5 kc (after division by
ten) is mixed with the 7. 089 mc error fre-
quency, a frequency of 7. 1005 mc is obtained.
Therefore, the 100-kc injection frequency will
be 500 cps greater. Thus, the output from the
mid frequency mixer may be varied in 500 cps
increments. When the CPS switch is in the
vernier position, the output from the phase-
locked oscillator can be varied between 108 and
122 kc. As a result, the 7.1000 mc error fre-
quency can be varied between 7. 0998 and 7.1012
mc. Thus, the output from the mid-frequency
may be varied continuously between any two

1 kc increments.

4-37. The rf signal from the antenna is con-
verted to the 500-kc if. as follows: Assume
that the front panel controls are set for a fre-
quency of 13,492,500 cps (figure 4-2 for the
frequency translation of the R-1051/URR). The
1-mc injection corresponding to the selectedmc
digits (13) is 16.5 mc in the hi-band. The

16. 5-mc is additively mixed in the high fre-
quency mixer with 13,492,500 cps producing
29,992,500 cps which is filtered and applied to
the mid frequency mixer. Since the mc digits
(13) are in the hi-band and. the CPS switch is in
the 500 position, the 100-kc injection frequency
corresponding to the 100-kc digit (4) will be

32. 8005 mc, as shown in figure 4-2. The mid
frequency mixer subtractively mixes the
29,992,500 cps and the 32. 8005 mc thereby
producing a frequency of 2,808, 000 cps, which
is filtered and applied to the low frequency
mixer. The 1- and 10-kc injection is that fre-
quency of the 10 kc oscillator corresponding to
the 10-kc digit (9) minus that frequency of the

1 ke oscillator corresponding to the 1-kc digit
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(2). As shown on figure 4-2, this results in an
injection frequency (5.16 mc minus 1. 852 mc)
of 3.308 mc. The 3.308 mc is subtractively
mixed with the 2, 808,000 cps producingthe 500-
kc if. Similarly, any frequency between 2 and
30 mc may be translated into the 500-kc if.
4-38. POWER SUPPLIES.

4-39. The operating voltages for all circuits in
the R-1051/URR are produced by Power Supply
Electronic Assembly A2A8. The 105 to 125-
vac primary power is converted to dc voltages
of 110 volts (rf 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-1051/URR.

4-40. RADIO RECEIVER R-1051/URR,
TEST DATA.

4-41. Pertinent references and applicable test
data for the R-1051/URR are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Radio Receiver R-1051/URR, Servicing
Block Diagram, Figure 4-51.

c. Required Test Equipment:
(1) Oscilloscope, AN/USM-105A.

(2) RF Signal Generator, CAQI-606A.
(3) Electronic Multimeter, ME-6( )/U.

(4) Electronic Multimeter, CCVO-91CA.
(5) Multimeter, AN/PSM-4.

(6) Audio Signal Generator, AN/URM-
127.

(7) Frequency Meter, CAQI-524D.
(8) Frequency Standard, AN/URQ-9.

(9) Amplifier Test Set, TS-2132/WRC-1.

(10) Translator/Synthesizer, Test Set
TS-2133/WRC-1.

(11) Frequency Standard Test Set,
TS-2134/WRC-1.

(12) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

(13) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(14) Resistor, 600-ohms, 2-watts.
ORIGINAL
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LO-BAND
’ FILTER
= HIGH &0 LG MID Low 500 KC
INPUT -——» FREQUENCY FREQUENCY FILTER FREQUENCY LF.
MIXER HI HI MIXER MIXER OUTPUT
HI-BAND
FILTER
LO HI
Lo HI 100 100 KC Lo Lo Lo HI HI HI 10 10 KC 1and 10 KC 1 1 Ka
MCS KCS 0sC 000 CPS 500 CPS VERNIER 000 CPS 500 CPS VERNIER KCS 0sC INJ. KCS 0sC
2 17.5 0 4.553 22.4000 22. 4005 22.3998 to 22.4012 32. 4000 32.4005 32.3998 to 32. 4012 0 5.25 3.400 to 3.39! 0 1.85%0
3 16.5 1 4.653 22.5000 22.5005 22.4998 to 22.5012 32.5000 32.5005 32.4998 to 32.5012 1 5.24 3.390 to0 3.381 1 1.851
4 15.5 2 4.753 22.6000 22.6005 22.5998 to 22.6012 32.6000 32.6005 32.5998 to 32.6012 2 5.23 3.380 to 3.371 2 1.852
5 14.5 3 4.853 22.7000 22.7005 22.6998 to 22.7012 32.7000 32.7005 32.6998 to 32.7012 3 5.22 3.370 to 3.361 3 1.853
6 23.5 4 4.953 22.8000 22.8005 22.7998 to 22.8012 32.8000 32.8005 32.7998 to 32.8012 4 5.21 3.360 t0 3.351 4 1.854
7 12.5 5 5.053 22.9000 22.9000 22.8998 to 22.9012 32.9000 32.9005 32.8998 to 32.9012 5 5.20 3.350 to 3.341 5 1.855
8 11.5 6 5.153 23.0000 23.0005 22.9998 to 23.0012 33.0000 33.0005 32.9998 to 33.0012 6 5.19 3.340 t0 3.331 6 1.856
9 2.5 7 5.253 23.1000 23.1005 23.0998 to 23.1012 33.1000 33.1005 33.0998 to 33.1012 7 5.18 3.330t03.321 7 1.857
10 19.5 8 5.353 23.2000 23.2005 23.1998 to 23. 2012 33.2000 33.2005 33.1998 to 33.2012 8 5.17 3.320 t0 3.311 8 1.858
11 8.5 9 5.453 23.3000 23.3005 23.2998 to 23.3012 33.3000 33.3005 33.2998 to 33.3012 9 5.16 3.310 to 3.301 9 1.859
12 1.5
13 16.5
14 | 55 |
15 4.5 |
16 | 35 "
17 12.5
18 1125
19 10.5
2 9.5
21 8.5
22 2.5
23 35
24 5.5
2% 4.5
26 3.5
2z 1.5
28 8.5
29 9.5
Figure 4-2. Frequency Translation, Functional Block Diagram
8 voltages: itivity: 1 10 db S+ N (ssp);
d. Power Supply A2A8 voltages: e. Sensitivity: uv for N (SSB);
(1) +19.9 to +20.1 vdc. 2 uv (CW, FSK); 4 uv (AM)
(2) +27 to +32 vdc. f. Bandwidth: 3.2 ke (SSB); 7 ke (AM, CW)
(3) -28.5to -31.5 vdc. g. Adjustments:
(4) +103 to +117 vdc. (1) 20-volt Regulator (paragraph 5-4).
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(2) 5 MC Oscillator (paragraph 5-9).
(3) 500 CPS Lock (paragraph 5-14).
(4) BFO (paragraph 5-19).

(5) AGC Voltage (paragraph 5-24 and

5-29).
4-42. RADIO RECEIVER R-1051/URR,
CIRCUIT DESCRIPTIONS.
4-43. ANTENNA OVERLOAD, FUNCTIONAL
CIRCUIT DESCRIPTION.
4-44, The antenna overload circuit (figure 4-3)

consists of a diode (CR1), a relay driver (Q1),
and a relay (K1). This circuit, which forms a
part of Receiver Main Frame A2, protects the
receiver from high level input signals which
could cause damage to the input circuit of RF
Amplifier Electronic Assembly A2A4. The
following paragraphs describe the operation of
this circuit in detail.

4-45. The rf signal from the antenna passes
through closed contacts E9 and E5 of overload
relay K1 to rf amplifier V1. The rf signal is
also coupled through capacitor C1 and applied
to voltage divider R1, R2. The signal, which
is rectified by diode CR1 and filtered by ca-
pacitor Q1, becomes a negative voltage that is
applied to the base of relay driver Q1. Capaci-
tor C2 is a frequency compensating capacitor
to ensure a more nearly constant voltage at the
cathode of detector CR1 over the operating

NAVSHIPS 94841(A)
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frequency range. Capacitor C3 is an rf bypass
capacitor. Capacitor C4 functions as an rf
bypass. Resistor R4 and R5 develop the emit-
ter voltage for relay driver Q1. Resistor R3
is the base return resistor. If the dc voltage
is of sufficient amplitude, the base-emitter
junction will be forward-biased, and collector
current from the 28-vdc supply will flow
through the overload relay. The relay ener-
gizes, thereby interrupting the rf signal flow
from the antenna to rf amplifier V1.

4-46. ANTENNA OVERLOAD, TEST DATA.

4-47. Pertinent references and applicable test
data for the antenna overload circuit are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Required Test Equipment: Multimeter,
AN/PSM-4.

c. Antenna Overload, Component Location,
Figure 5-21.

4-48. RF AMPLIFIER V1, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-49. RF amplifier V1 circuit (figure 4-4),
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.

4-50. The signal from the antenna overload
circuit passes through contacts 6 and 8 of relay
A38K1 and is applied to the primary of trans-

E9

Cl RI CRI
RF SIGNAL N . —
7

0_’\T~o€5—» RF SIGNAL TO RF
E8 AMPLIFIER VI

Kl
OVERLOAD
RELAY

Ql

FROM ANTENNA I =
e
L ¢ _[cz R2

y

RELAY DRIVER

RS

+28VDC —»——= : &

Figure 4-3.

4-10

NOTE:
REF. DESIG. PREFIX A2A9.

Antenna Overload, Simplified Schematic Diagram
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|. REF. DESIG. PREFIX A2A4.

2. /\ SEE FIGURE 5-4FOR PART VALUES AND
REFERENCE DESIGNATIONS NOT SHOWN.

Figure 4-4. RF Amplifier VI, Simplified
Schematic Diagram
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former T1 in the megacycle assembly. The
megacycle assembly is composed of a double-
tuned circuit with capacity coupling. The sec-
ondary of transformer T1 forms a parallel-
tuned circuit with capacitor C2 in series with a
capacitance network comprised of capacitors
C19, C20 and the capacitors on circuit board
assemblies A30 and A31. The signal is coupled
from transformer T1 to transformer T2 by
capacitor C1. Transformer T2 forms a
parallel-tuned circuit with capacitor C3 in
series with a capacitance network comprised
of capacitors C8, C9 and the capacitors on cir-
cuit board assemblies A32 and A33 (crystal Y1
is not used).

4-51. A separate megacycle assembly (A2
through A29) is automatically switched into the
circuit for each setting of the MCS controls

(2 through 29 mc). The values of the compo-
nents on these assemblies are shown in chart
C on figure 5-4. For each of the ten settings
of the 100 kc (KCS) control, different combina
tions of capacitors on the A30 and A33 assem-
blies (C1 through C9 and C10 through C19) are
switched into the circuit. The values of these
components are shown in chart B on figure 5-4.
For each of the ten settings of the 10 ke (KCS)
control, different capacitors on the A31 and
A32 assemblies (C1 through C9) are switched
into the circuit. The values of these compo-
nents are shown in Chart A on figure 5-4.

4-52. The signal from the megacycle assem-
bly 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 A1R4. Plate voltage (110
vde) for rf amplifier V1 is applied through
decoupling resistor A1R4 and transformer T3.
The agc for rf amplifier V1 is applied to voltage
divider A1R1, Al1R2 from step agc circuit in
Receiver IF. /Audio Amplifier Electronic
Assembly A2A2 and/or A2A3. From the volt-
age divider, the agc is applied through resistor
R1 to the control grid of rf amplifier 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 A1R3. Capacitors C2, C3, C4, A2C1, and
A2C2 are rf bypass capacitors.

4-53. The output circuit of rf amplifier V1
consists of transformer T3, which forms a
parallel-tuned circuit with capacitor C4 in
series with a capacitance network comprised
of capacitors C11, C12 and the capacitors on
circuit board assemblies A34 and A35. The
same discussion as in paragraph 4-51 holds
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true for this tuned circuit except that the 100-
ke capacitors are located on the A34 assembly
and the 10-kc capacitors are located on the A35
assembly.

4-54. The rf input signal is amplified by rf
amplifier V1, for application to rf amplifier V2.

4-55. RF AMPLIFIER V1, TEST DATA.

4-56. Pertinent references and applicable test
data for rf amplifier V1 circuit are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. RF Amplifier Electronic Assembly,
Servicing Block Diagram, Figure 4-52.

c. RF Amplifier Electronic Assembly,
Schematic Diagram, Figure 5-4.

d. RF Amplifier Bias Circuit Board, Com-
ponent Location, Figure 5-52.

e. Megacycle Assemblies, Component
Location, Figures 5-34 through 5-50.

f. 100 KC Rotor Assemblies, Component
Location, Figures 5-55, 5-57, and 5-58.

g. 10 KC Rotor Assemblies, Component
Location, Figures 5-56 and 5-59.

h. Required Test Equipment:

(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.

(3) Amplifier Test Set, TS-2132/WRC-1.
(4) Electronic Multimeter, AN/USM-116.

(5) Multimeter, AN/PSM-4.

i. Refer to paragraph 1-17 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for rf
amplifier V1 megacycle assembly adjustments.

4-57. RF AMPLIFIER V2, FUNCTIONAL
CIRCUIT DESCRIPTION.
4-58. Rf amplifier V2 (figure 4-5), which
forms a part of RF Amplifier Electronic As-
sembly A2A4, amplifies the signal from rf
amplifier V1 for application to the high fre-
quency mixer in RF Translator Electronic
Subassembly A2A6A6. The following para-
graphs describe the operation of this circuit in
detail.
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I. REF. DESIG. PREFIX A2A4.

2. /\ SEE FIGURE 5-4 FOR PART VALUES AND REFERENCE
DESIGNATIONS NOT SHOWN.

Figure 4-5. RF Amplifier V2, Simplified Schematic Diagram

4-59. The signal from rf amplifier V1 is
coupled through capacitor C5 and parasitic
suppressor FL2, and is applied to the control
grid of rf amplifier V2. Screen voltage (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 A1R6, the primary rf
transformer T4, and parasitic suppressor
FL3. Capacitor C7 is an rf bypass capacitor.
The agc for rf amplifier V2 is applied to the
control grid through resistor R3 from the step
age circuit in Receiver IF. /Audio Amplifier
Electronic Assembly A2A2 and/or A2A3. The

4-14

agc varies the gain of the stage according to
the strength of the received signal. The cath-
ode bias for rf amplifier V2 is developed
across resistor A1R5. The output circuit for
rf amplifier V2 consists of transformer T4,
which forms a parallel-tuned circuit with
capacitor C5 in series with a capacitance net-
work comprised of capacitors C13, C14 and the
capacitors on circuit board assemblies A37 and
A36. The circuit description in paragraph 4-51
holds true for this tuned circuit except that the
100-kc capacitors are located on the A37 as-
sembly and the 10-kc capacitors are located on
the A36 assembly.
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4-60. The amplified signal from rf amplifier

V2 is applied to the high frequency mixer in
RF Translator Electronic Subassembly A2A6A6.

4-61. RF AMPLIFIER V2, TEST DATA.

4-62. Pertinent references and applicable test
data for rf amplifier V2 are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. RF Amplifier Electronic Assembly,
Servicing Block Diagram, Figure 5-52.

c. RF Amplifier Electronic Assembly,
Schematic Diagram, Figure 5-4.

d. RF Amplifier Bias Circuit Board, Com-
ponent Location, Figure 5-52.

e. Megacycles Assemblies, Component
Location, Figures 5-34 through 5-50.

f. 10 KC Rotor Assembly, Component
Location, Figure 5-59.

g. 100 KC Rotor Assembly, Component
Location, Figure 5-60.

h. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO0-91CA.
(3) Amplifier Test Set, TS-2132/WRC-1.
(4) Electronic Multimeter, AN/USM-116.
(5) Multimeter, AN/PSM-4.
i. Refer to paragraph 1-17 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for rf

amplifier V2 megacycle assembly adjustments.

4-63. HIGH FREQUENCY MIXER,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-64. The high frequency mixer (figure 4-6)
consists of first receiver mixer (Q2) and an
emitter follower (Q8). These circuits, which
form a part of RF Transliator Electronic Sub-
assembly A2A6A6, mix the signal from rf
amplifier V2 circuit in RF Amplifier Electronic
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Assembly A2A4 with the mc injection frequency
from the mc oscillator circuit in 1 MC Synthe-
sizer Electronic Subassembly A2A6A1. The
following paragraphs describe the operation of
this circuit in detail.

4-65. The mc injection signal is coupled
through capacitor C21 to the base of emitter
follower Q8. The base bias is provided by 20
vdc applied to voltage divider R10, R11, R13.
Resistor R55 provides the termination imped-
ance for the mc injection frequencies. Resis-
tor R10 and capacitor C6 provide decoupling

for emitter follower Q8. The emitter follower
isolates the mc oscillator from first receiver
mixer Q2 and provides a low-impedance source
for the mixer. The mc injection signal is a
frequency in the 2.5 to 23.5-mc range. The
output from emitter follower Q8 is developed
across resistor R12 and is coupled through
capacitor C8 and isolating resistor R8 to the
emitter of first receiver mixer Q2. The rf in-
put signal from rf amplifier V2 (2 to 30 mc) is
applied to limiters CR9 and CR10, which pre-
vent strong signals from overloading the follow-
ing stages. Resistor R52 and potentiometer R4
provide the termination impedance for the rf
input signal. Potentiometer R4 is adjusted
after assembly of the unit and during periodic
maintenance to ensure that all units will have
the same overall gain. A portion of the signal
across potentiometer R4 is coupled through
capacitor C5 to the base of first receiver mixer
Q2. The base bias is provided by 20 vdc ap-
plied to voltage divider R5, R9. Resistor R7
is the emitter resistor. Resistor R6 and
capacitor C4 provide decoupling for first re-
ceiver mixer Q2. The output circuit for first
receiver mixer Q2 consists of 20-mc filter FL1
and 30-mc filter FL2, each of which has a band-
width of 1 me. When the hi/lo band control line
is at ground potential (as determined by the code

generator), diode CR2 is forward-biased by 10
vdc applied through inductor L2, diode CR2,
and resistor R49. Diode CR7 is forward-biased
by 10 vdc applied through inductor E3, diode
CR7, and resistor R50. Therefore, in this
condition, the output from first receiver mixer
Q2 is coupled through capacitor C10 to 30-mc
filter FL2. All mixing products except the re-
quired mixing product are rejected in this filter,
resulting in a first if. between 29.5 and 30.5
mc. Since diode CR5 is forward-biased, the
output from 30-mc filter FL2 is coupledthrough
capacitors C12 and C19 to the mid frequency
mixer circuit. Diode CR5 is forward-biased
by 10 vdc applied through inductor L3, diode
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Figure 4-6.

CR5, and resistor R51.
control line is at 20 vdc,

When the hi/lo band
diodes CR3 and CR4

are forward-biased by 20 vdc applied through
inductor L1, and resistors R47 and R48. (The

cathode of diode CR3 has
through inductor L2, and

CR4 has 10 vdc appliedtoit through inductor L3.)

10 vdc applied to it
the cathode of diode

Therefore, in this condition, the output from
first receiver mixer Q2 is coupled through ca-

pacitor C9 to 20-mc filter FL1.

All the mixing

products except the required mixing product
are rejected in this filter, resulting in a first

if. between 19.5 and 20.5 mc.

Since CRS5 is

forward-biased, the output from 20-mc filter
FL1 is coupled through capacitors C11 and

C19 to the mid frequency

mixer circuit. Re-

sistor R18 provides the required ac load for
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High Frequency Mixer, Simplified Schematic Diagram

filters FL1 and FL2. Capacitor C18 provides
d-c isolation for resistor R18.

4-66. HIGH FREQUENCY MIXER,
TEST DATA.

4-67. Pertinent references and applicable test
data for the high frequency mixer are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. RF Translator Electronic Subassembly,
Servicing Block Diagram, Figure 4-53.

c. RF Translator Electronic Subassembly,
Schematic Diagram, Figure 5-11.
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d. RF Translator, Component and Test-
Point Location, Figure 5-101.

e. Required Test Equipment:
(1)

@)

RF Signal Generator, CAQI-606A.

Translator/Synthesizer Test Set
TS-2134/WRC-1.

(3) Heterodyne Voitmeter, Bruel and
Kjaer, 2005.

(4)

f. Refer to paragraph 3-36 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for high
frequency mixer adjustment procedures.

Multimeter, AN/PSM-4.

4-68. MID FREQUENCY MIXER, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-69. The mid frequency mixer (figure 4-7)
consists of second receiver mixer (Q3) and an
emitter follower (Q9). These circuits, which

NAVSHIPS 94841(A)

Paragraph
4-69d

form a part of RF Translator Electronic Sub-
assembly A2A6A6, mix the first if. signal from
the high frequency mixer with the 100 kc injec-
tion frequency from the hi-band/lo-band mixer/
amplifier circuit in 100 KC Synthesizer Elec-
tronic Subassembly A2A6A2 to produce a second
if. between 2.8 and 2.9 mc. The following
paragraph describes the operation of this circuit
in detail.

4-70. The 100 kc injection frequency is cou-
pled through capacitor C23 to the base of
emitter follower Q9. The base bias is pro-
vided by 20 vdc applied to voltage divider R15,
R17. Resistor R53 provides the termination
impedance for the 100 kc injection frequencies.
Resistor R14 and capacitor C22 provide decou-
pling for emitter follower Q9. The emitter
follower isolates the hi-band/lo-band mixer
amplifier circuit from second receiver mixer
Q3 and provides a low-impedance source for
the emitter circuit of the mixer. The 100 kc
injection frequency provides a signal in 100-kc
increments between 22.4 and 23. 3 mc or be-
tween 32.4 and 33.3 mc. The output from
emitter follower Q9 is developed across resis-
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Figure 4-7. Mid Frequency Mixer, Simplified Schematic Diagram
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tor R16 and is coupled through capacitor C25
and isolating resistor R22 to the emitter of
second receiver mixer Q3. The first if. input
from the high frequency mixer (19.5 to 20.5
mc or 29.5 to 30.5 mc) is applied to the base
of second receiver mixer Q3. The base bias
is provided by 20 vdc applied to voltage divider
R54, R19. Resistor R20 and capacitor C17
provide decoupling for second receiver mixer
Q3. Inductor L9 and capacitor C20 form a
series resonant circuits to eliminate (trap)

the second harmonic of the 29.5 to 30.5 mc
output from the high frequency mixer. The out-
put circuit of second receiver mixer Q3 con-
sists of filter FL3, which has a bandwidth from
2.8 to 2.9 mc. Therefore, this filter will reject
all the products from the mixer except the
desired difference frequency. Inductors L4
and L5 decouple the 10 vdc line. Diode CRS is
forward-biased by 20 vdc applied to the anode
through inductor L6 and resistor R33 and by
10 vdc applied to the cathode through inductor
L5 and filter FL3. Therefore, the outputfrom
filter FL3 will pass through diode CR8 to the
low frequency mixer. Resistor R28 provides
the required ac load for filter FL3. Capacitor
C30 provides dc isolation for resistor R28.

4-71. MID FREQUENCY MIXER, TEST
DATA.
4-T72. Pertinent references and applicable test

data for the mid frequency mixer are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. RF Translator Electronic Subassembly,
Servicing Block Diagram, Figure 4-53.

c. RF Translator Electronic Subassembly,
Schematic Diagram, Figure 5-11.

d. RF Translator, Component and Test
Point Location, Figure 5-101.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.

(2) Translator/Synthesizer Test Set,
TS-2134/WRC-1.

(3) Multimeter, AN/PSM-4.
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4-73. LOW FREQUENCY MIXER,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-74. The low frequency mixer (figure 4-8)
consists of third receiver mixer (Q6) and an
emitter follower (Q7). This circuit, which
forms a part of RF Translator Electronic Sub-
assembly A2A6A6, mixes the second if. signal
from the mid frequency mixer with the 1 and
10 kc injection frequency from the 1 and 10 kc
output mixer circuit in 1 and 10 KC Synthe-
sizer Electronic Subassembly A2A6A3, pro-
ducing a third if. of 500 kc. The following
paragraph describes the operation of this cir-
cuit in detail.

