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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the
180-volt Power Supply PP-621 and
circuits connected to it, or on
the 115/230-volt a-c-line connections.

DON'T TAKE CHANCES!
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Changes in force: C 3

CHANGE %

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D. C., 17 December 1965

RADIO RECEIVER R-389/URR, INCLUDING REPAIR PARTS

AND SPECIAL TOOL LISTS
TM 11-855, 2 August 1955, is changed as follows:

The title of the manual is changed as shown above.
In figures 35, 36, and 89, delete the note (as added by C 1, 2 Feb 59) and substitute:

THE WIRES CONNECTED TO B+ 3/8A FUSE F102 HAVE BEEN REMOVED
AND TIED TOGETHER, AND THE GROUND CONNECTION ON
TRANSFORMER T801 - HAS BEEN REMOVED. THERE IS NO
CONNESTION BETWEEN DC 20A FUSE F103 AND P118-15
(NOT APPLICABLE TO FIGURE 36). TERMINAL 6 OF T801 IS
CONNECTED THROUGH THE CONTACTS OF J818-15 AND P118-15
AND B+ 3/8A FUSE F102 TO GROUND. THE NAME OF B+ 3/8A FUSE
HAS BEEN CHANGED TO HV 3/8A FUSE.

Page 2, paragraph 1 (as changed by C 2, 18
Sep. 63). Delete paragraph 1 and substitute:

1. Scope

This manual contains information for the in-
stallation and operation of Radio Receiver R~
389/URR (fig. 1). It also includes the funec-
tioning, maintenance, and repair of the equip-
ment.

Add paragraph 1.1 (as added by C 2, 18 Sep.
63) after paragraph 1.

1.1 Index of Publications

Refer to the latest issue of DA Pam 310-4
to determine whether there are new editions,
changes, or additional publications pertaining
to this equipment. DA Pam 310-4 is an index
of current technical manuals, technical bulle-
tins, supply manuals (types 7, 8, and 9), sup-
ply bulletins, lubrication orders, and modifi-
cation work orders available through publica-
tions supply channels.” The index lists the in-

dividual parts (-10, -20, -35P, etc.) and the
latest changes to and revisions of each publi-
cation.

Delete paragraph 2 (as changed by C 2, 18
Sep. 63) and substitute:

2. Forms and Records

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Use equipment forms and
records in accordance with instructions in TM
38-750.

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

¢. Reporting of Equipment Manual Improve-
ments. The direct reporting of errors, omis-
sions, and recommendations for improving this
manual by the individual user is authorized and
encouraged. DA Form 2028 (Recommended
Changes to DA Publications) will be used for

*This manual supersedes C 1, 2 February 1959; C 2, 18 September 1963; TM 11-5820-360-10P, 25 Janvary 1960 including
C 1, 18 August 1960; TM 11-5820-360-20P, 25 January 1960; TM 11-5820-360-35P, 25 Janvary 1960 including C 2, 22

Jonuary 1964; and REP 1282, August 1961.



T™ 11-855
Cc3
reporting these improvements. This form will
be completed using pencil, pen, or typewriter
and forwarded direct to Commanding General,
U. 8. Army Electronics Command, ATTN:
AMSEL-MR-(NMP)-MA, Fort Monmouth,
N. J. 07703.

Page 5, paragraph 8d, line 9 from top of
page. Delete all information after “R-389/
URR"” added by C 1, 2 February 1959.

Page 6, paragraph 10c (as added by C 1, 2
Feb. 59). Delete subparagraph c.

Paragraph 121 (as added by C 1, 2 ¥eb.
593. Delete paragraph 12.1 and substitute:

12.1 Changes in Equipment

All Radie Receivers R-389/URR have the
B+ 3/8A fuse F102 in the ground lead of
power transformer T801, and the name of this
fuse has been changed to HV 3/8A. These
changes on Power Supplies PP-621,/URR used
with R-389/URR restores interchangeabi ity
befween all Power Supplies PP-621/URR and
permit their being used in all Radio Receivers
R-389/URR, R-390/URR, and R-391/URR.

Page 10, paragraph 15 (as added by C 1, 2
Feb. 59). Add subparagraph ¢ afier subpara-
graph b:

Section 1.

33. Scope of Operator’s Preventive
Maintenance

The maintenance duties assigned to the op-
erator of Radio Receiver R-389/URR are list-
ed below, together with references to the para-
graphs covering the specific maintenance funec-
tions. The duties assigned do not require tools
or test equipment other than those issued with
the radio receiver.

a. Daily preventive maintenance checks and
services (paras 35 and 36).

b. Cleaning (para 37).

34. Preventive Maintenance

Preventive maintenance is the systematic
care, servicing, and inspection of equipment to
prevent the occurrence of trouble, to reduce

2

¢. 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
ventilation. Replace the screws and
lockwashers that hold the dust covers
in their positions so that they are
available when the dust covers are
reinstalled.

(2) When receivers are used in fixed sta-
tions, remove all tube shields from
the 6BJ6-type tubes located in the
RF and IF amplifiers subchassis and
from the rectifier-type 2515W tubes
in the power supply subchassis.

(8) 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 20, chapter 4, heading (as changed by
C 2, 18 Sep. 63). Change the heading to
MAINTENANCE.

Delete sections 1 and II (as changed by C 2,
18 Sep. 63) and substitute:

OPERATOR’S PREVENTIVE MAINTENANCE

downtime, and to assure that the equipment is
serviceable.

a. Systematic Care. The procedures given
in paragraphs 35 and 36 cover systematic care
essential to proper upkeep and operation of
the equipment.

b. Preventive Maintenance Checks and Serv-
ices. The preventive maintenance checks and
services chart (para 36) outlines functions to
be performed at specific intervals. These
checks and services are to maintain Army
electronic equipment in a combat-serviceable
condition; that is, in good general (physical)
condition and in good operating condition. To
assist operators in maintaining combat serv-
iceability, the chart indicates what to check,
how to check, ard what the normal conditions
are; the references column lists the paragraphs



or manuals that contain supplementary infor-
mation., If the defect cannot be remedied by
the operator, higher level of maintenance or
repair is required. Records of these inspec-
tions must be in accordance with TM 38-750.

35. Preventive Maintenance Checks and
Services Periods

a. Preventive maintenance checks and serv-
ices on the R-389/TURR are required daily.

TM 11-855
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b. Paragraph 36 specifies checks and serv-
ices that must be accomplished daily and un-
der the special following conditions for trans-
portable installations:

(1) When the equipment is initially in-
stalled.
When the equipment is reinstalled af-
ter removal for anyv reason.
At least once each week if the equip-
ment is maintained in a standby con-
dition.

36. Daily Preventive Maintenance Checks and Services Chart

Sequence

No. Item

Procedure References

1 Exterior surfaces

2 Meter glass

3 Power cable assembly __
contact surfaces.
4 Knobs and switches __ . _
5 Screws and nuts ______
6 Terminal boards ______
7 Fuses __________ . _____
8 Operation ...__________

Clean the exterior surfaces of the R-389/URR, in-
cluding the meter and frequency indicator glasses.

Inspect the meter glass for cracks and breaks,

Inspect the power cable assembly for cuts, breaks,
fraying, and deterioration. Examine the plugs for
loose connections and for corroded or damaged

Check the mechanical action of each knob, switch, and
dial for external and internal binding.

Check,all screws and nuts for tightness.
Check all terminal boards for tightness of connections.
Check to see that fuses and spares are in place.

Check the receiver for normal operation

Para 37.

Paras 21 through
28.

37. Cleaning

Inspect the exterior of the receiver. The ex-
terior should be free of dust, dirt, grease, and
fungus.

Warning: Prolonged breathing of cleaning
compound is dangerous; make certain that
added ventilation is provided. Cleaning com-
pound is flammable; do not use near a flame.
Avoid contact with the skin; wash off any
that spills on your hands.

a. Remove dirt and dust with a clean soft
cloth. Dampen the cloth with cleaning com-
pound (FSN 7930-395-9542) if necessary.

b. Remove grease, fungus, and ground-in
dirt from the case; use a cloth dampened (not
wet) with cleaning compound.

¢. Remove dust and dirt from the frequency
indicator glass and meter glass with a cloth
dampened with cleaning compound.

Caution: Do not press hard on the glass;
this could break it.

d. Remove dust and dirt from the plugs and
jacks with a brush.

e. Clean the panel and control knobs; use a
soft clean cloth. If necessary, dampen the
cloth with water and use mild soap.
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Section Il

38. Scope of Organizational Preventive
Maintenance

a. Paragraphs 38.1 through 38.4 contain in-
structions covering organizational maintenance
of Radio Receiver R-389/URR. It includes
instructions for performing preventive and
periodic maintenance services and repair func-
tions to be accomplished by the organizational
repairman. )

b. Organizational maintenance on the R-
389/URR includes—

(1) Replacement of defective fuses.

(2) Preventive maintenance (paras 38.2,
38.3, and 38.4).

(3) Troubleshooting (para 46).

38.1 Tools, Materials, and Test Equipment
Required

The tools (including tools supplied with the
receiver), materials, and test equipment re-
quired for organizational maintenance are as
follows:

a. Tools.
G.

b. Special Tools (fig. 7). The special tools,
mounted on the back of the receiver, are as
follows:

(1) Tube pullers (2).
(2) Right-angle Phillips screwdriver.
(3) Fluted socket wrench.
(4) Tube-pin straighteners (2).
c. Materials.
(1) Cleaning compound.
(2) Lint-free cheesecloth (part of TK-

Tool Kit, Radio Repair TK-115/

ORGANIZATIONAL PREVENTIVE MAINTENANCE

(8) Sandpaper, No. 000 (part of TK-
115/G).
d. Test Equipment.
(1) Test Set, Electron Tube TV-7/U.
(2) Multimeter TS-352/U.

38.2 Preventive Maintenance

a. Preventive maintenance is the responsi-
bility of all levels concerned with the equip-
ment and includes the inspection, testing, and
repair or replacement of parts, subassemblies,
or units that inspection and tests indicate
would probably fail before the next scheduled
periodic service. Preventive maintenance
checks and services on Radio Receiver R-389/
URR at the organizational level are made at
quarterly intervals unless otherwise directed
by the commanding officer.

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

38.3 Quarterly Maintenance

Quarterly preventive maintenance checks
and services on the R-389/URR are required.
Periodic daily checks and services (para 36)
constitute 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 requirements of TM 38-750. Per-
form all the checks and services listed in the
quarterly preventive maintenance checks and
services chart (para 38.4) in the sequence list-

115/G). ed.
38.4 Quarterly Preventive Maintenance Checks and Services Chart
Sequence
No. Item Procedure References
1 Completeness  ___._.___ Check to see that equipment is complete __________.._ Paras 7, 11,
and 12.
2 Publications __________ Check to see that all publications are complete, DA Pam 3104

3 Modifications

serviceable, and current.

________ Determine whether new applicable MWO’s have been
published. All urgent MWOQO’s must be applied
immediately; all normal MWO’s must be scheduled.

TM 38-750 and DA
Pam 310-4.
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Sequence

No. Item Procedure

References

4 Preservation

5 Knobs, jacks, and

switches. connectors for looseness.
6 Pluckout items __._____ Inspect seating of tubes, pilot lamps, fuses, and crystal.
7 Antenna relay __.______ Inspect the antenna relay for loose mountings, pitted

8 Resistors
discoloration.

9 Capacitors

_________ Check all surfaces for evidence of fungus. Remove
rust and corrosion with No. 000 sandpaper; then
paint bare spots.

Inspect knobs, jacks, switches, pilot lamps, and

or burned contacts, misalignment of contacts, and
insufficient spring tension.

____________ Inspect resistors for cracks, chipping, blistering, and

___________ Inspect capacitors for corrosion, dirt, and loose

TB SIG 364

Fig. 9

Figs. 50, 51, and 57.

Figs. 50, 51, 56, 58,

contacts. and 59.
10 Transformers ._______ Inspect transformers and chokes for overheating ____ |Figs. 55, 60, 62,
and 64.

Page 22. Delete section III (as changed by
C 2, 18 Sep. 63).
Page 23. Delete figure 10 (as changed by
C 2, 18 Sep. 63).
Page 24. Delete figure 11 (as changed by
C 2, 18 Sep. 63).
Page 25, section IV. Change Section IV to
Section III.
Page 34, paragraph 53b, line 13 (as added
by C 1, 2 Feb. 59).
Add the following after “bandwidth”: In
receivers with serial number 51 and
upward, resistor R221 has been elimin-
ated. Resistor R220 is connected across
7208, and terminal 2 is connected to ter-
minal 1.

Figure 13. Add the following to the notes
(as added by C 1,2 Feb 59):

5. IN RECEIVERS WITH SERIAL NUMBER 51
AND UPWARD, THE VALUE OF R220 IS 47K.

6. IN RECEIVERS WITH SERIAL NUMBER 51
AND UPWARD, R221 IS NOT USED. R220 IS
CONNECTED BETWEEN PINS 1 AND 3 OF
7208, AND PIN 2 OF Z208 IS CONNECTED TO
PIN 1 OF Z208.

Page 39, paragraph 56a (as changed by C 1,
2 February 1959). Make the following chang-
es:
Lines 11 and 12: Delete “and its parallel
resistor, R226.”
Line 14. Delete the entire sentence.

Page 42, figure 18. Add the following (as
added by C 1, 2 Feb. 59) to the notes:

5. IN RECEIVERS WITH SERIAL NUMBER 25
AND UPWARD, R702 IS 68K.

Page 43, figure 19. Change the value (as
changed by C 1, 2 Feb. 59) of resistor R291
to 39K.

Page 50, figure 23 (foldout) (as changed by
C 1, 2 Feb. 59). Delete resistor R266.

Page 52, figure 28 (foldout) (as changed by
C 1, 2 Feb. 59). Change the value of R554 to
470.

Page 61, paragraph 80c¢ (as changed by C 1,
2 Feb. 59). Delete the second sentence and
substitute: Negative voltage feedback is pro-
vided through resistor R606 to local of ampli-
fier V602,

Page 62, paragraph 80c¢ (as changed by C 1,
2 Feb. 59). Make the following changes:

Line 11. Change internal to output.
Line 17. Change R606 to R609.

Last sentence. Delete the last sentence
and substitute: In receivers with serial
number 100 and upward, resistor R609 is
not used and the junction of R604 and
R608 is grounded. Capacitor C612 is con-
nected in parallel with R608. The feed-
back circuits now differ from the original
circuit in that the positive voltage feed-
back is still being provided, through R606,

5
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to the cathode of V602 and negative cur-
rent feedback by resistor R604.
Figure 32. Add the following to the notes
(as added by C 1, 2 Feb. 59):

3. IN RECEIVERS WITH SERIAL NUMBER 100
AND UPWARD, R609 IS NOT USED. THE
JUNCTION OF R604 AND R608 IS GROUND-
ED AND CAPACITOR C612 (8 UF) 1S
ADDED IN PARALLEL WITH R608.

Figure 36 (foldout) (as changed by C 1, 2
Feb. 59). Change the value of resistor R625
rom 2,200 to 1,000; and resistor R626 from
3.300 to 2.700.

Page 122. Add paragraph 123.1 after para-
graph 123 (as added by C 1, 2 Feb. 59).

123.1 Measuring Overall Gain

a. Receiver Adjustment.

(1) Connect the receiver under test to an
ac powerline 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.
(¢) R¥F 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 15
{on the rear terminal strip of the re-
ceiver) and ground (fig. 7). Do not
disturb the jumper between terminals
15 and 16.

(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 RF Signal Gener-
ator AN /URM-25 through a suitable dummy
antenna consisting of a nonreactive 125-ohm
resistor (minus the output impedance of the
signal generator) in series with Adapter Con-
nectors UC-971/U and UG-636/U to BAL-
ANCED 125 OHM ANTENNA jack J108 lo-
cated on the back panel of the receiver (fig.
7.

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

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

(3) Turn the internal moedulation control
to OFF.

(4) Turn the signal generator and the
radio receiver to 250 ke (low-band
counter).

(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 mi-
crovolts. If more than 4 microvolts
is required, follow the procedure giv-
en in d below.

d. If the overall gain is below normal, test
the tubes in the RF amplifier and replace the
defective tubes. If, after testing and replac-
ing all weak tubes in the RF amplifier, the
overall gain is still below normal, check the
adjustment of GAIN ADJ potentiometer R562
(para 124).

Page 122, paragraph 124 (as changed by
C 1, 2 Feb. 59). Delete paragraph 124 and
substitute:

124. Adjustment of GAIN ADJ
Potentiometer R562

a. If a generator output of more than 4
microvolts is required to produce a reading of
—7.0 volts when measuring the overall gain
(para 123.1), the receiver gain is below nor-
mal. Proceed as follows to restore the receiver
overall gain to normal.

(1) Disconnect connectors P225 and P-
226 from jacks Jb25 and J526, lo-
cated on the IF subchassis (fig. 55).

(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.

(3) Connect a vtvm, such as Electronic
Multimeter TS-505/U, between DI-
ODE LOAD terminal 15, on the rear
terminal strip of the receiver, and
ground (fig. 7). Do not disturb the



jumper between terminals 15 and 16.
Set the FUNCTION switch of the
meter for measuring —dc volts.

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

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

o) Turn the modulation control to OFF.

(6) Tune the signal generator to 455 ke.
When the unmodulated 455 ke signal
is injected into the IF amplifier, a
hum in the audic output may indicate
a faulty type 6BJ6 tube in the 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 de-
fects often are not detected in a
standard tube tester.

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

Note. It may not always be possible to pro-
duce -7.0 volts at the diode load terminal with
an input to IF subchassis 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 microvelts or greater than 200 microvolts
to produce the -7.0 volts at diode load terminal
14,

(8) Adjust GAIN ADJ potentiometer R-
562 (fig. 55) for a reading of -7.0

T™™ 11-855
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b. If the --7.0-volt reading cannot be ob-
tained after the maximum adjustment of GAIN
ADJ potentiometer R562, remove and test the
IF amplifier tubes in a mutual conductance
tube tester such as Test Set, Electron Tube
TV-7/U, or equivalent. Replace the defective
tubes. Record the mutual conductance of all
the tubes tested, replace them in their original
sockets, and readjust GAIN ADJ potentiome-
ter R562 until the vtvm indicates -7.0 volts.
If the —7.0-voit reading cannot be obtained af-
ter replacing burned out and/or shorted tubes
with good tubes, replace the weakest tubes in
the IF amplifier, one at a time, and again
readjust GAIN ADJ potentiometer R562, after
each tube replacement, until a reading of -7.0
volts is obtained.

¢. Remove the signal generator from jack
J525 and reconnect plugs P225 and P226 to
jacks J52b and J526. Disconnect the vtvm,

d. Check the overall gain of the receiver in
accordance with paragraph 123.1.

¢. If the overall gain is still below normal,
check the receiver alignment in accordance
with the instructions given in paragraphs 121,
122, and 123.

Page 124, section IV, heading. Change the
heading to: DEPOT INSPECTION STAND-
ARD.

Paragraph 130. Delete subparagraph ¢ and
substitute:

¢. RF Signal Generator AN/URM-25F.

Page 128, appendix (as added by C 2, 18

volts on the vtvm. Sep. 63). Delete the appendix and substitute:
APPENDIX 1|
REFERENCES

Following is a list of applicable references available to the organizational repairman of Radio

Receiver R-389,/URR:

DA Pam 310-4

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types

7, 8, and 9), Supply Bulleting, Lubrication Orders, and Modification

Work Orders
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TB SIG 364
TM 11-5820-359-12P
TM 11-5820-359-35P

TM 38-750

Field Instructions for Painting and Preserving Electronics Command
Equipment

Operator and Organizational Maintenance Repair Parts and Special Tool
Lists and Maintenance Allocation Chart: Power Supply PP-621/URR

Field and Depot Maintenance Repair Parts and Special Tool Lists: Power
Supply PP-621/URR

Army Equipment Record Procedures
Add appendixes II, I1I, and IV after appendix 1.
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APPENDIX Nl
BASIC ISSUE ITERMS

Section {.

General

This appendix lists items supplied for ini-
tial operation and for running spares. The
list includes tools, parts, and material issued
as part of the major end item. The list in-
cludes all items authorized for basic operator
maintenance of the equipment. KEnd items of
equipment are issued on the basis of allow-
ances prescribed in equipment authorization
tables and other documents that are a basis
for requisitioning. This equipment is combat
essential.

2. Columns

Columns are as follows:

a. Federal Stock Number. This column lists
the 11-digit Federal stock number.

b. Designaticn by Model. Not used,

c. Description. Nomenclature or the stand-
ard item name and brief identifying data for

each item are listed in this coluwmn,  When
requisitioning, eiter the nomondial oo and ]

scription.

INTROLUICTICH

d Dinit of {3202, The unit ¢f irsue is each
unless otherwise indicated and is the guyply
term by which the individual item is cwmaed
for procurement, storags, reguis
ances, and issue purposes.

e. Expendability. Wonexpendabls items are
indicated by NX. Example items are not 2
notated.

f. Quantity Authorized. Under “Iteras Com
prising an Operable Equipment,” the column
lists the quantity of items supplied for the ini-
tial operation of the equipment. Under “Eun-
ning Spare Items” the quantities listed are
those issued initially with the equipment as
spare parts. The quantities are avthorized to
be Tept om hend by the operafor for muinte-
nance of the «quiprnent.

g. lustrotion. The “Item No.” column lists
the refurenc: designations that appear on the
part in the egsioment. These same designa-
ticns are aiso cuwed en any illustrations of the

Lot fueranters in Lhe

tioning, alle

Figure No.”

1
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SECTION II: FUNCTIONAL PARTS LIST

FEDERAL DESIGNATION unir ary ILLUSTRATION
STOCK NUMBER BY MODEL DESCRIPTION arel | aum FIGURE o | IVEM NO
RECEIVER, RADLO R 383,URR ‘
T
Lf RECEIVER, RADIO R-383/URR: N 1
1TEMS COMPRISING AN OPERABLE EQUIPMENT i
ORD THRY AGC TECHNICAL MANUAL TM11-855 2
L.
P57 5-882 CABLE ASSEMBLY, POWER, ELECTRICAL CX-1358/U: 1 1
5995-284-71149 CABLE ASSEMBLY, RADIOFREQUENCY: Collins part/dwg 5068142002 1
{225 -577¢ CABLE ASSEMBLY, RADIDFREQUENCY: Collins part/dwg 3068140002 2|
j
o 537-hog7 CRYSTAL UNIT, QUARTZ CR-18/U: 10,455 ko¢; MIL spec-#l1L-C-3038 NY| il 49 Y201 1
5455 -250-0568 CRYSTAL UNIT, QUARTZ CR-45/U: MIL spec MIL-C-3098 LA 1 23 Y501
2320-539-900¢ POWER SUPPLY PP-621/URR N Y €2
RUNNING SPARE ITEMS
' RECEIVER, RADIO R-383/URR
560 -18R-35 -} ELECTRON TUBE: MIL type 6AK6 1 25
' o
l 6C
£360-2614-3002 ELECTRON TUBE: MIL type 5750/6BE6W 1 49 v2os
49 v2l2
b 43 Va1
]‘ T
b oo =180~ 360 ELECTRON TUBE: MIL type 6B116 3 49 See desd
1 1 (Item Nos: V206 thru V209, V211,V607, V702) 60 column
5960-188-6589 ELECTRON TUBE: WMIL type 6BJ6 (Item Nos: V202, V203, V501 thru 3l 43 See desd
V505, V509) 55 column
Ly .
5960-225-8219 ELECTRON TUBE: MIL type 6C4W 1} 49 V210
5960 262-0167] ELECTRON TUBE: MIL type 12AT7WA 1} 49 v20h
60 V602
55T 262-0219 ELECTRON TUBE: MIL type 5814A (Item Nos: V507, V510, V511, V601) 2 See desc|
column
e '
5960-2::-028% ELECTRON TUBE: MIL type S651WA 3 60 V608
60 V609

10




1

FEDERAL DESIGNATION UNIT ary 1LLUSTRATION
STOCK NUMBER BY MODEL DESCRIPTION worel T | AU | e :40 TEM MO,
R-389/URR (continued)
4 -
(5960—2611\—2089 ELECTRON TUBE: MIL type 574G/6BAGW 1 59 vH0R
%3 Viol
5960 -264 1484 ELECTRON TUBE: 6082 Buships spec 11 5o v6Cs
60 VEOG
5320-280-8¢624 FUSE, CARTRIDGE: 3/8 amp& 250v& renewable; Buss Mfg. Co. type AGC3-8 5 7 Fl02
5920-131-9821 FUSE, CARTRIDGE: 3 amp; 125v; renewable; Littelfuse part 313003 5 7 F1cl
5320-131-9915 FUSE, CARTRIDGE: 20 amp; 32v; MIL-F-15160 type FOYAPOROA A 7 F1oR
6240-179-1814 LAMP, GLOW: OE type NE 48 1 1102
£240-155-7834 LAMP, INCANDESCENT: 28 v, 0.0l amp; midget flange base; Fed spec 1 4g 1201
W-L-116 trade 327 1202
5305-502-4840) RESISTOR, CURRENT REGULATING: for AC and DC use; 10.2v, 0.04 to 0.26 1 RT512
amp; MIL type J311M
-
-4
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APPENDIX iii
MAINTENANCE ALLOCATION
Section i. INTRODUCTION
1. General

a. This appendix assigns maintenance func-
tions to be performed on components, assem-
blies, and subassemblies by the lowest appro-
priate maintenance category.

b. Columns in the maintenance allocation
chart are as follows:

(1) Part or component. This column
shows only the nomenclature or
standard item name. Additional de-
scriptive data are included only where
clarification is necessary to identify
the component. Components, assem-
blies, and subassemblies are listed in
top-down order. That is, the assem-
blies which are part of a component
are listed immediately below that
component, and subassemblies which
are part of an assembly are listed
immediately below that assembly.
Each generation breakdown (com-
ponents, assemblies, or subassem-
blies) is listed in disassembly order
or alphabetical order.

(2) Maintenance function. This column
indicates the various maintenance
functions allocated to the categories.

(a) Service. To clean, to preserve, and
to replenish lubricants.

(b) Adjust. To regulate periodically to
prevent malfunction.

(¢) Inspect. To verify serviceability
and detect incipient electrical or
mechanical failure by scrutiny.

(d) Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special

12

équipment such as gages, meters,
ete.

(e¢) Replace. To substitute serviceable

components, assemblies, or subas-
semblies, for unserviceable compo-
nents, assemblies, or subassemblies.

(f) Repair. To restore an item to serv-

(9)

(h)

(2)

iceable condition through correction
of a specific failure or unservice-
able condition. This function in-
cludes but is not limited to weld-
ing, grinding, riveting, straighten-
ing, and replacement of parts other
than the trial and error replace-
ment of running spare type items
such as fuses, lamps, or electron
tubes.

Align. To adjust two or more com-
ponents of an electrical system so
that their functions are properly
synchronized.

Calibrate. To determine, check, or
rectify the graduation of an instru-
ment, weapon, or weapons system,
or components of a weapon., sys-
tem.

Overhaul. 'To restore an item to
completely serviceable condition as
prescribed by serviceability stand-
ards. This is accomplished through
employment of the technique of
“Inspect and Repair Only as Neces-
sary” (IROAN). Maximum utili-
zation of diagnostic and test equip-
ment is combined with minimum
disassembly of the item during the
overhaul process.



(7) Rebuild. To restore an item to a

(3)

(4)

standard as near as possible to
original or new condition in appear-
ance, performance, and life expec-
tancy. This is accomplished th+-ough
the maintenance technique of ¢ .n-
plete disassembly of the item

spection of all parts or cor g,

repair or replacement ~* o-n or
unserviceable elements - orig-
inal manufacturing . - .nd/
or specifications a» hsequent re-

assembly of th - 1.

Operator, o© . zation, direct sup-
port, and ‘epot. The symbol X indi-
cates the categories responsible for
performing that particular mair!e=-
nance operation, but does not r:aces-
sarily indicate that repair par -ill
be stocked at that level. e e
higher than those marked by X
authorized to perform the indicu - .
operation.

Tools required. This column " ates
codes assigned to each indivic tool
equipment, test equipment, 2. . raain-
tenance equipment referenced. The
grouping of codes in . column of
the maintenance alloc '~ a chart in-

c. C haran
maintenan« e

(1)

. 0)

(3)

TM 11-855
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dicates the tool, test, and maintenance
<quipment required to perform the
~airiznance function.

Remarks. Entries in this column will
he utilize ]| when necessary to clarify
uny of the data cited in the preceding
colur .3,

in the allocation of tools for
~svctions are as follows:
Toois required for maintenance func-
.ons. This column lists tools, test,
and maintenance equipment required
0 perform the maintenance func-
tions.
Operator, organization, direct sup-
port, and depot. The dagger () in-
dicates the categories normally allo-
cated the facility.
Tool code. This column lists the tool
code assigned.

2. Mainfenance by Using Organizations

When this equipment is used by Signal serv-
ices organizations organic to theater head-
quarters or communication zones to provide

theater

communications, those maintenance

functions allocated up to and including general
support are authorized to the organization op-
erating this equipment.

13
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APPENDIX IV
ORGANIZATIONAL, DIRECT AND GENERAL SUPPORT, AND
DEPOT REPAIR PARTS AND SPECIAL TOOL LISTS
Section [ INTRODUCTION
1. General (a) Column A. This column indicates

a. This manual includes an organizational,

direct and general support, and depot mainte-

nance special tool lists.

This equipment is

combat essential.

(1)

(2)

(1)

The organizational maintenaiice re-
pair parts and special tools list shows
the repair parts authorized for or-
ganizational maintenance and is a
basis for requisitioning by organiza-
tions which are authorized the major
item of equipment. End items of
equipments are issued on the basis of
allowances prescribed in equipment
authorization tables and other docu-
ments that are a basis for requisi-
tioning.

The direct and general support and
depot maintenance repair parts and
special tools list shows the quantities
of repair parts authorized for direct
and general support maintenance and
is a basis for requisitioning author-
ized parts. It is also a guide for depot
maintenance in establishing initial
levels of spare parts.

b. Columns are as follows:

Source, maintenance, and recovera-
bility code. Source, maintenance, and
recoverability codes indicate the sup-
ply service responsible for supply, the
maintenance category at which an
item is stocked, categories at which
an item is installed or repaired, and
whether an item is repairable or sal-
vageable. The source code column is
divided into four parts—

the material code and designates
the area of responsibility for sup-
ply. AR 310-1 defines the basic
numbers used to identify the ma-
terial code. If the part is Signal
material responsibility, the column
is left blank.

(b) Column B. Not used.
(¢) Column C. This column indicates

the lowest maintenance category
authorized to install the part.
O—Organizational maintenance
(operator and organizational).
F—Direct support maintenance.

(d) Column D. The symbol in this col-

(2)

(3)
(4)

(5)

umn indicates whether the item is

repairable or salvageable, as fol-

lows:

R—indicates that the part or as-
sembly is economically repair-
able and is supplied, when
available, on an exchange basis.

Federal stock mumber. This column
lists the 11-digit Federal stock num-
ber.

Designation by model. Not used.

Description. Nomenclature or the
standard item name and brief iden-
tifying data for each item are listed
in this column. When requisitioning,
enter the nomenclature and descrip-
tion.

Unit of issue. The unit of issue is
each unless otherwise indicated and
is the supply term by which the in-
dividual item is counted for procure-



ment, storage, requisitioning, allow-
ances, and issue purposes.

(6) Expendability. Nonexperidable items
are indicated by NX. Expendable
items are not annotated.

(7) Quantity incorporated in unit. This
column lists the quantity of each part
found in a given assembly, compo-
nent, or equipment.

(8) Organizational. An asterisk indicates
that an item is not authorized for
stockage but if required, may be
requisitioned for immediate use only.

(9) Direct support. This column indicates
quantities of repair parts authorized
for initial stockage for use in direct
support maintenance and in supply
support to organization. The quanti-
ties are based on 100 equipments to
be maintained for a 15-day period.

(10) General support. The numbers in
this column indicate quantities of re-
pair parts authorized for indtial
stockage for use in general support
maintenance. The quantities are based
on 100 equipments to be maintained
for a 15-day period.

(11) Depot. The numbers in this column
indicate quantities of repair parts
authorized for depot maintenance and
for initial stockage for maintenance,
and for supply support to lower cate-
gories. The entries are based on the
quantity required for rebuild of 100
equipments.

(12) Ilustration. The “Item No.” column
lists the reference designations that
appear on the part in the equipment.
These same designations are also used
on any illustrations of the equipment.
The numbers in the “Figure No.”
column refer to the illustrations
where the part is shown.

2. Parts for Maintenance

When this equipment is used by Signal serv-
ice organizations organic to theater head-
quarters or communication zones to provide
theater communications, those repair parts
authorized up to and including general support

TM. 11-855
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are authorized for stockage by the organiza-
tion operating this equipment.

3. Electron Tubes

The consumption rates given for tubes are
conservative theoretical estimates and are pro-
vided for use only when more complete in-
formation, such as data based on operating ex-
perience, is not available. These figures are
based on levels and requirements for equip-
ment actually in use, not on authcrizations or
equipment stored in depots.

4. Requisitioning Information

a. The allowance factors are based on 100
equipments. In order to determine the num-
ber of parts authorized for initial stockage for
tha specific number of equipments supported,
the following formula will be used and carried
out to two decimal places.

Specific number of equipments supported
X allowance factor
100
Number of parts authorized for
initial stockage.

b. Fractional values obtained from above
computation will be rounded to whole numbers
as follows:

(1) When the total number of parts
authorized is less than 0.5, the quan-
tity authorized will be zero.

(2) When the total number of parts auth-
orized is between 0.5 and 1.0, the
quantity authorized will be one.

(3) For all values above one, fractional
values below 0.5 will revert to the
next lower whole number and frac-
tional value 0.5 and above will ad-
vance to the next higher whole num-
ber.

(4) Parentheses around the allowance fac-
tor listed in the direct support column
indicate that the item is combat es-
sential and that a minimum quantity
of one is authorized for initial stock-
age even though the computed quan-
tity is less than 0.5.

¢. The quantities determined in accordance
with the above computation represent the in-
itial stockage for a 15-day period.
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SECTION II. ORGANIZATIONAL FUNCTIONAL PARTS LIST

l UNIT Qry MAINT
i FEOERAL DESIGNATION 1LLUSTRATION
STOCK NUMBER BY MODEL DESCRIPTION 15o0E Bt | aow. | FoumE no. | mem no
RECEIVER, RADIO R-389/URR
5820-503-1417 RECEIVER, RADIO R-389/URR: NX
5955-537-4027 CRYSTAL UNIT, QUARTZ CR-18/U: 10,455 kc; MIL spec MIL-C-3098 NX * 49 Y201
5955-250-0568 CRYSTAL UNIT, QUARTZ CR-45/U: MIL spec MIL-C-3098 NX . 23 {Y501
5960-188-3551 ELECTRON TUBE: MIL type 6AK6 » 55 V506
60 V603
60 V6Oo4
5960-264-3002 ELECTRON TUBE: MIL type 5750/6BE6W * 49 V205
4y |vel2
4g Vel3
5960-188-3602 ELECTRON TUBE: MIL type 6BH6 (Item Nos: V206 thru V209, Vvall, * 49 See desc
V607, V702) 60  |column
5460-188-6589 ELECTRON TUBE: MIL type 6BJ6 (Item Nos: V202, V203, V501 thru * 49 See desc
V505, V509) 55 column
5960-235-8215 ELECTRON TUBE: MIL type 6C4W * 49 V210
5960-262-0167 ELECTRON TUBE: MIL type 12AT7WA » 49 V204
60 V602
5960-262-0210 ELECTRON TUBE: MIL type 5814A (Item Nos: V507, V510, V511,V601) . 55 See desc
60 column
5550-262-0286 ELECTRON TUBE: MIL type 5651WA . 60 V608
60 V609
5960-254-2089 ELECTRON TUBE: MIL type S7T49/6BA6W * 55  |v508
67 V701
5560-264-1485 ELECTRON TUBE: 6082 Buships spec - 60 V605
60 606
5¢20-280-8628 FUSE, CgHTRIDGE: 3/8 amp; 250v; renewable; Buss Mfg Co type * 7 F102
AGC3-
5620-131-9821 FUSE, CARTRIDGE: 3 amp; 125v; renewable; Littelfuse p/n 313003 * T F101
5920-131-¢915 FUSE, CARTRIDGE: 20 amp; 32v; MIL-F-15160 type FOLA20ROA * 7 F103
5255-657-9084 KNOB: Rd; blk; 2-3/4 in dia by 1-1/4 in thk; Collins part/dwg *
5068130002
5:55-357-C338 KNOB: bar; blk; 3/4 in 1g x 15/16 in dia; Collins part/dwg *
281 009 300
5355-565-1307 KNOB: bar; blk; 7/8 in 1g x 1-1/8 in dia; Sig dwg SC-C-176385 7 *
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PEDERAL DESIGNATION UNIT Qry MAINT HUUSTRATION
OESCRIPTION OF N
STOCK NUMBER l IIV Mlmrll 1SSUe uNIT M‘rocw HGURE NO. | ITEM NO.
R-389/URR (continued)
6240-179-1812 LAMP, GLOW: GE type NE 48 1 » 1103
6240-155-7836 LAMP, INCANDESCENT: 28v, 0.04 amp; midget flange base; Fed spec 2 - 49 1201
W-L-1116 trade 327 1202
5905-502-4840| RESISTOR, CURRENT REGULATING: for AC and DC use; 10.2v, 0.04 to 1 » RTS512
0.26 amp; MIL type J311M
5960-272~-9094 SHIELD, ELECTRON TUBE: JAN type TS102U02 (Item Nos: E202, E203, 26 » See desc
zzgg, thru E213, ES501 thru E506, E508, E509, E603, E604, E607, column
E608, E609, E701, ET02)
5960-264-3004 SRIELD, ELECTRON TUBE: JAN type TS103U02 (Item Nos: E204, ES07, 6 » See desc
E510, E511, E601, E602) column
5960-284-4532 SHIELD, ELECTRON TUBE: JAN type TS103U03 1 . E512

2
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SOURCE
CODE

FEDERAL
STOCK NUMBER

DESIGNATION
BY MODEL

OESCRIPTION

UNIT
OF
ISSUE

EXP

QY

UNIT

DIRECT
SUPPORT

GENERAL
SUPPORT

DEPOT

ILLUSTRATION

FIGURE ITEM
NO. NO.

5910-666-8277

5910-284-4014

5910-280-6978

5910-668-3848

5910-667-4972

5910~234~4064

5910-284-4004

1

|
5910-262-8522
|

5910-280-8211

R-389/URR (Z4ontinued)

CAPACITOR, FIXED, PAPER
DIELECTRIC: 100,000 mmf
+ 20%; 100 vdcw; Sprague type
96P1040182 (Item Nos: C504,
£509, C513, C514, €517, €520,
c523, C537, €538, C540, C544,
CL5. 5Ly, C606)

CAPACITOR, FIXED, PAPER
‘DIELECTRIC: 100,000 mmf
t 20%; 200 vdew; Sprague type
86P1040255

CAPACITOR, FIXED, PAPER
DIELECTRIC: 100,000 mmf
* 20%; 300 vdew; Sprague type
96P10403S2

CAPACITOR, FIXED, PAPER
DIELECTRIC: 100,000 mmf
+ 20%; 300 vdew; Sprague type
86P10403585 (Item Nos: €213,
cell, ©530, c542)

CAPACITOR, FIXED, PAPER
DIELECTRIC: 220,000 mmf
+ 20%; 400 vdew; MIL type
CP1OAlEE224M

CAPACITOR, FIXED, PAPER
DIELECTRIC: 220,000 mmf
+ 20%; 100 vdcw; Sprague type
96P2249152

CAPACITOR, FIXED, PAPER
DIELECTRIC: 220,000 mmr
+ 20%; 100 vdcw; Sprague type
96P22401813

CAPACITOR, FIXED, PAPER
DIFLECTRIC: 470,000 mmf
+ 20%; 100 vdew; Collins
part/dwg 931 0592 00

CAPACITOR, FIXED, PAPER
DIELECTRIC: 470,000 mmf
+ 20%; 300 vdcw; Sprague type
86PUTHO385

14

0.4

0.6

26

10

See des«
column

o548

C531

See aes:
column

c608

c528

C101

c226

c238

c295

28
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TM 11-855

C3
Figure 86 (foldout) (as changed by C 1, 2 R229 IS DELETED. R228 IS CONNECTED
Feb. 59). Change the value of R554 from TO PIN 3 OF Z212, AND PIN 2 IS DISCON-
2900 to: 470 NECTED FROM F228 AND CONNECTED TO
' : . PIN 1 OF Z212.
Figure 87 (foldout). Make the following Delete note 4 (as added by C 1, 2 Feb. 59)
changes (as changed by C 1, 2 Feb. 59): and substitute:
Change reference symbol R533 (from pin 4. IN ALL R-389/URR, THE LEADS CONNECT-
6 of V509) to: R553. ED TO FUSE F102 WERE REMOVED AND

CONNECTED TOGETHER. A NEW LEAD

Add the following to the notes: IS RUN FROM THE CABLE TO FUSE F102

4. IN RECEIVERS WITH SERIAL NUMBER 100 AND IS LABELED P118-15 PS (96) 52. THE
OTHER END OF FUSE F102 IS CONNECTED
AND UPWARD, R609 IS NOT USED. THE
TO TERMINAL 7 OF TB104. THE CONNEC-
JUNCTION OF R604 AND R608 IS GROUND-
TION BETWEEN FUSE F103 AND THE
ED AND CAPACITOR C612 (8 UF) IS CON-
NECTED IN PARALLEL WITH R60S CABLE LABELED P118-15 180V PS (96) 52
IS DELETED. THE B+ 3/8A FUSE IS
Delete note 5 (as added by C 1, 2 Feb. 59) CALLED THE HV 3/8A FUSE,

and substitute: In the upper right portion of the illustration,

5. IN ALL RECEIVERS, B+ 3/8A FUSE F1oz  change the value of R554 to 470.
IS NOT CONNECTED BETWEEN P120-5

AND 4300 V UNREGULATED Change the value of C536 to 12 puf.
Figure 88 (foldout) (as changed by C 1, 2 Add the following to the notes:
Feb. 59). Make the following changes: 11. IN RECEIVERS WITH SERIAL NUMBER 100
. . AND UPWARD, R609 IS NOT USED. THE
In the upper-left portion of the illustra- JUNCTION OF R604 AND R608 IS GROUND-
tion, change the value of R205 to 5,600. ED. CAPACITOR C612 )8 UF) IS CON-
NECTED IN PARALLEL WITH R608.
Change the value of R209 to 3,900. 12. IN RECEIVERS WITH SERIAL NUMBER 25
. AND UPWARD, THE VALUE OF R702 IS
Change the value of R226 to 3,900. CHANGED TO 68K.
13. IN RECEIVERS WITH SERIAL NUMBER
Change the value of R227 to 6,800. 427 AND UPWARD, C525 1S CHANGED
In the upper-right portion of the illustra- FROM 2 UFF TO 7 UFF.
tion, change the value of R264 to: 820. Delete note 14 (as added by C 1, 2 Feb. 59)
Delete R266. and substitute:
In the center portion of the illustration, 14. IN ALL RECEIVERS, THE GROUND CON-

NECTION WAS DELETED FROM TERMI-

change the value of R291 to 39K. NAL 6 OF T801, AND TERMINAL 6 IS CON-

Add the following notes to the illustration. NECTED TO CONTACT 15 OF J818.
Figure 89 (foldout) (as changed by C 1, 2
NOTES: Feb. 59). Make the following changes:

1. IN RADIO RECEIVERS WITH SERIAL NUM- . : .
BER 51 AND UPWARD, R220 HAS A VALUE i.n thehleft"ciﬁter E’Om;nR;g;};e ;Hgosgra
OF 47K. R221 HAS BEEN DELETED AND lon, change the value o 0 ©,500.

THE CONNECTION BETWEEN R220 AND
PIN 2 OF 7208 HAS BEEN REMOVED. Change the value of R209 to 3,900.

R220 IS CONNECTED TO PIN 3 OF Z208, Change the value of R226 to 3,900.
AND PIN 2 IS CONNECTED TO PIN 1 OF
Z208. Change the value of R227 to 6,800.

2. IN RADIO RECEIVERS WITH SERIAL NUM- In the extreme upper rlght portion of the
BER 51 AND UPWARD, R222 IS 27K, AND

R223 IS 12K illustration, change the value of R264 to

820.
3. IN RADIO RECEIVERS WITH SERIAL NUM-
BER 51 AND UPWARD, R228 IS 15K, AND Delete R266.
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In the lower center portion of the illustra-
tion, change the value of R291 to 39K.

Add the following notes:

NOTES:

1. IN RADIO RECEIVERS WITH SERIAL NUM-

BER 51 AND UPWARD, R220 HAS A VALUE
OF 47K. R221 HAS BEEN DELETED AND
‘THE CONNECTION BETWEEN R220 AND
PIN 2 OF Z208 HAS BEEN REMOVED. R220
IS CONNECTED TO PIN 3 OF Z208, AND
PIN 2 IS CONNECTED TO PIN 1 OF Z208.

. IN RADIO RECEIVERS WITH SERIAL NUM-

BER 51 AND UPWARD, R228 IS 15K, AND
R229 IS DELETED. R228 IS CONNECTED
TO PIN 3 OF Z212, AND PIN 2 IS DISCON-
NECTED FROM R228 AND CONNECTED TO
PIN 1 OF Z212.

. IN RADIO RECEIVERS WITH SERIAL NUM-

BERS 51 AND UPWARD, R222 IS 27K AND
R223 IS 12K.

In the upper center portion of the illustra-
tion, change the value of R554 to 470.

56

Change the value of C536 to 12 ppf.

Add the following to the notes:

9.

10.

11,

IN RECEIVERS WITH SERIAL NUMBER 100
AND UPWARD, R609 IS NOT USED. THE
JUNCTION OF R604 AND R608 IS GROUND-
ED. CAPACITOR C612 (8 uf) IS CON-
NECTED IN PARALLEL WITH R608.

IN RECEIVERS WITH SERIAL NUMBER 25
AND UPWARD, THE VALUE OF R702 IS
CHANGED TO 68K.

IN RECEIVERS WITH SERIAL NUMBER 427
AND UPWARD, C525 IS CHANGED FROM 2
uuf TO uuf.

Figure 90 (foldout). Delete note 5 (as added

5.

by C 1, 2 Feb. 59) and substitute:

ON ALL RECEIVERS, THE THREE WIRES
AT STATION 38 FUSE F102 ARE REMOVED
AND CONNECTED TOGETHER. THE WIRE
LABELED 96 15-30 AT STATION 33 IS RE-
MOVED. A NEW WIRE IS ADDED BE-
TWEEN THE CABLE AND PIN 1 OF FUSE
F102 AT STATION 38 LABELED 96 15-30.
A WIRE IS ADDED BETWEEN PIN 2 OF
FUSE F102 AT STATION 38 AND CON-
TACT 7 OF TB104 AT STATION 40.
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Changes in force: C 3 and C 5

CHANGE l

vos J

™™ 11-855
*Change 5

HEADQUARTERS
DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WasHINGTON, DC, 23 August 1976

RADIO RECEIVER R-389/URR
INCLUDING
REPAIR PARTS AND SPECIAL TOOL LISTS

TM 11-855/TO 31R1-2URR-161, 2 August 1955, is
changed as follows:
Page 1. Make the following changes.
CHAPTER 17 is deleted in its entirety.
The following appendixes are added:

APPENDIX 1. REFERENCES
II. DELETED
III. MAINTENANCE ALLOCA-
TION

IV. ORGANIZATIONAL, DI-
RECT AND GENERAL
SUPPORT, AND DEPOT
REPAIR PARTS AND
SPECIAL TOOL LISTS
Page 2. Paragraph 1.1 is superseded as follows:

1.1. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
Pam 3104 to determine whether there are new edi-
tions, changes, or additional publications pertaining
to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter-
mine whether there are modification work orders
(MWO’s) pertaining to the equipment.

Paragraph 2 is superseded as follows:

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and re-
ports which are to be used by maintenance person-
nel at all maintenance levels are listed in and

prescribed by TM 38-750 (Army). Air Force person-
nel will use AFM 66-1 for maintenance reporting
and TO-00-35D54 for unsatisfactory equipment re-
porting.

b. Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Packaging Im-
provement Report) as prescribed in AR
700-58/NAVSUPINST 4030.29/AFR 71-13/MCO
P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR
55-38/NAVSUPINST 4610.33A/AFR 75-18/MCO
P4610.19B, and DSAR 4500.15.

Paragraphs 2.1 and 2.2 are added after paragraph 2.

2.1. Reporting of Errors

The reporting of errors, omissions, and recommenda-
tions for improving this publication by the in-
dividual user is encouraged. Reports should be sub-
mitted on DA Form 2028, (Recommended Changes to
Publications and Blank Forms), and forwarded
direct to Commander, US Army Electronics Com-
mand, ATTN: DRSEL-MA-Q, Fort Monmouth, NJ
07703.

2.2. Administrative Storage

Administrative storage of equipment issued to and
used by Army activities shall be in accordance with
TM 740-90-1.

Page 5. Paragraph 7 is superseded by as follows:

7. ltems Comprising an Operable Radio Receiver R-389/urr

NSN Item
5820-00-503-1417  Radio Receiver R-389/URR

Cable Assembly, Power Electrical CX-1358/U. 1
Cable Assembly, Radio Frequency: 5068142002; 81349 1
Cable Assembly, Radio Frequency: 5068140002 2

Dimensions (in.) Weight
Quantity  Height Depth Width (tb)
1 10 17-Y, 19 82

96 %

*This change supersedes TM 11-855, C 4, 16 October 1973.
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NSN Item

Crystal Unit, Quartz CR-18/U: 10,455 kHz, MIL-C-3098, 81349
59556-00-250-0568  Crystal Unit, Quartz CR-45/U: MIL-C-3098, 81349

5820-00-539-9006  Power Supply PP-621/URR

Page 6. Paragraph 7.1 is deleted.

Page 124. Paragraphs 130 through 133 are super-
seded as follows:

130. Test Equipment and Additional
Equipment Required
a. The test equipment required for final testing of
Radio Receiver R-389/URR is listed below.
(1) Electronic Multimeter TS-505/U.
(2) Spectrum Analyzer TS-723/U.
(3) RF Signal Generator AN/JURM-25D.
(4) Audio Oscillator TS-382A/U.
(5) Voltmeter, Electronic ME-30A/U.
(6) Frequency Counter AN/USM.-26.
(7) Multimeter TS-352B/U.
b. The following additiunal equipment is needed
for final testing.
(1) Resistor, fixed, composition, 33 ohms, LW,
+5 percent.
(2) Resistor, fixed, composition, 68 ohms, LW,
+5 percent.
(8) Resistor, fixed, composition, 62 ohms, LW,
+5 percent.
(4) Resistor, fixed, composition, 60 ochms, LW,
+5 percent.
(5) Resistor, fixed, composition, 600 ohms, 1W,
. %5 percent.
(6) Headset, 600 ohms.

