0967~LP-066-7C1T
UNCLASSIFIED

T- 10 , NAVSHIPS 0967-066-7017 Date MAY 1974

INTERIM CHANGE T- 10 TO NAVSHIPS 0967-066~-7010,
Technical Manual dated May 1963 for Radio Set, AN/URC-32.

. .
[XX]THIS CHANGE DOES NOT SUPERSEDE ANY OTHER CHANGE.
[[]THIS CHANGE SUPERSEDES

This Interim Change revises the manual to reflect the equip-
ment changes made by Field Change(s) 28-AN/URC-32, 14-AN/URC-32A., &
11-AN/URC-32B, EFCB NAVSHIPS 0967-066-7360 dated May 1974,

This Interim Change originally published In EIB 845 and 853.

Maintenance Support Activities shall make this change in the
technical manual immediately but shall

keep the superseded data intact for support of equipments that have
not been modified.

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

Insert this Interim Change in the manual immediately after
the front cover and preceding prior changes in effect.

Make pen-and-ink changes as follows:

Ensure that the following TM changes have been incorporated
prior to making this technical manual correction.
Change 2 and Change 1 to 0967-066-7010.
Refer to NAVSHIPS 0967-066-7010 and make the following pen
and ink corrections:
1. Section 1, paragraph 1-3e, page 1-4
(a) Line 1ll1-Change "1575CPS" to "2425Hz" and "2425CPS"
to "1575Hz".
2. Section 4, page 2, paragraph 4-2a, column 2
(a) Line 8--Change the word "space" to "mark."
(b) Line 8--Change the word "mark" to "space."
(c) Correct line 9 & 10 to read "in CW overation, the
CW/FSK unit supplies audio tones of 1000 Hz or 1500 Hz."
3. Section 4, page 4-67, paragraph 4-3e
(a) Line 7-~Change "1575CPS" to "2425Hz."
(b) Line 8--Change "2425CPS" to "1575Hz."
4. Section 4, page 4-69, paragraph 4-3e(2) (a)
(a) Line 13--Change "conduction" to "non-conducting” and
change "conducting" to "cut~-off."
(b)  Line l4--Change "placed" to "removed."
(c) Line l14--Change "in" to "from."
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T- 10, NAVSHIPS (967-066-7017 Date MAY 1974

(d) Line 15--Change "1575CPS" to "2425Hz."
(e) Line 18--Change "cuts off" to "Turns on."
(£) ILine 19--Change "removes" to "add."
{(g) Line 19-~Change "from" to "to."
" (h) ‘Line 21--Change "2425CPS" to: "1575Hz."
5. Section 4, page 4-69, paragraph 4-3e(2) (b)
(a) Line 15--Change "space" to "mark."
6. Section 4, page 4-71, figure 4-22 :
‘ (a) Refer to C4, FSK freg. adjust space and change
"SPACE" to "MARK." :
(b) Refer to C6, FSK freqg. adjust mark and change
"MARK" to "SPACE."
7. Section 5, page 5-13, and 5-14, paragraph 5-2b{4) (b)
(a) Delete this procedure and add special procedure
III. B. page XVII of NAVSHIPS 0967-066-7060. Note space freguency
is 2425Hz and mark frequency is 1575Hz."
8. Section 5, page 5-13, figure 5-11
(a) Refer to FSK frequency adj, C6 and change "MARK"

to "SPACE."

(b) Refer to FSK frequency adj, C4 and change "SPACE"
to "MARK."
9. Section 5, page 5-122, figure 5-119

(a) Cross out lead from CR6 to the junction of R11,
R12, CR2.

(b) Cross out CR2, CR3.

(c) Draw in a 8200 OHM resistor between CR6 and the
junction of R11l, R12, CR2.

(d) Draw in a diode at CR2 with the cathode connected
to the junction of C4 and C5 and the anode connected to the junction
R11, R12, and CR6.

e) Draw in a diode at CR3 with the anode connected to
the junction of C4 and C5 and the cathode connected to ground.

10. Section 5, page 5-122, figure 5-119

(a) Refer to FSK freqg. adj., C6, and change "MARK"
to SPACE."

(b) Refer to FSK freq. adj., C4 and change "SPACE"
to "MARK."

#U.S. GOVERNMENT PRINTING OFFICE: 1977-703-002/1910
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0967-066-7015

T-(8) To NAVSHIPS 93285B UNCLASSIFIED 8 July 1965

TEMPORARY CORRECTION T-(8) TO TECHNICAL MANUAL FOR
RADIO SET AN/URC-32B

FSN 0967-066-7010

This temporary correction revises the manual to reflect the equipment
changes made by Field Change (6)-AN/URC-32B. The purpose of this field change
is to provide an equipment chassis ground to the '"keyline" of the CV-1749 ( )/
UR when the AN/URC-32B is keyed from a remote radio set control C-1138 or
equivalent.

When this change is included in the manual, the manual shall cover the
equipment as through Field Change (6)-AN/URC-32B had been accomplished on the
equipment. This correction does not supersede any other corrections or
changes.

Maintenance support activities shall make this correction in the Technical
Manual immediately, but shall keep the superseded data intact for support of
equipments that have not had the field change accomplished.

Holders of equipment accompanied by technical manuals shall not make this
correction in the manual until the field change is accomplished.

Make thekfollowing pen-and~-ink corrections. Insert this temporary
correction in the technical manual immediately after the front caver and
preceeding T-2.

1. In Table 6-2, page 11, of Technical Manual Correction T-2, insert as
pen-and-ink corrections the following data in the appropriate columns:

Ref. Desig. Notes Name & Description Fig No.
3A6K1 Relay, Armature: lc contact arrangement, 5-111

115 Vv AC .25 amp. 28 V DC .25 amp.

3A6R41 Resistor, fixed, composition: MIL type 5-111
RC42GF133J

Delete the following and mark ''See Temporary Correction T-(8)"
Volume 1~ Page ii List of Effective Pages

Page 5-5, paragraph 5-2b (2) (d)

Page 5-85, 5-86 figure 5-101

Page 5-113, figure 5-111

Page ii LIST OF EFFECTIVE PAGES

Title Page Original 5-45 to 5-68 Original
ii T-( ) 5-69 to 5-70 T-1

iii to xiii original 5-71 to 5-74 original
1-0 to 1-35 " 5=~75 to 5-76 T-1 -
2-1 to 2-11 " 5-77 to 5-78 T-2
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T-(8) to NAVSHIPS 93285B UNCLASSIFIED 8 July 1965
3-0 to 3-20 Original 5-79 to 5-84 Original
4=1 to 4=42 " 5-85 to 5-86 T-( )
4=43 T-1 5-82 to T-112 Original
L=4d to 4-58 Original 5-113 T-( )
4=-59 T-1 5-114 to T-134 Original
4-60 to 4-89 Original 6-1 to 6-3 "

5-0 to 5-4 " 6-4 T-1

5-5 T-( ) 6-5 to 6-72 Original
5-6 Original 6-73 to 6-77 T-2

5-6A T-2 6-78 to 6-126 Original
5-7 to 5-41 Original i-1 to i-6 "
5-42 to 5-44 -2

Page 5-5, paragraph 5-2B (2) (d):
(d) CV-1749( )/UR; 0.1 kc electronic assembly alignment
NOTE
This electronic assembly is used on Radio Set AN/URC-32B only.

1. The following alignment steps are related to compatible transmit and
receive circuitry.

a. Kemove the CV-1749( )/UR from the Conver#er-Oscillator CV-731/URC.
To Permit access to the CV-1749( ) /UR, alignment points and test points,
remove the right hand cover plate. Reinstall the CV-1749( )/UR.

b. Place the TUNE/LOCAL/EXT. switch located mn the AM-2064/URC to the
tune position. Key the transmitter.

c. Measure the 300 kc input voltage at the junction of P1l-A2 and R-30.
Use an AN/USM-143 for this measurement. The test limits are mot more than 50 mv
and not less than 20 nmv.

d. Adjust an AN/USM-143 or equivalent to the .03 volt AG scale,
Connect the RF probe to the collector of Q7. The voltage level should be not
more than 50 mv, not less than 20 mv,

e. Locate the components T1, T2, L1, T3 and L7. Use the cover plate,
removed in step a, to locate components.

f. Adjust T1, T2, L1, T3 and L7 respectively for a maximum indication
on the AN/USM- 143 connected to the collector of Q7. Unkey the transmitter,

2. Adjustment of L2, recelve circuitry:
a. Adjust the AN/URM—25D, RF Signal Generator to a frequency of 300 kc

and connect the output of the genserator to the junction of capacitors C15 and
C16. Use the cover plate to locate C15 and C16.
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T-(8) to NAVSHIES 932858 UNCLASSIFIED 8 July 1965

b. Adjust the AN/USM-143 to the .03 volt AC scale and connect the RF
probe to the junction of C13 and P1-A1,

c. Increase the output of the AN/URM-25D until a reading of approxi-
mately .02 volts is indicated an the AN/USM-143.

d. Adjust the L2 for maximum output as indicated on the AN/USM-143.
3. Frequency aligmment, crystal:

NOTE: Allow the CV-1749/UR to warm up for approximately 30 minutes
before performing the following alignment procedure,

a, Connect a frequency counter AN/USM-26 (or equivalent HP-524) to
the Yunction of T2 and CR4. This is the standoff insulator that is located to
the right of FA-4000 (CB3 thru CR6) and T1.

b. Position the O thru 9 selector switch on the CV-1749 ( ) /UR to the
0 pesition, adjust C-35 for 213.6 kc as indicated on the AN/USM-26 counter,
Use the cover plate removed in step la to locate variable capacitors.

¢, Position the selector switch to the 1 position. Adjust C-29 for a
frequency of 212.9 ke,

d. Position the selector switch to the 2 position. Adjust C-28 for a
frequency of 212.8 kc,

e, Position the selector switch to the 3 position. Adjust the C-27 for a
frequerncy of 212.7 kc.

f. Position the selector switch to the 4 position. Adjust C-26 for a
frequency of 212.6 kec.

g. Position the selector switch to the 5 position., Adjust C-25 for a
frequency of 212.5 kec.

h, Position the selector switch to the 6 position. Adjust the C-24 for a
frequency of 212.4 ke,

i, Position the selector switeh to the 7 position. Adjust C-23 for a
frequency of 212.3 ke,

j. Position the selector switch to the 8 position. Adjust C-22 for a
frequency of 212.2 kc,

k. Position the selector switch to the 9 position., Adjust C-21 for a
frequency of 212.1 ke.

4« The alignment of the CV-1749 ( ) /UR is now complete. Disconnect all

test equipment from the CV-1749/UR and reinstall right hand cover plate. Return
the AN/URC-32B to normal operating condition,
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0967-066-7014
T-6 to NAVSHIPS 93285(B) UNCLASSTIFIED

Temporary Correction T-6 to Technical Manual for Radio Set
AN/URC-32 Series, NAVSHIPS 93285(B)

The ordering number for this temporary correction is 0967-066-7014

This temporary correction revises the manual to reflect the equipment changes
made by Field Change 24-AN/URC-32, Field Change 10-AN/URC-32A, Field Change 7-
AN/URC-32B. The purpose of this field change is to supply the primary of the PA
filament and bias transformer 2T1; in the Radio Frequency Amplifier AM-2061/URT
with a regulated input voltage which will not vary over *1% for AC line input
variations between 95 volt AC to 135 volt AC, or 190 volt AC to 260 volt AC,
depending on whetter the constant voltage transformer 2T2 is wired for nominal
115 volt AC line input, or nominal 23Q V AC line input.

When this change is included in the manual, the manual shall cover the equip-
. ment as though Field Change 24-AN/URC-32, Field Change 10-AN/URC-32A, and Field
Change 7-AN/URC-32B, had been accomplished in the equipment. This correction does
not supersede any other corrections or changes.

Maintenance support activities shall make this correction in the technical
manual immediately, but shall keep the superseded data intact for support of equip-
ments that have not been modified.

Holders of equipment accompanied by technical manuals shall not make this
correction in the manual until accomplishment of the field change.

Insert this temporary correction to the technical manual immediately behind
the front cover of Volume 1.

1. Remove superseded pages and insert revised pages as indicated below:

Page Remove Insert

Volume 1, 1-9/1-10 Orig/Orig TC-6/0rig
Volume 1, 1-34A/1-34B TC—6/TC—6
Volume 1, 1-34C/1-34D TC-6/TC-6

2. Make the following pen—-and-ink corrections to VoiLume 1 of the technical
manual, NAVSHIPS 93285B, after accomplishment of the field change. Mark each
correction "TC-6":

a. Page 2-6, column 1, paragraph 2-4.i(3)(d), delete Tl on'". Insert
"2T2 part of". After "AM-2061/URT" add "{for 230 volt AC operation, see page
5-81, Figure 5-98, Note 3; or page 5-82, Figure 5-99, Note 1.)"

' b. Pﬁge 4-9, co%umn 2, paragraph 4-3b{(1){a)3, line 7, delete 5.7 to
6.3", insert "5.8 o0 6.1
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T-6 to NAVSHIPS 93285(B) UNCLASSIFIED

c. Page 4-10, column 2, paragraph 4-3b(2)(e), line 2, delete " (115 or
230 volts)". Insert "(118 VAC regulated)'". Line 7, delete "T1" and insert
"2T2". Line 8, delete all of the sentence after the word '"operation." Line 13,
delete "115 volt A-C". Insert "118 VAC regulated."

d. Page 4-11 4-12, Figure 4-6. At terminal 2 of J6, delete "115/230
VAC" and insert "118 VAC regulated'. Delete the note which states "For 230 VAC
jumper pin 3 to pin 5 on Tl, For 115 VAC operation, jumper pin 1 to pin 5 and
pin 3 to pin 7 on Tl." Delete '"See Note" which is just to the left of TI.

e. Page 4-13- column 1, paragraph 4-3b(2)(g), line 9, delete '"115",
insert "118"; line 11, delete '"115, insert '"'118".

f. Page 5-65, 5-66, Figure 5-89, delete "T1 - 230 V" and the transformer
and connections just above '"T1 - 230 V" in the AM-2061/URT block.

g. Page 5-77, 5-78, Figure 5-96, delete the dotted-in jumper between S1l
and J4. Delete the dotted-in jumper between J2 and H2. Insert a dotted-in jumper
between S11 and H2. Refer to Figure 3 of the Field Change Bulletin. Draw in 2T2
between "FB1" and the receiver input protector and make the connections as shown
in Figure 3 of the Field Change Bulletin to the terminals of the J-1007/U
Junction Box, include the pertinent notations.

At terminals 2 and 4 of J6, Radio Frequency Amplifier AM-2061/URT,
delete "AC Line" and insert ''118 VAC regulated."

h. Page 5-81, Figure 5-98. At terminals 2 and 4 of J6, delete "115 VAC".
Insert ""118 VAC regulated". Delete "See Note 1" and insert "See Note 3". At
terminals 1 and 3 of J6, delete "115", insert "118". Delete "See Note 1" and
insert "See Note 3". Delete the instructions in Note 3. Insert "For 230 VAC
operation, connect AC line input to H1 and H4 and jumper H2 to H3 on TB-1l of
2T2. For 115 VAC operation, connect AC line to Hl and H2 and jumper H1 to H3,
and H2 to H4 on TB-1 of 2T2. See Figure 5-96, pages 5-77, 5-78."

i. Page 5-82, Figure 5-99. At terminals 2 and 4 of J6, delete "115 VAC".
Insert "118 VAC regulated." At terminals 1 and 3 of J6, delete "115" and insert
'"118." Delete the instructions in Note 1. Insert "For 230 VAC operation, connect
AC line input to Hl and H4 and jumper H2 to H3 on TB-1 of 2T2. For 115 VAC
operation, connect AC line to Hl1 and H2 and jumper H1 to H3, and H2 to H4 on
TB-1 of 2T2. See Figure 5-96, pages 5-77, 5-78."

3. Make the following pen-and-ink correction to Volume 3 of the Technical
Manual, NAVSHIPS 93285(B), after accomplishment of the field change. Mark the
correction "TC-6".

, Page 6-10, Table 6-2. At the bottom of the page below 2S12, under the
appropriate columns, add:
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T-6 to NAVSHIPS 93285(B) UNCLASSIFIED

Ref.
Desig. Notes Name and Description ' Fig. No.
2T2 Transformer, Constant voltage. Primary 1-14

windings 95 to 135 VAC, or 190 to 260
VAC, 60 cps, 1 phase; Secondary winding,
120 volt-amps, at 118 VAC *17%.

Mfr. Sola Electric Co.
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NAVSHIPS 0967-066-7010
FORMERLY NAVSHIPS 93285 (B)
CHANGE 2

INSTRUCTION SHEET

Change 2 applies to all AN/URC-32 Radio Sets and is in effect immediately upon receipt.

This permanent change revises the technical manual to include corrections to errors appearing

in the technical manual and the latest engineering changes (change 2 incorporates the informa-

tion provided by temporary changes T-1, T-2, and T-4),

1. Make the following pen-and-ink corrections and mark "Ch. 2" adjacent to the correction,

FIRST PAGE CH. COL'M LINE
ISSUED NO IN OR OR ACTION
IN ¢ EFFECT FIG. LOCATION
}Orig | ix, vol 1 Ch.2 |Lower After figure 5-6, add figure
' right "5-6A. Converter-Oscillator
CV-731/URC, 0.1-Kc¢ Tuning
Module, Alignment Points
.« b=BA"
Orig | xiii, Vol 1 Ch. 2 | Lower After "6-1. List of Units. ."
right Add "6-2A. Supplementary
Parts List. ... 6-3." Of "6-2,
Maintenance Parts List. . . .
6-3," change 6-3 to 6-4A,
~1 Orig 1-13, Vol 1 Ch. 2 |Center Change operating temperature
' right to "+75°C (167°F)."
A Orig 1-18,Vol 1 Ch. 2 |Center Of modification beginning
right "Rerouted primary power to
prevent. . . .," in the second
sentence, change S12 to P9.
Orig 1-22, Vol 1 Ch. 2 | Center Of modification, "Revised K1
right for grid-block keying," change
K1 to K2,
-| Orig 4~9, Vol 1 Ch. 2 | Fig. 4-5 Left
column | Mark the unnumbered correc-
tion to relay K2, "5."

Orig 5-28, Vol 1 Ch. 2 | Fig.5-25 Add "J8'" directly below ""MP23"
(lower right side). Connect a
leader between '"J8' and con-
nector J8. Connector J8 is
located directly below knob 03.

-1 Orig 5-69, 5-70 Ch. 2 |Fig.5-92 Change "TBF-11" to "TBG-5"
and change "TBF-12" to
"TBG-6."
Orig 5-75 and Ch. 2 |Fig. 5-96 Change "R2'" to ""R3."
5-76, Vol 1 (Sheet 1)
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FIRST
ISSUED
IN

PAGE
NO.

CH.
IN
EFFECT

COL'M
OR
FIG.

LINE
OR
LOCATION

ACTION

- Orig

Orig

| Orig

- Orig

-} Orig

- Orig

 Orig

Orig

Orig

5-77, 5-78,
Vol 1

5-109, and
5-110, Vol 1

5-114, Vol 1

5-121, Vol 1

5-124, Vol 1

5-125, Vol 1

5-126, Vol 1

5-127,Vol 1

6-4, Vol 3

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

2

2

2

Fig. 5-96
(Sheet 2)

5-109

Fig.

Fig. 5-112

5-118

Fig.

Fig. 5-121

Fig. 5-122

5-123

Fig.

Fig. 5-124

Center of
page

Change "R1 680 ohms' to "R4
1800 ohms." Delete jumper
between J7 and H14, Delete
jumper between J15 and J16.

Add jumper between J15 and H14.
Add jumper between J7 and H12,

Change "R6 22 ohms'" to "R6
5 ohms."

Change "CR1" to "CRY7," change
"CR6'" to "CR1,'" and change
"CRT7'" to "CR6."

Change '""R3 560 ohms'" to "R3
1K ohms," and change "R10
560 ohms' to "R10 1K ohms."

Add '"- and +" signs to capacitor
"C9'" so that the + sign is on the
side connecting to RT4. Add

"- and +'" signs to capacitor C10
such that the - sign is on the
grounded side. Add "- and +"
signs to capacitor C4 such that
the - sign is connected to R2,

Show a grounded shield on the
connection between J4 pin 7 and
S1B pin 5.

Remove capacitors C3 and C4.,

Reverse the "- and +" sign on
capacitor C3 such that the - sign
is connected to pin 12 of switch
S1B.

Add '""1R4 Resistor, fixed,
composition: MIL type
RC42GF182K."
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2. Remove superseded pages and insert revised pages listed as follows:

PAGE REMOVE INSERT PAGE REMOVE INSERT
. vai Orig/Orig Ch. 2/Ch. 2 5-97/5-98 Orig/Orig Ch. 2/Ch. 2
4-43/4-44 Orig/Blank | Ch. 2/Blank || 5-99/5-100 Orig/Blank | Ch. 2/Blank
4-59/4-60 Orig/Orig Ch. 2/Orig 5-105/5-106 | Orig/Orig Ch. 2/Ch. 2
5-6A/5-6B - Ch. 2/Blank || 5-113/5-114 | Orig/Orig Ch. 2/0Orig
5-27/5-28 Orig/Orig Ch. 2/0Orig 5-121/5-122 | Orig/Orig Ch. 2/Ch. 2
5-41/5-42 Orig/Orig Orig/Ch. 2 5-127/5-128 | Orig/Orig Orig/Ch. 2
5-43/5-44 Orig/Orig Ch. 2/Ch. 2 5-129/5-130 | Orig/Blank | Ch. 2/Blank
5-65/5-66 Orig/Blank | Ch. 2/Blank || 5-131/5-132 | Orig/Orig Ch. 2/0Orig
5-79/5-80 Orig/Blank | Ch. 2/Blank || 5-133/5-134 | Orig/Blank | Ch. 2/Blank
5-81/5-82 Orig/Orig Ch. 2/Ch. 2 6-73/6-74 Orig/Orig Ch. 2/Ch. 2
5-85/5-86 Orig/Blank | Ch. 2/Blank || 6-75/6-76 Orig/Orig Ch. 2/Ch. 2

3. Destroy superseded pages after the complete manual has been checked against the List
of Effective Pages.

4. Insert this Instruction Sheet just behind the front cover of Volume 1.

5-5/5-6 Orig/Orig Ch. 2/Ch. 2 5-107/5-108 | Orig/Orig Ch. 2/Orig
\

|

|

|

|

|

|
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T-2 TO NAVSHIPS 93285(B) February 17, 1964

TEMPORARY CORRECTION T-2 TO
TECHNICAL MANUAL FOR RADIO SET AN/URC-32 SERIES
NAVSHIPS 93285 (B)

Temporary Correction T-2 applies to all AN/URC-32B radio sets and is in effect immediately
upon receipt.

Delete the following and mark "See temporary correction T-2'",

Volume 1 *Page ii, list of effective pages
Page 5-6A, figure 5-6A
Page 5-42, figure 5-46
Page 5-43, figure 5-47
Page 5-44, figure 5-48
/ *Page 5-113, figure 5-111
Volume 3 - Pages 6-73 through 6-77 (A1l 3A6 parts)

Make the following pen and ink corrections:
Volume 1 - Page 5-77/5-78, figure 5-96: Delete jumper between J7 and H14.
. Delete jumper between J15 and J16.
Add jumper between J15 and H14.
Add jumper between J7 and H12.

Place this temporary correction behind the front cover of volume 1.

Page ii, list of effective pages:

Title Page Original 5-42 to 5-44 T-2

ii T-2 5-45 to 5-68 Original
iii to xiii Original 5-69, 5-70 T-1

1-0 to 1-34 Original 5-71 to 5-74 Original
2-1to 2-11 Original 5-75, 5-76 T-1

3-0 to 3-20 Original 5-77, 5-78 T-2

4-1 to 4-42 Original 5-79 to 5-112 Original
4-43 T-1 5-113 T-2
4-44 to 4-58 Original 95-114 to 5-134 Original
4-59 T-1 6-1 to 6-3 Original
4-60 to 4-89 Original 6-4 T-1
5-0to 5-4 Original 6-5 to 6-T2 Original
5-5 T-1 6-73 to 6-77 T-2

5-6 Original 6-78 to 6-126 Original
5-6A T-2 i-1to i-6 Original
5-7 to 5-41 Original

CORRECTION T-2 Yoy Page 1 of 11 pages



" T-1 TO NAVSHIPS 93285(B) ‘ October 15, 1963

TEMPORARY CORRECTION T-1 TO
TECHNICAL MANUAL FOR RADIO SET AN/URC-32 SERIES
NAVSHIPS 93285(B)

Temporary Correction T-1 applies to all AN/URC-32B radio sets and is in effect immediately
upon receipt.

Delete the following and mark "See temporary correction T-1'",

Volume 1 -L Page ii, list of effective pages
stage 4-43, figure 4-11 (sheet 2 of 2)
v/Page 4-59, paragraph 4-3c(2)(v)
LPage 4-59, paragraph 4-3c(2)(w)
L-Page 5-5, paragraph 5-2h(2)(d)
Page 5-42, figure 5-46
t+Page 5-43, figure 5-47
| Page 5-44, figure 5-48
’V/’ vPage 5-113, figure 5-111
{Xolume 3 - Pages 6-73 through 6-77 (A1l 3A6 parts)

Make the following pen and ink corrections:

;&Volume 1, page 5-69, 5-70, figure 5-92: On AN/URC-32, change "TBF-11" to "TBG-5"
and change "TBF-12" to "TBG-6".

XVolume 1, page 5-75, figure 5-96 (sheet 1): Change "R2' to "R3'".
¥Volume 1, page 5-76, figure 5-96 (sheet 1): Change "R2' to "R3".

£~Volume 1, page 5-77, 5-78, figure 5-96 (sheet 2): Change ""R1 680 ohms' to "R4 1800
ohms'". *

\ Volume 3, page 6-4, table 6-2: Add "1R4 RESISTOR, FIXED, COMPOSITION: MIL type
RC42GF182K",

Place this temporary correction behind the front cover of Volu/r}}e“ 1.
7
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Page ii, list of effective pages:

Title Page Qriginal // -42 to 5-44 T-1
ii T-T~__ .~ 5-45 to 5-68 Original
iii to xiii Original™__ " 5-69, 5-70 T-1
1-0 to 1-34 Original N 5-71 to 5-74 Original
2-1to 2-11 Original Ity 5-75 to 5-78 T-1
3-0 to 3-20 Original o . 5-79 to 5-112 Original
4-1 to 4-42 Original SN T 5-113 T-1
4-43 T-1 VAT 5114 to 5-134 Original
4-44 to 4-58 Original N 6-1 t0-6-3 Original
4-59 T-1 : 6-4 T-1
4-60 to 4-89 Original o 6-5t0 6-66 “_ Original
5-0 to 5-4 Origihal 6-67 to 6-77 . T-1

i % Iy e

- 5-5 T-x v 6-78 to 6-126 Original
5-6 to 5-41 o{igmal ; i-1to i-6 Original
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COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA,

Contract: NObsr 89170

Errors found in this publication (other than obvious typographical
errors), which have not been corrected by means of Temporary Cor-
rections or Permanent Changes should be reported on a User Activity
Comment Sheet, NAVSHIPS 4914 (10-62) FSN 0105-503-9850. Such
report should include the complete title of the publication and the publi-
cation number, identify the page and line or figure and location of the
error; and be forwarded to the Publications and Information Retrieval

Branch of the Bureau of Ships.

All requests for this publication should be directed to the Naval
Supply Depot, 5801 Tabor Avenue, Philadelphia 20, Pennsylvania.
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AN/URC-32
GENERAL INFORMATION

NAVSHIPS 93285(B)

Paragraph
1-1

SECTION I

GENERAL INFORMATION

1-1. SCOPE.

This technical manual is in effect upon receipt
and supersedes NavShips 93285(A). Extracts from
this publication may be made to facilitate the prepa-
ration of other Department of Defense publications.

1-2. GENERAL DESCRIPTION.

Radio Set AN/URC-32( ) is a family of manually
operated transceivers for use in the 2- to 30-mega-
cycle range, with a peak-envelope-power (PEP) out-
put of 500 watts during transmit. The equipments
are designed primarily for single-sideband trans-
mission with reception on upper, lower, or indepen-
dent sidebands; each contains a separate audio and
i-f channel for each of the sidebands during inde-
pedent-sideband operation. All of the transceivers
include circuitry for AM (carrier reinsertion on
transmit), CW, and 850-cps shift FSK operation.
The 2- to 30-megacycle range is covered in four
bands: 2.0 to 3.7 me, 3.7 to 7.7 me, 7.7 to 15.7 me,
and 15.7 to 30.0 mc. The operating frequency is set
in 1-kc¢ increments via a direct-reading frequency
counter in the AN/URC-32 and AN/URC-32A and
0.1-kc increment in the AN/URC-32B. Frequency
accuracy and stability are controlled by a built-in
frequency standard.

Refer to figure 1-1. The AN/URC-32( ) equip-
ments are composed of ten functional units plus a
dynamic handset mounted in a standard 19-inch open
rack. All units except the dummy antenna, the
blower, the low-voltage power supply, and the junc-
tion box are hinged at the left side for ease of main-
tenance. All operating controls are accessible from
the front of the rack. Except for the high-voltage
power supply and the junction box, all electrical con-

nections are made through plugs and jacks to facili-
tate removal and replacement. The AN/URC-32( )
normally is used with antenna accessories Antenna
Coupler Group AN/SRA-22 (see NAVSHIPS 93826)
or Coupler Monitor CU-737/URC (see NAVSHIPS
93628) for complete system installation.

1-3. DESCRIPTION OF UNITS.

There are ten functional units plus the blower in
the AN/URC-32 equipments; each of these units is
briefly described below. Table 1-1 provides a cross
reference between commercial, Army/Navy, and col-
loquial nomenclature for each of the units.

a. INTERCONNECTING BOX J-1007/U. - (Re-
fer to figure 1-1.) The J-1007/U contains the main
power fuse holders and space for mounting the termi-
nal blocks of the interconnecting cables. Except for
coaxial cable connections, all interconnections are
made through Interconnecting Box J-1007/U. All
interconnecting cables except those for the high-
voltage power supply are terminated in connectors
which mate with the major units.

b. RADIO FREQUENCY AMPLIFIER AM-2061/
URT. - (Refer to figure 1-2.) The AM-2061/URT is
a two-stage r-f power amplifier supplying an output
of 500 watts peak envelope power (PEP) from a 0.15-
watt-input signal. The AM-2061/URT contains a
driver stage, a power amplifier stage, and a trans-
mitter gain control (tge) circuit. The plate circuits
of the tubes are manually tuned over the 2.0- to 30-
mc range.

¢. CONVERTER-OSCILLATOR CV-731/URC. -
(Refer to figure 1-3.) The CV-731/URC is used to
translate i-f to r-f during transmit operation and r-f
to i-f during receive operation. The unit contains an

TABLE 1-1. NOMENCLATURE CROSS-REFERENCE LIST

COLLINS RADIO COMPANY
COMMERCIAL NOMENCLATURE

ARMY/NAVY NOMENCLATURE

COLLOQUIAL
NAME

KWT-6 (8) Power Amplifier-
URT

Frequency Generator 7T86E-1
URC

Sideband Generator 786F-~1

Audio and Control Unit 159B-1

Radio Set AN/URC-32( ) Radio
367A-3 Frequency Amplifier AM-2061/ amplifier

Converter-Oscillator CV-731/
Amplifier-Converter-Modulator

AM-2084/URC

Amplifier-Control AM-2062/URC

Transceiver power

Frequency generator

Sideband generator

Audio and control unit
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TABLE 1-1. (Continued)

AN/URC-32
GENERAL INFORMATION

COLLINS RADIO COMPANY
COMMERCIAL NOMENCLATURE

ARMY/NAVY NOMENCLATURE

COLLOQUIAL
NAME

Audio and Control Unit 159B-2

High-Voltage Power Supply
428B-1

Low-Voltage Power Supply
429B-1

Dynamic Handset

Handset Adapter

Frequency Comparator 54Q-1
CW and FSK Unit

Dummy Antenna 172J-1

Junction Box 153H-3

Blower 199G-3

Mounting Rack and Shockmount

Amplifier-Control AM-20634A/
URC

Power Supply PP-2153/U
Power Supply PP-2154/U
Dynamic Handset H-169/U and

Cord Assembly CX-1846A/U

Control-Power Supply C-2691/
URC

Signal Comparator CM-126/UR
Converter-Monitor CV-~730/URC

Electrical Dummy Load
DA-218/U

Interconnecting Box J-1007/U

Electronic Equipment Air Cooler
HD-347/U

Electrical Equipment Rack
MT-2092/U

Audio and control unit

High-voltage power supply

Low-voltage power supply

Dynamic handset

Handset adapter

Frequency comparator
CW and FSK unit

Dummy antenna

Junction box

Blower

Mounting rack and shock-
mount

Figure 1-2. Radio Frequency Amplifier AM-2061/URT
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Figure 1-3. Converter-Oscillator CV-731/URC (AN/URC-32B Version)

r-f tuner, master oscillator, reference oscillator,
sidestep oscillator, and frequency divider. Outputs
of 100 ke and 1 ke are supplied to operate the side-
band generator (AM-2064/URC) and the frequency
comparator (CM-126/UR) respectively. The front
panel of the CV-731/URC contains a direct-reading
frequency counter and the controls used to select the
operating frequency.

d. AMPLIFIER-CONVERTER-MODULATOR
AM-2064/URC. - (Refer to figure 1-4.) The AM-
2064/URC is used to translate audio frequencies to
i-f during transmit operation and i-f to audio fre-
quencies during receive operation. The unit contains
upper-sideband, lower-sideband, and carrier-rein-
sertion (AM) i-f/a~f amplifiers; a transmitter gain
control (tge) circuit; and a carrier generator. Audio

ORIGINAL

signals, routed from the audio and control unit (AM-
2062( )/URC) during transmit operation, pass through
upper~ and lower-sideband filters in the AM-~-2064/
URC, and a 300-kc output is supplied by the AM-
2064/URC to the frequency generator (CV-731/URC).
During receive operation a 300-kc i-f signal received
from the frequency generator is amplified, filtered,
and detected and the resulting audio signals are
routed to the audio and control unit. During all op-
erational modes except FSK, a 100-kc signal from
the CW and FSK unit (CV-730/URC) is multiplied by
the AM-2064/URC and supplied as a carrier injec-
tion signal for tuning and AM operation. During FSK
receive operation, a beat-frequency oscillator signal
(bfo) supplied by the CW and FSK unit is applied to
the USB i-f/a-f amplifier in the AM-2064/URC.
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Figure 1-4. Amplifier-Converter-Modulator AM-2064/URC
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Figure 1-5. Converter-Monitor CV-730/URC

The front panel of the AM-2064/URC contains the
r~-f gain controls for the receiver and exciter and se-
lection switches for AM or single-sideband operation
and local or remote tuning.

e. CONVERTER-MONITOR CV-730/URC. - (Re-
fer to figure 1-5.) The CV-730/URC is used to per-
mit the AN/URC-32( ) to be operated CW (continuous
wave) by a CW key or FSK (frequency-shift keying)
by a teletypewriter loop (60 ma). During transmit
operation, the unit supplies audio tone outputs to the
USB circuits in the sideband generator (AM-2064/
URC). For CW operation, the CV-730/URC provides
a choice of two different audio-keyed tones, a 1-ke
tone, or a, 1.5-kc tone. For FSK operation, audio
tones of 1575-eps for space (0 ma), 2425-eps for
mark (60 ma), and 850 cps for shift are provided.

During FSK receive operation, the CV-730/URC
supplies a variable bfo signal to the sideband gener-
ator replacing the normal 100-kc reference signal.
The bfo signal is centered at 300.550 kc and varied

1-4

1 kc above and below this value, The replacement is
necessary to provide the space and mark audio tone
output compatible with the URA-8( ) converters.
The front panel of the CV-730/URC contains meter-
ing circuits for monitoring the audio outputs of the
audio and control unit (AM-2062( )/URC) as well as
the CV-730/URC.

f. AMPLIFIER-CONTROL AM-2062( )/URC. -
(Refer to figure 1-6.) The AM-2062( )/URC is a
dual-channel amplifier with audio inputs for two 600-
ohm balanced lines and a 600-ohm unbalanced line.
During transmit operation, the audio signals from the
handset adapter (C-2691/URC) are applied to the un-
balanced line of the audio and control unit (AM-
2062( }/URC). The LSB and USB outputs are routed
to the balanced modulator in the sideband generator
(AM-2064/URC). During receive operation the USB
or LSB output of the sideband generator is applied to
the audio and control unit (AM-2062( )/URC); the
output of the unit is routed to the handset adapter.

ORIGINAL
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Figure 1-6. Amplifier-Control AM~2062A/URC
(AN/URC-32A and AN/URC-32B Version)
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Figure 1-7. Signal Comparator CM-126/UR

The front panel of the audio and control unit (AM-
2062( )/URC) contains a microphone gain control and
a sideband selector. The earlier version (AM-2062/
URC) provided a microphone input receptacle on the
front panel and a microphcne amplifier module. This
has been eliminated in the AM-2062A/URC version.

g. SIGNAL COMPARATOR CM-126/UR. -~ (Re~
fer to figure 1-7.) The CM-126/UR is used to com-
pare a reference oscillator signal with a signal from
an external frequency standard. Two different meth-
ods of comparison may be used. In one method, a
100-kc reference oscillator signal is compared with
a 100-kc external standard, such as the Navy AN/
URQ-9; this may be done without interrupting normal
operation. The other method compares a 1-kc out-
put from the frequency standard with a received sig-
nal (heterodyned to 1 kc¢) from a netting station or a
transmitted frequency standard such as WWYV; this
method results in interruption of normal operation.

ORIGINAL

A meter on the front panel of the frequency compara-
tor (CM-126/UR) oscillates at a frequency equal to
the difference of the frequencies being compared.
When the 1-kc standard is compared with a trans-
mitter frequency standard, the output of the fre-
quency comparator (CM-126/UR) can be connected to
the dynamic handset or a speaker. This permits
frequency differences too great to be indicated on the
meter to be heard as a beat note.

h. CONTROL-POWER SUPPLY C-2691/URC
AND DYNAMIC HANDSET H-169/U. - (Refer to fig-
ures 1-1, 1-8, and 1-9.) The C-2691/URC is used to
enable local operation of the AN/URC-32( ) with a
dynamic handset or remote operation using Radio Set
Control C-1138/UR or equivalent and a handset. A
front panel control connects audio input, audio out-
put, and transmit key line to either the local or re-
mote operating position. The unit contains a 12-volt
d-c¢ supply and microphone transformer necessary

1-5
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Figure 1-9. Dynamic Handset H~-169/U
and Cord Assembly CX-1846A/U
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for operation of the dynamic handset (H-169/U) and
the C-1138/UR.

The dynamic handset (H-169/U) contains a noise-
canceling dynamic microphone, transistor amplifier,
dynamic receiver, and push-to-talk switch.

i, POWER SUPPLY PP-2154/U. - (Refer to
figure 1-10.) The PP-2054/U is the low-voltage
power supply. The unit can be operated on a 115-
or 230-volt, 60-cps, single-phase source; 185 watts
of input power is required. The unit contains no
tubes, and all voltage rectifiers operate from a
common power transformer. The output voltages
are +250 volts, 37 ma, filtered; +130 volts, 315 ma,
filtered; +28 volts, 1.5 amp, unfiltered; +28 volts,
580 ma, semifiltered; +28 volts, 180 ma, regulated;
-90 volts, 6 ma, filtered; 12.6 volts ac (ct), 5.2 amp;
and 35 volts ac, 500 ma.

j. ELECTRONIC EQUIPMENT AIR COOLER
HD-347/U. - (Refer to figure 1-11.) The HD-347/U
is of the centrifugal-type capable of delivering 125
cim of air at 1.83 inches of water equivalent pres-
sure. The prime mover in the unit is a 115/230-volt,
single-phase induction motor. Air is suppliedthrough
an air filter located at the front. The unit contains
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FREERSSRENLS

EERRBUSEIEENE
SEEERIBREERE

FEBEENRSOERES

Figure 1-10. Power Supply PP-2154/U
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Figure 1-11. Electronic Equipment Air Cooler HD-347/U

an air-operated interlock switch the contacts of which
are in series with primary power to the AN/URC-
32( ) equipment.

k. POWER SUPPLY PP-2153/U. - (Refer to
figures 1-12 and 1-14.) The PP-2153/U is a high-
voltage power supply composed of a transformer,
two rectifier bridge circuits, and filter and bleeder
circuits. The supply can be operated on a 115~ or
230-volt, 60-cps, single~phase source; 1245 watts of
input power are required. The output voltages which
are used in the power amplifier (AM-2061/URT) are
+2000 volts at 500 ma and +400 volts at 80 ma.

1. ELECTRICAL DUMMY LOAD DA-218/U. -
(Refer to figures 1-13 and 1-14.) The DA-218/U is
a 50-ohm unbalanced, 500-watt nonradiating load.
The unit is mounted on the air duct at the rear of the
AN/URC-32( ) and receives cooling air through an
opening in the mounting surface. The DA-218/U is
connected to the dummy load output of the antenna
tuning control. A switch allows the operator to con-
nect the dummy load for tuning and testing in the
transmit mode.

ORIGINAL

1-4. REFERENCE DATA.

The reference data for Radio Set AN/URC-32( ) is
given in table 1-2.

1-5. EQUIPMENT SUPPLIED.

Table 1-3 lists all equipment and publications
supplied with Radio Set AN/URC-32( ).

1-6. ACCESSORY EQUIPMENT.

Table 1-4 lists all accessory equipment (but not
supplied) for the AN/URC-32( ).

1-7. TEST AND MAINTENANCE EQUIPMENT RE-
QUIRED BUT NOT SUPPLIED.

A list of all equipment required but not supplied
is given in table 1-5.
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Figure 1-13. Electrical Dummy Load DA-218/U
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Figure 1-14. Radio Set AN/URC-32( ), Rear View
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TABLE 1-2. REFERENCE DATA FOR RADIO SET AN/URC-32( )

CHARACTERISTIC NUMBER, RANGE, AND/OR VALUE -
Frequency range 2.0 to 30.0 mec.
Wavelength 150 to 10 meters.
Tuning
Number of bands 4.
Bandl.........c00iieivenn... 2.0to 3.7Tme
Band 2 .........¢.00 it nsass 3.7t0 T.Tme
Band3......... cessenreeessess T.T1015.7Tme
Band4.........00000cctueenen...15.7Tt030.0mec
Number of channels 28,000 spaced at 1-kc intervals (AN/URC-32 and AN/URC-
324); 280,000 spaced at 0.1-ke intervals (AN/URC-32B).
Frequency stability 1 partin 106 per month and 1 part in 108 per day under all
ambient conditions (using internal frequency standard).
Operating modes CW telegraph (Al),
Double-sideband, full carrier (A3).
Single-sideband (USB and LSB), reduced carrier (A3a).
Independent-sideband, reduced carrier (A3b). -
Single-sideband (USB and LSB), suppressed carrier (A3j).
Composite transmission (A9).
Single-sideband (USB), full carrier (A3H compatible) on
transmit.
Frequency-shift telegraphy (F1) (850-cps shift).
Carrier suppression 45 db below peak-envelope-power output.
Suppression of undesired sideband 35 db below peak-envelope-power output.
Number of superheterodyne con- One in band 1; two in bands 2, 3, and 4.
versions (transmit and receive)
Intermediate frequencies 300 kc (fixed), and 1.7 to 3.7 mc (continuously variable).
Receiver Characteristics (Cont)
Sensitivity 1 microvolt for 10-db signal plus noise~to-noise ratio.
Selectivity 3-kc bandwidth on either sideband; 6-kc bandwidth on AM.
Input impedance 50 ohms unbalanced.
Audio distortion 5 percent maximum.
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TABLE 1-2, (Continued)

CHARACTERISTIC

NUMBER, RANGE, AND/OR VALUE

Receiver Characteristics (Cont)
Audio outputs

USB and LSB lines

Phones
Speaker
Audio-frequency response

FSK

+14 to ~-34 dbm (adjustable) into 600 ohms balanced.
600-ohm headphones,

3 watts maximum into 3 - to 4- or 600-ohm speaker.
+2 db from 300 to 3000 cps referenced to 1000 cps.

Receiver output (audio) is centered on 2550 cps for com-

Transmitter Characteristics
Power output
Al
A3H (compatible)

A3a

A9
F1
Distortion
Output impedance
Audio inputs
USB and LSB lines
Remote audio input

FSK

patibility with Navy teletypewriter converters.

500 watts.

125 watts carrier power.

500 watts PEP.

500 watts PEP total.

500 watts PEP total.

500 watts PEP total.

500 watts.

35 db below PEP output (3rd order distortion).

50 ohms unbalanced.

-38 to +8 dbm into 600 ohms balanced.
600 ohms balanced.

850-cps shift centered on 2000 cps in upper sideband.

Control crystals in Converter-
Oscillator CV-731/URC

Sidestep oscillator (Cont)
Designation
Type of cut

Frequency range of crystal
circuit

Type CR-18/U modified.
AT.

1.942 to 1.945 mec.

ORIGINAL
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TABLE 1-2. (Continued)

CHARACTERISTIC NUMBER, RANGE, AND/OR VALUE

Sidestep oscillator (Cont)

Crystal oscillation

frequencies:

Y1 1,942 mec.

Y2 1.944 mec.

Y3 1.943 mec.

Y4 1.945 me.
Temperature coefficient 1.5 parts in 10'7 per degree centigrade from +70°C (+158°F)

to +81°C (+178°F).

Operating temperature +80°C (+176°F).
Temperature range -55°C (-67°F) to +105°C (+221°F).
Accuracy +£0.005 percent of oscillation frequency.
Stability +0,0005 percent.

100-kc reference oscillator

Designation Type CR-18/U modified.

Type of cut : AT,

Frequencies of crystal 100 kc, 600 kc, 2.4 mc, and 3.0 mec.

circuit

Crystal oscillation fre- 3.000000 mec.

quency (Y1)

Temperature coefficient 1.5 parts in 10I7 per degree centigrade from +70°C (+158°F)
to +81°C (+178°F).

Operating temperature +80°C (+176°F).

Temperature range -55°C (-67°F) to +105°C (+221°F).

Accuracy £0.005 percent of oscillation frequency.

Stability £0.,0005 percent.

0.1-ke tuning module (Cont)

Designation Type CR-47A/U.
Type of cut AT.

Frequency range of crystal 1000 cps.
circuit
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TABLE 1-2. (Continued)

CHARACTERISTICS

NUMBER, RANGE, AND/OR VALUE

0.1-kc tuning module (Cont)

Crystal oscillation fre-
quencies

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10

Temperature coefficient

Operating temperature

Operable temperature range
Accuracy

Stability

212.100 kc.

212.200 ke.

212.300 kc.

212.400 kc.

212.500 kec.

212.600 ke.

212.700 kc.

212.900 kc.
213.000 ke.

1.5 parts in 10'7 per degree centigrade from +70°C (+158°F)
to +80°C (+176°F).

+80°C (+176°F).

+70°C (+158°F) to +80°C (+176°F).
£0,002 percent of oscillation frequency.

*+0.0005 percent.

Primary voltage requirements

115 volts =10 percent, 2-wire, 230 volts +10 percent 2-wire,
or 3-wire a-c, 50/60 cps +5 percent, single phase.

Power requirements
Receive

Transmit

1000 watts.

1500 watts.

Ambient operating temperature

0°C (+32°F) to +50°C (+122°F).

Altitude

Up to 10,000 feet.

Relative humidity

0 to 95 percent.

ORIGINAL
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TABLE 1-3. EQUIPMENT SUPPLIED FOR RADIO SET AN/URC-32( )

OVER-ALL DIMENSIONS
QTY NOMENCLATURE UNIT (inches) VOLUME | WEIGHT
PER
EQUIP NO. (cu ft) (1b)
NAME DESIGNATION HEIGHT | WIDTH | DEPTH
1 Radio Frequency Amplifier {| AM-2061/URT 2 6.85 18.85 8.5 0.62 21
1 Converter-Oscillator CV-731/URC 3 15.63 18.85 7.0 1.20 41.5
1 Amplifier-Converter=- AM-2064/URC 4 7.0 19.0 7.0 0.54 14.5
Modulator
1 Converter-Monitor CVv-730/URC 5 3.5 19.0 7.0 0.28 7.5
1 Amplifier-Control AM-2062/URC 6
AM-2062A/URC 7 7.0 19.0 7.0 0.54 15.3
1 Signal Comparator CM-126/UR 8 3.5 19.0 7.0 0.28 5.8
1 Control-Power Supply C-2691/URC 9 3.5 19.0 7.0 0.3 12.0
1 Power Supply PP-2153/U 13 15.8 19.0 7.0 1.2 93.0
1 Power Supply PP-2154/U 11 5.13 18.9 7.0 0.4 23.0
1 Electronic Equipment Air HD-347/U 12 8.9 19.0 11.3 1.1 22.0
Cooler (Blower)
1 Interconnecting Box J-1007/U0 1 3.5 19.0 7.0 0.3 4.0
1 Dynamic Handset H-169/U 10 2.3
1 Electrical Dummy Load DA-218/U 17 20.8 2.8 2.6 4.0
1 Electrical Equipment MT-2092/U 14 70.5 21.9 6.0 75
Mounting Rack
1 Radio Set AN/URC-32( ) 73.0 21.9 20.9 *450
1 Technical Manual NAVSHIPS 11.5 9.5 2.0
93285(B)
1 Maintenance Standards NAVSHIPS 11.5 9.5 1.0
Book 93285.42(A)
1 Performance Standard NAVSHIPS
Sheet 93285.42(A)
1 Operator's Instruction NAVSHIPS
Chart 93285.21(A)

*Weight includes shockmount base and stabilizer.
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AN/URC-32
GENERAL INFORMATION

NAVSHIPS 93285(B)

TABLE 1-4. ACCESSORY EQUIPMENT

Table
1-4

OVER-~ALL DIMENSIONS
ggg NOMENCLATURE (inches) VOLUME | WEIGHT
EQUIP (cu ft) (1b)
NAME DESIGNATION HEIGHT | WIDTH | DEPTH
1 Isolation Amplifier Module | AM-1785/GRC 4.0 2.8
1 Electronic Equipment MK-446A/URC-32
Installation Kit
1 Electrical Equipment MK-447/URC-32
Maintenance Kit
1 Replacement Module Kit MK-464/URC
1 Coupler Monitor CU-737/URC 5.13 19.0 0.4 10.0
1 Antenna Coupler Group AN/SRA-22 5.13 19.0 0.4 17.0
TABLE 1-5. EQUIPMENT REQUIRED BUT NOT SUPPLIED
ggg NOMENCLATURE REQUIRED REQUIRED
EQUIP NAME DESIGNATION USE CHARACTERISTICS
2 Audio TS-382/U Trouble-shooting 20 to 20 ke,
Oscillator and maintenance 4 bands.
procedures.
1 Communications R-390/URR Trouble-shooting 2 to 30 mec.
Receiver and maintenance
procedures.
1 Electronic ME-26A/U Trouble-shooting 0 to 300 volts ac;
Voltmeter and maintenance 0 to 1000 volts dc;
procedures. +3 percent accuracy;
frequency response:
20 cps to 700 me.
1 Electronic AN/USM-143 Trouble-shooting 0.001 to 300 volts ac;
Voltmeter and maintenance +2 percent accuracy;
procedures. frequency response:
100 ke to 2 me,
-72 dbm to +52 dbm.
1 Electronic AN/USM-106 Trouble-shooting 0.01 to 1000 volts ac;
Voltmeter and maintenance +3 percent accuracy;
procedures. frequency response:
15 cps to 3 me.
1 Frequency AN/USM-26 Trouble-shooting 10 cps to 100 mec.
Meter and maintenance
procedures.

ORIGINAL
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Table NAVSHIPS 93285(B) AN/URC-32
1-5 GENERAL INFORMATION
TABLE 1-5, (Continued)

ggg NOMENCLATURE REQUIRED REQUIRED
EQUIP NAME DESIGNATION USE CHARACTERISTICS

2 Multimeter AN/PSM-4C Trouble-shooting 0 to 1000 volts ac;
and maintenance 0 to 4000 volts dc;
procedures. 0 to 300 megohms;

+3 percent accuracy.

1 Electronic AN/USM-116 Trouble-shooting 0 to 1600 volts dc,

Multimeter and maintenance 0 to 300 volts ac,
procedures 0 to 1 amp dc,
0 to 10 megohms.

1 Oscilloscope 0S-46/U Trouble-shooting Sweep 2 cps to 30 ke;
and maintenance 0.1 volt/cm vert.,
procedures. 0.12 volt/cm horiz.

frequency response:
de to 300 kc down 3 db.

1 R-F Signal AN/URM-25F Trouble-shooting 10 ke to 50 mc, 8

Generator and maintenance bands; AM, CW;
procedures. 0.1 uv to 0.1 volt
into 50 ohms;
2 volts open circuit;
audio output:
0 to 3 volts at
400 cps or 1 Keps.
1 Transistor TS-1100A/U Trouble-shooting
Checker and maintenance
procedures.
1 Tube TV-7D/U Trouble-shooting
Checker and maintenance
procedures.

2 Resistors Trouble-shooting 10 kilohms, 1/2 watt.
and maintenance
procedures.

1 Resistor Trouble-shooting 600 ohms, 1/2 watt.
and maintenance
procedures.

1 Resistor Trouble-shooting 1000 ohms, 1/2 watt.
and maintenance
procedures.

1 Resistor Trouble-shooting 33 ohms, 1/2 watt.
and maintenance
procedures.

1 Resistor Trouble-shooting 47 ochms, 10 watt,
and maintenance wirewound.
procedures.
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AN/URC-32 NAVSHIPS 93285(B) Paragraph
GENERAL INFORMATION 1-8
TABLE 1-5. (Continued)
g;g NOMENCLATURE REQUIRED REQUIRED
EQUIP NAME DESIGNATION USE CHARACTERISTICS
1 Resistor Trouble-shooting 51 ohms, 1/2 watt.
and maintenance
procedures.
1 Resistor Trouble-shooting 150 chms, 1/2 watt.
and maintenance
procedures.
1 Resistor Trouble-shooting 330 ohms, 1/2 watt.
and maintenance
procedures.
1 Capacitor Trouble-shooting 5 pf, fixed, mica.
and maintenance
procedures.
1 Capacitor Trouble-shooting 470 pf, fixed, mica
and maintenance or ceramic ‘
procedures. ‘
|
i Parallel tuning Trouble-shooting Able to tune to any ‘
circuit and maintenance frequency in 2- to |
procedures. 30-mc range. |

1-8. FACTORY CHANGES.

Table 1-6 lists the factory changes made on units
used in the AN/URC-32( ). A system of manufactur-
ing change numbers (MCN) was put into effect where-
by all main chassis and modules have an MCN
stamped on them. When a modification occurred,
the MCN of the first unit to receive the modification
was recorded. This system was incorporated on all
Collins Radio Company chassis and modules shipped

beginning with contract NObsr-81220.

Radio Set

AN/URC-32 serial number 360 was the first equip-
ment built under this contract.
The table is divided into four columns; one for

the unit, one for the serial number of the modifica-
tion, one for the MCN number of the modified unit,

and one for a description of the modification. A
dotted line across the table indicates when the
modifications were made.

Reference made to CPN signifies Collins part

number.

