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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT
be careful when working on the plate,

power supply, or ac input circuits.

DON'T TAKE CHANCES



T™ 11-856
TO 31R1-2URR-154
C1

DEPARTMENT OF THE ARMY TECHNICAL MANUAL AND DEPARTMENT OF
THE AIR FORCE TECHNICAL ORDER

RADIO RECEIVER R-390/URR

TM 11-856
TO 31R12URR-154
Cuanges No. 1

TM 11-856/TO 31R1-2URR-154, 11 January
1955, is changed as follows:

On figure 8, at the small hole on the left-hand -

side of the frame, add the following call-out:
FOR C525 ADJUSTMENT TOOL.

13.1 Differences in Models
(Added)

During production many changes were made
to the receivers. When these modifications were
made to the equipments, the subchassis affected
were stamped with a modification (MOD) number.
This manual covers the latest equipment and lists
the changes inserted in this manual which permit
coverage of the earlier equipment.

a. Changes in Equipment According to Serial
Numbers. o

(1) Below serial number 301, the access hole
to capacitor C525 is not available on the
left side of the main frame.

(2) Below serial number 450, resistor R504
is connected to ground instead of to
resistor R562.

b. Changes in Equipment According to Rf Sub-
chassis MOD Numbers.
(1) Below MOD 1, resistor R221 is 27 ohms.
(2) Below MOD 2, capacitors C307 and C310
are each 1 wppf; C207 is 22 upf; C248,
C271, and C302 are each 24 uuf; C249,
C272, and C303 are each 56 uuf; C274 is
510 puf; C307 and C310 are each 1uuf;
and C289 is 68 uuf. Resistor R203 is
100 ohms. The cores of antenna coils
T201 through T206 are of different
material, and the cores of tuning circuits
7206, 7212, and Z218 are larger in size.
Capacitor C342 does not appear. Ca-
pacitor C221B (3 to 12 puf) is connected
between terminals 3 and 6 of T206.
(3) Below MOD 3, capacitor C343 does not
appear.
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c. Changes in Equipment According to Af
Subchassis MOD Numbers.

(1) Below MOD 1, resistor R635 is not
included.

(2) Below MOD 2, capacitor (612 is not
included; resistor R609 (18 ohms) is
connected between the junction of resis-
tors R608 and R604 and ground.

d. Change in Equipment According to Gear
Train Subchassis MOD Numbers. Below MOD 1,
the green-coded offset gear is mounted in reverse
position with the green face toward the back,
and the gears are not meshed with the clutch gear.

e. Change to Equipment According to If. Sub-
chassis MOD Numbers. Below MOD 1, resistor
R558 is 1 megohm,

f. Change in Egquipment According to Crystal-
oscillator Subchassis MOD Numbers. Below MOD
1, capacitor C426 is 130 puf. ,

g. Change in Equipment According to Vfo Sub-
chassis MOD Numbers. The vfo eircuit is shown
in figure 35 for equipment with numbers below
MOD 1.

51. First RF Amplifier V201
(fig. 28)

The first rf * * * to 1-mc band.

a. Grid bias for * * * off the receiver. Capac-
itor C343 is connected between the age line and
ground to reduce radiation from the receiver.
When the FUNCTION * * * BY and OFF.

* * * * *
On figure 29, “R221 27” is changed to read:
R221 68.
On figure 30, “C307 1” is changed to read:
C307 .75.
“C310 1” is changed to read:
C310 .75.

Figure 36, Variabié Jrequency oscillator for earlier mod-
els, schematic diagram.
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Figure 85.1 (Added).

On figure 38:

NOTE 2 (Superseded). RESISTOR R519
IS 910 OHMS, R520 IS 5,100 OHMS, AND
R521 IS 3,900 OHMS. £&

On figure 42, “C343 2,000” is added to the
AGC LINE between terminal E of jack J214 and
ground. “R558 1 MEG” is changed to read:
R558 1.2 MEG.

On figure 46, R609 is deleted. The junction of
R604 and R608 is connected to ground, C612
(8 pf) is connected across R608.

71. Local Audio Channel

(fig. 46)
The local audio * * * and frequency response.
* * * * _ *

e (Superseded) Harmonic distortion is reduced.

by a negative feed-back loop which uses resistors
R606 and R604. Negative feed-back voltage is
coupled from the plate of V603 back through
R606 to the cathode of V602. This voltage is in
proper phase to increase the signal voltage on the
cathode. The cathode voltage opposes the input
voltage on the grid and in effect reduces the gain
of the two audio-frequency stages. This negative
feedback not only reduces distortion, but reduces
the output impedance of the amplifier which pro-
vides more stable operation.

2

Variable frequency oscillator, MOD 1 and higher, schematic diagram.

On figure 75, Resistor R609 is deleted. Capaci-
tor C612 is added to terminal board TB601 ‘and is
connected across resistor R608 on the opposite
side of the board.

On figure 82, the following note is added:

8. VARIATION IN VALUES MAY BE
CAUSED BY CHANGE IN CIRCUITS.
REFER TO PARAGRAPH 13.1.

On figure 83, the following note and table are
added:

8. VARIATION IN VALUES MAY BE
CAUSED BY CHANGE IN CIRCUITS.
REFER TO PARAGRAPH 13.1.

RESISTANCE AND VOLTAGE TABLE FOR VFO
TUBE V701

(VFO SUBCHASSIS MOD 1 AND HIGHER)

Pin No. Voltage "Resistance
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Figure 84. The following note is added:
9. VARIATION IN VALUES MAY BE
CAUSED BY CHANGE IN CIRCUITS.

REFER TO PARAGRAPH 13.1.

105. Removals and Replacements
Directions for removing * * *.in the head. .

* * *® * *

r. Replacement of Rf Tuning Coils and Trans-
formers. To replace the * * * in ¢ above.  Be-
ginning with rf subchassis MOD 2, the .cores
of antenna coils T201 through T206 are made of
different material to improve tracking. The cores
of tuning circuits Z206, Z212, and Z218 are smaller
in size to increase the tuning range of the high-
frequency band. Coils or transformers that have
identical functions are interchangeable for all
models, providing the change is complete with
tuning cores. However, when a tuning core is
replaced the correct one of the two types available
must be selected for proper operation of the coil.

* * * ES *

On figures 107 and 108, the following changes
are made:
“R221 27” is changed to read: R221 68.
“R558 1 MEG” is changed to read: R558 1.2
MEG.

R70!
! IS0K

“R203 100"’ is changed to read: R203 220.
Resistor R609 is deleted and the junction of
R604 and R608 is connected to ground.

“C612 8" is connected across R608S.
“C207 22" is changed to read: C207 150.
“C248 24" is changed to read: €248 27.
“C271 24” is changed to read: C217 27.
“C302 24” is changed to read: €302 27.
“C249 56" is changed to read: €249 51.
“C272 56" is changed to read: €272 51.
“C303 56” is changed to read: €363 51.
“C274 510" is changed to read: C274 330.
“C307 1” is changed to read: C307 .75.
“(C310 1” is changed to read: €310 .75.
“C289 68” is changed to read: C289 39.
Capacitor C221B is disconnected from termi-
nal 5 and is connected to terminal 6 of
'T206, directly across the secondary winding.
“C221B 3-12” is changed to read: C221B
1.5-7.
“C342 24” is added and is connected from
terminal 3 to terminal 5 of T206.
“C426 120” is changed to read: C426 150.

Note 3. (Superseded) R519 VALUE, 910
OHMS.
R520 VALUE, 5,100 OHMS.
R521 VALUE, 3,900 OHMS.

TO CATHODE
OF 3D MIXER
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Figure 107.1 (Added). Vjfo subchassis, MOD 1 and higher, schematic diagram.
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R561 SELECTED AT TEST-RANGE
VALUES 560 to 5,600 OHMS.
On figure 107, the frequency of Y417 is changed
from 11.666 to 10.666.
. The following note is added:
9. VFO SUBCHASSIS SHOWN IN FOR
EQUIPMENT BELOW MOD 1. RE-
FER TO FIGURE 107.1 FOR LATEST
CIRCUIT.
On figure 108, the following note is added:
VFO SUBCHASSIS SHOWN IS FOR
EQUIPMENT BELOW MOD 1. RE-

BY ORDER OF THE SECRETARY OF THE ARMY:

OFFICIAL:
JOHN A. KLEIN,
Major General, United States Army,
The Adjutant Generadl.

DiISTRIBUTION:
Active Army:

CNGB (1)
Tee Sve, DA (1)
Tec Sve Bd (1)
CONARC (5)
CONARC Bd (Incl ea Test Sec) (1)
Army AA Comd (2)
OS Maj Comd (5)
OS Base Comd (5)
Log Comd (5)

POE (2)

SigC Sch (25)

Gen Depots (2)

SigC Sec, Gen Depots (10)
SigC Depots (20)

FER TO FIGURE 107.1 FOR LATEST

CIRCUIT.
118. Adjustment of GAIN ADJ Potentiometer
R562

b. Connect RF Sighal Generator Set AN/
URM-25 or equivalent between J525 and the
receiver ground (chassis), Turn on the * * *
150 microvolts (uv).

* * #*® * *

[AG 413.44 (24 May 55)]

M. B. RIDGWAY,
General, United States Army,
Chief of Staff.

Units organized under following
TOE’s—Continued
11-127, Sig Rep Co (2)
11-128A, Sig Depot Co (2)
11-500A (AA-AE), Sig Sve Org

OS Sup Agencies (2) 2
SigC Fld Maint Shops (3)
SigC Lab (5)
Mil Dist (1)

11-557A, Abn Sig Co (2)
11-587A, Sig Base Maint Co (2)
11-592A, Hq & Hq Co, Sig Base

MDW (1) Units organized under following Depot (2)

Armies (5) TOE’s: 11-597A, Sig Base Depot Co (2)
Corps (2) 11-7, Sig Co Inf Div (2) 32-55 (2)

Tng Div (2) 11-16A, Hq & Hq Co, Sig Bn, 32-56 (2)

¥t & Cp (2) Corps or Abn Corps (2) 32-57 (2)

Gen & Br Sve Sch (5)

11-57, Armd Sig Co (2)

NG: State AG (6); units—same as Active Army except allowance is one copy to each unit.

USAR: None.

For explanation of abbreviations used, see SR 320-50-1.

TAGO 6153A
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TM 11-856
TO 31R1-2URR-154
C 2

DEPARTMENT OF THE ARMY TECHNICAL MANUAL
" DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER -

RADIO RECEIVER R-390/URR

T™ 11-856
TO 31R1-2URR- 154
CranGEs No. 2

TM 11-856/TO 31R1-2URR-154, 11 January
1955, is changed as follows:

8. Description of Radio Recelver R—390/URR

* * * * *

d. Radio Receiver R-390/URR * * * seven
removable subchassis. During production of the
receivers, many changes were made to the indi-
vidual subchassis and the receivers. Each sub-
chassis affected is stamped with a modification
(MOD) number. Refer to paragraph 13.1 for the
differences in models. The rf subchassis * * *
hand tools only.

10. Description of Power Supply PP-621/URR

‘o (AC Power Supply)

(fig. 16)

Power Supply PP-621/URR * * * or 230-volt
operation. Power Supplies PP-621/URR marked
with MOD numbers are not interchangeable with
the power supplies that are not so marked be-
cause a change has been made in the cn'cult that
contains fuse F102.

13.1 Differences in Models

During production many * * * the earlier
equipment.
% % * * *

b. Changes in Equipment Accor d’mg lo RF Sub-
Chassis MOD N mbers _ S

“4) (Added) Below MOD 4 capacitor C344
does not appear.

* * * * *

f. Change in Equipment According to Crystal-
Oscillator Subchassis MOD Numbers.
(1) Below MOD 1, capacitor C426 is 130 upf.

TAGO 1740A—Oct. 360468°—55

DEPARTMENTS OF THE ARMY AND
THE AIR FORCE
WasHINGTON 25, D. C., 29 September 1955

(2) (Added) Below MOD 2, capacitors C439
and C440 do not appear.

* * * * T %

" h. (Added) Changes in Equipment According
to Power Supply PP-621/URR MOD Numbers.

(1) Below MOD 1, fuse 102 (B % amperes)
is connected in the line between contact
P120-5 and the positive terminal of

. capacitor C101. :

(2) Below MOD 1, the center -tap terminal
(6) of transformer T801 is connected
directly to ground. »

(3) Below MOD 1, contacts 10 and 12 of jack
J818 are connected by a jumper.

(4) Below MOD 1, the line labeled 3 MF
(93), connecting terminal 12 of plug P118
to fuse F102, does not appear; and the
other side of the fuse does not connect
to the junction of capacitor C101 and the
line labeled P118-13 PS (9) 6.

54. First Crystal Oscillator V401
: (fig. 31).
The first cryst;al * % % the resonant circuit.
. a. Bias is neveloped * * * R403 and - C403.
Additional ﬁltermg is provxded by L406, C436,
and C440. 7
* R * & *
Figures 31 and 33. Capacitor C440 is added
between contact A of jack J413 and chassis
ground. 4

56. Second Crystal Oscn"utor V402
(fig: 33)-
The second crystal * * * the grld circuit.
a. Bias is developed * * * R407 and C407.
Additional filtering is provided by L406, C440,
and C436.

* * * * *



77. Power Circuits

The power circuits * * * positions except OFF.
a. Power Supply PP-621/URR (fig. 52).

* * * * L]

(2) The ends of * * * V801 and V802.
The center tap of transformer T801
(terminal 6) is grounded through fuse
F102. The tubes, V801 * * * voltage
regulator circuits.

b. Voltage Regulaior (fig. 53). The voltage
regulator * * * the input voltage. The output
from the power supply is fed to the voltage regu-
lator. The voltage-regulator circuit * * * in the
output.