131. Preliminary Requirements and
Checks

a. General Test Conditions: All tests shall be con-
ducted under the following conditions:

(1) Ac supply voltage shall be 115 volts, 50-60
cps.

(2) Allow the equipment to warm up for 30
minutes.

(3) Ground the R-389/URR during all test opera-
tions.

(4) Connect a 1-watt, 600-chm composition resis-
tor across terminals 6 and 7 at LOCAL AUDIO (fig.
8).

(5) The AN/JURM-25D rf test signal shall be
modulated at 400 cps with 30 percent modulation
(set AN/JURM-25D MOD SELECTOR switch to 400).

(6) Balanced dummy antenna shall be con-
structed as shown on figure 82.

2

Quantity  Height

Weight

Depth Width (ib)

(7) A reading of 0.77 volt ac will be the standard

noise output.

(8) A reading of 2.45 volts ac (10 milliwatts) will

be the standard audio output.

b. Standard Control, Switch, and Dial Settings.
The standard control, switch, and dial settings shall

be as given in table 1.

Table 1. Control, Switch and Dial Settings

Control or switch Position
LINE METER OFF
LINE GAIN 0
AGC MED
LIMITER OFF
AUDIO RESPONSE WIDE
IF BANDWIDTH As needed
BFO PITCH 0
BREAK IN OFF
FUNCTION AGC
BFO OFF
DIAL LOCK UNLOCKED
LOCAL GAIN As needed
RF GAIN Maximum
OVEN OFF

¢. Preliminary Checks. Before testing the
R389/URR, perform the following preliminary
checks:

(1) Check to see that all controls are operative
and that they do not bind.

(2) Measure B+ with an electronic multimeter
(such as T'S-505/U) with the positive lead connected
to B+ 180VDC jack J601 (fig. 81) and the negative
lead connected to terminal 9, GND connector (fig. 7)
of terminal board TB 103. The meter should indicate
180 volts de +5 volts.

(3) Check to see that all tubes and dial lights are
lighted.

(4) Check the antenna relay (para 1060).

d. Test Setup. Connect the test equipment and
Radio Receiver R-389/URR as shown in figure 83.

132. Am. Sensitivity Test
The am. sensitivity shall be measured at three fre-
quencies (near each end and center) of each band.
a. Set controls and switches as given in table 1 ex-
cept for the following:
(1) FUNCTION switch to MGC.
(2) AUDIO RESPONSE switch to MEDIUM.
(3) IF BANDWIDTH switch to 8 KC.



b. Tune the AN/JURM-25D to the R-389/URR fre-

quency.
NOTE

The AN/URM-25D is tuned to the same fre-

quency as the R-389/URR when Multimeter

TS-505/U measures maximum voltage between

connector 16 and GND TB103 (fig. 7) (diode

load voltage is maximum at resonant frequen-

cy).

c. Adjust the AN/URM-25D attenuator for signal
level listed in table 2.

d. Adjust the R-389/URR LOCAL GAIN control
for a reading of 2.45 volts ac on the ME-30A/U.

e. Turn the AN/URM-25D MOD SELECTOR
switch to OFF. The reading shall be no more than
0.77 volt ac.

Table 2. Signal Level for Am. Sensitivity Test
Band ANIURM-25D output
15 to 500 ke 6.0 microvolts
500 to 1500 ke 6.0 microvolts

133. Cw Sensitivity Test
The cw sensitivity shall be measured at three fre-
quencies (near each end and center) of each band.

a. Set the R-389/URR switches and controls as
given in table 1, except for the following:
(1) BFO switch to ON.
(2) FUNCTION switch to ON.
(3) AUDIO RESPONSE switch to MEDIUM.

b. Tune the ANJURM-25D to the R-389/URR fre-
quency (maximum diode load voltage read on
TS-505/U) with the input specified in table 3.

c. Adjust BFO PITCH control for approximately
1,000 cps audio tone output.

d. Adjust the LOCAL GAIN control for a reading
of 2.45 volts ac on the ME-30A/U.

e. Turn the BFO PITCH control to OFF.

f. The reading on the ME-30A/U shall not be more
than 0.77 volts ac.
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Table 3. Signal Level for Cw sensitivity Test
Band ANI/URM-25D output

15 to 500 ke 2.0 microvolts
500 to 1500 ke 2.0 microvolts

Page 128. Chapter 7 is rescinded and new
paragraphs 134 through 142 are added after
paragraph 133.

134. If. Selectivity Bandwidth Test

a. Set the switches and controls as given in table 1,

except for the following:
(1) FUNCTION switch to MGC.
(2) IF BANDWIDTH switch to 0.1 KC.
(3) RF GAIN switch to 5.

b. Set the R389/URR frequency to 400 ke.

c. Set the AN/JURM-25D output to 10 microvolts.

d. Tune the AN/URM-25D to the R-389/URR fre-
quency (maximum diode load voltage read on
TS-505/U).

e. Adjust RF GAIN control for a diode load voltage
of -7 volts dc reference as read on the TS-505/U.

f- Increase the output of AN/URM-25D to 20
microvolts.

& Detune the AN/URM-25D below 400 kc until a
reading of -7 volts dc is again read on the TS-505/U.

h. Record the frequency shown on the
AN/USM-26.

i. Tune the AN/JURM-25D above 400 ke until -7
volts dc is again read on the TS-505/U.

J. Record the frequency shown on the AN/USM-26.

k. The difference between these two recorded fre-
quencies is the bandwidth between the 20 microvolt
points.

. Repeat a through k above with AN/JURM-25D
outputs of 100 microvolts, 1,000 microvolts, 10,000
microvolts, and 100,000 microvolts.

m. Repeat c through [ above for the 1 KC, 2 KC, 4
KC, and 8 KC positions of the IF BANDWIDTH
switch. The bandwidths shall meet the values in ta-
ble 4 below:

Table 4. If Selectivity Bandwidths

IF BANDWIDTH 100
switch 20 microvolts microvolts
0.1 KC 0.1 ke +50%, 0% Less than 1.0 ke
1.0 KC 1 ke +50%, 0% Less than 3.0 ke
2.0 KC 2 ke +:15% Less than 4.0 ke
40 KC 4 ke £15% Less than 6.0 ke
8.0 KC Less than 11.5 ke Less than 14 ke

NOTE
For R-389/URR on Procurement Order
14124-PH-52, and earlier, line 2, column 2,

1,000 10,000 100,000
microvolts microvolts microvolts
Less than 2.7 ke Less than 4.8 ke Less than 6.8 ke
Less than 4.8 ke Less than 6.8 ke Less than 9.2 ke

Less than 6.0 ke
Less than 8.0 ke
Less than 18 ke

Less than 8.5 ke
Less than 10.2 ke
Less than 23 ke

Less than 9.2 ke
Less than 11.0 ke
Less than 26 ke

shall be 1 ke +15%, and line 3, column 2
shall be 2 ke +25% .
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Pages 126 and 127. Figures 82 and 83 are super-

seded as follows:

UG-290/U —_—3
68 OHM

CONNECTOR <
<

ALL LEADS TO BE SHORT AS POSSIBLE.
ALL RESISTORS TO BE COMPOSITION

1/72 WATT, £5%.

Figure 82. Dummy antenna schematic diagram.

SIGNAL GENERATOR
AN/URM -25D

FREQUENCY COUNTER
AN/USM-26

50
HIGH IMR o c:[:(:

33‘OHM
bk — | uG-42i/u
CONNECTOR
62 OHM
NOTE:
ELLFKOO!
MULTIMETER
TS-505/V
? 1
TB103 |
16 L
10
RADIO RECEIvVER
DUMMY R-389/URR
BAL T8104
ANTE
NNA ANT, ! 148 7
600 OHMt\NJ
AN
600
OHM
SPECTRUM METER
ANALYZER VOLTMETER
TS-723/U ME-30A/U
i1
EL1IFKOO2

Figure 83. Equipment hookup diagram for testing Radio Receiver R-389/URR.

135. Maximum Audio Output Test

a. Set the frequency of the R-389/URR to 1,000 ke.

b. Set all controls and switches as given in table 1.

c. Tune the AN/URM-25D to the R-389/GRC fre-
quency with an output of 10 microvolts (maximum
diode load voltage on TS-505/U).

d. Set the ANJURM-25D MOD SELECTOR switch
to 400.

e. Turn the R-389/URR LOCAL GAIN and LINE
GAIN controls completely clockwise.

f. When the audio output is measured at the
PHONE and LINE connectors (fig. 7), each must be
terminated with a 600-ohm composition resistor.

4

g The output voltages measured at these points
with the ME-30A/U shall meet the values table 5.

Table 5. Audic Output Voltages

Audio output terrninals Audio noltage levels

LOCAL AUDIO Not less than 17.3 voits ac (500 mw
across 600 ohms)
LINE AUDIO Not less than 245 volts ac (10 mw

across 600 ohms)
Not iess than 1.73 volts ac (5 mw
across 600 ohms)

136. Audio Harmonic Distortion Test

a. This measurement shall be made in conjunction
with and under the same test condition as in
paragraph 135, except for the following:

PHONE AUDIO



(1) Set the AN/URM-25D output at 100
microvolts.

(2) Set R-389/URR AUDIO RESPONSE switch
to MEDIUM.

(3) Set IF BANDWIDTH switch to 8 KC.

b. Connect TS-723/U across the LOCAL AUDIO
terminals (connectors 6 and 7), terminated with a
600-ohm resistor.

c¢. The distortion shall not exceed 11 percent.

d. Connect the TS-723/U across the LINE AUDIO
terminals (connectors 11 and 14), terminated with a
600-ohm resistor.

e. The distortion shall not exceed 5 percent.

137. Automatic Gain Control Test

a. Set the R-389/URR frequency to 740 ke.

b. Set controls and switches on the R-389/URR as
given in table 1.

¢. Tune the AN/URM-25D to the R-389/URR fre-
quency and adjust the R-339/URR LOCAL GAIN
control for a reading of 2.45 volts on the ME-30A/U.

d. Increase the output of AN/JURM-25D to 1,000
microvolts.

e. The reading on ME-30A/U shall not be more
than 3.45 volts.

f. Increase the output of the AN/URM-25D to
100,000 MICROVOLTS.

& The reading on the ME-30A/U shall not be more
than 4.5 volts.

138. Dial Calibration Test

a. The switches and controls on the R-389/URR
are set as given in table 1, except that the IF BAND-
WIDTH switch is set to 0.1 KC.

b. Set the R-389/URR dial to the frequencies
specified in table 6.

c. Set the AN/URM-25D output to 10 microvolts.

d. Tune the AN/JURM-25D to the R-389/URR fre-
quency (maximum voltage measured on the
TS-505/U when AN/URM-25D is tuned to the
R-389/URR frequency).

e. Read the frequency on the AN/USM-26.

f The difference between the frequency of the dial
setting and the frequency read on the AN/USM-26
shall not be more than the values specified in table 6.

Table 6. Frequency Tolerances

Frequency Tolerance

16 ke +:300 cps
30 ke +-300 cps
60 ke 15 1o 500 ket =+ 300 cps
120 ke + 300 ¢ps
RN + 300 cps
Tl ke + 600 cps
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Table 6. Frequency Tolerances — Continued

Frequency
1,000 ke (500 to 1,500 ke)
1,500 ke

139. BFO Pitch Control Test

a. All controls and switches on the R-389/URR are
set as given in table 1, except the IF BANDWIDTH
switch is set to 0.1 KC.

b. Plug the headset into the PHONE jack (fig. 9).

c¢. Set the output of the AN/URM-25D to 20
microvolts and tune the AN/URM-25D to the
R-389/URR frequency (maximum diode load voltage
is read on TS-505/U when AN/URM-25D is at
R-389/URR frequency).

d. Turn the BFO switch to ON.

e. A zero beat will result in headset if FBO PITCH
control is set on 0.

f. Note the frequency shown on the AN/USM-26.
Record this frequency as the R-389/URR frequency.
& Turn the IF BANDWIDTH switch to 8 KC.

h. Rotate the BFO PITCH control to -3. An audio
tone will be heard in the headset.

i. Detune the AN/URM-25D for a zero beat. Note
the frequency shown on the AN/USM-26.

J. The difference between this frequency and the
R-389/URR frequency shall be 3.5 ke +0.5 ke.

k. Turn the BFO PITCH control to +3.

l. Detune the AN/URM-25D again to obtain a zero
beat note in the headset. Note the frequency on the
AN/USM-26.

m. The difference between this frequency and the
R389/URR frequency shall be 3.5 ke 0.5 ke.

140. Line Level Meter Test

a. Terminate the line terminals, connectors 11 and
14 (fig. 8), with a 600-ohm composition resistor and
connect the ME-30A/U across the terminals.

b. Set the R-389/URR frequency dial to 1,000 ke.

¢. Set all other controls and switches as in table 1.

d. Set the AN/JURM-25D output to 20 microvolts.
Tune the AN/URM-25D to the R-389/URR frequency
(maximum diode load voltage read on TS-505/U).

e. Turn the R-389/URR LINE METER switch to 0.

f Adjust R-389/URR LINE GAIN for zero VU
reading on LINE LEVEL meter,

g The reading on the ME-30A/U will be 0.77 volt
+5 percent.

141. Squelch Threshold Test.

a. Set R-389/URR switches and controls as given
in table 1.

b. Place the R-389/URR FUNCTION switch to

Tolerance
+600 cps
+600 cps

5
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SQUELCH.

¢. Set the R-389/URR frequency dial to 1,000 kc.

d. Tune the AN/JURM-25D to the R-389/URR fre-
quency.

e. Set the output of AN/URM-25D to 10 microvolts.

f. Determine the pull-in and drop-out thresholds
by noting the disappearance and presence of audio
output as the R-389/URR RF GAIN control is ro-
tated towards minimum and maximum positions.

g Rotate RF GAIN control to maximum. This ac-
tion will ground pin K of J-103 on the rear panel (fig.
7). Verify with an ohmmeter.

h. Place BREAK IN switch to ON. Pin K of J-103
will now be ungrounded. Verify with an ohmmeter.
142. If. Qutput Test

a. Place all controls and switches on the
R-389/URR as given in table 1.

b. Place the R-389/URR FUNCTION switch to
MGC.

c. Terminate IF OUTPUT jack J-104 (fig. 7) with a
60-ohm resistor and connect the ME-30A/U across
the resistor,

d. Set the R-389/URR frequency dial to 1,000 ke.

e. Tune the AN/URM-25D to the R-389/URR fre-
quency.

f. Turn the AN/URM-25D output to 3 microvolts.

g Adjust the R-389/URR RF GAIN control so that
the reading on ME-30A/U will not be less than 20
mv.

h. Readjust the output of the AN/URM-25D to 30
microvolts.

i. The reading on ME-30A/U will be 200 microvolts
+20 millivolts.

Appendix [ is superseded as follows:

APPENDIX I
REFERENCES

Following is a list of applicable references available to the organizational repairman of Radio Receiver

R-389/URR:
DA Pam 3104

DA Pam 310-7
SB 11-573

TB 43-0118

TM 11-6625-255-14

TM 11-5511

TM 11-5551D

TM 11-5820-359-12P
TM 11-5820-359-35P

TM 11-6625-212-15

TM 11-6625-261-12
TM 11-6625-316-12

TM 11-6625-320-12

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 7,
8, and 9), Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.

Painting and Preservation Supplies Available for Field Use for Electronics
Command Equipment,

Field Instruction for Painting and Preserving Electronics Command Equip-
ment Including Camouflage Pattern Painting of Electrical Equipment
Shelters.

Operator’s, Organizational, Direct Support, and General Support Mainte-
nance Manual: Spectrum Analyzer TS-723A/U (NSN 6625-00-833-2602),
TS-723B/U (NSN 6625-00-668-9418), TS-723C/U, and TS-723D/U (NSN 6625-
00-668-9418).

Electronic Multimeter TS-505/U.

R.F. Signal Generator Set AN/URM-25D.

Operator and Organizational Maintenance Repair Parts and Special Tools
List and Maintenance Allocation Chart: Power Supply PP-621/URR.

Field and Depot Maintenance Repair Parts and Special Tool Lists: Power
Supply PP-621/URR.

Operator, Organizational, DS, GS, and Depot Maintenance Manual Includ-
ing Repair Parts and Special Tool Lists: Frequency Meters AN/USM-26,
and AN/USM-26A.

Operator’s and Organizational Maintenance Manual: Audio Oscillators
TS-382A/U, TS-382B/U, TS-382D/U, TS-382E/U, and TS-382F/U.

Operator and Organizational Maintenance Manual: Test Sets, Electron
Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

Operator and Organizational Maintenance Manual: Voltmeter, Meter
ME-30A/U, and Voltmeters, Electronic ME-30B/U, ME-30C/U, and
ME-30E/U.
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TM 11-6625-366-15 Operator’s, Organizational, DS, GS, and Depot Maintenance Manual:
Multimeter TS-352B/U.

TM 38-750 The Army Maintenance Management System (TAMMS).

TM 740-90-1 Administrative Storage of Equipment,

Page 129. Figure 84 is rescinded.
Page 130. Figure 85 is superseded as follows:
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Changes in force: C 3, C 5, and C 6 TM 11-855
Cé6

CHANGES HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 6 WASHINGTON, DC, 25 August 1977

RADIO RECEIVER R-389/URR (NSN 5820-00-503-1417),
INCLUDING REPAIR PARTS AND SPECIAL TOOLS LISTS

TM 11-855, 2 August 1955, is changed as follows:
Title of manual is changed as shown above.
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Audio Level Meter Ra 226 0.60uCi 6625-00-669-0769
Electron Tube 5651WA 5960-00-262-0286

Raytheon Kr 85 0.012uCi

Raytheon Co 60 0.0125uCi

Tung-Sol Ra 226 0.005uCi

RCA Ni 63 0.01uCi

Sylvania Kr 85 0.013uCi

Radiation Hazard Information: The following radiation hazard information must be read and
understood by all personnel before operating or repairing the Radio Receiver R-389/URR. Hazard-
ousradioactive materials are present in the above listed components of Radio Receiver R-389/URR.
The components are potentially hazardous when broken. See qualified medical personnel and the
local Radiological Protection Officer (RPO) immediately if you are exposed to or cut by broken
components. First aid instructions are contained in TB 43-0122, and AR 755-15.

NEVER place radioactive components in your pocket. Use extreme care NOT to break radioactive
components while handling them.

NEVER remove radioactive components from cartons until you are ready to use them.

If any of these components are broken, notify the local RPO immediately. The RPO will survey the
immediate area for radiological contamination and will supervise the removal of broken compo-
nents. The above listed radioactive components will not be repaired or disassembled.

Disposal of broken, unserviceable, or unwanted radioactive components will be accomplished in
accordance with the instructions in AR 755-15.

By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army
Official: Chief of Staff

PAUL T. SMITH
Major General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-51, Operator maintenance requirements for
R-389/URR. # U.S. GOVERNMENT PRINTING OFFICE: 1977-765010/118
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1. Scope

a. This manual contains information for the
installation, operation, maintenance and repair of
Radio Receiver R-389/URR (fig. 1).

b. Forward comments on this manual direct to
Commanding Officer, the Signal Corps Publica-
tions Agency, Fort Monmouth, N. J., ATTN:
Standards Division.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army equipment and
in performing preventive maintenance:

a. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as
prescribed in SR 745-45-5/Navy Shipping Guide,
Article 1850-4/AFR T1-4.

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 Gen-
eral, Air Materiel Command, Wright-Patterson
Air Force Base, Dayton, Ohio, as prescribed in
SR 700-45-5 and AF TO 00-35D-54.

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 (fig. 10).

e. DA Form 11-239, 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 (fig. 11).

f. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose

Radio Receiver R-389/URR (fig. 1) is a stable,
general purpose receiver for use in fixed service.
The receiver provides reception of continuous-
wave (¢c-w) and amplitude-modulated (a-m) tone
radiotelegraph signals, a-m voice signals, and fre-
quency-shift keyed signals within the frequency
range of 15 to 1,500 kilocycles (kc). Itisoneofa
series of receivers, consisting of Radio Receivers
R-389/URR, R-390/URR, and R-391/URR.
These receivers have a number of features in com-
mon, among which are unitized construction and
interchangeability of certain subchassis.

4. System Application

Radio Receiver R-389/URR can be used in a
radioteletype receiving system (fig. 2). A bal-
anced antenna feeds the incoming frequency-shift
signals to the receiver, where the carrier frequency

2

is converted to a 455 kc intermediate frequency
(if.). This if. signal, taken from the receiver, is
then fed to Frequency Shift Converter CV-115/
URR, producing signals for operation of teletype-
writer equipment. The receiver is connected for
system operation as described in paragraph 17.

5. Technical Characteristics

Type of circuit__________ _- Double conversion superhet-
erodyne.

Frequency range._________ 15 to 1,500 ke (2 ranges, 7
bands).

Types of signals received-__ Al-cw; A2-mcw; A3-voice;
F1-frequency-shift keying.

Typeof tuning ___________ Manual or motor tuning, with
automatic band switching.

Calibration_______________ Direct reading on a counter-
type dial.

Calibration error__________ Not more than 300 cps in 15-

to 500-kc range; not more
than 600 cps in 500- to
1,500-kc range.



Audio Power output :

POWER CABLE ASSEMBLY

CX-1358/U

Figure 1. Radio Receiver R-389/URR.

600-ohm unbalanced line_
600-ohm balanced line___
Phones_________________
If. selectivity___.____ _____

Intermediate frequencies:

500 mw.

10 mw,

5 mw.

100 cps to 8 ke in 5 steps.

BALANCED
ANTENNA

First conversion._______. 10 me
Second conversion.__.__. 455 ke.
Power source.__._________ 115/230 volts ac =10%, 48 to RADIO RECEIVER
62 cps.
Power input: R-389/URR
115/220 volts ac_________ 250 watts total; 150 watts
with oven heater off.
Number of tubes__________ 36.
Antenna :
Unbalanced_____________ Random length.
Balanced.________________ 125-ohm terminating imped- FREQUENCY
ance. SHIFT
Temperature range_.._____. —40° C to 65° C (—40° F to CONVERTER
149° F).
Operating altitude-___.___. Up to 10,000 feet. CVHIS/URR
Weight___ . ___________ 82 1b.
6. Packaging Data )
TELETYPE-
When packed for shipment, Radio Receiver R- WRITER
389/URR is placed in moisture-vaporproof con- SET

tainer and packed in a wooden crate. A cutaway
view of the shipping crate and its contents is shown
in figure 3. The package is 21 inches high, 32

Figure 2.

TM855-2

Radioteletype receiving system, block diagram.
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MANUALS

PAPER-WRAPPED MOISTURE ~VAPOR
PROOF BAG CONTAINING POWER CORD

‘BAGS CONTAINING 64 UNITS
OF SILICA GEL

CLEATED .
WOODEN SPACERS

WOODEN SPACER
CLEATED
WOODEN SPACER

INNER PAPER
WRAPPING

INNER CORRUGATED FIBER-
BOARD CARTON

SEALED CARTON

MOISTURE - VAPORPROOF
BARRIER

HOT SEALED MOISTURE-
VAPORPROOF  BARRIER ~—

~~ MOISTURE-RESISTANT OUTER
PAPER WRAPPING

~. OUTER CORRUGATED
FIBERBOARD CARTON

PAPER-WRAPPED, SEALED
CARTON — .

NAILED WOODEN SHIPPING
CONTAINER ~

E 4
METAL STRAPS — -

TM 855-3.

Figure 3. Packaging.



inches wide, and 32 inches long; its volume is

approximately 12.4 cubic inches. Weight is
approximately 115 pounds.
7. Table of Components
“ R Uni
| Re Height| Depth | Width | Unit
Component lxi’x:fd o) (fn.) (in.} w(eﬁ)g.)ht
Radio Receiver R-38%/
URR._ . .. ________ 1 10} 17% 19 82
Power Cable Assembly
CX-1358/U__ ... .. __. 1o 96 %4
Manual ___.___ . _______ 2y 2 11 8%| 1%
Total ________ ___|_____ U I 85%
\

Note. This list is for general information only. See
appropriate supply publications for information pertain-
ing to requisition of spare parts.

8. Description of Radio Receiver R~389 /URR
(fig. 1)

a. The receiver is designed to be mounted in a
standard 19-inch equipment rack. The struc-
tural parts are made of aluminum. Protective
dust covers are provided on the top and bottom
of the receiver.

b. All operating controls are located on the
front panel, which has a gray, semigloss finish.

(1) The frequency to which the receiver is
tuned is indicated on one of two sets of
countertype indicators. Two sets of
counters are used to coincide with the
two ranges into which the frequency
range of the receiver is divided. The set
of counters not in use is automatically
masked, so that only one set is seen by the
operator at any time.

(2) Two meters are mounted on the front
panel.  One meter, marked LINE
LEVEL, indicates in volume units (vu)
the level of the audio signal being fed
over a line to a remote point. The second
meter, marked CARRIER LEVEL, in-
dicates the relative strength of incoming
signals.

c. The back panel of the receiver (fig. 7) con-
tains special tools, operating and spare fuses, and
terminal strips for connections to auxiliary equip-
ment and for test purposes.

d. The unitized construction of the receiver
consists of five subchassis held in a main frame

(figs. 70 and 71). Two of the subchassis (if. and
radio-frequency (rf)) are in the upper part of
the main frame; the remaining three subchassis
(power supply, audio frequency (af), and vari-
able-frequency oscillator (vfo)) are mounted in
the lower section. The rf subchassis carries the
mechanical tuning system. All of the subchassis
are interchangeable with those in other Radio
Receivers R-389/URR. The power supply, if.,
and af subchassis can be interchanged with those
in Radio Receivers R-390/URR and R-391/URR.

9. Description of Cases and Cabinets Used
With Radio Receiver R-389/URR

A case and a rack-type cabinet (not supplied)
are available for use with the receiver. The re-
ceiver may be mounted in any standard 19-inch
rack, provided that adequate ventilation is fur-
nished and that the entire weight of the receiver
is not supported by the front panel alone when the
receiver is used in mobile service.

a.Cabinet OY-917/URR. Thisisalightweight,
tabletop cabinet designed for general fixed-station
use.

b. 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 of equipment is possible
through the use of shelf-type angle brackets.

Caution: When Radio Receiver R-389/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 other cabi-
nets, support must be provided at the rear of the
receiver, so that the front panel does not carry
the entire weight.

10. Power Supply PP—621/URR
(fig. 62)

a. Power Supply PP-621/URR consists of a
power transformer, two 26Z5W rectifier tubes, and
associated circuits mounted on a removable sub-
chassis. It is mounted in a compartment on the
lower deck of the main frame. The alternating-
current (ac) power supply furnishes the proper
voltage for operation of Radio Receiver R-389/
TURR from a 115- or 230-volt =10 percent, 48- to
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62-cycle source. A switch on the subchassis can
be locked in the proper position for either 115-
volt or 230-volt operation.

b. Power Cable Assembly CX-1358/U (fig. 1)
is used to connect the receiver to a 115-volt or 230-
volt ac source. It is made up of an 8-foot, two-
conductor cable terminated 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 receptacle of the receiver.

11. Running Spares

A group of running spares 1s furnished with
each receiver. Spares are provided for all nor-
mally expendable items such as tubes, dial lamps,
fuses, and motor brushes. The following is a list
of running spares;:

2 regulators, type 3TF7
2 tubes, type 6AK6

3 tubes, type 6BH6

3 tubes, type 6BJ6

2 tubes, type 6C4

1 tube, type 12AT7

1 tube, type 12AU7

1 tube, type 26Z5W

4 tubes, type 5749/6 BA6W
2 tubes, type 5750/6 BE6W
1 tube, type 6082

4 dial lamps

6 fuses, 34-ampere, type 3AG
6 fuses, 3-ampere, type 3AG
2 brushes, motor

12. Additional Equipment Required

The following material is not supplied as part
of Radio Receiver R-389/URR, but is required
for its operation.

Antenna:
Balanced.______________ Balanced doublet; 125-ohm
terminating impedance.
Unbalanced___.___ ______ Random length.

Transmission line:
Balanced or unbalanced. 70 to 200 ohms.

Headset__________________ Headset HS-30 or equiva-
lent (600 ohms).
Loudspeaker_..____________ 600 ohms.
Adapter connector:
UG970/ U . Adapts Plug PL-259 on un-

balanced antenna lead-in
to ANTENNA BALANCED
125-ohm connector J106.
UG-971/U_ . Adapts Plug Connector UG-~
573/U on unbalanced an-
tenna lead-in to J106.



CHAPTER 2
INSTALLATION

Section 1. SERVICE UPON RECEIPT OF RADIO RECEIVER R-389/URR

13. Siting
(fig. 4)

a. General. The best location for radio equip-
ment depends on the tactical situation and local
conditions, such as the following: the need to
house the equipment where its shelter cannot be
seen; the type of housing available; the terrain;
and the need of easy access by messengers. Re-
ception with Radio Receiver R-389/URR is best
when the antenna is high and clear of hills, build-

ings, cliffs, densely wooded areas, and other ob-
structions. Depressions, valleys, and other low
places are poor locations for radio reception, be-
cause the surrounding high terrain absorbs rf
energy. Weak or otherwise undesirable signals
may be expected if the receiver is operated under
or close to steel bridges, underpasses, power lines,
hospitals, or power units. Choose, if possible, a
location on a hilltop or an elevation. Normally,
reception over water is hetter than over lJand. See

Figure 4. An ideal antenna installation.



that drainage is adequate to prevent flooding the
interior of the shelter. If the equipment is part
of a communication center but is not to be installed
within the center, locate the receiver nearby. If
possible, avoid locating the receiver near field hos-
pitals or other sources of radio interference. Fig-
ure 4 shows an ideal low-frequency antenna instal-
lation.

b. Shelter Requirements. If the receiver is to
be installed for fixed service, install it in the shelter
as follows:

(1) Mount the receiver in one of the cases or
cabinets described in paragraph 9.

(2) For tabletop installationd, provide a
bench or table that can support the weight
of the receiver.

(3) Locate the receiver close to a 115- or 230-
volt ac power outlet:

(4) Provide enough lighting for day or night
operation. Set up the receiver so that
the operators can see the panel markings
clearly. Install lights so that they light
up the panel. If possible, provide a port-
able drop light and an extension cord to
help the repairman.

14. Unpacking and Checking New Equip-
ment

Note. Tor used or reconditioned equipment, refer to
paragraph 18.

a. General. When new equipment is received,
select a place where it can be unpacked without
being exposed to weather conditions and where it
can be installed easily.

Caution: Be careful not to damage the receiver
when unpacking and handling it. It may become
useless or may need a complete overhaul.

b. Unpacking. Perform all the steps below

when unpacking new equipment. Refer to figure 8.

(1) Place the packing case as near as pos-
sible to the operating position.

(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 crate. Do not attempt to pry
off the side and top, because the equip-
ment may become damaged.

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

(5) Remove the paper covering from the
carton, open the outer corrugated fiber-

(6)

(M)
(8)

(9)

(1)
(2)

(3)

(4)

(5)

(6)

board carton, and pull out the inner car-
ton inclosed in the moisture-vaporproof
barrier.

Slit open the seams of the moisture-
vaporproof barrier and remove the inner
corrugated fiberboard carton.

Open the inner carton and remove the
four wooden spacers.

Remove the bags of silica gel, the man-
uals, and the package containing the
power cord from the space at the rear
of the receiver.

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.

. Checking.

Check the contents of the cartons agalnst
the master packing slip.
Check the front panel of the receiver
for damage to knobs or to glass windows
of meters and frequency-indicator dials.
Release the DIAL LOCK and rotate the
FREQ CHANGE control knob several
turns in each direction; note whether it
turns freely and whether the number
wheels of the frequency indicator revolve
properly. ,
Turn the FREQ RANGE switch
through each position; note whether it
turns freely and whether the frequency-
indicator mask operates properly.
Remove the top and bottom dust covers
by removing the 16 screws and lock wash-
ers that secure the covers to the main
frame.
The receiver is shipped with all tubes in
place. Refer to figures 5 and 6, and
check to see that each socket contains the
proper tube type. Be sure that all tubes
are seated firmly in their sockets and that
all tube shields and connectors are tight.
Note. To reach tubes V206 and V209, tune
the FREQ CHANGE control to the highest fre-
quency on either range. This will raise the
slug rack above the tubes to its greatest height.
The shield on tube V701 has a spring clip around
it. Lift up on the forward part of the clip to
loosen it from the shield. The shield for this
tube has an inner sleeve; be sure to use it only
on V701. Tubes V605 and V606 are held in
their sockets by spring-loaded clamps. To re-
move these tubes, lift the clamps and turn them
far enough to clear the tubes.
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Figurc 5. Top deck, tube location.

(T) Check the voltage of the power source to
which the receiver will be connected. Be
sure that switch S801, on Power Supply
PP-621/URR, 1s in the proper position
for that voltage (115 or 230). The
switch can be reached from the bottom of
the chassis. See figure 71 for the loca-
tion of the switch. Replace the dust
covers.

Remove the AC 3A and the B+ 3/8A
fuses from their holders in the back panel
(fig. 7) and check to see that they are of
the proper rating. Be sure that the fuses
are seated firmly when replacing them.
In this receiver, no fuse is used in the
holder marked DC 20A ; instead, a bake-
lite rod is installed.

(8)

(9)

(10)

Caution: When the receiver is to be
operated from a 230-volt source, change
the fuse in the holder marked AC 3A
(fig. 7) from a 3-ampere, 125-volt type to
a 3-ampere, 250-volt type. To avoid
damage to Radio Receiver R-389/URR,
do not use any fuses other than those
specified.

Inspect for bent or broken connectors
Check
to see that all special tools are In place
in their holders (fig. 7). Remove the
spare-fuse cover and check to see that the
spare fuses of proper ratings are in place.

Check the contents of the box that con-
tains running spares for damaged parts.

and termilm]s on the rear I)H]l(’,].
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Figure 6. Bottom deck, tube location.

15. Installation of Radio Receiver R—-389/
URR

a. Fized, Tabletop Installation. When housed
in Cabinet CY-917/URR or a similar well-venti-
lated case for fixed operation, place the receiver
on any sturdy table or bench. Remove the top
and bottom dust covers before putting the unit
into the cabinet.

b. Fized, Cabinet Installation. To install the
receiver in a standard cabinet, such as Electrical
Equipment Cabinet CY-1119/U, remove one of
the blank panels from the cabinet and mount the
receiver. Secure the front panel to the cabinet
with the bolts removed from the blank panel. In-
sert them in the four holes located along each
vertical edge of the receiver front panel.

10

16. Connections

Each Radio Receiver R-389/URR is shipped
with jumpers between terminals 1 and 2, 3 and 4,
12 and 13, and 15 and 16 of the rear terminal
strips (fig. 7). These four jumpers are required
for normal operation.

Warning: The voltages used are high enough
to endanger human life. To prevent shock hazard
to personnel.touching outside metal parts of the
receiver, connect terminal 9 or 10 (marked GND)

on the rear panel (fig. 7) to a ground connection
in the earth.

a. Power Input (fig. 8). Connect Power Cable
Assembly CX-1358/U between the power source
and POWER receptacle J102.



FLUTED SOCKET WRENCH

PIN STRAIGHTENERS O

0% %%
@ e P @22 ®

RF CAL ——UNE—— DIODE
AIN \G( IN PHNS@ ® % AUM km% ®
©fngn§ningn*+ : ANTENNA © 9 X)!Z 13
®
[©]
i o
[CPNC]
&)@
|F58ugm O
Ji0o4
® O

Figure 7. Back panel.

b. Antenna. Connect the antenna to either the
ANTENNA UNBALANCED or BALANCED
125 OHM connector (fig. 7) on the back panel as
follows:

(1) ANTENNA UNBALANCED recep-
tacle. 'When an unbalanced antenna,
such as a random-length wire is to be used
in fixed installations, the lead-in must be
connected to UNBALANCED receptacle
J105 (Receptacle Connector UG-568/U)
by means of Plug Connector UG-573/U.

(2) ANTENNA BALANCED 125 OHM
receptacle. ANTENNA BALANCED
125 OHM receptacle J106 (Receptacle
Connector UG-422/U) furnishes input
to the receiver through a tuned antenna
transformer. This receptacle is used for
all balanced antennas, and should be used
for unbalanced, low-impedance trans-
mission lines. Connect the’ balanced
coaxial cable, Radio Frequency Cable
RG-22,U, to J106 with Plug Connector
UG-421/U, or, when Cable RG-86/U
transmission line is used, use Plug Con-
nector UG-969/U. Two .right-angle

adapters are available for connecting the
unbalanced coaxial cable to ANTENNA
BALANCED 125 OHM receptacle J106.
Adapter Connector UG-970/U adapts
unbalanced coaxial lead-in terminated in
Plug PL-259 to the receptacle, while
Adapter Connector UG-971/U is used to
connect unbalanced coaxial lead-in
terminated in Plug Connector UG-
573/U. Adapter Connector UG-971/U
and Plug Connector UG-573/U are
preferred, and should be used when
available.
e. Audio Output.
(1) A 600-ohm head set or speaker may be
connected as indicated below :
(@) Insert the headset plug into the
PHONES jack on the front panel (fig.
9), or connect a headset between
LOCAL AUDIO terminal 7 and
PHNS terminal 8 on the back panel
(fig. 7).
(b) Connect the loudspeaker between
LOCAL AUDIO terminals 6 and 7 on
the back panel (fig. 8).
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LINE
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Figure 8. Cording diagram.

(2) A 600-ohm balanced line for telephone ceiver when the BREAK IN switch on
and similar applications may be con- the front panel is set at ON and terminal
nected as follows: 5 on the back panel is grounded remotely.

(a) For normal balanced-line operation, (2) Ewmternal diode load. DIODE LOAD
connect the line between LINE terminals 15 and 16 on the back panel are
AUDIO terminals 11 and 14 on the provided only for test purposes in this
back panel. Do not remove the jumper equipment. Terminals 15 and 16 must be
on terminals 12 and 13. connected together for normal receiver

(&) If a balancing bridge is to be used for operation.
long-distance line applications, remove (3) FKaternal rf gain control. For external
the jumper from terminals 12 and 13 control of the rf gain of the receiver, dis-
on the back panel and connect the connect the internal RF GAIN control
bridge between these terminals. Con- and connect a 5,000-ohm control extern-
nect the balanced line between ally. To substitute the external control
terminals 11 and 14. for the internal RF GAIN control, re-

d. Auziliary Connections (fig. 7). move the jumper between RF GAIN

(1) Break-in wrelay. Connection to the terminals 1 and 2 on the back panel and
break-in relay is completed through BRK connect the external control between
IN terminal 5 on the back panel. The terminal 1 and terminal 9 (ground).
break-in relay operates to disable the re- (4) Age cirewit. For external automatic

12
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gain control (agc) of the receiver, re- 18, Service Upon Receipt of Used or Recon-
move the jumper between AGC terminals ditioned Equipment

3 and 4 on the back panel, connect the
negative lead of the external age to
terminal 4, and connect the other agc lead

a. Follow the instructions in paragraph 14 for
uncrating, unpacking, and checking the equip-

to terminal 9 (ground) ment.
g . b. Examine the used or reconditioned equip-
17. System Connections 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 manual, preferably on the schematic

To connect Radio Receiver R-389/URR to aux-
iliary equipment for reception of radioteletype,
signals, refer to paragraph 16 for normal operat- diagrams.
ing and auxiliary connections for the desired mode ¢. Check the operating controls for ease of To-
of operation. Connect IF. OUTPUT 50 OHM tation. If lubrication of the FREQ CHANGE

receptacle J104 to the input channel of Frequency  control seems necessary, refer to the lubrication
Shift Converter CV-115/URR. instructions in paragraph 111.

Section [I. CONTROLS AND INSTRUMENTS

Note. This section locates, illustrates, and describes t he use of the various controls and the instruments that are
provided for the proper operation of the equipment.

19. General 20. Radio Receiver R—389 /URR Controls and
Haphazard operation or improper setting of the Instruments
controls can cause damage to electronic equipment. (fig. 9)
For this reason, it is important to know the func-
tion of every control. The actual operation of the The following table lists the controls of the
receiver is discussed in paragraphs 21 through 28, radio receiver and indicates their functions:
Control or instrument Function
LINE LEVEL meter___.__________ Indicates level of balanced-line output.
LINE METER switch_____________ In OFF position, switch disconnects LINE LEVEL meter from balanced-line

output. In 410 position, add 10 decibels (db) to LINE LEVEL meter vu
reading; in O position, read LINE LEVEL meter directly in vu; in —10 position,
subtract 10 db from LINE LEVEL vu reading.

LINE GAIN control_ _____________ Controls level of af signal applied to balanced-line output terminals.

FREQ RANGE switch____________ Selects either 15- to 500-kc range, or 500- to 1,500-kc range, and moves dial mask
for displaying counter for that range.

LIMITER control _________________ In the 0 position, limiter does not operate. As knob is turned clockwise, peak

signal impulses are cut off to reduce noise interference. Increased clockwise
rotation gives more reduction of signal peaks.

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

IF. BANDWIDTH switch__________ Selects width of the pass band in ke for 455-ke if. amplifier stages.

BF¥O PITCH control. . ____________ Changes tone of cw signals.

RF BANDWIDTH indicator_ ______ Shows maximum width of pass band to which IF. BANDWIDTH control may
be set at operating frequency of receiver.

BFOswiteh_______________________ In ON position, places beat-frequency oscillator in operation.

BREAK IN switch________________ In ON position, permits break-in operation when installation provides for it.

AUDIO RESPONSE switch________ Varies response of audio amplifier. In SHARP position, 800-cps signal is loudest.

In MEDIUM position, 3,500-cps signal is highest frequency heard. In
WIDE position, all frequencies passed by if. amplifiers are heard.
DIAL LOCK.____________________ Rotates clockwise to lock FREQ CHANGE control.

14



Control or instrument

Function

FUNCTION switch

LOCAL GAIN control . ____________
FREQ CHANGE control

MOTOR TUNE switch

RF GAIN control

AGC time constant switch

OVEN switch

When rotated to any position other than OFF, connects receiver to power source
and selects desired receiver function. The positions and functions are as
follows:

Position Function

STAND BY..__ Receiver disabled but filaments remain lighted and vfo remains

on; receiver ready for instant use.

AGC_____._____ Gain is controlled automatically for normal reception.

MGC._____..__ Age disabled; gain is controlled manually by RF GAIN control
or an external gain control.

SQUELCH_____ Squelch circuit is connected for silencing receiver when input

signal falls below threshold determined by setting of RF
GAIN control.

Controls level of audio-frequency signal heard in phones or loudspeaker.

Tunes receiver to the desired frequency within the selected range and operates
the frequency dial.

Controls tuning motor that operates the FREQ CHANGE control. Its use aids
in making large frequency changes.

Controls gain of rf and if. amplifiers. When squelch circuit is operative, con-
trols squelch threshold.

Determines speed of change in gain of receiver for a certain change of signal
strength. In FAST position, the time constant is .01 second; in MEDIUM
position, .49 second; and in SLOW position, 4 seconds.

Screwdriver adjustment on back panel. In ON pesition, turns on vfo heater
for increased frequency stability (fig. 7).

15



OPERATION

Section I. OPERATION UNDER USUAL CONDITIONS

Warning: The voltages employed are sufficiently high to endanger human life. Every precaution
should be taken by personnel to minimize the danger of shock. See that one of the GND terminals

on the back panel (9 or 10) is grounded.
21. Starting Procedure

Caution: The power supply of the receiver must
be set to the correct ac input voltage. Refer to
paragraph 14¢(7). Be sure that all the external
connections to the receiver are satisfactory for the
desired type of operation outlined in paragraphs
16 and 17.

a. If the receiver is operated under low-temper-
ature conditions, or in a location where there are
large changes in temperature, set the screwdriver
adjusted OVEN switch on the back panel to ON.
When the set is operated in a temperature-regu-
lated building or when maximum frequency stabil-
ity is not required, set the OVEN switch to OFF.

b. Turn the FUNCTION switch to AGC.
Allow the receiver to warm up for several minutes
before operating. If the FREQ RANGE and
FREQ CHANGE controls are positioned to the
same channel on which operation was last per-
formed, the operational procedure may be con-
tinued without delay. If further tuning is re-
quired, carry out the procedure given in para-
graph 22.

22. Tuning Procedure
To tune Radio Receiver R-389/URR to the de-

sired frequency, proceed as follows:
a. Turn the FREQ RANGE control to the
range that includes the frequency to be received.
b. Rotate the FREQ CHANGE control to the
exact frequency to be received. The MOTOR
TUNE control may be used to aid in tuning
rapidly to the desired frequency.

Caution: Do not turn the FREQ RANGE
switch fromn the low range (15-500 KC) to the
high range (500-1500 KC) if the FREQ

16

CHANGE control has been turned to its highest
point. Tune the FREQ CHANGE control to
about 15 ke below its highest point before chang-
ing ranges.

23. Voice Reception

a. Set the BFO to OFF, the LINE GAIN to 0,
the RF GAIN to 10, the LOCAL GAIN to 5,
the IF. BANDWIDTH to 1, the AUDIO RE-
SPONSE to MEDIUM, the AGC to MEDIUM,
and the LIMITER to 0 (off).

b. Adjust the FREQ CHANGE control to ob-
tain the highest reading on the CARRIER
LEVEL meter while the desired signal is being
received. 1f it is difficult to tune in the station,
turn the IF. BANDWIDTH switch to 2 or 4 and
tune for best reception. Return the IF. BAND-
WIDTH switch to 1 and adjust the FREQ
CHANGE control for the highest reading on
the CARRIER LEVEL meter.

c. If the receiver is subject to vibration or
bumping, tighten the dial lock.

d. Adjust the LOCAL GAIN control to obtain
desired volume level in the headset and/or loud-
speaker.

e. If noise is excessive, rotate the LIMITER
control clockwise, as required.

/. If the signal is fading rapidly, set the AGC
switch to FAST.

g. If interference is encountered, set the IF.
BANDWIDTH switch to obtain the clearest
reception.

A. To quiet the receiver between transmissions,
set the FUNCTION switch to SQUELCH with
no signal tuned in. Rotate the RF GAIN control
connterclockwise from full-on position, as neces-



sary, to reduce high-level noise. Do not reduce
the gain enough to lose the desired signal.

Note. Do not use the SQUELCH position of the
FUNCTION switch if desired signals are weak or sub-
ject to fading.

Z. When the balanced-line output circuit is used
to feed telephone lines or other equipment, set the
LINE METER switch to the required range and
adjust the LINE GAIN control to obtain the de-
sired indication on the LINE LEVEL meter.

j. If the break-in relay is connected to trans-
mitter control circuits and the receiver is to be

disabled during periods of transmission, set the
BREAK IN switch to ON

24. Tone-modulated Radiotelegraph Recep-
tion

For reception of tone-modulated radiotelegraph
signals, operate the controls in the same manner as
outlined in paragraph 23 for voice-modulated
signals.  Set the IF. BANDWIDTI control at
2 or 1 if it is necessary to reduce interference.

a. Some operators prefer to use the beat-fre-
quency oscillator (bfo) when receiving tone-mod-
ulated signals.  This practice is particularly use-
ful in the following cases:

(1) When the received signals are too weak
to produce good reception, carefully tune
the FREQ CIIANGE control for the
highest reading on the CARRIER
LEVEL meter. Turn the BFO switch to
ON and adjust the BEFO PITCH control
for a comfortable tone. Set the AUDIO
RESPONSE switch at MEDIUM or
SHARP.

(2) When severe interference makes reading
the signals difficult, carefully tune the
FREQ CHANGE control for the highest
reading on the CARRIER LEVEL
meter. Turn the IF. BANDWITH con-
trol to 1 or .1 and check the tuning of
the FREQ CHANGE control. Turn
the BFO switch to ON and adjust the
BFO PITCH control for a comfortable
tone. Set the AUDIO RESPONSE
switch at MEDIUM or SHARP.

b. When adjusting the AUDIO RESPONSE
switch, note the fact that only frequencies close to
800 cycles per second are heard when it is set in
the SHARP position. The setting of the BFQ
PITCH control will result in a tone of approxi-

mately 800 cycles per second. If a tone higher or

lower in frequency is desired, set the AUDIO
RESPONSE switch at MEDIUM and adjust the
BFO PITCH control to a more pleasing piteh.

e. Do not use the SQUELCH position of the
FUNCTION switch when receiving telegraph
signals. Use either the AGC or the MGC

position.

25. Tape Transmission Reception

a. When continuous tape transmissions are be-
ing received, the FUNCTION switch may be set
to AGC and the AGC switch set to SLOW. It
may be desirable to reduce the setting.of the RF
GAIN control somewhat when strong signals are
being received.

h. 1f the tape transmission is not continuous,
set the FUNCTION switch to MGC and reduce
the RE GAIN control to prevent blocking of the
receiver. Reducing the rf gain can be used to
increase the effect of the bfo.

e. Do not use the SQUELCII position of the
FUNCTION switch when receiving tape trans-
mission. I'se either the AGC or the MGC posi-
tion.

26. Unmodulated Radiotelegraph Reception

Operate the receiver controls in the same man-

ner as for voice reception, with the following
exceptions:

a. Set the BFO switch to ON.

6 Adjust the BFO PITCH control to obtain
comfortable pitch.

c. If signal interference is encountered, set the
IF. BANDWIDTH switch to the next lower posi-
tion. To obtain the greater degree of selectivity,
set the JTF. BANDWIDTII switch to 1 or .1 and
the AUDIO RESPONSE switch to SHARP.
Readjust the BFO PITCII control to obtain the
loudest signal.

d. For manual gain control only, set the FUNC-
TTON switch to MGC and control the sensitivity
with the RF GAIN control.

e. 'When receiving machine code transmission,
turn the FUNCTION switech to AGC and turn
the AGC switch to SLOW.

f. To reduce etfects of fading, turn the FUNC-
TION SWITCH to AGC and turn the AGC
switch to SLOW. To obtain full sensitivity, ro-
tate the RF GAIN control to position 10.

g. Do not use the SQUELCH position of the
FUNCTION switch when receiving continuous-

17



wave signals. Use either the AGC or the MGC
position,

27. Stopping Procedure

a. When the receiver is not to be used for a short
interval, but is to be maintained in a state of readi-
ness, turn the FUNCTION switch to STAND
BY. Usethe STAND BY position for only short
periods of time. When it is used for about 15
minutes or longer, vacnum-tube life may be
shortened.

b. When the receiver is not to be used for a long
interval, turn the FUNCTION switch to OFF.