TABLE 1-6. FACTORY CHANGES ON THE AN/URC-32( )

SERIAL NO. OF
FIRST RADIO

MCN OF FIRST

J-1007/U (Cont)

UNIT TO RECEIVE UI;;gDTIgIgigFOIXIE MODIFICATION
MODIFICATION
Interconnecting Box 360 1 Replaced with CPN 522-2363-00 \

which has new fuse holders and
a receiver input protection
device.

ORIGINAL
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Table
1-6

NAVSHIPS 93285(B)

TABLE 1-6. (Continued)

AN/URC-32
GENERAL INFORMATION

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Interconnecting Box
J-1007/U (Cont)

il

18 December 1961 . . .

1 November 1962

596

658

627

821

822

299

268

Wiring change to allow on-off
switch in Power Supply PP-
2154/U to control power to all
units.
Removed jumper from
TBJ-4 to TBP-4.

Connected jumper from
TBJ-4 to TBP-9.

Added 800-ohm, 11-watt
resistor CPN 747-0249-00
across TTY input.

Rerouted primary power to
prevent power being applied if
blower switch fails. Deleted
wire J4 to P9; added wires J4
to S11 and S4 to S12.

Added jumpers L13 to L14 and
L15 to L16 to permit use of
tge-vox antivox module

(when used).

Deleted jumpers J7 to G7,
H12 to J7, and H14 to J15.
Added H14 to J7, J15 to J16,
and H12 to G7. This made to
improve keying sequence of
AM-2061/URT. See

PA MCN 1568.

Added jumper J6 to G7 (PA
TEST KEY line). Must coincide
with AM-2061/URT PA MCN
1770 change to be effective.

Amplifier-Control
AM-2062/URC (Cont)

360

615

801

J6 changed to CPN 358-1040-00;
changed to allow use of speaker
in accessory antenna multi-
coupler at the same time head-
phones are plugged into unit.

Removed microphone amplifier
(356C-1), microphone input
receptacle, and transformer T6.

1-18
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AN/URC-32
GENERAL INFORMATION

NAVSHIPS 93285(B)

TABLE 1-6, (Continued)

Table

1-6

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Amplifier-Control
AM-2062/URC (Cont)

1 November 1962 . . . .

AN/URC-32A

-----------

Serial No. 1

--------------

-----------------

AM-2062/URC deleted,

AM-2062A/URC added (includes

AM-3198 modules in lieu of
356C-1).

Amplifier-Converter-
Modulator
AM-2064/URC

Carrier generator
module (Cont)

235

360

360

801

1113

801

Added R31, 10,000 ohms, 2
watts, CPN 745-5694-00.
Changed S1 from one wafer to
two wafers.

Added CR6 and CR7, 1N457,
CPN 353-0204-00. CRI1, CRS,
and CR7 are connected so that
r-f gain control also controls
the gain of the i-f amplifiers.
Chassis with this modification
are marked MOD AB.

Added C36, 0.47 uf, CPN
931-4516-00. C36 added to
prevent arcing between relay
contacts.

Changed silk screen REMOTE
to EXTERNAL CONTROL.

Modification A:

Choice of values for R2
increased as follows:

33,000 ohms, 1/2 watt,
CPN 745-1414-00.

39,000 ohms, 1/2 watt,
CPN 745-1418-00.

43,000 ohms, 1/2 watt,
CPN 745-1420-00.

Choice of values for C3
increased as follows:

270 uuf, 0.1 percent
CPN 912-3471-00.

260 uuf, 0.1 percent,
CPN 912-3492-00.

ORIGINAL
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1-6

NAVSHIPS 93285(B)

TABLE 1-6, (Continued)

AN/URC-32
GENERAL INFORMATION

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Carrier generator
module (Cont)

USB i-f/a-f
module

1 November 1962

LSB i-f/ a-f
module (Cont)

1778

2135

2579

2423

-------------

2150

1785

2620

2436

Modification B:

Changed L1, 1 mh, CPN
240-0591-00 to CPN
240-0595-00. L1 changed to
meet specifications.

Modification A:

Deleted C19. Added C30, 0.02
uf, CPN 913-3022-00.

C18, 0.0047 uf changed to
0.0068 uf, CPN 931-4502-00.

Tested selection of C8; values
range from 82 to 120 uuf.

C15 changed to 0.001 uf, CPN

931-4560-00. C18 changed to

0.01 uf CPN 931-4481-00.

R24 changed to 56K,
CPN 745-1426-00.

Relocated C30, 0.02 uf was T3-1
to T3-3, now T3-1 to T3-5.

Added resistor selection for
R32: 150K, 1/2 watt;
180K, 1/2 watt.

C18 0.0047 uf changed to
0.0068 uf, CPN 931-4502-00.

Modification A:

Deleted C19. Added C30, 0.02 uf,
CPN 913-3022-00.

Tested selection of C8; values
range from 82 to 120 uuf.

C15 changed to 0.001 uf,

CPN 931-4560-00; C18 changed
to 0.01 uf, CPN 931-4481-00.

R24 changed to 56K,
CPN 745-1426-00.

1-20
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AN/URC-32 NAVSHIPS 93285(B) Table
GENERAL INFORMATION 1-6

TABLE 1-6. (Continued)

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

LSB i-f/a-f
module (Cont)

1 November 1962

AM i-f/a-f
module

18 December 1961

1 November 1962

Balanced modulator
module (Cont)

............

...........

.............

2027

2372

.............

2264

-------------------

..................

Relocated C30, 0.02 uf was T3-1
to T3-3, now T3-1 to T3-5.

Added resistor selectionfor
R32: 150K, 1/2 watt;
180K, 1/2 watt.

R6 changed to 82 chms, 1/2
watt, CPN 745-1307-00. R1
changed to 1000 ohms, 1/2 watt,
CPN 745-1352-00. AddedR31,
1000 ohms, CPN 381-111-00.

C6 values selected 75 uuf to
114 uuf.

C28 added, 0.02 uf, CPN
913-3022-00. C29 added, 4.7 uf,
CPN 184-7396-00.

..................

Relocated C28; was T4-1 to
T4-3, now T4-1 to T4-5.

Added choice for R32: 150K,
1/2 watt; 180K, 1/2 watt.

Capacitors C3, C4, and C5
are now selected in final test.
Usable test selected values
are as follows:

C3 and C4 CPN
180 uuf 912-1850-00
200 uuf 912-1853-00
220 uuf 912-1856-00
240 uuf 912-1859-00
270 uuf 912-1862-00

&) CPN
91 uuf 912-1829-00
100 uuf 912-1832-00
110 uuf 912-1835-00
120 uuf 912-1838-00
130 uuf 912-1841-00

ORIGINAL
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Table NAVSHIPS 93285(B) AN/URC-32
1-6 GENERAL INFORMATION

TABLE 1-6. (Continued)

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE MODIFICATION
MODIFICATION

UNIT

Balanced modulator 3137 R11 and R12 changed to 511
module (Cont) ohms, 1/8 watt, CPN
705-6266-00.

Radio Frequency 261 Deleted 2 each tube duct,
Amplifier CPN 543-0456-003.
AM-2061/URT
Added 2 each tube duct, CPN
544-9112-003; 2 each tube
clamp, CPN 544-9113-003.

882 C49 changed to CPN
241-0325-00.

360 801 New interlock switch (S10)
' actuating arm, CPN
543-0378-002.

360 801 Switch S10 adjusted so that the
A switch plunger protrudes 0.250
; +1/32 inch beyond the surface
of the rear cover. 4CX250B
(V3 and V4) changed to 7580
type tubes.

662 1249 Revised K1 for grid-block
keying.

18 December 19681 . . . v v v i i i e i e e e b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

822 1568 Added R39, 270K, 1/2 watt,
CPN 745-1454-00. Added CR4,
1N198, CPN 353-0160-00.
Rewired K2.

1 November 1962 . . . o i v v v v it o e o b o et e e e et et it e b et e e e e e e e e e e e e

1770 Rerouted wire, was S9 to C63,
now to C68, for TEST KEY.
See related revision in Inter-
connecting Box J-1007/U at

1 November 1962.

1825 L4 and L10 changed for more
rugged end stops.

L4 was CPN 980-0110-00,
now CPN 980-0140-00.

L10 was CPN 980-0112-00,
CPN 980-0141-00.
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AN/URC-32 NAVSHIPS 93285(B) Table
GENERAL INFORMATION 1-6

TABLE 1-6. (Continued)

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE MODIFICATION
MODIFICATION

UNIT

AN/URC-32A 1834 Improved bias circuit; CR1 now
Serial No. 1 1N1095, was 1N1084; C53 was
20 uf/150 volts, now 24 uf/200
volts; R18 was 5600/2 volts,
now 4000/3 volts.

Added alc circuits.

Added screen tap switches S11
and S12 and resistors.

7580 tubes deleted, 4CX250R/
7580W tubes added, CPN
245-0141-00. XV3 and XV4 tube
sockets replaced by improved
sockets, CPN 220-1516-00.

Control-Power 333 Added transformer, CPN
Supply C-2691/URC 677-1446-00. Added trans-
former bracket, CPN
546-4035-002. C1 and C2
changed to CPN 184-0763-00,
same value, insulated case.

1 November 1962 . . . . .. «c . ¢ v v vl oo D e e e e e e e e e e e

AN/URC-32A Serial No. 1 CR1 - CR4 was 1N1084, now
1N1095.

Power Supply 286 Discriminator heater modifica-
PP-2154/U (Cont) tion in stabilized master oscil-
lator (SMQ). Disconnect ground
wire connected to J2, pin 15.
Add wire from T1, pin 7 to

J2, pin 15.

Note

The SMO discriminator heater
modification on the PP-2154/U
should be accomplished at the
same time the SMO discrimi-
nator heater modification is
accomplished on the CV731/
URC to give the desired
results.

(A PP-2154/U with the SMO
discriminator heater modifi-
cation will have MOD A
stamped on it.)
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TABLE 1-6, (Continued)

AN/URC-32
GENERAL INFORMATION

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Power Supply
PP-2154/U (Cont)

1 November 1962

AN/URC-32A

585

.......

2119

Serial No. 1 3034

Changed wiring connection.
Wire did connect T1-2 to S1-3.
Reconnected from S1-3 to
T1-4. New connection allows
T1 to be connected to 230
volts ac.

CR1 - CR5 and CRS8 were
1N1084, now 1N1095.

Signal Comparator
CM-126/UR

18 December 1961 . . . J

91

------

.....

R7 changed to 1470 ohms,
1/2 watt, CPN 705-7264-00.

R4 changed to 47 ohms,
1/2 watt, CPN 745-1296-00.

Power Supply
PP-2153/U

329

360

360

631

665

801

801

1191

1299

F2, Slo-Blo, changed to
normal Blo, CPN 264-4021-00.

F1, 20 amp, changed to 15
amp, CPN 264-0005-00.

F1, 10 amp for 220-volt
operating changed to 8 amp,
CPN 264-0002-00.

F3 changed to Slo-Blo
CPN 264-0413-00.

CRI1 through CR44 changed to
1N1095 diodes, CPN
353~1547-00. Added C3 and C4,
5000 uuf/3000 volts,

CPN 913-3533-00.

Added C5 through C48, 2200
uuf/500 volts, CPN
913-1192-00.

Air Duct (part of
Electrical Equipment
Rack MT-2092/U)

360

There are now two air duct
valves feeding air to the power
amplifier (AM~-2061/URT).

Converter-Oscillator
CV-1731/URC (Cont)

113

Post, CPN 543-3153-00,
changed to CPN 545-7747-002.

Post, CPN 543-3170-002,
changed to CPN 545-7748-002.

1-24
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AN/URC-32

GENERAL INFORMATION

NAVSHIPS 93285(B)

TABLE 1-6. (Continued)

Table

1-6

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Converter-Oscillator
CV-731/URC (Cont)

286

322

347

Post, CPN 543-3179-002,
changed to CPN 545-7749-002.

Post, CPN 543-3156-002,
changed to CPN 545-7741-002.

Post, CPN 543-3174-002,
changed to CPN 545-7746-002.

Gear C, CPN 543-3173-002,
changed to CPN 545-7745-002.

Gear B, CPN 543-3155-002,
changed to 545-7740-002.

Gear F, CPN 543-3158-002,
changed to 545-7743-002.

Shaft, CPN 543-3139-002,
changed to 545-7584-002.

Added 6 each, bearings,
CPN 309-0661-00; 2 each,
retainers, CPN 45-7585-002.

SMO discriminator heater
modification. Disconnect wire
from C4 which goes to J7, pin
4, and connect to C3.

Note

The SMO discriminator heater
modification on CV-731/URC
should be accomplished at the
same time SMO discriminator
modification is accomplished
on FP-2154/U to give desired
rer uts.

A CV-731/URC SMO discrimi-
nator heater modification will
have MOD A stamped on it.

R1, R2, R3, and R4, 150 ohms,
1 watt, changed to 470 ohms,
1 watt, CPN 745-3338-00.

L17, 17 mh, CPN 240-0272-00,
and C45, 0.02 uf/300 volts,
CPN 912-2747-00, added. Add
MOD B stamp to CV-731/URC
chassis.

ORIGINAL
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TABLE 1-6., (Continued)

AN/URC-32
GENERAL INFORMATION

UNIT

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Converter-Oscillator
CV-731/URC (Cont)

Frequency divider
module

Sidestep oscillator
module

Reference oscillator
module (Cont)

1801

1801

2842

C3, 1500 uuf, changed to 2000
uuf, CPN 912-1931-00. R5,
23,700 ohms, 1/4 watt, changed
to 19,600 ohms, 1/4 watt,

CPN 705-4501-00. Added R2,
4700 ohms, 1/2 watt, CPN
745-1382-00. R18, 2200 ohms,
1/2 watt changed to 2700 ohms,
1/2 watt, CPN 745-1369-00.

Modification A:

Final test selected value of R19
was 18,000 ohms, 1/2 watt,
CPN 745-1405-00. Choice of
values for R15 changed to in-
clude 18,000 ohms, 1/2 watt to
82,000 ohms, 1/2 watt. R16
100,000 ohms, 1/2 watt,

CPN 745-1436-00, added.

Modification B:

C1, 10 uuf, changed to 33 uuf,
CPN 912-1797-00. C7, 0.01 uf,
changed to 0.033 uuf, CPN
931-5297-00. C9, 0.01 uf,
changed to 6800 uuf, CPN
931-9094-00. R2, 68,000 ohms,
1/2 watt, changed to 33,000
ohms, 1/2 watt, CPN
745-1415-00.

Modification C:

R22, 27,000 ohms, 1/4 watt,
CPN 745-0800-00 added
across C25.

Modification D:

C27, 0.033 uf, changed to 200
uuf, CPN 912-1854-00.

C26 value selected from 56
uuf, CPN 912-1814-00, to
62 uuf, CPN 912-1817-00.
Modification A:

Changed to modification E.

1-26
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AN/URC-32 NAVSHIPS 93285(B)
GENERAL INFORMATION

TABLE 1-6. (Continued)

SERIAL NO. OF MCN OF FIRST

UNIT FIRST RADIO UNIT TO RECEIVE MODIFICATION
TO RECEIVE MODIFICATION
MODIFICATION
Reference oscillator Modification B:

module (Cont)
Q13, type 2N118, changed to
type J213, CPN 352-0087-00.

Modification C:

R36, 39,000 ohms, 1/2 watt,
changed to 18,000 ohms,
1/2 watt, CPN 745-1405-00.

Modification D:

R20, 22,000 ohms, 1/2 watt,
changed to 10,000 ohms, 1/2
watt, CPN 745-1394-00.

Modification E:

Q3, type 2N525, changed to type
2N527, CPN 352-0124-00.

Q1, Q2, and Q4, type 2N538,
changed to type 2N540,
CPN 352-0026-00.

Modification F:

R2, 47 ohms, 1/2 watt,

i changed to 100 ohms, 1/2 watt,
CPN 1745-1310-00. Tie emit-
ters of Q2 and Q4 together.

Modification G:

Add diodes CR1 and CR2, type
1N91, CPN 542-7742-005.

Modification H:

R6, 22 ohms, 2 watts,
changed to 5 ohms, 2 watts,
CPN 747-5314-00.

Modification J:

Add CR3, type 1N721A, CPN
353-2741-00. Add R40, 33,000
ohms, 1/4 watt, CPN
745~0803-00. R29, 12,000 ohms
2 watts, changed to 7500 ohms,
5 watts, CPN 747-9399-00.

’
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TABLE 1-6. (Continued)

SERIAL NO. OF
FIRST RADIO MCN OF FIRST

UNIT UNIT TO RECEIVE MODIFICATION

TO RECEIVE
MODIFICATION MODIFICATION

Reference oscillator 1801 Modification K:
module (Cont)
Add R40, 2200 ohms, 1/2 watt,
CPN 745-1366-00.

3374 Q5 through Q12 changed to
type 2N499, CPN 352-0091-00.

3745 C37 changed to 8200 uuf,
CPN 931-5035-00.

3815 C35 value selected, 0.0047 to
0.01 uf.

18 December 1961 . . . . o v o v v o i o e s e e e e e e e e e e e e e b e e e e e e e e e e e e e e

4061 C23, C27 changed to 3300 uuf,
CPN 913-3025-000.

C29 changed to 680 uuf,
CPN 914-0547-000.

Stabilized master 360 Add R33, 22,000 ohms, 1/2
oscillator module watt, CPN 745-1408-00. Start-
(Cont) ing with serial No. 360, the
AN/URC-32 has a new SMO.
The new SMO is CPN
528-0021-005 and is marked
MODEL B.

Model B 152 C27, 22 uuf, changed to 51 uuf,
CPN 912-1812-00.

Model B 307 C9 on i-f amplifier and dis-
criminator board changed to
160 uuf, CPN 912-1848-00.

Model B 307 C34 on i-f amplifier and dis-
criminator board changed to
240 uuf, CPN 912-1860-00.

639 Model C 101 R7 on meter amplifier board
changed to 6190 ohms, CPN
705-7134-00. Model C SMO is
CPN 528-0176-00. The second
and third mixer board were
changed to CPN 547-3766-004.
SMO with this modification are
marked MODEL C,
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SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

Stabilized master
oscillator module
(Cont)

R-~f tuner module
(Cont)

137

116

360

Model B 870

Model C 153

Model C 371

651

101

Resistor R29 and r-f tuner
chassis changed to 15,000
ohms, 1/2 watt, CPN
745-1401-00.

R3 and R8 on second and third
mixer board changed to 470
ohms, CPN 745-1338-00.

CR2 in reference i-f board
changed to type 1N270,
CPN 353-2018-00.

Chassis part no. changed to
CPN 544-2772-004. Coil 718

changed to CPN 544-2765-003.

Coil Z19 changed to CPN 544-
2766-003. Coil Z20 changed
to CPN 544-2767-003.

Added choke L34, CPN 240-
0198-00. Added choke L33,
CPN 240-0313-00. Added
C183, CPN 913-3159-00.
Added R85, CPN 745-5701-00.
Deleted R14, CPN 745-1436-
00.

Starting with serial No. 360,
the AN/URC-32 has a new r-f
tuner. The new r-f tuner is
CPN 546-2148-005 and is
marked MODEL B.

Modification B:

Deleted C170, CPN 184-7228-
00; R61, CPN 745-3324-00;
wire from P2-5 to K2-8; and
wire from P2-22 to K2-1.

Added R67, CPN 747-1712-00;
connected R67 between K2-8
and 130-volt d-c transmit;
ground K2-1,

C146 changed to CPN 913-
2986-00; was 1.5 uuf, now is
2.4 uuf.
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SERIAL NO. OF
FIRST RADIO MCN OF FIRST

UNIT UNIT TO RECEIVE MODIFICATION

TO RECEIVE
MODIFICATION MODIFICATION

R-f tuner module 175 Part numbers changed. No
(Cont) change in values or inter-
changeability:

Symbol No. New CPN

ca7 913-2988-00
C5 913-2991-00
Cs8 913-2991-00
C15 913-2991-00
c21 913-2991-00
C37 913-2997-00
C32 913-2977-00
C66 913-2981-00
c170 913-2981-00
C145 913-2984-00
C184

C139 913-2984-00
Cl14 913-2984-00

360 101 C61 changed to CPN 913-
3161-00; 10,000 uuf changed to
1000 uuf.

1185 Style of motor-shaft coupling,
MP11, changed to CPN 548-
1284-002.

18 December 1961 . ... ... ..o i e,

882 1762 CR2, CR3 added, 1N457 CPN
353-0204-000. K2 wiring
changed.

Converter-Monitor 1150 Diodes A1CR1, CR2, and CR3
CV-730/URC changed to type 1N198, CPN
353-0160-00. Diode CR4
changed to type 1N1489, CPN
353-1658-00. Added CRS,
type IN198, CPN 353-0160-00.

Added C27, CPN 931-4607-00,
and R30, CPN 745-3303-00, to
suppress arcing between con-
tacts of relay Ki.

Electronic Equipment 882 1680 Added cleaning instructions to
Air Cooler HD-347/U front cover.

AN/URC-32 360 Knobs of type used on the
sideband selector switch now
have a white line across top
extending in direction of
pointer on the knob. The new
knob part number is CPN
547-1380-00.

1-30 ORIGINAL



AN/URC-32
GENERAL INFORMATION

NAVSHIPS 93285(B)

Paragraph
1-9

TABLE 1-6. (Continued)

SERIAL NO. OF
FIRST RADIO
TO RECEIVE

MODIFICATION

UNIT

MCN OF FIRST
UNIT TO RECEIVE
MODIFICATION

MODIFICATION

AN/URC-32A 1

INovember 1962 . . ...} ... v vt e v v veotbosn

-----------------------------------

Deleted AM-2062/URC. Added
AM-2062A/URC (with AM-
3198/URC line amplifiers).

AM-2061/URT revised by im-
proving bias circuit, adding
ale circuit, adding screen tap
switches, deleting 7580, and
adding 4CX250R/7580W.

Diodes 1N1084 replaced by
IN1095 diodes in low-voltage
power supply, power ampli-
fier, and handset adapter.

AN/URC-32B

Added 0.1-ke tuning module,
chassis plug, wiring, and new
cover to CV-731/URC.

1-9. FIELD CHANGES.

Table 1-7 lists the field changes made on units
used in the AN/URC-32( ). Refer to NAVSHIPS
900,000, Electronics Installation and Maintenance
Book (EIMB), for the complete field change identifi-
cation guide index.

1-10. EQUIPMENT SIMILARITIES.

Radio Set AN/URC-32( ) equipments are very
similar with almost no change in external physical
appearance. The AN/URC-32( ) is divided into three
categories: the AN/URC-32, AN/URC-32A, and
AN/URC-32B. This manual provides complete in-
structions for installing and operating all AN/
URC-32( ) equipments. Maintenance instructions
are supplied for the AN/URC-32A and AN/URC-32B
only; however section 5 contains schematics and
pictorial parts illustrations for the AN/URC-32( ).

a. RADIO SETS AN/URC-32 AND AN/URC-
32A. - The AN/URC-32A is the same as the AN/
URC-32 except for the differences listed below.

(1) An automatic load control (ALC) adjust-
ment (accessible through the front panel of the
AM-2061/URT) is included.

(2) Switches are provided to adjust the
screen-grid voltages of the power amplifier tubes
(accessible through the rear panel of the AM-2061/
URT).

(3) ' The microphone jack on the front panel
of the AM-2062A/URC and the internal microphone
circuitry have been removed.

ORIGINAL

(4) New PA tube sockets are provided to
reduce humidity failure.

(5) A new amplifier AM-3198/URC inter-
changeable with the older 356C-1 module has been
added to the AM-2062A/URC for more optimum inde-
pendent-sideband operation.

b. RADIO SETS AN/URC-32A AND AN/URC-
32B. - The AN/URC-32B is the same as the AN/
URC-32A, except that the AN/URC-32B contains a
0.1-kc tuning module with an operating control ac-
cessible on the front panel of the CV-731/URC.

c. SIMILARITY WITH COLLINS RADIO COM-
PANY TRANSCEIVER KWT-6 TYPE 8. - Sufficient
similarity exists between the AN/URC-32( ) Series
and Transceiver KWT-6 Type 8 for this manual to
be used in support of the latter equipment.

1-11. PREPARATION FOR RESHIPMENT.

Radio Set AN/URC-32( ) equipments should re-
ceive special attention when being prepared for re-
shipment. The base should be bolted to the base of
an applicable wooden crate (preferably the original
shipping crate)., The top sides of the rack also
should be firmly secured to the crate frame, If
storage or shipment through high humidity conditions
is anticipated, the AN/URC-32( ) should be sealed
in a moisture-tight plastic film bag with sufficient
desiccant (silica gel) added for further protection.
The equipment should be shipped in a vertical posi-
tion to prevent damage.
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TABLE 1-7. FIELD CHANGES ON THE AN/URC-32( )
AN/URC-32 -
FIELD
CHANGE UNITS BRIEF DESCRIPTION f;fggﬁgﬁg; NAVSHIPS
NO. AND AFFECTED OF CHANGE BULLETIN NO PUBLICATION
SERIAL NO, :
EFFECTIVITY
Interconnecting Box Added thermal relay to protect re-
J-1007/U ceiver input from currents exceed-
ing 100 ma.
Converter-Oscillator Power source for discriminator
CV-731/URC oven changed to ac. Dial lamp
resistors changed to 470 ohms,
Power Supply Added 35-volt a-c power source
PP-2154/U for discriminator oven in CV-
731/URC.
1 Amplifier-Converter- | Ties manual gain control to re-
(Serial No. 1 Modulator AM-2064/ ceiver i-f amplifiers; added silk-
thru 359) URC screened TUNE-LOCAL-EXTER-
NAL CONTROL.
Radio Frequency Replaced spring washer in turns-
Amplifier AM-2061/ counting knobs; adjusted chassis
URT interlock switch for new bracket.
Amplifier-Control Allows monitoring audio with
AM-2062/URC headphones without disrupting
speaker audio output.
Control-Power Supply | Added isolation transformer for
C-2691/URC balanced audio input lines.
Electrical Equipment Added improved interlock bracket
Rack MT-2092/U behind AM-2061/URT.
2 Power Supply Replaced high-voltage fuse F3 with | 557 981323
(Serial No. 1 PP-2153/U sand-packed type fuse.
thru 631)
3 Interconnecting Box Wiring changed to interlock power 558 981324
(Serial No. 1 J-1007/U0 amplifier and high-voltage power
thru 627) supply thru blower air interlock
switch.
4 Power Supply Corrected transformer T1 wiring 559, 561 981325
(Serial No. 1 PP-2154/U for proper 230-volt operation.
thru 584
5 Radio Frequency Am- | Modified power amplifier keying 561, 565, 570 981341
(Serial No. 1 plifier AM-2061/URT | from screen voltage to grid-block
thru 662 . keying.
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AN/URC-32
FIELD
CHANGE
NO. AND
SERIAL NO.

EFFECTIVITY

UNITS
AFFECTED

BRIEF DESCRIPTION
OF CHANGE

ELECTRONICS
INFORMATION
BULLETIN NO.

NAVSHIPS
PUBLICATION

6
(Serial No. 1
thru 359)

Radio Frequency Am-
plifier AM-2061/URT

Added additional air hole to rear
plate for increased air cooling of
power amplifier tubes.

981384

Electrical Equipment
Rack MT-2092/U for
Air Duct

Added additional hole and air
valve to supply more air to power
amplifier.

(All serialNo.)

with AN/WRA-3

7 Converter-Monitor Added isolating diode to FSK input 580 981474
(Serial No. 1 CV-730/URC to protect circuit when reversed
thru 690) polarity FSK erroneously applied;
added relay contact arc suppress-
ing filter.
8 Radio Frequency Am- | Added resistor and diode to keying 580 981475
(Serial No. 1 plifier AM-~2061/URT circuit for cleaner keying.
thru 822)
1
For KWT 6-8
for serial No.
1 thru 79
9 Power Supply Added ground wire to interlock 584 981476
(Serial No. 1 PP-2153/U switch for added protection.
thru 900)
2 i
For KWT 6-8 |
for serial No.
1 thru 88.
10 R-f tuner module in Added two diodes and rewired K2 981584
(Serial No. 1 CV-731/URC for keying transient elimination,
thru 881)
11 Radio Set AN/URC-32 | Directions for use of AN/URC-32 981487

12

up to AN/
URC-32A No.
100)

For KWT 6-8
for serial No.
1 thru 90

(All serial No.

Radio Frequency Am-
plifier AM-2061/URT

Changed R22 from 27K to 68K
ohms to increase cutoff bias of V1
and V2.
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AN/URC-32
FIELD
CHANGE
NO. AND
SERIAL NO.
EFFECTIVITY

UNITS
AFFECTED

BRIEF DESCRIPTION
OF CHANGE

ELECTRONICS
INFORMATION
BULLETIN NO.

NAVSHIPS
PUBLICATION

13
(Serial No. 1
thru 981)

For KWT 6-8
for serial No.
1 thru 90

Control-Power Supply
C-2691/URC

Power Supply
PP-2154/U

Changed 1N1084 diodes to type
1N1095.

981638

14
(Serial No. 1
thru 664)

For KWT 6-8
for serial No.
1 thru 90

Power Supply
PP-2153/U

Changed 1N1084 diodes to type
1N1095.

981639

15
(Serial No. 1
thru 981)

For KWT 6-8
for serial No.
1 thru 90

Interconnecting Box
J-1007/U

Added jumper for 35 volts ac to
vswr protector.

16
(Serial No. up
to AN/URC-
32A No. 100)

For KWT 6-8
for serial No.
1 thru 90

Radio Frequency Am-
plifier AM-2061/URT

Removed jumper on driver tube
sockets to eliminate oscillation by
some 6CL6 tubes.
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SECTION 2

INSTALLATION

2-1. UNPACKING AND HANDLING.

Exercise care in unpacking to prevent damage.
Use adequate lifting and transport gear. Set the
crate in the position indicated by crate markings be-
fore opening. Use a nail puller to remove nails, not
a bar or other tool which may damage equipment.

Check the equipment shipped against the packing
list and the list of equipment supplied (table 1-3).
Check for internal damage; then determine that all
the tubes in the equipment are in place. Imme-
diately report any shortage of material or damaged
parts.

2-2. POWER REQUIREMENTS.

Radio Set AN/URC-32( ) can be operated from a
primary power source of 115 or 230 volts, 60 cps,
single phase. The unit is connected for 115-volt a-c
operation when shipped; if 230-volt operation is de-
sired, it is necessary that primary connections of
transformers be reconnected. The primary power
distribution diagram is shown in section 5, figure
5-89.

The transceivers require 1000 watts on receive
(standby) and 1500 watts on transmit.

2-3. SITE SELECTION. - (Refer to figure 2-5.) The
selected location should provide sufficient space and
light to operate and maintain the equipment properly.
Remember that sufficient space is required in front
of the equipment to allow individual units to be ex-
tended or removed from the mounting rack.

2-4. INSTALLATION REQUIREMENTS.

a. BUREAU OF SHIPS INSTALLATION. - The
latest approved Bureau of Ships installation plans
should be used for installation of this equipment.
The installing personnel should be familiar with the
operation of Radio Set AN/URC-32( ).

b. GENERAL. - The equipments are shipped
with all units mounted on one rack. Power Supply
PP-2153/U is mounted on the back of the rack, and
the remaining units are mounted on the front (see
figures 1-1 and 1-12). The vibration and shockmount
is packed separately. When required, Electrical
Equipment Installation Kit MK-446A/URC-32 may be
ordered separately (used to mount Power Supply
PP-2153/U on the bulkhead independent of the trans-
ceiver rack).

The AN/URC-32( ) equipments can be installed in
one of two configurations. The basic installation is
one in which all units are mounted on one rack; ac-
cess is required to the rear of the rack to service
Power Supply PP-2153/U. Installation types 1 and 2
shown in figure 2-5 are typical examples of the basic
installation. When no access is required at the rear
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of the equipment, either installation type 3 or 4 can
be used; these types of installation require removal
of Power Supply PP-2153/U from the rear of the
rack and mounting on the bulkhead using Electrical
Equipment Installation Kit MK-446A/URC-32.

The AN/URC-32( ) equipments operate from a
self-contained frequency standard. Use of an ex-
ternal frequency standard, such as the AN/URQ-9 as
the equipment standard, requires replacement of the
reference oscillator in Converter-Oscillator CV-
731/URC with accessory unit Isolation Amplifier
Module AM-1785/GRC. When this conversion is
made, two AM-1785/GRC umits should be requisi-
tioned, one for substitution in the CV-731/URC and a
spare for Electrical Equipment Maintenance Kit
MK-447/URC-32. The external frequency standard
must supply a 1.3-volt signal in 100 kilohms (the
connection is made at J14 at the rear of the CV-731/
URC). When it is desired to only use the AN/
URQ-9 source, the AM-1785/GRC units are not re-
quired, and the AN/URQ-9 is then connected to the
AN/URC-32( ) Signal Comparator CM~126/UR.

When the transceivers are shipped, a blank space
(located below Interconnecting Box J-1007/U) is pro-
vided for mounting either Coupler Monitor CU-737/
URC or Coupler Control C-2698/SRA-22 (a part of
the Antenna Coupler Group AN/SRA-22). All cables
and connectors necessary to connect either of these
units in the rack are supplied with the AN/URC-
32( ). Coupler Monitor CU-T737/URC provides sall
necessary tuning with a 50-ohm termination and min-
imum voltage-standing-wave ratio (vswr) for Radio
Frequency Amplifier AM-2061/URT. When Antenna
Tuner AN/BRA-3, AN/BRA-5, AN/BRA-13, AN/
BRA-17, AN/SRA-18, or a 50-ohm multicoupler is
used, it is necessary to use Coupler Monitor CU-
737/URC. Both the CU-737/URC and the C-2698/
SRA-22 contain a directional wattmeter, an antenna
transfer relay, and a switch for selecting a dummy
antenna. The CU-737/URC also contains a loud
speaker.

c. ELECTRICAL EQUIPMENT RACK MT-

2092/U INSTALLATION.

(1) Secure the base shockmount to the deck
and the rear stabilizer to the bulkhead or overhead
bracket (in shipboard or vehicular installations).
(See figure 2-6 or 2-7 for the dimensions required
to locate and mount the shockmount and stabilizer.)
Mounting holes are provided in the shockmount for
four 1/2-inch bolts. The shockmount should be se-
cured to studs welded to the deck or to a steel foun-
dation. If the steel foundation provides support only
at opposite ends of the shockmount, weld a 1/2-inch
steel plate to the steel foundation, and then fasten the
shockmount to the steel plate. Mounting holes also
are provided in the stabilizer for eight 1/4-inch
bolts., When the equipment is flush mounted (with
the high-voltage power supply removed from rear of
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the rack), the stabilizer can be secured to a cross
brace which has been welded to the bulkhead stiffen-
ers. When the high-voltage power supply is to be
mounted on the rear of the rack, the stabilizer may
be secured to the bulkhead using a 3-inch steel pipe
between bulkhead and stabilizer for support.

(2) Remove all units from the rack except
Interconnecting Box J1007/U, Electronic Equipment
Air Cooler HD-347/U and adjoining duct work, and
Power Supply PP-2153/U. Start with Radio Fre-
quency Amplifier AM-2061/URT and work down the
rack. To each unit, remove the screws that fasten
the right side of the unit to the rack, swing the unit
out on its hinge, disconnect the electrical connectors,
and remove the two screws that fasten the unit hinge
to the rack.

(3) Remove the cover from Power Supply
PP-2153/U by pressing on the thumb-release fasten-
ers. Loosen the four screws that fasten the left side
to the rack {do not remove these screws). Remove
from the rack by removing the four screws that fas-
ten the right side to the rack. The high-voltage
power supply weighs 93 pounds, so it should be
blocked up or held up by a second person when the
screws are removed.

(4) Disconnect the coaxial connector from
J1 on the rear of the power supply, and remove the
cover from terminal board TB1; then disconnect the
multiwire cable from TB1, and record the wire color
code and terminal number. Remove cable clamp.
(Clamp is fastened with nut and washer inside unit.)

(5) Refer to figure 2-1. Disconnect plug
(item 2) from J1 on Electronic Equipment Air Cooler
HD-347/U (blower), remove the two screws (item 3)
that fasten the front of the air duct to the unit.
Loosen the two screws (item 1) that fasten the rear
of the aid duct to the HD-347/U, slide air duct for-
ward, and remove the two screws.

Figure 2-1, Rack Mbunting of Electronic
Equipment Air Cooler HD-347/U
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(6) Loosen two screws that fasten left side
to the rack (do not remove these two screws). Re-
move two screws that fasten right side of the HD-
347/U to the rack and slide unit out of the rack.

(7) Refer to figure 2-2. Remove 3/8-16
volts (item 1) that fasten rack side channels to the
base angle bracket. Holding the rack upright, re-
move the six 3/8-16 bolts (item 3) that fasten the
side angle bracket to the base. Lift rack from base
and set rack on the shockmount. Fasten rack chan-
nels to the stabilizers using eight 12-24 screws and
lock washers.

(8) Fasten side channels to the base angle
bracket using the four 3/8-16 bolts (item 1) and
washers removed in step (7). It may be necessary to
loosen the screws (item 2) that fasten the side chan-
nel angle bracket to the side channels.

(9) Fasten the side channel angle brackets
to the base using the six 3/8-16 bolts (item 3) and
washers removed in step (7).

Note

Number 12 captive nuts, screws, and wash-
ers are provided in Electrical Equipment
Maintenance Kit MK-447/URC-32 for fas-
tening the major units to the rack in case
the threads are stripped from the rack
mounting holes. I the rack mounting hole
thread is stripped, drill out to a diameter
of 0.312 inch, and press captive nut into
the hole from the inside of the rack.

(10) Position Electronic Equipment Air
Cooler HD-347/U in the rack with air opening under
the air duct. Fasten right side to the rack using the
two screws removed in step (6). Tighten the two
screws that fasten the left side of the HD-347/U to
the rack.

RACK SIDE
CHANNEL

SHOCKMOUNT

Figure 2-2. Base Shockmount Installation
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(11) Pull the air duct forward, and install
the two hexhead screws that fasten rear of the air
duct to the blower (do not tighten screws). Push air
duct to the rear and fasten front of air duct to the
blower using screw removed in step (5). Tighten
hexhead screws that fasten rear of air duct to the
blower (HD-347/U), and connect plug marked HD-
347/U to J1.

Note

Multiple wire cable plugs are marked by a
band (fastened to the cable adjacent to the
plug) containing the unit type number (or in
the case where a unit has more than one
plug, with the unit type number and a plug
number corresponding to the jack number).
When more than one multiple connector is
used on a unit, the plugs are keyed so that
they fit only one jack on that unit.

Note

Steps (12) and (13) are performed only when
Power Supply PP-2153/U is to be mounted
on the basic rack, When the PP-2153/U is
to be mounted with Electrical Equipment
Installation Kit MK-446A/URC-32, the pro-
cedure in paragraph 2-4d is to be followed
before proceeding to step (14).

(12) Connect PP-2153/U multiwire cable
to terminal board TB1l using the wire color code
versus terminal number recorded. in step (3). Fas-
ten cable to PP-2153/U chassis using cable clamp
removed in step (4). Replace cover over TB1. Con-
nect coaxial plug to J1 on the unit.

(13) Slide left side of PP-2153/U on to the
mounting screws that were loosened in step (3).
Fasten right side to rack using screws removed in
step (3). Tighten screws on the left side, slide cover
over the unit and secure by pressing on thumb-
release fasteners.

(14) Mount the remainder of the units on
the rack starting at the bottom of the rack and work-
ing up. See figures 1-1 and 2-6 for proper location
of units. To mount each unit, fasten unit hinge to the
left side of the rack using the screws and washers
removed in step (3); connect cable plug to unit jacks,
swing unit in on hinge, and fasten right side of unit
to the rack using the screws and washers removed
in step (3).

d. PROCEDURE FOR INSTALLING ELECTRI-
CAL EQUIPMENT INSTALLATION KIT MK-4464A/
URC-32. - The following procedure replaces steps
(12) and (13) of paragraph 2-4c when Power Supply
PP-2153/U is mounted to the bulkhead using Electri-
cal Equipment Installation Kit MK-446A/URC-32.
This kit consists of a bulkhead mounting bracket, a
terminal box, and two UG-925A/U coaxial connec-
tors. The procedure consists of securing the bulk-
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head mounting bracket to the bulkhead, mounting the
terminal box on the AN/URC-32( ) rack, making the
necessary electrical connections, and mounting
Power Supply PP-2153/U to the bulkhead mounting
bracket. Figure 2-3 shows the location of the ter-
minal box on the AN/URC-32( ) rack, and figure
5-123 shows the electrical connections.

(1) Mount the terminal box (part of MK-
446A/URC-32) on the AN/URC-32( ) rack using four
8-32 screws and four No. 8 washers in the sack at-
tached to the terminal box. (See figure 2-3 for loca-
tion of terminal box.)

(2) Secure bulkhead mounting bracket either
by tack welding directly to the bulkhead stiffeners
or tack welding a mounting plate to the bulkhead
stiffeners with the bulkhead mounting bracket se-
cured to this plate using 3/8-inch-diameter bolts
or tack welding. See figure 2-7 for outline and
mounting dimensions. The bracket must be mounted
with the coaxial connector on the left side.

(3) Remove the cover from the terminal
board. Connect the cable which was removed from
TB1 on Power Supply PP-2153/U (step (4) of para-
graph 2-4c) to the terminal board on the terminal
box. (See W25 on figure 5-91.)

(4) Install two cables, MSCA-T and DSGA-9,
from the terminal box to TB1 on Power Supply PP-
2153/U (see figure 5-91). Clamp cables near each
terminal board and replace cover over each terminal
board.

(5) Fabricate cable from RG-8/U coaxial
cable and the two UG-925A/U connectors supplied in
a sack attached to the high-voltage power supply

H-V INPUT
Ji

H-V QUTPUT
Jz

COVER PLATE

TBI

HVPS
TERMINAL
BRACKET

Figure 2-3. Location of Power Supply PP-2153/U
Bulkhead Mounting Terminal Box
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bulkhead mounting kit (see figure 2-8). Connect ca-
ble from H-V INPUT connector on terminal box to
the coaxial jack on the bulkhead mounting bracket.
(6) Mount power supply on the bulkhead
mounting bracket using the eight No. 12 screws and
washers removed in step (3) of paragraph 2-4c.
(7) Connect the coaxial plug on the bulkhead

mounting bracket to J1 on Power Supply PP-2153/U.
e. CONNECTIONS TO REMOTE CONTROL
POSITIONS. - Figure 5-92 shows the cabling connec-
tions to typical remote control positions. These
connections are made through the transmitter and
receiver switchboards to any combination of these
remote control positions. All connections to the
AN/URC-32( ) are made to terminal boards in Inter-
connecting Box J-1007/U. Provisions for stop and
start of the equipment are not available from the re-
mote control positions. The transceivers are ener-
gized locally at the equipment rack and are on con-
tinuously when continued operational use is required.
The AN/URC-32( ) equipments are provided with
Dynamic Handset H-169/U, which incorporates a
noise-canceling dynamic microphone and a transistor
_ amplifier. The preferred H-169/U is directly inter-
changeable with the NT-51007A carbon-type handset.
f. CONNECTIONS TO COUPLER CONTROL
C-2698/SRA-22, - The C-2698/SRA-22 is accessory

DA-2i8/U
INPUT
CONNECTOR

DA-2i8/U

AR
DUCT

}
)
N

3
W

Q\

i
i
34
&534
0
W

)

gw

)
gg

)
;
i
e
»’?
W

)

S
Jay)
I
N
B
SO0
0y
)y
0
)
0
W
Y43
o
90
i
Aot

0%
)
M
W
N
i
W
N,
L
i
|

i
5
;
s
)
)
)
5
M
§3
s

i

.

"’?’i
)
!
!

Figure 2-4. Mounting Location of Electrical
Dummy Load DA-218/U
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equipment which, if used, is mounted on the rack be-
low Interconnecting Box J-1007/U (see figure 1-1).
The unit is part of Antenna Coupler Group AN/
SRA-22; the other unit in this group, Antenna Cou-
pler CU-T14/SRA-22, is mounted at the antenna lo-
cation. Figure 5-96 shows the connections between
the C-2698/SRA-22 and the CU-T14/SRA-22, and
components of the AN/URC-32( ). The cables and
connectors for this connection are supplied with the

AN/URC-32( ). If the C-2698/SRA-22 is installed, .

be sure that the following jumper wires are con-
nected in Intercomnecting Box J-1007/U from TBJ-10
to TBH-9, TBJ-15 to TBJ-16, and TBJ-14 to TBH-8.
These jumper wires, which are factory installed,
may have been removed in previous installations
when the AN/URC-32 was used with AN/BRA-3,
AN/BRA-5, AN/BRA-13, or AN/BRA-17 type sub-
marine antenna coupler.

When the AN/SRA-22 is used, a local speaker
may be installed if desired. Connect a 4-ohm
speaker to TBG-3 and TBG-4, or a 600-ohm speaker
to TBG-5 and TBG-6 in Interconnecting Box
J-1007/U. In either case, remove the 680-ohm re-
sistor from TBG-5 and TBG-6. Reconnect the re-
sistor when the speaker is removed.

g, CONNECTIONS TO COUPLER MONITOR
CU-737/URC. - The CU-737/URC is an accessory
equipment which must be used with the AN/URC-
32( ) if Antenna Tuner AN/BRA-3, AN/BRA-5, AN/
BRA-13, AN/BRA-17, AN/SRA-18, or a 50-ohm mul-
ticoupler is used. The CU-737/URC, if used, mounts
on the rack below Interconnecting Box J-1007/U (see
fisure 1-1). Figure 5-95 shows the connections to
the CU-737/URC and Electrical Dummy Load DA-
218/U. The cables and connectors for connecting the
CU-737/URC are supplied with the AN/URC-32( ).
If the CU-737/URC is installed with the AN/
BRA-3 type submarine antenna tuner, remove the
following jumper wires in Interconnecting Box
J-1007/U: from TBJ-10 and TBH-9 and from TBH-
15 and TBH-16.

The CU-737/URC provides a speaker for local
operation; when the speaker is used, remove the
680-ohm resistor from TBG-5 and TBG-6 in Inter-
connecting Box J-1007/U. Reconnect the resistor
when the speaker is removed.

h. CONNECTIONS TO EXTERNAL 100-KC
FREQUENCY STANDARD. - The following procedure
is used when the equipment is supplied with a 100-kc
high-stability frequency signal from a ship's fre-
quency standard, such as an AN/URQ-9 instead of
from the reference oscillator module of the equip-
ment (refer to paragraph 2-4b).

(1) Remove the dust cover from Converter-
Oscillator CV-731/URC. Remove the two screws
tnat fasten the top of the control panel to the chassis.
The control panel will then swing down on the fre-
quency change drive shaft and allow access to the
reference oscillator module.

(2) Remove the reference oscillator mod-
ule by loosening the two red captive screws and pull-
ing module from chassis.

(3) Plug Isolation Amplifier Module AM-
1785/GRC into the position formerly occupied by the
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reference oscillator module, and secure to the chas-
sis with the two red captive screws.

(4) Connect 100-kc input from ship's fre-
quency standard to coaxial connector J14 on the rear
of the CV-731/URC.

(5) Adjust 100-kc input for 1.3 volts rms at
test point J1 on the AM~1785/GRC.

i. PRIMARY POWER CONNECTIONS. - Radio
Set AN/URC-32( ) may be operated from a 115-volt,
60-cps, 2-wire source; a 230-volt, 60-cps, 3-wire
source; or a 230-volt, 60-cps, 2-wire source. Radio
Set AN/URC-32 is shipped wired for operation on a
115-volt, 60-cps, 2-wire source., See figure 5-89
for primary power distribution.

LL L Z.
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Note

Before making any power connections to the
transceivers, remove fuses from Intercon-
necting Box J-1007/U.

(1) 115-VOLT, 2-WIRE OPERATION. -
Radio Set AN/URC-32( ) is shipped wired for 115-
volt, 2-wire operation. Power connections are made
to fuse holders in Interconnecting Box J-1007/U (see
figures 5-89 and 5-92). Connect a grounding strap
from the rack to the main grounding system.

NOTE!

Z Vs

ALL DIMENSIONS ARE GIVEN IN INCHES.

INSTALLATION TYPE I

YIS l////

INSTALLATION TYPE 2

VAR I IIIIIIIIIIIS

L LLL

"%/ 1sasic rack

INSTALLATION TYPE 3

(USING HIGH-VOLTAGE POWER SUPPLY
MOUNTING KIT.)

HIGH-VOLTAGE POWER SUPPLY

d

INSTALLATION TYPE 4

(USING HIGH-VOLTAGE POWER SUPPLY
MOUNTING KIT.)

> (2
HIGH-VOLTAGE POWER SUPPLY
AND MOUNTING KIT
“l AND MOUNTING KIT
[Te)
Y4 Z. l L LLL
| ” |
BASIC RACK
2—p| — —| —» 6" MIN CLEARANCE FOR

CONNECTOR REMOVAL.

Figure 2-5. Typical Installations for Radio Set AN/URC-32( )
Showing Mounting and Clearance Dimensions
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(2) 230-VOLT, 3-WIRE OPERATION. -
When the transceivers are operated in this manner,
Electronic Equipment Air Cooler HD-347/U and
Power Supply PP-2153/U are operated from one
115-volt circuit, and the remainder of the units are
operated from the other 115-volt circuit (see figure
5-89). This arrangement provides better over-all
regulation when several are operated from the same
power line. Connect a grounding strap from the rack
to the main grounding system.
(3) 230-vOLT, 2-WIRE OPERATION. -

To operate on a 230-volt, 2~-wire system, see figure
5-89, and reconnect the following for 230-volt op-
eration: )

(a) Terminal board TB1 on Electronic
Equipment Air Cooler HD-347/U.

(b) Transformer T1 on Power Supply
PP-2154/U,

(¢) Transformer T1 on Control-Power
Supply C-2691/URC.

(d) Transformer T1 on Radio Fre-
quency Amplifier AM-2061/URT. :

(e) Transformer T1 on Power Supply
PP-2153/U.

Replace 20-ampere fuse F1 in Power Supply PP-
2153/U with a 10-ampere fuse. Connect a grounding
strap from the AN/URC-32( ) rack to the main
grounding system.,

2-5. CABLE ASSEMBLIES.

All cables needed for basic installation of Radio
Set AN/URC-32( ) (as shown in figure 2-6) are
shipped as an integral part of the equipments, When
a transceiver is to be flush mounted (see figure 2-7)
a coaxial cable must be fabricated to connect the
rack to the separately mounted high-voltage power
supply (PP-2153/U, see figure 2-3). Figure 2-8
lists the instructions to be followed in fabricating the
necessary cable.

2-6. INSPECTION AND ADJUSTMENT,

The following paragraphs contain information on

the adjustments, performance checks, and energiza-

tion of equipment following installation.
a. POWER TURN-ON OF RADIO SET AN/URC-
32( ). - The procedure for energizing the equipment
for the first time is as follows:
(1) Install the proper fuses in Intercon-
necting Box J-1007/U (20 amp for 115-volt, 2-wire
or 230-volt, 3-wire sources; 10 amp for 230-volt,

2-wire sources).
i CAUTION ¢

Electrical Dummy Load DA-218/U must be
connected to the r-f output before turning
on power or damage to equipment will
result.

(2) Set ON-OFF switch on Power Supply
PP-2154/U to OFF,
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(3) Set FIL OFF-TUNE-OPERATE switch
to FIL OFF and PLATE switch to OFF on Radio
Frequency Amplifier AM~2061/URT.

(4) Set RECEIVER RF GAIN control on
Amplifier-Converter-Modulator AM-2064/URC fully
counterclockwise.

(5) Set FREQUENCY SELECTOR switch on
Signal Comparator CM-126/UR to OFF.

(6) Set XMIT-REC-XMIT TEST switch to
REC and OSC CONTROL switch to OFF on Conver-
ter-Monitor CV-730/URC.

(7) Set SIDEBAND SELECTOR switch on
Amplifier-Control AM-2062( )/URC to LOCAL OFF.

(8) Set ON-OFF switch on Power Supply
PP-2154/U to ON (the indicator lamp will light when
airpressure is present in the cooling system).

(9) Set meter selector switch on Amplifier-
Converter-Modulator AM-2064/URC successively to
the following positions: -90, +130, and +250; meter
should register approximately midscale in each po-
sition,

Note

When using auxiliary equipments, such as
AN/BRA-3, AN/BRA-5, AN/BRA-13, or AN/
BRA-17 for a submarine installation, these
equipments must be turned on.

(10) Set the FIL OFF-TUNE-OPERATE
switch on the AM-2061/URT to OPERATE; wait 30
seconds before performing step (11).

(11) Set the PLATE switch on AM-2061/
URT to KEY; check that PLATE CURRENT meter
reads 150 ma of static plate current. (The PLATE
lamp on the AM~2061/URT, the HV ON lamp on the
PP-2153/U and the XMIT lamp on the CV-T730/URC
should light.)

(12) Set PLATE switch to KEY and alter-
nately depress PLATE NO. 1 TEST switch and
PLATE NO, 2 TEST switch on the AM-2061/URT,;
check that the PLATE CURRENT meter reads be-
tween 60 and 90 ma of static current for each tube.

(13) Set PLATE switch on AM-2061/URT
toc ON; PLATE lamp (on AM-2061/URT} and HV ON
lamp on Power Supply PP-2153/0 should light.

b. ADJUSTMENTS. ~ Before proceeding with
adjustments described below perform the transmitter
and receiver tuning procedures and checks in para-
graphs 3-2d(1) and 3-2d(2).

WIS

Before operating, set the USB and LLSB LINE
OUTPUT GAIN controls (under front cover
of Amplifier-Control AM-2062A/URC, see
figure 5-70) fully counterclockwise. This
is done to terminate properly the outputs of
i-f/a-f amplifiers of Amplifier-Converter-
Modulator AM-2064/URC when the 600-ohm
remote lines are not being used.
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/0. POWER REQUIREMENTS. 115/230 VOLTS,SINGLE PHASE ,47 TO 63 CPS, 1500 WATTS, P.F. 90%

AMBIENT TEMPERATURE RANGE FOR WHICH EQUIPMENT IS DESIGNED - 10* TO + 50° CENTIGRADE.
CRATED VOLUME 35.8 CU.FT.

8.
7 .CRATED DIMENSIONS 79 X 29 X 27

€ CRATED WEIGHT: 600 LB. (EXPORT PACKING)

5. WEIGHT UNCRATED: 390LB.

4. 51X INCH MINIMUM CLEARANCE TO BE MAINTAINED AROUND CONNECTOR FOR ATTACHMENT AND REMOVAL OF MATING CONNECTOR.
3.

2.

I

(4

®

HIGH VOLTAGE POWER SUPPLY TO BE BOLTED OR TACK WELDED ON BULKHEAD AS DICTATED BY AVAILABLE SPACE.
.75 MINIMUM CLEARANCE BETWEEN EQUIPMENT RACK AND OVERHEAD.
ALL DIMENSIONS ARE IN INCHES,

NOTES!

Figure 2-7. Flush Mounting Installation for Radio Set AN/URC-32( )
Showing Outline and Mounting Dimensions
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) CUT END OF CABLE EVEN.

o
:

S
/\'
N
D

REMOVE VINYL JACKET %mcn-
3 DON'T NICK BRAID.

P

%

W\
,,i\//
X

R

Hl-

COMB OUT COPPER BRAID AS SHOWN,
BARE % INCH OF CENTER CONDUCTOR.
DON'T NICK CONDUCTOR.