¢. Filament and Oven Heater Circuits (fig. 54).
Filament voltages of * * * in series circuits.
To prevent interstage coupling of high-frequency
signals through the filament circuits, the following
capacitor and choke coil combinations are used:
1242, €344, and C326; 1243 and C327; L244,
(328, and 0329; 1245, C330, and C331; 1247,
(332, and C340; 1,403, C437, and C410; 1.404 and
C412; 1405, C413, and C439; and L706, C712,
and C713. Limiting resistor R411 * * * the
audio subchassis.

Figures 52 and 53. Fuse F102 (B--% amperes)
is deleted from its present position. The
contact of P118-5 is connected to the junction
of C101 and P120-5. The ground connection
‘of terminal 6 on transformer T801 is deleted.

" Terminal 6 is connected through contacts
J818-12 and P118-12 and fuse F102 (B %
amperes) to ground.

Figure 54. Capacitor C344 is added between
contact F of jack J214 and chassis ground.
Capacitor C436 (2,000 wuf) is deleted and
replaced by C439 (5,000 puf).

Capacitor C439 is connected between con-
tact B of jack J413 and chassis ground.

Figure 98. Fuse F102 (B-}% amperes) is
-deleted. E

Figure 107. The following changes are made in
figure 107,

Capacitor C344 (5,000 uuf) is added and
[AG 413,44 (15 Aug 55)]

connected between contact F of jack J214
and chassis ground.

Capacitor C440 (5,000 ppf) is added and
connected between contact A of jack J413
and chassis ground.

Capacitor C436 (2,000 uuf) is deleted and re-
placed by capacitor C439 (5,000 uuf). C439
is connected between contact B of jack J413
and chassis ground.

The jumper is removed that connects contacts
10 and 12 of jack J818.

Terminal 6 of transformer T801 is discon-
nected from chassis ground and connected to
terminal 12 of jack J818.

The wires labeled P118-5 PS (92) 4 and
P120-5 AF (923) 5, (connected to fuse F102)
are removed from fuse F102 and connected to
the terminal of capacitor C101 that was
formerly connected to the fuse.

Terminal 12 of plug P118 is connected to the
wiring channel with an additional line labeled
3 MF (93). The other end of this wire is
labeled P118-12 PS (93) 3, and connected to
one terminal of fuse F102.

The other terminal of fuse F102 is connected

to the junction of capacitor C101 and the line
labeled P118-13 PS (9) 6.

Figure 108. The following changes are made in

figure 108.

Capacitor C344 (5,000 puf) is added between
contact F of jack J214 and chassis ground.

Capacitor C440 (5,000 puf) is added between
contact A of jack J413 and chassis ground.
The reference symbol for capacitor C436 and
its value (2,000 wuf) are changed to read:
C439 (5,000 puf). (C439 is connected between
contact B of jack J413 and chassis ground.
Fuse F102 is deleted from its present position,
and wire P118-5 is connected directly to C101
and P120-5.

The ground connection at terminal 6 of trans-
former T801 is deleted. Terminal 6 of
transformer T801 is connected to fuse F102
(B-}-3/s amperes) through contacts J818-12
and P118-12, The other side of the fuse is
grounded.

TAGO 1740A



BY ORDER OF THE SECRETARIES OF THE ARMY AND THE ATr FORCE:

OFFICIAL®
JOHN A. KLEIN,

Major General, United States Army,
The Adjutant General.

OFFICIAL:
E. E. TORO,
Colonel, United States Air Force,
Air Adjutant General.

DISTRIBUTION:

Active Army:
CNGB (1)
Tec Sve, DA (1) except CSIGO (30)
Tec Sve Bd (1)
Hq CONARC (5)
CONARC Bd (incl ea Test Sec) (1)
Army AA Comd (2)
OS Maj Comd (5)
OS Base Comd (5)
Log Comd (5)
MDW (1)
Armies (5)
Corps (2)
Tng Div (2)
Ft & Cp (2)
Gen & Br Sve Sch (5) except Sig

Sch (25)

MAXWELL D. TAYLOR,
General, United States Army,

Chief of Staff.

N. F. TWINING,

Ohief of Staff, United States Air Force.

Gen Depots (2) except Atlanta Gen
Depot (None)
Sig Sec, Gen Depots (10)
Sig Depots (20)
POE (2)
OS Sup Agencies (2)
Sig F1d Maint Shops (3)
Sig Lab (5)
Mil Dist (1)
Units organized under following
TOE’s:
11-7R, Sig Co, Inf Div (2)
11-16R, Hq & Hq Co, Sig Bn,
Corps or Abn Corps (2)
11-57R, Armd Sig Co (2)
11-127R, Sig Rep Co (2)

11-128R, Sig Depot Co (2)

11-500R (AA-AE), Sig Sve Org
(2)

11-557R, Abn Sig Co (2)

11-587R, Sig Base Maint Co (2)

11-592R, Hq & Hq Co, Sig Base
Depot (2)

11-597R, Sig Base Depot Co (2)

32-51R, Hq & Hq Co, Comm
Recon Gp (2)

32-55R, Comm Recon Bn (2)

32-56R, Hq & Hgq Co, Comm
Recon Bn (2)

32-57R, Comm Recon Opr Co
(2)

NG: State AG (6); units—same as Active Army except allowance is one copy to each unit.

USAR: None.

For explanation of abbreviations used, see SR 320-50-1.

TAGO 1740A

U. S. GOVERNMENT PRINTING OFFICE: 1955



DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

™ 11-856
TO 31R1-2URR-154
C4

RADIO RECEIVER R-390/URR

To 31R1-2URR-154

TM 11-856
CHANGES No. 4

TM 11-856/T0O 31R1-2URR-194, 11 January
1955, is changed as follows:
Note. A parenthetical reference to previous Changes

(example: “page 1 of C 2”) indicates that pertinent
material was published in that Changes.

Add the following note in the places indicated
below :
’ NOTE:
IN RECEIVERS MODIFIED BY MWO 11-5820-294—
35/1, THE WIRES CONNECTED TO B + 3A FUSE
F102 ARE REMOVED AND TIED TOGETHER, AND
THE GROUND CONNECTION ON TRANSFORMER
T801 IS REMOVED. THERE IS NO CONNECTION
BETWEEN THE DC 20A FUSE F103 AND P118-15
(NOT APPLICABLE TO FIGURE 53), AND TER-
MINAL 6 OF T801 IS CONNECTED THROUGH THE
CONTACTS OF J818-15 AND P118-15 AND B + %A
FUSE F102 TO GROUND. THE B 4 3A FUSE IS
CALLED THE HV3%A FUSE.

Fage page 74, figure 53.

Page 75, figure 52.
Figure 107 (part 1).
Figure 108 (part 2).

Page 11, paragraph 10 (page 1 of C 2). Add
the following after the last sentence: Power
Supplies PP-621/URR modified in accordance
with MWO 11-5820-294-35/1 are not inter-
changeable with power supplies that are not so
marked because of wiring changes in the B +-
38A fuse F102 circuit.

Page 15, paragraph 13.1 (page 1 of C 2).
Add the following after subparagraph & :

1. Changes in Equipment According to MWO.
Radio Receivers R—390/URR modified by MWO
11-5820-294-35/1 have the former B 3gA
fuse F102 in the ground lead of power trans-
former T801 and the name of the fuse is
changed to HV 3gA. The MWO supersedes
MWO SIG 191 dated 20 July 1955 and con-
tractor changes on Power Supplies PP-621/
URR identified as MOD 1 and above. These
changes restore interchangeability between

TAGO 38250A—Dec

DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WASHINGTON 25, D. C., 22 December 1958

Power Supplies PP-621/URR and permit their
being used in all Radio Receivers R-389/URR,
R-390/URR, and BR-391/URR so modified.

Page 18, paragraph 16. Add subparagraph ¢
after subparagraph b.

¢. Reducing Surrounding Temperature of
Receivers and Tubes.

(1) When receivers are protected from
dust by a cabinet, the dust covers
should be removed to increase ventila-
tion. Replace the screws and lock-
washers that hold the dust covers in
their positions so that they are avail-
able when the dust covers are re-
installed.

(2) When receivers are used in fixed sta-
tions, remove all tube shields from
the 6BJ6 type tubes located in the
RF and IF amplifier subchassis and
from the rectifier type 25Z5W tubes
in the power supply subchassis.

(3) Securely wrap the tube shields and
dust covers. Mark the nomenclature
and serial number of the receiver
from which they were removed on the
cover of the package. Store them for
future use. Reinstall the tube shields
and dust covers when the receivers are
stored or shipped.

Page 26.

25.1. Reéepﬁon of Single-Sideband Signals
(Added)

Tuning the receiver for reception of single-
sideband signals must be done accurately. The
procedure for tuning the receiver to single-
sideband voice signals is given below.

Note. This procedure may be used for single-sideband
reception of am double-sideband signals when inter-

ference and distortion are caused by selective fading.
Tune to either the upper or lower sideband.



a. Calibrate the receiver at the 100-ke calibra-
tion point nearest the single-sideband signal
to be received. (par. 26).

b. Set the FUNCTION switeh to MGC.

¢. Set the RF GAIN control to 5.

d. Set the LOCAL GAIN control between 5
and 10.

e. Set the BANDWIDTH switch to 2 KC.
/. Turn the BFO switch to ON.

g. Set the BFO PITCH control to —1 for
upper sideband reception or -}-1 for lower side-
band reception.

h. Tune to the frequency of the desired sig-
nal; +1 ke if the upper sideband is used and
—1 ke if the lower sideband is used.

1. If a BANDWIDTH switch setting of 4 ke
is to be used, double the —1 or -1 setting
(g and h above).

7. Adjust the BFO PITCH and/or KILO-
CYCLE CHANGE controls slightly for the most
intelligible signal reception.

ic. Adjust the LOCAL GAIN and RF GAIN
controls for the desired audio level.

Page 34.

42.1. Checking Receiver Performance With
Moise
(Added)

An effective method of checking receiver per-
formance and determining in which subchassis
possible causes of trouble exist is te perform
certain operations while listening to the noise
produced by the receiver. Perform the opera-
tions in e through e below with the antenna
disconnected from the receiver. Adjust the con-
trols to produce audible noise in the loudspeaker
or headset. Set the FUNCTION switech at MGC,
the BANDWIDTH switch at 16 KC, and the
BFO switch at OFF.

a. AF Noise Test. While listening to the noise,
ground the DIODE LOAD terminal on the rear
panel (terminal 14). Terminal 16 is a con-
venient ground connection. The noise should
he greatly reduced. Make the same check while
listening to the remote audio output or watch-
ing the LINE LEVEL meter. If the noise at
both audio outputs almost disappears when the
DIODE LOAD terminal is grounded, the audio
circuits may be considered to be operating
properly. If only the local output is reduced,

2

check tubes V602 and V604 and the seating of
connector P119 (fig. 88). If neither output is
affected, check tubes V507 and V601. If tube
replacement is not effective, trouble shoot the
af subchassis at a field maintenance level.

b. IF Noise Test. Set the BANDWIDTH
switech at 16 KC. With the other controls set
for audible noise, set the BANDWIDTH switch
successively at each lower position while listen-
ing to the noise. The noise should decrease at
each position, until it can hardly be heard in the
.1 KC position. If there is little or no change in
noise output as the switch is rotated, check
tubes V501 through V504. If the tubes are not
defective, further trouble shooting of the IF
subchassis at a field maintenance level will be
necessary.

c. Noise at Grid Test Points. Set the multi-
meter to the highest resistance range. Connect
one multimeter lead to the chassis and, in turn,
touch the prod on the other lead to grid test
points E210, E209, E208, E207, and E206, in
that order (fig. 62). A click should be heard
each time the prod touches the test point. If
no click is heard, check the tube closest to the
check point. Be sure that all connectors are
seated firmly in their receptacles.

d. RF Tuner Noise Test. Starting with the
megacycle frequency indicator at 02, turn the
MEGACYCLE CHANGE control through its
range to the highest frequency, while listening
to the noise in the headset or loudspeaker. There
should be a sharp and pronounced increase in
noise as the control is seated in each detent
position. Across the tuning range, some adjust-
ment of the ANT TRIM control will be neces-
sary to produce maximum noise. Between de-
tent settings, the noise should show a pro-
nounced drop in level. From one detent to the
next (except between the settings where RF
coil ranges are to be switched), the noise level
should be almost constant. RF coils are switched
between the following settings: 03 and 04, 07
and 08, 15 and 16. If noise at any point across
the range is not maximum with the knob in
the detent position, mistracking at that point
is possible. Adjustment at a field maintenance
level is required. The RF and variable IF aline-
ment should be checked (pars. 114, 115, and
116). If the noise does not drop between detent
settings, check for excessive IF gain (par. 118).
If noise is less at one detent setting, check the
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over-all gain {(par. 117.1) and the adjustment
of the crystal-oscillator trimmer capacitors
(pars. 112 and 113).

e. Antenna Circuit Noise Tests. Rotate the
ANT TRIM control. The noise should peak at
one particular point. Ground the center contact
of the ANTENNA UNBALANCED WHIP
connector J107. A click should be heard and the
noise should drop sharply. Ground both con-
tacts of the BALANCED 125 OHM connector
J108. A click should be heard and the noise drop
sharply. If the receiver does not pass these tests,
check the antenna relay, the connectors on the
antenna relay box, and the sections of the RF
band change switch that connect to transform-
ers T201 through T206.

Page 35, paragraph 43b(2). Add the follow-
ing after the last sentence:

If the output of the calibration oscillator
is unstable or there is frequent tube
failure, change the 12AU7 tubes to
type 5814A tubes.

Page 40, paragraph 47. Normal indications
column, line 34. Change “of” to: af.

Page 46, figure 30. Add a ground symbol to
cathode resistor R404. Delete the connection
drawn between the ground end of R404 and
jack J421.

Page 47, paragraph 55, line 5. Change “36—
me” to: 32-me.

Page 18, figure 32. Add a ground symbol to
cathode resistor R408.