28. Antijamming Instructions

When a receiver is jammed, promptly inform
the immediate superior. Under any conditions
do not cease operating. To provide maximum in-
telligibility of jammed signals, follow the opera-
tional procedure indicated for each type of
operation.

@. When receiving am signals, and the jamming
signal is cw, pulse, or other type of sharp noise,
follow the procedure in the order indicated below,
if possible, until reception is obtained.

(1) Tune the receiver very slowly, through
several dial markings on either side of
the desired signal; use the FREQ
CHANGE control. Some separation of
the desired signal from the jamming
signal may be achieved.

(2) Set the IF. BANDWIDTH switch to
the position that provides the best degree
of signal separation. Slowly tune it as
indicated in (1) above.

(3) If noise is severe, adjust the LIMITER
control as required.

(4) When 'the jamming signal is not too
strong, set the FUNCTION switch to

MGC and turn the RF GAIN control
down. The interfering signal may be
reduced enough to permit part of the
desired signal to come through.

(5) If these steps do not provide some degree
of signal separation, request a change of
frequency and call sign.

(6) Request the use of cw if this mode of
operation is permissible. Cw signals are
jammed less easily. Refer to b below.

(7) Change the direct®n, length, and height
of the antenna. This procedure may re-
duce the jamming effectiveness so that
some degree of read-through is obtained.

(8) If the jamming action is such that com-
munication is impossible, report this fact
to the immediate superior and use some
other means of getting the message
through. Continue to operate.

b. When receiving cw signals while the receiver
is jammed by any type of signal, follow the pro-
cedure in the order indicated below, if possible,
until reception is obtained.

(1) Perform the steps in a (1) through (3)
above.

(2) Set IF. BANDWIDTH switch to the 1
KC or .1 KC position and the AUDIO
RESPONSE switch to SHARP. Tune
the receiver very carefully. It may be
possible to separate the pitch of the
desired signal from the jamming signal
to provide readability by making a slight
adjustment of the BFO PITCH control.

(3) Set the FUNCTION switch to MGC and
reduce the RF GAIN control. The
sensitivity may be controlled with the RF
GAIN control.

(4) Perform the steps given in a(5), (7), and
(8) above.

Section Il. OPERATION UNDER UNUSUAL CONDITIONS

29. General

The operation of Radio Receiver R-389/URR
may be difficult in regions where extreme -heat,
cold, humidity and moisture, sand conditions, etc.,
prevail. Procedures are given in paragraphs 30,
31, and 32 for minimizing the effects of these un-
usual operating conditions.

30. Operation in Arctic Climate
Subzero temperatures and climatic conditions
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associated with cold weather affect the efficient
operation of the equipment. Instructions and
precautions for operations under such adverse
conditions follow.

a. Handle the equipment carefully.

b. Keep the equipment warm and dry.

¢ When operating in the open air, wear a
knitted woolen cap over headsets that do not have
rubber earpieces. Frequently, when the rubber
earpieces are not worn, the edges of the ears may



freeze without the operator being conscious of this
condition. Do not flex rubber earpieces. This
action may render them useless. Water getting
into the receivers may freeze and impede the action
of the diaphragms. When this happens, unscrew
the bakelite cap and remove the ice and moisture.

d. When the equipment has been exposed to cold
and is brought into a warm room, moisture will
condense until the equipment reaches room tem-
perature. This condition can develop when the
equipment warms up during the day after ex-
posure during a cold night. When it has reached
room temperature, dry it thoroughly.

31. Operation in Tropical Climate

When operated in a tropical climate, radio
equipment can be installed in tents, huts, or, wheh
necessary, in underground dugouts. When equip-
ment is installed below ground level, and when it is
set up in swampy areas, moisture conditions are
more acute than those normally met in the tropics.
Ventilation usually is poor, and the high relative
humidity causes condensation of moisture on the
equipment whenever the temperature of the equip-
ment becomes lower than that of the surrounding
air. To minimize this condition, turn the oven on
to keep the equipment dry. The receiver should
not be inclosed to such an extent that adequate cir-
Ventilation usually is poor, and the high relative

32. Operation in Desert Climate

a. Conditions similar to those encountered in a
tropical climate often prevail in desert areas. Use
the same measures to insure proper operation of
the equipment.

b. The main problem arising with equipment
operation in desert areas is the large amount of
sand, dust, or dirt that enters the moving parts of
the equipment. The ideal preventive precaution
is to house the equipment in a dustproof shelter.
Since such a building seldom is available and
would require air conditioning, the next best pre-
caution is to make the building in which the equip-
ment is located as dustproof as possible with avail-
able materials. Hang wet sacking over the
windows and doors, cover the inside walls with
heavy paper, and secure the side walls of tents
with sand, to prevent their flapping in the wind.

¢. Do not tie power cords, signal cords, or other
wiring connections to the inside or outside of tents.
Desert areas are subject to sudden wind squalls
which may jerk the connections loose or break the
lines.

d. Keep the equipment as free from dust as pos-
sible. Make frequent preventive maintenance
checks (pars. 35 through 38). Pay particular at-
tention to the lubrication of the equipment. Ex-
cessive amounts of dust, sand, or dirt that come
into contact with oil and grease result in grit,
which will damage the equipment.
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CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section I. TOOLS AND EQUIPMENT

33. Tools and Materials

a. The tools, parts, supplies, and test equipment
necessary to perform organizational maintenance
are authorized by appropriate publications. Ad-
ditional tools are supplied with the receiver (par.
34).

b. The tools and materials in the following list
are not furnished as part of the receiver. They
are required for organizational maintenance.

1 Tool Equipment TE—41.

1 Electron Tube Test Set TV-7/U or equiva-
lent.

1 Multimeter TS-352/U or equivalent.

Cheesecloth, bleached, lint-free.*

Carbon tetrachloride.*

Sandpaper, flint No. 000.*

Solvent, Dry Cleaning (SD) (Fed spec No.
P-S-661a)

34. Special Tools Supplied With Radio Re-
ceiver R—389 /URR

The special tools supplied with the receiver are
mounted on the back panel (fig. 7). The use of
these tools is described in a through & below.
Spure 3-ampere and 3g-ampere fuses are mounted

*Part of Tool Equipment TE—41,

Section 1. PREVENTIVE

35. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not
in use) to keep it in good working order so that
breakdowns and needless interruptions in service
wiil be kept to a minimum. Preventive mainte-
nance differs from trouble shooting and repair
because its object is the prevention of certain
troubles rather than their correction.
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on the rear panel of the receiver, under a protec-
tive cover,

a. Tube Pullers. Two cable-grip type tube
pullers are furnished; one for 7-pin miniature
tubes, and the other for 9-pin miniature tubes.
To remove a tube, slide a tube puller of the proper
size over the tube envelope. Pull upward on the
tool and, at the same time, wobble the tube
slightly. After the tube has been removed from
the socket, remove the tube from the tool by push-
ing the tube toward the handle.

b. Right-Angle Phillips Screw Driver. The
No. 8 right-angle screw driver is used to remove
the screws which secure dust covers, front panel,
removable subchassis, and terminal strips.

c. Fluted Socket Wrench. The No. 8 fluted
socket wrench is used for removing the front-
panel bar knobs, the FREQ CHANGE knob, and
for loosening the collars which secure the gears
in the mechanical tuning system.

d. Pin Straighteners. The 7-pin and 9-pin
straighteners are attached to the back panel.
Wtlen a miniature tube is inserted into the re-
ceiver, either after maintenance or for replace-
ment purposes, it first should be inserted into
the proper pin straightener to aline the pins
properly.

MAINTENANCE SERVICES

36. General Preventive Maintenance Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry brush
for cleaning.

(1) If necessary, except for electrical con-
tacts, moisten the -:loth or brush with
solvent (SD) then wipe the parts dry
with a cloth.



(2) Clean electrical contacts with a small
brush moistened with carbon tetra-
chloride; then wipe them dry with a
clean cloth.

Caution: Repeated contact with car-
bon tetrachloride or prolonged breath-
ing of the fumes is dangerous. Be
sure that adequate ventilation is pro-

vided.

¢. If available, dry compressed air can be used
at a line pressure not exceeding 60 pounds per
square inch to remove dust from inaccessible
places; be careful, however, to avoid causing me-
chanical damage to delicate parts.

d. For further information on preventive main-
tenance techniques, refer to TB SIG 178, Preven-
tive Maintenance Guide for Radio Communica-
tion Equipment.

37. Use of Preventive Maintenance Forms

a. The decision concerning the items on DA
Forms 11-238 and 11-239 that are applicable to
this equipment is a tactical decision to be made in
the case of first echelon maintenance, by the com-
munication officer/chief or his designated repre-
sentative and, in the case of second and third
echelon maintenance, by the individual making
the inspection. Instructions for the use of each
form appear on the reverse side of the form.

b. Circled items in figures 10 and 11 are par-
tially or wholly applicable to Radio Receiver
R-389/URR. Paragraph references in the
ITEM column indicate paragraphs in the text
which give additional or detailed information.

38. Performing Preventive Maintenance

Caution: Tighten screws, bolts, and nuts care-
fully. Fittings tightened beyond the pressure for
which they are designed will become damaged or
broken.

a. Performing Ewxterior Preventive Mainte-
nance. Preventive maintenance is performed on
the exterior of the equipment as follows:

(1) Check the equipment against the table of
components (par. 7), list of running
spares (par. 11), and the list of addi-
tional equipment required (par. 12) to
see that no components or parts are miss-
ing. Observe the general condition of
the equipment.

(2) Use a clean, lint-free cloth to remove
dust, dirt, moisture, and grease from the

(3)

(4)

(5)
(6)

)

(8)

(9)

headset, the glass windows of the front-
panel meters, front and back panels, and
dust covers.

Inspect for proper seating of the antenna
lead-in cable, headset and power-cord
plugs, and fuses on the back panel. See
that the connections to the terminal
boards on the back panel are secure (fig.
7). Check the seating of the tubes and
the crystal.

Operate the controls to check for bind-
ing, scraping, excessive looseness, and
positive action. Rough action or bind-
ing of the FREQ CHANGE control
indicates a damaged tuning system or the
need for cleaning and lubrication.
Check for normal operation of the re-
ceiver (par. 47).

Clean and tighten the POWER and
REMOTE CONTROL connectors. Use
a clean, lint-free cloth. Remove grease,
if necessary, with a cloth dampened in
solvent (SD); then wipe the parts dry.
Inspect the case and the front and back
panels for moisture and corrosion. Re-
move rust spots with No. 000 sandpaper.
Touch up the bare spots (par. 41).
Inspect the antenna lead-in cable, power
cable, headset cord, and all other external
cables for cuts, breaks, fraying, deteriora-
tion, kinks, and strain. Repair the cuts
in the insulation by covering them with
rubber tape held in place by electrician’s
tape. Replace or repair torn cables
(figs. 47 and 48).

Inspect the antenna, if possible, for cor-
rosion and defective insulators. Look
for loose antenna wires and poor connec-
tions.

(10) Check for looseness of the front-panel

control knobs. Tighten them with the
fluted socket wrench provided (fig. 7).

(11) Useaclean, damp cloth to clean the glass

windows of the front-panel meters and
frequency indicator; and then wipe them
dry. Clean the nameplate (fig. 1).

(12) Inspect the front-panel meters and the

frequency indicator for cracked or broken
glass windows (fig. 1).

(18) If deficiencies noted are not corrected

during inspection, indicate action taken
for correction.

21



b. Performing Interior Preventive Mainte-
nance. To perform interior maintenance, proceed
as follows:

Caution: Disconnect all power before perform-
ing the following operations. Upon completion,
reconnect power and check for satisfactory
operation.

(1) Remove the tubes from their sockets, one
at a time, and inspect for loose envelopes
and cracked sockets. Remove dust and
dirt from the tube envelopes. Check the
tubes for emission and short-circuited
electrodes; use Electron Tube Test Set
TV-7/U. Straighten the tube pins in
the pin straighteners on the back panel.
Replace the tubes carefully; check for
adequate spring tension in the individual
pin sockets. See that the tubes are seated
firmly in the sockets in an upright posi-
tion and that the tube shields are replaced
correctly. See that corrugated metal in-
serts are replaced in the vfo tube shield,
and that the shield is tightened down so
that movement is not possible.

(2) Inspect fixed capacitors C102, C103, and
C104 on the main frame (fig. 65), and
C546 and C547 on the 455-ke if. Sub-
chassis (fig. 55), for leaks, bulges, and
discoloration.

(3) Inspect the antenna relay K101 for a
loose mounting; burned, pitted, or cor-
roded contacts; misalinement of contacts
and springs; and insufficient spring ten-
sions (fig. 72).

(4) Inspect the resistors for cracks, chipping,
blistering, discoloration, and moisture
(fig. 51).

(5) Inspect the terminals of large fixed ca-
pacitors and resistors for corrosion, dirt,
and loose contacts (fig. 56).

(6) Clean and tighten the connectors in the
receiver (figs. 70 and 71).

(7) Inspect the terminal strips for loose con-
nections, cracks, and breaks (fig. 7).

(8) On motor B202, inspect the brushes for
wear, spring tension, arcing, and correct
fit on the commutator.

(9) Clean and tighten the connections and
mountings for transformers, chokes,
potentiometers, and rheostats.

(10) Inspect transformer T801 (fig. 62) of
Power Supply PP-621/URR for over-
heating and leakage. Inspection should
be made soon after shutting down the
receiver.

(11) Check the condition of moistureproof
and fungiproof material in the receiver
{par. 40b).

Section Ill. LUBRICATION AND WEATHERPROOFING

39. Lubrication

No lubrication is to be performed on Radio Re-
ceiver R-389/URR at organizational maintenance
level. Lubrication instruction are contained in
paragraph 111.

40. Weatherproofing

a. General. Signal Corps equipment, when
operated under severe climatic conditions in
tropical, arctic, and desert regions, requires spe-
cial treatment and maintenance. Fungus growth,
insects, dust, corrosion, salt spray, excessive mois-
ture, and extreme temperatures are harmful to
most materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained fully in TB SIG 13, Moistureproof-
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ing and Fungiproofing Signal Corps Equipment,
and TB SIG 72, Tropical Maintenance of Ground
Signal Equipment.

¢. Winter Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely
low temperatures are explained fully in TB SIG
66, Winter Maintenance of Signal Equipment, and
TB SIG 219, Operation- of Signal Equipment at
Low Temperatures.

d. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low hu-
midity, and excessive sand and dust are explained
fully in TB SIG 75, Desert Maintenance of
Ground Signal Equipment.

41. Rustproofing and Painting

a. When the finish on the front panel or case
has been badly scarred or damaged, touch up bare



OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side
EQUIPMENT NOMENC LATURE \ EQUI PMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS: ' Satisfactory; X Adjustmest, repair or replacement required; (I) Detect corrected.
NOTR: Strike out items sot applicsble.

DAILY
CONDITION
M
o 'TE slupt]wlrfF]s
Q, COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, frenswitter, carrying cases, wire and cable,
microphones, tubea, spare parts, technical menuals end accessories). PAR.38a(l)
2
LOCAT1ON AND INSTALLATION SUITABLE FOR NORMAL OPERAT ION.
3 CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, MEADSETS, CMESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
CARRY (NG BAGS. COMPONENT PANELS. PAR. 38a(2)
I
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT® ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR. 38a (3)
Q, INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPEO GEARS, MISALIGNMENT, POSITIVE
ACTHON. PAR.38a (4)
¢ ‘
CHECX FOR NORMAL OPERATION. PAR 380 (5)
WEEKLY
v '
NO. JTEM - géuo ITEM 2:‘
o+ 4
U/ AND CASES, RAC A3
CLEAN AND TIGHTEM EXTERIOR OF COMPONENTS AN . S " INSPEET STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC-
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION D SPECIFI RAVIT ’ AND DAMAGED CASES
LINES, WAVE GUIDES, AND CABLE CONNECT 1ONS. TROLYTE LEVEL AN C GRAVITY, AN .
PAR.38a(6)
© e
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND“EIPOSiD CLEAN AIR FUTERS, BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. WINOOWS, UEWEL ASSEMBLIES.
PAR.384a(7) PAR.38a (I1)
: )
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT*METERS FOR DAMAGED GLASS AND LADES.
PAR.384a(8) PAR.38a(12)
10 16
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSI™  (QOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER-
DAMAGED INSULATORS AND REFLECTORS. PROOF ING..
PAR.38a(9)
11 17
INSPECT CANVAS iTEMS, LEATHMER, AND CABLING FOR MiLDEW, B
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
2] NSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18
KNOBS, UACKS, CONNECTORS, ELECTRICAL YRANSFORMERS, POWER- CHECK TERMINAL'BOX COVERS FOR CRACKS, LEAKS, DAMAGED
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- GASKETS, OIRT AND GREASE.
ERATORS, AND PILOT LIGHT ASSEMBLIES. PAR.380(10)

19) IF DEFICIENCIES NOTED ARE WOT CORRECTED OURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. PAR.38a(13)

DA ) “fo?l‘11-238 REPLACES OA AGO FORM %19, 1 DEC 50, WHICH 1S OBSOLETE.

TM 855-18
Figure 10. DA Form 11-238,
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, OIRECTION FINDING, CANRIER, WADAR

EQUIMUENT NOMENC LATURE

See other eide

EQUIPHENT SERIAL NO.

LEGRND POR NARKING COMDITIONS: Vv 8 Y X 4

NOTE: _ Strike ost items

repsir or replacement required; @ Defect corrected.
mot applicabdle.

M 1TEx |§;!
COMPLETENESS AND GENERAL COWDITION OF EQUIPHENT (recelver, ELECTROM TUBES - INSPECT FOR LOOSE ENVELOPES, CAP CONNEC—
tromemitter, cerrying cases, wire and cable, microphonss, TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENS 10N}
tubes, spare pacts, technicsl senvels and accesserios). CLEAN DUST AND DIRT CAREFULLY; CMECK EMISSIOK OF RECEIVER

PAR _380l!1) TYPE TyBES, PAR 38h (1}
) 20
LOCATION AND INSTALLAT IOK SUITABIE FOR NORMAL OPERAT 10N, Ao Conmos T TT-OVTS FOR LOOSE PARTS, DINT, MISALIGWENT
CLEAM DIRT AND WOISTURE FROM ANTEWNA, MICROPHOME, WEADSETS, @
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, ‘[::“mv FIXEQ CAPACITORS FOR LEAKS, BULGES, AND O1SCOLORA-
COMPONENT PANELS. PAR. 380(2) PAR. 38D (2)
22
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT® 1TEMS: ;",‘m"ﬁ.‘,agf‘:{,.:;': °ﬁ$¥g '235;:‘25:};5:.’,‘:7;‘{%:_:“
RYSTALS, FUSES, CONNECTORS, VIBRATORS T A H ’
;‘G:f;ul::ﬁ; :uo s 1ironse” 4 4 OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENS1ON; 81ND-
- PAR. 380 (3) ING OF PLUNGERS ANO MINGE PAITS-Y PAR. 30b {3)
23
INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, INSPECY VARIABLE CAPACITORS FOR, DIRT, MOISTURE, MISALIGN-
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. MENT OF PLATES, AND LOOSE MOUNT INGS.
PAR. 380 (4)
-
I 24
INSPECT RESISTORS, SUSKINGS, AND INSULATORS, FOR CRACKS
CHECK FOR NORMAL OPERAT 1N, CHIPPING, BLISTERING, DISCOLORAT (O AND KOISTURE. '
PAR. 380 (3) PAR. 38b (4)
Y,
) 25,
CLEAN AWD TIGHTEW EXTCR|OR OF COMPONENTS AND CASES, RACK INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND AESISTORS
MOUNTS, SKOCK MOUNTS, ANTENNA MOUNTS, COAX AL TRANSHISS ION FOR CORROS 10K, DIRT, AND LOOSE CONTACTS
LINES, WAVE GUIDES,- AND CABLE CONNECT 1ONS. g .
PAR. 380 ({6) PAR. 38b (5)
26

C 1 CLEAN AND TIGNTEN SWITCHES, TERMINAL BLOCKS, BLOWERS

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPUSED , , ,
WETAL SURFACES, FOR RUST, CORROSION, AND WOISTURE. AT ASES, AND INTERIORS OF THASSIS AND CAB INETS WOT
PAR. 380 (7) PAR. 38D (6)
@
INSPECT CORD, CABLE, WIRE, AND SNOCK MOUNTS FOR CUTS, INSPECT TERMIMAL BLOCKS FOR LOOSE COMMECT IONS, CRACKS
BREAKS, FRAYING, OETER1ORATION, KINKS, AND STRAIN. AND BREAKS.
B PAR. 380 (8) PAR. 38b (7)

o) 28
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT,

DAMAGED INSULATORS AND REFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS.
PAR. 380 (9)

un 29
INSPECT CAMYAS 1TEMS, LEATHER, AWD CABLING FOR M1LDEW, LUBRICATE EQUIPMENT X ACCORDANCE WITH APPLICABLE
TEARS, AND FRAYING. DEPARTMENT OF THE ARMY LUBRICATION ORDER,

[12}  INSPECT FOR LOOSENESS OF ACCESSIBLE JTEMS: SWITCHES, KNOSS, 30
VACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, INSPECT GENERATORS, AMPLIDYNES, OYNAMOTORS, FOR BR! WEAR,
RELAYS, SELSYNS, WOTORS, BLOWERS, CAPACITORS, GENERATORS, SPRING TENSION, ARCING, AND FITTING OF cuwrnm.u“ !
AND PILOT LIGHT ASSEMBLIES. PAR. 380 (10) PAR. 38D (8)

s )

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, CLEAN AND TIGHTEN CONNECT IONS AND MOUNTINGS FOR TRANSFORMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. CHOKES, POTENT |OMETERS, AND RWEOSTATS.,
PAR. 38b (9)
D 32
CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER NSPECT TRANSFORMERS, CMOKES, POTENTIOMETERS, AND
WINDOWS, VEWEL ASSEMBLIES. RHEOSTATS FOR OVERNEAT ING AND O)L-LEAKAGE.
PAR. 380 (11} PAR. 38b {10)

E 33

INSPECT METERS FOR DAMAGED GLASS AND CASES, OEFORE SHIPPING OR STORING - REMOVE BATTERIES.
PAR. 380 (12)

16/ 3%

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHOOE RAY TUBES FOR BURNT SCREEN SPOTS.

1 35
CHECK ANTENNA GUY WIRES FOR LOOSEMESS AND PROPER TENSIOM. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.

» 6 | INSPECT FOR LEAKING WATERZROOF GASKETS, WORW OR LOOSE PARTS.
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
_Gum, DIRT AND GREASE. 7

MOISTURE AND FUNG | PROOF . PAR. 38b (1)

IF DEFICIENCIES NOTED ARE WOT CORRECTED OURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA ..™11-239

Figcure 11.

REPLACES DA AGO FORN %19, 1 DEC 50, WMICH IS GBSOLETE.

w—10—eamrt

TM855-19

DA Form 11-239.




surfaces.
grease,

Use solvent (SD) to remove dirt and

Caution: Do not use steel wool. Small particles
frequently enter the case and cause harmful in-
ternal shorting or grounding of circuits.

b. When a touch-up job is necessary, remove
loose paint from the case and front panel, and
paint with a small brush. Paint used will be semi-
gloss gray enamel. When a front-panel marking
has disappeared, use a fine brush and white enamel
to replace the marking.

Section IV. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

42. General

a. The troubleshooting and repairs that can be
performed at organizational maintenance level
(operators and repairmen) are necessarily lim-
ited in scope by the tools, test equipment, and re-
placeable parts issued, and by the existing tactical
situation. Accordingly, troubleshooting is based
on the performance of the equipment and the use
of the senses in determining such troubles as
burned-out tubes and overheated transformers.

b. Paragraphs 43 through 48 assist the operator
in determining which of the subchassis of the re-
ceiver is at fault and in localizing the fault in that
assembly to the part, such as a tube or fuse. Re-
pair will be limited to the replacement of those
parts included in the running spares.

43. Visual Inspection

a. Failure of the equipment to operate properly
may be caused by one or more of the following
faults:

(1) Improperly connected, worn, or broken
power cable (par. 48).

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

(3) Burned-out fuse.

(4) Grounded or broken antenna or antenna
lead-in.

(5) Improperly connected antenna lead-in.

(6) Defective tube (check voltage-regulator
tubes V605 and V606 first).

(7) Improperly connected or seated external
or internal interconnecting cables.

(8) Loose connection on terminal strips on
back panel.

b. When the receiver fails to operate and the
cause is not immediately apparent, check as many
of the above items as is practicable before starting
a detailed examination. If possible, obtain in-
formation from the operator of the receiver re-
garding performance at the time the trouble
occurred.

c. When visually inspecting the tubes for
burned-out filaments, it may be discovered that
more than one tube is not lighted. This condi-
tion can be caused by one filament burning out in
a circuit having several filaments in series. All
filaments, except the four connected directly
acrosg 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 defec-
tive. Tubes V605, V606, V801, and V802, oven
heater HR701, and indicating lamps 1-201 and
I-202 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 fila-
ments. Figures 5 and 6 show the locations of all
tubes in Radio Receiver R-389/URR. As an aid
in locating trouble caused by an open filament
circuit, the reference designations of the tubes in
each filament circuit are listed below.

Series filament circuits (fig. 37)
V204, V203, and V202

V205, V212, and V213

V208, V211, V209, and V206
V210, V207, and V509

V504, V503, V502, and V501
V507 and V510

V505, V506, and V511
RT512, V508, and V701
V607, V604, V603, and V702
V602 and V601

44. Subchassis Testing

Make the simple tests outlined in @, b, and ¢
below to determine in which subchassis the trouble
lies. When an abnormal indication in these tests
is obtained, further checking of the tubes, con-
nectors, and fuses of the suspected subchassis often
will show the source of the trouble.

Warning: To prevent electrical shock or harm-
ful short circuits, turn off the receiver before re-
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moving the plugs or touching any circuits, other
than those specified below.

a. Power Supply and Af Subchassis. Set the
FUNCTION switch at MGC and the AUDIO
RESPONSE switch at MEDIUM. Rotate the
RF GAIN, LOCAL GAIN, and LINE GAIN
controls to their extreme clockwise positions. Re-
move tubes V507 and V510 and, with a pointed
metallic probe with an insulated handle, touch
tube-socket pin 1 of V510. A loud click in the
speaker or headset indicates that the power supply
and af subchassis are functioning. Replace the
tubes after the test. If the af chassis and power
supply are functioning, proceed with the test de-
scribed in b below; if these units are not function-
ing, check the following:

(1) AC 3A and B+ 3/8A fuses.

(2) Power cable connection.

(3) Speaker or headset.

(4) Tubes V801 and V802.

(5) Tubes V601 through V606.

(6) Cable connectors on af subchassis.

b. If. Subchassis. Remove plug P226 from re-
ceptacle J526 (fig. 70) and touch the contact of
the receptacle with a probe. A loud click from the
speaker or headset indicates that the af and if.
circuits are functioning. Replace the plug. If
the if. subchassis is functioning, proceed with the
testing of the rf subchassis (¢ below). If the sub-
chassis is not functioning, check the following:

(1) Tube V510.

(2) Tubes V501 through V507,

(3) Connector P117 on the if. subchassis
(fig. 70).

c. Bf Subchassis. The connection of the an-
tenna to the antenna receptacle while the receiver
is turned on should produce a loud clicking sound
in the speaker or headset. When no sound is pro-
duced, check tubes V202 through V205.

45. Tube-Testing Techniques

a. General. When Electron Tube Test Set TV=
2/U (TM 11-2261), or equal, is available, test the
tubes (according to the instructions supplied with
the tester) for shorts, leakage, and either emission
or mutual conductance. If a tube tester is not
available, a similar receiver in good operating con-
dition can be used to test the tubes by the substi-
tution method described in b below. If another
receiver is not available, the tubes can be checked
by substituting spares, as described in ¢ below.
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Observe the following precautions when removing
and replacing tubes.

(1) Remove all power from the equipment
before replacing tubes.

(2) Test each tube and replace it in its socket
before removing another tube. If it is
necessary to remove more than one tube
for testing, mark each one so that it can
be replaced, if satisfactory, in the proper
socket.

(3) Remove the tube shields by pressing
down and turning 1j4-turn counterclock-
wise.

(4) Use the proper tube puller and remove
the tubes carefully. Avoid excessive
movement of the tube from side to side
during removal because miniature tube
pins are bent easily.

(5) Straighten the pins with the pin
straighteners on the rear panel of the
receiver; then replace tubes in the
receiver.

(6) Do not discard tubes that were replaced
with new tubes when employing the tube
substitution method. These tubes should
be checked on a tube checker; if good,
they may be used in less critical circuits.

b. Testing Tubes by Substitution in Similar
Receivér. Tune a similar receiver, known to be
in good operating condition, to a strong voice sig-
nal that is not subject to fading. If possible, use
a signal on one of the lower-frequency bands.
Turn the FUNCTION switch to AGC and turn
the RF GAIN control to position 10. Make the
substitutions from the faulty receiver to the same
position in the good receiver, one tube at a time.
Tap the tube. If noise or a drop in volume is
produced, replace the tube. Replace the tube if
a decrease in the indication on the CARRIER
LEVEL results, or if distortion is heard. Note
that special results must be noticed for the follow-
ing tubes.

(1) When tube V509 or V510 (age circuit) is
weak, a decreased indication on the CAR-
RIER LEVEL meter with an increase in
volume may be noted. A weak V511 (age
time constant circuit) causes an increase
in indication on the CARRIER LEVEL
meter without any change in volume. A
weak section of V511 (if. cathode fol-
lower) produces a weak signal at IF.
OUTPUT 50 OHM receptacle J104.



After testing tubes V507 and V510 (noise
limiters) in the usual manner, tune the
receiver away from the test signal, and,
if noise is received, rotate the LIMITER
control clockwise; the tubes under test
and tubes that are known to be good
should be equally effective in reducing
noise. After testing these tubes, return
the LIMITER control to the 0 position
and retune the receiver to the test signal.
To test V508, turn the BFO switch to ON,
and while turning the BFO PITCH con-
trol through its entire range, listen for
the beat note.

(2) Test tubes V801 and V802 of the power
supply subchassis; V605, V606, and V607
of the af subchassis; and V701 of the vfo
subchassis by listening to the audio out-
put and watching the needle on the
CARRIER LEVEL meter. Look at
V608 and V609; if they do not glow
properly, they will cause abnormal B+
voltage.

(8) When testing V601, V602, and V603, lis-
ten to the output of the local audio chan-
nel. Also, when testing V601, test the
operation of the squelch circuit by tuning
between stations; the phones and/or loud-
speaker should be silent. When testing
V602 and V604, listen to the audio out-
put from the balanced line circuit and
watch the needle on the LINE LEVEL
meter. Small changes in the setting of
the LINE LEVEL meter may be normal
because of slight differences between
tubes.

¢. Testing Tubes by Substituting Spares. Re-
place the tubes in the faulty receiver, one at a time,

with their respective spare tubes; follow the same
general procedures given in b above.

46. Troubleshooting by Using Equipment
Performance Check List

a. General. The equipment performance check
list (par. 47) will help the repairman to locate
trouble in the equipment. The list gives the items
to be checked, the conditions under which the item
is checked, the normal indications and tolerances
of correct operation, and the corrective measures
to be taken. To use this list, follow the items in
numerical sequence.

b. Action or Condition. For some items, the
information given in the action or condition
column consists of various switch and control
settings with which the items are to be checked.
For other items, it represents an action that must
be taken to check the normal indication given in
the normal indications column.

¢. Normal Indications. The normal indica-
tions listed are those that the repairman should
see or hear when he checks the items. If the indi-
cations are not normal, the operator or repairman
should apply the corrective measures.

d. Corrective Measures. The corrective meas-
ures listed are those that the operator or repair-
man can make without turning in the equipment
for repairs. A reference in the table to a para-
graph indicates that the trouble cannot be cor-
rected during operation, and that troubleshooting
by an experienced repairman is necessary. If the
corrective measures do not give results, trouble-
shooting is necessary. If the tactical sitnation re-
quires that communication be maintained and if
the receiver is not completely inoperative, the
operator must maintain the receiver in operation
as long as possible.
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47. Equipment Performance Check List

S

cycle, depending on posi-
tion of FREQ CHANGE
and FREQ RANGE con-
trols.

Il'\}e;l.l Item Action or condition Normal indications Corrective measures
1| Antenna________.____ Lead-in wire connected.
2 | Loudspeaker or head- | Loudspeaker connected to
set. LOCAL AUDIO termi-
nals 6 and 7 or headset
connected to PHONES
jack.
3 | 600-ohm line_ ________ Connected to LINE AU-
DIO terminals 11 and 14.
>~ If 600-ohm line is not
~ available, connect head-
set to terminals for test
o purposes.
. 4 | Powercable._________ Connected between re-
ceiver and power source.
< 5 | AUDIO RESPONSE | Set at MEDIUM.
switch.
® | 6| IF. BANDWIDTH /| Set at 4 or 8 KC.
< switch.
7 | RF GAIN control_____ Set at 10.
& | 8| LOCAL GAIN control_| Set at 5.
) 9 | FREQ RANGE switch_| Set at 15—-500 KC.
10 | FREQ CHANGE con- | Set at 250 KC.
A~ trol.
a, | 11 | LIMITER control. _ .| Set at 0.
12 | Terminal strips_ _.___. The following pairs of ter-
minals on the rear termi-
nal strips are connected
together: 1 and 2, 3 and
4, 12 and 13, 15 and 16.
External ground is con-
nected to terminal 9 or
10 as a safety precaution.
13 | FUNCTION switch.__| Turn to STAND BY_______ Dial lamps light___________ Check power cable (par.
48).
Check dial lamps and
& fuses.
2 | Turnto AGC_____________ Rushing noise or signal is | Look for loose or broken
: heard in speaker or head- tubes.
< set. Rf bandswitching | Check connectors be-
= system may be heard to tween subchassis.

Test tubes.
Refer to paragraph 99.
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duced in amplitude.

Itﬁa;l‘l Item Action or condition Normal indications Corrective measures
14 | FREQ RANGE switch_| Switch from 15-500 KC | Rf bandswitching system | Refer to paragraph 99.
range to 500-1500 KC may be heard to cycle,
range. depending on position of
FREQ CHANGE con-
trol. If the cycling is
not heard, switch FREQ
RANGE to 15-500 KC
range. Bandswitching
system is heard to cycle.
Return FREQ RANGE
switch to 500-1500 KC
range.
15| MOTOR TUNE | Turn on in either direction_.{ FREQ CHANGE knob and | Refer to paragraph 99.
switch. counter wheels rotate.
16 | FREQ CHANGE con- | Tune in a station. Note | Signals or noise heard | Refer to paragraph 99.
trol. indication on CARRIER throughout entire range
LEVEL meter. Tune without dead spots.
slowly through entire
= range of receiver.
O | 17 | LOCAL GAIN control_| Rotate control in either | Volume at loudspeaker or | Refer to paragraph 99.
z direction. headset increases or de-
< creases.
2 | 18 | LINE METER switeh_| Set 0 0_ - - oo
g 19 | LINE GAIN control__| Rotate control____________ Indication on LINE | If headset level varies
= LEVEL meter increases and pointer of LINE
= or decreases. LEVEL is sticking,
= tap meter lightly.
A Refer to paragraph
= 99.
Z If local output is sat-
e} isfactory but line out-
= put is weak, test
A tubes V602 and V604.
; Refer to paragraph
a2 99.
R | 20 | RF GAIN control__.__ Rotate control____________ With a station tuned in | Refer to paragraph 99.
audio output and CAR-
RIER LEVEL meter in-
dication increases or de-
creases.
21 | FUNCTION switch___| Turn to MGC.__.________ Signal still heard; if signal | Refer to paragraph 99.
is strong, receiver will
block.
Turn to AGC, and tune | Output volume nearly con- | Refer to paragraph 99,
through several different stant.
signals.
Turn to SQUELCH; oper- | If noise is high, turn the | Test tube V601.
ate the FREQ CHANGE RF GAIN control coun- | Refer to paragraph 99.
control. terclockwise until the
output is silenced.
Return to AGC and RF
GAIN control to 10 after
check.
22 | LIMITER control___.| Turn clockwise____________ Background noise is re- | Refer to paragraph 99,
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II?;I.‘ Ttem Action or condition Normal indications Corrective measures
23 | BREAK IN switch.___| Turn to ON. Short BRK | LINE LEVEL meter is dis- | Refer to paragraph 99.
IN terminal 5 on rear abled and break-in relays
panel t6 ground momen- silence receiver.
tarily.
Line audio output circuits
from receiver REMOTE
CONTROL  receptacle
are disconnected from,
receiver output.
= | 24 | LINE METER switch_| Turnto +10____________. Line level is 10 vu above | Refer to paragraph 99.
&) LINE METER indica-
4 tion.
« Turnto O__ .. ___________ LINE METER indicates
= the line level controlled
-4 by the LINE GAIN con-
= trol.
= Turnto —10._.__._._.____ Line level is 10 vu below
g LINE METER indica-
~ tion.
Turn to OFF_ ____________ LINE LEVEL meter is dis-
& connected. Line audio
E output is still connected.
= 25 | BFO switch and BFO | Turn the BFO switch to | Tone of signal varies.______ Test tube V508.
o PITCH control. ON. Tune in a cw sig- Refer to paragraph 99.
— nal, and vary the BFO
=} PITCH control.
< | 26| IF. BANDWIDTH | Turn from 8 to .1 KC______ Selectivity becomessharper. | Refer to paragraph 99.
o switch. A reduction of noise will
be noted when the band
width is narrowed.
27 | AUDIO RESPONSE | Operate through three po- | In WIDE position, permits | Refer to paragraph 99.
switch. sitions. amplification of receiver’s
full audio range; in ME-
DIUM position, cuts off
frequencies above 3,500
eps; in SHARP position,
passes only 800 cps.
28 | FUNCTION switch.__| Turn to STAND BY______ Receiver is silent. Fila-
R ment circuits and vfo cir-
o cuits are kept on for im-
N mediate reception.
n Turn to OFF_____________ Turns off all receiver circuits.

48. Checking Power Cable

A defective power cord is often the cause of an
inoperative receiver. The repairman can save a
great deal of time by checking Power Cable As-
sembly CX-1358/U cable first. Remove the con-
nector from the ac input, and, with the cable as-
sembly still attached to POWER receptacle J102,
connect an ohmmeter across the terminals of the ac
connector. Turn the FUNCTION switch to
OFF ; the ohmmeter should indicate infinity. With
the FUNCTION switch set to STAND BY, the
ohmmeter indication should be about 1.5 ohms for
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115-volt ac input and 3.5 ohms for 230-volt ac
input. . If these conditions are not obtained, check
fuse AC 3A. 1If the fuse is good, remove the cable
assembly from the receiver receptacle, and check
for a short circuit in the cord by measuring be-
tween the two terminals of the ac connector ; check
for a break or an open circuit by measuring be-
tween terminals A and D at the receiver end of
the cable and the ac connector. If these tests
show that the cable assembly is good, the fault
may be assumed to be in the receiver or in other
external connections.



CHAPTER 5
THEORY

Section I. THEORY OF RADIO RECEIVER R-389/URR

49. Principles of Operation

a. Radio Receiver R-389/URR provides cw,
modulated continuous wave (mecw), and am. re-
ception over a frequency range of 15 to 1,500 ke.
The receiver is basically a superheterodyne of the
double conversion type.

b. The receiver normally operates from a self-
contained power supply designed to operate at
an input of 115 or 230 volts over a frequency range
of 48 to 62 cycles per second (cps).

¢. The tuning system of Radio Receiver R-389/
URR provides linear tuning over the entire fre-
quency range of 15 to 1,500 ke in two manually
selected ranges. The low range of 15 to 500 ke
has five bands incorporating five sets of rf tuning
circuits, and the high range of 500 to 1,500 ke
has two bands incorporating two sets of rf tuning
circuits. Permeability tuning, using shafts and
gears coupled to a system of precision screws
which position rack-mounted powdered-iron cores,
makes possible linear tuning and the use of a
countertype indicator on the front panel to show
the operating frequency.

50. Block Diagram
(fig. 12)

a. The block diagram shows the signal path
from the antenna to the output. A schematic
diagram (fig. 89) shows the circuits in detail. A
schematic diagram of each subchassis and the in-
terconnecting wiring is shown in figure 88.

b. Power Supply PP-621/URR provides dc
for the antenna and break-in relays, ac to the fila-
ment and over circuits, and B voltage to the
voltage-regulator circuit. All B voltages supplied
to the receiver are regulated. The voltage-regu-
lator circuit consists of series regulator V605 and
V606, de amplifier V607, and voltage-reference
tubes V608 and V609. The power supply consists
of a transformer, with two primary windings con-
nected in series for 230-volt ac operation or con-

nected in parallel for 115-volt ac operation, and
rectifiers V801 and V802. Dc voltage for the an-
tenna and break-in relay circuits is provided by
dry-disk rectifier CR801.

¢. Rf signals are fed to the receiver from either
a balanced or an unbalanced antenna.. -Antenna
relay K101 grounds the antenna input for break-
in operation and also operates to protect the
antenna circuits of the receiver during standby
operation. If the balanced antenna input is used,
the rf signals pass through one of several antenna
transformers (selection of which is determined
by the operating frequency of the receiver) and
are fed to the turned circuit of first rf amplifier
V202. If the unbalanced antenna input is used,
the signals are capacitance-coupled to the sec-
ondary of the selected antenna transformer and
are applied to the tuned circuit of first rf ampli-
fier V202.

d. The output of first rf amplifier V202 is
coupled to the grid of second rf amplifier V203.
The gain of the first and second rf amplifiers is
controlled manually by the RF GAIN control and
automatically by the age voltage. These stages
amplify the rf signals (15 to 1,500 ke) before
applying them to first mixer V204.

e. The first mixer circuit combines the rf signal
with a heterodyning signal, supplied by mixer
driver V206, to produce a first intermediate fre-
quency of 10 megacycles. The 10-mc signal is fed
directly from the output of the first mixer to
second mixer V205. The heterodyning signal for
this mixer is supplied by crystal oscillator V207,
Second mixer V205 combines the 10-me signal with
the 10,455-ke signal, supplied by crystal oscillator
V207, to produce a second intermediate frequency
of 455 ke.

f. The frequency of the receiver is determined
by vfo V701. The output frequency of vfo V701
is variable from 470 to 977.5 ke and is fed to buffer
V702. Buffer V702 amplifies the fundamental
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vfo signal when the receiver is operating in the
15- to 500-ke range, or amplifies the second har-
monic frequency of the vfo signal when the
receiver is operating in the 500- to 1,500-ke range.
The output frequency range of buffer V702 is 470
to 1,955 ke and is fed directly to phase inverter
V211. Signal voltages of equal amplitude but of
180° phase difference are taken from the plate and
cathode circuits of the phase inverter and are ap-
plied to injection mixer tubes V212 and V213.
A 10,455-ke signal supplied by crystal oscillator
V207 is heterodyned with the 470- to 1,955-ke
signal from phase inverter V211 by the injection
mixer stage to produce a difference frequency in
the range of 8.5 to 9.985 me. Signal voltage from
injection mixers V212 and V213 is applied to in-
put coupler V208. Input coupler V208 serves to
match the input impedance of low-pass filter
FL201. Signal voltages below 10 mc are passed
by filter F1.201, and frequencies above 10 mc are
greatly attenuated. The signal from the filter is
applied to the output coupler V209, which serves
to match the terminal impedance of the filter.
Output coupler V209 amplifies the injection volt-
age sufficiently for application to first mixer V204
through mixer driver V206. The frequency of
the injection signal supplied by mixer driver V206
for heterodyning is 8.5 to0 9.985 mc. Note that the
second if. of 455 ke is constant, even though 10,455-
ke crystal oscillator V207 may drift in frequency.
A change in crystal-oscillater output frequency
produces a similar change in the first-mixer injeec-
tion voltage and is followed by a corresponding
change in the first if. Because the first if. is
heterodyned against the crystal-oscillator fre-
quency by the action of second mixer V205, the
resulting second if. is exactly 455 kc. Any fre-
quency drift is due only to the vfo.

g. The 455-kec output signal of second mixer
V205 is applied to the grid of first if. amplifier
V501, either directly or through crystal filter Z501,
depending on the bandwidth desired. For the
two harrow pass bands, .1 and 1 ke, the crystal
filter is used. Three additional degrees of selec-
tivity which do not use the crystal filter are pro-
vided in the if. stages by the IF. BANDWIDTH
switch to vary the coupling between the primary
and secondary circuits of the if. transformers.
(Actually four degrees of selectivity are provided,
one of which is not used.) The if. amplifier con-
sists of six stages, V501 through V506, which, to-
gether with the associated transformers, provide
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the required pass band. The output of fifth if.
amplifier V505 is divided to supply a 455-ke signal
to each of three stages: sixth if. amplifier V506,
agc if. amplifier V509, and the if. cathode follower,
one-half of V511. The output signal of the sixth
if. amplifier is demodulated in the detector circuit,
one-half of V507. An external diode load can be
connected between DIODE LOAD terminal 16 of
TB103 and ground, with the jumper between ter-
minals 15 and 16 removed. The output of the
fifth if. amplifier is amplified in age if. amplifier
V509, and the resulting signal is rectified by the
age rectifier, one-half of V510. When the FUNC-
TION switch is set to AGC, the gain of rf am-
plifiers V202 and V203 and of if. amplifiers V501
and V505 is controlled automatically by a dc volt-
age developed by the agc rectifier, one-half of
V510, to keep the output level of the receiver rela-
tively constant and independent of signal-strength
variations at the antenna. Thus, for strong sig-
nals, the grid bias is high and the gain of the con-
trolled stages is reduced; and for weak signals,
the grid bias is reduced and gain of the controlled
stages is increased. The response rate of the age
circuits can be controlled to satisfy reception re-
quirements through use of the AGC switch, the
age time constant circuit, and one-half of tube
V511. For manual-gain control, the age circuit
is grounded by setting the FUNCTION switch to
MGC. The if. cathode follower, one-half of
V511, provides a low-impedance output connec-
tion (50 ohms) at IF. OUTPUT 50 OHM recep-
tacle J104, for connection of auxiliary equipment
when the receiver is employed for frequency-shift
teletypewriter reception.

h. To permit reception of radiotelegraph sig-
nals, beat-frequency oscillator (bfo) tube V508
provides a signal in the frequency range of 452 to
458 ke. 'This signal is heterodyned with the 455-
ke if. output signal of sixth if. amplifier V506 to
produce a beat frequency in the output.of the
detector which is in the af range. The output of
the detector, one-half of V507, is coupled to the
af amplifier, one-half of V601, through a negative
peak limiter, one-half of V507, and a positive peak
limiter, one-half of V510, which together prevent
noise peaks from exceeding average signal level.
The degree of limiting is controlled by a front-
panel control marked LIMITER. If operation
without limiting is desired, the limiters can be dis-
abled by rotating the LIMITER control com-
pletely counterclockwise.
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. In addition to supplying demodulated signals
to the limiter, the detector, one-half of V507, su-
plies a dc signal to the squelch tube, one-half of
V601, which is a voltage amplifier. The average
dc output voltage of the squelch tube varies in
proportion to the average signal level. When the
signal level drops below some predetermined level
established by the setting of the RF GAIN con-
trol, and when the FUNCTION switch is set to
SQUELCH, the dc passing through the squelch
tube operates squelch relay K601, which, in turn,
short-circuits the output of af amplifier V601 to
quiet the receiver output. The output of the af
amplifier also can be shorted to ground by break-in
relay K602, when the FUNCTION switch is set
to STAND BY; or to either MGC, AGC, or
SQUELCH, when the BREAK IN switch is set
to ON and an external circuit provides a ground.
The output from the af amplifier, one-half of
V601, is divided and applied through séparate
gain controls to a local af amplifier, one-half of

Section |I.

51. General

The construction of Radio Receiver R-389/
URR is unitized ; five subchassis are mounted on a
main frame. Certain component parts are
mounted on subchassis that contain no related elec-
trical circuits. Discussions of the circuits in this
section are based on the signal paths established
in the block diagram (fig. 12) and in the overall
schematic diagram (fig. 89).

52. Antenna Circuit
(fig. 13)

The antenna circuit provides for coupling vari-
ous types of antennas to the input of first rf ampli-
fier V202.

a. Balanced antennas that have a terminal im-
pedance of 70 to 200 ohms are connected to the in-
put circuit of the first rf amplifier through a
matching transformer. One of seven matching
transformers (T201 through T207) is selected
automatically by a band-switching motor as the
FREQ RANGE and FREQ CHANGE controls
are operated. The matching transformer selected
depends on the frequency to which the receiver is
tuned. Connection to the proper transformer is
made through selections 1 and. 2 of band switch
S201, which receives the incoming signal from

V602, and to a line af amplifier, the second half
of V602. The output of the local af amplifier
supplies signals to local af output tube V603,
which has connections for a speaker or a headset
and for sidetone signals from an associated trans-
mitter to permit monitoring. The line af ampli-
fier supplies signals to line af output tube V604,
which has connections for a balanced line.

4. The band-switching-motor power supply de-
livers 28.5-volt de power to band-switching motor
B201. Dc voltage is provided by dry-disk recti-
fier CR801.

k. Selection of tuned circuits for any band
throughout the frequency range of the receiver is
obtained through automatic operation of band-
switching motor B201. The operation and func-
tion of this system is discussed in detail in para-
graphs 87 through 89. Briefly, a dc current pass-
ing through relay control V210 operates motor
control relay K201, which, in turn, supplies 28.5
volts de to operate band-switching motor B201.

CIRCUIT ANALYSIS

ANTENNA BALANCED J106 125 OHM jack
through coaxial connectors J111 and J110 and
their mating connectors P211 and P210 respec-
tively. Although seven transformers are used to
cover the frequency range of 15 to 1,500 kc in seven
bands, the theory of operation is the same for all
bands. Only one band is shown in the schematic
diagram (fig. 13). This method of simplification
will be used, wherever possible, in the discussion of
succeeding stages.

b. Capacitor C106 serves to balance the primary
circuit with respect to ground.