TAPER BRAID AS SHOWN. SLIDE NUT,
WASHER AND GASKET ON VINYL JACKET
SLIDE CLAMP ON BRAID.

v B

Slw

WITH CLAMP IN PLACE, TRIM BRAID
AS SHOWN.

FOLD COPPER BRAID BACK ON CLAMP,
TIN CENTER CONDUCTOR

BT - USING MINIMUM AMOUNT OF
HEAT.

¥ v

HOLDING CONTACT WITH PLIERS,
SOFT SOLDER CONTACT TO
CENTER CONDUCTOR. IT IS
IMPERATIVE THAT BACK END
OF CONTACT BE FLUSH WITH
POLYETHYLENE DIELECTRIC,
DO NOT USE EXCESS SOLDER.
WIPE CLEAN-SEE THAT END OF
CABLE INSULATOR IS CLEAN
AND FREE OF SOLDER, ROSIN

I
|/ mmy—-
I
I

J

VINYLITE JACKET

BRAID BODY GASKET AND FOREIGN MATERIAL.
\ CLAMP NUT
DIELECTRIC
SLIDE BODY INTO PLACE CAREFULLY SO
BUSHING THAT CENTER CONDUCTOR ENTERS HOLE
IN INSULATOR. FACE OF CABLE DIELECTRIC
TR TR TTTN ) MUST FIT FLUSH AGAINST INSULATOR.
[mal PROPERLY TIGHTEN BODY AND NUT WITH
MALE WRENCHES.
CONTACT
CENTER
CONDUCTOR NUT wasHeR GASKET |ysuator
Figure 2-8. Fabrication of RG~8/U Coaxial Cable and Connector
(1) RECEIVER GAIN ADJUSTMENT. (b) Adjust SPEAKER GAIN control
(a) Tune to an SSB signal, and adjust (under dust cover of AM-2062A/URC, see figure
RECEIVER RF GAIN control on the sideband gener- 5-70) for desired local handset or speaker output
ator (AM-2064/URC) so that the age does not in- level.
crease the gain excessively between characters in (2) CARRIER REINSERT ADJUSTMENT.
CW and FSK modes, or between words in single- (a) Set the CW and FSK switch to FSK
sideband voice reception. position, and key to transmit.
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(b) Adjust the OUTPUT control for a
-6 vu reading on the unit meter (meter switch in the
+8 DBM position).

(c) Switch the sideband generator (AM-
2064/URC) meter selector switch to RF OUT EX-
CITER position.,

(d) Adjust the EXCITER RF GAIN con-
trol for a meter reading of 20 db.

(e) Switch the CW and FSK switch to
OFF position.

(f) Switch the TUNE-LOCAL-EXTER-
NAL control switch to TUNE.

() Adjust the CARRIER REINSERT
ADJUST control (under the cover of the sideband
generator) for a meter reading of 20 db on the side-
band generator meter.

(h) Tighten lock nut on the CARRIER
REINSERT ADJUST control (do not disturb the pre-
vious adjustment).

(3) CW KEYING RELEASE TIME ADJUST-
MENT. ~ The CW and FSK unit (CV-730/URC) is
shipped with the CW keying release time set for
maximum, This delay time may be reduced by ad-
justing R18 CW KEYING RELEASE TIME control
counterclockwise. This adjustment is located under
the dust cover (refer to figure 5-11). The CW key-
ing release time should be set so that the trans-
mitter remains keyed to transmit during normal CW
key operation., This can be checked by operating the
CW key at the normal rate and checking to see that
the XMIT light on the CW and FSK unit remains
lighted.

(4) INDEPENDENT-SIDEBAND OPERA-
TION. - Although the AN/URC-32( ) is capable of
independent-sideband (A3b) operation, initial install-
ations and operational use, as described in this tech-
nical manual, do not use this capability. Because
the AN/URC-32( ) are transceivers, the receiving
capability of the equipment is not available during
periods of transmission. Therefore, if simultaneous
reception of the USB and LSB is being conducted and
the transmitter is energized to transmit, there will
be a loss of the receiving capability., This equip-
ment is used for single sideband (A3a and A3J),
single sideband with carrier (A3-compatible), CW
(A1), or FSK (F1) modes.

On the A3a and A3J modes above, an audio input
and an audio output are applied through Control-
Power Supply C-2641/URC to Amplifier-Control AM-
2062( )/URC; here the audio input and audic output
are switched to the upper-sideband channel or the
lower-sideband channel. When simultaneous inde-
pendent-sideband operation is desired, the trans-
ceivers may be operated as receivers or trans-
mitters by connecting the audio inputs and audio
outputs directly to the AM-2062( )/URC by using the
following 600-ohm balanced line connections in Inter-
connecting Box J-1007/U (see figure 5-96):

Transmit audio input . . . LSB: TBC-1 and TBC-2.
USB: TBC-11 and TBC-12,

Receive audio output . . . LSB: TBC-13 and TBC-14,
USB: TBC-15 and TBC-186.

In the earlier AN/URC-32 models, where inde-
pendent-sideband operation is contemplated, the
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356C~1 line amplifier modules (USB and LSB) should
be removed and the AM-3198/URC modules substi-
tuted for increased performance. The AM-3198/
URC modules may be ordered from stock supply.
The AN/URC-32A and AN/URC-32B and any later
models will have the AM-3198/URC already pro-
vided.

When the SIDEBAND SELECTOR switch on the
audio and control unit (AM-2062( )/URC) is in the
LOCAL OFF position, the USB and LSB 600-ochm
balanced line inputs and the USB and LSB 600-ohm
balanced line outputs are connected directly to the
USB and LSB audio chanmnels of the AM-2062( )/
URC. On transmit, an audio signal applied to the
USB input will appear as a USB signal in the r-f out-
put, and an audio signal applied to the LSB input will
appear as an LSB signal in the r-f output. On re-
ceive, a USB r-f signal will appear at the USB audio
output, and an LSB r-f signal will appear at the LSB
audio output. By applying audio signals to both the
USB and LSB 600-ohm line inputs, the AN/URC-32( )
equipments will transmit USB and LSB r-f signals
simultaneously. Likewise, the transceiver will re-
ceive an r-f signal composed of both a USB and an
LSB signal, presenting the LSB signal at the LSB
audio output and the USB signal at the USB audio
output.

(a) RECEIVE T.INE OUTPUT GAIN
ADJUSTMENTS. - The following procedure is used
to adjust the output level of the receive audio signal
to match the remote 600-ohm balanced audio lines.
The USB and LSB LINE OUTPUT GAIN controls are
screwdriver adjustments located under the dust cover
of Amplifier-Control AM-2062( )/URC (see figure
5-170).

1. Tune to an LSB signal, and ad-
just RECEIVER RF GAIN control fully clockwise.
Adjust SPEAKER GAIN control on speaker amplifier
in the AM-2062( )/URC (see figure 5-70) for de-
sired audio output in the headphone of Dynamic
Handset H~169/U.

2. Set SIDEBAND SELECTOR to
LOCAL OFF, and adjust LSB LINE OUTPUT GAIN
control for desired remote line level with MONITOR
switch in the LSB REC position; the VU METER on
Converter-Monitor CV-730/URC meters the LSB
line level.

3. Repeat step 2. using the USB
LINE OUTPUT GAIN control.

(b) LINE INPUT GAIN ADJUSTMENTS
FOR USB OR LSB TRANSMIT OPERATION. - The
following procedure is used to adjust the audio input
level of the transmit audio signal from the remote
600-ohm balanced audio lines when the AN/URC-
32( ) is to be used on USB or LSB transmit but not
on both simultaneously. The USB and LSB LINE
INPUT GAIN controls are screwdriver adjustments
located under the dust cover of the AM-2062( )/URC
(see figure 5-70).

1. Set USB and LSB LINE INPUT
GAIN controls fully counterclockwise.

2. Tune and load the AN/URC-
32( ) using the procedures of paragraphs 3-2a. and
3-2b. Set SIDEBAND SELECTOR switch on AM-
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2062( )/URC to USB, and set meter switch arc AM-
2064/URC to AGC-TGC.

3. With a normal audio signalpres-
ent on the remote LSB audio input line, key to trans-
mit, and turn LSB LINE INPUT GAIN control clock-
wise until meter reading (tge) on AM-2064/URC
peaks in red portion of scale. Key to transmit by
setting XMIT-REC-XMIT TEST switch on the CV-
730/URC to XMIT.

4, Set SIDEBAND SELECTOR
switch to LSB. With a normal audio signal present
on remote USB signal input line, key to transmit, and
turn USB LINE INPUT GAIN control clockwise until
meter again (tgc) peaks in red portion of scale.

(c) LINE INPUT GAIN ADJUSTMENTS
FOR SIMULTANEOUS USB AND LSB TRANSMIT
OPERATION. - The following procedure is used to
adjust the audio input level of the transmit audio
signal from the remote 600-ohm balanced audio lines
when the AN/URC-32() is to be used on simulta-
neous USB and LSB transmit. The USB and LSB
LINE INPUT GAIN controls are screwdriver adjust-
ments located under the dust cover of Amplifier-
Control AM-2062( }/URC.

1. Set USB and LSB LINE INPUT
GAIN controls fully counterclockwise. Tune and load
the AN/URC-32( ) using the procedures of para-
graphs 3-2a. and 3-2b.

Note

The input level to one of the input lines may
be at a higher or a lower level than the in-
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put level to the other line. The VU METER
on the CV-730/URC must not indicate over
0 vu for the sideband with the highest input
level.

2. Unkey the transmitter, and ad-
just USB and LSB LINE INPUT GAIN controls so the
VU METER indicates no more than O vu for each
sideband.

3. Set the TUNE-LOCAL-EXTER-
NAL CONTROL switch to TUNE.

4. Key transmitter, and adjust EX-
CITER RF GAIN control for 60 watts forward power
as indicated on antenna tuner (AN/SRA-22 or CU-
737/URC) wattmeter,

5. Set TUNE-LOCAL-EXTERNAL
CONTROL switch to LOCAL.

6. With signal applied in both side-
bands, the AGC-TGC panel meter on Amplifier-
Converter-Modulator AM-2064/URC should indicate
within the red area of the scale for full rated output.
If indication is greater than the red area of scale,
adjust the EXCITER RF GAIN control for indication
in red area.

2-7, INTERFERENCE REDUCTION,

Under normal conditions of installation and oper-
ation, Radio Set AN/URC-32A( ) will not interact
with other equipment. For best performance, inter-
connections to auxiliary equipment should be made
with the shortest practicable cable lengths.
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SECTION 3

OPERATION

The functional operation and a description of all
controls and operating procedures are given in Vol-
ume 2, Operator's Manual for Radio Set AN/URC-
32( ).

AN/URC-32
OPERATION
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SECTION 4

TROUBLE SHOOTING

4-1. LOGICAL TROUBLE SHOOTING.

Logical trouble shooting is based primarily on
knowledge of how the equipment ought to operate
under given conditions. Such knowledge, in turn, is
based on sound understanding of the equipment, its
function and limitations. The approach used in this
manual is based on six steps: symptom recognition,
symptom elaboration, listing probable faulty func-
tions, localizing the faulty function, localizing trouble
to the circuit, and failure analysis. These steps aid
in recognizing and defining the trouble, localizing the
faulty functions and circuits, and analyzing the fail-
ure.

a. SYMPTOM RECOGNITION. -~ The first step
in any trouble-shooting procedure is to recognize
that a trouble exists. Such recognition requires a
complete knowledge of operating characteristics be-
cause many troubles are not due to component fail-
ure. A trouble of this type normally is discovered
during preventive maintenance checks. It is impor-
tant that troubles of this nature be recognized.

b. SYMPTOM ELABORATION, - After recog-
nition of an original trouble, all aids inherent in the
equipment are used to expand on the original trouble.
The front panel controls and metering devices are
used to better identify the problem and indicate pos-
sible areas of analysis. It is important to realize
that checking or manipulating the operating controls
may eliminate the problems.

c. LISTING PROBABLE FAULTY FUNC-
TIONS. - After a trouble has been defined, the next
step is determination of the most probable functional
areas at fault in the equipment. The basis for such
a set of logical choices is knowledge of the informa-
tion contained in this manual. The over-all func-
tional description and associated block diagram
should be referred to when selecting functional areas
for examination.

d. LOCALIZING THE FAULTY FUNCTION. -
Unfortunately, it is not uncommon in trouble shooting
to find cases where 60 percent of the total repair
time is spent in determining what to repair., To re-
duce this diagnostic time and increase efficiency in
localizing trouble, the functional sections selected in
paragraph 4-1c. should be tested in the order requir-
ing the least amount of time. This process requires
selecting the function to be tested first. Such a se-
lection is based on the validity of the logical choices
previously made and the difficulties in making the
associated tests. If the tests performed on the first
function chosen do not prove this area to be at fault,
proceed to the next function. This process is con-
tinued until the fault is located. As aids in this
process, the manual contains a functional description
and servicing block diagram for each functional sec-
tion. Data are included at key check points on the
block diagram to aid in isolating the fault. In addi-
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tion, test data are provided to supplement the func-
tional description and block diagram for each sec-
tion.

e. LOCALIZING TROUBLE TO THE CIR-
CUIT. - After the faulty functional section has been
isolated, additional logical choices must be made to
determine the circuit, or circuits, at fault. Servic-
ing block diagrams for each functional section and
functional circuit groups indicate signal flow and
provide test location data to bracket and isolate the
faulty circuit. Descriptions, simplified schematics,
and pertinent test data are placed in one area of the
manual. Where practicable, information is contained
on facing pages. Information too lengthy to be pre-
sented in this manner is referenced from the test
data portion of trouble shooting.

f. FAILURE ANALYSIS. - When the trouble has
been located to the faulty circuit or component, the
procedures followed to this point should be reviewed
before corrective action is taken. This should be
done to determine why the fault affected the equip-
ment. Generally, such a review is necessary to as-
sure that the fault is the cause of malfunction and not
just the result of malfunction.

4-2. OVER-ALL FUNCTIONAL DESCRIPTION.

Radio Set AN/URC-32M( ) is a transceiver utiliz-
ing simplex operation with common tuned circuits on
a common injection for receive and transmit. This
means the transmit frequency is always exactly the
same as the receive frequency. The transceiver is a
double-conversion superhetrodyne device with a fixed
intermediate frequency of 300 kc and a variable i-f

range of 1.7 to 3.7 mc. The transmit and receive .

radio-frequencies range from 2 to 30 mc. The 2-
to 30.0-mc r-f range is divided into four bands:
band 1, 2- to 3.7 mc; band 2, 3.7 to 7.7 mc; band 3,
7.7 to 15.7 mec; and band 4, 15.7 to 30 mec. The
transceiver uses single conversion on band 1, as the
band 1 r-f falls within the variable 1.7 to 3.7 mc i-f
range. After the band is selected, the desired op-
erating frequency can be set in 1-kc increments on a
direct-reading frequency counter (Radio Set AN/
URC-32B has a 0.1-kc frequency increment capabil-
ity).

The transceiver is primarily designed for single-
sideband transmission and reception on upper side-
band (USB), lower sideband (LSB), or two independ-
ent sidebands with separate audio and i-f channels
for each sideband. In addition to single-sideband
operation, provisions are included for AM (USB with
carrier reinserted), CW, and FSK operation. Trans-
mit operation provides a peak-envelope-power (PEP)
output of 500 watts.

An over-all functional block diagram of the trans-
ceiver is shown in figure 4-1. The various signal
inputs and signal outputs are separated into trans-
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Figure 4-1. Radio Set AN/URC-32( ), Over-all Functional Block Diagram

mitting, receiving, and control signals. The trans-
mit signal flow is indicated by heavy lines, the re-
ceive signal flow is indicated by dashed lines, and
the control signals by light lines. The high-voltage
and low-voltage power supply units are also shown in
the block diagram. The three main function circuits,
transmit, receive, and control circuits, which contain

more than one unit are discussed using a functional

block diagram for each circuit. Due to the charac-
teristics of the control circuit, the control circuit
functional diagram requires detailed illustration cov-
erage. The high-voltage and low-voltage power sup-
ply units are discussed using the over-all functional
block diagram of the transceiver (figure 4-1).

a. TRANSMIT SIGNALS. - Figure 4-2 is a
functional block diagram of the transmit circuit. On
voice operation, the audio signals, received from the
600-ohm remote audio lines or Control-Power Supply
C-2691/URC, (handset adapter), are amplified in
Amplifier-Control AM-2062( )/URC (audio and con-
trol unit) and applied to the Amplifier-Converter-
Modulator AM-2064/URC (sideband generator). The

4-2

LSB audio signals are applied directly to the side-
band generator, and the USB audio signals are ap-
plied through the Converter-Monitor CV-730/URC
(CW and FSK unit) to the sideband generator.

On CW or FSK operation, the CW and FSK unit
supplies audio tones to the sideband generator. On
FSK operation, the CW and FSK unit supplies audio

.tones of 1575 eps for space and 2425 cps for mark.

On CW operation, the CW.and FSK unit supplies audio

tones of 1000 cps for-space and 1500 cps for mark.
The sideband generator translates the audio signal to
the selected sideband at an i-f of 300 kc. The side-
band generator uses the 100-kc signal from the CW
and FSK unit to generate the 300 k¢ i-f. The 300-kc
i-f single-sideband output signal from the sideband
generator is applied to Converter-Oscillator CV-
731/URC (frequency generator) which translates the
i-f signal to an r-f signal in the range of 2.0 to 30.0
mc, as selected on the front panel of the frequency
generator. The r-f single-sideband signal is applied
from the frequency generator to Radioc Frequency
Amplifier AM-2061/URT (power amplifier). The
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Figure 4-2. Radio Set AN URC-32( ), Transmit Circuit, Functional Block Diagram
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output from the power amplifier is the 500-watt PEP
transmit r-f output.

b. RECEIVE SIGNALS. - Figure 4-3 is a func-
tional, block diagram of the receive circuit. The
receive r-f input signals received at the input of
frequency generator are heterodyned down to a
300-ke i-f signal by the frequency generator. The
300-ke i-f signal is applied to the sideband genera-
tor. A 1-kc signal output from the frequency gen-
erator is applied to Signal Comparator CM-126/UR
(frequency comparator) for {requency monitoring
purposes. A 100-kc signal output from the frequency
generator is applied to the CW and FSK unit to be
sent on from the CW and FSK unit to the sideband
generator. On FSK operation, the CW and FSK unit
applies a 300.550-ke signal to the sideband generator
instead of the 100-kc signal. The 300.550-kc signal
is used to obtain the audio tone outputs of 2125 cps
on space and 2975 cps on marks from the sideband
generator. This conversion is necessary for opera-
tion with standard Navy teletypewriter converters
having a center pass-band frequency of 2550 cps.
The sideband generator hetrodynes the i-f signals
down to audio signals. The selected audio output
signals from the sideband generator are applied to
the audio and control unit. The USB audio signals
are applied directly to the audio and control unit, and
the LSB audio signals are applied through the fre-
quency comparator. The audio and control unit am-
plifies the audio signals and sends the signals out to
the handset adapter or to the 600-ohm balanced re-
mote audio lines.

c. CONTROL CIRCUITS. - Refer to figure 4-4.
The transceiver is keyed to transmit by applying a
ground to the transmit key line. The means by which
this ground is supplied to the transmit key line de-
pends upon the mode of operation and the position
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of the HANDSET and OSC CONTROL switches., On
voice operation, the OSC CONTROL switch is set to
OFF. This de-energizes the CW and FSK unit cir-
cuits and connects the transmit key line to the
HANDSET switch. When the HANDSET switch is in
LOCAL, a ground is applied to the transmit key line
by relay K1 in the handset adapter. This relay is
energized by the push-to-talk switch on the local
dynamic handset. When the HANDSET switch is in
REMOTE, the transmit key line is connected to the
remote key line, and a ground is applied by a push-
to-talk relay in the remote phone unit. On FSK
teletypewriter operation, the OSC CONTROL switch
is set to FSK and the HANDSET switch is setto
REMOTE. This energizes the FSK circuits of the
CW and FSK unit and connects the transmit key line
to the remote key line. A ground then is applied to
the remote key line at the TTY control panel. On
CW operation, the OSC CONTROL switch is set to
CW 1KC or CW 1,5KC and the HANDSET switch is
set to REMOTE. This energizes the CW circuits of
the CW and FSK unit and connects the remote key
line to the CW key line of the CW and FSK unit. The
remote key line then becomes a CW key input and is
grounded by the CW key. In addition to supplying
grid blocking to buffer V1B, the CW key energized
the CW transmit keying and delayed release circuit
which applies a ground to the transmit key line.
This ground is applied by relay K1 of the CW and
FSK unit, The ground energizes the receive-trans-
mit relays of the transceiver. Relay K1 in the side-
band generator applies the transmit audio signals to
the balanced modulator, and closes the contacts
which are used to operate the antenna tuner bypass
circuit in a remote antenna tuner when crossband
operation is used. With the antenna tuner bypass
switch in the remote position, the antenna tuner is

Ji-5 UsB J9-5 Jo-15| UsB HANDSET
300KC IF as J9-6 J9-16 cAgéng/lEch
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Figure 4-3. Radio Set AN/URC-32( ), Receive Circuit, Functional Block Diagram
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bypassed when the relay contacts are open. When
crossband operation is not being used, the bypass
switch in the antenna tuner should be in the tuner-
in position to decrease the transmit keying time,.
This increased transmit keying time is due to the
transmit keying circuit being interlocked through the
antenna tuner bypass circuit so that the transceiver
is not keyed to transmit until the tuner bypass
circuit of the remote antenna tuner switches from
bypass to tuner-in. With the CW keying used in the
transceiver, this time lag may result in partial loss
of the first character. Relay K2 in the frequency
generator disables the receiver circuit of the r-f
tuner module, applying a bias voltage to the grids of
the receiver stages, and disconnecting the receive
r-f input to the r-f tuner module. Relay K2 in the
power amplifier grid-block keys the driver and
power amplifier stages. This relay is interlocked
through contacts of relay K3 which prevents the op-
eration of K2 when the power amplifier plate voltage
is not applied. The output level of the power ampli-
fier is controlled by controlling the drive plate and
screen voltage and the power amplifier screen volt-
age. This is accomplished by inserting a dropping
resistor, R16, in the 400-volt supply line for low-
level tune operation. For high-power operation, this
resistor is shorted out through OPERATE-TUNE
switch S1B and the antenna tuner high-power inter-
lock. The antenna tuner high-power interlock pre-
vents high-power operation while the antenna tuner
is being tuned to the operating frequency. Antenna
switching from the receiver input of the frequency
generator to the transmitter output of the power am-
plifier is accomplished at the antenna coupler (ac-
cessory equipment).

d. POWER SUPPLY. - Refer to figure 4-1.
Input 115-volt a-c (or 230 volt a~c) power is applied
through Interconnecting Box J-1007/U (junction box)
to Power Supply PP-2153/U (high-voltage power
supply), Power Supply PP-2154/U (low-voltage power
supply), and Electronic Equipment Air Cooler HD-
347/U (blower). The low-voltage power supply fur-
nishes filament, bias, +28-volt d-c relay power, and
low-voltage plate power for the transceiver. The
high-voltage power supply furnishes screen and plate
voltages for the power amplifier. All supply volt-
ages, except the high-voltage supply to the power
amplifier, are applied to the transceiver units through
the junction box.

4-3. FUNCTIONAL SECTION DESCRIPTIONS.

A functional description of each of the major units
which make up the Radio Set AN/URC-32( ) series
is given in this paragraph. FEach unit is broken down
according to its subassemblies. In turn each sub-
assembly is broken down to the major functional
groups of which it is composed. In most instances,
the unit servicing block diagram is used in the func-
tional description of the unit. The lowest level in
this breakdown process is the simplest functional
block: for example, a multivibrator circuit block.

Only those circuits which are uncommon (those
circuits not covered in the Handbook of Electronic
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Circuits, NAVSHIPS 900,000.102) are discussed. In
all other cases reference is made to the schematic
diagrams in section 5. Reference is made to simpli-
fied schematic diagrams, functional block diagrams,
servicing block diagrams, or schematic diagrams
whichever will best aid in the presentation of the unit
discussions.

a. INTERCONNECTING BOX J-1007/U. - In-
terconnecting Box J-1007/U (junction box) is used to
make interunit and external connections and uses 16
or 18 of the 20-pin terminal blocks to make the con-
nections. The junction box contains the thermal re-
lay receiver input protector unit and fuses for the
primary power to the system. The thermal relay
receiver input protector unit prevents excessive
current (100 ma or greater) from entering the re-
ceiver antenna input.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the junction box.

(a) DETERMINING OVER-ALL PER-
FORMANCE. - The over-all performance tests in the
junction box consist of observing the fuse indicators
for a blown fuse and the antenna overload indicator
lamp for overload conditions. If replacing a blown
fuse and operation of the reset switch does not re-
store the junction box to a normal operating condi-
tion, trouble shooting is necessary. Trouble shoot-
ing of the junction box can be accomplished with
Multimeter AN/PSM-4C using the junction box inter-
connecting wiring diagram in figure 5-96 and the
thermal relay input protector simplified schematic
diagram figure 4-5 as a guide.

(b) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment required for functional testing of the junc-
tion box consists of Multimeter AN/PSM-4C,

(c) ADJUSTMENTS AND ALIGN-
MENTS. - No adjustments or alignments are re-
quired.

(2) DETAILED CIRCUIT DESCRIPTION. -
The detailed description of this unit consists of a
discussion of the thermal relay receiver input pro-
tector unit., The interunit connections are shown in
Interconnecting Box J-1007/U wiring diagram in fig-
ure 5-96 and are self-explanatory.

Refer to thermal relay receiver input protector
unit simplified schematic diagram figure 4-5. The
antenna normally is disconnected from the receiver
input when the 28-volt supply is off. When 28 volts
is applied, coaxial relay K1 is energized through
thermal relay K2 normally closed contacts. When
the coaxial relay is energized, the antenna is con-
nected to the receiver input through the series com-
bination of contacts and the thermal relay heater
element. Neon lamp DS2, R1, and C2 form a tran-
sient suppressing network to prevent relay K1 coil

‘discharge from arcing across the contacts of relay

K2. However, should a high r-f voltage be induced
in the antenna, the excessive current developed will
warm the thermal relay heater element sufficiently
to cause its contacts to open. This will remove the
28 volts from the coaxial relay causing it to become
de-energized.
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A new path will supply d-¢ current to the thermal
relay in order that its contacts will stay open and
keep the coaxial relay de-energized. This series
path is from 28 volts through normally closed reset
switech S1, resistor R2, the relay contacts, and the
thermal relay heater to the receiver input, and with-
in the receiver to a band coil and to ground.

The red indicator lamp, DS1, will light to indicate
that excessive current has been detected and to indi-
cate that the antenna has been disconnected from the
receiver,

b. RADIO FREQUENCY AMPLIFIER AM-2061/
URT. - Radio Frequency Amplifier AM-2061/URT
(power amplifier) is an r-f power amplifier which
amplifies the 0.2-watt r-f output from a frequency
generator to a 500-watt peak-envelope-power r-f
power output. The r-f power output is tunable over
a frequency range of 2 to 30 mec. Frequency-cali-
brated front panel controls allow presetting of the
power amplifier through the 2- to 30-mc frequency
range. The unit consists of a driver stage, a power
amplifier stage, and the necessary bias and control
circuits.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the power amplifier
unit.

(a) DETERMINING OVER-ALL PER-
FORMANCE. - The following operational checks are
to be performed on the power amplifier:

1. TIME-DELAY CIRCUITS. -
Turn power switch S1 to the TUNE position and plate
power switch S9 to the ON position. Within 17 to 23
seconds after these switches are turned on, time-
delay relay K1 should close to complete the circuit
to the plate power relay in the high-voltage power
supply. When the plate power relay is closed, power
should be applied to the transformer in the power
supply. This is indicated by the red pilot light.
Repeat the above procedure with primary power
switch S1 turned to the OPERATE position.
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2. PLATE 1 AND PLATE 2 BAL-
ANCE. - After replacement of tubes, check the bal-
ance of plate 1 and plate 2 by alternately throwing S2
and S3 to TEST and checking the PLATE CURRENT
indication for a balance. The total current with
drive should not exceed 600 ma.

3. POWER AMPLIFIER FILAMENT
VOLTAGE, - Tube life is materially shortened if
correct filament voltage is not obtained. With the
power amplifier operating under normal conditions,
measure V3 and V4 filament voltage (at J4 and J5,
labeled 6.0V AC on the front panel). If readings of
5.7 to 6.3 volts a-c are not obtained constantly, it is
recommended that the primary tap position on fila-
ment transformer T1 be positioned to compensate
for high or low voltage. Refer to figure 5-99. Iso-
lation of a trouble in the power amplifier is pri-
marily by substitution of electron tubes, checking
filaments, and visual checks.

(o) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment required for testing on the over-all func-
tional level consists of Electronic Multimeter AN/
USM-116.

(c) ADJUSTMENTS AND  ALIGN-
MENTS. - The adjustments to be performed on the
power amplifier are the bias voltage adjustment
{(paragraph 5-2b(1)(a)), neutralizing adjustment (par-
agraph 5-2b(1)(b)), the automatic load control (alc)
adjustment (paragraph 5-2b(1){(d)), and the screen-
voltage adjustment (paragraph 5-2b(1)(d)).

(2) DETAILED CIRCUIT DESCRIPTION. -
Refer to servicing block diagram 4-6 and to sche-
matic diagram 5-99.

(a) DRIVER STAGE. - The input signal
to the driver stage is connected from coaxial recep-
table J1 through coupling capacitor C1 to the control
grids of driver tubes V1 and V2. Resistor R1 pro-
vides low-impedance termination for the input signal.
Plate output of V1 and V2 is tuned by variable induc-
tor L4 and fixed capacitors C16, C17, C18, C19, and
the input capacitance of the power amplifier stage.
Resistors R26, R27, and R28 reduce circuit Q to keep
grid drive voltage approximately equal on all four
bands. The fixed capacitors are switched into the
circuit by band-switch section S4. Negative feed-
back from the power amplifier plate circuit to the
driver cathodes improves linearity. This negative
feedback is coupled to the driver cathodes through
capacitor C11 from a capacitive tap in the neutral-
izing feedback loop. Figure 4-7 is a graphical
representation of the approximate settings of the
DRIVER TUNE control for the various power ampli-
fier operating frequencies (2 to 30 mec).

(b) POWER AMPLIFIER STAGE. -
Signal from the driver plate tuning circuit is direct
coupled to the grids of power amplifiers V3 and V4.
The power amplifier tubes are tetrodes connected in
parallel. The plate output is tuned by a pi network
consisting of variable inductor L.10 and fixed capaci-
tors C33 and C21 through C28. Fixed capacitors
C33, C22, and C23 are all used for band 1; C24 for
band 2; C22 and C33 for band 3; and C33 for band 4.
Loading and output impedance match is accomplished
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for each of the four bands by switching taps on in-
ductor L11 and fixed capacitors C30, C31, and C32.
Capacitor C29 is part of the loading network on all
bands. Output power is connected to receptacle J2
for delivery to the antenna network or to the antenna.
The pi network matches 50-ohm impedance on all
four bands. A grid-to-plate neutralizing circuit is
included in the power amplifier to balance out the
feedback due to residual grid-to-plate interelectrode
capacitance. Simplified diagrams of the neutraliz-
ing circuit are shown in figure 4-8. Feedback volt-
age is applied from the plate circuit to the input
circuit through the capacitor network consisting of
C8, C10, and variable neufralizing capacitor C12.
Values of these three capacitors are lumped to-
gether as Cy in part B of figure 4-8. Figure 4-8A
shows the elements of the neutralizing circuit, and
figure 4-8B shows the neutralizing circuit arranged
as the equivalent capacétance bridge circuit. The

e N _ “gp, .
circuit is balanced when Cl5 © Cet, wherngp isthe

grid-to-plate capacitance of the power amplifier
tubes and C,¢ is the total input capacitance of the
circuit, including the input interelectrode capaci-
tance of the power amplifier tubes and all stray ca-
pacitance. Figure 4-9 is a graphical representation
of the approximate settings of the PA TUNE controls
for the various power amplifier operating frequen-
cies (2 to 30 mc).

The 400-volt d-c is applied to the screen grids of
power amplifier tubes V3 and V4 through their asso-
ciated 100-ohm screen-current limiting resistors
R11 and R12, respectively, and tube balance circuits,
consisting of S11 and R40 through R43 for V3, and
S12 and R44 through R47 for V4. The tube balance
circuits vary the screen bias on the power amplifier
tubes until proper tube balance is obtained.

(¢) TGC CIRCUIT. - Some of the driv-
ing power is rectified in the power amplifier grid
circuit, and the rectified audio energy is r-f filtered
by R6, L5, and C45. The a-f energy is coupled
through C52 to rectifiers CR2 and CR3, which are
connected in a voltage doubler circuit. The d-c
output voltage from CR2 and CR3 is connected to
feedthrough capacitor C65 for delivery to the tgc
circuits in the sideband generator.

(d) ALC CIRCUIT. - Part of the nega-
tive feedback signal from the power amplifier to the
neutralizing circuit (C8 and C12) is developed across
the capacitor voltage divider consisting of C70 and
C71. The signal across CT71 is applied to reversed
biased diode CR5, which rectifies the r-f and passes
a negative d-c voltage to the tge/alc line.

The ALC adjustment varies a positive d-c voltage
across CR5 which opposes that developed by the neg-
ative r-f feedback. This determines at what opera-
ting power the feedback voltage will cancel the op-
posing bias on CRS5 and, therefore, the power point at
which the ale threshold occurs.

Under static condictions with no signal applied, no
rf will be applied to CR5. If CR6 were not present,
voltage of approximately +1 volt would be developed
across the tgc amplifier input (the tge amplifier has
an input impedance of approximately 1 megohm).
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This 1 volt would reduce the tgc self~bias voltage,
nullifying its intended effect. To avoid this, CR6 is
included which clamps any positive voltage over 0.3
volt to ground. L12 and C72 are included to prevent
rf from getting into the 400-volt d-c supply. C73
bypasses any possible rf from CR5 to ground.

(e) BIAS AND FILAMENT CIRCUITS. -
Primary a-c power (115 or 230 volts) is connected to
feedthrough capacitors C58 and C59. From C58 and
C59, a-c power is connected through F1, interlock
switch S10, and FIL OFF-TUNE-OPERATE switch
S1-A to the primary winding of transformer TI1.
Transformer T1 may be connected for either 115- or
230-volt operation as shown on the schematic dia-
grams (figures 5-98 and 5-99). All filaments of the
power amplifier are supplied from the 6.3-volt sec-
ondary winding of transformer T1 (V3 and V4 fila-
ment voltage is dropped to 6.0 volts by series re-
sistor R14). The 115-volt a-c from the other sec-
ondary winding is applied through resistor R17 to
rectifier CR1. Rectified d-c bias voltage is filtered
by R18, C53, and C54 and applied to two resistive
dividers. Approximately 45 volts from one of the
dividers, consisting of R21 and R22, is applied to the
grid circuits of the drivers, V1 and V2. The power
amplifier grid bias voltage is taken from the slider
of potentiometer R19, which, with resistor RI18,
makes up the second voltage divider.

(f) GRID BLOCK KEYING. - The key
line connection for the coil of keying relay K2 is
from feedthrough capacitor C63 through contacts of
relay K3. These contacts are closed only when plate
voltage is applied to the power amplifier tubes.
When the key line is open, a negative 150 volts is
applied to the grid of power amplifier tubes V3 and
V4 through contacts 3 and 4 of keying relay K2. This
negative bias keeps power amplifier tubes V3 and V4
from conducting while the key is open. Negative bias
of approximately 45 volts is applied to the grid of
driver tubes V1 and V2. This negative bias keeps
driver tubes V1 and V2 cut off until the key line is
closed and until the transmit interlock circuit is
grounded. If r-f power is applied to the grids of
driver tubes V1 and V2 when the key line is open,
the negative 45 volts will hold V1 and V2 at cutoff,
preventing them from conducting.

Relay K2 is energized when the key line is closed
(grounded). When relay K2 is energized, one set of
contacts removes the negative 150 volts from the
grid of power amplifier tubes V3 and V4 and applies
the operating power amplifier bias. Another set of
contacts grounds the negative 45 volts, removing the
bias from the grid of driver tubes V1 and V2 allowing
the driver to function. Because of high resistance of
voltage divider R21, no damage to circuit components
will result when the negative 45 volts is grounded.
Diode CR4 is included as a transient suppressor to
prevent the discharge voltage of relay K2 from arc-
ing across the contacts of K3. R39 maintains a bias
voltage on V3 and V4 control grids during the switch-
ing time of K2,

(g) SWITCH AND INTERLOCK CIR-
CUITS. - Filament interlock S10 is mounted near the
chassis hinge so that swinging the chassis away from
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Figure 4-7. Drive Tuning Calibration Curve for AM-2061/URT
the rack and disconnecting the cooling air supply comparator (CM-126/UR) respectively. The fre-

breaks the primary connection to transformer T1
and removes filament power. If the front panel is
removed, the front panel interlock S8 opens and de-
energizes the plate-on relay in the high-voltage
power supply. When power is applied to the power
amplifier (AM-2061/URT) by operating the FIL OFF-
TUNE-OPERATE switch S1-A from FIL OFF to
TUNE, 115 volts ac is applied to the heater of time-
delay relay K1. After the 20-second delay time, K1
closes and applies 115 volts ac to PLATE switch S9
and feedthrough capacitor C61 for connection to the
plate-on relay in the high-voltage power supply
through other system interlock circuits. Positive
400 volts d-c from the high-voltage power supply is
connected to feedthrough capacitor C62, When FIL
OFF-TUNE-OPERATE switch S1-B is in TUNE po-
sition, the +400 volts dc is connected through drop-
ping resistor R16 to driver plates and power ampli-
fier screen grids. When S1-B is in OPERATE
position, R16 is shorted out and full +400 volts de
is applied to driver plates and power amplifier
screens.

c¢. CONVERTER-OSCILLATOR CV-731/URC. -
Converter-Oscillator CV-731/URC (frequency gen-
erator) is an i-f to r-f translator during transmit
function and r-f to i-f translator during receive
function. The frequency generator also supplies a
100-kc and a 1-kc output for operation of the side-
band generator (AM-2064/URC) and the frequency

ORIGINAL

quency generator consists of a main chasis and plug-
in modules. The modules are the reference oscilla-
tor, the frequency divider, the sidestep oscillator,
the stabilized master oscillator, and the r-f tuner.
Isolation Amplifier Module AM-1785/GRC replaces
the reference oscillator when an external 100-kc
frequency standard is used as the prime frequency
standard for the equipment. In addition to these
modules, 0.1 kc tuning module is used in the fre-
quency generator in the Radio Set AN/URC-32B Sys-
tems. During transmit condition, the r-f tuner mod-
ule accepts the 300-kc single-sideband signal from
the sideband generator and translates itto any desired
one-kilocycle frequency point in the range of 2.0 to
30.0 mc. During receive condition, the r-f tuner
module translates a received signal in the same fre-
quency range to a 300-kc i-f frequency for demodula-~
tion by the sideband generator. The r-f tuner module
performs a single-frequency conversion on the 2.0
to 3.7-mec band and a dual frequency conversionon the
3.7- to 30.0-mc bands. The frequency injection
necessary for this conversion is supplied to the r-f
tuner module by the stabilized master oscillator
(SMO) module. The SMO module supplies an injec-
tion frequency of 2 to 4 mc in 1/8-kc steps. The
SMO module consists of a tuned master oscillator
and a frequency correction circuit. The SMO fre-
quency correction circuit compares the master oscil-
lator output to a frequency standard and corrects any
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Figure 4-8. Neutralizing Circuit for AM-2061/URT

.

error in the master oscillator. The reference oscil-
lator, frequency divider, and sidestep oscillator mod-
ules supply injection signals for the operation of the
SMO correction circuit. The reference oscillator

. serves as a frequency standard for the frequency

generator. If an external frequency standard isused,
the reference oscillator module is replaced with an
isolation amplifier module (AM-1785/GRC). Figure
4-10 is a functional block diagram of the frequency
generator, a general discussion of the modules
follows:

The reference oscillator module provides the basic
reference frequencies of 100 ke and 2.4 mec for the
entire equipment. The reference oscillator signal is
generated by a 3-mec, crystal-controlled oscillator.
The oscillator crystal is enclosed in a temperature-
controlled electronic oven. The oven control circuit
consists of a transistorized audio-frequency amplifier
tuned to 5 ke, with a positive feedback from output to
input through a temperature sensitive bridge. As a
result of the positive feedback, the amplifier oscil-
lates, thus delivering a-c power to the bridge which
also acts as an oven heater. As the oven bridge
heats, the bridge approaches the point where the
attenuation of the bridge equals the gain of the ampli-
fier, at which time, steady-state oscillation exists.
This point is a few hundredths of a degree below the
true balance temperature of the bridge and is inde-
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pendent of the power required to maintain this tem-
perature. The oven has no temperature cycling and
will hold the temperature of the oven, and therefore
the crystal, within 0.1°C over anambient temperature
range of -55°C (-67°F) to +70°C (+158°F). The 3-mc
output of the crystal oscillator is coupled to a regen-
erative divider circuit consisting of subtractive mixer
Q7 and times 4 multiplier Q10. The 2.4-mc output
of this divider is fed to the sidestep oscillator module
through output amplifier Q12. The 600-kc output of
the divider is fed through buffer amplifier Q8 to
another regenerative divider consisting of subtractive
mixer Q9 and times 5 multiplier Q11. The 100-kc
output of the divider is amplified by output amplifier
Q13 and used as the equipment frequency standard
having a long-term stability of one part per
million.

The {frequency divider module supplies a 4-kc
signal to the SMO module and a 1-kc signal to the
sidestep oscillator module. The module consists of
an amplifier and three multivibrator-type frequency
dividers. The 100-kc signal from the reference
oscillator module is amplified by Q1 and divided to
20 k¢ by multivibrator Q2 and Q3. The 20-kc signal
is divided to 4 kc by the multivibrator, Q4 and @5,
and the 4-kc signal is divided to 1 ke by the multi-
vibrator, Q6 and Q7. Since the 4-kc and 1-ke¢ signals
are derived from the 100-kc input signal, their ac-
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Figure 4-9. Plate Tuning Calibration Curve for AM-2061/URT

curacy stability is equal to that of the reference
oscillator.

The sidestep oscillator module provides the injec-
tion frequency for the second mixer of the SMO mod-
ule. This injection frequency is sidestepped by 1, 2,
or 3 kc to obtain the electronic tuning necessary to
supplement the mechanical tuning of the SMO module
master oscillator. The sidestep oscillator is not
used on BAND 1, BAND 2, BAND 3 ADD 0, and
BAND 4 ADD 0. On these bands, the 2400-kc signal
from the reference oscillator module is fed directly
to the second mixer of the SMO by relay K1. When
the band switch is in the ADD 1, ADD 2, or ADD 3
position, relay K1 is energized and the output of the
sidestep oscillator is fed to the second mixer of the
SMO. On BAND 4 ADD 1, the sidestep oscillator
output frequency is 2399 kc. On BAND 4 ADD 2 and
BAND 3 ADD 1, the output frequency is 2398 ke¢. On
BAND 4 ADD 3, the output frequency is 2337 ke.

The sidestep oscillator consists of a pulse genera-
tor, a subtractive mixer, a band-pass filter, an
additive mixer, and a crystal-controlled oscillator
operating on one of four frequencies spaced 1-kc
apart. The pulse generator is driven by a 1-kc signal
from the frequency divider and produces a 1-kc key-
ing pulse that is used to key subtractive mixer V1 into

ORIGINAL

conduction at a 1-kc rate. This action causes the
2.4-mc signal, injected to the mixer from the refer-
ence oscillator module, to have a 1-kc spectrum
impressed upon it in the mixer tube. The subtractive
mixer also receives an injection signal from the
crystal-controlled oscillator which may be 1.945,
1.944, 1,943, or 1.942 mc, depending on the control of
crystal selection relays K1 and K2. This crystal
oscillator signal is beat with a 1-kc spectrum point
of the 2.4-mc signal to produce a 455-kc difference
frequency. A band-pass mechanical filter immedi-
ately following the subtractive mixer has adequate
rejection to adjacent 1-ke spectrum points but a
sufficient band-pass width to accommodate the crystal
oscillator error. The 455-kc signal, plus or minus
any oscillator error, is amplified by an amplifier
stage and applied to an additive mixer. The crystal
oscillator signal also is injected into the additive
mixer and combines with the 455-kc signal to produce
a sidestep output signal on one of four frequencies:
2.400, 2.399, 2.398, or 2.397 mc (the 2.400-mc output
is not used in the AN/URC-32( ) equipments). Theuse
of a subtractive mixer and then an additive mixer
cancels the crystal oscillator error, resulting in a
sidestep oscillator stability equal to the reference
oscillator.
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The stabilized master oscillator (SMO) module
consists of a master oscillator and a stabilizing loop
that provides error correction for the master oscil-
lator. The master oscillator is an inductance-tuned
oscillator that can be mechanically positioned in
0.5-kc increments through the frequency range of
2 to 4 me. Consequently, it is capable of being tuned
directly to the 2000 increments required to produce
1-ke r-f tuner module channels in band 1 and the
4000 increments required to produce 1-kc r-f tuner
module channels in band 2. Bands 3 and 4 of r-f
tuner module, containing 8,000 and 16,000 1l-kc
channels, respectively, require the master oscillator
to produce a greater number of injection frequencies
than are possible with the mechanical positioning de-
vice. Generation of the additional increments is
accomplished by mechanically positioning the master
oscillator to the nearest lower 0.5-kc increment and
then operating the stabilizing loop to position the
master oscillator electronically to the additional
required increments. Electronic tuning of the master
oscillator is accomplished by varying the d-c voltage
applied to a voltage sensitive-capacitor located in
the tuning circuit of the master oscillator. The
master oscillator output frequency can be determined
by the following formula:

Fyo = DIAL + ADD + 300
BAND MULT

Where: Fyq = the master oscillator frequency in

kilocycles

DIAL = the frequency generator dial fre-
quency

300 = the 300-kc fixed i-f subtracted in

the r-f tuner i-f mixer
BAND MULT = Multiplication of the master
oscillator frequency in the r-f tuner

module
Band1=1
Band 2 = 2
Band 3 = 4
Band 4 = 8

ADD = The ADD KC indication onthe BAND-
CHANGE switch,

The master oscillator stabilizing loop electroni-
cally tunes the master oscillator to the desired fre-
quency and phase locks it to the reference oscillator
thereby maintaining a master oscillator accuracy and
stability equal to that of the reference oscillator
module. This is accomplished by comparing the mas-
ter oscillator signal to the reference oscillator signal
in a frequency and phase discriminator. The stabiliz-
ing loop sequence is as follows: The 2- to 4-mc out-
put of the master oscillator is multiplied by eight
and applied to mixer V2 where it is beat with a se-
lected 100-kc spectrum point from the 100-kc spectrum
generator. The triggering signal for the 100-ke
spectrum generator is obtained from the reference
oscillator module. The output of mixer V2 isfiltered
to obtain a difference frequency between 3.4 and 3.5
mec and applied to mixer A3V1 where it is beat with a
signal from the sidestep oscillator module or refer-
ence oscillator module. The sidestep oscillator injec-
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tion is used to obtain electronically the frequency
increments that cannot be obtained by mechanically
tuning the master oscillator. The output of mixer
A3V1 is filtered to obtain a difference frequency be-
tween 970 and 1130 kc and applied to mixer A3V2
where it is beat with a signal from the interpolation
oscillator. The interpolation oscillator, which is
tuned by the mechanical tuning shaft, supplies an in-
jection signal which will produce a mixer A3V2 dif-
ference frequency, the signal i-f of 455 ke plus the
master oscillator error and the interpolation oscil-
lator error. The filtered output of mixer A3V2 is
applied to the signal i-f amplifier and the phase and
frequency discriminator where it is compared with
the 455-kc reference i-f frequency. The reference
i-f frequency is generated by converting a 4-ke signal
from the frequency divider module to a 4-kc spectrum
in the 1000- to 1100-kc range and mixing it with the
interpolation oscillator signal to obtain a reference
signal of 455 ke plus the interpolation oscillator
error. The interpolation error which is present in
both the reference and signal i-f frequencies is bal-
anced out in the phase and frequency discriminator.
During setup, the master oscillator frequency is
incorrect, resulting in the signal i-f being above or
below 455 ke and the frequency discriminator develops
a d-c voltage which pulls the master oscillator to-
ward the proper frequency. When the signal i-f fre-
quency reaches 455.0 ke, phase discrimination results
in an electrical tuning d-c voltage output which phase
locks the master oscillator on frequency. Inthephase
lock condition, the master oscillator output assumes
the correct phase, §ogR, so that the phase discrimi-
nation with ﬂREF produces an output which maintains
equilibrium in the stabilizing loop and holds the mas-
ter oscillator on frequency. In the phase lock condi~
tion, Fppo tracks Frgy resulting in a master oscil-
lator stability equal to the reference frequency
stability.

The r-f tuner module is an i-f to r-f translator
during transmit condition and an r-f to i-f translator
during receive condition. The i~f is 300 kc, and the
r-f is manually tuned in 1-kc stepsoverthe frequency
range of 2.0 to 30.0 mc in four bands: Band 1, 2.0 to
3.7 megacycles; band 2, 3.7 to 7.7 megacycles;
band 3, 7.7 to 15.7 megacycles, and band 4, 15.7 to
30.0 megacycles. On band I, the r-f tuner module
performs a single-frequency conversion. On bands
2, 3, and 4, the r-f tuner module performs a double-
frequency conversion. On receive operation, the r-f
input signal from the transmit-receive relay is fed
through keying relay K2 to receive r-f amplifier V8.
On bands 2, 3, and 4, the outputof V8 is fed to receive
h-f mixer V3B where it is converted to a 1.7- to
3.7-mc variable i-f signal. On band 1, the output of
V8 is fed directly to receiver i-f amplifier V7. The
1.7- to 3.7-mc variable i-f signal is amplified by
receiver i-f amplifier V7 and fed to receiver i-f
mixer V1B where it is converted to a 300-ke fixed
i-f signal and fed to the sideband generator. An age
voltage from the sideband generator controls the gain
of receiver amplifiers V7 and V8. On transmitoper-
ation, the 300-kc fixed i-f signal from the sideband
generator is converted to a 1.7- to 3.7-mc variable

ORIGINAL




AN TRC-32 NAVSHIPS 93285(B) Figure
TROUBLE SHOOTING 4~10
- - - - - - -~ - - - 7 I00KC QUTPUT
» TO SIDEBAND
_ o __ —_ __ _ __ _ _ _I GENERATOR
IKC | |
SLSE SPECTRUM 455KC TUNED 455KC ADDITIVE I
ZINERATOR ’ AMPLIFIER MIXER °T%
i
!
I
{
. j ' : |
} ‘ | E I
1
CRYSTAL |
OSCILLATOR !
| i |
| i |
1
!
~ I
~._ SELECTED BY BAND CHANGE AND i
-£p FREQUENCY CHANGE CONTROLS !
LATOR ' ; |
| |
1]
1
| |
S — _ _ __ o _ __ __ _ \
. E4WD o_,_{‘ "
_ __ S __ o _ S _ — - X |
1000-1100KC F———————— S _I ! |
ake |
0-1.IMC SPECTRUM_ | .= 2z2-456KC REFEIF;ENCE H
= e e o " JE—
FILTER ‘ : > = _TER A
; MPLIFIER
‘ OPERATED BY 1
x BAND CHANGE |
| CONTROL
|
645-549KC
4KC STEPS |
| 1
|
N
| |
SUBTRACTVE 1 S'G;EA" \ I
MIXEX AMPLIFIER ‘

N
AN

»

AMPLIFIER

ton

SM'T RF QUTPUT
CWER AMPLIFIER

$8B QUTPUT
CESAND GENERATOR

Figure 4-10. Converter-Oscillator CV-731/URC,

Functional Block Diagram

ORIGINAL 4-17, 4-18




AN/URC-32
TROUBLE |

IKC
SQUARE WAVE 10CKC ~5 20KC N -5 4KC ~4 I IKC | PULSE SPECTRUM SUBTRACTIVE
| GENERATOR DIVIDER DIVIDER DIVIDER GENERATOR MIXER
I |
I -—
|
| | |
| I
\
| FREQUENCY DIVIDER | I siDESTEP
! ‘ | oscILLATOR
2.4MC
N o - o o - L ake o T - - - 7 T
1000-[100KC
aKkc aKe
PULSE PULSES I050KC 1.0-1.IMC SPECTRUM,| SUBTRACTIVE
GENERATOR OSCILLATOR FILTER MIXER —
FREQUENCY CHANGE CONTROL
__________________________________________________ g
1
645-549KC
INTERPOLATION 4KC STEPS
OSCILLATOR
y
970-1130KC SUBTRACTIVE
FILTER MIXER I
B o= 2397TMC - - - - - - - - - - - - -
RF TUNER
BAND CHANGE CONTROL
- 1737mMe T T oo oTommmmmmTmmmmmmmmmmnm T r T oot oToToomTmmmmm o T
i 1
!
37 TIMC L J
0 e N e 0 -
XMTR HF  {7.7-15.7MC XMTR RF XMTR RF TRANSMITTER
e MIXER 157-31.7MC AMPLIFIER AMPLIFIER $— AagTLTI_PIER
—0
| | ]
|
A
RCVR HF : RCVR RF
- MIXER « T AMPLIFIER

ORIGINAL




!
. BUFFER 3MC SUBTRACTIVE | 8OOKC BUFFER S00KC | SUBTRACTIVE 10GKC OUTPUT I00KG SQUARE WAVE I00KC
' > AMPLIFIER MIXER AMPLIFIER MIXER AMPLIFIER GENERATOR
!
50CKC I
v
X4 X5
MULTIPLIER MULTIPLIER |
|
R _4"OR
2.4MC
A,
cuTEUT | FREQUENCY DIVIDER
AMPLIFIER ‘
SQUARE
% OSCILLATOR SPECTRUM g WAVE
BENERATOR GENERATOR
\\
__________________________________________________ R _ FREQUENGY CHANGE CONTROL
19.5~35.5MC
IOOKC STEPS
A
2-4MC
BUFFER 'KC STEPS | x2 AND x4 S SUBTRACTIVE 337-353MC | 34-3.5MC | SUBTRACTIVE
— T, b
AMPLIFIER MULTIPLIERS MIXER FILTER MIXER
- - - - coiwt - - - - i?4,2.399,2".3§5 OR 2.397MC - T
i o s 2 RF TUNER
I | X3 AND X7 SACAEII sl AMPLIFIER
| MULTIPLIER PECPITFI ) d
— N R BAND CHANGE CONTROL
— i i7-37Mc T T T 0
»- !
| | - = \ :
L 3.7 7.7MC 3
| i 73 ~y -
- XMTR iF -3.7MC | XMTR IF . o XMTR HF | 7.7-15.7MC
> MIXER AMPLIFIER MIXER 157-317MC ©
|
‘; | !
[ 3
}
RCVR IF . T-37MC RCVR IF RCVR HF
| MIXER < AMPLIFIER ] MIXER
| I
o —— 1
i




] CRYSTAL
| OSCILLATOR 3MC

| AND OSCILLATOR
| CONT CKT

BUFFER
AMPLIFIER

3MC SUBTRA(
MIXE

I REFERENCE OSCILLATOR

—

| STABILIZED MASTER OSCILLATOR

!