Face page 84, figure 61. Add reference sym-
bols to the AMPHENOL connectors as shown
in the following chart:

Cable No. AMPHENOL Ref symbol
8 26-806 J517
8 26-807 P117
3 26-150 P119
3 26-151 J619
4 26-804 J620
4 26-805 P120
5 26-150 P118
5 26-151 J818
6 26-192 P113
6 26-1059 J413
7 26-1059 P715
1 26-192 J115
2 26-192 P114
2 26-1059 J214
AGO 3250A

Page 88, paragraph 92, Correction colummn,
line 10. Add the following after line 10: Substi-
tute tube type 5814A for defective tube type
12AU7 in V901 and V902.

Page 90, figure 63. Delete reference symbol
“J323” and substitute: J223.

Page 90, figure 64. Delete reference symbol
“S5208” (next to S210) and substitute: S209.

Page 107, paragraph 105¢(1). Add the fol-
lowing to subparagraph (1) :

In early production models of the receiver

the green-coded offset gear is merely

reversed to mesh with the gear train.

Page 108, paragraph 105d.

(10.1) (Added) Tighten the rear right
green mounting screw.

Subparagraph (13), line 1. Add the follow-
ing after “offset”: gear.

Subparagraph (13). Add the following:
In early production models of the re-
ceiver, the green-coded offset gear is
reversed to disengage from the RF
gear train.

Page 112.

105.1. Disassembly of RF Gear Train
Assembly
(Added)

a. General. Under certain circumstances, such
as extensive damage or mechanical failure of a
component, it may be necessary to disassemble
all or part of the RF gear train assembly. The
instructions given in this paragraph should be
used as a guide when the method of removal of
parts is not obvious. The index numbers used
in the instructions refer to those that identify
the parts in figure 88.1. When disassembling
the RF gear train assembly, mark the individual
gears with the index number. This will aid
identification and reassembly. Place the parts
in trays or containers in the order of disassem-
bly. This will simplify reassembly.

b. Disassembly.
(1) Remove the front panel (par. 105a).

(2) Remove the RF subchassis (par.
105¢).

(3) Remove the 8 slug racks and the 16
tension springs. Tag the slug racks for
identification according to frequency.
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(4)

(a) Remove the

Loosen the 3 g-inch hexagonal nut (1)
and % ¢-inch lock washer (2) and re-
move the 6-32 by 9% g-inch Phillips
head screw (8) and the No. 6 lock-
washer (4). Remove the clutch gear
assembly. Remove the 54 g-inch hexag-
onal nut (1) and %4 g-inch lockwasher
(2). To disassemble the clutch gear
assembly, follow the procedures in (a)
and (b) below. If it is not necessary
to disassemble the clutch gear, pro-
ceed with (5) below.

.395-inch retaining
ring (5), split gear assembly (6),
7 ¢-inch flat washer (7), four 17%%,-
inch spring friction washers (8),
two 74 ¢-inch flat washers (9), steel
plate (10), four clutch plates (11),
and brass gear (12).

(b) Remove the zero adjust shaft (18),

(5)

(6)

(7)

(8)

(9)

(10)

(11)

the .225-inch retaining ring (14),
stop washer (15), spring holder
(16), stop spring (17), flat pin
(18), 14-inch washer (19), .225-
inch retaining ring (20), steel bush-
ing (21), from the clutch assembly
shaft (22).

Remove the four 4-40 by 344-inch
Phillips head screws (23) and four
No. 4 split lockwashers (24) to re
move the mechanical counter (25).

Remove the beveled gear (26) and
gear clamp (27) by loosening the 3-56
by V4-inch Bristo head screw (28).

Remove the beveled gear (29) and
gear clamp (30) by loosening the 3-5€
by V4-inch Bristo head screw (31).

Remove the two beveled gear assem-
blies (32) and (33).

Remove the 6-32 by 34¢-inch Phillips
head screw (34) and No. 6 lockwasher
(35) and green-faced gear (36).

Remove the .207-inch retaining ring
(87) and the brass gear (38).

Remove the .207-inch retaining ring
(39) and remove the hollow pin (40)
from brass gear (41). Pull out the
gear and shaft assembly (42) while
sliding off gear (41) and 3/4-inch
washer (43).

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

Remove the 6-40 by 3/ ¢-inch machine
screw (44).

Remove the front plate assembly (45)
by removing the three 8-32 by 5/4-
inch Phillips head screws (46) and the
three No. 8 lockwashers (47).

Remove the .225-inch retaining ring
(48) and pull out the welded gear and
shaft assembly (49) from the rear of
the front plate assembly (45).

Remove the .122-inch retaining ring
(50) to remove the large brass gear
(51).

Remove the three 6-32 by 14-inch
Phillips head screws (52) and the
three No. 6 lockwashers (53) that hold
the triangular steel plate (54) to the
front plate assembly (45).

Remove the .122-inch retaining ring
(65) and remove the pinned gear
assembly (56) and 9% 4-inch washer
(57).

Remove the two 6-32 by 1/-inch Phil-
lips head screws (58) and the two No.
6 lockwashers (59) holding the detent
spring (60).

Remove the differential gear assem-
bly (61) through (72). To disassem-
ble the differential gear assembly, fol-
low the procedures given in (a)
through (e) below. If it is not neces-
sary to disassemble the differential
gear, proceed with (20) below.

(¢) Remove the three 4-40 by 1/4-inch

Phillips head screws (61) and the
three No. 4 lockwashers (62).

(b) Gently lift off the pinned gear as-

sembly (63).

(¢) Remove the three .122-inch retain-

ing rings (64) and remove the three
identical brass split gear assemblies
(65).

Note. The third brass gear assembly is

shown exploded with index numbers (66)
through (69) in figure 88.1.

(d) Remove the .395-inch retaining ring

(66) and separate the flat brass
gear (67), the steel loading spring
(68), and the pinned brass and steel
gear assembly (69).
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(e¢) Remove the .395-inch retaining ring

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

AGO 3250A

(70) to facilitate the removal of
loading springs (71) on pinned gear
and detent assembly (72).

Remove the pinned split gear assem-
bly (73) and 3{g-inch washer (74).

Remove the steel split gear assembly
(76) through (79), 3{g-inch steel
washer (75) and dismantle by remov-
ing the 34¢-inch retaining ring (76)
that separates steel gear (77), sepa-
rator (78), and steel gear (79).

Remove the .281-inch retaining ring
(80) to remove the large brass gear
assembly (81).

Remove the large brass gear (82) by
loosening the 4-40 by 9% ¢-inch Bristo
head screw (83) and the 4-40 square
nut (84) on gear clamp (85).

Remove the small steel gear (86) by
loosening the 4-40 by 9 ¢-inch Bristo
head screw (87) and the 4-40 square
nut (88) on gear clamp (89).

Remove the .122-inch retaining ring
(90) to remove the brass gear (91).

Loosen the 4-40 by 9{g-inch Bristo
head screw (92) and the 4-40 square
nut (93) on the gear clamp (94) to
remove the steel gear (95) and the
steel split gears (96). To disassemble
the split gears, remove the three 4-40
by V4-inch Phillips head screws (97).

Loosen the 4-40 by 9% s-inch Bristo
head screw (98) and the 4-40 square
nut (99) on the gear clamp (100) to
remove the steel gear (101) and the
steel split gear (102).

Loosen the 4-40 by 9%g-inch Bristo
head screw (103) and the 4-40 square
nut (104) on the gear clamp (105) to
remove the steel split gear (106).

Loosen the 4-40 by 9%e-inch Bristo
head screw (107) and the 4-40 square
nut (108) on the gear clamp (109) to
remove the split gear (110) and the
the small steel gear (111).

Remove the three 4-40 by 14-inch
Phillips head screws (112) to remove
the split gear assembly (113).

(31)

(32)

(34)

(35)

(36)

(37)

(38)

Remove the No. 6/0 taper pin (114)
to remove the cam (115). Pull the
shaft (116) out through the front of
the RF subchassis and remove the
cam and gear assembly (117) by re-
moving the No. 6 taper pin (118).
Loosen the 4-40 by 9% ¢-inch Bristo
head screw (119) and the 4-40 square
nut (120) on the gear clamp (121) to
remove the split gear (122).

Loosen the 4-40 by 9%{¢-inch Bristo
head screw (123) and the 4-40 square
nut (124) on the gear clamp (125) to
remove the split gear (126).

Remove the 8-32 by %4 ¢-inch Phillips
head screw (127) and the No. 8 lock-
washer (128) to remove the Geneva
system and overtravel coupler. Sepa-
rate the gear assembly by removing
the steel plate (129), steel ball (130),
and 10-tooth lost motion gear (131).
Remove the .122-inch retaining ring
(132) and washer (133) to separate
the brass gear (134) and shaft (135).

Remove the 6-32 hexagonal nut (136)
and No. 6 lockwasher (137). Remove
the 34,-inch retaining ring (138) and
separate the steel eight-tooth and four-
tooth gear (139) and the shaft (140)
from the rear plate (146).

Remove the 6-32 by 9 ¢-inch hexag-
onal head screw (141) and the No. 6
lockwasher (142). Remove the .122-
inch retaining ring (143) and sepa-
rate the brass gear (144) and steel
shaft (145) from the rear plate (146).

Remove the .225-inch retaining ring
(147). Loosen the 4-40 by 3% ¢-inch
Bristo head screw (148) and 4-40
square nut (149) to loosen the gear
clamp (150). Separate the shaft (151)
from the gear (152).

Remove the two 6-32 by 34g-inch
Phillips head screws (153) and No. 6
lockwashers (154) to loosen the flange
(155). Remove the shaft and gear
assembly (156). Remove the hollow
pin (157) to separate the Oldham cou-
pler (158), flange (155), and 34 ¢-inch
washer (159) from the shaft and gear
assembly (156).



(39)

(40)

(41)

(42)

{43)

(44)

(45)

(46)

(47)

(43)

(49)

Remove the No. 6/0 taper pin (160C)
and the cam (161). Remove the Ne. €
taper pins (162) and (164) tc looser
the cams (163) and (165). Remove
the cam shaft (166). Remove the No.
6/C taper pin (167) ana the cam
168).

Remove the No. 6/C taper pin (169)
and the cam (170) tc remeve the cam
shaft (171). Remove the No. 6/6 taper
pin (172} and the cam (173).
Remove the No. 6/C taper pin (174
and the cam and gear assembly (175)
to remove the cam shaft (i76). Re-
move the No. €/0 taper pin (177) and
the cam (178).

Remove the No. 6/0¢ taper pin (179)
and the cam (I180) te remeove the cam
shaft (181). Remove the Ne. 6/0 taper
pin (182} and the cam (183).
Remove the No. €/ taper pin (184)
and the cam (185) tc remove the cam
shaft (186). Remove the Neo. 6/C taper
pin (187) and the cam (188).

Remove the No. 6/0 taper pin (128%)
and the cam (190) te remove the cam
shaft (191). Remove the No. 6/0 taper
pin (192) and the cam (193).

Remove the No. 6/0 taper pin (194)
and the cam (195) to remove the cam
shaft (196). Remove the No. 6/0 taper
pin (197) and the cam (198).

Loosen the four 8-32 by 3%,-inch
Bristo head serews (199) and remove
the V4-inch coupler (200) and the /-
inch fiber shaft (201). Remove the
%3—32 hexagonal head nut (202), 34-
inch lockwasher (203), 34-inch flat
washer (204), and the 34-inch fiber
washer (205).

Remove the six 6-32 by 34-inch
Phillips head screws (206) and the six
No. 6 lockwashers (207) that hold the
three brackets (208) and the three
rods (209) to the rear plate (146).
Remove the three 8-32 by 34-inch
hexagonal head screws (210) and the
three No. 8 lockwashers (211).
Remove the three 8-32 by 1/4-inch flat-
head Phillips head screws (212) that
hold the three separator rods (213).

(59;

Remove the twc 8-32 by 34-inch
hexagonal head screws (214) and the
twe No. 8 loeckwashers {215). Remove
the 8-32 by Y-inch flathead Phillips
head screw (216) and the No. & lock-
washer (217) tc remove the RF sub-
chassis rear plate (2i8).

105.2. Reassembly of RF Gear Train Assembly
(Added)

a. General. Use the index numbers in figure
87.1 ag a guide in reassembly. If there is any
doubt as {c the identification of a part, refer tc
the parts legend (par. 105.2).

b. Reassembly.

(1)

(6}

(7)

(8)

y Attach the three brackets

Replace the RF subchassis rear plate
(218} ana secure it with the 8-32 by
Ii-inch fiatheaa Phillips head screw
(216), the No. & lockwasher (217),
the twoe &-32 by 34-inch hexagonal
head screws (214) and {wo No. € lock-
washers (215).

Replace the three separator rods
(213) by inserting the three €-32 by
14-inch flathead Phillips head serew
(212).

Replace the three 8€-32 by 34-inch
hexagonail hiead screws (210) and No.
& lockwashers (211).

(208) ftc
the rear plate (146} and three rods
(209) ; use the six 6-32 by 34-inch
Phillips head screws (206) and the six
No. 6 lockwashers (207).

Replace the 34-inch fiber washer
(205), %4-inch flat washer (204), 34-
inch lockwasher (208}, 34-32 hexag-
onal head nut (202}, Y4-inch counler
(200), and the Y,-inch shaft (201),
and tighten the four 8-32 by 3%,-inch
Briste head setscrews (199).
Replace the cam (198) and insert the
No. 6/0 taper pin (i87). Replace the
shaft (196), the cam (195), and insert
the No. 6/0 taper pin (194).

Replace the cam (193) and insert the
No. 6/0 taper pin (192). Replace the
shaft (191}, the cam (190), and insert
the No. 6/0 taper pin (189).

Replace the cam (188€) and insert the
No. 6 taper pin (i87). Replace the
shaft (186), the cam (185), and insert
the No. 6/0 taper pin (184).
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(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

AGO 3250A

Replace the cam (183) and insert the
No. 6/0 taper pin (182). Replace the
shaft (181), the cam (180), and insert
the No. 6 taper pin (179).

