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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the
180-volt Power Supply PP-621 and
circults connected to 1it, or on
tha 115/230-volt a-c-line connections.

DON'T TAKE CHANCES!



TM 11-855
*C 3

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 chunged as shown above.
In figures 85, 36, and 89, delete the note (as added by C 1, 2 Feb 59) and substitute:

THE WIRES CONNECTED TO B4 3/8A FUSE F102 HAVE BEEN REMOVED
AND TIED TOGETHER, AND THE GROUND CONNECTION ON
TRANSFORMER T801 HAS BEEN REMOVED. THERE I8 NO
CONNESTION BETWEEN DC 20A FUSE F103 AND P118-15
(NOT APPLICABLE TO FIGURE 36). TERMINAL 6 OF T&01 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-
gtallation and operation of Radio Receiver R-
383/URR (fig. 1). It also includes the func-
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
38750,

b. Report of Damage or Improper Shipment.
Fil out and forward DD Form 6 (Report of
Damaged or Improper Shipment) as prescribed
in AR T00-58 (Army), NAVSANDA Publica-
tion 378 (Navy), and AFR 71-4 (Air Force).

¢. Reporting of Equipment Manual I'mprove-
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 manuol supersedes € 1, 2 February 1959; € 2, 18 Septembar 1963; TM 11-5820-160-10P, 25 January 1960 including
€ 1. 18 August 1960; TM 11-5820-360-20P, 25 Jonuary 1960; T™M 11-5810-360-35P, 15 Janvary 1960 including € 2, 22

danvary 1964; ond REP 1282, August 1961,
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reporting these improvements, This form will
he rompleted using pencil, pen, or typewriter
and forwarded direct to Commanding General,
U. S. Armyv Electronics Command, ATTN:
AMSEL-MR—(NMP)-MA, Fort Monmouth,
N, T 07703,

Page §, paragraph 8d, line 9 from top of
page. Delete all information after ‘“R-389/
URR" added by C 1, 2 February 1989,

Poge 6, paragraph 10¢ (as added by C 1, 2
Feb. 59}, Delete subparagraph e

Paragraph 12.1 (as added by C 1, 2 Febh.
50y, Delete paragraph 121 and substitute:

12.1 Changes in Equipment

Al Radio Receivers R-383,URR have the
B~ %:-%4 fuse F102 in the ground lead of
power transformer T80, and the nurne of this
fuse has been changed to HV 3:8A. These
chunges on Power Supplies PP-621,URR used
with R—383/URR restores interchangeabi ily
betawveen all Power Supplies PP-621 “URR and
permit their being used in all Radio Receivers
R-380/URR, R-390/URR, and R-381/URR.

Page 10, paragraph 15 {(as added by C 1, 2

Feb. 59). Add subparagraph e afier subpara-
graph b:

¢. Reducing Surrounding Temperature of
Receivers and Tubes,

(1) When receivers ave 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
reinstalied.

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

(3) Securely wrap the tube shields and
dust covers. Mark the nemenclature
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:

Section |. OPERATOR'S PREVENTIVE MAINTENANCE

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 fune-
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 Mointenance

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

2

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 funetions to
be performed at specific intervals. These
checks and services are f{o 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 refercnees 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/URR are required daily.

TM 11-855
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h. Paragraph 26 specifies checks and serv-
ices that nmust be accomplished daily and un-
der the special following conditions for trans-
portable installations:

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

(3)

36. Daily Preventive Maintenance Checks and Services Chart

Sequence
Ho. Item

Procedure Hoferenoes

1 Exterior surfaces ______

2 Meter plass ________ -

3 Power cable assembly ..
contact surfaces.
4 Knobs and switches __
3 Serews and nuts ______
6 Terminal boards ______
7 Fuses _________..____.
8 Operation .. _________.

Clean the exterior surfaces of the R—289 /URR, in-
cluding the meter and frequency indicator giasses.

-—| Inspect the meter glass for cracks and breaks.

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

Check the mechaniea] aetion of each knob, switeh, and
dial for external and internal binding.

Check.all serews and nuts for tightiess,
Check all terminal boards for tiphtnass of conneetions.
Check to see that fuses and spares are in place.

Check the receiver for normal operation

Para 37.

- Puaras 21 through
28.

37. Cleaning

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

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 o1t your hands.

. Remove dirt and dust with a clean soft
cloth.,  Dampen the cloth with cleaning com-
pound (FSN 7930-305-9542) if necessary.

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

r. Remove dust and dirt from the frequenecy
indicator giass and meter gluss with a cloth
dampened with eleaning compound.

Caition: Do not press hard on the glass:
this could hreak it.

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

e. Clean the panel and conlrol knobs: use a
soft clean cloth, 1f necessary, dampen the
cloth with water and use mitd soap.
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Section L.

38. Scope of Organizational Preventive
Maintenance

a. Paragraphs 88.1 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-
380/URR includes—

(1) Replacement of defective fuses.

{2) Preventive maintenance (paras 338.2,
38.3, and 38.4).

(3) Troubleshooting (para 46).

38.1 Tools, Materials, and Test Equipment
Required

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

i, Tools.
G,

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

{1) Tube pullers (2).
{22 Right-angle Phillips screwdriver,
(3} Fluted socket wrench.
{4) Tube-pin straighteners (2).
r. Materinls.
(1) Cleaning compeund.
(2) Lint-free cheesecloth {part of TK-
115/3G).

Tool Kit, Radio Repair TK-115/

ORGANIZATIONAL

PREVENTIVE MAINTENANCE

(3) Sandpaper, No. 000 (part of TK-
115/G).
d. Test Equipment.
(1)} Test Set, Electron Tube TV-7/T.
(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
gquarterly intervals unless otherwise directed
by the commanding officer.

h. Maintenance forms and records to be
nged 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 reqguired.
Periodie daily checks and services (para 36)
constitute part of the quarterly preventive
maintenance checks and services and must he
performed concurrently. All deficiencies or
shortcomings will be recorded in accordance
with the requirements of TM 38-7503. Per-
form all the checks and services listed in the
quarterly preventive maintenance checks and
services chart (para 38.4) in the sequence list-
ed.

38.4 Quorterly Preventive Maintenance Checks and Services Chart

Sequence —{
Mo, Tem Procedure References
1 Completeness  ________ Check to see that equipment is complete ________...__ Paras 7, 11,
and 12.
2 Publications .o ____ Check to see that all publications are complete, DA Pam 310-4

3 Modifications

serviceable, and current.

________ Determine whether new applicable MW Q’s have been
published. All urgent MWQ'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,

6 Pluckout items __.__

ki Antenna relay _____

Cheek 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
connectors for looseness.

Inspect seating of tubes, pilot lamps, fuses, and erystal.

Inspect the antenna relay for loose mountings, pitted
or burned contacts, misalignment of contacts, and
insufficient spring tension,

TB SIG 364

Fig. 9

8 Resistors
discoloration.

] Capacitors

____________ Inspect resistors for cracks, chipping, blistering, and

___________ Inspect capacitors for corrosion, dirt, and loose

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 24, 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 Feh. 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
Z208, 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 NUMERER 51
AND UPWARD, THE VALUE OF R220 IS 47K.

6. IN RECEIVERS WITH SERIAL NUMBER 5i
AND UPWARD, R221 IS NOT USED. R220 IS
CONNECTED BETWEEN PINS 1 AND 3 OF
Z208, AND PIN 2 OF Z208 IS CONNECTED TO
PIN 1 OF Z208.

Page 39, paragraph 56¢ (as changed by C 1,
2 February 1959). Make the following chang-
es:
Lines 11 and 12: Delete “and its parallel
resistor, R2286.”
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 RECEIVERE WITH SERIAL NUMBER 25
AND UPWARD, R702 IS 63K.

Page 43, figure 13, 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 Feh, 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 R608 to local of ampli-
fier V602,

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

Line 11. Change internal {0 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, Reog IS NOT USED. THE
JUNCTION OF R604 AND R608 18 GROUND-

ED AND CAPACITOR €612 (8 UF) I8
ADDED IN PARALLEL WITH R6&08.

Figure 36 (foldout) (as changed by C 1, 2
#eh. 39), Change the value of resistor R625
rom 2.200 to 1.000; and resistor R626 from
3.300 to 2.700,

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

123.1 Measuring Overall Gain

o. Reeviver 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 folluws:

(e} BANDWIDTIH to 8 KC.
(hy FUNCTION wo MGC.
(¢} RF GAIXN to 10 {max}.
(d) BFO to OFF.
b, Connection of Vacuum Tube Voltmeter,

(1) Connecl a vtvm such as Electronic
Multimeter TS—H05 1, or equivalent,
hetween DIODE LOAD terminal 15
{en the rear terminal strip of the re-
ceiver) and ground (fig. 7). Do not
dicturh the jumper between terminals
15 and 16.

{(2) Set the FUNCTION switch of the
meter for measuring —de volts,

{2} Set the RANGE switch to 10 volts.

e. Conneetion of Signal Generator. Connect
a signal generator such as RF Signal Gener-
ator AN URAL-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-071: 1 and UG-636/U to BAL-
ANCED 125 OHM ANTENNA jack J108 lo-
cated on the back panel of the recciver (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 medulation 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 vivm reads -7.0
volts. The receiver gain is normal
when the signal generator output
meter indicaies 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 iz 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 GATN ADJ potentiometer R562
(para 124).

Puage 122, paragraph 124 (as changed by
C 1. 2 Feb. 39). Delete paragraph 124 and
substitute:

124. Adjustment of GAIN ADJ
Palentiometer 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 J525 and J526, lo-
cated on the IT subchassiz (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-
ODIT LOAD terminal 15, on the rear
teyminal 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 controis as follows:

() RANDWIDTH to 8 KC.
{bY FUNCTION to MGC.
{c) RF GAIN to 10 (max).
(dy BFO to OFF.

12} Turn the modulation control to QFF.

(6) Tune the signal generator to 455 ke.
When the unmodulated 455 ke signal
ig 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
{VH03, V04, or V3505). This can be
checked by substituting another tube
of the same type, because these de-
fects often are not detected in a
astandard tube tester.

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

Note. Tt may not always be possible to pro-
duce -7.0 volts at the diode locad terminal with
an input to IF subchassis jack J525 of 150
microvelts. In this case, the [F gain* should be
set so that the input to the IF i= not less than
10¢ mierovolts or preater than 200 microvolts
te 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
volts on the vtvm.

TM 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 fest 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 TF 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
J323 and reconnect plugs 1P225 and P226 to
jacks Jb2H snd J526. Disconnect the vtvm.

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

¢. If the overall gain is still helow normal,
check the receiver alignment in accordance
with the instructions given in paragraphs 121,
122, and 128

Puge 124, section TV, heading. Change the
heading to: DEPOT INSPECTION STAND-
ARD.

Parograph 130, Delete subparagraph ¢ and
substitute;

c. RF SBignal Generator AN/URM-25TF,

Page 128, appendix (as added hy C 2. 18
Sep. 63}, Delete the appendix and substitute:

APPENDIX 1
REFERENCES

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

Receiver R-389, URR;

DA Pam 310-4

Index of Technical Manuals, Technica! Builletins, 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
T™ 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 11, I1I, and IV after appendix 1.
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APPENDIX 1l
BASIC ISSUE ITEMS

Section |

1. 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 hasic operator
maintenance of the equipment. Ind 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, Desiynaficn by Model. Not used.

e. Description, Nomenclature or the stanid-
ard item name and brief identifving data for
each item are listed in thiz obova. When
requisitioniiig, ster the ety - ond
scription,

INTRODBUIL TS

fonit oad Foanes,

s
13

. The unit ¥ I sue i each
unless otherwize indicated and is the suppts
tern by which the individual item iz conpted
for procurement. stovage, reauisitioning, allo:
ances, and issue purposes.

e. Expendabulity. Nopexpendable iteris are
indicated by NX. Example ifems ure not v
notated.

f. Quuntity Authorized, Under “Iteras Com
prising an Operable Equipment,” the column
lists the guantity of items supplied fur the ini-
tial operation of the equipment. Under “Eun-
ning Spare [tems” the quantities lizted ure
those issuerd initially with the equipment as
spare parta. The quantities are avthnorized to
ba lept on bond Ly the operaor for meinte-
nance of thy - nuiprnent,

g. Pust*etion. The “Item Na7 columm lists
the seforonc degignations that appecy on the
part it egerment These sume designa-
tione ape wioe 21 enoany illusltrations of the
cancgrg in ohe Tigure BMe”

TSP RESNURLRRREE fl
: VI SUCRE LA where the

L R VR

I".-ii? [ T



SECTION II. FUNCTIONAL PARTS LIET
FEDEAAL DESIEN ATHON L ! o ~ awsteation |
l STOCK HUMBER BY MOGEL DESCRIFTICN e E"" W | isure | i o
| I | ¢ l
e AR R AR T
i ! RECELVER, Rab:ic %3 i ll
' ! |
J[-_-'-.‘—‘.‘-Eﬂ-l-'it’f RECEIYER, RADIS H.3R31RR: KR i i
| i
| |
e r— . !
1 H
1TEMS COMPEISING AN QPESARLE RSUICMENT 'l |
- ' T
CAD THREY RIC TECHMICAL MANGAL TM1D-£5& l E
2 —_— | '
! [
§ 153 CABLE AS3EMELY, FOWER, ELECTRICSL C¥-1:3RES: H 1
EAh-20-7117] } CABLE ASSEMBLY, RADZSFREQUENCY: Collins part deg SUESILZLT2 i
i
. +
S 23 vy CRBLE ASSEMELY, ReDIFRDGUENTTY: Tolil;s ;ort dwg GEL R i 7
i
1 ‘
SRYSTAL UNIT, QUARTZ TR-18U: "7 .L5S w ; %17 mmee -0 li-0-9 F W
W ELa- 1301 CRYSTAL UMLT, GQUAATZ CR-4510: WIL aper WIL-5-200%% 4] 1 23 l ¥EoL
booe o
LR FOWER SUFFLY PP-€Z.URA . AR
‘ Il
1 RUNEIRG S7ARE [TEMn
||
RECEIVES. RADIO =-307700R |.
ELECTRON TUEE: ML type SAKE ]\ 25
1 g
| T
Lo =T - 300 ELECTRON TUBE: MIL type STSCAEEDSW i H43 l V209
i 43 vele
: G NEL3
'{""“ T T T ' } I .
[ S1Feadna I 1 ELECTRON TUBE: MIL type 6B:14 H i '-’4'_1 Sevw das
| 1 - l (Item Koe: VEOE thru VBA9, VE11,VHGY, vrog) ‘ ‘ b column
] 1] _
s-_.:ﬁn-wa-essq FLECTROH TUBE: MIL type BBIE (Item Mos: V2I2, V2o, vall tnro I ag Jua dese
i YeOs, ¥RIG) 55 cxlumn
1
| i
T Qo o
IG0-815-8214 ELECTROW TUBE: MNIL type HLLW : I el
ST T ELECTRON TUBE: MIL type 124TTWA 1 by Ve
AT Yooz
L i
s 2oe- T21 ELECTRON TUBE: MIL type S804 (Item Hoz: YSGT, ¥51D, WS11, ¥EC1) 2 Sree dex
oo lumn
1
ELECTHON TUBE: MIL type S65LWA [ I vach
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|
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S3E%-131-991 3 PUSE, CARTRIDGE: 20 amp; 38v; ¥IL-F-15%64 tyme FOUAPCKOGL B s I
24121731817 LAMF, GLOW: OF type WE L8 | Iz
—
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W-L-114 trada 327 Iena
S900 - 0E- 4Bk RESISTOR, CURRENT REGULATING: frr AZ ard DC use; 19.2v, 0.04 to 0.26 L RTR12
amp; MIL type 3311M
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APPENDIX 1l
MAINTENANCE ALLOCATION
Saction I. INTRODUCTION
1. General gquipment such as gages, meters,

a. This appendix assigns maintenance func-
tiong 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:

12

(1)

(2)

Part or component. This column
ghows 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.

Maintenanee function. This column
indicates the wvarious maintenance
funetions allocated to the categories.

(2) Serwice. To clean, to preserve, and

to reptenish lubricants.

(b) Adjust. To regulate periodically to

{c} Inspect,

(d) Test.

prevent malfunction.

To verify serviceability
and detect incipient e¢lectrical or
mechanical failure by scrutiny.

To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special

(e) Replace.

ete.

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

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

(g)

(h)

(%)

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, gtraighten-
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
rectifv the graduation of an instru-
ment, weapon, or weapons system,
or components of a weapun. »¥s-
tem.

Overhawl. 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” (JROAN). Maximum utili-
zation of diagnostie 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 oveh
the maintenance technique of ¢ .n-
plete disassembly of the item

spection of all parts or cor g,

repair or replacement ~* cn oor
unserviceable elements - ur\gZ-
inal manufacturing . - ..nd/
or specifications a» hsequent re-

assembly of th - ),

Operator, © ation, direct sup-
port, and . epot. The symbol X indi-
cates the categories responsible for
performing that particular maiv’e-
nance operation, but does not v :ces.
sarily indicate that repair part -l
be stocked at that level. e
higher than those marked by >
authorized to perform the indiea - .
operation.

Tools required. This column - :ates
codes assigned to each indivic tool
equipment, test equipment, a»  main-
tenance equipment referenced. The
grouping of codes in column of
the maintenance alloe © a chart in-

e, OO0
maintenan: ¢

(1}

7

(3)

TM T11-855
o5

dicates the tool, test, and maintenance
-uipment reguired to perform the
2airt :nanre function.

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

1= in the allocation of tools for

2tions are as follows:

Touts requived for maintenance func-
~ng, This column lists tools, test,
and maintenance equipment required
w0 perform the maintenance func-
tions.

Operator, organization, direct sup-
port, und depot. The dagger () in-
dicates the categories normally allo-
cated the facility.

Tool code. This column lists the tool
vode 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



ADMTHIMY D dGnd
SEYd MOT THIITIA
SEvd alvd ‘ddITId
AENL NOWLITT
A A&

ZIMVIPE ALK - FEN]

TYOTNVHITN HALNNO:

ONTNOL AT ISAnTy " TH00
SYCIHIOEIE CETIVIQRDTN HGLOANNOD
TYOTHLIFNS “O0ld ‘YOLIINNOD
ATHATSSY HOLIANRSD (MY HOTYLAMWOD
AONH[ETLI0T T 1100

HGIIIWAYD

TYOIHLITIE ‘darnd “ATaYD
LOHENBTHSOTTE TIHYD

1OWINCO TYOIHLOTTH ‘HSnug

RONATGREA OIanY "HILL1TIRY

EIAWESEY FHATITTIHY

N,

fhed OIMYd ‘AT AsTd

14}
* BB |
H i
__ I _ X oc.ﬁn..uu—
_ _ uuwi_x.ﬂ_
I 1
! o apeTdal:
R H
i y souiad ]
i ]
bl _
: X i auRTdIL:
' i |
Py _ asu | dad
¥ PiTnnar
X Lrudol
F'e areTdal
|
X
¥ . amdad
X
X . sorded
¥ . aMeTdar
e ; gt [dad
¥ ; aaeTdal
X , soamiial
x 1
I . :
i X i
! X _
' X !
_ |
(X |
i b4 |
| P X |
| | |
' !
1 B ! |
Atperce ! x _
Legiges ¥ Co
1 o0
or I £ i
£1 tet ! i
AT 19 yor Qe W] 3Eal TTUId Aondyy ; ¥
A | £ :
JaTL37NY o | X
IoTdejul m
=X RIHN] b
alsalsal o2 0] wOWONM
SNEYWIA 4INNCIE 1001 : TINYMLNIYW

NOTM3H2 t

i

AMNINCQAWOD 30 i¥vd

LM

) NOTWYOUTTY o UII YW "1 HOLLAT




UDT3ETOTTE

FOURURGUTEN 103 Jo(-£00 -NRQG-TIHL a8

Sagveay

a3n3d S100L

X aveTdad CHTLWINS®EH IMHND fHOLSTSHE
¥ yowrdat TUNIVWEY * AVITd
¥ averdar OITTVIAN * WATIT Lo

PITNGEd
x a2Tedod
¥ auaTdaa FIOWESSVENS YAATIDTY
X avpdag HOLIVEY
prINgal
¥ Irudad
¥ s.eTdar Xiddis HIMOA
PIInNGal
X aredag h
FITAIIT
¥ ! aon[dox | ML/ T29=3d XT4d4NS TIMOd
|
X _ aoeTdsx JINOMTD TINOL © MIAS
DETNG R
¥ riedar
¥ svetdar ADNALHTMIOLIVYE “HOLVTITOE0
BTTONAL
X aredad
¥ I 20E [dad BOLOW
f _ PTINGS
i x I1edad
X aoaTded THATT OTUNY ML
% soutdar EIENRSTV MIHDSGVT1
¥ _ : oeTdad HATTORIHY]
: ¥ aoeTdal JHV1
|
i ¥ amaTuag A0MH
. iy avw Ta ¥ovre
|
" X ; aserdas HOLJANNOD TYIILIOETT ‘AR
|
'x aanurdal g acial
7 ¥ PR TOEE KIAWISEY HYdD
| iy a8 BATIOHASNA
_ | panurjuea} qun/oqt-u STaOVH “4TATdody
_ ! .
| l—.
_ leal o1
52787 2 o) muﬂmnuwﬂ_.__ﬂ: ININOIROD 30 1avd

NONIHA




21

X aveydss IONEOTIAOTAVE “HARND
Fé aowTdar AW OJISNILE
¥ soudaa HOLIME
X acaTdal ATLTEVHYE HOSETHALNS
¥ souTdoa EOTSRAIXA “TVOITAH “OHIddE
X sowTdaa LTHO0R

¥ auwTdag AL ROLLETE “TATHS
X m aowrda EDLTID “9TTI0N
X “ anetdax BOLEISTE

M {poruTauca) HHI/6HE-M GLAVH ‘HAATEIEY
] Q3ND3 $100L solsalo b e INGNOIWO?D 8O iUV

NOM3IH03




MOEHA

X aserdaz SNILYINDTY JHTRNND “H0LSISTY
b azepilar | THAIVWIY * AVTTH
i
¥ ayerdar ! JITTVIAH “YITJdILTd
PTINGsd
¥ aredag
X Bow[dad FTIHESEVANS HIATIOAN
¥ apedsg HOLITEY
FTINGaI
y ! Iredar
¥ ER AR EN KNIddNRS HAMOd
PTIRGaL
HOT3e a7 TR |
FOWRIAGUTRI 103 JRi-{4E-0F0G-TONL 785 x JTRIRT
ERRER EL
¥ ! aoedaa E______._”mwim AIdNS g3mod
|
X aperdad LIODHT G THNOL * HAAC
pLInglL
¥ Jredar
! | % ageTdas LOMRNDIEA0T OV “H0IvIIos0
_ PTINgaL
Py aTedaa
x . soeTdag HOLOH
_ PTINAET
x : 11edaz
¥ aomdas TTEAFT CLEY *MLLIW
X axgydar ATEHISEY MTLOEYT]
_ - 3amTdad WATTOHIAYT
7 i X aowrded YT
_ bt svetdaz oI
i _
| SR [ aseTdaa Rnowe
| _ X arEdaz HOLOFNNGD TYOTHISTIT *IHuSNT
¥ Fuk e Erce]
i lxi azeiaa NIQHASSY HYaD
m _ x_ areTdad JATTOHAS NA
I .
i 7 7 i (paniyjuaa) TEN/ERE-H OLOVY “dIATAORY
! _ | IR
! | | i
| s2'sa’ 0 vof  ROMONY WOD 20 1uvd
SNEY I n Q3YNDIE 1001 Y v W LN




S FLTT TR TR LT T T TR - el el M

oL

e soeTdez INERODLIGIAVE TANNL
1 sovurdaz WDRIOIESEYEL
¥ sovrdea HOLIMAS
x ardaz OILIAVEYd ‘HOSSTHSANS
X acwrdax NOISKILVE ‘TYOITHH ‘OMINdE
¥ sawtdaa LnID0s

szwrde THM SOLLSTE " OOHS
X soeTdad LIS “HETIN
X aoetdax HOLET 2T

{penmTiuon) MN/66E-¥ OTQWE “MAATIONH
—— EAND $100, sal o brol  nouonm ININCIWGS 4O Livd




£l 2

€T |# | £ 0/90E W WILIW ‘YALTALION
2T | F 1 F N/¥9T-RD HEMOS TTAVIHVA ‘HAWHOASNYHL
1o S I A ETT-2T INTRIINGE TOOL
0T b Th=3d LIEDRIINBA TO0L
6 LAY N/L-AL A0 HCULOTTE 148 ISAL
g i n/e=AL FEOL HOUIOTIZ I3S IsAl
L FTHF SZ-HHA/MY HOLVMANID TVNDIS "4 o
g FlF f/¢p6~S1 MIIIN LAAIND
G FLFAVF LY COT-WEN/NY HALINILION
| F|F 92-HSN/MY HAINNOD AONAMBELS
P R 0/506-51 YAIAWIIIM JIROHIOTTI
2 A4 N/v2gE-81 HOLVTIIDEO OLUAY
1 FIF n/€el-el WNHIOEIE *HRZ XTYHY|

{panuzaues) HMN/6QE-Y OTAVH “HIATIITH

Moo | ol isalo lao
AYOOILYD SHOILOMNY ADNYHIALNIYW H0Jd g3adinb3ayd $I00L

BINYNI LNIYH

Saavws

SNOLLONMY HONVNEINTYW HOJ ST00L 40 MOLLYIOTTY “ITI HOTLDES



™ 11-855

C3
APPENDIX IV
ORGANIZATIONAL, DIRECT AND GENERAL SUPPORT, AND
DEPOT REPAIR PARTS AND SPECIAL TOOL LISTS
Section [ INTRODUCTION
1. General () Column A. This column indicates

a. This manual includes an organizational,

direct and general support, and depot mainte-

nance special teol lists.

This equipment is

combat essential.