2-4MC
I L | MASTER BUFFER IKC STEPS | xp ANC
OSCILLATOR AMPLIFIER MULTIP!
|
L. PR —— PR —— _ —
|
| S
!
| | X3 ANC
1 MULTIP
TGC VOLTAGE FROM _
SIDEBAND GENERATOR ~ |
| ! o
300KC SSB INPUT
FROM SIDEBAND > xng;
GENERATOR
|
| |
| 9
RCVR
| MIXE
| |

AGC VOLTAGE FROM
SIDEBAND GENERATOR

RECEIVE RF INPUT
FROM TRANSMIT-
RECEIVE RELAY




AN/URC-32
TROUBLE SHOOTING

i-f signal by transmit i-f mixer V1A, This signal is
amplified by transmit i-f amplifier V2. The gain of
V2 is controlled by a transmit gain control (tge)
voltage from the sideband generator. On band 1, the
output of V2 is fed through the band-change switch to
transmit r-f amplifier V4. On bands 2, 3, and 4, the
output of V2 is fed through the band-change switch to
transmit h-f mixer V3B where it is converted to an
r-f signal in the range of 3.7 to 30.0 mc. The trans-
mit h-f mixer V3B is followed by three stages of
amplification on band 2 and two stages of amplifica-
tion on bands 1, 3, and 4. The r-f output is fed to
the power amplifier.

Injection signals for the r-f tuner module mixers
are obtained from the SMO modules. The 2- to 4-
mec output signal of the SMO module is fed directly to
the transmit and receive i-f mixers on all bands.
On band 2, the 2- to 4-mc SMO signal also is fed to
the receive and transmit h-f mixers through amplifier
V10. On band 3, the SMO signal is tripled by multi-
plier V9 to obtain an h-f mixer injection signal of 6
to 12 mc. On band 4, multiplier V9 multiplies the
SMO signal by 7 to obtain an h-f mixer injection sig-
nal of 14 to 28 me.

The isolation amplifier module (AM-1785/GRC)
replaces the reference oscillator module when an
external 100-kc standard is used. For the schematic
diagram, see figure 5-110. The isolation amplifier
module provides isolation from the external standard
and, in addition to the 100-kc output, supplies the
2.4-mc signal required for operation of the sidestep
oscillator and stabilized master oscillator modules.
The isolation amplifier module consists of a 100-kec
amplifier, a times 6 multiplier, and a times 4 multi-
plier. The 100-kc amplifier provides isolation be-
tween the 100-kc standard input and the 100-ke isola-
tion amplifier output. In addition, the 100-kc ampli-
fier supplies a signal to the times 6 multiplier. The
600-ke output of the times 6 multiplier is fed to a
times 4 multiplier which provides a 2.4-mc output
for the sidestep oscillator module.

The 0.1-kc¢ tuning module which is used only on
Radio Set AN/URC-32B provides 0.1-kc incremental
tuning on any band by translating the intermediate
frequency to any of 10 frequencies differing by a
multiple of 100 cps from the original frequency.
This tuning is controlled manually by a 10-position
(0 through 9) thumb wheel switch. The 0 position
leaves the intermediate frequency unchanged.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the frequency genera-
tor unit.

(a) DETERMINING OVER-ALL PER-
FORMANCE. - Refer to servicing block diagram fig-
ure 4-11. The following operational checks are to be
performed on the frequency generator modules:

1. STABILIZED MASTER OSCILLA~
TOR (SMO) MODEL C. The AFC meter on the front
panel of the frequency generator provides visual
means of checking for stabilizing loop correction.
The deflection of the meter is proportional to the
frequency correction of the master oscillator by the
SMO stabilizing loop. Rotate the FREQUENCY

ORIGINAL

NAVSHIPS 93285(B)

Paragraph
4-3¢

CHANGE control through the entire band. The SMO
should be checked if the AFC meter deflection is
greater than the following values:

BAND 1 MAXIMUM
FREQUENCY AFC
Up to 2.0 me 90 ua
2.0 to 2.5 me 80 ua
2.5 to 3.0 mc 70 ua
3.0 to 3.7 mc 50 ua

When the OPERATE-TUNE-switch is placed in the
TUNE position (disabling SMO loop), the AFC meter
should return to approximately zero reading. If the
meter reads zero at all frequencies when the OPER~
ATE-TUNE switch is in the OPERATE position, the
stabilizing loop is not correcting the master oscilla-
tor or the meter circuit is defective. Operation of
the SMO loop also can be checked by loosely coupling
the SMO output (test point J13 on SMO)to a communi-
cations receiver in the 2- to 4-mec range. (The SMO
frequency should be 300 kc above the band 1 dial
reading.) When the SMO frequency is changed by
moving the FREQUENCY CHANGE control in either
direction, frequency steps of 500 cps should be heard
in the receiver. When the OPERATE-TUNE switch
is placed in the TUNE position and the FREQUENCY
CHANGE control is turned, a normal nonstepping,
continuously variable, beat note should be heard,
indicating the SMO loop is disabled.

2. SIDESTEP OSCILLATOR OPER-
ATION. - While observing the AFC meter, the deflec-
tion should move about one division when switching
from band 3-0 to 3-1. Deflection of about one-half
division should be observed when switching from
bands 4-0 to 4-1, 4-1 to 4-2, and 4-2 to 4-3. The
amount of deflection is nominal, but perception of
the deflection is an indication of a change in the
master oscillator frequency. If these deflections do
not occur, check sidestep oscillator circuit or SMO
operation.

3. R-F TUNER OPERATION.

" a. Operate the TUNE-LOCAL-
EXTERNAL CONTROL switch on the sideband gener-
ator to the TUNE (carrier reinsert) position. Operate
meter switch to RF OUT EXCITER position. Operate
EXCITER RF GAIN control fully counterclockwise.

b. Key exciter with XMIT-REC-
CW TEST switch on CW and FSK unit. Turn EX-
CITER RF GAIN control clockwise, and note that
meter on the sideband generator reads at least 40 db.
If the meter reads less than 40 db, check r-f tuner
module or carrier reinsert adjustment (sideband
generator adjustments).

4. CALIBRATION CHECKS. - Fre-
quency calibration of the equipment is checked by
using Signal Comparator CM-126/UR (frequency com-
parator) and the following step-by-step procedure to
determine the accuracy of the 100-kc reference oscil-
lator in the CV-731/URC. This is accomplished by
comparison of the internal and an external 100-kc
standard.

a. Connect an external 100-ke
frequency standard signal, at a level of 1 volt, to J2
on the frequency comparator.
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b. Turn GAIN control fully coun-
terclockwise.

c. Set FREQUENCY SELECTOR
to the 100 kc position.

d. Adjust METER ZERO control
for zero meter reading.

e. Turn GAIN control clockwise
for noticeable meter deflection.

1. Clock the time required for
the meter to make N complete cycles (a complete
cycle is from maximum on one side to maximum on
the other and back to the original position); determine
the frequency difference using the following relation-
ship:

Frequency difference = 10N parts per million
T
where frequency is 100 kc
T is time in seconds
N is number of complete cycles in T
seconds

g. If the difference exceeds one
part per million, continue this procedure.

h. Adjust L1 on the reference
oscillator module until the beat-frequency deflection
on the CM-126/UR meter is noted. Adjust L1 for
minimum deflection rate. The number of complete
cycles of meter deflection per second indicates the
frequency error in cycles per second. Monitor the
error by comparing audio tones on the equipment
speaker or dynamic handset.

5. TROUBLE ISOLATION. - The
proper procedure for trouble isolation is to first
isolate the trouble to a defective module. Table 4-1
lists the test-point voltages for locating a defective
module using signal-tracing procedures. See figure
5-43 for test-point location. If the isolation amplifier
is being used, a 100-kc signal is injected into the
isolation amplifier. Test-point voltages are taken
with the frequency generator installed in an operating
system. All voltage measurements, except J1 on the
r-f tuner module, were made with a vtvm (AN/USM-
143). The measurement at J1 on the r-f tuner was
made with a vtvm (AN/USM-143). After the trouble
has been isolated to a defective module, the module
may be replaced with an operable module or may be
repaired by isolating the trouble to a defective part
in the module.

Once trouble has been isolated to a module, con-
ventional trouble-shooting procedures can be used to
locate a defective part with the aid of the module
schematic diagrams and the oscilloscope waveforms
of table 4-2. Pendant cables and extension boards
may be used to connect the module or subassembly
to the chassis for accessibility and convenience dur-
ing testing. Table 4-3 lists the transmit, receive,
and injection signal levels for each band of the r-f
tuner module. The transmit and receive levels given
are the signal generator level necessary at each
test jack to produce a 20-db R-F OUT and a 20-db
age reading (respectively) on meter M1 of the side-
band generator. These measurements are made with
RECEIVER RF GAIN control and EXCITER RF GAIN
control {(on sideband generator) set at maximum. All
other controls are left at normal operating settings.
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A 20-db agc reading on M1 corresponds to an age
bus voltage of -2.6 volts as read on a d-c vacuum-
tube voltmeter, and a 20-db RF OUT reading cor-
responds to 1.58 volts rf at J10 on the chassis (J10
termination in 50 ohms). For receive input injections
to J11 on the chassis, a 33-ohm resistor is connected
in series with the signal generator signal lead. All
readings are in microvolts unless otherwise indi-
cated. Injection levels are the same for transmit or
receive function. Table 4-4 gives complete trouble-
isolation procedures for the stabilized master oscil-
lator module.

‘ (b) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment and tools required for testing on the over-
all functional level are listed in table 4-5.

(c) ADJUSTMENTS AND ALIGNMENTS.
The adjustments and alignments necessary for proper
operation of the frequency generator are as follows:
r-f tuner alignment (paragraph 5-2b(2)(a)), r-f andi-f
circuit alignment, transmit function (paragraph
5-2b(2)(a)1), r-f and i-f circuit alignment, receive
function (paragraph 5-2b(2)(a)2), reference oscillator
module alignment (paragraph 5-2b(2)(b)), sidestep
module alignment (paragraph 5-2b(2)(c)), 0.1 ke tun-
ing module alignment (paragraph 5-2b(2)d) and the
stabilized master oscillator alignment (paragraph
5-2b(2)(e)).
(2) DETAILED CIRCUIT DESCRIPTION. -
The detailed circuit description of this unit is dis-
cussed on a module basis. Refer to CV-731/URC
servicing block diagram figure 4-11. In addition
appropriate references are made to the schematic
diagram of the particular module under discussion.
{a) R-F TUNER MODULE. There are
two models of the r-f tuner module used in Radio
Set AN/URC-32( ), model A and model B. Model B
r-t tuner is an improved version of the model A and
is interchangeable with the model A. The basic dif-
ferences are that model B uses conventional coils,
while model A uses molded coils, and model B has
improved gain characteristics over those of model A,
Refer to figure 5-102, the schematic diagram of the
model A r-f tuner, and to figure 5-103, the schematic
of the model B r-f tuner. The foliowing r-f tuner
transmit and receive function circuit descriptions
apply to both r-f tuner models.
(b) R~F TUNER MODEL, TRANSMIT
FUNCTION. The 300-kc i-f signal is coupled to the
control grid of the transmitter low~frequency mixer,
V1A. The 300-kc i-f signal mixes with the 2.0- to
4.0-mc injection signal from the SMO module te pro-
duce 1.7- to 3.7-me output from mixer V1A, The
2,0- to 4.0-mc injection frequency is coupled from
pin 2 of receptacle P1 through a parallel-tuned cir-
cuit consisting of C118, C119, C120, and the primary
winding of transformer T7. QOutput is taken from
the secondary winding of T7 and coupled through
capacitor C94 for cathode injection into V1A. Since
V1A is a subtractive mixer, the injection of the 300-ke
i-f signal and the 2.0- to 4.0-mc signals produces an
output of 1.7 to 3.7 mc, or the variable i-f frequency
band. The output from V1A plate is tuned by Z1,
Z2, and Z3 and coupled through C11 to the control
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TABLE 4-1. TROUBLE ISOLATION TO MODULE

TEST POINT FREQUENCY NORMAL SIGNAL IF SIGNAL IS ABNORMAL
FREQUENCY DIVIDER MODULE
Jl 100 ke 1.5 volts ac Check reference oscillator
module or isolation amplifier
module.
J2 4 ke 1.0 volt ac Check frequency divider
i module.
J3 1ke 1.0 volt ac Check frequency divider
module.
SIDESTEP OSCILLATOR MODULE
J1 2.4 mc 1.0 to 1.5 volts ac Check reference oscillator
module.
J2 2.4 mc 0.4 to 1.0 volt ac (on Check sidestep oscillator
bands 3-1, 4-1, 4-2, module and relay K1 on
4-3) CV-731/URC chassis.
Note
Normal condition shows
no readings on bands 1
and 2 3-0, and 4-0.
STABILIZED MASTER OSCILLATOR MODULE
J2 100 ke 1 to 3 volts de Check reference oscillator
module.
Ji3 2 to 4 me 0.8 to 3.0 volts rms Check stabilized master
oscillator (SMO) module.
J3 D-c -3 to -8 volts de Check SMO r-f tuner subas-
sembly frequency multiplier
Note CR1-CRA4.
Bias may be
-6 to -20 volts
dc depending
on date of
manufacture.
J12 30.448 mc 0.5 to 3.0 volts rms Check SMO r-f tuner sub-
(MO at 3.806 me) assembly frequency multiplier
Vi.
ATJ1 445 ke 1.5 to 10 millivolts ac Check SMO 4-kc spectrum
generator subassembly,
ATJ2 D-c *+0.4 to +0.6 volts dc Check SMO reference i-f
amplifier subassembly.
ORIGINAL
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Table NAVSHIPS 93285(B) AN/URC-32
4-1 TROUBLE SHOOTING
TABLE 4-1. (Continued)

TEST POINT FREQUENCY NORMAL SIGNAL IF SIGNAL IS ABNORMAL

A2J1 455 kc 3.75 to 4.0 volts rms Check SMO signal i-f amplifier,
i-f mixers, or interpolation
oscillator subassemblies.

A2J2 D-c *+0.4 to +0.6 volts dc Check SMO signal i-f amplifier,
i~f mixers, or interpolation
oscillator subassemblies.

R-F TUNER MODULE
J1 300 kc 15 mv rms (keyed and Check carrier generator
carrier reinserted) module in sideband generator.
**M1 2 to 30 me At least 40 db (keyed Check transmit operation of
(RF OUT) with carrier rein- r-f tuner module.
serted, EXCITER
R-F GAIN at
maximum)
**M1 2 to 30 me About 40 db (100 uv Check receive operation of r-f

(AGC) applied at J12, tuner module.

RECEIVER R-F GAIN
at maximum)

operating.

*These values are critical, If reading is more than 0.6 volts, SMO correction loop is probably not

**Meter M1 is located on the front panel of the sideband generator.

TABLE 4-2. OSCILLOSCOPE WAVEFORMS

HORIZONTAL VERTICAL
WAVEFORM DESCRIPTION
TEST POINT FREQUENCY TEST POINT FREQUENCY
REFERENCE OSCILLATOR MODULE
Q7-e 3 me Q9-¢ 600 ke Five-lobe Lissajous pattern (5 to 1)
Q9-e 600 ke P1-F 100 ke Six-lobe Lissajous pattern (6 to 1)
FREQUENCY DIVIDER MODULE

Sweep 100 ke Ql-c 100 ke Clipped sine wave

*Q3-¢ 20 ke Ql-c 100 ke Five-lobe Lissajous pattern (5 to 1)
*Q5-¢ 4 ke *Q3-c 20 ke Five-lobe Lissajous pattern (5 to 1)
*QT-¢ 1ke *Q5-~¢ 4 ke Four-lobe Lissajous pattern (4 to 1)

*Connect through a 330K-ohm resistor.
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TABLE 4-3. R-F TUNER MODULE, SIGNAL LEVELS

TEST POINT SIGNAL VOLTAGE

(See figure 5-4.) BAND 1 BAND 2 BAND 4 BAND 3

*Transmit Levels
J1 1700 3000 330 15,000
J3 750 6500 10,000 18,000
J5 - 14,000 16,000 28,000
J6 11,500 9000 27,000 32,000
J1 - 170,000 - -
J8 220,000 200,000 330,000 330,000

*Receive Levels
J11 10 14 7 20

(on chassis)
J13 42 130 85 49
J12 -—- 800 400 400
J10 525 750 700 600
J2 12,000 12,000 12,000 12,000
Injection Levels

J9 25v 25v 2b6v 25v
J14 53.0 v 53.0v 53.0v 53.0 v
J15 --- 25v 1.2v 3.6v
J11 - 105v 3.0v 3.0v

*The levels given for transmit and receive are typical but not necessarily precise. They are in-
tended to show stage gain. All readings are nominal and may vary considerably from unit to unit
or from band limit to band limit. Readings were taken at alignment frequencies (1,900 mc on
BAND 1, 4.100 mc on BAND 2, 8,500 mc on BAND 3, and 17.300 mc on BAND 4). Leave FRE-
QUENCY CHANGE control set so BAND 4 window reads 17.300 me, and change bands with the
BAND CHANGE control. See figure 5-4 for test jack location.
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TABLE 4-4, STABILIZED MASTER OSCILLATOR TROUBLE-ISOLATION CHART

PRELIMINARY INSTRUCTIONS

If test 1 checks out completely, it is not necessary to perform the succeeding tests. If test 1 does not check
out, perform those tests which apply to the defective section of the stabilized master oscillator (SMO). Omit
tests 8 and 9 for models B and C SMO. Omit tests 6 and 7 for model A SMO. Tests 1 through 5 apply to all
models.

TEST NO. 1. OVER-ALL CHECK

In the following procedure, monitor the SMO frequency as follows:
antenna terminals of the communications receiver.

Connect a short piece of coaxial cable to
Remove about 2 inches of braid from the coaxial cable.
Remove dust cover from the frequency generator and drop frequency dial panel. Hand the coaxial cable over
the r-f tuner module slug rack, but do not make a metallic connection to the chassis.
panel up into position again (the frequency changes slightly when the dial panel is lowered).

Tip frequency dial

CONTROL SETTINGS

frequency (300 ke
above the frequency
generator dial band
1 setting) with com-
munications re-
ceiver.

ON. TUNE-LOCAL-
EXTERNAL CON-
TROL to LOCAL.
Equipment conditioned
to receive. Set fre-
quency to 3.480 mc
and set BAND
CHANGE switch to
BAND 1. Change fre-
quency slowly with
FREQUENCY
CHANGE control.

STEP ng,f %%%II%I;/IE;T 01;0,},1:32,1, AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT

1A | Connect ME-26A/U |J2 ON-OFF switch to 1 to 3 volts ac
for a-c operation at ON.
J2 of SMO.

1B | Connect a vtvm J13 Same as 1A. 0.8 to 3.0 volts ac.
(ME-26A/U) for a-c
operation at J13 of
SMO.

1C | Monitor the SMO SMO ON-OFF switch to Distinet 500-cps steps If frequency

should be heard as fre-
quency is changed.

change is gar-
bled or sharp
only when turned
in one direction,
test 2 should be
performed.

TEST NO. 2. FREQUENCY CHECK

Set ON-OFF switch to ON.
ment for receive.

PRELIMINARY INSTRUCTIONS

Set TUNE-LOCAL-EXTERNAL CONTROL switch to LOCAL.

Condition equip-

2A | Connect a vtvm A2J2 Normal operation. +0.4 to +0.6 volts dc. If indication is not
(ME-26A/U) for d-c normal, proceed
operation of A2J2. to step 4A.
2B | Connect a vtvm AT7J2 Same as 2A. Same as 2A. Same as 2A.
(ME-26A/U) for d-c
operation at A7J2,
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TEST NO. 2. FREQUENCY CHECK (Cont)
CONTROL SETTINGS
STEP ngf %?QTL‘III%I;/[%I\?IT ol;o'xl‘lgg'r AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
2C | Couple communica~ |{Interpola- Set frequency gener- | Interpolation frequency If interpolation
tions receiver to tion oscil- | ator frequency dial as monitored on receiver | oscillator is not
interpolation oscil- {lator to 4.102 mec. should be 637.0 to 637.5 | on frequency, ad-
lator. Use antenna ke. just L2 through
described in test 1, hole A of
and lay coaxial ca- interpolation
ble near J8-F. Do oscillator cover.
not make metallic
connection to printed
circuit board. Cali-
brate receiver at
600 ke, and set to
read 637.4 kc.
2D | Same as 2C with Same as 2C.| Set frequency gener- |Interpolation oscillator If interpolation
receiver set to ator frequency dial frequency of 617.0 to oscillator is not
617.4 kc. at 4.107 mec. 617.5 ke. on frequency, ad-
just L7 through
hole B in
interpolation
oscillator cover.
2E | Same as 2C with Same as 2C.| Set frequency gener~ |Interpolation oscillator If interpolation
receiver set to ator frequency dial to |frequency of 597.0 to oscillator is not
597.4 kc. 4.112 mec. 597.5 ke. on frequency, ad-
just L12 through
hole C of
interpolation
oscillator cover.
2F |Same as 2C with Same as 2C. | Set frequency genera- | Interpolation oscillator If interpolation
receiver set to tor frequency dial to |frequency of 577.0 to oscillator is not
577.4 ke. 4.117 mec. 577.5 ke. on frequency, ad-
just L17 through
hole D in
interpolation
oscillator cover.
2G | Same as 2C with Same as 2C. | Set frequency genera- | Interpolation oscillator If interpolation
receiver set to tor frequency to frequency of 557.0 to oscillator is not
557.4 ke. 4.122 mc. 557.5 ke. on frequency, ad-
just L22 through
hole E of
interpolation
oscillator cover.
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TEST NO. 2. FREQUENCY CHECK (Cont)

CONTROL SETTINGS
STEP ngTE I}{E%’II‘JII%I;\I/IEET OI;‘O’II‘IEET AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
2H | Loosely couple J13 Turn SMO through Average deflection each |Remove, SMO

communications
receiver to SMO
output (J13).

its frequency range
(2 to 4 mc) by turning
interpolation oscilla-
tor shaft. Observe
AFC meter on front
panel of frequency
generator.

side of zero (center)
scale should be equal.
Distinct 500-cps steps
should not read more
than the following:

BAND MAXIMUM
FREQUENCY AFC
Up to 2.0 mc 90 ua
2.0 to 2.5 me 80 ua
2.5 to 3.0 me 70 ua
3.0 to 3.7 me 50 ua

cover, loosen
master oscillator
shaft gear, and
turn master
oscillator shaft
slightly in direc-
tion to bring AFC
meter average
deflection toward
zero. Lock shaft
and turn SMO
shaft, If distinct
500-cps stepsare
not heard in both
directions, loosen
master oscillator
shaft, and turn in
direction to bring
AFC meter read-
ing toward zero.
Repeat until dis-
tinct 500-cps
steps are heard
in both directions.

TEST NO. 3. REFERENCE CHANNEL CHECK

Set ON-OFF switch to ON,
ment for receive.

Set TUNE-LOCAL-EXTERNAL CONTROL switch to LOCAL. Condition equip-

3A

3B

Connect vtvm (AN/
USM-143) for a-c
operation at A7J1,
and check frequency
by loosely coupling
communications re-
ceiver to A7J1.

Same as 3A at
P9-K. For stage
gain check, inject
455-kc signal from
r-f signal generator
through 0.1-uf
capacitor and 1K-
ohm resistor in
series to base of
ATQl1, A7Q2, and
A7Q3. (Cont)

ATJ1

P9-K

Normal operating
conditions.

Same as 3A.

1.5 to 10 mv ac at 455 ke
(depending on interpola-
tion oscillator fre-
quency).

0.35 to 0.50 volt ac at
455 kc (depending on
interpolation oscillator
frequency).

If normal, pro-
ceed to step 3B.
If abnormal, pro-
ceed to step 3C.

If normal, pro-
ceed to test 6. If
abnormal, check
stage gain of ref-
erence i-f ampli-
fier subassembly.
The gain per
stage of A7TQ1
through A7Q3
should be 20 db.
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TEST NO. 3. REFERENCE CHANNEL CHECK {Cont)

CONTROL SETTINGS
STEP ng,f %ggllglillggT OPFOggT AND OPERATION OF NORMAL INDICATION REMARKS
EQUIPMENT
3B |(Cont) Remove the
(Cont)] 4-kc spectrum sub-
assembly, A6, and
use a 10,000-micro-
volt input at A7Q1.
3C |Same as 3A at J8-F, | J8-F Same as 3A, but set 0.8 to 1.5 volt a-c at 597 |If normal, pro-
but use Frequency CV-731/URC fre- kc +400 cps, -0 cps. ceed to step 3D.
Meter AN/USM-26 quency dial to 3.506 1.0 to 2.0 volts a-c at If abnormal,
to check frequency. mec. 4 ke. check A5V1,
3D |Same as 3A at J8-A. | J8-A Same as 3A. If normal, pro-
ceed to step 3E.
If abnormal,
check frequency
divider module.
3E |Check frequency at |A6RI15 Same as 3A. 4-kc spectrum 1.0 to If normal, pro-
A6R15 with fre- 1.1 mec. ceed to step 3F.
quency counter or If abnormal,
oscilloscope. check Q1, Q2, and
Q3.
3F |Connect Electronic Pin 1 of Same as 3A. 10 to 40 mv ac (1.0 to If normal, pro-
Voltmeter AN/ ABV1, 1.1 me). ceed to step 3G.
USM-106 for a-c If abnormal, re-
operation at pin 1 of place A6FL1,
AbV1,
3G | Repeat step 3A. ATJ1 Same as 3A. 1.5 to 10 mv ac at 455 ke. | If abnormal, check
A6V1, check cir-
cuit, replace
ATFL1 if neces-
sary.

TEST NO. 4. SIGNAL CHANNEL CHECK

Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL switch to LOCAL. Condition equip-

PRELIMINARY INSTRUCTIONS

ment for receive. Set frequency dial to 3.506 mc.

4A |Connect vtvm (AN/ |J5-A Normal operating 5 to 40 mv ac at 455 ke, | If normal, pro-
USM-143) for a-c condition. ceed to step 4I to
operation at J5-A, check stage gain
and check frequency of signal i-f am-
by loosely coupling plifier subassem-
communications re- bly. If abnormal,
ceiver to J5-A. proceed to step

4B.
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TEST NO. 4. SIGNAL CHANNEL CHECK (Cont)

CONTROL SETTINGS
STEP ngTE IE%TJII(I)’TVIggT ol;o'i‘légfr AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT

4B |[Same as 4A at J5-L. | J5-L Same as 4A. 15 to 60 mv ac at 8.452 If normal, pro-

mc. ceed to step 4C.
If abnormal, pro-
ceed to step 5F.

4C |Same as 4A at J5-J. |J5-J Same as 4A. 0.5 to 1.2 volts ac at 2.4 | I normal, pro-

me, +0, -3.0 ke. ceed to step 4D.
If abnormal,
align sidestep
oscillator mod-
ule.

4D | Check frequency at |[Pin 5 of Same as 4A. Approximately 1052 ke. I normal, pro-
A3V1, pin 5, with A3Vl ceed to step 4E.
Communications If abnormal,
Receiver R-390/ check A3V1,
URR.

4E | Connect vtvm (AN/ Pin 4 of Same as 4A. 20 to 100 mv ac at 1052 If normal, pro-
USM-143) for a-c A3V2 ke. ceed to step 4F.
operation at pin 4 of If abnormal, re-
A3V2, place A3FL1.

4F |Connect a vtvm J5-D Same as 4A. 0.8 to 1.3 volts a-c. If normal, pro-
(ME-26A/0U) for a-c ceed to step 4G.
operation at J5-D. If abnormal,

check A5V1
circuit.

4G | Check frequency at |J5-D Same as 4A. 597 ke +400 cps, -0 cps. |If normal, pro-
J5-D with commu- ceed to step 4H.
nications receiver. If abnormal, align

interpolation
oscillator module
(see steps 2C
through 2G).

4H | Check frequency at | Pin 5 of Same as 4A. 455 ke. I abnormal,
pin 5 of A3V2 with A3V2 check A3V2,
communications
receiver.

41 Connect a vtvm A2J1 Set BAND CHANGE Over-all gain of 3.75 to If normal, pro-
(ME-26A/U) for a-c switch to BAND 2 4 volts rms. {(Model B ceed to step 5A.
operation at A2J1. ADD 1. Remove the |and C SMO should have
Inject 455-kc signal sidestep oscillator over-all gain of 8.0 to
from r-f signal gen- module. 10.0 volts rms.) Gain
erator through 0.1- per stage is 20 db.
uf capacitor and 1K-
ohm resistor in
series to base of
A2Q6, A2Q5, A2Q4,
and A2Q3. Use a
10,000 microvolt
input at A2Q3.
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Table
4-4

TEST NO. 5. R-F SECTION CHECK
PRELIMINARY INSTRUCTIONS
Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL switch to LOCAL. Condition equip-
ment for receive. Set frequency dial to 3.506 mc.
CONTROL SETTINGS
STEP T(E)gTE F}{E%%II%IRIIQET OI;,O,II,}EI;T AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
5A | Connect a vtvm J13 Normal operating 1.3 to 3.0 volts ac at If normal, pro-
(ME-26A/U) for a-c condition. 3.806 mc +1 ke. ceed to step 5B.
operation at J13, and If abnormal,
check frequency with check master
Frequency Meter oscillator and Z1
AN/USM-26. tuning.
5B [ Connect a vtvm J3 Same as 4A. -3 to -8 volts dc. If normal, proceed
(ME-26A/U) for d-c to step 5C. If
operation at J3. abnormal, check
Note doubler diodes
and Z2 tuning.
Bias may be -6 to -20
volts dc depending on
date of manufacture.
5C | Connect a vtvm J12 Same as 4A. 0.55 to 3.0 volts ac at Ifnormal, proceed
(ME-26A/U) for a-c 30.448 mec. to step 5D. ¥
operation at J12 and abnormal, check
monitor frequency V1 and Z3 tuning.
with Frequency
Meter AN/USM-26.
5D |Connect a vtvm J2 Same as 4A. -1 to 2.0 volts de. Ifnormal, proceed
(ME-26A/U) for d-c to step 5E. I
operation at J2. abnormal, check
reference oscil-
lator module, tube
V3, and L3 tuning.
SE | Check frequency at |{Pin 1 of V2 |Set SMOQ frequency to [29.9 me. Ifnormal, proceed
pin 1 of V2 of r-f 3.306 mc by setting to step 5F. If
tuner subassembly CV-T731/URC fre- abnormal, check
with communications quency dial to 3.006 V4 and Z4 and Z5
receiver, mec. for tuning.
5F |Check frequency at |Pin 5 of V2 |Normal operating 3.452 mec. If normal, re-
pin 5 of V2 with a conditions. check step 4B, If
communications 4B is abnormal,
receiver (R-390B/ replace FL1. I
URR). abnormal, check
V2.

ORIGINAL
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TEST NO. 6. MODEL B AND C FREQUENCY DISCRIMINATOR CHECK

PRELIMINARY INSTRUCTIONS

This test should be performed on equipment with model B or C SMO only. I equipment has a model A SMO,
proceed to test no. 8. Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL switch to LO-
CAL. Condition equipment for receive.

CONTROL SETTINGS
STEP OPERATION OF POINT AND OPERATION OF | NORMAL INDICATION REMARKS
TEST EQUIPMENT OF TEST EQUIPMENT

6A |Connect a vitvm Pins E and | Set BAND CHANGE +16 volts d-c to ground Ifnormal, proceed
(ME-26A/U) for d-c |J of J4. switch to BAND 3 at both points. to step 6B, If
operation between ADD 1. Remove abnormal, replace
pins E and J of J4 side-step oscillator master oscillator
and ground. module. subassembly.

6B |[Connect a vtvm Same as 6A.| Same as 6A. 0 to +100 mv. If normal, proceed
(ME-26A/U) for d-c to step 6C. If
operation between abnormal, align
pins E and J of J4. signal i-f ampli-
Connect ground lead fier subassembly.
of the meter to
J4-E, Connect r-f
signal generator
(AN/URM-25F) to
pin A of J4, and in-
ject 455-ke, =100
cps, 10-mv signal
through 0.1-uf
capacitor and 1K-
ohm resistor in
series.

6C {Same as 6B but Same as 6A.| Same as 6A. +8.0 volts d-c. Same as 6B.
change r-f signal
generator frequency
to 462.5 kc.

6D |Same as 6B but Same as 6A.| Same as 6A. -8.0 volts d-c. Same as 6B.
change r-f signal
generator frequency
to 447.5 ke.

6E |Connect Electronic |A2CRI1 Same as 6A. 4 volts a-c. If normal, check
Voltmeter AN/USM- diode. If abnor-
106 for a-c operation mal, check

at cathode of A2CR1. A2C26, C27, C32,
Connect r-f signal and C33 and A2L.1
generator to pin A and A2L.2.

of J4, and inject a
455-kc +100-cps,
10-millivolt signal
through a 0.1-uf
capacitor and a 1K-
ohm resistor in
series.
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TEST NO. 6. MODEL B AND C FREQUENCY DISCRIMINATOR CHECK (Cont)

CONTROL SETTINGS
STEP ng,f‘: %g%llgll\i/[g;’r O}‘)Fo’fl‘\égT AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
6F | Leave r-f signal A2CR2 Same as 6A. Same as 6E, Same as 6E.

generator connected
as in 6E, and connect
Electronic Volt-
meter AN/USM-106
for a-c operation at
cathode of A2CR2.
6G |[Same as 6E with r-f jSame as 6E, | Same as 6A, 7 volts rms. Same as 6E.
signal generator set
to 462.5 ke.
6H |Same as 6F with r-f [Same as 6F.|Same as 6A. Same as 6G. Same as 6E.

TEST

NO. 7. MODEL B AND C PHASE DISCRIMINATOR CHECK

proceed to test no. 8.

PRELIMINARY INSTRUCTIONS

This test should be performed on equipment with model B SMO or C only. If equipment has model A SMO,
Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL switch to
LOCAL. Condition equipment for receive.

7A | Connect a vtvm
(ME-26A/U) for d-c
operation between
J4-J and J4-E with
meter ground at
J4-E,

7B | Connect Electronic
Voltmeter AN/USM-
106 for a-c opera-
tion at input to
A2CR5.

7C | Connect Electronic
Voltmeter AN/USM-
106 for a-c opera-
tion at input to
A2CRS5,

J4-J and
J4-E

A2CR5

A2CR6

Normal operating
conditions.

Same as 7A.

Same as 7A.

The d-c output reference
swings 1.0 volt as A2T4
is adjusted each side of
center. Adjust A2T4 for
center position.

1.4 volts ac.

1.4 volts ac.

If normal, check
components from
R27 to J4 pin J.
If abnormal,
proceed to step
7B.

If normal, check
A2CR5. If ab-
normal, check
A2T4.

If normal, check
A2CR6. If ab-
normal, check
A2T4.

ORIGINAL
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TEST NO. 8. MODEL A FREQUENCY-LOCK CHECK

PRELIMINARY INSTRUCTIONS

This test should be performed on equipment with a model A SMO only. If equipment has a model B or model
C SMO, perform test no. 6 instead. Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL
switch to LOCAL. Condition equipment for receive.

CONTROL SETTINGS

USM-143) from a-c
operation at J4-A.

1.906 mc, and adjust
slugs of Z4 and Z5
for maximum indica-
tion on 400D, Set fre-
quency dial to 3.506
mc, and adjust ca-
pacitors of Z4 and Z5
for maximum indica-
tion on 400D. Repeat
until tracking is
nearly flat.

STEP ngTE PEt:ngII%I;/I(E)IF\IT OI;,O,II%QT AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
8A |Check frequency at |J13 Turn SMO through its | Master oscillator error |If abnormal, align
J13 with Frequency frequency range by not more than +1 ke from | master oscillator
Meter AN/USM-26. turning FREQUENCY | 2.0 to 4.0 mc. shaft.
CHANGE control.
The master oscillator
frequency will be 300
kc above the dial
reading.
8B |Connect vtvm J4-A Same as 8A. Z4 and 75 tracked from |If tracking is ab-
(AN/USM-143) for 2.0 to 4.0 mc. Voltage normal, proceed
a-c operation at pin remains nearly constant. [to step 8C.
A of J4 to monitor
tracking of Z4 and
Z5.
8C |Connect vtvm (AN/ |J4-A Set frequency dial to | Z4 and Z5 tracked from

2.0 to 4.0 mec. Voltage
remains nearly constant.

TEST NO. 9. MODEL A PHASE-LOCK CHECK

PRELIMINARY INSTRUCTIONS

This test should be performed on equipment with model A SMO only. If equipment has model B or model C
SMO, perform test no. 7 instead. Set ON-OFF switch to ON. Set TUNE-LOCAL-EXTERNAL CONTROL
switch to LOCAL. Condition equipment for receive.

9A |Remove power from |E1-E4 Normal operating Currents nearly balanced. | If normal, pro-
SMO, remove short- conditions. Both currents above 4 ceed to step 9D.
ing straps and in- ma. If abnormal, re-
stall two 25-mc d-c place signal i-f
meters at terminals amplifier subas-
E1-E2 and E3-E4, sembly. If no
Observe proper current is indi-
polarity. E1 and E3 cated, proceed to
are positive. step 9B.
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TEST NO. 9. MODEL A PHASE-LOCK CHECK (Cont)
CONTROL SETTINGS
STEP T(EngE EE{:IEQF{‘JII%I;/IEET OPFO'IL‘[;;‘T AND OPERATION OF | NORMAL INDICATION REMARKS
EQUIPMENT
9B | Connect a vtvm A2J1 Same as 9A. 3.75 to 4.0 volts ac. K normal, proceed
(ME-26A/U) for a-c to step 9C.
operation at A2J1.
9C | Connect a vtvm El, E3 Same as 9A. +28 volts at both points. | If +28 volts is
(MD-26A/U) for d-c not indicated, and
operation between step 9B was nor-
E1 and ground and mal, A1Z1 in the
E3 and ground. master oscillator
subassembly may
be open.
9D | Monitor master J13 Set SMO frequency to |Master oscillator error |If abnormal, ad-
oscillator frequency 645.2 kc by setting should be +25 cps. If not, | just A2R3.
with Frequency frequency dialto 3,700 |adjust A2R3 with signal
Meter AN/USM-26 me. Monitor inter- i~-f amplifier subassem-
(at J13). polation oscillator (I0)|bly, connect to SMO
frequency at J8-F through extension board
with frequency until the master oscilla-
counter. With A2J2 tor with frequency lock is
grounded, adjust 4.000 mc +25 cps. Re-
master oscillator fre- | move ground from A7J2
quency to 4.000 me and check that SMO phase
+50 cps using A1L2, |locks to 4.000 mec.
screw driven adjust-
ment on shaft end of
master oscillator
(MO). Adjust inter-
polation oscillator
frequency at position
A to 4.000 mc £50
cps. Remove the
ground at A2J2 and
ground A7J2, and note
master oscillator
error from 4.000 mec.
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TABLE 4-5. TEST EQUIPMENT FOR FUNCTIONAL TESTING OF CV-731/URC

QTY

EQUIPMENT

MODEL

MFR

CHARACTERISTICS

Communications
Receiver

R-390/URR

Collins

Frequency range:
0.5 to 32 mc
Capability:
receives CW, SSB, AM
Tuning:
continuous direct reading frequency on
dial
Calibration:
crystal every 100 ke
Selectivity:
100 cps to 16 ke in 6 steps

R-F Signal
Generator

AN/URM-25F

Specialty
Engineering
and Electric

Frequency range:
10 kc to 50 mc
Output voltage:
0.1 mv to 0.1 volt continuously variable
(2.0 volts open circuit)
Output impedance:
50 ohms

Electronic
Voltmeter

AN/USM-143

Voltage range:
1.0 mv to 300 volts in 12 scales
Frequency range:
10 cps to 4 mc
Accuracy:
=5 percent
Input impedance:
10 megohms

Electronic
Voltmeter

ME-26A/U

Hewlett-
Packard

Voltage range:
0 to 300 volts ac in 6 scales
0 to 1000 volts dc in 7 scales
Frequency range:
20 cps to 700 me
Accuracy:
+3 percent
A-c input impedance:
10 megohms
D-c input impedance:
122 megohms
Ohmmeter range:
10 ohms to 10 megohms in 7 ranges

Oscilloscope
(Cont)

08-46/U

DuMont

Vertical Channel (Y Axis)
Deflection factor:
Direct:
18 rms volts/inch +17 percent
Amplifier:
Attenuator 1:1, Y amplitude maximum
10 rms millivolts/inch, Y amplitude
minimum 115-190 rms millivolts/inch
Frequency response:
Direct:
10 percent response point at 100 ke, 50
percent response point at 300 ke
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QTY EQUIPMENT MODEL MFR CHARACTERISTICS
Oscilloscope
(Cont) Amplifier:
10 percent response point at 100 ke, 50
percent response point at 300 kc
Input impedance:
Direct:
3 megohms, 20 uuf balanced; 1.5 meg-
ohms, 20 uuf unbalanced
Amplifier:
2 megohms, 50 uuf
Horizontal Channel (X Axis)
Deflection factor:
Direct:
21 rms volts/inch +17 percent
Amplifier:
X attenuator 1:1, X amplitude maximum
0.5 rms volts/inch
Frequency response:
Direct:
10 percent response point at 100 ke; 50
percent response point at 300 ke
Amplifier:
10 percent response point at 100 ke, 50
percent response at 300 ke
Input impedance:
Direct:
3 megohms, 20 uuf balanced; 1.5 meg-
ohms, 20 uuf unbalanced
Amplifier:
2 megohms, 50 uuf
1 Frequency AN/USM-26 Hewlett- Frequency measurement:
Meter Packard Range:
10 cps to 10 me
Gate times:

0.001, 0.01, 0.1, 1, 10 seconds or man-
ually controlled
Accuracy:
1 count
Period measurement:
Reads in:
seconds, milliseconds, microseconds
Range:
0 cps to 10 ke
Gate time:
1 or 10 cycles of unknown
Accuracy:
+0.3 percent (one period); +0.03 percent
(ten period)
Input impedance:
1 megohm shunted by 40 uuf
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TABLE 4-5. (Continued)

QTY EQUIPMENT MODEL MFR CHARACTERISTICS
1 Electronic AN/USM-106 Ballantine Voltage range:
Voltmeter 1 mv to 1000 volts with probe; 100 uv to 1

mv without probe

Frequency range:
15 cps to 6 megacycles

Accuracy:
15 cps to 3 megacycles +3 percent
3 to 6 megacycles =5 percent

Input impedance:
11.1 megohms shunted by 7.5 uuf with
probe; 1.11 megohms shunted by 25 uuf
without probe

Scales:
logarithmic voltage scale reading 1-10;
decibels scale reading 0-20

2 Multimeter AN/PSM-4C Jetronic 0.05 to 500 volts d-c in 10 steps
Instruments 0.1 to 1000 volts ac in 9 steps
2uato 10 adc in 9 steps

1 ohm to 100 megohms in 5 steps

1 Resistor 1K, 1/2 watt

1 Resistor 33 ohm, 1/2 watt.

1 Resistor 47 ohm, 10 watt wire wound
1 Resistor 51 ohm, 1/2 watt

1 Resistor 150 ohm, 1/2 watt

1 Resistor 330 ohm, 1/2 watt
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grid of the variable i-f amplifier stage, V2. The
gain of V2 is controlled by EXCITER RF GAIN con-
trol on the sideband generator and by the tge voltage
(received from the tge module of the sideband genera-
tor) preventing extreme overdriving of the power
amplifier on peak signals. The amplified output of
V2 is developed across the following interstage tun-
ing circuits Z4, Z5, and Z6 and applied to band

switch S2. The bands consist of the following fre-
quencies:
Band1........ 2.0to 3.7mc,
Band2........ 3.7t0o 7.7 mc.
Band3........ T7.7to15.7 mc.

Band4........15.7t0 30.0 mc.

Since the band 1 frequencies coincide with the vari-
able i-f frequencies, no additional frequency con-
version is necessary for band 1. Band 1 signals are
bypassed around the transmitter high-frequency
mixer, V3A, coupled through band switch S5 and ca-
pacitor C46, and applied to the control grid of the
transmitter r-f amplifier, V4.

Since bands 2, 3, and 4 are higher frequencies
than the variable i-f frequencies, additional fre-
quency conversion of the variable i-f frequencies
is necessary. When band 2 is selected, the variable
i-f frequency signal is coupled through the band 2
position of band switch S2 and capacitor C26 and
applied to the control grid of the transmitter high-
frequency mixer, V3A. The 2.0- to 4.0-mc signal
from T7 is coupled through band switch S12 and ap-
plied to the control grid, pin 1, of an amplifier stage,
V10. The output from V10 is connected through
band switch S14 and appears across 728 in parallel
with C177 and C178 which were inserted into the
circuit by S14 for band 2 only. The signal from Z28
is coupled through band switch S15 and capacitor
C174 and cathode injected into the transmitter high-
frequency mixer, V3A. V3A is an additive mixer
operating only during transmit operation. The in-
jection of the variable i-f frequency of 1.7 to 3.7 mc
and the 2.0- to 4.0-mc amplified SMO signal results
in an output of 3.7 to 7.7 mc on band 2. This signal
from V3A plate is developed across the band 2 inter-
stage tuning circuits, Z7 and Z8, coupled through
band switch S5 and capacitor C46, and impressed on
the control grid of the transmitter r-f amplifier, V4.

When band 3 is selected, the variable i-f signal is
applied to the transmitter high-frequency mixer,
V3A. The 2.0- to 4.0-mc signal from the parallel-
tuned circuit, consisting of C118, C119, C120, and
the primary winding of T7, is coupled through ca-
pacitor C121 to the control grid of multiplier V9.
The band 3 tuning circuit of Z26 and Z27 of V9 is
tuned to three times the input frequency and causes
the input to be tripled at the plate tank output. This
6.0~ to 12.,0-mc signal is coupled through band
switch S12 and applied to the control grid, pin 1, of
amplifier V10. The plate output of V10 is coupled
through band switch S14, the band 3 tuned circuit of
Z28, band switch S15, and capacitor C174 to the
cathode of transmitter high-frequency mixer V3A.
The mixing of the 1.7- to 3.7-mc variable i-f fre-
quency and the 6.0- to 12.0-mc signal results in a
7.7- to 15.7-mc signal (band 3) which appears across
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the band 3 tuning circuits, Z9 and Z10, following V3A.
This signal is coupled through band switch S5 and
capacitor C46 and applied to the control grid of the
transmitter r-f amplifier, V4.

When band 4 is selected, the variable i-f signal is
mixed in the transmitter high-frequency mixer, V3A,
with seventh harmonic of the 2.0~ to 4.0-mc SMO
signal. The multiplier, V9, with the band switches
inserting the band 4 tuning circuit of Z26 and Z27
into the plate circuit, produces an output frequency
band of 14.0 to 28.0 me. This signal is amplified by
amplifier V10 and cathode injected into the trans-
mitter high-frequency mixer, V3A. The mixing ac-
tion produces an output frequency band of 15.7 to
31.7 mec which is developed across the band 4 triple-
tune circuits, Z11, Z12, and Z13. This signal is
coupled through band switch S5 and capacitor C46
and applied to the control grid of the transmitter r-f
amplifier, V4,

The output of V4 plate is developed across the
selected interstage tuning circuits. The outputs for
bands 1, 3, or 4 are taken from the capacitive volt-
age dividers of Z14, 216, and Z17, respectively, and
applied to band switch S8. From S8 the selected
signal is coupled to band switch S9, through current-
limiting resistor R13, and applied to the control grid
of the transmitter output amplifier, V6. The V4
output for band 2 is connected from the capacitive
voltage divider, C52 and C53 of Z15, to the control
grid of an additional stage of r-f amplification, V5.
V5 and the triple-tuned circuits immediately follow-
ing are required for band 2 only. The function of the
triple-tuned circuits provide additional selectivity
for rejection of the second harmonic frequencies of
the variable i-f amplifier stages and SMO signals
which fall within the band 2 frequencies. V5 pro-
vides amplification to overcome the losses of the
additional tuned circuits. The output of V5 is tuned
by Z18, Z19, and Z20, coupled through band switch
S9 and current-limiting resistor R13, and applied to
the control grid of transmitter output amplifier V6.
The output of V6 is taken from the plate pin 6 and
developed across the tuned circuit provided for the
selected band. The 0.2-watt (nominal) PEP signal
is taken from a capacitive voltage divider of Z21,
Z22, 723, or Z24, depending on which is selected,
coupled through band switch S11, and applied to re-
ceptacle P1-5 for delivery to the power amplifier.

Operation of band switches S1 and S16 controls the
selection of the interstage parallel-tuned coupling
circuits and is performed by band motor Bl. Bl and
the band switches geared to it are operated by a
relay-drive type of band-switching circuit that ini-
tiates operation when the equipment is turned on.
Control of the band-switching circuit depends on a
ground being suppliedon one of the four control lines,
A, B, C, or D, when band selection is made with the
BAND CHANGE switch on the front panel. The band-
switching circuit is a ground-seeking type in which
band motor Bl will operate, driving the switches
geared to it, until the rotor tab of S16 is positioned
to grounded control line. When this occurs, the
grounded control line energizes the coil of band re-
lay K1 and closes its contacts. The closing of K1
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contacts removes the motor driving power from Bl,
causing it to stop, with the band switches in the se-
lected band position.

The interstage, parallel-tuned circuits used in the
r-f tuner module have a band pass of 16 ke, and each
consists basically of a coil, a variable capacitor,
and a fixed capacitor contained in separate plug-in
subassemblies for ease of replacement when serv-
icing. The variable capacitors permit individual
tracking adjustment of the tuning circuits, while the
variable coils permit simultaneous tuning of the
interstage tuning circuits. The coils in this unit are
of the permeability-tuned type in which the coil is
tuned by positioning the core of the coil. The cores
of all the interstage tuning circuit coils are mechan-
ically connected to a rack which is raised or lowered
through a gear arrangement by the FREQUENCY
CHANGE control on the front panel. The coil cores
attached to the rack are provided with adjustable
screws to permit tracking adjustments,

The r-f tuner module normally is in receive con-
dition and requires control to transfer it to transmit
condition. This provision is accomplished by the
use of three keying relays. The keying relay lo-
cated on the sideband generator transfers the +130-
volt d-c plate supply from the receive tubes to the
transmit tubes, or the reverse. Keying relay K2
located in the r-f tuner module removes the re-
ceived r-f signal from the receive tubes during
transmit operation. K2 also provides a bias to the
control grids of receive tubes preventing them from
acting as coupling elements which would produce
oscillations in the transmit tubes because of the
common use of the interstage coupling and tuned
circuits. The bias voltage of approximately -90
volts d-c is connected from P2-14 through contacts
of keying relay K2 to the grid circuits of both re-
ceive mixers, the variable i-f amplifier, and the
receiver r-f amplifier. A third keying relay lo-
cated in the antenna coupler transfers the antenna
from the receive circuits to the transmit circuits,
or the reverse. All keying relays are actuated when
a ground is placed on the key line,

(c) R-F TUNER MODULE, RECEIVE
FUNCTION. - The r-f signal from receptacle P1-14
is connected through normally closed contacts of
keying relay K2, through band switch section S7, and
across selected tuning circuit Z14, Z15, Z16, or Z17
to the control grid of the receiver r-f amplifier, V8.
The amplifier output of V8 is taken from the plate,
coupled through band switch S5, and developed across
the interstage tuning circuits. The signal then is
coupled through S3 and capacitor C109 to the control
grid of the receiver high-frequency mixer, V3B.
Since the band 1 frequencies of 1.7 to 3.7 megacy-
cles correspond to the variable i-f frequency band,
no high-frequency conversion is necessary, and band
1 frequencies are bypassed around the receiver
high-frequency mixer, V3B, through band switches
S5 and S2. The signal taken from S2 is developed
across the interstage tuning circuits, coupled through
capacitor C13, and applied to the control grid of the
receiver variable i-f amplifier, V7. Bands 2, 3, and
4 require frequency conversion down to the receiver
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variable i-f frequency range in the receiver high-
frequency mixer, V3B. The same injection frequen-
cies are used that were employed in the high-
frequency mixer on the transmit operation of the
r-f tuner module: 2.0 to 4.0 mc for band 2, 6.0 to
12.0 mc for band 3, and 14.0 to 28.0 mc for band 4.
The difference frequency output band of the receiver
high-frequency mixer is the same for bands 2, 3, and
4, this being the variable i-f frequency band of 1.7
to 3.7 mec. This signal is coupled through band
switch S2, across the interstage tuning circuits for
additional gain and selectivity, and through capacitor
C13 to the control grid of the variable i-f amplifier,
V7. The amplified output of V7 is developed across
the interstage tuning circuits for additional gain and
selectivity, coupled through C1, and applied to the
control grid of the receiver low-frequency mixer,
V1B. The 2.0- to 4.0-mc signal from the secondary
winding of transformer T7 is cathode injected into
V1B and beat with the variable i-f frequency band to
produce a 300-kc i-f frequency containing the audio
intelligence. The 300-kc plate output signal of V1B
is coupled through variable output transformer T2
and applied to receptacle P1-11 of the r-f tuner mod-
ule for delivery to the i-f amplifiers of the sideband
generator. The receiver tubes of the r-f tuner mod-
ule are provided with age voltage from the sideband
generator to assist in maintaining a nearly constant
gain. The agc voltage is fed in through terminal 21
of receptacle P2 and applied to the control grids of
receiver variable i-f amplifier and r-f amplifier
tubes. In addition, these two stages have their gain
controlled, along with that of the i-f amplifiers in the
sideband generator, by a manually adjusted RE-
CEIVER RF GAIN control on the sideband generator
(AM-2064/URC). This control sets a bias voltage
threshold on the agc bus. Tuning and band switching
of the interstage tuning circuits is accomplished in
the same manner as for the transmit operation of the
r-f tuner module.

(d) STABILIZED MASTER OSCILLA-
TOR MODULE. - There are three models of the
stabilized master oscillator (SMO) used in Radio Set
AN/URC-32( ): model A, model B, and model C, all
of which are interchangeable. Model A and model B
are used on earlier versions of the AN/URC-32.
Model C is used on Radio Set AN/URC-32A and AN/
URC-32B. Differences among models are discussed
in the circuit description.

(e) STABILIZED MASTER OSCILLA-
TOR, MODEL A AND MODEL B. - Refer to model A
schematic diagram, figure 5-105, and model B sche-
matic diagram, figure 5-106. The model B SMO is
interchangeable with the model A SMO. Each SMO
incorporates a different type of frequency control.
The model B SMO replaces the saturable reactor
with a silicon capacitor (Varicap) as the frequency-
controlling component.

In conjunction with this frequency control change,
the signal i-f discriminator board is changed to in-
corporate a compatible frequency discriminator. An
AFC meter amplifier board is added in the stabilized
master oscillator to accommodate the AFC meter to
the discriminator circuit.
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Note

The changes made to the stabilized master
oscillator are internal only. Therefore, the
Varicap model (model B) as a complete
module is electrically and mechanically in-
terchangeable with the original stabilized
master oscillator. However, the remova-
ble subassemblies that are changed are not
interchangeable between the model B and the
original stabilized master oscillator,

At the time of development of the original stabil-
ized master oscillator, the most practical type of
electronic frequency control was the saturable re-
actor. A saturable reactor, being driven by a cur-
rent source, requires considerable power., However,
the silicon capacitor, being a diode which exhibits a
change in capacity as the voltage across it changes,
is a high-impedance, voltage-driven device which
requires little power. Consequently, the d-c ampli-
fier used in the original design was eliminated.
Separate phase and frequency discriminators are
used. This permits separate phase and gain adjust-
ments to achieve maximum frequency discriminator
pull-in, maximum phase discriminator pull-in, and
safe margin of gain to prevent loop instability.