4-75. The 1 and 10 kc injection frequency is
coupled through capacitor C26 to the base of
emitter follower Q7. The base bias is pro-
vided by 20 vdc applied to voltage divider R23,
R24. Resistor R56 provides the termination
impedance for the 1 and 10kc injection frequen-
cies. Resistor R25 and capacitor C27 provide
decoupling for emitter follower Q7. The emitter
follower isolates the 1 and 10 kc output mixer
circuit from third receiver mixer Q6 and pro-
vides a low-impedance source for the emitter
circuit of the mixer. The 1 and 10 kc injection
signal is a frequency between 3. 301 and 3. 400
mc in 1-kc increments. The output from emitter
follower Q7 is developed across resistor R26
and is coupled through capacitor C29 and isolat-
ing resistor R30 to the emitter of third receiver
mixer Q6. The input from the mid frequency
mixer (2.8 to 2.9 mc) is coupled by capacitor
C31 to the base of third receiver mixer Q6.

The base bias is provided by 20 vdc applied to
voltage divider R32, R29. Resistor R31 is the
emitter resistor. The output circuit of third
receiver mixer Q6 is a 500-kc parallel-tuned
circuit consisting of capacitor C32 and the pri-
mary of transformer T1. Therefore, this
circuit will reject all products from the mixer
except the desired 500-kc difference frequency.
The 500 kc if. output signal is coupled through
transformer T1 and is applied to the mode gates
circuit in Receiver Mode Selector Electronic
Assembly A2A1,

4-76. LOW FREQUENCY MIXER, TEST
DATA.
4-T77. Pertinent references and applicable test

data for the low frequency mixer are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.
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Figure 4-8. Low Frequency Mixer, Simplified Schematic Diagram

b. RF Translator Electronic Subassembly,
Servicing Block Diagram, Figure 4-53.

c. RF Translator Electronic Subassembly,
Schematic Diagram, Figure 5-11.

d. RF Translator, Component and Test-Point
Location, Figure 5-101.

e. Required Test Equipment:

(1) RF Signal Generator, CAQI-606A.

(2) Translator/Synthesizer Test Set, TS-
2134/WRC-1.

(3) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(4) Multimeter, AN/PSM-4.

f. Refer to paragraph 3-36 in Technical
Manual forRepair of AN/WRC-1 and R-1051/URF
2N Modules, NAVSHIPS 95700, for low fre-
quency mixer adjustment procedures.

ORIGINAL

4-78. LSB FILTER, FUNCTIONAL CIRCUIT
DESCRIPTION.
4-79. LSB filter A2A1FL3 (figure 4-9), which

forms a part of Receiver Mode Selector Elec-
tronic Assembly A2A1l, filters the 500 kc LSB
if. signal from the low frequency mixer in RF
Translator Electronic Subassembly A2A6A6
and applies it to gain-controlled if. amplifier
A2A3A2. The LSB filter circuit is used only
during the LSB and ISB modes of operation.
The following paragraphs describe the opera-
tion of this circuit for each of the indicated
modes of operation.

4-80. LSB OPERATION. The 500 kc if.
signal is coupled by capacitor C1 to the cath-
odes of gating diodes CR1 and CR2 and to
coupling capacitor C7. In LSB mode, 20 vdc
is applied through resistors R3 and R7 to the
anodes of diodes CR1 and CR3 and through
resistors R3 and R6 to the anodes of diodes
CR2 and CR4. A ground is applied to the cath-
odes of diodes CR3 and CR4, producingforward
bias and effectively placing the ground on the
anode of diodes CR1, CR2, CR3, and CRA4.
Therefore, any portion of the if. signal passing
through diodes CR1 and CR2 will be shorted to
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Figure 4-9. Mode Gates and Filters, Simplified Schematic Diagram

ground. The if. signal is coupled through
capacitor C7 to LSB filter A2A1FL3. The

LSB filter is a mechanical filter which sup-
presses undesired signals, allowing only the
desired LSB signal to pass. Coupling capaci-
tor C7 is selected to provide an input to the
filter that is series resonant at 500 kc. Cou-
pling capacitor A2A1C2 provides an output
circuit for the filter that is series resonant at
500 kc. Resistor R5 is part of the biasing net-
work for gates CR1 and CR2 and also is part of
the input circuit tothe filters. Resistor A2A1R2
is the output termination for filter A2A1FL3.

4-81. ISB OPERATION. The lower sideband
portion of the ISB signal passes through the
LSB filter in the same manner as the LSB
signal. (Refer to paragraph 4-80.)

4-82. LSB FILTER, TEST DATA.

4-83. Pertinent references and applicable
test data for the LSB filter circuit are as
follows:

4-20

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver Mode Selector Electronic
Assembly, Servicing Block Diagram, Figure
4-54,

c. Receiver Mode Selector Electronic
Assembly, Schematic Diagram, Figure 5-2.

d. Required Test Equipment:
(1) Multimeter, AN/PSM-4.
(2) RF Signal Generator, CAQI-606A.

(3) Electronic Multimeter, CCVO-91CA.

(4) Cable Assemblies, W2 and W3.

(5) Common Electronic Circuit Test Set,
TS-2135/WRC-1.
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e. Mode Gates, Component and Test-Point
Location, Figure 5-23.

f. Receiver Mode Selector Electronic As-
sembly, Left Side View, Component Location,
Figure 5-22.

4-84. USB MODE GATE AND FILTER,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-85. The USB mode gate and filter (figure
4-9) consists of a gating diode (CR1) and a
USB filter (A2A1FL1). This circuit, which
forms a part of Receiver Mode Selector Elec-
tronic Assembly A2A1l, gates the 500 kc USB
if. signal from the low frequency mixer in RF
Translator Electronic Subassembly A2A6A6
through the USB filter to gain-controlled if.
amplifier A2A2A2. The USB mode gate and
filter circuit is used only during the USB, ISB,
or FSK modes of operation. The following
paragraphs describe the operation of this cir-
cuit for each of the indicated modes of operation.

4-86. USB OPERATION. The 500 kc if. signal
applied to the mode gates is coupled by capaci-
tor C1 to the cathodes of gating diodes CR1 and
CR2. In USB, ISB, and FSK modes, gating
diode CR1 is forward-biased by 20 vdc applied
through resistors R3 and R7 to its anode and
by the ground applied through resistor R5 to

its cathode. The 20 vdc is also applied through
resistors R3 and R6 to the anodes of diodes
CR2 and CR4. A ground is applied to the cath-
ode of diode CR4, producing forward bias and
effectively placing the ground on the anodes of
diodes CR2 and CR4. Diode CR2 is reverse-
biased due to the ground on its anode and
approximately 7.3 vdc on its cathode (figure
5-2). The if. signal will pass through forward-
biased diode CR1 and be rejected by reverse-
biased diode CR2. The if. signal is then
coupled through capacitor C5 to USB filter
A2A1FL1. The USB filter is a mechanical

filter that suppresses undesired signals, allow-
ing only the desired signal to pass. Coupling
capacitor C5 is selected to provide an input
circuit for the filter that is series resonant at
500 kc. Coupling capacitor A2A1C1 provides an
output circuit for the filter that is series reso-
nant at 500 kc. Resistor A2A1R1 is the termi-
nating resistor for filter A2A1FL1.

4-87. ISB OPERATION. The upper-sideband
portion of the ISB signal passes through the
USB mode gate and filter in the same manner
as the USB signal (refer to paragraph 4-86).
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4-88. FSK OPERATION. The FSK signal
passes through the USB mode gate and filter in
the same manner as the USB signal (refer to
paragraph 4-86).

4-89. USB MODE GATE AND FILTER, TEST
DATA.

4-90. Pertinent references and applicable test
data for the USB mode gate and filter circuit
are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver Mode Selector Electronic
Assembly, Servicing Block Diagram, Figure
4-54,

c. Receiver Mode Selector Electronic
Assembly, Schematic Diagram, Figure 5-2.

d. Required Test Equipment:
(1) Multimeter, AN/PSM-4.
(2) RF Signal Generator, CAQI-606A.
(3) Electronic Multimeter, CCVO-91CA.

(4) Cable Assemblies, W2 and W3.

(5) Common Electronic Circuit Test Set, TS-

2135/WRC-1.

e. Mode Gates, Component and Test-Point
Location, Figure 5-23.

f. Receiver Mode Selector Electronic As-
sembly, Left Side View, Component Location,
Figure 5-22.

4-91. AM MODE GATE AND FILTER, FUNC-

TIONAL CIRCUIT DESCRIPTION.

4-92. The AM mode gate and filter (figure 4-9)
consists of a gating diode (CR2) and an AM
filter (A2A1FL2). This circuit, which forms a
part of Receiver Mode Selector Electronic
Assembly A2A1, gates the 500 k¢ AM if. signal
from the low frequency mixer in RF Translator
Electronic Subassembly A2A6A6, through the
AM filter to gain-controlled if. amplifier
A2A2A2. The AM mode gate and filter circuit
is used only during the AM and CW modes of
operation. The following paragraphs describe
the operation of this circuit for each of the indi-
cated modes of operation.
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4-93. AM OPERATION. The 500 kc if. signal
applied to the mode gates is coupled by ca-
pacitor C1 to the cathode of gating diodes CR1
and CR2. In the AM and CW modes, gating
diode CR2 is forward-biased by 20 vdc applied
through resistor R3 and R6 to its anode and by
ground applied through resistor R5 to its
cathode. The 20 vdc is also applied through
resistors R3 and R7 to the anodes of diodes
CR1 and CR3. A ground is applied to the
cathode of diode CR3, producing forward bias
and effectively placing the ground on the anodes
of diodes CR1 and CR3. Diode CR1 is reverse-
biased by the ground on its anode and approxi-
mately 7.3 vdc on its cathode (figure 5-2). The
if. signal will pass through forward-biased
diode CR2 and be rejected by reverse-biased
diode CR1. The if. signal is then coupled
through capacitor C6 to AM filter A2A1FL2.
The AM filter is a mechanical filter which sup-
presses the undesired signals, allowing only
the desired signal to pass. Coupling capacitor
C6 is selected to provide an input circuit for
the filter that is resonant at 500 kc. Coupling
capacitor A2A1C1 provides an output circuit
for the filter that is series resonant at 500 kc.

4-94. CW OPERATION. The CW signal passes
through the AM mode gate and filter in the same

manner as the AM signal (refer to paragraph
4-93).

4-95. AM MODE GATE AND FILTER, TEST

DATA.

4-96. Pertinent references and applicable
test data for the AM mode gate and filter cir-
cuit are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver Mode Selector Electronic
Assembly, Servicing Block Diagram, Figure
4-54.

c. Receiver Mode Selector Electronic
Assembly, Schematic Diagram, Figure 5-2.

d. Required Test Equipment:
(1) Multimeter, AN/PSM-4.
(2) RF Signal Generator, CAQI-606A.
(3) Electronic Multimeter, CCVO-91CA.
(4) Cable Assemblies, W2 and W3.
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(5) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

e. Mode Gates, Component and Test Point
Location, Figure 5-23.

f. Receiver Mode Selector Electronic As-
sembly, Left Side View, Component Location,
Figure 5-22.

4-97. GAIN-CONTROLLED IF. AMPLIFIER,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-98. The gain-controlled if. amplifier (figure
4-10) consists of four stages of if. amplifica-
tion (Q1, Q4, Q5, and Q6), the gain of which is
controlled by two variable attentuators (Q2 and
Q3). These circuits, which form a part of
Receiver IF. /Audio Amplifier Electronic As-
sembly A2A2 and A2A3, amplify the 500 kc if.
signal from mode gates A2A1 to a level suitable
for use in the product or AM detector circuits.
The gain-controlled if. amplifier in assembly
A2A2 is used during the USB, FSK, AM, and
CW modes of operation. The gain-controlled
if. amplifier in assembly A2A3 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.

4-99. The 500-kc if. signal from the mode
gates circuit, is coupled to the base of ampli-
fier Q1 by capacitor C1. Operating voltages
for amplifier Q1 are developed from the posi-
tive 20 vdc applied to voltage divider R1, R2,
and emitter resistor R3. The amplified output
from amplifier Q1 is developed across the tune
circuit consisting of capacitor C3 and the pri-
mary of transformer T1. Transformer T1
couples the amplified if. signal to a voltage
divider network consisting of resistor R5 and
attenuator Q2. The action of the age voltage
upon the combined circuits of attenuators Q2
and Q3 results in a nearly constant output from
if. amplifier Q4. Agc-controlled attenuator Q2
acts as a variable shunt resistance to control
the if. signal input level to amplifier Q4. At-
tenuator 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 attenuator Q2 through voltage divider
R6, CR1, and R7. Diode CR1 is a silicon diode
used for temperature compensation. An in-
crease in temperature that would normally in-
crease the rate of conduction of attenuator Q2

ORIGINAL



R-1051/URR
TROUBLE SHOOTING

NAVSHIPS 94841(A)

Figure
4-10

Q3
+20V DC RECEIVE .28 1 +20VDC
MODE SELECTOR T +20VOCRECEVE ATTENUATOR RECEIVE
SWITCH ON RECEIVER o = R
FRONT PANEL §E = !

1 R393
(h >
RIS R3S RS SRIO SRi2
< < cg
‘P ?r!' Er| ©2 €
LIFI 3
LF INPUT FROM f{' —{C—
THE MODE GATES & e =
(A2AIAI) Q4
LE AMPLIFIER
L
R2%
GRD s | |
= AGC VOLTAGE 4 = = 4
FROM THE STEP
AGC CIRCUIT
(A2A2A1 OR A2A3AI)
+20V DC +20V DC +20V DC
RECEIVE RECEIVE RECEIVE
j}
) | RIS S
R|4§» SRI6
Oﬁ
i ci2
gmr T
T2 S T3 e
BALANCED
gl i€ : ao3 LF OUTPUT TO
S > R23 pRODUCT DETECTOR
s i SRi8 b—> AND AM DETECTOR
RI3 0;
P. IF 4 IE
= = RISSAMPLIFIER = = R20g AMPLIFIER=
S00KC LF. TO THE NOTE:
bt STEP AGC CIRC:UIT REF. DESIG. PREFIX
(A2A2A1 OR A2A3Al) A2A3A2 OR A2A2A2.
Figure 4-10. Gain Controlled IF. Amplifier, Simplified Schematic Diagram
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will also lower the forward resistance of diode
CR1. This results in a lower voltage at the
base of attenuator Q2, thereby compensating
for the temperature change. The collector-
emitter circuit of attenuator Q2 acts as a
variable shunt resistor with the resistance that
varies inversely with the if. signal strength.

A strong if. signal causes an increase in the
agc voltage, which is applied to the base of
attenuator Q2. This results in a larger forward
bias on attenuator Q2, causing a higher rate of
conduction. This causes a reduction in the
level of the 500-kc if. signal that is coupled to
the base of amplifier Q4 by capacitor C7.

4-100. The voltage dropped across resistor

R8 varies with the rate of conduction of attenua-
tor Q2. Therefore, increased conduction in-
creases the voltage drop and decreases the
voltage across voltage divider R38, R39. This
results in a reduced forward bias, a reduced
rate of conduction, and an increased collector-
emitter resistance for attenuator Q3. These
actions increase the degeneration in the circuit
of amplifier Q4. When the if. signal disappears,
the level of the agc voltage drops, biasing at-
tenuator Q2 to cutoff. This causes a reduced
voltage drop across resistor R8, and an in-
creased voltage across divider network R38,
R39. The resulting increase in forward bias

on attenuator Q3 will increase its rate of con-
duction, resulting in a decreased collector-
emitter resistance and a decrease in the
degeneration in the circuit of amplifier Q4.

4-101. The output from voltage divider R5, Q2
is coupled to the base of amplifier Q4 by ca-
pacitor C7. Operating voltage for amplifier
Q4 is developed from the positive 20 vdc ap-
plied to voltage divider R10, R11, and emitter
resistor R12. The amplified output from am-
plifier Q4 is developed across the tuned cir-
cuit consisting of capacitor C8 and the primary
of transformer T2.

4-102. The output from transformer T2 is
coupled to the base of amplifier Q5 by capaci-
tor C10 and is applied to the step agc circuit.
Resistor R13 serves as the load resistor for
transformer T2 and increases the bandwidth of
the circuit. Operating voltage for amplifier
Q5 is developed from the positive 20 vdc ap-
plied to voltage divider R14, R15, and emitter
resistor network R16 and R17. A small amount
of degeneration (developed by resistor R17) is
used to increase the stability of amplifier Q5.
The amplified output from transistor Q5 is
developed across the tuned circuit consisting
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of capacitor C11 and the primary of transformer
T3.

4-103. The amplified if. signal at the second-
ary of transformer T3 is coupled to the base of
Q6 by capacitor C13. Resistor R18 serves as
the load resistor for transformer T3 and in-
creases the bandwidth of the circuit. Operat-
ing voltage for Q6 is developed from the posi-
tive 20 vdc applied to voltage divider R19, R20
and emitter resistors R21 and R22. Amplifier
Q6 is the last stage of amplication in the gain-
controlled if. amplifier. The gain of amplifier
Q6 is controlled by the amount of degenerative
feedback developed by potentiometer R22. The
output from amplifier Q6 is developed across
the tuned circuit consisting of capacitor C14
and the primary of transformer T4. The
center-tapped secondary of transformer T4
develops a balanced output across load resistor
R23. Transformer T4 couples the if. output to
the product and AM detector circuits.

4-104. GAIN-CONTROLLED IF. AMPLIFIER,
TEST DATA.
4-105. Pertinent references and applicable

test data for the gain-controlled if. amplifiers
are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver IF./Audio Amplifier Electronic

Assembly, Servicing Block Diagram, Figure
4-55,

d. Gain-Controlled IF./ Audio Amplifier,
Component and Test-Point Location, Fig-
ure 5-31.

f. Required Test Equipment:

(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, ME-6( )/U.
(3) Oscilloscope, AN/USM-105A.

(4) Multimeter, AN/PSM-4.

(5) Cable Assembly, WI.

(6) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

g. Gain-Controlled IF. Amplifiers, Adjust-
ments, Paragraph 5-47.
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4-106. PRODUCT DETECTOR, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-107. Product detector (figure 4-11) consists
of two transistor stages (A3Q1 and A3Q2) con-
nected in a balanced mixer configuration. This
circuit, which forms a part of Receiver IF./
Audio Amplifier Electronic Assembly A2A2
and A2A3, extracts intelligence from the USB,
LSB, ISB, or FSK 500 kc-if. signals. The
product detector in assembly A2A2 is used
during the USB and FSK modes of operation.
The product detector in assembly A2A3 is used
during the LSB mode of operation. Both
product detectors are used during the ISB

mode of operation. Neither product detector is
used during the AM or CW modes of operation.
The following paragraphs describe the opera-
tion of the product detector circuits in detail.

4-108. The base operating voltage for tran-
sistors 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. Resistor A2R23 is the load
resistor for 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

+20v DC
RECEIVE
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panel. (The emitter operating voltage for the
product detector in assembly A2A2 is present
only during the USB, FSK, 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-kc if.
signals coupled to the bases of the product
detector transistors are of equal magnitude,
but 180 degrees out of phase with each other.

4-109. A 500-kc injection signal from 500 kc
gate A2A1A2 is coupled to the emitters of
transistors A3Q1 and A3Q2 by capacitors
A3C1 and A3C4, respectively. Resistors
A3R1 and A3R3 provide isolation between the
emitters of transistors A3Q1 and A3Q2. The
500-kc injection and 500-kc 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 indivi-
dual signals. Capacitors A3C2 and A3C3 by-
pass 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 can-
celling of the 500-kc carrier and 500-kc if.
signals. Transformer A3T1 has an audio fre-
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Figure 4-11. Product Detector,
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quency response that will attenuate (into the
noise region) any of the rf signals not previ-
ously cancelled. The difference of the two sig-
nals 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 on the front panel by trans-
former A3TI1.

4-110. PRODUCT DETECTOR, TEST DATA.
4-111. Pertinent references and applicable
test data for the product detector circuit are

as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver IF./Audio Amplifier Electronic
Assembly, Servicing Block Diagram, Figure
4-55.

c. Receiver IF. /Audio Amplifier Electronic
Assembly, Schematic Diagram, Figure 5-3.

d. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.

(2) Electronic Multimeter, ME-6( )/U.

20V DC AM/CW FROM
MODE SELECTOR SWITCH
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(3) Multimeter, AN/PSM-4.
(4) Cable Assembly, W1.

(5) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

e. Product/AM Detectors, Component Loca-
tion, Figure 5-29.

4-112. AM DETECTOR, FUNCTIONAL
CIRCUIT DESCRIPTION,

4-113. The AM detector (figure 4-12) consists
of an if. amplifier (A3Q3), a diode detector
(A3CR2), and an audio amplifier (A1Q9). These
circuits, which form a part of Receiver IF./
Audio Amplifier Electronic Assembly A2A2
and A2A3, extract the intelligence from the
500-kc 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 opera-
tion. The AM detector circuit in A2A3 is not
used in any mode of operation. The following
paragraphs describe the operation of the AM
detector circuit in detail.

4-114. The 500-kc if. signal is coupled to the
base of transistor A3Q3 by transformer A2T4,
The base operating voltage for transistor

(ON A2A2 ONLY-OPEN
PIN ON A2A3)

+20V DC A3
RECEIVE v A3
A2 l A303
R24 3 LF AMPLIFIER .
$ Al
A2T4 2 R29
500 KC +20V DC
FROM GAIN- A2 RECEIVE
CONTROLLED LF R23 s Al Al
AMPLIFIER E Al $R30 T°CI3
(A2A2A2) 3 R27 =
: Al
A2 < 1 A2 ci2
R25 ci6 = (7~
i I ; )}t I\ ’ 70 [USB LINE LEVEL
-7 i CONTROL
el - (SEE FIGURE 4-11)
AUDIO AMPL
INPUT FROM THE
BFO AND AMPLIFIER =o— 4 NOTE:
(A2A1A3) St REF. DESIG. PREFIX A2A2 OR A2A3.
Figure 4-12. AM Detector, Simplified Schematic Diagram
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A3Q3 (developed by voltage divider A2R24,
A2R25 from the 20 vdc applied to it from re-
lay A2K3 on the main frame) is applied through
the secondary of transformer A2T4. The emit-
ter operating voltage for amplifier A3Q3 is the
20 vdc applied through diode A3CR1 and resis-
tor A3R5 from the Mode Selector switch on the
front panel. Diode A3CR1 prevents any inci-
dental 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 amplified output from am-
plifier A3Q3 is developed across the tuned cir-
cuit consisting of capacitor A3C6 and inductor
A3L1l. In the CW mode of operation, the BFO
signal from Receiver Mode Selector Electronic
Assembly A2A1 is mixed with the 500-kec if.
signal in the tuned circuit. The output from the
tuned circuit is detected by diode A3CR2. Ca-
pacitor A3C7 bypasses any rf passed by diode
A3CR2 to ground. This ensures that the ac
voltages developed across A3R36 will be the
voice signals extracted from the AM signal or
the audio difference between the 500-kc if. and
the BFO frequency during the CW mode of
operation.

4-115. The audio signals developed across
resistor A3R6 are coupled to the base of am-
plifier A1Q9 by capacitor A1C12. The base
operating voltage for amplifier A1Q9 is devel-
oped by voltage divider A1R27, A1R28 from the
positive 20 vde applied to it from relay A2K3 on
the main frame. The emitter operating volt-
age is applied through emitter resistors A1R29
and A1R30 from the 20 vdc present at the Mode
Selector switch on the front panel. Degenera-
tion (developed by resistor A1R30)controls the
gain and improve the distortion characteristics
of amplifier A1Q9. The amplified output of am-
plifier A1Q9 is applied tothe USB LINE LEVEL
control on the front panel (see figure 4-11).