¢. The powdered-iron core shown between 1.202
and 1203 is moved by the FREQ CHANGE con-
trol to tune the transformer within its frequency
range. The powdered-iron core shown at 1201
is adjusted when the receiver is alined; it permits
accurate tracking with the other tuning circuits.
The resonant circuit is formed by capacitors C201
and C202, connected in parallel across the second-
ary windings of transformer T201. The voltage
developed across this resonant circuit is applied
through resistor R203 to the resonant circuit
formed by Z201, C216, and C217. Seven such
resonant circuits (Z201 through Z207 and their
associated capacitors) are used throughout the
entire frequency range in the same manner as the
antenna matching transformers. The voltage de-
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veloped across tuned circuit Z201 is applied
through switch S201D, jack J222-A, and plug
P222-A, and coupling ¢apacitor C224, to the con-
trol grid (pin 1) of first rf amplifier V202. Sig-
nals from random-length, unbalanced antennas
are applied from J105 through C105, J109, P209,
S201C, to secondary winiding of 8201.

d. Antenna relay K101 is operated through the
break-in relay circuit. It grounds both antenna-
input circuits when an associated transmitter is
in operation and during standby operation. Re-
sistor R126 prevents the gradual accumulation of
a static electrical charge on the antenna and, if an
unusually strong voltage is induced (such as might
be caused by transmission from an adjacent trans-
mitter), glow tube I 101 conducts momentarily
and passes the charge to ground. Glow tube I 101
is used to protect the input circuits during the in-
stant when a nearby transmitter is turned on and
relay K101 has not had time to close.

e. Wafers S201A through S201D are sections
of a seven-position band switch which is operated
by band-switching motor B201 to select the appro-
priate frequency-determining elements for the
band in use. The band-switching operation is de-
scribed in detail in paragraphs 87 through 89.
The antenna circuit is designed to cover a range
of 15 to 1,500 ke in seven bands, as follows: 15
to 27 ke, 27 to 55 ke, 55 to 117 ke, 114 to 242 ke,
242 to 500 ke, 500 to 865 ke, and 865 to 1,500 ke.

53. First Rf Amplifier V202
(fig. 13)

The first rf amplifier uses a miniature pentode
tube, type 6B.J6, to increase the amplitude of the
signals from the antenna before they are applied
to the second rf stage. The following information
pertains only to the 15- to 27-ke band, since oper-
ation on the other bands is the same.

@. When the FUNCTION switch is set to AGC,
grid bias for the first rf amplifier is supplied from
the age circuit through P128-9 and J228-9,
J222-N and P222-N, decoupling resistor R215
(which is bypassed by capacitor C236), and grid
resistor R234. When the FUNCTION switch
is set to the MGC position, the agc line is grounded,
and grid bias is controlled by RF GAIN control
R105. Cathode resistor R217 provides minimum
bias. To prevent degeneration in the first rf
stage, a low-impedance signal circuit from cathode
to ground is provided by capacitor C226. Resis-
tor R105 also controls the gain of second rf ampli-
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fier V203 (through R236) and of first and fifth if.
amplifiers V501 and V505 (through P117-16 and
J517-16). Capacitor C102 provides a low-
reactance path to ground at rf and if. and acts as
a noise filter when the RF GAIN control is
operated. An external rf gain control may be
connected between terminals 1 and 7 (GND) of
TB104, provided that the jumper between termi-
nals 1 and 2 (RF GAIN) is removed. The
screen-grid (pin 6) voltage is applied through
voltage-dropping resistor R218 from the output
of the 180-volt supply through P222D and J222D,
decoupling resistor R201, J228-2 and P128-2, and
FUNCTION switch S107. Resistor R219 is con-
nected from the screen grid to ground as a bleeder
to minimize variations in screen voltage caused
by screen-current changes. Rf signal voltages on
the screen are bypassed to ground through capaci-
tor C227. Plate voltage is applied to V202
through P221A and J221A, switch section S201E,
tuned circuit Z208, decoupling resistor R201,
J228-2 and P128-2, and FUNCTION switch
S107. Resistor R201 and bypass capacitor C214
function as a decoupling filter to prevent rf sig-
nals in the plate circuit and screen circuit from
entering the common B circuits. Voltage for the
plate and screen circuits is applied through
FUNCTION switch S107 in all positions except
STAND BY and OFF. For a detailed analysis
of the operation of the FUNCTION switch, see
paragraph 85.

b. Signals from the antenna circuit are applied,
through coupling capacitor €224, to the control
grid (pin 1) of the first rf amplifier. The ampli-
fied signals which appear at the plate (pin 5) are
applied through P221-A and J221-A, and switch
S201E, to tuned circuit Z208. The output of the
first rf stage is taken from the junction point of
R220 and K221, two series resistors which serve as
a voltage divider across tuned circuit Z208.
Capacitors C228 and C229 form a resonant circuit
with Z208. The series resistors (R220 and R221)
across tuned circuit Z208 reduce the @ of the tuned
circuit, which increases bandwidth. To obtain
approximately equal rf gain throughout the range
of the receiver, compensation for differences in
gain versus frequency is provided by shunt resis-
tors having different ratios and total series resist-
ance values for each tuned circuit, Z208 through
7214 (fig. 89). The output signals of the first rf
amplifier, taken from the junction of the resistors,
are applied through switch S201F, J222-P and
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P222-P, and coupling capacitor C237 to the con-
trol grid of second rf amplifier V203. Tuned
circuit Z208 contains two permeability-tuned coils
in series, which cover the frequency range of 15
to 27 ke. Coil 1237 is for tuning, and 1.238 is
provided for alinement.

¢c. Jack J231 provides a connection to the grid
circuit of V202 for test and alinement purposes,
and J232 provides connection to the plate circuit.

d. Wafers S201E and S201F are sections of the
seven-position band switch. Selection of one of
the seven tuned circuits in the plate circuit of the
first rf amplifier is performed by these switch sec-
tions. The frequency range of each tuned circuit
(Z208 through Z214) is the same as that described
in paragraph 52e¢. Each tuned circuit is perme-
ability-tuned for resonance by rotation of the
FREQ CHANGE control and is provided with
series inductance for circuit alinement.

54. Second Rf Amplifier V203
(fig. 14)

The second rf amplifier using a miniature pen-
tode tube, type 6BJ6, amplifies the signal voltages
from the first rf amplifier.

-a. When the FUNCTION switch is set to AGC,
grid bias for the second rf amplifier is supplied
from the age circuit through P128-9 and J228-9,
J222-N and P222-N, decoupling resistor R235
(which is bypassed by capacitor C225), and grid
resistor R214. When the FUNCTION switch is
set to the MGC position, the agc line is grounded
and the tube bias is controlled completely by RF
GAIN control R105 and cathode resistor R236
which provides minimum bias. To prevent de-
generation, a low-impedance signal circuit from
cathode to ground is provided by capacitor C238.
The RF GAIN control is common to the first and
second rf stages and to the first and fifth if. stages.
The screen-grid (pin 6) potential is obtained
through voltage-dropping resistor R237 from the
output of the 180-volt supply through P222-L and
J222-1, decoupling resistor R202, J228-2 and
P128-2, and FUNCTION switch S107. Resistor
R238 is connected from the screen grid to ground
as a bleeder to minimize variations in screen volt-
age caused by screen-current changes. Rf signal
voltages that appear on the screen are bypassed to
ground through capacitor C239. Plate voltage is
applied to V203 through P221-R and J221-R,
S201G, primary of transformer T208 (1251 and
L252), decoupling resistor R202, J228-2 and

P128-2, and FUNCTION switch S107. Resistor
R202 and bypass capacitor C218 function as a de-
coupling filter to prevent rf signals in the plate
circuit from entering the common B cireuits.
Voltage for the plate and screen circuits is applied
through FUNCTION switch S107 in all positions
except STAND BY and OFF.

b. Signals from the first rf stage are applied
through S201F, J222-P and P222-P, and cou-
pling capacitor C237 to the control grid (pin 1) of
the second rf amplifier. The amplified signals
which appear at the plate (pin 5) of the second rf
amplifier are applied through P221-R, J221-R,
and S201G to the primary winding of T208.
Capacitors C240 and C241 form a resonant cir-
cuit with the primary of T208. The balanced out-
put of the second rf stage is taken from secondary
winding L253. Resistors R239 and R240 are con-
nected across 1.253. The junction of resistors
R239 and R240 is grounded to obtain an electrical
center tap for secondary winding 1.253; this pro-
duces signal voltages across the resistors of equal
amplitude but of 180° phase difference with re-
spect to ground. These out-of-phase signal volt-
ages are then applied through switch sections
S201H and S201J to the grids (pin 7 and pin 2)
of first mixer V204. The primary of T208 con-
tains two permeability-tuned coils in series which
cover the frequency range of 15 to 27 ke. Inductor
L251 is provided for tuning, and L1252 for aline-
ment.

¢. Jack J234 provides a connection to the plate
circuit and J233 to the grid circuit of second rf
amplifier V203 for test and alinement purposes.

d. Wafers S201@G, S201H, and S201J are sec-
tions of the seven-position band switch. These
switches select one of seven transformers in the
plate circuit of the second rf amplifier. The fre-
quency range of each transformer (T208 through
T214) is the same as that of the antenna trans-
formers described in paragraph 52e.

55. First Mixer V204
(fig. 15)

The first mixer uses a miniature dual-triode
tube, type 12AT7. Signals from the second rf
amplifier are applied to the control grids (pins
2 and 7); an injection voltage is applied to the
cathodes (pins 3 and 8). The two signals are
heterodyned in the first mixer, producing two fre-
quencies which are equal to the sum and difference
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of the applied signals. The plate circuit is tuned
to 10 me, which is the sum of the applied fre-
quencies.

a. Bias for one control grid (pin 7) is developed
across the parallel combination of cathode re-
sistor R258 and a portion of control R260. Bias
for the other control grid (pin 2) is developed
across the parallel combination of cathode resistor
R259 and a portion of control R260. Bypass
capacitors C248 and C249 prevent degeneration
and provide low-impedance signal paths across
cathode resistors R258 and R259, respectively.
Resistors R239 and R240 (located within trans-
former T208) completg the dc circuits for the con-
trol grids through switch sections S201H and
S201J. B voltage is applied to the plates of the
first mixer through parasitic suppressors E215 and
E216; one-half of L1284 (primary of T216) for
each plate; rf filter comprised of 1286 bypassed

by C252; a second rf filter comprised of 1304

bypassed by capacitors €293, C294, and C295,
J228~2 and P128-2; and FUNCTION switch S107.
Capacitors C250 and C251, across primary wind-
ing 1284 and T216, form a resonant circuit;
capacitor C251 is variable for alinement pur-
poses. Secondary winding L2853 incorporates
an adjustable powdered-iron core for aline-
ment purposes; capacitor (253 completes the
resonant secondary circuit. The rf filter com-
posed of '1.8304 and capacitors C293, C294, and
C295 is common to several circuits within the
receiver, and functions to prevent rf signals from
entering the common B+ circuits.

b. Two signal voltages from the second rf am-
plifier, of equal amplitude but 180° out of phase
with respect to ground, are applied through
S201H and S201J to the control grids (pin 7 and
pin 2) of the first mixer. The signals that appear
at the plates (pin 6 and pin 1) are also out of
phase in the push-pull primary winding of T216.
The injection signal from mixer driver V206 (par.
66) is applied through T215 to the junction of
capacitors C248 and C249 in the balanced cathode
circuit of V204. The application of injection
voltage to both cathodes of the first mixer pro-
duces in-phase signals at the plates. These sig-
nals at the plates oppose each other and cancel in
the push-pull primary winding of T216. Because
the injection voltage does not appear at the out-
put, any noise voltages produced in the generation
of the injection voltages do not appear. Control

R260 is used to provide equal injection voltages
at both cathodes. Circuits that develop the in-
jection voltages are described in paragraph 60.

¢. Incoming signals, 15 to 1,500 ke, are applied
to the control grids of V204. The injection volt-
ages, 9.985 to 8.5 mc, are applied to the cathodes.
The two signals are heterodyned in the stage to
produce the sum and difference frequencies. The
sum of the two frequencies is always 10 mec; the
primary and secondary of T216 are tuned to this
frequency. The 10-mc output if. is applied di-
rectly to the control grid (pin 7) of second mixer
V205.

d. Jack J237 provides a connection to the
cathode circuit of first mixer V204 for test and
alinement purposes. Switch sections S201H and
S201J are part of the seven-position band switch.

56. Second Mixer V205
(fig. 16)

The second mixer uses a miniature pentagrid
converter tube, type 6BE6. The 10-mc signal
from the first mixer (V204) is applied to the pin 7
control grid, while a 10,455 signal is applied to the
pin 1 control grid. The plate circuit is tuned to
455 ke, which is one of the frequencies that result
from the heterodyning process. It is the differ-
ence of the applied frequencies.

a. Bias for both control grids is produced by the
parallel combination of R264 and C255. Addi-
tional grid leak bias for the pin 1 control grid is
produced by the combination of C254 and R263,
because the signal at that grid is strong enough to
drive it positive during a part of each cycle, caus-
ing grid current to flow. Plate and screen grid
voltages are taken from the same point that sup-
plies V204. Resistor R265 is the screen-dropping
resistor; it is bypassed by C256. Plate voltage is
applied through the primary of T218 (L298) and
its parallel resistor, R266. Capacitor C257 forms
a resonant circuit, tuned to 455 ke, with 1.298.
Resistor R266 increases the bandwidth of the tuned
circuit.

b. Secondary winding 1299 of T218 is center-
tapped to provide a balanced output with respect
to ground. One end of the secondary is connected
by coaxial cable through J223 and P223, and P225
and J525 ; the other end is connected through J224
and P224, and P226 and J526. The 455-kc output
signal is applied to the input circuit of first, if.
amplifier V501,
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Figure 17. Crystal oscillator, schematic diagram.

57. Crystal Oscillator V207
(fig. 17)

The crystal oscillator stage uses a miniature
pentode tube, type 6BHS, that supplies injection
voltage to second mixer V205 and to injection
mixers V212 and V213,

a. Fundamentally, the circuit is an electron-
coupled oscillator, with the cathode, control grid,
and screen grid operating as a triode Pierce os-
cillator. The 10455-kc crystal, Y201, is con-
nected from the control grid to the screen grid
through blocking capacitor C261. Resistor R272
and capacitor (260 develop grid leak bias. Re-
sistor R273 is used as a load resistor for the oscil-
lator circuit. Capacitor C262 completes the feed-
back path to the control grid through C260.
Resistor R274 and capacitor C263 form a screen
decoupling network. Rf choke 1.295 and capaci-
tor C265 decouple the crystal oscillator stage from
the other stages connected to L1304, the B+
connecting point.

40

b. Because the plate current will vary with
changes in screen current, the frequency of the
plate current is the same as that of the oscillator
circuit. The primary of T217, 1.296, and (264
form a resonant circuit in the plate circuit of
V207. This resonant circuit is tuned to the same
frequency as that of the crystal, 10,455 ke. An
output for the second mixer is taken directly from
the plate of the tube. Another output' for the
Injection mixers is taken from the secondary of
T127 (L297) which, with €266 and (267, forms
a resonant circuit. The latter two capacitors are
grounded at their junction to provide an output
of two voltages 180° apart. These voltages are
connected to the control grids of injection mixers
V212 and V213 respectively. Resistors R275 and
R276 are the grid resistors of the two injection
mixer stages.

¢. Coils 1.296 and 1297 are provided with pow-
dered-iron cores for alinement purposes.



58. Variable-Frequency Oscillator V701
(fig. 18)

The vfo subchassis contains vfo V701 and buffer
V702. The output of the vfo is applied to the first
mixer injection circuits through buffer V702 (par.
59) and phase inverter V211 and is heterodyned
with the 10,455-ke signal from the crystal oscilla-
tor to produce an injection signal voltage for first
mixer V204 (fig. 15). The vfo uses a miniature
pentode tube, type 5749, connected in a Hartley
oscillator circuit to produce a signal voltage which
is applied to buffer V702.

a. Basically, the vfo is a triode, consisting of
the cathode (pin 7), the control grid (pin 1), and
the screen grid (pin 6). The screen grid acts as
the oscillator anode. The tapped coil, 1.701, and
the parallel capacitors C701, C702, C703, and
C704, form the tuned circuit for the oscillator.
Grid leak bias is produced by the combination of
R701 and C706. Resistor R702 is the load resistor
for the oscillator circuit. Capacitor C708 com-
pletes the rf circuit between the screen grid and
ground.

b. Because plate current will vary at the same
frequency as the screen current, the plate circuit
is coupled to the oscillator circuit through the
electron stream of the tube. Resistor R703 is the
plate load resistor; the signal in the plate circuit
is coupled to the buffer (V702) through C711.

c. Plate and screen voltages are taken from the
decoupling filter composed of rf choke L702 and
capacitor C710. These voltages are always ap-
plied to the vfo; they are independent of the
position of the FUNCTION switch.

d. Tuned circuit Z701 is inclosed within a
hermetically sealed can. The temperature of the
tuned circuit is maintained within close toler-
ances by a heating element which is a coil of
resistance wire wound around the shield can.
The can, together with a layer of insulation, is
placed inside a second can to form the oven.
When the temperature at the receiver location
varies over a wide range, the frequency stability
of the receiver may be increased by turning OVEN
switch S109 on the back panel to ON. The cur-
rent through the heating element of HR701 is
controlled by thermostat switch S701 to maintain
a constant oven temperature of 75° C. (167° F.).
Capacitor C705, connected across the contacts of
S701, acts as a spark suppressor.

e. As the receiver is tuned throughout the low
range of 15 to 500 ke, a powdered-iron core is
moved within L701 to change the fundamental
frequency of the oscillator over a range of 470 to
955 ke. Throughout the high range of 500 to
1,500 ke, the fundamental frequency of the oscil-
lator covers the range of 477.5 to 977.5 ke. The
core within 1701 is moved throughout the limits
of mechanical travel by a 52-turn precision screw
which is coupled through a gear train to the
FREQ CHANGE control (fig. 45). This oscil-
lator is hermetically sealed and should not be
opened or tampered with unless complete facili-
ties are available for resealing.

59. Buffer V702
(fig. 18).
The buffer uses a miniature pentode tube, type

6BH6. When the FREQ RANGE switch is set
to the low range position (15 to 500 kc), the buffer

. stage operates as a straight-through amplifier.

When the FREQ RANGE switch is set to the
high range position (500 to 1,500 ke), the stage
operates as a frequency doubler.

a. Cathode bias is developed by the parallel
combination of R705 and C712. Resistor R704
provides a direct-current path to ground for the
control grid. Screen grid voltage is obtained
from the same B+ point that supplies the vfo.
Resistor R702 is the screen-dropping resistor; it
is bypassed by capacitor C709. The plate circuit
is completed through coaxial connectors 730 and
J230, section B of FREQ RANGE switch S203,
and either Z217 or 7Z218. The choice of Z217 or
7218 depends on the setting of the FREQ
RANGE switch.

b. Two coils containing powdered-iron cores
(1274 and 1.275) make up Z218. In combination
with capacitors €282 and (283, Z218 forms a
resonant circuit that tunes within the frequency
range of 470 to 955 'ke. This resonant circuit
forms the plate load of the stage for the low-fre-
quency range. Coils L272 and L273 make up
Z217. For the high-frequency range, Z217, with
its capacitors C282 and (283, forms the plate
load. The frequency range of this combination
is 955 to 1,955 ke, which is twice the range of the
vfo output when the FREQ RANGE switch is
set for the high range. When switch section
S203B selects one tuned circuit, resistor R290 is
connected in parallel with the unused circuit to
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Figure 19. Phase inverter, schematic diagram.

prevent possible interaction between the two cir-
cuits.

* ¢. The powdered-iron cores of coils 1272 and
1274 are tuned by the FREQ CHANGE switch;
coils 1273 and L275 are provided with powdered-
iron cores for alinement purposes. Capacitor
(C281 decouples the plate circuit from the common
180-volt supply. Plate voltage is applied through
J228-2, P128-2, and the FUNCTION switch.

d. Output signals of the buffer are coupled
from the plate circuit through C286 to the control
grid of phase inverter V211.

60. First-mixer Injection Circuits

The first-mixer injection system consists of the
foliowing stages: phase inverter V211, injection
mixers V212 and V213, input coupler V208, out-
put coupler V209, and mixer driver V206. The
system functions to heterodyne the variable output
of the buffer with that of the 10,455-ke crystal os-

cillator to produce an injection signal for use in
the first-mixer stage. The system used .in the
first-mixer injection circuits allows for a small
deviation in crystal-oscillator frequency. Low-
pass filter FL201 attenuates all frequencies above
10 me and allows signal voltages generated by the
injection mixers (V212 and V213) below 10
mec to be amplified for use as first-mixer injection
voltage.

61. Phase Inverter V211

(fig. 19)

The phase inverter uses 'a miniature pentode
tube, type 6BHS6, connected as a triode. Signal
voltages taken from buffer V702 are applied to
the phase inverter and divided into output volt-
ages with a 180° phase difference for application
to njection mixers V212 and V213.

a. Signals from bufler V702 are applied through
coupling capacitor C286 and resistor R291 to the
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control grid (pin 1) of the phase inverter. Re-
sistors R291 and R292 act as a voltage-divider
network for the signal voltage, with the junction
of the resistors connected to the control grid.
Grid leak bias is developed by €287 and R292.
The load circuit for the tube consists of two re-
sistors: R294 in the cathode circuit and R293 in
the plate circuit. Signal voltages at the control
grid (pin 1) are reproduced in the same phase in
the cathode circuit across cathode-load resistor
R294, while signal voltages 180° out of phase are
developed across plate-load resistor R293. Signal
voltage from the plate (pin 5) is applied through
coupling capacitor C288 to the control grid (pin
7) of injection mixer V212; signal voltage from
the cathode (pin 2) is applied through coupling
capacitor C289 to the control grid (pin 7) of in-
jection mixer V213. Thus, signal voltages from
the phase inverter appearing at the control grids
of injection mixers V212 and V213 are of equal
amplitude but differ in phase by 180° and assume
a push-pull relationship.

b. The screen grid (pin 6), suppressor grid
(pin 7), and plate (pin 5) are connected together
so that the tube functions as a triode. Plate po-
tential is obtained from the FUNCTION switch
through plate-load resistor R293 and, rf filter
L304 (bypassed by 293, C294, and (295).

62. Injection Mixers V212 and V213
(tig. 20)

The injection mixer circuit nses two miniature
pentagrid converter tubes, type 6REG, in a bal-
anced nuxer circuit. A signal in the frequency
range of 40 to 1,955 ke from phase inverter V211
15 applied to the push-pull control grids (pins 7),
while an injection voltage of 10,455 ke is applied to
the push-pull grids (pin 1). The two signals are
heterodyned in the injection mixers to produce a
difference frequency in the range of 8.5 to 9.985
me, supplied through the remaining first-mixer
injection circuits as injection voltage for first
mixer V204,

a. Bias for the control grid (pin 7) and the
oscillator grid of V213 is developed across R298.
Bypass capacitors C290 and C291, connected across
cathode resistors R297 and R298, respectively,
prevent degeneration and provide low-impedance
signal paths for the input- and output-signal fre-
quencies. Resistor R295, connected from the con-
trol grid (pin 7) of V212 to ground, completes the
de grid return circuit, and R296 completes the dc
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grid return circuit for V213. Resistor R275, con-
nected from the oscillator grid (pin 1) of V212
to ground, completes the dc grid return circuit, and
R276 completes the dc grid return circuit for V213.
The screen-grid (pin 6) potential for both V212
and V213 is obtained from the 180-volt supply
through voltage-dropping resistor R299, rf filter
L304 (bypassed by C293, C294, and C295), J228-2
and P128-2, and FUNCTION switch S107. Rf
signal voltages that appear on the screens of both
injection mixers are bypassed to ground through
capacitor C292. B voltage is applied to the
parallel plates (pins 5) of the injection mixers
through the contacts of S203A, L300 and L301 of
7219, J228-2 and P128-2, and FUNCTION switch
S107. Rf filter L304 prevents signals which are
induced in the wiring from entering the common
B+ circuits.

b. Signal voltages in the range of 470 to 1,955
ke, of equal amplitude but 180° out of phase with
respect to ground, are taken from the plate and
cathode of phase inverter V211 and are applied
to the control grids (pins 7) of injection mixers
V212 and V213. Signal voltage from the plate
(pin 5) of the phase inverter is applied through
coupling capacitor C288 to the control grid (pin
7) of injection mixer V212; signal voltage from
the cathode (pin 2) is applied through coupling
capacitor C289 to the control grid (pin 7) of in-
jection mixer V213. The application of out-of-
phase signal voltages at the control grids (pin 7)
of the injection mixers produces opposing out-of-
phase voltages at the plates (pins 5) and, because
the plates are connected in parallel, these signals
cancel each other. A 10,455-ke injection voltage
from the push-pull output circuit of crystal oscil-
lator V207 is applied to the oscillator grids (pins
1) of injection mixers V212 and V213. This
injection voltage is 180° out of phase at each oscil-
iator grid with respect to ground, and the two grid
voltages are therefore canceled in the plate circuit.
Signals in the range of 470 to 1,955 ke applied to
the control grids are heterodyned with the 10,455-
ke injection voltage at the oscillator grids to pro-
duce a 9.985- to 8.5-megacycles (mc) difference
frequency in the plate circuit for use as first-mixer
injection voltage. These signals are applied
through the contacts of S203A to either tuned
circuit, Z219 or Z220, depending on the switch
position. Tuned circuit Z219 contains two
permeability-tuned coils in series which cover the
frequency range of 9.5 to 9.985 mc. Inductor
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1.300 is provided for tuning, and L301 for aline-
ment. Capacitor C296 completes the resonant
circuit of Z219. Tuned circuit Z220 contains two
permeability-tuned coils in series which cover the
frequency range of 8.5 to 9.5 me. Inductor L302
is for tuning, and L3083 is for alinement. Capaci-
tor C297 completes the resonant circuit of Z220.
Bypass capacitor C281 provides a low-impedance
rf path for signals in the injection-mixer plate
circuit and decouples the plate circuit from the
common B+ circuits. As the receiver is tuned
throughout the low range of 15 to 500 ke, tuned
circuit Z219 is selected by S203A, and the injec-
tion-mixer output frequency is 9.985 to 9.5 mec.
Asthe receiver is tuned throughout the high range
of 500 to 1,500 ke, tuned circuit Z220 is selected by
S203A, and the injection-mixer output frequency
1s 9.5 to 8.5 mc. When S203A selects one tuned
circuit (Z219 or Z220), resistor R300 is shunted
across the unused tuned circuit to prevent spuri-
ous responses and possible interaction between the
two tuned circuits. Injection-mixer output sig-
nals in the range of 8.5 to 9.985 mc are taken from
the parallel plates through coupling capacitor
(272 for application to the control grid (pin 1) of
input coupler V208.

63. Input Coupler V208
(fig. 21)

The input coupler uses a miniature pentode tube,
type 6 BHS6, connected as a triode. It operates as
a cathode follower to match the input impedance
of low-pass filter FI1.201.

a. Signals from the plate circuit of injection
mixers V212 and V213 are applied through cou-
pling capacitor C272 to the control grid of the in-
put coupler. Signal voltage is developed between
the cathode (pin 2) and ground across cathode-
load resistors R280 and R281 in series. The output
signal voltage from the cathode is applied through
coupling capacitor C274 to the 200-ohm input of
low-pass filter FL201.

b. Bias for the control grid (pin 1) is developed
across cathode-load resistor R280. Output signal
voltage is developed across cathode-load resistors
R280 and R281 in series. Resistors R278 and
R279, in series, complete the dec grid return circuit
to the junction of cathode-load resistors R280 and
R281. Resistor R279 and capacitor C273 form a
decoupling filter to remove signal voltages in
the cathode cireuit from the control grid. The
screen grid {pin 6). suppressor grid (pin 7), and
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plate (pin 5) are connected together so that the
tube functions as a triode. Plate potential is ob-
tained from the output of the 180-volt supply
through parasitic suppressor R282, rf filter 1.304
(bypassed by 293, C294, and C295), J228-2 and
P128-2, and FUNCTION switch S107.

64. Low-Pass Filter FL201
(fig. 21)

The low-pass filter attenuates all frequencies
above the cutoff frequency of 10 mc and prevents
them from reaching the first mixer as injection
voltage. Frequencies below 10 mc are passed by
the filter with very little attenuation. The filter
provides maximum attenuation at a frequency of
10,455 ke and eliminates any possible interference
from the crystal-oscillator stage that may not have
been canceled in the injection mixers. Low-pass
filter FL201 is composed of coils 1.288, 1.290, and
1.292, together with series-connected branches of
1.287 and C275, 1289 and C276, 1.291 and C277,
and 1293 and C278. Frequencies in the range of
8.5 to 9.985 mc are taken from the cathode circuit
of input coupler V208 and are applied through the
low-pass filter to the cathode circuit of output
coupler V209. Input coupler V208 is operated as
a cathode follower, and output coupler V209 is
operated as a grounded-grid amplifier; thus, the
filter 1s matched at the input and output
terminations.

65. Output Coupler V209
(fig. 21)

The output coupler uses a minature pentode
tube, type 6BHS6, connected as a grounded-grid
amplifier. The output of low-pass filter FL201 is
connected to the cathode circuit which provides the
necessary low-impedance termination for the filter.
The output coupler amplifies signals in the range
of 8.5 to 9.985 mc for application to the control
grid (pin 1) of mixer driver V206.

a. Signals from the cathode circuit of input
coupler V208 are applied through low-pass filter
F1201 to the cathode (pin 2) of the output
coupler. Signal voltage is developed between the
cathode and ground across R284 and R285. Be-
cause the control grid is at rf ~round potential
through C279, the signal volta: across R284 and
R285 is between the cathode w: @ the control grid
(ground). The amplified si als appearing at
the plate are applied througl: the contacts of
S203C to either tuned circuit, Z215 or Z216, de-
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FROM PLATE cass MIXER DRIVER
CIRCUIT OF vz0e

R268

OUTPUT COUPLER
V209

NOTE:
UNLESS OTHERWISE SHOWN:
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

Figure 22.

pending on the switch position. Tuned circuit
7215 contains two permeability-tuned coils in
series which cover the frequency range of 9.5 to
9.985 me.  Inductor L276 is for tuning, and 1277
is for alinement. Capacitors C268 and C269 com-
plete the resonant circuit of Z215. Tuned circuit
Z216 contains two permeability-tuned coils in
series which cover the frequency range of 8.5 to
9.5 me. Coil 1278 is for tuning, and L1279 is for
alinement. Capacitor C270 completes the reso-
nant circuit of Z216. Bypass capacitor €271,
together with rf filter 1294, decouples the plate
circuit from the common B+ circuits. When
S203C selects one tuned circuit (Z215 or Z216),
resistor R277 is shunted across the unused tuned
circuit to prevent possible interaction between the
two tuned circuits. Signals in the range of 8.5
to 9.985 mc are taken from the plate of the output
coupler through coupling capacitor C258 for ap-
plication to the control grid (pin 1) of mixer
driver V206.

b. Blas for the control grid (pin 1) is developed
across cathode resistor R284. Resistor R283 com-
pletes the de grid return circuit to the junction of
resistors R284 and R285. Bypass capacitor 0279,
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8.5 TO 9.985 MC TO CATHODE

— CIRCUIT OF IST MIXER
va204

S107
FRONT

T™M 855-32

Mizer driver, schematic diagram.

connected from the control grid to ground, places
the control grid at rf ground potential. Screen-
grid (pin 6) potential is obtained from the same
point that supplies the plate. Resistor R286 is a
screen-dropping resistor; it is bypassed by (C280.

66. Mixer Driver V206
(fig. 22)

The mixer driver uses a minature pentode tube,
type 6BH6, connected as a cathode follower.
Signal voltage in the frequency range of 8.5 to
9.985 me, taken from the plate circuit of output
coupler V209, is applied to the control grid (pin
1) of the mixer driver that supplies injection volt-
age to the low-impedance-cathode input circuit of
first mixer V204.

a. Signals from the plate circuit of output
coupler V209 are applied through coupling ca-
pacitor C258 and parasitic suppressor resistor
R269 to the control grid of the mixer driver. Sig-
nal voltage is developed between the cathode (pin
2) and ground across primary winding 1281 of
transformer T215 and cathode resistor R267 in
series. Signals in the range of 8.5 to 9.985 mc
are taken from secondary winding 1.280 of trans-



former T215 for application as injection voltage
to the balanced, low-impedance cathode circuit
of first mixer V204.

b. Bias for the control grid is developed across
cathode resistor R267. Resistor R270, connected
from the control grid to ground, completes the
de grid return circuit. Secreen-grid and plate
voltages are taken from the decoupling filter
1294 and C271. Resistor R271 is a screen-drop-
ping resistor; it is bypassed by (259.

67. Crystal Filter
(fig. 23)

To distinguish between adjacent signals and to
prevent interference from signals of a frequency
close to that of the desired carrier, a pass band
as narrow as 100 cps in the 455-ke if. amplifier
may be required. Crystal filter Z501 provides
the filtering action necessary to establish the two
narrow pass bands of .1 and 1 ke. It is a part of
the bandwidth control system that provides the
required degree of selectivity for the receiver.

a. The output of the second-mixer stage is
coupled by transformer T218, through J223 and
P223, 225 and J525, J224 and P224, and P226
and J526, to crystal filter Z501. When IF. BAND-
WIDTI switch S501 is set to the .1 KC or 1 KC
position, the 455-kc signal is applied to Z501;
on the remaining positions of the control, marked
2 KC, 4 KC, and 8 KC, the signal is applied
to the control grid (pin 1) of V501 through cou-
pling capacitor C503. Note that with the switch
in any of the last four positions, C503 short cir-
cuits crystal Y501, but, in the first position, C503
serves as a low-impedance connection at the if.
to resistor R561.

b. The crystal is cut for a frequency of 455
ke. The circuit consists basically of one-half of
secondary 1.299 (between terminals 2 and 3),
crystal Y501, resistors R502 and R561, and ca-
pacitor C502.

¢. The inductance and capacitance are used pri-
marily to tune out, or cancel, the effects of capaci-
tance found in the grid circuit of first if. tube
V501, the wiring, and the adjacent component
parts. This is done to reduce the crystal load
circuit to one that is essentially resistive and thus
prevent the crystal from tending to resonate. A
variable neutralizing capacitor is connected be-
tween one end of the crystal holder for Y501 and
the other half of secondary I.299 (terminals 3

and 4). This capacitor feeds a voltage whose
amplitude is equal, and whose phase is opposite,
to that of the voltage applied from receptacle
J525 across the crystal-holder capacitance to the
control grid of V501, from receptacle J526. This
out-of-phase voltage effectively neutralizes the
capacitance of the crystal holder.

d. With the IF. BANDWIDTH switch set to
the .1 KC position, the crystal is loaded prin-
cipally by R502 and C502, but R561 is shunted
across R502 through C503. This reduces the total
resistance in the circuit; the resistance-capaci-
tance (rc) combination, which represents the
crystal series load, becomes essentially capacitive,
and the crystal tunes more sharply to resonance.
With the IF. BANDWIDTH switch set to the 1
KC position, the crystal is loaded principally by
R502 and C502, and R561 is removed from the cir-
cuit. Since this re combination becomes more re-
sistive, the circuit Q is lowered, and the width of
the pass band is increased. The ratio between the
crystal impedance and the resistive load (1 KC
position), and between the crystal impedance and
the capacitive load (.1 KC position) is to main-
tain the same gain in the circuit in each case.

68. If. Amplifier, 455-kc

The 1f. amplifier system consists of six voltage-
amplifier stages. The gain of the if. amplifier is
controlled manually by the RF GAIN control
when the FUNCTION switch is set to MGC.
The gain 15 controlled automatically by the age
circuits when the FUNCTION switch is set to the
AGC or SQUELCH position.  When six ampli-
fier stages using the same power supply are tuned
to approximately the same frequency (as is the
case in this amplifier), oscillations may occur as
a result of coupling between the stages through
the common impedance of the power suppiy. To
prevent this, decoupling networks are used in the
grid and plate circuits of all if. amplifier stages.
Additional filtering is provided in the 180-volt
power-supply circuit. In addition to the selec-
tivity obtained by the use of crystal filter Z501,
three of four available degrees of selectivity are
obtainable by varying the coupling between the
primary and secondary windings of each of the
if. transformers by means of the IF. BAND-
WIDTH switch. The fourth degree of selec-
tivity (16 ke) obtained in this manner is not used
in the operation of Radio Receiver R-389/URR.

49



69. First If. Amplifier V501
(fig. 23)

The first if. amplifier stage uses a miniature
pentode tube, type 6BJ6, as a voltage amplifier
of 455-ke signals.

a. The control-grid circuit of V501 consists of
the winding (L) in crystal filter Z501 and de-
coupling resistor R501 which is bypassed by C501.
Resistor R501 is connécted to the age circuit
through terminals 4 and 3 of TB104 and the rear
section of FUNCTION switch S107. Voltage
from the age circuit is applied to terminal 3 of
TB104 which, for normal operation, is connected
to terminal 4 by a jumper. In the MGC position
of the FUNCTION switch, the agc voltage is
grounded. Under this condition, the gain of the
stage is controlled by the value of the cathode bias
which is established by the setting of RF GAIN
control R105. Minimum bias is furnished by
R503. Capacitor C505 bypasses the cathode to
ground. Capacitor C504 and inductor 1501 form
a low-pass filter that is used to prevent interfer-
ence of signals between this and other stages which
use the common RF GAIN control. Capacitor
C102 provides a low-impedance path to ground at
rf and if., resulting in a steady dc voltage. Ex-
ternal control of rf gain can be obtained by re-
moval of the jumper between terminals 1 and 2 of
TB104 and connecting a 5,000-ohm potentiometer
between terminal 1 and ground. In the AGC
position of the FUNCTION switch, the voltage
from the age cireuit is applied to the control grid
and the gain of the stage is controlied automati-
cally by the average signal level. The RF GAIN
control is still effective under these conditions.
Screen-grid voltage is taken from the junction of
R504 and R505 which, with GAIN ADJ control
R562, form a voltage divider across the 180-volt
supply. The screen is bypassed by C506. The
plate circuit is completed to B+ through the
primary of T501 and decoupling resistor R506
which is bypassed by C507. Additional filtering
of the supply voltage is supplied by 1503 and
capacitors C530 and C531, a pi-type filter that
prevents rf signals from entering the power-sup-
ply circuits. The resistor connected across the
primary of T501 is used to produce the required
band-pass characteristics for this stage.

b The 455-ke if. signal from second mixer
V205 is fed to the control grid of V501 either
through crystal filter Z501 or directly through the
contacts of IF. BANDWIDTH switch S501 and
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coupling capacitor C503. The amplified signal at
the plate is coupled by T501 to the control grid
of second if. amplifier V502.

c. Three degrees of selectivity are obtainable
by connecting one of three windings in trans-
former T501, through the contacts of IF. BAND-
WIDTH switch S502. Two of these windings
have a series resistor (R507 and R508). These
windings and resistors contribute to the final se-
lectivity of the if. amplifier system. They are
discussed in more detail in paragraph 74.

70. Second If. Amplifier V502
(fig. 23)

The second if. amplifier stage uses a miniature
pentode tube, type 6BJ6, as a voltage amplifier.

a. The control grid (pin 1) returns to ground
through a portion of the secondary winding of
T501. Bias is obtained in the cathode (pin 2)
circuit by plate current flowing through resistors
R510 and R362. Current through GAIN ADJ
control R562 is made up of the plate current
through V502 and the bleeder current through
R504 and R505 (par. 69e). Capacitor C509 is the
cathode bypass capacitor which is used to prevent
degeneration in the cathode circuit. The gain
of the stage is preset by a screwdriver adjustment
of R562 during alinement procedure. The screen

‘grid is bypassed to ground by C510 and is con-

nected to B+ through dropping resistor R512
to the pi-type filter described in the discussion of
V501 (par. 69). The plate circuit is completed
to B+ through the primary of T502, decoupling
resistor R518 (which is bypassed by C511), and
the filter.

b. The output of the first if. amplifier is applied
through T501 to the grid of the second if. ampli-
fier. The signal is amplified and applied to the
third if. amplifier stage through T502.

¢. Four degrees of selectivity can be chosen by
connecting one of four windings in transformer
T502, through the contacts of IF. BANDWIDTH
switch S503. Two of these windings have a series
resistor (R514 and R515). These windings and
resistors contribute to the final selectivity of the
if. amplifier system.

71. Third and Fourth If. Amplifiers V503 and
V504
(fig. 24)
The third and fourth if. amplifier stages use
miniature pentode tubes type 6BJ6. Their opera-
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tion is the same as that of the second if. amplifier
stage, except for certain differences that are
described below.

a. Cathode bias for V503 and V504 is decreased
as the IF. BANDWIDTH switch is turned from
the .1 KC position to the 8 KC position, to pre-
vent the gain of the if. amplifier stages from de-
creasing. (In the ordinary if. amplifier stage, as
bandwidth is increased, the overall stage gain is
decreased.) Resistors R518 through R521 are
connected, by means of 1IF. BANDWIDTH
switch S504, to bias resistors R517 and R526 of
the cathodes (pins 2) of V503 and V504, respec-
tively. The resistors are placed in series with the
fixed bias resistors to decrease the control-grid
bias and thereby increase the gain proportionately
as the band pass is increased. The cathodes are
bypassed to ground by capacitors C514 and C513.

b. The signal from the second if. amplifier is fed
through coupling capacitor C512 to the control
grid (pin 1) of V508 which is returned to ground
by R516. A sudden strong signal or a noise im-
pulse at the control grid of V503 causes it to draw
grid current momentarily, before the agc circuit
can take control and reduce the signal strength.
This grid current, flowing through the common
cathode circuit of V503 and V504, produces an ad-
ditional bias voltage which would block V504.
Thus, no signal would reach the age circuit, and
the receiver would remain blocked until the input
signal to V503 was reduced. Resistor R516 limits
the flow of grid current to a very small amount
that has negligible effect on the cathode bias and
prevents blocking. R522 and R527 are voltage-
dropping resistors for the screen grids of V503 and
V504, respectively. The screen grids are bypassed
to ground by capacitors C515 and C518. The
plates are connected to B+ through the primary
windings of T503 and T504. Resistor R523 with
capacttor C516, and R528 with C519, decouple the
plate circuits from the common B+ circuits.

¢. The amplified signal at the plate is coupled by
T503 to the control grid (pin 1) of V504. The
amplified signal at the plate of V504 is fed in a
similar manner through T504 to the control grid
of V505.

d. Four degrees of selectivity can be chosen by
connecting one of four windings in transformers
T503 and T504, through IF. BANDWIDTH
switches S505 and S506. A small capacitor across
each primary and an rc network in series with
each secondary provide the required pass band.

Two of the windings in each transformer have a
series resistor. Resistors R534 and R525 are used
to T503, and resistors R529 and R530 are used to
T504. These windings and resistors contribute to
the final selectivity of the if. amplifier system.

72, Fifth If. Amplifier V505
(fig. 25)

The fifth if. amplifier stage uses a miniature
pentode tube, type 6BJ6. This stage is similar in
operation to the previous if. amplifier stages, ex-
cept for certain differences that are described
below.

a. The control grid (pin 1) of V505 is con-
nected to the agc circuit through part of the sec-
ondary winding of T504, resistor R509, J517-6
and P117-6, terminals 4 and 3 of TB104, and
FUNCTION switch S107. If. signals are iso-
lated from the age circuits by decoupling resistor
R509 which is bypassed by C508. The operation
of the FUNCTION switch and agc circuit is the
same for this stage as is described for the first if.
amplifier stage (par. 69). The cathode is con-
nected to ground through minimum-bias resistor
R531, J517-16 and P117-16, RF GAIN control
terminals 1 and 2 of TB104, and RF GAIN con-
trol R105. Capacitor C520 is the cathode bypass
capacitor. The operation of the RF GAIN con-
trol is the same as that described for the first if.
amplifier stage except that the level of the signals
at this stage is much higher; therefore, additional
isolation of the cathode circuit from the other
controlled stages is provided by L501. The screen
grid is bypassed to ground by C521 and is con-
nected to the junction of R511 and R532, which
form a voltage divider across the 180-volt supply.
The plate circuit is completed to B+ through the
primary of T505 and decoupling resistor R533
which is bypassed by C522. Additional filtering
of the supply voltage is supplied by L5038 and
capacitors C530 and C531, a pi-type filter which
prevents rf signals from entering the power-
supply circuits.

b. The 455-ke signal from the preceding am-
plifier, V504, is coupled, through T404, to the con-
trol grid of V505. The output at the plate circuit
of V505 is coupled by T505 to the control grid
of V506. The output signal is also coupled to
the control grid of age amplifier V509 through
(539, and is coupled directly to the control grid
of if. cathode follower V511B.
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73. Sixth If. Amplifier V506
(fig. 25)

The sixth if. amplifier uses a miniature pentode
tube, type 6AK6. This stage is similar in opera-
tion to the previous if. amplifier stages, except
for certain differences that are described below.

a. The 455-ke signal from fifth if. amplifier
V505 is applied through T505 to the control grid
of V506.

b. Cathode bias is provided by resistor R536 and
potentiometer R537 in series. In addition to pro-
viding a portion of the cathode bias, variable re-
sistor R537, designated CARR-METER ADJ, is
used in the CARRIER LEVEL meter (M102)
circuit. The cathode is bypassed to ground by
capacitor C523. The control grid of this stage
is returned to ground through part of the second-
ary of T505. Voltage to the screen grid and the
plate is supplied from the dc source through de-
coupling resistor R538. The screen and plate
return circuits are bypassed to ground by C524.

¢. Because the output signal from the bfo,
V508, appears in the secondary circuit of T506,
it is coupled into the primary winding. To pre-
vent the beat frequency signal from appearing in
the grid circuit of V506, neutralizing capacitor
(525 is used to overcome the effect of interelec-
trode capacitance in V506. Together with the
lower half of the primary of T506, C525 provides
a feed-back voltage of equal amplitude but oppo-
site phase to any signal fed from the plate circuit
to the grid circuit through the capacitance between
control grid and plate.

74. Control of If. Bandwidth

The pass band of the if. amplifier system can be
varied in six steps by the IF. BANDWIDTH
switch over a range extending from .1 ke to 16 ke.
The 16-ke position is not used in this equipment.
This range is obtained by the effects of the crystal
filter (Z501) and by controlling the mutual
coupling between the windings of the interstage
transformers (T501 through T505).

a. Mutual coupling in the transformers is con-
trolled by the use of coils wound on the same form
as the primary or secondary winding. Three of
these coils are used in T501 (fig. 23), and four are
used in the remaining if. transformers. The
effect of these coils is to aid or oppose (depending
on how they are connected) the mutual coupling
that exists between the primary and secondary of
the transformer. When the mutual inductance is
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increased, the bandwidth is broadened ; when the
mutual inductance is decreased, the bandwidth is
narrowed. The coils shown schematically nearest
to the secondary windings provide the widest
bandwith. One coupling coil at a time is con-
nected in each transformer to produce a given de-
gree of inductive coupling.

b. A series coupling circuit that includes con-
tacts of the IF. BANDWIDTH switch, a selected
coupling coil, and a capacitor connected in paral-
lel with a resistor, is connected across each sec-
ondary winding to obtain a given bandwidth.
Resistors of different values in series with the
coupling coils also may be included, when needed,
to increase the bandwidth. Each of the primary
and secondary windings is covered by a'magnetic
cup, and is alined by a powdered-iron slug.

(1) When the IF. BANDWIDTH switch is
in the position marked .1 KC, 1 KC, or
2 KC, transformer coupling circuits re-
main unchanged; narrow bandwidths
for the .1 KC and 1 KC positions depend
on circuit changes in crystal filter Z501.
In these three positions of the IF. BAND-
WIDTH switch, the coupling coil (phase
aiding) mounted at the greatest distance
from the primary winding of trans-
former T501 is in the circuit. Trans-
formers T502, T503, T504, and T505 in
these positions use coupling coils that are
phase-opposing. These provide the
sharpest selectivity, because the smallest
degree of coupling exists between the
primary and secondary windings.

(2) When the IF. BANDWIDTH switch is
the 4 KC position, the coupling circuit of
transformer T501 remains the same as for
the first three positions. Coupling coils
that are at the greatest distance from the
primary windings of T502, T503, T504,
and T505 are connected phase-aiding to
increase the inductive coupling between
the respective primary and secondary
windings.

(3) When the IF. BANDWIDTH switch is
in the 8 KC position, the middle coupling
coil of transformer T501 and series resis-
tor R507 are connected into the coupling
circuit. The coupling coils in the second
positions from the primary windings of
transformers T502 through T505, and
series resistors R514, R524, R529, and
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R534, are included in the remaining
coupling circuits. In this switch posi-
tion, the windings of transformer T501
are not coupled as closely as are the wind-
ings of T502, T503, T504, and T505, so
that the single-peak frequency response
of T501 fills in between the double-peak
frequency response of the succeeding cir-
cuits, which are overcoupled.
¢. Transformer T506 does not have provision
for varying selectivity. The 22,000-ohm resistor
across the primary winding (terminals 2 and 9),
and the capacitor across the secondary winding,
permit any bandwidth selected in the previous
stages to pass through the transformer to the detec-
tor without attenuation.

75. Detector and Limiter Circuits
(fig. 26)

The function of the detector is to demodulate the
455-ke if. signal in order to recover the intelligence
from the received signal. The function of the
limiter is to minimize interference by removing
noise peaks that exceed the amplitude of modula-
tion. The detector and limiter circuits are dis-
cussed together because the output of the detector
is always applied through the limiter circuit to the
af amplifier, section A of V601.

a. Detector. The detector supplies an audio
signal for application to the limiter and af stages.

(1) The detector uses one-half of V507, a type
12AU7 miniature dual-triode tube, con-
nected as a half-wave diode rectifier. The
plate and control grid (pins 1 and 2) act
as an anode, which is connected to the
secondary of T506. The ground-return
circuit from the secondary includes choke
1,502 and the diode load, which consists
of resistors R539 and R540. The cathode
(pin 3) is grounded.

(2) The if. signal from the sixth if. ampli-
fier is applied through T506 to the de-
tector plate. During each positive half-
cycle of the if. signal, the plate is positive
and the tube conducts. Choke L502 and
capacitor (526 bypass if. signals, but
permit the audio variations to pass
through the diode load, so that an af
voltage appears across the load. The af
voltage developed between RS540 and
ground is applied, through coupling
capacitor C527, to the negative-peak

limiter, one-half of V507. The negative
side of the dc voltage developed across
both R540 and R539 is applied, through
a jumper connection on TB103, P119-6
and J619-6, and R610, to the control grid
(pin 2) of the squelch tube, one-half of
V601. LIMITER control R102,shunted
across the load, provides an adjustable
voltage for use in setting the operating
level (threshold) of the limiters.