(f) STABILIZED MASTER OSCILLA-
TOR, MODEL C. - The model C stabilized master
oscillator (SMO) is interchangeable with the original
and model B stabilized master oscillators. Refer to
figure 5-107 for model C schematic diagram. The
model C stabilized master oscillator differs from the
model B in that an LC network band-pass filter re-
places the mechanical filter in the i-f mixer board
circuitry., With the LC network band-pass filter of
the model C stabilized master oscillator, the stabil-
izing loop pull-in range is increased from =2 kc to
approximately 4 kc.

The following circuit descriptions apply to all
three stabilized master oscillators.

(2) MASTER OSCILLATOR SUBAS-
SEMBLY. - The master oscillator subassembly con-
tains a modified Hartley oscillator and a buffer am-
plifier stage. The master oscillator furnished the
injection frequencies for the frequency conversion
circuits of the r-f tuner module. The operating fre-
quency of the master oscillator, A1V2, is determined
by the parallel-tuned circuit in its control grid cir-
cuit that can be mechanically and electronically tuned
through the frequency range of 2.0 to 4.0 mec in the
125-cycle-per-second steps. AlV2 is a pentode in
which the screen grid is used as the plate of the os-
cillator. The control grid tank circuit consists of
several components of which AlL1l functions as the
main tuning inductance and A1C8 as the main tuning
capacitor. Inductor A1L1l is permeability tuned by
means of a ten-turn tuning core that is geared me-
chanically to the FREQUENCY CHANGE control on
the front panel. Al1L1 also provides the inductive
feedback to the cathode of A1V2 and AlZ1, also lo-
cated in the tank circuit, and contains saturable re-
actor A1T1, capacitor A1C10, and coil A11.2 which is
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provided for tracking adjustments. A1T1 is used to
permit positioning of the master oscillator to the
additional one-quarter and one-eighth kilocycle in
crements necessary for output bands 3 and 4 and, in
addition, is used to provide correction for master
oscillator frequency drift. The plate output of A1V2
is a frequency in the range of 2.0 to 4.0 mc which is
coupled through capacitor AI1C1 and applied to the
control grid of buffer amplifier A1V1. This stage
amplifies the signal and isolates the master oscilla-
tor from load changes. The signal is taken from the
plate of A1V1, coupled through receptacle A1P1 and
coaxial cable, and applied to the r-f tuner subassem-
bly.

The master oscillator subassembly of all SMO
modules is provided with a heater element. Element
HR1 maintains the subassembly above +25°C (+77°F).
Thermal switch S1 removes the a-c power to HR1
when +25°C is attained. Another thermal switch, S2,
prevents output of the master oscillator until its in-
ternal temperature reaches +20°C (+68°F). The
heater element stabilizes components of the master
oscillator and maintains the oscillator subassembly
moisture free. The signal i-f amplifier subassembly
of the model A SMO also contains a heater element.
This heater element is wound around a compartment
that contains the temperature-sensitive components
of the phase and frequency discriminator. The tem-
perature is maintained at +75°C (+167°F). Transis-
tors A2Ql and A2Q2 are matched for operation at
this temperature.

(h) MASTER OSCILLATOR (MODEL B
AND MODEL C SMO MODULES). - The master os-
cillator used in the model B and model C stabilized
master oscillators uses Varicap frequency control.
Refer to figure 5-106 or 5-107 for the schematic
diagram. Capacitor A1C11, a voltage variable ca-
pacitor, located in the tank circuit positions the
master oscillator to the additional 10.125- and 0.250-
ke increments necessary for output on bands 3 and 4
respectively, and, in addition, is used to provide cor-
rection for master oscillator frequency shift. Oper-
ation of Al1C11 is deferred until discussion of the
phase and frequency discriminator circuits of the i-f
signal amplifier subassembly. Inductor AlL2 in the
tank circuit is for tuning adjustment,

(i) R-F TUNER SUBASSEMBLY. - In
the r-f tuner subassembly of the SMO, the signal is
impressed across a parallel-tuned circuit Z1 which
acts both as a coupling circuit for the SMO output
and a tank circuit for buffer amplifier A1V1. 71
consists of transformer T1 and capacitors C3 and
C4. Variable capacitor C3 permits tracking adjust-
ments of the tuned circuit. The secondary winding
of T1 couples the SMO output signal to receptacle P1
for external use and appears as a 50-chm source to
the r-f tuner. The signal developed across the tuned
circuit is supplied as a driving source to a multiplier
stage. The first frequency multiplication occurs in a
bridge circuit consisting of four diodes, CR1, CR2,
CR3, and CR4. The bridge is connected as a full-~
wave rectifier which provides an output ripple fre-
quency of twice the input signal frequency. There-
fore, the output of the bridge circuit is in the 4.0- to
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8.0-mc" frequency band which appears across Z2.
Z2 contains a coupling transformer T2 which has its
secondary winding used as the coil of a parallel-
tuned circuit in which capacitors C7 and C8 are the
paralleling capacitors. Variable capacitor C7 is
provided for tracking adjustments. The signal ap-
pearing across Z2 is direct coupled to the control
grid of second muiltiplier stage, V1. V1 is heavily
overdriven to produce harmonics and has its plate
output developed across parallel-tuned circuit Z3,
which consists of variable coil L2 and capacitors C11
and C12, Variable capacitor Cl12 permits tracking
adjustment of the Z3 operating frequency. The out-
put signal appearing across Z3 is 16.0 to 32.0 me
which is coupled through C14 and applied to the con-
trol grid of the first mixer, V2.

The 100-kec signal from the reference oscillator
module is coupled into the SMO through terminal 11
of receptacle P1. From P1-11, the signal is coupled
through isolation resistor R3 and applied to a tap of
the 100-kc tuned circuit, consisting of L3 and C20.
On the positive half-cycle of the input signal, CR7
does not conduct, and C40 charges to approximately
+12 volts., V3 is operated with zero bias on the con-
trol grid and reaches plate saturation during the
positive half-cycle of the input signal. During the
negative half-cycle, the input signal must provide
the +12 volt bias on the cathode of CRT before the
diode will conduct. When CR7 does conduct, C40
discharges through R31, and V3 is driven to cutoff
for about one third of the negative half-cycle of the
input signal. This type of operation produces a dis-
torted square wave which is coupled through C24
and applied to the control grid of a dual-triode
spectrum generator, V4. Diode CR5 clamps the
control grid to ground for any negative component
in the input square wave. CR6 is a limiter which
also squares up the leading edge of the distorted
square wave and ensures that each succeeding pulse
starts at exactly the same point of phase relation as
the preceding pulse. The spectrum generator, V4,
connected in a modified cathode-coupled multivibra-
tor circuit, generates a spectrum of 100-kc incre-
ments. The section of V4 consisting of leads 2, 3,
and 4, normally is in nonconducting condition and
does not operate until the arrival of the square-wave
pulse on the control grid, lead 3. The section of V4
consisting of pins 6, 7, and 8, normally is conduct-
ing. The arrival of a pulse on the control grid, lead
3, triggers the left half of V4 into conduction where
it remains as long as the positive pulse is present
and causes the right half to cut off. When the pulse
has passed, the left half of V4 returns to nonconduct-
ing condition, and the right half returns to conducting
condition, The arrival of each 100-kc square-wave
pulse will cause a recurrence of the above sequence.
This circuit is prevented from being a free-running
multibrator by the use of a common bias resistor
R18 and capacitor C26 in the cathode circuit of V4.
The current flowing through R18 and the right half
of V4, when no pulse is present on the control grid of
the first section, creates a +8-volt bias on the cath-
ode of diode CR6. The signal impressed on the con-
trol grid, lead 3, on the left section of V4 must over-
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come this bias before the left half will conduct. The
feedback path for the multivibrator is through C27
for the plate circuit and through C25 for the cathode
circuit. When the left-hand section of V4 conducts,
it pulses tuned circuits Z4 and Z5 to oscillate at
their resonant frequency, keyed at a 100-kc rate.
Parallel-tuned circuits Z4 and Z5 may be tuned to
frequencies in the band of 19.5 to 35.5 me. The 100-
ke spectrum frequencies at which the tuned circuits
resonate is selected when the FREQUENCY CHANGE
control is operated, since all tuned circuits in the
CV-731/URC are ganged mechanically. The selected
100-kc spectrum points of the 19.5- to 35.5-mc band
are delivered to first mixer V2 as an injection signal
to the control grid. Tuned circuits Z4 and Z5 are
positioned mechanically to operate at a 100-kc spec-
trum point frequency which will beat with the multi~
plied master oscillator signal present on the control
grid to produce a difference signal within the 3.37-
to 3.53-mc pass band of filter FL1.

(j) I-F MIXERS SUBASSEMBLY. - Two
types of i-f mixers subassemblies are used. The i-f
mixer subassembly used with the model A and model
B stabilized master oscillator module has a mechan-
ical filter (A3FL2). In the i~f mixers subassembly
used with the model C SMO, A3FL2 is an LC filter.
The value of some of the components of the two types
is somewhat different also, but basically the differ-
ence is in the filter. The LC filter has a 60-kc
nose and the mechanical filter has a 40-kc nose.
The output taken from FIL1 of the r-f tuner subas-
sembly is fed into the i-f mixers subassembly and
applied to the control grid (pin 1) of second mixer
A3V1. A mixing signal from the sidestep oscillator
module or the reference oscillator module (2.4,
2.399, 2,398, or 2.397 mc) is introduced throughtuned
transformer A3T1 and applied to the suppressor grid
(pin 4) of A3V1. The output is passed through a 970-
to 1130-kc pass-band filter, A3FL1, to obtain the
difference frequency. The output of the filter is ap-
plied to the suppressor grid (pin 4) of third mixer
A3V2 where it mixes with the 549- to 645-kc inter-
polation oscillator (IO) output signal to generate the
455-kc difference frequency selected by filter A3FL2.
Filter A3FL2 has a 40- or 60-kc band-pass charac-
teristic which passes the multiplied positioning or
correction error. Mechanical filter A3FL2 (used in
model A SMO and model B SMO) has its input tuned
by A3C5 and its output tuned by A3C8-A3C9, which
also function as a capacitive voltage divider for the
output signal and match the input impedance of the
following transistor stage A2Q6, of the signal i-f
amplifiers subassembly. The LC filter (used in
model C SMO) is not tuned externally. The i~f sig-
nal output of the i-f mixers subassembly is taken
through terminal A of receptacle A3P1, coupled
through coaxial cable, and applied through terminal
B of receptacle A2P1 at the signal i-f amplifier
subassembly.

(k) INTERPOLATION OSCILLATOR
SUBASSEMBLY. - The interpolation oscillator sub-
assembly provides twenty-five 4-kc steps in the fre-
quency band of 549.4 to 645.4 kc. The interpolation
oscillator, A5V1, is a pentode in an inductance-tuned
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Figure 4-11. Converter-Oscillator CV-731/URC,
Servicing Block Diagram (Sheet 1 of 2)
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Hartley oscillator circuit. The tuned circuit induc-
tance is varied by switching in additional coils in
series for a total of 25 frequency steps. The fre-
quency of the oscillator changes 4 ke for each addi-
tional series coil that is switched into the circuit.
The interpolation oscillator subassembly tuning is
geared mechanically to all the other tuned circuits
of the frequency generator. The output signal of the
interpolation oscillator is coupled through capacitor
A5CT7 and supplied as two outputs. One output is
coupled through resistor A5R7, fed through coaxial
cable, and applied to the suppressor grid of the third
mixer, A3V2. The second output is applied to the
fourth mixer stage in the 4-kc spectrum generator
board.

(1) SIGNAL I-F AMPLIFIER SUBAS-
SEMBLY FOR STABILIZED MASTER OSCILLATOR,
MODEL A. - In the signal i-f amplifier subassembly,
the signal is amplified by four grounded emitter
transistor stages in cascade. The i-f signal is ap-
plied to the first i-f amplifier, A2Q6, whose output is
applied to coupling transformer A2T3. Resistor
A2R15 decreases the circuit Q to decrease the band-
width. The i-f signal taken from the secondary wind-
ing of A2T3 is applied to the base of the second i-f
amplifier, A2Q5, whose collector output is developed
across a parallel-tuned circuit consisting of the
primary winding of i-f coupling transformer A2T2
and capacitor A2C16. This circuit also is provided
with a parallel resistor, A2R12, to increase the band-
width. A2T2 also is a step-down transformer to
match impedance between the collector of A2Q5 and
the base of A2Q4. The i-f signal is taken from the
secondary winding of A2T2 and impressed on the
base of the third i-f amplifier, A2Q4, whose collec-
tor output is developed across a parallel-tuned cir-
cuit consisting of autotransformer A2L3, capacitor
A2C13, and broadbanding resistor A2R8. The signal
applied to the base of the fourth i-f amplifier, A2Q3,
is taken from a low-impedance tap of A2L3. The
collector output of A2Q3 is developed across a par-
allel-tuned circuit consisting of the primary winding
of A2T1 and capacitor A2C9. The d-c feedback is
taken from the emitter of A2Q3, coupled through
A2R9, and applied to the base circuit of A2Q4 to
assist in stabilizing these transistor stages. A2C10
prevents any a-c feedback by coupling any a-c to
ground.

The signal taken from the secondary winding of
A2T1 is used to derive automatic gain control (age)
voltage for the i-f amplifier stages. Diode A2CR3
rectifies the i-f signal delivered to it, with the re-
sulting voltage appearing across a timing circuit
consisting of capacitors A2C11 and A2C25 and bleeder
resistors A2R6 and A2R7. The output of this circuit
is applied to the base circuits of the first and second
i-f amplifiers, A2Q5, to accomplish agc action. Re-
sistors A2R18 and A2R19 form a bleeder from the
+28-volt d-c supply and function as a clamping cir-
cuit for the agc line to maintain a positive voltage on
the line that determines the conduction level for
A2CR4. Capacitor A2C12 is an r-f bypass. The
signal i-f is taken from the collector of the last i~-f
amplifier, A2Q3, coupled through capacitor A2C7,
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and applied toc junction of two parallel-tuned circuits
that are a portion of the phase and frequency dis-
criminator. The characteristics, of:this discrimi-
nator permit it to perform both phase and frequency
discriminating action in a single circuit.

Frequency discriminating action of the discrimi-
nator occurs in the following manner. The two
paraliel-tuned circuits, consisting of A2L1-A2C5-
A2C26 and A2L2-A2C6-A2C27, are tuned to resonate
at frequencies above and below the no-error, 455-ke,
i-f signal respectively. The i-f signal is fed in par-
allel to the two circuits. These circuits. must per-
form two functions by providing nearly constant im-
pedance-matching between the last signal i-f ampli-
fier, A2Q3, and the discriminator circuit, and
discriminating action to assist master oscillator
frequency correction. To accomplish these two
functions, a complementary filter arrangement is
used. The filter arrangement also provides a de-
sirable discriminator response curve by preventing
the outer frequency skirts from falling off sharply.

Figure 4-12 illustrates the derivation of the com-
plementary filter circuits. Refer to figure 4-12A,
Shown in this figure are conventional low- and high-
pass filters FL1 and FL2. Immediately below are
shown typical response curves for these circuits.
A reciprocal law permits these two circuits to have
their inputs fed in parallel which causes them ioc ap-
pear as shown in figure 4-12B. This type of connec-
tion provides a complementary arrangement in which
each filter section furnishes the necessary shunt ele-
ment for the opposite section. In this manner, the
shunt elements shown in figure 4-12A are unneces-
sary and may be removed. Immediately below the
filter circuit in figure 4-12B, typical response curves
of the complementary filters are shown on the same
plot. Due to back-to-back arrangement of the filters,
it is permissible to flip the response of FL1 as
shown. The resultant response curve is that of the
frequency discriminator. Figure 4-12C shows the
addition of CX and LX in parallel with FL.1 and FL2
respectively., These components provide tuning of
the filters to cause the slope of the composite
characteristic to be steeper about the 455-kc cross-
over frequency which increases discriminator sensi-
tivity.

Refer to figure 4-13. Introduction of a 455-ke
signal through A2CT causes equal conduction in each
half of the discriminator during the positive alterna-
tion. The resulting currents are rectified by diodes
A2CR1 and A2CR2 and flow through the base-to-
emitter circuits of A2Q1 and A2Q2 respectively.
The rectified signal causes the bases of A2Q1 and
A2Q2 to be driven to some positive value which pro-
duces collector output from both. The d-c¢ currents
are passed through the center-tapped d-¢ control
winding of saturable reactor A1lTI1 in a 180-degree
relation that causes them to oppcse. This causes
cancellation of the core flux produced by each in
Al1T1, In this condition, the discriminator is bal-
anced, and the net control exerted on AlT1 is zero.
Figure 4-14 illustrates a representative curve of
A1T1 d-c control winding current versus change in
master oscillator frequency, where point A indicates
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Figure 4-14, Curve of Saturable Control
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the no-error operating point set by permanent mag-
netic bias of A1T1,

An i-f signal containing plus error is passed by
the tuned circuit consisting of A2L1 and A2C5.
A2CRI1 rectifies the signal and applies the positive
voltage to the base of A2Q1l. The resulting greater
current flow through the A to B winding of AIT1
produces a change of net flux in the associated core.
This change of flux causes the inductance of the a-c
winding to increase, with a resulting decrease of
master oscillator frequency. Introduction of an i-f
signal containing minus error causes heavier conduc-
tion in the other half of the discriminator. The re-
sulting current in the B to C winding of A1T1 pro-
duces a net flux that decreases the inductance of
AlT1 a-c winding, with a resulting increase of
master oscillator frequency. The design of the fre-
quency discriminator is such that it operates from
outer limits of about plus or minus 20 ke into inner
limits determined by the gain of the stabilizing loop.
The outer limits are determined by mechanical filter
A3FL2 which has a 40-kc band pass. The inner
limits vary, depending on the amount of error, since
the stabilizing loop gain is constant. A 2.5-kc mas-
ter oscillator error multiplied by eight in the SMO
to 20 kc will be corrected to about 1.5 kc by fre-
quency discrimination. Frequency correction to less
than 1.5 kc could be accomplished for smaller errors
but is unnecessary due to initiation of phase dis-
criminating at about 3.0 kc error.

When the error signal has been reduced to less
than 3.0 ke, the phase discriminator assumes con-
trol of master oscillator frequency correction until
it is phase locked to the reference oscillator or
standard frequency. The i-f error signal, consisting
of 455.0 kc plus or minus the 3.0-kc error, is beat
with the 455.0-kc reference to obtain a 3.0-kc audio
beat note which will cause the control winding cur-
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rent of A1T1 to vary at the audio rate and conse-
quently frequency modulate the master oscillator.
When this is fed back through the stabilizing loop,
and the polarity of the beat note is in a direction to
reduce the master oscillator error, the beat fre-
quency is lower and has a longer half-cycle. When
the polarity reverses, the beat frequency is higher
and the length of the half-cycle is shortened. This
distortion of the audio beat note causes it to have a
d-c average that causes discriminator action to pull
the master oscillator frequency toward no error.
As the beat note decreases in frequency, the periods
of half-cycles become longer and the d-c average
increases, causing faster correction of the master
oscillator frequency. When the master oscillator
frequency is pulled within 90 degrees of phase lock
with the reference, the discriminator circuit acts as
a true phase discriminator as shown in figure 4-15.

The 455-kc reference phase signal, required to
produce phase discriminating, is introduced to the
discriminator circuit at the arm of potentiometer
A2R3. A simplified schematic diagram of the dis-
criminator is shown in figure 4-13. At the center
frequency of 455 kc, the two tuned circuits appear
primarily inductive and capacitive as shown in fig-
ure 4-12., With this input frequency, FL2 represents
the tuned circuit consisting of A2L1, A2C5, and
A2C26, (figure 5-107) and FL1 represents the tuned
circuit consisting of A2L2, A2C6, and A2C27 (figure
5-107). Refer to figure 4-15. The error signal
source is represented by a generator and the total
load by resistors R1 and R2.

The inductive and capacitive elements provide a
phase-shift network that causes E,; to be approxi-
mately 170 degrees out of phase with Ep.. The
error signal voltage and current are in phase with
each other but have about an 85-degree relation to
Egp and Ep,. In a condition of no-error input, the
resultant vector sums of Epy and ERZ are of equal
amplitude. These voltages cause equal conduction
through each half of the discriminator and the load.
Since the load contains the d-c¢ windings of A1T1
(figure 4-12), the currents through the windings are
equal and produce core fluxes that cancel. Thus no
control is exerted on the master oscillator fre-
quency. Figure 4-15A shows the discriminator
equivalent circuit, and figure 4-15B shows the volt-
age vector relationship at balance. Figure 4-15C
illustrates the vector relation with positive correc-
tion in which Epq is of greater amplitude than ERy.
This causes a greater current to flow through the
lower winding of A1T1. The current produces a net
core flux that causes the inductance of the a-c wind-
ing to increase, with a consequent decrease of mas-
ter oscillator frequency. Figure 4-15D illustrates
a reverse situation with negative correction.

The complementary filter arrangement also pro-
vides impedance matching of the signal i-f amplifier
to the discriminator circuit. Impedance matching is
necessary to achieve maximum transfer of power.
The output impedance of the last signal i-f amplifier
stage is approximately 15,000 ohms. The input im-
pedance of the discriminator is approximately 400
ohms. Figure 4-16 illustrates the impedance match-
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Figure 4-16. Discriminator Tuned Circuits,
Frequency Versus Reactance Curves
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ing properties of the complementary filter circuits.
The response curves shown are representative plots
of filter reactance versus frequency for the two fil-
ters. The f{filter shown for the reactance values at
A appears as a pi section that will match the 15,000-
ohm generator impedance to the 400-ohm load. The
filter shown for the reactance values at B performs
identically. These points were chosen to occur at
the points of maximum discriminator sensitivity and
are variable to permit alignment procedures to ob-
tain the condition just mentioned.

Refer to figure 5-107. Both the master oscilla-
tor and signal i-f amplifier subassemblies are pro-
vided with heater elements to assist in maintaining
temperature stability of the circuits. Heater ele-
ment A1HRI, in the master oscillator subassembly,
maintains the subassembly above +25°C (+77°F).
Thermal switch Al1S1 removes the a-c power to
A1HR1 when +25°C is attained. Thermal A1S1 is
closed, prevents master oscillator (MO) signal output
until the module internal temperature has reached
+20°C (+68°F). The MO components stabilize at
+25°C (+77°F) and maintain the oscillator subas-
sembly moisture free. The heater element, located
on the signal i-f amplifier circuit board, is wound
around a compartment which contains the tempera-
ture-sensitive components of the phase and frequency
discriminator. @ AZHR1 and thermal switch A1S1
maintain a temperature of 75°C (167°F). The en-
closed components include the tuned circuits, diodes,
transistors, and thermal switch, as shown by the
dotted lines in figure 5-107.

The age circuit of the signal i-f amplifier is con-
trolied in several ways. The agc line is shorted to
ground when the OPERATE-TUNE switch on the
front panel is depressed after the frequency has
been selected. During the manual frequency selec-
tion, the discriminator can readily lock on an unde-
sired spurious signal. It is necessary, therefore, to
recycle the signal i-f amplifier, the discriminator,
and the age circuits by grounding agc after tuning is
complete., The time delay of A2C11 and A5C25
charging through A2R6, after agc ground is removed,
prevents the discriminator from locking on fre-
quency until the signal i-f amplifier builds up the i~f
signal. Grounding of the age line also grounds the
base circuits of capacitors A2C32 and A2C33 to the
two parallel-tuned tank circuits of the frequency
discriminator.

The tank circuit consisting of A2LI, A2C25, and
A2C26 is tuned to resonate at frequencies above the
no-error 455~kc i-f signal, and the tank circuit con-
sisting of A2L2, A2C6, and A2C27 is tuned to reso-
nate at frequencies below the no-error 455-kc i-f
signal. These tank circuits perform dual functions
by providing nearly constant impedance matching
between A2Q3 output tank circuit and the frequency
discriminator circuit, and by providing discrimina~
ting action to assist master oscillator (MO) fre-
quency correction. The tank circuits of the discrim-
inator are connected in a complementary filter ar-
rangement, which also provides a desirable dis-
criminator response curve.
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Resistors A2R25, A2R26, A2R27, A2R28, A2R29,
A2R30, and A2R31 form a voltage-divider network
for the voltage-variable capacitor, A1C11. This net-
work is maintained at a constant d-c potential (+16
volts d-c¢ at pin E of A2P1) from the +28-volt d-c
supply by Zener diode A1CR1. The action of the
frequency and phase discriminator is to add or sub-
tract voltages from the steady-state regulated sup-
ply voltage applied to the voltage-variable capacitor,
AC11, located in the grid tuning circuit of the master
oscillator. The capacitance of A1C11 varies as
follows: An increase in voltage decreases capaci-
tance, a decrease in voltage increases capacitance.
Introduction of a 455-kc signal to the tank circuits
of the discriminator causes equal conduction in each
half of the discriminator during the positive alter-
nation.  The resulting currents are rectified by
diodes A2CR1 and A2CR2 and flow through resistors
A2R25 and A2R26 respectively. The d-c currents
through these resistors are equal and 180 degrees
out of phase; therefore, no voltage change occurs at
voltage variable capacitor A1C11, In this condition
the discriminator is balanced and the net control
exerted on A1C11 is zero.

An i-f signal containing error that places it below
455.0 ke is passed by the tuned circuit consisting of
A2L2, A2C6, and A2C27. A2CR2 rectifies the first
and second signal i-f amplifiers, A2Q6 and A2Q5,
which prevents them from conducting since they re-
quire about +0.3 volt or more on their bases to cause
them to conduct. Recharging of the agc filter is not
completed until shortly after removing the age ground
at which time the age turns on the i-f amplifiers.
Disabling the i-f amplifiers prevents the discrimi-
nator from following the mechanical tuning cycle
which could prevent the desired electronic position-
ing and phase lock of the master oscillator fre-
quency. When no signal is present in the signal i-f
amplifier subassembly, the agc line is maintained
at about +0.8 volt positive by voltage divider A2R18-
A2R19 to maintain A2Q5 in an operating condition.
When a signal is introduced to the signal i-f subas-
sembly, the agc voltage derived controls A2Q5 and
A2Q6 conduction. The age line is clamped by diode
A2CR4 to prevent the bases of A2Q5 and A2Q6 from
going more than +0.9 volt positive which would dam-
age the transistors. A second delay circuit con-
sisting of A2R4, A2R5, and A2C8 is used to delay the
bias on the agec diode A2CR3 to promote age voltage
that will control the drive to the discriminator cir-
cuit and, consequently, to A2Ql and A2Q2. This
function is performed in the following manner. When
A2Q1 and A2Q2 are subjected to temperature rise,
their characteristics cause them to conduct heavier
with the same amount of input signal. Consequently,
the increased collector current causes a decrease in
collector voltage which appears across voltage divi-
der A2R4 and A2R5. The decrease in voltage ap-
pears at the cathode of A2CR3 permitting it to con-
duct earlier. This reduces the drive to the signal
i-f amplifier input which reduces the drive to the
discriminator circuit. This provision prevents A2Q1
and A2Q2 from being damaged by excessive current.
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A2C8 in the delay circuit functions as an r-f bypass
to prevent r-f from feeding onto the age line.

(m) SIGNAL I-F AMPLIFIER FOR
STABILIZED MASTER OSCILLATOR, MODEL B
AND MODEL C. - Refer to figure 5-106 or 5-107 for
schematic diagram. Refer to the previous para-
graphs for a description of the four i-f amplifier
stages, as models B and C are identical to model A
in this respect. The i-f signal is taken from the out-
put tank circuit of i-f amplifier A2Q3 and is coupled
through capacitors A2C32 and A2C33 to the two paral-
lel-tuned tank circuits of the frequency discriminator.

The tank circuit consisting of A2L1, A2C25, and
A2C26 is tuned to resonate at frequencies above the
no-error 455-kc i~f signal, and the tank circuit con-
sisting of A2L2, A2C6, and A2C27 is tuned to reso-
nate at frequencies below the no-error 455-kc i-f
signal. These tank circuits perform dual functions
by providing nearly constant impedance matching
between A2Q3 output tank circuit and the frequency
discriminator circuit and by providing discriminat-
ing action to assist master oscillator frequency
correction. The tank circuits of the discriminator
are connected in a complementary filter arrange-
ment, which also provides a desirable discriminator
response curve.

Resistors A2R25, A2R26, A2R27, A2R28, A2R29,
A2R30, and A2R31 form a voltage-divider network
for the voltage-variable capacitor A1C11., This net-
work is maintained at a constant d-c potential (+16
volts dc at pin E of A2P1) from the +28-volt d-c
supply by Zener diode AI1CR1. The action of the
frequency and phase discriminator is to add or sub-
tract voltages from the steady-stage regulated sup-
ply voltage applied to the voltage-variable capacitor,
A1C11, located in the grid tuning circuit of the mas-
ter oscillator. The capacitance of A1C11 varies as
follows: An increase in voltage decreases capaci-
tance, a decrease in voltage increases capacitance.
Introduction of a 455-kc signal to the tank circuits
of the discriminator causes equal conduction in each
half of the discriminator during the positive alter-
nation. The resulting currents are rectified by
diodes A2CR1 and A2CR2 and flow through resistors
A2R25 and A2R26 respectively. The d-c currents
through these resistors are equal and 180 degrees
out of phase; therefore, no voltage change occurs at
voltage variable capacitor A1C11. In this condition
the discriminator is balanced and the net control
exerted on AI1C11 is zero.

An i-f signal containing error that places it below
455.0 ke is passed by the tuned circuit consisting of
A21.2, A2C6, and A2C27. A2CR2 rectifies the signal
which results in a decrease in voltage at A1C11.
The decrease in voltage increases the capacitance of
A1C11 with a resultant decrease in master oscillator
frequency. Introduction of an i-f signal containing
error that places it above 455.0 k¢ causes heavier
conduction in the other half of the discriminator re-
sulting in an increase in voltage at A1C11. The in-
crease in voltage decreases the capacitance of A1C11
with a resultant increase in master oscillator fre-
quency. The frequency discriminator operates from
outer limits of about plus or minus 20.0 ke (30.0 ke
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in model C) into inner limits determined by the gain
of the stabilized loop. The outer limits are deter-
mined by mechanical filter A3FL2 in the i~f mixers
subassembly which has a 40-kc (60-kc in model C)
pand pass. The inner limits vary depending on the
amount of error since the stabilizing loop gain is
constant. A master oscillator error multiplied to
20.0 k¢ (or 30.0) will be corrected to about 1.5 ke by
frequency discrimination. Frequency correction of
less than 1.5 k¢ could be accomplished for smaller
error but is unnecessary due to initiation of phase
discriminating at about 2.2 kc error. Resistor
A2R27 isolates and couples the frequency and phase
discriminator outputs.

When the error signal is less than 2.2-ke, the
phase discriminator assumes control of master os-
cillator correction. The i-f error signal, consisting
of 455.0 kc plus or minus the 2.2-kc error, is beat
with a 455.0-kc reference to obtain a 2.2-kc audio
beat note. The audio beat note causes the control
voltage of voltage variable capacitor A1C11 to vary
at an audio rate which causes the capacitance of
Al1C11 to change at an audio rate., This action
causes the master oscillator to be frequency modu-
lated. The frequency-modulated master oscillator
frequency then is fed through the stabilizing loop.
When the polarity of the beat note signal is in a di-
rection that reduces the original error, the beat fre-
quency is lower and has a longer half-cycle. When
the beat note polarity reverses, the beat frequency
is higher and the length of the half-cycle is shorter.
This distortion of the audio beat note causes it to
have a d-c average that causes discriminator action
to pull the master oscillator frequency toward no
error. As the beat note decreases in frequency, the
periods of half-cycle time become longer, and the
d-c¢ average becomes greater. This action causes
the master oscillator frequency to be corrected
even more. When the master oscillator frequency
is pulled within 90.0 degrees of the reference, the
phase discriminator circuit phase locks and provides
an error signal that will correct and maintain the
master oscillator to the corrected frequency. See
figure 4-17A. The 455-kc reference phase signal
required to produce phase discriminating is intro-
duced at the primary of A2T4. The i-f signal is
introduced at the center tap of A2T4 secondary.
Introduction of a no-error 455-kc signal at A2T4
secondary causes A2CR5 and A2CR6 to conduct
equally through resistors A2R28 and A2R29 respec-
tively. The d-c current through these resistors is
equal and 180 degrees out of phase; therefore, no
voltage change occurs at voltage variable capacitor
Al1C11., Thus, no control is exerted on the master
oscillator frequency. A 455-kc¢ i-f error signal
voltage with a phase relative to the reference signal
components as shown in figure 4-17C will cause
A2CRb5 to conduct heavier which results in an in-
crease in voltage at A1C11 with a resultant increase
in master oscillator frequency. An i-f signal volt-
age with phase position as shown in figure 4-17D
will cause A2CR6 to conduct more and result in a
decrease in voltage at AI1C11 with a resultant de-
crease in master oscillator frequency.
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Figure 4-17. Model B Phase Discriminator,
Vector Diagrams

Summing the frequency and phase discriminating
action, assume a master oscillator error of 2.5 ke.
When multiplied, this error becomes 20.0 ke at the
discriminator.  Frequency discriminating charac-
teristics will cause derivation of d-c control voltage
for AIC11 that will cause the master oscillator er-
ror to be corrected to less than 2.0 kc. Phase dis-
criminating action then is initiated to derive the
audio beat note that is used to frequency modulate
the master oscillator. This correction will pull
master oscillator to within 90 degrees of the refer-
ence at which time the phase discriminator corrects

ORIGINAL

master oscillator error and maintains it in phase
lock,

(n) 4-KC SPECTRUM GENERATOR
SUBASSEMBLY. - A 4-kc signal from the frequency
divider module is delivered to the SMO through ter-
minal 34 of receptacle P1 and coupled through co-
axial cable to terminal A of receptacle A6P1 of the
4-kc spectrum generator subassembly. The 4-ke
signal is coupled through capacitor A6C1 and applied
to a monostable transistorized multivibrator, A6Q1
and A6Q2. With no signal input, normally A6Q1 is
cut off while A6Q2 is conducting. Transistor A6Q2
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is connected across the collector tank circuit of a
transistor oscillator, A6Q3, loading the tank and
preventing the oscillator from operating, Oscillator
A6Q3 functions as a tuned-collector, inductance-
coupled oscillator using heavy feedback to promote
fast starting and stopping. Transistor A6Q3 pro-
duces an output of 1050 k¢ when permitted to oscil-
late. The introduction of the 4-kc sine wave signal
to the base of A6Q1 drives it into conduction causing
A6Q2 to cut off. The pulse generator operates only
on positive alternations of the input signal due to
clamping diode A6CR1 in the base circuit of A6QL.
The pulse generator produces narrow pulses in the
output due to the small time constant of the time-
determining elements A6C3 and ABR5 and the base
resistance of A6Q2. Whenever A6Q2 is cut off, it un-
loads the tank circuit of A6Q3 permitting it to oscil-
late for the duration of the pulse applied to the pulse
generator. This time is selected to permit an output
of about eight cycles. When the 4-kc pulse initiates
the 1050-kc oscillation, each eight-cycle 1050-kec os-
cillation is initiated at the same point, namely the
zero degree phase point, as the oscillator has been
turned off in the 4-kc off period immediately pre-
ceding turn-on. It is this feature which assures that
the free-running 1050-kc oscillator will be phase
locked to the 4-kc reference signal. The eight-
cycle output spectrum, centered at 1050 kc, appears
across the collector tank circuit of A6Q3. This sig-
nal is applied to filter A6FL1, which has a band pass
of 1000 to 1100 kc, to pass twenty-five 4-kc spec-
trum points centered around the oscillator frequency
of 1050 kc. A6FL1 smooths out the pulsed spectra
to provide a 4-kec¢ continuous spectrum output. The
output A6FL1 is applied to the control grid of the
fourth mixer, A6V1. The mixing signal for A6V1 is
supplied by the interpolation oscillator. The fre-
quency supplied by the interpolation oscillator is the
same as the injection it supplies to the third mixer
in the i-f mixers subassembly (549 to 645 kc in 4-kc
steps). The interpolation oscillator signal is intro-
duced into the 4-kc spectrum generator subassembly
through terminal F of receptacle A6P1 and applied to
the suppressor grid of fourth mixer A6V1., Mixing
of the 4-ke spectrum signal and the interpolation os-
cillator injection signal produces sum and difference
frequencies in the plate output. The 455-kc output
is determined by a mechanical filter located in the
reference i-f amplifier subassembly.

(o) REFERENCE I-F AMPLIFIER SUB-
ASSEMBLY. - The spectrum output of the 4-kc¢ spec-
trum generator subassembly is taken from terminal
K of A6P1, coupled through coaxial cable, and ap-
plied to terminal B of receptacle A7TP1 of the refer-
ence i-f amplifier subassembly. The signal then is
applied to the tuned input of mechanical filter ATFL1.
Filter ATFL1 is a 455-kc filter with a 2-kec band-
pass characteristic that rejects all 4-kc spectrum
points and the interpolation oscillator frequency, but
passes the 455-kc difference frequency of the inter-
polation oscillator frequency and one of the 4-kc
spectrum points. The output of A7FL1 is connected
across series capacitors ATC2 and A7TC3 which pro-
vides tuning of the ATFL1 output while providing
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impedance matching between the filter and the base
circuit of the first i-f amplifier. The i-f amplifier
consists of three cascaded transistor stages one of
which is agc controlled. The 455-ke signal applied
to the base of ATQl is amplified and applied to a
tuned circuit consisting of ATC5 in parallel with the
variable primary of i-f coupling transformer ATTI1.
Transformer ATT1 is a step-down transformer
which provides coupling of the i-f signal and imped-
ance matching of the collector circuit of A7Q1 to the
base circuit of A7Q2. The collector output of A7Q2
is developed across a tuned autotransformer A7TL2.
Output is taken from a tap and applied to the base of
A7Q3. The d-c feedback is taken from the emitter
of ATQ3 and delivered to the base of A7Q2 through
ATR5 for bias stabilization. The collector output of
ATQ3 is developed across the tuned primary of
ATT2. One of the two secondary windings of ATT2
couples the 455-kec reference i-f signal to terminal K
of receptacle ATP1, and the other couples a portion
of the signal to the age circuit. The age circuit is
very similar to the one used in the signal i-f ampli-
fier subassembly. Diode ATCR2 provides rectifica-
tion of the signal during negative alternations and is
provided with a delay circuit consisting of ATC7 and
ATR12. Resistors ATR12 and ATR9 serve as a volt-
age divider from the +28-volt d-c supply to obtain
+0.8 volt on the agc line with no signal input. Resis-
tors ATR10 and ATR11 form a voltage divider to pro-
vide age delay voltage. Resistors ATR3 and ATR8
form a bleeder to set the conduction time of ATCR1
which provides a clamp on the agc line to prevent it
from going positive except for small amounts (+0.9
volt maximum). The 455-kc i-f output taken from
terminal K of receptacle ATP1 is coupled through
coaxial cable and applied to the signal i-f amplifier
subassembly through terminal L of receptacle A2P1
for use as the reference of the phase and frequency
discriminator.

(p) AFC METER AMPLIFIER. - An
AFC meter amplifier is used in the model B and
model C stabilized master oscillator modules (fig-
ures 5-106 and 5-107). It is necessary to isolate the
low-impedance meter from the high-impedance dis-
criminator output with an amplifier to prevent ex-
cessive loading of the discriminator. The AFC meter
amplifier is a cathode-follower circuit consisting of
a dual triode, A8V1, Variable resistor A8R1 is
used to balance the two halves of the tube A8V1. The
tube is balanced when the AFC meter reads zero with
no drive from the discriminator. Resistors A8R2
and A8R3 are the cathode resistors. Resistors A8R5
and A8R6 are used as voltage dividers across the
27.5-volt line. This will put the tube A8V1 +16 volts
above ground which is necessary to overcome the
+16 volts that is applied to the grid (pin 7) of A8V1,
The drive from the discriminator will cause the bias
to the grid of the tube to increase or decrease,
causing current to flow. This is indicated on the
AFC meter. Resistor A8R7 is a multiplying resis-
tor for the meter. The model C SMO has a larger
pull-in range than the model B which causes more
current to flow through the AFC meter making it
read off scale. To prevent off-scale reading, multi-
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plying resistor A8RT is changed to a larger value.
Diodes A8CR1 and A8CR2 are used to prevent ex-
cessive overload current from damaging the meter.
The diodes will let the meter pin but will not let it
go beyond that point.

(q) SIDESTEP OSCILLATOR MOD-
ULE. - The schematic diagram of the sidestep os-
cillator module is shown in figure 5-104. The 2.4-
mc signal from the reference oscillator and the 1-kc
signal from the frequency divider are coupled into
the sidestep oscillator module through terminals D
and A of P1 respectively. The 1-kc signal is applied
to a monostable multivibrator, Q1 and Q2. This
stage functions as a pulse generator and produces a
1-kc pulse that is coupled to the control grid of
mixer V1 and keys V1 into conduction at a 1-kc rate.
This action causes the 2.4-mc signal on the suppres-
sor grid to have a 1-ke¢ spectrum impressed upon it.
Mixer V1 requires another input for mixing to pro-
vide a usable output. This input signal is supplied
by a crystal-controlled oscillator, V2. Four relay-
selected crystals, in the control grid circuit of V2,
determine the operating frequency of the oscillator.
The crystals are selected, one at a time, by relays
K1 and K2 which are operated automatically when a
frequency selection change is made at the front panel
with the FREQUENCY CHANGE control and BAND
CHANGE switch. The four operating frequencies
available from the oscillator are 1.945, 1.944, 1.943,
and 1.942 mc. The 1.945-mc crystal is not used in
all AN/URC-32( ) configurations, since sidestep os-
cillator bypass relay K1 (on frequency generator
{(CV-731)URC chassis) allows the reference oscilla-
tor module signal of 2.4 mc to be fed directly to the
SMO module. The plate output of V2 is coupled
through capacitor C13 and applied to the suppressor
grid of the first mixer, V1. The 2.4-mc signal con-
taining the 1-kc spectrum is beat with the oscillator
signal to produce a difference frequency of 455 kec.
This signal is passed through a 455-kc¢ mechanical
filter, FL1, which has a band pass of 200 cps. The
filter rejects the oscillator signal, the 2.4-mc signal,
and adjacent spectrum signals which are 1 kc above
or below the desired signal, but will pass any oscil-
lator errors that fall within the pass band of FL1.
The 455-kc signal, plus or minus the oscillator er-
ror, is applied to the control grid, lead 1, of ampli-
fier V3 whose amplified output is tuned by the circuit
consisting of C21, C22, and the primary winding of
transformer T1. The signal from the secondary
winding of T1 is impressed on the control grid of
mixer, V4. Also coupled to the second mixer stage
is a signal from the cathode of oscillator V2. This
signal is the same frequency as the oscillator plate
output used at the first mixer V1. This signal is
coupled through capacitor C24 and applied to the
suppressor grid of mixer V4. The parallel-tuned
circuit consisting of L2 and C25 is tuned to the out-
put of crystal oscillator V2. Any {requency drift
that may be present in the 455-kc signal on the con-
trol grid of V4 also is present in the oscillator sig-
nal at the suppressor grid, The two signals are
mixed in the electron stream of V4, and the sum fre-
quency taken from the plate appears across the
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parallel-tuned circuit consisting of the primary
winding of transformer T2 and capacitor C26. Be-
cause the crystal oscillator outputs were subtrac-
tively mixed in V1, and additively mixed in V4, the
crystal frequency error is canceled out and the
2.397-, 2.398-, and 2.399-mc outputs are as accu-
rate as the 2.4-mc and 1-kc inputs. The output sig-
nal is taken from the secondary winding of T2 and
applied to terminals A and B of receptacle P2 for
use as an input to the SMO module.

(r) FREQUENCY DIVIDER MODULE.

i, INPUT AMPLIFIER. - The 100-
ke signal from the reference oscillator module is
coupled from connector P1-A through capacitor C1
to the base of the input amplifier, Ql. The base of
Q1 is positively biased by the voltage divider con-
sisting of R1 and CR1 from B+ to ground. Diode CR1
is polarized to present a high backward resistance
as part of the voltage divider. This presents a high
impedance to ground for positive haif-cycles of 100-
ke signal and low impedance to ground for negative
half-cycles of 100-kc signal, resulting in square-
wave, positive half-cycle input to the base of ampli-
fier Q1. The square-wave output of Q1 is applied
across resistor R2 and the primary winding of T1
(in series) and is differentiated to a spiked wave-
form. Resistor R18 loads the primary winding of T1
and limits the peak voltage swing across it.

2. 20-KC DIVIDER. - Refer to fig-
ures 4-19 and 4-20. Transistors Q2 and Q3 are con-
nected in a free-running multivibrator circuit. The
two secondary windings of transformer T1 are ori-
ented so that the spike obtained across the primary
is added to the base potentials of Q2 and Q3. The
total capacitor discharging times of the two RC cir-
cuits in the base connections to the two transistors
are different. The discharge time can be called the
free-running time and is related to the RC product
approximately by period = 2/3 RC. The period de-
termined by R4 and C2 in the base lead of Q2 is
about 35 usec, and that of R5 and C3 in the base of
Q3 is about 25 usec. The 100-kc input produces 10-
usec triggering pulses that are coupled through T1
to the bases of Q2 and Q3 where they become super-
imposed upon the discharging voltage. The shape
of the discharging voltage curve permits one of the
10-usec pulses to cause a transistor to begin con-
ducting collector current before the 35- (or 25-)
usec period has actually been completed. Thus the
10~usec pulses lock Q2 to a 30-usec off period and a
20-usec on period. This produces a total cyclic
period of 50 usec for the multibrator Q2 and Q3
which produces a 20-kec output frequency. Diodes
CR3 and CR4 prevent emitter breakdown.

Refer to figure 4-20. Assuming that Q2 fires
first, the drop in collector voltage is translated to
the base of Q3. When Q2 collector voltage has
reached minimum, capacitor C3 begins to discharge
at a rate determined by the product of R5 and C3
causing Q3 base voltage to rise. The total time re-
quired for this voltage to rise high enough to bias
Q3 into conduction is 25 usec. The 100-kc pulses
appear every 10 usec as spikes superimposed upon
the rising voltage at point A. Figure 4-20 repre-
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sents the oscilloscope pattern of the triggering volt-
age at point A of figure 4-19. Since the amplitude of
the 100-kc pulses is great enough to exceed the crit-
ical base bias voltage of Q3 5 usec before the 25-
usec discharge time has elapsed, Q3 will conduct 20
usec after Q2. The Q3 collector voltage drop is
transferred to the base of Q2, immediately cutting off
conduction of Q2. The third 10-usec locking pulse
on the discharging voltage at point B (figure 4-19)
triggers Q3 back into conduction 5 usec before the
35-usec RC time has elapsed. This arrangement
allows Q2 to conduct for 20 usec and Q3 to conduct
for 30 usec, providing a total period of 50 usec for
the multivibrator producing 20-kc output to the pri-
mary of transformer T2,

3. 4-KC  DIVIDER. - Transistors
Q4 and Q5 are connected in a free-running multi-
vibrator circuit similar to that of Q2 and Q3. The
20-kc square-wave signal from the collector of Q3
is applied across R6 and the primary of T2 (in
series) where it is differentiated to a spiked wave-
form having a period of 50 usec between pulses.
The dividing action is accomplished in the same
manner as in the 20-kc multivibrator. The period
in the base circuit of Q4 (determined by R8 and C4,
see figure 5-5) is 175 usec. The 50-usec triggering
pulses {from the 20-kc input) lock Q4 to a 150-usec
of time. The period in the base circuit of Q5 (de-
termined by R9 and C5) is 125 usec. The 50-usec
and triggering pulses lock Q5 to a 100-usec off time.
The total time period of the multivibrator is 250
usec, and the output frequency produced is 4 ke.
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The 4-kc output is taken from the Q5 collector, fil-
tered and integrated by resistor R11 and capacitor
C6, then coupled through capacitor C7 as an output to
the stabilized master oscillator module.

4. 1-KC DIVIDER. - The action of
the 1-kc divider is exactly like that of the 20-kc and
4-kc dividers except that the two base circuit time
constants are equal because the frequency is being
divided by an even number. The free-running time
period for both Q6 and Q7 is 625 usec. The 4-kec
input from the 4-kc divider produces triggering
pulses of 250 usec that lock Q6 and Q7 at 500 usec
each. The total cyclic period for the Q7-Q6 multi-
vibrator is 1000 usec, producing a 1-kc square-wave
output. This output is filtered and integrated by re-
sistor R16 and capacitor C12 and coupled through
capacitor C13 to pin P1-H, where it is used as an
input to the sidestep oscillator module. The fre-
quency divider module is isolated from the power
supply and any other associated equipment by a filter
consisting of inductor L1; resistor R17; and capaci-
tors Cl14, C15, and C16. Test jacks J1, J2, and J3
are accessible at the top of the module when it is
mounted on the chassis.

{s) REFERENCE OSCILLATOR MOD-
ULE.

1. CRYSTAL OSCILLATOR AND
REGENERATIVE = DIVIDERS. - Figure 5-109 the
schematic diagram of reference oscillator module.
The crystal-controlled oscillator circuit uses a 3.0-
mc quartz crystal, Y1, A series-tuned circuit, con-
sisting of a variable, inductance-tuned coil, L1, and
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capacitor C3, is provided to permit fine tuning ad-
justment of the oscillator to compensate for aging
effects. Transistor Q5 is an oscillator with feed-
back from the collector through the 3.0-mec crystal
to the base. Variable inductor L1 permits calibra-
tion adjustments. Output from the collector-tuned
circuit, L2 and C5, is coupled through capacitor C6
to the base of the 3.0-mc buffer, Q6. Untuned col-
lector output from the buffer is coupled through ca-
pacitor C8 to the emitter of the 600-kc mixer, QT.
The 600-kc output from the Q7 collector-tuned cir-
cuit is connected to the base of multiplier Q10, the
collector circuit of which is tuned to 2.4 mec by L5,
C24, C25, and C26. The 2.4-mc output from the top
of capacitive divider (C24 and C25) is connected back
to the base of mixer Q7 where it is mixed with 3.0
me to produce a 600-kc frequency in QT collector
circuit. A portion of the 2.4-mc output from the
collector circuit of Q10 is coupled through capacitor
C31 to the base of the 2.4-mc output amplifier, Q12.
The untuned output from the collector of Q12 is
coupled through capacitor C33 to receptacle P1-D
for delivery to the sidestep oscillator module and the
stabilized master oscillator module, The output
from the collector circuit of mixer Q7 is coupled
through capacitor C12 to the base of the 600-kc
buffer, Q8. The untuned 600-kc output from Q8
collector is coupled through capacitor Cl1l4 to the
emitter of 100-kc mixer Q9. The collector of Q9 is
tuned to 100 ke by L4, C15, C16, and C17. The 100~
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ke output from the capacitive divider, C15 and C16,
of Q9 collector circuit is connected to the base of
multiplier Q11. The collector of Q11 is tuned to 500
kc by inductor L6, variable capacitor C30, and ca-
pacitive divider C28 and C29. The 500-kc output
from the junction of the capacitive divider in Q11
collector circuit is connected to the base of 100-kc
mixer Q9. The 600-kc and 500-kc signals are mixed
in Q9 to produce the 100-kc signal in Q9 collector
tank circuit. The 100-kc output from Q9 collector
circuit is coupled through capacitor C34 to the base
of 100-ke output amplifier Q13. The collector circuit
of Q13 is tuned to 100 kc by L7, C36, C37, and C38.
The output from this tuned circuit is connected to
pin F of receptacle P1 for delivery to the frequency
divider and the SMO modules of the frequency gen-
erator (CV-731/URC) and to the sideband generator
(AM-2064/URC) Dividing action is started in both
regenerative divider loops by electrical noise in the
tuned circuits of the loops.

2. OVEN CONTROL CIRCUIT. -
Refer to schematic diagram 5-109. Since the fre-
quency accuracy of the equipment depends on the
stability of the reference oscillator, an oven circuit
is employed to stabilize the crystal of the oscillator
against ambient temperatures. The crystal, Y1, and
a heater, HR1, are closed in an insulated envelope
for ambient thermal isolation. This unit is tem-
perature controlled at +80°C (176° F) by aproportional
feedback circuit consisting of the heater and a transis-
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torized audio amplifier tuned to approximately 5 kec.
The oven heater is a Wheatstone bridge in which two
of the bridge arms are composed of nickel wire, and
the other two bridge arms are made of a low-tem-
perature coefficient alloy. The oven heater acts as
both heater and temperature-sensing element, When
the bridge is balanced, the resistance of the bridge
arms is equal. This condition is predetermined to
occur at +80°C (176°F). When the bridge is below
balance temperature, there is a positive feedback
around the audio amplifier loop, and power is applied
to the heater arms of thebridge. Asthebridge heats,
it comes closer to balance until the attenuation of the
bridge is equal to the gain of the amplifier; thus, unity
loop gain is achieved, and the temperature is only a
few hundredths of a degree below bridge balance
temperature.

The oven control amplifier is transistorized and
consists of an input amplifier, Q3; a driver amplifier,
Q1; and a push-pull, class B power amplifier, Q2 and
Q4. This combination delivers about 12 watts to the
heater during warmup. When the priage circuit is
subjected to a temperature change, the resistance of
the bridge arms changes, causing an unbalance condi-
tion. Under this condition, an error signal isderived
from the voltage-divider action of the bridge and
applied to the base of voltage amplifier Q3. The out-
put of Q3 is taken from the collector, coupled through
transformer T2 (which is tuned to approximately 5 ke
by C2), and applied to the baseof driver amplifier Q1.
The collector output of Q1 is applied to transformer
T1 which drives the push-pull power amplifier stage,
Q2 and Q4. The output power of the power amplifier
stage is taken from transformer T3 and applied across
the heater bridge circuit causing it to raise the oven
temperature which returns the bridge to balance con-
dition. A temperature-controlled avc biasis supplied
to Q3 through R20-C18 so that amplifier saturation
is reached at relatively small power outputs during
periods of high ambient temperature. Thermal switch
CB1 removes the short across R6 to provide addi-
tional bias when the transistor temperature rises
above 65°C (149°F). Thisprovisionpreventstransis-
tors Q2 and Q4 from being damaged by excessive
leakage current.

A number of modifications have been incorporated
into the reference oscillator module, and not all
modules in the field are necessarily the same. All
models are interchangeable, however, as the modi-
fications are internal. The important modifications
are discussed here. All modifications are listed on
the schematic diagram of the reference cscillator,
figure 5-109. MOD J consists of three changes. A
Zener diode CR3 has been added toc regulate the
transistor bias supply to the frequency dividers (to
+21 volts), and R29 has been changed invalue. These
changes eliminate an unstable condition at high tem-
peratures and high power supply voltages. Resistor
R40 has been added across inductor L6 to lower the
Q of the coil. This change provides more divider
bandwidth and improves performance at temperature
extremes, MOD G consists of limiting diodes CR1
and CR2 across the oven bridge circuit. These
diodes limit the amplitude of the a-c voltage applied
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to Q3. They are connected in parallel but in opposite
polarity from the tie point for components C19, R21,
and R22 to the tie point for the oven bridge output
lead and the base of Q3. MOD H changed the value
of R6 to eliminate oscillation or motorboating of the
oven heater circuit when the ambient temperature is
above +65°C (+149°F). This oscillation or motor-
boating will occur at any ambient temperature after
the crystal oven has reached its operating tempera-
ture if the oven bridge balancing capacitor C20 has
been selected improperly. Also repeated tempera-
ture cycling causes physical changes inthe oven wind-
ing, requiring a change in C20 for proper capacitive
bridge balance. A resistor, R41, has been added
from terminal 3 to terminal 5 of transformer T1
for MOD K. This change prevents motorboating of
the oven circuit at very low temperatures. MOD L
changed the transistors from 2N128 to 2N499 to
increase the reliability at low temperatures. The
2N499 is directly interchangeable with the 2N128 and
is preferred when replacing a defective 2N128.

