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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 240-volt power
supply and the circuits connected to it, or on the
115/230-volt ac line connections. Before con-
necting the receiver to an ac source, be sure that
the chassis is connected to the same ground as
the ac source.

DON'T TAKE CHANCES!



TM 11-5820-357-20
C1

TECHNICAL MANUAL

Organizational Maintenance Manual
RADIO RECEIVER R-390/URR

TM 11-5820-357-20

CHANGESNO. 1

TM 11-5820-357-20, 23 March 1961, is changed as follows:

Page 2. Add paragraph 1.1 after paragraph 1.
1.1. Index of Publications

Refer to the latest issue of DA Pam 310 -4 to deter-
mine whether there are new editions, changes, or addi-
tional publications pertaining to the equipment. DA Pam
310-4 is an index of current technical manuals, technical
bulletins, supply bulletins, lubrication orders, and modifi-
cation work orders that are available through publications
supply channels. The index lists the individual parts
(-10, -20, -35P etc.) and the latest changes to and revi-
sions of each equipment publication.

Ddete paragraph 2 and substitute:

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Use equipment forms and records in accor-
dance with instructions in TM 38-750.

b. Report of Damaged or Improper Shipment. Fill
out and forward DD Form 6 (Report of Damaged or Im-
proper Shipment) as prescribed in AR 700-58 (Army),
NAVSANDA Publication 378 (Navy), and AFR 71-4
(Air Force).

c. Comments on Manual. Forward all comments on
this publication direct to: Commanding Officer, U.S.
Army Electronics Materid Support Agency, ATTN:
SEL-MP, Fort Monmouth, N.J. (DA Form 1598 (Record
of Comments on Publications), DA Form 2496
(Disposition Form), or letter may be used.)

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WASHINGTON D.C., 5 August 1963

10. Preventive Maintenance

a. Preventive maintenance is the systematic care, in-
spection, and servicing of equipment to maintain it in
serviceable condition, prevent breskdowns, and assure
maximum, operational capability. Preventive mainte-
nance is the responsibility of all echedons concerned with
the equipment and includes the inspection, testing, and
repair or replacement of parts, subassemblies, or units
that inspection and tests indicate probably would fail be-
fore the next scheduled periodic service. Preventive
maintenance service and inspections of Radio Receiver R-
390/ URR at the second echelon level are made at quar-
terly intervals unless otherwise directed by the com-
manding officer.

b. Maintenance forms and records to be used and
maintained on this equipment are specified in TM 38-
750.

Add paragraphs 10.1 and 10.2 after paragraph 10 .

10.1 Quarterly Maintenance

Quarterly preventive maintenance checks and services
on Radio Recaver R-390/URR are required. Periodic
daily services (TM 11-5820-35710) constitute a part of
the quarterly preventive maintenance checks and services
and must be performed concurrently. All deficiencies or
shortcomings will be recorded in accordance with the re-
quirements of TM 38-750. Perform all checks and serv-
ices listed in the quarterly preventive maintenance checks
and services chart (par. 10.2) in the sequence listed.

Procedure

References

Page 10. Ddee paragraph 10 and substitute:

10.2 Quarterly Preventive Maintenance Checks and Services
Se-

guence Item

No.

1 | Completeness----------

2 | Publications------------

TAGO 5586-A-August

See that the equipment is complete-

___________ App. I, TM 11-5820-357-10

Seethat all publications are complete, serviceable, and current | DA Pam 310-4.



quence Item Procedure References
No.
3 | Maodifications--------- Determine whether new applicable MWO's have been pub- | TM 38-750 and DA Pam
fished. All URGENT MWO's must be applied immediately; 310-4
all ROUTINE MWO's must be scheduled
4 | Preservation------------ Check all surfaces for evidence of fungus. Remove rust and ™ 9-213
corrosion and paint bare spots.
5 | Loose components----- Inspect knabs, jacks, switches, relays, transformers, pilot None.
lamps, and connectors for looseness.
6 | Pluckout items--------- None.
Inspect seating of tubes, lamps, fuses, crystals, and connectors.
7 | Rdays------------------ Inspect relays for loose mountings, bad contact, and spring None.
tension.
8 | Resistors---------------- Inspect resistors for cracks, chipping, blistering, and discolora- | None.
tion.
9 [ Terminal blocks------- Inspect terminal blocks for cracks, loose connections, and None.
breaks,
10 | Capacitors-------------- Inspect capacitors for dirt, corrosion, and loose contacts None.
11 | Transformers----------- Inspect transformers sad chokes for overheating None.
12 | Lubrications---------- Check the receiver for lubrication Par. 11.
13 | Operation-------------- Check the receiver for normal operation Par. 13.
Page 12. Ddetefigure 3. Fidd Use.
Page 13. Ddetefigure4. TM 38-750 The Army Equipment Record
Page 27. Add the following to appendix I: System and Procedures.
TM™M 9-213 Painting Instructions for
TAGO\ 5586-A
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CHAPTER 1

INTRODUCTION
1. Scope 2. Forms and Records
Forward comments concerning this manual to the
This manual covers the installation and second echelon Commanding Officer, U.S. Army Signal Materid Sup-
maintenance of Radio Recelver R-390/URR. The oper- port Agency, ATTN: SIGMS-PA2d, Fort Monmouth,
ating instructions for this equipment are contained in TM N.J.
11-5820-357-10. Note. For applicable forms and records, see TM 11-5820-357-10.



CHAPTER 2

INSTALLATION

3. Unpacking

a. Packaging Data (fig.1). When packed for ship-
ment, the components of Radio Recelver R-390/URR are
placed in a carton which is packed in a wooden shipping
crate (fig.1). The wooden shipping crate is 21 inches
high, 32 inches wide, and 32 inches deep. Its volume is
approximately 12.4 cubic feet and the total packed weight
is approximately 83 pounds.

b. Removing Contents. Perform all the steps outlined
below when unpacking the equipment.