Replace the cam (178) and insert the
No. 6/0 taper pin (177). Replace the
shaft (176), the cam and gear assem-
bly (175), and insert the No. 6/0 taper
pin (174).

Replace the cam (173) and insert the
No. 6/0 taper pin (172). Replace the
shaft (171), and cam (170), and in-
sert the No. 6 taper pin (169).
Replace the cam (168) and insert the
No. 6/0 taper pin (167). Replace the
shaft (166) through the back panel
(218). Replace the cam (165) when
the shaft barely protrudes through the
back panel (218), and replace the
other cam (163) when the shaft is
close to the other panel (146). Ingert
the No. 6/¢ taper pins (164) and
(162). Replace the cam (161) and
insert the No. 6/0 taper pin (160).
Replace the 3{g-inch washer (159),
the flange (155), and the Oldham cou-
pler (158) on the shaft and gear as-
sembly (156;. Insert the hollow pin
(157). Replace the shaft and gear
assembly (156) in the RF subchassis.
Replace the two 6-32 by 3{4-inch
Phillips head screws (153), and the
No. 6 lockwashers (154), through the
flange (155), and tighten to sub-
chassis.

Replace the gear (152) on the shaft
(151). Tighten the 4-40 by 54s-inch
Bristo head screw (148) and 4-40
square nut (149) on gear clamp (150).
Replace the .225-inch retaining ring
(147).

Replace the gear (144) on the shaft
(145) and fasten with the .122-inch
retaining ring (143). Position this
assembly on rear plate (146) as shown
in figure 87.1. Fasten it to the plate
(146) with the 6-32 by % 4-inch hex-
agonal head screw (141) and the Nc¢
6 lockwasher (142).

Replace the gear (139) on the shaft
(140) and fasten it with the 34,-inch
retaining ring (138). Position this

(17)

(18}

(19)

(20)

(21)

(22)

(23)

(24)

assembly as shown in figure 87.1 and
fasten it with the 6-32 hexagonal nut
(136) and the No. 6 lockwasher (137).

Place the brass gear (134) on the
shaft (135). Replace the washer (133)
and the .122-inch retaining ring (132).
Replace the 10-tooth lost motion gear
(131) on the shaft (135). Replace
the steel ball (180) and plate (129).
Replace the assembly on the rear plate
(146) (fig. 88.1) and fasten it with
the 8-32 by 9{g-inch Phillips head
screw (127) and the No. 8 lockwasher
(128).

Note. Be sure that the alinement is precise
so that this assembly will function correctly.
Assemble the gear clamp (125) and
split gear (126). Load two teeth on
the split gear (126) while placing it
on the shaft (171) to mesh with the
gear (175). Tighten the 4-40 by %4-
inch Bristo head screw (123) and 4-40
square nut (124).

Assemble the gear clamp (121) and
split gear (122). Place the assembly
on the shaft (166) and tighten the
4-40 by 9%e-inch Bristo head screw
(119) and 4-40 square nut (120).
Place the gear and cam assembly
(117) on the shaft (116), insert the
No. 6/0-taper pin (118). Replace the
shaft (116), the cam (115), and the
No. 6/0 taper pin (114).

Place the split gear assembly (113)
on the gear and cam assembly (175)
and fasten it with the three 4-40 by
14 -inch Phillips head screws (112).
Place the gear clamp (109) on the
gear (111) and place the gear (111)
on the split gear (110). Place this
assembly on the shaft (186) and
tighten the 4-40 by 9%g-inch Bristo
head screw (107) and 4-40 square
nut (108).

Place the gear clamp (105) on the
split gear (106) and place the assem-
bly on the shaft (196). Tighten the
4-40 by 94g-inch Bristo head screw
(103) and 4-40 square nut (104).
Place the gear clamp (100) on the
gear (101) and place this assembly on
the split gear (102). Place this assem-

7



(25)

(28)

(29)

(30)

(31)

(32)

ply on tne shaitt (191) while loading
the split gear (106) by two teeth.
Tighten the 4-40 by %g-inch Bristo
head screw (98) and 4-40 square nut
(99) on the gear clamp (100).

Fasten the split gear (96) to the steel
gear (95) with the three 4—40 by 14-
inch Phillips head secrews (97). Place
the gear clamp (94) on the gear (95)
and place the whole assembly on the
shaft (181) while loading two teeth on
the split gears (96) and (113).
Tighten the 4-40 by 9 ¢-inch Bristo
head screw (92) and 4-40 square nut
(93).

Replace the brass gear (91) and the
.122-inch retaining ring (90).

Place the gear clamp (89) on the smali
steel gear (86) and place them on the
shaft (156). Mesh the gear (86) with
the gears (91) and (117). Tighten
the 4-40 by 9% ¢-inch Bristo head screw
(87) and 4-40 square nut (88).

Place the gear clamp (85) on the brass
gear (82). Place this assembly on the
shaft (156). Tighten the 4-40 by %¢-
inch Bristo head screw (83) and 4-40
square nut (84).

Place the large brass gear assembly
(81) on the shaft (176) and fasten it
with the 4-inch retaining ring (80).
Note. At this point loosen the gear clamp
(85) to make the brass gear (82) mesh per-
fectly with the rear gear on the gear as-
sembly (81). Tighten the gear clamp when
the adjustment is completed.
Assemble the steel gear and shaft
(79) by adding the separator (78),
the steel gear (77), the 3/g4-inch re-
taining ring (76), and the 3{g-inch
steel washer (75). Install this assem-
bly on the rear plate (146) as shown
in figure 88.1.

Replace the pinned split gear assembly
(73) and the 3{¢-inch washer (74) as
shown in figure 87.1 while loading the
split gear (122) two teeth.

Note. Loosen the gear clamp (121) on the
split gear (122) to insure perfect mesh with
the small gear on the gear assembly (73).
Reassemble the differential gear as-
sembly (61) through (72) as follows:

(a) Be sure that the loading springs

(71) are in place.

(b) Replace the .395-inch retaining ring

(70).

(¢) Assemble the three small gear as-

semblies by installing the loading
springs (68) on the pinned gear
assembly (69); add the flat brass
gears (67) and the .395-inch retain-
ing rings (66). :

(d) The three similar gear assemblies

(65) must be placed on the pinned
gear and detent assembly (72) while
loading the split gear on this assem-
bly by two teeth.

(e) Replace the three .122-inch retain-

ing rings (64).

(f) Place the gear (63) so that the

inner small gear meshes with the
outer gear on split gear assemblies
(65). Load the bottom half of the
split gear assemblies (65) three
teeth and gently rock the gear as-
sembly (63) back and forth until all
cears mesh.

Note. Be extremely careful when load-
ing this assembly to insure proper opera-
tion.

(9) Replace the three 4-40 by V4-inch

Phillips head screws (61) and the
three No. 4 lockwashers (62). Par-
tially tighten each screw and check
the assembly to insure proper fit
before final tightening.

(h) Before replacing the differential

(33)

(34)

(35)

gear assembly, load the split gear
(113) two teeth and hold it with a
serew driver blade; drop the differ-
ential gear in place and remove the
screw driver.

Replace the detent spring (60) and
secure it with the two 6-32 by 1/-inch
Phillips head screws (58) and the two
No. 6 lockwashers (59).

Replace the %4g-inch washer (57) on
the front plate (45). Place the pinned
split gear assembly (56) over the
washer and fasten it with the 14-inch
retaining ring (55).

Replace the triangular steel plate (54)
on the front plate (45) with the three
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(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)
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6-32 by l4-inch Phillips head serews
(52) and the three No. 6 lockwashers
(53).

Replace the large brass gear (51) and
secure it with the 14-inch retaining
ring (50).

Replace the pinned gear and shaft
(49) on the front panel (45) and se-
cure it with the .225-inch retaining
ring (48).

Replace the front plate (45) while
loading two teeth on the split gears
(56) and (102). Replace the three 8—
32 by 3% ¢-inch Phillips head screws
(46) and three No. 8 lockwashers
(47). Loosen the gear clamp (100) on
the split gear (102) and adjust the
gear (102) for perfect mesh on the
rear gear of the gear assembly (56).
Tighten the gear clamp (100).

Replace the 6—40 by 34¢-inch machine
screw (44).

Replace the gear and shaft assembly
(42). When the gear and shaft assem-
bly (42) is part way through the front
plate (45) replace the 3/ ¢-inch washer
(43) and the gear (41). Replace the
hollow pin (40) to secure the gear
(41). Push the assembly firmly in
place and secure it with the .207-inch
retaining ring (39).

Replace the gear (388) and secure it
with the 34,-inch retaining ring (37).
Be sure that the proper side is up for
perfect mesh with the gear (42).

Replace the synchronization gear (36)
with its green face up. Fasten it with
the 6-32 by 3,¢-inch Phillips head
screw (34) and No. 6 lockwasher
(35).

Replace the two combination bevel
and spur gears (32) and (33).

Replace the bevel gear (29) and the
gear clamp (80) on the mechanical
counter (25).

Replace the bevel gear (26) and the
gear clamp (27) on the mechanical
counter (25). Leave the gear clamps
(27) and (30) loose until the me-
chanical counter is mounted.

(46)

(47)

Mount the mechanical counter (25)
with the four 4-40 by %4 ¢-inch Phillips
head screws (23) and four No. 4 split
lockwashers (24); tighten the 3-56
by V4-inch Bristo head screws (28)
and (31) on the gear clamps (27) and
(30). Be sure that the bevel gears (26)
and (29) mesh perfectly with the bevel
gears (32) and (33) respectively.

Reassemble the clutch gear assembly
as follows:

(a) Place the bushing (21) in the brass

gear (12).

(b) Place the four clutch plates (11) in

the gear (12) as shown in figure
87.1.

Note. Follow the illustration precisely.

(¢) Replace the steel plate (10).
(d) Replace the two 7% 4-inch washers

(9).

(e) Replace the four 174,-inch spring

friction washers (8).

(f) Replace the 7% 4-inch washer (7).
(g9) Replace the pressed split gear as-

sembly (6).

(k) Press this whole assembly together

and replace the .395-inch retaining
ring (5).

(7) Slip the assembly over the shaft

(22) and secure it with the .225-
inch retaining ring (20).

(7) Replace the 14-inch washer (19)

and the flat pin (18).

(k) Replace the spring (17), spring

holder (16), and the stop washer
(15). Secure in place with the .225-
inch retaining ring (14).

(1) Replace the zero adjust shaft (13).
(m) Place the lockwasher (2) and the

" 6¢—24 hexagonal nut (1) on the
shaft (22).

(n) Mount the clutch gear assembly on

the RF gear train assembly while
loading two teeth on the split gear
(6) to mesh with the spur gear part
of the bevel gear assembly (383).
Tighten the % ¢—24 hexagonal nut
(1) and replace the 6-32 by 9{4-
inch Phillips head screw (3) and
No. 6 lockwasher (4).
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(48) Replace the 8 slug racks and the 16

tension springs.

(49) Synchronize the Geneva system and

overtravel coupler as follows:

(a) Rotate the rear portion of the gear

(63) to the extreme clockwise posi-
tion.

(b) Loosen the gear clamp (85).
(c) Keep rotating the rear portion of

the gear (63) past the extreme
clockwise position to a point mid-
way between detent positions.

Note. The position should be checked
visually on the detent assembly (72).

(d) Tighten the rear clamp (85).
(e) Rotate the rear portion of the gear

(63) counterclockwise to the first
detent position.

(f) Loosen the gear clamps (27) and

(30) and adjust the mechanical
counter to read 00 000 and tighten
the gear clamps.

(50) With the mechanical counter reading

00 000, set the RF bandswitch (S201
through S210) to the position shown
in figure 108 (part 1). Use S206 (fig.
64) as viewed from the rear for RF
bandswitch setting. This is accom-
plished by loosening the gear clamp
(150) and turning the shaft (151)
with a pair of long-nose pliers. Tighten
the gear clamp when the adjustment
is completed.

_(a) The RF bandswitch section S206

should be on contact 7 as shown in
figure 108 (part 1). Rotate the rear
portion of the gear (63) in a coun-
terclockwise direction to read 01
000 on the frequency indicator. RF
bandswitch section S206 should be
on contact 6. Move the rear portion
of the gear (63) counterclockwise
to read 02 000 on the frequency
indicator. RF bandswitch section
S206 should be on contact 5. Follow-
ing this same procedure for the re-
mainder of the positions on the fre-
quency indicator, S206 should be on
contact 5 for 03 000, the other arm
of the switch will be on contact 3
for 04 000, 05 000, 06 000, 07 000;

(

(51)

(52)

(53)

(54)
(55)

(56)

contact 2 for 08 000, 09 000, 10 000,
11 000, 12 000, 13 000, 14 000, and
15 000; and finally come to rest on
contact 1 for 16 000 through 31 000.

b) If the RF bandswitch does not track
as shown in (a) above, repeat the
procedure in (49) above and try a
new setting before or beyond the
midway point between the two de-
tent positions.

Rotate the rear gear of the gear as-
sembly (63) in a counterclockwise di-
rection till the mechanical counter
reads 02 000.

Synchronize the RF gear train accord-
ing to the instructions in paragraphs
1100 and b. Since the RF subchassis
is removed from the receiver, move
the rear gear of gear assembly (63)
in a counterclockwise direction when
it is desired to go to a higher channel.
Replace the RF subchassis (par.
105d).

Replace the front panel (par. 105b).
Synchronize crystal oscillator band-
switch and VFO tuning shaft (par.
110c and d).

Aline and adjust the receiver if nec-
essary (pars. 111-120).

105.3. RF Gear Train Assembly Parts Legend
(Added)
1n%ex R:i"emrzg]c € Description
1 %6—24 hex nut.
2 %g-inch lockwasher.
3 6-32 by %e-inch Phillips head
serew.
4 No. 6 lockwasher.
5 H252 |.395-inch inside diameter x .025
thick retaining ring.
68 0339 | Steel split gear assembly, 2%-inch
diameter, 108 teeth.
7 “4g-inch flat washer.
8 174s-inch spring friction washer.
9 “e-inch flat washer.
10 Steel plate, part of clutch assembly.
11 Clutch plates.
12 0338 | Brass gear, 23-inch diameter, 72
teeth.
13 Zevo adjust shaft.
14 H516 |Retaining ring, .225-inch diameter.
15 | Stop washer.