18

(1)

(2)

(1)

The organizational maintena.ice 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. ¥©nd 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 toels 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 paris.

b. Columns are as follows:

Source, mamtenance, and recoverd-
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! ecde 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)Y Column B. Not used.
(¢} Column €. This column indicates

the lowest maintenance category
authorized to install the part.
O0—Organizational maintenance
(operator and organizational).
F—Direct support maintenance.

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

(2)

{(3)
(4)

(3)

umn indicates whether the item is

repairable or salvageable, as fol-

lows:

R—indicates that the part or as-
gsembly 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-

e ekTE AL T



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

(6) Eapendability, Nonexpendable 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
réquisitioned 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 guantities of re-
pair parts authorized for imitial
stockage for use in general support
maintenance, The quantities are based
on 100 eguipmenis tc be maintained
for a 15-dav period.

(11) Depot. The numbers in this eolumn
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) Tlustration. 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
C3
are authorized for stockage by the organiza-
tion operating this eguipment.

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 formuta will be used and carried
out to two decimal places.

Specific number of eguipments supported

X allowanee 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
guantity authorized will be eone,

(3) For all values above one, fractional
values helow 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 arcund 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,

c. The quantities determined in accordance
with the above computation represent the in-
itial steckage for a 15-day period.

19



SECTION II. ORGANIZATIONAL FUNCTICONAL PARTS LIST

T QT
FECHERAL DEHGINATION TLLUSTIA TIOM
STOCK HuMAEN Y MOOEL DECENTION el & | aear FGUEE NO. | TEM, NO.
RECEIVER, RAGIO R-38G/URR
S820-%23 1417 REGEIVER, RADIO R-389/URR: NX
5955-537 -4027 CRYSTAL UNIT, QUARTZ CR-1B/U: 16,455 kc; MIL spec MIL-C-3008 NY 49 Yool
5955-250-0668 CRYSTAL UNIT, QUARTZ CR=45/U: MIL spac MIL-C-3098 KX 23 Y501
5550-188-3551 l ELECTRON TUBE: MIL type GAKS ] V506
£0 VEO3
1 [+133 ookl
1 |
5460260 3002 FLECTRON TUBE: MIL type S750/GBEGW r}:g E‘f?
ug V213
5e60-188-3602 ELECTRON TUBE: MIL typs SEHG {Item Mom: VZDO thru V209, vell, ig See desc
ve07, V702) 60 column
5560-188-6589 ELECTRON TURE: MIL type 6BJ6 {Iltsm Noa: V202, V203, ¥501 thru 4g See desc
V505, ¥Y509) 55 -l amey
5963-215-8215 | ELECTRON TUBE: MIL type GCUW 4 o
5060 -242-0167 ELECTROW TUBE: MIL type 12ATTWS 1 U5 2ok
2 VEO2
Sgno-26E-0210 ELECTHON TUBE: MIL type 58144 {Item Nos: V587, V510, ¥511,V601} 55 See deac
ED (column
5630 - 26202885 ELECTRON TUBE: MIL type 5851Wa [2le] Va8
A0 VB0%
) I
COAG-pol-2oBG ELECTRON TUBE: MIL type STHO/EBAOW 55 V508
[ hrrol
BOO0- Eolia_a8s ELECTRON TUBE: 6082 Bushipa spec [21+] VE0S
0 V605
! i
! [
sezo-280-5.28| Fusgé CgﬁTﬁID&E: 3/8 amp; 250v; renewable; Buss Mfg Jo type T Flo2
H A -
!
)
cops - 31-a82] i FUSE, CARTRIDCE: 3 amp; L#5v; renewable; Littelfluse pfn 313003 T Flal
' |
l .
goEmel?l-tuis| FUSE, CARTRIDCE: 20 amp; 32v; MIL-F-15160 type FO4AROROA 7 F1o3 _T
i

ENOB: Rd: blk; 2-3/4% in dia By 1-3/4 1n thk; Collina part/dwg
£o661 30002

]
< -t 3B KHOB: bar; blk; 3/% in lg % 15716 in dis; Collins part/dwg
! 281 ona 300
Loaraod| KHOB: bar; blk; 778 in 1g % 1-1/8 in dla} slg dwg 3C-C-176385
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2

DAL DESIGHATION vt QIY | WA HASTRATION
DERCRFTION o 2]
R-389/0RR {contimied)
£240-179-1812 LAMP, ULOW: GE type NE 48 1 - 1103
G240-155-7838 LAMP, INCANDESCENT: 28v, O.0M amp; midget flange base; Ped mpoc 2 . 49 1201
W-L-1116 trades 327 1202
5905 -502 - 4840 RESISTOR, CURRENT REGULATING: for AC and TG uss; 10.2v, 0.0 to 1 - RTS12
0.26 anp; MIL type J31IN
5060272~ 9054 SHIELDL, ELECTRON TUBE: JAR type TSL02UGR {Item Nos: E202, E203, 26 » Sae deac
g» thru E213, BSOL thru BSOS, 6506, £509, B6U3, wsol, Eso7, column
. BBOD, ETOY, Eyoe)
S960-264 - 3004 SAIELD, ELECTRON TUBE: JAN type TE103U02 (Item Kos: ECCA, ESO7, & . Sme deac
E5L0, ES11, E6OL, &502) colomn
So50-284-4532 SHIELD, ELECTRON TUBE: JAN type TS103U03 X . EHlE
I
END
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DESIGNATION !
SOUNCE FEDERAL Y MODEL
CODE | STOCK HuMBER

ILLUSTRATION

CIRECT GENERAL DEPOT

DESCRIPTION OF | EXP SUPFORT | SUPPOAT RGURE ITEM

29

H-389/URE {Aontinaed)

CAPACITOR, FIKED, PAPER 14 1.9 0.6 26 Sea des:
DIELECTRIC: 130,000 mmf column
+ 20%; L0D vdow; Sprague type
gEPIGAN1Se (Item Nos: CSUG,
0503, G813, €514, C517, 0520,
c523, 05537, C538, Ch40, CS4b,
C5u5, CShy, CHOE

! FL|5910-666-8277

17| |5910-284-043141 OAPACITOR, FINED, PAPER : 1 0.2 0.1 4 csh8
; DIELECTRIC: 190,C0C mmf

t 20%; 200 wdew; Sprague type
BEP1040EES

Fl ]5910-280-6978 C4PACTTOR, FIXED, PAPER 1 0.2 a.1 4 €531
DIELECTRIC: 100,000 mmf

+ POE: 300 wdow; Sprague type
[Ti%hNu] Tofctcies

vt

5g10-668- 3048 CAPACITOR, FIXED, PAPER 4 0.4 0.2 10 | See aesn
CIELECQTRIC: 100,000 mmf aolumn

: + 2%, 300 wdcw; Sprague Lype
; BeF10h0355 (Item Nos: CRi3,

©elk, C830, Coh2)

F| |5910-467-4972; CAPACTTOR, FIXED, FAPER 1 c.2 0.1 L ceo8

. DIELECTRIC: 220,000 mmf
: + 20&; 400 vdew; MIL type
Lo CP10ALEE224M

Pl |5910~-230- 4064 . Lo CAPACITOR, FIXED, PAPER il 0,2 0.1 4 G528
! Lo DIELECTRIC: 220,003 mmf

: ! + 20%; 100 wvdew; Sprague type
| H g&rozholse

i F| i5910-2B4.-bLo0h CAPLITOR, FIXELD, FAPER 1 0.2 a.1 4 1

DIELECTRIC: 220,000 mmr
+ £0f; 100 vdew; Sprague btype
96P22401513

2 0.2 0.1 & 226
ca3g

I
_
|
! OAPACTITOR, FIXED, FAPER
b DIELECTRIC: 470,000 mmf
+ S0%: 100 vdow; Collins
part/dwg 331 ©592 OC

¥ | 5910-262-B522

CAPACITOR, FIXED, PAPER 1 0.2 0.1 4 0295

DIELECTRIC: 470,000 mmf
+ 20%; 300 vdew; Sprague type
BEP4THO3EES

A

by

_
mmwolmm01mmu4 m
i
|

24
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Figure 86 (foldout) (as changed by C 1, 2
Feb. 58). Change the value of R554 from
2,200 to: 470.

Figure 87 (foldout)., Make the following
changes (as changed by C 1, 2 Feb, 59):

Change reference symbol R533 (from pin
6 of V509) to: R553.

Add the following to the notes:

4. IN RECEIVERS WITH SERIAL NUMEBER 100
AND UPWARD, R609 IS NOT USED. THE
JUNCTION OF R604 AND R608 IS GROUND-
ED AND CAPACITOR €612 (8 UF) IS CON-
NECTED IN PARALLEL WITH R608.

Delete noté 5 (as added by C 1, 2 Feb. 59)
and substitute:

5. IN ALL RECEIVERS, B+ 3/84 FUSE F102
18 NOT CONNECTED BETWEEN Pi20-5
AND +300 V UNREGULATED.

Figure 88 (foldout) (as changed by C 1, 2
Feb. 59). Make the following changes:

In the upper-left portion of the illustra-
tion, change the value of R205 to 5,600,

Change the value of R209 to 3,900.
Change the value of R226 to 3,900.
Change the value of R227 to 6,800.

In the upper-right portion of the illustra-
tion, change the value of R264 to: &20.
Delete R268,

In the center portion of the illustration,
change the value of R291 to 39K.

Add the fellowing notes to the illustration.

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 7208,
AND PIN 2 I3 CONNECTED TO PIN 1 OF
Z208.

2. IN RADIO RECEIVERS WITH SERIAL NUM-
BER 51 AND UPWARD, RE222 IS 27K, AND
R323 18 12K.

3. IN RADIO RECEIVERS WITH SERIAL NUM-
BER 51 AND UPWARD, R228 IS 15K, AND

™ 11-855
C3

R229 18 DELETED. R228 IS CONNECTED
TO PIN 3 OF Z212, AND PIN 2 IS DISCON-
NECTED FROM F228 AND CONNECTED TO
PIN 1 OF Z212.

Delete note 4 (as added by C 1, 2 Feb, 59)
and substitute:

4. IN ALL R-389/URR, THE LEADS CONNECT-
ED TO FUSE F102 WERE REMOVED AND
CONNECTED TOGETHER. A NEW LEAD
IS RUN FROM THE CABLE TO FUSE F102
AND IS LABELED P118-15 PS8 (98) 52, THE
OTHER END OF FUSE F102 IS CONNECTED
TO TEEMINAL 7 OF TB104. THE CONNEC-
TION BETWEEN FUSE F103 AND THE
CABLE LABELED P118-15 1B0V PS8 (96) 52
IS DELETED. THE B+ 3/8A FUSE I8
CALLED THE HV 3/8A FUSE.

In the upper right portion of the illustration,
change the value of R554 to 470.

Change the value of C536 to 12 ppf.

Add the following to the notes:

11. IN RECEIVERS WITH SERIAL NUMEER 100
AND UPWARD, R60% IS NOT USED. THE
JUNCTION OF R604 AND R608 18 GROUND-
ED. CAPACITOR (812 8 UF) IS CON-
NECTED IN PARALLEL WITH R808.

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

13. IN RECEIVERS WITH SERIAL NUMBER
427 AND UPWARD, (525 IS CHANGED
FROM 2 UFF TO 7 UFF.

Delete note 14 (as added by C 1, 2 Feb. 59)

and substitute:

14. IN ALL RECEIVERS, THE GROUND CON-
NECTION WAS DELETED FROM TERMI-
NAL 6 OF T801, AND TERMINAL 6 IS CON-
NECTED TO CONTACT 15 OF J8i8.

Figure 89 (foldout) (as ehanged by C 1, 2
Feb, 53). Make the following changes:

In the left-center portion of the illustra-
tion, change the vahie of R205 to 5,600.

Change the value of R209 to 3,900,
Change the value of R228 to 3,900.
Change the value of R227 to 6,800,

In the extreme upper right portion of the
illustration, change the value of R264 to
820,

Delete R266
5b
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In the lower center portion of the illustra-
tion, change the value of R2%1 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 EBETWEEN 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 I8 15K, AND
Rz22e IS DELETED. R228 18 CONNECTED
TO PIN 3 OF Z212, AND PIN 2 I8 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 I8 1ZK.

In the upper center portion of the illustra-

tion, change the value of R554 to 4770.

56

Change the value of C536 to 12 uuf.

Add the following to the notes:
9. IN RECEIVERS WITH SERIAL NUMBER 100

10.

11,

AND UPWARD, R60%9 IS NOT USED. THE
JUNCTION OF R604 AND Ré608 IS GROUND-
ED. CAPACITOR C&12 (8 uf) I8 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

by C 1, 2 Feb. 59) and substitute:
5.

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 9% 15-30.
A WIRE IS ADDED BETWEEN PIN 2 OF
FUSE F102 AT STATION 38 AND CON-
TACT T OF TB104 AT STATION 40.
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Changes in force: C3 and C §

CHANGE l

NO. 5 S

T™ 11-855
*Change S

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

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

TM 11-855/TC 31R1-2URR-161, 2 August 1955, is
changed as follows:
Page 1. Make the following changes,
CHAPTER 7 is deleted in its entirety.
The following appendixes are added:

APPENDIX I. REFERENCES
II. DELETED
IIl. 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
(MWQ'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 T0-00-35D54 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 preseribed in AR
T00-58/NAVSUPINST 4030.29/AFF 71-13/MCO
P4030.29A, and DSAR 4145.8.

¢. 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. Items Comprising an Operable Radio Receiver R-389/urr

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

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

Dwmenaions fin.} Weight
Quantity  Height Depth Widih ith)
-1y 17 14

1

1 - 9% ]
1 - - - -
2 - -

‘This change supersedes TM 11-855, C 4, 16 October 1973,
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Crystal Unit, Quartz CR-18/1: 10,455 kHz, MIL-C-3098, 81349
5955-00-250-0568  Crystal Unit, Quartz CR-45/U: M1L-C-3098, 81349

SB20-00-539-9006  Power Supply PP462L/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.

Quantity Heght

Weight

Degpith Width {ibt

(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
he the standard audio ocutput.
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 Seitings

(2) Spectrum Analyzer TS-723/U. Conérol or nwiich Poattion
(3) RF Signal Generator AN/URM-25D. e MR oFF
(4) Audio Oscillator TS-382A/U. AGC MED
(5) Voltmeter, Electronic ME-30A/U, LIMITER OFF
(6} Frequency Counter AN/USM.25. AUDIO RESPONSE WIDE
(7) Multimeter TS-352B/U. ik As needed
b. ‘The foli?wing additiunal equipment is needed BREAK IN OFF
for final testing. FUNCTION AGC
(1) Resistor, fixed, composition, 33 ohms, &W, BFO OFF
=+ 5 percent. DIAL LOCK UNLOCKED
{2) Resistor, fixed, composition, 68 ohms, %W, LOCAL GAIN As needed
+5 percent RF GAIN Maximum
pe : OVEN OFF

(3) Resistor, fixed, composition, 62 chms, 1AW,
=5 percent.

(4) Resistor, fixed, composition, 60 chms, 15W,
=+ 5 percent.

(5 Resistor, fixed, composition, 600 chms, 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-38%/URR during all test opera-
tions,

(4) Connect a 1-watt, 600-0chm composition resis-
tor across terminals 6 and 7 at LOCAL AUDIO (fig.
8).

(5) The ANJURM-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

c. Preliminary Checks. Before testing the
R383/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 TS-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 108. The meter should indieate
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.
(2y AUDIO RESPONSE switch to MEDIUM.
(3) IF BANDWIDTH switch to 8 KC,



b. Tune the AN/URM-25D to the R-383/URR fre-

quency.
NOTE

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

quency as the R-389/URR when Multimeter

T5-505/U measures maximum voltage between

connector 16 and GND TB103 (fig. ) (dicde

load voltage is maximum at resonant frequen-

ey

¢. 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 ANJURM-25D MOD SELECTOR
switch to OFF. The reading shall be no more than
0.77 volt ac.

Table 8. Signal Level for Am. Sensitivity Test

Band AMNIURM-250 cutput
15 10 500 ke 6.0 microvolts
500 19 1500 ke 6.0 microvoits

133. Cw Sensitivity Test
The ew 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 QON,
(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 fora reading
of 2.45 velts ac on the ME-30A/U.

e. Turn the BFQ PITCH control to OFF.

f. The reading on the ME-30A/U shall not be more
than 0.77 volts ac.

T™M 11-855,C5

Table 3 Signal Level for Cw sensitivity Test
Band ANURM 250 ourpyut
15 to 500 ke 2.0 microvolts
500 to 1500 ke 2.0 mierovoits

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 R3BY/URR frequency to 400 ke.

¢. Set the AN/URM-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-506/1).

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

f. Increase the output of ANJURM-25D to 20
microvolts.

£ Detune the AN/URM-25D below 400 ke unti! 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 ANURM-25D above 400 ke until -7
volts de is again read on the TS-505/1J.

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 ANJURM-25D
outputs of 100 microvolts, 1,000 microvolts, 10,000
microvolts, and 100,000 microvolts.

m. Repeat e through I 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
switrh 20 microvolls microvalte
.1 KC 0.1 ke +50% , 0% Less than 1.0 ke
1.0 KC 1 ke +50%, 0% Less than 3.0 ke
20 KC 2 ke =15% Less than 4.0 ke
40 KC 4 ke £15% Less than 6.0 ke
80 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 16,000 160,000
microvodis microvolts smicrovolts
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 8.5 ke Less than 9.2 ke
Less than 8.0 ke Lessa than 10.2 ke Lesa than 11.0 ke

Less than 18 ke Less than 23 ke Lesas 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:

.. 33 0HM l_L .

UG-290/U |
CONNECTO

i

UG-42i/U

T ;_68 OHM 'CONNECTOR
<
AN [
82 oH

NOTE:

ALL LEADS TQO BE SHORT AS POSSIBLE.
ALL RESISTORS TO 8E GCOMPOSITION

W2 WATT, 5%,

ELLFKOQI

Figure 82. Dummy antenna schematic diagram.

SIGNAL GENERATOR
AN/URM - 25D

MULTIMETER
T5-505/¢

Y1
.

AR

TBI03 )
3

i
It

ot

RADIC RECEivER

50
HIGH mrw.- oMM EIIE

R-389/URR

-]

FREQUENCY COUNTER
AN/USM-28

DUMMY
BAL TBIG4
ANTENNA i
]:—l:“q?' X 1: ‘? 7
600 OHM bl
b4 A
800
OHM
SPECTRUM METER
ANALYZER YOLTMETER
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Figure 83 Equipment Rookup diagram for testing Radio Receiver R-38%/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.

¢. Tune the AN/URM-25D to the R-3R9/GRC fre-
quency with an output of 10 microvolts (maximum
diode load voltage on TS-505/U).

d. Set the ANfURM-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 60(chm composition resistor.

4

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

Tahle 5 Audic Output Voltages

A ouiput terrinals Audi caltage vl

LOCAL AUTHD Not less than 17.3 wolts ac (500 mw
deross B0 ahmes
LINE AUDIO Not ess than 245 volts ac (10 mw

aeross K0 ahmes
Not less than 173 volts ac (5 mw
AeToss D00 ohirs |

136. Audio Harmonic Distortion Test
a. This measurement shall be made in conjunction

with and under the same test condition as in
paragreph 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-T23/U across the LOCAL AUDIO
terminals (connectors 6 and T), terminated with a
600-ohm resistor.

c. The distortion shall not exceed 11 percent.

d. Connect the T8-123/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-38%/URR as
given in table 1.

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

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

e. The rcading on ME-B0A/UJ shall not be more
than 3.45 volts,

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

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

138. Diai Calibration Test

a. The switches and controls on the R-38%/URR
are set as given in table 1, except that the IF BAND-
WIDTH switeh is set to 0.1 KC.

b. Set the R-38%/URR dial to the frequencies
specified in table 6.

e. Set the ANJURM-25D output to 10 microvolts.

d. Tunc the ANJURM-25D to the R-389/URR fre-
quency (maximum voltage measured on the
T&-5051! when AN/URM-25D is tuned to the
R-389/UTRR frequency).

2. 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 8. Freguency Tolerances

Fregquen Tulrrarce

15 ke 1300 eps
RIR'S + 30} cps
Gl e 1A Lo M ke + 300 cps
L2 ke =+ 300 ops
RILE Y = 3N rps
EEIN'S AN} cp
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Table 6. Freguerncy Tolerances — Continued

Frequency Tolerance
1,000 ke (500 to 1,500 ke) =+ 600 cps
1,500 ke =600 cps

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/UBRM-25D to the
R-38%/URR frequency (maximum diode load voltage
is read on TS-505/U when AN/URM-25D is at
R-383/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-33%/URR frequency.
g Turn the IF BANDWIDTH switch to 8 KC.

h. Rotate the BFOQ 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/UUSM-26.

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

k. Turn the BFQ PITCH control to +3.

{. 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
R38Y/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 800-ohm composition resistor and
connect the ME-30A/U across the terminals.

b. Set the R-38%/URR frequency dial to 1,000 ke.

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

d. Set the AN/URM-25D output to 20 microvolts,
Tune the AN/URM-25D to the R-383/URR frequency
{maximum diode load voltage read on TS-505/U).

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

£ Adjust R-38%/URR LINE GAIN for zero VU
reading on LINE LEVEL meter.

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

141. Squelch Threshold Test.

a. Set R-389/URR switches and controls as given
ir: table 1,

h. Place the R-38/URR FUNCTION switch to

5
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SQUELCH.

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

d. Tune the ANJURM-25D to the R-389/URR fre-
guency.,

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

£ Determine the pull-in and drop-out thresholds
by noting the disappearance and presence of audio
output as the R38URR RF GAIN control is ro-
tated towards minimum and maximum positions.

g Rotate RF GAIN controt 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 switeh to ON. Pin K of J-103
will now be ungrounded. Verify with an chmmeter.
142, If. Output Test

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

b. Place the R-38%/URR FUNCTION switch to
MGC.

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

d. Set the R-38%/URR frequency dial to 1,000 ke.

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

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

& 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 ANSJURM-25D to 30
microvolts.

i. The reading on ME-30A/U will be 200 microvolts
=22 20 millivolts,

Appendix [ is superseded as follows:

APPENDIX |
REFERENCES

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

R-38%/URR:
DA Pam 3104

DA Pam 310-7
SB 11-573

TB 430118

TM 11-6625-255-14

TM 11.5511

TM 11-5551D

TM 11-5820-359-12P
T™ 11-5820-359-35P

T™ 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-T23A/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 ANJURM-25D.

Operator and Organizational Maintenance Repair Parts and Special Tools
List and Maintenance Allocation Chart: Power Supply PP-62/URR.

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

Operator, Organizational, DS, G8, 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 Osciliators
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.

Operater 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 &4 is rescinded.
Page 130. Figure 85 is superseded as follows:
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Appendix II. Appendix II is rescinded.
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By Order of the Secretary of the Army:

FRED C, WEYAND
General, United States Army

Official: Chief of Staff
PAUL T. SMITH

Mgjor General, United States Army
The Adjutant General

DISTRIBUTION:

To be distributed in accordance with DA Form 1251, operator maintenance requirements for
R-389/URR.






Changes in force: C 3, C 5, and C 6 T™ 11-855

Cé
CHANGES K HEADQUARTERS
. DEPARTMENT OF THE ARMY
No. 6 i WASHINGTON, DC, 25 August 1877

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,
Page preceding Table of Contents. Add radiation warning.



Audio Level Meter Ra 226 0.60uCi 6625-00-669-0769
Electron Tube b651WA 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 he read and
understood by all personnel before operating or repairing the Radio Receiver R-38%URR. Hazard-
ous radioactive materials are present in the above listed components of Radio Receiver R-38%TURR.
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 75515,

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

NEVER remove radicactive 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 riof be repaired or disassembled.

Disposal of broken, unserviceable, or unwanted radicactive 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 Stuff

PAUL T. SMITH
Major General, UNntted States Army
The Adjutant Feneral

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

Section 1. GENERAL

1. Scope

a. This manual contains information for the
imstallation, 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 Tublica-
tions Agency, Fort Monmouth, N. J., ATTN:
Standards Division.

2. Forms ond Records

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

a. DU 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 18350-4/AFR 714,

b, DA Form 468, Unsatisfactory Equipment

Report, will be filled out and forwarded fo the
Oftfice of the Chief Sigmal Officer, as prescribed in
SR TO0-15-5.

¢. DI Form 5335, 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 00-331-54.

d. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment, { Radio Communication, IMrection Finding,
Carrier, Radar), will be prepared in accordance
with instrnctions on the back of the form (fig, 10).

¢. 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 instruetions on the back of the form (fig. 11},

f. Use other forms and records as authorized.

Section ll. DESCRIPTIGN 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 13 to 1,500 kilocyeles (ke¢). ITtisone ofa
series of receivers, consisting of Radio Receivers
R-388,URR, R-3%0,/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 converfed to a 455 ke 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 deseribed in paragraph 17,

5. Technical Characteristics

Type of cireuwit____________ Double convergion superhet-
erodyne,

Frequency range_______._. 15 to IO ke (2 ranges, T
bandsy.

Types of signals received-__ Al-cw; A2-mew; A3-voice;
Fl-frequency-shift kKering.

Trpeoftuning____________ Manual or motor tuning, with
autematic band switching,

Calibration________..__ . __ Direct reading on g ¢ounter-
type dial.

Calibration ercoro_________ Not more than 300 ¢ps in 13-

to 500-Ke runge; not more
than 600 c¢ps in 50 to
1,500-ke range.

.o
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Figure 1. Rodio Receiver R-389/URR.

Audio Power output ;
600-ohm unbalanced line_ S0 mw.

603-0hm balanced line_ . 10 mw.
Phones_________________ 0omw.
If. selectivity.._ __________ 1My eps to 8 ke in 5 steps.
Intermediate frequencies:
First conversion________ 10 me.
Second conversion....__. 453 ke.
Power source_____________ 115/230 volts ac =10%, 48 o
62 cps.
Power input:
115/220 volts ac_ ... ___ 250 watts total; 150 watts
with oven heater off.
Number of tubes_.__..____ 36.
Antenna :
Unbalanced____._______. Random length.
Balanced ________________ 125-0hm terminating imped-
ance,
Temperature range_.. __. —40° C to 65° C (—40° F to
149° F).
Cperating altitude_.______. Up to 10,000 feet.
Weight _______ . ___________ #2 1b.