Caution: Be careful when uncrating, unpacking, and
handling the equipment because it is easily damaged.

(1) Place the crate as near the operating position as
is convenient.

(2) Cut and fold back the metal straps.

(3) Remove nails from the top of the crate. Do not
attempt to pry it off because the equipment may
become damaged.

(4) Remove the technical manuals and the paper-
board carton containing the spare parts.

(5) Slit open the fiberboard carton and fold the flaps
back.

(6) Removet h e protective plywood panel.

(7) Grasp the carrying handles of the receiver and
carefully withdraw the receiver from the fiber-
board padding which is between the receiver and
the fiberboard carton. Place the recever on a
bench or near its final location.

4. Checking Unpacked Equipment

a. Check the contents of the cartons against the master
packing dlip.

b. Check the front pand of the receiver for damage to
the knobs or to the glass windows of the meters and fre-
quency indicator dial.

c. Operate the control knobs; examine them for loose-
Ness.

(1) Operate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE knobs throughout
their ranges. Rough operations or binding may
indicate a damaged tuning system.

(2) Do not operate the KILOCYCLE CHANGE
knob past the point where a red + or -sign ap-
pears on the frequency indicator.

d. Remove thetop and bottom dust covers by remov-
ing the 16 screws (TM 115820-357-10) and lockwashers
that secure the covers to the main frame. Replace the
screws and lockwashers that hold the dust covers in ther
positions so that they are available when the dust covers
arereinstalled.

e. Inspect the subchassis on the upper and lower decks
of therecaver for loose tube shields and broken tubes.

f. If the receiver is to be used in a fixed installation,
remove the shidds from all tubes except
V201 through V206, V505, and VV701.

g. Unless extremdy dusty conditions are expected, do
not replace the dust covers.

h. Do not replace the dust covers if the receiver is to
be installed in Cabinet, Electrical Equipment CY-
979/URR or CY-917/ URR. Securdy wrap the tube
shidlds and the dust covers. Mark the nomenclature and
the serial number of the receiver from which they were
removed on the cover of the package. Store them for fu-
tureuse. Renstall the tube shields and dust covers when
thereceivers are stored or shipped.

i. Seethat al connectors are seated firmly and are in
thelr respective sockets. Loose or improperly seated con-
nectors are a common cause of faulty operation of radio
equipment.

j - Remove the three fuses from the rear pand (TM
11-5820-357-10). Check to see that they are of the
proper rating. Make sure that the fuses are firmly seated
after replacing them.
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Figure 1. Unpacking

TM3820-357- 201

k. Inspect for bent or broken connectors and terminals
on therear pand. Seethat the special tools are placed in
their holders (TM 11-5820-357-10).

1. Remove the small cover (TM 115820-357-10) at
the lower right-hand corner of therear panel. Seethat the
spare fuses are of the proper ratings and arein place.

m. Check the contents of the box that contains the
running spares for damaged parts.

n. Perform the installation and connection procedures
given in paragraphs 5 and

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

5. Installation Requirements

If the receiver is used as a part of a system, refer to the
technical manual for that system. Instructions for in-
stalling the receiver for fixed and mobile use are listed in
a through d below.

Note. The receiver is frequently used with rhombic, dou-
blet, or double-doublet receiving-type antennas. For infor-
mation on the rhombic and doublet antennas, refer to TM 11-
666. For information on the double-doublet antenna, refer to
TM 11-2629.

a. Fixed tabletop Installation. When housed in cabi-
net CY-917/URR or a similar wdl-ventilated case for
fixed operation, the receiver can be placed on any sturdy
bench, table, or desk.

b. Fixed Cabinet installation. To install the receiver in
a standard cabinet, such as Cabinet, Electrical Equipment
CY-1119/U. remove the top and bottom dust covers to
increase ventilation. Remove one of the blank pands
from the cabinet and install the receiver. Secure the front
pand to the cabinet with the bolts removed from the
blank pand. Insert them in the dongated holes along the
vertical edges of the receiver front panedl.

c. Mobile, Tabletop Installation. When the recaiver is
housed in Cabinet, Electrical Equipment CY-979/URR
for mobile operation, the cabinet must be securdy bolted
to a table or bench. Allow enough room for ventilation,
access to the connections on the back pand, and with-
drawal of



the receiver from the cabinet for servicing. Adequate
lighting facilities must be provided to permit reading the
control names and positions during day and night opera-
tion.

d. Mobile, Cabinet, or Rack Installation. When there-
ceiver is installed in Cabinet, Electrical Equipment CY-
1216/U for mobile operation, the cabinet must be se-
curely bolted to the vehicle body. Allow enough room for
access to back pane connections and for the withdrawal
of the receiver for servicing. Provision for lighting must
be made to permit reading control names and positions
during day and night operation.

Caution: When the receiver isinstalled in any cabinet
other than described above, adequate ventilation must tee
provided. For mobile applications of the receiver in cabi-
nets other than Cabinets, Electrical Equipment CY-

979/URR and CY-1216/U, support must be provided at
the rear of the receiver, so that the front pand does not
carry the entire weight of the receiver.

6. External Connections

Use the step-by-step procedure shown in figure 2 to
make the external connections to the rear pand (TM 11-
5820-35710) of thereceiver.

7. Remote Control Receptacle

Several terminals on terminal boards TB101 and
TB102 are connected in paralld with REMOTE
CONTROL J105 receptacle. This receptacle is not ordi-
narily used.



I Connect GND terminal 16 to the same
ground used with associated equipment.

2 Determine whether the power source is
115 vac or 230 vac, then check to see that
115/230 volt switch S801 on Power Supply
PP—621/URR is in the proper position for op-
eration of the receiver from the available
power source.

Caution: If the receiver is to be operated
from a 230 volt ac source, change the fuse
marked AC3A from a 3 ampere, 125 volt
type MS FO2D3RB to a 1% ampere, 250 volt
type MS FO2G3ROOA.