Spring holder.
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Index Reference s sk Index Reference -
No. symbol Desecription No. symbol Description
17 Stop spring for zero adjust knob. 59 No. 6 lockwasher.
18 Flat pin. 60 Detent spring.
19 1 -inch washer. 61 4-40 by Y-inch Phillips head
20 HE1€ |.225-inch retaining ring. sCrew.
21 Steel bushing. 62 No. 4 lockwasher.
2% Clutch assembly shaft. 63 Three gears, consisting of front
23 4-46 by H4e-inch Phillips head steel gear, 3% -inch diameter, 102
SCTew. teeth; rear brass gear, 3%-inch
24 No. 4 split lockwashers. diameter, 100 teeth; small steel
28 Mechanical counter. gear, 5-inch diameter, 28 teeth.
26 0334 | Beveled gear, 3%-inch diameter, 48 64 H716 |.122-inch retaining ring.
teeth. 65 Brass split gear assembly with
27 Gear clamp. small steel gear, 1%-inch diame-
e 3-56 by 4-inch Bristo head screw. ter, the split gears have 56 teeth
29 0335 |Brass bevel gear, 74g-inch diameter, cach and the small gear has 21
24 teeth. teeth.
30 Gear clamp. 66 H232 |.395-inch retaining ring.
31 3-56 by %-inch Briste head screw. 67 0279 | Brass gear, 1¥g-inch diameter, 56
32 0841 | Gear assembly, front gear beveled, teeth.
24 teeth, rear 50 teeth. 68 Steel loading spring.
38 0333 |Gear assembly, front gear beveled, 69 0279 Pinned brass and steel gear as-
48 teeth, rear 27 teeth. sembly, brass gear 134¢-inch di-
34 6-32 by 34¢-inch Phillips head ameter, 56 teeth, steel gear, %-
SCrew. inch diameter, 21 teeth.
35 No. 6 lockwasher. 70 H252 |.395-inch retaining ring.
36 0330 |Green-faced gear, 1%-inch diam- 71 TLoading spring.
eter, 70 teeth. 702 0282 Split gear and detent assembly,
37 1222 |.207-inch retaining ring. small brass split gear 13%-inch
38 0322 |Brass gear, I-inch diameter, 64 diameter, 63 teeth, brass or steel
teeth. detent 23-inch diameter with
39 H222 |.207-inch retaining ring:. large steel rear gear, 234-inch
40 Hollow pin. diameter, 65 teeth.
41 Brass gear, %g-inch diameter, 32 73 0296 |Large brass split gear assembly,
| teeth. 2%, -inch diameter, 85 teeth with
42 f Brass gear and shaft assembly small steel gear, 25 teeth.
(gear %-inch diameter, 32 74 %g-inch washer.
teeth). 75 Ye-inch steel washer.
43 #e-inch washer. 76 Hg-inch retaining ring.
44 6-40 by %¢-inch machine screw. 77 Steel gear, 2%¢-inch diameter, 80
45 RF gear train front plate assembly. teeth.
46 8-32 by e-inch Phillips head 78 Aluminum separator, 2-inch diam-
screw. eter, 39-inch thick.
47 No. 6 lockwasher. 79 Steel gear, 2%¢-inch diameter, 80
48 H516 |.225-inch retaining ring. teeth, 134-inch long shaft.
4G 0301 Steel gear, %e-inch diameter on 80 H234 |.281-inch retaining ring.
13%-inch long shaft, 17 teeth. . .
8¢ | HT716 |.122-inch retaining ring. 81 0268 | Brass gear assembly, 3-inch di-
51 0323 Brass gear, 8%-inch diameter, 100 ame\?er, 109 teeth, smaller gear
teeth. 2%-inch diameter, 75 teeth.
52 6-32 by %-inch Phillips head 82 0300 | Large brass gear, 2%g-inch diame-
serew. ter, 80 teeth.
53 No. 6 lockwasher. 83 4-40 by %e-inch Bristo head secrew.
54 Triangular steel plate with bush- 84 4-40 square nut.
ing. 85 Gear clamp.
55 H716 |.122-inch retaining ring. 86 0229 | Small steel gear, 134-inch diameter,
56 0324 Steel split gear assembly 68 teeth, 32 teeth.
0325 with pinned brass gear, 40 teeth. 87 4-40 by %¢-inch Bristo head screw.
57 Ye-inch steel washer. 88 4-40 square nut.
58 6-32 by Y%-inch Phillips head 89 Gear clamp.
screw. 90 H716 |.122-inch retaining ring.
AGO 32504 11
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Reference

Index

Reference

No. symbol Description No. symbol Description
91 0266 |Brass gear, 1%-inch diameter, 53 135 Steel shaft.
teeth. 136 6-32 hexagonal nut.
92 4-40 by %e-inch Bristo head screw. 137 No. 6 lockwasher.
- 93 4-40 square nut. 138 3o-inch retaining ring.
94 Gear clamp. 139 0309 Small steel gear combination 8
95 0273 | Steel gear, 134g-inch diameter, 54 teeth and 4 teeth, %¢-inch diame-
teeth. ter.
96 Steel split gears, 2%g-inch diame- 140 Steel shaft, 6-32 thread on one
ter, 108 teeth. end.
97 4-40 by Y%-inch Phillips head screw. 141 6-32 by %e-inch hexagonal head
98 4-40 by %se-inch Bristo head serew. screw.
99 4-40 square nut. 142 No. 6 lockwasher.
100 Gear clamp. 143 4716 |.122-inch retaining ring.
101 0261 | Small steel gear, 134g-inch diameter, 144 0307 Brass gear, 1%g-inch diameter, 21
54 teeth. teeth.
102 0277 |Large steel split gear, 2%g-inch 145 Steel shaft.
0278 diameter, 72 teeth. 146 Gear train assembly rear plate.
103 4-40 by %se-inch Bristo head screw. 147 H781 |.225-inch retaining ring.
104 4-40 square nut. 148 4-40 by %e-inch Bristo head screw.
105 Gear clamp. 149 4-40 square nut.
106 0262 | Steel split gear, 2%s2-inch diameter, 150 Gear clamp.
0263 108 teeth. ) 151 RF band switch shaft.
107 4-40 by %e-inch Bristo head screw. 152 0303 1%¢-inch diameter steel gear, 24
108 4-40 square nut. teeth
109 Gear clamp. 6-39 b %.inch Philli head
110 Steel split gear, 1114g-inch diame- Ko s;rewy Ag-ine - -
ter, 54 teeth. y
2 5 2 154 No. 6 lockwasher.
11 0261 Sntl:all ;Zeil %ﬁar, 1%e-inch diame- 155 Flange for crystal switch shaft.
er eeth.
4 1 h bly,
112 4-40 by %-inch Phillips head screw. Be Stefl. gear gl ket Bl
g p 3-inch diameter, 16 teeth.
113 0289 | Steel split gear assembly, 2%.-inch 157 Hollow pin
diameter, 108 teeth. 158 kb I)col;pler
114 N & 0 taper pi. 159 #¢-inch steel washer.
115 1st variable IF cam, rear. f
Chny linth 160 No. 6/0 taper pin.
116 albs o 161 2d variable IF' cam, front.
117 0267 Brass gear, fixed to first variable s
. . 162 No. 6/0 taper pin.
IF cam, front, 2%¢-inch diameter, 163 8d variabls TH cowm, inside
2 y .
90' Leeth, . 164 No. 6/0 taper pin.
118 No. 6/0 tap.er pin. 165 2d variable IF' cam, inside.
119 4-40 by %se-inch Bristo head screw. 166 Gt shiatt
120 4-40 square nut. 167 No. 6/0 taper pin.
121 Gear clamp. :
5 16 2d ble IF ear.
122 0275 |Steel split gear, 2%g-inch diame- 163 o "g;(‘)ata;er pi‘;im’ ¥
0276 | ter, 72 teeth. 170 16 to 32 mec RF cam, front.
123 4-40 by %s-inch Bristo head screw. 171 Cami. shatk
124 4-40 square nut. 172 No. 6/0 taper pin.
125 Gear cla_m b S 5 173 16 to 32 mc RF' cam, rear.
126 0264 | Steel split gear, 2%4¢-inch diameter, 174 No. 6/0 taper pin
108 teeth. ’ ’
127 0265 |8-32 by She-inch Phillips head 175 0359 Stzel gear and brass cam ass‘embly,
TG 8 to 16 me, front; gear is 1%-
128 No, 8 lockviasher inch diameter, 54 teeth.
=
36-1 1 N i
130 By Sepl ot 178 8 to 16 mc RF cam, rear.
131 0312 Lost motion gear, 10 teeth. 179 No. 6/0 taper pin.
132 H716 |.122-inch retaining ring. 180 4 to 8 me RF cam, front.
133 Ye-inch washer. 181 Cam shaft.
134 03813 |Brass gear, 11%¢ diameter, 90 182 No. 6/0 taper pin.
teeth. 188 4 to 8 me RF cam, rear.
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I{&?fx RZ;?;?;IC < Description

184 No. 6/0 taper pin.

185 2 to 4 me RF cam, front.

186 Cam shaft.

187 No. 6/0 taper pin.

188 2 to 4 me RF cam, rear.

189 No. 6/0 taper pin.

190 .5 to 1 me RF cam, front.

191 Cam shaft.

192 No. 6/0 taper pin.

193 .5 to 1 me RF cam, rear.

194 No. 6/0 taper pin.

195 1 to 2 me RF cam, front.

196 Cam shaft.

197 No. 6/0 taper pin.

198 1 to 2 me RF cam, rear.

199 8-32 by 3%49-inch Bristo head set-
SCrew.

200 Y -inch coupler.

201 Y -inch fiber shaft.

202 3%-32 hexagonal head nut.

203 3%-inch lockwasher.

204 3%-inch flat washer.

205 3%-inch insulated washer.

206 6-32 by 3-inch Phillips head
screw.

207 No. 6 lockwasher.

208 L brackets.

209 Bracing rods.

210 8-32 by 3%-inch hexagonal head
serew.

211 No. 8 lockwasher.

212 8-32 by %-inch flathead Phillips
head screw.

213 Separator rod, 1334s-inch long by
%e-inch wide.

214 8-32 by 3-inch hexagonal head
serew.

215 No. 8 lockwasher.

216 8-32 by Y-inch flathead Phillips
head screw.

217 No. 8 lockwasher.

218 RF subchassis rear plate.

Page 113.

Page 115, paragraph 1089. Add subpara-
graph h after g.

h. Adapter. A 50-ohm Test Adapter MX—
1487/URM-25D as supplied with RF
Signal Generator Set AN/URM-25D.

Paragraph 110a, note, line 5. Delete “to
avoid losing nut.”

Page 116, paragraph 110a (1) :
Line 12. Change ‘“high” to: low
Line 14. Change “999” to: 000

AGO 3250A

Puage 117, paragraph 110. Make the following
changes:

Subparagraph b(4), line 8. Change “more
than 50 ohms” to: 1 megohm.

Subparagraph b(5). At the end of the sec-
ond sentence, add: of less than 50
ohms.

Subparagraph b(5), line 7. Change “crys-
tal-oscillator” to: RF.

Subparagraph b (6). Delete (6) and substi-
tute:

(6) Rotate the MEGACYCLE CHANGE
control fully counterclockwise beyond
the first detent position; then rotate
it clockwise to the first detent position.

Subparagraph b(8), line 5. Change “3”
to: 7.
Page 119, paragraph 111:
Subparagraph #, line 4. Change “.1” to: 1.
Subparagraph », line 7. Change “.1” to: 1.

Page 123.

117.1. Measuring Overall Gain
(Added)

a. Receiver Adjustment.

(1) Connect the receiver under test to an
ac power line and permit the receiver
to warm up to operating temperature.

(2) Set the receiver front panel controls
as follows:

() BANDWIDTH to 8 KC.
(b) FUNCTION to MGC.
(¢) RF GAIN to 10 (max).
(d) BFO to OFF.

b. Connection of Vacuum Tube Voltmeter.

(1) Connect a vtvm such as Electronic
Multimeter TS-505/U, or equivalent,
between DIODE LOAD terminal 14,
on the rear terminal strip of the re-
ceiver and ground (fig. 22). Do not
disturb the jumper between terminals
14 and 15.

(2) Set the FUNCTION switch of the
meter for measuring —dc volts.

(3) Set the RANGE switch to 10 volts.

c. Connection of Signal Generator. Connect a
signal generator such as Signal Generator Set
AN/URM-25 through a suitable dummy an-
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tenna (par. 116¢), and an Adapter Connector
UG-971/U and Adapter Connector UG-636/U,
to the BALANCED 125 OHM ANTENNA jack
J108 located on the back panel of the receiver
(fig. 22).

(1) Connect the signal generator power
cord to an ac power source.

(2) Turn the power switch to ON and per-
mit the signal generator to reach
operating temperature.

(3) Turn the internal modulation control
to OFF.

(4) Tune the signal generator and the
radio receiver both to 6 megacycles.

(5) Adjust the signal generator output
attenuator until the vtvm reads —7.0
volts. The receiver gain is normal
when the signal generator output
meter indicates between 1 and 4 micro-
volts. If more than 4 microvolts is
required, follow the procedure in d
below.

d. If the overall gain is below normal, test
the tubes in the REF amplifier. Replace the
burned out, shorted, or weak tubes, until the
receiver overall gain reaches a normal value. If
after testing and replacing all weak tubes in
the RF amplifier, the overall gain is still below
normal, check the adjustment of the GAIN
ADJ potentiometer R562 (par. 118).

Page 123.