(3) The output of bfo V508 is coupled to the
detector plate through capacitor C536.
The bfo signal is heterodyned with the if.
input signal to produce & beat note.

b. Limiter. The limiter couples the audio sig-
nals from the detector to the audio stages. When
LIMITER switch S103 is set to the on position,
the peak amplitude of the detector output is
limited to eliminate noise peaks above a certain
threshold (limit). '

(1) The limiter circuit uses two triode tube
sections, connected as diode series lim-
iters, to provide limiting of both positive
and negative noise peaks. The negative-
peak limiter uses one-half of V507, a type
12AU7 miniature dual-triode tube, and
the positive-peak limiter uses one-half of
V510, another 12AUT7 tube. When
LIMITER control R102 1is turned
counterclockwise to the zero position,
switch $103, which is ganged to the
limiter control, grounds the parallel-
connected cathodes through R544, and
removes the ground connection at the
junction of resistors R541 and R542;
this permits the plates to become positive
since + 180 volts is now applied through
L.503 and R543. With the plates of both
diodes at a positive potential and both
cathodes grounded, a direct current flows
through both diodes. The af signal
voltage that is applied to the plate of
section B of V507 modulates the de flow-
ing through this diode and, as a result,
the af signal appears across cathode re-
sistor R544. Because resistor Ri44 is
common to both diode circuits, the af
signal voltage also modulates the dc flow-
ing through section B of V510 and
appears across R542 at the plate. From
this point, the signal is coupled through
(529, and is applied through J517-7 and
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(2)

P117-7 to the control grid (pin 7) of the
first af amplifier, section A of V601.
The decoupling network consists of 1503,
C530, and C531. In the off position of
5103, R543 and (€528 perform the same
function. The purpose of C551 is to by-
pass any if. components that might be
present in the output of the detector
stage. Resistor R103 prevents excessive
loading of the detector output as a result
of the grounding of cathode resistor
Rb544.

When the LIMITER control is turned
in a clockwise direction, switch S103
grounds the junction of plate-load re-
sistors R541 and R542 and removes the
ground on the cathodes of the diodes. As
a result, the cathodes assume a negative
threshold potential which is adjustable
by means of LIMITER control R102.
The diodes are thus converted into nega-
tive (one-half of V507) and positive
(one-half of V510) peak limiters. Again,
direct current flows through the diodes
and as long as it flows, the af signal is
transferred through the diodes as before.
However, any negative-going impulse
that drives the plate of V507 more nega-
tive than the cathode will cut off the
diode, and that impulse will be limited
to an amplitude equal to the threshold
voltage. Similarly, any positive impulse
that overcomes the threshold potential
on the cathode of V510 will cut off that
diode, and the positive impulse will be
limited. As the LIMITER control is
turned toward position 10, a less nega-
tive threshold voltage is applied to the
diodes, and more severe limiting results.
Since the threshold voltage at any given
setting of the LIMITER control varies
with the average amplitude of the diode
load signal, the limiting action auto-
matically adjusts itself—at low modula-
tion levels greater limiting takes place,
and at high modulation levels less limit-
ing takes place. Capacitor C101 and
resistor R103 decouple the limiter circuit
from the detector circuit, while C550
stabilizes the threshold voltage at the
cathodes.

76. Bfo V508
(fig. 27)

The bfo employs a miniature pentode tube,
type 5749, connected as a Hartley oscillator, and
its operation is similar to that of the vfo. The
bfo is used to aid in accurate tuning of signals and
to permit the reception of radiotelegraph signals.
When BFO switch S104 is set to ON, the bfo gen-
erates a signal which is mixed with the 455-kc 1f.
signal at the input to the detector. The two sig-
nals heterodyne to produce an audible beat note
in the output of the receiver.

a. Bias for the control grid (pin 1) is developed
by R545 and C532. A positive potential is applied
to the screen grid (pin 6) through voltage-drop-
ping resistor R546 and decoupling resistor R548,
and contacts 1 and 3 of BFO switch S104. Ca-
pacitor C534 provides a low-impedance signal
path from the screen grid to the ground side of
Z502. The bfo output signal is developed (by
electron coupling to the plate) across resistor
R547. The decoupling network formed by R548
and C535 isolates the oscillator from the power
supply. When the BFO switch is turned to OFF,
B+ is removed from the plate and sereen circuits
of the osciliator.

b. The oscillator section is a triode in which the
screen grid (pin 6) acts as the anode. The con-
trol grid is connected, by capacitor C532, to tuned
circuit Z502, which consists of a tank coil (two
inductors connected in series) and a tank capaci-
tor (three capacitors connected in parallel). The
cathode (pin 7) of V508 is connected to a tap near
the ground end of the tank coil. The feed-back
voltage required to produce and sustain oscillations
is induced 1in the cail by the flow of cathode cur-
rent through the portion of the coil that is con-
nected between the tap and ground. Because the
oscillator output is coupled into the plate circuit
by the electron flow within the tube, variations in
plate load have little effect on oscillator stability.
The amplified signal from the plate is coupled
through capacitor C536 to the plate of the
detector.

¢. Capacitors (532 and C533 form a network
which improves frequency stability by placing the
grid-input capacitance of V508 across only part of
the tank coil. Tube interlectrode capacitance is
effectively in parallel with C533; therefore, re-
placing the tube will not seriously atfect the op-
erating frequency. The tuning unit, Z502, is in-
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Figure 27. Bfo, schematic diagram.

closed within a hermetically sealed can. The can
should not be opened under any circumstances.
Any attempt to perform adjustments will seriously
affect the accuracy of the unit.

d. The af produced by the mixing action in the
second detector may be varied over an audible
range by varying the bfo frequency over a range
of 452 to 458 ke. This is done by varying the
position of the powdered-iron core within the coil
of Z502 (BFO PITCH control). The frequency
of the oscillator is caused to vary linearly over its
entire range through the action of a special fac-
tory-adjusted mechanism. When the control knob
on the front panel is set to 0, the output of the bfo
1s exactly 455 ke therefore, no audible heterodyne
frequency is produced. The zero position of the
control knob represents a bfo frequency of 455 ke,
and the calibration indicates the number of ke
separation (=3) from the 455-ke if. A screw-
driver adjustable slug in the trimmer coil is used
to obtain the proper frequency range during
alinement and adjustment.

77. Agc Circuit
(figs. 28 and 86)

When FUNCTION switch S107 is turned to
AGC or SQUELCH, the age circuit operates. In
the MGC (manual gain control) position, the age
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control line is disabled (grounded). The age cir-
cuit develops a dc potential which is related in
amplitude to the strength of the incoming signal.
To maintain the receiver output at a constant level,
regardless of signal-strength variations, this de
potential is used to bias the grid of the first and
second rf amplifiers, V202 and V203, and the first
and fifth if. amplifiers, V501 and V505. (In this
discussion, these tubes will be designated as the
controlled tubes.) The delayed-action system
prevents the application of age bias to the con-
trolled tubes during the reception of weak signals,
so that maximum receiver gain may be used. The
time-constant system permits three degrees of
response to be selected by AGC switch S108. De-
pending on the type of fading experienced and the
type of signals being received, the switch is set to
FAST, MEDIUM, or SLOW, and thus insures
maximum effectiveness of the age circuit. (A
fading signal is an incoming signal that is alter-
nately strong and weak over a given period of time.
The circuit uses a miniature pentode tube, type
6BJ6 (V509), and one-half each of two miniature
dual-triode tubes (type 12AUT), V510 and V511.
Age if. amplifier V509 is a voltage amplifier
operating at 455 kc; one-half of V510, connected
as a diode, is used as a rectifier; one-half of V511 is
part of the time-constant circuit.
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a. Age If. Amplifier.

This stage (V509) is

similar in operation to if. amplifiers V501 through

V506.
(1)

(2)

The 455-ke signal from the secondary of
T505 in the fifth if. amplifier stage is
coupled to the control grid (pin 1) of
V509; grid leak bias is produced by C539
and R551 at high signal inputs. Cathode
bias is developed across R552, which is by-
passed by C540. The screen grid is sup-
plied with dc potential through voltage-
dropping resistor R553; C541 is the
screen-grid bypass capacitor. The sup-
pressor grid (pin 7) is connected as a part
of the delayed agc circuit. The plate
(pin 5) receives dc potential through the
coil of Z503 and decoupling resistor R554.
Capacitor C542 and resistor R554 make
up the plate decoupling circuit.

The high impedance of tuned circuit Z503
forms the plate load for the stage. The
coil of Z503 has a powdered-iron core that
is adjustable for alinement purposes.
The amplified signal is coupled through
(543 to the plate of the agc rectifier, one-
half of V510.

b. Delayed Agc System. The purpose of delay-
ing the age action is to prevent the application of
negative bias to the controlled tubes unless the if.
signal has sufficient strength to produce adequate
input to detector V507. Maximum gain is there-
fore provided by the controlled tubes for the recep-
tion of weak signals.

(1)

The age function is made dependent on
the strength of the received signal by
the action of the circuit consisting of
voltage dividers R558, R556, and R555,
the suppressor grid of V509, and the age
rectifier. This circuit produces a posi-
tive potential on the age bus which is
too small to overcome the negative grid
bias produced by the cathode resistors
of the controlled tubes.

During the positive peaks of the if. sig-
nal, age rectifier V510 offers low imped-
dance to ground; therefore, positive
peaks do not generate voltage in the
diode circuit. During intervals when the
applied voltage is negative, the diode is
not conducting, and a pulsating negative
voltage is developed in the plate circuit
across resistor R555. This pulsating

(3)

(4)

c. Time-Constant System.
of the age line (the time required for the age volt-
age to drop to 37 percent of its initial value when
the signal is removed) is adjustable in three steps
by AGC switch S108. Inthe FAST position, the
time constant is .01 second; in the MEDIUM
position, .49 second; and in the SLOW position,
4 seconds.

(1) FANT.

voltage is filtered by resistor R556 and
capacitor C544. Capacitor C544 also
presents a low-impedance path to ground
for the if. signal at the suppressor grid
of V509. Under this condition, the volt-
age at the junction of R556, and R558
is nearly at ground potential because of
the high voltage drop across R558 pro-
duced by the negative voltage from the
age rectifier and the flow of current into
the suppressor grid of V509.

If a strong signal, however, is applied
through C543 to the agc rectifier, a
greater negative dc voltage will be de-
veloped across R555, in opposition to the
positive voltage appearing at the junc-
tion of R556 and R557. For input volt-
ages greater than the threshold value,
the negative voltage will exceed the posi-
tive voltage, and the flow of suppressor-
grid current will cease. When this
oceurs, the negative voltage that is in
excess of the positive voltage is applied
through R557 and the time-constant cir-
cuit to the agce line, and thus the gain of
the controlled tubes is decreased.

The age voltage is fed, through AGC
terminals 3 and 4 of TB104, to the con-
trol-grid circuits of the four controlled
tubes (fig. 84). Resistors R215, R235,
R501, and R509 and capacitors (236,
C225, C501, and C508 form decoupling
circuits which isolate if. and rf circuits
from each other and the agc line. The
age line is grounded when FUNCTION
switch S107 is turned to the MGC posi-
tion. In the MGC position of S107, the
gain of the receiver is controlled by RF
GAIN control R105. Terminals 3 and 4
on TB104 normally are connected to-
gether by a jumper.

The time constant

In the FAST position, the
ability of the age control voltage to fol-
low fading is maximum; therefore, this
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position is excellent for communication
work where rapid nonselective fading
prevails. The negative age voltage from
the if. signal filter (resistor R556 and
capacitor C544) is applied to the second
filter (R557 and C545) for af filtering.
The time constant is determined solely
by the capacitance and resistance con-
nected to the age line.

(2) MEDIUM. Inthe MEDIUM position,
parallel capacitors C546 and C547 are
connected across C545 by switch S108, so
that the time constant of the agc line is
increased.

(3) SLOW. In the SLOW position, the
ability of the receiver to follow fading
iIs minimum, but this position is very
useful for radiotelegraph work because
the agc holds receiver gain constant be-
tween code groups. When AGC switch
S108 is in this position, capacitors (546
and C547 are still used to determine the
time constant, but their capacitance ap-
pears to be about 10 times as large as in
the MEDIUM position. This apparent
increase in value is achieved by Miller
effect in the triode section, one-half of
V511, One-half of V511 is a de ampli-
fier, with the control grid (pin 7) con-
nected to the agc line; the plate (pin 6)
is connected through load resistor R560
to B-+. The amplified age voltage across
R560 is applied to capacitor C546. The
capacitance between the control grid and
the plate (in this case, 2 pf) is multiplied
by the gain of the tube to give a total
apparent input capacitance between the
control grid and cathode (pin 8) of 26 nf.
This capacitance, together with the re-
maining capacitance and the resistance
of the age line, further increases the time
constant. Cathode resistor R559 serves
as part of the bridge circuit for CAR-
RIER LEVEL meter M102.

d. CARRIER LEVEL Meter Circuit (fig. 29).
The CARRIER LEVEL meter, M102, indicates
the relative strength of an incoming carrier signal
to assist in tuning, calibration, and alinement.
B+ voltage is applied to the plate (pin 5) of V506
and the plate (pin 6) of section A of V511 through
L503, which is part of a decoupling and filtering
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network consisting of C530, L503, and C531. Re-
sistor R538 provides additional decoupling for
sixth if. amplifier V506, and R560 is the plate-load
resistor for age time constant tube V511. The
cathode (pin 7) of V506 returns to ground through
minimum-bias resistor R536 and CARR-METER
ADJ resistor R537. The cathode resistor for
V511 is R559. The CARRIER LEVEL meter,
M102, is connected between the cathode (pin 8) of
V511 and the junction of R536 and R537. For
simplification, the remaining circuit elements of
the sixth if. amplifier and those of the time-con-
stant tube are not shown on the simplified
schematic diagram (fig. 29). The equivalent tube
resistances of V506 and V511 are shown as resis-
tors connected by dashed lines to the cathodes and
plates of the tubes. The input to the circuit is the
age voltage from the agc rectifier, one-half of
V510, applied to the control grid (pin 7) of age
time-constant tube V511. The circuit arrange-
ment is a bridge with the plate circuits-of V506
and V511 as the upper arms and the cathode cir-
cuits as the lower arms. Tube V506 is a pentode
and has a relatively high value of internal resis-
tance which is constant. The voltage drop across
this resistance is constant and, with R536 and
R537, provides a steady reference voltage to CAR-
RIER LEVEL meter M102. The equivalent
resistance of the age time-constant tube, which is
in series with R559, is changed readily. In the
absence of age voltage, as a result of no carrier be-
ing received or the carrier level being below the
threshold of the age circuit, no bias is applied to
the control grid (pin 7) of V511. Under these
conditions, the voltage drops across the triode and
the pentode are the same, because they are effec-
tively in parallel across the same power supply.
No difference of potential exists across meter
M102. When a signal is received, agc voltage is
developed. The amplitude of the agc voltage is
dependent on the signal level. The higher the
level of the signal, the larger the age voltage
developed and applied to the control grid of V511.
Under these conditions, the cathode-to-plate cur-
rent is decreased and the voltage drop across the
tube is increased. This results in a change of
potential at the cathode (pin 8). No change oc-
curs in the pentode and therefore, a voltage differ-
ence is produced across the meter terminals which
represents the relative level of the signal being
received.
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78. If. Cathode Follower
(fig. 30)

The 1f. cathode follower uses one-half of V511,
a minlature dual-triode tube, type 12AU7, to
couple the 455-ke signal from the high-impedance
secondary winding of T505 to a low-impedance
output cable. This matching is necessary when
operating Radio Receiver R-389/URR with ex-
ternal equipment such
teletypewriter.

as a frequency-shift

a. The cathode (pin 3) is connected, through
bias resistor R549 and load resistor R550, to
ground. Capacitor C537 offers a low-impedance
path to the if. signal, and the signal is developed
only across R550. The plate (pin 1) is connected
directly to +180 volts through L503 which is part
of a pi-type filter consisting of C530, L503, and
C531.

b. The control grid (pin 2) receives the 455-ke
signal from T505 in the output circuit of fifth if.
amplifier V505. The plate (pin 1) serves as the
ground return for signal current, because all sig-
nals at the plate are returned to the cathode by
filter L.503, C530, and C531. The if. output signal
is developed across cathode load resistor R550, and
is applied through C538, J512, P112, and the
coaxial cable, to IF. OUTPUT 50 OHM J104
receptacle.

¢. The cathode follower is well-suited to this
application, because external load variations have
no effect on the input circuit.

79. Af Amplifier and Filter Circuit
(fig. 31)
The af amplifier uses one-half of V601, a mini-
ature dual-triode tube (type 12AU7) to amplify
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the audio signal from the positive-peak limiter;
the signal is then applied through the filter circuit
to the local audio and the line audio channels.
The filter circuit selects the range of audio fre-
quencies that are applied to the local and line
audio channels. The filter circuits eliminate cer-
tain af from the local and line audio channels;
thus, noise and interfering signals are reduced
appreciably in the output circuits and greater in-
telligibility of received signals results.

a. Bias voltage for the af amplifier is developed
across cathode resistor R602, which is connected
between the cathode (pin 8) and ground. The
control grid (pin 7) returns to ground through
resistor R601. Plate (pin 6) potential is obtained
from the 180-volt supply through the primary
of T601, decoupling resistor R603 (bypassed by
C601), choke I601, J620-6, and P120-6, and
FUNCTION switch S107. Additional decoupling
and filtering for all the af stages is provided in
the B+ line by choke L601 and capacitor C104.
By presenting a low-impedance path to ground
for the af signal, the decoupling circuits prevent
audio modulation of the B+ supply voltage which
would cause interference in other circuits.

b. The audio signal output from the limiters
1s developed across grid resistor R601 and applied
to the control grid (pin 7) of section A of V601.
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After amplification, the signal appears across the
primary of transformer T601. Capacitor C602,
which is in parallel with the primary of trans-
former T601, improves the frequency characteris-
tics of the stage by correcting the transformer
impedance in the middle and upper af ranges.
From the secondary of transformer T601 (which
has an impedance of 600 ohms to match the input
of the filter circuits), the signal is applied through
the filter to LINE GAIN control R101, LOCAL
GAIN control R104, and resistor R119. These
components are connected in parallel and have an
impedance of 600 ohms to match the output of the
filter circuit. The portion of the signal voltage
that is applied to the line audio channel depends
on the position of the arm of LINE GAIN control
R101, and the portion of the signal voltage that
is applied to the local audio channel depends on
the position of the arm of LOCAL GAIN control
R104.

e. Before the signal arrives at the LINE GAIN
and LOCAL GAIN controls, it passes through
AUDIO RESPOXNSE switch S106. In the WIDE
position of this switch, no frequency-selective cir-
cuits are inserted into the signal path; in the
MEDIUM position, the low-pass filter is inserted ;
and in the SHARP position, the band-pass filter
1s inserted. These filters determine the range of
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frequencies that will be applied to the input of
the succeeding stages. 'To maintain the same sig-
nal level, regardless of the setting of switch
S106, attenuator 7" pads are connected into the cir-
cuit in the WIDE and MEDIUM positions of the
switch. These pads, consisting of R116, R117,
and R118 in the MEDIUM position, and R120,
R121, and R122 in the WIDE position, bring the
total insertion loss in these positions up to that in
the SHARP position. The MEDIUM position of
the switch is for use when the greatest intelligi-
bility of voice reception is desired. Filter FI1.602
attenuates af above 3,500 cps as well as noise or
adjacent-channel intereference that might appear
when the WIDE position is used. In addition,
filter F1.602 is used with the line audio channel to
prevent cross talk (or splattering) in telephone
lines as a result of the presence of high-frequency
audio components which tend to couple into ad-
jacent lines, through the capacitance between the
lines. 1In the SITARDP position, the input to the
local and the line audio channels is fed through
an 800-cps band-pass filter (FL.601). This filter
is designed to attenuate by at least 6 decibels (db)
all signals below 600 cps and above 1,000 cps, and
by at least 30 db all signals below 400 cps and
above 1,200 cps.  When used by the operator, this
circuit aids in the reception of radiotelegraph
signals by excluding noise and adiacent-channel
interference.

80. Local Audio Channel
(fig. 32)

The local audio channel consists of two stages
of Class A amplification. The local af ampli-
fier, one-half of V602, amplifies the audio signal
from af amplifier V601 and applies this signal
to local af output tube V603, which amplifies the
power of the audio signal to a suitable level for
operating a loudspeaker or headset. Three dif-
ferent types of feedback are incorporated in this
channel to obtain the required output impedance
and frequency response.

a. Bias voltage for local af amplifier V602 is
developed across resistors R604 and R609, which
are connected in series between the cathode (pin
3) and ground. The control grid (pin 2) returns
to ground through LOCAL GAIN control R104.
Plate (pin 1) potential is obtained from the 180-
volt supply through load resistor R605, choke
L601, J620-6, P120-6, and FUNCTION switch
S107. Choke I.601 and capacitor C104 form a

low-pass filter to prevent audio signals from en-
tering the common power-supply circuits. Bias
voltage for local af output tube V603 is developed
across resistors R608 and R609, which are con-
nected in series between the cathode (pin 7) and
ground. The control grid (pin 1) returns to
ground through resistor R607. Plate (pin 5)
potential for V603 is obtained from the 180-volt
supply through the primary of T602, choke 1.601,
J620-6, P120-6, and FUNCTION switch S107.
Screen-grid (pin 6) potential is obtained through
choke 1.601, J620-6 and P120-6, and FUNCTION
switch S107.

b. The signal voltage from the local af amplifier
is developed across the total recistance of LOCAL
GAIN control R104. A portion of this signal
voltage, depending on the position of the control
arm, 1s applied to the control grid of V602. The
signal 1s amplified in V602 and appears across
plate-load resistor R605. The signal is then ap-
plied through coupling capacitor C603 to the con-
trol grid of V603, where it is amplified. The
output from the stage is impedance-matched to
600 ohms by transformer T602. The primary of
transformer T602 is shunted by capacitor C604,
which improves the frequency characteristics of
the stage by correcting the transformer impedance
in the middle and upper af ranges. The secondary
winding consists of two single windings connected
in series by a jumper between secondary terminals
4 and 5. One end (terminal 6) is connected to
ground. The signal across the secondary winding
is applied across resistors R127 and R128, which
are connected in series between terminal 3 of trans-
former T602 and ground. The signal across re-
sistors R127 and R128 is applied to pin I on
REMOTE CONTROL receptacle J103 and ter-
minal 6 of TB104. Pin II of J103 is for side-tone
connection from an associated transmitter. The
signal from terminal 6 of TB104 is normally ap-
plied to a speaker, and the signal from terminal 8,
which is at a lower power level because of the
voltage-divider action of resistors R127 and R128,
is normally applied to a headset. The signal from
terminal 8 of TB104 is also available at PHONES
jack J101 on the front panel of the radio receiver.

e. Circuits for negative voltage feedback, nega-
tive current feedback, and positive voltage feed-
back are incorporated in the local audio channel
to obtain the required output impedence. The
circuit for the negative voltage feedback consists
of resistors R606, R604, and R609. This circuit
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Figure 32. Local audio channel, schematic diagram.

reduces both the internal impedance of the ampli-
fier and the overall gain, and results in improved
stability. Harmonic distortion, noise, and hum
are also reduced, because they are fed back with
the original signal and reduced in amplitude in
proportion to the reduced gain. Negative current
feedback is produced by unbypassed resistors
R608 and R609 in the cathode circuit of output
tube V603, and by R604 in the cathode circuit of
local af amplifier V602. This negative current
feedback increases the internal impedance of the
amplifier. The ratio between the amounts of the
two types of feedback is adjusted to set the in-
ternal impedance of the amplifier to 600 ohms. A
small amount of positive voltage feedback is ap-
plied to the cathode of V602 through resistor
R606. This eliminates the negative feedback at
the cathode that is introduced through resistor
R604. The gain of the local af amplifier is there-
fore equivalent to that produced in a similar
amplifier stage employing a cathode bypass
capacitor and no negative current feedback.

81. Line Audio Channel
(fig. 33)
The line audio channel is similar in operation
to the local audio channel (par. 80); however, it
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is designed to feed a balanced line that has an
impedance of 600 ohms, and it has provision for
monitoring the ouptut level of the channel with
LINE LEVEL meter M101.

a. Bias voltage for the line af amplifier is de-
veloped across resistors R628 and R633, which are
connected in series between the cathode (pin 8)
and ground. The control grid (pin 7) is con-
nected to ground through LINE GAIN control
R101. Plate (pin 6) potential for V602 is ob-
tained from the 180-volt supply through load
resistor R629, decoupling resistor R634 (bypassed
by C609), choke L601, J620-6 and P120-6, and
FUNCTION switch S107. Choke L601 and ca-
pacitor C104 form a low-pass filter to prevent
audio signals from entering the common power-
supply circuits. Bias voltage for V604 is devel-
oped across resistors R632 and R633, which are
connected in series between the cathode (pin T)
and ground. The control grid (pin 1) is con-
nected to ground through resistor R631. Plate
(pin 5) potential for V604 is obtained from the
180-volt supply through the primary of T603,
choke L.601, J620-6, P120-6, and FUNCTION
switch S107.

b. The signal path through the line af amplifier
and the line af output tube is identical with the
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signal path through the local af amplifiers. The
three types of feedback circuits explained in para-
graph 80 are also applicable to V602 (section B)
and V604. The output circuit of the line audio
channel differs from that of the local audio channel
in that terminals 4 and 5 of transformer T603 are
connected directly to terminals 12 and 13 of
TB103. A jumper is normally connected between
these terminals of TB103 except under conditions
where a balancing network is required to correct
the terminal impedance of a line connected to ter-
minals 11 and 14 to 600 ohms. The end terminals
(3 and 6) of transformer T603 are connected to
an H-type attenuator, consisting of resistors R106
through R110, which reduces the output from ap-
proximately 250 milliwatts (mw), so that a maxi-
mum of 10 mw of af power is supplied to a 600-ohm
balanced line connected to terminals 11 and 14 of
TB103, as well as to pins A and J of REMOTE
CONTROL receptacle J103. (The H-type at-
tenuator is used to reduce the power level by 14 db
to permit the use of a meter having a 4-db sensitiv-
ity and still achieve a —10-dbm output level.) The
output is applied to the REMOTE CONTROL
receptacle only when BREAK IN relay switch
5105 is in the OFF position. LINE LEVEL
meter M101 is connected across the output-trans-
former secondary to indicate the level of the sig-
nal being applied to the balanced line. This meter
is calibrated in vu, which is based on a zero refer-
ence level of 1 mw into 600 ohms, or 0 dbm. For
example, an indication of —20 vu or +38 vu would
be equivalent to —20 dbm or +3 dbm. The face
of the meter has two scales: the upper scale is cali-
brated to read directly in vu when LINE METER
switch S101 is set to 0 vu; the lower scale is cali-
brated from 0 to 100, and ends at a point opposite
0 vu on the upper scale. When the output of the
receiver is fed into a telephone line, the meter cir-
cuit is used to show the line input level. Meter
M101 has an impedance of 3,900 ohms. Resistor
R123 is connected in series with M101 to match
its impedance to the amplifier and to enable the
meter to follow closely audio-amplitude changes.
To change the range of the meter, switch S101
selects either of two pads or permits direct connec-
tion to the meter. For the —10-vu range, the con-
nection is direct; for the 0-vu range, a pad con-
sisting of R113, R114, and R115 is used; and for
the +10-vu range, a pad consisting of R111, R112,
and R125 is used. Pads are used as range multi-
pliers to maintain the impedance match. A

fourth position (OFF) of the switch, disconnects
the meter from the circuit and substitutes R124 in
its place to maintain the impedance match required
across the secondary winding of T603.

82. Squelch Circuit
(fig. 34)

The squelch circuit uses one-half of a 12AU7
dual-triode tube V601 which is connected as a dc
amplifier. The squelch circuit eliminates noise
signals in the output of the audio amplifier when
signals are not being received or when the signal
level of the desired carrier is too_low for useful
reception.

a. Cathode bias is developed across resistor
R612, which is also part of a voltage-divider cir-
cuit that consists of resistors R612 and R613 con-
nected between B+ and ground. B+ is supplied
to the stage only when FUNCTION switch S107
1s in the SQUELCH position. Resistor R611 and
capacitor C605 provide the proper time constant
to prevent operation on sharp noise peaks.

b. In the absence of a carrier-frequency signal,
no negative bias is applied to the grid (pin 2) of
V601 other than that developed across cathode

-resistor R612. The tube conducts and plate cur-

rent flows through the coil of relay K601, energiz-
ing the relay and closing contacts 1 and 2. Con-
tact 2 is connected to terminal 3 of T601, and
contact 1 is connected to ground ; therefore, when
these contacts close, the secondary winding of
transformer T601 is shorted, and the audio ampli-
fiers are disabled. When a carrier-frequency sig-
nal of sufficient level is received, the voltage across
the diode load (resistors R539 and R540) becomes
more negative. This negative voltage, which is
applied to the control grid of V601 through re-
sistor R610, causes the plate current to decrease.
When the plate current decreases, relay K601 is
de-energized and contacts 1 and 2 open ; the ground
is thereby removed from terminal 3 of transformer
T601 and the received signal appears in the output
of the audio amplifiers. Resistor R610 and ca-
pacitor C605 in the grid circuit of V601 function
as an audio decoupling filter to prevent af signals
from being applied to the grid, and thus cause
chattering of relay K601 in the plate circuit. The
setting of RF GAIN control R105 determines the
level to which the incoming signal must rise before
it can operate the relay circuit.

¢. A carrier-control circuit is also incorporated
with relay K601. When an adequaté signal is
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received, relay K601 is de-energized, and contact 1
makes with contact 3. With FUNCTION switch
5107 set to SQUELCH position and BREAK IN
switch S105 set to OFF position, the closing of
these contacts completes the carrier-control circuit
of a transmitter through pin K of REMOTE
CONTROL J103 receptacle.

83. Power Circuits
The power circuits provide regulated B+ volt-
age to all stages, heater voltage for the filaments of
all tubes, ac voltage for the oven heater circuit, ac
voltage for tuning motor B202, and de voltage to
operate relay circuits. The power supply consists
of two sections or components, Power Supply PP-
621/URR and the voltage regulator. .\ separate
de supply provides voltage for operation of rf
band-switching motor B201. Operation of
FUNCTION switch S107 connects the ac power
input to Radio Receiver R-389/URR in all posi-
tions except OFF.
a. Power Supply PP-621/URR (fig. 35).
(1) The power supply operates from either
115 or 230 volts, 48 to 62 cycles, and sup-
plies a 300-volt, unregulated, rectified

64

S107
SEE NOTE 3

T™M 855- 46

Squelch circuit, schematic diagram.

voltage to the voltage-regulator circuits;
6 volts dc to the relay circuits; and 25.2
volts ac to the filament, oven-heater, and
tuning-motor circuits. Primary power is
connected to the power supply through
POWER receptacle J102. The pri-
mary of transformer T801 is connected,
through switch S801, 3-ampere ac fuse
F101, and FUNCTION switch S107 to
terminals A and D of POWER recepta-
cle J102. Transformer T801 contains two
separate primary windings to permit se-
lection, by use of switch S801, of either
115-volt or 230-volt operation. For 115-
volt operation, S801 connects the two pri-
mary windings in parallel and for 230-
volt operation, S801 connects the wind-
ings in series.

The ends of the high-voltage secondary
(terminals 5 and 7) of transformer T801
are connected to the plates (pins 1 and
6) of rectifiers V801 and V802 (type
26Z5W), respectively. The center tap of
the secondary (terminal 6) is grounded.
Tubes V801 and V802 are connected as



diodes in a full-wave rectifier circuit.
The cathode of each tube (pins 3 and 8)
has a protective equalizing resistor be-
tween it and the common connection at
J818-5. These resistors (R801, R802,
R803, and R804) limit the maximum
current of each diode section. The low-
voltage secondary (terminals 8 and 10) of
Tto1 supplies 25.2 volts ac to the rectifier
tube heaters, all remaining heaters, dial
lamps, oven heater, and tuning-motor
(B202) circuits. A tap (terminal 9) on
this secondary winding provides 12 volts
ac to terminal 4 of full-wave dry-disk
rectifier CR801. The de output of this
rectifier supplies 6 volts for operation of
antenna relay K101 and break-in relay
K602 through the FUNCTION and
BREAK IN switches. The high voltage
output from the power supply is fed to
the voltage regulator through 34-ampere
fuse F102, and is filtered by input capaci-
tor C103.

(8) The primary windings of transformer
TH01 (part of the band-switching motor
power supply) are connected in parallel
with the primary windings of T801 in
such a manner that the operation of
switch S801 also connects the primary
windings of T401 in parallel for 115-volt
operation or in series for 230-volt opera-
tion.

b. Voltage Regulator (fig. 36). The function
of the voltage regulator is to keep the output
voltage of Power Supply PP-621/TRR constant,
regardless of changes of load current drawn by
the receiver or changes in the input supply voltage.
The voltage-regulator circuit includes the follow-
ing: two dual-triode tubes, type 6082 (V605 and
V606), which function as a variable series resist-
ance to regulate the de output voltage ; a miniature
pentode tube, type 6 BH6 (V607), which is a de
amplifier to control the series resistance of V605
and V606 in accordance with voltage variations
originating either in the power supply or in the
receiver B+ load; and two cold-cathode tubes,
type 5651 (V608 and V609), which provide a
constant reference voltage for V607. The voltage
regulator supplies regulated 180 volts de to the
vfo at all times and, through FUNCTION switch
S107 (front), to the if.; af, and rf circuits, and
to the squelch circuit. When BFO switeh S104

1s set to ON, the 180 volts dc is also applied to
bfo tube V508. The regulated 180-volt distribu-
tion to all circuits in Radio Receiver R-389/URR
is shown in figure 87.

(1) The four plates of V605 and V606 (pins
2 and 5) are connected together in par-
allel and are supplied unregulated dec
voltage from the output of Power Supply
PP-621/URR. The four cathodes (pins
3and 6) are connected in parallel through
four resistors (R619, R620, R621, and
R622) to a common connection at J601.
These resistors equalize the load current
of each triode section. The regulated de
output voltage at test point J601 is de-
termined by the voltage drop across the
tube resistance, which is controlled by the
bias appearing on the four parallel-con-
nected grids (pins 1 and 4). If either
the unregulated voltage or the regulated
voltage changes, V607 will convert the
change into a comparative bias-voltage
change at the grids of V605 and V606,
and the effective resistance of the series
regulators will change in a direction to
correct the initial voltage change. A se-
ries voltage-divider circuit consisting of
voltage-reference tubes V608 and V609,
together with resistors R625 and R626,
is connected across the voltage-regulated
output circuit. Resistor R627 across
V608 insures that proper starting voltage
will be supplied to V609. A characteris-
tic of these tubes is that the voltage drop
across the tube terminals remains nearly
constant and independent of current
changes. Therefore, any voltage varia-
tion that takes place across the series cir-
cuit of V608 and V609 also appears across
R625 and R626. The voltage changes
across R626 are applied, through resistor
R624, to the control grid (pin 1) of V607,
and similar out-of-phase voltage changes
are produced across plate-load resistors
R614 (HUM BAL) and R615. Resistors
623 and R618 across the output of the
voltage regulator form a voltage divider,
the junction of the two resistors being
connected to the cathode (pin 2) of V607.
Resistor R618, bypassed by C606, pro-
vides the cathode bias for V607. The
voltage variations which appear at the
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NOTES:
L UNLESS OTHERWISE SHOWN;
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

2. SWITCHES ARE VIEWED FROM
THE END OPPOSITE THE KNOB.

3. SWITCH SIO7 ISIN . POSITION.
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(2)

plate (pin 5) of V60T are applied to the
parallel-connected grids of voltage regu-
lators V605 and V606.

The voltage-regulator circuit operates in
the following manner: If the dc voltage
at the output of the regulator (J620-3)
increases, as a result of a decrease in load
current, the increase in voltage will ap-
pear across the voltage divider composed
of V608, V609, R625, and R626. The in-
creased voltage developed across resistor
R626 is applied to the control grid of
V607. Although resistors R623 and R618
are also connected across the same odtput
voltage, the change in voltage at the
cathode (pin 2) of V607 is relatively
small, and is more than offset by the
change in voltage produced across R626,
which is applied to the control grid
through R624. This change in voltage
represents a change in bias (less nega-
tive) and causes increased current flow
through V607 and through plate load
resistors R614 and R615. The increased
current flow causes an increased voltage
drop across the resistors (R614 and
R615) and results in a decrease of voltage
at, the plate of V607. The increased cur-
rent flow represents a lesser value of posi-
tive bias at the grids of V605 and V606.
The effective resistance of the regulator
tubes is thus increased and causes in-
creased voltage drop across V605 and
V606 ; the voltage at the output of the
regulator circuit (J620-3) is decreased to
its former value. The action will be
reversed when the current in the load
increases and, as a result, the output
voltage decreases. The action is auto-
matic and produces a nearly constant
output voltage. In addition to con-
trolling voltage variations caused by
changes in load, the voltage regulator
serves to eliminate ripple and hum com-
ponents that are not removed completely
by the rc filter, and variations due to line-
voltage changes. Compensation for 120-
cps ripple is provided through capacitor
C608, which applies the ripple voltage
to the control grid of de amplifier V607.
The screen grid (pin 6) is connected,
through a voltage divider (R616 and

R617), to the unregulated voltage source
at the output of Power Supply PP-621/
URR. Therefore, the screen-grid volt-
age varies in phase with the control-grid
voltage of de¢ amplifier V607. This
increases the effectiveness of the ampli-
fier in maintaining constant output
voltage. HUM BAL control R614 is
adjustable for presetting the amount of
the ripple voltage fed back to the control
grids of V605 and V606 to minimize the
hum in the output, and with R615, repre-
sents the plate load for V607. Capacitor
C606 assists in correcting the phase of
the hum components of the cathode volt-
age to produce more complete hum can-
cellation in the output of the voltage
regulator.

c. Filament, Oven-heater, and Tuning-Motor
Circuits (fig. 37). Filament voltages of 6.3 12.6,
and 25.2 volts are required for the tubes in the re-
ceiver. Dial lamps I 201 and I 202 and filaments
that require 25.2 volts are connected in parallel
with the filament winding of T801. The filaments
that require 6.3 or 12.6 volts are connected in series
circuits. To prevent coupling of rf and if. signals
through the filament circuits, C707 and C708 are
used as filament bypass capacitors for V701 and
V702 in the vfo subchassis, and C548 and C549 are
employed in the if. subchassis. Resistor R301
limits the voltage across V210, V207, and V509 to
approximately 18 volts. Resistor R565 limits the
voltage across V507 and V510. To maintain con-
stant heater voltage, and thus stabilize the oper-
ation of vfo tube V701 and bfo tube V508, ballast
tube 3TF7 (RT512) is connected in series with
the tube filaments. A potential of 25.2 volts is
applied to vfo oven HR701 when OVEN switch
S109 is set to ON. The oven is thermostatically
controlled by switch S701 and serves to improve
the stability of the vfo. Capacitor C705, con-
nected acros the contacts of switch S701, prevents
radiation of noise impulses as a result of arcing at
the contacts of the switch. As an aid to tuning
the receiver throughout large frequency ranges,
25.2 volts for the operation of tuning motor B202
is applied When MOTOR TUNE switch S204 is
operated. The field winding of the motor is in
series with the armature during operation. A
double-pole double-throw rotary switch is used as
a reversing switch and, in its neutral (off) posi-
tion, removes the motor from the circuit. When

67



6-4S8 Wi

4NN NI 34V SHOLINGYD
‘SWHO N! 38V SHOLSIS3Y
'NMOHS 3SIMY3HLO SS3TINN

:3LON

WDAGP Q1D IfIN $PIND0D J0)O Buiun] pun

v g S
109A aesy 209A

-1g1l

T
= | fas |
_ s ﬁ 104S _

SOLA

= 040

uw
=
o
il

4
10LA

L

8-1¢£4d
g-1gir

6-029r vV¥E VT N ¢

200N boon 209A or-ozst _ 01-021d

u._ni_ 4-gr

—Lé ~o—4
3- _nE_u i€ie [NQ)

_ N _

.l
o Nano |

601S
N3AQ]

SISSYHO8NS O4A _

PV UIA0 QUL

LE ountin g

¥02S

fr T

[3NNL ¥010W]

w

HOLOW
ONINAL

4?@

= 202-1

e — |_ _oN._<

- _Nmn; 1-12er

m,v
R4 bOZA o

[4
302A 602A 112A 802A

| _
_ |
| |
| |
. s |
i |
{u. |
| _
| |
| _

61~ Ll1d

61- 2161 H l.—

80SA  woryino3N

0z-116r" 02-211d
J9v110A _

T T

| 7 T ]

_ Jm\m ‘hnom\m ufénm_ | _
il L] |

b1-8t1d} I-818 'm _ _

_ | |

| | N
e _J

_ 108 _

L _wsveodd adns wamos |

68



L
{ 2
|
| ,
230V Hnsv ]
—0
‘ |
—_o '
S80I l 4
l L
J8i8-8 T4
PIIB-8 v ———
PII6-I |
it Tga23- i
Als PIIB-| l
S us18-| Pil6-2 \J423-2{ 2
115V OR s .
G230va-c < |
48-T0 62 CPS —
[Ac 3a)
INPUT ol o gy PIIB-9 J818-il ) vs18-2 I
>~
~Jsis- > PlI8-2
F101 J8i8-9 PIIB-II PII6-4 J .
"J423-4 |
| I
POWER 8| 8 BC20A] ;1.5
SSEWB << NOTE 3
ASSEMBLY -
CX-1358/U Fio3 J818-15
c|c
< é—-l_
v
TO
-
goErsz%oﬁ_ SEE NOTE 2
PIN D
SEE NOTE 3

Figure 38. Band-switching motor pow






TO RECTIFIER v80!

TO RECTIFIER V802

25.2VA-C TO FILAMENT, OVEN HEATER, ,— BAND SWITCH
AND TUNING MOTOR CIRCUITS s201

TO TERM. 4 OF CR8OI

BAND-
SWITCHING
MOTOR

R289
S

9
s I
|
1,5 J423-10 PI18-12 J8is-| PI27-17 7 i
CR40I — > B8 PET e To A |
l PI16-10 J8i8-i2 P18-10 J227-17 |
1 cao0l I
2 T 220UF 6 :
so—4 |
= I
2
J423-6  PI16-6 PI27-19  J227-19 4 ; |
> |
J423-5  PII6-5 PI27-18  J227-i8 3 |
O A
7 N~ I
J423 -1l PHE-II Pi27-20  J227-20 i
g > <€ |
1 1 |
L |
-— - l
Pi28-2 10 MOTOR
< -O——1 CONTROL
J228-2 q RELAY
R K20l
NOTES:
4 v
F ROM 10 |. RESISTORS ARE IN OHMS.
+180V RE LAY 2. ON-OFF CAM SWITCH MECHANICALLY
THRU CONTROL COUPLED TO FUNCTION SWITCH
V2i0 S107 CONTROL SHAFT.
FUNCTION 3. THESE CONNECTIONS NOT USED.
sI07
FRONT
T™ 855-50

iching motor power supply, schematic diagram.






MOTOR TUNE switch S204 is rotated, the arma-
ture is connected in series with the field to produce
rotation of the motor shaft in a given direction;
if the switch is rotated in the opposite direction,
the rotation of the motor shaft is reversed, because
the phasing of the armature and field has been
reversed.

d. Band-Switching Motor Power Supply (fig.
38).

(1) The band-switching motor power suppiy
operates from either 115 or 230 volts, 48
to 62 cycles, and supplies 28.5 volts dc for
operation of band-switching motor B201.
Primary power is connected to trans-
former T401 through switch S801,
FUNCTION switch S107, and 3-ampere
fuse F101, to terminals A and D of
POWER J102 receptacle. Transformer
T401 contains two separate primary
windings which are effectively in par-
allel with those of transformer T801; this
permits selection of either 115-volt or 230-
volt operation by use of switch S801.
Switech S801 connects the two primary
windings in parallel for 115-volt opera-
tion and in series for 230-volt operation
(a above). The output of the power
supply is connected through P118 and
J818 by a jumper between contacts 10 and
12 (of J818) in Power Supply PP-621/
URR.

(2) Secondary terminal 5 of transformer
T401 is directly connected to one side of
dry-disk rectifier CR401, and terminal 6
of T401 is connected through J423-5 and
P116-5, P127-18 and J227-18, the con-
tacts of motor control relay K201, J227-
19 and P127-19, and P116-6 and J423-6,
to the other side of rectifier CR401. Dc
output of 28.5 volts is supplied through
the contacts of relay K201 to band-switch-
ing motor B201 whenever relay K201 is
energized to complete the secondary cir-
cuit to rectifier CR401. Capacitor C401
provides the necessary filtering to remove
the 120-cycle ripple present in the output
voltage.

(3) Motor control relay K201 is energized
through the operation of relay control
tube V210 (par. 84). When relay K201
1s energized, contacts 3 and 4 of the relay
close to complete the secondary circuit of

T401 to rectifier CR401. The 28.5-volt
dc potential is then applied from the rec-
tifier through contacts 7 and 8 of relay
K201 to the armature of band-switching
motor B201. Band-switching motor B201
is mechanically coupled to band switch
S201 to select the proper tuned circuits
in the rf subchassis. When relay K201
1s de-energized, contacts 3 and 4 open the
secondary circuit of T401, and contacts
7 and 8 open to remove the de supply
from motor B201. When the relay is de-
energized, contacts 8 and 9 of relay K201
close, and R289 is connected directly
across the armature of B201 to provide
dynamic braking. This action prevents
the band-switching motor from coasting
and overdriving the sections of band
switch S201 beyond the desired switch
position.

84. Relay Control V210
(fig. 39)

The relay control circuit uses a miniature triode
tube, type 6C4W, in a grounded-grid application
to energize motor control relay K201. The op-
eration of the circuit is described in the following
subparagraphs.

a. The control grid (pin 6) is grounded. Grid
bias is developed across cathode resistor R288,
which is connected between the cathode (pin 7)
and ground. Resistor R288 and voltage-dropping
resistor R287 in series form a voltage divider
across the B voltage to provide fixed bias for the
stage. Choke 1.304 and capacitors C293, C294,
and €295 form an rf filter common to several
circuits within the receiver. Plate (pin 1) poten-
tial is obtained from the 180-volt supply through
the coil of motor control relay K201, J228-2 and
P128-2, and FUNCTION switch S107.

b. The flow of current through series resistors
R288 and R287 produces a bias voltage across
R288 sufficient to bias relay control V210 to cut-
off. Plate current does not flow and motor control
relay K201 remains de-energized. The FREQ
RANGE switch is connected to the cathode of
V210, and selects one of two rf switching, motor-
control, switch sections (S205A or S205B).
These special switch sections, in turn, are elec-
trically interconnected with seeking-switch sec-
tions K and I, of band switch S201 (fig. 45).
For the purpose of this discussion, it is assumed
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Figure 89. Relay control, schematic diagram.

that a circuit ground is connected in the relay
control circuit at a remote point associated with
the rf switching, motor-control, switch sections,
S205A and S205B. When a circuit ground is
connected to the cathode of V210 through the
action of 5205 and S102, the cutoff bias voltage
normally developed across R288 is removed, and
full B voltage appears across R287. Since the
cathode is now at ground potential and bias volt-
age is removed, V210 conducts. Plate current
which flows through the relay control tube also
flows through the coil of motor control relay K201,
and causes the relay to operate. When the circuit
ground is removed from the cathode, bias voltage
is again developcd across R288, and causes the
relay control tube to be biased to cutoff; plate
current no longer flows and relay K201 becomes
de-energized. The detailed operation of this cir-
cuit in association with the band-switching opera-

70

tion is covered in an analysis of the tuning system,
in paragraph 89d (4).

85. FUNCTION Switch S107
(fig. 40)

a. The FUNCTION switch performs simple
switching operations which affect the entire opera-
tion of Radio Receiver R-389/URR. Each mode
of operation and each stage is affected by the po-
sition of the segments of the front and rear sec-
tions of this switch. A thorough understanding
of the switch is essential for successful trouble
shooting and maintenance.

b. Figure 40 shows the five positions of the
FUNCTION switch. For clarification of its oper-
ation, only those circuits which are completed by
the switch segments are identified. The primary
power is applied to Power Supply PP-621/URR
and to the band-switching motor power supply



TO VFO
TUBE V70!

+180V +180V
[oFF]
12 12
9

\ IR \

TO R-F, I-F,
AND A-F CIRCUITS
POSITION STANDBY | POSITION POSITION
+180V +180V
12 12
8
6 TO SQUELCH
7 TUBE V60!
TO R-F, I-F, TO R-F,I-F,
AND A-F CIRCUITS AND A-F CIRCUITS
POSITION SQUELCH| POSITION
SI07 FRONT
FROM

CR80OI TERM.2
POWER SUPPLY PP-62I/URR

rwoey) OFF) \ ;Iz \
— ' ‘*:"_0&; >

= T T T D

ﬁﬁ

El
Ro'*o

|

s

POSITION STANDBY ] POSITION POSITION
TO
% | SI0S
) % 5 70

—Cw REMOTE

L CONTROL
= 9103
PIN K

CIRCUIT

AGC

POSITION SQUELCH] POSITION
SI07 REAR

T™ 855-52

Figure 40. FUNCTION switch, schematic diagram.

71



through a cam-operated switch section at the front
of S107 in all positions except OFF. The table

below shows the circuits atfected in each position

of the switch as related to the control-knob indi-
cation and also the completed contacts and circuits
for the five positions of FUNCTION switch S107.

Switch contacts made ‘

Front l Rear ‘

Position

Circuits

STANDBY . __. None | 11 to 12

AGC. ... 12to 9. ______ None

SQUELCH. _____| 12t07,12t06. 1to 2

________ i None_____ ,‘. Primary power is disconnected from the receiver.
--_-i Primary power is applied to the receiver.
grounded, applying 6 volts d¢ to antenna relay K101 to ground the
antenna input at J105 and J106; 6 volts dc is also applied to break-in
relay K602, which grounds the audio output of T601.
is applied only to the vfo subchassis (V701 and V702).
______ 180 volts dc is applied to the rf, if, and af stages.
tact 9 (rear) is not grounded.
(rear), which is connected to terminal 2 of CR801, and antenna relay
K101 and break-in relay K602 are de-energized.

_______ 10 to 9-__._| The conditions for the MGC position are the same as fot the AGC
position, except that the age bus is grounded through contacts 9 and
10 (rear).

______ The conditions for the SQUELCH position are the same as for the
AGC position, except that 180 volts dc is applied to squelch tube
V601 through contact 6 (front).
squelch relay K601 is made available through BREAK IN switch

S105, contacts 1 and 2 (rear), to REMOTE CONTROL receptacle
J103, pin K (par. 86).