3 Connect Power Cable Assembly CX-
1358/U between the power source and the
POWER receptacle J104.

ANTENNA

1738 Ji
RALANTED ONBALAN- ED

i2% CuM P

4 To connect the receiver to a 50 to 200
ohm balanced antenna, such as a balanced
doublet, to the BALANCED ANTENNA Con-
nector, use Radio Frequency Cable RG-22/U
with Connector Plug UG—421/U or use Radio
Frequency Cable RG-86/U with Connector
Plug UG-969/U.

TM5820-357-20-2 (1)

Figure 2(1). Connecting procedures (part 1 of 4).



ANTENNA
2109 3507
BALANCED UNBALANCED
125 OHM

5 To adapt unbalanced coaxial lead-in
cable to the BALANCED ANTENNA CON-
NECTOR, use Adapter Connector UG-971/U
when lead-in is terminated in Connector Plug
UG-573/U.

Note: Use Connector Plug UG~970/U when
coaxial cable is terminated in Connector Plug
PL-259.

T 08 T
BALANCED. W - UNBALANCED:

DR 11

6 Use Connector Plug UG-573/U to con-
nect the unbalanced ANTENNA CONNEC-
TOR to a whip antenna or to a random-length
single-wire antenna. The whip lead-in should
be as short a length as possible of Radio
Frequency Cable RG—8/U or RG-11/U.

1 Plug the 600 ohm headset into the
PHONES jack. If the headset is to be con-
nected to the rear panel terminal board per-
form step 8.

8 Connect the headset to the PHNS termi-
nal 8 and terminal 7 (ground).

TM-5820-357-20-2 (2)

Figure 2(2). Connecting procedure (part 2 of 4)



9 Connect the loudspeaker [if used) to
LOCAL AUDIO terminals 6 and 7.

Io For balanced line auvdio output opera-
tion, connect the balanced line to LINE
AUDIO terminals 10 and 13. If a balancing
bridge is to be used for remote applications
perform steps 11 and 12.

LINE ——
2022

II Remove the jumper from terminals 11
and 12.

12 Connect the belancing bridge between
terminals 11 and 12, {see step 11}.

'3 If a transmitter is being used with the
receiver in break-in operation, connect the
control lines from the transmitter 1o BRK-IN
terminal 9 and GND terminal 16.

14 For external rf gain control, remove
the jumper between RF GAIN terminals 1 and
2 and perform step 15.

15 Connect an external 5,000—~chm poten-
tiometer to RF GAIN terminal 1 and to termi-
nal 7 ground, {see step 14}.

TM3820-387-20-2 @

TM5820-357-20-3(3)

Figure 2(3) Connecting procedures (part 3 of 4).



BRK

I6 To use an external diode load, remove
jumper from DIODE LOAD terminails 14 and
15 ond perform step 17.

17 Connect the lines from the external

diode load to terminals 14 and 15. (see step
16}.

20 Connecl coaxial transmission cable
terminated in Radio Frequency Plug UG-
88/U to IF QUTPUT receptacle J106 when it
is necessary to use the IF output of the
receiver.

18 For external agc, remove the jumper
from AGC NOR terminals 3 and 4 and per-
form step 19.

19 Connect the negative terminal of the
external agc source to terminal 4 and the
positive terminal of the agc source to termi-
nal 7 (ground) {see step 18}.

Figure 2(4).

2' If wide variations in temperature are
likely to be encountered, turn the OVENS
heater switch to ON.

TM5820-357-20-2 (4)

Connecting procedures (part 4 of 4).



CHAPTER 3

MAINTENANCE INSTRUCTIONS

Section I. GENERAL

8. Scope of Second Echelon Maintenance

Second echelon maintenance consists of the following:

a. Preventive maintenance [para 10).

b. Lubrication [para 11).

c. Visual inspection [para 12).

d. Replacement of crystals|para 14).

e. Replacement of tubes|(para 15).

f. Replacement of defective fuse(para 16).

g. Replacement of power supply PP621/URR
16).

h. Replacement of pilot lamps|(para 17).

9. Materials, Tools, and Test Equipment
Required

The materials, tools, and test equipment required for
second echeon maintenance are listed below.

a. Tools. Tool Equipment TE-41 is required in addi-
tion to the following special tools (mounted on the back
pand) supplied with the equipment.

(1) Phillips screwdriver. The Phillips screwdriver is
used to remove the screws that fasten the dust
covers, the front panel, the removable subchassis,
and the terminal boards.

(2) Fluted socket wrench. The No. 8 socket wrench
is used to remove the front pand bar knobs and
the MEGACYCLE CHANGE and KILO-
CYCLE CHANGE knabs.

(3) Tube pullers, seven-and nine-pin. The seven-
and nine-pin tube pullers are used to facilitate the
removal of the miniature tubes.

(4) Tube pin straighteners. The seven- and nine-pin

10

tube pin straighteners are used to straighten the
pins on tubes before replacement in the receiver.

b. Materials.
Cheesecloth, bleached, lint-free.
Lubricating oil, general purpose (OGP), MIL-L-
7870.
Cleaning Compound (Federal stock No. 7930-395-
9542).
Grease, aircraft and instrument (GL).

c. Test Equipment.

Nomenclature Common name Technical manual

Test Set, Electron Tube tester TM 11-6625-274-12
Tube TV-7/U.

Multimeter AN/ Multimeter TM 11-6625-203-12
URM-105

10. Preventive Maintenance

a. DA Form11-233. DA Form 11-238[(fig. § and 4)|
is a preventive maintenance checklist to be used by or-
ganizational maintenance personnd. Items not applicable
to the equipment are lined out in the figures. References
in the ITEM block in the figures are to paragraphs that
contain additional maintenance information pertinent to
the particular item. Additional preventive maintenance
information concerning DA Form 11-238 will be found in
the preventive maintenance portion of TM 11-5820-357-
10.

b. Items. Theinformation in this subparagraph sup-
plements DA Form 11-238. Theitem numbers corre-
spond to the ITEM numbers on the form.