118. Adjustment of GAIN ADJ Potentiometer
R562
(Superseded)

a. If a generator output of more than 4 micro-
volts is required to produce a reading of —7.0
volts when measuring the overall gain (par.
117.1), the receiver gain is below normal. The
following procedure should be followed to re-
store the receiver overall gain to normal.

(1) Disconnect connectors P225 and P226
from jacks J525 and J526, located on
the IF subchassis (fig. 68).

(2) Connect a suitable terminated signal
generator lead between IF jack J525
and receiver ground (chassis). When
using RF Signal Generator Set AN/
URM-25, it must be terminated in
Test Adapter MX-1487/URM-25D, or
equivalent.
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(3) Connect a vtvm, such as Klectronic
Multimeter TS-505/U, between DI-
ODE LOAD terminal 14, on the rear
terminal strip of the receiver and
ground (fig. 22). Do not disturb the
jumper between terminals 14 and 15.
Set the FUNCTION switch of the
meter for measuring —dc volts.

(4) Connect the receiver under test to an
ac source and allow it to warm up to
operating temperature. Set the re-
ceiver controls as follows:

(«) BANDWIDTH to 8 KC.
(b) FUNCTION to MGC.
(¢) RF GAIN to 10 (maximum).
(d) BFO to OFF.

(5) Turn the modulation control to OFF.

(6) Tune the signal generator to 455 KC.
A hum in the audio output, when the
unmodulated 455 KC signal is injected
into the IF amplifier, may indicate a
faulty type 6BJ6 tube in third, fourth,
or fifth IF amplifier stages (V503,
V504, or V505). This can be checked
by substituting another tube of the
same type, because these defects often
are not detected in a standard tube
tester.

(7) Adjust the signal generator for an
output of 150 microvolts.

Note. In rare instances, it may not be
possible to produce —7.0-volts at the diode
load terminal with an input to IF sub-
‘hassis jack J525 of 150 microvolts. In this
case, the IF gain should be set so that the
input to the IF is not less than 100 micro-
volts or greater than 200 microvolts to pro-
duce the —7.0-volts at diode load terminal 14.

(8) Adjust the GAIN ADJ potentiometer
R562 (fig. 68) for a reading of —7.0-
volts on the vtvm.

b. If the —7.0-volt reading cannot be obtained
after the maximum adjustment of GAIN ADJ
potentiometer R562, remove and test the IF
amplifier tubes in a mutual conductance tube
tester such as Electron Tube Test Set TV-7, or
equivalent. Replace burned out and shorted
tubes. Record the mutual conductance of all the
tubes tested. Replace them in their original
sockets, and readjust the GAIN ADJ potentiom-
eter R562 until the vtvm indicates —7.0 volts.
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If the —7.0-volt reading cannot be obtained
after replacing burned out and/or shorted tubes
with good tubes, replace the weakest tubes in
the IF amplifier, one at a time, and again read-
just GAIN ADJ potentiometer R562, after each
tube replacement, until a reading of —7.0 volts
is obtained.

c. Remove the signal generator from jack
J525, and reconnect plugs P225 and P226 to
jacks J525 and J526. Disconnect the vtvm.

d. Check the overall gain of the receiver in
accordance with paragraph 117.1.

e. If the overall gain is still below normal,
check the receiver alinement in accordance with
the instructions in paragraphs 111 through 116.

Figure 98. Add the following to the notes:

3. IN RECEIVERS MODIFIED BY MWO 11-
5820-294-35/1 THE B+ 3/8A FUSE F102
IS NOT CONNECTED BETWEEN P120-5
AND 4300V UNREGULATED.

Figure 105. Add the following to the notes:

5. IN POWER SUPPLIES MODIFIED BY MWO
11-5820-294-35/1 THERE IS NO CONNEC-
TION BETWEEN TERMINALS 10 AND &

[AG 413.44 (3 Dec. 58)1]

OF Tg801l; THERE IS A WIRE CONNECTED
BETWEEN TERMINAL 6 OF T801 AND
TERMINAL 15 OF J818.

Tigure 106. Make the following changes:

Station 32. Delete wire 2-35.
Station 385. Label the upper and lower
terminals of fuse F102
1 and 2 respectively.
Station 41. Change wire 42-1 to 42-2.
Change wire 35-1 to 42-1.

Add the following to the notes:

5. ON RECEIVER MAIN FRAMES MODIFIED

BY MWO 11-5820-294-35/1, STATION 35
WIRE 1-33 IS 7-40, WIRE 5-41 IS 15-41
AND B+ IS HV. AT STATION 37 THERE
IS NO WIRE 15-41. AT STATION 41 THERE
IS A WIRE ADDED BETWEEN THE CABLE
AND TERMINAL 1 OF C101 LABELED
5-41, CHANGE WIRE 35-1 TO 42-2, AND
WIRE 37-2 TO 35-1. AT STATION 40, ADD
A WIRE BETWEEN TERMINAL 7 AND
THE CABLE LABELED 35-2.

Figure 107 (Part 2) : Complete the broken

line from the grid (pin 1) of V501 to
S501.

BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

OFFICIAL :
R. V. LEE,
Major General, United States Army,
The Adjutant General.

OFFICIAL :
J. L. TARR,
Colonel, United States Air Force,
Director of Administrative Services.
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MAXWELL D. TAYLOR,
General, United States Army,
Chief of Staff.

THOMAS D. WHITE,

Chief of Staff, United States Air Force.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL

1. Scope

This technical manual contains information for
the guidance and instruction of all concerned. It
contains instructions for the installation, opera-

tion, maintenance, and repair of Radio Receiver
R-390/URR.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army materiel and
equipment:

a. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as pre-
scribed in SR 745-45-5 (Army), Navy Shipping
Guide, Article 18504 (Navy), and AFR 714
(Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the

Office of the Chief Signal Officer, as prescribed in
SR 700-45-5.

¢. DD Form 535, Unsatisfactory Report, will be
filled out and forwarded to Commanding General,
Air Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as prescribed in SR
700-45-5 and AFR 65-26.

d. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instructions on the back of the form.

e. DA Form 11-2389, Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instructions on the back of the form.

f. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose

Radio Receiver R-390/URR (fig. 1) is a high-
performance, exceptionally stable, general-purpose
receiver for use in both fixed and mobile service.
The reéceiver provides reception of continuous
wave (cw), modulated continuous wave (mcw),
voice, and frequency-shift keyed signals within a
frequency range of .5 to 32 megacycles (mc).

4. System Application
a. Space-Diversity Receiving System (fig. 2).

(1) Two or three Radio Receivers R-390/
URR can be connected as shown in figure
2 as a space-diversity receiving system
for reception of voice signals. This sys-
tem provides uniform-strength output to
a loudspeaker or headset, regardless of
fading of signals. Diversity combining
to obtain a uniform output is accom-
plished by using a common detector diode
lead for the receivers.

(2) Rhombic or doublet antennas spaced ap-
proximately 600 feet apart are connected
to the balanced antenna jacks (J108) of
the two receivers.

(3) The detector diode load of receiver B is
made to be common to both receivers by
connecting terminals 14 of both receivers
together and removing the jumper be-
tween terminals 14 and 15 of receiver A.
The audio system of receiver B only is
used. A loudspeaker is connected in the
manner shown from terminal 6 to ground.
A balanced line may be connected be-
tween terminals 10 and 13 to supply audio
to some remote location.

(4) In the presence of a strong signal on the
antenna of receiver A, automatic gain
control (agc) voltage produced in this
set increases and, by means of the com-
mon connection between terminals 4 of
both receivers, is applied to the controlled
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Figure 2. Space-diversity receiving system, block diagram.

stages of both receivers. Thus, the weak
signal on the antenna of receiver B is fur-
ther decreased by reducing the gain of the
controlled stages of this receiver. The
opposite would be true when the signal on
the antenna of receiver B is stronger than
that on the antenna of receiver A. A
jumper for normal reception is removed
from terminals 8 and 4 of both receivers
and is placed between terminals 4 and 5.
This connects a crystal diode into the cir-
cuits to prevent loading of the agc circuit
of the controlling receiver by the age
circuit of the passive receiver.

b. Space-Diversity Radioteletype Receiving
System, Type 1 (fig. 3). Figure 3 shows two
Radio Receivers R-390/URR connected in a space-
diversity radioteletype receiving system. The
doublet or rhombic antennas feed the incoming
frequency-shift signals to the receivers, where they
are converted to a frequency of 2,125 cycles for the
MARK conditions and 2,975 cycles for the
SPACE condition of the radioteletype terminal
equipment sending contacts. The outputs taken
from the LINE AUDIO outputs of the receivers
are applied to Radioteletype Terminal Equipment
AN/FGC-1( ), which provides diversity com-
bining and produces direct current (dec) pulses for
operation of teletypewriter equipment. The re-
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ceivers are connected for rormal operation as
described in paragraph 17.

c. Space-Diversity Radioteletype Receiving
System, Type 2 (fig. 4). Two Radio Receivers
R-390/URR also can be used in the type of space-
diversity radioteletype receiving system shown in
figure 4. The doublet or rhombic antennas feed
the incoming frequency-shift signals to the receiv-
ers, where the carrier frequency is converted to a
455-kilocycle (ke) intermediate frequency (if.).
This if. signal, taken from the 50 OHM IF OUT-
PUT circuit of the receivers, then is fed to Fre-
quency Shift Converter CV-116/URR, which pro-
vides diversity combining and produces dc pulses
for operation of teletypewriter equipment. The
receivers are connected for normal operation as
described in paragraph 17.

d. Single-Sideband Radioteletype Receiving
System.

(1) A Radio Receiver R-390/URR and a
Single  Sideband Converter CV-
157/URR may be connected as shown in
figure 5 for the reception of single-side-
band signals occupying 12 ke of radio
frequency (rf) spectrum space divided
into two 6-kc sidebands on both sides of
a reduced carrier, or to receive a double-
sideband signal, either amplitude modu-
lated or phase modulated, occupying up
to a total of 12 ke of spectrum space. If
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Figure 5. Single-sideband radioleletype receiving system,
block diagram.

phase modulation is received, the devi-
ation cannot exceed an average of one
radian. This system is used primarily
for the reception of multichannel radio-
teletype transmissions. For additional
information, see the manual on Radio
Receiving Sets AN/FRR40 and
AN/FRR-41.

(2) The 455-ke if. output of the receiver is
fed to the converter, which heterodynes
the if. signal to 100 ke. The 100-ke sig-
nal is amplified and fed through highly
selective filter circuits to separate the
upper sideband, lower sideband, and car-

rier components of the original signal.
The upper and lower sidebands are fed
to individual detectors to recover the low-
frequency intelligence which is fed to
terminal equipment. The carrier com-
ponent is utilized for automatic fre-
quency control in the converter.

(8) The converter has provision for gener-
ating agc voltages from the carrier,
upper sideband, lower sideband, or both
the upper and lower sidebands, and
feeding it back to the receiver. In ad-
dition, means are provided for using the
original age voltage of the receiver.

5. Technical Characteristics

Type of circuit_________ Triple-conversion superheter-
odyne on eight lowest fre-
quency bands; double-con-
version superheterodyne on
all other bands.

Frequency range —______ .5 to 832 me (in 32 steps).

Types of signals received- Al—cw, A2—mcw, A3—voice,
A9—composite transmis-
sions, Fl—frequency-shift
keying.

Type of tuning_________ Continuous; frequency read
directly on countertype in-
dicator.

Method of calibration__- Built-in crystal-controlled
calibration oscillator.

Calibration points______ BEvery 100 ke.

Audio power output:

600-ohm unbalanced 500 mw.

line.
600-ohm balanced 10 mw.
line.
Headphones_——____ 5 mw.
If. selectivity - ____ 100-cps to 16-ke¢ bandwidth,
in 6 steps.
If: output_ .. _fev. 20 mv with a receiver signal
input of 8 uv.
Intermediate frequen-

cies:
First variable if. 9 to 18 me.
(used only on eight
lowest - frequency
bands).
Second variable if. 2 to 2.5 mc on lowest step;
(a1l bands). 2 to 8 mc on all other steps.
Third (fixed) if. (all 455 kc.

bands).
Sensitivity :
Am signals_________ 3 uv or better.
Cw signals_________ 1 uv or better.
Power source___________ 115 /230 volts ac £10%, 48-62
cps through Power Supply
PP-621/URR.



Power input:
115/230 volts ac____ 270 watts total; 170 watts
with oven heaters off.

Number of tubes 33 (including ballast tube

RT512).
Antennas:
Unbalanced —_______ Random length straight-wire
or vehicular-mounted whip.
Balanced —_________ 125-ohm nominal terminating

impedance ; matches 50- to
200-ohm balanced transmis-
sion lines or unbalanced

transmission lines wusing
adapters.

Temperature range______ —40° C. (—40° F.) to 55° C.
(131° F.).

Altitude _______________ Up to 10,000 ft.

Welghtc ooz v o 80 1Ib (including Power Sup-

ply PP-621/URR).

6. Packaging Data
(fig. 6)
When packed for export or domestic shipment,
Radio Receiver R-390/URR is wrapped in paper
and placed in an inner corrugated fiberboard car-

7. Table of Components

ton. Cleated wooden spacers are used to hold
the receiver securely within the carton and to
prevent damage to the controls and connections
on the front and back panels. In the space be-
tween the back panel of the receiver and the rear
wooden spacer are stored two technical manuals,
eight 8-unit bags of silica gel, and a package con-
taining Power Cable Assembly CX-1358/U. The
inner corrugated fiberboard carton is inclosed in
a sealed, moisture-vaporproof barrier, and is
placed in an outer, tight-fitting corrugated card-
board carton. This outer carton is wrapped in
moisture-resistant paper, sealed with tape, placed
in a wooden crate containing excelsior, and se-
cured with metal straps. The complete package
is 21 inches high by 82 inches wide by 32 inches
long, giving it a volume of approximately 12.4
cubic feet. The running spares for the receiver
are shipped in a separate, paper-wrapped, cor-
rugated fiberboard carton.