6. Packaging Data

When packed for shipment, Radio Receiver R—
389/URR is placed in moisture-vaporproof con-
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,

BALANCED
ANTENNA

RACIO RECEIWVER

R-389/URR

FREQUENCY
SHIFT
CONVERTER

CV-1IS5/URR

4

TELETYPE -
WRITER
SET

Twass-z

Radioteletype receiving system, block diagrem.
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inches wide, and 32 inches long; its volume is
approximately 124 cubic inches. Weight is
approximately 115 pounds.

7. Table of Components

Bee o | Unit
Component .-;a{i:r_uci f_H(?:‘:f)h" n;fg')‘h “(ri'f‘_gh wa i:!]ht
SNt 1)
- — O |
o 7 |
Radic Recciver R-384 i | | |
URR__. .. .____.___ L Lok 17y 19 | 82
Power Cable  A-sembly ! !
OX=1358'U. . . _. I U T %
Manual .. . ... . 2 2 .11 84 114
Total._..__..____.... . 88y

Nofe. Thix dist iz for general information only,  Ree
appropriate supply publications for information pertais-
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 recetver,

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

{1y The frequency to which the receiver is
tuned 15 Indieated on one of two sets of
conntertype indicators.  Two sets of
counters are used to coincide with the
two ranges into which the frequency
runge of the reeeiver is divided. The set
of counters not I use Is automatically
masked, so that only one sel is seen by the
operator at any time,

(2) Two meters are mounted on the front
punel.  One meter, marked LINE
LEVEL, indicates in volume units (vu)
the level of the awdio signal being fed
overa line to a remote point.  The second
mefer, marked CARRIER LLEVEL, in-
dientes the relative strength of incoming
sigrnals,

e The back panel ol the recelver {(fig. 7) con-
tains special tools, operating and spare fuses, and
terminal strips for connections to auxilinry equip-
ment and for test purposes.

4. Fhe unitized constraetion of the receiver
conststs of tive ~ubchassis hield 10 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 und 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
15 not supported by the front panel alone when the
receiver Is used 1n moebile service.

a. Cabinet (Y -917/URE. Thisisalightweight,
tabletop cabinet designed for general fixed-station
usa.

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

Caution: Whon Radio Recetver R-384/URR is
installed in any case other than those desceribed
above, adequate ventilation must be provided.
In mobile nse, the receiver must be supported in
the manner provided in Case CY-979/URR and
Electrical Equipment Cabinet CY-1216/17. 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 P1 621U RR consists of a
power transformer, two 26Z5W rectifier tubes, and
agsociated circuits mounfed on a removahle sub-
chassis, Tt is mounted in a emnpartment on the
lower deck of the main frame, The alternating-
eurrent (ac) power supply furnishes the proper
volinge for aperation of Radio Receiver R-580/
TURR from a 115- or 250-volt =10 percent, 18- to
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62-eycle source. A switeh 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)
1s 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 terminatel in a serew-locking
plug at one end and a standard parallel-prong ae
plug at the other end. The secrew-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 6AKS

3 tubes, type 6BH®6

3 tubes, type 6BJ6

2 tubes, type 6C4

1 tube, type 12ATT

1 tube, type 12ATT

1 tube, type 26Z5W

4 tubes, type 5749/6BAGW
2 fubes, type 5750/6 BE6W
1 tube, type G082

4 dial lamps

6 fuses, 3g-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/TURR, 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 ochms.

Headset__________________ Headset HE-30 or equiva-
lent {600 ohms},
Lowdlepeaker______________ 800 ohms,
Adapter connector :
uG-9to,U______________ Adapts Pluz PL-23% on un-

balanced antenna lead-in
to ANTENNA BALANCED
125-0hm counector J106.
UGO9TI/U___________.. Adapts Plug Connector UG-
573/U on uapbalanced am-
tenna lead-in to J106.



CHAPTER 2
INSTALLATION

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

13. Siting
{tig. 4)

a. General. The best Jocation for radio equip-
ment depends on the tactical situation and locul
conclitions, such as the following: the need to
house the equipment where its shelter cannot be
seenl: the type of housing available; the terraing
and the need of easy access by messengers, Re-
ception with Radio Receiver R-380/T'RR iy best
when the antenna is high and clear of hills, build-

mgs, chils, densely wooded areas, and ofher ob-
structions.  Depressions, valleys, and other low
places are poor locations for radio reception, be-
cause the surrounding high terrain absorbs rf
energy.  Wenk or otherwise undesirable signals
tiay 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.  Norvmally,
reception over water ix better than over lawd.  Sce

Figure 4, Anideql antenna instqlation,



that drainage is adequate to prevent flooding the
interior of the shelter. If the equipment is part
of & communtcation 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. T 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. Imstall 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

Nale. TFor uwsed 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 3.

(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 cuter corrugaied fiber-

(6)

(7)
(8)

(9)

(1)
(2)

(4)

(8)

(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 against
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 LLOCK 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 ¢, and
check to see that each socket contains the
proper tube type. De 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 hizhest fre-
quency on ecither range, This will raise the
slug rack above the tubes to ity greatest height.
The shield on tube V701 has a gpring clip aronnd
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 V8053 and V606 are held in
their sockets by spring-loaded clamps. To re-

move these tubes, 1ift the clamps and turn them
far enough to clear the nhes.

o’

=



which the receiver will be connected. Be
sure that switch 3301, on Power Supply
PP—621 T"RR, s in the proper position
for that voltage (115 or 23, The
switel ean be reached from the botton: of
the chassis. See figure 71 for the loca-
tion of the switch, Replace the dust
COVOTE,

Remove the AC 34 and the B4 378A
fuses from their holders in the back panel
fig. ¥} and check to see that they are of
the proper rating.  Bewsure that the fuses
are sentoed hrml\ when replacing them.
In this receiver. no fuse 15 used o the
holder marked DC 204 ; instead, a bake-
lite rod 1= instalied.

(9

AGC_RECTIFIER AND
AGC AMPL POSITIVE PEAK LIMITER
6BJE -\" |2ﬂU?—:
\ / J—l‘ 1 T T ——T
) ;
L
:
AGC TIME CONSTANT ETH [-F AMPL
TUAE 4WD CATHIDE BhAKE
FALLOWER
MXER
reaut DRIVER
£BHE IST R-F
2TH I-F AMPL EMEL
BJE SBJE
. QUTEUT
'l CQUPLER
BAHE
4TH I F .QMPL
PETELTOR AND
NEGATIVE PEAR
LimITER 20 A-F
L2AUT AMAL
4
A0 [-F AMPL
668
BEﬂT FREQUE MNEY _— i
57 INJECTION _— I T
20 I-F AMPL . SEEE
BB.E wtaL Dso
IST MiXER
1S égJanupL . . 20 MIXER
BBEG
Y¥OLTAGE
REG UL ATOR
ATFT 1
INFL'T INJECT' O RELAYT
COUP_ER MIXFR CONTROL
BBRHE ERES GLAW
THeSE-2D
Figure 3. Top dock, fube locafion.
{7) Check the voltage of the power source to Caution: When the receiver is fo be

operated from a 23-volt source, change
the fuse in the holder marked A 3A
(fg. 7Y from a J-ampere, 125-volt {ype to
a -wmpere, 230-volt type. To aveid
damage (o Hadio Receiver R-289 TIRR,
do not use any fuses other than those
specified,

lu=pect for beut or broken conunectors
Check
toosee that all special tools are in phice
in their holders (fig. 7). Remove the
spare-fuse cover and check to see that the

and terminals on the rear panel.

spare fuses of proper rating= are in place.

10 (heck the contents of the box that con-

tains running spares for damaged parts,
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Figure 6. Botlom deck, tube location.

15. Installation of Radio Receiver R-389/
URR

a. Fized, abletop fustallation. When housed
in Cubinet CY-917/URR or a siinilar 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
inte the cabinet.

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

10

16. Connections

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

Warning: The voltuges used are Ligh enough
to endanger human life. To prevent shock hazard
to personnel touching outside metal parts of the
receiver, connect terminal 9 o1 10 {marked GND)
on the rear panel {fig. 7) to a ground connection
in the earth.

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



GROUND SET BEFORE GPPLYING POWER

PIN STRAIGHTENERS

Y
- %0 . aa,

|—UNE—1 UIOQE

5.“

4 IﬁnIGﬂ

ol

Figure 7.

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

(1Y ANTENNA UNBALANCED  recep-
tacle. When an unbalanced antenna,
such as a random-length wire is to be used
in fized installations, the lead-in must be
connected to UNBALANCED receptacle
J105 {Receptacle Conmector UG-368/1)
by means of Plug Connector UG-573,/T7.

(2) ANTENNA BALANCED 125 OHM
receptacie. ANTENNA BALANCED

125 OHM receptacle JI106 (Receptacle
Connector TG—422/U) furnishes input
to the receiver through a tuned antenna
transformer,  This veceptacle is used for
all balanced antennas, and should be nsed
for unbalanced, low-impedunce trans-
lines. Connect the* balanced
coaxial cable, Radio Frequency Cable
RG22, to J106 with Plug Connector
TG-421/U, or, when Cable RG-8G/T7
transmission line is used, use Plug Con-
nector  UG-969/U. Two .right-angle

mission

TH B33-1%

Back panel.

adapters are available for connecting the
unbalanced coaxial cable to ANTENNA
BALANCED 125 OHM receptacle J106.
Adapter Connector UG-970/T7 adapts
unbalanced coaxial lead-in terminated in
Plug PL-259 to the receptacle, while
Adapter Connector UG-971/U is used o
connect unbalanced coaxial lead-in
terminated in Plug Connector UG-
373/U,  Adapter Connector UG-H71/T
and Plug Connector UG-573/17 are
preferred, and should be used when
available.
c. Audio Quiput,

{1} A A00-ohm head set or speaker may be

connected as indicated below:
(@) Tnsert the headset plug into the
PIIONES jack on the front panel (fig.

9), or connect a headset hetween
LOCAL AUDIO terminal 7 and

PIHINS terminal 8 on the back panel
(fig. T).

(d) Clonnect the lowdspeaker between
LOCATL AUDIO terminals 6 and 7 on
the back panel (fig. 8).

11



TO BALANGED OR UNBALANCED
LOW-IMPEDANGE ANTENNA

TRANSMISSION

LINE

LINE

{nunw
LOGAL
AUDIO

6T ANTENNA
UNBALANCED  BALANGED
JIOs JIOG 125 OHM

REMQTE
CONTROL
Ji03

IF CUTPUT
50 OHM
J1o4

TO FREQUENCY
SHIFT CONVERTER .

il

SALANCED
TRANSMISSION LINE
TQ AUXILIARY
EQUIPMENT

TO REMOTE
TRANSMITTER

TH BS54

Pigure 8. Cording diagrum,

(2) A 600-ohm balanced line for telephone
and sunilar applications may be con- the front panel is set at ON and terminal
nected as follows; 3 on the back panel is grounded remotely.

{z) For normal balanced-line operation. (2) Ezternal diode Toad. DIODE LOAD
connect  the line between LINI terminals 15 and 16 on the back panel are

ceiver when the BREAK IN switch on

AUDIO terminals 11 and 14 on the
buck panel. Do not remove the jumper

on ternunals 12 and 13,
(&) If a balancing bridge is to he used for
long-distance line applications, remove
the jumper from terminals 12 and 13
on the back panel and connect the
Lridge between these terminals. {‘on-
nect  the  balanced  line  beiween

ternunals 11 and 14.

d. Auxiliury Conncetions (fig. 7).
(1) Breal-in velay. Connection  to the
break-in relay is completed through BREK
IN terminal 5 on the back panel. The
Lreak-in relay operates to disable the re-

12

srovided only for test purpuses in this
equipment. Lerminals 15 unud 16 must be
connected together for normal receiver
uperation,

(3y Ewternal »f gwin control. For external
controel of the rf gain of the receiver, dis-
conneet the internal RF GAIN control
and connect a 5.000-ohm contral extern-
ally,  To substitute ithe external control
for the internal RF GATN control. re-
move the jumper between RF GAIN
terminals 1 and 2 on the back panel and
connect the external control between
terminal 1 and terminal 0 { ground).

4y Jdge edeenit, For external automatie
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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 age lead

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

to terminal 9 (ground). ment. - . '
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
diagrams,

T'o connect Radio Receiver R-359/URR to aux-
iiary equipment for reception of radioteletype,
signals, refer to puragraph 16 for normal operat-
ing and auxiiiary connections for the desired mode ¢. Check the operating controls for ease of ro-
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. instruetions in paragraph 111.

Section Il. CONTROLS AND INSTRUMENTS

Nole. This section locates, illustrates, and describes t he use of Lthe various controls and the instruments that are
provided for the proper vperation of the eguipment.

19. General 20. Radio Receiver R—389 /URR Controls and
Haphazard operation or improper setting of the Instruments
(.-ont-l-uig can cause d‘arpagc 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:
Contrel or instrument | Function
LINE LEVEL meter_____________. Indicates level of balanced-line outpur.
LINE METER switeh__________._.. In OFY¥ position, switch discounects LINE LEVEL meter from balanced-line

oulpit. In 410 position, add 10 decibels (db) to LINE LEVEL meter vy
reading; in 0 position, read LINE LEV El, meter directly in vu; in —10 position,
subtract 10 db from LINE LEVEL vu reading.

LINLE GAIN control . _ _ ___________ Controls level of af signal applied to balanced-line output terminals.

FREQ RANGE switeh_ . __________ Selects either 15- to 500-kc range, or 500- to 1,500-ke 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

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

CARRIER LEVEL meter___...___. I Indieates level of incoming rf signal.  Indication of  db when RF GAIN control
is fully on corresponds to an input signal of 2 to 5 microvolts fmv),

IF. BANDWIDTH switch  _______| Selects width of the pass band in ke for 455-ke if. amplificr stages.

BYO PITCH control ____________. Changes tone of ¢w signals.

RF BANDWIDTH indiestor. . _____ | Bhows maximum width of pass band to which IF. BANDWIDTH control may
be set at operating frequeney of receiver.

BFOswiteh ________________._.___ In ON position, places beat-frequency oseillator in operation.

BREAK IN switeh_ .. ____________ In ON position, permits hreak-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, 2,500-cps signal is highest frequency heard. In
WIDE position, all frequencies passed by il. amplifiers are heard.

DIAL LOCK____ . _____ .. __.__. Rotates clockwise to lock FREQ CHANGE control.,

14
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Control or instrument

Function

FUNCTION switch

LOCATL GAIN control_ _ ___________
FREQ CHANGE control

MOTOR TUNE switeh_______......

RF GAIN control

AGUC time constant switch

OVEN switch

When rotated to any position other than OFF, connects receiver to power scurce
and szelects desired reeceiver function, The positions and functions are as
follows:

Position Fandion
STAND BY____. Receiver disabled but filaments remain lighted and vfo remains
on; receiver ready for instant use.
AGC______.____ Gamin is controlled sutomatically for normal reception.
MGG Age disabled; gain is controlled manually by RF GAIN control
or an external gain control.
SQUELCH . ____ Squeleh eireuit is connecled 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 leudspeaker.

Tunes recciver te 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 squeleh thresheld.

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 adjustmment on back panel. In ON position, turns on vio heater
for increased frequency stability (fig. 7).
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CHAPTER 3
OPERATION

Section |. OPERATION UNDER USUAL CONDITIONS

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

on tha 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). DBe sure that all the external
connections to the receiver are satisfactory for the
desired type of operation outlined in paragraphs
16 and 17.

e If the recelver 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 1s operated in a temperature-regun-
lated building or when maximum frequency stabil-
ity is not required, et the OVEN switch to QFF.

6. 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 operationa] 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/U'RR to the de-
sired frequency, proceed as follows:

. Turn the FREQ RANGE control to the
range that includes the frequency to be received.

4. Roiate the FREQ CHANGE control te the
exact frequency to be received. The MOTOR
TUNE control may be used to aid in tuning
rapidly Lo the desired frequency.

Caution: Do not turn the FREQ RANGE
switch from 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 BFQO to OFF, the LINE GAIN to 0,
the RF GAIN to 10, the LOCAL GAIN to 5.
the IF. BANDWIDTII 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 TF. BANDWIDTH switch to 2 or 4 and
tune for best reception. Return the 1F. BANID-
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
bumnping, tighten the dial lock.

. Adjust the LOCAL GAIN control to obtain
demired volunie level in the headset and/or loud-
speaker.

e. If noise 13 excessive, rotate the LIMITER
control clockwise, as required.

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

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

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



sary, to reduce high-level noise. Ido not reduce
the gain enough to lose the desived signal,

Naute, Dy not use the SQUELCH position of the
FUNCTION switceh if sdesired signals are weak or sub-
Joot Lo fading.

/. When the balanced-Tine ontput eircuit s nxed
to feed teleplione lines or other cquipment, set the
IANE METER switeh to the required range anld
adjuse the LINE GAIN control to obtain the de-
sived Indication on the LINE LEVEL neter.

j- If the break-in relay s connected to trans-
mitter control civewits and the receiver is to be
disabled during periods of transmission. set the

BREAK IN switch to ON

24. Tone-modvulated Radiotelegraph Recep-
tion

For veception of tone-modulated radiotelegraph
signals, operate the controls In the same manner as
cutlined in puragraph 23 for volce-modulated
signads, Bet the IF. BANDWIDTIT control at
2 or 1 it 15 necessary to reduce interference.

a. Dome operators prefer to use the bear-fre-
quency o=cillator (bfo) when receiving tone-maod-
ulated =sigual~.  This practicve i~ particularly ase-
fal in the following cuqes:

{1) When the received signals are too weak
to produve good reception, curefully tune
the FRIGQ CIIANGE control for the
highest  reading on  the CARRIER
LEVEL meter. Tarn the BFQ switch to
ON and adjust the BFO PITCIH control
for a comfortable tane,  Set the AT DIO
RESPONSE switch at MEDIUM or
SITARD.

{2) When severe interference makes reading
the signals difficalt, carefully tume the
FREQ CHANGE control for the highest
reading on the CARRIER LEVEL
meter. Turn the ITF. BANDWITH von-
trol to 1 or .1 and check the tuning of
the FREQ CHAXNGE contrel. Twurn
the BFO switeh to ON amd adjust the
BFO PITCH control for a comfortable
tone.  Net the AUDIO RESPONSE
switch at MICDIUM or SHARP,

&, When adjusting the ATUDIO RESPONSE
switeh, note the fact that only frequencies close to
800 eyeles per seconcd are heard when it is set in
the SHARP position.  The setting of the TZF(Q
PITCH control will result in 2 tone of approxi-

mately 800 cycles per second.  1f a tone higher or

lower in frequency is desired, set the ATUDIO
RESPONSE switech at MEDIUM and adjust the
BFO TPI'TCH control to a more pleasing pitch.

e, Do not use the SQUELCT position of the
FUNCTION switeh when receiving telegraph
signals. Use either the AGC or the MGC

position.

25. Tape Transmission Reception

a. When continuous tape {ransmissions are be-
ing received, the FUNCTION switeh may be set
to AGC and the AGC swilch set to SLOW. It
nity be desivable to reduce the setting of the RF
GAIN control somewhat when strong signals are
being received.

fo TE the tape transmisglon is not eontinuous,
set the FUNCTION switch to MGC and reduce
the RE GAIN control to prevent blocking of the
receiver.  Redueing the »f gain can be used to
inereaze the effect of the bfo.

oo Do not nse the SQUELCEL position of the
FUNCTION switch when receiving tape trans-
nission,  Tse either the AGC or the MGC posi-
tiom,

26. Unmaodulated Radiotelegraph Reception

Operate the receiver controls in the same man-
ner as for veice reception, with the following
exceptions:

a. Set the BFO switch to ON.

b Adjust the BFO PITCH contrel to obtain
comfortable pitch,

e, H signal interference s encountered, set the
TE BANDWITIYIH switeh to the next lower posi-
tion.  To obtain the greater degree of selectivity,
set the JI'. BANDWIDTH switeh to 1 or .1 and
the AUDH) RESTONSE switch to SHARP.
Rewdjust the BFO PITCH control to obtain the
loudest signal,

. For manual gain control only, set the FUTNC-
TTON switeh to MGC and control the zensitivity
with the TE GAIN control.

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

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

7. Do not use the SQUELCH position of the
FUNCTION switch when receiving continuous-
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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. Use the STANT) BY position for only short
periods of time, When it is used for about 15
minutes or longer, vacowum-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. Antijomming 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 ¢w, pulse, or other type of sharp noise,
fallow the procedure in the order indicated below,
if possible, until reception is obtained.

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

(2} Bet the IF, BANDWIDTII 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 regquired.

(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 te permit part of the
desired signal to come through.

(8) If thesesteps do not provide some degree
of signal separation, request a change of
frequency and call sign,

(8) 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 directi=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, veport this fact
to the immediate superior and use some
other means of getting the message
through. Continue to operate.

6. 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,
nntil reception is obtained.

(1) Perform the steps in « (1} threugh (3)
above.

{2) Set TF. BANIDWIDTH switch to the 1
KC or .1 KC position and the AUDIO
RESPONSE switch to SHARID®, Tune
the receiver very carefully. It may be
possible to separate the pitech nf the
desired signal from the jamming signal
to provide readability by making a slight
adjustment of the BFQ PITCH control,

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

(4) Perform the steps given ina(5), (7),and
(8) above,

Section i1l. 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 climatie 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,

«. 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 mnot flex rubber earpieces. This
action may render them useless. Water getting
into the receivers may freeze und 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 tropic¢al climate, radie
equipment can be installed in tents, huts, or, whe#
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
eguipment 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-
sble 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 te the inside or outside of tents.
Desert areas are subject to sudden wind squalls
which may jerk the connections loose or break the
tines. '

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 otl and grease result in grit,
which will damage the equipment.
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CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section 1. 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).

5. 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-3852,/U or equivalent,

Cheesecloth, bleached, Jint-free.*

Carbon tetrachloride.*

Sandpaper, flint No. 000.*

Solvent, Dry Cleaning (SI)) {Fed spec No.
P-5-661a})

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 ¢ through d below.
Spure 3-ampere and 35-ampere fuses are mounted

*Part of Tool Eguipment 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
will 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.

20

on the rear panel of the receiver, under a protec-
tive cover,

o. Tube Pullers. Two cable-grip type tube
pullers are furnished; one for 7-pin miniature
tubes, and the other for #-pin miniature tubes.
To remove a tube, slide a tube puller of the proper
siz¢ 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 Diviver. The
No. 8 right-angle screw driver is used te remove
the screws which secure dust covers, front panel,
removable subchassis, and terminal strips,

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

d. Pin Straighteners. The T-pin and 9-pin
straighteners are attached to the back panel
Wlen a miniature tube is inserted inte the re-
ceiver, either after maintenance or for replace-
ment, purposes, 1t first should be inserted inte
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 TH SIG 178, Preven-
tive Maintenance Guide for Radio Communica-
tion Equipment.

37. Use of Preventive Maointenance 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-388/URR. Paragraph references in the
ITEM column indicate paragruphs in the text
which give additional or detailed information.

38. Performing Preventive Mdaintenance

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 Ewxtcrior 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)

(1)

(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 CONTROQOL connectors. Use
a clean, lint-free cloth. Remove grease,
if necessary, with a cloth dampened in
solvent (SID); 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, deterlora-
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 lovse 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
frequeney 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
plass windows (fig. 1).

(13) If deficiencies noted are not corrected

during inspection, indicate action taken
for correction.
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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 Flectron 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 €102, C108, 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
loocse mounting; burned, pitted, or cor-
roded contacts; misalinement of contacts
and springs; and insufficient spring ten-
sions {fig. T2).

(4) Inspect the resistors for eracks, chipping,
blistering, discoloration, a:md 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, eracks, 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. 40%).

Section lIf. 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 severs 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 temperaturrs are harmful to
most materials,

b. Trepical 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 {0 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

&. When the finish on the front panel or case
has heen badly scarred or damaged, touch up bare
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surfaces, Use solvent (SD) to remove dirt and
grease.

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

. 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 |V. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

42, Generol

¢. The troublesheoting and repairs that cun 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 fanlt 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 thnse
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) Impreperly connected, worn, or broken

" speaker or headset cord.

(3} Burned-out fuse,

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

(5) Improperly counected sntenna lead-in.

(8) Defective tube (check voltage-regulator
tubes Y605 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 te operate and the
cause is not immediately apparent, check as many
of the above items as is practicable before starting
a detailed examination. If pessible, 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 diseovered that
more than one tube is not lighted., This condi-
tion can be caused by one filament burning cut in
a circuit having several filaments in series. All
filaments, except the four connected directly
across the 25.2-volt filament supply, are connected
in series circuits which include twao, 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 V&2, oven
heater HR701, and indicating lamps I-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-
meénts. Figures 5 and 6 show the locations of all
tubes in Radio Receiver R~389/T/RR. As an aid
in locating trouble caused by an open filament
circuit, the reference designations of the tubes in
each filament cireuit are listed below.

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

V205, V212, and V213

V208, V211, V209, and V206
V210, V20T, and V509

V504, V503, V502, and V501
V507 and V510

Va0h, V06, and V51l
RTH12, V308, and V701
1607, V601, V603, and V702
V602 and VG601

44. Subchassis Testing

Make the simple tests outlined in @, b, and ¢
below te 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 subchassts often
will show the source of the trouble.

Warning: To prevent electrical shock or harm-
ful short circuits, turn off the receiver before ve-
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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 V307 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-
seribed in & below; if these units are not function-
ing, check the following :

(1) AC3A and B+ 3/8A fuses.

(2) Power cable connection,

{3) Speaker or headset.

{4} Tubes V301 and V802,

(5) Tubes V601 through V606.

(6) Cable connectors on af subchassis.

b. If. Subchassis. Remove plug P226 from re-
ceptacle J626 (fig. 70) and touch the contact of
the receptacle with a probe. A loud elick 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 1s not functioning, check the following:

(1) Tube V510.