Item maintenance procedures

Remove top and bottom dust covers [fig._3 and 6)
where necessary. Inspect all tubes for proper
seating, without removing them. Figures 8 and 9
show the locations of all tubes.

15

19 Use a clean, dry, lint-free cloth for cleaning.
Moisten the cloth with cleaning compound if
necessary. After cleaning, wipe parts dry with a
dry, lint-free cloth

Warning: Cleaning compound is flammable and its fumes are
toxic. Do not use near a flame; provide adequate ventilation.

11. Lubrication of Mechanical Tuning Sys-
tem

a. General. The only parts of the receiver that re-
quire lubrication|(fig. 7) are the mechanical tuning system
(which includes the gear train, slug racks, and the cam
rack) and the BFO PITCH control shaft bearing. The
receiver is lubricated at the factory and should be lubri-
cated thereafter, once every 6 months, under normal op-
erating conditions. If inspection indicates the need, or if
abnormal conditions or activities are encountered, shorten
the interval between lubrications. Overlubrication causes
more harm than no lubrication. Check the condition of
the mechanical tuning system whenever the receiver is
withdrawn from the case or rack for servicing. Manually
rotate the MEGACYCLE CHANGE and KILOCYCLE
CHANGE controls throughout their ranges, and note ease
of operation. Check for lack of lubrication on gears,
edges of cams, cam rollers, guide slots, and bearing; in-
spect for gritty grease and oil. Operate the BFO PITCH
control; if operation is rough or uneven, check the lubri-
cation of the control shaft bearing.

Caution: Do not attempt to lubricate the sealed vari-
able-frequency oscillator (vfo), regardless of possible
noisy operation of the unit during tuning. Unstable op-
eration of the oscillator may result.

b. Cleaning Before Lubrication. Remove the dust
covers from the rf subchassis. Use a thin, long-handled
brush with medium bristles, dipped in cleaning com-
pound. Remove dirt, oil, and grease from the gears,
cams, guide slots, and bearings. To reach all the gear
teeth while cleaning, rotate the MEGACY CLE CHANGE
and KILOCYCLE CHANGE knobs. After dipping the
brush in cleaning compound, remove the excess to pre-
vent compound from dripping on the connecting cables,
wiring, or other dectrical parts. Use a clean, lint-free
cloth moistened with cleaning compound to remove
grease from the metal castings and chassis. Thoroughly
wipe all parts with a clean, dry, lint-free cloth before pro-
ceeding with cleaning.

c. Detailed Lubrication Instructions. Lubricate the
gear train, slug racks, and cam racks as indicated in fig-
ure 7. To apply ail to the bearings, dip a length of wire
into the oil (OGP) to collect a small drop at the end, and
transfer the ail to the bearings by touching the end of the
wire to the edge of the bearings. Avoid using excessive
amounts of oil (OGP) . A standard grease gun and a thin,
long handled brush should be used for applying grease
(GL) to gear teeth, edges of cams, and tuning rack guide
slots.  Rotate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls as necessary to expose
the gear teeth.

11



ADDITIONAL ITEMS FOR 20 AND 3D ECHELON INSPECTIONS CONDITION

MAINTENANCE CHECK LIST FOR SIGNAL EQUIPMENT
ae. SOUND EQUIPMENT, RADIO, DIRECTION FINDING

B AMAC SN A SO R ANO- AL L L LSO N - RADAR, CARRIER, RADIOSONDE AND TELEVISION
(AR 7350-623)

27. CHECK FOR NORMAL OPERATION. V EQUIPMENT NOMENCLATURE
on-e RADIO RECEIVER R-390/URR
I"cl:'loF':c‘:::::‘(::.Ozﬁol;::c“:loo:. CORRECTED DURING YHE INSPECTION, INDICATE EQUIPMENT SERIAL NUMBER 696

INSTRUCTIONS

This form may be used for & period of one month by using the correct dstes and
weeks of the month. It is to be used as & Preveative Maintenance check list
~ for Signal equipment in actual use, or for a check on equipment prior to issue.

1. For detailed Prev Mal instructions see: -
a. The Technical Manual (in TM 11 scries) foc the eqaipment.
(See DA Pamphilet Number 310-4)
b. The Supply Bulletin (SB 11-100 series) for the ip it
(See DA Pamphlet Number 310-4)
€. The Department of the Army Lubrication Order.
(See DA Pamphlot Number 310-4)

2. The following action will be teken by either the C ications Officer/ -
S Chief for 1at echelon, or the Inspector for higher echelon: -
E a. Enter Equip N 1 and Serial Number.
b. Strike out items that do not apply to the equipment.

3. Operatar/Inspector will enter in the columns entitied CONDITION. on the

peoper line, @ notation regarding the condition, using symbols specified under
LEGEND.

4. After operator completes each daily inspection he will initial over the
sppropriate dates under *’Daily Condition for Moath?’’, then retwn form to
his supervisor.

TYPE OF INSPECTION

OPER- |2/3 ECH]
ATOR| ELOM DATE SIGNATURE

v 10 vav Cut M. Y lankanr
v 17 JAN plm. Y laalin
v 18 JAN mfss Q‘?/@é}aoég/

4 FORM - REPLACES DA FORMS 11-238, 1| NOV 88; 11-239,
t MAY 87 11-244, 11-248, 11-248, 11-249, 11-280, AND 11-281;
WHMICH ARE OBSOLETE.

TM5820-357-20-3
Figure 3. DA Form 11-238, pages 2 and 3.
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Figure 6. Radio receiver, rear view, dust cover removed.
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Section Il. TROUBLESHOOTING

12. Visual Inspection

a. General. Before operating the equipment, inspect
it. This will save repair time and may also avoid further
damageto theradio set. Inspect for the following:

(1) Improperly connected, worn, or broken power

cable.
(2) Improperly connected, worn, or broken loud
speaker or headset cord.