Note. Items may be packaged in a manner different
from that shown, depending on the supply channel.

Component Regrtzi-red Hgfl)lt D(ggt)h L&rf)th \égllluﬂ;m)e U!(llilt))Wt

Radio Receiver R-390/URR_ _____________________________ 1 1034 1714 19 *2 65
Power Supply PP-621/URR_ ___________________________.__ 1 5% 4% 6% |- ___ 15
Power Cable Assembly CX-1358/U (fig. 1) __________________ 1 k] ISNCOIOG| A 96+ - lolsate T . 677
TechnicalImanuals- - .= o - o s o e D |mmnnileee el S 2
Setiof Bparedibes . = Lo i Sl ek A o331 0] NSl || SIS | Sy s S opr, SRR
Set of spare fuses. .-~ .. o e 1362 I e, SRR | NN, (SIS IS | - A
Set.of spare amPs: (o ot i S i cn i s i s e T R O DR i s o R e e e e ] oI

A NG A R T I s - et P TONCIE e R~ < ol P ORRRIRIRON SN . Sl SO O | S ety 2 82. 677

*Includes Power Supply PP-621/URR.

Note. This list is for general information only. See appropriate supply publications for information pertaining to

requisition of spare parts.

8. Description of Radio Receiver R—-390/URR

a. Radio Receiver R-390/URR (fig. 1) is a
33-tube superheterodyne receiver designed for re-
ception of cw, mew, voice, and radioteletype sig-
nals within a frequency range of .5 to 32 muc.
The receiver is designed for mounting in a stand-
ard 19-inch rack, such as Electrical Equipment
Cabinet CY-1119/U. The structural parts of
the receiver are of aluminum.

b. All operating controls are located on the
front panel (fig. 21), which has a gray semigloss
finish. Two handles are provided at the outer

edges of the panel to facilitate withdrawal of the
receiver from the rack or case. The two large
knobs at the bottom of the panel marked
MEGACYCLE CHANGE and KILOCYCLE
CHANGE are used to tune the receiver to the
desired frequency. Above the KILOCYCLE
CHANGE knob is a countertype frequency indi-
cator; the numbers shown indicate the frequency
in kilocycles. In the upper left-hand corner of
the front panel is a LINE LEVEL meter. In
the upper right-hand corner of the front panel
is a CARRIER LEVEL meter. Distributed

about the panel are 15 bar knobs which control

7
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Figure 6. Radio Receiver R-390/URR, packing and packaging.
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Figure 7. Radio Receiver R-390/URR, top dust cover removed, location of subchassis.

the various functions of the receiver. These con-
trols include the LINE METER switch, LINE
GAIN control, AGC time-constant switch,
LIMITER off-on switch and threshold control,
AUDIO RESPONSE selector switch, BREAK-
IN circuit switch, BANDWIDTH selector switch,
BFO PITCH control, FUNCTION switch, an-
tenna trimmer (ANT. TRIM) control, BFO
OFF-ON switch, DIAL LOCK for KILO-
CYCLE CHANGE control, frequency-indicator
zero-adjustment (ZERO ADJ.) control, LOCAL
GAIN control, and RF GAIN control. The
PHONES jack in the lower left-hand corner of
the panel is provided for connecting a pair of
headphones to the receiver local audio output.
¢. On the back panel of the receiver (fig. 22)
are mounted special tools, ANTENNA input,
POWER, REMOTE CONTROL, IF OUTPUT
connectors, operating and SPARE FUSES,

OVENS OFF-ON switch, terminal “strips for
connection of external circuits, and, under a pro-
tective cover, trimmer adjustments for the crystal
oscillators.

d. Radio Receiver R-390/URR is comprised of
a number of interchangeable assemblies (figs. 7
through 16), including the main frame and seven
removable subchassis. The rf subchassis, if. sub-
chassis, and crystal oscillator subchassis are
mounted on the upper deck of the main frame.
Mounted in three compartments on the lower deck
are the variable frequency oscillator (vfo) sub-
chassis, audio frequency (af) subchassis, calibra-
tion-oscillator subchassis, and Power Supply PP-
621/URR (alternating current (ac) power sup-
ply). The subchassis are connected to the main
frame or to each other by cables terminating in
locking-type connectors. These subchassis can be
removed readily for trouble shooting and repair

9
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Figure 8. Radio Receiver R-390/URR, bottom dust cover removed, location of subchassis.

in a minimum of time by the use of ordinary hand
tools only.

9. Description of Cases and Cabinets Used
With Radio Receiver R—390/URR

Two cases and two rack-type cabinets (not sup-
plied) are available for use with the receiver.
However, the receiver may be mounted in any
standard 19-inch rack, provided that adequate
ventilation is furnished and the entire weight of
the receiver is not supported by the front panel
alone when the receiver is used in mobile service.

a. Cabinet CY-917/URR. This is a light-
weight, table-top cabinet designed for general
fixed-station use. _

b. Case CY-979/URR. This case is con-
structed more rigidly than the CY-917/URR,

10

and embodies shock-absorbing mountings for mo-
bile, table-top installations.

¢. Electrical Equipment Cabinet CY-1119/U.
The electrical equipment cabinet is a floor-
mounted, rack-type installation designed for fixed-
station use. Seventy inches of panel space are
provided for accommodating several components.
One-man installation is possible through the use
of shelf-type angle brackets.

d. Electrical Equipment Cabinet CY—-1216/U.
This cabinet is of rugged construction and includes
shock-absorbing mountings for mobile installa-
tions. A panel space of 48 inches is provided for
accommodating several components. When either
electrical equipment cabinet is used with more
than one receiver, always use a 134-inch blank
strip between the receivers to provide adequate
ventilation.
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Figure 9. Front panel and main frame.

Caution: When Radio Receiver R-890/URR
is installed in any case other than those described
above, adequate ventilation must be provided. In
mobile use, the receiver must be supported in the
manner provided in Case CY-979/URR and
Electrical Equipment Cabinet CY-1216/U. For
mobile applications of the receiver in cabinets
other than Case CY-979/URR and Electrical
Equipment Cabinet CY-1216/U, support must be
provided at the rear of the receiver, so that the
front panel does not carry the entire weight.

10. Description of Power Supply PP-621/URR
(Ac Power Supply)
(fig. 16)

Power Supply PP-621/URR, which consists of
a power transformer, two rectifier tubes, and asso-
ciated circuits mounted on a removable subchassis,
is mounted in a compartment on the lower deck
of the main frame. The power supply furnishes
the proper voltages for operation of Radio Re-
ceiver R-390/URR from a 115- or 230-volt, =10

percent, 48- to 62-cycle source. A switch on the
top of the subchassis must be locked in the proper
position to connect input power for either 115-volt
or 230-volt operation. '

11. Description of Power Cable Assembly
CX-1358/U (Ac Power Cable)
(fig- 1)

The ac power cable, used when the receiver is
operated from a 115-volt or 230-volt ac source, is
made up of an 8-foot, two-conductor cable, termi-
nated in a screw-locking plug at one end and a
standard parallel-prong ac plug at the other end.
The screw-locking plug has a center lead screw for
securing the cable plug to the POWER connector
of the receiver.

12. Running Spares

A group of running spares is furnished with
each receiver. Spares are provided for all nor-
mally expendable items such as tubes, dial lamps,

11
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Figure 10.

Figure 11.

Rf subchassis.

If. subchassis.
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TM 856-9



Figure 12. Crystal-oscillator subchassis.
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Figure 13. Vfo subchassis.
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Figure 14. Af subchassis.

Figure 15. Calibration-oscillator subchassis.
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TM 856-15
Figure 16. Power Supply PP-621/URR.

and fuses.
spares :
2 tubes, type 3TF1T.
6 tubes, type 6AJ5.
2 tubes, type 6AKS6.
1 tube, type 6BHS6.
3 tubes, type 6BJ6.
2 tubes, type 6C4.
1 tube, type 12AT7.
3 tubes, type 12AUT.
1 tube, type 26Z5W.
1 tube, type 5651.

The following is a list of running

4 tubes, type 5749/6BA6W.

1 tube, type 6082.

4 dial lamps, type GE 327.

6 fuses, 34-ampere, 125-volt, slow blow, MS
type FO2D3ROOB.

6 fuses, 3-ampere, 125-volt, slow blow, MS
type FO2D3ROOB.

13. Additional Equipment Required

The following material is no¢ supplied as a part
of Radio Receiver R-390/URR but is required
for its operation.

Antenna :

Balanced____.. ——. Doublet or rhombic.
Unbalanced_____ Straight-wire or random length
whip.

Low-impedance trans-

mission line:
Balanced-______. 125 or 200 ohms.
Unbalanced_____ 70-ohm coaxial cable.

Headset. . Headset Navy Type CW—49507,
or equivalent 600-ohm head-
set.

Gordas-ti supar oold Headset Cord CX-1334/U, or
equivalent.

Speaker____________. 600 ohms.

Adapter Connector Adapts Plug PL—259 on unbal-

UG-970/U. anced antenna lead-in to

BALANCED ANTENNA 125
OHM connector J108.

Adapts Plug Connector UG-
573/U on unbalanced an-
tenna lead in to J108.

Adapter Connector
UG-971/U.

15



CHAPTER 2
OPERATION

Section I. SERVICE UPON RECEIPT OF RADIO RECEIVER R-390/URR

14. Siting
(fig. 17)

a. External Requirements. The location of
radio equipment depends on the situation and local
requirements, such as the necessity of operating
the equipment from an installation where it can-
not be seen, from an installation in a vehicle or a
shelter, and from an installation which has ready
access to messengers. In addition to these factors,
the terrain demands consideration before an op-
erating location is decided upon. The prime con-
sideration for establishing the most efficient com-
munication is the location of the antenna. It
should be in a location which is high and clear of
hills, buildings, cliffs, densely wooded areas, and
other obstructions. Depressions, valleys, and
other low places are poor sites for radio recep-
tion, because the high surrounding terrain absorbs
rf energy. Clear, strong signals cannot be ex-
pected if the antenna is located under or close to
a steel bridge, an underpass, a hospital, a power
line, or a power unit. Flat ground having good
conductivity is desirable.

b. Interior Requirements. If the receiver is to
be installed for fixed service, the shelter must meet
the following requirements:

(1) The receiver is to be mounted in Electri-
cal Equipment Cabinet CY-1119/U or in
a standard rack.

(2) For table-top installations, a table or
bench capable of supporting the weight
of the equipment must be available.

(3) The receiver must be located in a posi-
tion convenient to the 115- or 230-volt ac
power outlet, if it is to be installed for ac
operation.

(4) Adequate lighting for day and night op-
eration must be provided. Position the
receiver so that the panel designations
may be read easily by the operating per-
sonnel. Install artificial lighting so that

16

the light falls directly upon the panel. A
portable drop lamp and extension cord
are convenient assets for maintenance
personnel.

(5) Adequate ventilation always must be
provided.

15. Uncrating, Unpacking, and Checking
New Equipment

Note. For used or reconditioned equipment, refer to
paragraph 19.

a. General. The equipment is packed identi-
cally for both export and domestic shipment.
When new equipment is rcceived, select a site
where the equipment can be unpacked without ex-
posure to the elements and which is convenient for
the installation of the equipment.

Caution: Be careful uncrating, unpacking, and
handling the equipment. If it becomes damaged,
a complete overhaul might be required, or the
equipment might be rendered useless.

b. Uncrating and Unpacking for Ewxport and
Domestic Shipments.

(1) Place the packing case as near the oper-
ating position as is convenient.

(2) Cut and fold back the metal straps.

(3) Remove nails with a nail puller. Re-
move the top and one side of the wooden
shipping case. Do not attempt to pry
off the side and top, because this might
damage the equipment.

(4) Remove the excelsior covering the paper-
wrapped sealed carton inside the crate,
and take out the carton.

(5) Remove the paper covering from the car-
ton, open the outer corrugated fiber-
board carton, and withdraw the inner
carton inclosed in the moisture-vapor-
proof barrier.

(6) Slit open the seams of the moisture-
vaporproof barrier and remove the inner
corrugated fiberboard carton.
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Figure 17. Siting Radio Receiver R-390/URR.

(7) Open the inner carton and remove the

four wooden spacers from the inner
carton.

(8) Remove the bags of silica gel, the techni-

cal manuals, and the package containing
the power cord from the space at the rear
of the receiver.

(9) Withdraw the paper-wrapped receiver

from the inner carton, place it on a work
bench or near its final location, and re-
move the paper wrapping.

323471 O—55——2

¢. Checking.

(1) Check the contents of the cartons against
the master packing slip.

(2) Check the front panel of the receiver for
damage to the knobs or to glass windows
of the meters and frequency-indicator
dial.

(3) Operate the control knobs ; examine them
for looseness. Operate the MEGA-
CYCLE CHANGE and KILOCYCLE
CHANGE knobs throughout their
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ranges. Rough operation or binding in-
dicates a damaged tuning system.

(4) Remove the top and bottom dust covers
by removing the 16 screws and lock-
washers that secure the covers to the main
frame.

(5) Inspect the subchassis on the upper and
lower decks of the receiver for loose tube
shields and broken tubes. See that all
connectors are seated firmly; loose con-
nectors are a common cause of improper
operation in radio equipment. Replace
the dust covers.

(6) Remove the three fuses on the rear panel.
See that they are of the proper ratings.
See that the fuses are seated firmly after
replacing them.

Caution: To avoid serious damage to
the receiver, do not use any fuse rated
above the value specified.

(7) Inspect for bent or broken connectors
and terminals on the rear panel. See
that all special tools are in place in their
holders (fig. 22). Remove the small
cover at the lower right-hand corner.
See that spare fuses of proper ratings are
in place.

(8) Check the contents of the box contain-
ing the running spares for damaged parts.