(t) ACCESSORY ISOLATION AMPLI-
FIER MODULE (AM-1785/GRC). -~ (See figure 5-110.)

1. 100-KC AMPLIFIER. - The 100-
ke frequency standard signal is fed through pin E of
connector P1, isolation resistor R1, and coupling
capacitor C1 to the control grid, pin 1, of amplifier
V1. The plate output signal of V1 is developed in a
100-ke, parallel-tuned circuit consisting of L1, C21,
C5, C6, C7, and C8. Variable capacitor C5 is pro-
vided for tuning adjustments of the plate tank circuit.
Capacitors C6, C7, and C8 form a capacitive-voltage
divider. A 1UU-kc signal is taken from the low-
impedance tap at the junction of C7 and C8 and fed to
pin F of comnector Pl as a 100-kc output. A 100-kc
signal is taken from the high-impedance tap at the
junction of C6 and C7 and fed to the times six multi-
plier.

2. MULTIPLIERS, - The isolation
amplifier module uses two multipliers, times six
multiplier V2 and times four multiplier V3, to obtain
a 2.4-mc output from the 100-kc input. The high-
impedance output of the 100-kc amplifier, junction of
C6 and C7, is directly coupled ic the control grid,
pin 1, of multiplier Vi. This signal drives multiplier
V1 into harmonic generation. The plate circuit of
multiplier V1, consisting of L&, Cl11, C12, and C13,
is tuned to the sixth harmonic or 600 kc. This 600~
kc signal is directly coupled to the control grid, pin
1, of multiplier V2 from the function of C12 and C13.
The 600-kc signal drives multiplier V2 into harmonic
generation. The plate circuit of multiplier V2, con-
sisting of L3, C15, C16, and C1i8, is tuned to the
fourth harmonic or 2.4 mec. The 2.4-mc signal is
taken from the junction of C16 and C17 and fed to pin
D of P1 as a 2.4-mc output signal.

() 0.1-KC TUNING MODULE. - The
0.1-kc tuning module is used only on Radio Set AN/
URC-32B. The module provides the system with a
100-cps incremental tuning capability. The module
block diagram is included as part of the frequency
generator servicing block diagram figure 4-11. The
0.1-kc tuning module performs a transmit function
and a receive function. The two crystal oscillators
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and diode mixers are used for both the transmit
function and the receive function. Separate receive
and transmit amplifiers are required to provide the
correct matching and amplification for the receive
and transmit functions.

(v) 0.1-KC TUNING MODULE, TRANS-
MIT FUNCTION. (See figure 5-111.) - The 300-kc
i-f transmit signal from the sideband generator
(AM-2064/URC) is applied through P1-A2 to a resis-
tive divider consisting of R29 and R30. The voltage
developed across R29 is coupled through C16 and T1
to a mixer consisting of CR3through CR6 and T2.
An oscillator injection frequency from Q4, selectable
in 0.1-kc steps from 212.1 to 213.0 ke, is applied to
the center tap of T2. The output of the mixer is fed
to a second mixer through a filter circuit which is
tuned to 513 kc. The filter circuit consists of C6
through C10, L1, R36, and the windings of T2 and T3,
The second mixer circuit (CR7 through CR10 and
T3) receives a 213.0-kc oscillator injection signal
from amplifier Q6. The output of the second mixer
is amplified by Q1 and Q7 and applied through
P1-A4 to the r-f tuner module.

Transmit amplifier Q1 is gated off during receive
operation. When the key line is open, diode CR11 is
reverse biased and the bias voltage of Q1 rises to
approximately +9 volts (voltage divider R5 and R6)
which biases Q1 to cutoff. When the 130-volt d-c
transmit is applied to the key line, relay K1 operates
such that CR11 is forward biased connecting R34 in
parallel with R5. This reduces the Q1 base voltage
to approximately +3 volts which biases Q1 on.

Oscillators Q5 and Q3 provide injection signals for
the two mixers of the 0.1-kc tuning module. Oscilla-
tor Q5 frequency remains fixed at 213.0 k¢ and is
controlled by crystal Y10. The frequency of oscilla-
tor Q3 is determined by selecting the desired crystal,
Y1 through Y9, or selecting the 213.0-kc outputof Q6.
This frequency selection provides a first mixer output
sum frequency between 513.0 (213.0-kc oscillator
injection) and 512.1 ke (212.1-ke oscillator injection).
When this signal is mixed with the fixed 213.0-kc
oscillator injection signal in the second mixer, the
resultant difference frequency is between 299.1 and
300.0 kc. The 0.1-kc step selection of oscillator Q3
frequencies then provides 0.1-kc step selection of the
transmit i-f frequencies.

(w) 0.1-KC TUNING MODULE, RE-
CEIVE FUNCTION. (See figure 5-111.) - The opera-
tion of the 0.1-kc tuning module for the receive
function is basically the same as for the transmit
function discussed in paragraph (v). The 300-kc i-f
receive signal from the r-f tuner module is applied
through P1-A3 and C43 to gating diode CR12. In the
transmit mode of operation 130-volt d-c¢ transmit
is applied to the transmit key-line relay which re-
verse biases CR12 and no receive signal is passed
by the gate. When the 130-volt d-c¢ transmit is
removed from the transmit key-line relay, gating
diode CR12 is forward biased and the receive signal
is applied through filter FL1 to a mixer circuit
consisting of CR7 through CR10 and T3. A fixed
213.0-kc injection signal is also applied to the mixer
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from amplifier Q6 The output of the mixer is fed to
a second mixer through a filter circuit which is tuned
to 513 kc. This filter circuit consists of C6 through
C10, L1, R36, and the windings of T2 and T3, The
second mixer circuit (CR3 through CR6 and T2) re-
ceives an injection signal from amplifier Q4 which
can be selected in 0.1-kc steps from 212.1 to 213.0
ke, This frequency selection provides a mixer output
difference frequency between 300 kc (213.0-ke injec-
tion) and 299.1 (212.1-kc injection). The output of
the second mixer is coupled through T1 to receive
output amplifier Q2. During the transmit mode of
operation, diode CR1 is forward biased and amplifier
Q2 is biased to cutoff by reducing the voltage at the
emitter. When the 130-volt d-c transmit is removed
from the transmit key line, diode CR1 is reverse
biased and the emitter voltage rises to the operating
level, gating Q2 on. The receive i-f signal is then
coupled through C13 and P1-Al to the sideband genera=~
tor (AM-2064/URC).

(x) CHASSIS CIRCUITS. - Refer to sche-
matic diagram figure 5-101. The chassis includes
all module interconnections, metering circuits, and
control circuits. Switch S1 is the band selector
switch and operates sidestep oscillator bypass relay
K1. Relay K1 bypasses the sidestep oscillator on
BAND 1, BAND 2, BAND 3 ADD 0, and BAND 4 ADD 0.
AFC meter M1 provides a front panel indication of
the master oscillator frequency correction by the
stabilized master oscillator stabilizing loop.

d. AMPLIFIER -CONVERTER MODULATOR
AM-2064/URC. - Amplifier - Converter - Modulator
AM-2064/URC (sideband generator) translates audio
frequencies to intermediate frequencies during trans-
mit conditions, and intermediate frequencies to audio
frequencies during receive conditions. During trans-
mit operation, the audio inputs from an external audio
and control unit are fed to a balanced modulator mod-
ule. The balanced modulator module contains two 300-
ke balanced modulators. One balanced modulator is
followed with an upper-sideband filter and the otheris
followed with a lower-sideband filter. The two output
signals are fed to the transmit gain control (tgc) where
the amplitude of the output signal is controlled by a
tgc voltage from an external power amplifier. During
receive operation, the 300-kc i-f input signal from an

external tuner is fedtoi-famplifier-detector modules.

The sideband generator consists of a main chassis
and plug-inmodules. The modules requiredfor opera-
tion of the sideband generator depend upon the desired
mode of operation. The following is a listof the mod-
ules that can be used in the sideband generator and
mode of operation for which the module is required:

MODULE NAME OPERATION

Carrier generator Transmit and receive

Balanced modulator Transmit

Tge Transmit without vox
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MODULE NAME OPERATION

Tge~vox antivox Transmit with vox
(Not supplied with
AN/URC-32( ))

LSB i-f/a-f amplifier LSB receive

USB i-f/a-f amplifier USB receive

AM i-f/a-f amplifier AM receive

If the balanced modulator module is not used, it is
replaced with a dummy plug to provide proper load-
ing for the carrier generator module and closes the
chassis air hole. When other modules are not used,
they are replaced with a dummy plate to close the
chassis air hole,

This paragraph contains a general description of
the transmit operation. Refer to figure 4-21. The
balanced modulator, carrier generator, and TGC
modules operate during transmit condition to trans-
late audio input frequencies to 300-kc i-f output fre-
quencies. Audio transformers T4 and T3 couple
upper-sideband and lower-sideband audio inputs to
the balanced modulator module which modulates a
300-kc carrier to produce separate and distinct
upper- and lower-sideband signals with the carrier
suppressed. The 300-kc carrier is produced in the
carrier generator module by tripling the 100-kc ref-
erence oscillator signal from the frequency genera-
tor. The outputs of the balanced modulator module
are connected in parallel to the TGC module. The
TGC module, controlled by tgc voltage fed back from
the power amplifier unit, maintains the 300-ke i-f
output voltage at a sufficiently low level to prevent
overdriving any following stages. On AM operation,
a 300-kc carrier injection signal from the carrier
generator module is fed to the 300-kc i-f output. In
the ON position, the sidetone switch feeds a portion
of the transmit audio to the receive audio circuits.

A general description of the receive operation is
given in this paragraph. The i-f/a~f amplifier mod-
ules (LSB, USB, and AM) operate only during receive
condition to amplify the 300-kc i-f signal from the
r-f tuner, demodulate the signal, and amplify the
detected audio. A 300-kc¢ carrier is reinserted into
the LSB and USB i-f/a-f amplifier modules from the
carrier generator module. When the front panel
SSB-AM switch is in the AM position, the LSB and
USB i-f/a-f amplifier modules and the carrier gen-
erator module (AM receive only) are disabled. The
audio output from the AM i-f/a-f amplifier module is
switched to the USB lines when the SSB-AM switch is
in the AM position. The AM i-f/a-f amplifier mod-
ule is disabled when the SSB-AM switch is in the SSB
position.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the sideband genera-
tor unit,

(a) DETERMINING OVER-ALL PER-
FORMANCE, ~ The operation of the sideband genera-
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tor depends upon other units of the system. Refer to
section 3 for the operational checks of this unit. Re-
fer to servicing block diagram figure 4-21. If the
operational checks indicate the sideband generator is
malfunctioning, isolate the trouble to a defective
module. Replace the defective module or isolate the
trouble to a defective component in the module. Con-
ventional trouble-shooting procedures can be used to
locate a defective component with the aid of the side-
band generator module schematic diagrams figures
5-113, 5-114, 5-115, 5-116, 5-117, and 5-118 with the
associated voltage and resistance charts. All meas-
urements are taken from terminal to ground with a
vivm (ME-26A/U). All resistance measurements are
taken with the module removed from the chassis. All
voltages are taken with the module plugged into the
chassis or connected to the chassis with pendant
cables operating with no audio or i-f signal inputs.

Table 4-6 lists the test-point voltages for locating
a defective module using signal-tracing procedures.
A set of test points is listed for each mode of opera-
tion. For example, if trouble is suspected on USB
transmit operation, use the test points listed for the
USB transmit mode of operation to locate the defec-
tive module. Test-point voltages are taken with the
sideband generator installed in an operating system
and with proper injection signals applied. All a-c
voltages are taken with vtvm (AN/USM-143) and all
d-c voltages are taken with a vtvm (ME-26A/0).

In transmit operation the power amplifier is
turned off, and the EXCITER RF GAIN control is
adjusted to prevent overdriving the power amplifier
input circuit. For both USB and LSB transmit modes
of operation, inject a 1000-cps signal at the remote
audio input connector, J7, on the back of the audio
and control unit, and adjust the microphone gain con-
trol to obtain a reading of one volt at A2J2 on the
balanced modulator module., A 1000-cps injection
signal can be obtained from Interconnecting Box
J-1007/U at TBAT and TBAS.

In receive operation the RECEIVER RF GAIN con-
trol is set in the maximum clockwise position. For
the three receive modes of operation, inject the pro-
per i-f signal at J8 on the frequency generator chas-
sis, and adjust the level to the value specified in
table 4-6.

(b) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment and tools required for testing on the over-
all functional level are listed in table 4-7,

(¢) ADJUSTMENTS AND ALIGN-
MENTS. - The adjustments and alignments necessary
for proper operation of the sideband generator are
as follows: carrier generator alignment (paragraph
5-2b(3)(a)), carrier balance adjustment of balanced
modulator module (paragraph 5-2b(3)(b)), USB i-f/a-f
amplifier module alignment (paragraph 5-2b(3)(c)),
LSB i-f/a-f amplifier module alignment (paragraph
5-2b(3)(d)), AM i-f/a-f amplifier module alignment
(paragraph 5-2b(3)(e)), carrier reinsert adjustment
(paragraph 5-2b(3)(f)), meter balance adjustment
(paragraph 5-2b(3)(g)), LSB and USB audio gain ad-
justments (paragraph 5-2b(3)(h)), and TGC amplifier
alignment (paragraph 5-2b(3)(i)).
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TABLE 4-6. SIDEBAND GENERATOR MODULE TROUBLE ISOLATION, TEST-POINT VOLTAGES

MODE OF OPERATION |TEST TEST-POINT NORMAL
AND INJECTION SIGNAL |{POINT|  LOCATION  |FREQUENCY | qinnar, | IF SIGNAL IS ABNORMAL
Tune J3 Carrier generator 300 ke 25 mv Defective carrier generator
module.
USB or AM transmit: AlJ2 | Balanced modulator | 1000 cps 1.0 volt | Adjust injection signal.
£ Adjust injection AlJ1 | Balanced modulator | 300 kc 2.3 volts | Defective carrier
signal for 1 volt at generator module.
balanced modulator AlJl | TGC 299 ke 5.5 mv Defective balanced
| A1J2 modulator module.
AlJ2 | TGC 299 ke 35 mv Defective TGC module.
LSB transmit: A2J2 | Balanced modulator | 1000 cps 1.0 volt | Adjust injection signal.
Adjust injection A2J1 | Balanced modulator | 300 kc 2.3 volts | Defective carrier
signal for 1 volt at generator module,
balanced modulator AlJl | TGC 301 ke 5.5 mv Defective balanced
A2J2 modulator module.
AlJ2 | TGC 301 ke 35 mv Defective TGC module.
USB Receive: J8 Chassis 299 ke 100 uv Adjust injection signal.
: Adjust injection J2 Carrier generator 300 ke 19 volts | Defective carrier
| signal for 100 uv at generator module.
chassis J8 J1 USB i-f/a~f 1000 cps 1.6 volts | Defective USB i-f/a-f
amplifier amplifier module.
: J2 USB i-f/a-f Age (d-c) -1.0 volt | Defective USB i-f/a-f
‘ amplifier amplifier module.
J1 Carrier generator 300 ke 30 volts | Defective carrier generator.
" LSB Receive: J8 Chassis 301 ke 100 uv Adjust injection signal.
Adjust injection J2 Carrier generator 300 kc 19 volts | Defective carrier
signal for 100 uv at generator module.
chassis J§ J1 LSB i-f/a-f 1000 cps 1.6 volts | Defective LSB i-f/a-f
amplifier amplifier module.
J2 LSB i-f/a-f Age (d-¢) -1.0 volt | Defective LSB i-f/a-f
amplifier amplifier module.
J1 Carrier generator 300 ke 30 volts | Defective carrier generator.
AM Receive: J8 Chassis 300 ke 100 uv Adjust injection signal.
Adjust injection J2 Carrier generator 300 ke 0 volt Chassis relay K2 defective.
signal for 100 uv, J1 AM i-f/a-f 1000 cps 1.6 volts | Defective AM i-f/a-f
30 percent modula- amplifier amplifier module.
ted at 1000 cps at J2 AM i-f/a-f Age (d-c) -1.0 volt | Defective AM i-f/a-f
chassis J8 amplifier amplifier module.
TABLE 4-7. TEST EQUIPMENT FOR FUNCTIONAL TESTING OF
AMPLIFIER-CONVERTER-MODULATOR AM-2064/URC
QTY EQUIPMENT MODEL MFR CHARACTERISTICS
1 Electronic ME-26A/U Hewlett- Voltage range:
Voltmeter Packard 0 to 300 volts ac in 6 scales
0 to 1000 volts dc in 7 scales
Frequency range:
20 cps to 700 mec.
(Cont)
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TABLE 4-7. (Continued)

QTY

EQUIPMENT

MODEL

MFR

CHARACTERISTICS

Electronic
Voltmeter
(Cont)

(Cont)
Accuracy:
+3 percent.
A-c input impedance:
10 megohms.
D-c input impedance:
122 megohms.
Ohmmeter range:
10 ohms to 10 megohms in 7 ranges.

Audio
Oscillator

TS-382/U

Hewlett-
Packard

Frequency range:
20 cps to 200 ke in 4 bands.
Frequency response:
10 volts into 1000
ohm load; 400-cps
reference; 20 cps
+1 db and 150 kc.
Frequency accuracy:
6 percent.
Frequency stability:
2 percent.

R-F Signal
Generator

AN/URM-~25

Speciality
Engineering
and Electric

Frequency range:

10 ke to 50 mc.

Output voltage:

0.1 uv to 0.1 volts,
continuously variable
(2.0 volts open circuit).

Output impedance:
50 ohms

Communications
Receiver

R-390/URR

Collins

Frequency range:

0.5 to 32 mc.
Capability:

receives CW, SSB, AM.
Tuning:

Continuous direct-reading frequency

on dial.

Calibration:

Crystal every 100 ke.
Selectivity:

100-cps to 16 ke in 6 steps.

Electronic
Voltmeter

AN/USM-143

Hewlett~
Packard

Voltage range:
1.0 mv to 300 volts in 12 scales.
Frequency range:
10 cps to 4 me.
Accuracy:
+3 percent.
Input impedance:
10 megohms.
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(2) DETAILED CIRCUIT DESCRIPTION. -
The detailed circuit description of this unit is dis-
cussed on a module basis. Refer to the servicing
block diagram of the unit figure 4-21. In addition,
appropriate references are made to the module
schematic diagrams.
(a) BALANCED MODULATOR MOD-
ULE. - Refer to schematic diagram figure 5-113.
The balanced modulator module includes twobalanced
modulators which are identical except for the band-
pass characteristic of their individual mechanical
filters. Two separate audio inputs are provided to
the module, one to the upper-sideband balanced
modulator section and one to the lower-sideband
balanced modulator section. This provision allows
the audio input signal to be switched to either or both
input connections so that the output may be upper
sideband, lower sideband, or twin sideband of the
suppressed carrier. Since the action of both bal-
anced modulators is identical, the following paragraph
describes the operation of only the upper-sideband
balanced modulator section.

Note

The two balanced modulators are called
upper- and lower-sideband modulators be-
cause of the frequency relationship between
the final transmitted sideband signal and the
suppressed carrier. Due to a sideband in-
version in the r-f tuner, the upper-sideband
balanced modulator produces a 297- to 300-
kc signal and the lower-sideband balanced
modulator produces 300- to 303-kc signal.

Approximately 1.0 volt rms audio input signal is
introduced into the balanced modulator module through
receptacle A1P1. This signal is applied to a 2-to-1
stepup impedance-matching transformer A1T1. Fil-
ters A1C1-A1L1 and A1C2-A1L2 isolate the injected
carrier signal from the audio circuits. The audio
signal from the two secondary windings of T1 is
coupled through two separate resistive pads and
applied across a germanium diode bridge circuit,
AI1CR1. The resistive pads match the impedance of
T1 to that of AICR1 and attenuate the signal approxi-
mately 20 db to produce a 1-to-10 audio-to-carrier-
level ratio at the diode bridge circuit. This ratio
prevents the audio signal from initiating diode con-
duction in the bridge. The 300-kilocycle r-f carrier
is injected through isolation resistors AlR9 and
A1R10 to two diode balance potentiometers, A1R7 and
A1R8. These potentiometers balance the diode bridge
so that no carrier frequency is coupled into the out-
put signal. With no audio signal input, there is no
output across the bridge circuitload A1R11 and A1R12.
The r-f carrier applied to the bridge causesthe diode
pairs to conduct on alternate half-cycles, which pro-
duces outputs across the circuit load that are equal
in amplitude and opposite in phase. This results in
r-f carrier suppression. When an audio signal is
introduced across the bridge circuit, the r-f carrier,
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acting as a high-frequency switch, causes the diode-
pairs to conduct on alternate half-cycles of the car-
rier frequency. This action switches the audio at
the carrier switching frequency and produces a mod-
ulated output signal containing the sum and difference
frequencies that constitute the upper and lower side-
bands of the suppressed carrierfrequency. Thistype
of balanced modulator provides approximately 45-db
suppression of the carrier frequency at the bridge
output. The double-sideband suppressed-carrier
output signal appears across load resistors AlR11
and A1R12 and is coupled through capacitors A1C3
and A1C4 to mechanical filter FL1. Due to the band-
pass characteristics of FL1, the r-f carrier is sup-
pressed an additional 20 db, and the unwanted side-
band is suppressed 60 db. The single-sideband
suppressed-carrier signal output of FL1 is applied
to impedance-matching resistors A1R13 and A1R14.
Outputs available are upper sideband, lower sideband,
or both sidebands. When a single-sideband mode is
selected, the selected signal is taken directly from
the filter associated with the particularbalanced mod-
ulator section. Although there is another mode of
operation (AM), it is not produced until the 300-kc
carrier is reinserted at the output of the sideband
generator. The output of either balanced modulator
section of the module is approximately 5.0 mv.
() CARRIER GENERATOR MOD-
ULE. - Refer to schematic diagram figure 5-114.
The carrier generator module triples the 100-kc
signal from the 100-kc reference oscillator to pro-
duce the 300-kc signal necessary for r-f carrier in-
sertion to the balanced modulator module during the
transmit condition, and for carrier reinsertion to the
USB or LSB i-f/a-f amplifiers during receive con-
dition. During the receive condition, the 300-kc out-
put of the carrier generator module is used by the
product detectors of the i-f/a-f amplifier modules to
demodulate the i-f single-sideband signal. The 300-
ke output from the carrier generator module has the
same stability as that of the reference oscillator.
The 100-ke input signal to the carrier generator
module is introduced through terminal K of receptacle
P1, coupled through capacitor C1, and impressed on
the control grid of multiplier V1. Multiplier V1 is a
5840A pentode with its plate tank circuit tuned to
300-kc. Application of the 100-ke voltage on the con-
trol grid causes a 300-kc component to be delivered
to the plate circuit, where it is developed across the
plate tank circuit consisting of L1, C3, C4, and C5.
Thus, the input frequency is tripled to produce an
output of 300-kc. Variable capacitor C5 permits
tuning the tank circuit frequency. The output of the
multiplier stage is taken from a capacitive voltage
divider and applied to the control grid of output am-
plifier V2. Amplifier V2 is a 6012A dualtriode which
is operated with both triode sections in parallel.
This type of operation provides a high transconduc-
tance with a consequent decrease in plate resistance,
permitting higher gain and lower output impedance,
Two separate 300-kc outputs are taken from the plate
of V2. One output is coupled through capacitor C11
and applied to terminal A of receptacle P1, while the
other output is coupled through capacitor C12 and

4-63



Paragraph
4-3d(2)(b)

applied to terminal C of receptacle P1. These two
300-kc signals are used as the carrier frequencies
for thebalanced modulator module when transmitting,
and as carrier insertion in the USB and LSB i-f/a-f
amplifier modules when receiving.

An additional output from output amplifier V2 is
coupled through C8 to the grid of carrier amplifier
V3, which supplies a carrier reinsertion signal for
AM operation or tuning, A ground is placed on the
cathode of the carrier amplifier circuit when the AM-
SSB switch (34 on the chassis) is in the AM position
or the TUNE-LOCAL-EXTERNAL CONTROL switch
(S1 on the chassis) is in the TUNE position. The
output of carrier amplifier V3 is controlled by a bias
voltage applied to the grid by carrier reinsert ad-
just control R3 on the chassis. This control is ad-
justed to provide a carrier reinsertion signal equal
in power to the sideband signal. The 300-kc carrier
reinsert signal from the plate of carrier amplifier
V3 is coupled through C15 to the 300-kc i-f output
jack, J9, on the chassis of the sideband generator.

(¢) TGC MODULE. - Refer to sche-
matic diagram figure 5-115. The tge (transmit gain
control) module automatically adjusts the amount of
signal delivered to the r-f tuner and to the power
amplifier, It ensures that the power amplifier stage
is operating near its maximum power capability, but
that it is not being overdriven. This action is ac-
complished by controlling the gain of a tgc amplifier.
The signal from the balanced modulator module is
coupled through input transformer T1 and capacitor
C2 to the control grid of tge amplifier V1. The con-
trol of the tgc amplifier gain is accomplished in the
following manner. Sampling-circuits in the power
amplifier circuit derive a d-c voltage whenever there
is power amplifier grid current or when the r-f out-
put exceeds a nominal setting of 500 watts, This
negative voltage is fed back to the control grid of the
tge amplifier through resistor R1, which reduces the
gain of the tge amplifier. The action is similar to
avc (automatic volume control) in audio applications.
Capacitors C4 and C6 in the feedback line set the
attack and release times of the tge circuitry. A re-
duced tgc output is taken at the junction of C4~-R2 and
C6~-R3 and is fed to the r-f tuner as tge voltages for
long-time constant control of the transmit i-f ampli-
fiers.

(@) LSB I-F/A-F AMPLIFIER MOD-
ULE. - Refer to schematic diagram figure 5-116.
The LSB i-f/a-f amplifier module amplifies the i-f
signal and recovers and amplifies the a-f signal.
The signal containing the 300-kc sideband intelligence
is coupled through capacitor C1 to the control grid of
the first i-f amplifier, V1, through gain control R1.
The output of V1 is taken from the tuned plate circuit,
L1-C5, and coupled through capacitor C6 to mechan-
ical filter FL1. Due to a frequency inversion in the
r-f tuner, filter FL1 passes a band of frequencies
from 300 to 303 ke, passing only the received lower
sideband of the 300-kc i-f signal. The output from
FL1 is coupled through C8 and applied to the control
grid of the second i-f amplifier, V2. R33 in the
cathode circuit of V2 provides a manual gain control
for setting desired gain of the module. The amplified
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output of V2 is coupled through i-f transformer T1
and applied to the control grid of detector V3. De-
tector V3 is a beat-type or product detector in which
a 300-kc carrier signal from the carrier generator
module is mixed with the 300- to 303-kc lower-
sideband i-f signal. The difference frequencies (0 to
3 kc) are recovered as audio intelligence. The 300-
ke carrier is obtained from the carrier generator
module and introduced into the LSB i-f/a-f amplifier
module through terminal 1 of receptacle P1. The
carrier signal then is coupled through capacitor C12
and applied to the suppressor grid of detector V3.
The a-f signal recovered from the beating action is
coupled from the plate of V3 through a low-pass
filter consisting of L2, C15, and C14, and the filter
passes only the audio signal. This demodulated audio
signal is coupled through C17 and C18 to the base of
transistor a-f amplifier Q1. The collector output of
Q1 appears across the primary winding of coupling
transformer T2. The signal from the secondary
winding of T2 drives a push-pull, class ABg, a-f
power amplifier consisting of transistors Q2 and Q3.
Transformer T3 couples audio signal from the col-
lectors of Q2 and Q3 through terminals 10 and 11 of
receptacle P1 to external audio monitoring devices
when output from this subassembly is selected. The
small transformers used in the audio stages are sub-
ject to saturation at low frequencies with consequent
attenuation of the low frequencies. To compensate
for this attenuation, negative feedback from a separate
secondary winding of transformer T3 is connected to
the emitter of Qi. The negative feedback reduces
the gain of the stages slightly but improves the low-
frequency response. The output level of the lower
sideband i-f/a-f amplifier module is approximately
20 milliwatts into a 150-ohm load, C30 prevents
transistors Q2 and Q3 from breaking into parisitic
oscillation. An amplifier age (automatic gain control)
system is employed in the lower sideband i-f/a-f
amplifier to maintain a nearly constant level, The
age voltage is derived by taking a portion of the i-f
signal from the secondary winding of T1, amplifying
it with the agc amplifier, V4, rectifying it with crystal
diode CR2, and applying the resultant negative voltage
as bias to the control grids of i-f amplifiers V1 and
V2. The i-f signal from the secondary winding of T1
is direct coupled to the control grid of age amplifier
V4. The amplified output of V4 is coupled through
transformer T4 to crystal diode CR2, which rectifies
the signal. Voltage-divider network R27, R28, and
R29 develops a positive voltage to back bias the
rectifier diode CR2. Consequently, the age voltage
is delayed until signal strength has increased suf-
ficiently; low-level signals are not attenuated by age.
The rectified voltage taken from CR2 is filtered by a
network consisting of €23, C24, C25, R25, and R26.
The filtered, negative d-c voltage is applied through
R5 and the output winding of FL1 to the control grid
of V2, and through R2 and R1 to the control grid of
V1. The age voltage controls the gain of these stages
by applying the most negative bias during the arrival
of excessively strong signals. The agce voltage is
applied through gating diode CR1 to pin 14 of P1 for
application to the r-f tuner and the metering circuit
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of the generator chassis. Gating diode CR1 prevents
agc interaction between the LSB i-f/a-f amplifier and
the USB i-f/a-f amplifier modules, since the agc cir-
cuits are connected in parallel at the outputs. The
agc filter of the LSB i-f/a-f amplifier module is a
double time-constant filter, one section is of short
duration and the other of long duration. This pro-
vision is necessary to compensate for lack of an r-f
carrier in the single-sideband signal. The character-
istics of single-sideband operation cause voice in-
telligence to be {ransmitted in groups of r-f energy
since no r-f carrier is present. Consequently, an
agc action is necessary to maintain a nearly constant
operating gain of the i-f amplifiers between groups
of intelligence. At the same time, agc action on the
average level within the speech groups is necessary.
This is accomplished by the double time-constant age
filter. The portion of the filter consisting of C24 and
R26 is effective primarily between speech groups.
This filter, C24-R26, provides fast attack and very
slow release characteristics. The agc circuit of the
LSB i-f/a-f amplifier module will limit the output of
this subassembly to a maximum of 8-db rise for
approximately an 80~db rise of input. Combined with
the agec control in the r-f tuner, the agc circuit will
limit the LSB i~f/a-f amplifier module output to an
8-db rise for a 100-db rise of signal at the antenna.

() USB I-F/A-F AMPLIFIER MOD-
ULE. - Refer to schematic diagram figure 5-116.
Since the USB i-f/a-f amplifier module differs from
the LSB i-f/a-f amplifier module only in the band-
pass characteristics of its mechanical filter, refer to
paragraph (d) for circuit description. Due to a fre-
quency inversion in the r-f tuner, mechanical filter
FL1, of the USB i-f/a-f amplifier module has a pass
band of 297 to 300 kc so that it passes only the re-
ceived upper sideband of the 300-kc i-f signal.

() AM I-F/A-F AMPLIFIER MOD-
ULE. - Refer to schematic diagram figure 5-117.
The AM i-f/a-f amplifier module provides for re-
ception of amplitude modulated (AM) signals. The
first two stages of i-f amplification are identical
with the first two stages of the LSB i-f/a~f amplifier
module except for the pass bands of their respective
filters. The mechanical filter of the AM i-f/a-f am-
plifier module has a 6-kc pass band to accommodate
a double-sideband (with carrier) AM signal, while
the mechanical filters of the USB and LSB i-f/a-f
amplifier modules each have a 3-kc pass band for
single-sideband suppressed carrier signals. An ad-
ditional i-f amplifier stage provides the higher gain
needed in the AM module for diode detection. The
output of the third i-f amplifier is applied to a con-
ventional AM diode detector, CR1. The audio signal
from the diode detector is applied to the a-f amplifier
stages, which are identical to the a-f circuits used in
the single-sideband i-f/a-f amplifier modules.

The i-f input signal is fed into the module through
terminal 8 of receptacle P1. The signal from P1-8
is coupled through capacitor C27 and r-f gain control
R1 to the control grid of the first i-f amplifier, V1.
The amplified output of V1is coupled from aparallel-
tuned circuit, consisting of Ll and C5, through capa-
citor C4 to mechanical filter FL1., The output of FL1
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is applied to the control grid of the second i-f am-
plifier, V2. The output of V2 is coupled through i-f
transformer T1 to the control grid of the third i-f
amplifier, V3. The plate output of V3 is coupled
through i~f transformer T2 to crystal diode detector
CR1 and its filter network, which passes only the
recovered audio signal. The audio signal is coupled
through capacitor C16 to the audio amplifier stages,
which are identical to those discussed in paragraph
(d). The agc circuits also operate identically to those
discussed in paragraph (d), except for a shorter time
constant. The difference in time constants is due to
the fact that no transmitted carrier is available in the
single-sideband modules. The i-f gain controlsinthe
cathode circuit of V2 of the two sideband i-f/a~f am-
plifier modules, and in the AM i-f/a-f amplifier mod-
ule, are provided to permit balancing of i-f gain of
the two units in use so that uniform output from the
i-f stages are obtained.

(g) TGC-VOX ANTI-VOX MODULE
(NOT SUPPLIED WITH AN/URC-32()). - Refer to
schematic diagram figure 5-118. When vox (voice
operate control) is desired, the tgc module is replaced
with the tge-vox anti-vox module. The tgce section of
this module is the same as the tgc module, The vox
(voice operate control) section of the tge-vox anti-vox
module automatically keys the transmitter whenever
a predetermined level of input signal appears on the
audio input line. An antivox circuit is incorporated
to prevent the transmitter from being keyed by feed-
back from the receiver speaker. The audio input of
the sideband generator is taken from the secondary
of transformers T3 and T4 on the chassisand coupled
to the vox amplifier, Q1, through transformer T1.
Potentiometer R16 provides a vox threshold level ad-
justment. The output of the vox amplifier is rectified
by voltage~doubler circuits CR1 and CR2, and the
positive voltage is amplified by d-c¢ amplifiers Q3
and Q4 to operate relay K1. Thermistor RT1 com-
pensates for the leakage current change in Q3 by de-
creasing in resistance as the temperature increases.
The antivox amplifier is similar to the vox amplifier.
The receiver audio output is coupled through trans-
former T2, Potentiometer R17 provides an antivox
level adjustment, The output of the antivox amplifier
is rectified by CR3 and CR4, and the negative voltage
is applied to the d-c amplifiers to cancel the positive
vox voltage.

(h) CHASSIS CIRCUITS. - Refer to
schematic diagram figure 5-112, The chassis in-
cludes all module interconnections, metering circuits,
and the control circuits. Individual a-f gain controls
R1 and R2 permit balancing the audio outputs of the
USB and LSB i-f/a-f amplifier modules, Transmit-
receive relay K1 is the primary keying relay for the
AN/URC-32( ).

e. CONVERTER-MONITOR CV-T730/URC. -
Converter-Monitor CV-730/URC (CW and FSK unit)
enables a single-sideband suppressed carrier trans-
ceiver to be operated in CW and FSK mode of opera-
tion. On FSK transmit operation, the CW and FSK
Unit converts the keying input from a teletypewriter
current loop to audio tones, 1575 ¢ps for space (no
loop current) and 2425 cps for mark (loop current).
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The FSK keying input is high impedance. With a
teletypewriter operating on a standard loop current,
an external resistor of 800 ohms or larger should be
placed across the signal line to permit the 20-, 30-,
or 60-ma loop current to develop a positive voltage
pulse of 25 to 50 volts at the input terminal. On CW
transmit operation, the unit provides a keyed audio
tone of 1000 cps or 1500 cps, selected by front panel
switch. On FSK receive operation, the CW and FSK
unit provides a bfo output signal. This signal is
centered on 300.550 ke and is variable approximately
1 kc above or below this frequency. The CW and
FSK unit also has a relay circuit for break-in CW
operation and a metering circuit for monitoring the
receive and transmit audio outputs of the audio and
control unit, in addition to monitoring the output of
the CW and FSK unit.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the sideband genera-
tor unit,

(a) DETERMINING OVER-ALL PER-
FORMANCE. - When the CW and FSK unit does not
operate properly, asindicated by system trouble isola-
tion, refer to servicing block diagram figure 4-22
and isolate the trouble to a functional section. Faulty
transmitter operation on CW and FSK modes of opera-
tion indicates trouble in the oscillator-buffer-ampli-
fier circuit. The transmitter outputs of the CW and
FSK unit can be monitored on the CW and FSK unit
meter with the meter switch in the USB XMIT posi-
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tion. The frequency of the oscillator-buffer-amplifier
circuit is fixed on CW operation and no provision is
made for adjustment. On FSK operation, frequency
adjustments are provided for both mark and space
frequencies. If the system is not keyed to transmit
properly on CW operation, the trouble may be in the
CW break-in relay circuit. Improper CW and FSK
receiver operation indicates trouble in the bfo cir-
cuit. Once the trouble hasbeen isolated to afunctional
circuit, standard trouble isclation methods with the
aid of the schematic diagram, figure 5-119 and the
voltage and resistance measurements can be used to
locate the faulty part.

(o) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment and tools required for testing on the over-
all functional level are listed in table 4-8.

(c) ADJUSTMENTS AND  ALIGN-
MENTS. - The adjustments and alignments necessary
for proper operation of the CW and FSK unit are as
follows: The keying release time adjustment (para-
graph 5-2b(4)(a)), the FSK frequency adjustment (par-
agraph 5-2b(4)(b)), and the bioc frequency adjustment
(paragraph 5-2b(4)(c)).

(2) DETAILED CIRCUIT DESCRIPTION. -

The detailed description of this unit is discussed on
a functional circuit basis. The functional circuits
are discussed as follows: oscillator V1A, buffer and
output amplifier, CW break-in relay, and bfo circuit.
Refer to servicing block diagram figure 4-22 and to
schematic diagram figure 5-119.

TABLE 4-8, TEST EQUIPMENT FOR FUNCTIONAL TESTING OF CV-730/URC

QTY EQUIPMENT MODEL

MFR CHARACTERISTICS

1 Electronic ME-26A/U

Voltmeter

Hewlett-
Packard

Voltage range:
0 to 300 volts ac in 6 scales.
0 to 1000 volts dc in 7 scales.
Frequency range:
20 cps to 700 mc.
Accuracy:
+3 percent.
A-c input impedance:
10 megohms.
D-c input impedance:
122 megohms.
Ohmmeter range:
10 ohms to 10 megohms in 7 ranges.

i Audio Oscillator TS-382/U

Hewlett-
Packard

Frequency range:
20 cps to 200 kc in 4 bands.
Frequency response:
10 volts into 1000-ohm load, 400-cps
reference, 20-cps =1 db, and 150 kc.
Frequency accuracy:
6 percent.
Frequency stability:
2 percent.
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TABLE 4-8. (Continued)

QTY EQUIPMENT MODEL

MFR CHARACTERISTICS

1 Oscilloscope 0S-46/U

DuMont

Vertical Channel (Y-Axis)
Deflection factor:
Amplifier:
0.1 volt peak~to-peak full scale; or
0.025 peak-to-peak volt/inch (0.009
rms volt/inch).
Direct:
32 to 39 peak-to-peak volt/inch (12 to
14 rms volts/inch).
Input impedance:
Amplifier:
2 megohms, 50 uuf (single-ended);
4 megohms, 40 uuf (balanced).
Direct:
1.5 megohms, 20 uuf (single-ended);
3.0 megohms, 20 uuf (balanced).
Horizontal Channel (X-Axis)
Deflection factor:
Amplifier:
0.3 peak-to-peak volt/inch
(0.1 rms volt/inch).
Direct:
40 to 50 peak-to-peak volt/inch
(15 to 18 rms volts/inch).
Input impedance:
Amplifier:
2.2 megohms, 50 uuf.
Direct:
1.5 megohms, 20 uuf (single-ended);
3 megohms, 20 uuf (balanced).

(a) OSCILLATOR V1A, - Oscillator
V1A is a triode oscillator with a tuned circuit in the
plate-to-grid feedback loop. When switch S1B is in
the FSK position, the tuned circuit consists of L1, C3,
and the capacitors in the FSK keying circuit. The
teletypewriter input at pin 1 of J1 determines which
capacitors of the FSK keying circuit are inserted in
the tuned circuit and therefore determines the fre-
quency of the oscillator. With no current in the tele~
typewriter loop (space condition), voltage divider R11
and an external resistor or R12 applies a negative
voltage across CR2 and CR3 from the -90-volt bias
line causing conduction. With CR2 and CR3-conduct-~
ing, C4 and C5 are placed in the tuned circuit of the
oscillator and the oscillator is tuned to 1575-¢ps.
When the mark current is present in the teletype-
writer loop, the positive voltage developed across
the external resistor or R12 cuts-off CR2 and CR3.

This effectively reémoves-C4 and C5 frém the tuned.

circujt of the oscillator and the oscillator is tuned to
2425 ¢ps. 'In the CW 1KC position, switch S1B re-
moves the capacitors in the FSK keying circuit and
inserts capacitor C8 in the oscillator tuned circuit,
tuning the oscillator to 1 ke. In the CW 1.5KC posi-
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tion, capacitor C9 is inserted in the oscillator-tuned
circuit, tuning the oscillator to 1.5 ke.

() BUFFER AND OUTPUT AMPLI-
FIER. - The output of oscillator V1A is fed to buffer
VIiB. In the FSK position, switch S1A applies a
ground to grid resistor R8. In the two CW positions,
buffer V1B is biased to cutoff through R9 by voltage
divider R10 and R17. The buffer is then keyed by
the CW key line which applies a ground to the junction
of voltage divider R10 and R17, removing the cutoff
voltage from the grid of buffer V1B. The output of
the buffer is fed to the grid of output amplifier V2A
through a band-pass filter which has a rejection
notch at 3 ke. On CW operation, this notch attenu-
ates the second harmonic of 1.5 kc and the third
harmonic of 1.0 kc.. On FSK operation, the second
harmonic of the 1575-¢ps space frequency is attenu-
ated. Potentiometer R19 controls the signal input to
the grid of amplifier V2A. The output of the output
amplifier is fed to the primary of output transformer
T1. The secondary of this transformer is 600 ohms,
center-tapped, which supplies the 600-ohm balanced
output to the sideband generator. Switch S1A and
S1B connect the transformer secondary to the USB
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transmit output line in the CW and FSK positions.
In the OFF position, the switch connects the USB
transmit input line directly to the USB transmit line.

(c) CW BREAK-IN RELAY CIRCUIT. -
The CW break~in relay circuit applies a ground to
the transmit key line whenever the CW key is closed
and maintains this ground through the normal CW
key open intervals of a CW transmission. In the two
CW positions, switch S1D connects the CW and FSK
key line to the CW break-in relay circuit. The relay
circuit operates on a fast attack and adelayed release
principle. This is accomplished by controlling the
grid voltage of V2B from two RC circuits, one with a
short time constant and one with a longtime constant.
In the initial key-up condition. capacitor C13 1s
charged to approximately ~-20 volts by voltage divider
R10 and R17. This voltage maintains V2B in a cutoff
condition and relay K1 is de-energized. When the
CW key is closed, a ground is applied to the CW and
FSK key line and capacitor C13 is discharged through
the small forward resistance of CR4, This removes
the bias voltage from the grid of V2B, the tube con-
ducts, and K1 is energized placing a ground on the
transmit key line. When the CW key is opened, the
ground is removed from the CW and FSK key line,
and capacitor C13 is charged through the high resist-
ance of R16 and R18. When the voltage at the tap of
R18 reaches the cutoff value of V2B, the tube is again
cut off and relay K1 is de-energized, removing the
ground from the transmit key line. The long time
constant of R10, R17, and C13 provides thetime delay
necessary to maintain the transceiver in the transmit
condition during the normal key-open interval of a
CW transmission, When switch S1D is in the OFF or
FSK position, the CW and FSK key line is connected
to the transmit key line. The CW and FSK key line
can then be used as a remote transmit key line.

(d) BFO CIRCUIT. - The bfo circuit
consists of a transistor oscillator and an electronic
switch which disconnects the 100-kc input signal, J2,
from the 100-kc output jack, J3. The bfo operates
only during FSK receive operation. In other modesof
operation, a 100-kc signal from J2 is applied to J3
through A1C5 and switching diode A1CR1. The switch-
ing diode is maintained in a conducting stateby a bias
voltage obtained from voltage divider A1R1 and A1R2,
The d-c path for AICRI1 is through A1R3, R26, R25,
and S1D, In the OFF, CW 1.5KC, and CW 1.0KC
positions, S1D applies a ground to complete the d-c
path of A1CR1. In FSK transmit operation, the d-c
path is completed by the ground on the transmit key
line. On FSK receive operation, +28 volts d-c¢ un-
filtered is applied to the transmit key line through
DS1 and R13. This voltage is applied to the bfo cir-
cuits by oscillator control switch S1D, which cuts off
switching diode A1CR1, thereby, disconnecting J2
from J3, and energizing bfo AlQl. The positive
voltage from S1D is applied to switching diode A1CR1
through a filter network consisting of R25, R26, C14,
C15, and A1R3. This positive voltage is higher than
the peak voltage across AlR2 and switching diode is
maintained in a cutoff condition. The bfoisenergized
by applying the operating voltage through CR5 and
filtering network R27, Clo, A1R4, and A1C4. The
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frequency of the bfo is determined by parallel re-
sonant tank circuit A1L1, AIC9, A1C10, and A1C11
which is in series with the collector of A1Q1. Inductor
Al1L1 is adjusted for a center frequency of 300.550 kc
and front panel control A1C1l1 provides a means of
varying the frequency approximately 1 kc above or
below this center frequency. Oscillation is sustained
by positive feedback from the tap on A1L1l to the
emitter of Al1Ql through A1C7. The output of the
bfo is also obtained from the AlLl tap and fed to J3
through A1C8.

f. AMPLIFIER-CONTROL AM-2062/URC AND

AM-2062A/URC.

Note

Amplifier-Control AM-2062/URC is used in
Radio Set AN/URC-32. Amplifier-Control
AM-2062A/URC is used in Radio Set AN/
URC-32A and 32B.

Amplifier-Control AM-2062/URC and AM~2062A/
URC (audio and control unit) are dual-channel ampli-
fiers which will handle two line inputs or one line
input and one remote input. In normal operation, the
output from one channel feeds the lower-sideband
balanced modulator of the sideband generator, while
the other channel feeds the upper-sideband balanced
modulator of the sideband generator. A speaker
amplifier provides an amplified audio output for the
speaker connections. The basic differences between
the AM~-2062/URC unit and the AM-2062A/URC unit
are as follows: The AM-2062/URC unit has amicro-
phone input, microphone amplifier, and uses two
model 356C-1 line amplifiers. The AM-2062A/URC
unit does not have a microphone input nor micro-
phone amplifier and uses two Line Amplifiers AM-
3198/URC. Both units use an identical speaker am-~
plifier. Figure 4-23 is a block diagram of Amplifier-
Control AM-2062( )/URC with appropriate notations
specifying the differences between the AM-2062/URC
and AM-2062A/URC. The SIDEBAND SELECTOR
switch controls the audio signals during transmission
and reception, With the switch in the LOCAL OFF
position, the microphone amplifier circuits or the
remote audio input are disconnected from the side-
band line amplifiers. This also connects the upper-
and lower-sideband audio line inputs to the line am-
plifiers. With the SIDEBAND SELECTOR in the
USB position, the microphone audio or remote audio
is placed into the upper-sideband line amplifier. This
also selects the upper-sideband audio output from the
sideband generator and applies it to the speaker am-
plifier circuit. The reverse happens when the SIDE-~
BAND SELECTOR is in the LSB position.

The upper- and lower-sideband line amplifiersare
controlled by the upper- and lower-sideband audio
inputs. With the SIDEBAND SELECTOR in the LO-
CAL OFF position, the two sideband amplifiers can
be used either alternately or simultaneously. Assume
the audio input is on the upper sideband. This input
is coupled by transformer T2 and the SIDEBAND
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Figure 4-22. Converter-Monitor CV-730/URC,
Servicing Block Diagram
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1 |
= |
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AMPLIFIER
TRANSFORMER 35601 O+-#0 OFF
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= I
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|
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I
UPPER | 0——# LSB
TRAQ‘;?'OORM _ ! LINE AMPLIFIER
2% ER | OFF 356C-1 OR AM-3I98/URC
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R2 LOCAL }
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L ] !
- |
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__________ 4
1
i
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I
UPPER | 0—y
UPPER SIDEBAND AUDIO FROM THE olsoe .
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LOWER SIDEBAND AUDIO FROM THE oro -
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: R21
I
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NOTES:

I. MICROPHONE AMPLIFIER 356G-1 AND MICROPHONE SPEAKER
INPUT EXIST ON AM-—2062/URC UNIT ONLY AND AMPLIFIER
REMOTE AUDIO INPUT TO RIO EXISTS ON AM-— 356D
2062A/URC UNIT ONLY.

2. LINE AMPLIFIER 356C-I IS USED ON AM—2062/

URC UNIT AND LINE AMPLIFIER AM—3198/URC
IS USED ON AM-2062A/URC UNIT.
Figure 4-23. Amplifier-Control AM-2062/URC or AM-2062A/URC,
Functional Block Diagram
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SELECTOR switch to the upper-sideband line am-
plifier for amplification. The amplified output of the
upper-sideband line amplifier is applied to output
transformer T1. The output of T1 is coupled to the
upper-sideband balanced modulator in the sideband
generator. The gain of the upper-sideband line am~-
plifier is controlled by attenuator R1. The lower-
sideband line amplifier circuits operate in the same
manner as the upper-sideband line amplifier circuits.
When the SIDEBAND SELECTOR is in the UPPER
position, the upper sideband audio is removed from
the upper sideband amplifier and is correctly ter-
minated by R14. The microphone amplifier circuits
or remote audio then is connected to the microphone
amplifier (AM-2062/URC unit) or the remote audio
input is connected directly to the SIDEBAND SELEC-
TOR switch (AM~2062A/URC unit). With the SIDE-
BAND SELECTOR in the LSB position, the lower-
sideband audio is removed from the lower-sideband
line amplifier and correctly terminated by R15; the
microphone amplifier or audio remote circuits are
then connected to the lower-sideband line amplifier.
(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the audio and control
unit.

(a) DETERMINING OVER-ALL PER-
FORMANCE. - The only operating check necessary
is to switch the LOCAL SIDEBAND SELECTOR switch
back and forth between USB and LSB positions, during
system operation using both sidebands. The speaker
(or phones) should produce both sideband signals. If
trouble is suspected in the unit the line amplifiers

NAVSHIPS 93285(B)
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may be interchanged to isolate the faulty upper- or
lower-sideband line amplifier. Use the voltage and
resistance charts located on the schematic diagram
of the audio and control unit (figure 5-121) to trouble
shoot the line amplifiers and speaker amplifier. For
voltage measurements, the audio and control unit
must be connected into a normally operating system.
When measuring resistances, all power must be
turned off and the module under inspection removed
from the chassis. Table 4-9 is a trouble-shooting
table for the AM-2062A/URC Line Amplifiers AM-
3198/URC. Before performing the steps listed in
table 4-9 perform the following test setup procedure
for the line amplifiers.

1. Extend the faulty line amplifier
module on the pendant cable.

2, Position the SIDEBAND SELEC-
TOR switch to the LOCAL OFF position.

3. Adjust the screwdriverline input
gain adjustments (R1 and R2) to their maximum
clockwise position.

4. Connect the audio oscillator and
vacuum-tube voltmeter across pins 11 and 12 of
terminal strip C in the junction box when trouble
shooting the USB module, and pins 1 and 2 of terminal
board C when trouble shooting the LSB module.

5. Adjust the audio oscillator out-
put to 1000 cps and 5.5 millivolts across the 600-chm
input as indicated on the vacuum-tube voltmeter. Use
the AM-2062A/URC unit schematic diagram figure
5-121 and servicing block diagram figure 4-24 as an
aid in performing the trouble-shooting steps listed
in table 4-9.

TABLE 4-9. LINE AMPLIFIER AM-3198/URC TROUBLE SHOOTING CHART

NORMAL

sis ground. Refer to the ini-
tial test setup.

STEP PRELIMINARY ACTION INDIC ATION NEXT STEP
1 Connect the vtvm between the The vtvm indicates approxi- Check input transformer T1;
base of amplifier Q1 and chas- | mately 2.25 mv ac. resistors R1 and R2; and diodes

CR1, CR2, CR3, and CR4.

2 Connect the vtvm between the
collector of amplifier Q1 and
chassis ground.

The vivm indicates approxi-
mately 447 mv ac.

Check amplifier Q1 as directed
in step 7.

If normal indications are ob-
served for step 7, check compo-
nents in Q1 amplifier stage.

3 Connect the vtvm between the
emitter of isolation amplifier
Q2 and chassis ground.

The vivm indicates approxi-
mately 442 mv ac.

Check isolation amplifier Q2 as
directed in step 10.
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TABLE 4-9. (Continued)

NORMAL
STEP PRELIMINARY ACTION INDIC ATION NEXT STEP

4 Connect the vtvm between the The vivm indicates approxi- Check diode peak clippers CR5
base of output amplifier Q3 mately 70 mv ac. and CRS6.
and chassis ground.

Check resistor R24.

Measure d-c voltages to ground
from Q2 emitter and Q3 base to
locate faulty component.

5 Connect the vtvm between the The vitvm indicates approxi- Check output amplifier Q3 as
collector of output amplifier mately 3.88 volts ac. directed in step 16.

Q3 and ground.

6 Connect the vtvm between the The vtvm indicates approxi- Check output transformer T2
OUT jack J2 and chassis mately -31.6 db below nor- for open winding or short cir-
ground. mal indication of step 5. cuit to ground.

7 Reconnect the vtvm across The vtvm indicates approxi- I normal indication was ob-
the IN jack J1 and chassis mately 4.2 mv ac. served for step 1, but indica-
ground. tion for step 7 is not normal,

trouble is in signal compressor
Adjust the audio oscillator Q4 or Q5 or d-c amplifier Q6.
output level to obtain -30- Proceed to step 12.
dbm input (24.5 mv across
600-ohm input). Then connect
the vtvm between the base of
amplifier Q1 and chassis
ground.

8 Connect the vtvm between the The vtvm indicates approxi- When abnormal indications are
collector of amplifier Q1 and mately 820 mv ac. observed for steps 2 and 8,
chassis ground. trouble is located in Q1 am-

plifier stage.

Make d-c voltage checks with
the vtvm to locate faulty com-
ponent,

Replace Q1 if required.

9 Connect the vivm between the The vivm indicates approxi- Check circuit components be-
base of isolation amplifier Q2 mately 820 mv ac. tween Q1 collector and Q2 base.
and chassis ground. Refer to figure 5-121.