(3) Improperly seated or transposed subchassis

16

connectors.

(4) Loose or broken connections on terminal boards
on therear of the receiver.

(5) Burned-out fuse.

(6) Unlighted or broken tubes.

b. Detailed Tube Replacement Information. Visually
inspect the tubes for burned-out filaments. This is indi-
cated when one or more tubes are not lighted. This con-
dition can be caused by one filament burning out in a cir-
cuit that has several filamentsin series.
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All filaments, except the four connected di-
rectly across the 25.2 volt filament supply,
are connected in series circuits which include
two, three, or four filaments.

In a series circuit, an open filament in one
stage will cause another stage to appear de-
fective. Tubes V605, V606, V801, and
V802, oven heaters HR401, HR701, and
HR901, and indicating lamps 1101 and 1102
are connected directly across the 25.2-volt
filament supply. Cold-cathode , gas-filled
tubes V608 and V609, also known as glow-
discharge voltage regulators, do not require
heated filaments.

Figures 8 and 9 show the locations of all
tubes in Radio Receiver R390/URR. As an

aid in locating trouble caused by an open
filament circuit, the referenced designations
of the tubes arelisted in the chart below.

Series filament circuits

V202, V203, V204, and V205
V401, V402, and V201
V501, V502, V503, and V504
V505, V506, and V511
V507, and V510

RT512, V508 and V701
V601 and V602

V603, V604, V607 and V509
V901 and V902

O.mz

Oe9H =

1528(2) (o)vs2e

iF SUBCHASSIS

12AUT GaJE
SAKS

CRYSTAL~OSCILLATOR SUBCHASSIS

.m
@..,.
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&BJE @ @ Geo
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68J6

J

N\

TM5820-35T7-20-6

Figure 8. Tube locations, top deck.
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Figure 9. Tube locations, bottom deck.

13. Equipment Performance Checklist

a. General. The equipment performance checklist is a
procedure to systematically check equipment perform-
ance. All corrective measures which organizational
maintenance personnd can perform are given in the Cor-
rective measures column. When using the checklist, start
at the beginning and follow each step in order.

18

If the corrective measures indicated do not fix the equip-
ment, troubleshooting is required by higher echelon. Note
on the repair tag how the equipment performed and what
corrective measures were taken.

b. Procedure. Place the set in operation. Allow the
equipment to warm up for at least 5 minutes. Operate the
equipment as shown in the checklist below.



c. Checklist.

Step Item Action or Condition Normal indications Corrective measure
No.
1 FUNCTION switch........... Turnto AGC ..o Dial lamp lights................ Check fuses F101 and F102.
E Rushing noise or signal Check dial lamps.
E heard in speaker or head- | Check power cable.
= Set.
A 2 MEGACYCLE Set to each band, in turn. Normal signal output on Rotate control several times
E CHANGE control. each band. to clean contacts. Deter-
T mine which band or bands
o are inoperative then check
R crystal used on the bands
Y (para 16).
3 KILOCYCLE Tuneacrossaband.................... Signals received, CARRIER | Higher echelon repair re-
CHANGE control. LEVEL meter indicates quired.
strength of signal.
4 ANT. TRIM control. Rotate control ..........cccceeevieeenenens Obtain peak indication on Check antenna connector.
CARRIER LEVEL meter
for each band.
5 LOCAL GAIN Rotate control in either direction. Volume at loudspeaker in- Check V601, V602, and
control. creases or decreases. V603.
6 LINE GAIN contral .......... Rotate control in either direction. Output level to 600-ohm line | If headset level varies and
or headset and LINE pointer of meter is stick-
LEVEL meter increases or ing, tap meter lightly.
decreases.

If local output is satisfactory
but line output is weak,
higher echelon repair is
required.

E 7 RF GAIN contral .............. Rotate control ..........ccceeevioeeneenns Audio output and CARRIER | Check tubes V201 and

Q LEVEL meter indication V202.

LIJ increases or decreases.

P 8 FUNCTION switch........... Turnto MGC......coeevveireeennen, With no signal input, noise

M level should increase and

N CARRIER LEVEL meter

T does not indicate.

P Turn to AGC and tune through Output volume nearly con- Check tubes V509, V510,

E several different signals. stant. and V511.

g Turn to CAL, and then operatethe | Deflection on CARRIER Reset ANT. TRIM control.

R KILOCYCLE CHANGE contral. LEVEL meter at each Check tubes V901 and

M 100-kc reading. V902

A

N Turn to SQUEL CH and the oper- No reception of noisewhile | If noiseis high, turn the RF

E ate the KILOCYCLE CHANGE tuning between stations. GAIN control counter-
control. clockwise until he squelch

Return FUNCTION switch to circuit is effective enough
AGC and RF GAIN control to to reduce the noise.
10 at completion of this check. Check V601.
9 LIMITER contrd.............. Turn clockwise.......ccceoevvvenernnen. Noise peaks are reduced in Check tubes V507 and
amplitude. V510.

19



Item

Action or Condition

Normal indications

Corrective measure

—ZmZuv—CcOom

11

mOZ2>»<x0$OTMMXAOMT

12

13

14

BREAK IN switch............

LINE METER switch

BFO OFF-ON control and
BFO PITCH control.

BANDWIDTH

AUDIO RESPONSE
switch.

Turn to ON, Short BRK IN termi-
nal 9 on rear pane to ground
momentarily.

Turnto+10....cccovveeeeeeeeeirnene.

TuntoO .o,

Tunto-10.....cccovveeeeeeeeiieen.

Tunto OFF .....ccvveeeeeeeeeiieee.

Turn the BFO control to ON.
Tunein acw signal and vary the
BFO PITCH control.

Turnfrom 16 to .1 KC.

Operate through three positions.

LINE LEVEL meter is dis-
abled and break in relay
functions to silencere-
cever.