Terminal 2 of CR801 is

18C volts de

Age voltage at con-
Ground is removed from terminal 12

The carrier-control circuit of

86. Control Circuits
(fig. 41)

When using Radio Receiver R-389/URR in con-
nection with -a transmitter, it is necessary to dis-
able certain receiver circuits during transmission
to prevent damage and to silence the receiver.
When FUNCTION switch S107 is set to STAND
BY, segment 1 of S107 (rear) is connected across
contacts 11 to 12 (fig. 41), and a ground is applied
to terminal 2 of rectifier CR801; thus, antenna re-
Jay K101 and break-in relay K602 in parallel are
energized. The operation of FUNCTION
switch S107 is described in paragraph 85. The
movable contacts of antenna relay K101 are con-
nected to ground; therefore, the contacts short-
circuit the antenna input at receptacle J105 or
J106, and no rf energy can enter the input circuits
of Radio Receiver R-389/URR. When FUNC-
TION switch S107 is set to AGC, MGC, or
SQUELCH, break-in relay K602, in parallel with
antenna relay K101, may be energized by applying
a ground connection. Auxiliary equipment con-
nected to terminal 5 of TB104 or pin B of RE-
MOTE CONTROL receptacle J103 provides this
ground connection if BREAK IN switch S105 is
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set to ON. When BREAK IN switch S105 is in
the ON position, connection is made across con-
tacts 7 and 9, completing the break-in circuit to
terminal 2 of CR801. An external ground, con-
nected at either terminal 5 of TB104 or at pin B
of J103, will energize relays K101 and K602. The
antenna input and audio output are short-circuited
to ground, and Radio Receiver R-389/URR is dis-
abled during the operation of a local transmitter
connected for remote operation. With the
BREAK IN switch set to the OFF position, audio
1s applied from the line audio channel to pins A
and J of REMOTE CONTROL receptacle J103
through switch contacts 5 and 6, and 11 and 12 of
S105; this permits remote net operation. To per-
mit carrier-control operation, FUNCTION switch
S107 must be set to SQUELCH (contacts 1 and 2
connected by means of segment 2), and BREAK
IN switch S105 must be set to OFF (contacts 2
and 3 connected). The carrier-control line from
contact 3 of squelch relay K601, through contacts
of 5105 and S107, is terminated at pin K of RE-
MOTE CONTROL receptacle J103. In the
SQUELCH position, with no signals being re-
celved, squelch relay K601 is energized and con-
tacts 1 and 2 (K601) ground the audio at trans-
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former T601 to silence the audio output of the
receiver. Contact 3 of squelch relay K601 is open.
When a signal is received, squelch relay K601 is
de-energized (par. 82), contacts 1 and 2 open to
permit audio output, and the carrier-control line
at contact 3 of K601 is grounded to key associated

equipment. YWhen BREAK IN switch S105 is set
to ON, the carrier-control line is disabled by open-
ing contacts 2 and 3, which are in series with the
lead from contact 3 of squelch relay K601, through
contacts 1 and 2 of S107, to pin K of REMOTE
CONTROL receptacle J103.

Section [ll. ANALYSIS OF TUNING SYSTEM

87. General Principles of Operation

The mechanical tuning system of Radio Re-
ceiver R-389/URR controls the permeability tun-
ing and switching elements to provide linear
tuning of the receiver over the entire frequency
range of 15 to 1,500 ke in two manually selected
ranges. The low range of 15 to 500 ke is covered
in five bands which use five sets of tuned circuits,
and the high range of 500 to 1,500 kc is covered
in two bands which use two sets of tuned circuits.
The frequency selected is indicated on a counter-
type dial, which shows the frequenty directly
in ke.

a. The FREQ RANGE switch, S102, is a two-
position switch which is mechanically linked to
a three-section wafer-switch, S203. Control po-
sitions are marked 15-500 KC, and 500-1,500 KC.
Switch S102 selects one of two sections of band-
switching motor-control switch S205 for the auto-
matic band-switching operation, and S203 selects
one of two sets of tuned circuits in the butfer and
first-mixer injection circuits. As the FREQ
RANGE switch is operated, a mask that covers
the frequency counterdials is moved to display the
proper set of numbers associated with the selected
frequency range.

b. The FREQ CHANGE control positions pow-
dered-iron slugs within the coils of the antenna,
first and second rf amplifiers, first mixer, vfo, buf-
fer, and first-mixer injection cirvcuits: this changes
the resonant frequency of each tuned circuit. The
frequency to which the receiver is tuned is indi-
cated directly in ke on a countertype dial which
is coupled to the mechanical tuning system. The
FREQ CHANGE control also drives band-switch-
ing motor-control switch 5205, which functions
to govern the automatic selection of one of seven
sets of tuned circuits covering the frequency range
of 15 to 1,500 ke. To cover a large span of fre-
quencies in less time than is required through
manual rotation of the FREQ CHANGE control,
motor  tuning 1s provided. MOTOR TUNE

switch S204 assists the operator in this tuning
operation by controlling the operation and direc-
tion of rotation of a tuning motor which drives
the mechanical tuning system.

c. Band switching is done automatically by a
motor-driven band switch, S201. As the FREQ
CHANGE control is rotated throughout the range
of 15 to 500 ke, section A of band-switching motor-
control switch S205 selects one of five sets of per-
meability tuned circuits which are driven by the
FREQ CHANGE control. When the 500- to
1,500-ke range is in use, switch section S205B
selects one of two sets of permeability tuned
circuits.

88. Functional Analysis

This analysis wilt provide information for the
repairman who might be faced with the problem
of making repairs or adjustments on the tuning
system. A careful study should be made of the
material in paragraphs 119 and 120 relating to
mechanical alinement. Figures 42, 43, 44, and 45
show simplified block diagrams of the three main
functional groups which comprise the mechanical
tuning system ; these block diagrams are discussed
in @ through ¢ below and in paragraph 89.

a. Reference to the block diagram (fig. 42)
shows the stages controlled by the FREQ RANGE
control. As shown on the block diagram, FREQ
RANGE switch S102 is mechanically linked to
a three-section two-position wafer switch (S203).
The action of switch S203 is such that the unused
tuned circuit is shunted by a 100-ohm resistor to
prevent interaction with the selected circuit. In
the 15-500 KC position of the FREQ RANGE
switch, tuned circuit Z218 is selected for the plate
circuit of buffer V702, Z219 is selected for the
plate circuits of injection mixers V212 and V213,
and Z215 is selected for the plate circuit of output
coupler V209. For this condition, the fundamen-
tal frequency of vfo V701 is amplified by buffer
V702, and tuned circuit Z218 tunes throughout
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a range of 470 to 955 ke. As explained in para-
graph 62, the frequencies present in the plate cir-
cuit of injection mixers V212 and V213 are the
difference-frequencies between crystal oscillator
V207 and that which is supplied through phase
inverter V211. In this case, tuned circuit Z219,
in the plate circuit of V212 and V213 tunes
throughout a range of 9,500 to 9,985 kc. Tuned
circuit Z215, in the plate circuit of output coupler
V209, also tunes throughout the range of 9,500
to 9,985 ke. When the FREQ RANGE switch
1s set to the 500-1500 KC position, tuned circuit
Z217 is selected for buffer V702, Z220 is selected
for injection mixers V212 and V213, and Z216
1s selected for output coupler V209. For this con-
dition, buffer V702 amplifies the second harmonic
of vfo V701, and tuned circuit Z217 tunes through-
out a range of 955 to 1,955 ke (the vfo fundamental
frequency range is 477.5 to 977.5 ke). Tuned cir-
cuit Z220, in the plate circuit of V212 and V213,
tunes throughout a range of 8,500 to 9,500 ke.
Tuned circuit Z216, in the plate circuit of output
coupler V209, also tunes through the range of
8,500 to 9,500 ke. Tuned circuits Z215 through
7220 are permeability tuned by powdered-iron
cores suspended on mechanical racks; the position
of the core within the coils of each tuned circuit
is determined by the position of the associated
rack, which, in turn, is controlled by the FREQ
CHANGE control. Other tuned circuits within
the receiver are similarly controlled by the FREQ
CHANGE control. FREQ RANGE switch S102
connects relay control V210 to S205A in the 15-
300 KC position, and to S205B in the 500-1500 KC
positipn.

b. The FREQ CHANGE control operates a
system of mechanical racks to position powdered-
iron cores attached to the racks within coils of the
receiver tuned circuits. The block diagram
(fig. 43) shows the stages controlled by the FREQ,
CHANGE control. The antenna, first and second
rf amplifiers, first mixer, buffer, and first-mixer in-
jection circuits are tuned by means of powdered-
iron cores attached to mechanical racks controlled
by the FREQ CHANGE control. The vfo tuned
circuit, Z701, is tuned by a threaded powdered-
iron core mounted on a rotating lead screw, which
is coupled to the FREQ CHANGE control
through a 52-turn mechanical stop. The stop
mechanism serves to limit the travel of the tuning
core within tuned circuit Z701 by preventing fur-
ther rotation of the lead screw, as well as to lock

the entire mechanical tuning system at the extreme
limits of tuning. The FREQ CHANGE knob
contains a protective slip clutch as an integral
part of the knob and prevents damage to the
mechanical system as a result of knob rotation
when the mechanical limit of the tuning system
is reached. A countertype dial indicates the fre-
quency to which the receiver is tuned directly in
ke. A mask, controlled by the FREQ RANGE
switch, covers the set of counterdials not in use
and allows the numbers associated with the fre-
quency range in use to be exposed to view. Band-
switching motor-control switch S205 governs the
selection of the proper set of rf coils, within the
range of the. receiver, as the FREQ CHANGE
control is rotated. Tuning motor B202 may be
energized to assist the operator in tuning through
a large range of frequencies rapidly. MOTOR
TUNE switch S204 applies 25.2 volts to tuning
motor B202, and simultaneously activates a clutch
to engage the motor with the mechanical tuning
system. If the mechanical limits of the tuning
system are reached before the tuning motor is
disabled, the clutch will slip to prevent damage
to the tuning system.

. ¢. The band-switching system employed in Ra-
dio Receiver R-389/URR is illustrated in the
block diagram (fig. 44). When FREQ RANGE
switch S102 is operated, the required set of coils
is automatically switched into the circuits by sec-
tions A through J of a seven-position rf band
switch, S201. Rf band switch S201 is driven by
band-switching motor B201. Switch section
S205A consists of five segments located about the
circumference of this special switch section, with
the wiper contact connected to one terminal of
FREQ RANGE switch S102. Each of the five
segments 1s connected to a corresponding contact
on seeking-switch section S201K. Switch section
S205B consists of two segments, with the wiper
connected to a second terminal on S102, and each
segment is connected to a corresponding contact
on seeking-switch section S201K. As the FREQ
CHANGE control is rotated from a given fre-
quency to a new frequency that requires a different
set of rf coils, the wiper contacts of band-switching
motor control switch S205 are also rotated. As
the wiper contact of S205 moves from one segment
to an adjacent segment, corresponding to the next
desired set of rf coils, a ground connection is
obtained through seeking-switch section S201K;
this places the cathode of relay control V210 at
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Figure 44. Band-switching system, block diagram.

ground potential (par. 84). With bias removed,
V210 conducts, to energize motor control relay
K201. A potential of 28.5 volts dc, obtained from
the band-switching motor power supply (par. 83),
is applied through the contacts of K201 to band-
switching motor B201. Motor B201 operates to
drive rf band switch S201, and in so doing,
rotates the seeking-switch sections. When seek-
ing-switch section S201K alines with the position
corresponding to the proper set of rf coils, the
ground is removed from the cathode of relay
control V210, normal cutoff bias returns, and motor
control relay K201 is de-energized. Dynamic
braking is applied to band-switching motor B201
when relay K201 is de-energized (par. 83d) ; this
prevents any possibility of the band-switching
system overshooting the proper switch position.

89. Defailed Analysis

Information contained in a through d below
will aid in understanding the function and con-
nection of the three main groups which make up
the mechanical and electrical tuning system. The
exploded view of the tuning system (fig. 45) il-
lustrates the mechanical parts and their relation-
ship to each other. The placement of the various
gears involved in the mechanical system has been
illustrated from the standpoint of clarity and as-
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sociation with related text matter, and does not
necessarily indicate the exact physical placement
within the equipment. Gears that are physically
mounted together are shown as operating from a
common shaft to illustrate more clearly the me-
chanical action involved. The numbers that ap-
pear on the gears of the exploded view are used
to indicate the number of teeth, and reference
symbols assigned to the parts are used for identifi-
cation purposes in the related text. Band desig-
nations have been employed to identify the racks
that support the tuning cores of the rf coils as
follows:

A i fre-
Band dtiency rangs (ko
A . 15-27
B __._ 27-55
C o . 55-117
Do . 117-242
B . 242-500
¥ ... 500-865
L 865-1,500
Note. In the discussion of the electrical functions of the

band-switching system, figure 46 is simplified to eliminate
plugs and receptacles which interconnect the various parts.
To assist in the explanation, band designations mentioned
above have been assigned to the segments and contacts
of the switches.



a. FREQ RANGE Control (fig. 45).

(1)

(2)

(3)

The FREQ RANGE control-shaft as-
sembly is mounted on the front panel of
the receiver and includes a two-position
stop, a wafer switch for band-switching
motor-control selector S102, and a lever
for operation of the frequency-counter
mask through a rod and lever linkage.
Band-switching motor-control selector
S102 is a two-position wafer switch
which selects one of two sections of band-
switching motor-control switch S203.
The FREQ RANGE control-shaft as-
sembly is attached to an extension shaft,
which is connected to a system of levers
and rods within the rf subchassis to oper-
ate buffer and first-mixer injection circuit
band switch S203.

b. FREQ CHANGE Control (fig. 45).

(1)

(2)

As the FREQ CHANGE control is
rotated, the vfo tuning shaft is rotated
through a 4 to 1 reduction gear train com-
prised of spur gear O 228, antibacklash
gears O 217 and O 218, and O 224 and
O 225, and spur gear O 227 attached to
the vfo drive shaft. An Oldham coupler
is used to correct slight misalinement be-
tween the vfo drive shaft and the vfo
tuning shaft.

A 52-turn stop mounted on the vfo sub-
chassis limits the number of turns that
the shaft can be rotated and serves to
set the mechanical limits of the tuning
system. The stop mechanism includes a
single-notch stop washer rigidly fastened
to the vfo tuning shaft, a dog which en-
gages the single-notch stop washer, and
a double-notch stop washer which is
driven from the vfo tuning shaft through
a reduction gear train comprised of spur
gears O 702 and O 703. The rectangular
tooth at the tip of the dog engages the
single-notch stop washer, and a follower
(triangular tooth) rides on the double-
notch stop washer. A spring applies
torque to the dog and forces the follower
to bear upon, and engage, the notches
of the double-notch stop washer. During
operation of the FREQ CHANGE con-
trol, the double-notch stop washer is ro-
tated and its notches are engaged re-
peatedly by the follower of the dog. The

(3)

(4)

dog is actuated whenever a notch is en-
countered, and the rectangular tooth is
permitted to come in contact momentarily
with the edge of the single-notch stop
washer. When the rectangular tooth does
not fall in the notch of the single-notch
stop washer, the shafts continue to rotate
and the dog is raised through the action
of the follower upon the double-notch
stop washer. The relative rate of rota-
tion of the stop washers is fixed in such
a-manner that the dog engages the notch
in the single-notch stop washer only
after the vfo tuning shaft has been ro-
tated in either direction to the extent re-
quired to cover the fundamental fre-
quency range of the oscillator. Fifty-
two turns of the shaft are required to tune
the oscillator throughout its complete
range. When the limit of tuning has been
reached, the follower drops into a notch
of the double-notch stop washer and con-
sequently allows the rectangular tooth of
the dog to fall and engage the notch of
the single-notch stop washer; this locks
the vfo tuning shaft to prevent further
rotation. Rotation of the vfo tuning
shaft in the reverse direction is possible
at this time because the notch of the
single-notch stop washer is wider than
the tooth of the dog. As the direction
of the shaft and single-notch stop washer
is reversed, the double-notch stop washer
raises the dog through action of the fol-
lower; this permits the tooth of the dog
to raise and clear the opposite edge of the
notch in the single-notch stop washer.
A protective slip clutch within the
FREQ CHANGE knob protects the
manual tuning gear train. When the 52-
turn stop is engaged, further rotation in
the direction of travel causes the clutch
to slip and prevents the application of
excessive torque which would cause dam-
age to the gears. Adjustment of this
clutch is provided by four screws which
are accessible through holes in the fluted
flange of the knob.

As the FREQ CHANGE control is ro-
tated, worm O 245, mounted on the vfo
drive shaft, rotates to drive antibacklash
worm wheels O 244 and O 248 to provide
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(5)

(6)

a reduction of 51 to 1 for operation of
band-switching motor control S205. This
gear ratio causes the rotors of S2035 to
cover less than 360° rotation between the
limits established by the 52-turn stop
mechanism. Further discussion of the
operation of band-switching motor con-
trol S205 will be found in d below.
Frequency counter M201 contains two sets
of numbered wheels. The lower set of
numbered wheels, for the 15- to 500-ke
range, are driven from the vfo drive shaft
through a 1 to 10 stepup gear train com-
prised of spur gear O 226, antibacklash
gears O 235 and O 236, and O 233 and
O 234, spur gear O 232, antibackiash gears
0O 229 and O 230, and bevel gears O 231
and O 246. The upper set of numbered
wheels for the 500- to 1500-kc range are
driven from the lower set t\hrough abtol
reduction gear train mounted at the side
of the counter case. The DIAL LOCK
mechanism operates to clamp antiback-
lash gears O 233 and O 234, which, in turn,
prevent movement of the entire mechani-
cal tuning system. The lower set of
counters of the counter dial (15-1,500
ke) has three black wheels and one red
wheel. The black wheels show the fre-
quency in kilocycles and the red wheel
shows tenths of a kilocycle. The counter
case has a decimal point located between
the third and fourth (red) -counter
wheels.

The two parallel line shafts which oper-
ate the lead screws of the nine racks
which make up the rf tuning assembly
are driven at right angles from the rf
drive shaft through two sets of helical
gears, O 202 and O 210, and O 203 and
O 211. The rf drive shaft is driven from
the vfo drive shaft through a 1 to 10.25
stepup gear train which comprises spur
gear O 226, antibacklash gears O 222 and
O 223, spur gear O 221, antibacklash
gears O 214 and O 215, and O 213 and
O 216, and spur gear O 212. An Old-
ham coupler is used between the short
shaft of spur gear O 212 and the rf drive
shaft to correct slight misalinement in
the axial positions of the two shafts. The

two parallel-line shafts each have eight
worms and one helical gear (A-band
rack) for driving the lead screws of the
nine racks. The lead screws for the A-
band are clamped to helical gears O 337
and O 338; the remaining lead screws for
the eight other racks are clamped to
worm wheels which mesh with worms
mounted on the two parallel-line shafts.
The front-line shaft consists of worms
0 206, O 220, O 249, O 207, O 208, O 284,
O 205, and O 209, and helical gear O 204.
These gears mesh with worm wheels
0353, 0 351, O 349, O 347, O 345, O 343,
O 341, and O 339 and helical gear O 337
mounted on the front lead screws of the
tuning racks. The rear-line shaft con-
sists of worms O 287, O 286, O 285,
0289, 0 290, 0 288, 0 293, and O 292 and
helical gear O 291. These gears mesh
with worm wheels O 354, O 352, O 350,
0 348, 0 346, 0 344, O 342, and O 340 and
helical gear O 338 mounted on the rear
lead screws of the tuning racks. The
racks corresponding to rf bands A
through G are operated by reversible
lead screws, with the different rates of
travel for the tuning racks determined by
the gear ratios involved, as indicated in
figure 45. A clamp at the hub of each
worm wheel or helical gear (O 337 or
O 338) may be loosened so that the lead
screw may be turned to aid in synchroni-
zation of the racks. The racks for the
buffer plate circuit and the first-mixer
injection circuits are operated by stand-
ard, 10-32 thread lead screws. As indi-
cated in figure 45, lead screws for the
rack for the buffer plate circuit are left-
hand threaded. and those of the first-
mixer injection circuits are right-hand
threaded. Rack loading springs (not
illustrated) are fastened to the end of
each tuning rack to apply tension to the
lead-screw drives. In this manner, ac-
curate vertical positioning of the tuning
racks is possible. Adjustment screws
which are held in the tuning racks are
used for alinement of the movable
powdered-iron cores associated with the
tuned circuits (par. 122).
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¢. Motor Tuning (fig. 45).

(1)

Tuning motor B202 may be energized
through operation of MOTOR TUNE
switch S204. A potential of 25.2 volts is
applied through the contacts of S204
(par. 83¢) to operate the motor in either
direction.

(2) Tuning motor B202 drives a worm which,

(3)

(4)

in turn, engages a worm wheel to provide
an 18 to 1 stepdown ratio. The vfo drive
shaft is driven by spur gear O 226 from
the tuning motor worm and worm wheel
through a gear train which consists of
spur gears O 243, O 242, O 241, O 239,
O 240, and O 237, the disk clutch, and
spur gear O 238. When the disk clutch is
not engaged, it slips easily to permit
manual tuning without application of
appreciable torque to the motor-tune gear
train. If mechanical trouble or acciden-
tal holding of the manual tuning knob
should -occur while the clutch is engaged,
slippage of the clutch will protect the
motor and gear train from damage.
Mounted on the MOTOR TUNE control
shaft are the rotor of wafer switch S204,
a clutch lifter, and spring-loaded arms
for returning the control to a neutral cen-
ter position. Each arm has a return
spring which causes the arm to bear
against a stop pin. A lever attached to
the shaft is located between each of the
arms, and the action of the return springs
tends to center the rotation of the control
shaft at its neutral position. As the
MOTOR TUNE control is operated in
either direction, the lever carries one of
the arms away from its associated stop
pin. If the MOTOR TUNE control
knob is not held in this position, the con-
trol shaft is automatically returned to its
neutral (off) position.

The disk clutch consists of two sets of
clutch disks mounted between two con-
centric gears. Input gear O 237 is driven
from the motor gear train, and output
gear O 238 drives spur gear O 226 on the
vfo drive shaft. The input gear is fas-
tened to a slotted hub which engages the
tangs of a set of clutch disks mounted
over the hub. A second set of clutch disks
is equipped with outward tangs which en-

(5)

gage a slotted outer housing, which, in
turn, is fastened to the output gear.
Force applied from the spring-loaded
clutch arm presses the disks together so
that they can transmit sufficient torque
from the input gear to the output gear
for operation of the tuning system.
When the MOTOR TUNE control is op-
erated, the clutch lifter on the control
shaft is moved to one side, allowing the
loading springs attached to the end of the
clutch arm to pull inward and act as a
lever to apply force to the clutch disks.
As the control is returned to its neutral
position, the lifter forces the clutch arm
outward, releasing thepressure on the disk
clutch. The end of the clutch arm near-
est to the disk clutch is pinned to an ad-
justable post which is mounted on the gear
frame. Adjustment of the position of
this post affects the lever action of the
clutch arm in such a manner that positive
transmission of torque is achieved when
the MOTOR TUNE control is operated,
and slippage results when the control is
at neutral (off).

d. Band Switching.
(1) The band-switching assembly (fig. 46)

(2)

consists of band-switching motor B201
and an 1l-section wafer switch, S201.
Nine wafers of S201 perform rf circuit
switching functions: the remaining two
wafers of S201 (sections K and L) act
as seeking-switch sections for control of
band-switching motor B201. At one end
of the shaft of S201, and connected to it
by an extension shaft, is the RF BAND-
WIDTH dial. This dial is viewed
through a small hole in the front panel of
the receiver to indicate the maximum
bandwidth passed by the tuned rf circuits
In use.

‘When the FREQ RANGE control is set
to the 15-500 KC position, five different
sets of coils are required; when the con-
trol is set to the 500-1500 KC position,
two sets of coils are required. For the
purposes of this discussion, and as refer-
enced in figure 46, the five bands of fre-
quencies covered in the 15- to 500-ke
range are designated as bands A through
E; the two remaining bands are desig-
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nated as F and G. For clarity, plugs
and receptacles in the interconnecting
leads between S201 and S205 of figure 46
have been omitted. Refer to figure 89
for information relative to plugs and
receptacles involved in this circuit. The
required set of rf coils is selected by band
switch S201. As the FREQ CHANGE
control is rotated from one frequency to
a new frequency which requires a differ-
ent set of rf coils, band-switching motor
B201 operates band switch S201. The
operation of B201 is controlled by band-
switching motor control S205 (fig. 46).
Switeh S205 is driven by the FREQ
CHANGE control from the vfo drive
shaft, and when a different set of rf coils
is required, S205 acts to remove the bias
from relay control V210 by grounding
the cathode (pin 7) of V210 through
seeking-switch section S201K. The oper-
ation of relay control V210 and the band-
switching motor power supply is de-
scribed in paragraphs 84 and 83d. respec-
tively; however, it is sufficient at this time
to state that removal of bias (grounding
of pin 7 of V210) will cause motor con-
trol relay K201 to energize, and thus,
band-switching motor B201 will operate
to rotate band switch S201. Sections A
through J of S201 are connected to the
various rf coils.  When band switch 5201
has rotated to select the proper set of rf
coils, switch section K opens the circuit
through S203, removing the ground, to
restore bias at the cathode of relay con-
trol V210. Motor control relay K201 is
then de-energized, dynamic braking is
applied to B201 through action of R289
connected across the armature of V201 by
contacts 8 and 9 of K201, and band switch
S201 is instantly stopped at the open-
contact position of S201K. During the
period of time that motor control relay
K201 is energized, contacts 5 and 6 of
K201 silence the receiver audio output
by placing a ground at the input of the
local and line audio amplifiers. This
reduces the receiver noise output which
would otherwise be present during the
band-switching operation.

(3) Band-switching motor control S205 con-

(4)

sists of two sections; one section (S205A)
for the 15- to 500-kc range, and a second
section (S205B) for the 500- to 1,500-ke
range. The rotor contact of S205 for the
selected range is connected to the cathode
(pin 7) of relay control V210 through
contacts of FREQ RANGE switch S102.
The rotors are driven from the vfo drive
shaft and turn a few degrees less than
360° while the FREQ CHANGE control
operates throughout its complete range.
The rotor of each section of S205 contains
two wipers for completing the relay con-
trol circuit. The long wiper for each sec-
tton contacts segments that are connected
to corresponding contacts of seeking-
switch section S201K. The segments and
the narrow gaps that separate the seg-
ments cover 360° on each section. The
length of the segment arc for any band is
determined by the frequency span for
that particular band. As the FREQ
CHAXNGE control is rotated and a band
change is required, the cathode circuit of
relay control V210 is grounded through
the segments of S205 and section K of
band switch S201. The cathode remains
grounded until B201 has rotated the band
switch to the position required for the
new band. At this time, the notch in the
rotor of seeking-switch section S201K
breaks the circuit which is connected to
the cathode of V210 through S205, and
cutoff bias returns to V210. Motor con-
trol relay K201 de-energizes to disable
band-switching motor B201.

When FREQ RANGE switch S102 is
operated from one position to the other,
the relay control circuit must be
grounded immediately to select a dif-
ferent set of rf coils. Occasionally, when
S201 selects a section of S205, the long
wiper of the newly selected section lies
in a gap between two segments. The
cathode of relay control V210 cannot
be grounded through the long wiper in
the usual manner; it is, therefore,
grounded through the short wiper and
short contact which is located 180° op-
posite the gap engaged by the long wiper.
The circuit remains grounded through
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seeking-switch section S201L until the
long wiper on the rotor of S205 has been
rotated sufficiently to complete the circuit
through another segment and seeking-
switch section S201K. Since the angle
of rotation for the rotors of S205 is not
quite 360°, and the long wiper never en-
gages the gap which is between segments
E and A, nor the gap between segments
G and F, short contacts are not required
for these gaps. The notch in the rotor
section of seeking-switch section S201L

is wide enough to allow an open circuit
at two adjacent switch contacts. This
arrangement prevents grounding of the
relay control circuit through the short
contacts when tuning from one band to
the next within either range of the re-
ceiver. Therefore, the short contacts op-
erate the relay control circuit only when
a different range is selected by the FREQ
RANGE control, and the long wiper that
is selected by the contacts of S102 lies
in a gap between segments of S205.



CHAPTER 6

FIELD MAINTENANCE

This chapter contains information for field maintenance.

The amount of repair that can be per-

formed by units having field maintenance responsibility is limited only by the tools and test equipment

available and by the skill of the repairman.

Section |. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

Warning: When servicing the receiver, avoid
contact with the power supply and plate circuits.
The high voltages present in these circuits can
cause serious injury.

90. Troubleshooting Procedure

a. General. The first step in servicing a defec-
tive Radio Receiver R-389/URR is to sectionalize
the fault. Sectionalization means tracing the
fault to the subchassis responsible for the abnor-
mal operation of the receiver, or to the front panel
and main frame. The second step is to localize the
fault. Localization means tracing the fault to the
bad circuit on the subchassis or front panel and
main frame. Finally, by voltage, resistance, and
continuity measurements, the defective part is iso-
lated. Some faults, such as burned-out resistors,
shorted transformers, and loose connections often
can be located by sight, smell, and hearing. The
majority of faults, however, must be located by
checking voltage and resistance.

b. Detailed Procedure. The tests listed below
are to be used as a guide in isolating the source of
the trouble. To be effective, the procedure should
be followed in the order given. Remember that the
servicing procedure should cause no further dam-
age to the receiver. Subparagraphs (1) through
(8) below contain references to paragraphs hav-
ing detailed information for carrying out the
tests.

(1) Visual inspection. 1t is often possible to
locate troubles within an equipment by
inspecting the condition of the wiring
and detail parts for visible evidence of
failure. This inspection (par. 96) can be
quickly and simply carried out, and is
capable of yielding rapid results. There

(3)

(5)

(6)

may be no need for involved tests. It is
the first to be applied in the troubleshoot-
ing procedure.

Checking B+ and filament circuits for
shortsy These measurements (par. 97)
prevent further damage to the recelver
from possible short circuits. This test
also gives an indication of the condition
of the filter circuit.

Operational test. After it has been de-
termined in the preceding test ((2)
above) that a short is not present in the
receiver, an operational test (par. 98) is
carried out. By using the information
gained from observing the symptoms of
faulty operation, it is often possible to
determine the exact nature of the fault.
Troubleshooting chart. The trouble-
shooting chart (par. 99) presents a sys-
tematic method for checking out the re-
ceiver by eliminating possible sources of
trouble until the actual trouble is found.
Signal substitution. Signal substitution
(pars. 101 through 107), when used with
the troubleshooting chart, provides an
effective method for methodically track-
ing down trouble in a receiver.
Intermittents. In all these tests the pos-
sibility of intermittents should not be
overlooked. If present, this type of
trouble may be made to appear by tap-
ping or jarring the subchassis or parts
under test. It is possible that the trouble
is not in the receiver itself, but in the
installation (mounting, antenna, ground,
auxiliary equipment, or vehicle), or the
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trouble may be due to external condi-
tions. In this event, test the installation.
91. Troubleshooting Data

Take advantage of the information supplied in
this manual. It will help in the rapid location of

faults. Consult the following troubleshooting
data:
Fig. II Par. : Description
| 83c. - ____ Filament, oven heater, and
| tuning-motor circuits.
86_.__._. Control circuits.
87, 88, 89_1 Mechanical tuning system.
| 108__._.. De resistances of transforms-
: ers and coils.
S5and 6_._______ e immeaan Tube locations.
47 and 48_.___. R Fabrication of bench-test
I cables.
49 through 61 . _________ Top and bottom views of

subchassis, showing loca-
I tions of parts.

62 and 63_.___ e Power Supply PP-621/URR,

| top and bottom views.

6+and 65______i _________ Main frame, top and bottom
views.

66 and 67______ [P .| Tube-socket voltage and re-
sistance diagrams.

68 o __ ‘ _________ Terminal-board voltages and
| resistances.

84 . [ Resistor color code marking.

85 ... } __________ Capacitor color code mark-
I ing.

88 . ‘ __________ Subchassis and interconnec-
| tion diagram.

89 .. .. Schematic diagram.

90 .. " Wiring diagram.

92. Test Equipment and Tools Required for
Troubleshooting
a. The test equipment required for trouble-
shooting Radio Receiver R-389/URR is listed
below. The technical manuals associated with
the test equipment, where applicable. are also
listed.

Test equipment Technical manual

Electron Tube Test Set TV-2/U, or | TM 11-2661
equal.
Signal Generator TS-588A/U, or equal.| TM 11-5018

Audio Oscillator TS-382A/U, or equal.| TM 11-2684A

Electronic Multimeter TS-505/U, or | TM 11-5511
equal.
Multimeter TS-352/U, or equal.______ TM 11-5527
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b. The tools and materials contained in Tool
Equipment TE-113 are required for field mainte-
nance of Radio Receiver R-389/URR.

93. Bench Testing Technique

a. When the cause of equipment failure has
been sectionalized to a subchassis, as determined
by visual inspection, operational test, or the use
of the troubleshooting chart, a beneh test of the
faulty subchassis may be required to locate the
trouble through voltage readings. Since the un-
dersides of the subchassis are not accessible for
troubleshooting when the subchassis are mounted
in the receiver, it may be necessary to remove
the subchassis under test and connect them to the
receiver circuits by the use of extension cables.
Directions for the fabrication of the extension
cables are given in figures 47 and 48. The amount
and types of extension cables needed can be deter-
mined from the table in & below.

b. To prepare a subchassis for bench testing,
remove the subchassis from the receiver according
to the instructions contained in paragraph 110.
Be careful to avoid the possibility of disturbing
the synchronization of the gear train with the rf
subchassis and vfo subchassis. Connect the exten-
sion cables between the receiver and subchassis
according to the table below.

Caution: When the subchassis are operated out-
side the receiver, dangerous voltages are exposed
at the tube-socket pins and other points on the
undersides of the chassis.

Subchassis Cable No. 1‘Connect between

|

____________________________ 1;\1: P209-J10Y
1A | P210-J110
| 1A+ P211-J111
i 1A+ P230-P730
i J223-J525
J224-1526
J227-P127
J228-P128
J229-P129
J221-P221
J222-pP222
J619-P119
J620-P120
J8I8-P118
P730-J230
P731-J131
J512-P112
J525-P223
J526-P224
J517-P117

—

Rf subassembly

M He e QO DN

-

'

RO b= b A e DY O Ot

Note. When cable No. 1A is used, Z217 and Z218
(buffer plate) circuits will be detuned.



NOTE:

INSTRUCTIONS ARE GIVEN BELOW, IN STEP-BY-STEP SEQUENCE, FOR ATTACHING
RADIO FREQUENCY PLUG UB-88/U TO EACH END OF THE CABLE NO.l. CABLE NO.IA
IS ASSEMBLED IN THE SAME MANNER EXCEPT THAT FEMALE CONTACT AND JAC
BODY OF RADIO FREQUENCY JACK UG-89/U ARE SUBSTITUTED AT ONE END OF

CABLE.
ASSEMBLING RADIO FREQUENCY PLUG [m U]
uG-88/U NUT SLEEVE
‘/NUT
stee \\ ou

CABLE

JACKET "_% _-‘

STEP RE|
2 it

BRAID

| s :

STEP
) \ "

SLEEVE

STEP SL







RADIO FREQUENCY PLUG UG-88/U

NOTE!

IN STEP-BY-STEP SEQUENCE, FOR ATTACHING !=
TO EACH END OF THE CABLE NO.l. CABLE NO.IA

VNER EXCEPT THAT FEMALE CONTACT AND JACK

K UG-89/U ARE SUBSTITUTED AT ONE END OF

m D ==

NUT SLEEVE MALE CONTACT

PLUG BODY

P
GUT END OF CABLE EVEN. STGE
L
—-hl-
REMOVE OUTER JACKET /2" —DON'T STEP
NICK BRAID. 7 '
-5
MALE GCONTAC
PUSH BRAID BACK, AND REMOVE STEP SHo
1/8" OF INSULATION AND CONDUCTOR. 8 e
| PLUG BC
STEP S '
TAPER BRAID. 9 \\\ = \

SLIDE SLEEVE OVER TAPERED BRAID. STEP
FIT INNER SHOULDER OF SLEEVE 10
SQUARELY AGAINST END OF JACKET,

Figure 47. Assembly instruction for cables Nos. ! and 1 A,






CABLE NOQI
RADIO FREQUENCY CABLE -RG-58C/U

RADIO FREQUENCY PLUG UG-88/U RADIO FREQUENCY PLUG UG-88/U

24 IN. MAX 4

COMPLETED CABLE

WITH SLEEVE IN PLACE, COMB OUT
BRAID, FOLD BACK SMOOTH AS SHOWN,
AND TRIM 3/32%

BARE CENTER GCONDUCTOR 1/8" — DON’T
NICK CONDUCTOR.
!
i

MALE CONTACT TIN CENTER CONDUCTOR OF CABLE. SLIP
\\\ MALE CONTACT IN PLACE AND SOLDER.

Y REMOVE EXCESS SOLDER. 8 SURE CABLE
DIELECTRIC 1S NOT HEATED EXCESSIVELY
AND SO SWOLLEN AS TO PREVENT DI-
ELECTRIC ENTERING 8ODY.

7

SLIDE NUT INTO BODY AND SCREW INTO
PLAGE, WITH WRENCH, UNTIL MODERATELY
TIGHT. HOLD CABLE AND SHELL
RIGIDLY AND ROTATE NUT.

PLUG BODY
\\X | v PUSH INTO BODY AS FAR AS IT WILL GO.

W

ASSEMBLED GONNECTOR.

- cables Nos. 1 and 1A.

T™ 855-59






NOTES:
I. THE MULTICONDUCTOR EXTENSION CABLES ARE TO BE FABRI
NO. 18 TO 22 GAUGE SHIELDED, STRANDED WIRE FOR AUDIO CONDUC
INDICATED BY (), NO. 18 GAUGE STRANDED WIRE FOR CONDUCTORS

NO. 22 GAUGE STRANDED WIRE FOR ALL OTHER CONDUCTORS. INSUL
RATED AT 600V,

2. CONNECTORS SHOWN VIEWED FROM REAR. COVERS TO BE L
CONNECTORS, SIGNAL CORPS STOCK NUMBERS ARE SHOWN FOR EACH CON®

3. CABLES TO BE LACED WITH NO. 6 VINYLITE LACING CORD
INSERT.

4, MAXIMUM LENGTH OF ALL CABLES IS 24 IN,
5. CHECK CONTINUITY AFTER COMPLETING FABRICATION.
6. LABEL EXTENSION CABLES FOR IDENTIFICATION.

7. NORMALLY, ONE EACH OF EXTENSION CABLES IS REQUIRED
SUBCHASSIS IS OPERATED OUTSIDE RECEIVER, THREE NO.I CABLES
NEEDED. WHEN R-F AMPLIFIER/TEST OSCILLATOR SUBASSEMBLY IS
OUTSIDE RECEIVER, TWO NO.4 CABLES ARE NEEDED.

LOCK: RUNNING
STITCH STITCH/

7N
AY
X
=
) e
@ | BN BN B ) O O|0 O
| 3 5 7 9 Wiz s 223072-7 2£3081-10 15 13 11 9
17 % %9 %20 a a
2 4 6 8 10 12 14 16 | |520|4 ||92 |<;B‘
® ¢ 0 ® 0O — O

CABLE NO.2






NOTES:

ENSION CABLES ARE TO BE FABRICATED OF
'RANDED WIRE FOR AUDIO CONDUCTORS

TRANDED WIRE FOR CONDUCTORS MARKED 9, AND
R ALL OTHER CONDUCTORS, INSULATION MUST BE

WED FROM REAR. COVERS TO BE USED WITH
UMBERS ARE SHOWN FOR EACH CONNECTOR.

ITH NO. 6 VINYLITE LACING CORD AS SHOWN IN

.L CABLES IS 24 IN.
:R COMPLETING FABRICATION.
.ES FOR IDENTIFICATION.

" EXTENSION CABLES 1S REQUIRED. IF R-F

I RECEIVER, THREE NO.! CABLES ARE

ST OSCILLATOR SUBASSEMBLY 1S OPERATED
BLES ARE NEEDED.

UNNING
3TITCH

-
22308101 g % [ (9> 7 C5> (g (T)
Clo a
20 %9 98 17
16 14 12 10 98 6 4 2
CO e ) @)
E NO.2

1\
<
>\
{ 223076-3 223035-45 |
—<
0 olo O o (o ¢ ¢[0 o ®
2\{4 6|8 0 12 12 10 8|6 4] 2
13 12O C}IS < =@ o ‘ns
I 3 5 7 9 1 H 9 7 8§ 3 |
o o 0 0 O > ® 0000 ?
o
X
N7
CABLE NO.5
| 1
e oo ‘ 223031-10 223072-8 <5 618 &
V3|85 7 7 5|3
Q ]
‘0@ i@ n{)u LOwo
2 4 6 8 '9 9 8 6 4 2
® ¢ 0 O , Q Q
| |
CABLE NO.3
— ]
ng 9 ? (3) (% (,% 223076-3 2#3035-45 |.2 I‘O ? 6 ’ 2
130 ‘4O OI5 |5‘ ‘um @
I 3 5 7 9 s 7 5 3 |
@) (f O ) C L] T 00

CABLE NO.6

Figure 48. Assembly instructions for multiconductor cables.
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94. General Precautions

When a receiver is to be serviced, observe the
following precautions very carefully:

a. When the receiver is removed from the case,
cabinet, or rack for servicing, ground the main
frame and any subchassis operated outside the
main frame before connecting the power cord.

h. Be sure that the receiver is disconnected from
the power source or is turned off before contacting
high-voltage circuits or changing connections.

e, After disconnecting auxiliary equipment and
before testing the receiver, connect pairs of ter-
minals on the back-panel terminal strips as shown
n figure 7.

d. After disconnecting the tuning shafts for
removal of a subchassis, avoid turning the shafts
or tuning controls unless necessary for trouble-
shooting or adjustment. Careful handling may
eliminate the need for synchronization. It will be
helpful to mualke a note of the positions of the
front-panel controls indicated in the removal pro-
cedure upon removal of a subchassis, because a
control may be Inadvertently disturbed during
Servicing.

e. Do not operate the receiver for excessive
periods of time with the vfo subchassis discon-
nected and the FUNCTION switch in the
STAND BY position.  The regulated de voltage
rises to a value of approximately 275 volts when
the vfo subchassis 1s disconnected and damage to
the power supply may result. Do not rotate
FREQ CHANGE knob while the vfo subchassis
is removed from the receiver. The 52-turn stop
is not operative, and serious damage to the tuning
racks may result if the control travels to either
extreme.

/. Careless replacement of parts often causes
new faults. Note the following points:

(1) Before unsoldering a part, note the posi-
tion of the leads. If the part hasa num-
ber of connections, tag each of its leads.

(2) Be careful not to damage other leads
while pulling or pushing them out of
the way.

(3) Do not allow drops of solder to fall into
the receiver. They may cause short
circuits.

(4) A carelessly-soldered connection may
create a new fault. It is very important
to make well-soldered joints. A poorly-
soldered joint is one of the most difficult
faults to find.

(5) When a part is replaced in the rf or if.
circuits, it must be placed in the exact
position of the original part. A part
that has the same electrical value but dif-
ferent physical size may cause trouble in
high-frequency circuits. Give particular
attention to proper grounding when re-
placing a part. Use the same ground as
in the original wiring. Failure to ob-
serve these precautions may result in
decreased guain or, possibly. in oscillation
of the circuit.

g. Before taking voltage measurements or per-
forming signal tracing. always check the value
of the regulated de voltage. Approximately 180
volts de should be obtained at B+ 180 VDC jack
J601 located on the af subchassis (figs. 60 and 61).
This jack is accessible through the side of the main
frame of the receiver (fig. 81).

95. Troubleshooting Notes

a. To avoid the necessity for removing a sub-
chassis when voltage is to be measured or a signal
injected at a tube-socket pin that does not have a
test point, remove the tube. Wrap a bared end
of a short length of insulated wire around the
desired tube pin. Be sure that the wire touches
only the desired pin; replace the tube. Voltage
measurements may now be made at the other bared
end.

b. If trouble is suspected in the rf subchassis,
perform as much detailed troubleshooting as pos-
sible to be sure that the trouble is in the subchassis
before removing it because replacement of the rf
subchassis is a time-consuming procedure.

~. When the filament of a particular tube fails
to light, trouble may be in another tube in the
same series filament circuit. Refer to the series
filament circuit diagram (fig. 37).

d. When trouble appears to be in regulator
tube V605 or V606, first observe that reference
tubes V608 and V609 are glowing normally ; then
check B+ voltage at the B+ 180 VDC jack before
testing the regulator tubes with a tube tester.

e. When it is suspected that the frequency of
the vfo or bfo is not stable, check the voltage
regulator tube (RT512).

96. Visual Inspection

When a receiver is brought in from the field
for check or repair, remove the top and bottom
dust covers, and inspect it as instructed below.
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Figure 49. Rf subchassis, top view.

Observe the
graph 94.

precautions described in  para-

a. Inspect all cables, plugs, and receptacles.
Check to sce that all 2onnectors are seated prop-
erly. This is i1mportant, becanse improperly
seated connectors are a frequent cause of abnormal
operation in equipment. Repair or replace any
connectors or cables that are broken or otherwise
defective.

b. Inspect for burned insula::
that show signs of overheatin..

noand resistors
Look for wax
leakage and any discoloration of apparatus and
wires.

e. Inspect for broken ¢  cctions to tube
sockets, plugs, and other apjuatus, as well as for
defectively soldered connections. IToxamine for
bare wires touching the chassis or adjoining wires.

d. Be sure that all tubes are in their correct
positions, as shown in figures 5 and 6. Replace
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any tubes that are not of the type called for in
the illustrations. IReplace broken tubes. Inspect
for loose tube-socket contacts.

e. Inspect the fuses and replace them if neces-
sary, with fuses of correct rating and type. Check
carefully for short cireuits (par. 97) wherever a
blown fuse is found.

7. Operate the tuning mechanism both manu-
ally and with the ald of the tuning motor. See
that the F'REQ CHANGLE and FREQ RANGE
controls cause the band-switching motor to op-
erate, and that the controls turn freely. Rough
operation or binding indicates a damaged tuning
system or mneed for cleaning and lubrication
(par. 111).

g. Check all switches and controls for ease of
operation.

k. Check meters for proper operation.

7. Refer to figures 49 through 72 for trouble-
shooting.



97. Checking B{- and Filament Circuits for
Shorts
(fig. 87)

a. To prevent damage to a receiver sent in for
repair, always check the resistance of the high-
voltage circuits before applying power to the
equipment. Repeated burning out of B+3/8A
fuse F102 is an indication of a short in one of the
high-voltage circuits. Disconnect Power Cable
Assembly CX-1358/U from the ac power input,
and test the cable assembly (par.48). Afterit has
been determined that the cable assembly is normal,
get the FUNCTION switch at AGC and check the
high-voltage circuits as follows:

(1) The resistance measured between the
chassis and tube-socket pin 2 or 5 of each
regulator tube, V605 and V606, should
be approximately 120.000 ohms. This
measurement can be taken at the B+3/A
fuseholder by leaving the fuse in place.
If the resistance is Jow, check capacitor
C103 (fig. 65) for a short circuit or leak-
age. If the resistance is abnormally high
or infinite, check for an open circuit
caused by a break in wiring or a poor
connector contact.

TB 20}

R278

R279
R281

R280,

caot c292 RrRZ98 €263 RZT3

(2) The resistance measured between the

chassis and B+ 180 VDC jack J601
should be approximately 19,000 ohms
with the FUNCTION switch at OFF or
STAND BY, approximately 7,700 ohms
with the FUNCTION switch at AGC or
MGC, and approximately 6,500 ohms
with the FUNCTION switch at
SQUELCH. If the resistance is low,
check for a short-circuited or leaking by-
pass capacitor, or for a short in the wiring
of one of the plate or screen-grid circuits
of the individual subchassis. If the re-
sistance is greater than normal, an open
screen-grid resistor is indicated.

(3) Ifthe testsoutlined in (1) and (2) above

indicate that a short circuit is present in
the receiver, determine in which sub-
chassis it 1s located, as follows:

(a) Turn the FUNCTION switch to OFF.
() Disconnect all interconnecting cables
that carry power to the subchassis.

(¢) Replace any blown fuses.

(d) Check to see that the 115V-230V
switch on Power Supply PP-621/
URR is in the proper position for the
available ac power source, and connect

€256 T8204
304

1288 £265

TMB55-62

Figure 50. Rf subchassis, bottom view, showing gears.
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Figure 51.  Rf subchassis, bottom view.
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Figure 33. Rf amplifier subassembly, top view.
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Figure 54 Rf amplifier. subussembly, bottom view.
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Figure 56. If. subchassis, hottom view, showing sockets.
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Figure 57. If. subchassis, bottom view.
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(e)

Fimure 60,

Power Cable Assembly CN-1358 U
between the receiver and power source.
Turn the FUNCTION switeh to AGC.
Reconnect (one at a time) the cubles
that carry power to the individual sub-
chassis in the following order: power
supply subchassis, af subchassis, if. sub-
chassis (turn the BFO switch to ON),
vfo subchassis, and rf subchassis. If
the B+3/8\ fuse blows after the
power cable is connected to a subchassis
and, in the case of the if. and rf sub-
chassis, the BFO and FUNCTION
switches are turned to the positions in-
dicated, there is probably a short cireuit
in that subchassis or connecting cable.

L6l

vE0l

J619

TMBES~T

Af subchassis, top vicr,

h. 1f the tests performed as instructed in «

above reveal no trouble, the filament

cireuits

should be checked as follows (fig. 83):
(1) See that all the necessary interconnecting

(

)

)

cables are in position and properly con-
nected.

Turn the FUNCTION switch to AGC,
and check the filament circuits as de-
scribed in paragraph 43¢. A short in the
low-voltage or filament cireuits will be
evidenced by the repeated burning out of
AC B3A fuse F101.  In addition to a de-
fective filament civeuit, a short circuit to
ground n oven heater HR7T01, or dial
lamp T 201 or T 202 will seriously affect
the Tow-voltage circuit.  If an abnormal
filaiunent cirenit is indicated, test the tubes



by using one of the techniques described
In paragraph 45.

98. Operational Test

a. Operate the equipment as described in the
equipment performance check list (par. 47). This
check list is important because it frequently aids
in sectionalizing the trouble without the need for

further testing. Check for overheated parts,
faulty controls, and intermittent operation. Ob-

serve closely the indications of the CARRIER
LEVEL and LINE LEVEL meters. A normal
the CARRIER LEVEL meter
usually indicates satisfactory operation of the age
cireuit and all stages up to and including the

sixth 1f. amplifier. If the LINE LEVEL meter

mdication on

R612
(UNDERNEATH)

indication 1s normal, satisfactory operation of
the remaining stages, except for the second af
amplifier, section A of V602 and the local audio
channel output stage, V603, is indicated. These
latter stages can be checked by listening to the
audio output with a 600-ohm headset or speaker.

b. To check the audio in if. stages quickly, con-
nect a headset to the PHONES jack on the front
panel.  Turn the FUNCTION switch to AGC.
Starting at the 8 KC position of the BAND-
WIDTIH switch, set the switch in twrn to each
lower position. If the volume of the rushing
round heard in the headset decreases noticeably
with each lower setting, the if. and audio stages
are operating. This test does not necessarily in-
dicate normal operation.
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Figure 61.