16. Installation

a. Antenna. Radio Receiver R-390/URR is
normally used with rhombic, doublet, or double-
doublet antennas. For information on the rhom-
bic and doublet antennas, refer to TM 11-666,
Antennas and Radio Propagation. For informa-
tion on the double-doublet antenna, refer to TM
112629, Antenna Kit for Double-Doublet Receiv-
ing Antenna.

b. Radio Receiver R-390/URR. Radio Re-
ceiver R—390/URR is shipped with all tubes, crys-
tals, and fuses in place, and no further internal
installation is required. Instructions for install-
ing the receiver for fixed and mobile use are listed
in (1) through (4) below. If the radio receiver
is used as part of a system, refer to the system
technical manual for exact installation instruc-
tions.

(1) Fiwed, table-top installation. When
housed in Cabinet CY-917/URR or a
similar well-ventilated case for fixed
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operation, the receiver can be placed on
any sturdy table or bench.

(2) Fixed, cabinet installation. To install
the receiver in a standard cabinet, such
as Electrical Equipment Cabinet CY-
1119/U, remove the top and bottom dust
covers of the receiver. Remove one of
the blank panels from the cabinet and
install the receiver. Secure the front
panel to the cabinet with the bolts re-
moved from the blank panel. Insert
them in the elongated holes located along
the vertical edges of the receiver front
panel.

(8) Mobile, table-top installation. When
the receiver is housed in Case CY-979/
URR for mobile operation, the case must
be securely bolted to a table or shelf
which is fastened rigidly to the vehicle
body. Sufficient room must be allowed
for ventilation, for access to the connec-
tions on the back panel, and for with-
drawal of the receiver from the case for
servicing. Adequate lighting facilities
must be provided to permit reading of the
control names and positions during day
and night operation. To install the re-
ceiver in Case CY-979/URR first remove
the top and bottom dust covers of the
receiver.

(4) Mobile, cabinet or rack installation.
When the receiver is installed in Elec-
trical Equipment Cabinet CY-1216/U
for mobile operation, the cabinet must be
securely bolted to the vehicular body.
Adequate ventilation must be provided,
and sufficient room must be allowed for
access to back panel connections and for
withdrawal of the receiver for servicing.
Provision for lighting must be made to
permit reading of control names and posi-
tions during day and night operation.

17. Connections

Each Radio Receiver R-390/URR is shipped
with jumpers between terminals 1 and 2, 3 and 4, 11
and 12, and 14 and 15. These four jumpers are
required for normal operation. If the radio re-
ceiver is used as part of a system, refer to the
system technical manual for exact connections.

Warning: The voltages used are sufficiently
high to endanger human life. To prevent shock
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Figure 18. Assembdly of Plug Connector UG-573/U to a coawial cable.

hazard for personnel touching outside metallic
parts of the receiver, connect terminal 16 (marked
GND) on the rear panel (fig. 22) to ground.

a. Power Input (fig. 20). For 115- or 230-volt,
48- to 62-cps operation, connect Power Cable As-
sembly CX-1358/U between the power source and
POWER receptacle J104.

Caution: Check to see that 115 VAC/230 VAC
switch S801 (fig. 88), on Power Supply PP-621/

URR, is in the proper position for operation of
the receiver from the available power source. The
switch is reached easily when the dust cover is
removed from the bottom of the receiver. When

the receiver is operated from a 230-volt power
source, change the fuse marked AC 3A (fig.
20) from a 3-ampere, 125-volt type (MS type
FO2D3ROOB) to a 3-ampere, 250-volt type (MS
type FO2G3ROOA).

b. Antenna (fig. 18, 19, and 20). The antenna
is connected to either the UNBALANCED
WHIP or BALANCED ANTENNA 125 OHM
connector on the back panel (fig. 22) as follows:

(1) UNBALANCED WHIP connector.
When a whip antenna is to be used for
vehicular installations, or a random
length wire is to be used in fixed installa-
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tions, the lead-in must be connected to
UNBALANCED WHIP connector J107
(Receptacle Connector UG-568/U).

(@) Assemble Plug Connector UG-573/U
to the coaxial transmission line as in-
dicated in figure 18. (The whip
antenna lead-in should be as short a
length as possible of Radio Frequency
Cable RG-8/U or RG-11/U.)

(6) Connect the terminated transmission
line to UNBALANCED WHIP con-
nector J107.

(2) BALANCED ANTENNA 125 OHM

connector. BALANCED ANTENNA
125 OHM connector J108 (Receptacle
Connector UG—422/U) furnishes input to
the receiver through a tuned antenna
transformer. This connector is used for
all balanced antennas, such as a balanced
doublet, and should be used for unbal-
anced low-impedance transmission lines.

(@) Connect the balanced coaxial Cable
RG-22/U from 50 to 200-ohm balanced
antennas to J108 with Plug Connector
UG—421/U, or when Cable RG-86/U
transmission line is used, connect with
Plug Connector UG-969,/U.

(b) Two right-angle adapters are available
for connecting unbalanced coaxial cable
to the BALANCED ANTENNA 125
OHM connector. Adapter Connector
UG-970/U adapts unbalanced coaxial
lead-in terminated in Plug PL.-259 to
the connector, while Adapter Connec-
tor UG-971/U is used to connect un-
balanced coaxial lead-in terminated in
Plug Connector UG-573/U. Adapter
Connector UG-971/U and Plug Con-
nector UG-573/U are preferred and
should be used when available.

¢. Audio Output (figs. 20 and 21).
(1) A 600-ohm headset or speaker may be

connected as indicated below:

(@) Insert the headset plug into the
PHONES jack on the front panel (fig.
21), or connect the headset between
PHNS terminals 7 and 8, on the back
panel (fig. 22).

(6) Connect the speaker between LOCAL
AUDIO terminals 6 and 7 on the back
panel.

(¢) LOCAL AUDIO output is available at
pin H of REMOTE CONTROL re-
ceptacle J105 for use with a remote
speaker.

(2) A 600-ohm balanced line for telephone

and similar applications may be connected
as follows:

(¢) For normal balanced-line operation,
connect the line between LINE
AUDIO terminals 10 and 13 on the
back panel. Do not remove the jumper
on terminals 11 and 12.

(b) If a balancing bridge is to be used for
long-distance line applications, remove
the jumper from terminals 11 and 12
on the rear panel and connect the bridge
between these terminals. Connect the
balanced line between terminals 10 and
13.

(¢) Line audio output is available at con-
tacts A and J of REMOTE CON-
TROL receptacle J105 when BREAK
IN switch S106 is set at the OFF
position.

d. Auwiliary Connections (fig. 22).
(1) Break-inrelay. Connection tothe break-

in relay is completed through contact B of
REMOTE CONTROL receptacle J105
or BRK IN terminal 9 on rear panel.
The break-in relay operates to disable the
receiver when the BREAK IN switch on
the front panel is set at ON and BRK IN
terminal 9 on the rear panel or contact B
of J105 is grounded remotely.

(2) Carrier control. Connection for carrier

control of an external circuit is completed
through contact X of REMOTE CON-
TROL receptacle J105. When the
BREAK IN switch is set at OFF and
the FUNCTION switch is set at
SQUELCH, the carrier control circuit



TO ANTENNA

TRANSMISSION LINE

LOCAL
AUDIO

POWER CABLE

ASSEMBLY

\\ CX-1358/U
[P = o
600-0HM e P
SPEAKER

TO FREQUENCY
SHIFT CONVERTER

ANTENNA
J108 J107
BALANCED UNBALANCED
125 OHM WHIP

o o o FOR RANDOM
® LENGTH OR
WHIP ANTENNA

@] 0) o

LINE
PLUG AUDIO
CONNECTOR
IES%LWT UG;)‘;RZVU
J106 UG-969/U
RF PLUG
uG-88/U
REMOTE
CONTROL
J105
BALANCED
RES(R)TE TRANSMISSION
CONTROL LINE TO
CONNECTIONS AUXILIARY
EQUIPMENT
TM 856-16

Figure 20. Radio Receiver R-330/URR, cording diagram.

is grounded whenever a carrier signal is
being received.

(8) Sidetone. Sidetone is applied to the
output of the receiver by connecting the
sidetone circuit to contacts H and E
(ground) of the REMOTE CONTROL
receptacle.

(4) Externdl diode load. DIODE LOAD
terminals 14 and 15 on the rear panel are
provided to facilitate detector diode-load
combining for diversity reception. Ter-
minals 14 and 15 must be connected to-
gether for normal receiver operation.

(5) Ewxternal rf gain control. For external
control of the rf gain of the receiver, the
internal RF GAIN control is discon-

nected and a 5,000-ohm potentiometer is
connected externally. To substitute the
external control for the internal RF
GAIN control, remove the jumper be-
tween RF GAIN terminals 1 and 2 on
rear panel and connect the external con-
trol between terminal 1 and terminal 7
(ground).
(6) Agc circuit.

(@) For external age of the receiver, re-
move the jumper between AGC NOR
terminals 8 and 4 on rear panel, con-
nect the negative terminal of the source
to terminal 4, and connect the other
terminal of the source to terminal 7
(ground).
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(6) When the agc circuits of the two re-
ceivers are to be tied together, use the
following procedure:

1. Remove the jumper between AGC
NOR terminals 3 and 4 on each
receiver.

2. Connect the jumper between AGC
DIV terminals 4 and 5 on each
receiver. ‘

3. Connect terminal 4 on one receiver to
the same terminal on the other
receiver.

18. System Connections

When the radio receiver is part of a system,
refer to the technical manual covering the system
for the exact connections. The instructions in @
through & below are to be used when information
to connect the radio receiver in a system is not
available.

a. Space-Diversity Reception of Voice Signals.
To connect two Radio Receivers R-390/URR for
space-diversity reception of voice signals, proceed
as follows:

(1) Refer to paragraph 17 for normal oper-
ating and auxiliary connections for the
desired mode of operation.

(2) Connect terminal boards on rear panels
of both receivers as shown in figure 2.

b. Space-Diversity Reception of Radioteletype
Signals, Type 1. To connect two Radio Receivers
R-390/URR for space-diversity reception of
radioteletype signals using the audio output of
the receivers, proceed as follows:

(1) Refer to paragraph 17 for normal oper-
ating and auxiliary connections for the
desired mode of operation.

(2) Connect LINE AUDIO terminals 10
and 13 of each receiver to the input of
each channel in Radioteletype Terminal
Equipment AN/FGC-1( ) as shown in
figure 3.

¢. Space-Diversity Reception of Radioteletype
Signals, Type 2. 'To connect two Radio Receivers
R-390/URR for space-diversity reception of

radioteletype signals using the if. outputs of the
receivers, proceed as follows:

(1) Refer to paragraph 17 for normal oper-
ating and auxiliary connections for the
desired mode of operation.

(2) Connect IF. OUTPUT 50 OHM con-
nector J106 of each receiver to the input
of each channel in Frequency Shift Con-
verter CV-116/URR as shown in figure
4. (A cable terminated in Radio Fre-
quency Plug UG-88/U is required for
connection to receptacle J106.)

d. Single-Sideband Reception. To connect
Radio Receiver R-390/URR for the reception of
multichannel - radioteletype signals employing
Single Sideband Converter CV-157/URR, pro-
ceed as follows:

(1) Refer to paragraph 17 for normal oper-
ating and auxiliary connections for the
desired mode of operation.

(2) Connect AGC NOR terminals 3 and 4
and IF. OUTPUT 50 OHM connector
J106 to the age line terminals and the if.
input connector on Single Sideband Con-
verter CV-157/URR as shown in figure
5. (A cable terminated in Radio Fre-
quency Plug UG-88/U is required for
connection to receptacle J106.)

19. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions in paragraph 15 for
uncrating, unpacking, and inspecting the equip-
ment.

b. Examine the used or reconditioned equip-
ment for tags or other indications pertaining to
changes in the wiring of the equipment. If any
changes in the wiring have been made, note the
change in this technical manual, preferably on
the schematic diagrams.

¢. Check the MEGACYCLE CHANGE and
KILOCYCLE CHANGE knobs for ease of rota-
tion. If lubrication is required, refer to the lub-
rication instructions in paragraph 106.

d. Perform the installation and connection pro-
cedures given in paragraphs 16, 17, and 18.

Section Il. CONTROLS AND INSTRUMENTS

20. General

Haphazard operation or improper setting of the
controls can cause damage to the receiver. For

22

this reason, it is important to know the function
of every control. The actual operation of the
equipment is discussed in paragraphs 22 through
28.
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21. Radio Receiver R—390/URR Controls

TM 856-18

(fig. 21)

The controls of the radio receiver and their functions are listed in the following chart:

Control

Function

LINE LEVEL meter_________________
LINE METER off-on and range switch_

LINE GAIN control__________________

AGC SLOW-MED.-FAST time con-
stant switch.

LIMITER off-on switech and threshold
control.

CARRIER LEVEL meter_ . __________

BANDWIDTH switch_ ______________
BFO PITCH control _________________
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Indicates level of balanced-line output.

In OFF position, switch disconnects LINE LEVEL meter from balanced-line
output. In -+ 10 position, 10 db is to be added to LINE LEVEL vu reading;
in 0 position, LINE LEVEL meter is read directly in vu; in —10 position,
10 db is to be subtracted from LINE LEVEL vu reading.

Controls level of af signal applied to balanced-line output terminals.

Determines rapidity of change in gain of receiver for a certain change of signal
strength.

In any position other than OFF, adjusts limiting of peak signal impulses to
reduce static interference. Increased reduction of signal peaks is obtained at
clockwise positions of control.

Indicates level of incoming rf signal. (Indication of 0 db when RF GAIN
control is fully on corresponds to an input signal of 2 to 5 microvolts.)

Selects width of the pass band in KC for 455-ke if. amplifier stages.

Varies frequency of bfo.

Varies response of audio amplifier. In SHARP position, an 800-cps band-pass
filter is inserted into audio circuit; in MED. position, a 3,500-cps low-pass
filter is inserted ; in WIDE position, no filter is used.

In ON position, break-in relay control circuit is connected to REMOTE
CONTROL receptacle J105 and balanced-li