(2} Tubes V501 through V507,

(3) Connector P117 on the if. subchassis
{fig. T0}.

e. Bf Subchassis. The connection of the an-
tenna to the antenna receptacle while the receiver
is turned on should produce a loud clicking sound
m the speaker or headset. When no sound 1s 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, lealtage, and either emission
or mutual conduetance. If a tube tester is not
available, a similar receiver in good operating con-
dition ¢an be used to test the tubes by the substi-
tution method described in & 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
sacket.

(3) Remove the tube shields by pressing
down and turning 14-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.

(6) 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 (agc 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 elockwise; 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,

{3) 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
becuuse 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
nunerical 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 15 necessary. If the
corrective measures do not give results, trouble-
shooting is necessary. If the tactical situation 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 Performonce Check List

Iﬁf:‘ e Action or eondition Normal Indicationa Caorrective measures
1| Antenna. . ......_____ Lead-in witre connected.
2 | Loudspeaker or head- | Loudspeaker connected to
set. LOCAL AUDIO termi-
nals 6 and 7 or headset
cennected to PHONES
juck.
3 600-ohm line_ _ _______ Connected to LINE AU-

DIO terminals 11 and 14.

s If 600-ohm line is not
= available, connect head-
i get to terminals for test
o purploses.
» 4 | Power cable_________._ Connected hetween re-
ceivar and power =ource.
- 5 | AUDIO RESPONSE | Set at MEDIUDM.
switch, :
| 6| IF. BANDWIDTH ' Set ut 4 or 8 KC.
o switch.
- 7% RF GAIN control__ __| Set at 10.
1 os | LOCAL GAIX control_| Set at 5.
m % | FREQ RANGE switch. Set at 15-500 KC.
10 | FREG CUHANGE con- | Set at 250 KC.
A trol.
a, | 11 | LIMITER control. ___, Bet 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
i 4, 12 and 13, 15 and 16,
External ground is con-
nected to terminal U or °
10 a3 a safety precaution.
13 | FUNCTIOX switch_..| Turn to STAND BY_______ Dial lamps light___________ Check power cable (par,
48},
Check dial lamps and
B : fuses.
ot c Turn to AGO_ . oo _____._ Rushing noise or signal is | Look for loose or broken
. heard in apeaker or head- tubes.
= ; set. Rf bandswitching | Check connectors be-
e | sysiom may be heard to { tween subchassis.
| evele, depending on posi- ¢ Test tubes.
*
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tion of FREQG CHANGE

| Refer to paragraph 99.

and FREQ RANGE con-

trols,

|




Itermn

duizced in amplitude.

No. Ttem Action or condltlon Normal indieations Corrective measures
14 | FREQ RANGEeswitch_} Switch from 15500 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 cyeling is
not heard, switch FREQ
RANGE to 15500 KC
range. Bandswitching
system iz heard to cyvcle.
Return FREQ RANGE
switch to 5001500 KC |
range.
15 | MOTOR TUNE | Turn on in either direction__| FREQ CHANGE knob and | Refer to paragraph 9.
gwiteh. 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
{3 range of Jeceiver.
T | 17 | LOCAL GAIN control_| Rotate control in either | Volume at loudspeaker or | Refer to paragraph 99.
Z direction. headset increases or de-
< creases,
= | 18 | LINE METER switeh.| Set t0 0. - .o | ool
g 19 | LINE GAIN control. .} Rotate control. . ......._..| Indication on LINE | If headset level varies
= : LEVEL meter increases ahd pointer of LINE
(- or decreases, LEVEL is sticking,
M tap meter lightly.
P Refer to paragraph
[ 99,
jrd If local output is sat-
2] isfactory but line out-
= put is weak, test
& tubes V602 and VA04L.
= Refer to paragraph
g 99,
= | 20 | RF GAIN eontrol.._.. Rotate control____________ With a station tuned in | Refer to paragraph 899,
audio output and CAR-
RIER LE¥EL meter in-
dication inereases or de-
Greases.
21 | FUNCTION switeh___| Turn to MGC._ . _....... Signal still heard; if signal | Refer to paragraph 99.
is strong, receiver will |
block.
Turn to AGC, and tune ! Outpul 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 nocise is re- | Refer to paragraph 99,
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27 | AUDIO RESPONSE

switeh. sitions.

Operate through three po-

I}t\ﬁ;‘:‘ Ttem Action or condition Normal indlcations Corrective measures
23 | BREAK IN switeh__._| 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 to ground momen- silence receiver.
tarily.
Line audio output cirenits
j from receiver REMOTE
CONTROL  receptacle
are disconnected from
receiver output.
@ | 2¢ ¢ LINE METER switch_| Turn to +10___ ... _._ Line level is 10 vu above | Refer Lo paragraph 09,
o 1 LINE METER indica-
=z tion.
« TurmtoQ_ ... . _____ LINE METER indicates
= the line level controlled
=3 by the LINE GAIN con-
< trol.
ke Turnto —10.__...._...._| Line level is 10 vu below
M LINE METER indica-
2 tion.
l Turn ta OFF__________._. LINE LEVEL meter is dis-
?‘ ! conrected. Line audio
s ; ! output is still connected.
« + 256 | BFQ switch and BFO | Turn the BFO switch 4o [ Tone of signal varies_._____ Test tube V308,
: PITCH control. ON. Tune in & ew sig- Refer to paragraph 99.
— nal, and vary the BFO
- PITCH control.
& | 26 | IF. BANDWIDTH | Turn from 8to .t KC______| Selectivity becomessharper. | Refer to paragraph 99.
= switch. A reduction of noise will

be noted when the band
width is narrowed.

In WIDE position, permits
amplification of receiver’s
full audio range; in ME-
DIUM position, cuts off
frequencies above 3,500
cps; in SHARP position,
paszcs only 800 cps.

Refer to paragraph 99.

28 | FUNCTION switch..._

STOP

Turn to STAND BY _____. Receiver

i Turn to OFF__ __________.

is silent. Fila-
ment eireuits and vio cir-
cuits are kept on for im-
mediate reception.

Turns off ali receiver cireuits,

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 hy checking Power Cable As-
semhbly CX-1358/1] cable first. Remove the con-
nector from the ac input, and, with the cable as-
sembly still attached to POWER receptacle J102,
connect an chmmeter across the terminals of the ac
conhector. Turn the FUNCTION switch to
OFF; the ohmmeter should indieate infinity. With
the FUNCTION switch set to STAND BY, the
chmmeter indication should be about 1.5 ohms for
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115-volt ac input and 3.5 ochms for 230-volt ac
input. -If these conditions are not obtained, check
fuse ACBA. If the fuse is good, remove the cable
assembly from the receiver receptacle, and check
for a shoxt 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. Xf 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 continucus wave (mcw}, and am. re-
ception over a frequency range of 15 to 1,500 ke.
The receiver is hasically 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 aver a frequency range
of 48 to 62 cycles per second (cps).

¢. The tuning system of Radio Receiver R-389/
UJRR 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
(fg. 12)

a. The bleck 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 s shown in figure 88.

b. Power Supply PP-621/URR provides de
for the antenna and break-in relays, ae to the fila-
ment and over circuits, and I3 voltage toc the
voltage-regulator circuit. All B voltages supplied
to the receiver are regulated. The voltage-regu-
fator eircuit 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 113-volt ac operation, and
rectifiers V801 and V802, D¢ voltage for the an-
tenna and break-in relay cireuits 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 cirveuit of first rf amplifier
V202, If the unbalanced antenna input i1s 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 cutput of first rf amplifiee 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 1500 k¢) before
applying them to first mixer V204,

¢. The first mixer circuit combines the rf signal
with a heterodyuing signal, supplied by mixer
driver V206, to produce a first intermediate fre-
quency of 10 megacycles. The 10-mc sigmal 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 V203 combines the 10-me signal with
the 10,455-ke signal, supplied by erystal 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
V72, 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 frequeney 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 me 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 to 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-oscillator output frequency
produces & similar change in the first-mixer injee-
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 ke. Any fre-
quency drift is due only to the vfo.

g. The 455-ke output signal of second mixer
V205 is applied to the grid of first if. amplifier
V501, either directly or through erystal filter Z501,
depending on the bandwidth desired. For the
two narrow 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 V5086,
age 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
T1103 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 dec volt-
age developed by the age 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
15 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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i. In addition to supplying demodulated signals
to the limiter, the detector, one-half of V507, su-
plies a de 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 dec passing through the squelch
tube operates squelch relay K601, which, in turn,
short-circuits the cutput 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 1.

51. General

The construction of Radio Receiver R-38%/
URR is unitized ; five subchassis are mounted on a
main frame. Certain component parts are
meoeunted on subchassis that contain no related elec-
trical eircuits. 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 circutt 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 ochms 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
5201, 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-switehing motor
B2e¢l. De 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 8. Briefly, a de 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 B20L.

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 ke 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 1202
and 1203 is moved by the FREQ CHANGE con-
trol to tune the transformer within its frequency
range, The powdered-iron core shown at L201
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 cirenit Z201 is applied
through switch 8201D, 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 J103 through C103, J109, P209,
85201C, to secondary winding of 8201.

d. Antenna relay K101 is operated through the
break-in relay circuit. It grounds bath antenna-
input eireuits 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 ap
unusually strong veltage 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
15 used to protect the input circuits dufing the in-
. stant when a nearby transmitter is turned on and
relay K101 has not had time to close,

2. 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 kc, 55 to 117 ke, 117 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 6BJ6, 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,

a. 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 MG C position, the age 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
J517-18). Capacitor €102 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 $107. Resistor R219 is con-
nected from the screen grid to ground as a bleeder
to minimize variations in sereen voltage caused
by screen-current changes. Rf signal voltages on
the sereen are bypassed to ground through capaci-
tor C227. Plate voltage is applied to V202
through P221A and J221 A, switch section S201E,
tuned circuit 2208, decoupling resistor R201,
J228-2 and P128-2, and FUNCTION switch
$107. Resistor R201 and bypass capacitor C214
function as a decoupling filter to prevent rf sig-
nals in the plate cirenit and sereen circuit from
entering the common B circuits. Voltage for the
plate and screen circuits is applied through
FUNCTION switch 8107 in all positions exeept
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 sigmals 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 E221, two series resistors which serve as
s voltage divider across tuned cireuit Z208.
Capacitors (228 and C229 form a resonant circuit
with Z208. The series resistors (R220 and R221)
across tuned eircuit 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
cirenit Z208 contains two permeability-tuned coils
in series, which cover the frequency range of 15
to 27 ke. Coil 1237 is for tuning, and 1238 is
provided for alinement.

¢. 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 5201E 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 Z2214) is the same as that described
in paragraph 52¢. 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 6 BJ6, amplifies the signal voltages
from the first rf amplifier.

a@. When the FUNCTTIONX 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
J229-1,, decoupling resistor R202, J228-2 and
P128-2, and FUNCTION switch 5107. 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 sigmal
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 3107, Resistor
R202 and bypass capacitor C213 funection as a de-
coupling filter to prevent rf signals in the plate
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.,

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 sigmals
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 €240 and C241 form a resonant e¢ir-
cult 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 L.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 8201J 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 L252 for aline-
ment.

e. 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 S201G, 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 52,

55. First Mixer V204
{fig. 15)

The first mixer uses a minizture dual-triode
tube, type 12AT7. Signals from the second rf
amplifier are applied to the control grids (pins
2 and T); 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 R280, Bypass
capacitors C248 and C249 prevent degeneration
and provide low-impedance signal paths across
cathode resistors B258 and R259, respectively.
Resistors R239 and R240 (located within trans-
former T208) complete the de circuits for the con-
trol grids through switch sections S201H and
8201J. B voltage is applied to the plates of the
first mixer through parasitic suppressors E215 and
E216; one-half of L284 (primary of T216) for
each plate; rf filter comprised of 1286 bypassed

by C252; a second rf filter comprised of L304

bypassed by capacitors €203, C294, and (295,
J228-2 and P128-2; and FUNCTION switch S107.
Capacitors C250 and (251, across primary wind-
ing L284 and T216, form a resonant circuit;
capacitor C251 is variable for alinement pur-
poses. Secondary winding L2835 incorporates
an adjustable powdered-iron core for aline-
ment purposes; capacitor (253 completes the
resonant secondary circuit. The rf filter com-
posed of ‘L304 and capacitors C293, C294, and
295 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
$5201H and 5201J to the control grids {pin 7 and
pin 2) of the first mixer. The signals that appear
at the plates (pin € and pin 1) are alse out of
phase in the push-pull primary winding of T216.
‘The injection signal from mixer driver V206 (par.
66) is applied through T213 to the junction of
capacitors 248 and C249 in the balanced cathode
eircuit 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 js 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 me, 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 me; the
primary and secondary of T216 are tuned to this
frequency. The 10-me 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 fest and
alinement purposes. Switch sections S201H and
S201J are part of the seven-position'band switch.

56. Second Mixer V205
(fg. 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 & 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.

@. 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 (1.298) and
its parallel resistor, R266. Capacitor C257 forms
a resonant circuit, tuned to 455 ke, with L298.
Resistor R266 increasesthe bandwidth of the tuned
cireuit,

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 225
and J525 ; the other end is connected through J22¢
and P224, and P226 and J526. The 455-ke output
signal is applied to the input circuit of first, if.
amplifier V501.
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57. Crystal Oscillator V207
(fig. 17)

The crystal oscillator stage uses s 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-ke crystal, Y201, is con-
nected from the control grid to the screen grid
through blocking capacitor C261. Resistor R272
and capacitor C260 develop grid leak bias. Re-
sistor R273 is used as a load resistor for the oscil-
lator cireuit. Capacitor (262 completes the feed-
back path to the control grid through (260,
Resistor R274 and capacitor €263 form a screen
decoupling network. Rf choke 1295 and capaci-
tor C265 decouple the crystal oscillator stage from
the other stages connected to 1304, the B+
connecting point.
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Crystal osciliator, schematic diagram.

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, 1296, and C264
form s resonant circuit in the plate circuit of
V207. This resonant circuit is tuned to the same
frequency as that of the crystal, 10455 ke, An
output for the second mixer is taken directly from
the plate of the tube. Another output’ for the
itjection mixers is taken from the secondary of
T127 (L297) which, with C266 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 L296 and L297 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.
58) 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 Y204 (fig. 15). The vfo uses a miniature
pentode tube, type 5749, connected in a Ilartley
oscillator eircuit to produce a signal voltage which
is applied to huffer V702,

a. Basically, the vfo is a triode, consisting of
the cathode {pin T), 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
(704, form the tuned eircuit for the oscillator.
Grid leak bias is produced by the combination of
R701 and C706. Resistor R702 is the load resistor
for the oscillator cirenit. 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 eircuit
15 coupled to the oscillator circuit through the
electron stream of the tube. Resistor R703 is the
plate load resistor; the signal in the plate cireuit
15 coupled to the buffer (V702) through C711,

¢. Plate and screen voltages are taken from the
decoupling filter composed of rf ¢hoke L702 and
capacitor (710, 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 leating 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.
WWhen the temperature at rhe receiver location
varies over a wide range, the frequency stability
of the receiver may be increased by turning OVEN
switch 5109 on the back panel to ON. The cur-
rent through the heating element of HRT01 is
controlled by thermostat switch S701 to maintain
a constant oven temperature of 75° C, (167° F.),
Capacitor C705, connected across the contacts of
701, acts as a spark suppressor.

¢. 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
%55 ke. Throughout the high range of 300 to
1,500 ke, the fundamental frequency of the oscil-
lator covers the range of 4775 to 977.5 ke. The
core within L7010 1s 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

SBH6. When the FREQ RANGE switch is set
to the low range position (15 to 500 ke, 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 (712. Resistor R704
provides a direct-current path to ground for the
control grid. Screen grid voltage 15 obtained
from the same B+ point that supplies the vfo.
Tesistor RT02 is the screen-dropping resistor; it
15 bypassed by capacitor CT09. The plate circuit
15 completed through coaxial connectors 1730 and
J230, seetion B of FREQ RANGE switch 5208,
and either 2217 or 2218, The choice of Z217 or
7218 depends on the setting of the FREQ
RANGE switch.

b. Two coils containing powdered-iron cores
(L2274 and 1.275) make up Z218.  In combination
with capacitors €282 and (283, Z215 forms a
resonant circuit that tunes within the frequency
runge of 470 to 933 'ke. This resonant circuit
forms the plate load of the stuge for the low-fre-
quency range. Coils 1272 and T1.273 make up
Z217. For the high-frequency range, Z217, with
its capacitors €282 and C283, forms the yplate
load. The frequeuncy range of this combination
is 955 to 1,935 ke, which is twice the range of the
vfo output when the FREQ RANGEY switch is
set for the high range. When switch section
820818 selects one tuned circuit, resistor R290 is
connected in parallel with the unused cireuit to
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Figure 18, Phose invericr, schematic diggram.

prevent possible interaction between the two cir-
cuits,
- ¢, The powdered-iron cores of coils L272 and
1274 are tuned by the FREQ CHANGE switch;
coils I.273 and L275 are provided with powdered-
iron cores for alinement purposes. Capacitor
(C251 decouples the plate cirenit from the common
Lat-volt supply. Plate voltage is applied through
J228-2 P'125-2, and the FUNCTLON switch,

d. Outpnt signals of the buffer are coupled
from the plate circuit through C2356 to the control
arid 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 V205, out-
put coupler V209, and mixer driver V20u. The
system functions to heterodyne the variable output
of the butler with that of the 10,455-ke cryseal os-

cillator to produce an injection signal for use in
the first-mixer stage. The system used {n 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
me to be amplified for use as first-mixer injection
voltage.

61. Phase Inverter V211
{fig. 1%)

The phase inverter uses 'a miniature pentode
tube, tvpe 6BII6, connected as a triode, Signal
voltages taken from buffer V702 are applied to
the phase inverter and divided into output voli-
ages with a 180° phase difference for application
to injection mixers V212 and V213,

e. Sigmals from butter V702 are applied through
coupling capacitor (286 and resistor R291 to the
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control grid (pin 1) of the phase inverter. Re-
sistors R281 and R292 act as a voltage-divider
network for the signal voltage, with the junction
of the resistors connected to the control grid.
Grid leuk bias is developed by (287 and R292,
The load circuit for the tube consists of two re-
sistors: R204 in the cathode circuit and R223 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 sigmal voltages 180° out of phase are
developed across plate-load resistor R293. Signal
voltage from the plate (pin 5} is applied through
coupling eapacitor €288 to the control grid (pin
7} of injection mixer V212; signal voltage from
the cathode ({pin 2) is applied through coupling
capacitor ('289 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.

4. The screen grid (pin G). suppressor grid
{(pin 7), and plate (pin 5) are connected together
so (hat the tube functions as a triode. Plate po-
teniiul 1s obtained from the FUNCTION switeh
through plate-load resistor R293 and. rf flter
L3t (bypassed by €293, €294, and 205},

62. Injection Mixers V212 and V213
(tig. 90)

The injection riixer civenit nses two miniuture
pentagrid converter tubes, type 6REG, 1n a bal-
aneed nser drcwit, A signal in the frequency
range of 4.0 to 1,055 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
helerodyned in the injection mixers to produce a
difference frequency in the vange of 5.5 to 9.955
me, supplied throwgh the remnaining first-mixer
mjection cireuits as injeetion voltage for first
mixer V204,

a. Bias for the control grid (pin 7} and the
oscillator grid of V213 1s developed across 13298,
Dypass capacitors (200 and C291, counected 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 relurn cireuit, and R296 completes the de

a4

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 de grid return circuit for V213,
The screen-grid (pin 6) potential for both V212
and V213 is obizined from the 180-volt supply
through voltage-dropping resistor R299, rf filter
1,304 (bypassed by €293, (294, and C295),./228-2
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, I3 voltage is applied to the
parallel plates (pins 5) of the injection mixers
through the contacts of 32034, L300 and L301 of
2219, J228-2 and P128-2,and FUNCTION switch
S107.  Rf filter 1304 prevents signals which are
induced in the wiring from entering the common
B+ crcuits.

b. Signal voltages in the range of 470 to 1,055
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
ta the control grids (pins 7) of injection mixers
V212 and V213, Signal voltage from the plate
(Ppin &) 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 (°289 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 cireuit 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-
lator grid with respect to ground, and the two grid
voltages are therefore canceled in the plate cireunit,
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 S.5-megacycles (mc) difference
frequency in the plate cireuit 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 cireuit Z219 contains two
permeability-tuned coils in series which cover the
frequency range of 9.5 to 9.985 me. Inductor
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L300 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 L30Z
is for tuning, and L303 is for alinement. Capaci-
tor C297 completes the resonant cireuit of Z220.
Bypass capacitor G281 provides a low-impedance
rf path for signals in the injection-mixer plate
circuit and decouples the plate cireuit 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 9985 to 9.5 me.
As the 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
is 9.5 to 8.5 me. When S203A selects one tuned
circuit {Z219 or Z220), resistor R300 is shunted
across the unused tuned circult 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 $.985 mc are taken from
the parallel plates through coupling capacitor
(272 for application to the control grid {pin 1) of
input coupler V303,

63. Input Coupler V208
(fig. 21)

The input coupler uses a miniature pentode tube,
type 6 BHSG, connected as & triode. It operates as
a cathode follower to match the input impedance
of low-pass filter FL201.

a. Signals from the plate cirenit of injection
mixers V212 and V213 are applied through cou-
pling capacitor C272 to the control grid of the in-
put. coupler. Sigmal veltage is developed between
the cathode {pin 2) and ground acress cathode-
Joad resistors 1280 and R281 in series. The output
stgnal voltage from the cathode is appijed through
coupling eapacitor €274 to the 200-ohm input of
low-pass filter F1.201,

b. Bias for the control grid (pin 1) is developed
across cathode-load resistor R280.  Output signal
voltage 1= developed ncross cathode-load resistors
Ro50 and R281 in series. Resistors R27T» and
K279, in series, complete the de grid return cireuit
to the junction of cathode-load resistors R280 and
R2531. Resistor R27% and capacitor €273 form a
decoupling filter 1o remove signal voltages in
the cathode cireuit from the control grid. The
sereen erid {pin 41, suppressor grid pin Ui, 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 C293, C294, and C285), J228-2 and
P128-2, and FUNCTION switch 8107,

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

The Jow-pass filter attenuates all frequencies
above the cutofl frequency of 10 me and prevents
themn from reaching the first mixer as injection
voltage. Frequencies below 10 mc are passed by
the filter with very little attenuation. The filter
prevides 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 1s composed of coils [.288, 1.290, and
1.292, together with series-connected branches of
1,287 and €275, L289 and C276, L291 and C277,
and L2053 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 throngh the
low-pass filter to the cathode circuit of output
coupler ¥209. Input coupler V208 is operated as
a cathode follower, and output coupler V200 ig
operated as a grounded-grid amplifier; thus, the

filter iz matched at the input and output
terminations,
65. Qutput Coupler V209

(fig. 21)

The output coupler uses a minature pentode
tube, type 6BHS, connected as a grounded-grid
amplifier. The output of low-pass filter I'L201 is
connected to the cathode circuit whiclt provides the
necessary low-impedance termination for the filter.
The output coupler amplifies signals in the range
of 8.5 to 9.985 me for application to the control
grid (pin 1) of mixer driver V206.

a. Siguals from the cathode circuit of input
coupler V208 are applied through low-pass filter
FI1201 to the cathode {pin 2) of the oufput
roupler.  Signal voltage is developed hetween the
cathode and ground across R254 and Ii235. I3e-
ciuse the control grid is at rf -round potential
through C27%, the signal velts:  wrosz R284 and
K285 iz between the cathode oo - ihe onntrol grid
{ground). The amplified s - (0~ appearing at
the plate are appited througl the contacts of
22030 to either tuned cireuls. 2210 or 2216, qe-
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R268

FROM PLATE cess MIXER DRIVER
OUTPUT COUPLER "_‘

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

Figure 22,

pending on the switeh position. Tuned eircuit
4215 contains two perineability-tuned coils in
series which cover the frequency range of 9.5 to
2980 me. Indnctor L2706 is for tuning, and L2771
1s for alinement.  Capacitors C268 and C269 com-
plete the resonant circuit of 2215, Tuned cireuit
£216 contains two permeabilitv-tuned coils in
series which cover the frequency range of 8.3 to
o me. Coil 1278 is for tuning, and L279 is for
alinement. Capacitor (270 completes the reso-
nant circuit of Z216. Bypass capacitor (271,
together with rf filter L294, decouples the plate
cireuit from the common B+ circuits. When
R2030 selects one tuned circuit (Z215 or £216),
resistor R277 is shunted across the unused tuned
eirenuit to prevent possible interaction between the
two tuned cirenits.  Signals in the range of 8.5
to 9.085 e are taken from the plate of the output
coupler through coupling capacitor C258 for ap-
plication to the conirel grid (pin 1) of mixer
driver V206.

. Biug for the control grid (pin 1) 1s developed
acrosy cathode resistor R284.  Resistor R283 com-
pletes the de grid return circuit to the junction of

resistors R284 and R28S. Bypass capacitor (279,
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8.5 T 9.985 MC TO CATHODE

Mirer driver,

® CIRCUIT OF IST MIXER
V204
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SHUF
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SMH
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+iBOV
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307
FRONT

T™ 855-32

scfrematic dingram.

comected from the control grid to ground, places
the control grid at rf ground potential. Screen-
grid (pin 6) potential is ebtained frem the same
point that supplies the plate.  Resistor Ti286 is a
sereen-dropping resistor; it is bypassed by C280.

66. Mixer Driver V206
(ﬁg. 22)

The mixer driver uses a minature pentode tube,
type 6BIIG, connected as a cathode follower.
Signal voltage in the frequency range of 85 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 ¥209 are applied through coupling ca-
pacitor (€258 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 L281 of
transformer T215 and cathode resistor R267 in
series. Signals in the range of 8.5 to 9.985 me
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.