Af subchassis, bottom view.
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Figure 62. Power Supply PP-621/URR, top view.
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SIDE VIEW

Figure 63. Power Supply PP—621/URR, bottom and side views.
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Figure 64. Front panel and main frame, top view.
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99. Troubleshooting Chart

The following chart aids in locating trouble in
the radio receiver and power supply. This chart
lists the symptoms that the repairman sees and
hears while making simple tests.
indicates how to localize trouble quickly to the
audio, if. or rf. stage that is defective, and also

to defective parts within the tuning system. The

\ stage.
The chart also

Symptom

Probable trouble

signal-substitution tests outlined in paragraphs
101 through 107 can then be used to supplement
this procedure and aid in locating the defective
Once the trouble has been localized to a
stage or circuit, a tube check and voltage and
resistance measurements of the stage or circuit
should ordinarily isolate the defective part.

Correction

2.

3.

9.

98

1. When FUNCTION switch is in { Open AC 3A fuse (F101) on rear

AGC position, receiver fails to
operate and dial lamp does not
light.

Dial lamp lights, but CARRIER
LEVEL meter shows no indi-
cation. No reception.

No receiver output. Indication
on CARRIER LEVEL meter
rises and dips as KILOCYCLE
CHANGE control is rotated.

Af circuits function satisfactorily,
but no signal output is ob-
tained when 455-ke modulated
sigual is applied to if. input
(J525 or J526, fig. 55).

If. circuits respond to 455-ke
signal but no station is re-
ceived.

. No beat frequency heard when

BFO switch is turned on and
BFO PITCH control varied.

. Excessive hum from ac power

supply.

. Weak signal__ .. _______

Noisy receiver._.______________

panel of receiver.

No B+ voltage. Open B+ 34A
fuse (F102) on rear panel of re-
ceiver.

Fault is in signal circuit after 6th if.
stage.

Faulty if. stage

Faulty mixers, oscillators, or rf
stages. Vfo tuning shaft out of

" synchronization.

Faulty bfo._____________________

Defective filter capacitor or elec-
tronic voltage regulator.

Low voltage. Weak tubes.____

Noisy antenna location.
nection or shorting
within a tube.

Poor con- !
elements |

Loose connection at a terminal or
or within a part.

Replace fuse. If it blows again, check
power supply, filament, and oven circuits
for shorts. Check primary power con-
nections.

Replace fuse. . If it blows again, test ca-
pacitor C103 for short. Test plate and
screen-grid circuits for shorts (par. 97).

Connect headset in series with a .l-uf
capacitor across grid circuit and plate
circuits of successive audio stages to
localize defective stage. Stage may also
be localized by signal substitution (par.
101). Test tube of defective stage (note
series filament circuits (par. 82¢)). If
necessary, check voltages and then re-
sistances of circuits within a stage (figs.
66, 67, and 68) to locate a defective part.

Test if. stages by signal substitution method
(par. 101). Test tubes. When necessary,
localize fault by voltage and resistance
measurements (figs. 66, 67, and 68).

Test mixers stages, rf stages, vfo, and
crystal oscillator by signal substitution
method (par. 101).

Test tube V508. Check synchronization.
Check voltages at tube-socket pins (fig.
66). Check BFO switch.

Adjust HUM BAL control R614 (par. 118).
Check CC103. Test tubes V605, V606, and
V607 (par. 95). Check voltage across
reference tubes V608 and V609. Check
C607 for capacitance and leakage. Check
voltage and resistance of electronic voltage
regulator (fig. 67).

Check power-input voltage.
voltage at J601 (fig. 60). Test tubes.
Check for shorted capacitors. If no fault
is indicated by a thorough check of tubes
and voltages when the output is weak,
aline tuning circuits (pars. 119 through
127).

Short-circuit antenna to ground. A con-
siderable decrease in noise indicates noisy
signal from antenna. Use insulated prod
to tap each tube. If tapping a tube
causes noise increase in the output, try
different tube.

Tap the parts. Move terminals slightly,
and listen for noisy output. Noise indi-
cates that a connection should be resol-
dered or that a part needs replacing.

Check B+



Symptom {

Probable trouble

Correction

10. Receiver output noisy when con- |
trols are operated.

11. Distorted signal. _____________. Weak tube.

tube.

C603 or C610.

12. Tuning motor completely inoper- :
ative.

in motor B202.

13. Tuning motor partially operative_i Motor B202 has dirty commutator

or worn brushes.

source low.
14. Band-switching motor complete-
ly inoperative.

contacts.

15. Tuning motor docs not drive gear
train.

gears.

16. Frequency change knob does not
drive gear train.

17. Band-switching does not occur,
or is not properly synchronized.

ment.

synchronized.

“ Dirty switch contacts.

| taet at rotor of a gain control.
‘ Dirty motor commutator.

! Incorrect voltage on
l Leaky capacitor, such as
1

|

i

I

Motor tune switch S204 has dirty
or broken switch contacts.
Shorted field or armature windings

Power Supply PP-621/URR, 25.2V

Defective relay control tube V210
or component part.

Motor control relay K201.
or shorted windings.

28-volt power supply.
Defective rectifier CR401________. Replace rectifier.

____________ Replace transformer.

,,,,,,,,,,,, Replace capacitor.

,,,,,,,,,,,, Clean and adjust or replace wipers.

T401 shorted or open
C401 shorted. . - ____
5205 defective_ - _ ___
Disk clutch not adjusted properly _ .

Binding at Oldham coupler or dirty
Knob slip clutch out of adjust-

Band - switching motor control
switch S205 inoperative or not

Clean and lubricate
Clean or replace com-

Clean switch contacts.
control, or replace.
mutator,

Check tubes and replace if necessary. Check
voltage and resistance in af subchassis
(fig. 67). Use headset connected in series
with a .1-uf capacitor to check signal across
grid and plate circuits of audio stages to
localize trouble.

Clean or replace contacts.

Poor con-

Replace.
Clean commutator. Replace brushes.
Increase line voltage, if low.,

Replace tube or part.

Open
Bad relay

Replace relay.

Adjust clutch arm (par. 117).

Adjust coupler (fig. 64).
111a).
Adjust slip elutch (par. 116).

Clean gears (par.

Repair or replace switch,

switch (par. 115).

Synchronize

100. Voltage and Resistance Checks

Voltage and resistance diagrams for the various
subchassis of the receiver are shown in figures 66,
67, and 68. These drawings show the values that
should be obtained at the tube-socket pins and
terminal boards. 1f a value, as read on the multi-
meter, varies (outside of reasonable tolerance
limits) from the value given in the diagrams, the
amount of variance should be noted and used to
determine which part is at fault. For instance, if
a 100,000 ohm resistance is indicated at a given
tube-socket pin on a diagram, and the actual
indication is 30,000 ohms on the meter, the circuit
diagram of the subchassis should be examined for
the presence of a resistor in the circuit under test
that could, if defective, account for the incorrect

indication. Such a resistor would then be sus-
pected and should be checked. Another possi-
bility would be that a capacitor has shorted out
and is shunting a resistor. There are many ways
of using the voltage and resistance diagrams,
depending on the resourcefulness of the repair-
man.

Note. The measurements shown in figures 66, 67, and
68 were made with the FUNCTION switch in the AGC
position. When making resistance measurements, be

sure to remove the power cable from the ac source and
leave the FUNCTION switch at AGC.

101. Signal Substitution Notes

a. Signal substitution for Radio Receiver R-
389/URR requires an audio oscillator, such as
Audio Oscillator TS-382/17, for checking the line
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and local audio channels, and an rf signal genera-
tor, such as Signal Generator TS-588A /U, to pro-
vide a source of modulated signals for checking
the rf and if. stages. In addition to producing
an if, signal of 455 ke, the signal generator should
cover an rf range of at least 15 ke to 11 me. The
signal generator should be capable of furnishing
an rf signal output at any level between 1 micro-
volt (uv) and 1 volt.

b. A multimeter, such as Electronic Multimeter
TS-505/U, and a tube tester, such as Electron
Tube Test Set TV-2/17, are needed to isolate the
defective part after the faulty stage has been in-
dicated by signal substitution.

c. For the tests described in paragraphs 102
through 107, connect the ground lead of the audio
oscillator or signal generator to the subchassis
being tested, and connect the signal output lead
through a capacitor (approx. .05 microfarad (uf))
to the point specified. The bench-testing informa-
tion contained in paragraph 93 and the informa-
tion contained in paragraph 95z indicate the
method of preparing the subchassis for signal
tracing.

d. Note the volume, and listen for distortion
from the speaker or headset at various points in
the signal-substitution procedure. Make certain
that the LIMITER control is turned to 0 posi-
tion: when turned on, it may be the cause of the
distortion. When working back from the output
to the input stages, decrease the output of the sig-
nal generator as much as possible. Compare the
results with a receiver known to be in good
condition.

e. Check the wiring and soldering in each stage
during the procedure.

f. A tuning rack that is out of synchronization
or a trimmer adjustment that is out of alinement
may cause reduced output or may prevent any out-
put. Synchronization of the rack tuning screws
(par. 119) should be checked and the position of
the rf and injection circuit band switches should
be checked (par. 115) before the adjustment of
individual tuning circuits (pars. 121 and 122) is
attempted.

g. When trouble is localized in a given stage,
first test the tube: then meas ¢ the voltage and
resistance of the circuits of that stage (figs. 66, 67,
and 68).

k. Trouble in a circuit or stage does not always
change the voltage and resistance measurements
at the tube socket. Instructions included in this
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paragraph serve as a guide, and suggest other pro-
cedures, such as voltage and resistance measure-
ments of individual parts.

¢. When testing, remove only one tube at a time.
Check the type number of the tube and test the
tube; if it is not defective, return it to its proper
socket before removing anotlier tube.

j- At each step it is assumed that all previous
steps were completed satisfactorily. Isolate and
clear any trouble discovered before proceeding
with next steps.

k. Refer to the notes in paragraph 95 while per-
forming the tests.

102. Llocal-audio-channel Tests
(fig. 61)

a. Pin 5 of 1603 (Plate of Local Af Output
T'ube). Apply an af signal to pin 5 of tube V603,
Listen to the signal from a headset or speaker con-
nected to the local audio output. The volume
should be very low. If no signal is audible, check
the connections to output transformer T602 (fig.
60), and test capacitor ('604 for a short circuit.

b. Pin 1 of 1603 (Grid of Local Af Output
T'ube). Apply thesignal to pin 1 of V603. Listen
for an increased output over that obtained in the
preceding step (a above). If no signal is audible,
test the tube and the voltages at the socket pins.
When the signal is distorted or when there is a
positive dc voltage on the control grid with respect
to the chassis, test capacitor ('603 for leakage.

e. Pin1 of V602 (Plate of Local Af Amplifier).
Conmect the output of the generator to pin 1 of
V602. 1If the signal output decreases, test capaci-
tor C603.

d. Pin 2 of V602 (G'rid of Local Af Amplifier).
Turn the LOCAL GAIN control fully on. Apply
the signal to pin 2 of V602. The output signal
should be much louder than that obtained in the
previous step (¢ above). If the signal is weak,
check the tube and the voltages at the tube-socket
pins (fig. 67).

103. Line-audio-channel Tests

Connect the headset to the LINE ATUDIO out-
put, terminals 12 and 14 of the rear terminal strip
(fig. 7). After the LINE LEVEL meter has been
checked with Multimeter TS-352/U, it may be used
as an output indicator. Rely on the headset, how-
ever, to detect noise and distortion.

a. Pin 5 of V604 (Plate of Line Af Output
T'ube). Insert the audio-oscillator signal at pin 5
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AGC AMPL
V509
- 6BU6

180V

8.5K

AGC TIME CONSTANT
TUBE AND CATHODE
FOLLOWER
vsn
12AU7

5TH I1-F AMPL
v505
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6BJ6

3D |-F AMPL
v503
68J6

20 I-F AMPL
V502
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IST I-F AMPL
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NOTES:
I. UNLESS OTHERWISE SHOWN,

RESISTANCES ARE IN OHMS AND WERE MEASURED FROM
SOCKET PIN TO GROUND.

VOLTAGES ARE DC AND WERE MEASURED FROM SOCKET
PIN TO GROUND WITH A VTVM.

READINGS ARE THE SAME ON ALL BANDS,

2. NG INDICATES NO CONNECTION.
3. ®|NDICATES INFINITY,
4. UNLESS OTHERWISE NOTED,SET CONTROLS AS FOLLOWS:

FUNCTION] TO , [AUDIO RESPONSE] TO [MEDIUM]
RF GAIN] TO [i], To [10], AND
BANDWIDTH] TO

READINGS IN PARENTHESIS ARE MADE WITH [LIMITER] AT
[0] OTHER READINGS ARE WITH AT

READINGS IN PARENTHESES ARE MADE WITH AT [OFF]
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_ V80l 8
A-F AMPL_AND SQUELCH 2625W 26z
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60K(47K) 25.2 VAC 285V AC 25.2VAC

-3V (-12.8) 2 25
LIMEG (1.1 MEG)

1200(1200)
15V

680
NC

LOCAL A-F AMPL AND
LINE A-F AMPL 285V AC
V602 25
12AUT

LOCAL A-F
OUTPUT TUBE
V603

6AK6

VOLTAGE
REGULATOR
V605
6082
195V ov
7K 0
25.2VAC
2
120V
600K
295V
7K 120K
195V ov
7K 0
25.2 VAC
2

120V

LINE A-F
OUTPUT TUBE
V604
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600K 600K
195V 295V
3 120K
VOLTAGE
REGULATOR
V606
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D-C AMPL
V607
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25.2VAC

72V
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5K V702 vrol
6BH6 5749
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TUBE TUBE
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Figure 67. Tube-socket voltages and resistances
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/801 V802
5Z5wW 26Z5W

285V AC 25.2VAC 285V AC
-
o NC
K4
295V

120K
NC

285V AC

285V AC
25

v_
>
ov
100K
\_4V
2,500
.
g OSCILLATOR
v7o!
5749

Tube-socket voltages and resistances, bottom deck.

NOTES:

I. UNLESS OTHERWISE SHOWN,
RESISTANCES ARE IN OHMS AND WERE MEASURED FROM

SOCKET PIN TO GROUND.
VOLTAGES ARE DC AND WERE MEASURED FROM SOCKET

PIN TO GROUND WITH A VTVM.

READINGS ARE THE SAME ON ALL BANDS.
2. NC INDICATES NO CONNECTION.
3. 00 INDICATES INFINITY.

4. UNLESS OTHERWISE NOTED, SET CONTROLS AS FOLLOWS:
[FuNCTION] TO [AGC], [AUDIO RESPONSE] TO [MEDIUM],

o (i3], [CoeAL G&] 70 0],
[8ANDWIDTH] To [8KC] AND [LINE GAIN] TO
5. READINGS IN PARENTHESIS ARE MADE WITH
SWITCH AT[SQUELCH].
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of V604. The volume should be very low, as heard
in the headset. If no signal is audible, check the
leads to output transformer T603 (fig. 60). The
center leads of the secondary winding must be con-
nected by a jumper between terminals 12 and 13 of
the rear terminal strip (fig. 7). Test capacitor
C611. -

b. Pin 1 of V60, (Grid of Line Af Output
Tube). Apply the signal to pin 1 of V604. The
output signal should be much louder than that
obtained in the previous step (a above). If the
output is unsatisfactory, check the tube and the
voltages at the tube-socket pins (fig. 67). If the
grid bias 1s incorrect, as indicated by distortion
or excessive plate current, check capacitor C610
for leakage. Check the operation of the LINE
METER switch and the LINE LEVEL meter.

c. Pin 6 of V602 (Plate of Line Af Amplifier).
Apply the audio-oscillator signal to pin 6 of V602.
Rotate the LINE GAIN control to position 10.
If the signal output decreases noticeably, test
capacitor C610.

104. Af Amplifier Tests

a. Pin 6 of V601 (Plate of Af Amplifier). In-
troduce the signal from the audio oscillator at pin
6 of V601. Set the AUDIO RESPONSE switch
to MEDIUM. The signal output should be some-
what less than that obtained when the signal was
applied to pin 7 of V602. If no signal is heard,
or if the signal is weak, check capacitor C602 for
a short circuit and check transformer T601 for
proper connections and shorted or open windings.
Also inspect AUDIO RESPONSE switch S106
(fig. 64) for shorts and proper connections, and
measure the resistance of band-pass filters FI1601
and FL602 (fig. 60).

b. Pin 7 of V601 (Control Grid of Af Ampli-
fier). Apply the signal to pin 7 of V601 (fig. 61).
The output signal should be much louder than that
obtained in the preceding step (a above). If the
signal is weak, test the tube and the voltages at the
tube-socket pins (fig. 67).

105. If. Subchassis Tests

a. Pins 1 and 2 of V510 (Plate of Positive-Peak
Limiter). Introduce an af signal at pins 1 and 2
of V510 (fig. 56). If nosignal is audible, or if the
signal is weak, check capacitor C529. Check the

seating of connectors P117 and P119 in connectors
J517 and J619 (figs. 55 and 60).

b. Pin 3 of V510 (Cathode of Positive-Peak
Limiter). Apply the af signal to pin 3 of V510
(fig. 56). A weak signal may indicate that V510
is defective or that resistor R542 or R544 is open
(fig. 57).

o. Pins 6 and 7 of V507 (Plate of Negative-Peak
Limiter). Apply the af signal to pins 6 and 7 of
tube V507 (fig. 56). If the signal is weak, check
V507 and resistor R541 (fig. 57).

d. Pins 1 and 2 of V507 (Plate of Detector).
Introduce a 455-ke modulated signal from the sig-
nal generator at pins 1 and 2 of V507 (fig. 56). If
‘there is no output signal, or if the signal is weak,
check the tube and the jumper connection between
terminals 15 and 16 of the rear terminal strip
(fig. 7). If the trouble continues, check the volt-
age and resistance of the circuit component parts
(fig. 66).

e. Pin 5 of V506 (Plate of Stxth If. Amplifier).
Apply the 455-ke modulated signal to pin 5 of

7506 (fig. 56). A weak output signal may indi-
cate that transformer T506 is not alined properly
or that it has an open or short-circuited winding.

f. Pin 1 of V506 (Grid of Sixth If. Amplifier).
Apply the signal to pin 1 of V506 (fig. 56). The
output signal should be somewhat louder than that
obtained in the preceding step. If the signal is
weak, check the tube and tube-socket voltages
(fig. 66). Test cathode-bypass capacitor C523
and screen-grid capacitor C524 (fig. 56) for an
open circuit by temporarily shunting capacitors
of like value across them.

g. Pinsd and 1 (Plate and Grid of First Five I f.
Amplifiers). Set the FUNCTION switch at
MGC, turn the RF GAIN control to position 10,
and set the IF. BANDWIDTH switch at the
4-KC position. Apply the 455-kec modulated sig-
nal i turn to pins 5 and 1 of the first five 455-ke if.
amplifiers, proceeding from the fifth stage back
to the first (fig. 56). Correct any faults found
in a stage before proceeding to the next stage.

106. Rf Subchassis Tests
a. Pin & of V205 (Plate of Second Mixer). In-

troduce a 455-ke modulated signal to pin 5 of
V205 (fig. 49). If nosignalisheard, check trans-
former T218 (fig. 77) for shorted or open wind-
ings and for proper alinement. Inspect plugs
P223, P224, P225, and P226 (fig. 70) for proper
seating on the rf and if. subchassis. Check the
coaxial connecting cables for shorts and conduc-
tor continuity.
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b. Pins 1 and 7 of V205 (Injection Grid and
Nignal Grid of Second Mizer). Apply a modu-
lated 10-me signal to pin 7 of V205 (fig. 50). If
no audio output is heard, apply an unmodulated
1-volt, 10,455-ke signal to terminal 1 of V205.
If atmospheric noise or an incoming signal is
heard when the signal generator is connected, but
disappears when the generator is disconnected,
injection voltage is not being fed to the second
mixer from crystal oscillator V207 (fig. 49). Ap-
ply the unmodulated signal to pin 5 of V207, If
a signal or atmospheric noise appears, check the
tube V207, its socket voltages, and 10, 455-ke
crystal Y201 (fig. 49). Check 100,000-0hm arid
resistor R272.  If neither noise nor signal is heard
when the test signal is applied to pin 5 of V207,
check coupling capacitor (254 and second mixer
Injection grid resistor R263.

oo Pins Land 6 of 120} (Plates of First Mieer).
Introduce a modulated 10-me signal at pin 1 of
V204 (fig. 49). If no audio output is heard, the
10-mc if. transformer T216 (fig. 77) or the asso-
ciated connections are defective. Apply the sig-
nal to terminal 6 of V204, If no audio signal is
heard, check connections to the plate and trans-
former.

d. Pins 2and 7 of V204 (Grids of First Micer).
Tune the receiver to 15 ke. Apply a modulated
15-ke signal to pins 2 and 7 of V204 (fig. 50).
If the signal is not audible, measure the rf voltage
from test jack J237 (fig. 49) to ground. If the
voltage measured is less than .5 volt ac, the injec-
tion voltage circuits are defective, and the tests
described in e through 7 below should be per-
formed. When the injection voltage is sufficient
(normally 1 to 2 volts), test first mixer tube V204
and check its socket voltages. Apply a 1-volt,
9,985-ke unmodulated signal to test jack J237
and couple an antenna through a .01-uf capacitor
to either pin 2 or 7 of tube V204. Signal or noise
output indicates incorrect frequency of the injec-
tion voltage. Check band switch 8201 and range
switeh 8203 (fig. 51) for low- and high-frequency
synchronization.  Check the mechanical linkage
between S102 and S203.

e. Pins Land 2 of 17206 (Control Grid and ('ath-
ode of Mizer Driver). With the receiver tuned
to 15 ke, apply a 1-volt, 9,985-ke unmodulated
sighal to pin 2 of V206 (fig. 49). Measure the rf
voltage at test jack J237. If no voltage indication
is obtained, check transformer T215 (fig. 51). In-
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troduce the test signal at pin 1 of V206. If no
rf voltage 1s present at juck J237, check the tube
V206 and the voltages and resistances of the tube
cireuits.

fo Pins 2 and 5 of V209 (Plate and Cathode of
Output Coupler). Apply an unmodulated 9.985-
ke signal to pin 5 of V209 (fig. 49). Measure the
rf voltage at test jack J237. If no voltage is pres-
ent, check coupling capacitor (258 (fig. 51), switch
section 52030, and plate tuning civeuit 215 (fig.
49). Inject the test signal at terminal 2 of V209,
If a voltage indication is not obtained at jack J237,
check tube V209, and the voltages and resistance
values at its pins. When the receiver operates in
the low range, but is inoperative in the high range,
tune the receiver to 1,500 ke, and then use a test
signal of 8,500 ke instead of 9985 ke to perform
the checks described in « through e above. Plate
tuning cirenit 216 (fig. 49) replaces 215 when
the receiver is operated in the high range of fre-
quencies,

g. Pins 1 and 2 of 1208 (Control Grid and
Cathode of Input Couplery. Tune the receiver to
15 ke Apply an unmodulated 9,985-ke signal to
pin 2 of V208 (fig. 49). Measure the vt voltage at
test jack J237. If no voltage is present, check low-
pass filter FL201 (fig. 49) and coupling capacitor
C274 (fig. 50). Introduce the signal at pin 1 of
V208; if no voltage is present at jack J237, check
the voltages and resistance values at the tube
socket.

h. Pins 1 and 5 of V212 or V213 (Injection
Grids and Plates of Injection Mizers). Apply an
unmodulated 9,985-ke signal to terminal 5 of tube
V212 0r V213 (fig. 49). If rf voltage is not present
at test jack J237, check coupling capacitor (272,
the contacts of switch section 8203\, and plate
tuning circuit 2219 (fig. 49). Perform the follow-
ing test when the low-frequency range is operative
while the high-frequency range is inoperative.
Tune the receiver to 1.500 ke, and use a test fre-
quency of 8,300 ke, to check plate tuning circuit
2220 (fig. 49). If rf voltage is measured at test
jack J237, remove the test signal from pin 5 and
apply a L-volt, 10455-ke unmodulated signal to pin
1 of either tube V212 or V213, If rf voltage now
appears at test jack J237, check crvstal-oscillator
output transformer T217 (fig. 49).

i. Pins 2 and 5 of V211 (Cathode and Plate of
DPhase Inverter). With the receiver tuned to 15
ke, apply a 1-volt, 470-ke unmodulated signal to



pin 5 of tube V211 (fig. 49). Measure rf voltage
at test jack J237. If no voltage is present, check
coupling capacitor C288. Inject the test signal at
pin 2 of V211. If rf voltage does not appear at
J237, check coupling capacitor €289,

j- Pin 1 of V211 and Plug P230 (Control Grid
und Input Cable Plug of Phase Inverter). Apply
a l-volt, 470-ke unmodulated signal to pin 1 of
tube V211. Measure rf voltage at test jack J237.
If no voltage is present, test tube V211 and check
the voltage and resistances of the stage. Insert
the 470-kc signal at phase inverter input cable
plug P230. If rf voltage is not present at jack
J237, check tuning circuit Z218 (tig. 49), switch
section S203B, and coupling capacitor (286, If
the receiver is operative on the low band but in-
operative on the high band, change the frequency
reading of the receiver from 15 ke to 1,500 ke,
change the test signal from 470 ke to 1,995 ke, and
perform the tests described above in « through ¢
above. However, check tuning circuit Z217
rather than Z218 (fig. 49).

k. Pin 5 of V203 or T'est Jack J232 (Plate of
Second Rf Amplifier). Tune the receiver to 1,180
ke.  Apply a modulated 1,180-ke signal to pin 5
or test jack J234 of tube V203 (fig. 53). If no
cutput signal is audible, check the contacts of
switch sections S201(x, S201H, and S201.J, capac-
itor C247 (fig. 51), and rf transformer T214 (fig.
50). When the receiver is inoperative over only
part of its tuning range, perform similar tests at
the following frequencies: 680 ke, 370 ke, 180 ke, 90
ke, 40 ke, and 20 ke, Tune the receiver and the sig-
nal generator to each frequency successively. Be
sure that the automatic rf band-switching system
connects the proper capacitor and transformer
combination for each band. Refer to figures 49, 50,
and 51 for the location of parts mentioned in the
remainder of this paragraph. When the test is per-
formed at the 680-kc frequency, check capacitor
(246 and transformer T213; at 370 ke, capaci-
tor C245 and transformer T212; at 180 ke, capaci-
tor (244 and transformer T211; at 90 ke, capacitor
(€243 and transformer T210; at 40 ke, capacitor
(242 and transformer T209; and at 20 ke, capaci-
tors C240 and (241, and transformer T208.

l. Pin 1 of V203 (Control Grid of Second Rf
Amplifier). With the receiver tuned to 1,180 ke,
apply a modulated test signal of the same fre-
quency to pin 1 of tube V203 (fig. 53). If no out-
put signal is heard, test tube V203 and check the

stage for proper voltage and resistance measure-
ments.

m. Pin & of V202 or Test Jack J232 (Plate of
First Rf Amplifier). While the receiver is tuned
to 1,180 ke, inJect a modulated test signal of the
same frequency at pin 5 of tube V202 (fig. 53). If
no output is audible, check the contacts of switch
sections 82011 and S201F, capacitor (235 (fig.
51), tuning circuit Z214 (fig. 49), and coupling
capacitor (237 (fig. 54). If the receiver is inop-
erative over a part of its tuning range, check the
individual tuning circnits as. described in % above
for the second rf amplifier stage. Consult figures
49, 50, and 51 for the location of parts mentioned
in the remainder of this paragraph. At the 680-ke
frequency, check capacitor (234 and tuning cir-
cuit Z213; at 370 ke, capacitor C233 and Z212;
at 180 ke, capacitor ("232 and Z211; at 90 ke, ca-
pacitor (231 and Z210; at 40 ke, capacitor €230
and Z209; and at 20 ke, capacitors C228 and C229,
and tuning circuit Z208.

n. Pin 1 of V202 or Test Juck J231 (Control
Grid of First Rf Amplifier). Check tube V202
(fig. 53) and its associated circuits as described for
V203 in 7 above.

0. Balanced Antenna Input Circuit (Receptacle
J106). Ground one contact of ANTENNA BAL-
ANCED 125 OHM receptacle J106 (fig. 7). Con-
nect the 1,180-ke output of the signal generator
to the remaining contact. If no signal is audible,
check coupling capacitor C224 (fig. 54) ; switch
sections S201A, S2011, and S201D); coaxial con-
necting cables; and antenna input bypass capaci-
tor C106 (fig. 72). Be sure that antenna relay
K101 (fig. 72) is not activated. If an antenna
circuit for a particular band is defective, check
the coupling resistor that connects the antenna
transformer for that band to its succeeding tuned
circuit. At a frequency of 1,180 ke, check antenna
transformer T207 (fig. 49), capacitor C212 (fig.
51), resistor R209 (fig. 51), tuned circuit Z207
(fig. 49), and capacitor (223 (fig. 51). Refer to
figures 49, 50, and 51 for location of parts men-
tioned in the remainder of this paragraph. At
680 ke, check transformer T206, capacitors C210
and C211, resistor R208, tuned circuit Z206, and
capacitor (222 ; at 370 ke, check transformer T205,
capacitors (208 and (209, resistor R207, tuned
cireuit Z205, and capacitor C221; at 180 ke, check
transformer T204, capacitors C206 and C207, re-
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sistor R206, tuned circuit Z204, and capacitor
(220 ; at 90 ke, check transformer T203, capacitors
C204 and €205, resistor R205, tuned circuit Z203,
and capacitor ('219; at 40 ke, check transformer
T202, capacitor ("203, resistor R204, tuned circuit
72202, and capacitor C218; at 20 ke, check trans-
former T201, capacitors ("201 and (202, resistor
R203, tuned circuit Z201, and capacitors C216 and
217,

p. Unbalanced Antenna Input Circuit (J105).
When the balanced antenna input circuits func-
tion properly, while the unbalanced circuits are
inoperative, check ANTENNA UNBALANCED
input recéptacle J105 (fig. 7), capacitor C105
(fig. 72), antenna relay I{101, coaxial connecting
cable, and switch section S201C. Test the unbal-
anced input in the same manner as for the bal-
anced circuits (o above) excluding switch sections
S201A and S201B, and the primary windings of
transformers 1201 through T207.

107. Vfo Subchassis Tests

Warning: Do not remove the sealed covers from
the vfo tuning circuits or oven unless retuning and
resealing equipment 1s available.

a. Pins 5 and 1of V702 (Plate and Control Grid
of Buffer). Tune the receiver to 15 ke. Apply
a 1-volt, unmodulated 470-ke test signal to pin 5
of tube V702. Measure rf voltage at test jack
J237. If no voltage is present, check the coaxial
connecting cable. Inject the 470-ke test signal at
pin 1 of tube V702. If no rf voltage appears at
jack J237, test tube V702, and check the voltage
and resistance of the stage circuits. ]

b. Pins 5 and 1 of 1701 (Plate and Control Grid
of Vfo). Apply the 470-ke test signal to pin 5
of tube V701. If rf voltage is not present at test
jack J237, check coupling capacitor C711 (fig. 58).
Apply the test signal to pin 1 of V701. If no rf
voltage appears at J237, test tube V701, and check
the voltage and resistances at its pin sockets.

108. DcResistances of Transformers and Coils

The dc resistances of the transformer windings,
relay windings, and coils in Radio Receiver R-
389/URR and in Power Supply PP-621/URR, as
measured with an ohmmeter (such as that incor-
porated in Multimeter TS-352/17), are listed be-
low. The resistances were measured with the
subchassis removed from the main frame.
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a. Radio

Receiver R-389/URR.

Part No. ‘ Terminals

FL201..____ -3 . 1.2
Kiol. . _____| 1-2.________ . ____..___ 17
K201__ ____ .V 1-10__ . . ___ . _ .. ____._ 20K
L286________|_. . 8
L2294 .. 8
L295 .. 8
L3004 ... 20
T201_._.____ 1-8 .. 13

2-4_ ... 6
T202 ... ____ 1-8 .. 15

2-4 ... 3.5
T203.__.___. 1-8. . 16

-4 ... 2.5
T204_ ... ____ -3 . ... 125

2-4. ... 2.8
T205_______. 1-8. .. 5.5

2-4 . 1
T206. _____ 1-8 o 1.8

2-4 .. Less than 1
T207.__. . ) S 1.2

Q-4 .. Less than 1
T208 . 1-3..___._ e 13.5

2-4_ ... 17.5
T209___ ____ -3 .. 16

2—4 .. 3.4
T210. . ____. 1-8 o 16.5

2-4 .. 3
T211_______. 1-8 . . 12.5

2-4_ ... 2.3
T212 | 1-3. ... 5.5

2-4_ ... 1.8
T213. | 1-3. . 1.8

24 . Less then 1
T214_.____ DR e S 1.2

2-4_ ... Less than 1
T215_ ... ... J237tognd. . _____________ 1

Pin 20of V206 to R267 . . _ . __ Less than 1
T216_ | 21 .. Less thanh 1

1-8. o Less than 1
217 | .. Less than 1
T218. .. .| J223toJ224 _  __________ 2.2

1=5 . oo 5
Z201. .. _____ 1-8 e 13.5
2202 | ool 16
2203 .-l ___ S 16
2204 . _|__ il 12
2205 . oo 5.5
2206 | il 2
2207 | e 1.3
2208 ____|___._ R 13.5
7209 ____|____ [ _116.5
2210 |- 16
/73 1 S L 13
7212 e e e m e 5.5
2213 | .. 2
2214 . e 1.2
2215 | ... Less than 1
2216 . Less than 1



a. Radio Receiver R-389/U RR—Continued

a. Radio Receiver R-389/U RR—Continued

Part No. N Terminals Ohms Part No. \ Terminals Ohms
i
7217 .. D e Less than 1 K602 . .__._ L 17
2218 ... \ __________________ I 1 L601 .. .. 90
2 AR Less than 1 T601-603____| 1-2_ - 900
7220 | e Less than 1 34 e eeae- 27
T401________ [ 60 56 - 31
| B4 o 60
56 e eeioaen 450 T
L501 oo 7 b. Power Supply P-621/URRE.
L502. ... s 45 , prty /
L5603 ___ .- [, [, 7 . | .
T501. . . A Less than 1 Part No. | Terminals - Ohms
‘ 37 . I ____| Lessthan 1 \
b 8-10. e \ Less than 1 T801. .- 1-2 e Less than 1
l 4-10_ - i Less than 1 34 oo Less than 1
| 5-10. oo ‘\ Less than 1 810 . o ioea- Less than 1
6-10_ . oo - _\ Less than 1 BT e 50
T502-505_ .| 2-9- - - ---- B Less than 1 o
3-7 - . - \ Less than 1
3-10.. .-~ SRR ----| Less than 1 109. B+ Voltage Distribution
4-10. o e Less than 1 fio. 87
5-10_ . ______ I -.-_| Less than 1 . (fig. )
610 oo Less than 1 The input voltage from the power line to the
810 oo R Less than 1 power supply is controlled by FUNCTION switch
T506...---- }_3 ---------------------- {JCSS than 1 S107. In addition, this switch also controls the
4—6__;;" 1.2 application. of B+ to the various circuits, with
D R E o . 5 the exception of variable frequency oscillator
7503 __ T TR .| 65 V701. B+ 1s always connected to the vfo, so that
7502 .. \ C532Vtthgh coil to pin 7 | 2 the temperature of the.parts will remain constant.
of V508. h s .
Pin 7 of V508 through coil | Less than 1 i[n tdeBl_\{_/IGcl and .AGC FO(Silt]Oll? Off ‘Sl'O‘, regu
\ to ground. | at-e. voltage 1s applied to a 1 011.cmts of the
FL60L______ ' IN-OUT. oo 50 receiver except the squelch circuit. In the
IN-GND._____ . - | 25 SQUELCH position, B+ is connected to all re-
602 ‘ ??E‘?I\D --------------- i gg ceiver circuits as well as the squelch circuit (sec-
02 oo NI s tion B of V601). Inthe STAND BY position, all
| OUT-GND. L oo B+ circuits except that of the vfo are dis-
K601 o | 4B e | 10K connected.

Section II. REPAIRS

110. Removal and Replacement

Caution: Before beginning any disassembly,
set the FREQ RANGE control to the 15-500 KC
position and turn the FREQ CHANGE control to
the: lowest frequency the counter will register.
Malke a note of the reading on the counter. Turn
the FREQ RANGE control to the 500-1500 KC
position and turn the FREQ CHANGE control
to the highest frequency the counter will register.
Make a note of the reading on the counter. Use
of these readings is necessary when certain of the
subchassis are replaced. Because the 52-turn stop

is lTocated on the vfo chassis, do not turn the FREQ
CHANGE control too high or too low when it is
not mechanically coupled to the vfo tuning shaft.

Directions for removing and replacing the sub-
chassis and various smaller parts of the receiver
for bench-testing and repair are listed in a
through v below. Subchassis mounting screws
have green heads. In most cases they are captive
serews. To free the subchassis, loosen these screws
only until they are free of the main frame. When
replacing the subchassis, the captive screws should
be started one at a time to position the subchassis
properly before tightening them all the way. Co-
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axial plug reference designations are marked on
bands fastened to the cables near the plugs. To
remove a coaxial plug, press the plug slightly and
twist it counterclockwise to release it; then pull
the plug straight out. Where coaxial plugs are
not readily accessible, scissors-type Tube Puller
TL-201, supplied with Tool Set TE—41, can be
used for removal of the plugs. To remove 7-pin
plug P31 (fig. 71) from jack J131, first turn the
metal shield counterclockwise and then pull the
plug. When replacing multicontact plugs, be sure
that the pins are properly alined with the re-
ceptacle contacts, because the pins are easily bent.
When loosening clamp screws, be careful not to
overdraw the screws. Do not tighten clamp
screws too far, because the threads may be strip-
ped. Make sure that the Bristo wrench is fully
inserted into the screw to avoid stripping the slots
in the head.

a. Removal of Front Panel (figs. 69, 70, and
71). To reach to the wiring and parts on the back
of the front panel, proceed as follows:

(1) Remove the top and bottom dust covers
from the receiver.

(2) Disconnect plugs P127, P128, and P129
figs. 70 and 71).

(3) Place wooden blocks under the side plates
of the receiver main frame, in back of
the front panel, so that the panel is clear
of the bench and the receiver is tilted
backwards.

(4) Position the BFO PITCH control at 0.
Position the IF. BANDWIDTH switch
so that the screw in the collar is accessi-
ble.

(5) Make a note of the control positions ((4)
above) and of the FREQ RANGE set-
ting and the FREQ CHANGE dial read-
ing.

(6) Tighten the DIAL LOCK and turn the
FREQ CHANGE to slip the clutch until
the hole in the skirt of the knob is in line
with a set screw. Loosen the set screw.
Remove the FREQ CHANGE knob.
Loosen the set screws in the MOTOR
TUNE and DIAL LOCK knobs. Re-
move the knobs.

(7) Loosen the set screws in the couplers (be-
hind the panel) for the BFO PITCH
and IF. BANDWIDTH controls. Pull
the shafts forward to disengage them
from the shafts on the subchassis.
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(8) Remove the eight flat-head panel mount-
ing screws. Carefully pull the panel
straight out to clear the control shafts,
and lay the panel face down in front of
the main frame.

Caution: Do not allow the main frame
to drop on the panel-mounted switches,
and handle it carefully to prevent break-
ing wires and switch contaets.

b. Replacement of Front Panel. To replace the
front panel, proceed in the reverse order of re-
moval; be sure that the extension on the FREQ
RANGE shaft is seated properly.

¢. Removal of If. Subchassis (fig. 70).
move the if. subchassis, proceed as follows:

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

(2) Rotate the IF. BANDWIDTH control
so that the clamp that secures the control
shaft behind the panel is accessible.
Malke a note of the control setting.

(3) Set the BFO PITCH control at 0.

(4) Loosen the clamp set screws on the IF.
BANDWIDTH and BFO PITCH con-
trol shafts, and uncouple the shafts by
pulling outward on the control knobs.

(5) Disconnect coaxial connectors P112,
P225, and P226 from J512, J525, and
J526.

(6) Disconnect plug P117 from J517.

(7) Loosen the three green color-coded cap-
tive screws, one at the front-center of the
subchassis and two at the rear corners.

(8) Lift the subchassis straight up from the
receiver. Do not disturb the positions of
the BFO PITCH and IF. BAND-
WIDTH tuning shafts after the sub-
chassis is removed from the receiver, un-
less necessary for performing tests.

d. Replacement of If. Subchassis. To replace
the if. subchassis, follow the removal procedure
(c above) in reverse order. Before recoupling the
IF. BANDWIDTH and BFO PITCH control
shafts, be sure that the controls are set at the
position noted during removal. Check the cali-
bration of the bfo (par. 126).

e. Removal of Rf Subchassis (fig. 70). To re-
move the rf subchassis, proceed as follows:

(1) Remove coaxial connectors P209, P210,
and P211 (fig. 71) from J109, J110, and
J111 on the main frame. Disconnect

To re-
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Figure 69. Front view, front panel removed.

coaxial connector P230 (fig. 71) from
P730 at the vfo. Remove coaxial cables
terminated by P223 and P224 (fig. 70)
from the receiver. Remove P129 from
its jack.

Remove the clamping bar (fig. 71) by
removing the screws. Remove the two
roundhead green screws in the main
frame side panel and the similar screw in
the rear panel.

Remove the front panel as deseribed in a
above.

Remove the if. subchassis as described in
¢ above.

Loosen the captive screws in the base of
the unit. One captive screw is reached
through the hole between tube V213 and
crystal Y201 (fig. 70); the remaining
screws are reached through the holes
marked H202 at the front and rear of the
tuning racks (fig. 70).

(6) Make sure that the coaxial connector
plugs are free to travel through the holes
in the main frame. Pull the rf subchassis
slightly forward to disengage the vfo
coupling, and lift the subchassis straight
up.

f. Replacement of Rf Subchassis. To replace
the rf subchassis, proceed as follows:

(1) Coat the Oldham coupler flange (fig. 64)
lightly with grease and replace the
notclied coupling washer on the flange.

(2) Obtain the aid of a second person to pull
coaxial cables completely through the
holes in the main frame.

(3) Follow the removal procedure in reverse
order (e above).

g. RRemoval of Rf Amplifier Subassembly (fig.
71). Loosen the four green captive screws located
at the subassembly corners. Carefully lift the sub-
assembly straight out from the rf subchassis.

h. Replacement of Rf Amplifier Subassembly.

107



To replace the rf amplified subassembly, follow
the removal procedure (g above) in reverse order.

i. Removal of Af Subchassis (fig. 71). To re-
move the af subchassis, proceed in the following
manner :

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

(2) Disconnect plugs P119 and P120 from
J619 and J620.

(3) Loosen the three green captive screws,
one at the front end of the subchassis and
two at the rear corners.

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

j. Replacement of Af Subchassis. To replace
the af subchassis, follow the removal procedure
(¢ above) in reverse order.

k. Removal of Power Supply PP-621/URR
(fig. 71). To remove Power Supply PP-621/
URR, proceed in the following manner:

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

(2) Disconnect large connector P118 from
J818 (fig. T1).

3+ Loosen the two captive screws (HS02)
{fig. 62) accessible through holes indi-

LR
susCHASSSS

ippre vess

cated by arrows marked MTG SCREWS
INSIDE.

(4) Loosen the green captive screw located
in the corner of the subchassis near tube
V802.

(5) Remove the four screws that secure the
power transformer to the side of the main
frame. These screws are 74 inch long;
make sure that only these screws are
used when replacing the subchassis.

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

l. Replacement of Power Supply PP-621/
URR. To replace the power supply subchassis,
follow the removal procedure (& above) in reverse
order. When tightening the retaining screws,
start the screws in the following order: the two
hidden screws, the one captive screw, and then the
four 7/16-inch screws.

m. Removal of Vfo Subchassis (fig. 71). To
remove the vfo subchassis, proceed as follows:

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

(2) Disconnect plug P731 and coaxial con-
nector P230 from J131 and P730. Note

TMO558f

Figure 70. Top view, dust cover and shield removed.
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Figure 71.

that 731 has a locking device which
must be rotated before removal of plug.
Rotate the FREQ CHANGE control
until the ridge in the Oldham coupler

flance mnearest the vfo subchassis is
vertical.
Note. If synehronization of the vfo tuning

shaft and FRIEQ CHANGE control is to be main-
tained, do not disturb the position of the shaft
during the succeeding steps or after the vfo
subchassis  has  been removed from the
receiver.

Loosen the four green captive screws 1n
the front mounting bracket of the =ub-
chassis, and loosen the green color-coded
captive serew in the rear bracket.
Carefully remove the subchassis from the
receiver; lift it straight up to disengage
the coupler and then tilt it slightly to
clear the receiver. The floating disk =
held in place by a coating of grease: tuke
steps to avold its Joss.

n. Replacement of Vio Subchassis.

A-F SUBCHASSIS

P230

PR
VFO évacuassas

~+ BAND~SWITCHING MOTOR
: POWER SUPPLY -

TMESSE2

Bottom view, dust cover removed,

To replace

the vfo subchassis, proceed as follows:
(1) If the vfo tuning shaft was disturbed

while the subchassis was being removed
from the receiver or if a new vfo is to
be installed, synchronize the shaft as de-
scribed in paragraph 120.

(2) If the position of the tuning shaft has

not been changed. follow the removal
procedure (2 above) in reverse order.

0. Removal of Band-Switching Motor Power
Supply (fig. 71). To remove the band-switching
motor power supply, proceed as follows:

1

i

(

o~~~

84

co

)

Remove the bottom dust cover of the
receiver.

Disconnect plug 116 from J422.
Remove the two roundhead serews which
hoid the power supply to the mair frame
side puanel, and remove the two similar
which located between the

SCrews are

power supply and vio.
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(4) Lift the unit straight out of the receiver.

p. Replacement of Band-Switching Motor
Power Supply. To replace the band-switching
motor power supply, follow the removal procedure
(o abuve) in reverse order.

q Removal of Antenna Box (fig. 71). To re-
move the antenna box for troubleshooting or
repair, proceed as follows:

(1) Disconnect coaxial connector P209 from
J109, P210 from J110, and P211 from
J111.

(2) Unsolder the leads from the winding of
antenna relay X101 (fig. 72).

(3) Remove the three screws that secure the
antenna box to the back panel of the
receiver.

r. Replacement of Antenna Box. To replace
the antenna box, follow the removal procedure
(¢ above) in reverse order.

s. Removal of Dial Lamps (fig. 69). To remove
dial lamps I 201 and I 202, unscrew the cap which
is mounted on the back of the dial front plate by
turning it counterclockwise. After detaching the
socket, remove the midget lamp from the holder
in the dial plate.

t. Replacement of Dial Lamps. To replace the
dial lamps, follow the removal procédure (s above)
in reverse order.

u. Removal of Tuning Motor Brushes. To re-

JI06

move the brushes from motor B202, unseat the
small spring clamps retaining the rubber gaskets
located near the top of the motor. Remove the
brushes by prying the spring holders out of the
brush receptacles.

v. Replacement of Tuning Motor Brushes. To
replace the tuning motor brushes, follow the re-
moval procedure (% above) in reverse order.

111. Lubrication of Mechanical Tuning Sys-
tem

The only parts of the radio receiver that require
lubrication are the mechanical gear train (includ-
ing the tuning motor gear train, and slug raeks)
and the BFO PITCH control-shaft bearing. The
receiver is lubricated initially at the factory and
should be lubricated thereafter every 6 months
under normal operating conditions. The lubri-
cation interval should be shortened only if need
is indicated by inspection or if abnormal condi-
tions or activities are encountered. When the
equipment is operated in a hot, dry climate, it may
be necessary to lubricate the porous bronze fittings
about twice as often as indicated. It must be re-
membered that overlubrication can cause more
harm than no lubrication. Check the condition of
the mechanical tuning system each time that the
receiver is withdrawn from the case or rack for
servicing. Rotate the FREQ CHANGE control

van—"|

Jios
=) ; ...n =
o

TM 855-83

Figure 72. Antenna boz, interior view.
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LUBRICANTS INTERVAL
MIL-L-7870~LUBRICATING OIL.

GENERAL PURPOSE,

LOW TEMPERATURE 6M-6 MONTHS

MIL-G~-7421-GREASE

INTERVAL — LUBRICANTS
LEAD SCREWS BANDSWITCHING GEAR

ALL TUNING MECHANISM GEARS
CLEAN AND COAT TEETH SPARINGLY.
DISTRIBUTE LUBRICANT EVENLY AND
THEN REMOVE EXCESS. OPERATE
NECHANISM.

MIL-{-7870 BFO PITCH TUNING CONTROL
| OR 2 DROPS; THEN OPERATE

CONTROL .

CLEANING--ONLY SOLVENT,DRY-CLEANING WILL BE USED
TO CLEAN PARTS. BEFORE LUBRICATING CLEAN SURFACES
OF PARTS WITH LINT-FREE CLOTH UIGHTLY DAMPENED

WITH SOLVENT, ORY-CLEANING. DO NOT ALLOW CLEANING
FLUID TO GET ON OTHER PARTS OF RECEIVER.

T™ 835-03

FPigure 73. Lubrication of tuning mechanism, slug racks, and band-switching motor.

manually through its range and check for ease of
operation. Check for lack of lubrication on gears,
bearings, and lead screws; inspect for gritty
grease and oil. Operate the BFO PITCH con-
trol; if operation is rough or uneven, check the
lubrication of the control-shaft bearing. Oper-
ate the MOTOR TUNE control. Check for ex-
cessively noisy operation and proper operation
of the tuning and band-switching motors. Care-
fully listen for changes in motor speed, because
binding of the gear train or bearings will appear
as motor drag.

Caution: Do not attempt to lubricate the sealed
oscillator (vfo), regardless of possible noisy oper-
ation of the unit during tuning. Unstable opera-
tion of the receiver may result.

a. COleaning Before Lubrication. Remove the rf
subchassis in accordance with the instructions con-
tained in paragraph 110e. Use a thin, long-han-
dled brush having medium bristles dipped in
Solvent, Dry Cleaning (SD). Remove dirt, oil,
and grease from the gears, bearings, and lead
screws. Rotate the FREQ CHANGE control to
reach all the gear teeth. After dipping the brush
in solvent (SD), remove the excess fluid to prevent
it from dripping on connecting cables, wiring, or
other electrical parts. Before proceeding with
lubrication, use a clean, dry, lint-free cloth to wipe
all parts.

b. Detailed Lubrication Instructions. Lubri-
cate the gear train and lead screws as indicated in
figure 73. To oil the bearings, dip a length of wire
into the oil to collect a small drop at the end, and
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transfer the oil to the bearing by touching the end
of the wire to the edge of the bearings. Do not use
too much oil. A standard grease gun and a thin
long-handled brush should be used to apply the
grease.