4-116. AM DETECTOR, TEST DATA.

4-117. Pertinent references and applicable test
data for the AM detector circuit are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver IF./Audio Amplifier Electronic
Assembly, Servicing Block Diagram, Figure
4-55,

c. -Receiver IF./Audio Electronic Assembly,
Schematic Diagram, Figure 5-3.
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d. Receiver IF./Audio Electronic Assembly,
Adjustments, Paragraph 5-47.

e. Product/AM Detectors, Component Lo-
cation, Figure 5-29.

f. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, ME-6( )/U.
(3) Multimeter, AN/PSM-4.
(4) Cable Assembly, WI1.

(5) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

g. AM Detector, Adjustments, Paragraph
5-47.
4-118. AUDIO AMPLIFIER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-119. Audio amplifier (figure 4-13) consists
of an audio amplifier (Q7), an emitter follower
(Q8), and a push-pull amplifier (Q9, Q10).
These circuits, which form a part of Receiver
IF./Audio Amplifier Electronic Assembly 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 amplifier
portion of assembly A2A2 is used during the
USB, FSK, 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.

4-120. The audio signals present at the USBor
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-1051/URR. The oper-
ating voltage for amplifier Q7 is developed by
voltage 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 frunt panel. Capacitor C18 and resistor
R26 perform a decoupling function to prevent
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Figure 4-13. Audio Amplifier, Simplified Schematic Diagram

any fluctuations in line voltage from affecting
the operation of amplifier Q7. Capacitor C20
is an emitter bypass capacitor. Negative feed-
back is produced by coupling the output from
transformer T6 back to the emitter of amplifier
Q7 through capacitor C19. Resistors R30 and
R31 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.

4-121. The amplified audio output from ampli-
fier 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 pro-
vides the necessary isolation and impedance
matching between amplifier Q7 and the push-
pull amplifier Q9, Q10. Resistor R33 is the
collector resistor, which is bypassed by capac-
itor C22. The output from emitter follower Q8

4-28

is developed across the primary of trans-
former T5.

4-122, Transformer T5 couples the output
from emitter follower Q8 to the bases of push-
pull amplifiers Q9 and Q10. The base operat-
ing voltage for the push-pull amplifier is de-
veloped 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 amplifier is the positive 28 vdc from tune
relay A2K1 (on the main frame), which is
applied through resistor R37 and the primary
of transformer A2A2T1 or A2A3T1. The 28 vdc
is interlocked through relay A2K1 to enable the
audio output to be shut off when the R-1051/URR
is being tuned. This prevents 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 head-
set, and to the J-1265/U for driving a remote
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speaker., The USB or LSB LINE LEVEL meter
is connected across the remote audio output.
This meter provides an indication of the level
of audio on the remote output lines. The USB
or LSB LINE LEVEL switches select the meter
range to be used.

4-123. AUDIO AMPLIFIER, TEST DATA.
4-124. Pertinent references and applicable
test data for the audio amplifier circuit are as

follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Receiver IF./Audio Amplifier Electronic

Assembly, Servicing Block Diagram, Figure
4-55.

c. Receiver IF./Audio Amplifier Electronic
Assembly, Schematic Diagram, Figure 5-3.

d. Gain-Controlled IF./Audio Amplifier,
Component Location, Figure 5-31.

e. Required Test Equipment:
(1) Audio Signal Generator, AN/URM-127.
(2) Electronic Multimeter, CCVO-91CA.
(3) Multimeter, AN/PSM-4.
(4) Cable Assembly, W1.

(5) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

20VDC(ALL MODES)FROM
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4-125. 500 KC GATE, FUNCTIONAL CIR-

CUIT DESCRIPTION.

4-126. The 500 kc gate (CR1, figure 4-14),
which forms a part of Receiver Mode Selector
Electronic Assembly A2A1, gates the 500-kc
if. signal from the 1 mc divide-by-two circuit
in Frequency Standard Electronic Assembly A2A5
to the product detector circuit in Receiver IF./
Audio Amplifier Electronic Assemblies A2A2
and/or A2A3. The 500 kc gate circuit is used
only during the LSB, FSK, USB, or ISB modes
of operation. The following paragraphs de-
cribe the operation of this circuit for each of
the indicated modes of operation in detail.

4-127. LSB, FSK, USB, and ISB OPERATION.
The 500-kc 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 gate CR1 is removed from the circuit. In
LSB, FSK, USB, and ISB modes, 20 vdc is ap-
plied to voltage divider R1, R5, R6 and voltage
divider R2, R3, R4. This produces 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. Re-
placing the diode would result in forward bias-
ing. Since the gate is forward-biased, the 500-
kc if. signal is allowed to pass and is coupled
by capacitor C4 to the product detector to be
used in demodulating.

4-128. AM and CW OPERATION. In AM and
CW modes, gating diode CR1 is reverse-biased
by removing the 20 vdc from voltage divider

MODE SELECTOR SWITCHON —» e T
FRONT PANEL RI 2
T
20V DC (LSB,FSK,USB,ISB) R2
FROM MODE SELECTOR > "M—tg- !
SWITCH ON FRONT PANEL ¢l $R6
T R3
CRI c4
?38 'B?VTSSE‘B?.‘S : ) s > ) S500KC TO THE PRODUCT
(P/0 A2AS5AI) c2 i DETECTOR (A2A2A2-A3)
R4 2 RS )
1 1
- S00KC TO THE PRODUCT
DETECTOR (A2A3A2-A3)
NOTE:

Figure 4-14.
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500 KC Gate, Simplified Schematic Diagram
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R2, R3, R4, thereby preventing the 500 ke

from being passed.

4-129. 500 KC GATE, TEST DATA.,

4-130. Pertinent references and applicable
test data for the 500 kc gate circuit are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Receiver Mode Selector Electronic As-
sembly, Servicing Block Diagram, Figure
4-54,

c. Receiver Mode Selector Electronic As-
sembly, Schematic Diagram, Figure 5-2.

d. Required Test Equipment:
(1) Multimeter, AN/PSM-4.
(2) Cable Assemblies, W2 and W3,

(3) Common Electronic Circuit Test Set,
TS-2135/WRC-1.

e. 500 KC Gate, Component and Test-Point
Location, Figure 5-25.

4-131. STEP AGC, FUNCTIONAL CIRCUIT

DESCRIPTION.

4-132. The step agc circuit (figure 4-15) con-
sists of two if. amplifiers (Q7, Q8), a time
detector (CR5), a hang detector (CR4), a
coincidence detector (Q6), a switch (Q5), an
emitter follower (Q4), and three dc amplifiers
(Q1, Q2, Q3). These circuits, which form a
part of Receiver IF/Audio Amplifier Electronic
Assembly A2A2 and A2A3, produce the auto-
matic gain control (agc) voltages, which are
used in the gain-controlled if. amplifier cir-
cuits and the rf amplifier circuit. (Refer to
paragraphs 4-59 and 4-99.) The step agc por-
tion of assembly A2A2 is used during the USB,
AM, FSK, and CW modes of operation. The
step agc portion of 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.

4-133. The 500-kc if. output from gain-
controlled if. amplifier A2Q4 (paragraph
4-102) is coupled to the base of if. amplifier
Q8 by capacitor C4. The operating voltage for
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if. amplifier Q8 is developed by voltage divider
R23, R26 and emitter resistor R22 from the
positive 20 vdc applied to them from the Mode
Selector switch on the front panel. The ampli-
fied output from amplifier if. Q8 is developed
across the tuned circuit consisting of capacitor
C10 and the primary of transformer T2. Re-
sistors R24 and R25 function together to in-
crease the bandwidth of the amplifier circuit.
The gain of if. amplifier Q8 is controlled by
potentiometer R25. Capacitor C11 is the emit-
ter bypass capacitor.

4-134. 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 volt-
age for if. amplifier Q7 is developed by voltage
divider R20, R21 and emitter resistor R18
from the 20 vdc applied from the Mode
Selector switch on the front panel. The am-
plified 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.

4-135. 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 capacitor C3. The resistive
network consisting of resistors R16, R15, and
thermistor 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 coincidence 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 voltage at capacitor C5 is the base bias
for coincidence detector Q6.

4-136. When a signal is present, coincidence
detector Q6 is back-biased, due to the voltage
(1. 2E) on the base and the voltage (E) on the
emitter. When the antenna signal is removed,
capacitor C5 discharges through resistor R19,
and capacitor C3 discharges through the high
input impedance of emitter follower Q4. After
a discharge time of approximately 600 milli-
seconds duration, the voltage on capacitor C5
and capacitor C3 are equal, thereby forward-
biasing coincidence detector Q6, and causing it
to conduct. Capacitors C3 and C5 then dis-
charge very rapidly to ground, through the
small emitter-to-collector resistance of coin-
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cidence detector Q6. If, during this process,
new signal information is received, the step
agc circuit will immediately reset itself on the
new information, as described above.

4-137. Due to the continuous nature of an FSK
signal, a shorter hang time for the agc voltage
is desired. This is accomplished by reducing
the RC time constant in the time detector cir-
cuit. In the FSK mode of operation, a positive
20 vdc is applied to voltage divider R13, R14
from the Mode Selector switch on the front
panel. Since the emitter of switch Q5 is at
ground potential, the voltage applied to the base
by voltage divider R13, R14 forward-biases
switch Q5, causing it to conduct. This termi-
nates resistor R17 at ground through the small
collector-to-emitter resistance of switch Q5.
Therefore, the discharge path for capacitor
C5 is now through the parallel combination of
resistors R17 and R19. Since the values of
resistors R17 and R19 are identical, the
discharge time for capacitor C5 is one-half of
that given for the other modes of operation.

4-138. The strength of the input signal deter-
mines the level to which capacitor C3 charges
and, thereby, determines the base bias on emit-
ter follower Q4. The hang time of the hang
detector and time detector circuits are of suf-
ficient duration so that the charge across ca-
pacitor C3 remains relatively constant during
the reception of intermittent voice signals. The
collector voltage for emitter follower Q4 is ap-
plied directly from the Mode Selector switch on
the front panel. The RF GAIN control is nor-
mally set at a maximum sensitivity position
(ground). Therefore, when a signal is present,
the charge on capacitor C3 will forward-bias
emitter follower Q4, causing it to conduct.
This results in a voltage across resistor R12,
which is the base bias for dc amplifier Q3. The
collector voltage for dc amplifier Q3 is devel-
oped across resistor R11 from the positive 20
vdc applied to it from the Mode Selector switch
on the front panel. Since the emitier 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 required
agc voltage. Resistor R9 and capacitor C2
constitute an RC network to filter any leakage
(500-kc if.) signal from the agc voltage.

4-139. With no signal output, the collector of
dc amplifier Q3 is biased at 20 vdc. This
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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 resultiag
voltage drop across resistor R11. Therefore,
with an increase in signal strength, the voltage
drop across resistor R11 will increase, 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 sensitivity to weak signal recep-
tion, and the application of an agc voltage to
these circuits tends to decrease this weak sig-
nal capability, it is desirable to delay the ap-
plication of agc to the rf amplifier circuits un-
til the received signal strength has reached a
sufficient signal-te-noise ratio. Therefore,
diodes CR2 and CR3 are placed in the emitter
circuit of dc amplifier Q2. Together, these
diodes drop the emitter voltage of 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 resis-
tor R11 before dc amplifier Q2 becomes
forward-biased and conducts. Therefore, the
agc threshold for the rf amplifier circuits is at
a higher signal input level than that of the if.
amplifier circuit. The RF GAIN control is
used to desensitize the rf and if. amplifier cir-
cuits during strong signal receptions. When
the RF GAIN control is varied, a dc voltage
between 0 and 5 volts is applied to the base of
dc amplifier Q2 through resistor R12, thus
forcing dc amplifier Q2 to conduct even in the
absence of if. signals. The conduction thus
caused will be of sufficient magnitude to over-
ride the normal if. and rf agc thresholds, re-
sulting in no delay in the application of the two
agc voltages.

4-140. When dc amplifier Q2 conducts, the
output voltage is developed across resistors
R5 and R6. This voltage serves as the base
bias for dc amplifier Q1 and may be varied by
potentiometer R6. Capacitor C1 attenuates
any 500-kc if. signal leakage. The operating
voltage for dc amplifier Q1 is developed by
voltage divider R3, R4 from the positive 20 vdc
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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, unless the RF GAIN control
has been adjusted. This saturates dc ampli-
fier Q1, resulting in zero or slightly positive
voltage at the collector. Diode CR1 prevents any
positive levels from being applied to the rf am-
plifier circuits. The voltage on the collector of
dc amplifier Q1 is the agc voltage for the rf
amplifier circuits. As the signal strength in-
creases, the output from dc amplifier Q2 in-
creases, decreasing the forward-biasing of dc
amplifier Q1. The collector of dc amplifier Q1
goes more negative as the signal strength in-
creases. When the signal strength is of suf-
ficient magnitude to cut off dc amplifier Q1,
the -30 vdc will be the agc voltage applied to
the rf amplifier circuit. If the RF GAIN con-
trol is set to some position other than for
maximum sensitivity, the conduction of dc am-
plifier Q1 will no longer be dependent only on
the signal strength.

4-141. STEP AGC, TEST DATA.

4-142. Pertinent references and applicable
test data for the step AGC circuit are as fol-
lows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Receiver IF./Audio Amplifier Electronic
Assembly, Servicing Block Diagram, Figure
4-55,

c. Receiver IF./Audio Electronic Assem-
bly, Schematic Diagram, Figure 5-3.

d. Step AGC, Adjustments, Paragraphs
5-24 and 5-29.

e. Step AGC, Component and Test-Point
Location, Figure 5-28.

f. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, ME-6 ( )/U.
(3) Multimeter, AN/PSM-4.
(4) Cable Assembly, W1.
(5) Common Electronic Circuit Test Set,

TS-2135/WRC-1.
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4-143. BFO AND AMPLIFIER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-144. The BFO and amplifier (figure 4-16)
consists of a modified Colpitts oscillator (Q1)
and an amplifier (Q2). These circuits, which
form a part of Receiver Mode Selector Elec-
tronic Assembly A2A1, generate and amplify a
signal between 496. 5 and 503. 5 kc and apply

it to the product detector in Receiver 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.

4-145., The frequency of the BFO is deter-
mined by the setting of the BFO FREQ control
on the front panel. The output voltage of this
control can be varied between 0.2 and 20 vdc.
This voltage is applied across voltage-variable
capacitor CR1, producing a capacitance de-
pendent upon the magnitude of the voltage. The
output frequency of oscillator Q1 is determined
by the tuned circuit consisting of voltage-
variable capacitor CR1, inductor L1, and ca-
pacitors C2, C3, C4, C5, and C6. Emitter-
to-base feedback sustains oscillations in tran-
sistor Q1. The negative temperature coeffi-
cient characteristic of capacitor C3 compen-
sates for variations in the operating para-
meters of transistor Q1 that result from am-
bient temperature changes.

4-146. 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 switch on the front
panel. The output from oscillator Q1 is cou-
pled through capacitor C7 and isolating resistor
R6 to the base of amplifier Q2. The operating
voltage for amplifier Q2 is developed from the
positive 20 vdc applied to voltage divider R7,
R8 and emitter resistor R9 from the Mode
Selector switch on the front panel. The output
from amplifier Q2 is applied to limiters CR2
and CR3, where the signal is limited to ap-
proximately 150 mw, and applied to the tuned
circuit consisting of capacitor C9 and induct-
ance T1. The signal from the tuned circuit
passes through isolating resistor R10 to the
product detector circuit in Receiver IF. /Audio
Amplifier Electronic Assembly A2A2,

4-147. BFO AND AMPLIFIER, TEST DATA.

4-148. Pertinent references and applicable
test data for the BFO and amplifier circuit are
as follows:
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a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Receiver Mode Selector Electronic As-
sembly, Servicing Block Diagram, Figure
4-54,

c. Receiver Mode Selector Electronic As-
embly, Schematic Diagram, Figure 5-2.

d. Required Test Equipment:
(1) Multimeter, AN/PSM-4.
(2) Oscilloscope, AN/USM-105A.

(3) Electronic Multimeter, CCVO-91CA.

(4) Extender Test Cables, W2 and W3.
(5) Frequency Meter, CAQI-524D

(6) Common Electronic Circuit Test Set,
TS-21351 WRC-1.

e. BFO and Amplifier, Component and
Test-Point Location, Figure 5-26.

f. BFO and Amplifier, Adjustment, Para-
graph 5-23.

4-149. MC OSCILLATOR, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-150. MC oscillator (figure 4-17) consists of
an oscillator (Q1), a wideband amplifier (Q2)
and two emitter followers (Q3 and Q4). These
circuits, which form a part of 1 MC Synthe-
sizer Electronic Subassembly A2A6A1, provide
17 discrete frequencies (2.5 to 23.5 mc) for
use in the high frequency mixer. The following
paragraphs describe the operation of the mc
oscillator in detail.

4-151. Oscillator Q1 is a modified, crystal-
controlled Colpitts (Pierce) oscillator used with
crystals A2A6A1Y1 through A2A6A1Y17 to cov-
er a frequency range from 2.5 to 23.5 mc in 17
discrete steps. Due to the wide range of fre-
quencies required, it is necessary to select a
capacitor (A2A6A1C1 through A2A6A1C17) inthe
feedback network for each crystal and thus pro-
vide a uniform output level. The oscillator
feedback network consists of capacitors C21,
C24, and A2A6A1C1 to A2A6A1C17, voltage
variable capacitor CR3 and crystal A2A6A1Y1
to A2A6A1Y17. Voltage-variable capacitor CR3
provides the necessary control for correcting
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any error in the frequency of oscillator Q1.
Resistor R2 references voltage-variable ca-
pacitor 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 compensating capacitor,
compensating for frequency variations of the
oscillator resulting from temperature changes.
Since capacitor C21 is in the oscillator feed-
back path, its temperature coefficient will
affect the output amplitude of oscillator Q1. To
compensate for this, a temperature compen-

sating capacitor is used. Base bias for oscil-
lator Q1 is developed by voltage divider L2,
R7, R8. The output from oscillator Q1 is
controlled by diodes CR1 and CR2. The posi-
tive-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
R5, R6, RT1) minus the drop of diode CR2.
Therefore, the peak-to-peak amplitude of the
signal is limited by the established dc refer-
ence 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 diode CR2 according to the tempera-
ture changes. Therefore, the negative-going
limit for the signal is shifted so that the limit-
ing 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 capacitors. 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. The output from oscillator
bandwidth and uniform gain for this stage.
Emitter followers Q3 and Q4 are cascaded,
direct-coupled emitter followers that provide
the required low source impedance for driving
the error loop and the high frequency mixer.
Q1 is coupled to the base of wideband amplifier
Q2 by capacitor C26.

4-152. The base bias for wideband amplifier
Q2 is developed by voltage divider R11, R13
from the positive 20 vdc. Emitter resistor
R14 is unbypassed to provide the necessary
degeneration and thereby to produce a wide
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Capacitor C28 couples the signal from emitter

resistor R16 to the high frequency mixer.
Resistors R17 and R18 are isolating resistors.

4-153. MC OSCILLATOR, TEST DATA.

4-154. Pertinent references and applicable
test data for the mc oscillator are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 1 MC Synthesizer Electronic Subassem-
bly, Servicing Block Diagram, Figure 4-61.

c. 1 MC Synthesizer Electronic Subassem-
bly, Schematic Diagram, Figure 5-6.

d. MC Oscillator, Component Location,
Figure 5-617.

e. Required Test Equipment:
(1) Frequency Meter, CAQI-524A.
(2) Electronic Multimeter, CCVO-91CH.
(3) Oscilloscope, AN/USM-105A.

(4) Heterodyne Voltmeter, Bruel and
Kjaer, 2005,

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

(6) Multimeter, AN/PSM-4.
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4-155. 4.553 TO 5.453 MC OSCILLATOR,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-156. The 4.553 to 5. 453 mc oscillator
(figure 4-18) consists of a 100 kcs (KCS) cry-
stal switch (A2A6A2S1), a limiter (CR1, CR2),
an oscillator (Q1), and an emitter follower (Q2).
These circuits, which form a part of 100 KC
Synthesizer Electronic Subassembly A2A6A2,
produce one of ten outputs in 100 kc steps over
the frequency range of 4. 553 through 5. 453 mc
for use in the hi-band/lo-band mixer/amplifier
(A2A6A2A4) and the 10. 747 mc mixer
(A2A6A2A2). These circuits are used in all
modes of operation. The following paragraphs
describe the operation of the 4. 553 to 5. 453 mc
oscillator in detail.

4-157. The operating voltage for the 4. 553 to
5. 453 mc oscillator is derived from main
frame power supply A2A8. Resistor R12 and
capacitor C8 provide decoupling to prevent any
interaction 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 kcs
(KCS) switch on the front panel. Switch
A2A6A2S1 connects the correct crystal
(A2A6Y1 through A2A6Y10) 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)

+20V DC  +20V DC +20V DC +20vV DC
¢ L]
! S 4553 TO 5.453 MC
| . TO THE Hi- BAND/
SR7 ““R9 LO-BAND MIXER/
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o %9 : RI32 1°C0 ("a2a6A2A4-A5)
s ¢ s il & c7
| A2aeA2s! 3 ' I ) ] — co| ~
100 |KCS | CRIX R23CR2% 2R3 P5S |
A2A6A2 c553- al
R I ] 1 OSCILLATOR Q2
—. A2A6A2YI- — S — G 4 \ EMITTER &
- Y10 = } FOLLOWER| RI4« 4553 TO 5.453 MC
| AN 3 czl B L, TOTHE i0.747 MC
- T$) | RIS R4S ==c3 | MIXER
i - 1 l g Sre. SRiO <au ( A2A6A2A2)
| RTI S &=
L L 20 l 1 —1—
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FROM THE MAIN
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REF. DESIG. PREFIX A2AG6A2AI.

Figure 4-18. 4.553 to 5.453 ‘MC Oscillator, Simplified Schematic Diagram

4-40

ORIGINAL



R-1051/URR
TROUBLE SHOOTING

minus the drop of diode CR1. The positive-
going limit for the signal is established by the
cathode bias on diode CR2 (developed by volt-
age divider R3, R4) plus the drop of diode CR2.
Therefore, the peak-to-peak amplitude of the
signal is-limited by the established dc refer-
ence 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 amp-
litude. Thermistor 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 am-
plitude 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 capacitors
C1, C5, and C6 to form the required feedback
network. Resistor R8 provides degeneration
to increase the stability of oscillator Q1. The
output of oscillator Q1 is developed across
emitter resistor R6, and is coupled to the base
of emitter follower Q2 by capacitor C7.

4-158. The base-bias for emitter follower Q2
is developed by voltage divider R9, R10 from
the positive 20 vde. Emitter follower Q2 is
used to isolate the oscillator from the succeed-
ing circuits. The output of emitter follower Q2
is developed across emitter resistor R11 and
is coupled to the hi-band/lo-band mixer/ampli-
fier and to the 10. 747 mc mixer by capacitor
C9. Resistors R13 and R14 are isolating re-
sistors. Capacitor C10 provides a low imped-
ance to ground for the other signals used in the
hi-band/lo-band mixer/amplifier, thus pre-
venting them from being coupled into the 10,747
mc mixer.

4-159. 4.553 to 4. 453 MC OSCILLATOR,
TEST DATA.

4-160. Pertinent references and applicable
test data for the 4. 553 to 5. 453 mc oscillator
are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 100 KC Synthesizer Electronic Subassem-
bly, Servicing Block Diagram, Figure 4-60.

c. 100 KC Synthesizer Electronic Subas-
sembly, Schematic Diagram, Figure 5-7.
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d. 4.553 to 5. 453 MC Oscillator, Com-
ponent Location, Figure 5-74.

e. Required Test Equipment:
(1) Frequency Meter, CAQI-524D
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.