5. 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. Sereen-grid and plate
voltages are taken from the decoupling filter
L2%4 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 4535-ke if. amplifier
may be required. Crystal filter Z501 provides
the filtering action necessary to establish the twe
narrow pass bands of .1 and 1 ke, Tt 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
P23, P225 and J525, J224 and 924, and 226
and J524, to crystal filter Z501, When IF. BAND-
WIDTIT switch S501 is set to the .1 KC or 1 KC
pesition, the 4aj-ke signal i1s applied to Z501:
on the vemaining positions of the control, marked
2 KC, 4 KC. and 8 K, the signul is applied
to the control grid (pin 1) of V301 through cou-
pling capacitor C503. Note that with the switch
in any of the last four positions, C303 short cir-
cuits erystul Y501, but, in the first position, C503
serves as a Jow-impedance connection af the if.
to resistor R361,

b. The crystal is cut for o frequency of 455
ke. The circuit consists basically of one-half of
secondary L299 (between terminals 2 and 3),
erystal Y3501, resistors R302 and RA861, and ca-
pavitor C302.

¢. The inductance and capacitance are used pri-
marily to tune out, or cancel, the effects of capaci-
tance found in the grid eireuit of first if. tube

501, the wiring, and the adjacent component
parts. This 1s done to reduce the crystal load
eircuit to one that is essentially resistive and thus
prevent the cryseal from tending to resonate. A
variable neutralizing capacitor is connected be-
tween one end of the erystal holder for Y301 and
the other half of secondary 1299 (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 eapacitanee 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 R302 and (502, but R561 is shunted
across R&02 through (C503.  'This reduces the total
resistance in the circuit; the resistance-capaci-
tance (rc) combination, which represents the
crystal series lond, hecomes 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 prinecipally by
R502 and C502, and R561 is removed from the cir-
cuit.  Since this re combination becomes more re-
sistive. the cireuit Q is lowered, and the width of
the pass band is inerensed. The ratio between the
crystal impedance and the resistive load (1 KC
position ). and between the crystal mpedance and
the capacitive ioad (1 KC posilion) is to main-
tain the same gain 1 the cirenir in each ease.

68. If. Amplifier, 455-kc

The foamplifier syvstens consists of six voltage-
amplifier stages. The gain of the if, amplifier is
controlled manually by the RF (GAIN control
when the FUNCLTLION switch is set to MGC.
The gain 15 controlled avtomatically by the age
eiveults when the FUNCTION switeh 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 supply, To
prevent this, decoupling networks are used in the
grid and plate circuits of all if. amplifier stages,
Additional filtering is provided in rhe 130-volt
power-supply cireuit. In addition to the selee-
tivity obtained by the use of ervstal 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, BANID-
WIDTH switch, The fourth degree of selec-
tivity (16 ke) obtained in this manner i net used
i the operation of Hadio Receiver R-388/TRR,
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69. First If. Amplifier V501
(fig. 23)

The first if. amplifier stage uses a miniature
pentode tube, type 6BJ8S, 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 Ci301.
Resistor R501 is connected 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 eoperation, is connected
to terminal 4 by a jumper. In the MGC position
of the FUNCTION switch, the age voltage is
grounded. Under tliis condition, the gain of the
stage is controlled by the value of the cathode bias
which 1s established by the setting of RF GAIN
control R103. Minimum bias is furnished by
R503. Capacitor (505 bypasses the cathode to
ground. Capacitor C504 and inductor L501 form
a Jow-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-ochm potentiometer
between terminal 1 and ground. In the AGC
pusition of the FUNCTION switch, the voltage
from the age circuit is applied to the control grid
and the gain of the stage is controlled automati-
cally by the average signal level. The RF GAIN
control 1s still effective under these conditions.
Screen-grid voltage is taken from the junction of
R504 and R505 which, with GAIN ADJ control
R562, form o voltage divider across the 180-volt
supply. The screen is bypassed by CH08. The
plate circult is completed to B+ through the
primary of T501 and decoupling resistor R506
which is bypassed by C307. Additional filtering
of the supply voltage is supplied by L3503 and
capacitors C530 and (531, a pi-type filter that
prevents rf sigmals 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 4b5-ke if. signal from second mixer
V205 is fed to the control grid of V50l either
through erystal filter Z501 or direetly through the
contacts of IF. BANDWIDTH switchh 8501 and
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coupling capacitor C303. The amplified signal at
the plate is coupled by T501 to the control grid
of second tf. amplifier V502.

¢. Three degrees of selectivity are obtainable
by connecting one of three windings in trans-
former T501, through the contacts of IF. BAND-
WIDTH switch 8502. Two of these windings
have a series reststor {R507T and RGH08). These
windings and resistors contribute to the final se-
lectivity of the if. amplifier system. They are
discussed in more detail in paragraph T4

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

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

@. The control grid (pin 1) returns to ground
through a portion of the secondary winding of
T301. Bias is obtained in the cathede (pin 2}
circuit by plate current flowing through resistors
R510 and R362. Current through GAIN ADJ
coentrol R562 is made up of the plate current
through V502 and the bleeder current through
R304 and R505 (par. 69a), 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 R515 (which is bypassed by €811}, 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 i 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
T302, through the contacts of IF. BANDWIDTH
switch 8503. 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 6B3J6. 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.

@. Cathode bias for V303 and V304 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 R318 through R52@ are
connected, by means of IF., 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 V503 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, hefore the age 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 R327 are voltage-
dropping resistors for the screen grids of V503 and
V504, respectively. The screen grids are bypassed
to ground by capacitors C515 and C315. The
plates are connected to B+ through the primary
windings of T503 and T504. Resistor R523 with
capacitor 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 V3505,

d. Four degrees of selectivity can be chosen by
connecting one of four windings in transformers
T503 and T504, through IF. BANDWIDTH
switches 8505 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
Lelow.

a. The contrel grid (pin 1) of V505 is con-
nected to the age circuit through part of the sec-
ondary winding of T504, resistor R509, J517—6
and I’117-6, terminals 4 and 3 of TB104, and
FUNCTION switch 8107. If signals are iso-
lated from the age circuits by decoupling resistor
R509 which 1s bypassed by C508. The operation
of the FUNCTION switch and age circuit is the
same for this stage as is described for the first if,
amplifier stage (par. 69), The cathode is con-
nected to greund through minimum-bias resistor
R531, J517-16 and P117-16, RE 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 L301. 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 (522, Additional filtering
of the supply voltage is supplied by L503 and
capacitors C530 and {331, a pi-type filter which
prevents rf signals from entering the power-
supply eireuits.

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 V508, The cutput signal is also coupled to
the control grid of age amplifier V509 through
(0339, 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 6AK6G. This stage is similar in opera-
tion to the previous if. amplifier stages, except
for certain differences that are described below.

a. The 423-ke signal from fifth 1f. amplifier
Vhod is applied through Ta05 to the control grid
of V506,

&, (athode hias 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 C323. The control grid of this stage
is returned to ground through part of the second-
ary of T505. Voltage to the sereen grid and the
plate is supplied from the de source through de-
coupling resistor R338. The screen and plate
return circuits are bypassed to ground by Ci24,

¢. Beranse the output signal from the bfo,

THOR, appears in the secondary eircuit of T5H06,
it is coupled into the primary winding. To pre-
veut the beat frequency signal from appearing in
the grid circuit of V306, neutralizing ecapacitor
HIh g used to overcome the eflect of intevelee-
trode eapacitance in Vid6, Together with the
lower Lialf of the primary of TH06, Ci25 provides
a feed-back voltage of equal amplitude hut oppn-
gite phase Lo any signal fed from the plate circuit
to the prid circuit through the capacitance between
conirol grid and plate.

74. Conirol of If. Bandwidth

The pass band of the if. amplifier system can be
varied  six steps by the IF, BANDWIDTII
gwitch over u 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 (Z5H07) 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 corls wound on the same form
as the primary or secondary winding. Three of
these coils are used in TH01 (fig. 23}, and four are
usedd in the remaining if. transformers. The
effect of these colls is to aid or oppose (depending
on liow they are connected) the mutnal coupling
that existz between the primary and secondary of
the tranzformer. YWhen the mutual inductance is
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increased, the bandwidth is broadened ; when the
mutual inductance is decreased, the bandwidth is
narrowed. The coil: 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. BANDVWIDTH switch, a selected
coupling coil, and a capacitor connected in paral-
Jel 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 ig alined by a powdered-iron slug,

(1) When the TF. BANDWIDTH switch 1s
in the position marked .1 KC, 1 KC, or
2 KC, transtormer coupling cireuits re-
main unchanged; narrow bandwidths
for the .1 KC und 1 KC positions depend
on cireuit changes in crystal filter Z30L.
In these three positions of the IF, BAND-
WIDTH switch, the conpling coil {phase
aiding) mounted at the greatest distance
from the primary winding of trans-
former T301 is in the circuit. Trans-
formers T502, TH03, T504, and T505 in
these positions use eoupling coils that are
phase-opposing. These provide the
sharpest selectivity, because the smallest
degree of coupling exists hetween 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 Jistance from the
primary windings of T502, T503, T504,
and T505 are connected phase-mding fo
mnerease the nductive coupling between
the respective primary and secondary
windings,

{(3) When the TF, BANDWIDTH switch is
in the 8 K position, the middle coupling
cotl of transformer T301 and series rests-
tor 50T are connected into the conpling
cireuit. The coupling coils in the second
positions from the primary windings of
transformers 1302 through T505, and
series resistors R51L, R324, TR5H29, 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 TH02, T503, TH04, and T503, 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.

c. Transformer T306 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 dermodulate the
155-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 ontput 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 V307, a type
12ATUT 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 13 connected to the
secondary of Ts06. The ground-return
circuit from the secondary includes choke
1502 and the diode load, which consists
of resistors R53% and Ra4). The cathode
(pin 3) 15 grounded.

(2) The if, signal from the sixth if, ampli-
fier 15 applied through Ta0é 1o the de-
tector plate, During each positive half-
cvele of the if. signal, the plate is positive
and the tube conducts.  (Choke L5302 and
capacitor {3206 bypass 1f, signals, bat
permit the audio variations to pass
through the diode load, so that an af
voltage appemrs across the load. The af
voltage developed between R340 and
ground is applied, through coupling
capacitor (527, to the negative-peuk

limiter, one-half of V507. The negative
side of the de voltage developed across
both R540 and k539 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
leve} (threshold) of the limiters,

(3) The output of bfo V508 is coupled to the
detector plate through capacitor €336,
The bfo signal is heterodyned with the if,
input signal to produce a beat note.

b. Limiter, The limiter couples the andio sig-
nals from the detector to the audio stages. When
LIMITER switch 8103 is set to the on position,
the peak amplitude of the detector output 1s
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 V307, a type
12A07 miniature dual-triode tube, and
the positive-peak limiter uses one-half of
V510, another 12AU7  tube. When
LIMITER control R102 1is turned
counterclockwise to the zero position,
switeh 8103, which is ganged to the
limiter control, grounds the purallel-
connected cathodes through Ridd, and
removes the ground connection at the
junction of resistors RH4L and Ra-kg
this permits the plates to becone positive
since 41580 volts is now applied through
L503 and R543.  Withi 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 V07 modulates the de flow-
ing through this diede and, as a result,
the af signal appears across cathode re-
sistor 1’344, DBecause resistor RHd4d is
commaen to both diode cireuits, the af
signal voltage also modulates the de flow-
ing through section B of V510 and
appears across R342 at the plate.  ¥From
this point, the signal is coupled through
(529, und s applied through J517-T and
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(2)

P117-T7 to the control grid (pin 7} of the
first af amplifier, section A of V601.
The decoupling network consists of L503,
530, 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 he
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
Rb4d4,

When the LIMITER control is turned
in a clockwise direction, switch $103
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 1s
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
diede, and the positive impulse will be
limited. As the LIMITER control is
turned toward position 10, a less nega-
tive threshold voltage 15 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
lead signal, the Limiting action auto-
matically adjusts itself—at low modula-
tion levels greater limiting takes place,
and af high modulation levels less limit-
ing takes place. Capacitor C101 and
resistor 18103 decouple the limiter circuit
from the detector circuit, while (350
stabilizes the threshold wvoltage 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-ke if.
signal at the input to the detector. The two sig-
nals heterodyne to produce an audible beat note
in the cutput of the receiver.

a. Bias for the control grid (pin 1) is developed
by R545 and C332. A positive potential is applied
to the screen grid (pin 6) through voltage-drop-
ping resistor R346 and decoupling resistor R548,
and contacts 1 and 3 of BFO switch 8104, Ca-
pacitor C334 provides a low-impedance signal
path from the screen grid to the ground side of
£Z302, The bfo output signal is developed {(by
electron coupling to the plate) across resistor
R547. The decoupling network formed by Ri48
and 533 isolates the oscillator from the power
supply. When the BFQ switch is turned to OFF,
B+ is removed from the plate and screen circuits
of the oscillator.

6. The osecillator section is a triode in which the
screen grid (pin 6) acts as the anode. The con-
trol grid is connected, by capacitor 532, 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
eathode (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 ascillations
is induced in the coil by the flow of cathode cur-
rent through the portion of the coil that iz con-
nected between the tap and ground. Decause the
oscillator output is coupled into the plate circuit
by the electron flow within the fube, variations in
plate load have little effect on oscillator stability.
The amplificd signal from the plate s conpled
through capacitor C336 to the plate of the
detector.

¢, Capacitors (0522 and CB33 form a network
which improves frequency stability by placing the
grid-input eapacitance of V508 across only part of
the tank coil. Tube interlectrode capacitance is
effectively in paraliel with C533; therefore, re-
placing the tube will not serivusly affect the op-
erating frequency. The tuming 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 cireumstances,
Any attempt to perform adjustments will sericusly
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 Z602 (BFO PITCH control). 'The frequency
of the oscillator is caused to vary linearly over its
entire range through the action of a special fae-
tory-adjusted mechanism. When the control knob
on the front panel is set to 0, the output of the bfo
15 exactly 455 ke therefore, no audible heterodyne
frequency is produced. The zero position of the
control knob represents & hfo frequency of 455 ke,
and the ealibration indicates the number of ke
separation {2:3) from the 4553-ke if. A screw-
driver adjustable slug in the trimmer coil is used
to obtain the proper frequency range during
alinenient andd adjustment.

77. Agc Circuit
{figs. 28 and 86
When FUNCTION switch 8107 is turned to
AGC or SQUELCH, the age circuit operates. In
the MGC (inanual gain control) position, the age
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confrol line is disabled {grounded). The age cir-
cuit develops a dc potential which is related in
amphitude to the strength of the incoming signal.
To maintain the receiver output at a constant level,
regardless of stgnal-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 1f. amplifiers, V501 and V505. (In this
discussion, these tubes will be designated as the
controfled tubes.) The delayed-action systemn
prevents the application of age bias to the con-
trolled tubes during the reception of weak signals,
so that maximum receiver gain may bhe used. The
time-constant system permits three degrees of
response to be selected by AGC switch 8108, De-
pending on the type of fading experienced and the
lype of signals being received, the switeh is et to
FAST, MEDIUM, or SLOW, and thus insures
maximum effectiveness of the age cireult. (A
fading signal is an incoming signal that is alter-
nately strong and weak over a given period of time.
The circuit uses a minlature pentode tube, type
6BJ6 (V509), and one-half each of two miniature
dual-triode tubes (type 12AT7), ¥510 and V511
Age i, amplifier VB00 is a voltage amplifier
operating at 455 ke one-half of V510, connected
as a diode, is used as a rectifier ; one-hulf of V511 is
part of the time-constant circuit.
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a. Age If. Amplifier. This stage (V509) is
stmilar in operation to if. amplifiers V301 through
V506,

(13 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 de potential through voltage-
dropping resistor R533; C341 is the
screen-grid bypass capacitor. The sup-
pressor grid (pin T) is connected as a part
of the delayed age circuit., The plate
(pin 5) receives dc potential through the
coil of Z503 and decoupling resistor R554,
Capacitor C542 and resistor R&i4 make
up the plate decoupling circuit.

(2} The high impedance of tuned circuit Z503
forms the plate load for the stage. The
coi] 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 age rectifier, one-
half of V510.

b. Delayed Age 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. Maxinum gain is there-
fore provided by the controlled tubes for the recep-
tion of weak signals.

(1) The age function iz made dependent on
the strength of the received signal by
the action of the cireuit consisting of
voltage dividers R358, Rib6, and K555,
the suppressor grid of V09, and the age
rectifier. This cirenit produces a posi-
tive potential on the age bus which is
too small to overcome the negative gril
bias produced by the cathode resistors
of the controlled tubes.

{2} During the positive peaks of the if. sig-
nal, age rectifier V5310 oflers low imped-
dance to ground; therefove, positive
peaks do not generate voltage in the
diode cirenit. During intervals when the
applied voltage is negative, the diode 1s
nol. conducting, and a pulsating negative
voltage iz developed in the plate circuit
across resistor RH53.  This pulsating

voltage is filtered by resistor R556 and
capacitor 544, 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 RE658 pro-
duced by the negative voltage from the
age rectifier and the flow of current into
the suppressor grid of V508,

(8) If a strong signal, however, is applied
through €543 to the age rectifier, a
greater negative de voltage will be de-
veloped across R355, in opposition to the
positive voltage appearing at the june-
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
occurs, the negative voltage that is in
excess of the positive voltage is applied
through R557 and the time-constant cir-
cuit to the age line, and thus the gain of
the controlled tubes is decreased.

(4) The age voltage is fed, through AGC
terminals 3 and 4 of TB104, to the con-
trol-grid cireuits of the four controlled
tubes (fig. 81). Resistors R215, R235,
R501, and R509 and capacitorz (236,
€225, C501, and €508 form decoupling
circuits which isolate if. and rf circuits
from each other and the age line. The
age line is grounded when FUNCTION
switelh 8107 is turned to the MGC posi-
tion. In the MGC position of 5107, the
main of the receiver is controlled by R¥F
GAIN control RING, Terminals 3 and &
on TRBIN4 normally are connected to-
gether by a jumper.

e. Time-Constant System. The time constant
of the age line (the time required for the age volt-
age to drop to 37 percent of its mitial value when
the signal is removed) is adjustable in three steps
by AGC switeh 8108, In the FAST position, the
time constant is .01 second; in the METITUM
position, .49 second; and in the SLOW position,
4 seconds.

(1} FAN7. 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 sgc 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) MEDITM. Inthe MEDIUM position,
parallel capacitors €546 and C547 are
connected across Ci4d by switch S108, so
that the time constant of the age line is
increased.

(3) SLOW. In the SLOW position, the
ahility of the receiver to follow fading
15 minimum, but this position is very
useful for radiotelegraph work because
the age holds receiver gain constant be-
tween code groups. When AGC switch
=108 is in this position, capacitors C546
and (347 are still used to determine the
finie 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
V311, One-half of V511 is a de ampli-
fier, with the control grid (pin 7} con-
nected to the age line; the plate (pin 6)
1s connected through load resistor R560
to B+, Theamplified age voltage across
R560 is applied to capacitor C546. The
capacitance between the control grid and
the plate (in this case, 2 uf) 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 pf.
This capacitance, together with the re-
mannng capacitance and the resistance
of the age line, further increases the time
constant, Cathode resistor R358 serves
as part of the bridge circuit for CAR-
RIER LIEVEL meter M102,

. CARRIER LEVEL Meter Circuit {fig. 29).
The CARRIER LEVEL meter, M102, indicates
the relative strength of an incoming earrier signal
te assist in tuning, ealibration, and alinement.
B+ voltage is applied to the plate (pin 5) of V508
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, 1503, 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 R8637. 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
stmplification, 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 age rectifier, one-half of
V510, applied to the control grid {pin 7) of agc
time-constant tube V511. The circuit arrange-
ment is a bridge with the plate circuits-of V508
and V511 as the upper arms and the cathode cir-
cuits as the lower arms. T'ube 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. TUnder these
conditions, the voltage drops across the triode and
the pentode are the same, because they are eflec-
tively in parallel across the same power supply.
No difference of potential exists across meter
M102. When a signal is received, age voltage is
developed. The amplitude of the age 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,
Ender 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 1s 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 if. cathode follower uses one-half of V311,
a miniature dual-triode tube, type 12AT7, to
couple the $33-ke signal from the high-impedunse
secondary winding of T505 to a lew-impedunce
output cable. This matehing 1 necessary when
operating Radio Receiver R-3589,/TURR with ex-
ternal equipment such as a  frequency-shift
telet¥pewriter.

@. The cathode (pin 3) 1s connected, through
bias resistor R340 and load resistor R550, to
ground. Capacitor (537 offers a low-impedunce
puth to the if. signal, and the signal is developed
only across K350, The plate (pin 1) is connected
directly to +180 volts through L5303 which is part
of a pi-type llter consisting of 530, La03, and
C53l.

UNLESS OTHERWISE SHOWN,
RESIZTORS ARE IN OHMS.

RS5D
27

TM A55-4)

CARRIER LEVEL meter circult, gimplified schematic dingram,

&, The conirol grid (pin 2) receives the 53-ke
signal from T505 in the output circuit of fifth if.
amplifier ¥503. The plate (pin 1) serves as the
around return for signal current, because all sig-
nals at the plate are returned to the cathwde by
filter L5303, C530, and C331.  The if. output signal
is developed across cathode load resistor R350, and
is applied through €538, J512, P112, and the
coaxial eable, to I¥. OUTPUT 50 OHM J104
receptacle.

¢. The cathode follower is well-suited to this
application, because external Joad variations have
1o effect on the input elreuit.

79. Af Amplifier and Filter Circuit
(fig. 31)

The af amplifier uses one-half of V601, 2 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 ftilter circuit selects the range of audio fre-
quencies that arve applied to the local and line
audio channels. The filter circuits eliminate cer-
tain af from the local and line audic channels;
thus, noise and interfering signals are reduced
appreciably in the output circuits and greater in-
telligibility of received signals results,

¢. Bias voltage for the af amplifier is developed
across cathode resistor R602, which is connected
between the cathode (pin &) 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 13603 (bypassed by
C601), choke L6061, J620-6. and P120-6, and
FUNCTION switch 8107, Additional decoupling
and filtering for all the af stages is provided in
the I+ line by choke 1601 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.

6. The audio signal output from the limiters
iz developed across grid resistor R601 and applied
to the contral grid (pin 7) of section A of V801,
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If. cathede follmwer, schematic diagram.

After amplification, the signal appears across the
primary of transfermer T&01. Capacitor (602,
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,
EFrom 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 mateh the output of the
filter circuit. The portion of the signal voltage
that is applied to the line audio channel depends
on the positicn 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
AUIHO RESPONSE switeh 3106, In the WIDE
position of this switch, no frequency-selective cir-
cuits are inserted into the signal path; in the
MEDITUM position, the low-pass filter is inserted;
and in the SHARP position, the band-pass filter
is 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 switel
5106, 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 MEDITM position, and R120,
N1zt and R122 in the WIDE position, bring the
total insertion loss in these positions up to that in
the SILARP position. The MEDITUM position of
the switch is for use when the greatest intelligi-
bility of voice reception 1a desired.  Filter T'L602
attenuates af above 3,500 cps ns well a5 noise or
adjacent-channel intereference that might appear
when the WIDE position s used.  In addition.
filter FLGO2 is used with the line audio channel to
prevent cross talk (or splattering) in telephone
lines as @ result of the presence of high-frequency
audio components which tend to couple into ad-
Jacent lines, through the capacitance between the
lines,  In the SITARP position. the input {o the
loeal and the line audie channels is fed through
an S00-cps band-pass filter (FL601). This filter
is designed to altenuate by at least 6 decibels {db)
all signals below 600 eps and above 100K eps, 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
sternals by excluding noise and adjacent-channel
interference,

80. Local Audio Channel
(fig. 32)

The local audio channel consists of two stuges
of Class A amplification. The locul af awmpli-
fier, one-half of V602, amplifies the audio signal
from af amplifier V601 and applies this signal
to Jocal af output tube V603, which amphifies the
power of the audio signal to a suitable Jevel for
operating o loudspeaker or headset. Three dif-
ferent types of feedback are incorporated mn this
channel to obtain the required outpur impedance
and frequency response,

a. Bas voltage for local af amplifier V602 1s
developed across resistors 604 and R60%, which
are comected in series between the eathode {pin
#) aud ground. The contrel grid (pin 2) returns
to erownd through LOCAL GAIN control TH104.
Plate (pin 1) potential is cbtained from the 180-
volt supply through load resistor R603, choke
LG01, J620-6, 12006, and FUNCTION switch
=107, Choke 1601 and ecapacitor 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 R605 and RG09, which are con-
nected in series between the ecathode (pin 7) and
ground. The control grid (pin 1) returns to
ground through resistor R607. Plate (pin 5)
potential for Y603 is obtained from the 180-volt
supply through the primary of TG602, choke T.601,
J620-6, 1120-6, and FUNCTION swit¢ch S107.
Sereen-grid {pin 6) potential is obtained through
choke 1601, J620-6 and P120-6, and FUNCTION
switch 3107,

4. The sigmal voltuge from the local af amplitier
i3 developed across the total rexistance of LOCAT
GAIN control 104, A portion of this signal
voltage, depending on the position of the control
arm, is applied to the control grid of V602, The
signal is amplified in V602 and appears across
plate-load reststor R605. The =ignal is then ap-
plied through coupling capacitor C603 to the con-
trol grid of V603, where it s amplified. The
output from the stage s impedance-matched to
G0G chmsz by transformer T602. The primary of
transformer T602 is shunted by capucitor G604,
which nnproves the freguency characteristies of
the stage by correcting the transformer inipedance
in the middle and upper af ranges. The secondary
winding consists of two single windings connected
m series by w jumper belween seeondary terminals
4 and 5 One end {terminal 6} is connected to
ground, The sigoal acrvoss the secondary winding
1 applied acros: resistors R127 and R12%, which
are connected in series botween rerrainal 3 of trans-
former T602 and ground. The signal across re-
gistors 12T and Ri123 is applied to pin H on
REMOTE CONTROL receptacle J10 and ter-
minal 6 of TB104. Pin I of J103 15 for side-tone
connection from an associated transmicter. The
signal from ferminal & of TB104 is normally ap-
plied to a speaker, and the signal from terminal 8,
which 1s at a lower power level because of the
voltage-divider action of resistors IR12T and R128,
is normally applied to a headset. The sienal from
teriminal 8§ of TH104 1= alze available at PHONES
jack J101 on the front panel of the radio receiver.

e Civenits for negative voltage feedback, nega-
tive current feedbuck, and pocitive voltage feed-
back are incorporated in the local audio channel
to obtain the required ontput hnpedence. The
cirenit for the negative voltage feedback consists
of resistors RE0G, R604, and R60Y. This cireuit
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Figure 32. Local andio
reduces both the internal impedance of the ampli-
fier and the overall gain, and results in improved
stability. Harmonie distortion, neise, and hum
are also reduced, because they are fed back with
the original signal and reduced in amplitude in
proportion to the reduced gamn. Negative current
feedback i5 produced by unbypassed resistors
R608 and R609 in the cathode circuit of output
tube V603, and by K604 in the cathode circuit of
lecal 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
tha 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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channel, gchematic diagram,

is designed to feed a balanced line that has an
impedance of 600 ochms, and it has provision for
monitoring the ouptut level of the channel with
LINE LEVEL meter M1901.