112. Parts Lubricated by Manufacturer
Prior to delivery of Radio Receiver R-389/
URR, the following parts are lubricated by the
manufacturer:
a. Gears and lead screws-—Grease, Aircraft and

Instruments MIL-G-3278 or
Moly G.
b. Bearings—Oil, General Purpose, Low Tem-

perature, Lubricating (OGP), MIL-1-7870.
113. Refinishing

Instructions for touchup painting are given in
paragraph 415, and instructions for refinishing
badly marred panels or exterior cabinets are con-
tained in TM 9-2851, Painting Instructions for
Field Use.

(GL), Alpha-

Sectiors Ill. ALINEMENT AND ADJUSTMENT PROCEDURES

114. Test Equipment and Tools Required for
Alinement and Adjustment

a. Signal Generator. The signal generator
must be an accurately calibrated instrument, such
as Signal Generator TS-588A /U (TM 11-5018),
capanle of producing rf signals within a frequency
range of 15 to 1,500 ke. The attenuator must be
capable of varying the output of the signal gen-
erator over a range of approximately 1 microvolt
to 1 volt.

b. Output Meter. Output Meter TS-585/U
(TM 11-5017) or equivalent should be used when
measuring the rf sensitivity. A vacuum-tube
voltmeter, such as FElectronic Multimeter TS-
50570 ('TM 11-5511), is also required.

c. Voltohmmeter. A voltohmmeter 1s required
for voltage and resistance checks. Multimeter
TS-352/U (TM 11-5527) is suitable for this
purpose.

d. Viem, A vacuum-tube voltmeter that has a
01- to .I-volt ac ange, such as Eiectronic Mui-
timeter ME-6A /U (TM 11-5549), is required for
verforming the regulated-voltage hum adjust-
ment.

e. Variable Autotransformer. A variable auto-
transformer, such as Transformer CN-16/U. is
required for performing the regulated-voltage
hum adjustment.

f. Tools. A bakelite alinement tool is required
for adjusting trimmer capacitors. Any meta)
screwdriver of suitabie size may be used for ad-
justing the transformer cores. The wrench and
the screwdriver supplied with the receiver are re-
quired for adjustments during synchronization of
the tuning shafts.

Note.  Before alining allow the receiver to warm up for
at least 1 hour.
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115. Adjustment of Band-Switching Motor
Control Switch

Synchronize the band-switching motor control
switch switch as follows:

a. Manually tune the receiver to 27 ke.

b. Loosen the clamp screw of the siider on sec-
tion A (fig. 74).

c. Adjust the slider so that it rests between the
segments of bands A and B. Tighten the clamp
screw. Check to see that band switching takes

‘place between 26 and 28 ke for rotation in either

direction of the FREQ CHANGE knob.

d. Tune the receiver to 865 kc.

e. Loosen the clamp screw of the slider on sec-
tion B (fig. 74).

f. Adjust the slider so that it rests between the
segments of bands F and G. ‘Tighten the clamp
screw. Check to see that the band switching takes
place between 860 and 870 ke for rotation in either
direction of the FREQ CHANGE knob.

¢. Make sure that open-circuit conditions exist
between the sliders and associated band segments
by measuring with an ohmmeter.

116. Adjustment of the FREQ CHANGE Slip
Clutch
(fig. 45)

Proper adjustment of the FREQ CHANGE
slip clutch i1s done in the following manner:

a. Operate the tuning motor until the 52-turn
stop engages at either the high or low extremity
of the tuning system.

b. Tighter: the slip-clutch screws until the
FREQ CHANGE knob turns the frequency
counter. Proper adjustment occurs when the knob
slips as the DIAL LOCK is tightened, and nor-
mal manual turning is possible when the DIAL
LOCK is disengaged.
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Figure 7}. Band-switching motor control switch, showing segments and sliders.

117. Adjustment of the Disk Clutch Assembly
(figs. 75 and 76)

The disk clutch assembly is adjusted in the fol-
lowing manner:

a. Toosen the clutch-adjusting nuts (fig. 75).

b. Move the clutch arm mounting post to the
position that permits the gear train to turn when
the MOTOR TUNE switch is operated. The
clutch arm mounting post is positioned correctly
when there is the least binding as the FREQ
CHANGE knob is turned manually and when

there 1s no excessive slippage as the tuning motor
1s used.

118. Regulated-Voltage Hum Adjustment

If objectionable hum is noted in the output of
the receiver, adjust the regulated voltage for
minimum hum as follows:

a. Be sure that switch S801 is in the 115-volt
position (fig. 71).

b. Connect Power Cable Assembly CX-1358/U
between the receiver and a variable autotrans-
former, such as Transformer CN-16/U.

c. Connect Multimeter TS-352/U, set at 100-
to 200-volt ac range, across the output of the auto-
transformier.

d. Connect Electronic Multimeter ME-6A /U,
set at .01 to .1-volt ac range, between B+ 180 V DC
jack J601 (fig. 60) and ground.

Warning: Avoid contact with the B+ 180 V
DC jack when the receiver is turned onj; the
high voltage present at this jack is dangerous.

e. Be sure that the receiver is grounded; then
connect the autotransformer to 115-volt, 60-cycle
source.

f. Check to see that switch S801 on Power Sup-
ply PP-621/URR is set at the 115V position; then
turn on the receiver and allow it to warm up.

g. Adjust the autotransformer for an accurate
115-volt line-voltage indication on Electronic
Multimeter ME-6A /U.

h. Insert the screw driver in the slot of HUM
BAL control R614 (tig. 81), accessible through
the right side plate of the main frame, and adjust
for minimum indication on Klectronic Multimeter

ME-6A/U.

119. Checking Mechanical Synchronization

Before starting to aline the receiver, check the
synchronization of the dial and tuning slug racks
as described in ¢ through f below. Refer to figure
77 for the locations of the various slug racks.

a. Tune the FREQ CHANGE control to 14.0
ke on the dial.

b. Carefully measure from the top of the vfo
output circuits slug rack to the top of the lead-
screw bearing retainer bar (fig. 78). This dis-
tance should be exactly 1.656 inches at both ends
of the slug rack.

c. Measure from the top of the injection mixer
circuits slug rack to the top of the lead-screw
retainer bar. This distance should be exactly .656
inch.

d. Tune the FREQ CHANGE control tc 28.8
ke on the dial.  Check to see that the band A\ slug
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Figure 77. Location of rf alinement adjustments.

rack is at the extreme top of its travel on its two
lead screws. To do this, turn the FREQ
CHANGE control a few turns in each direction
from 28.8 ke. As the control is turned in each
direction, the band A slug rack should start to go
downward.

e. Check the dial settings at- which the re-
mainder of the slug racks should be at the top of
their travel as shown in (1) through (6) below.

(1) Check band B slug rack at 57.8 ke.
(2) Check band C slug rack at 123.8 ke.
(3) Check band F slug rack at 219.0 ke.
(4) Check band D slug rack at 253.0 ke.
(5) Check band E slug rack at 521.0 ke.
(6) Check band G slug rack at 545.0 ke.

f. If one or more of the slug racks are not at
the positions given in a through e above, follow
the instructions in paragraph 120 for synchroniz-
ing the tuning system.

120. Synchronization of Tuning System

To perform the synchronizing operations given
in @ through 4 below, first remove the rf subchassis
from the main frame (par. 110¢). To check that
any slug rack is at the top of its travel, pass a stiff
wire through the holes provided in the front and
rear chassis plates, through the larger hole in the
slug rack slide that travels on the lead screw, and
through the small hole in the shaft of the lead
screw (fig. 78).
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a. Vio and Mizer Circuits.
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{1
(2)

\

/\
—

(6)

Set the tuning indicator to 14.0 ke.
Loosen the clamps on the four lead screws
for the injection mixer circuits and the
vfo ontput circuits. Remove the locking
keys, clamps, and gears. Refer to figure
77 for the location of the proper slug
racks.  Figure 79 identifies the parts to
be loosened or removed.

With a screwdriver, turn the two lead
screws that drive the vfo output slug rack
until the rack is 1.656 inches down from
the top of the lead-screw retainer bar
(fig. 78). Measure the distance carefully
at each end of the slug rack.

Replace the vfo slug rack gears and
clamps, insert the locking keys, and
tighten the clamps.

Set the rack for the injection mixer in
the same manner as described in (3)
above; carefully measure .656 inch down
from the retainer bar.

Replace the injection mixer slug rack
gears and clamps, insert the locking keys,
and tighten the clamps.

b.

d.

Figure 79.

Band A Slug Rack.

(1) Set the frequency indicator dial at 28.8
kc.

Loosen the clamps and remove the two
lead-screw gears for band A slug rack
(fig. 77).

Manually turn the two lead screws until
the rack is at the top of its travel; use the
alining-wire method described at the be-
ginning of this paragraph as a check.
Replace the gears and locking keys and
tighten the clamps for the front and rear
lead screws while the alining wires are
still in place.

Remove the alining wires from the lead
SCrews.

(4)

(5)

 Band B Stug Rack.

(1) Set the frequency indicator dial at 57.8
ke.

(2) Perform the procedure given in 5(2)
through (5) above for the band B slug
rack.

Band O Slug Rack.

(1) Set the frequency indicator dial at 123.8
ke.

(2) Perform the procedure given in 5(2)
through (3) above for the band C slug
rack.

. Band D Slug Racks.

(1) Set the frequency indicator dial at 253.0
ke.

Y1 855-80

Scctional view of slug-rack lead screw drive
assembly.



(2) Perform the procedure given in b5(2)
through (5) above for the band D slug
rack.

f. Band E Slug Rack.

(1) Set the frequency indicator dial at 521.0
ke on the low range.

(2) Perform the procedure given in b(2)
through (5) above for the band E slug
rack.

g. Band F Slug Rack.

(1) Set the frequency indicator dial at 219.0
ke.

(2) Perform the procedure given in 0(2)
through (5) above for the band F slug
rack.

h. Band G Slug Rack.

(1) Set the frequency indicator dial at 345.0
ke on the low range.

(2) Perform the procedure given in &(2)
through (5) above for the band G slug
rack.

i. Variable-Frequency Oscillator. Before per-
forming the operations described in (1) through
(5) below, refer to the caution at the beginning of
paragraph 110. To synchronize the vfo, proceed
as follows:

(1) Remove the vfo subchassis without un-
plugging ‘the connecting cables (par.
110m).

(2) Turn the FREQ CHANGE knob to ob-
tain the lowest frequency reading as
noted under the caution in paragraph 110.

(3) Manually turn the Oldham coupler flange
on the vfo shaft counterclockwise until
the 52-turn stop mechanism prevents
further rotation.

(4) Replace the vfo chassis (par. 110n) ; be
careful that the two parts of the Oldham
coupler fit together properly. It may be
necessary to rock the FREQ CHANGE
control slightly to engage them.

(5) After the vfo chassis is replaced, the
frequency indication, when the FREQ
CHANGE control is rotated to the low
stop, should be the same as that previously
noted.

(6) If the lowest frequency reading on the
frequency counter is not known, syn-
chronize the vfo as follows:

(a) Remove the vfo subchassis without
unplugging the connecting cables (par.
110m).

(b) Set the FREQ CHANGE control for
a dial reading of exactly 15 ke.

(¢) Turn the Oldham coupler flange
counterclockwise until the 52-turn stop
prevents further rotation.

(d) Insert a length of wire between V702
and its shield. Connect the other end
of the wire to the antenna input of
of another receiver, such as another
Radio Receiver R-389/URR. Tune
the second receiver to exactly 470 kc;
with its bfo on and its bfo pitch control
set at zero.

(e¢) Turn the vfo shaft clockwise until the
output of the vfo is zero beat in the
receiver.

(f) Replace the vfo subchassis (par. 110n).
It may be necessary to rock the FREQ
CHANGE control slightly to permit
the parts of the Oldham coupler to fit
together properly.

121. Alinement of 455-kc If. Stages

a. Turn on Signal Generator TS-588A /U and
allow it to warm up to its stabilized condition.
Connect it between the control grid (pin 1) of
second mixer tube V205 and ground.

b. For an output meter, connect a vtvm
(vacuum tube voltmeter) (such as Electronic
Multimeter TS-505,/U) between DIODE LOAD
terminal 15 of the rear terminal strip (fig. 7) and
ground. Set the function switch of the vtvm for
negative dc polarity at terminal 15.

c. Set the IF. BANDWIDTII switch to the
.1 KC position, RF GAIN control to 10, and
BFO switch to OFF. Remove vacuum tube V210
from its socket to disable the 10455-kc crystal
oscillator during alinement of the if. stages. Turn
the FUNCTION switch to MGC and allow the
receiver to warm up for several minutes.

d. Tune the signal generator to 455 k¢ (un-
modulated) ; then adjust its frequency control for
peak indication on the vtvm. To obtain a peak
indication, it may be necessary to set the attenu-
ation of the signal generator for high amplitude
output signal (8 volts). If an indication on the
vtvm is obtained, proceed with e below. If an
indication is not obtained, perform the procedure
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Figure 80. If. subchassis, location of tubes and trimmers.

outlined in (1) below and, if necessary, (2)
below, to secure approximate alinement before
proceeding with ¢ below.
(1) With the signal generator tuned to 455

ke and set for full output, turn the re-
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ceiver IF. BANDWIDTH switch to the
8 KC position. If the output indica-
tion is not yet obtained, proceed with
(2) below. If the output is obtained,
adjust the cores of transformers T506
through T501 (fig. 80) and T218 (fig.
77), in that order, for peak indication
on the vtvin. Set the IF. BANDWIDTH
switch at the next lower position and re-
peat the adjustment of the transformer
cores for peak output. Repeat this pro-
cedure for each setting of the IF. BAND-
WIDTH switch until peak putput is
obtained at the .1 KC position of the
switch ; then proceed with (e¢) below.
Note. The frequency of the tuned circuits
will decrease as the slugs are screwed farther

into the coils, and will increase as the slugs are
withdrawn.

(2) It should be necessary to perform the

procedure outlined in (@) through (e)
below only when the transformer cores
have been displaced greatly from their
normal positions within the coils. Set
the IF. BANDWIDTH switch to the 2
KC position, and proceed as follows:

(a) Tune the signal generator to 455 ke
and set it for maximum output. Re-
move sixth if. amplifier tube V506
(fig. 80) and wrap a thin wire around
pin 1 (control grid). Replace the tube
and connect the other end of the wire to
the signal generator output.

(&) Adjust the cores of transformer T506
for peak indication on the vtvm.

(¢) Connect the signal generator output
to fifth if. amplifier V505 in the same
manner as described in (a) above, and
adjust the cores of transformer T505
for maximum output.

(d) Repeat the above procedure for each
remaining set of if. tubes and trans-
formers in the following order: V504
and T504, V503 and T503, V502 and
T502, V501 and T501, and V205 and
T218.

(e) Set the IF. BANDWIDTH switch to
.1 KC position and proceed as outlined
in e below.

e. Connect the signal generator output to the
control grid (pin 1) of V205 and set it to 455 ke.
While adjusting the attenuator of the signal gen-



erator to maintain an output of approximately 6
volts, as indicated on the vtvm, carefully tune the
signal generator to the exact frequency required
to obtain a peak output indication on the vtvm.
Do not disturb this frequency setting while carry-
ing out the procedures outlined in f, ¢, and % be-
low. Check the setting repeatedly during these
steps to be sure it has not been changed.

f. Set the IF. BANDWIDTH switch to the 2
KC position.

g- Adjust the cores of transformers T506, T505,
T504, T503, T502, and T218, in that order, for
peak output indication, while continuously adjust-
ing the attenuator of the signal generator to main-
tain an indication of approximately 6 volts on the
vtvm. Repeat these adjustments until no further
increase in output is noticeable.

h. Change the setting of the IF. BANDWIDTIIL
switch to the 8 KC position, and adjust the cores
of transformer T501 for maximum output. Re-
peat the adjustment of the cores until no further
increase in output can be produced.

/. Return the ITF. BANDWIDTH switch to the
.1 KC position.

7. Adjust the output of the signal generator for
an indication of 6 volts on the vtvm. While de-
tuning the signal generator in one direction from
the 455-ke point, adjust the attenuator to multiply
the output by 1,000. Continue to detune the signal
cenerator until the vtvm indicates 6 volts.

%. Adjust the phasing capacitor in crystal filter
Z501 for a minimum indication on the vtvm.
Mark the location of the capacitor slot.

l. Tune the signal generator to the other side
of 455 ke until the vtvm again indicates 6 volts.

m. Again adjust the phasing capacitor in Z501
for a minimum indication on the vtvm and mark
the position of theslot. Set the capacitor halfway
between the two marks. To avoid possible incor-
rect indications caused by passing through mini-
mum or maximum capacitance, note that the two
settings for minimum output must be less than
45° apart.

n. With the IF. BANDWIDTH switch in the
.1 KC position, tune the signal generator to obtain
peak output. Set the IF. BANDWIDTH switch
to the 1 KC position. Adjust the core of the tun-
ing coil in crystal filter Z501, until the frequency
indication required for obtaining peak output
with the IF. BANDWIDTH switch in 1 KC posi-
tion corresponds exactly with the frequency in-
dication required for peak output with the IF.

BANDWIDTH switch in the .1 KC position.
Retune the signal generator, and alternately
change positions of the IF. BANDWIDTH
switch as required to complete this adjustment.

o. Set the IF. BANDWIDTH switch to the .1
KC position, and tune the signal generator for
maximum output as described in e above. 1o not
disturb this frequency setting during the adjust-
ment of the age tuning circuit as instructed in p
through » below.

p. Disconnect the vtvin lead from terminal 15
of the rear terminal strip, and connect it to ter-
minal 4 of the rear terminal strip (fig. 7).

ACCESS MOLE
FOR C528

REie

TMBSS -~ 102

Figure 81. Components behind left side of main frame.

q. Set the FUNCTION switch to AGC, and the
IF. BANDWIDTH switch to the 2 KC position.
Insert vacuum tube V210 into its socket.

7. Adjust the core of Z503 for a maximum volt-
age indication on the vtvm, while adjusting the
attenuator of the signal generator to maintain a
peak indication of approximately 2 volts. When
this adjustment is completed, disconnect the vtvm.

122. Alinement of Rf Subchassis

a. Gleneral. The chart in b below gives the steps
for alining the vfo, the injection mixer, and the
output coupler circuits. Connect Iflectronic
Multimeter ME-6A /U between test jack J237 and
ground. Set the meter to measure rf volrage.
Follow the steps in the order given. Figure 77
shows the location of the parts to be adjusted.
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b. Alinement of Vfo, Injection Mixers, and Output Coupler.

Circuit Step | g AsthFERg?k o Tunereve | 4 djust Procedure
Vfo output circuits_ ____ 1| 15-500_____ 15 L274 | For steps 1 through 4, adjust for maximum indication
on vtvm.,
2 | 500-1500___ 500 L272 | Repeat these steps until no further increase in vtvm
indication is obtained.
3 15-500__ ___ 500 | L1275
4 | 500-1500___ 1, 500 | L273
Injection mixers_______ 5| 15-500_.___ 15 . _______ Position L300 and L302 slugs approximately % inch
‘ | above slug rack.
6 | 156-500.___. 15 . L301 | For steps 6 through 9, adjust for maximum indication
3 i on vtvm,
7 1 500-1500___; 500 ' L303 | Repeat these steps until no further increase in vtvm
, i indication is obtained.
8 | 500-1500___| 1, 500 L302
9 | 15-500_____ ; 500 L300
Output coupler_ . ._____ 10 | 15-500.____ l 15 . | Position L276 and L278 slugs approximatgly % inch
! above slug rack.
11 | 15-500.__ 15! 1277 | For steps 11 through 14, adjust for maximum indica-
tion on vtvm.
12 | 500-1500._._ 500 L1279 | Repeat these steps until no further increase in vtvm
indication is obtained.
13 | 500-1500___| 1,500 L278
14 | 15-1500____ 500 L276

Note. During the remaining procedures in this para-
graph, set the IF. BANDWIDTH switch to-the bandwidth
indicated on the RF BANDWITH indicator whenever the
frequency of the receiver is changed.

c. First Mizer Output Transformer T216 (fig.
87).

(1) Set the FUNCTION switch to MGC, RF
GAIN control to maximum, FREQ
RANGE switch to 500-1500 KC, and
BFO switch to OFF. Tune the receiver
to 1500 ke.

Connect a vtvm to measure the dc volt-
age between DIODE LLOAD terminal 15
or 16 and ground on the rear terminal
strip (fig. 7). The meter should be set
to measure approximately 5 volts. Set
the function switch of the meter to meas-
ure negative polarity at terminal 15 or
16.

Set the signal generator to approximately
1500 ke, and connect its output to the
ANTENNA BALANCED 125 OHM in-
put jack.

Tune the signal generator for peak in-
dication on the vtvm, and adjust the out-
put attenuator of the signal generator to
keep the vtvm indication below 5 volts.

(2)

(4)
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(5) Alternately adjust primary trimmer ca-
pacitor C251 and the slug of secondary
coil L285 to obtain a peak indication on
the vtvm.

Caution: There is high voltage on the
trimmer capacitor. Use a nonmetallic
screw driver for adjusting this capacitor.

d. Second Mirer Output, Transformer T2I8
(fig. 77). Follow the procedure described in ¢
above; adjust the slug of transformer T218 (in-
stead of T216) to obtain a peak indication of vtvm.

e. 10455-ke Crystal Oscillator, Transformer
7217 (fig. 77).

(1) Connect a vtvm to measure the rf volt-
age at test jack J237.
Remove the clamping bar (fig. 71) to
reach the slug of secondary coil L297, and
adjust for a peak indication on the vtvm.
Disconnect the vtvm from J237. Con-
nect and adjust the vtvm as described in
b(2) above.
Set the FUNCTION switch to MGC, the
RF GAIN control to 10, and the FREQ
RANGE switch to 500-1500 KC. Tune
the receiver for a dial reading of 1,500
ke.

(2)

(3)

(4)



(5)

(6)

(7)

f- Bf
(1)

(2)
(3)

(4)

(5)

(6)

Set the signal generator to approxi-
mately 1,500 ke, and connect the genera-
tor output to the receiver ANTENNA
BALANCED 125 OHM input jack.
Tune the signal generator for peak indi-
cation on the vtvm, and adjust the out-
put attenuator of the signal generator to
keep the vtvin indication below 5 volts.
Adjust the slug of primary coil L296 to
obtain a peak indication on the vtvm.
Stages.

Set the FUNCTION switch to MGC and
the RF GAIN control to 10.

Leave the vtvm connected as indicated in
d above.

If preliminary adjustments are unneces-
sary, connect the signal generator output
to the receiver ANTENNA BAL-
ANCED 125 OHM input jack.

Note. Refer to the appropriate technical
manual for the signal generator for the proper
method of matching the impedance of the sig-
nal generator and receiver.

If preliminary adjustments are necessary
because of extreme misalinement, connect
the signal generator through a .01-micro-
farad (uf) capacitor in series with a
10,000-ohm resistor, to the jack points
listed in column 5 of the chart ((8) be-
low) in the order given, instead of con-
necting it to the antenna input terminals.
Proceed with alinement as directed in (5)
through (8) below. After completing
the preliminary procedure, connect the
signal generator to the antenna input
terminals; then repeat the alinement;
make all the adjustments in the order
listed.

With the FREQ CHANGE control, set
the frequency indicator dial to the set-
tings listed in the first column of the chart
and set the FREQ RANGE switch to
the position indicated in the second
column.

After setting the FREQ CHANGE con-
trol and the FREQ RANGE switch for
a group of adjustments, tune the signal
generator to the frequency listed in the
third column. To obtain the exact re-
quired frequency, tune the signal genera-
tor for a peak indication on the vtvm.

(7) During the alinement procedure, change

the setting of the signal-generator attenu-
ator as required to maintain an output
indication of less than 5 volts.

(8) Proceed with the rf alinement by per-

forming the adjustments in the order
listed in the chart below. Refer to figure
77 for the location of tuning slugs. Refer
to figure 53 for the locations of the test
jacks. Jack J105 isthe ANTENNA UN-
BALANCED jack on the rear panel.

Note. The settings of the FREQ CHANGE
control given in the first column represent the
limits of the bands. When tuning from the low
limit to the high limit in any one band, be sure
that the band-switching motor does not cycle
into the next higher band. For example, when
tuning from 15 kc to 26 ke (band A), any over-
travel past 26 k¢ will cause the band-switching
motor to switch to band B. Should this hap-
pen, tune the FREQ CHANGE control low
enough to restore the band-switching mecha-
nism to band A.

N . Signal genera-
CHANGE BFARNE(}QE. o renuency B o iminary
control switch position| (tune ror'peak put alinement
setting (KC) output) in ke only)

15. . __ 15-500. .- 15 L251 J234
L237 J232

L222 J231

1.203 J235

26.___.__ 15-500.__ 26 L252 J234
1.238 J232

L.223 J231

L201 J105

28 _ ... 15-500___ 28 L254 J234
L.239 J232

L1224 J231

L206 J105

54 ____. 15-500_ .. 54 L.255 J234
L240 J232

L.225 J231

1.204 J105

56_.____. 15-500___ 56 L.257 J234
L241 J232

1.226 J231

L.209 J105

115 _____} 15-500___ 115 1.258 J234
L242 J232

L227 J231

L.207 J105

120______} 15-500___ 120 L260 J234
L1248 J232

L1228 J231

L212 J105
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. . Signal genera-
cuavis | ok IR st |won
setting (KpC) output) in ke put a“{)’;l’g;’m
240__.___ 15-500_._ 240 L261 J234

L244 J232
L229 J231
L210 J105
245___ . __ 15-500___ 245 L263 J234
L245 J232
1.230 J231
L215 J105
500 _____ 15-500___ 500 L264 J234
L246 J232
L231 J231
L213 J105
500 ... .. 500-1300_ 500 1.266 J234
L247 J232
1232 J231
L218 J105
860. .. __ 500-1500_ 860 L267 J234
1.248 J232
L233 J231
L216 J105
870 ____. 500-1500_ 870 L1269 J234
L.249 J232
1.234 J231
1221 J105
1500 _.__ 500-1500. 1500 L270 J234
L250 J232
L235 J231
L219 J105

123. Adjustment of Potentiometer R260
(fig. 49)

Set the FUNCTION switch to MGC. Connect
the vtvm between one of the DIODE LOAD con-
nections on the rear terminal strip and ground.
Apply a 10-me signal between jack J237 and
ground. Adjust the RF GAIN control to keep the
indication on the vtvm below 10 volts. Adjust
R260 for minimum indication on the vtvm.

124. Adjustment of GAIN ADJ Potentiometer
R562

a. Disconnect coaxial connectors P225 and
P226 from J525 and J526, located on the if. sub-
chassis (fig. 70).

b. Connect Signal Generator TS-588A,/U or
equivalent between J525 and the receiver ground
(chassis). Turn on the signal generator and tune
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it to 455 ke. Adjust the attenuator for an output
of 150 uv.

¢. Connect a vtvm, such as Electronic Multi-
meter T'S-505/U, between DIODE LOAD ter-
minal 15 on the rear terminal strip of the receiver
and the receiver ground (fig. 7). Set the func-
tion switch of the meter for measuring —7 volts
dc.

d. Turn the receiver FUNCTION switch to
MGC and the RF GAIN control to 10. Adjust
GAIN ADJ potentiometer R562 (fig. 55) for an
indication of —7 volts on the vtvim. Reconnect
P225 and P226 after completing the adjustment.

125. Adjustment of CARR-METER ADJ Po-
tentiometer R537

The CARRIER LEVEL meter is zero-adjusted
with the CARR-METER ADJ control R537 as
follows: Set the FUNCTION switch at AGC and
rotate the RF GAIN control to its extreme coun-
terclockwise position. Adjust R537 (fig. 55) for
an indication of 0 on the CARRIER LEVEL
meter.

126. Adjustment of Neutralizing Capacitor
C525

Adjust capacitor C525 after alinement of tuning
circuits has been completed, or at any time when
required to obtain minimum bfo signal at IF.
OUTPUT 50 OHM jack J104.

a. Connect an ac vtvm such as Electronic Mul-
timeter ME-6U from jack J104 to ground.

b. Remove Plug P225 (fig. 70) from jack J525.
Ground the center terminal of J525. Use the
shortest possible length of wire.

c. Turn IF. BANDWIDTH switch to 2 KC,
RF GAIN control fully clockwise, BFO PITCH
control to 0, BFO switch to ON, and the FUNC-
TION switch to AGC.

d. Insert a screwdriver that has an insulated
shank through the hole in the left side of the
main frame and engage trimmer capacitor C525
(figs. 56 and 81). Turn the trimmer capacitor to
obtain minimum reading on the ac vtvm,

Caution: The screwdriver for adjusting C525
must be insulated to prevent short-circuiting bare
wires in the if. chassis. A metal screwdriver that
has a length of spaghetti tubing covering the
shank is satisfactory.

e. Remove the ground wire from jack J525, re-
place plug P225, and remove the ac vtvm from IF.
OUTPUT 50 OHM jack J104.



127. Calibration of Bfo

Calibrate the bfo whenever the front panel
or the if. subchassis have been removed and re-
placed. Calibrate it as follows

a. Set the TF. BANDWIDTH at the .1 KC
position, turn the FUNCTION switch to AGC,
and turn the RF GAIN control to 10.

b. Connect a headset or a loudspeaker to the
receiver. Tune the FREQ CHANGE control
until a strong, nonfading signal from an external
source is received, as indicated on the CARRIER
LEVEL meter and heard on the headset. Adjust
the FREQ CHANGE control for maximum indi-
cation on the meter. If a satisfactory signal can-
not be obtained use a signal generator, tuned to
any frequency to which the receiver can be tuned.

c. Set the BFO switch at ON, and adjust the
BFO PITCH control for zero beat; zero beat
should occur at the 0 position of the control. If
the condition is not obtained, loosen the clamp
that secures the control shaft behind the front
panel, and position the knob at 0; then tighten
the clamp.

128. Measurement of Rf Sensitivity

In addition to the test equipment referred to
in paragraph 114, a dummy antenna is required
for this measurement. This consists of a 125-ohm
nonreactive resistor for the balanced antenna in-
put and a 250-puf capacitor for the unbalanced
antenna input.

a. Setting of Front Panel Controls.

(1) Set the IF. BANDWIDTH switch ac-
cording to the following chart:

i set IF.
Band Range ke BANDWITH

to KC
< 15-27 . ... 1
B 2755 . 2
Co .. BS-117_ . 4
D through G_________ 117-1,500_ . ________ 8

(2) Set the FUNCTION switch to MGC.
(3) Set the RF GAIN control to maximum.
(4) Set the BFO switch to OFF.
(5) Set the LIMITER control to 0.
(6) Set the AUDIO RESPONSE control to
MEDIUM.
b. Preliminary Procedure for Measurement of
Am Sensitivity.

(1) Connect Signal Generator TS-588A /U
output in series with dummy antenna
(125-ohm resistor) to the balanced an-
tenna jack.

(2) Adjust Output Meter TS-585,/U controls
for 600 ohms and connect it to LOCAL
AUDIO terminals 6 and 7 on the rear
panel of the receiver.

(3) Set Electronic Multimeter TS-505/U for
negative dc voltage and connect it be-
tween diode terminals 15 and 16, and
ground on the rear panel.

¢. Measuring Sensitivity. The sensitivity meas-
urement should be made at both ends and in the
middle of all bands. These frequencies (and
bands) may be found in the table in paragraph
89.

(1) Using the test conditions in g above, tune
the receiver to the lowest frequency (15
kc), and adjust the signal generator out-
put with no-modulation for a vtvm read-
ing of 7 volts. Adjust the signal genera-
tor frequency control to around 15 ke for
a maximum vtvm indication and readjust
the generator output for 7 volts. Note
and record the reading on signal genera-
tor attenuator dials.

(2) Adjust the receiver audio gain control
for a reading of 1 milliwatt on the power
output meter. Turn the signal genera-
tor modulation on (400 cycles at 30-per-
cent modulation). Adjust the signal
generator attenuator dials and the re-
ceiver’s AUDIO GAIN for a reading of
10 milliwatts. Turn the modulation off
and recheck for I1-milliwatt reading.
Again turn the modulation on and check
for 10 milliwatts. Repeat these checks
until the proper 1 to 10 ratio is estab-
lished.

(3) Note and record the signal generator at-
tenuator reading. This is the sensitivity
figure of the receiver in microvolts.

(4) Tune the receiver to the next higher fre-
quency (midway between 15 and 27 kc)
and repeat the steps in (1) through (3)

Turn to 27 ke and repeat the
procedure.
(5) Use the same procedure ((1) through

(4) above) to check the sensitivity on all

bands up to 1,500 ke.

above.
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Section IV. FINAL TESTING

129. General

This section gives the final performance tests of
the equipment. Repaired equipment meeting
these performance tests will furnish uniformly
satisfactory operation. Allow the receiver to
warm up for a few minutes before making any
measurements.

Warning: The voltages used are sufficiently
high to endanger human life. Every precaution
should be taken by personnel to minimize the
danger of shock. The receiver chassis should be
grounded during these tests.

130. Test Equipment Required

The test equipment required for final testing
of Radio Receiver R-389/URR is listed @ through
g below.

a. Electronic Multimeter TS-505/T.

b. Spectrum Analyzer TS-723/U.

¢. Signal Generator TS-588A /U.

d. Audio Oscillator TS-382A,/U
92684.4).

e. Electron Tube Test Set TV-2/U (TM 11-
2661).

f. Multimeter TS-352/U.

9. Electronic Multimeter ME-6A /U.

(TM-11-

131. Preliminary Checks

Before testing the receiver, perform the fol-
lowing preliminary checks:

a. Check to see that all controls are operative
and that they do not bind.

b. Measure B+ with an electronic multimeter
(such as Electronic Multimeter TS-505,T) with
the positive lead connected to B+ 180VDC jack
J601 (fig. 81) and the negative lead connected to
terminal 9 (marked GND) of rear terminal strip
TB103 (fig. 7). The meter should indicate 180
volts =5 volts.

. Check to see that all tubes and dial lights are
hghted.

d. Check the antenna relay (par. 1060).

e. Check the bfo (par. 127).

132. If. Response

To check the if. response, proceed as follows:
a. Connect Electronic Multimeter TS-505,/U
between terminals 15 and 16 (DIODE LOAD) and
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ground at rear terminal strip TB103 (fig. 7). Set
the vtvin for negative voltage on the 10-volt scale.

b. Connect Signal Generator TS-588A/U to
ANTENNA BALANCED 125 OHM receptacle
J106. Tune the signal generator to a frequency
of 400 ke. Adjust the attenuator for minimum
output.

¢. Set the IF. BANDWIDTH switch to the
.1 KC position.

d. Set the FUNCTION switch to the MGC
position.

e. Set the RF GAIN control to the 10 position.

/- Set the FREQ RANGE switch to the 15—
500 KC position and turn the FREQ CHANGE
knob until exactly 400 ke register on the frequency
indicator.

g- Increase the signal generator output until an
indication is obtained on the vtvm. Be sure that
the output indication does not exceed 7 volts and
tune the signal generator to maximum ou'tput in-
dication.

h. Set the IF. BANDWIDTH switch to the 2
KC position.

7. Adjust the signal generator output attenua-
tor, and if necessary, adjust the RF (GAIN control
to obtain a reference voltage indication of 7 volts
on the vtvm.

j- Turn the FREQ CHANGE knob toward a
lower frequency until the vtvm indicates 5 volts.
The frequency indicator should read 399.2 ke.

k. Turn the FREQ CHANGE knob toward a
higher frequency, passing through the 7-volt indi-
cation at 400 ke, until the vtvm again indicates 5
volts. The frequency indicator should read 400.8
ke. The voltages obtained in the procedures of j
above and in this subparagraph represent 3-db
points, and the difference in frequency-indicator
dial readings should not exceed 2 ke.

l. Repeat the procedures of j and & above for a
3.5-volt indication on the vtvm. These readings
represent 6-db points, and the difference in fre-
quency-indicator dial readings should not exceed
2. bke. :

m. Repeat the procedures of j, k, and [ above,
with the ITF. BANDWIDTH switch set to the
4 KC position. The difference in frequency-in-
dicator dial readings for the 3-db points should
not exceed 4 kc; the readings for the 6-db points
should not exceed 4.5 ke.



n. Repeat the procedures of j, &, and 7 above,
with the IF. BANDWIDTH switch set to the
8 KC position. The difference in frequency-in-
dicator dial readings for the 3-db points should
not exceed 9.2 kc; the readings for the 6-db points
should not exceed 10.4 ke.

o. Compare the dial readings obtained above
with the readings in the following table and
the curve shown in figure 82.

IF .
swlvtgl?lgili]{:lon CIEARI%%E ;’%{ﬁbﬁoﬂ; (y g_’{)t%gelelto% Rel?{ence
(KO) sotting (k) | refeience | reforemce | o

2 .. 398.8 | ___.__.__ 3.5 |-
2 .. 399. 2 5.0 | |-
2 L. 400.0 |._____ | __-___ 7.0
2 .. 400. 8 5.0 | |aio-a
2 . 401.2 |_____.____ 3.5 | oo
4 397.9 \_______.__ 35 |-
4. . 398. 2 5.0 |-
: SN 400.0 |__________}_ ... 7.0
4 . 401. 8 5.0 ||
[: S 402.1 |._________ 3.5 |-
8 ... 394.8 |____._____ 3.5 |-
8 .. 395. 4 50 |-
8 . 400.0 |______ |- ... 7.0
8. .. 404. 6 5.0 | |aeeooo-
8 .. 405.2 (.. _._____ 3.5 ..

133. Overall Audio Response

To check the overall audio response, proceed as
follows:

a. Connect Signal Generator TS-588A/U to
ANTENNA BALANCED 125 OHM receptacle
J106. Tune the signal generator to a frequency
of 1,000 ke. Adjust the attenuator for minimum
output.

b. Connect the output cable of Audio Oscillator
TS-382A /U to the EXTERNAL MOD. terminals
on the rf signal generator. (The ground terminal
of the audio oscillator must be connected to the
left-hand EXTERNAL MOD. terminal.) Turn
the MODULATION switch to EXT.

¢. Connect Spectrum Analyzer TS-723/U, in
parallel with a 600-ohm, 1-watt resistor, to LO-
CAL AUDIO terminals 6 and 7 of the rear ter-
minal strip (fig. 7), in accordance with the instruc-
tions furnished with the analyzer.

d. Modulate the output of the rf signal genera-
tor at 30 percent.

e. Set the IF. BANDWIDTH switch to the 8
KC position.

f. Set the AUDIO RESPONSE switch to the
WIDE position.

g. Set the LIMITER switch completely coun-
terclockwise.

h. Turn the FUNCTION switch to the AGC
position.

7. Set the FREQ RANGE switch to the 500-
1500 KC position and tune the FREQ CHANGE
knob to the frequency of the signal generator
(1,000 ke).

j. Set the audio oscillator frequency at 1,000
cycles.

k. \djust the LOCAL AUDIO control for
convenient db reference level.

1. Note the db reading on the spectrum analyzer
at 10-cycle intervals, from 30 to 100 cycles; at
100 cycle intervals, from 100 to 1,000 cycles; and
at 1,000 cycle intervals, from 1,000 to 10,000 cycles.

m. Compare the readings obtained with those
on the chart in figure 83.

n. Repeat the procedure of I through m above
for the MEDIUM position of the AUDIO RE-
SPONSE switch.

0. Repeat the procedure for the SHARP posi-
tion of the AUDIO RESPONSE switch. Note
the db readings at 100-cycle intervals from 600
to 1,000 cycles and compare them with the read-
ings on the chart in figure 83.

p. Connect the spectrum analyzer in parallel
with a 600-ohm resistor to LINE AUDIO ter-
minals 11 and 14 of rear terminal strip (fig. 7),
and repeat the procedures above, except to adjust
the LINE AUDIO control for the db reference
level used in the procedure of % above.
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NOTES .

1. UNLESS OTHERWISE SHOWN:
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

2. SWITCH SI107 SHOWN IN
POSITION.

455KC_FROM
STH I-F AMPL
V505 AGC I-F AMPL
1 V509

6BJ6

IST R-F AN
v202
6BJ6

|
éazu .
> 220K

ie T

Tt
i







NOTES .

ILESS OTHERWISE SHOWN'
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF.

VITCH S107 SHOWN IN

iC| POSITION.

FROM
F AMPL
»S AGC I-F AMPL
: V509
6BJ6

IST R-F AMPL
v202
6BU6

R215 %ﬁjg
22K ]:

2D R-F AMPL
v203
6BJ6

IST I-F AMPL
V501
686

STH I-F AMPL

R235 T OIUF
22K
4? R50! €501 csog
OIUF Otu
22K ;E
I/P222-N
J222-N J517-6
PlIT-6 2
J228-9  PI28-9 " f 2
R
' ! {7
TB104¢§ 4 3 = 9
FUNCTION
g Si07
P117-4 REAR
AGC RECTIFIER J517-4 SEE NOTE 2
c547
V510
(72) 12AU7 AGC TIME
1UF CONSTANT TUBE
RS57 c546 V511
o—ie L, (/2) 12AU7
220K \UF
6
7
A L J517-15
PIIT-I5
8
R559
€545 27 R560
R558 .lUF:[ 56K
| MEG 1 =
J517-13
PIIT-I3
S108 g
4/? —
Tl
6 4

Figure &56.
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CHAPTER 7
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

134. Disassembly

The following instructions are presented as a
guide for preparing Radio Receiver R-389/URR
for transportation and storage.

a. Disconnect the antenna lead-in cable, Power
Cable Assembly CX-13858/U, and all connections
to the auxiliary equipment, if used.

b. Disconnect the headphones from the front
panel.

¢. Remove the receiver from the rack.

135. Repacking for Shipment or Limited
Storage

a. The procedure for repacking for shipment
or limited storage depends on the available ma-

terial and the conditions under which the equip-
ment is to be shipped or stored. For repacking,
follow the procedure given in paragraphs 6 and 14
in reverse order.

b. Whenever practicable, place a dehydrating
agent, such as silica gel, inside the receiver.
Wrap the receiver and spare parts box in corru-
gated paper, and protect each package with a
waterproof barrier. Seal the seams of the paper
barrier with waterproof sealing compound or
tape. Pack the protected components in a padded
wooden crate; provide at least 3 inches of excelsior
or similar material between the paper barrier and
the packing case.

Section [l. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

136. Avuthority for Demolition

The demolition procedures outlined in para-
graph 137 will be used to prevent the enemy from
using or salvaging this equipment. Demolition
of the equipment will be accomplished only upon
order of the commander.

137. Methods of Destruction

a. Smash. Smash the crystal, controls, tubes,
slug racks, coils, switches, capacitors, trans-
formers, and headset, etc.; use sledges, axes, pick-
axes, hammers, crowbars, or other heavy tools.
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b. Cut. Cut cords and wiring; use axes, hand-
axes, or machetes,

¢. Burn. Burn cords, resistors, capacitors, coils,
wiring, and manuals; use gasoline, kerosene, oil,
flame throwers, or incendiary bombs.

d. Bend. Bend cabinet and chassis.

e. Explosives. If explosives are necessary, use
firearms, grenades, or TNT.

f. Disposal. Bury or scatter the destroyed
parts in slit trenches, fox holes, or other holes,
or throw them into streams.

g. Destroy. Destroy everything.



RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS
(INSULATED)

8 CO

— Y —]

I »

LTOLERANCE
L——MULTIPLIER

~————SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

RC-COMPOSITION

A B8 CD

— T

L'l'OLERANCE
—— MULTIPLIER

SECOND SIGNIFICANT
FIGURE

L——FIRST SIGNIFICANT FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE-WOUND
RESISTORS)
RU-WIRE-WOUND

RADIAL-LEAD RESISTORS
(UNINSULATED)

(END) (BODY)

(END)

.

7

N

SEGCOND

0 siGNIFICANT
FIGURE
(DOT OR BAND) FIRST
SIGNIFIGANT
FIGURE

RZ-COMPOSITION

(END) (BODY}

T RANCE \
OLE \ T\ % (END)
|}

SIGNIFICANT
FIGURE

MULTIPLIER

(DOT OR BAND) FIRSY
SIGNIFICANT
FIGURE

RZ-COMPOSITION

RESISTOR COLOR CODE

BAND A OR BODY* BAND B OR END* BAND C OR DOT OR BAND¥® BAND D OR END¥*
FIRST SECOND RESISTANGE
COLOR SIGNIFICANT GOLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK o} BLACK 0 BLACK 1 BODY t 20
BROWN ) BROWN ! BROWN 10 SILVER tio
RED 2 RED 2 RED 100 GOLD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 GOLD 0.1
WHITE 9 WHITE 9 SILVER 0.0l

*FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING):
10 OMMS 220 PERCENT: BROWN BAND A; BLACK BAND B 10 OHMS £20 PERCENT: BROWN BODY; BLACK END; BLACK DOT
BLACK BAND C; NO BAND D. OR BAND, BODY COLOR ON TOLERANCE END.
4.7 OHMS *5 PERCENT: YELLOW BAND A; PURPLE BAND B; 3,000 OHMS 10 PERCENT: ORANGE BODY, BLACK END; RED DOT
GOLD BAND C; GOLD BANDD. OR BAND; SILVER END. STD-R!

Figure 8}. Resistor color code marking. 129



CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDICATOR ¥
FIRST SIGNIFICANT FIGURE
ECOND SIGNIFICANT FIGURE

AN
55
ppo

i /DECIMAL MULTIPLIER % %
TOLERANCE
CHARACTERISTIC

* BLACK DOT: MICA DIELECTRIC
SILVER DOT . PAPER DIELECTRIC
¥ NDICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

o] e} —

INDICATOR
/(READING DIRECTION)

MIL BUTTON-MICA
IDENTIFIER (BLACK)

FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

CHARACTERISTIC CAPACITANCE TOLERANCE
BUTTON-MICA (CB)

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE
TEMPERATURE——l
COEFFICIENT

INNER - ~——:I% QEH
ELECTRODE TERMINAL

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

TEMPERATURE
COEFFICIENT

— DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

g

DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

INNER-ELECTRODE
TERMINAL

NOTE: [] [l

SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE
COEFFICIENT MARKING IS LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

INNER-ELECTRODE L
TERMINAL \ﬂ [l

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

MIL IDENTIFIER
{BLACK DOT)

CHARACTERISTIC FIRST SIGNIFICANT FIGURE
\Y'W}/rszcom) SIGNIFICANT FIGURE
‘/C,\_ !"o—-—oscmnv_ MULTIPLIER

CAPACITANCE TOLERANCE
MIL IDENTIFIER
(BLACK SPOT)

N\

NOTES:

|. SPOTS MAY BE USED ON TUBULAR CAPACITORS,
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER
tS ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS.

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE;
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE SPOTS 1S THREE
TIMES SPACE BETWEEN ADJACENT SPOTS.

3. TOLERANCE: YELLOW, +100%,-20% .

'CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERISTIC[ TOLERANCE 2 TEMPERATURE
StiG COEFFICIENT
COLOR FI1G NUMBER cC (UUF/UF/°C)
DECIMAL OF CM] CN] CB| CK CcM CN cB OVERTTOUUF s
ZEROS IOUUF|[OR LESS|
BLACK 0 i NONE 20 20 20 20 2 ZERO
BROWN | 10 [ B B | w l -30
RED 2 100 2 c X 2 2 2 - 80
ORANGE 3 1,000 3 ) D 30 ~150
YELLOW 4 10,000 a4 £ -220
GREEN 5 5 £ 5 0.5 -330
BLUE 6 6 -4a70
PURPLE _
(VIOLET) 7 7 w 750
GRAY 8 8 x 0.25 +30
WHITE 9 9 10 1 -330(*5001 °
GOLD o.1 5 5 +100
SILVER 0.01 10 10 10
. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-Ci

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.
Figure 85. Capacitor color code marking.
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Figure 87. B+ woltage distribution.
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Figure 88. Subchassis and interconnection diagram.
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Figure 88. Subchassis and interconnection diagram—Continued.
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Figure 89. Radio Receiver R—389|URR, schematic diagram.
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NOTES:

|. UNLESS OTHERWISE SHOWN:
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF,

W INDUCTORS ARE IN UH.
?ﬁ!" AGC' ™ A;JH(; Fans 2 ALL SWITCHES ARE SHOWN ON TH!S DIAGRAM,
I ¢

AS VIEWED FROM THE END OPPOSITE THE KNOB OR
DRIVEN END. 102, S201, AND 5203 SHOWN IN POSITION FOR
OPERATION IN THE RANGE. 5201 AND $205 ARE
SHOWN IN POSITION FOR OPERATION IN THE BAND
OF 15 TO 27 KILOCYCLES.

3.RS61 SELECTED AT TEST-RANGE OF VALUES 360 TO
5,600 OHMS.

4.NOT USED IN RADIO RECEIVER
R-389/URR,

S.ALL RELAY AND OVEN SWITCH CONTACTS ARE SHOWN
IN THEIR NORMAL POSITIONS WiTH POWER ‘OFF".

6FREQ RANGE SWITCH IS COMPOSED OF TWO GANGED
SWITCHES 8102 AND $203.

7.C—3J INDICATES EQUIPMENT MARKING.

B.IN I-F SUBCHASSIS STAMPED "MOD' FOLLOWED BY A
NUMBER, R358 IS 1.2 MEG.
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Figure 90. Wiring diagram.
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NOTES:

1.WIRE COLOR CODE APPLIES
ONLY TO CABLING
FIRST NO..BODY COLOR
SECOND NO~WIDE TRACER
THIRD NO.» NARROW TRACER
{*BROWN
2=RED
3=ORANGE
4= YELLOW
5*GREEN
6*BLUE
7=VIOLET
9 WHITE
0~BLACK
a*TRANSPARENT
COAX=COAXIAL
NO CODE NUMBER =BARE

2.STATION TO STATION IDENTIFI-
CATION IS SHOWN NEAREST TO
CABLING

3.STATIONS ARE IDENTIFIED BY
LARGE NUMBERS

4 DESTINATION WITHIN STATION
IS SHOWN BY NUMBER BETWEEN
STATION IDENTIFICATION AND
WIRE COLOR CODE

DESTINATION STATION

WITHIN STATION NUMBER

923 1223 R wiam
HARNESS
WIRE.
COLOR
COOE

TM855-100
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