10 Connect the vivm between the The vtvm indicates approxi- When abnormal indications are
emitter of isolation amplifier mately 810 mv ac. observed for steps 3 and 10,

Q2 and chassis ground. trouble is located in isolation
amplifier Q2 stage.
Make d~c voltage checks on Q2
terminals, and check component
resistances to locate fault,
Replace Q2 if required.
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NORMAL
STEP PRELIMINARY ACTION INDIC ATION NEXT STEP
11 Connect the vtvm between the The vtvm indicates approxi- Check resistances of compo-
base of output amplifier Q3 mately 130 mv ac, or ap- nents in voltage-divider cir-
and chassis ground. proximately -16 db below cuit between isolation am-
normal indications of step plifier Q2 emitter and output
10, amplifier Q3 base.
12 Connect the vtvm between test The vitvm indicates approxi- Check capacitor C7 and resistor
point TP5 and ground. mately 580 mv ac. R19.
Proceed to step 13.
If normal indication is observed
during step 12, omit step 13 and
proceed to step 15.
13 Connect a 0.05-uf capacitor The vtvm indicates approxi- Perform step 14.
between base of isolation am- mately 32 mv ac.
plifier Q2 and ground. Then
connect the vtvm between
the collector of Q4 and ground.
14 Connect the vtvm between the The vtvm indicates approxi- Make d-c voltage checks at
base of Q4 and ground. mately 1.4 mv ac. emitter and base of Q4 to locate
faulty component. Check tran-
sistor Q4 and replace if neces~
sary.

15 If normal indications are ob-
served for steps 1 through 6, but
not for steps 7 through 11, check
detector diodes CRT and CRS,
d-c amplifier Q6, and compo-
nents located in quad compres-
sor circuit,

16 Connect the vtvm between the The vtvm indicates approxi- Make d-c voltage checks of out-

collector of output amplifier mately 6.3 volts ac. put amplifier Q3 terminals, and
Q3 and chassis ground. make d~c resistance checks of
Q3 circuit components to locate
fault.
Replace output amplifier Q3 if
necessary.
ORIGINAL
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(b) EQUIPMENT AND TOOLS RE-
QUIRED FOR FUNCTIONAL TESTING. - The test
equipment and tools required for testing on the over-
all functional level are Audio Oscillator AN/URM-
127, Electronic Voltmeter AN/USM-143, and Elec-
tronic Multimeter AN/USM-116.
(c) ADJUSTMENTS AND ALIGN-
MENTS. - The following adjustments are to be per-
formed on the audio and control unit line-level adjust-
ments (paragraph 5-2b(5)(a)), speaker amplifier gain
adjustment (paragraph 5-2b(5)(b)), and mike and line
amplifier gain adjustment (paragraph 5-2b(5)(c)).
(2) DETAILED CIRCUIT DESCRIPTION. -
The circuit description is discussed on a module
basis.

Note

Amplifier-Control AM-2062/URC uses Line
Amplifier 356C-1 and Amplifier-Control AM-
2062A/URC uses Line Amplifier AM-3198/
URC. The earlier model Line Amplifier
356C-1 performs adequately except for TTY
and voice independent sideband operation.
Both line amplifier models are discussed.

The AM-2062/URC consists of four modules: the
upper-sideband amplifier, the lower-sideband am-
plifier, the microphone amplifier, and the speaker
amplifier. The AM-2062A/URC consists of three
modules: upper- and lower-sideband amplifiers and
the speaker amplifier (microphone amplifier deleted).

The speaker amplifier module is identical for both
units. Unit AM-2062/URC modules are discussed in
subparagraphs (a) through (d).

(a) UPPER-SIDEBAND LINE AMPLI-
FIER Al 356C-1. - Refer to schematic diagram fig-
ure 5-121. The upper-sideband amplifier is a tran-
sistorized two-stage amplifier. The input stage im-
pedance is a nominal 100 ohms. The audio input is
fed through A1R108 and capacitor A1C101 to the base
of transistor A1Q101. Resistors A1R108 and A1R109
are audio input voltage dividers. A1R109 is amanual
gain control. The base connection operates at aposi-
tive potential and receives some audio feedback
through resistor A1R110 from the amplifier output
circuit. The emitter operates at a positive potential
with respect to the base. Capacitor A1C102bypasses
emitter resistor A1R103 to prevent degeneration,
The collector operates negative with respect to the
base and employs coupling transformer A1T101 as a
load. The output of the coupling transformer feeds
through capacitor A1C103 to the base of output transis-
tor A1Q102. A positive bias to the base of A1Q102
develops through resistor A1R104. The emitter con-
nection to A1Q102 has the highest positive potential
applied to it; therefore, it operates positive with
respect to the base. The emitter is bypassed to
ground by capacitor A1C104 to prevent degeneration
through A1R106 and A1R107. The collector, together
with output transformer A1T102 as its load, operates
negative with respect to the base. The impedance of
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the output winding of transformer A1T102is 500 ohms.
Negative feedback from the collector to the base
through resistor Al1R105 reduces distortion. The
over-all gain of the amplifier is approximately 40 db.

(b) LOWER-SIDEBAND LINE AMPLI-
FLIER A2 356C-1. - The operation of this amplifier
is the same as that for the upper-sideband line am-
plifier.

(c) MICROPHONE AMPLIFIER A3
356C-1. - The operation of this amplifier is the same
as that for the upper-sideband amplifier Al.

(d) SPEAKERAMPLIFIER A4 356D-1. -
The speaker amplifier module provides three watts
output to drive a loudspeaker. The circuit consists
of @201 and Q202 operating class B push-pull. The
value of the input audio is adjusted by A4R205. Input
transformer A4T201 has a split secondary, each half
of which is connected to a separate class B amplifier
consisting of a transistor, a bias resistor, and a
stabilizing resistor.

In operation, each transistor is biased to cutoff
by its bias resistor, A4R201 for A4Q201 and A4R202
for A4Q202. Resistors A4R204, A4R203, and the two
secondary windings of A4T201 connect in series across
the 28-volt supply. Capacitor A4C201 connects atthe
electrical center of these series components, and,
therefore, is charged to a positive 14 volts. The
transistors on one half of the input cycle will try to
add to this charging voltage and on the other half of
the audio input cycle will try to discharge the capaci-
tor. This causes A4Q202 to cut off on one half of the
input audio cycle and A4Q201 to conduct between
emitter and collector. The resultant pulse of current
across A4C201 flows through the load. On the other
input half cycle, A4Q201 cuts off and A4Q202 conducts.
The resultant audio is applied through A4C201 to the
headphones or the output transformer. Resistors
A4R201 and A4R202 produce self-bias to stabilize
the operating points of the transistors during tempera-
ture changes. A one-ampere fuse, A4F201, is pro-
vided in the 28-volt d-c bias supply line.

The AM-2062A/URC modules are discussed in sub-
paragraphs (e) through (g).

(e) UPPER-SIDEBAND AMPLIFIER
AM-3198/URC. - Refer to the servicingblock diagram
in figure 4-23 and the schematic diagram in figure
5-121. The line amplifier functions as a limiter
amplifier consisting of three audio stages, Q1 through
Q3, and three compressor amplifier stages, Q4
through Q6. Diodes CR1 through CR4 act as a vari-
able shunting impedance (the value of the impedance
varies with the audio input signallevel), Compressor
amplifier stages Q4 and Q5 control the conduction of
compressor amplifier Q6, and therefore the biasing
of diodes CR1 through CR4. This in turn controlsthe
audio level applied to the base of Q1.

Under static conditions, with no input signal applied,
no current flows through the diode network (CRI1
through CR4). Under these conditions, the diode net-
work acts as a high-impedance shunt across the
secondary of T1. Under dynamic conditions, audio
applied to the base of Q1 is amplified and coupled to
the base of Q2 (an emitter follower functioning as an
isolation amplifier). Part of the output of Q2 is
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coupled through CT and R17 to compressor amplifier
Q5, while the remaining output is coupled to the audio
amplifier stage, Q3, to be amplified and applied to
the 600-ohm output transformer, T2. Audio from
the top of the T1 secondary is coupled through C1
and R23 to the base of compressor amplifier Q4,
amplified, and coupled to the base of Q5. At the
same time, audio output from isolation amplifier Q2
is coupled to the base of Q5. Both of these signals
are in phase due to the 180-degree phase shift in
both signals. (In the case of the audio output signal
from Q2, the only phase shift is that obtained through
Q1; the emitter follower does not develop a phase
shift. In the case of the audio output from Q4, the
only phase shift developed is that across Q4. There-
fore the two signals applied to the base of Q5 are in
phase and additive.) The output of Q5 is rectified by
diodes CR7 and CR8 (which functions as a voltage-
doubler circuit) and applied as a d-c bias to the base
of Q6. Diodes CRT and CRS8 control the compressor
threshold level of the system by not conducting until
a few tenths of a volt of audio signal is present at the
emitter of Q5. The resultant output of Q6 varies the
bias current through the diode (CR1 through CRA4)
network, varying the effective impedance of this
network, and therefore the audio applied to the base
of Ql. Any audio input signal level high enough to
break the threshold level is partially fed back as an
increased negative bias to the base of compressor
amplifier Q6, increasing the conduction through Q6,
applying a higher forward bias current to diodes CR1
through CR4. This decreases the impedance shunt
across the secondary of T1, applying less audio to
the base of Q1.

Any audio input signal level not high enough to
break the compressor threshold has no effect on the
conduction of Q6, therefore returning the diode net-
work (CR1 through CR4) impedance to its static con-
dition. Under this condition, the diode network acts
as a high-impedance shunt across the secondary of
T1, delivering maximum audio to the base of Ql.

The above shows the limiting action that is ob-
tained in the circuit. Signal peaks of 4 db or more
above the compressor threshold level are limited by
a symmetrical clipper consisting of diodes CR5 and
CR6. Resistor R22 drops the 27.5-volt d-c¢ supply
to 13 volts d-c as determined by the Zener diode
action of CRS.

(f) LOWER-SIDEBAND LINE AMPLI-
FIER A2 AM-3198/URC. - The operation of this am-
plifier is the same as that for the Upper-Sideband
Line Amplifier A1 AM-3198/URC discussed in sub-
paragraph (e).

(g) SPEAKER AMPLIFIER A3 356D-1, -
The operation of this amplifier is the same as that
for Speaker Amplifier A4 356D-1 discussed in sub-
paragraph (d) for the AM-2062/URC.

g. SIGNAL COMPARATOR CM-126/UR. - Sig~-
nal Comparator CM~126/UR (frequency comparator)
compares the reference oscillator frequency with an
external frequency standard. Two comparison meth-
ods are provided. The first method compares a
100-kc reference oscillator frequency with a 100-kc
external standard without interrupting normal opera-
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tion of the AN/URC-32( ) system. The second meth-
od compares an operating frequency with a net con-

_trol frequency standard or any other transmitted

frequency standard such as WWV, The second
method results in interruption of service. A front
panel meter oscillates at the frequency difference
rate between the signals being compared. By count-
ing the number of oscillations during a period of
time, the frequency difference can be determined.
When an operating frequency is compared with a
transmitted frequency standard, the output from the
frequency comparator can be supplied to a speaker.
The frequency differences which are too great to
be indicated on the meter are then heard as a beat
note.

(1) FUNCTIONAL TEST DATA. ~ The fol-
lowing information provides over-all functional test
data and equipment required for the frequency com-
parator.

(a) DETERMINING OVER-ALL PER-
FORMANCE., -~ Malfunctions in the frequency com-
parator can be detected by observing the unit opera-
tion when performing frequency comparison.

1. OPERATING PROCEDURE US-

ING 100-KC EXTERNAL FRE-

QUENCY STANDARD.

a. Turn the front panel GAIN
control to the counterclockwise stop.

b. Turn the front panel FRE-
QUENCY SELECTOR to the 100 KC position,

c. Adjust the METER ZERO
control to obtain a zero reading on the meter.

d. Turn the GAIN control clock-
wise for a reasonable meter deflection.

e. Clock the time (T) required
for the meter to make N complete cycles, and de-
termine the frequency difference using the following
formula. A complete meter cycle is from maximum
on one side to maximum on the other side and back
to the original position.

Frequency difference = lg,—Npar'cs per 106,

where the frequen-

cy is 100 ke.
time in seconds

number of complete meter cycles in T
seconds

For example, when comparing the transmitter-re-
ceiver reference oscillator signal to an external
100-kc frequency standard, the meter completes
one cycle in 10 seconds.

T
N

. 10N _ 1041 _
Frequency difference = T * 15 -

1 part per 106

2. OPERATING PROCEDURE US-
ING A TRANSMITTED FREQUENCY STANDARD. ~
The following procedure is used to determine the ac-
curacy of the transmitter-receiver operating fre-
quency by comparing it to a transmitting station
such as WWV.
a. Tune the receiver to 1 kc
above the transmitting station frequency (WWYV fre-
quencies are 2.5, 5, 10, 15, 20, 25, and 30 mc).
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b. Turn the sideband selector
switch on the audio and control unit to the LSB po-
sition.

¢. Turn the receiver r-f gain
control on the sideband generator to the clockwise
stop.

d. Turn the GAIN control to the
counterclockwise stop.

€. Turn the FREQUENCY SE-
LECTOR switch to the 1 KC position.

f. Turn the GAIN control clock-
wise for a reasonable meter deflection or an audible
beat note from the speaker.

Note

If the frequency difference is too great, the
meter will read zero.

g. Clock the time (T) required
for the meter to make N complete cycles, and de-
termine the frequency difference using the following
formula. A complete meter cycle is from maximum
on one side to maximum on the other side and back
to the original position.

Frequency difference = %,I—fparts per 106

T = time in seconds

N = number of complete meter cycles in T sec-
conds

f = frequency of transmitting station (WWV) in
megacycles

Example: When the receiver is tuned to 1 kc above
WWV at 10 mec, the meter completes 30 cycles in a
period of 30 seconds.
. N _
Frequency difference = -,f,—f-s- 30x10 - 0.1 partper
10

If the operation of the frequency comparator indi-
cates that the unit is malfunctioning, conventional
trouble~shooting procedures using the servicing
block diagram figure 4-25, schematic diagram fig-
ure 5-122.
The following conditions must exist when making
the voltage measurements:
FREQUENCY SELECTOR switch in OFF posi-
tion.
Input voltage at J4-10 must be +130 volts dec.
Input voltage at J4-1, 2 must be 6.3 volts ac.
(b) EQUIPMENT REQUIRED FOR
FUNCTIONAL TESTING. ~ The ME-26A/U is neces-
sary for testing on the over-all functional level.
(c) ADJUSTMENT AND ALIGNMENTS. -
The only adjustments necessary for proper operation
of this unit are included as part of the operating pro-
cedures.
(2) DETAILED CIRCUIT DESCRIPTION. -
Refer to schematic diagram figure 5-122. The fre-
quency comparator compares two frequencies by in-
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jecting them into a mixer and metering the differ-
ence output. The frequency selector switch has
three positions: OFF, 100 KC, and 1 KC. In the
OFF position, no signals are fed to the mixer, and
the LSB audio output from the transmitter-receiver
sideband generator is fed to the audio and control
unit. In the 100 KC position, a 100-kc signal from
the frequency generator is fed to one grid of the
mixer, and a 100-kc signal from an external stand-
ard is fed to the other grid of the mixer through a
gain control. In the 1 KC position, a 1-kc signal
from the frequency generator is fed to one grid of
the mixer, and the LSB audio from the sideband
generator is fed to the other grid of the mixer
through a gain control. In the 1 KC position, the
LSB audio input is disconnected from the audio and
control unit and is replaced with the output from the
mixer. The output of the mixer also is fed to a
meter connected to the plate of the mixer. The d-c¢
plate voltage of the mixer is balanced out by apply-
ing an equal voltage to the opposite side of the meter
from a voltage divider. Due to the damping of the
meter movement, the meter responds only to small
difference frequencies of the mixer.

h. CONTROL-POWER SUPPLY C-2691/URC. -
Control-Power Supply C-2691/URC (handset adapter)
permits local or remote operation of Radio Set AN/
URC-32( ) using the dynamic handset for local oper-
aticn and Radio Set Control C-1138/UR plus a dy-
namic headset for remote operation. Local or re-
mote operation is selected by the HANDSET switch
on the front panel.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional
test data and equipment required for the handset
adapter.,

(a) DETERMINING OVER-ALL PER-
FORMANCE. ~ If the handset adapter is suspected of
malfunction use handset servicing block diagram fig-
ure 4-26 and schematic diagram figure 5-124 as aids
in performing conventional trouble-shooting proce-
dure on the unit. Use a vtvm (ME-26A/U) to isolate
the malfunction to a component part of the unit,

(b) EQUIPMENT REQUIRED FOR
FUNCTIONAL TESTING. ~ The test equipment re-
quired for testing on the over-all functional level
consists of a vivm (ME-26A/U).

{c) ADJUSTMENTS AND  ALIGN-
MENTS. - No adjustments or alignments are re-
quired for this unit.

(2) DETAILED CIRCUIT DESCRIPTION. -
Refer to schematic diagram figure 5-124. The hand-
set adapter supplies transmitter/receiver audio in-
put, audio output, and key line control to either a
local handset or a remote control. In the LOCAL
position, HANDSET switch S1 connects the audio
output from the receiver to the handset and connects
the audio output from the handset to the transmitter.
In local operation, the key line is comnected to the
normally open contacts of relay R1 which ground the
key line when the handset push-to-talk button is de-
pressed. A 12-volt power supply supplies power for
relay K1 and the handset microphone. In the RE-
MOTE position, HANDSET switch S3 connects the
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Figure 4-26. Control-Power Supply C-2691/URC,
Servicing Block Diagram
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audio output from the receiver to the remote control
and connects the audio output from the remote con-
trol to the transmitter. In remote operation, the key
line and 12 volts from the handset adapter power
supply are connected to the remote controls.

i. DYNAMIC HANDSET H-169/U AND CORD
CX-1846A/U. - Dynamic Handset H-169/U and Cord
CX-1846A/U (dynamic handset) consists of a noise-
canceling dynamic microphone incorporating a tran-
sistor amplifier, a dynamic receiver, and a push-to~-
talk switch., It is directly interchangeable with Navy
51007A carbon handset. The dynamic handset has
the same plug connections, output impedance, and
output level as the Navy 51007A carbon handset but
has an improved audio quality. The dynamic handset
is supplied with a 51-inch cord terminated with a
AN-3106-145-5P connector.

(1) FUNCTION TEST DATA. - The follow-
ing information provides over-all functional test data
and equipment required for the dynamic handset.
The transmitter and receiver units of the dynamic
handset are sealed plug-in units and cannot be re-
paired. When either the receiver, the transmitter,
or the push-to-talk switch is suspected of malfunc-
tion, the items should be replaced.

(2) DETAILED CIRCUIT DESCRIPTION. ~
Refer to schematic diagram figure 5-126. Both the
transmitter and receiver are sealed plug-in units.
The transmitter consists of a noise-canceling dy-
namic microphone and transistor amplifier. The
receiver is a standard 600-ohm dynamic telephone
receiver. The push-to-talk button applies 12 volts
to a push-to-talk relay coil and closes the transmit-
ter circuit. Since the 12-volt supply operates the
transistor amplifier circuit of the transmitter, it is
important that the polarity indicated on the schematic
be observed.

j., POWER SUPPLY PP-2154/U. - Power Sup-
ply PP-2154/U (low-voltage power supply) provides
several outputs of relatively low voltage. The volt-
age outputs are 12,6 volts ac; an unfiltered d-c output
of +28 volts; a partly filtered output of +28 volts; and
one filtered d-c output each of -90, +28, +130, and
+250 volts.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the low-voltage
power supply.

(a) DETERMINING OVER-ALL PER-
FORMANCE. - The trouble most likely to occur in
the low-voltage power supply is a blown fuse. Use
servicing block diagram (figure 4-27) and schematic
diagram (figure 5-125) as a guide when trouble
shooting the low-voltage power supply. Ensure that
voltage measurements obtained agree with the sche~
matic diagram. If trouble is suspected in the recti-
fiers, remove the applied power, and disconnect the
unit. Check the forward and reverse resistance of
the diodes with a vivm (ME-26A/U) in the RX1 scale.
The forward resistance should be 5 ohms, and the
reverse resistance should be infinite on the RX1
scale.

(b) EQUIPMENT REQUIRED FOR
FUNCTIONAL TESTING. - The test equipment re-
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quired for testing on the over-all functional level
consists of a vivm (ME-26A/U).

(¢c) ADJUSTMENTS AND ALIGN-
MENTS. - No adjustments or alignments are re-
quired for this unit.

(2) DETAILED CIRCUIT DESCRIPTION, -
Refer to servicing block diagram 4-27 and to sche-
matic diagram figure 5-125. The a-c input voltage
is applied to the primary of transformer T1 through
S1. The secondary of the transformer is connected
to the rectifier circuits. As shown in the block dia-
gram, the power transformer supplies all the recti-
fier circuits. Schematic diagram, figure 5-128
shows the actual connection of the transformer
secondary to the rectifiers. The +250-volt supply
uses a full-wave bridge rectifier and a choke input
filter. The +130-volt supply is connected to the cen-
ter tap of the +250-volt supply and contains an LC
filter. Indicator light DS1 is tied across the 12.6-
volt a-c¢ supply. The unfiltered +28-volt supply is
taken directly across the full-wave rectifier diodes
CR6 and CR'7. The partly filtered +28-volt supply is
taken across a one-section LC network. The fil-
tered, regulated +28-volt d~c supply is isolated from
the other 28-volt d-c supplies by diode CR8. This
prevents C4 and C6 from discharging into the low
impedance of the other supplies. After passing
through an RC filter, the output voltage is clamped by
Zener diode CRQ which conducts when the voltage
across it rises above 27 volts d-c. The -90-volt
supply uses a half-wave rectifier with an RC filter.

k. ELECTRONIC EQUIPMENT AIR COOLER
HD~-347/U. - Electronic Equipment Air Cooler HD-
347/U (blower) is a centrifugal blower capable of
delivering 125 cfm of air at a pressure equivalent to
1.83 inches of water. Refer to schematic figure
5-130. The blower is driven by a direct-coupled
115/230-volt single-phase induction motor. Termi-
nal board jumpers are provided for operation on 115
or 230 volts. The air input to the blower is through
an air filter located on the front of the blower. The
blower includes a normally open dpst switch S1
which is actuated by air pressure. The contacts of
the air pressure switch close when the pressure in
the output chamber of the blower is equivalent to
0.85 inch of water and remain closed until the pres-
sure drops below this value. These contacts are
used as interlocks in the primary power to the sys-
tem, Jumper connections on terminal board TB1
allow the blower to be operated on 115 or 230 volts
ac. Connections are to be made as shown on sche-
matic diagram 5-127 for the required voltage
operation.

1. POWER SUPPLY PP-2153/U. - Power Sup-
ply PP-2153/U (high-voltage power supply) supplies
high voltages to the system. The voltages are the
2000 volts dc at 500 ma and the 400 volts dc at 80
ma. Both of the voltages are used in the power am-
plifier unit. The unit consists of two bridge recti-
fiers, protective fuses and an interlock circuit.

(1) FUNCTIONAL TEST DATA. - The fol-
lowing information provides over-all functional test
data and equipment required for the high-voltage
power supply.
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(a) DETERMINING OVER-ALL PER-

FORMANCE. -
| WARNING '

Voltages dangerous to life (2000 volts dc)
are present throughout the high-voltage
power supply, and no attempt should be
made to service the unit with the power ap-
plied. All capacitors in the unit should be
discharged with a high-voltage shorting rod
before touching any of the components.

The trouble most likely to occur in the high-voltage
power supply is a blown fuse. Use the servicing
block diagram figure 4-28 and schematic diagram
figure 5-123 when performing trouble shooting on the
high-voltage power supply. I trouble is suspected in
the rectifiers, remove the applied power and discon-
nect the wunit. Discharge all capacitors with the
shorting rod. Check the forward and reverse resist-
ance of the diode rectifiers with a vivm (ME-26A/U)
in the RX1 scale. The forward resistance should be
5 ohms and the reverse resistance should be infinite
on the RX1 scale.

(b) EQUIPMENT REQUIRED FOR
FUNCTIONAL TESTING. - The test equipment re-
quired for testing on the over-all functional level
consists of a vtvm (ME-26A/U).

(c) ADJUSTMENTS AND ALIGN-
MENTS, - No adjustments or alignments are re-
quired for this unit.

(2) DETAILED CIRCUIT DESCRIPTION, ~
Refer to servicing block diagram figure 4-28 and the
schematic diagram figure 5-123. The 115-volt ac
{or 230-volt ac) input is applied to the high-voltage
transformer T1 through the high-voltage relay Kl1.
The output of the transformer is coupled to the two
rectifier bridges which are connected in series to
provide 2000- and 400-volt d-c output. The 400-volt
d-c supply consists of CR1 through CR12 connected
in a conventional full-wave bridge rectifier circuit.
Capacitors C5 through C16 are connected across the
diodes to distribute the inverse voltage more equally
across the diodes. During the charge recovery time,
each capacitor presents a similar low impedance to
the transient voltage to distribute an equal voltage
across each diode-capacitor pair. The output is
fused by F2 and filtered by inductor L2 and resistor
R1. The 400 volts is connected to the power ampli-
fier through the junction box (J-1007/U). The 2000-
volt d-c¢ supply consists of CR13 through CR44, con-
nected in a conventional full-wave bridge rectifier
circuit. Capacitors C17 through C48 are connected
across the diodes and serve the same function as
capacitors C5 through C16. The output is filtered by
inductor L1 and capacitors C1 and C2. Fuse F3 pro-
tects the circuit, and resistors R2, R3, and R4 are
bleeders. Capacitor C3 is placed across the high-
voltage secondary of transformer T1, and capacitor
C4 across the low-voltage secondary of T1 to present
a sufficiently low impedance to the switching tran-
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sient voltage to reduce the peak to a safe peak in-
verse voltage value. As shown on the schematic
diagram (figure 5-123), the power transformer can
be wired for 115- or 230- volt single-phase input.
Relay K1 applies the input voltage to the power
transformer T1 when the power amplifier plate
power is switched on.

4-4. CHECKOUT PROCEDURE FOR RADIO SET
AN/URC-32( ) AND ANTENNA COUPLER
GROUP AN/SRA-22.

a. GENERAL. - This checkout procedure is
written for the technician who is somewhat familiar
with the AN/URC-32( ), at least to the point of being
able to tune the equipment properly for its various
modes of operation in SSB, ISB, AM, CW, and FSK.
If the following step-by-step procedure is adhered to,
the technician can determine whether or not his
equipment is functioning properly.

Failure of the AN/URC-32( ) to give correct indi-
cations as set forth in the following steps may indi-
cate a failure and should be investigated further by
the technician. This is not a POMSEE but should be
used as a quick check to aid the technician in local-
izing the troubles in the equipment.

I any of the following checks fail to give satis-
factory results, the nature of the check being per-
formed should indicate to the technician which unit or
units of the transceiver are at fault, Refer to the
appropriate section of this technical manual for
further aid in localizing the trouble.

b. INITIAL SETTING OF FRONT PANEL

CONTROLS.
(1) Power Supply PP-2154/U.
(a) ON-OFF switch. OFF
(2) Control-Power Supply C-2691/URC.
(a) HANDSET switch. LOCAL
(3) Signal Comparator CM-126/UR.
(a) FREQUENCY
SELECTOR switch. OFF
(4) Amplifier-Control AM-2062( )/URC.
(a) SIDEBAND
SELECTOR switch. LSB
(b) MIC GAIN switch. Fully CCW
(5) Converter-Monitor CV-730/URC.
(a) OSC CONTROL

switch. OFF
(b) OUTPUT switch. OFF
(c) METER MULTR

switch. +8 db
(d) XMIT-REC-CW

TEST switch. REC

(¢) MONITOR switch. USB XMIT
(6) Amplifier-Converter-Modulator AM~
2064/URC.
(a) AM-SSB switch. SSB
(b) TUNE-LOCAL-EX~

TERNAL CONTROL switch. LOCAL
(c) EXCITER RF GAIN

control. Fully CCW
(d) RECEIVER RF GAIN

control, Fully CW
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(e) Meter switch. AGC-TGC
(7) Converter-Oscillator CV-731/URC.
(a) BAND CHANGE

switch. BAND 2 .
(b) Frequency counter. 5.0010 mc
(8) Radio Frequency Amplifier AM-2061/
URT.

(a) FIL OFF-TUNE-

OPERATE switch. OPERATE
(b) PLATE switch. OFF
(c) Band switch. 2.0 to 3.7
(d) DRIVER TUNE

control, Fully CCW
(e} PA TUNE control. Fully CCW

(9) Antenna coupler remote control unit.

(a) LOAD/ANT switch. LOAD
(b) REFLECTED-FOR-
WARD switch. FORWARD

1000

(¢) CAPACITOR switch. Shunt 1

(d) COIL switch. Center

(e) TAP switch. Center

(f) Coil dial. 100

(g) Tap dial. 100

c¢. BLOWER INTERLOCK SWITCH.

(1) Turn the low-voltage power supply (PP-
2154/U) ON-OFF switch to the ON position.

(2) The blower motor should start, and
after a slight delay, the red power indicator lamp
should glow, indicating the closure of the air inter-
lock switch which energizes the low-voltage power
supply.

(3) If lamp fails to glow after the blower is
energized, check the air filter as it must be kept clean.

(4) If the indications in step (2) are normal,
block the air intake to the transceiver by placing a
sheet of paper or cardboard over the air intake filter
which is located directly below the low-voltage power
supply at the bottom of the rack mount. When the
air passage through the filter is thus blocked, the
red power ON indicator lamp on the low-voltage
power supply should extinguish, although the blower
will continue to run,

(5) Remove the air blockage. The power
or indicator lamp should light.

(6) If the proper indications mentioned in
steps (4) and (5) can not be obtained, the air interlock
switch is probably defective, and further investiga-
tion will be necessary.

d. LOW-VOLTAGE MEASUREMENTS.

(1) Place the meter switch on the sideband
generator (AM-2064/URC) in the -90 position. The
meter should indicate approximately 40 db.

(2) Repeat step (1) for the +130 and +250
meter switch positions.

e. FREQUENCY ACCURACY CHECK OF REF-

ERENCE OSCILLATOR AND SMO.

Note
Allow a warmup period of approximately 15
minutes before making the following fre-

quency accuracy check.

ORIGINAL

NAVSHIPS 93285(B)

T

Paragraph
4-4b(6)(e)

(1) Depress the OPERATE-TUNE switch on
the frequency generator (CV-731/URC) to the TUNE
position, and note the AFC meter indication of the
frequency generator. The meter should indicate zero
(midscale position).

(2) Release the OPERATE-TUNE switch to
the OPERATE position and again note the AFC meter
indication. The AFC meter should indicate either to
the right or left of midscale position, This deviation
from midscale may be from a fraction of a dial
division to a maximum of 90 ua. The meter needle
should be steady and free of jitters.

(3) If the reading on the AFC meter ex-
ceeds 90 ua or is unstable, one of the following mod-
ules may be defective: the SMO, the frequency
divider, the sidestep oscillator, or the reference
oscillator. Refer to Converter Oscillator-CV-~731/
URC trouble-shooting section (paragraph 4-3c¢) of
this technical manual.

Note

When setting up an operating frequency on
the frequency control group, after locking
the dial on the desired frequency, always
momentarily depress the OPERATE-TUNE
switch to ensure proper lock in of the SMO.

(4) Make sure the frequency counter dial
should be set for 5.0010 mc as set forth in paragraph
4-4b(7)(b).

(5) Listen for a 1-kc audio tone at the dy-
namic handset. If WWV can be received in the equip-
ment location, a 1-kc audio tone should be audible at
the dynamic handset. This is due to hetrodyning of
WWYV carrier frequency against the reinserted car-
rier frequency of the AN/URC-32( ). Any frequency
deviation of the 1-kc tone will be indicative of the
frequency error of the AN/URC-32( ) plus a slight
error due to doppler shift of the receiver carrier.

(6) Turn the FREQUENCY SELECTOR
switch on Signal Comparator CM-126/UR to the 1KC
position, and adjust the METER ZERO and GAIN con-
trol to provide a visual sweep on the meter. If the
AN/URC-32( ) is on frequency, a slow steady sweep
should be obtained on the meter. This sweep indi-
cates the AN/URC-32( ) frequency error in cycles
per second at the received frequency, in this case
WWV at 5.000 mc, For example, if a sweep of 1 cps
is obtained, this would indicate an error of 1 cycle
at 5 mc. However, if a comparison is made against
WWV at 10.0000 (dial reading at 10.0010 mc), the
sweep on the CM-126/UR should increase to 2 cps
because at 10.000 mc, there would be an error of
2 cycles.

Note
A formula for computing the frequency dif-
ference between the AN/URC-32( ) and the
transmitted frequency standard is given in
paragraph 4-3c(1)(a)4.
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f. CONVERTER-MONITOR CV-730/URC UNIT

CHECK.

(1) Turn the FREQUENCY SELECTOR
switch on the CM-126/UR to the OFF position.

(2) Turn the MONITOR switch on the CV-
730/URC to USB REC position.

(3) Turn the OSC CONTROL switch on the
CV-T730/URC to the FSK position.

(4) Tune in an FSK signal on the AN/URC-
32( ) by adjusting the FREQUENCY CHANGE control
on Converter~Oscillator CV-731/URC,

(5) Vary the BFO control on the CW and
FSK unit (CV-730/URC). (This should charge the
frequency of the audible signals at the dynamic
handset.)

(6) Turn the XMIT-REC-CW TEST switch
on the CV-730/URC to XMIT.

(7) Advance the OUTPUT control on the
CV-730/URC, and ensure that the FSK oscillator will
provide over 70 db output indication on the monitor
meter.

(8) Turn the OSC CONTROL switch on the
CV-730/URC to CW 1KC and the XMIT-REC-CW
TEST switch to CW TEST.

(9) Advance the OUTPUT control to ensure
a monitor meter indication of greater than 0 db out-
put from the CW oscillator.

(10) Intermittently key at a CW rate. The
transmitter should remain keyed (green XMIT light
remains on) between key rate., I not, adjust CW
KEYING RELEASE TIME potentiometer, under the
CV-730/URC dust cover, for a fallout time of ap-
proximately 0.5 second.

(11) Repeat steps (8) through (10) for the
OSC CONTROL switch set for CW 1,5KC.

(12) Turn the OSC CONTROL switch on the
CV-1730/URC to the OFF position.

(13) Return the XMIT-REC-CW TEST
switch to REC.

g. RADIO FREQUENCY AMPLIFIER AM-2061/
URT UNIT CHECK.

(1) Turn the TUNE-LOCAL-EXTERNAL
CONTROL switch on the AM-2064/URC to the LO-
CAL position,

(2) Turn the EXCITER RF GAIN control
on the sideband generator (AM-2064/URC) fully
CCW.

(3) Turn the PLATE switch on the power
amplifier (AM-2061/URT) to the ON position.

(4) Turn the XMIT-REC-CW TEST switch,
on the CV-731/URC, to the XMIT position. An in-
dication of 150 ma static plate current should be ob-
served on the PLATE CURRENT meter of the power
amplifier. I this value of plate current is not pres-
ent, adjust the PA BIAS potentiometer (located behind
the button just above the DRIVER TUNE control) to
obtain the 150-ma static plate current.

(5) Alternately operate PL NO. 1/TEST and
PL NO. 2/TEST switches on the power amplifier.
Observe the indications presented on the PLATE
CURRENT meter. The readings should be between
60 and 90 ma in each instance. If this result is not
obtained, change the PA tubes to obtain a closer
balance,
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Note

The power amplifiers (AM-2061/URT) of
Radio Sets AN/URC-32A and AN/URC-32B
have screen-voltage adjustment potentiome-
ters located on the back panel and adjust-
ment of these controls may deem the re-
placement of the PA tubes unnecessary.

(6) Unkey the transmitter and turn the
PLATE switch to the OFF position.

Note

If 4CX-250R or 7580W tubes are not avail-
able, then 4X-150B tubes may be used for
power amplifiers in an emergency. If 4X-
150B tubes are used, set the PA BIAS con-
trol to obtain 100 ma of static plate current
with no drive into the power amplifier.

h. R-F TUNER MODULE GAIN CHECK.

(1) Set the BAND CHANGE switch on the
frequency generator (CV-731/URC) to BAND 1, and
set the frequency dial to 1.7000 mec.

(2) Turn the TUNE-LOCAL-EXTERNAL
CONTROL switch, on the sideband generator (AM-
2064/URC), to TUNE and the meter switch to RF
OUT EXCITER.

(3) Throw the CW TEST switch on the
CV-730/URC to the XMIT position.

(4) Advance the EXCITER RF GAIN control
on the sideband generator to ensure a minimum of
40 db output as indicated on the unit meter.

(5) Unkey the transmitter and turn the
BAND CHANGE switch on the frequency generator
(CV-731/URC) to the band 2 position.

(6) Key the transmitter and turn up the
EXCITER RF GAIN control on the sideband generator
and ensure that a minimum of 40 db output is again
obtained.

(7) Repeat steps (5) and (6) for BAND
CHANGE switch settings of 3 and 4.

(8) After checking band 4 output on the low
end, leave the exciter keyed, and rotate the FRE-
QUENCY CHANGE control, on the CV-731/URC,
across the entire band to ensure a minimum of 40 db
output.

(9) Check bands 1, 2, and 3 at the high end
also.

(10) Unkey the transmitter.

i. SIDESTEP OSCILLATOR CHECK.

(1) Turn the BAND CHANGE control, on
the CV-T31/URC, to BAND 4 ADD 3. As each 1-kc
step is added, the AFC meter should deflect by ap-
proximately one small increment of the scale. This
indicates the proper operation of the sidestep oscil-
lator.

(2) An alternate method of checking the
sidestep oscillator is to tune in some received signal,
on band 4, that will result in a tone at the dynamic
handset or speaker.
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(3) Change the BAND CHANGE control and
ensure that the received tones change in frequency
by 1 ke each time the BAND CHANGE switch setting
is changed.

j. OVER-ALL TRANSMIT OPERATION CHECK.

(1) Tune the transmitter for USB operation,
to a frequency near the middle of band 1, into the
built~-in dummy load.

(2) With the carrier inserted (TUNE-LO-
CAL-EXTERNAL CONTROL switch on the AM-2064/
URC in the TUNE position), ensure that a 500-watt
output can be obtained with 450~ to 500-ma PA plate
current.

(3) Reduce the power output to 125 watts
with the EXCITER RF GAIN control, and turn the
TUNE-LOCAL-EXTERNAL CONTROL switch to LO-
CAL position.

(4) Turn the AM-SSB switch to SSB posi-
tion, The power output should now drop to zero
watts.

(5) Return the XMIT-REC-CW TEST switch
on the CV-730/URC unit to REC position.

(6) Turn the meter switch on the AM-2064/
URC to the AGC-TGC position.

(7 Key the transmitter with the dynamic
handset (H-169/U). Speak into the dynamic handset
in normal voice tones and advance the MIC GAIN
control on the AM-2062( )/URC until the meter on
the AM-2064/URC indicates in the upper position of
the red scale on average voice peaks. At this time,
the power output meter on the PA should swing to
approximately 300 watts on voice peaks.

(8) Switch the SIDEBAND SELECTOR
switch on the AM-2062( )/URC to LSB position and
repeat steps (1) through (7).

(9) Turn the MIC GAIN control fully CCW
and the REFLECTED-FORWARD switch on the an-
tenna coupler control unit to FORWARD 100 watts.

(10) The TUNE-LOCAL-EXTERNAL CON-
TROL switch on the AM-2064/URC should be in
LOCAL position,

(11) Advance the EXCITER RF GAIN con-
trol fully CW,

(12) Cover the mouthpiece of the dynamic
handset and key the transmitter, observe the output
power meter. No output indicates that the LSB mod-~
ulator is balanced properly.

(13) Repeat steps (9) through (12) with the
SIDEBAND SELECTOR switch in USB position. This
completes the checkout of the line amplifiers, modu-
lators, TGC, r~f tuner module, and PA on band 1.
It is only necessary now to tune the transmitter on a
carrier frequency to check bands 2, 3, and 4. On one
of these frequencies, check the transmitter for proper
operation in AM, FSK, and CW modes of operation.

Note

In AM operation, for rated power output the
carrier power should indicate about 125
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watts without modulation. While checking
the FSK mode of operation, patch a teletype~
writer signal into the transmitter, and with
the sidetone switch in the ON position, you
should hear the FSK oscillator tones change
from 1575 cps to 2425 cps in the headphones
when inserted in the phone jack on the AM-
2062( )/URC,

k. RECEIVER SENSITIVITY CHECK. -If all
the previous checks give normal indications, the
transceiver is probably in good condition. If the
sensitivity of the receiver is in doubt, a quick check
may be made by feeding a signal from R-F Signal
Generator AN/URM-25F into J11 (receiver input
jack), of the frequency generator (CV-731/URC).
One or two microvolts input should result in a clear
audible tone at the dynamic handset or phone jack.

1. ANTENNA COUPLER GROUP AN/SRA-22

CHECK.

(1) Place the TUNE-OPERATE switch of
the remote control unit to TUNE position.

(2) Run the coil and tap to the low end stops
by placing the COIL and TAP switches to the MIN
position.

(3) Adjust COIL and TAP dials for a null
indication on the respective meters. If calibration
is correct, both dials should read approximately 70.

(4) Place COIL and TAP switches to MAX
position, and adjust dials for a null on the respective
meters. The COIL dial should read approximately
540 and the TAP dial should read approximately 470.

(5) Return both COIL and TAP dials to 100.

(6) Make sure the SERIES-SHUNT switch is
in the SHUNT position.

(7) Starting from position 1 on the CAPACI-
TOR switch, increase one step at a time through po-
sition 12. At each switch position, the capacitor run
light (located below the SERIES-SHUNT switch)
should come on momentarily and go out as the
capacitor run motor cuts off.

(8) At CAPACITOR switch position 12,
place the SERIES-SHUNT switch to SERIES position.

(9) Return the CAPACITOR switch through
the 12 positions in descending numerical order to
position 1, and watch the capacitor run light for an
indication of capacitor tuning.

(10) I all coupler motors tune properly,
tune the transmitter on a frequency and load the an-
tenna as per tuning charts. If the antenna and cou-
pler operate satisfactorily, the reflected power
should tune out below 10 watts with 500 watts of for-
ward power,

m. COUPLER MONITOR CU-737/URC CHECK.

I a Coupler Monitor CU-T37/URC is also used in
the system, manually tune this unit for minimum
reflected power as per instructions in the Technical
Manual for Antenna Coupler Group AN/SRA-22 Nav-
Ships 93628.
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SECTION 5

MAINTENANCE

5-1. FAILURE, AND PERFORMANCE AND OPER-
ATIONAL REPORTS

Note

The Bureau of Ships no longer requires the
submission of failure reports for all equip-
ment. Failure reports and performance and
operational reports are to be completed for
designated equipments (refer to Electronics
Installation and Maintenance Book, NavShips
900,000) only to the extent required by ex-
isting directives. All failures shall be re-
ported for those equipments requiring the
use of failure reports.

5-2. PREVENTIVE MAINTENANCE

This section of the manual (together with the
Maintenance Standards Book) provides comprehensive
preventive maintenance information. The tuning, ad-
justments, and instructions for each of the ten basic
units comprising the Radio Set AN/URC-32( ) are
given here. The organization of this data is similar
to the organization used in section 1 through 4; that
is, the data for the J-1007/U is presented first, then
that for the AM-2061/URT, etc. Paragraph 5-3,
Repair, is organized in the same manner,

All equipment schematics, interrack diagrams,
connection diagrams, and power supply schematics
are included at the end of section 5.

a. MAINTENANCE STANDARDS. - For infor-
mation on maintenance standards and procedures,
reference standards procedures, and periodic sched-
ule charts, refer to the Maintenance Standards Book
NavShips 93285.42A, for Radio Set AN/URC-32( ).

b. ALIGNMENT AND ADJUSTMENT. - This
section provides alignment and adjustment procedures
and instructions required for units of Radio Set AN/
URC-32( ). Each alignment or adjustment proce-
dure lists the test equipment required to perform
that procedure. The special tools and cables sup-
plied with Radio Set AN/URC-32( ), are included in
Electrical Equipment Maintenance Kit MK-447/URC-
32 and listed in table 1-4 and illustrated in figure
5-1. These special tools and cables are required for
the performance of alignment and adjustment pro-
cedures.

Note

Retracking should be performed only when
it has been established that misalignment
(mistracking) is the cause of abnormal op-
eration.

Figure 5-1. Electrical Equipment Maintenance Kit MF-447/URC-32
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| WARNING l

Application of power to Radio Set AN/URC-
32( ) results in high voltages which are
dangerous to life, Observe all safety pre-
cautions.

Note *

All units of the AN/URC-32() which re-
quire filament and plate power should be
turned on at least 15 minutes prior to any
alignment to allow components to reach a
stable operating condition.

(1) RADIO FREQUENCY AMPLIFIER AM-
2061/URT. - The equipment necessary for perform-
ing alignment and adjustment of Radio Frequency
Amplifier AM-2061/URT (power amplifier) unit con-
sists of Electronic Multimeter AN/USM-116, neu-
tralizing capacitor wrench (part of the MK-447/
URC-32 service repair tool kit), and a special align-
ment test circuit. The alignment test circuit must
be fabricated using a pair of 220-uf r-f chokes, a
0.01-uf capacitor, and a 1N67 diode. A schematic of
the test circuit connected to the vtvm (AN/URC-116)
and to power amplifier DRIVER TUNE variable grid
coil L4 is shown in figure 5-100.

| WARNING |

Voltages dangerous to life are present in
this unit. Exercise extreme care whileper-
forming alignments and adjustments.

(a) BIAS VOLTAGE ADJUSTMENT. -
To adjust the bias voltage, with no drive applied,
place the FIL OFF-TUNE-OPERATE switch in the
OPERATE position and depress PLATE switch to key
and adjust the PA BIAS screwdriver adjustment on
the front panel of the power amplifier for a 150-ma.
indication on the PLATE CURRENT meter.

(o) NEUTRALIZATION ADJUST-
MENT. - To neutralize the power amplifier proceed
as follows:

1. Make sure that PLATE switch is
in the OFF position and that FIL OFF-TUNE-OP-
ERATE switch is in the FIL OFF position.

2. Remove the rear cover of the
power amplifier (paragraph 5-3a(2)(b)if), and con-
nect the alignment test circuit to coil 14 as shown on
figure 5-100.

Note

At 24 megacycles, the ground strap and bus
bar are part of the inductance of 1.4, There-
fore, solder the special test circuit leads as
near the ends of the ground strap and bus
bar as possible.
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3. Replace the rear cover and feed
the alignment test circuit output leads through the
unit air hole to the vivm. Use the 1-volt d-c scale
on the vtvm.

4. Remove the dust cover and the
high-voltage fuse from the associated high-voltage
power supply.

3. Connect the associated exciter
output to the power amplifier output (J2) and energize
the power amplifier filament supply by placing the
FIL. OFF-TUNE-OPERATE switch in the TUNE
position.

6. Tune the associated exciter for
carrier output at 24 megacycles.

7. Removethe front panel, and using
the neutralizing capacitor adjustment, adjust neu-
tralizing capacitor C12 to the maximum clockwise
setting.

8. Key the associated exciter, and
adjust its r-f gain control for maximum output.

9. Adjustthe PA TUNE and DRIVER
TUNE controls for maximum voltage output on the
vtvm.

10. Using the neutralizing capacitor
adjustment wrencﬁ adjust C12 for null indication on
the vtvm.

11. Place FIL OFF-TUNE-OPER-
ATE switch in FIL OFF position, and remove the
special test circuit and replace the rear cover.

12. Replace thefront cover and test
for proper neutralization by keying the system to full
power output (500 watts) at 24 megacycles, and note
that maximum r-~f forward power and a dip in power
amplifier plate current occur simultaneously as L10
(PA TUNE) is adjusted through resonance.

13. Neutralization now is complete
and should be repeated whenever new final tubes are
installed.

(c) POWER AMPLIFIER TUBE BAL-
ANCE. - To balance the power amplifier tubes, pro-
ceed as follows:

1. Key the unit without drive, and
adjust bias control potentiometer R19 for 150-ma
total plate current.

2. Apply drive for a 400-ma total
power amplifier plate current.

3. Operate the PL NO. 1 and PL
NO. 2 switches to determine tube balance. Adjust
screen tap switches S11 and S12 (figure 5-23), as
needed, to reduce the tube currents within 10 ma of
each other.

4. Remove the drive, and readjust
PA BIAS control for an indication of 150-ma on the
PLATE CURRENT meter.

(d) ALC ADJUSTMENT. - To adjustthe
automatic load control circuit proceed as follows:

1. Turn the ALC screwdriver ad-
justment on the front panel to the extreme clock-~
wise.

2. Using a 1000-cps CW tone, load
the power amplifier into a 50-ohm dummy load for
maximum output.

3. Connect the vtvm (AN/URM-116)
across the 50-ohm dummy load.

5-1



Paragraph
5-2b(1)(d)4

NAVSHIPS 93285(B)

AN/URC-32
MAINTENANCE

Figure 5-2. Typical Application of Module Tray and Extension Cable

4, Advance the ALC screwdriver
adjustment in the counterclockwise direction until
the vtvm indication decreases to 160 volts.

(¢) POWER AMPLIFIER FILAMENT
VOLTAGE CHECK. - Tube life is materially short-
ened if correct filament voltage is not maintained on
V3 and V4.

1. Place the FIL OFF-TUNE-OP-
ERATE switch in TUNE position (do not key).

2. Measure the filament voltage at
the 6.0-volt test jack located on the front panel.

3. If readings of 5.7 to 6.0 volts
ac are not obtained consistently, change the input tap
wiring to the power amplifier filament transformer,
T1, to bring the filament voltage within range. (Re-
fer to figure 5-101.)

(2) CONVERTER-OSCILLATOR CV-1731/
URC. - The equipment necessary to perform align-
ment and adjustment of Converter-Oscillator CV-
731/URC (frequency generator) is listed in table 4-5.
Refer to schematic diagram figure 5-101 and use as
a guide when performing the frequency generator ad-
justments and alignments. Each module or subas-
sembly requiring adjustment or alignment is con-
sidered separately. Alignment of some of the mod-
ules requires use of extension cables and extension
boards (figure 5-3). Use an r-f probe with the vitvm

5-2

or oscilloscope whenever measurements of r-f sig-
nals or potentials are made.

I WARNING l

Voltages dangerous to life are present in
this unit. Exercise care while performing
adjustment and alignments.

(a) R-F TUNER MODULE ALIGN-
MENT. - Refer to paragraph 5-2a(3)(c) for removal,
replacement, and mechanical alignment of the r-f
tuner module. If the module has just been replaced
in the unit, the mechanical alignment procedure must
be performed before proceeding to step 1.
1. R-F AND I-F CIRCUIT ALIGN-
MENT, TRANSMIT FUNCTION. - On the sideband
generator, set the TUNE-LOCAL-EXTERNAL CON-
TROL switch to TUNE position and the meter switch
to RF OUT EXCITER position. During the following
adjustments, control the signal level in the r-f tuner
module so that at final peak adjustment, the meter
on sideband generator reads not more than 20 db.
Key the equipment to transmit condition.
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Figure 5-3. Typical Application of SMO Subassembly Extension Board

a. Refer to schematic diagram
figure 5-103. Shunt Z2 and Z5 to ground through
8200-ohm resistors at J2 and J4 respectively. Set
band 1 frequency dial to 1.900 mec, and adjust slugs
of 725, 71, Z2, 73, 74, Z5, 76, Z14, and Z21 for
maximum indication on meter (keeping indication at
approximately 20 db with EXCITER RF GAIN). Ad-
just the slugs in the order listed.

b. Set BAND CHANGE switch
to BAND 2 (leaving FREQUENCY CHANGE control
set as above}. Remove the 8200-chm resistors from
J2 and J4, and peak slugs of Z7, Z8, Z15, Z18, Z19,
720, 722, and T1 (in that order) for maximum read-
ing on M1 (keep indication at approximately 20 db
with EXCITER RF GAIN control).

¢. Setthe BAND CHANGE switch
to BAND 3 ADD O position, and peak slugs of Z28,
79, 710, Z16, and Z23 (in that order) using same in-
dication and control as above.

d. Set BAND CHANGE switch
to BAND 4 ADD 0 positior, and peak slugs of Z26,
727, 729, 730, 711, Z12, 213, Z17, and Z24 (in that
order) using same indication and control as above.

Note

During slug adjustments of 726, Z27, Z28,
729, and 730 (bands 3 and 4), check r-f
voltage at J11 with the vtvm (ME-26A/U)
and r-f probe. If it is difficult to obtain 2.5
volts at this point, some of these slugs may
be adjusted to the wrong harmonic of the
SMO frequency. Readjust slugs to obtain
peak vtvm indication at point where slug is
farthest into coil.

ORIGINAL

e. Setthe FREQUENCY CHANGE
control so BAND 1 frequency dial shows 3.500 mec,
and replace the 8200-ohm resistors from J2 and J4
to ground. Set BAND CHANGE switch to BAND 1.

f. Peak trimmer capacitors of
725, 71, 7.2, 73, Z4, Z5, 26, Z14, and Z21 (in that
order) for maximum meter indication of sideband
generator. Using same reference, peak reading and
gain control as in steps a through d. Remove 8200-
ohm resistors.

g. Set the BAND CHANGE
switch to BAND 2, and peak trimmer capacitors of
Z7, Z8, 715, Z18, Z19, 720, and Z22 using same
reference peak reading and gain control as in steps
a through d.

h B h. Set BAND CHANGE switch
to BAND 3 ADD 0 position, and peak trimmer capac-
itors of 728, 79, Z10, Z16, and Z23 (in that order).
Set BAND CHANGE switch to BAND 2, and peak C176.

i. Set BAND CHANGE switch to
BAND 4 ADD 0 KC, and peak trimmer capacitors of
727 (C129 located at top of can; do not peak C91 at
this time), Z26, Z29, 730, Z11, Z12, Z13, Z17, and
724 (in that order). Set BAND CHANGE switch to
BAND 3, and peak C9.

j. The above alignment pro-
cedure may have to be repeated to obtain proper
tracking across the band.

2. R-F AND I-F CIRCUIT ALIGN-

MENT, RECEIVE FUNCTION. - Since all of the tuned
circuits used in receive function are also used in
transmit function, except T2, align as in paragraph
5-2b(2)(d)3. Unkey and adjust T2 for maximum noise
or signal_. Receiver alignment is also complete.
(b) REFERENCE OSCILLATOR -MOD-

ULE ALIGNMENT. - Refer to schematic diagram
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Figure 5-4. Converter-Oscillator CV-731/URC, R-F Tuner Module, Alignment Points

figure 5-109. Before alignment, allow equipment to
warm up for 15 minutes. Remove reference oscil-
lator module from chassis (paragraph 5-3a(3)(d) and
connect through extension cable to chassis. Remove
cover, and replace with special accessory cover
which has access holes (for alignment purposes only),
While cover is removed, short the collector of Q5
to ground.

Ry

PSS

Do not attempt alignment with cover re-
moved. Distributed capacity provided by
the cover is part of the capacity of tuned
circuits., Do not make any adjustment of L1
in the 3.0-mec crystal oscillator circuit at
this time. This adjustment is to be made
only as a system adjustment. Align only
after all trouble analysis indicates neces-
sity.