#. Dias 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 contrel grid (pin T} 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 P120-8, and
FUNCTION switch 8107, Choke L601 and ca-
pacitor C104 form a low-pass filter to prevent
andio signals from entering the common power-
supply circuite. Bias voltage for V804 is devel-
oped across resistors R632 and R633, which are
connected in series between the cathode (pin 7)
and ground. The control grid (pin 1) is con-
nected to ground through resistor R631. Filate
{pin 5) potential for V604 is obtained from the
180-volt supply through the primary of T603,
choke 1,601, J620-6, 1"120-6, and FUNCTION
switeli 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 patl through the local af amplifiers. The
three types of feedback circuits explained in para-
graph 80 are also applicable to V602 (section B)
and VGH. The output circuir of the line andio
channel differs from that of the local sudio channel
in that terminals 4 and 5 of transformer T603 are
connected directly to terminals 12 and 13 of
TBE103. A jumper is normally connected between
these terminals of TB103 except under conditions
where a balancing network is required 1o correct
the terminal impedance of a line connected to ter-
minals 11 and 14 to 600 ghms. The end terminals
(3 and 6} of transformer T803 are connected to
an I-type attenuator, consisting of resistors R108
through R110, which reduces the output from ap-
proximately 230 milliwatts {mw), so that a maxi-
mum of 10 mw of af power is supplied to a 800-chm
balanced Iine connected to terminals 11 and 14 of
TI3103, as well as to pins A and J of REMOTE
CONTROL receptacle J103. (The H-type at-
tenuator 1s used to reduce the power level by 14 db
to permit the use of a meter having a 4-db sensitiv-
1ty 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
1s calibrated in vu, which is based on a zero refer-
ence level of 1 mw into 600 ohms, or 0 dbin, For
example, an indieation of —20 vu or +3 vu would
be equivalent to —20 dbm or ~3 dbm. The face
of the meter has two seales: the upper scale is cali-
brated to read directly in vu when LINE METER
switch 3101 1s set to 0 vu; the lower scale 13 cali-
brated from 0 to 100, and ends at a point opposite
0 vu on the upper seale. When the cutput of the
receiver is fed into a telephone Iine, the meter cir-
cuit is used to show the line input Jevel, Meter
MI101 has an impedance of 3,900 chms. Resistor
R123 is connected in series with M101 to matech
its tmpedance to the amplifier and to enable the
meter to follow closely audio-amplitude changes.
To change the range of the meter, switch 8101
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 15 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 o 12AUT
dual-triode tube V601 which is connected as a de
amplifier. The squelch circuit climinates 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
Teception.

@ {athode bias is developed across resistor
R612, which is also part of a voltage-divider cir-
cult that consists of resistors R612 and R613 con-
nected between I3+ and ground. B+ is supplied
to the stage only when FUNCTION switch S107
1s 1n the SQUELCH position. Resistor R611 and
capacitor C605 provide the proper time constant
to prevent operation on sharp noise peaks.

4. 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 1612, The tube conducts and plate cur-

rent flows througl: the coil of relay K601, energiz-
ing the relay and closing contacts 1 and 2. Con-
tuct 2 1s 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 R53% and R340} becomes
more negative, This negative voltage, which is
applied to the control grid of V601 through re-
sistor 610, causes the plate current to decrease.
When the plate current decreases, relay K601 is
de-energized and contacts 1 and 2 open ; the ground
1s 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 cirenit. 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 cireuit is also incorporated
with relay K601, When an adequaté signal is
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received, relay K601 iz de-energized, and contact 1
miakes with contact 3. With FUNCTTION switel
S107 set to SQUELCII position and BREAK IN
switch 5103 set 1o OFF position, the closing of
these contacts cumpletes the carrier-control circuit
of a transmitrer through pan K of REMOTE
CONTROL J103 receptacie.

83. Power Circuits
The power circutts provide regulated B+ volt-
age to all stages, heater voltage for the filaments of
all tubes, ac voltage for the oven heater circwit, ac
voltage for tuning moter B202) and de voltage to
operate relay civeults, The power supply eonslsts
of two gections or components, Power Snpply PP-
621 URR and the volrage regulator, .\ sepurate
de supply provides voltage for operation of 1f
land-switching  moetor  B201. Operation  of
FUNCTION switeh 5107 connects the ac power
imput te Kadio Receiver R-380/,URR in all posi-
tions except OFT.
. Power Supply PP-6021/CRE (fig. 33).
{1} The power supply operates fromn either
115 or 230 volts, 15 to 62 cveles, and sup-
plies a 300-volt, unregulated, rectified
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Suueleh circwd, schematie diggram.

voltage to the voltage-regulator civenits:
6 volts de to the relay circuits; and 25.2
volts ac to the filament, oven-heater, and
tuning-motor circuits. Primary power is
conuected to the power supply through
POWER receptacle J102. The pri-
mary of transformer T801 is connected,
through switch 8801, J-ampere ac fuse
F1lui, and FUNCTION switeh 3107 to
terminals A and I} of POWER recepta-
cle J102, Transformer T801 containms two
separate primary windings to perniit se-
lection, by use of switch 3501, of either
115-volt or 230-volt operation. For 115-
volt operation, 3801 connects the two pri-
mary windings in parallel and for 230-
volt opelatlou, S801 connects the wind-
ings in series.

Thg 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
36Z51W ), respectively. The center tap of
the gecondary (terminal 6) is grounded.
Tubes V801 and V802 are connected as



diodes in a full-wave rectifier ecircuit.
The cathode of each tube (pins 3 and 8)
has a protective equalizing resistor be-
tween it and the common connection at
J518-3. These resistors (R801, R802,
R&03, and R8&04) limit the maximum
ciwrrent. of cach diode section. The lovw-
voltage secondary (terminals 8 and 10} of
T ok supplies 25.2 volts ac to the rectifier
tube heaters, all remaining heaters, dial
lamps, oven heuter, and tuning-motor
{B202) circuits, A tap (terminal 9) on
this secondary winding provides 12 volts
ac to terminal + of full-wave drey-disk
rectifier CI3&0M. The de output of this
rectifier supplies ¢ volts for operation of
antenma relay K101 and break-in relay
K602 throngh the FUNCTION and
BREAK IN switches, The high voltuge
ontput trom the power supply ix fed to
the voltage regulator through $i-ampere
Tume F102, and i filtered by input capaci-
tor (1103,

(%) The primary windings of transformer
TH01 (part of the band-switching motor
power supply) ave connected in parallel
with the primary windings of T801 in
sucle a manner that the operation of
switehh W80 also conneets the prinmry
windings of T4 in parallel for 115-volt
operation or n series for 230-volt opera-
tion.

b UVedtoge flegudater (lig. 365, The function
of the voltage regulutor is to keep the ouwiput
voltuge of Power Supply PP-621 U RTIE constant,
vegitdless of chianges of lowd current deawn by
the receiver or clinitges in the input supply voltage.
The voltage-regulator cireuit meludes the follow.
mgr: twe dual-triode tubes, type G082 (V6053 and
Vi, which function as a variable series resist-
anve Lo regudale the de owlput voltage s omimiatore
pentode tube, type GBEG (VOOT), wlich is g de
amplifier to control the series resistance of Vi
and VEOG in accordance with voltage variafions
originating either in the power supply or in the
receiver B4 load; and two cold-cathode tubes,
type B63L (VG088 and V0, wlaeh provide a
constant reference voltage tor V60T, The voltage
regrulator supplies regulated 180 volis de to the
vfo at all times and, through FIUNCTION switch
8107 (front). to the if., of, and »f cirenits, and
to the squelel eirenit. When BFO switeh 8104

1s set to ON, the 180 volts de is ulso applied ro

bfe tube Vids., The regulated 150-volt distribu-

tion to all eircuits in Radio Receiver R-380 U RR
is shown in figure B7.

(1) The four plates of V605 and V6UA (pins

2 and 5} ure connected together in par-

allel and are supplied unregulated de

voltage from the output of Power Supply

PP-621/URR. The four cathodes (pins

3and 6) are connected in parallel through

four resistors (RG19, R620, R621, and

RB22) to a common connection at JE0OT,

These resistors equalize the load current

of encl triode section. The regulated de

output voltage at test point JOOL s de-

termined by the voltage drop across the

tube resistunce, which is controlled by the

bias uppearing on the four paraliel-con-

nected grids (pins 1 and 4. If either

the unregulated voltage or the regulated

voltuge changes, VEUT will convert the

change mto a comparative bias-voltage

chabge at the grids of V605 and V608,

aned the effective resistance of the series

regulators will change in a direction to

correet. Lhe initial voltage change. A se-

ries voltuge-divider cireuit consisting of

voltage-reference tubes VE08 and V609,

together with resistors 13625 and R626,

Ig connected across the voltage-regnlated

ourput cirecuit.  Reststor RE2T across

VBON inxures thut proper starting voltage

will be supphied to Veog, A chavacleris-

tic of these tubes is that the voltage drop

acros= the tube terminals remains nearly

canstant and

clinnyres.

independent of  current
Therefore, any voltage varin-
tion that takes place across the series cir-
euit of Vous and Vi alse AP HATS CTONS
RE25 and R6u6, The voltage changes
across R626 ave applied, through resistor
Re24, to the control grid { pin 1) of V607,
and simtlar out-of-phase voltuge changes
are produced across plate-load resistors
Ret4 (UM DALY and Re15 Resiztors
R623 and R618 across the output of the
voltage regulator form a voliage divider,
the junetion of the two resistors being
connected to the cathode {pin 2) of V607,
Resistor R618, bypassed by (G606, pro-
vides the cathode bias for Vour. The
voltagre variations which appear at the
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NOTES:

L UNLESS QTHERWISE SHOWN;
RESISTORS ARE N OHMS,
CAPACITQRS ARE IN UUF.

2. SWITCHES ARE VIEWED FROM
THE END QPPOSITE THE KNOB.

3. SWITCH SIO7 1S IN [AGL] 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)
inereases, as a result of a decrease in load
current, the increase in voltage will ap-
pear across the voltage divider composed
of V608, Vo0, 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 oftput
voltage, the change in voltage at the
cathode {pin 2) of V60T is relatively
small, and iz more than ofilset by the
change in voltage produced across R626,
which is applied to the control grid
throngh R624, This change in voltage
represents a change in bias (less nega-
tive) and causes increased current flow
through V607 and throngh plate load
resistors R614 and R615. The increased
current flow cangses an increased voltage
drop across the resistors {R614 and
R615) and results in a decrease of voltage
at the plate of V607, The inereased cur-
rent flow represents a lesser value of posi-
tive biag at the grids of V605 and Ve06&.
The effective resistance of the regulator
tubes is thus increased and causes in-
creased voltage drop across V603 and
V606 the voltage at the output of the
regulator cirenit (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
gerves to eliminate ripple and hum com-
ponents that are not removed completely
by the rc filter, and vuariations due to line-
voltage changes. Compensation for 120-
eps ripple is provided through capacitor
2608, which applies the ripple voltage
te the control grid of d¢ amplifier V60T,
The screen grid (pin 6) is connected,
through a voltage divider (R{16 and

R6173, to the unregulaied 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 dc¢ 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.

e. Filament, Owven-heater, and Tuning-Hotor
Circuits (fig. 87}, Filament voltages of 6.3 12.6,
and 25.2 volts ave required for the tubes in the re-
ceiver, Dial lamps I 201 and T 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 cireuits, CT07 and C708 are
used as filament bypuss 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 V309 to
approximately 18 volts. Resistor R565 limits the
voitage across V507 and V510. To maintain con-
stant heater voltage, and thus stabilize the oper-
ation of vio tube V701 and bfo tube V308, ballast
tube STET (RTH312) is connected in series with
the tube filaments. A potential of 25.2 volts is
applied to vfo oven IIR701 when OVEN switch
S109 is set to ON. The oven is thermustatically
controlled by switch 8701 and serves to improve
the stability of the vfo. Capacitor (705, con-
nected acros the contacts of switch ST01, prevents
radiation of noise impulses as a result of arcing at
the contacts of the switch. As an ald to tuning
the receiver throughout large frequency ranges,
25.2 volts for the operation of tuning motor B202
is applied When MOTOR TUNE switch 3204 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 aircuit. When

&7
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MOTOR TUNE switch 5204 is rotated, the arma-
ture is connected in series with the field to produce
rotation of the motor shatt in a given direction;
if the switch is rotated in the opposite direction,
the rotation of the motor shaft 15 reversed, because
the phasing of the armature and field has been
reversed.

d. Band-Switehing Motor Power Supply (lig.
38).

(1) The band-switching maotor power supply
operates from either 115 or 230 volts, 48
to 62 cycles, and supplies 28.5 volts de for
operation of band-gswitehing motor B20L.
Primary power is connected te trans-
former T401 through switeh S801,
FUNCTION switeh 8107, 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 switeh 5801,
Switeh 8801 connects the two primary
windings in parallel for 1153-volt opera-
tion and in series for 230-volt operation
(¢ 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/
TRR.

(2) Secondary terminal 5 of transformer
T401 is directly connected to oue side of
dry-disk rectifier CR401, and terminal 6
of T401 15 comected through J423-5 and
P116-3, P127-18 and J227-18, the con-
taets of motor control relay K201, J227-
19 and T°127-19, and P116-6 and J423-6,
to the other side of rectifier CR401. Dec
output of 28.5 volts is supplied through
the contacts of relay I{201 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 cutput
voltage,

{3) Motor control relay K201 is energized
through the operation of relay control
tube V210 (par. 84). When relay K201
is 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 mechaunically coupled to band switch
3201 to seleet the proper tuned cireuits
in the rf subchassis. When relay K201
is de-energized, contacts 3 and 4 open the
secondary circuit of T101, and contacts
7 and 8 open to remove the de supply
from motor B261.  When the relay is de-
energized, contacts 8 and 9 of relay K201
close, and R28% 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 5201 beyond the desirved switch
position.

84. Relay Control V210
(fig. 39)

The relay control circuit uses & miniature triode
tube, type 64V, in a grounded-grid application
to energize motor control relay K201. The op-
eration of the circuit is deseribed in the following
subparagraphs,

a. The confrol grid (pin 6) is grounded. Grid
bias is developed across cathode resistor R288,
which is connected between the cathode (pin T)
and ground. Resistor R288 and voltage-dropping
resistor K287 in series form a voltage divider
across the B voltage to provide fixed bias for the
stage. Choke L301 and capacitors €203, (0294,
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
1288 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 (8205A or S2056B).
These special switch sections, in turn, are elee-
trically interconnected with seeking-switch sec-
tions K and L. of band switch 8201 (fig. 45).
For the purpose of this discussion, it is assumed
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Figure 89. Relay conirol, schematic diagram.

that a circuit ground is connected in the relay
control circuit at & remote point associated with
the rf switching, motor-control, switch sections,
S205A. and 8205B. When a circuit pround is
connected to the cathode of V210 through the
action of 8205 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 18 removed, V210 conducts. Plate current
which flows through the relay contrel 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 contirol 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.

6. 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
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througlh a cam-operated switcl section at the front
of SIUT 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 eompleted contacts and eireuits
for the five positions of FIUTNCTION switch 8107,

R —— — - N,

Swileh aontacts made

|

!
Position 1 Cireuits

\ \

| Front ! Ltear

_____ -.-.. Primary power iz disconnected from the receiver.
STANDBY .. __. . None....____ 11tal2.. Primary power is applied to the recviver., Terminal 2 of CRS01 is
grounded, applving 6 volts de to antenna relay K101 to ground ithe
. antennainput at J105 and J106; B volts de is also spplied to break-in
' relay K602, which grounds the audio output of T801, I8¢ volts de
is applied only to the vio subehassis (V701 and V702).
AGC. (o0 o 12ty ... None.____. . 180 volts de js applicd to the if, if, and af stages.  Age voltage at con-
: ' tact ¥ {rear) is not grounded. Ground is removed from tertminal 12
. (rear], whieh is connected to terminai 2 of CR801, and antenna refjayv
i - KI0I and break-in relay K802 are de-enersized.
. 12408 P 10t00. .. . The conditions for the MGUC position are the same as fot the AGO
' position, exeept that the age bus is grounded through contacts 9 and
10 (rear).
12t07,12t06.] 1to 2., _. i The conditions for the SQUELCH poesition are the same as for the
AGC position, except that 180 volts de is applied to squcleh tube
V601 through contact 6 (front). The carrier-control cireuit of
gquelch relay K601 is made available through BREAK [N switeh
8105, contacts 1 and 2 (rear), to REAMOTE CONTROL receptarle

QFF. . .. __._. .. Xone._. " None__

| 5103, pin K (par. 86).

86. Control Circuits
{fig. 41}

When using Radio Receiver R-389/URR in con-
nectioh with a transmirter, it is necessary to dis-
able certain receiver circuits during transmission
to prevent damage and to silence the receiver.
When FUNCTION switeh S107 is set to STAND
BY, segment 1 of 8107 (rear) is connected aeross
conficts 11 to 12 (fig. 413, and a ground is applied
to terminal 2 of rectifier CR501; thus, antenny re-
Jay K101 and breuk-in relay K602 in parallel are
energized.  The operation of FUNCTION
switehh 3107 1s described in paragraph 55, 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 inpnt eircuirs
of Radio Receiver R-359,GRR. When FUNC-
TION switch S10T 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 receptacte J103 provides this
ground connection if BREAK IN switch 8105 is
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set to ON. When BREAK IN switch 8105 is in
the ON position, connection iz 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 outpnt are short-cireuitad
to ground, and Radio Receiver R-389/TRR is dis-
abled during the operation of a local transmitter
connected  for remote operation.  With the
BREAKIN switeh set to the OFF position, andio
18 applied from the line zudio channel to pins A
and J of REMOTE CONTROL receptacle J103
through switch contacts 3 and 6, and 11 and 12 of
B105: this permits remote net operation. To per-
mit carrier-control operation, FUNCTION switeh
107 must be set to SQUELCH teontacts 1 and 2
connected by means of segment 2), and BRIEAK,
IN switch 8105 must be set to OFF (contacts 2
and 3 connected). The carriec-control line from
contact 3 of squelch relay K601, through contacts
of 8105 and S107, is terminated at pin K of RE-
MOTE CONTROL receptacle J103. In the
SQUELCIT position, with no signals being re-
ceived, squelch relay K601 is energized and con-
tacts 1 and 2 (K601) ground the audio at truns-
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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, When BREAK IN switch S105 is set
to ON, the ecarvier-control line is disabled by open-
ing contacts 2 and 3, which are in servies with the
lead from contact 3 of squelch relay K601, through
contacts 1 and 2 of 8107, to pin K of REAMOTE
COXNTROI: receptacle J103.

Section [ll. ANALYSIS OF TUNING SYSTEM

87. General Principles of Operation

The mechanical tuning system of Radio Rie-
ceiver R-380/URR controls the permeability tun-
mg and switching elements to provide linear
tuning of the receiver over the entire frequency
range of 15 to 1,300 ke in two manually selected
ranges, The low range of 15 to 500 ke is covered
1y five bands which use five sets of tuned cireuits,
and the high range of 500 to 1,500 ke 1s covered
in two bands which use two sets of tuned cireuits,
The frequency selected is indicated on a counter-
tyvpe dial, which shows the frequenty directly
in ke

@ The FREQ RANGE swicch, S102, is a two-
position switch which is mechanically linked to
a three-section wafer-switch, 3203. Control po-
sitions ave marked 15-500 KC, and 300- 1,500 K.
Switell 5102 selects one of two sections of band-
switching motor-control switch 8205 for the anto-
matic band-switching operation, and 8203 selects
oue of two sets of tuned circuits in the butfer and
ficst-mixer injection circuits.  As the FREQ
RANGE switch 13 operated, 2 mask that covers
the frequency counterdials is moved to display the
proper set of numhers associated with the selected
frequency range.

b, The FREQ CHAXNGE control positions pow-
dered-iron slugs within the coils of the antenna,
first and second rf amplifiers, first mixer, vfo, buf-
fer, und first-mixer injection civeuits: this chanves
the resonant frequency of each tuned cirenit. The
frequency to which the receiver iz tuned is indi-
cated directly in ke on a countertype dial whieh
is coupled to the mechanical tuning system. The
FREQ CHHANGE control also drives band-swiceh-
ing motor-control switch 52035, which functions
to govern the automuitic selection of ene of seven
sets of tuned eireuits covering the frequency range
of 15 to 1,500 ke, To cover a large span of fre-
quencies In Jess time than is required through
manual rotation of the FREQ CITANGI control,
motor tuning is provided. MOTOR TUNE

switch 3204 assists the operator in this tuning
operation by controlling the operation and direc-
tion of rotation of a tuning motor which drives
the mechanteal tuning system.

e Band switching 15 done automatically by a
motor-cdriven band switeh, 5201, As the FREQ
CHANGL control is rotated throughout the range
of 15 to MM ke, section A of band-switching motor-
control switch 8205 selects one of five sets of per-
meability tuned civenits which are driven by the
FRE() CHAXGE control. When the J00- to
La00-ke range s In use, switch section S205B
gelects one of two sets of permeability tuned
cireulits,

88. Functional Analysis

This analysis wilt provide information for the
repairuian who might be faced with the problem
of nmaking repairs or adjustments on rhe tuning
svsten. A eareful study should be made of the
material in paragraphs 119 and 120 relating to
mechanical alinement. Figures 42, 43, 44, and 43
show simplified block diagrams of the three main
funetional groups which comprise the mechanteal
tuning svstem: these block diagrams are discussed
i « through « below and tn puragraph $4.

a. Reference to the block diagram (fig. 42}
shows the stages contralled by the FREQ RANGE
control.  As shown on the block diagram, FREQ
RANGE switch 8102 is mechanically linked to
a three-sectinn two-position wafer switch (5203).
The action of switeh 8203 15 such that the unnsed
tuned ecireuit iz shanted by a 100-chim vesistor to
prevent interaction with the selected circuit. In
the 13-5000 I position of the FREQ RANGE
switch, tuned civenis Z218 is selected for the plate
circuit of buffer V702, 2219 is selected for the
plate circuits of injection mixers V212 and V213,
and Z:215 s selected for the plate cireuit of output
coupler V208, For this condition, the fundamen-
tal frequency of vfo V701 is amplified by buffer
V7o, and tuned cirenit Z218 tunes throughout

73



wpifoep ¥001q 'salfpie prpwossy YNM yopad WONVY DAYL &Y sanlyy

*5-0Sa N1
IBNHD 5023
Toany I0ULNOD ¥OLOW
ONIHD LIMG - ONYVE
SUNOMID
AL
- esozs ] wsoas |— — — e —
] I — T ._| T ¥3Hwo
_ _ _ _ _ _
| _ _ _ _ _
_ _ \“ L_ ) ¥_
o% 58E1 M §s6 M 005 oM SRE'E M 0056 I 596'E
oL 556 0L 0F 010058 oL 0086 0L 008'% O DOL'E
irys 8122 0221 6izZ 9127 s122
s e & rd e rd
M 0051-008
— [ . THG05 -51 o °
v —_
oqws T — ——f———{ 1} — —— — T — — — — 2£028
: 2ois IOVHNIT B €025 v e0zs
Y DINYHIIN
OI1ZA
TOMINOD AVIZY
oL
[ —
124
1024 1ZA 8024 5024 302ZA
oan —4 2050, HILHIAN] spaxm MO0 ¥IN0D L+ gIAND NIXIW
WOb FSWHA . 1 oL
102n
5@ WLX
oY 3
M QEYTOI

74



L]

J BALANCED
ANTEMNNA

UNBAL/

/ ANTE

15 TCLS00
KC
T201
THRU
T207
l -
470 T
BUFFER |
z
V702 7
3
—L
i 47
VFO :
V70l ;
a2-
TURN
STOP




/

L

J UNBALANCED

ANTENNA /

/

15 T01,500 1510 1500 Fe TQ 500
K¢’ KCLS 15T R-F KC 20 F
T200 > Z201  AMPLIFIER z208 AMPL
THRU THRU V202 THRU val
1 ¥207 1207 zZz214
" —
I ( ] i
10,455 KC
FROM XTAL 0SC
/ Yeo? /
8500 T¢
470 TD 1955 INJECTION “qaas INPUT
e 55 e fies ki | Rl
T 22183 v
vroz rz1a vau V213 2580
4
- _ 1 -
: 470 TO
VFO [-r A ;
KC -
— [T

52-
TURN
STOR

———
I

KILOCYCLES

guan

COUNTER

Figure 43. FREQ CHANGE control with associcled slages, block diagram.



/

/

¥

TO 20
MIXER
veos

MIXER
DRIVER
Y206

NG E control with associeted stages, block diagram.