(4) Heterodyne Voltmeter, Bruel and

Kjaer, 2005.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

(6) Multimeter, AN/PSM-4.,

4-161. HI-BAND/LO-BAND MIXER/AMPLI-
FIER, FUNCTIONAL CIRCUIT
DESCRIPTION.

4-162. The hi-band/lo-band mixer/amplifier

(figure 4-19) consists of two mixers (A4Q1 and
A4Q2), two trap amplifiers (A4Q3 and A4Q4),
and an emitter follower (A5Q1). These cir-
cuits, which form a part of 100 KC Synthesizer
Electronic Subassembly A2A6A2, produce
either a high (hi) band of injection frequencies
(32.4 to 33.3 mc) or a low (lo) band of injec-
tion frequencies (22. 4 to 23. 3 mc), which is
used in the mid-frequency mixer of RF Trans-
lator Electronic Subassembly A2A6A6. The
output of these circuits is also used in 10. 747
mc mixer AGC circuit A2A6A2A5 to develop
the agc voltage for controlling the gain of
10.747 mc mixer A2A6A2A2. These circuits
are used in all modes of operation. The fol-
lowing paragraphs describe the operation of
the hi-band/lo-band mixer/amplifier in detail.

4-163. Only one-half of the hi-band/lo-band
mixer/amplifier circuits are on at any one
time, depending on whether the hi (32. 4 to
33.3 mc) or lo (22.4 to 23.3 mc) band is re-
quired for mixing in RF Translator Electronic
Subassembly A2A6A6. The hi-band circuits
will be discussed first. Unless otherwise
noted, all components referenced are located
on the A4 assembly.

4-164. The 27. 847 mc 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 oscillator is coupled to
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Hi-Band/Lo-Band Mixer/Amplifier, Simplified Schematic Diagram
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the emitter of mixer Q1 by capacitor C1. When
the hi/lo band control line is at ground poten-
tial, base-bias will be provided for mixer Q1
and trap amplifier Q3 by voltage divider R4,
R6 and voltage divider R13, R14, respectively.
Resistor R1 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 control line. The output from
mixer Q1 is a frequency in the band from 32. 4
mc to 33.3 mc. All other products of the
mixer, except for a small amount of the 27. 847
mce, are eliminated by the triple-tuned filter
composed of inductors L1 and L2, transformer
T1 and capacitors C7, C10, C11, C14 and C15.
From the triple-tuned filter, the signal is cou-
pled through capacitor C18 to the base of am-
plifier Q3. The emitter circuit of trap
amplifier Q3 (capacitor C20 and inductor L3)
is parallel-tuned to 27. 847 mc. At 27. 847 mc,
the trap provides degeneration to eliminate
effectively the 27. 847 mc from the output sig-
nal. Resistor R11 and capacitor C27 provide
decoupling for trap amplifier QB. Resistor
R17 is the emitter bias resistor, which is rf
bypassed by capacitor C23. The output of trap
amplifier Q3 is developed 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 20vdc line volt-
age. The output of emitter follower A5Q1 is
developed across emitter resistor A5S5R3 and is
coupled by capacitor A5C5 to the mid-frequency
mixer of RF Translator Electronic Subassem-
bly A2A6H6. The output of emitter follower
A5Q1 is also applied to 10. 747 mc mixer AGC
A2A6A2A5.

4-165. The lo-band circuits are identical to
the hi-band circuits. When the hi/lo band con-
trol line is at +20 vdc, operating voltages are
applied to the emitter 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 transistors, since the emitters are at
+20 vdc also. The 17. 847 mc 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 mc. All other products of
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the mixer, except for a small amount of 17. 847
mc, are eliminated by the triple-tuned filter
composed of inductors L4 and L5, transformer
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 am-
plifier Q4 is parallel-tuned to 17. 847 mc to
eliminate the 17. 847 mc signal. The output of
trap amplifier Q4 is coupled by capacitor A5C2
to the base of emitter follower A5Q1l. The out-
put of emitter follower A5Q1 is applied to

10. 747 mc mixer AGC A2A6A2A5 and the mid-
frequency mixer in the RF Translator Elec-
tronic Subassembly A2A6A6.

4-166. HI-BAND/LO-BAND MIXER/AMPLI-

FIER, TEST DATA.
4-167. Pertinent references and applicable

test data for the hi-band/lo-band mixer/ampli-
fier circuit are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Figure 5-1.

b. 100 KC Synthesizer Electronic Subas-
sembly, Servicing Block Diagram, Figure
4-60.

c. 100 KC Synthesizer Electronic Subas-
sembly, Schematic Diagram, Figure 5-17.

d. Hi-Band/Lo-Band Mixer/Amplifier,

Component and Test-Point Location, Figure
5-76.

e. 10.747 MC Mixer AGC, Component and
Test-Point Location, Figure 5-80.

f. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.

(4) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

(6) Multimeter, AN/PSM-4.

g. Refer to paragraph 3-32 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
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Figure 4-20. 5. 16 to 5.25 MC Oscillator, Simplified Schematic Diagram

URR 2N Modules, NAVSHIPS 95700, for hi-
band/lo-band mixer/amplifier ad]ustment
procedures.

4-168. 5.16 TO 5.25 MC OSCILLATOR,
FUNCTIONAL CIRCUIT DESCRIPTION.

4-169. The 5. 16 to 5.25 mc oscillator (figure
4-20) consists of 10 k¢ (KCS) crystal switch
A2A6A3S1, a limiter circuit (CR1, CR2), an
oscillator (Q1), and a buffer amplifier (Q2).
These circuits, which form a part of 1 and 10
KC Synthesizer Electronic Subassembly
A2A6A3, produce one of ten outputs in 10 kc
steps over the frequency range of 5. 16 through
5. 25 mc for use in the 1 and 10 kc output mixer
(A2A6A3A3), and the 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.

4-170. The operating frequency of the modified,
crystal-controlled Colpitts (Pierce) oscillator
(Q1) is determined by the selection of one of

ten crystals (A2A6A3Y1 through Y10) by switch
A2A6A3S1. Selection is accomplished by posi-
tioning the 10 ke (KCS) control located on the

4-44

front panel. Operating voltage for the oscilla-
tor is derived from main frame power supply
A2A8. Base bias for oscillator Q1 is developed
by voltage divider R1, R2. The output of os-
cillator 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 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 var-
ies, 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. There-
fore, the 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 C5 and C8 are rf bypass capacitors.
Capacitor C2 is used for dc blocking and is
also used with capacitors C1, C3 and C4 to form
the required feedback network. Resistor R7
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provides degeneration to increase the stability
of oscillator Q1. The output of oscillator Q1
is developed across emitter resistor R4 and is
coupled to the base of buffer amplifier Q2 by
capacitor C6.

4-171. The base bias for buffer amplifier Q2
is developed by voltage divider R6, R8 from
the positive 20 vde. A resonant circuit consist-
ing of the primary of transformer T1 and capa-
citor C10 provides the collector load for the
amplifier. Resistor R5 loads the tank circuit
to provide uniform gain over the range of fre-
quencies developed by the oscillator. Resistor
R9 in the emitter 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 by-
passed 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 ke
mixer circuit and to the 9. 07 mc error mixer
circuit by the secondary of transformer T1.
4-172. 5.16 TO 5.25 MC OSCILLATOR,
TEST DATA.

4-173. Pertinent references and applicable
test data for the 5. 16 to 5. 25 mc oscillator are
as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 1and 10 KC Electronic Subassembly,
Servicing Block Diagram, Figure 4-59.

c. 1and 10 KC Electronic Subassembly,
Schematic Diagram, Figure 5-8.

d. 5.16 to 5.25 MC Oscillator, Component
and Test-Point Location, Figure 5-82.

e. Required Test Equipment:
(1) Frequency Meter, CAQI-524D.
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.
(4) Multimeter, AN/PSM-4

(5) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.
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(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-28 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 5.16 to
5. 25 mc oscillator adjustment procedures.

4-174. 1.850 TO 1.859 MC OSCILLATOR,
FUNCTIONAL CIRCUIT DESCRIPTION.
4-175. The 1.850 to 1. 859 mc oscillator (fig-

ure 4-21) consists of 1 kes (KCS) crystal switch
(A2A6A3S2), a limiter (CR1, CR2), an oscilla-
tor (Q1), and a buffer amplifier (Q2). These
circuits, which form a part of 1 and 10 KC Syn-
thesizer Electronic Subassembly A2A6A3, pro-
duce 1 of 10 outputs in 1,kc steps over the
frequency range of 1. 850 through 1. 859 mc for
use in the 1 and 10 k¢ output mixer (A2A6A3A3)
and the 9. 07 mc error mixer (A2A6A3A4).
These circuits function in all modes of opera-
tion. The operation of the 1. 850 to 1. 859 mc
oscillator is identical to that of the 5. 16 to 5.25
mc oscillator. (Refer to paragraphs 4-170 and
4-171 for a detailed description of circuit
operation. )

4-176. 1.850 TO 1.859 MC OSCILLATOR,
TEST DATA.
4-177. Pertinent references and applicable test

data for the 1. 850 to 1. 859 mc oscillator are as
follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. 1 and 10 KC Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-59.

c. 1and 10 KC Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-8.

d. 1.850 to 1.859 MC Oscillator, Compo-
nent and Test-Point Location, Figure 5-83.

e. Required Test Equipment:
(1) Frequency Meter, CAQI-524D.
{2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.

(4) Multimeter, AN/PSM-4.
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(5) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-28 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules; NAVSHIPS 95700, for 1.850
to 1. 859 mc oscillator adjustment procedures.
4-178. 1 AND 10 KC MIXER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-179. The 1 and 10 k¢ mixer circuit (figure
4-22) consists of a mixer (Q11) and a four sec-
tion filter (C48-L5, C49-L6, C51-L7, and C54
and the primary of transformer T3 with coupl-
ing capacitors C56, C50 and C52). A noise
blanker control (Q12) is also included but is not
used with the AN/WRC-1 system. These-cir-
cuits, which form a part of 1 and 10 KC
Synthesizer Electronic Subassembly A2A6A3,
subtractively mix the signal from the 1. 850 to
1. 859 mc oscillator with the signal from the

5. 16 to 5. 25 mc oscillator, producing the 1
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ERROR MIXER
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NOTE:

UNLESS OTHERWISE NOTED,
REF. DESIG. PREFIX IS A2A6A3A2

1. 850 to 1, 859 MC Oscillator, Simplified Schematic Diagram

and 10 kc injection signal (3. 301 to 3.400 mc
in 1 kc steps) for use in the low frequency
mixer. The following paragraphs describe the
operation of the circuits in detail.

4-180. The signal from the 1. 850 to 1. 859 mc
oscillator is applied through resistor
A2A6A3A2R16 to resistor A2A6A3A1R16. The
signal from the 5. 16 to 5. 25 mc oscillator is
also coupled to resistor A2A6A3A1R16 through
capacitor A2A6A3A1C11, Capacitor
A2A6A3A1C11 provides a low impedance to

the 5. 16 to 5. 25 mc signal and a high imped-
ance to the 1. 850 to 1. 859 mc signal. There-
fore, the 5. 16 to 5.25 mc oscillator will not
load the 1. 850 to 1. 859 mc signal. The two
input signals are coupled from resistor
A2A6A3A1R16 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 im-
prove the stability of mixer Ql1. Resistor R48
is the emitter bias resistor, which is rf by-
passed by capacitor C47. Resistor R49 and
capacitor C46 provide decoupling for mixer Q11.
The output circuit of mixer Q11 is a four sec-
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tion filter. The filter has a bandwidth of 100 kc
(3. 3 to 3. 4 mc) and sufficient selectivity to at-
tenuate any frequency outside this band. Capac-
itors C56, C50 and C52 are an integral part of
the filter and couple the signal between sections
of the filter. Therefore, the four section filter
will pass only the difference of the 1. 850 to
1.859 mc and 5. 16 to 5. 25 mc signals (3.301 to
3.400 mc in 1 kc steps). The signal from the
four section filter is coupled through trans-
former T3 and applied to the low frequency
mixer,

4-181. I used, noise blanker control Q12
functions as a switch that gates the output from
the 1 and 10 k¢ mixer at a rate and for a dura-
tion determined by the pulse received at the
input. During the absence of a pulse, diode
CRT references the primary of transformer T3
at a level of about 18. 8 vdc. During this time,
noise blanker control 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 control Q12, the transistor is driven
into saturation, thus creating a low impedance
path from the junction of capacitors 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.
4-182. 1 AND 10 KC MIXER, TEST DATA.
4-183. Pertinent references and applicable test
data for the 1 and 10 kc mixer are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. 1 and 10 KC Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-59.

c. 1and 10 KC Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-8.

d. 1 and 10 KC Synthesizer Output, Compo-
nent and Test-Point Location, Figure 5-86.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.

(3) Oscilloscope, AN/USM-105A.
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(4) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(5) Multimeter, AN/PSM-4.

(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-28 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 1 and
10 kc mixer adjustment procedures.

4-184. MC SPECTRUM GENERATOR, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-185. The mc spectrum generator (figure
4-23) consists of three shaper amplifiers

(Q1, Q2 and Q3). These circuits, which form
a part of 1 MC Synthesizer Electronic Subas-
sembly A2A6A1, provide a spectrum of fre-
quencies from 1 to 25 mc in 1 mc steps for use
in the mc error mixer. The following para-
graphs describe the operation of the circuits in
detail.

4-186. These circuits operate from the positive
10 vdc derived by zener diode CR1 and series
resistor R1 from the positive 20 vdc. The 1
mc input is applied to inductor L2 through
resistor R33. Resistor R33 prevents loading
of the 5 mc divide-by-five circuit. Inductor
L2 functions as an autotransformer, raising
the level of the 1 mc signal and applying it to
the diode clipper consisting of diode CR3 and
resistor R5. Inductor L2 is tuned to 1 mc by
capacitor C3. The diode clipper removes the
positive portion of the 1 mc signal. The re-
maining 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 deter-
mined by voltage divider R3, R4, and by the
average current drawn by the emitter of shaper
amplifier Ql. The output of the shaper ampli-
fier, which is a positive-going waveform with
a fast rise time, is developed across collector
resistor R6 and is applied through capacitor
C5 to the base of shaper amplifier Q2. This
positive-going waveform drives shaper ampli-
fier Q2 into saturation, producing a negative
going waveform at its collector. Capacitor C6
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provides emitter peaking, which results in an
overshoot on the output waveform. The output
of shaper amplifier Q2 is coupled through ca-
pacitor C8 to the base of shaper amplifier Q3.
Due to the time constant formed by the output
impedance of shaper amplifier Q2, capacitor
C8, and the input impedance of shaper ampli-
fier 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 pro-
tective device and is also used to clamp the
positive 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 amplifier Q3. The
output of shaper amplifier Q3 is developed
across an LR differentiating network consist-
ing of resistor R15 and inductor L3. The out-
put of shaper amplifier Q3 is taken across
inductor L3. The network consisting of diode
CR5, resistor R17 and resistor R22 form a
diode clipper circuit eliminating the negative
portion of the output across inductor L3. Re-
sistors R17 and R22 also form an attenuator
with the output taken across resistor R22. The
output obtained is a positive pulse that provides
a uniform spectrum from 1 mc to 25 mc. This
output is applied to the mc error mixer.

4-187. MC SPECTRUM GENERATOR, TEST
DATA.

4-188. Pertinent references andapplicable test
data for the mc spectrum generator are as
follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. 1 MC Synthesizer Electronic Subassem-
bly, Servicing Block Diagram, Figure 4-61.

c. 1 MC Synthesizer Electronic Subassem-
bly, Schematic Diagram, Figure 5-6.

d. Spectrum Generator/Mixer, Component
and Test-Point Location, Figure 5-70.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.
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(4) Multimeter, AN/PSM-4.

(5) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-34 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for mc
spectrum generator adjustment procedures.

4-189. MC ERROR MIXER, FUNCTIONAL

CIRCUIT DESCRIPTION.

4-190. The MC error mixer (figure 4-24)
consists of an isolation amplifier (Q5), an
emitter follower (Q6), and a mixer (Q4). These
circuits, which form a part of 1 MC Synthe-
sizer Electronic Subassembly A2A6A1, mix
the signal from the mc oscillator with the sig-
nal from the mc spectrum generator. This
results in an error signal, which in the locked
condition is proportional to the phase relation-
ship between the spectrum and the oscillator.
The following paragraphs describe the opera-
tion of the circuits in detail.

4-191. 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 con-
figuration, which provides a high reverse at-
tenuation to the output products 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. Emit -
ter follower Q6 provides a low source imped-
ance to mixer Q4 and prevents loading of iso-
lation amplifier Q5. The output of emitter
follower Q6 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 divid-
er R18, R21. Resistor R20 provides a small
amount of degeneration to stabilize mixer Q4.
The output of mixer Q4 is a double-tuned cir-
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Figure 4-24, MC Error Mixer, Simplified Schematic Diagram

cuit consisting of inductor L4, capacitors C16,
C15, and C17, resistor R32, and transformer
T1, which is tuned to 1.5 mc. When there is
a frequency error, the signal from the mc
oscillator is mixed with the two spectrum
points that are within +1.5 mc of the oscillator
frequency. The output of mixer Q4 consists of
two frequencies (one less than 1.5 mc and one
more than 1.5 mc), if the mc oscillator has an
error. When the mc oscillator is locked, only
one frequency is present, since the frequency
of the oscillator + the spectrum points is 1.5
mc. To understand this more readily, assume
that the mc oscillator frequency is 11.499 mc;
therefore, the two closest spectrum points will
be 10 and 13 mc, which when mixed will pro-
duce difference frequencies of 1.499 and 1.501
mc. It can be seen that when the mc oscillator
frequency is exactly 11.5 mc, the two differ-
ence frequencies will be identical (1.5 mc).
The double-tuned circuit attenuates all mixer
products except the difference frequencies. The
output of the double-tuned filter is coupled
through transformer T1 to the error detector/
amplifier.

4-192. MC ERROR MIXER, TEST DATA.

4-193. Pertinent references and applicable test
data for the mc error mixer are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

ORIGINAL

b. 1 MC Synthesizer Electronic Subassem-
bly, Servicing Block Diagram, Figure 4-61.

c. 1 MC Synthesizer Electronic Subassem-
bly, Schematic Diagram, Figure 5-6.

d. Spectrum Generator/Mixer, Component
and Test-Point Location, Figure 5-70.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.

(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.

(4) Multimeter, AN/PSM-4.

(5) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-34 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for mc
error mixer adjustment procedures.

4-194. ERROR DETECTOR/AMPLIFIER,
FUNCTIONAL CIRCUIT
DESCRIPTION.

4-195. The error detector/amplifier (figure
4-25) consists of two if. amplifiers (Q1 and Q2)
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Figure 4-25. Error Detector/Amplifier, Simplified Schematic Diagram

and a dc amplifier (Q3). These circuits, which
form a part of 1 MC Synthesizer Electronic
Subassembly A2A6A1, amplify and detect the
mc error signal, resulting in a correction sig-
nal for application to the mc oscillator. The
following paragraphs describe the operation of
the error detector/amplifier circuit in detail.

4-196. The signal Trom 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
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if. amplifier Q1. The output circuit of if.

amplifier Q1 is a tuned circuit consisting of
capacitor C3 and transformer T1, which is tun-
ed to 1.5 mc. Resistor R5 is used to load the
tank circuit sufficiently to ensure uniformity.
The output 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. amplifier Q2 is provided by voltage di-
vider R7, R8. Resistor R10 provides a small
amount of degeneration to add to the stability of
if. amplifier Q2. The output circuit of if. am-
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plifier Q2 is a tuned circuit consisting of ca-
pacitor C6 and transformer T2, which is tuned
to 1.5 mc. Resistor R11 is used to load the
tank circuit sufficiently to ensure uniformity.
The output 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, resistor R12,
and capacitor C13. The output of the diode de-
tector is filtered by the network consisting of a
composite of a constant-k section and an m-
derived section. The constant-k section con-
sists of capacitor C7, inductor L1, and a por-
tion of inductor L2. The m-derived section
consists of inductors L3 and 14, capacitor C8,
and the remaining portion of inductor L2. In-
ductor I4 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 out-
put of this filter is applied to the emitter of dc
amplifier Q3. Resistor R14 provides a small
amount of degeneration to add to the stability of
dc amplifier Q3. Base bias for dc amplifier Q3
is provided 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. Re-
sistors 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. Re-
sistor R21 prevents the collector voltage of dc
amplifier Q3 from rising above 19 vdc and
forward-biasing voltage variable capacitor
A2A6A1A1CR3. The error voltage is taken
from the collector of dc amplifier Q3 and ap-
plied to the mc oscillator.

4-197. ERROR DETECTOR/AMPLIFIER,
TEST DATA.

4-198. Pertinent references and applicable test
data for the error detector/amplifier are as
follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. 1MC Synthesizer Electronic Subassem-
bly, Schematic Diagram, Figure 5-6.

c. 1 MC Synthesizer Electronic Subassem-
bly, Servicing Block Diagram, Figure 4-61.
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d. Mc Oscillator AGC, Component and Tes'-
Point Location, Figure 5-68.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.
(4) Multimeter, AN/PSM-4.

(5) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(6) Translator/Synthesizer Test Set, TS-
2133/WRC-1.

f. Refer to paragraph 3-34 for Repair of
AN/WRC-1 and R-1051/URR 2N Modules,
NAVSHIPS 95700, for error detector/amplifier
adjustment procedures.

4-199. 5 MC FREQUENCY STANDARD,
FUNCTIONAL CIRCUIT

DESCRIPTION.

4-200. The 5 mc frequency standard (figure
4-26) consists of an oscillator (Q5) and a buf-
fer amplifier (Q6). These circuits, which form
a part of Frequency Standard Electronic As-
sembly A2A5, provide an accurate 5.000000-mc
signal to be used as a standard throughout the
R-1051/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 con-
stant 85°C by the oven control circuit. The
following paragraphs describe the operation of
the circuits in detail.

4-201. The frequency of oscillator Q5 is
5.000000 mc as determined by the parallel
resonant tuned circuit consisting of capacitor
C7 and the primary of transformer T2 and

controlled by the series resonant circuit con-
sisting of parallel capacitors A2A5C1 and C10
and crystal Y1. To sustain oscillations, feed-
back 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 outputfrom
oscillator Q5 is limited by diodes CR5 and CR6.
Crystal Y1 allows only a 5. 000000-mc signal to
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Figure 4-26. 5 MC Frequency Standard, Simplified Schematic Diagram

pass, which holds oscillator Q5 to oscillations
at only 5 mc. Stable operating voltages of 15vdc
and 7.5 vdc are assured by resistor R12 and
two 7. 5-volt Zener diodes CR3 and CR4 in se-
ries across 28 vdc supply. Base bias for oscil-
lator 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. Capacitor
C8 is a bypass capacitor. Resistor R16 is an
emitter load resistor.

4-202. The output of oscillator Q5 is coupled
by transformer T2 to the base of buffer ampli-
fier Q6, where it is amplified. The output load
of buffer amplifier Q6 is tuned transformer T3.
A tap on the primary of transformer T3 sup-
plies negative feedback to the emitter circuit
of buffer amplifier Q6, assuring the stability of
amplifier Q6.

4-203. 5 MC OSCILLATOR, TEST DATA.

4-204. Pertinent references and applicable
test data for the 5 mc frequency standard cir-
cuit are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

4-56

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

d. Refer to paragraph 2-29 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 5 mc
oscillator adjustment procedures.

e. Required Test Equipment:

(1) Frequency Standard, AN/URQ-9.

(2) Electronic Multimeter, CCVO-91CA.
(3) Frequency Meter, CAQI-524D.