1. Connect R-F Signal Generator
AN/URM-25F through a blocking capacitor to base of
Q6. Connect oscilloscope vertical inputto Q7 emitter
and horizontal input to Q9 emitter. Monitor the
frequency with communications receiver, and set the
r-f signal generator to 3.100 mec, 0.1 volt. Adjust
Cllfor a five-lobe Lissajous pattern onoscilloscope.
Adjust r-f signal generator output to keep oscillo-
scope presentation on screen.

5-4

2. Set r-f signal generator to 2.900
mec (monitored in communications receiver), and ad-
just C26 for the five-lobe Lissajous pattern.

3. Set r-f signal generator to 3.0
me, 0.1 volt, and check that oscilloscope presents
5-to-1 Lissajous pattern. Repeat steps 1 and 2, if
necessary, moving r-f signal generator frequencies
closer to 3.0 mec until the circuit divides frequency
by five over the widest possible bandwidth (centered
on 3.0 mec).

4. Connect the r-f signal generator
and move the oscilloscope vertical input connection
from Q7 emitter to pin F of P1. Set the r-f signal
generator to 620 kc, and adjust C17 for a six-lobe
Lissajous pattern on the oscilloscope.

5. Set r-f signal generator to 580
ke, and adjust C30 for six-lobed Lissajous pattern
on oscilloscope.

6. Set r-f signal generator to 600
ke, and check that oscilloscope presents 6-to-1
Lissajous pattern. Repeat steps 4 and 5 if necessary
moving signal frequencies closer to 600 kc until the
circuit divides by six over the widest possible band-
width (centered on 600 kc).

7. Remove r-f signal generator
connections, and remove short from Q5 collector.
Check with oscilloscope for 5-to-1 frequency divi-
sion from Q7 emitter to Q9 emitter and for a 6-to-1
division from Q9 emitter to pin F of P1. Measure
2.4-mc and 100-kc outputs at P1 with r-f vtvm. Out-
puts should measure 1.0 to 1.5 volts rms. Remove
special cover, and replace regular cover. Replace
module on chassis, and secure with captive screws.
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Figure 5-5. Converter-Oscillator CV~731/URC,
Reference Oscillator Module,
Alignment Points

(c) SIDESTEP OSCILLATOR MODULE
ALIGNMENT. - Refer to schematic diagram in
figure 5-104.

1. Place the frequency generator
BAND CHANGE switch to BAND 3 ADD 1 KC.

2. Connect a vtvm (2.5-volt a-c
scale) to test point J2.

3. Adjust C21, T2, and L2 for maxi-
mum indication on vtvm.

(d) 0.1-KC TUNING MODULE ALIGN-
MENT. - Refer to figure 5-6A.

Note

This module is used on Radio Set AN/
URC-32B only. A Radio Set AN/URC-32B
which is known to be in normal operating
condition is required for alignment of the
0.1-ke tuning module. Power output is not
required.

1. Connect the 0.1-kc tuning mod-
ule to Module Extender Cable CX-11051/URC-32,
and connect the CX-11051/URC-32 to the 0.1-kc
tuning module main chassis jack on Radio Set
AN/URC-32B.

2. Adjust the AN/URC-32B for the
transmit mode of operation. The power amplifier
output is not required,

3. Set the TUNE-LOCAL-EXTER-
NAL CONTROL on Amplifier~-Converter-Modulator
AM~2064/URC to the TUNE position. Set the meter
control to the RF OUT EXCITER position,

4. Turn the EXCITER RF GAIN con-
trol to the maximum clockwise position,

CHANGE 2

NAVSHIPS 93285(B)

Paragraph
5-2b(2)(c)

v3 c2i Ji V4‘~ J2 L2 T2
i

i

3

Figure 5-6. Converter-Oscillator CV-731/URC,
Sidestep Oscillator Module,
Alignment Points

5. Adjust Ti1, T2, L1, T3, and L7
for maximum outf)_ut indication on the AN-2064/URC
meter. While performing this procedure, reduce the
EXCITER RF GAIN control such that the output in-
dication remains about midscale or less.

6. Adjust the AN/URC-32B for the
receive AM mode of operation. Set the meter control
on the AM-2064/URC to the AGC-TGC position and
the TUNE-~-LOCAL-EXTERNAL CONTROL to the
LOCAL position.

7. Connect Signal Generator AN/
URM-25F to the receiver antenna, J11 on CV-731/
URC. Set the CV-731/URC and the AN/URC-25F to
2,000.000 kc. The output from the AN/URC-25F
should be great enough to produce a slight age
voltage on the AM-2064/URC meter.

8. Adjust L2 for peak indication
on the AM-2064/URC meter.

Note

The 0.1-kc tuning module should be allowed
to warm up for approximately 30 minutes
before performing the following crystal cali-
bration procedure.

9. Connect Frequency Meter AN/
USM-26 (frequency counter) to the center tap of T2
(see figure 5-6A).

10. Set 0.1-kc tuning module se-
lector switch 31 to 0, and adjust C35 for a frequency
counter reading of 213.000 kc.

11. Set selector switch S1 to 1, and
adjust C29 for a frequency counter reading of 212.900
ke.
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12. Set selector switch S1 to 2, and
adjust €28 for a frequency counter reading of 212.800
ke.

13. Set selector switch S1 to 3, and
adjust C27 for a frequency counter reading of 212,700
ke.

14, Set selector switch S1 to 4, and
adjust €26 for a frequency counter reading of 212,600
ke,

15. Set selector switch S1 to 5, and
adjust C25 for a frequency counter reading of 212,500
ke.

16. Set selector switch S1 to 6, and
adjust C24 for a frequency counter reading of 212.400
ke.

17, Set selector switch S1 to 7, and
adjust €23 for a frequency counter reading of 212,300
ke.

18. Set selector switch S1 to 8, and
adjust C22 for a frequency counter reading of 212.200
ke.

19. Set selector switch S1 to 9, and
adjust C21 for a frequency counter reading of 212.100
ke.

20. The alignment of the 0.1-kc tun-
ing module is now complete. Disconnect all test
equipment from the module,

(e) STABILIZED MASTER OSCILLA-
TOR MODULE ALIGNMENT. Refer to paragraph
5-3a(3)(b) for removal and replacement of the stabil-
ized master oscillator module (SMO). Use sche-
matic diagram figure 5-107 as a guide while per-
forming alignment of the SMO.

1. INTERPOLATION OSCILLATOR
AND MASTER OSCILLATOR. Refer to paragraph
5-3a(3)(e) for removal and replacement of interpola~
tion oscillator (IO) and master oscillator (MO).

a. Monitor the IO frequencies
in a communications receiver to determine when the
next pad is switched into the circuit in the following
procedure. Connect the frequency counter to pin F
of J8. Short A2J2 to ground.

b. Leave the IO shaft Oldham
coupler on the shaft.” Turn the IO shaft counterclock-
wise to lower the frequency. Set the IO at 645.4,
641.4, 637.4, 633.4, and 629.4 kc +100 cps, and re-
cord the frequencies of the frequency counter. If the
error at 645.4 kc is more or less than that at 629.4
ke, adjust A5L2 (through hole A in the IO cover) to
divide the error evenly between these two points.
Near zero error should occur at 633.4 ke.

¢c. Check the IO frequency for
625.4, 621.4, 617.4, 613.4, and 609.4 kc +100 cps.
If the error at 625.4 kc differs from that at 609.4 ke,
adjust ASL7 (through hole B in the IO cover) to divide
the error evenly between these two points. Near
zero error should occur at 617.4 ke.

d. Check the IO frequency for
605.4, 601.4, 597.4, 593.4, and 589.4 ke +100 cps. If
the error at 605.4 kc differs from that at 589.4 ke,
adjust A5L12 (through hole C in the IO cover) to di-
vide the error evenly between these two points.
Near zero error should occur at 597.4 kc.
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e, Check the IO frequency for
585.4, 581.4, 577.4, 573.4, and 569.4 kc +100 cps.
If the error at 585.4 ke differs from that at 569.4 ke,
adjust AS5L17 (through hole D in the IO cover) to
divide the error evenly between these two points.
Near zero error should occur at 577.4 ke,

f. Check the interpolation os-
cillator frequency for 565.4, 561.4, 557.4, 553.4, and
549.4 kc 100 cps. If the error at 565.4 kc differs
from that at 549.4 ke, adjust A5L22 (through hole E
in the IO cover) to divide the error evenly between
these two points. Near zero error should occur at
557.4 ke.

g. Recheck the IO frequency at
645.4 kc; remove short from A2J2 to ground,

2. R-F TUNER SUBASSEMBLY
ALIGNMENT. - If complete alignment is necessary,
remove SMO from chassis, and connect through ex-
tension cable.

a. Turn SMO coupler (on IO
shaft) clockwise to the low end stop. Check that the
r-f tuner subassembly rack post on the underside of
the SMO module is set about 1/16 of an inch from the
bottom of the SMO chassis. If not, loosen clamp
(between gear plates) on gear, driving the rack and
place in this position. Tighten clamp.

b. Couple communications re-
ceiver loosely to J13, and set MO to 2.206 mc using
communications receiver as frequency monitor.

Note

An alignment tool is provided in the SMO.
The brass end is for alignment of FL.1 of r-f
tuner subassembly. The plastic end is for
alignment of all other transformers and
filters.

c. Short A2J2 to ground and place
a-¢c vtvm at J13. Set r-f tuner module (not r-f
tuner subassembly) to 1.906 mc. Adjust Z1 for maxi-
mum reading (1.9 to 3 volts rms).

d. Connect d-c vtvm at J2, and
adjust L3 for maximum negative indication.

e, Couple communications re-
ceiver to pin 1 of V2 at a frequency of 21.1 mc. Tune
Z4 and Z5 for maximum signal on communications
receiver.

f. Place the vtvm (AN/USM-143)
at J4 pin A; adjust slugs of Z2 and Z3 for maxi-
mum a-c¢ indication. Touch up L3 and slugs of Z4
and Z5 for maximum a-c indication.

g. If FL1 (of this subassembly)
has been replaced, peak FL1 input-and output adjust-
ments (located on bottom of chassis below XV2).

h. Set MO frequency to 3.806
mec. Set r-f tuner module to 3.506 mec, and adjust
trimmer capacitor of Z1 for maximum a-c indication
at J13. Adjust trimmers of Z2, 73, 74, and Z5 for
maximum a-c indication at J4 pin A.
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Note i. The above steps may have to
be repeated to obtain proper tracking across the
The r~f tuner module must be set 300 kc band. j. Remove meters. The r-f

below SMO frequency in order to align Z1, tuner subassembly now is aligned.
only. The remaining alignment points are 3. I-F MIXERS SUBASSEMBLY
independent of r-f tuner module setting. ALIGNMENT (MODEL A AND MODEL B SMO). -
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Figure 5-6A. Converter-Oscillator CV-731/URC, 0.1-Ke Tuning Module CV-1749( )/UR; Alignment Points
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Remove SMO, and connect through extension cable to
chassis. Remove i-f mixers subassembly and con-
nect to SMO through extension board.

a. Connect an a-c vtvm (AN/
USM-143) to terminal A of J4; adjust A3T1 for maxi-
mum indication.

b. Loosely couple the commu-
nications receiver to J13 of SMO. Turn interpolation
oscillator coupler to produce interpolation oscillator
frequency of 573.4 kilocycles as monitored in the
communications receiver. Adjust the end points of
A3FL1 (by selection of A3C5) for maximum a-c indi-
cation on the vtvm.

c¢. Remove meter, Replace i-f
mixers subassembly and SMO.

4, I-F MIXER SUBASSEMBLY
ALIGNMENT (MODEL C SMO). - Remove SMO and
connect through extension cable to chassis. Remove
i-f mixer subassembly and connect to SMO through
extension board.

a. Connect an a-c vtvm (AN/
USM-143) to terminal A of J4 on signal i-f amplifier
subassembly.

b. Adjust A3T1 for maximum
indication on the vtvm. Remove meter.

c¢. Replace i-f mixers subas-
sembly and SMO.,

5. 4-KC SPECTRUM GENERATOR
ALIGNMENT, Loosely couple communications re-
ceiver antenna to J13 of SMO.

a. Connect a d-c vtvm to A7J2
(see figure 5-T) in the reference i-f amplifier board,
set the IO frequency to 645.4 k¢ (monitored in com-
minications receiver), and adjust A6T1 for minimum
voltage at A7J2.

b. Set the IO frequency to 549.4
ke, and adjust A6T1 for minimum voltage at ATJ2.

€. Repeat steps a and b until
the voltage indications are within 10 percent of each
other.

6. REFERENCE I-F AMPLIFIER
SUBASSEMBLY ALIGNMENT.

a. Disconnect the coaxial leads
at terminals B and C of J9, and inject a 455-kc signal
from an r-f signal generator through a series 22K
resistor.

b. Connect a d-c vitvm to A7J2
(see figure 5-7) and increase the amplitude of injec-
tion signal until the agc voltage at A7J2 starts to
decrease (point of agc threshold).

c. Using the nonmetallic end of
the alignment tool, adjust ATT1, A7L2, and ATT2 for
a dip in agc voltage. As each transformer is tuned,
decrease the amplitude of the injection signal so that
tuning adjustments are made just above agc thres-
hold.

Note
There are two possible tuning points on each
transformer. Use the tuning point with the

slug farthest into the coil.
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7. SIGNAL I-F AMPLIFIER SUB-
ASSEMBLY ALIGNMENT (MODEL A SMO). - Refer
to schematic diagram figure 5-105. Remove signal
i-f amplifier subassembly, and connect to SMO
through extension board. To remove the subassem-
bly, swing out the unit directly above the frequency
generator and insert a Phillips screwdriver through
the access holes at the top of SMO module to remove
the screws holding the signal i-f amplifier board.
The screw on the far right of the board can be re-
moved with an offset Phillips screwdriver.

a. Remove the straps across
E1-E2 and E3-E4 on SMO module, and insert a 0-25
d-c¢ milliammeter in each location. Connect the
positive terminals of the meters to E1 and E3. Un-
solder the leads to AFC meter on front panel of the
frequency generator, and connect a 0-1 milliampere,
zero-center milliammeter in its place to act as a
differential meter. Connect vtvm for d-c operation
at A2J2 of signal i-f amplifier subassembly. Un-
solder coaxial lead from pin L of J4, and short pin
L to ground.

b. Disconnect the coaxial cable
at terminal A of J4 (or remove i-f mixers subassem-
bly), and inject a 455-kc +50-cps signal from R-F
Signal Generator URM-25F through a series-con-
nected 1000-ohm resistor and 0.1-uf capacitor. To
obtain this degree of accuracy, the r-f signal genera-
tor must be calibrated against a known standard.
Adjust level of injected signal to a value that causes
a slight decrease in agc voltage at A2J2 (point of agce
threshold) and output current indication appears on
the output meters.

¢. Adjust A2R3 for mechanical
center. Make sure that the oven has been on for at
least five minutes, remove oven cover, adjust A2L1
for minimum indication on the meter across E1-E2,
and adjust A2L2 for minimum on the meter across
E3-E4. Repeat these adjustments twice.

Jz Ji

i HECHANLAL
FiLTER

SR

Ti

L2

Py

Figure 5-7. Converter-Oscillator CV-731/URC,
SMO Module, Reference I-F Amplifier
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d. Recheck the agc voltage, and
if necessary, adjust the level of the injected signal
to bring the agc voltage to just below threshold.

e. Adjust A2T1, A2T2, A2T3,
and A2L3 for minimum agc voltage. Repeat at least
once; then repeat adjustment of A2L1 and A2L2 in
step c.

f. Change the injection fre-
quency to 465 kc, and adjust the level to obtain an in-
dication on the meters across E1-E2 and E3-E4.

g. Adjust A2L1 for maximum
on the output meter across E3-E4. Adjust the in-
jection level to keep this maximum below 8.0 milli-
amperes.,

h. Change the injection fre-
quency to 445 ke, and adjust A2L2 for maximum on
the output meter across E1-E2. Adjust the injection
level to keep this maximum below 8.0 milliamperes.

i. Repeat steps f, g, and h at
least twice. - - B

j. Set the injection frequency to
455 ke, 50 cps at a level of 10,000 microvolts. Ad-
just A2R3 for equal currents in the output meters
across E1-E2 and E3-E4. Use the zero-center meter
connected in place of the AFC meter for the final
adjustment of A2R3. The resulting currents on the
output meters should be not more than 10 milli-
amperes with the injection level set at 100,000 mi-
crovolts and not less than four milliamperes with
the injection level set at 1000 microvolts. I the
final currents (at balance) for 1000 microvolts are
greater than 7.0 ma, the tuning frequencies in steps
f and h must be moved closer to 455 ke, (447 and
483 kc) and the tuning procedure must be repeated
until the final currents at balance are within the
limits specified. Similarly, if the currents at bal-
ance for 1000 microvolts are less than 4 ma, the tun-
ing frequencies must be moved farther from 455 kc
(433 and 467 kc), and the tuning procedure must be
repeated until the currents at balance are within the
limits specified.

k. Set injection frequency to 457
ke at a level of 10,000 microvolts., Check for a dif-
ference reading of no less than 4 milliamperes be-
tween the two 0-25 milliammeters. Set injection
frequency to 453 kc at a level of 10,000 microvolts.
Check for a difference reading of no less than 4
milliamperes., If difference of 4 milliamperes can-
not be obtained, repeat steps £, g, and h with tuning
frequency moved closer to 455 ke (447 kcand 463 kc).

Note

There may be two possible tuning points on
A2L1 and A2L2; use the tuning point with the
slug farthest in from the top ot the can.

1. Remove power from the fre-
quency generator and remove the test meters. Re-
place jumpers on E1-E2 and E3-E4, and reconnect
the AFC meter. Replace oven cover, and replace
signal i-f amplifier subassembly in the SMO. Re-
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move short from pin L of J4, and reconnect coaxial
lead to pin L. Replace coaxial lead connection to pin
A of J4 (replace i-f mixers subassembly).

8. SIGNAL I-F AMPLIFIER SUB-
ASSEMBLY ALIGNMENT (MODEL B AND MODEL C
SMO). - Remove signal i-f amplifier subassembly
and connect to SMO through extension board. To re-
move the subassembly, swing out the unit directly
above the frequency generator, and insert a Phillips
screwdriver through the access holes at the top of
the SMO module to remove the screws holding the
signal i-f amplifier board. The screw on the far
right of the board can be removed with an offset
Phillips screwdriver.

a. Remove i-f mixers subas-
sembly., Connect a d-c vtvm across resistor A2R25.

b. Disconnect the coaxial cable
at terminal A of J4, and insert a 462.5-kc =50 cps
signal at 10 mv output from R-F Signal Generator
URM-25F through a series-connected, 1000-ohm re-
sistor and 0.l1-uf capacitor. Short ATJ1 test jack to
ground to disable the reference i-f amplifier input to
the discriminator. To obtain this degree of accu-
racy, the r-f signal generator must be calibrated
against a known standard. Adjust A2L1 for a maxi-
mum reading on d-c¢ vtvm.

c. Set the frequency of the r-f
signal generator to 447.5 k¢ at 10 mv output; check
against a known standard. Disconnect a d-c¢ vtvm
from A2R25 and connect across A2R26. Adjust A2L2
for a maximum indication on d-c vtvm.

d. Repeat adjustments of A2L1
and A2L2 at least once.

Note

When performing steps e and f, note which
coil adjustment produces the highest reading
on the d-c vtvm.

e. Set frequency of the r-f sig-
nal generator to 462.5 kc at 10 mv output, and check
against a known standard. Connect d-c vtvm across
A2R26, and adjust A2L1 for maximum reading on d-c
vtvim.

f. Set frequency of r-f signal
generator to 447.5 at 10 mv output, and check against
a known standard. Adjust A2L2 for maximum read-
ing.

g. Set frequency of r-f signal
generator to 455 kc at 10 mv output, and check
against a known frequency standard. The reading
on the d-c¢ vtvm should be zero., I d-c vtvm indi-
cates unbalance, adjust r-f signal generator fre-
quency until balance is obtained (zero on d-c vtvm).
Check r-f signal generator frequency at point of
balance. The frequency of r-f signal generator
should be no more than plus 100 cps or minus 50 cps
from 455 kc. If frequency unbalance exceeds above
limits, reset frequency of r-f signal generator to 455
ke at 10 mv output, and check against a known stand-
ard. Readjust A2L1 or A2A2, whichever had pro-
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duced the higher d-c vtvm reading in steps e and i,
for a maximum indication. -

h, Set r-f signal generator fre-
quency at 455 kc at 10 mv output through the 1000-
ohm resistor and 0.1-uf amplifier board. Short A2J3
to chassis ground to disable signal i-f amplifier
board. Connect d-c vtvmm across A2R28 and A2R29.
Adjust A2T4 for balance (zero) as indicated on d-c
vtvm.

i, Resistor A2R24 is selected
to set gain of signal i-f amplifier for 1 volt rms out-
put as measured at test jack A2J1 with an input sig-
nal of 5 microvolts. Remove R2R24 and replace with
a 100-ohm potentiometer adjusted to maximum re-
sistance. Set r-f signal generator to 455 kc, reduce
output to agc threshold, and check tuning of T3 as
indicated by minimum agc voltage at test jack A2J1.
Remove and measure potentiometer, and select a
resistor for A2R24 equal to, or slightly higher than,
that measured.

j. Replace i-f mixers subas-
sembly. Remove all meters and all grounds applied
in the procedure. Replace signal i-f amplifier sub-
assembly.

) 9. AFC METER AMPLIFIER SUB-
ASSEMBLY METER BALANCE ADJUSTMENT
(MODEL B AND MODEL C SMO). - Refer to sche-
matic diagram figures 5-106 and 5-107.

a. Loosen the two captive
screws, and lower the front panel of the frequency
generator, connect a wire or test lead from test jack

A2J2 Ji3 A2J1

& &
4KC SPECTRUM :
GENERATOR
SUBASSEMBLY \
{PLUG IN) \
&
I-F MIXER T
SUBASSEMBLY ———""] * el
{(PLUG IN) ~ »
p
INTERPOLATION e
AMPLIFIER
SUBASSEMBLY <
(PLUG IN)
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ATJ2 of the stabilized master oscillator to the chas-
sis, Connect another wire or test lead from test
jack A2J2 of the stabilized master oscillator to the
chassis.

b. Adjust A8R1 until AFC me-
ter reads center scale (zero reading).

¢. Remove the wire or test lead
from test jacks A2J2 and A7J2.

d. Swing front panel into posi-
tion, and secure with the two captive screws.

10. REPLACEMENT ALIGNMENT
PROCEDURE FOR STABILIZED MASTER OSCILLA-
TOR. - Refer to paragraph 5-3a(3)(h)2. for replace-
ment of the SMO, and perform the fallowing align-
ments each time the SMO is replaced.

a. Connect the SMO to the chas-
sis through an extension cable, and apply power to
the equipment. Short A2J2 to ground (see figure
5-8).

b. Allow a five-minute warmup.
Connect vtvim (with r-f probe) to J13 (see figure
5-8).

¢. Manually move the r-f tuner
subassembly slug rack through its range, and leave
at a position which produces maximum a-c voltage
indication on the vtvm.

d. Tighten clamp on master os~
cillator shaft.

e. Using fingers, turn gear
train so master oscillator shaft moves in clockwise
direction until gear train reaches end stop. Check

R-F TUNER
(CONSTRUCTED ON MODULE)

IF SIGNAL AMPLIFIER
SUBASSEMBLY

(PLUG IN)

Ja

REFERENCE I-F
AMPLIFIER

SUBASSEMBLY
(PLUG IN)

MASTER OSCILLATOR
SUBASSEMBLY
(PLUG IN)

ATJI2

Figure 5-8. Converter-Oscillator CV-731/URC, SMO Module Alignment Points
and Subassembly Location
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the master oscillator frequency on communications
receiver by clipping antenna lead to slug rack or
loosening coupling to J13. The master oscillator
frequency should be 1990 ke 5 ke.

f. ¥ master oscillator fre-
quency is more than 1995 or less than 1985 kc, loosen
the master oscillator shaft clamp, and adjust to 1990
kc with screwdriver in slotted end of master oscil-
lator shaft. Retighten shaft clamp.

g. Temporarily replace the in-
terpolation oscillator subassembly, taking care to
mesh gears and align plug pins properly. Tighten
captive screws on interpolation oscillator.

h. Turn coupler oninterpolation
oscillator shaft, until master oscillator frequency is
2.0 mc. Mark matching index points on the coupler
and interpolation oscillator cover, and turn coupler
counterclockwise exactly 160 turns. The master
oscillator frequency should be 4.0 mc. If not, adjust
A1L2 (trimmer adjustment hole in gear plate end of
master oscillator can).

i. Recheck master oscillator
frequency at 2.0 mc by turning coupler exactly 160
turns clockwise. If master oscillator frequency is
not 2.0 me, loosen master oscillator shaft gear, and
adjust master oscillator shaft for 2.0 me. For small
adjustments, this may be done by inserting small
shaft screwdriver between gear plates and into side
of slotted shaft.

j. Repeat steps h and i until
master oscillator frequency range is exactly 2.0 mc
with exactly 160 rotations of the interpolation oscil-
lator shaft coupler.

k. Set master oscillator at 2.0
mec.

1. Insert a piece of insulated
wire into one of the holes in the interpolation oscil-
lator cover, and clip the communications receiver
antenna to outside of insulation. Determine the in-
terpolation oscillator frequency by tuning the re-
ceiver from 549.4 to 645.4 kc. With the master os-
cillator at 2.0 mec, the desired interpolation oscil-
lator frequency is 645.4 ke.

m. If interpolation oscillator is
not at 645.4 ke, move the interpolation oscillator to
one side, disengage gears, and increase frequency by
turning coupler clockwise 15 degrees for each 4 kc
of frequency displacement from the 645.4 kc point,
For example, if the interpolation oscillator fre-
quency is 585.4 ke, the frequency displacement is 60
ke, or fifteen 4-kc increments. This requires 15
degrees times 15 increments, or 225 degrees of
clockwise rotation of the shaft.

n. The interpolation oscillator
frequency should now be 645.4 kc with master os-
cillator set at 2.0 kc. Make a pencil mark on the
coupler, and rotate the coupler in both directions to
the point where the oscillator frequency changes (as
noted in receiver). Make a pencil mark on the inter-
polation oscillator cover corresponding to a mark on
the coupler at each of these points; then set the
coupler to a point midway between these points.
Move the interpolation oscillator back into its orig-
inal position. Check that the gears are engaged, and
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tichten the captive screws. Remove short from
A2J2.

o. Turn SMO through its fre-
quency range (2 to 4 kc) observing AFC meter on
front panel of the frequency generator (cv-131/
URC). Note the amount of deflection of the meter
from zero {(center scale). If the interpolation oscil-
lator is in the proper position with respect to the
master oscillator, the average deflection either side
of zero should be equal across the band. If the
average deflection is concentrated to one side or the
other, the master oscillator should be disengaged by
loosening master oscillator shaft gear. Turn shaft of
master oscillator slightly in the direction that causes
the AFC meter to move toward a balance condition.
That is, if the average deflection is concentrated to
the right, turn the master oscillator shaft so that the
meter deflection moves to the left. Tighten the
master oscillator shaft gear clamp, and recheck AFC
deflection pointer deflects full scale. The inter-
polation oscillator may not be sitting on the proper
pad, and the procedure for installing the interpola-
tion oscillator should be repeated. I at any point
across the frequency range of the SMO, the AFC
meter indicates 80 ma or more, loosely couple a
communications receiver to the SMO output (J13).
Turn the interpolation oscillator shaft to change the
SMO frequency. Distinct frequency steps should be
heard (500-cps increments). If the steps are not
distinct or tend to warble, this indicates that the
SMO is not phase locking at this point. Loosen the
master oscillator shaft gear clamp, and turn master
oscillator in a direction to decrease reading of AFC
meter a few microamperes. Tighten clamp and listen
to SMO output arcund this point again. Repeat until
distinct 500-cps steps are heard in the SMO output.
Recheck the AFC meter excursions across the rest
of the band.

(f) ISOCLATION AMPLIFIER MODULE
(AM-1785/GRC) ALIGNMENT.

1. Apply a 100-kc standard signal
to J14 on the frequ—ency generator chassis.

2. Connect a vtvin {10-volt a-c
scale) to test point J2, and adjust C5 for maximum
vtvm indication.

2, Connect test point J1 (100 ko)
to the horizontal input of an oscilloscope. Connect
test point J3 (600 kc} to the vertical input of the os-
cilloscope. Adjust C11 for a 6-to-1 Lissajous figure
on the oscilloscope.

4. Connect test point J3 (600 ke) to
the horizontal input of the oscilloscope, Connect test
point J4 (2.4 mc) to the vertical input of the oscillo-
scope. Adjust C15 for a 4-to-1 Lissajous figure on
the oscilloscope.

(3) AMPLIFIER-CONVERTER-MODUL A-
TOR AM-2064/URC. ~ The equipment necessary to
perform alignment and adjustment of the Amplifier-
Converter-Modulator AM-2064/URC (sideband gen-
erator) is listed in table 4-7. Refer to schematic
diagram figure 5-112, and use as a guide when per-
forming the sideband generator alignments and ad-
justments. Each module requiring alignment or ad-
justment is considered separately. Alignment of
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Figure 5-9. Amplifier-Converter-Modulator AM-2064/URC, Test Point Location

some of the modules requires use of extension ca-
bles and extension boards (figure 5-3). Use an r-f
probe with the vtvm or oscilloscope whenever meas-
urements of r-f signals or potentials are made.
(a) CARRIER GENERATOR MODULE
ALIGNMENT.

1. Connect a vivm (AN/USM-143)
to J1 on top of the carrier generator module.

2. Adjust C5 for maximum indica-
tion on the vtvm.

() CARRIER BALANCE ADJUST-
MENT OF BALANCED MODU-
LATOR MODULE,

1. Loosely couple the antenna of a
communications receiver to the output jack of the
transmitter-exciter.

2. With the power amplifier turned
off, key the transmitter-exciter, and tune the commu-~
nications receiver to the exciter output. Measure the
agc line voltage of the communications receiver with
a vtvm, or observe the S-meter indication.

3. Short A1J1 to ground.

4. Adjust potentiometers A2R7 and
A2R8 until a dip in the carrier output is obtained.

5. Unbalance either potentiometer
slightly (approximately one-half turn), adjust the
other potentiometer for a second dip, and note the
level of the carrier output.

6. Repeat the procedures of steps
4 and 5 until the lowest dip is obtained, If the carrier

ORIGINAL

output increases in step 5, turn the potentiometers in
the opposite direction.

Note

In the above procedure, a number of dips in
the carrier output may be found depending
on the potentiometer positions. However,
only one setting will be found to produce the
lowest dip.

7. Remove the ground from AlJl1,
and short A2J1 to ground.

8. Adjust AIRT and A1RS8 for min-
imum carrier output using the procedures in steps
4 through 8.

B B 9. Remove the ground from A2J1.
The carrier output may change slightly, either in-
creasing or decreasing. If the carrier output in-
creases, it may be decreased by carefully adjusting
one of the four balance potentiometer.
(c) USB I-F/A-F AMPLIFIER MOD-
ULE ALIGNMENT.

1. Set i-f gain control R1 to its
clockwise stop.

. Ground the agc at test point J2.
. Apply a 300-kc, 100 microvolt
signal at J8 on the chassis.

i no
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Figure 5-10. Amplifier-Converter-Modulator AM-2064/URC,
Chassis, Front View

4. Adjust L1 and T1 for maximum
voltage at test point J1.

5. Remove the ground from J2, and
adjust T4 for maximum age voltage at J2.

6. Adjust i-f gain control, R33, for
-1.0 volt dc at J2.

(d) LSB I-F/A-F AMPLIFIER MOD-
ULE ALIGNMENT. - The LSB i-f/a-f amplifier mod-
ule is identical to the USB i-f/a-f amplifier module
except for the passband of the filters and the trans-
formers. Consequently, the alignment is identical
with the exception that the injection frequency for
step 3 is 301.5 kc instead of 298.5 kc.

(e) AM I-F/A-F AMPLIFIER MODULE

ALIGNMENT.

1. Set i-f gain control R1 to its
clockwise stop.

2. Ground agc at test point J2.

3. Inject a 100-uv, 300-kc signal at
J8 on the chassis.

4. Adjust L1, T1, and T2 for max-
imum voltage at test point J1.

5. Remove ground from J2, and
adjust T5 for maximum agec voltage at J2.

6. Adjust i-f gain control, RB1, for
-110 volts dc at J2.

(f) CARRIER REINSERT ADJUSTMENT,

1. Apply a 1000-cps signal to the
USB input of the balanced modulator, and adjust the
level for 0.5 volt at test point AlJ2 on the balanced
modulator module,

2. Switch the meter function switch
to the RF OUT EXCITER position, and adjust the
EXCITER RF GAIN control for a meter reading of
20 db.

5-12

3. Remove the 1000-cps signal ap-
plied in step a.

4. Switch the TUNE-LOCAL-EX-
TERNAL CONTROL switch to the TUNE position,
and adjust the CARRIER REINSERT ADJUST poten-
tiometer for a meter reading of 20 db.

5. Tighten the lock nut on the CAR-
RIER REINSERT ADJUST potentiometer.

(¢) METER BALANCE ADJUSTMENT,

1. Operate the RECEIVER RF GAIN
control fully clockwise, and remove the i-f input
connector from J8 on the chassis.

2. Set the meter function switch to
the AGC-TGC position, and adjust the METER BAL-
ANCE potentiometer to obtain a meter reading of 10
db.

3. Tighten the lock nut on the ME-
TER BALANCE potentiometer.

(h) LSB AND USB AUDIO GAIN AD-
JUSTMENTS. - The following procedure is used to
adjust the LSB AUDIO GAIN and USB AUDIO GAIN
potentiometers. Due to a frequency inversion in the
equipment, the band pass of the LSB i-f/a-f ampli-
fier is 300 to 303 ke, and the band pass of the USB
i-f/a-f amplifier is 297 to 300 kc. Therefore, in the
following procedure the LSB gain is adjusted by in-
jecting a 301.5 k¢ CW signal to the input of the LSB
i~f/a-f amplifier, and the USB gain is adjusted by in-
jecting the 298.5-kc CW signal to the input of the
USB i-f/a-f amplifier.

1. Connect a signal generator to i-f
input jack J8 on the rear of the sideband generator
chassis,

2. Set the LSB and USB AUDIO
OUT GAIN controls, R21 and R16 on the audio and
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control unit, to maximum counterclockwise position.
Setthe SIDEBAND SELECTOR control to LOCAL OFF.

3. Connect the vtvm across the
junction box terminal strip E, pins 3 and 4. Set the
vtvm to the 10-volt a-c scale. Set the r-f signal
generator to 301.5 k¢ CW and adjust output level to
100 uv. Adjust the r-f signal generator frequency
slightly for maximum reading on vtvm. Loosen the
lock nut, and adjust the LSB AUDIO GAIN potentiom-
eter on sideband generator for a reading of 5 volts
ac on the vtvm. Tighten the lock nut.

4, Connect the vtvm across the
junction box terminal strip C, pins 5 and 6. Set the
r-f signal generator to 298.5 kc CW, and adjust output
level to 100 uv. Adjust the signal generator fre-
quency slightly for maximum reading on the vtvm.
Loosen the lock nut, and adjust USB AUDIO GAIN
potentiometer for a reading of 5 volts ac on the vtvm.
Tighten the lock nut.

5. Reset the audio and control unit
AUDIO OUTPUT controls for line requirements. If
no lines are connected, leave the controls closed.
Remove the signal generator and reconnect coaxial
cable to J8.

i. TGC AMPLIFIER MODULE ALIGN-
~  MENT.

1. Connect a vitvm (AN/USM-143)
to test point J2 of the tge-vox antivox module.

2. Inject a 300-kc signal to the in-
put of the tgc amplifier module, and adjust the level
for a reading of approximately 35 mv at test point J2.

3. Adjust T1 and T2 for maximum
voltage at test point J2. Adjust signal injection level

XMIT-REC- METER
CW TEST MULTR BFG
$3 04 54

MONITOR METER

AIC 02 52 Mi

RI8 BFO BFO ce
CW KEYING ASSY ADJUSTMENT MARK (HI)
RELEASE TIME Al AlLI FSK FREQ ADJ
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as necessary to maintain approximately 35 mv at test
point J2.
{(4) CONVERTER-MONITORCV-T30/URC. -
The equipment necessary to perform alignment and
adjustment of Converter-Monitor CV-730/URC (CW
and FSK unit) is listed in table 4-8. Refer to sche-
matic diagram figure 5-119, and use as a guide when
performing the CW and FSK adjustments and align-
ments.
(a) CW KEYING RELEASE TIME AD-
JUSTMENT. ~ The CW and FSK unit is shipped with
the CW keying release time set for maximum. This
delay time may be reduced by adjusting the R18 CW
KEYING RELEASE TIME adjustment counterclock-
wise. This adjustment is located under the dust
cover, figure 5-11. The CW keying release time
should be set so the transmitter remains keyed to
transmit during normal CW key operation., This
can be checked by operating the CW key at the nor-
mal rate and checking to see that the XMIT light on
the CW and FSK unit remains lighted.
(b) FSK FREQUENCY ADJUSTMENT.
1. Connect output of audio oscilla-
tor to vertical input of the oscilloscope. Connect
output of CW and FSK unit, pins 5 and 6 of terminal
strip D, to horizontal input of oscilloscope.
2. Set OSC CONTROL switch to
FSK. a
3. Set audio oscillator to 2425 cps,
and adjust audio oscillator output, CW and FSK unit
OUTPUT control, and oscilloscope controls for a
Lissajous figure on the oscilloscope. With a mark
signal from the teletypewriter, adjust MARK (HI)

0sC
CONTROL QUTPUT OSC ON XMIT
Si Rig 03

DS2 xDbst Dsl
.7

ca Hi Ei vi E2 V2
SPACE (LOW)

Figure 5-11. Converter-Monitor CV-730/URC, Front View with Cover Removed
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FSK FREQ ADJ for a 1-to-1 Lissajous figure on the
oscilloscope. If a teletypewriter is not connected to
the CW and FSK unit, apply +25 volts dc to pin 12
of J1.

4. Set audio oscillator to 1575 cps.
Set teletypewriter for a space signal, and adjust
SPACE (LOW) FSK FREQ ADJ for a 1-to-1 Lissajous
figure on the oscilloscope.

(¢) BFO FREQUENCY ADJUSTMENT.

1. Remove dust cover from CW
and FSK unit.

2. Connect output of audio oscilla-
tor to vertical input of oscilloscope and set to 2550
cps. Connect audio output of transceiver (phone
jack) to vertical input of oscilloscope. Set frequency
generator unit to 2.398 mc, and loosely couple the
2.400-mc signal present at J1 on the sidestep oscilla-
tor module to the receiver antenna (J11 on the
frequency generator). Set BFO knob to center
mark.

3. Set OSC CONTROL to FSK. Set
XMIT T-REC-CW TEST switch to REC. Set SIDE-
BAND SELECTOR switch on sideband generator unit
to USB. Adjust test equipment controls and the r-f
gain control on the sideband generator for a Lissa-
jous figure on the oscilloscope. Adjust Al1L1l on bfo
subassembly, figure 5-11, for a 1-to-1 Lissajous
figure on the oscilloscope.

4. Set BFO knob to clockwise mark.
Adjust audio oscillator for a 1-to-1 Lissajous figure
on the oscilloscope. I audio oscillator frequency is
lower than 2550 cps, the bfo frequency is adjusted
properly. If the audio oscillator frequency is higher
than 2550 cps, the bfo frequency is adjusted im-
properly and should be readjusted by repeating step
3. Improper adjustment of the bfo results from
tuning the bfo to the image frequency.

(5) AMPLIFIER-CONTROL AM-2062/URC

AND AM-2062A/URC. - The equipment necessary to
perform alignment and adjustment of the Amplifier-
Control AM-2062/URC and AM-2062A/URC (audio
and control unit) consists of the audio oscillator and
Electronic Voltmeter AN/USM-143.

(a) LINE LEVEL ADJUSTMENTS.
(AM-2062/URC and AM-2062A/URC.) - LSB and USB
LINE INPUT GAIN attenuators are adjusted to ac-
commodate line input levels of -38 to +8 dbm. The
LSB and USB LINE OUTPUT GAIN attenuators are
adjusted to obtainline output levels of +14 to -34 dbm.
Adjustment of these attenuators is covered under
system installation in paragraph 2-6h(4).

(o) SPEAKER AMPLIFIER MODULE
GAIN ADJUSTMENT. (AM-2062/URC and AM-
2062A/URC.) - Potentiometer R205 provides for ad-
justment of the speaker amplifier module gain. The
setting of this adjustment is covered under system
installation in section 2.

(c) MIKE AND LINE AMPLIFIER
MODULE GAIN ADJUSTMENT. (AM-2062/URC
UNIT ONLY.) - Potentiometer R109 is factory ad-
justed for a mike and line amplifier module power
gain of 40 db. If transistor Q101 or Q102 is re-
placed, it will be necessary to readjust R109 using
the following procedure. The procedure is accom-
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plished with the audio and control unit installed in
an operating system.

1. Plug the module to be adjusted
into the upper sideband line amplifier jack, J1, on
the audio and control unit. All three mike and line
amplifier modules are interchangeable.

2. Operate SIDEBAND SELECTOR
control to LSB position. Turn USB LINE INPUT
GAIN adjustment fully clockwise.

3. Apply a 10-millivolt ac, 1000-
cps signal to pins 11 and 12 of terminal strip C in
the junction box. Adjust R109 until 1 volt ac is ob-
tained at test point A1J2 on the balanced modulator
module in the sideband generator.

Note

If the sideband generator is not connected,
place a 600-ohm load across upper side-
band audio output, pins 7 and 8 on J9, and
adjust R109 for 2 volts.

5-3. REPAIR.

a. REMOVAL, REPAIR, AND REPLACEMENT
OF .PARTS, MODULES, AND UNITS. - This subsec-
tion contains removal, disassembly, repair, reas-
sembly, and replacement information of modules
and assemblies, of Radio Set AN/URC-32( ). Re-
placement plug-in modules are used for rapid re-
storation of the equipment. When trouble isolation
indicates a module is defective, or if a particular
module is suspected, the module may be replaced
with a spare module that has been previously checked
out. The defective module then may be repaired with
a minimum of downtime for the equipment. Repair
procedures involve the isolation of a defective part
by use of the trouble-shooting procedures of section
4 and the removal and replacement of the defective
detail part.

(1) INTERCONNECTING BOX J-1007/U.

Note

Normal maintenance should not require the
removal of the Interconnection BoxJ-1007/U
(junction box). However, if removal of the
junction box is required, the following pro-
cedure should be used.

(a) REMOVAL.

1. Turn power off.

2. Disconnect the cable connectors
from the back of all units in the equipment rack.

3. Remove the five cable clamps
from the left side of the equipment rack.

4. Disconnect the two coaxial con-
nectors from the rear of the unit.

5. Loosen the four cross-slotted
junction box mounting screws.
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6. Support the unit and remove the
four cross-slotted mounting screws,

Note

Use special care when removing the unit
from the rack so that undue strain is not
applied to the cable assembly.

7. Remove the unit from the rack
and carefully lay it on a bench,

(b) DISASSEMBLY. - Thefollowing dis-
assembly procedure can be used while the unit'is in-
stalled in the equipment rack.

1. Loosen the two screw fasteners
on the front panel_of the unit dust cover.

2. To gain access to the thermal
relay input protector, remove the eight cover plate
screws.

3. Remove the thermal relay input
protector cover.

(c) ASSEMBLY AND REPLACEMENT. -
The assembly and replacement of the junction box is
the reverse of the removal and disassembly pro-
cedure.

(2) RADIO FREQUENCY AMPLIFIER AM-
2061/URT.

(a) REMOVAL.

1. Turn power off.

2. To remove Radio Frequency
Amplifier AM-2061/URT (power amplifier) from the
rack, remove the two screws that mount the right
side of the rear panel to the rack. This will allow
the power amplifier to swing out, since the left side
of the unit is hinge mounted.

3. Disconnect coaxial connectors
from J1, J2, J3, and plug from J6. These connectors
and plug are located on the back of the power am-
plifier.

4, Grasp the unit firmly and re-
move the two screws that mount the hinge to the rack.
Lay the unit carefully on a bench. To prevent dam-
age to connector J6, the unit should not be laid on its
back.

(b) DISASSEMBLY.

1. FRONT AND REAR PANELS
FROM CHASSIS. - Refertofigure 5-12 for component
location and proceed as follows:

a. Loosen setscrews inDRIVER
TUNE knob (1), PA TUNE knob (2), and band switch
knob (3). Remove the knobs.

b. Loosen the two fasteners (4)
that hold plate (5) to front panel (6). Remove plate
(5).

c¢. Remove the two screws (7)
on the left bracket, which is made accessible when
the plate (5) on the front panel (6) is removed.

d. Remove the fourteen binder-
head screws (8) that mount the front panel (6) to the
chassis.
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e. Pull out and swing the front
panel (6) down; be careful to avoid damage to cable
and wiring to front panel (6).

f. Remove the twenty-three
screws (9) that mount the back panel (10) to the unit.
Remove back panel (10).

(c) ASSEMBLY AND REPLACEMENT. -
The assembly and replacement of Radio Frequency
Amplifier AM-2061/URT is the reverse of the re-

moval and disassembly procedure.
(3) CONVERTER-OSCILLATOR

URC.

(a) UNIT REMOVAL.
1. To remove Converter-Oscillator
CV-731/URC (frequency generator) from the rack,
remove the four screws that mount the right side of
the rear panel to the rack., This will allow the fre-
quency generator to swing out since the left side of

the unit is hinge mounted.
2. Disconnect coaxial connectors

from J10 through J15 and plugs from J16 and J17.
These connectors and plugs are located on the back
of the frequency generator.

3. Release the four thumb fasteners
and remove dust cover.

4, Grasp the unit firmly and re-
move the two screws that mount the hinge to the
rack, Lay the unit carefully on a bench. To pre-
vent damage to the connectors, the unit should not
be laid on its back.

(b) REMOVING SMO MODULE.

1. Set BAND CHANGE switch (lo-
cated on front panel of converter-oscillator) to band
1 and the frequency to approximately 1700 kc.

2. Loosen the two captive screws
at top, and lower the control panel. This will give
access to three of the modules.

3. Turn dial (with control panel
lowered) so that a Bristo wrench may be inserted in
the screw, securing the left half of the Oldham
coupler on the drive to the SMO. Remove the cou-
pler loading spring. Loosen the clamp on the
left half of the coupler, and slide it back on the
shaft.

Cv-781/

4. Loosen the four redheaded cap-
tive screws securi—ng the SMO to the chassis.

5. Pull the module from the chas-
sis and carefully lay it on a bench. To prevent dam-
age to the connectors, the SMO should not be laid on
its bottom side.

(c) REMOVING R-F TUNER MODULE.

1. Loosen the left half of the Old-
ham coupler, and remove loading spring from left
side and leave attached to right side of coupler.

2. Slide the left half of the coupler
to the left, disengaging the coupler.

3. Loosen the four captive screws,
and pull the module from the chassis and carefully
lay it on a bench.

() REMOVING THE REMAINING MOD-

ULES FROM CONVERTER-OS-
CILLATOR CV-731/URC.

1. Loosen the redheaded -captive

screws on each module.
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Figure 5-12. Radio Frequency Amplifier AM-2061/URT
Front and Rear Views (AN/URC-32A
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Figure 5-13. Converter-Oscillator CV-731/URC, Module Location
(AN/URC-32B VERSION)

2. Pull the modules from the chas-
sis, and carefully lay them on a bench.

(e) REMOVING SMO SUBASSEM-
BLIES. - Refer to figure 5-15 for SMO subassembly
locations.

1. Remove the SMO module ({see
paragraph 5-3a(3)(b). Refer to figure 5-14 and
proceed as follows: Remove the seven flathead
screws (1) that mount the shield cover (2) on SMO
module.

2. Remove the four captive mount-
ing screws (3) on the 4-kc spectrum generator (4),
i-f mixer and signal i-f amplifier (5), and pull the
subassemblies out carefully.

ORIGINAL

3. Turn the interpolation oscillator
shaft (6 and 7) clockwise to the low-frequency end
stop.

4. Disconnect the coaxial leads (8)
from pin E (shield) and pin F (center conductor) of
J8 (9) and pin D (shield) and pin E (center conductor)
of J5 (10). Remove the two ties holding the coaxial
leads to the standoff (11).

5. Loosen the two captive mounting
screws (12) in the interpolation oscillator (6).

6. Disconnect A5P1 (13) from J7
(14). Be careful not to twist plug pins; this may
damage plug. Using a small flat-bladed screwdriver,
gently pry the plug and jack apart.
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Figure 5-14. Converter-Oscillator CV-731/URC, SMO Module,
Subassemblies Removed
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[ CAUTION |

OO wOWwN

No attempt should be made to disassemble
the interpolation oscillator. This is a
sealed unit and should be replaced as a unit
if replacement is necessary.

7. To remove the master oscillator
(16), remove the gear support tool (15) (secured by
two screws in the upper left rear corner of the SMO
module), and insert it into the large hole in the gear
plate opposite the master oscillator shaft end. Align
the two small wing clips on the tool with the hold
notches in the gear plate, insert, and turn to lock.
The small end of the plunger should be pressed
against the master oscillator shaft end. This gear
support tool holds the shaft gear meshed with the
gear train to prevent misalignment of end-stop ad-
justment.

8. Loosen the Bristo screw (17) in
the master oscillator shaft gear clamp. Remove the
two screws securing the master oscillator to the
gear plate by inserting the Bristo wrench through
access holes in the gear plate (the top mounting
screw also mounts a solder lug). Remove shield (19)
of the tube V3 (20) and remove V3. Remove the
master oscillator; make certain the plunger of gear
support tool enters master oscillator shaft gear hub
as master oscillator shaft is pulled out.

5-18
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The master oscillator cover is a special
material. Do not drop or strike the coveras
this may destroy its shielding properties.
No attempt should be made to disassemble
the master oscillator. This assembly should
be replaced as a unit if replacement is
necessary.

9. To remove the signal i-f ampli~
fier subassembly,_refer to figure 5-15, and set the
SMO in the position shown in the top view., Remove
the three roundhead Phillips screws and lock wash-
ers holding the board in position. Place the Phillips
screwdriver through the two holes provided at the
top of the SMO frame to reach two of the screws and
use the offset Phillips screwdriver provided in Elec-
trical Equipment Maintenance Kit MK-447/URC-32
to remove the third screw on the far right-hand side
of the board. Slip the board out carefully.

10. To remove the reference i-f
amplifier subassembly, refer to figure 5-15 and
place the SMO on the bench with the top side up.
Remove the four flathead Phillips screws on the top
of the right side (of SMO frame) that support the red-
head captive screw bracket. Remove the one flat-
head screw on the top of the rear side (upper left-
hand corner) that supports the bracket, and remove
the bracket. Remove the four long flathead Phillips
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Figure 5-15. Converter-Oscillator CV-731/URC, SMO Module,
Front and Top Views

screws that run through the reference i-f amplifier
board from the right side. Three of these screws
are located on the top edge of the right side (of SMO
frame), and one is located near the middle right-
hand edge of the right side of SMO frame. Remove
the board carefully.

(f) REPLACINGSMO SUBASSEMBLIES.

i CAUTION

Exercise extreme care in replacing all
modules. The printed circuit plugs on the
modules can be permanently damaged by
careless handling. It is possible to stripthe
printed circuit material from the plugs if
care is not exercised.

l. MASTER OSCILLATOR. - Refer
to figure 5-15 and proceed as follows:

ORIGINAL

a. Before replacing the master
oscillator, turn the gear, in which the gear support
tool is inserted, clockwise to the gear stop. At this
point the slug rack should be all the way down (slugs
all the way in).

b. To replace the master oscil-
lator, insert the shaft through the hole in the gear
plate and mate the plug and jack. Hold in place with
the shaft end, pressing the spring-loaded plunger of
the gear support tool, and remove gear support tool.

c. Secure the master oscillator
(16) to the gear plate with the two binderhead screws
(51). Do not tighten the SMO clamp at this time.

d. Place the gear support tool
in its mounting clip at the rear left inside top corner
of the SMO module.

e. Replace tube V3 (20) and
tube shield (19).

2. INTERPOLATION OSCILLA-
TOR. - Refer to figure 5~15 and proceed as follows:
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4. Turn the interpolation oscil-
lator (6) shaft (7) clockwise to the low-frequency end
stop.

b. Carefully place the interpol-
ation oscillator in place on the SMO gear plate en-
gaging the gear drive with the gear train and A5P1
(14) to J7 (13) being careful not to twist plug pins.

c¢. Tighten the two captive
screws (11) in the interpolation oscillator (6).

d. Connect the coaxial leads (8)
to pin F of J8 (9) and pin D of J5 (10). Lace these
two leads into the cable.

3. I-F MIXER, SIGNAL I-F AM-
PLIFIER, AND 4-KC SPECTRUM GENERATOR. -
Refer to figure 5-15 and proceed as follows:

a. Carefully plug the i-f mixer
and signal i-f amplifier (5) in place.

b. Plug the 4-kc spectrum gen-
erator (4) in place, and secure the two subassemblies
with captive screws (3).

4. TESTING SMO. - Refer to para-
graph 5-2b(2)(e) for testing and alignment proce-
dures.

(2) REPLACING FRONT PANEL.

1. Swing the front panel into place;
be careful not to damage the cable.

2, Secure the front panel with the
eight flathead screws.

3. Place the BAND CHANGE and
FREQUENCY CHANGE knobs on the shafts. The
larger of the two knobs is the FREQUENCY CHANGE
knob. Tighten the setscrews in each knob; be care-
ful not to fasten the knob so close to the panel that it
rubs when it is turned.

(h) REPLACEMENT OF CONVERTER-
OSCILLATOR MODULES. - The replacement of the
modules (except for the r-f tuner and SMO modules)
is the reverse of the removal procedure outlined in
paragraph 5-3a(3)(d).

1. REPLACEMENT OF R-F
TUNER MODULE. ~ After completing steps a and b,
mechanical alignment of the coupler clamp must be
performed. This is covered under steps ¢ through e.

a. To replace, move the slug
rack all the way down in the r-f tuner module. Set
the coupler on the turn so that the extended arm on
the coupler is about 1/8-inch from the upper left
hold-down screw as viewed when mounted in the
chassis.

b. Mount the module on chassis,
tighten captive screws, engage coupler, but leave left
coupler clamp loose. Place loading spring between
two coupler halves.

c. Apply power to the unit and
allow a five-minute warmup.

d. Set the TUNE-LOCAL-EX-
TERNAL CONTROL switch on the sideband generator
to TUNE position, turn EXCITER RF GAIN control
to maximum, and place meter switch in RF OUT
EXCITER position.

€. Key the equipment to trans-
mit function, and move the slug rack out slowly (using
extended arm on coupler as level) until the meter
indicates exciter output. Reduce the EXCITER RF
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GAIN control if meter is pegged and then obtain a
peak meter indication.

R

| CAUTION {

A s

Be sure to adjust slug rack to the first sig-
nal indication as the slug rack is moved out.
The next signal indication will be caused by
the SMO frequency and will usually be
stronger. If indication cannot be removed
by setting TUNE-LOCAL-EXTERNAL CON-
TROL switch on sideband generator to LO-
CAL, the tuner is tuned to the wrong indi-
cation.

f. Watch indication on sideband
generator meter, and tighten the left coupler clamp
taking care not to move adjustment. This completes
the replacement procedure.

2. REPLACEMENT OF SMO MOD-
ULE. - After