CHANGE

O

O

K
CLUTCH

15 TQ 1500 15 TQ (1500
KC 2D R-F KC
—— z208 #| AMPLIFIER 7208
THRU V203 THRU
7214 Tz 14
A
/ /
i |
8500 TO 8,500 TO
4485 INPUT OUTPUT 99565
— KC COUPLER » COUPLER » KC
2219 V208 ve09 zz15
7220 Z216
"
" — -
KILQCYCLES
COUNTER |
_ N -— + — —— —— =1 szosa |—{ szose —
)
CLUTCH
BAND- SWITCHING
| MOTOR-CONTROL
SWITCH 5502
L_ TUNING
— MoToR
8202
DIS

25.2v

NOTE:
PROTECTIVE
SLIP CLUTCH
INTEGRAL
PART OF KNOSB.

TM B35-33



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 hetween crystal oscillator
V207 and that which is supplied through phase
inverter V211. In this case, tuned eircuit 2219,
in the plate circuit of V2i2 and V213 tunes
throughout a range of 9,500 to 9,985 ke. Tuned
circuit Z215, in the plate cireuit of output coupler
V209, aiso tunes throughout the range of 9,500
to 9.985 ke, When the FREQ RANGE switch
is 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 harmenic
of vfo V701, and tuned cirenit Z217 tunes through-
cut a range of 935 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
1s determined by the position of the associated
rack, which, in turn, is controlled by the FREQ
CHANGE control. Qther tuned circuits within
the receiver are similarly controlled by the FREQ
CHANGE control. FREQ RANGYE switch 8102
connects relay control V210 to S205A in the 15-
500 KC pesition, and to 3205B in the 500-1500 KC
positien.

t. The FREQ CHANGE control operates a
system of mechanical racks to position powdered-
iron eores attached to the racks within coils of the
receiver tuned cireuits, 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 serew, which
iIs 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 lack

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
iz 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 8204 applies 25.2 volts to tuning
motor B202, and simultaneously activates a cluteh
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 5102 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, $201. Rf band switch 5201 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 8102, Each of the five
segments 1s connected to a corresponding contact
on seeking-switch section S201K. Switch section
32051 consists of two segments, with the wiper
connected to a second terminal on §102, and each
segment. is connected to a correspanding 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 3205 are also rotated. As
the wiper contact of 8205 moves from cne 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 4. Band-switching svstem, block diagram,

ground potential (par. 81). With bias removed,
V213 conducts, to energize motor contrel 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. JMotor B201 operates to
drive rf band switch 5201, and in so doing,
rotates the seeking-switch sections. When seek-
ng-switeh section S201K alines with the position
corresponding to the proper set of rf coils, the
ground 1s 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 maotor B201
when relay K201 is de-energized (par, 834) ; this
prevents any possibility of the band-switching
system overshooting the proper switeh position.

89. Defailed Analysis

Information contained in e 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 mvolved in the mechanical system has been
Hlustrated 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:

! Approximate fre-

Band | quency range (kc)

A . . 15-27

< ' 27-55
o | s5-117

D e 117242

B o iien | 242-500

B ool | 500-865

& | 865-1,500

Note. In the discussion of the eiectrical functions of the
band-switching system, figure 46 is simplified to ¢liminate
plugs and receptacles which interconnect the various parts.
To assist in the explanation, hand designations mentioned
above have been assigned to the segments and contacts
of the switches.
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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, o wafer switeh for band-switching
motor-control selector $102, and a lever
for operation of the frequency-counter
mask through a rod and lever linkage.
Band-switching motor-control selector
8102 iz a two-position wafer switch
which selects one of two sections of band-
switching motor-control switeh 8204,
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 switeh S203.

b. FREQ CHANGE Control (fig. 45).

(1)

(2)

As the FREQ CHANGE control is
rotated, the vio tuning shaft is rotated
through a 4 to 1 reduetion gear train com-
prised of spur gear O 228, antibacklash
geurs O 217 and O 218, and O 224 and
0O 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 vio 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 follawer
(triangular tooth) rides on the double-
notch stop washer. A spring applies
torque to the dog angd 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 o tune
the oscillator throughout its complete
range. When the limit of tuning has been
reached, the follower drops inte a notch
of the double-notch stop washer and con-
sequently allows the rectangular tooth of
the dog to fall und 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 diraction 15 possible
at this time because the notch of the
single-notch stop waslier is wider than
the tooth of the dog. As the direction
of the shaft and single-notch stop washer
is reversed, the double-noteh 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-noteh 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 eause 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 CHAXNGE control is ra-
tated, worm O 245, mounted on the vio
drive shaft, rotates to drive antibacklash
worm wheels () 244 and () 218 to provide
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(6)

a reduction of 51 to 1 for operation of
band-switching motor control 8205, This
gear ratio causes the rotors of S205 to
cover less than 360° rotation between the
Iimits established by the 52-turn stop
mechanism. Further discussion of the
operation of band-switching motor con-
trol 8205 will be found in & below.
Frequency counter M201 contains two sets
of numbered wheels. The lower sct of
numbered wheels, for the 13- 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, antibacklush
gears O 235 and O 236, and O 233 and
0 234, spur gear O 232, antibacklush gears
O 229 and O 230, and bevel gears O 231
and O 246. The upper set of numbered
wheels for the 500- to 1500-ke rauge are
driven from the lower set through a 5 to 1
reduction gear train mounted at the side
of the counter ease. The DIAL LOCK
mechanisim operates to clamp antiback-
lash gears 0233 and O 234, which, in turn,
preveut movement of the entire mechani-
cal tuning system. The lower set of
counters of the counter dial (15-1500
ke) has three biack wheels and one red
wheel. The black wheels show the fre-
quency in kilocycles and the red wheel
shows tenths of a kiloevcle. The counter
case has a decimal point lecated 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 heljcal
gears, O 202 and O 210, and O 203 and
() 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 i1s 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, () 208, O 284,
0 205, and O 209, and helical gear © 204,
These gears mesh with worm wheels
0 353, O 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,
0 289, 0 290, 0 288, O 293, and O 292 and
helical gear © 291, These gears mesh
with worm wheels O 354, O 352, O 330,
0 348, 0 346, 0 344, 0 342, 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 eclamp 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 43, lead screws for the
rack for the buffer plate circuit are Jeft-
hand threaded. and those of the first-
mixer injection ecircuits 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
nzedd  for alinement of the movable
powdered-iron cores aszociated 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 5204, A potential of 25.2 volis is
applied through the contacts of S204

{par. B3¢) to operate the motor in either
direction.

{2) Tuning motor B202 drives s, 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 cluteh 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 5204,
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 armg away from its associated stop
pin. Tf 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 twa sets of
clutch disks mounted between two con-
centric gears., Input gear O 237 is driven
from the motor gear train, and output
gear () 238 drives spur gear O 226 on the
vio 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-

(3)

gage a slotted outer housing, which, in
turn, is fastened to the output gear.
FForce applied from the spring-loaded
chuteh arm presses the disks together so
that they can transmit suficient torgue
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 )s 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 torgue is achieved when
the MOTOR TUNE cortrol 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, 5201,
Nine wafers of 3201 perform rf circuit
switching functions: the remaining two
wafers of 5201 (sections K and L) act
as sceking-switch sections for control of
band-switching motor B201, At one end
of the shaft of 5201, and connected to 1t
by an extension shaft, is the RF BAND-
WIDTIL 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 colls 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-kc
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 5201 and $205 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 8201. As the FREQ CHANGE
control is rotated from one frequency to
a new frequency which requires a differ-
ent set of rf coils, hand-switching motor
B201 operates band switch 3201, The
operation of B201 is controlled by band-
switehing motor control 5203 (fig. 16).
Switeh 8205 is driven by the FREQ
CHAXNGE control from the vio drive
shaft, and when a different set of rf coils
is required, $205 ucts 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 Js de-
seribed in paragraphs &4 and 834, respec-
tively: however. it is suflicient at this time
to stare that removal of bins (grounding
of pin 7 of V210) will caugze motor con-
trol relay K201 to energize. and thus,
band-switching motor B201 will operate
to rotate hand switel 8201, Sections A
through J of 8201 are connected to the
various rf eoils.  When band switch S201
has rotated to select the proper et of rf
coils, switch section K opens the cirenit
through 8205, removing the ground, to
restore hias at the cathode of relay con-
trol V210, Motor control rejay K201 1s
then de-energized, dynamic braking is
appiied to B201 through action of R280
connected acress the armature of V201 by
contacts 8 and 9 of K201, and band switeh
§201 is instantly stopped at the open-
contact position of S201K. During the
period of time that motor control relay
K201 is energized, contacts 3 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 {S205.4)
for the 15- to 500-ke range, and a second
gection ($20a1) for the 500- to 1,500-ke
range. The rotor contact of S203 for the
selected range is connected to the cathode
(pin 7) of relay control V210 through
contacts of FREQ RANGE switch S102,
Tle 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 votor of eacli section of 5205 contains
two wipers for completing the relay con-
trol cirenit. The long wiper for each sec-
tion contacts segments that are connected
to correspoindling contacts of seeking-
switch seetion 3201K. The segments and
the narrow gaps that separate the seg-
ments cover 360° on euch section. The
length of the segment are for any band is
derermined by the frequency span for
that particular band.  As the FREQ
CHAXNGE control is rotated and a band
change is required. the cathode cirenit of
relay control V210 iz grounded through
the segments of S205 and section K of
band switch S3201, The eathode remains
grounded until I3201 has rotated the band
switch to the poesition required for the
new band. At this time, the notch in the
rotor of seeking-switeh section J201K
breaks the civeuit which 1s connected to
the cathode of V216 through 5205, and
cutofl bias returns to V210, Motor con-
trol relay K201 de-energizes to disable
band-switching motor B201,

When FREQ RANGE switch 8102 is
operated from one position to the other,
the relay c¢ontrol cirenit must be
grounded immediately to select a dif-
ferent set of rf coils. Oeccasionally, when
$201 selects a section of 5203, 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 1is, therefore,
grounded through the short wiper and
short contact which is located 180° op-
posite the gap engaged by the long wiper.
The cirenit remains grounded through
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seeking-switch section S2011. until the
long wiper on the rotor of 5205 has been
rotated suffictently 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 roter
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 $205.



CHAPTER 6

FIELD MAINTENANCE

This chapter contains information for field maintenance,

The amount of repair that can be per-

formed by units having fleld maintenance responsibility is Hmited only by the tools and test equipment

available and by the skill of the repairman.

Section I. 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

. treneral. The first step in servicing a defec-
tive Radioc Receiver B-389/URR is to sectionalize
the faull. 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 s to localize the
fault. Localization means tracing the fault to the
had eireait on the subchassis or front panel and
main frame. Finally, by voltage, resistance, and
continuity measurements, the defective part 1s1s0-
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 cffective, the procedure should
be jollowed inthe order given. Remember that the
servicing procedure should cause no further dam-
age to the receiver. Subparagraphs (1) through
{81 below contain references to paragraphs hav-
ing detailed information for carrying out the
tests,

(1) Viswawl inspection. It 1s 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. 86) can be
quickly and sinply carried out, and is
capable of yielding rapid results. There

1)

{6}

may be no need for involved tests. It is
the first to be applied in the troubleshoot-
ing procedure.

Checking B+ and filument circuwits for
shortss These measurements (par. 97)
prevent further damage to the receiver
from possible short civeuits. This test
also gives an indication of the condition
of the filter circuit.

Operational test. After 1t 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 cbserving 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 methed for checking out the re-
ceiver by eliminating possible sources of
trouble until the actual trouble is found.
Nignal substitution. Signal substitution
{pars. 101 through 107). when used with
the troubleshooting chart, provides an
etfective 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 (nounting, antenna, ground,
auxiliaty equipment, or vehicle), or the

23



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. Tt will help in the rapil location of

fuults. Consult the following troubleshooting
data:
e .
Fig. ) Par. : Dieseription
C83c_ . ____ o Filament, oven heater, and
. TUNIE-INOTOr CiFcuils.
S &h_. ... Control eireuirs,
- 87,88, 89_; Mechanical tuning =ystem,
CINR. L. 1 De resistances of transiorm-
: er=< and coils.
Sand 6. ... L _____.__ . Tube locations.
47 and 45______ R, . Fabrication of bench-test
: o cables.
49 through 61.. ________ _. Top and bottom views of
i subehassiz, showing loca-
D tions of parts,
62 and 63___.__ .- o oo Power Zupply PP-621. URR,
! iop and bottom views,
G6rand 8a______ ._______. | Main frame, 1op and hottom
f Views,
GG and 87 ____ ____.. o Tube-soeket voliage and re-
: : =<i=tance diagrams,
B8 __________ ..V Terminal-board voltagos and
) I resistances.
B4 L. . _| Resistor color code marking.
B3 e [ Capacitor eolor eode mark-
% ing.
88 __ . ... oo o - oo, Bubehassis and inwereonnee-
! tion disgram.
11 | Bchematic diagram,
L Wiring diagram.

92. Test Equipment and Tools Required for
Troubleshooting
a. The test equipment required for trouble-
shooting Radio Receiver R-2380,TURR is listed
below. The technical manuals associated with
the text equipment, where applicable, are also
listed.

Test equipment Technical manual

- _
- TM 11-2661

Eleetron Tube Test Set TV-2/1, or
equal.
Bignal Generator TS-588A/U, or equal. TM 11-5018
Audio Oscillator T5-382A/U, or equal_ TM 11-26844
Electronie Multimeter TS-305:T, or TM 11-5511
equal, I
Multimeter TS-352/U, or equal_______ : TM 115327
|

84

b. The tools and wmaterials contained in Tool
Equipment TE~113 are vequired for field mainte-
nance of Radio Receiver R-359 /T RR.

93. Bench Testing Technique

a. When the cause of equipment failure has
heen sectionalized to a subchassis, as detevmined
by visual inspection, operational test, or the use
of the troubleshooting chart. a bench test of the
faulty subchassis may be required to locate the
trouble through voitage readings. Since the un-
cdersides of the subchassis are not accessible for
troubleshooting when the subchassis are mounted
in the receiver, it may be necessary to remova
the subchassis under test and connect them to the
receiver eircuits hy the use of extension cables.
Directions for the fabrication of the extension
cubles are given in figures 47 and 48. T'he amoung
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 frowm the receiver according
to the instructions contained in parngraph 110,
Be careful to avodd the possihdity of disturbing
the synchronizution of the gear train iwwith the vf
subehassis and vfo subehassis. Connect the exten-
sioil cubles between the receiver and subchassis
according to the table Lelow,

Caution: When the subchassis ave operated out-
side the receiver, dangerous voltages urve exposed
at rhe tube-socket pins and other points on the
undersides of the chassis,

Subchassis Cable Ne. - Cuonneet begweey

1A P209-J 104
1A . PoIp-J1I0
1A P211-J111
1A P230-P730
; 1 J223-1525
2241526
Jazr-pi127
Jeze-T128
J226-1 124
CJeBi-pee
N ... 38 L 3
JG19-FI11y
J620-P 120
& | JRIS-P1I%
o Prae-J230
. PY31-J131
A Ia1zorne
D )hEs-1223
1526-P224

i Jalr-P117

Ri subassembly

L R -

Af .

h

]

-

by b o a]

Note. When eable No. 1A is used, Z217 and %218
{buffer plate) cireuits will be detuned.



NOTE:

INSTRUCTIONS ARE GIVEN BELOW, N STEP-BY-STEP SEQUENCE, FOR ATTACHING
RADIO FREQUENCY PLUG US-B8/0 TO EACH END OF THE CABLE NO.I. CABLE NO.IA
15 ASSEMBLED IN THE SAME MANNER EXGEPT THAT FEMALE GONTACT AND JAC
8QLY OF RADIC FREQUENCY JACK UB-83/U ARE SUBSTITUTED AT ONE END OF

CABLE,
ASSEMBLING RADIO FREQUENGCY PLUS ['m I]:D
Ug-88/U NUT SLEEVE
‘/NUT
STEP
. \\ o
CABLE
JACKET \
1 ke
STEP RE
2 M

BRAID

STEP -
/8

-

STEP

! "

I

SLEEVE

STEP ?ﬁ
3 -1




NOQTE!:

IN STEP-BY-STEP SEQUENCE, FOR ATTACHING

TO EACH ENO OF THE CABLE NO.|. CABLE NO.1A
NNER EXCEPT THAT FEMALE GONTACT AND JAGK
( UG-89/0 ARE SUBSTITUTED AT ONE ENC OF

D =

NUT SLEEVE MALE CONTACT

PLUG BOODY

RACIQO FREQUENCY PLUG UG-88/7U

TEP
GUT END OF CABLE EVEN. s:
REMOVE OUTER JACKET 1/2"'—DON'T STEP
NICK BRAID. T
MALE GONTAG
PUSH BRALD BACK, ANG REMOVE STEP =
18" OF INSULATION AND CONDUCYOR. ) =
/ch Be
STEP =
TAPER BRAID, s =
SLIDE SLEEVE OVER TAPERED BRAID, STEP
FIT INNER SHOULDER OF SLEEVE 0
SQUARELY AGAINST END OF JACKET.

Figure 47. Assembly instruction for cables Nes. 1 and 14,



GCABLE NGO
RADIO FREQUENCY CABLE RG-5BC/U

RACIC FREQUENCY PLUG UG-88sU RADIQ FREQUENCY PLUG UG-88/v

L 24 IN. MAX -‘

COMPLETED CABLE

WITH SLEEVE IN PLAGE, GOMB QUT
BRAID, FOLD BACK SMOOTH AS SHOWN,
AND TRIM 3/32°

BARE CENTER GCONODUCTOR 118" — DON'T
NICK CONOUGCTOR.

MALE CONTACT TIN CENTER CONODUCTOR OF CABLE. SLIP
MALE CONTACT IN PLACE AND SOLDER.
REMOVE EXCESS SOLDER. 8F SURE GABLE
DIELECTRIC 15 NOT HEATED EXCESSIVELY
AND SO SWOLLEN AS TG PREVENT Di-
ELECTRIC ENTERING BODY.

PLUG BODY
/ PUSH INTO BODY AS FAR AS IT WILL GO.
SLIDE NUT INTO BODY AND SCREW INTO
PLACE, WITH WRENGH, UNTIL WMODERATELY
TIGHT. HOLD GABLE AND SHELL
RIGIDLY AND ROTATE NUT.

ASSEMBLED CONNECTOR,

- cables Noa., 1 and 1A,

T™ 855-59



NOTES:
. THE MULTICORDUCTOR EXTENSION CABLES ARE TO BE FABR!
NC. 18 TC 22 GAUGE SHIELBED, STHANDED WIRE FOR AUDIO CONDUC

INDICATED BY {5, NQ. 18 GAUGE STRANDED WIRE FOR CONDUCTORS

NO. 22 GRUGE STRANDED WIRE FOR ALL OTHER GCONDUGTORS, INSUL
RATED AT &DOV.

2. CONNECTORS SHOWN VIEWED FROM REAR. COVERS TO BE L
GCONNECTORS, SIGNAL CORPS STOCK NUMEERS 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,

T,

NORMALLY, ONE EACH OF EXTENSION CABLES 15 REQUIRED
SUBCHASSIS 183 OPERATED OUTSIDE RECEIVER, THREE NOQ.1 CABLES
NEEDED. WHEN R-F AMPLIFIER/TEST OSGiLLATOR SURASSEMBLY 15
OUTSIDE RECEIVER, TWO NO.4 CABLES 4RE NEEDED.

LOCK RUKNING
STITCH STITCH

i NN P ILLILEE

o
A
II‘
£
o o0 o ]
e ® O 010 O
s |7 e nl s [223072-7 2E3081-10 5 mln 9
N 47 g g 1:2015 20 Y9 e
® ¢

o 12 6 14 12 10
®*® & ']: 0 Q@ QO Q

CABLE NO.2



NOTES:

ENSION CABLES ARE TO BE FABRICATED OF
RANDED WIRE FOR AUDID CONDUCTORS

TRANDED WIRE FOR CONDUCTORS MARKEDR 9, AND
R ALL OTHER CONDUCTORS, INSULATION MUST BE

WEC FRCM REAR. COVERS TO BE USED WITH
UMBERS ARE SHOWN FOR EACH CONNECTOR,

TH NO. & VINYLITE LACING CORD AS SHOWN IN

L CABLES 15 24 IN,
R COMPLETING FABRICATION.
.ES FOR 1DENTIFICATION.,

" EXTENSION CABLES !S5 REQUIRED. IF R-F

. RECEIVER, THREE NO.| CABLES ARE

5T OSCILLATCR SUBASSEMBLY IS OPERATED
BLES ARE NEEDED.

UNNING
iTITCH

Z223081-10 5 13 cl'? (2 ('}) C:'? (g (i)
000
20 %19 Y 17

€ 14 12 10 98 &6 4 2

—0 Q0 00 0 0

£ NO.2

T
>
[ 223076-31 2E3035-45 ]
o 0l0 O o (o ¢ o/ & ¢
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94. General Preccutions

When a receiver is to be serviced, observe the
following precautions very carvefully:

o, Whoen the receiver is removecd from the case,
enbinet, or rack for servicing. ground the main
frame and any subclinssis operated outside the
nstin frame before conuecting the power cord.

4. Jhe sure that the receiver is disconnected from
the power source or 1x tarned off before contacting
high-valtage cirenits or changing connections,

e Afrer disconnecting ausiliagry equipient and
before resting (he receiver, connect pairs of ter-
mnitds on the bacl-panel ternninal strips as =hown
lu tienre 7.

Ao Afer dizconnecting the aming shatts for
resnoval of o =nbeliassiz, avold turning the <hafrs
or tuing eontrols anless necessary for trouble-
shooting or adjustiient. Caveful handling may
ehininate the need for synelivonization. Tt will be
helpful te niake o note of the positions of the
Mront-panel controls indicated in the removal pro-
cedure wpon removal of a subchassis, because a
contral neey be inadvertent]y disturbed during
SPEVICITL,

e Do nor operate the receiver for excessive
perinds of time with the vfo subcliassis discon-
nected  ad the TUNCTION switeh in the
STAND BY positton. The regulated de voltage
rises to o value of approximately 273 volts when
the vlo subehassis is disennnected i damage to
the power supply may result, Tl not rotate
FREQ CHANGE knob while the vfo =nbehassiz
is removed from the receiver. The 32-turn stop
i3 not operative, and serious damage to the tuning
rack= may result it dhie control travels to either
extreme,

fo Caveless veplacement of puarts often canses
vew faults.  Nore the following points:

{1} Before unsoldering a part, note the posi-
fion of the leads.  If the part lins a nome
ber of connections, tag each of its leads.

(27 Be careful not to damage other leads
while pulling or pushing them sut of
the way,

{31 Do not allow drops of solder to fall into
the receiver. They may canse short
circuits,

{43 A cavelesslyv-soldered connection may
create a new fanlt. It is very important
to make well-soldered joints, A poorly-
soldered joint is one of the most difficult
faults to find.

(3) When a part is replaced in the #f or if.
circuits, it must be placed in the exact
position of the original part. A part
that has the same electrical valve bt dif-
ferent physical size may cause trouble in
high-frequeney cirenits. (ive particular
attention to proper grounding when ve-
placing a part. Use the same grovnd ax
in the original wiring. Fuilvre to ob-
serce these precautions wmay resul? in
decreased guin or, possibly. in oscillution
of the circuit,

7. Before taking voltage measurements or per-
forming signal tracing, always check the value
of the regulated e voltage. Approximately IR0
volts de shiould be obtained at I3+~ 150 VDO jack
Jo01 Joeated on the af subeliassis Hgs 60 ad 61,
This jack 1s aeeessible through the side of the main
frame of the receiver (Ha 511,

95. Troubleshooting Notes

a. To avaid the necessity for removing n sub-
clinssis when voltage is to be measured or a ~ignal
injected at a tube-socket pin that dees not have a
test point, remove the tube. Wrap a bared end
of a short length of insulated wire aroutud the
dlesired 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.

L. Tf trouble is =uspected in the rf subchassis,
perform as mueh detailed troubleshooting as pos-
sible to be sure that the trouble 1s in the subchassis
hetare removing it beeanse replacentent of the v
sithelinssis 15 o thne-consuniing procedure.

+. When the filament of a particular tube fails
to light. trouble may be in another tnbe n the
same series filament cirenit.  Refer to the series
filamient circuit diagram {fig. 37}.

4. When trouble appears to be 1 regulator
tube V603 or V606, first observe that reference
tubes VGOR and V609 are glowing normally ; then
check B4 valtage 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 bio 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,

as



Figure G,

Obzerve  tle
graph M,

precatiions  deseribed  In para-

a, Tnspeet oll cables; plugs, and receptacles,
Choeck Yo seo thot oll connietors are seated prop-
erfy. This = amportant, becanse hmproperly
seated connectors ave a frequent canse of abnormal
operation I equipinent. Repair o replace any
COIHeetors or (_'Ii.l']['.‘: Ihllt. HERS I)]"'!(l'l] ar IJ!]](’I_'\\'jFQ
di-fevtive,

b Dispect for burned ol noand resistors
that show =igms of overhentinie,  Look for wax
leakage nud any discoloration of apparatus aml
wires,

o Imspect {for broken ¢ cetions 1o tube
sockets, plugs, and other appoatus, as well us for
defectively soldered connections, Examine for
bare wires touching the chassis or adjoining wires.