Line audio output circuits
from receiver REMOTE
CONTOL receptacle are
disconnected from receive
output.

Linelevd is 10 vu above
LINE METER indication.

LINE LEVEL METER indi-
cates the line level con-
trolled by the LINE GAIN
control.

Lineleve is 10 vu below
LINE LEVEL meter indi-
cation.

LINE LEVEL meter is dis-
connected. Lineaudio
output is still connected.

Tone of signal varies.

Selectivity becomes sharper.
Only low frequency audio
tones are heard in the
counterclockwise posi-
tions.

Permits amplification of
nearly full rangein WIDE
position, middle and low
frequenciesin MED. po-
sition, and 800 cpsin
SHARP position.

Refer to higher echelon.

Refer to higher echelon.

Refer to higher echelon.

Refer to higher echelon.

Refer to higher echelon.

15
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OVENS OFF-ON switch.

FUNCTION switch...........

Tunto OFF .....ccvveeeeeeeeeiieee.

Turnto STAND BY ......ccccuueee....

Tunto OFF .....ccvveeeeeeeeiieeee.

Oscillator ovens are turned
off.

Receiver issilent. Filament
circuits and oscillator cir-
cuits are kept on for im-
mediate reception.

Turns off all receiver cir-
cuits.

14. Troubleshooting Techniques

The procedures in a through h below are effective

when isolating receiver faults to a specific subchassis.
Replace any defective tubes; if this does not remedy

20

a. Presetting Receiver.

the trouble, higher echdon repair is required.

(1) Turnthe FUNCTION switch to AGC.



(2) Turnthe BANDWIDTH switchto 16 KC.

(3) Turnthe RF GAIN control to 10.

(4) Turnthe LOCAL GAIN contral to 6.

(5) Tunein a local station, or if no station can be
heard, listen to the noise produced by the re-
cever.

(6) Turnthe LINE METER switch to O.

(7) Adjust the LINE GAIN control for a midscale
LINE LEVEL meter reading.

b. Power-Supply Subchassis Test. If all tubes light
but the CARRIER LEVEL meter does not deflect and no
sound or hum is heard in the headset or loudspeaker,
check V801 and V802 and fuses F101 and F102
(TM-11-5820357-10) .

c. Af Subchassis Test. While listening to a
station or to noise, ground DIODE LOAD terminal 14 on
therear pand.

(1) The signal or noise at the local output and the
LINE LEVEL meter indication should be greatly
reduced.

(2) If only the local output is reduced, check V602,
V603, and the seating of connector P120.

(3) If only the remote output is reduced (LINE
LEVEL meter pointer moves to the left), check
V602, V604, and the seating of connector P119.

(4) Remove tubes V507 and V510 and, with a
pointed metallic probe that has an insulated han-
dle, touch tube socket pin 1 of V510. A loud
click in the loudspeaker or headset indicates that
the power supply and audio frequency (af) sub-
chassis arefunctioning. Carefully replace the
tubes after the test.

d. If. Subchassis Test. [(fig. 8). With the controls set
asin a above, turn the BANDWIDTH switch from 16 to
each lower position and listen to the signal or noise.

(1) The output should decrease at each position, until
it can hardly be heard at the .1 position.

(2) If there is little or no change as the
BANDWIDTH switch is turned, check V501
through V504 and V506 through V509.

(3) Remove plug P22¢[(fig. 8) [from receptacle J526
and touch the contact of the receptacle with the
probe. A loud click from the loudspeaker or
headset indicates that the af and if. circuits are
functioning. Carefully replace the plug.

e. Rf Subchassis Test. [(fig. 8)) Set the controls asin
above. Start with the megacycle frequency indicator at

00 and turn the MEGACYCLE CHANGE control
through its range to the highest frequency and listen to the
noise in the headset or loudspeaker.

(1) Across the tuning range, some adjustment of
the ANT. TRIM control is necessary to pro-
duce maximum noise.

(2) The noise at each detent position should be al-
most constant.

(3) There should be a pronounced increase in noise
asthe control is seated in each detent.

(4) If the rf tuner does not pass this test, check
V201 through V204, V207 and V701.

Note. When V701 is replaced, the subchassis must
berealigned at higher echelon.

(5) If al bands except 00 through 08 operate,
change crystal Y201.

(6) Each crystal in crystal oven HR401 operates a
megacycle band or a combination of 1-
megacycle bands. To determine which crystal
is defective, proceed as follows:

(@ Turn the MEGACYCLE CHANGE control
to each band to determine which bands are
inoperative.

(b)  Record the numbers of the defective bands.

(c) Match the combination of defective bands
with the combinations listed in the chart be-
low.

(d) Replacethe defective crystal [(fig. 10).
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Megacycle band affected Crystal in use
00, 17 Y401
01, 18 Y402
02, 08, 19, 30 Y403
03, 20 Y404
04, 09, 21 Y405
05, 22 Y406
06, 10, 23 Y407
07,15, 24 Y408
11,25 Y409
12, 27 Y410
13, 29 Y411
14,31 Y412
16 Y413
26 Y414
28 Y415

f. Noise at Grid Test Points. Set Multimeter
AN/URM-105 to the highest resistance range. Connect
onetest 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. A click
should be heard each time the prod touches the test point.

g. Calibration Oscillator Test. To test the calibration
oscillator, proceed as follows:

(1) Turnthe FUNCTION switchto CAL.

(2) Turn the MEGACYCLE CHANGE control to
band 00.

(3) Tune the KILOCYCLE CHANGE control
through its entire range.

(4) Listen for a beat note at every 100-Kilocycle
(Kc) point as the KILOCYCLE CHANGE con-
trol is tuned.

(5) If the calibrator fails to operate, make the fol-
lowing tests in the order indicated:

(2) Check V205 and VV206[(fig. 8)]

(b) Replace Y203.