(4) Multimeter, AN/PSM-4.,

» (5) Frequency Standard Test Set, TS-
2134/WRC-1.

f. 5 MC Frequency Standard, Component
Location, Figure 5-64.

g. Oven Conirol and Buffer Amplifier,
Component Location, Figure 5-63.

4-205. OVEN CONTROL, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-206. The oven control (figure 4-27) consists
of an oscillator (Q1, Q2), an emitter follower
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Figure 4-27. Oven Control, Simplified Schematic Diagram

(Q3), a dc power amplifier (A2A5Q4), and an
oven heater (A2A5HR1). These circuits, which
form a part of Frequency Standard Electronic
Assembly A2A5, maintain the 5-mc crystal
oven at a constant temperature of 85°C (185°F).
The oven control circuit is used during all
modes of operation. The following paragraphs
describe the operation of the circuits in detail.

4-207. The frequency of oscillator Q1, Q2 is
approximately 18 kc, as determined by the
tuned circuit consisting of capacitor C2 and the
primary of transformer T1. The feedback for
oscillator Q1, Q2 is produced by a bridge cir-
cuit. The center-tapped secondary of trans-
former 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 A2AS5RT1 is
physically mounted underneathheater A2A5HRI.
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 oscillator
Q1. Capacitor C1 functions as an emitter by-
pass capacitor. Emitter resistors R3, R4, and
R6 provide self-bias for oscillator 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 oscillator Q1. Capacitors C3 and C4
function as emitter bypass capacitors.

ORIGINAL

4-208. The 18-kc signal is taken from a tap
on the primary of transformer T1, and is cou-
pled 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
A2A5Q4. This controls the amount of current
through heater A2A5HR1 in the emitter circuit
of power amplifier A2A5Q4 and consequently
the temperature of the oven. The amount of
current flow is directly proportional to the
amount of unbalance caused in the bridge cir-
cuit, which determines the amplitude of the
output signal from oscillator Q1, Q2. Diode
CR2 protects emitter follower Q3 against ex-
cessive reverse-bias on the emitter-base
junction. When the base voltage attempts to go
more negative than the emitter voltage, diode
CR2 will be forward-biased, thereby keeping
the base voltage at the same level as the emit-
ter voltage.

4-209. Stable operating voltages for oscillator

Q1, Q2 are provided by resistor R11 and zener
diode CR1.

4-210. OVEN CONTROL, TEST DATA.
4-211. Pertinent references and applicable
test data for the oven control circuit are as
follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.
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b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

d. Required Test Equipment:
(1) Electronic Multimeter, CCVO-91CA.

(2) Multimeter AN/PSM-4.

(3) Frequency Standard Test Set, TS-
2134/WRC-1.

e. Oven Control and Buffer Amplifier,
Component Location, Figure 5-63.

f. Refer to paragraph 2-27 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for oven
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4-212, COMPARATOR, FUNCTIONAL CIR-
CUIT DESCRIPTION.

4-213. The comparator (figure 4-28) consists
of a buffer amplifier (Q5), a comparator stage
(Q7), and an amplifier (Q6). These circuits,
which form a part of Frequency Standard
Electronic Assembly A2A5, compare the
5.000000-mc signal received from the 5 mc
frequency standard circuit with an accurate
external 5-mc signal. This function is re-
quired to determine and maintain the accuracy
of the applied internal 5-mc frequency standard
signal. The following paragraphs describe the
operation of this circuit in detail.

4-214. In the INT position of switch A2A5S1,
the 5-mc signal from the 5 mc frequency stand-
ard is applied to buffer amplifier Q5 through 5
MC LEVEL ADJ potentiometer R22, contacts

2 and 4 of switch A2A5S1, and coupling capaci-
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Comparator, Simplified Schematic Diagram

ORIGINAL



R-1051/URR
TROUBLE SHOOTING

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
A2A5S1 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 switch A2A5S1. Base
bias for buffer amplifier Q5 is provided by volt-
age divider R19 and R21. Negative-feedback to
the emitter of buffer amplifier Q5 is provided
by transformer coupling of the amplifier's 5-mc
output through the center-tapped primary wind-
ing of 5 MC ADJ transformer T5 and capacitor
C18. This feédback provides frequency stabil-
ity to this amplification stage. Comparator

Q7 iscut off at this time by the positive voltage
applied through resistor R31 and transformer
T6 to the base. Resistor R17 is the output

load resistor for buffer amplifier Q5. Resistor
R20 is the emitter resistor.

4-215. When switch A2A5S1 is in the EXT po-
sition, the externally-supplied 5-mc signal is
amplified by buffer amplifier Q5 and applied to
the 5 mc divide-by-five circuit in the same
manner as described above for INT operation.
Similarly, the signal is coupled directly to the
5 mc multiply-by-two circuit through contacts

1 and 4 of switch A2A5S1. Since contacts 7-8
are not closed, no internal 5 mc signal is ap-
plied to comparator Q7, which is held at cut-
off (para 4-214). Comparison of the internally-
generated 5-mc signal with an externally-
applied 5-mc standard is possible by placing
switch A2A5S1 in the COMP position. In this
condition, the 5-mc 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 con-
tacts 7-8 of switch A2A5S1. The 5-mc external
signal is also applied to transformer T6 from
connector J25, on the rear panel of the R-1051/
URR, through isolating resistor R23. Compara-
tor Q7 and associated amplifier Q6 operate
since both the external and internal 5 mc sig-
nals are available to the circuit. The amplitude
of externally-applied signals is limited to ap-
proximately 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-collec-
tor load resistors R29 and R30. The output of
amplifier Q6 is developed across lamp DS1 in

CHANGE 1
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its emitter circuit, causing the lamp to flash

at the difference frequency. Resistor R28 is

the emitter bias resistor, 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 ampli-
fier Q6. Resistor R26 is a bleeder resistor for
stabilizing the quiescent emitter bias for dc ampli-
fier Q6. '

4-216. COMPARATOR, TEST DATA.

4-217. Pertinent references and applicable
test data for the comparator circuit are as
follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

d. Refer to paragraph 2-25 and 2-29 in
Technical Manual for Repair of AN/WRC-1 and
R-1051/URR 2N Modules, NAVSHIPS 95700, for
comparator adjustment procedures.

e. Required Test Equipment:
(1) Electronic Multimeter, CCVO-91CA.
(2) Multimeter, AN/PSM-4.
(3) RF Signal Generator, CAQI-606A.

(4) Frequency Standard Test Set, TS-
2134/WRC-1.

f. 5 MC Multiplier, Dividers and Compara-
tor, Component and Test-Point Location, Fig-
ure 5-62.

4-218. 5 MC DIVIDE-BY-FIVE, FUNCTION-
AL CIRCUIT DESCRIPTION.

4-219. The 5 mc divide-by-five circuit (see
figure 4-29) consists of a 4 mc amplifier (Q2)
and a 1 mc amplifier (Q3). These circuits,
which form a part of Frequency Standard Elec-
tronic Assembly A2A5, derive a 1 mec signal
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for use in the 1 MC Synthesizer Electronic Sub-
assembly A2A6A1 from the 5 mc signal from
the comparator circuit (see paragraph 4-212).
The following paragraphs describe the opera-
tion of the circuits in detail.

4-220. Amplifiers Q2 and Q3 form a regenera-
tive closed loop to provide a 1 mc output. At
the instant that power is applied, circuit dis-
turbance causes noise to be produced in the
tuned outputs of amplifiers Q2 and Q3. The
tuned output of amplifier Q3 allows only the 1
mc portion of the noise to pass. This low level
1-mc signal is applied to 4 mc amplifier Q2.
Amplifier Q2 is biased in a non-linear condition
so that the fourth harmonic of the 1 mc is am-
plified. The 4 mc is mixed with the 5 mc input,
providing a 1 mc input to amplifier Q3. The 1
mc is amplified and applied to amplifier Q2.
This resultant flywheel effect is repeated until
a stable 1 mc output is produced, which is
locked to the 5 mc frequency standard.

4-221. The 5 mc signal, applied totheprimary
of transformer T2, is mixed with the 4 mc
signal from the secondary, producing a 1 mc
difference frequency. The 1 mc signal is cou-
pled by capacitor CI3 to the base of 1 mc am-
plifier 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 capaci-
tors C11 and C12. This output circuit is tuned
to 1 mc. Capacitor C12 has a negative tem-
perature coefficient and compensates for
changes in the 1 mc amplifier caused by tem-
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5 MC Divide-By-Five, Simplified Schematic Diagram

perature changes. The 1 mc signal 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
mec. Capacitor C7 has a negative temperature
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 ca-
pacitors C8 and C10, respectively. Resistor
R12 and capacitor C14 provide decoupling for
amplifiers Q2 and Q3. The two 1 mc outputs
from the 5 mc divide-by-five circuits arc taken
from the primary and secondary of transtormer
T3 and applied to the 1 mc divide-by-two cir-
cuit and to the spectrum generator/mixer cir-
cuit in 1 MC Synthesizer Electronic Subassem-
bly A2A6AL.

4-222. 5 MC DIVIDE-BY-FIVE, TEST DATA.
4-223. Pertinent references and applicable
test data for the 5 mc divide-by-five circuit
are as follows:

a. RadioReceiver R-1051/URR, Main Frame,
Schematic Diagram, Figure 5-1.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

ORIGINAL
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d. Refer to paragraph 2-25 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 5 mc
divide-by-five adjustment procedures.

e. Required Test Equipment:
(1) Electronic Multimeter, CCVO-91CA.
(2) Multimeter, AN/PSM-4.
{3) RF Signal Generator, CAQI-606A.

{4) Frequency Standard Test Set, TS-
2134/WRC-1.

7. 5 MC Multiplier, Divider and Compara-
tor, Component and Test-Point Location, Fig-
ure 5-62.

4-224. 1 MC DIVIDE-BY-TWO, FUNCTIONAL
CIRCUIT DESCRIPTION.

4.-225, The 1 mc divide-by-two circuit, which
sonsists of the 500 k¢ amplifier (Q1) in a re-
generative oscillator configuration (figure 4-30)
forms a part of Frequency Standard Electronic
Assembly A2A5. This circuit derives a 500

k¢ signal from the i1 mc signal obtained from
the 5 mc divide-by-five circuit. The 500 kc
signal is used as the local carrier for reinser-
tion into the signal in the product detector and
serves as the trigger for 100 KC spectrum
senerator A2A6A5A1. The following paragraph
describes the operation of the circuit in detail.
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4-226. With no 1 mc signal input, the 1 mc
divide-by-two circuit will not oscillate. When
the 1 mc signal is applied through isolating re-
sistor R4, the feedback winding of transformer
T1, and coupling capacitor C4 to the base of
500 kc oscillator Q1, the transistor will be bi-
ased on. At this time, turning on transistor
causes noise to be produced. Since trans-
former T1 is tuned to 500 ke, the 500 kc por-
tion of this noise will pass through transformer
T1 and mix with the 1 mc signal, producing a
500 kc difference frequency. This difference
will be amplified by 500 kc amplifier Q1 and
again applied to transformer T1, thereby sus-
taining oscillations. Resistor R2 is the base
bias resistor. Resistor R1 is the emitter re-
sistor, which is rf bypassed by capacitor C1.
Resistor R3 and capacitors C2 and C3 provide
decoupling for 500 kc amplifier Q1. The 500ke
output is taken from the secondary of trans-
former T1 and applied to the 500 kc gates in
Receiver Mode Selector Electronic Assembly
A2A1 and, 100 kc spectrum generator circuit
A2ABA5BAL.

4-227. 1 MC DIVIDE-BY-TWO, TEST DATA.

4-228. Pertinent references and applicable test
data for the 1 mc divide-by-two circuit are as
follows:

a. RadioReceiver R-1051/URR, Main Frame
Schematic Diagram, Figure 5-1.
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Ql =

SO0KC
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Figure 4-30.
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1 MC Divide-By-Two, Simplified Schematic Diagram
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b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

d. Refer to paragraph 2-25 in Technical
Manual for Repair of AN/WRC-1and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 1
mc divide-by-two adjustment procedures.

e. Required Test Equipment:

(1) Electronic Multimeter, CCVO-

91CA.
(2) Multimeter, AN/PSM-4.
(3) RF Signal Generator, CAQI-606A.
(4) Frequency Standard Test Set,
TS-2134/WRC-1.

f. 5 MC Multiplier, Dividers and Com-
parator, Component and Test-Point Loca-
tion, Figure 5-62.

4-228A. 5 MC FREQUENCY STANDARD
USED IN RECEIVER R-1051B/URR,
FUNCTIONAL CIRCUIT DESCRIP-

NAVSHIPS 94841(A)

R-1051 and R-1051B/URR
TROUBLE SHOOTING

4-228B. The 5-mc frequency standard (fig-
ure 4-30A) consists of a Pierce oscillator
(Q1) and buffer amplifier (Q2 and Q3).
These circuits, which form a part of Fre-
quency Standard Electronic Assembly A2A5,
provide an accurate 5. 000, 000-mc signal
used as a standard throughout the T-827B/
URT. The crystal oscillator assembly is
housed in an oven maintained at a tempera-
ture selected in the range 70° +4°C (158.0°F
to 172.4°F) for optimum operation of the
crystal. The 5-mc frequency standard cir-
cuit is used during all modes of operation.
The following paragraphs describe the oper-
ation of this circuit.

4-228C. The frequency of oscillator Q1

is 5 mc obtained from a Pierce configura-
tion. Capacitor C3 is for coarse adjust-
ment and capacitor C4 is for fine adjust-
ment of the oscillator frequency. The signal
from oscillator Q1 is amplified by ampli-
fier stages Q2 and Q3. These amplifiers
not only increase the signal level of oscilla-
tor Q1 but isolate it from the useful load
to increase stability. Conventional bias cir-
cuits are used for oscillator Q1 and isola-
tion amplifier Q2. Base bias, for ampli-
fier Q3 is developed across resistor R111

TION. in series with diode CR2 as a result of
R9 THIS FIGURE AFFECTED BY PROPRIETARY
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5 MC Frequency Standard, Simplified Schematic Diagram

(Used on R-1051B/URR)
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the r-f excitation from the collector of isola- d. Refer to paragraph 2A-19 in Technical

tion amplifier Q2. Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 0967-034-2000

4-228D. Operating voltage for the oscillator for 5-mc oscillator circuit alignment.

and amplifiers is obtained by dropping the

20-vdc supply to 10 vde by Zener diode e. Required test equipment:

CR1 and resistor R9. Filtering is provided N

by capacitor C7. The oscillator-amplifier (1) Frequency Standard AN/URQ-9.

circuits are resistance-capacitive coupled (2) RF Voltmeter CCVO-91CA.

throughout, to avoid frequency drifts gener- (3) Frequency Meter CAQI-524D.

ally produced by transformer coupling.
(4) Multimeter AN/PSM-4.

=22k bTEIYé(’JI‘ FI‘)IZI,SI%UENCY STANDARD, (5) Frequency Standard Test Set,
: TS-2134/WRC-1.

4-228F. Pertinent references and applicable f. Output frequency: 5, 000,000.1 to

test data for the 5-mc frequency standard 4,999,999.1 cps.

are as follows:
g. 5 MC Frequency Standard, Component

a. Radio Receiver R-1051B/URR, Location, Figure 5-62A and 5-64A.
Main Frame, Schematic Diagram, Figure
E-1A. h. Oven Component Location, Figure
5-62B.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56A.  4-228G. OVEN CONTROL, FUNCTIONAL
CIRCUIT DESCRIPTION.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5A. 4-228H. The oven control (figure 4-30B) con-
sists of a bridge circuit, a differential

TO+10V

THIS FIGURE AFFECTEDBY
PROPRIETARY NOTICES ON +28v I
T0 ¢ L PAGE 5-224, 5228 R22 m s ghn
|HEATER e T~
| | RI | 06 R23T
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: : 05 04 I
b
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al AMPL
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Figure 4-30B. Oven Control, Simplified Schematic Diagram
(Used on R-1051B/URR)
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amplifier (Q4, Q5), a Darlington amplifier
(Q6 and Q7), and a d-c power amplifier
A3Q1. These circuits, which form a part
of Frequency Standard Electronic Assembly
A2A5, maintain the 5-mc crystal oven at a
constant temperature in the range of 74°
+4°C (158.0°F to 172.4°F) for optimum
frequency stability of the crystal. The oven
control circuit is used during all modes of
operation. The following paragraphs de-
scribe the operation of the oven control cir-
cuits.

4-2281. Resistors R13, R14, A3R2, R15,
and R16 form a bridge circuit, with temper-
ature sensitive resistor A3R2 in one of the
arms. This resistor, with a well-defined
temperature characteristic, is attached to
the oven wall, sensing its temperature. Any
variation in temperature will unbalance the
bridge giving a d-c voltage differential be-
tween the bases of transistors Q4 and Q5.
This voltage differential is sensed and am-
plified by differential amplifier (Q4, Q5) and
further amplified by transistors Q6 and Q7
connected in cascade (Darlington configura-
tion) to increase stability, gain, and input
impedance. This amplified dc voltage con-
trols the oven amplifier transistor A3Q1,
increasing or decreasing the current flow
(and thus the power dissipation in oven heat-
er resistor A3SR1. The increase or decrease
in temperature thus obtained will be sensed
by temperature sensitive resistor A3R2
driving the input bridge toward balance and
maintaining the required temperature for
proper oscillator operation.

4-228J. Potentiometer R15 (part of one

arm of the bridge) is set by trial and error
to the optimum temperature of the oven (74°
+4°C) to take care of the differences obtained
during manufacturing of the crystal. Resis-
tor R23T is in a feedback loop. This in-
creases the stability of the differential
amplifier.

4-228K. The bridge circuit and transistors
Q4, Q5, and Q6 operate from the same
10-vdec supply used for the oscillator and
amplifier circuits. Transistor Q7 operates
from the 20-vdc supply, and power transis-
tor A3Q1 and oven heater resistor A3R1
operate from a 28-vdc supply.
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4-228L. OVEN CONTROL, TEST DATA.

4-228M. Pertinent references and applicable
test data for the oven control circuit are as
follows:

a. Radio Receiver R-1051B/URR Main
Frame, Schematic Diagram, Figure 5-1A.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56A.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5A.

d. Required test equipment:
(1) RF Voltmeter CCVO-91CA.
(2) Multimeter AN/PSM-4.

(3) Frequency Standard Test Set
TS-2134/WRC-1.

e. Oven Component Location, Figure
5-62B.

4-228N. COMPARATOR, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-2280. The comparator (figure 4-30C) con-
sists of mixer Q10 and amplifier Q11.

These circuits, which form a part of Fre-
quency Standard Electronic Assembly A2A5,
compare the 5:000, 000-mc signal received
from the 5-mc frequency standard circuit
with an accurate external 5-mc signal. This
function is required to determine and main-
tain the accuracy of the internal 5-mc fre-
quency standard signal. The following para-
graphs describe the operation of the circuit.

4-228P., In the INT position of switch S1,
any externally applied signal is completely
disconnected from the system and only the
5-mc signal from the oscillator (Q1) is
used. This signal is applied through con-
tacts 10 and 12 on switch S1 and directed to
the regenerative multipliers and dividers.

4-228Q. In the COMP position of selector
switch S1, the 5-mc signal generated by
the oscillator (Q1) is applied to the mixer.
Q10 through contacts 9 and 10 of switch

TEMPORARY CHANGE 3
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Figure 4-30C. Comparator, Simplified Schematic Diagram
(Used on R-1051B/URR)

S1, then through transistor amplifier Q6,
through switch contacts 3 and 4 to amplifier
Q9 and then to the emitter of mixer Q10. A
5-mc signal (from a highly stable source) is
injected through J1-A4 into the base of Q10.
Diode CR1 acts as a limiter and temperature
compensation element. The difference fre-
quency between the internally generated
5-mc * error signal and the highly stable
external 5-mc signal is filtered by resistor
R53 and capacitor C42 combination and
applied to the base of amplifier Q11 through
resistor R55. The emitter load of amplifier
(lamp driver) Q11 is a lamp (DS1) which will
light on-and-off at a rate determined by the
previously mentioned frequency error
difference. When both signals are at the
same frequency, lamp DS1 will not light.
This comparator circuit allows an operator
in the field to roughly adjust the frequency
to 5-mc by adjusting capacitor C2 (on the
oscillator board assembly) whose shaft
protrudes through the top cover. Power for
operation of the comparator circuit is ob-
tained through contacts 7 and 8 of switch S1.
In any other position of the switch (INT or
EXT) no power is available for the comparator

TEMPORARY CHANGE 3

operation. In the EXT position of the switch,
the internally generated 5-mc signal is com-
pletely disconnected from the system and is
not used. The external 5-mec signal from
J1-A4 is used instead via contacts 9 and 12
of S1. From here it i§ directed to the locked
oscillators and doubler.

4-228R. COMPARATOR, TEST DATA.

4-2288. Pertinent references and applicable
test data for the comparator circuit are as
follows:

a. Radio Receiver R-1051B/URR Main
Frame, Schematic Diagram, Figure 5-1A.

b. Frequency Standard Electronic
Assembly, Servicing Block Diagram, Fig-
ure 4-56A.

c. Frequency Standard Electronic
Assembly, Schematic Diagram, Figure 5-5A.

d. Refer to paragraph 2A-21 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR2N Modules, NAVSHIPS 0967-034-2000
for comparator adjustment procedures.
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e. Required test equipment:
(1) RF Voltmeter CCVO-91CA.
(2) Multimeter AN/PSM-4.
(3) RF Signal Generator CAQI-606A.

(4) Frequency Standard Test Set
TS-2134/WRC-1. (See note in table 1-4.)

f. 5 MC Multiplier, Dividers and Com-
parator, Component Location, Figure 5-62A.
4-228T. 5 MC MULTIPLY-BY-TWO, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-228U. The 5-mc multiply-by-two circuit
consists of two amplifier stages and a doub-
ler stage, which form part of the circuit
group of Frequency Standard Electronic
Assembly A2A5. This circuit derives a
10-mc signal for use in the 100-kec Synthe-
sizer Electronic Assembly A2A6A2. The
following paragraph describes the operation
of this circuit.

4-228V. The 5-mc signal from the internal
oscillator or the external source (depending
on the setting of the selector switch) is fed
via capacitor C25 to the base of amplifier
Q6. It is then fed from the collector of

this amplifier to amplifier Q7 and then

to doubler stage Q8. The collector load

of the transistor is a tank circuit tuned to
10-mc and consisting of capacitor C33 and
transformer T3. From the secondary of
the transformer the 10-mc signal is fed to
J1-A5.
4-228W. 5 MC MULTIPLY-BY-TWO,
TEST DATA.

4-228X. Pertinent references and applicable
test data for the 5-mc multiply-by-two cir-
cuit are as follows:

a. Radio Receiver R-1051B/URR, Main
Frame, Schematic Diagram, Figure 5-1A.

b. Frequency Standard Electronic
Assembly, Servicing Block Diagram, Figure
4-56A.

c. Frequency Standard Electronic
Assembly, Schematic Diagram, Figure 5-5A.
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d. Refer to paragraph 2A-19 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 0967-034-2000
for 5-mc multiply-by-two procedures.

e. Required test equipment:
(1) RF Voltmeter CCVO-91CA.
(2) Multimeter AN/PSM-4.
(3) RF Signal Generator CAQI-606A.

(4) Frequency Standard Test Set
TS-2134/WRC-1.

f. Ouftput level.
g. 5 MC Doubler, Divider and Compara-
tor, Component Location, Figure 5-62A.

1 MC LOCKED OSCILLATOR,
FUNCTIONAL DESCRIPTION.

4-228Y.