(c) If thefault cannot be remedied by this proce-
dure, higher echelon repair is required.

h . Antenna Circuit Test. Rotate the ANT. TRIM
control. The CARRIER LEVEL meter should peak at
one particular point.

(1) Disconnect the antenna and ground ANTENNA
J107 UNBALANCED WHIP connector (TM
11-5820-357-10). A click should be heard and
the noise should drop sharply.

22

(2) Ground both contacts of ANTENNA J108
BALANCED 125 OHM connector. A click
should be heard and the noise should drop
sharply.

(3) If the receiver does not pass this test, check the
connectors on the antenna relay box.

15. Tube-Replacement Techniques

a. Isolate the trouble to a specific subchassis of the re-
celver (pare 14).

b. Inspect all interior cable connectors for proper
seating before removing a tube.

c. Substitute a new tube for an original one. If no
change is apparent in the operation of the recever, re-
place the new tube with the original. Check each original
tube until the equipment becomes operative or until all
suspected tubes have been tested.

(1) Some circuits, such as oscillator circuits (V206,
V207, V401, V505, and V701[(fig. gand 9))]
may function with one tube and not ancther,
even though both tubes are new.

(2) If a replacement tube soon becomes defective,
higher echeon repair is required.

(3) If tube substitution does not correct the trouble,
be sure that the original tubes are in the origi-
nal sockets before forwarding the defective re-
ceiver foreigner echelon repair.

(4) If another recelver of the sametypeis available,
refer to the instructions in b below.

d. Discard tubes only in the cases given in (1) and (2)
beow. Do not discard them merely because they meset or
are dightly above the lowest acceptable value listed in the
tube tester chart. Do not discard tubes merely because
they have been used for some time. Satisfactory opera-
tion in thereceiver isthefinal proof of tube quality.

(1) Discard a tube when a tube tester or other in-
strument shows the tube to be defective.

(2) Discard a tube when the defect, such as a bro-
ken glass envelope or a broken connecting pin
can be seen.
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Figure 10. Location of crystals.

e. Be careful when withdrawing a miniature tube from
its socket. Do not twist or turn the tube; pull it straight
up. The variable-frequency oscillator tube shidd is held
in place by a special clamp. Be sure that the metal insert
is in place, and then replace the shidd. Straighten the
pins with the proper pin straightener (TM 11-5820-357-
10) before replacing tubes in the receiver.

f. Tune a similar receiver, which is in good operating
condition, to a voice signal that is not subject to fading; a
signal on one of the lower frequency bands is preferred.
Turn the FUNCTION switch to AGC and the RF GAIN
control to 10. Make the substitutions from the faulty re-
ceiver to a corresponding position in the good receiver,

one tube at a time. Tap the tube under test; if noise or
abnormal change in volume is observed, replace the tube.
A considerable decrease in indication on the CARRIER
LEVEL meter, or a noticeable decrease in volume or
quality of the signal emitted from the speaker or headset
indicates a weak or otherwise defective tube. However,
different test results for the following tubes must be ob-
served:
(1) When automatic gain control (agc) tube
V509 or V510 is weak, a decreased indica-
tion on the CARRIER LEVEL meter with
anincreaseinvolume may be noted. A
weak V511 (agc time constant circuit) will
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cause an increase in indication on the
CARRIER LEVEL meter without any change
involume.

(2) A weak section of V511 (if. cathode follower)
will produce a weak signal at J106 IF OUTPUT
50 OHM connector.

(3) To test tubes V507 and V510 (noise limiters),
tune the recaeiver away from the test signal. If
noise is received, rotate the LIMITER control
clockwise the tubes under test and tubes known
to be good should be equally effective in reduc-
ing noise. After testing these tubes, return the
LIMITER control to OFF and retune the re-
ceiver to thetest signal.

(4) Totest beat frequency oscillator tube V508, turn
the BFO OFF-ON switch to ON and, while
turning the BFO PITCH control through its en-
tirerange, listen for the beat note.

(5) Inspect tubes V801 and V802 of the power sup-
ply to see that all four heaters glow with equal
brightness; a blue flash indicates an arcing tube.

(6) Check V605, V606, and V607 of the audio fre-
quency subchassis and V701 of the vfo subchas-
sis by listening to the audio output and observ-
ing the indication on the CARRIER LEVEL
meter. Inspect V608 and V609; if they do not
show a lighted filament, they will cause abnor-
mal B+ voltage.

(7) When testing calibration circuit tubes V901 and
V902, turn the FUNCTION switch to CAL,
tune through several 100-kc points, and observe
theindication on the CARRIER LEVEL meter.

(8) Test the tubes in the a circuits by listening to
the volume and quality of the output signal of
the a channds. When testing tubes V601,
V602, andv603(local af amplifier), listen to the
output signal of the local audio channe. When
testing tube V601, also test the squelch circuit
by tuning between stations

to see if it is operating properly; that is, €imi-
nating all interchannel noise and static.

(9) When testing tubes V602 (line af amplifier) and
V604, listen to the output signal from the bal-
anced line circuit and observe the indication on
the LINE LEVEL meter. Generaly, small
changes in LINE LEVEL meter indication may
be expected because of the differences between
tubes.

16. Removal and Replacement of Power
Supply PP-621 /URR
a. To remove the power-supply subsubchassis, pro-
ceed as follows:

(1) Remove the bottom dust cover from the receiver.

(2) Disconnect large connector plug P118 from jack
J818((fig. 9)]

(3) Loosen the two hidden screws, accessible
through holes indicated by arrows marked MTG
SCREWS INSIDE.

(4) Loosen the green captive screw in the corner of
the subchassis near tube VV802.

(5) Remove the four green, 7/16-inch screws that
secure the power transformer to the side of the
main frame.

(6) Lift the subchassis straight up from the receiver.

b. To replace the power-supply subchassis, proceed as
follows:

(1) Lower the subchassis straight down into the re-
cever.

(2) Replace and tighten the green captivescr ew
in the corner of the subchassis near tube V802.