4-2287. The 1-mc locked oscillator cir-
cuit, which forms part of Frequency Stand-
ard Electronic Assembly A2A5, derives

a 1-mc signal for use in the spectrum gen-
erator mixer circuit of the 1MC Synthesizer
Electronic Subassembly A2A6A3 from the
5-mc signal (internal or external) selected
by the selector switch. The following para-
graphs describe the operation of this circuit.

4-228AA. The 5-mc signal from the selector
switch is amplified by amplifier Q1, and
applied to the base of locked oscillator Q2
whose collector circuit is tuned to 1-mec.

The 5-mc signal serves to lock the Q2
oscillator circuit output to 1-mec. This

1-mc signal level is divided down in the
emitter circuit of locked oscillator Q2

and applied to the base of amplifier Q3.

4-228AB. The collector circuit of this stage
consists of a tuned circuit, C13 and T1,
resonated at 1-mc. The 1-mc signal is
available at the secondary of T1 and is then
fed to J1-A3.

4-228AC. 1 MC LOCKED OSCILLATOR.

4-228AD. Pertinent references and applic-

able test data for the 1-mc locked oscillator
circuit are as follows:

TEMPORARY CHANGE 3
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a. Radio Receiver R-1051B/URR, Main
Frame, Schematic Diagram, Figure 5-1A.

b. Frequency Standard Electronic
Assembly, Servicing Block Diagram, Fig-
ure 4-56A.

c. Frequency Standard Electronic
Assembly, Schematic Diagram, Figure 5-5A.

d. Refer to paragraph 2A-17 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 0968-034-2000
for 1-mc locked oscillator alignment proced-
ures.

e. Required test equipment:
(1) RF Voltmeter, CCVO-91CA.
(2) Multimeter, AN/PSM-4.
(3) RF Signal Generator CAQI-606A.

(4) Frequency Standard Test Set,
TS-2134/WRC-1.

f. 1 MC Locked Oscillator, Component
Location, Figure 5-62A.
4-228AE. 500 KC LOCKED OSCILLATOR,
FUNCTIONAL DESCRIPTION.

4-228AF. The 500-ke locked oscillator de-
rives the 500-kc signal from the 1-mc signal
by syncing a 500-kc oscillator by means of
the 1-me signal. The circuit consists of the
500-kc locked oscillator Q4 and amplifier
Q5. The 500-kc signal is the local carrier
used in the mode selector A2A1A2 and
triggers the 100-kc spectrum generator cir-
cuit A2A6A5A1. The following paragraph
describes the operation of the 500-kc locked
oscillator circuit.

4-228AG. The 1-mc signal at the emitter
of the 1-mc locked oscillator Q2 is applied
to the base of the 500-kc locked oscillator
Q4. The resonant circuit in the collector
of Q4 is tuned to 500-kc. The 1-mc

signal locks the frequency of Q4 to 500-kc.
The output of the oscillator is applied to the
base of 500-ke, tuned amplifier Q5. The
output of this amplifier is the secondary of
T2 and is available at two output jacks
J1-Al and J1-A2,

TEMPORARY CHANGE 3
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4-228AH. 500 KC LOCKED OSCILLATOR
TEST DATA.

4-228A1. Pertinent references and applic-
able test data for the 500-ke locked oscillator
circuit are as follows:

a. Radio Receiver R-1051B/URR, Main
Frame, Schematic Diagram, Figure 5-1A,

b. Frequency Standard Electronic
Assembly, Servicing Block Diagram, Figure
4-56A.

c. Frequency Standard Electronic
Assembly, Schematic Diagram, Figure 5-5A.

d. Refer to paragraph 2A-17 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 0967-034-2000
for 500-kc locked oscillator adjustment pro-
cedures.

e. Required test equipment:
(1) RF Voltmeter CCVO-91CA.
(2) Multimeter AN/PSM-4.
(38) RF Signal Generator CAQI-606A.,

(4) Frequency Standard Test Set
TS-2134/WRC-1.

f. 5 MC Multiplier, Dividers and Com-
parator, Component and Test Point Location,
Figure 5-62A.

4-229, 100 KC SPECTRUM GENERATOR
FUNCTIONAL CIRCUIT DESCRIP-
TION.

4-230. The 100-kc spectrum generator

(figure 4-31) consists of a trigger amplifier
(Q1), a divide-by-five multivibrator (Q2 and
Q3), a gate amplifier (Q4), a keyed oscilla-
tor (Q5), an amplifier (Q6), and a double
tuned filter (L5 and T2). This circuit, which
forms a part of Spectrum Generator Elec-
tronic Subassembly A2A6A5, produces a
spectrum of frequencies between 15.3 and
16.2 mc. These frequencies are applied to
10. 747 mc mixer A2A6A2A2 to produce the
10. 747 mc reference frequency used for
error cancellation in the 100 ke mixing fre-
quency scheme. This circuit also provides
the 100 kc trigger pulses to 10 ke spectrum
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generator A2A6A5A2, The following para-
graphs describe the operation of the 100 kc
spectrum generator in detail.

4-231. The input to the 100 ke spectrum
generator is the 500 ke sinusoidal output of

1 mc divide-by-two circuit A2A5A1. This
signal is applied to auto-transformer L2,
where it is stepped up and, in turn, coupled
to the base of trigger amplifier Q1 by capaci-
tor C3. A positive 20 vdc is applied to the
100 ke 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 kc 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 (saturated). The small drop (1 volt)
is caused by the small forward resistance of
the diode and the collector-to-emitter resist-
ance of the transistor. Diode CR2 provides
temperature 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 discharge path
for coupling capacitor C3. The output pulses
from trigger amplifier Q1 are developed
across resistor R3 and are differentiated by
capacitor C4 together with the input imped-
ance of divide-by-five multivibrator Q2, Q3.
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This results in a series of positive and nega-
tive triggers to multivibrator Q2, Q3 at a
500 kc repetition rate.

4-232, Divide-by-five multivibrator Q2, Q3
is an astable multivibrator, which is locked
at a 500 kc rate. The following is a detailed
discussion of multivibrator Q2, Q3 (see Tim-
ing Diagram, Figure 4-32). Multivibrator
Q2, Q3 is free running until locked by the
500 kc 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 transis-
tor Q3 is essentially at the supply voltage
level (when it is cut off), transistor Q3 be-
comes forward-biased and begins to conduct.
Conduction causes the collector of transistor
Q3 to go from 0 volts (no conduction) to ap-
proximately 9 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.
The base voltage divider for transistor Q2
(R4, R5, R7) now has the 9 vdc (collector
voltage of transistor Q3) at one end and the
10 vdec supply voltage at the other end. This
causes transistor Q2 to become saturated.
Therefore, transistors Q2 and Q3 are now
both in saturation. Capacitor C6 now
charges through two paths. One path is
through transistor Q2 and resistors R4.
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Figure 4-31. 100 KC Spectrum Generator, Simplified Schematic Diagram
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—Figure 4-32. Divide-By-Five Multivibrator,
Timing Diagram

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 re-
sistor R6. Therefore, the base voltage on
transistor Q3 will start to go positive, result-
ing 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 transis-
tor 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
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Q2 and Q8 are cut off, the base bias of tran-
sistor Q2 is determined by voltage divider R4,
R5, R7, R9, R10. The emitter voltage of
transistor Q2 is the charge on capacitor C6.
Therefore, capacitor C6 must discharge to
such a level that a positive trigger pulse applied
to the base of transistor Q2 increases the base
voltage beyond the emitter voltage, before
transistor Q2 can again be forward-biased into
conduction. The time constant of the RC net-
work, C6, R8, R9, and R10, is fixed suchthat
resistor R5 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 voltage on transistor Q2 will again
drop, and the regeneration process described
above will be repeated. Thus, the process of
regeneration occurs before the natural period
has been completed and is triggered by every
sixth positive trigger pulse on the base of tran-
sistor Q2. This results in an output (collector
of transistor Q3) that is exactly one-fifth of the
input trigger pulse rate. The 100 kc signal
present on the collector of transistor Q3 is ap-
plied to the 10 kc spectrum generator. Capac-
itor C8 prevents any degeneration that may

be introduced by the small forward resistance
of diode CR3. Capacitor C5 speeds up the ap-
plication of the pulses from the collector of
transistor Q3 to the base of transistor Q2. The
100 kc 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 CT7.

4-233. During the off time of multivibrator Q2,
Q3, gate amplifier Q4 is forward-biased to
saturation. Forward-bias voltage for gate am-
plifier Q4 is developed by voltage dividers R12,
R14 and R12, R11, R13 from the positive 20
vdc supplied. Capacitor C11 is the emitter by
pass capacitor. When gate amplifier Q4 con-
ducts, the base is at approximately 10. 1 vdc
and the emitter is at approximately 10. 3 vdc:
the drop is caused by the small emitter-to-
base resistance. With gate amplifier Q4 in sat-
uration, the tank circuit (capacitor 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,
preventing 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 removes
the load from the tank circuit of keyed oscilla-
tor Q5, permitting it to oscillate at its natural
frequency. Resistor R16 limits the current
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flow through gate amplifier Q4 during satura-
tion.

4-234. Bias voltage for oscillator Q5 is devel-
oped 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
microseconds in duration. This results in a
spectrum of frequencies centered around the
free running frequency of keyed oscillator Q5.
The desired spectrum consists of ten spectrum
points, which are below the free running (cen-
ter) frequency of keyed oscillator Q5 and are
separated by the 100 kc 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 oscillations. Ca-
pacitor C12 is an rf bypass, for resistor R16,
at the output frequency of keyed oscillator Q5.

4-235. The spectrum output from the tank
circuit is coupled to the base of amplifier Q6
by capacitor C14. Operating voltage for am-
plifier 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. Resistor R23 and R24 form a voltage
divider that develops the cathode bias on lim-
iter CR4. Capacitors C15 and C16 are bypass
capacitors. The output of amplifier Q6 is de-
veloped across a tuned circuit consisting of ca-
pacitor C17 and inductor L5. Resistor R22 in-
creases the bandwidth of the tuned circuit and
ensures uniformity. The output from tuned cir-
cuit L5, C17 is coupled by capacitor C18 to
another tuned circuit consisting of capacitor
C19 and the primary of transformer T2. Re-
sistor R25 increases the bandwidth of this
tuned circuit. The passband of these two tuned
filters is sufficient to pass the desired 15. 3 to
16. 2 mc spectrum, but has sufficient selectiv-
ity to eliminate all the undesired harmonics and
products produced by keyed oscillator Q5. The
output from the 100 kc spectrum generator is
coupled to 10. 747 mc mixer A2A6A2A2.

4-236. 100 KC SPECTRUM GENERATOR,
TEST DATA.
4-237. Pertinent references and applicable

test data for the 100 kc spectrum generator
are as follows:
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a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Spectrum Generator Electronic Subas-
sembly, Servicing Block Diagram, Figure 4-
57.

c. Spectrum Generator Electronic Subas-
sembly, Schematic Diagram, Figure 5-10.

d. 100 KC Spectrum Generator, Component
and Test-Point Location, Figure 5-96.

(e) Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Oscilloscope, AN/USM-105A.
(3) Electronic Multimeter, CCV0-91CA.
(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

(f) Refer to paragraph 3-26 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 100
ke spectrum generator adjustment procedures.

4-238. 10.747 MC MIXER, FUNCTIONAL
CIRCUIT DESCRIPTION.
4-239. The 10.747 mc mixer (figure 4-33)

consists of an isolation amplifier (Q2), a mixer
(Q1), and a 10.747 mc crystal filter (FL1).
These circuits, which form a part of 100 KC
Synthesizer Electronic Subassembly A2A6A2,
produce a 10. 747 mc output at a level suitable
for use in 17. 84'7/27. 847 mc mixer A2AGA2A3.
The following paragraphs describe the opera-
tion of the 10.747 mc mixer in detail.

4-240. The 4.553 to 5.453 mc output from the
4.553 to 5.453 mc oscillator 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 connected to the positive 20
vde 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 the hi-band/lo-band
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Figure 4-33.

mixer/amplifier circuits via the 4.553 to 5.453
mc oscillator circuits. The output of isolation
amplifier Q2 is developed across the primary

of transformer T1l. Resistor R9 is used to en-
sure uniformity of the signal developed across
transformer T1.

4-241. The 4.553 to 5.453 mc output from
isolation amplifier Q2 is coupled to the emitter
of mixer Q1 by capacitor C1. The 100 kc
spectrum (15.3 to 16.2 mc) from the 100 kc
spectrum generator 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 decoupling
to prevent any interaction with the other
circuits connected to the positive 20 vdc supply
line. The emitter bias for mixer Q1 is deve-
loped from the output of the 10.747 mc mixer
agc circuit by emitter resistor R8. The agc
voltage is a variable voltage that controls the
amount of forward-biasing, and thereby, the
gain of mixer Q1. The output of the 4.553 to
5.453 mc oscillator is mixed with each of the
ten spectrum points applied by the 100 kc
spectrum generator. The resulting mixer
products are developed across a tuned circuit
consisting of capacitor C5 and the primary of
transformer T2. This circuit is tuned to

4-66

NOTE:
REF.. DESIG. PREFIX A2A6A2A2.

vy
=

10. 747 MC Mixer, Simplified Schematic Diagram

10.747 mc, the desired mixer product. Trans-
former T2 couples the output from mixer Q1
to filter FL1. Filter FL1 is a crystal lattice
filter tuned to 10.747 mc to eliminate all
other mixing products. The 10.747 mc output
from filter FL1 is developed across the tuned
circuit consisting of capacitors C8 and C9 and
the primary of transformer T3. The output
from the 10.747 mc mixer circuit is coupled
to 17.847/27.847 mc mixer A2A6A2A3 by
transformer T3.

4-242, 10.747 MC MIXER, TEST DATA.

4-243. Pertinent references and applicable
test data for the 10. 747 mc mixer are as
follows:

a. Radio Receiver R-1051/URR, Schema-
tic Diagram, Figure 5-1.

b. 100 KC Synthesizer Electronic Subas-
sembly, Servicing Block Diagram, Figur
4-60. :

c. 100 KC Synthesizer Electronic Subas-
sembly, Schematic Diagram, Figure 5-7.

d. 10.747 MC Mixer, Component and Test-
Point Location, Figure 5-78.

ORIGINAL



R-1051/URR
TROUBLE SHOOTING

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCV0-91CA.
(3) Oscilloscope, AN/USM-105A.

(4) Multimeter, AN/PSM-4

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-32 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for
10. 747 mc mixer adjustment procedures.

4-244. 10.747 MC MIXER AGC, FUNCTION-
AL CIRCUIT DESCRIPTION.

4-245, The 10.747 mc mixer agc circuit
(figure 4-34) consists of two agc amplifiers
(Q2 and Q3), and detector (Q4). These cir-
cuits, which form a part of 100 KC Synthesizer
Electronic Subassembly A2A6A2, produce an
agc voltage which is used to control the gain

of mixer Q1 in 10. 747 mc mixer A2A6A2A2.
These circuits are used in all modes of opera-
tion. The following paragraphs describe the

LI
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operation of the 10. 747 mc mixer agc circuit
in detail.

4-246. The 22.4 to 23.3 mc or 32.4 to 33.3
mc output from the hi-band/lo-band mixer/
amplifier is coupled to the base of agc amplif-
ier Q2 by capacitor C4. Bias voltage for agc
amplifier Q2 is developed by voltage divider
R4, R5 from the positive 20 vdc supply line.
Inductor L2 is a peaking coil which compen-
sates high frequency roll -off, and provides a
uniform output for both the hi- and lo-band mix-
ing frequencies. Resistor R7 develops enough
degeneration to flatten the frequency response
and provide stability. Resistor R8 is the
emitter resistor, which is rf bypassed by ca-
pacitor C6. The output of agec amplifier Q2 is
developed across resistor R6 and inductor L2,
and is coupled to the base of agc amplifier Q3
by capacitor CT7.

4-247. Bias voltage for agc amplifier Q3 is
developed by voltage divider R9, R10 from the
positive 20 vdc supply line. Resistors R12
and R13 develop degeneration for increased
stability and for controlling the agc loop gain.
The gain of agec amplifier Q3 is set by adjust-
ing potentiometer R13. Resistor R14 is the
emitter resistor, which is rf bypassed by ca-
pacitor C9. The output of agc amplifier Q3 is
developed across resistor R11 and is coupled
to the base of detector Q4 by capacitor C8.

+20V DC

AGC VOLTAGE TO THE
10.747MC MIXER
A2A6A2A2

Q4 NOTE:

DETECTOR REF DESIG PREFIX A2AGA2A2

Figure 4-34. 10.747 MC Mixer AGC, Simplified Schematic Diagram
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4-248. Bias voltage for detector Q4 is deve-

loped by resistor R15, inductor L3, and diode
CR1 from the positive 20 vdc supply line. In-
ductor 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 tempera-
ture variations in the base-to-emitter circuit
of detector Q4. Resistor R17 provides a
small amount of degeneration to improve the
stability of detector Q4. With no signal ap-
plied, 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 the 20 vdc when there is no collec-
tor current in detector Q4. When collector
current starts to flow, the collector voltage
drops, causing capacitors C10 and C11 to dis-
charge through transistor Q4. Once the output
of agc amplifier Q3 reaches a steady state,
each input cycle sustains the charge on capa-
citors C10 and C11, preventing fluctuations in
the dc output voltage. Since this circuit forms
a closed loop with all the other circuits of the
100 KC Synthesizer Electronic Subassembly, the
gain of all circuits will reach a steady state
condition, thus maintaining a constant output
from detector Q4, and a constant output from
the hi-band/lo-band mixer/amplifier
A2A5A2A4/A5.

4-249. 10.747 MC MIXER AGC, TEST DATA.

4-250. Pertinent references and applicable
test data for the 10. 747 mc mixer are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 100 KC Synthesizer Electronic Subas-
sembly, Servicing Diagram, Figure 4-60.

c. 100 KC Synthesizer Electronic Subas-
sembly, Schematic Diagram, Figure 5-7.

d. 10.747 MC Mixer AGC, Component and
Test-Point Location, Figure 5-80.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(3) Multimeter, AN/PSM-4.

(2) Oscilloscope, AN/USM-105A.

(4) Translator/Synthesizer Test Set,
TS-2133/WRC-1.
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f. Refer to paragraph 3-32 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for
10. 747 mc mixer agc adjustment procedures.

4-251. 5 MC MULTIPLY-BY-TWO, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-252. The 5 mc multiply-by-two circuit
(figure 4-35) doubles the 5 mc input signal
from switch A2A5S1 in the comparator circuit,
for use in 17.847/27.847 mc mixer A2A6A2A3.
This circuit consists of a 10 mc amplifier (Q4)
and is part of Frequency Standard Electronic
Assembly A2A5. The following paragraph de-
scribes the operation of this circuit in detail.

4-253. The 5 mc input signal, from the com-
parator circuit, is coupled to the base of 10 mc
amplifier Q4 by capacitor C17. Bias for the
base of 10 mc amplifier Q4 is provided by volt-
age divider R15, R16. Resistor R14 is the
emitter resistor, which is rf bypassed by
capacitor C15. The tuned output circuit, con-
sisting of the primary of transformer T4 and
capacitor C16, is tuned to 10 mc. Since

this stage is biased so that the amplification is
non-linear, the second harmonic (10 mc) of the
5 mc signal will be produced and amplified.
The 10 mc signal is coupled through trans-
former T4 and applied to the 17.847/27.847 mc
mixer.

4-254. 5 MC MULTIPLY-BY-TWO, TEST

DATA.

4-255. Pertinent references and applicable
test data for the 5 mc multiply-by-two circuit
are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Frequency Standard Electronic Assem-
bly, Servicing Block Diagram, Figure 4-56.

c. Frequency Standard Electronic Assem-
bly, Schematic Diagram, Figure 5-5.

d. Refer to paragraph 2-25 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 5 mc
multiply-by-two adjustment procedures.

e. Required Test Equipment:
(1) Electronic Multimeter, CCVO-91CA.
(2) Multimeter, AN/PSM-4.
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Figure 4-35. 5 MC Multiply-By-Two, Simplified Schematic Diagram

(3) RF Signal Generator, CAQI-606A.

(4) Frequency Standard Test Set,
TS-2134/WRC-1.

f. 5 MC Multiplier, Divider and Compara-
tor, Component and Test-Point Location,
Figure 5-61.

4-256. 17.847/27.847 MC MIXER, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-257. The 17.847/27.847 mc mixer (figure
4-36) consists of two mixers (Q1 and Q2), a
gating circuit (CR1, CR3), a 17.847 mc filter
(Y1), and a 27.847 mc filter (Y2). These
circuits, which form a part of 100 KC Syn-
thesizer Electronic Subassembly A2A6A2,
produce either a 17.847 mc or 27.847 mc
frequency for use in the mixing circuits of the
hi-band/lo-band mixer/amplifier. These cir-
cuits are used in all modes of operation. The
following paragraphs describe the operation of
the 17.847/27.847 mc mixer in detail.

4-258. The 7.1 mc output from the 7.1 mc
mixer is coupled to the emitter of mixer Q1 by
capacitor C5. The 10.747 mc output from
10.747 mc mixer A2A6A4A1 is coupled to the
base of mixer Q1 by capacitor C{. 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. Resistor R16 is the

ORIGINAL

terminating resistor for the 7.1 mc input sig-
nal. Mixer Q1 mixes the two input signals and
develops the resulting mixing products across
the tuned circuit consisting of capacitor C7

and the primary of transformer T1. The cir-
cuit is tuned to 17.747 mec, the desired additive
product. ’

4-259. The output of mixer Q1 is coupled to a
crystal filter consisting of transformers T1 and
T2, capacitors C8 and C9, and crystal Y1.
Crystal Y1 is series resonant at 17.847 mc to
pass the desired additive mixing product.
Since the crystal can also be parallel resonaf -
ed with its own shunt capacitance, capacitor
C8 and the bottom half of transformer T2 ¢ri-
mary are adjusted to cancel the effect of this
shunt capacitance. The output of the filter is
coupied to the hi-band/lo-band mixer/ampli-
fier (when the lo-band of mixing frequencies
is required) and to the base of mixer Q2 (when
the hi-band of mixing frequencies is required)
by transformer T2. Resistor R5 is the ter~
mination for the crystal filter.

4-260. The 10 mc signal from the 5 mc multi-
ply-by-two circuit (P/O 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, {o maintain a 10 vdc drop
across resistor R12, The regulated 10 vdec 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 the hi-
band/lo-band mixer/amplifier is required, 20
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vdc is applied to resistors R6, R10 and R14.
Voltage divider R6, R'7, 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 mc 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 mc
signal through coupling capacitor C16 to 51
ohm load resistor R13. Therefore, resistor
R13 loads the 10 mc signal when the lo-band
mixing frequencies are required.

4-261. When the hi-band mixing frequencies
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 mc signal through coupling
capacitor C13 to the emitter of mixer Q2.

4-262. 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 interaction with

other circuits connected to the positive 20 vdc
supply line. Capacitor C12 is the emitter by-

pass capacitor. The 17.847 mc output from
the crystal filter is coupled to the base of
mixer Q2 by capacitor 10. The 17.847 mc
and 10 mc signals are mixed, and the result-
ing products are developed across the tuned
circuit consisting of capacitor C18 and the
primary of transformer T3. This circuit is
tuned to 27.847 mc, the desired additive
mixer product. Transformer T3 couples the
output 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 compo-
nents in the 17. 847 mc crystal filter. Resis-
tor is the termination impedance for the
crystal filter. The output of this crystal
filter is coupled to the hi-band/lo-band mixer/
amplifier by transformer T4.
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data for the 17.847/27.847 mc mixer are as
follows:

a. Radio Receiver R-1051/ URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 100 KC Synthesizer Electronic Subas-
sembly, Servicing Block Diagram, Figure
4-60.

c. 100 KC Synthesizer Electronic Subas-
sembly, Schematic Diagram, Figure 5-17.

d. 17.847/217.847 MC Mixer, Component
and Test-Point Location, Figure 5-72.

e. Required Test Equipment:

(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Frequency Meter, CAQI-S24D.

(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-32 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for
17.847/27. 847 mc adjustment procedures.

4-265. 10 KC SPECTRUM GENERATOR,
FUNCTIONAL CIRCUIT DESCRIP-

TION.

4-266. The 10 kc spectrum generator (figure
4-37) consists of a divide-by-two multivibrator
(Q1, Q2), a divide-by-five multivibrator (Q3,
Q4), a gate amplifier (Q5), and a keyed oscil-
lator (Q6). These circuits, which form a part
of Spectrum Generator Electronic Subassembly
A2ABA5, produce a spectrum of frequencies
between 3.82 and 3.91 mc. This spectrum is
applied to the 9.07 mc error mixer, which is
part of A2A6A3A4, to produce the reference
frequencies used in the error cancelling scheme.
These circuits also provide the 10 kc trigger
pulses to the 1 kc spectrum generator. The 10
kc spectrum generator is used in all modes of
operation. The following paragraphs describe
the operation of the 10 kc spectrum generator
in detail.

4-267. The input to the 10 kc spectrum gen-

4-263. 17.847/27.847 MC MIXER, TEST DATA. erator is the 100 kc pulsed output of the 100 kc
spectrum generator. A positive 20 vdc is
applied to the 10 kc spectrum generator in all

4-264. Pertinent references and applicable test modes of operation by main frame power supply
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Figure 4-37. 10 KC Spectrum Generator, Simplified Schematic Diagram
A2A8. The positive 20 vdc is regulated to 10 Q1, Q2. The resulting positive triggers are di-

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.

4-268. Divide-by-two multivibrator Q1, Q2 is

a conventional bistable multivibrator, producing
one output pulse for every two input pulses. The
100 kc input pulses are differentiated by capaci-
tor C4 and the input impedance of multivibrator

ORIGINAL

rected to the saturated transistor of the divide-
by-two multivibrator Q1, Q2 by steering diodes
CR2 and CR3. This cuts off the saturated
transistor and starts the process of regenera-
tion. Resistor R6 references the anodes of
steering diodes CR2 and CR3 to the same po-
tential as the emitters of transistors Q1 and
Q2, and provides the return path for capacitor
C4.

4-269. The output of divide-by-two multivi-
brator Q1, Q2 is a square wave at a 50 kc re-
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petition 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 multivibrator Q2, Q3 in the 100 kc spec-
trum generator (refer to paragraph 4-232),
except for the time constants. The 10 kc out-
put signal from divide-by-five multivibrator
Q3, Q4 is applied directly to the 1 kc spectrum
generator. The 10 kc output signal is also
divided by resistors R14 and R15 and coupled
to the base of gate amplifier Q5 by capacitor
Cl1l. Gate amplifier Q5 is identical to gate
amplifier Q4 in the 100 kc spectrum generator
(refer to paragraph 4-233). Gate amplifier

Q5 turns keyed oscillator Q6 on and off at a 10
kc repetition rate. Keyed oscillator Q6 is
identical to keyed oscillator Q5 in the 100 kc
spectrum generator (refer to paragraph 4-234).
The output of keyed oscillator Q6 is a sinusoidal
burst of frequencies about 0.7 microseconds in
duration, repeated at a 10 kc rate. The spec-
trum of frequencies thus produced is 3. 82 to
3.91 mc; the spectrum points are separated by
10 kc. The output of keyed oscillator Q6 is di-
vided by resistors R28 and R29, and applied to
the 9. 07 mc error mixer which is part of
A2AB6A3A4.

4-270. 10 KC SPECTRUM GENERATOR,
TEST DATA.
4-271. Pertinent references and applicable

test data for the 10 kc spectrum generator are
as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Spectrum Generator Electronic Subas-
sembly, Servicing Block Diagram, Figure
4-57.

c. Spectrum Generator Electronic Subas-
sembly, Schematic Diagram, Figure 5-10.

d. 10 KC Spectrum Generator, Component
and Test-Point Location, Figure 5-97.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.

(3) Oscilloscope, AN/USM-105A.
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(4) Frequency Meter, CAQI-524D.
(5) Multimeter, AN/PSM-4.

(6) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-26 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 10 kc
spectrum generator adjustment procedure.

4-272. 1 KC SPECTRUM GENERATOR,
FUNCTIONAL CIRCUIT DESCRIP-

TION.

4-273. The 1 ke spectrum generator (figure
4-38) consists of a divide-by-two multivibra-
tor (Q1, Q2), a divide-by-five multivibrator
(Q3, Q4), a gate amplifier (Q5), and a keyed
oscillator (Q6). These circuits, which form a
part of the Spectrum Generator Electronic
Subassembly A2A6A5, produce a spectrum of
frequencies between 0. 122 and 0. 131 mc. This
spectrum is applied to the 1.981 mc error
mixer, which is part of A2A6A3A4, to produce
the reference frequencies used in error can-
cellation. These circuits also provide the 5
ke trigger frequency to the 5 kc spectrum gen-
erator. The 1 kc spectrum generator is used
in all modes of operation. The following para-
graphs describe the operation of the 1 kc
spectrum generator in detail.

4-274. The input to the 1 kc spectrum gen-
erator is the 10 kc pulsed output of the 10 kc
spectrum generator. This input signal is
differentiated by capacitor 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 the 10
ke spectrum generator (refer to paragraph
4-268), except for the additional output. The
5 kc pulsed output of the divide-by-two multi-
vibrator is divided by voltage divider R9, R10
and applied to the 5 kc spectrum generator as
trigger pulses. The 5 kc pulsed output of the
divide-by-two multivibrator is also 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 tran-
sistor Q3 and holds transistor Q3 in saturation
during its conductive period. Divide-by-five
multivibrator Q3, Q4 is identical to divide-by-
five multivibrator Q3, Q4 in the 100 kc spec-
trum generator (refer to paragraph 4-232),
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Figure 4-38. 1 KC Spectrum Generator, Simplified Schematic Diagram

except for the time constants. The 1 kc pulsed
output of divide-by-five multivibrator Q3, Q4
is coupled to the base of gate amplifier Q5.
Gate amplifier Q5 is identical to gate amplifier
Q4 in the 100 kc spectrum generator (refer to
paragraph 4-233). Gate amplifier Q5 turns
keyed oscillator Q6 on and off at a 1 ke repe-
tition rate. Keyed oscillator Q6 is identical to
keyed oscillator Q5 in the 100 kc spectrum

generator (see paragraph 4-234). The output
of keyed oscillator Q6 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 mc; the spectrum
points are separated by 1 kc.

CHANGE 1

4-275, 1 KC SPECTRUM GENERATOR, TEST

DATA.
4-276. Pertinent references and applicable
test data for the 1 kc spectrum generator are
as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. Spectrum Generator Electronic Subas-
sembly, Servicing Block Diagram, Figure
4-57,

c. Spectrum Generator Electronic Subas-
semly, Schematic Diagram, Figure 5-10,
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d. 1 KC Spectrum Generator, Component
and Test-Point Location, Figure 5-98.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Oscilloscope, AN/USM-105A.
(4) Frequency Meter, CAQI-524D.
(5) Multimeter, AN/PSM-4.

(6) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-26 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 1 kc
spectrum generator adjustment procedures.

4-277. 1.981 MC ERROR MIXER, FUNC-
TIONAL CIRCUIT DESCRIPTION.

4-278. The 1.981 mc error mixer (figure
4-39) consists of an isolation amplifier (Q7),

a mixer (Q10), and a 1.981 mc filter (FL2).
These circuits, which form a part of the 1 and
10 KC Synthesizer Electronic Subassembly
A2A6A3, mix the output signal from the 1.850
to 1.859 mc oscillator with one of the 1 ke
spectrum points to produce the 1.981 mc pro-
duct signal used in the 7.089 mc mixer. The
following paragraph describes the operation of
the 1.981 mc error mixer in detail.

| KC SPECTRUM
FROM THE

NAVSHIPS 94841(A)

R-1051/URR
TROUBLE SHOOTING

4-279. The signal from the 1.850 to 1.859 mc
oscillator is coupled through capacitor C30 to
the emitter of isolation amplifier Q7. The
grounded base configuration of isolation ampli-
fier Q7 provides a high reverse attenuation to
the spectrum and mixer products present in
mixer Q10. Base bias is provided by voltage
divider R29, R27. Resistor R12 and capacitor
C13 provide decoupling for isolation amplifier
Q7. Capacitor C29 is used to provide ac
ground to the base of isolation amplifier Q7.
The output of isolation amplifier Q7 is applied
to inductor L4, which provides the impedance
transformation necessary to drive mixer Q10.
Resistor R26 is used to ensure uniformity of
the signal developed across inductor L4. The
output of inductor L4 is coupled through capaci-
tor C43 to the base of mixer Q10. The 1 kc
spectrum is coupled through capacitor C44
to the emitter of mixer Q10. Base bias is
provided by voltage divider R44, R42. Re-
sistor R12 and capacitor C13 provide decoup-
ling. The mixing products at the collector of
mixer Q10 are applied to crystal filter FL2
where all the products except the sum, 1.981
mec, are attenuated. Resistor R41 and capa-
citor C9 form the input termination of crystal
filter FL2. Capacitor C8 forms a part of the
output termination of crystal filter FL2. The
output of crystal filter FL2 is applied to the
7.089 mc mixer.

4-280. 1.981 MC ERROR MIXER, TEST
DATA.

4-281. Pertinent references and applicable

test data for the 1.981 mc error mixer are as

follows:

| KC SPECTRUM =
GENERATOR
( A2ABA5A3)
+20V DC
Q7
ISOLATION RI2
AMPLIFIER

INPUT SIGNAL
FROM THE

1.850-1.859 MC >
OSCILLATOR c30
( A2ABA3A2)

R27 S R26

c29 /Eﬁ

1981 MC TO
7.089 MC MIXER
(P70 A2A6A3A4)

NOTE:
REF. DESIG. PREFIX A2A6A3A4.

Figure 4-39. 1.981 MC Error Mixer, Simplified Schematic Diagram
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Figure 4-40. 9.07 MC Error Mixer, Simplified Schematic Diagram

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 1 and 10 kc Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-59,

c. 1 and 10 kc Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-8.

d. 7.089 mc Mixer, Component and Test-
Point Location, 5-84.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Frequency Meter, CAQI-524D.
(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.
4-282. 9.07 MC ERROR MIXER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-283. The 9.07 mc error mixer (figure

4-40) consists of an isolation amplifier (Q6), a
mixer (Q8), and a 9.07 mc filter (FL1). These
circuits, which form a part of the 1 and 10 KC
Synthesizer Electronic Subassembly A2A6A3,
mix the output signal from the 5.16 to 5.25 mc
oscillator with one of the 10 kc spectrum points

ORIGINAL

to produce the 9.07 mc product signal used in
the 7.089 mc mixer. This circuit is identical,
except for a few component values, to the
1.981 mc error mixer. Refer to paragraph
4-279 for details of circuit operation.

4-284. 9.07 MC ERROR MIXER, TEST DATA.
4-285. Pertinent references and applicable test

data for the 9. 07 mc error mixer are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 1 and 10 KC Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-59,

c. 1and 10 KC Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-8.

d. 7.089 mc Mixer, Component and Test-
Point Location, Figure 5-84.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Frequency Meter, CAQI-524D.
(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.
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Figure 4-41. 7.089 MC Mixer, Simplified Schematic Diagram

4-286. 7.089 MC MIXER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-287. The 7.089 mc mixer circuit (figure
4-41), which forms a part of 1 and 10 KC
Synthesizer Electronic Subassembly A2A6A3,
mixes the 1.981 mc signal from the 1.981
mc error mixer with the 9.07 mc signal
from the 9. 07 mc error mixer. This circuit,
which consists of mixer Q9, produces the
7.089 mc error signal used in the 7. 1 mc.mixer
of 500 CPS Synthesizer Electronic Subassem-
bly A2A6A4. The following paragraph de-
scribes the operation of the circuit in detail.

4-288. The 1.981 mc signal is coupled

through capacitor C7 and isolating resistor R7
to the base of mixer Q9. The 9.07 mc 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 output
impedance of the respective filters. Base bias
for mixer Q9 is provided by voltage divider R9,
R8. Resistor R11 and capacitor C11 provide
decoupling for mixer Q9. The output circuit of
mixer Q9 is a tuned circuit consisting of capaci-

4-178

tor C10 and transformer T1, and is tuned to
7.089 mc. Therefore, all mixing products ex-
cept the difference frequency, 7.089 mc, will
be attenuated by the output circuit of mixer Q9.
The 7. 089 mc signal is coupled throughtransfor-
mer T1tothe 7.1 mc mixer circuit in 500 CPS
Synthesizer Electronic Subassembly A2A6A4.

4-289. 7.089 MC ERROR MIXER, TEST DATA.

4-290. Pertinent references and applicable
test data for the 7. 089 mixer are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 1 and 10 kc Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-59.

c. 1 and 10 kc Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-8.

d. 7.089 mc Mixer Component and Test-
Point Location, Figure 5-84.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.

(2) Electronic Multimeter, CCVO-91CA.
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Figure 4-42.
(3) Frequency Meter, CAQI-524D.
(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-28 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 7.089
mc error mixer adjustment procedures.
4-291. 5 KC SPECTRUM GENERATOR,
FUNCTIONAL CIRCUIT DESCRIPTION.,

4-292. The 5 kc spectrum generator (figure
4-42) consists ot an emitter follower (Q1), a
gate amplifier (Q2), and a keyed oscillator
(Q3). These circuits, which form a part of
Spectrum Generator Electronic Subassembly
A2A6A5, produce a frequency spectrum at
0.110 mc and 0. 115 mc. These spectra are
supplied to 500 cps oscillator A2A6A4A3 for
use in the automatic phase lock loop. The 5 kc
spectrum generator is used in all modes of
operation. The following paragraph describes
in detail the operation of the 5 kc spectrum
generator.

4-293. The input to the 5 kc spectrum genera-
tor is the 5 kc pulsed output of the 1 kc spec-
trum generator. This input signal is coupled
to the base of emitter follower Q1. Bias
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5 KC Spectrum Generator, Simplified Schematic Diagram

voltage for emitter follower Q1 is developea
by voltage divider R1, R2 and emitter resis-
tors R4 and R6 from the positive 20 vdc sup-
plied by main frame power supply A2AS8.
Emitter follower Q1 prevents loading the multi-
vibrator in 1 kc spectrum generator A2A6A5A3,
and provides a low impedance source for gate
amplifier Q2. The output of emitter follower
Q1 is coupled to the base of gate amplifier Q2
by capacitor C3. Gate amplifier Q2 is identi-
cal to gate amplifier Q4 in the 100 kc spectrum
generator (refer to paragraph 4-234). Gate
amplifier Q2 turns keyed oscillator Q3 on and
off at a 5 ke repetition rate. Keyed oscillator
Q3 is identical to keyed oscillator Q5 in the
100 kc spectrum generator (refer to paragraph
4-235). The output of keyed oscillator Q3 is a
sinusoidal burst of frequencies 100 micro-
seconds in duration, repeated at a 5 kc rate.
The desired spectra of frequencies thus pro-
duced are 0. 110 mc and 0. 115 mc. The output
of keyed oscillator Q3 is applied to 500 CPS
Synthesizer Electronic Subassembly A2A6A4.

4-294, 5 KC SPECTRUM GENERATOR, TEST
DATA.
4-295. Pertinent references and applicable

test data for the 5 kc spectrum generator are
as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.
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b. Spectrum Generator Electronic Subas-
sembly, Servicing Block Diagram, Figure
4-57.

c. Spectrum Generator Electronic Subas-
sembly, Schematic Diagram, Figure 5-10.

d. 5 KC Spectrum Generator, Component
and Test-Point Location, Figure 5-99.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCV0-91CA.
(3) Oscilloscope, AN/USM-105A.
(4) Frequency Meter, CAQI-524D.
(5) Multimeter, AN/PSM-4.

(6) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

f. Refer to paragraph 3-26 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 5 kc
spectrum generator adjustment procedures.

4-296. 500 CPS OSCILLATOR, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-297. The 500 cps oscillator (figure 4-43)
consists of a Clapp oscillator (Q1, Q2), three
emitter followers (@3, Q5 and Q6), two ampli-
fiers (Q4 and Q7), and a phase detector (CR8,
CR9 and T1). The 500 cps oscillator, which
forms a part of 500 CPS Synthesizer Electronic
Subassembly A2A6A4, produces either a locked
110 or 115 ke signal, or an unlocked 108 to 122
ke signal for driving divide-by-ten multivibra-
tors A2A6A4A2. These circuits are used in all
modes of operation. The following paragraphs
describe the operation of 500 cps oscillator in
detail.

4-298. The positive 20 vdc supply voltage for
all circuits of the 500 cps oscillator circuits is
produced by main frame Power Supply A2A8
and is applied directly to these circuits.

Zener diode CR1 regulates this 20 vdc to 15 vdc,
for use in the circuit by drawing enough cur-
rent, in addition to the load current, to main-
tain a 5 vdc drop across resistor R1. Capac-
itors C2 and C3 filter the regulated 15 vdc
output of Zener diode CRI1.

4-80

NAVSHIPS 94841(A)

R-1051/URR
TROUBLE SHOOTING

4-299. Oscillator Q1, Q2 is a Clapp oscillator,
the tank circuit of which consists of capacitors
C4, C5, C7, C8, C9, C10, C11; inductor L4;
and voltage variable capacitors CR2, CR3, and
CR4. Voltage variable capacitors (VVC) CR2
and CR3 are the main tuning elements of
oscillator Q1, Q2. Capacitor C10 is selected
to adjust the initial frequency of oscillator Q1,
@2. Required pulling range for the phase lock
loop is provided by VVC CR4. Capacitor C9
compensates for the non-linear tuning
characteristics of VVC CR4. Capacitor C11
has a negative temperature coefficient to
compensate for temperature changes in
oscillator Q1, Q2. The parallel and series
combination of these capacitances results in a
single variable capacity, which is designated
C'. For the purpose of ready recognition, the
simplified ac circuit equivalent to oscillator
Q1, Q2 can now be drawn as illustrated in
figure 4-44. It can now be readily seen that
capacitors C4, C5, C7, C8, C' and inductor L4
compose the parallel-resonant tank circuit for
oscillator Q1, Q2.

4-300. The regulated 15 vdc supplied by Zener
diode CRI1 is filtered by A2A8A4A1L1,
A2A6A4A1C1 and applied to voltage divider
A2A11R4, A2A11R5, A2A11R3 located on the
main frame through contacts 3 or 4 and 5 of
switch A2S6. The voltage developed across
the voltage divider is tapped in one of two
places, depending on the setting of CPS switch
A2S6. When the CPS switch is in the 000 posi-
tion, the voltage applied through contacts 2 and
5, filter L5, C12, and isolating resistor R12
sets the capacity of VVC CR2 and VVC CR3 to
such value as to cause the output of oscillator
Q1, Q2 to be approximately 110 kc if the phase
lock loop is open, and exactly 110 kc if the
phase lock loop is closed. When the CPS
switch is in the 500 position, the voltage applied
through contacts 3 and 5, filter L5, C12, and
isolating resistor R12 sets the capacity of
VVC CR2 and VVC CR3 to such value as to
cause the output of oscillator Q1, Q2 to be

115 ke. Filter L5, C12 removes any spurious
ac signals present on the 15 vdc line. Resis-
tor A2A11R3 establishes the lower reference
point for the 000 and 500 positions of the CPS
switch. When the CPS switch is in the
VERNIER position, the voltage applied to VVC
CR2 and VVC CR3 can be adjusted by
VERNIER control A2R7, allowing the output of
oscillator Q1, Q2 to be varied from 108 to 122
kc. Resistor A2A11R1 establishes the lower
reference point for VERNIER control A2RT.
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The 15 vdc applied through contacts 6 and 5 of
switch A2S6 establishes the upper reference
point (122 kc) for VERNIER control A2RT7.
Resistor A2A11R2 isolates the vernier network
from the 000 - 500 network. When the CPS
switch is in the VERNIER position, VERNIER
indicator A2DS5 flashes. Capacitor A2A11C1
charges through resistor A2A11R6 until the
charge causes A2DS5 to fire. When A2DS5 fires,
capacitor A2A11C1 discharges through A2A11R7
until A2DS5 is extinguished. Capacitor A2A11C1
will then charge again, and the process is re-
peated until the CPS switch is placed in some
other position.

4-301. When operating voltage is applied to
oscillator Q1, Q2, the oscillator will produce
an approximate output corresponding to

the setting of the CPS switch. Resistors R2
and R6 compose the voltage divider that
develops the base-bias for transistor Ql.
Resistors R5, R3 and R4 are the emitter
resistors for transistors Q1 and Q2. Inductors
L2 and L3 provide a ground path for tlie dc
voltages and a high impedance for the ac
voltages. Capacitor C6 is a dc blocking
capacitor. The output of oscillator Q1, Q2 is
limited by diodes CR5 and CR6. The negative-
going limit for the signal is established by the
anode bias, which is developéd by voltage
divider R7, R8, RT1, minus the forward drop
across diode CR6. The positive-going limit for
the signal is established by the cathode bias,
which is developed by voltage divider R9, R10,
plus the forward drop across diode CR5.
Therefore, the peak-to-peak amplitude of the
signal is limited by the two established dc
reference levels. The bias on diodes CR5 and
CR6 is nearly equal at room temperature. As
the temperature of the circuit varies, the
forward drop of diodes CR5 and CR6 varies.
Without compensation, this would result in
variations in the output signal amplitude.
Thermistor RT1 varies the anode bias of diode
CR6 according to the temperature changes.
Therefore, the negative-going limit for the
signal is shifted so that the difference between
the two dc references is constant. This
insures that the amplitude of the signal does
not vary with changes in temperature.

Capacitors C13 and C25 are rf bypass capacitors.

4-302. The output of oscillator Q1, Q2 is
applied directly to the base of emitter follower
Q3, which in turn develops the signal across
resistor R13. Emitter follower Q3 provides
isolation for oscillator Q1, Q2, preventing suc-
ceeding stages from adversely loading the
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Figure 4-44. 500 CPS Oscillator,
AC Equivalent Circuit, Schematic Diagram

oscillator. The output of emitter follower Q3
is coupled to the base of amplifier Q4 by
capacitor C14. Bias voltage for amplifier Q4
is developed by voltage divider R14, R15. A
small amount of degeneration is developed by
unbypassed emitter resistor R17 in order to
increase the stability of amplifier Q4. The
amplified output of amplifier Q4 is applied
directly to the base of emitter follower Q6,
which develops the signal across resistor
R26. Emitter follower Q6 provides a low
impedance source for the divide-by-ten multi-
vibrators. The output of emitter follower Q6
is coupled to the divide-by-ten multivibrators
by capacitor C23.

4-303. The output of amplifier Q4 is also
applied to the base of emitter follower Q5.
Potentiometer R16 establishes the signal level
at the base of emitter follower Q5 and also
serves as a voltage divider for developing the
base-bias, thereby setting the gain of the
phase lock loop. Emitter follower Q5 provides
a low impedance source for phase detector
circuit CR8, CR9, and T1. When the CPS
switch is in the 000 or 500 position, a ground
potential is applied through filter L6, C16 to
resistor R20. Therefore, diode CR7 is
forward-biased, allowing the signals developed
across resistor R19, by emitter follower Q5,
to pass. This signal is coupled to the center
tapped secondary of transformer T1 by
capacitor C17. When the CPS switch is in the
VERNIER position, 20 vdc is applied through
filter L6, C16 and resistor R20 to the cathode
of diode CR7. The back-~biased diode then
blocks the oscillator output.