(3) Replace and tighten the four green, 7/16-inch
screws that secure the power transformer to the
side of the main frame.

(4) Replace and tighten the two hidden screws.

(5) Connect large connector plug P118 to jack
Ja18.

(6) Replacethe bottom dust cover.



Note. Except for installations where extreme dust con-
ditions exist, the bottom and top dust covers will not be
used.

17. Removal and Replacement of Pilot
Lamps
For location of pilot lamps, refer to TM 11-5820-357-
10.
a. Removal.
(1) Remove the four Phillips screws from the cor-
ners of the frequency indicator window.

(2) Move the freguency-indicator window a few
inches from the front pand. Its connecting wires
will hold it in position.

(3) Remove the defective pilot lamp.

b. Replacement.
(1) Insert the new pilot lamps.
(2) Place the frequency-indicator window in posi-
tion; line up the foul screw holes.
(3) Replace and tighten the four Phillips screws.
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CHAPTER 4
SHIPMENT AND LIMITED STORAGE

18. Disassembly

The following instructions are recommended as a guide
for preparing the receiver for transportation and storage.

a. Disconnect the antenna lead-in cable.

b. Disconnect the power cable from the ac outlet, and
from the back of the recaiver. Neatly coil the power ca-
ble and secure with two lengths of pressure-sensitive
tape.

c. Remove all connections to the terminal boards on
therear pand of the recaver.

d. Unplug the headphone cord from the PHONES jack
on the front pandl.

e. If dust covers and tube shields were removed from
the receiver for ventilation purposes, reinstall them before
packing.

19. Repacking for Shipment or Limited
Storage

The exact procedure for repacking depends on the ma-
terial available and the conditions under which the re-
ceiver is to be shipped or stored. Follow the procedurein
through below whenever possible, as well as the informa-
tion concerning the original packaging|(para 3 andfig. 1).|

a. Material Requirements.

Material Quantity
Fiberboard, corrugated, single-faced. 40 q ft
Tape, water-resistant, pressure-sensitive, 3-inch. 16 ft
Sted strapping, 5/8-inch by 0.020-inch. 13 ft

Wooden shipping crate, 22-1/4 x 20-1/2 x 14-3/4.

1

b. Packaging.

(1) Enclose each technical manual in a close-fitting
paper envelope. Seal the seams of the envelope
with water-resistant, pressure-sensitive tape.

(2) Cushion the receiver on al surfaces with pads
made of single-faced corrugated fiberboard, in
order to absorb shocks that might be caused by
handling and shipping.

(3) Securely pack the running spares.

Packing.
(1) Line the wooden crate with enough material so
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that it may be sealed over thereceiver when it is
placed in the crate.

(2) Place the packaged receiver, the packaged
manuals, and the running spares in the crate.

(3) Seal the fiberboard carton with the water-
resistant, pressure-sensitive tape.

(4) Nail thetop of the wooden crate

(5) On inter-theater shipments only, apply two
bands of sted strapping.

(6) Mark the shipping crate according to the re-
quirements of AR 220-10.



APPENDIX |
REFERENCES

Following is a list of references applicable and available to the unit repairman of Radio Receiver R-390/URR.

AR 220-10
AR 750-5
DA Pam 108-1

DA Pam 310-4

FM 21-5
FM 21-6
FM 21-30
SR 320-5
SR 320-60
TM 11-666
T™ 11-2629

TM 11-5820-357-10
TM 11-6625-203-12

TM 11-6625-274-12

Preparation for Overseas Movement of Units (POM).

Maintenance Responsibilities and Ship Operation.

Index of Army Motion Pictures, Film Strips, Slides, and Phono
Recordings.

Index of Technical Manuals, Technical Bulletins, Supply Bulletins,
Lubrication Orders, and Modification Work Orders.

Military Training.

Techniques of Military Instruction.

Military Symboals.

Dictionary of United States Army Terms.

Authorized Abbreviations and Brevity Codes.

Antennas and Radio Propagation.

Antenna Kit for Double-Doublet Receiving Antenna (drawing ES-E-
276-F).

Operators Manual, Radio Receiver R-390/URR.

Operation and Organizational Maintenance: Multimeter AN/URM -
105, including Multimeter ME-77/U.

Operator's and Organizational Maintenance Manual: Test Sets,
Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U.

27



By Order of the Secretary of the Army:
G. H. DECKER,
General, United States Army,
Chief of Staff
Official:

R. V. LEE,
Major General, United Sates Army,
The Adjutant General.
Distribution:

Active Army:

To be distributed in accordance with DA Form 12-7 requirements for TM 11 series (Unclas) plus the following:

USASA (2 11-32
CNGB (1) 11-57
Tech Stf, DA (1) except 11-85
CSigO (18) 11-86
DASA (6) 11-98
ARADCOM (2) 11- 117
ARADCOM Rgn (2) 11- 155
MDW (1) 11 - 500 AA-AE (4)
Seventh US Army (2) 11- 557
EUSA (2) 11- 587
USASCS (Ft Monmouth) (109) 11-592
Units org under fol TOE: 11 - 597
(2 each UNOINDC) 32-51
11-7 32-56
11-16 32-57

NG: State AG (3) Units same as Active Army except allowance is one copy to each unit.
USAR: None.
For explanation of abbreviations used, see AR 320-50

U.S. GOVERNMENT PRINTING OFFICE: 1974-550-680/2305
824-048
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SONMETEING WROME wITH PUBLICATION

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN..JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEAR IT QUT, FOLD IT
AND DROP IT IN THE MAIL. DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

BE EXACT PIN-POINTWHEREITIS ¥ |N THIS SPACE, TELL WHAT IS WRONG
pace [ para [ mone | rame | AND WHAT SHOULD BE DONE ABOUT IT.

TEAR ALONG PERFORATED LINE

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA FORM 2028 2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1JUL79 =, ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.

PIN: 006386-000
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