4-83



Paragraph
4-304

4-304. The 5 kc spectrum output of the 5 kc
spectrum generator is coupled to the base of
amplifier Q7 by capacitor C24. Operating
voltage for amplifier Q7 is developed by voltage
divider R29, R30 and emitter resistor R27,

R28 from the positive 20 vdc supply. A small
amount of degeneration is developed by resistor
R28 and is used to increase the stability of
amplifier Q7. The output of amplifier Q7 is
developed across the primary of transformer
T1. Resistor R31 ensures that a uniform
signal is developed across the primary of
transformer T1.

4-305. The phase detector circuit compares
the output of oscillator Q1, Q2 with the 5 kc
spectrum reference frequency when the CPS
switch is in the 000 or 500 position. If a dif-
ference exists between the two, the output of
the phase detector circuit will be an ac
function that varies about the circuit de
reference. This ac function will vary the
capacity of VVC CR4, and thus will sweep the
oscillator. As the oscillator output sweeps
through the reference frequency, the output
frequency of the phase detector will decrease
with each sweep and eventually go to zero. The
output of the phase detector will then be a dc
level, which locks the output of the oscillator
to the frequency standard. Whenever the
oscillator begins to drift, the phase difference
will be detected by the phase detector, which
will shift the dc potential applied to VVC CR4
accordingly. Thus the phase detector holds the
oscillator on frequency.

4-306. The phase detector circuit is refer-
enced at a dc potential, which is developed by
voltage divider R25, R24. This dc reference,
the voltage across resistor R24, is applied to
the cathode of diode CR9. Since there is no
other dc path in the phase detector circuit, this
level references the output, at the cathode of
diode CR8, to the same dc potential. Capacitor
C22 servesasabypass for resistor R24. The
output of oscillator Q1, Q2 is developed across
resistor R23. The 5 kc spectrum output of
amplifier Q7 is induced into the secondary of
transformer T1. The secondary of trans-
former T1 provides a balanced output from
amplifier Q7, and also forms a part of the
phase detector circuit. Each half of the
balanced output is composed of a diode (CR8 or
CR9), a resistor (R21 or R22), and capacitor
(C21 or C20) with a common path through
resistor R23. The center-tapped secondary of
transformer T1 is the common path for all
signals. Since the output of transformer T1 is
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balanced, the net dc current through resistor
R23 is zero, and, in the absence of an oscilla-
tor signal, the net voltage from the cathode of
diode CR8 to the cathode of diode CR9 is also
zero. With an oscillator signal present, this
net voltage will remain about zero, unless the
oscillator frequency is nearly coincident with
the 5 kc spectrum reference frequency. When
the oscillator and 5 kc spectrum frequencies
are nearly coincident, the net output voltage
across resistors R21 and R22 will no longer
be zero. This net voltage will now be a func-
tion that varies with time and that has a fre-
quency equal to the difference between the
oscillator frequency and the 5 kc spectrum fre-
quency. In order for oscillator Q1, Q2 to be
locked, the difference between the oscillator
frequency and the 5 kc spectrum reference
frequency must be zero.

4-307. Assume that the output of the oscillator
is 110. 4 kc and that the desired oscillator
output is 110 ke. The 5 ke spectrum contains
the two spectrum points 110 k¢ and 115 kc.

The 110. 4 kc and 115 kc signals are not
coincident enough to materially change the net
voltage between diodes CR8 and CR9. How-
ever, the 110. 4 kc signal is in close coinci-
dence with the 110 kc spectrum point. This
causes a 400 cps ac output from the phase
detector circuit. The ac output of the phase
detector varies the capacity of VVC CR4 by
varying the applied voltage above and below the
dc reference, and thus sweeps the oscillator at
400 cps. Since the loop is closed, the phase
detector output, or sweep frequency, will de-
crease with time as the oscillator output fre-
quency decreases as a result of being swept.
After this sweep frequency has been decreased
to a frequency within the pull-in range of the
oscillator, the oscillator will pull-in and lock
at the desired 110 kc. At this time, the output
from phase detector CR8 and CR9 is the dc
reference level. If the phase of the oscillator
begins to drift, the phase difference will be
detected by the phase detector circuit, and the
dc output will be shifted to correct the
oscillator frequency. The network of inductor
L7 and capacitor C19 filters the output of the
phase detector circuit.

4-308. A vector diagram of the phase detector
circuit will clarify its operation. Consider,
first, the series circuit composed of R23,
C21, and C22, across which the output of
oscillator Q1, Q2 is developed (figure 4-45a).
At frequencies near 110 ke, the reactance of
capacitor C21 is approximately 145 ohms, and
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Figure 4-45,

the reactance of capacitor C22 is approximately
0.65 ohms. Therefore, nearly all the signal
from oscillator Q1, Q2 is developed across
resistor R23. Next, consider the situation
when the oseillator frequency equals the 110 kc
spectrum point. The potentials Eao and Epo
then have amplitudes and phases somewhat as
illustrated in figure 4-45b. Since Egq = Epg,
then E51'g = Ep'g; therefore E5'y' = 0. When
the phase difference between the oscillator
frequency and the 110 kc spectrum point is
positive (oscillator output greater than the
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Phase Detector, Vector Diagram

spectrum point), Egqq and Epg will have ampli-
tude and phases as illustrated in figure 4-45c.
Since Ego» Epo, then Ea'o)Ep'o; therefore,
Eg'p' is positive. When the phase difference
between the oscillator and the 110 kc spectrum
point, is negative (oscillator output less than
the spectrum point, Ego and Epg will have
amplitudes and phases as illustrated in figure
4-45d. Since Eq0{Epo, then Ea'o<Ep'o;

Egtp' is negative. The preceding discussion
also holds true if the desired output of the
oscillator is 115 ke.
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4-309. 500 KC OSCILLATOR, TEST DATA.

4-310. Pertinent references and applicable
test data for the 500 cps oscillator are as
follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

b. 500 CPS Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-58,

c. 500 CPS Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-9.

d. 500 CPS Oscillator, Component and
Test-point Location, Figure 5-92.

e. Receiver 500 CPS Control, Components
Location, Figure 5-19.

f. Required Test Equipment:
(1) Frequency Meter, CAQI-524D.
(2) Oscilloscope, AN/USM-105A.

(3) Heterodyne Voltmeter, Bruel and
Kjaer, 2005.

(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set,
TS-2133/WRC-1.

g. Refer to paragraph 3-30 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 500
cps oscillator adjustment procedures.

4-311. DIVIDE-BY-TEN MULTIVIBRATORS,
FUNCTIONAL CIRCUIT DESCRIPTION.
4-312. The divide-by-ten multivibrators

circuit (figure 4-46) consists of a shaping
amplifier (Q9), a divide-by-five circuit (Q1,
Q2, Q3, Q4, Q5, Q6), and a divide-by-two
circuit (Q7, Q8). These circuits, which form
a part of 500 CPS Synthesizer Electronic
Subassembly A2A6A4, divide the locked 110 kc
or 115 ke, or the unlocked 108 to 122 kc output
from 500 cps oscillator A2A6A4A3 by ten. The
result of the division is the locked 11 kc or
11.5 ke, or the unlocked 10.8 to 12.2 kc signal

required for mixing in 7.1 mc mixer A2A6A4Al.

These circuits are used in all modes of opera-
tion. The following paragraphs describe the
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operation of the divide-by-ten multivibratorsin
detail.

4-313. The operation voltage for the divide-
by-ten multivibrators is the positive 10 vdc
output from Zener diode CR1. Zener diode
CR1 regulates the positive 20 vdc output from
main frame power supply A2A8 to 10 vdc by
drawing enough current, in addition to the cur-
rent drawn by the load, to maintain a 10 vde
drop across resistor R1. Capacitor C1 and
inductor L1 filter the 20 vdc input to Zener
diode CR1, and capacitor C2 filters the posi-
tive 10 vdc output of Zener diode CR1.

4-314. The sinusoidal output from the 500 cps
oscillator is the input signal for the divide-by-
ten multivibrators. This signal is coupled to
the base of shaping amplifier Q9 by capacitor
C3. Resistors R3, R4, and R6 form a resist-
ive network which develops the operating volt-
ages for shaping amplifier Q9. In the absence
of a signal input, diode CR2 holds amplifier Q9
at cut-off. As a result, a small input signal
overdrives shaping amplifier Q9. Diode CR2
clamps the positive portions of the input signal.
Resistor R2 provides isolation for the input
signal, and capacitor C4 reduces the transistor
storage time, thus increasing the switching
speed. Because of the clamping action of diode
CR2, the negative portions of the input signal
will drive shaper amplifier Q9 into saturation.
The resulting negative-going pulses are in-
verted by shaping amplifier Q9, and are devel-
oped across resistor R5. These positive pulses
are coupled to steering diodes CR3 and CR4 by
capacitor C6.

4-315. Transistors Q1, Q2, Q3, @4, Q5 and
Q6 compose three conventional bistable multi-
vibrators, which are connected in a configura-
tion employing a feedback loop to divide the
input signal by five. Bistable multivibrator Q7,
Q8 divides the output from this circuit by two.
Refer to figure 4-47 and table 4-1 during the
following discussion.

4-316. Assume that transistors Q1 through Q8
are in the condition shown by the start condition
line of table 4-1. The first input pulse from
shaping amplifier Q9 is differentiated by
capacitor C6 and the input impedance of multi-
vibrator Q1, Q2. The resulting positive trigger
pulse switches transistor Q2 to cutoff and
transistor Q1 to saturation, producing a
negative pulse at the collector of transistor Q2.
This pulse is differentiated by capacitor C10
and the input impedance of multivibrator Q3,
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Figure 4-46. Divide-By-Ten Multivibrators, Simplified Schematic Diagram

Q4. This back-biases steering diodes CR5 and
CR6, preventing an input to multivibrator

Q3, Q4. Therefore, the remaining transistors
of the divide-by-ten multivibrators circuit do

ORIGINAL

not change condition (pulse 1 line of table 4-1).
The second input pulse to multivibrator Q1, Q2
is differentiated, and the resulting positive
frigger pulse switches transistor Q1 to cutoff
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Figure 4-47. Divide-By-Ten Multivibrators,
Timing Diagram

and transistor Q2 back into saturation, produc-
ing a postive pulse on the collector of tran-
sistor Q2. This pulse is differentiated,
producing a positive trigger pulse, which
switches transistor Q4 to cutoff and transistor
Q3 to saturation. The negative pulse on the
collector of transistor Q4 is differentiated by
capacitor C14 and the input impedance of
multivibrator Q5, Q6. This back-biases
steering diodes CR8 and CR9. Therefore, the
remaining transistors of the divide-by-ten
multivibrators do not change condition (pulse 2
line of table 4-1). The third input pulse to
multivibrator Q1, Q2 switches transistor Q2 to
cutoff and transistor Q1 to saturation, produc-
ing another negative pulse on the collector of
transistor Q2. Therefore, there is no further
change in the remaining transistors of the
divide-by-ten multivibrators (pulse 3 line of
table 4-1). The fourth input pulse to multi-
vibrator Q1, @2 switches transistor Q1 to cutoff
and transistor Q2 to saturation. The positive
pulse on the-collector of transistor Q2 is
differentiated, and the resulting positive trigger
pulse switches transistor Q3 to cutoff and
transistor Q4 to saturation. The positive pulse
on the collector of transistor Q4 is differen-
tiated, and the resulting positive trigger pulse
switches transistor Q6 to cutoff and transistor
Q5 to saturation. The negative pulse on the
collector of transistor Q6 is differentiated by
capacitor C18 and the input impedance of multi-
vibrator Q7, Q8. This back-biases steering
diodes CR10 and CR11. Therefore, transistors
Q7 and Q8 do not change condition (pulse 4 line
of table 4-1). As noted above, when the fourth
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input pulse is applied to the multivibrator

Ql1, Q2, transistor Q5 is switched to saturation.
The positive pulse on the collector of transistor
Q5 is differentiated by capacitor C25 and the
input impedance of multivibrator Q3, Q4. The
resulting positive trigger pulse is applied
through diode CRT to the base of transistor Q4,
switching transistor Q4 to cutoff and transistor
Q3 to saturation. The positive going pulse on
the collector of transistor Q5 is also differen-
tiated by capacitor C24 and the input impedance
of multivibrator Q1, Q2. The resulting positive
trigger pulse is applied through diode CR12 to
the base of transistor @2, switching transistor
Q2 to cutoff and transistor Q1 to saturation.
Transistors Q1 through Q8 are now in the
conditions shown in the feedback line of table
4-1. The fifth pulse applied to multivibrator
Ql,Q2, causes changes in all four of the
multivibrators as shown in the pulse 5 line of
table 4-1. As shown in table 4-1, transistors
Q1 through Q6 are now in the same condition
they were in prior to the application of the first
input pulse. Thus, the input signal is divided
by five by transistors Q1 through Q6. The
sixth, seventh, eighth, and ninth input pulses
to multivibrator Q1, Q2 cause the same
changes in circuit conditions for transistors

Q1 through Q6 as previously explained (pulse 6,
7, 8, 9, and feedback lines of table 4-1). The
tenth input pulse to multivibrator Q1, Q2, like
the fifth input pulse, switches transistors Q1
through Q6 back to the starting position. The
positive pulse on the collector of transistor Q6
is differentiated; the resulting positive trigger
pulse switches transistor Q7 to cutoff and
transistor Q8 to saturation. Therefore, for
every ten input pulses to multivibrator Ql, Q2;
multivibrator Q7, Q8 produces one complete
output cycle.

4-317. Resistors R36 and R41 and capacitor
C22 serve as the collector load and also form
an integrating network to integrate the square
wave output at the collector of transistor Q7.
The resulting sawtooth output of multivibrator
Q7, Q8 is coupled to the 7.1 mc mixer by
capacitor C23. Resistor R41 provides a d-c
conduction path to ground for transistor Q7.

4-318. DIVIDE-BY-TEN MULTIVIBRATORS,
TEST DATA.

4-319. Pertinent references and applicable
test data for the divide-by-ten multivibrators
are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.
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TABLE 4-1. DIVIDE-BY-TEN MULTIVIBRATORS, TIMING CHART

PULSE
NUMBER Q1 (a7) Q3 Q4 (a7 QB Q17 Qs
START
CONDITION OFF ON OFF ON OFF ON OFF ON
1 ON OFF OFF ON OFF ON OFF ON
2 OFF ON ON OFF OFF ON OFF ON
3 ON OFF ON OFF OFF ON OFF ON
4 OFF ON OFF ON ON OFF OFF ON
FEEDBACK ON OFF ON OFF ON OFF OFF ON
5 OFF ON OFF ON OFF ON ON OFF
6 ON OFF OFF ON OFF ON ON OFF
7 OFF ON ON OFF OFF ON ON OFF
8 ON OFF ON OFF OFF ON ON OFF
9 OFF ON OFF ON ON OFF ON OFF
FEEDBACK ON OFF ON OFF ON OFF ON OFF
10 OFF ON OFF ON OFF ON OFF ON

ON - SATURATION

OFF - CUTOFF

b. 500 CPS Synthesizer Electronic Sub-
assembly, Servicing Block Diagram, Figure
4-58.

c. 500 CPS Synthesizer Electronic Sub-
assembly, Schematic Diagram, Figure 5-9.

d. Divide-By-Ten Multivibrators, Compo-
nent and Test-Point Location, Figure 5-94.

e. Required Test Equipment:
(1) RF Signal Generator, CAQI-606A.
(2) Electronic Multimeter, CCVO-91CA.
(3) Frequency Meter, CAQI-524D.
(4) Multimeter, AN/PSM-4.

(5) Translator/Synthesizer Test Set
TS-2133/WRC-1.

ORIGINAL

4-320. 7.1MC MIXER, FUNCTIONAL
CIRCUIT DESCRIPTION.

4-321. The 7.1 mixer (figure 4-48) consists
of two amplifiers (Q3 and Q5), a mixer (Ql),
two emitter followers (Q2 and Q4), and a

7.1 mc crystal filter (FL1). These circuits,
which form a part of 500 CPS Synthesizer
Electronic Subassembly A2A6A4, mix the out-
put from divide-by-ten multivibrators
A2A6A4A2 with the 7. 089 mc output from 7. 089
mc mixer A2A6A3A4 to produce a nominal 7.1
mc output. The output level is 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 opera-
tion of the 7.1 mc mixer in detail.

4-322. The output from the divide-by-ten

multivibrators is coupled to the base of ampli-
fier Q5 by capacitor C20. Operating voltage

4-89
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Figure 4-48.

Tor amplifier Q5 is developed by voltage
divider R25, R26 and emitter resistors R23
and R24 from the positive 20 vdc supply line.
Capacitor C19 and resistor R21 provide decou-
pling to prevent interaction with the other cir-
cuits connected to the positive 20 vdc supply

4-90

8
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[}
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. C
UTPUT TO THE 17.847 MC/
7.847 MC MIXER
A2AGA2A3)

NOTE:
REF. DESIG. PREFIX A2A6A4A|,

7.1 MC Mixer, Simplified Schematic Diagram

line. Capacitor C18 is the emitter bypass
capacitor of amplifier Q5. Unbypassed emitter
resistor R24 provides degeneration to increase
the stability of amplifier Q5. The amplified
output signals from amplifier Q5 are developed
across the fixed tuned circuit consisting of
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capacitor C17 and the primary of transform-
er T2. Resistor R22 increases the bandwidth
of transformer T2.

4-323. The sinusoidal output of amplifier
Q5 is coupled to the base of emitter follower
Q4 by capacitor C16. Operating voltage for
emitter follower Q4 is developed by voltage
divider R19, R20. Resistor R18 and capa-
citor C15 provide decoupling to prevent in-
teraction with the other circuits connected
to the positive 20 vdc supply line. Emitter
follower Q4 provides a low impedance source
for mixer Q1. The output of emitter follow-
er Q4 is developed across resistor R17, and
is coupled to the emitter of mixer Q1 by
capacitor C14.

4-324. Operating voltage for mixer Q1 is
developed by emitter resistor R4 and voltage
divider R1, R2 from the positive 20 vdc
supply line. Resistor R3 and.capacitor C3
provide decoupling to prevent interaction
with the other circuits connected to the pos-
itive 20 vdc supply line. Capacitor C4 is
the emitter bypass capacitor. Because of
the large difference in frequency between
the two inputs, resistor R5 is used to devel-
op a small amount of degeneration to in-
crease the stability of mixer Q1. The

7.089 mc output from 7. 089 mixer
A2A6A3A4 is coupled to the base of mixer
Q1 by capacitor C2. Transistor Q1 mixes
the 10. 8 to 12, 2 ke signal with the 7. 089 mc
signal. The output signals are developed
across resistor R6 and are applied to filter
FL1. Filter FL1 is very selective, allowing
only the nominal 7.1 mc signal to pass.
Capacitor C5 and resistor R6, and capacitor
C6 and resistor R7 form the input and output
terminations, respectively, for crystal
filter FL1. The output of filter FL1 is
coupled to the base of emitter follower Q2
by capaciter CT7.

4-325. Operating voltage for emitter follow-
er Q2 is developed by voltage divider RS,

R9 and emitter resistor R11 from the posi-
tive 20 vdc supply line. Resistor R10 and
capacitor C8 provide decoupling to prevent
interaction with the other circuits connected
to the positive 20 vdc supply line. Emitter

TEMPORARY CHANGE 3
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follower Q2 isolates filter FL1 to prevent
it from being adversely loaded by amplifier
Q3. The output from emitter follower Q2
is developed across resistor R11 and is
coupled to the base of amplifier Q3 by cap-
acitor C10.

4-326. Operating voltage for amplifier Q3

is developed by voltage divider R14, R15 and
emitter resistor R13. Resistor R12 and
capacitor C9 provide decoupling to prevent
interaction with the other circuits connected
to the positive 20 vdc supply line. Capacitor
C12 is the emitter bypass capacitor. The
amount of gain provided by amplifier Q3 is
controlled by adjusting the amount of degen-
eration developed by potentiometer R16. The
output of amplifier Q3 is developed across
the tuned circuit consisting of capacitor C11
and the primary of transformer T1, and is
applied to 17.847/27. 847 mc mixer
A2A6A2A3.

4-327, 7.1 MC MIXER, TEST DATA.

4-328. Pertinent references and applicable
test data for the 7.1 mc mixer are as follows:

a. Radio Receiver R-1051/URR, Main
Frame, Schematic Diagram, Figure 5-1.

(1) 500 CPS Synthesizer Electronic
Subassembly, Servicing Block Diagram,
Figure 4-58.

(2) 500 CPS Synthesizer Electronic
Subassembly, Schematic Diagram, Figure
5-9,

b. 7.1 MC Mixer, Component and Test-
Point Location, Figure 5-90.

c. Required Test Equipment:
(1) RF Signal General, CAQI-606A.

(2) Electronic Multimeter CCVO-
91CA.

(3) Frequency Meter CAQI-524D.

(4) Multimeter, AN/PSM-4,

(5) Translator/Synthesizer Test
Set, TS-2133/WRC-1.
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d. Refer to paragraph 3-30 in Technical
Manual for Repair of AN/WRC-1 and R-1051/
URR 2N Modules, NAVSHIPS 95700, for 7.1
mc mixer adjustment procedures.

4-328A., 100 CPS OSCILLATOR, FUNCTION-
AL CIRCUIT DESCRIPTION, (For purposes of
nomenclature, the variable output oscillator of
the 100-CPS synthesizer shall be referredtoas
the 100-cps oscillator.) The 100-cps oscilla~
tor (figure 4-48A) consists of a modified Col-
pitts (Clapp) oscillator Q2, a dc amplifier

Q1, a buffer amplifier Q3, and a phase de-
tector (integrated circuit IC1)., The 100-cps
oscillator, which forms a part of 100-CPS
Synthesizer Electronic Subassembly A2A6A4,
generates the 100-cps increments and vernier
frequency. Tuning the oscillator from 110-119
ke in 1-kc steps and vernier frequency control
from 108-123 kc is accomplished by reactance
control circuit using voltage variable capac-
itors CR7, CR8 and CR9. When locked 100-
cps steps are required, the phase detector

IC1 furnishes the desired frequency control
voltages. In vernier, the phase detector

IC1 is disabled by removing its supply volt-
age. The voltage to the voltage variable
capacitors CR7, CR8, and CR9 is the varied
manually. The oscillator output is coupled

to buffer amplifier Q3 whose input is stabil-
ized by a set of limiting diodes CR5 and CR6.

4-328B. The positive 20-vdc supply voltage
for all circuits of the 100-cps oscillator is
obtained from main frame power supply A2AS,

4-328C, The tank circuit of oscillator Q2
consists of capacitors C9, C10,C11,C13,C14,
C15,C5, and the voltage variable capacitors
CR7,CR8, and CR9, Capacitor Ci4 is
selected to adjust the initial frequency of
oscillator Q2. The voltage variable capaci-
tors CR7,CR8, and CR9 provide the required
pulling range for the phase-lock loop. Capaci-
tor C15 has a negative temperature coeffi-
cient to compensate for temperature changes
in oscillator Q2. The parallel and series
combination of the aforementioned capaci-
tances results in a single variable capacity
C1l. A simplified a-c equivalent circuit of
oscillator Q2 is included in figure 4-48B as
an aid in analyzing the oscillator tank circuit.
Figure 4-48B makes it readily evident that
capacitor C1 and transformer T1 form the
parallel resonant tank circuit of oscillator Q2.
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4-328D, When operating voltage is applied
to oscillator Q2, the oscillator produces an
output of approximately 110 ke to 119 ke,
depending on the setting of the CPS switch.
These output frequencies will only approxi-
mate the desired operating frequencies until
the phase-lock loop is closed. The output of
oscillator Q2 is limited by diodes CR5 and
CR6. Both the negative and the positive-
going limit of the oscillator signal are estab-
lished by the diode bias voltages developed
across the secondary of transformer T1 and
the forward voltage drop of the diodes.

4-328E. The output of oscillator Q2 is ap-
pli<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>