. Be sure that all tubes wre in their correct
positions, ax shown in figures 5 and 6. Replace
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zzoz.
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r260
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T M50 &1

Rf snbchussis, {op vicw.

any tubes that are not of the type called for in
the lustrations.  Replace broken tubes. Inspect
for loo-e tnbe-rockel contacts,

e, Inspect the foses and replace them if neces-
=y, with fuses of correvt rating and type. Cheek
caltefully for <hort cirenits (par. 973 wherever a
Blown fu=e 1= fonnd,

£ Operare the tuning mechaisin both mana-
allv and wit's the aid of the tuning motor.  See
that the FREQ CITANGE and FIIEQ RANGE
controls vause the band-switehing mator 1o op-
erate, noib (hat the controls thnvn 'fl‘f_-e]:,'. ]{ongh
apetiation or bimding indieates o damaged tuning
svatent or need for cleaning and  lubricalion
fpar, 1110,

. Chieek o]l switchies anid controls for eage of
operation,

f. Check meters for proper operation,

{0 Refer to ligures 39 through 72 for frouble-

r-'ln_mhng_



97. Checking B+ and Filament Circvits for

Shorts
{fig. 87)

a. Te prevent damage to a receiver sent in for
repair, always check the resistance of the high-
voltage circuits before appiving power to the
equipment. Repeated burning out of B+3/8A
fuse F102 iz an indication of a short in one of the
high-voltage circuits. THsconnect Power Cable
Assembly CX-1358/U from the ac power input,
and rest the eable assembly {par. 48}, Afterithas
been deternimed that the cable assembly is normal,
set the FUNCTION switch at AGC and check the
high-voltage cireuits as follows:

1) The resistance measured between the
chassis and tube-socket pin 2 or 5 of eaclh
reculator tube, V605 and V606, zliould
be approximately 120000 ohms.  This
measurement can be talen at the B+3,A
fuseholder by leaving the fu=e in place.
[f the resistance i= Jow, check capacitor
103 (fig. 63) for a short ¢ircuit or leak-
age. If the resistance 1s abnormally high
or infinite, check for an open circuit
caused by a break in wiring or a poor
connector contact,

RZ8T

RZ238 RZT3

C263

Fiyneg .

R274

(2) The resistance measured between the

(8

ford )

chassis and B+ 18} VDC jack J601
gshould be approximately 19,000 ohms
with the FUNCTION switch at OFF or
STAND BY, approximately 7.700 ohms
with the FUNCTION switel at AGC or
MGC, and approximately 6.500 ohms
with  the FUNCTION  switch  at
SQUELCH. If the resistance is low,
check for a short-cireunited 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.

y If the tests outlined in (13 and {2} above
indicate that a short circwic 1z present in
the receiver, determine in which sub-
chuzsiz it is located. as follows:

{#}) Turn the FUNCTION switch to QFF.
1) Disconnect all intercemnecting eables
that carry power to the subchassis,

(e} Replace any blewn fuses.

(«/3 Check to see that the 115V-200V
switch on Power Supply PP-6217
T'IRR is in the proper position for the
available ac power source, and connect

[ ) TB204

L2as C26%

THEsS - 62

B enhedimgada, Dot vicge, ghowinng poaes,
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VEQY

vE04

VEOB

Fienwre tif,

Power Cable Assembly ON-130< T
between the recoiver and power sonreo,
Turn the FUNCTTON cwiteite AGC.
Recormeet tone at a timey the cables
that varry power to the tdividoal subi-
chas=is in the following order: power
upply sihelinssts at snbelinssi=, i1 =ali-
cliuz=ix (turn the BEFFO switeh 1o ON,
vio subchassis, and rf subeliassi= If
the T3-3 sS4 blows 1he
powoer cable s comecdted (o nsubchassis,

fuse awller

. . . -
arul, 1n the ense of the if. and rf sub-

BE(} and FUNCTION

switehes wre turned to the poxitions in-

eliesis, the

et thiere 1= ]Jl'lnlh;llr]}' a=hort vieentt

at that =ubchassis ar compecting cuble,

VEeQ!

JBE9

LEO

TMBS8~T1

R R IR DTS T

Lo the tests performed as instruwcted inoe
ahove revenl no rrouble, the filanent eireuits
should be chiecked as follows (g, s

PTE See iz o] the necessnry inlereolinecting
caddes ure in position and propeyly con-
necter],

Torn the FUNCTION switeh to AGC,
and check the filament cireuit=s as de-
seribed in paragraph £, A short i the
low-voltage or f{ilament circuits will be
evidenced by the repeated burning out of
AOBN fuse 1010 Toadidition to a de-
fective fikanent cirewit, o =hort cireain 1o
sreniel 1 oven Lieater THHRT0T, ar dial
Funp T 201 or 1 202 will seriously atfect
If an abmormal
filpent ciyean 3= bedieated, test the tnbes

-

the low-voltage cironit,



by wsing one of the tecliniques described
1 paragraph 45.

98. Operational Test

a. Operate the cquipment as desceribed D the
ecquipment performance check list (par. 473, This
check Lzt s important because it frequently alds
i sectionalizing the trouble without the need for
further Chieck EaES
faulty controls, and intermitrent operation,  Oh-
serve closely the mdications of the CARRIIER
LEVEL and LINE LEVEL meters. A noril
the CARRIER LIEVEL werer
“indicates satisfactory operation of the age

-

testing. for overbearwl

indiention on

w=adly
cirenit amd all stages up to and inchoding the

sixthoif. amplifier.  1f the LINT LEVEL meter

mdication 1z novmal, satisfactory operation of
the remaining stages, except for the second
amplitier, seetion A of Vi and the local awdio
chunnel ontput stage, Vo, is indicated,  These
lutter stages can be checked by listening to the
aidio output with a S00-ohin headset ar speaker.

4. To cheek the audio in if. %r-:tf(»ﬁ (tickly, con-
neet 1 headset to the PHONES jack on the front
panel. Turn the FUNCTION ~witch to AGC.
starting ab the s KO poxition of the BAND-
WIIVITT swately, set the 1y tiers to ench
fower If the
henrd 1 the hesdses
with each lower the if,
are operating.  Fhis test does not neves<arily
dicare nornial operation.

=witrh

[ri= o, vahune of e rashing

ot decreases nanieealily
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Figure 62,

Power Bupply PP-621/URR, top view,

T®ess-73
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99. Troubleshooting Chart

The following chart aids in locating trouble in
the radio receiver and power supply.  This ehart
lists the symptoms that the repairman sees and
hears while making simple tests.  The chiart also
indicates how to localize trouble quickly to the
awdio, if. or rf. stage that is defective, and alse

Sxmplomn I Frobable trouhle

to defective parts within the tuning system. The
signal-substitution tests outlined in paragraphs
101 through 107 can then be used to supplement
this pmce(lme and aicd in locating the defective
stage. Once the trouble has been loealized to a
stage or cirenit, a tube check and voltage and
resistance measurenients of the stage or circuit
should ardinarily isolate the defective part.

Currection

. When FUNCTION -.\\|tch Boin | Opon AC 3A fuse (FIDL) ou rear
panel of receiver.

AGC position, receiver fails to
aperate and dial lmmnp does not i
light.

2. Inal lamp lights, but CARRIER
LEVEL meter shows no indi-
cation.  No reception.

3. No receiver output.  Indication
on CARRIER LEVEL meter
rizes and dips as KILOCYCLE
CHANGIE control is rotated.

No B+ voliage.
ceiver,

stage.

4. Af circuits function satisfactorily,
but no signal output is ob-
tained when 433-ke modulated
zignal is applied to if. input
(J325 or J526, fig. 55).

a. If. circuits respond to 455-ke | Faulty mixers,
signal but no station is re- siapes.
veived. " svnehronization.
6. No beat frequency heard when | Faulty bio___ . ___

BFO switch is turned on and
BFO PITCH control waried.

. Execessive hum from ac power
=upply.

8 Weak signal__. ... " Low voliage,

0. Noisy reeeiver. .. .. ________. I
I mection or
1 within a tubee,

i Laose connection at a termina or

or within 4 part,

98

fuse {F102) ou rear panel of re- |

Fault is in signal circuit after 6th if,

Faulty if, stage____ .

oscillators,
Vio tuning shaft out of :

Defective filter capacilor or elee-
tronic voltage regulator.

Weak tubes

Nodav antenna location.
shorting

If it blows again. check
filament, and oven circuits
Cheek primary power cou-

: Replace fuse.
power supply,
for shorts.
nections.

Replace fuse. 1f it blows again, (est ca-
pacitor C103 for short. Test plate and

i sereen-grid eircuits far shorts (par. 97).

 Connect headset in series with a . l-uf

. capacitor across grid circuit and plate

circuits of successive audio stages to

i localize defective stage. Stage may al:o
be localized by signal substitution (par.
101},  Test tube of defective stape (note
series fAlament cireuits {par. 82¢)). If
necessary, check voltages and then re-
sistances of eircuits within a stage (Hgs.
66, 67, and G8) to locate a defective pari.

Test. if. stages by signal substitution method
(par. 101). Test tubes. When necessary,
localize fault by voltage and resiztance
measurements {figs. 68, 67 and 6R).

Open B+

L
2BA

or rf | Test mixers stages, rf stages. vfo, and
crvatal oscillator by signal substitution
method (par. 101),

Test tube V508 Check synchronization.
Check voltages at tube-socket pins (fig.
66). Check BFO switeh.

Adjust HUM BAL control RB14 (par. 118).

i Cheek CC103.  Test tubes V603, V60G, and

VB0T (par. 95). Check voltage across
reference tubes V608 and VA0,  Check
CH07 for capacitance and leakage,  Check

voltage and resistanee of electronic voltage
i regulator (Ag 673
Check  power-input  voltage.
voltage at J601 {fig, 60;. Test tubes.
Check for shorted capaeitors.  If no fault
15 indicated hy a thoreugh eheck of tubes
and voltages when the outpur is weak,
aline tuning ecireuits (par=. 114 (Brough

: 1277,

o Short-vircuit antenna to ground. A eon-
siderable decrease in noi-e indicates noisy
signal trom antenna,  Use insilated prod

1o tap each tube. If tapping a {ube

: CANSCR NOiEe iterease ino the onfpur,

I different tube.

Tap the parts. Move terminals =lighily,

and listen for noisy output. Noise indi-
ciates that a cvonnection =hould be resol-
dered or that a part noeds replacing,

{"heck B+

Poor enn-
elenents

fryv



Bymplom

10, Receiver cutput noisy when con-
trods are operated.

11. Distorted signal . _ . _

12. Tuning motor completely inoper-
ative.

13. Tuning motor partially operative

Iy inoperative,

15. Tuning motor docs not drive gesr

train.

16. Frequency change knob does not
drive gear train,
17. Band-switehing does not occur,

or is not properly synchronized.

. Bund-switching motor complete-

Probahle trouble

Dirty switeh contaets.  Poor con- I
tact at rotor of a guin controf, '
Dirty motor commutator.

Woeak tube,  Iucorreet voltage on
tube,  Leaky capacitor, such as
C603 or C610.

Motor tune switeh 5204 has dirty |
or braken switch conlacts, i

Shorted field or armature windings |
in motor B202.

or worn brushes,
Power Supply PP-621:1URR, 252V
soures low,
Defective reluy control tube V210
or component parl.
Motor control relay K201,
or shorted windings.
contacts.
28-volt power supply.
Defective rectifier CR40L____ . __.
T401 shorted or open .
C401 shorted - . _ _ .. _________.
5205 defective Ll
Disk eluteh not adjusted properly

|
Motor H202 has dirty commutator !
|
[

i
Open |
Bad relay

Binding a1 Oldham coupler or dirty
gears.

Knob slip clutch out of adjust-
ment,

Band - switching motor control
gswiteh 3203 inoperative or not
synchronized,

100. Voltage and Resistance Checks

Voltage and resistance diagrams for the various

Correction
Clran and lubricate
Clean or replace com-

Clean switeh contacts.
control, or replace,
mutator.

Check tubes and replace if necessary, Cheek
voltage and resistance in af subchassis
{fig. 67). Use headset connected in series
with a {-uf capacilor 1o check signal across
grid and plate circuits of audio slages to
localize trouble,

Clean or replace contacts,

Replace.
Clean eomuinutator.  Replace brushes,
Inercase line voltage, if low.

Replace tubwe or part.

Riplace relay,

Replace rectifier.,

Replace transiormer.

Replace capacitor.

Clean and adjust or replace wipers,
Adjust clutch arm (par. 117).

Adjust coupler (fig. 64).
111a},
Adjust slip clutch (par. 116).

Clean gears (par.

Repair or replace switch,

switch (par. 115).

Syuchranize

indication.

pected and should be checked.

Such a resistor would then be sus-
Another possi-

subchiassis 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, If a value, as read on the multi-
meter, varies (outside of reasonable tolerance
imits) from the vaiue given in the diagrams, the
amount of variance should be noted and used to
determiine whicli part is at fault. For instauce, if
a 100000 ol resistance is indieated at a given
tube-socket pin on a dingram, and the actual
indication is 30,000 chms on the meter, the circuit
diagram of the subchassis should be examined for
the presence of a resistor in the circuit under test
that conld, if defective, account for the incorrect

bility would be that a capacitor has shorted ont
and 18 shunting a resistor. There are many ways
of vsing the voltage and resistance diagrams,
depending on the resourcefuluess of the repair-
man.

Note. The measurements shown in tigures 66, 67, and
G4 were ade with the FUNCTION switeh in the AG(
position, When aaking reasurements, be
sure to remove the power cible from the ac source and
leave the FUNUCTLON switeh ot AGC,

resistanee

101. Signal Substitution Notes

a. Signal substitution for Radio Receiver R-
ARG/ TTRR requives an andio oscillator, sueh as
Audio Oscillator TR-382, U, for checking the line
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and local audio channels, and an rf signal genera-
tor, such as Signal Generator TS-583A /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 outpat at any level between 1 micro-
volt (uv} and 1 volt.

B. A mnitimeter, such as FElectronic Multimeter
TE-503/T, and a tube tester, such as Electron
Tube Test Set TV-2/1", are needed to isolute the
defective part after the faulty stage has been in-
dicated by signal substitution.

e. For the tests described i parvagraphs 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 capacttor (approx. H5 microfarad (pf))
to the point specified. The bench-testing informa-
tion contained in paragrapls 93 and the informa-
tion contained in paragraph $3g indicate the
method of preparing the subchassis for signal
tracing.

d. Note the volune. 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 canse of the
distortion. When working back from the output
to the input stages, decrease the output of the sig-
nal generator as mnch as possible. Compare the
resuits 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 rediced outpuf or may prevent any out-
put. Synchronization of the rack tuning screws
{par. 119) should be chiecked and the position of
the rf and injection circuit band switehes should
be checked (par. 115} before the adjustnent of
individual tuning cireuits (pars. 121 and 122) is
attempted.

#- When tronble is loenlized in a given stage,
fivst test the tube: then mea~ v the voltage and
resistance of the circnits of that stage (higs. 66, 67,
and 68).

A. Trouble 1 a circuit or xtage does not always
changre the voltage and resistance mensurements
at the tube socket. Inmstructions 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 hefore removing another tube.

3. A\t each step it 1s assumed that all previous
steps were completed satisfactorily. Isolate and
clear any trouble discovered before proceeding
with next steps,

#. Refer to the notes in paragraph 95 while per-
forming the tests.

102. Local-audio-channel Tests
(fig. 61)

a. Pin 5 of 1603 (Plare of Local Af Output
Tubey. Apply anaf 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 fow. If nosignal is audible, check
the connections to cutput transforner T2 (fig.
60), and test eapacitor 604 for a short cireuit.

b Pin I of T604 (Grid of Local Af Output
Twbe). Apply the signal to pin 1 of V603, Listen
for an increased output over that obtaived iu the
preceding step (2 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 de voltage on the contrel grid with vespect
to the chassis, test capacitor (603 for leakage.

e. Pin1of 1602 (Plate of Local Af Amplifier).
Connect the output of the generator to pin 1 of
V602, If the signal output decreases, test capaci-
tor (C603.

d. Pin 2 0f V602 (Grid of Local Af Amplifier).
Turn the LOCAL GAIN control fully on. Apply
the signal to pin £ of V602, The output signal
should be much louder than that obtained in the
previous step (e above). If the signal is weal,
check the tube and the voltages at the tube-socket
pins {fig. 67).

103. Line-audio-channel Tests

Conmect the headset to the LINE AUDIO out-
put, terminals 12 and 14 of the rear terminal strip
{ig. 7)., Afterthe LINE LEVEL meter has been
checked with Multimeter TS-352/17, it may be nsed
as an output ndieator.  Rely on the headset, how-
ever, to detect noise and distortion.

a. LPin & of V6OL (Plate of Line Af Output
Tube). Insert the nudic-oscillator signul at pin b
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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
611, -

b. Pin I of V604 {Grid of Line Af Cutput
Thubey., Awnply 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
cutput is unsacisfactory, check the tube and the
voltages at the tube-socket pins (fig. 67). If the
grid bias is incorrect, as indicated by distortion
or excessive plate current, check capacitor C610
for leakage. Check the operation of the LLINE
METER switch and the LINE LEVEL meter.

e. Fin 6 of V602 (Plate of Line Af Amplifler).
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 sigual was
apphed to pin 7 of V602, If no signal is heard,
or if the signal is weak, check capacitor 602 for
a short cirenitt and check transformer T601 for
proper connections and shorted or open windings.
Also inspect AUDIO RESPONSE switch 8106
(fig. 64) for shorts and proper connections, and
measure the resistance of band-pass filters FL601
and FL602 (fig. 603,

h. Pin 7 of TH0I (Confrol (frid of Af Ampli-
fier). Apply the signal to pin 7 of V601 (fig, 61).
The ontput signal shoutd be much louder than that
obtatned in the preceding step (a above). If the
gignal is weak, test the tube and the voltages at the
tube-socket pins (fig. 87).

105. If. Subchassis Tests

a. Pins I and 2 0f V510 (Plate of Positive-Peak
Limitery. Introduce an af signal at pins 1 and 2
of V510 (g 56). If nosignal is audible, or if the
signal is weak, check capacitor ('528, Check the
seating of connectors P117 and P119 iu 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).

c. Pins@and 7 af Voiy (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. 5T).

d. Pins 1 and 2 of VS07 (Plate of Detector).
Introduce a 455-ke modulated signal from the sig-
nal generator at pins 1 and 2 of V507 (fig. 563. If
here 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
{Hig. 66).

e. Pind of Voo (Plate of Steth If. Amplifier).
Apply the 455-ke modulated signal to pin 5 of
VE06 (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 I of V306 (Grid of Sieth If. Amplifier).
Apply the signal to pin 1 of V306 (fig. 56). The
output signal should be soimewhat louder than that
obtained in the preceding step. Tf the signal is
weak, check the tube and tube-socket voltages
(fig. 66). Test cathode-bypass capacitor (523
and screen-grid capacitor (524 (fig. 56) for an
open cirewit by temperarily shunting capacitors
of like value across thern.

g. Pins 5 and | {Plate and Grid of First Five [ f.
Ampliflersy. Ser the FUNCTION switch at
MGC, turn the RF GAIN control to position 10,
and set the TF. BANDWIDTIL switch at the
+-KC position.  Apply the 455-ke modulated sig-
nal in turn to pins 5 and 1 of the first five 455-ke 1f.
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

. Pind of V205 (Plate of Serond Mivery. In-
troduce a 455-ke modulated signal to pin 5 of
V205 (fig, 4%).  If nosignal is heard, ¢heck trans-
former T218 (fir. T7) for shorted or open wind-
ings and for proper alinement. Inspect plugs
P223, P224, P22h, and P226 (fig. T0) for proper
seating on the rf and if. subchassis. Check the
coaxial connecting cables for shorts and condne-
tor continunity.
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b Pins 1 and 7 of 1205 (Injection Grid and
Nignal {erid of Second Mizer)., Apply 2 modu-
lated 10-me signal to pin 7 of V204 (fg, 50), 1f
no awdio output is heard, apply an unmodulated
I-volt, 10450-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 rthe generator is discormected,
njection voltage is not being fed to the secand
mixer fron: erystal oscillator V207 (Hg. 49). Ap-
piy the mnmodulated signal to pin 5 of V207, Ff
# signul or armospheric noise appears, check the
tube V207, its socket voltages, and 10, 43i-ke
eeystal Y201 {Ag. 49). Check 100,000-0hm grid
resistor RET2. If neither noise nor signal is Tienrd
when the test signal is applied to pin 5 of V207,
check coupling eapacitor C254 and second mixer
injection grid resistor 1263,

oo Pins Tand Gof V205 (Dletes of Fivst Micery.
Iitroduce a modntated 10-me signal at pin 1 of
V204 (fig. 493, If no andio ourpnt is heard, the
Litme if. transformer T216 {Ag. 77 or the asso-
ciated connections ave defective.  Apply the sig-
wal to terminal 6 of V204, If no andio signal is
heard, check connections to the plate and trans-
former.

d, Dinx 2and T of V205 (Grids of Fivst Mivery.
Tune the receiver to 13 ke, Apply a modulated
13-ke signal to pins 2 and 7 of V204 (fg. 50).
1f the signal s not awmlible, measure the rf voltage
from test jack J237 (hg +4) to ground. If the
voltage measured is less than .5 volt ac, the injec-
tion voltage circuits are defective, and the tests
dleseribed in e throngh ¢ 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 L-volt,
B485-ke unnexlulated sigual to test jack J237
and eouple an antenna through a 0 -xf capacitor
to either pin 2 or 7 of tube V20L Signal or noise
ontput indicates incorvect frequencey of the injec-
ton voltage, Check Band switel 8201 and range
switeh S2080 (He. 51) for low- and high-frequency
syuchronization,  Check the mechanieal linkage
between SR and 5208

e s Lavd 2 of 17306 (Control (vid and ('ath.
ode of Mirer Drivery. With the veceiver tuned
to 15 ke, apply o 1-volt, H885-ke unmodulated
signal to pin 2 of V206 (fg. 49, Measure the rf
voltage at test juck J237, If no voltage mdication
is obtamed, check transformer T2135 (fig, 51). In-
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troduce the test signal at pin 1 of V206. If no
rf voltage is present at jack J237, check the tube
V206 and the voltages wnd resistances of the tube
cireuits.

fo Pins 2 oand 5 of V209 (Plate and Cathode of
fhutpaet Covplery. Apply an unmodulated 9985
ke signal to pin d of V209 (hg. 393, Measuve the
rf voltage at test jack J237. 1f no voltage is pres-
ent, check coupling capacitor C238 (fig. 51}, switeh
section X203C, and plate tuning cireunit Z215 (L.
40}, Inject the test signal at terminal 2 of V200,
It a voltage indiention 1s not vbrained at jack J2i7,
check tube V208, and the voltages wul resistance
values at its pins. When the receiver uperates in
the low range, but is inoperative in the high range,
tune the receiver to 1300 ke and tlien use o test
sipmal of 5.0 ke jnstead of 9953 Ke to perform
the checks described 1o o through ¢ above, Plate
tuning cireuit Z216 ghig. 49 replaces 4210 when
the receiver s operated iu the high range of fre-
quencies.

g Pins 1 oand 2 oof V208 (Contvol ¢rid and
Cethode of Fuget Covplery, Tune the veceiver to
15 kee Apply an unmodualared 9,985-ke signal to
pin 2 of V205 (fig, 493, Measure the rf voltage at
test jack J237. 1f no voltage is present, check Low-
prass tleer FL20L (fig. 40) and coupling capucitor
C274 (fig. 50}, Introduce the signal at pin 1 of
V20 if no voltage is present at jack J237, check
the voltages and resistance valnes at the tube
socket.

o Plas 1 and 3 of V22 or V213 (Injection
Grils and Plates of Injeetion Mivers). Apply an
unmodulated 9,955-ke sigrual to terminal 3 of tube
V212or V213 (A 4. T ef voltage is not present
at test juck J237, check coupling capacitor (272,
the contacts of switel section 82034, and plate
tuning civcult 2214 (fig, 493, DPerfora the follow-
ing test when the low-frequency range s operative
while the high-frequency range is inoperative.
Tune the veceiver to LHow ke, and use a test fre-
quency of S50 Kkey to check plate tuning cireuit
2220 (fa 44y IE of volfuge s measured at test
Jaek 3237, remove the test signal from pin H and
apply a 1-voit, 10435 ke unmodulated signal to pin
1 of either tube V212 o V2015 If rf voltage now
appears st test yuock J237, check ervstal-oseillator
ontput transformer T217 (g, 19).

{0 Dins Zand 5 of V21 (Cuthode and Plate of
Dhose Turerter). With the receiver tuned to 15
ey apply o T-volt, 470-ke wnmedunlated signal to




pin 5 of tube V211 (fig. 49). Measure rf voltage
at test Jack J247. If no voltage is present, check
coupling capacitor (288, Inject the test signal at
pin 2 of V211, If rf voltage does not appear at
3237, check coupling capacitor (289,

i PinFof V211 and Pluy PR (Control Grid
wnd fnput Cable Phug of Phase nverter), Apply
1 L-volt, 370-ke unmeodulated signal to pin 1 of
tube V211, Measure 1f voltage at {est juck J237.
1f no voltage is present. test tube V211 and check
the voltage and resistances of the stage, Insert
the 470-ke sighal at phase inverter input cable
plug P230. If rf voltage is not present at jack
J237, cheek tuning cireuit Z218 (g, 49), switeh
section ¥20313, 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 ta 1,500 ke,
chiange the test signal from 470 ke to 1,995 ke, and
perforn the tests described above in « through ¢
above. However, check tuning cirenit Z217
rather than Z218 (fig. 19).

k. Pin d of 203 or Test Jack J232 (Plate of
Necond Bf ALmplifier). 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
eutput signal is aundible, check the contnets of
switch sections 8201(, S201H, and 82011, capac-
itor C247 (fig. 51), and rf transformer T211 (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 bund-switching system
connects the proper capacitor and transformer
combination for each band. Refer to figures 48, 50,
and 51 for the location of parts mentioned in the
remaimder of this paragraph. When the test is per-
formed at the 680-ke frequency, check capacitor
(246 and transformer T213; at 370 ke, capaci-
tor (245 and transformer T212; at 180 ke, eapaci-
tor ("244 and transformer T211; at 90 ke, eapacitor
(243 and transformer T210; at 40 ke, capacitor
(*242 and transformer T209; and at 20 ke. eapaci-
tors 240 and (241, and transformer T204.

L Pin 1 of 1’203 (Control Grid of Second Rf
Amplifier). With the receiver tuned to 1,180 ke,
apply & modulated test signal of the same fre-
quency to pin 1 of tube V203 (fig. 53). 1f no out-
put signal is heard, test tube V203 and clieck the

stage for proper voltage and resistance measure-
ments,

m. Pin & of 1202 ar Test Jack J232 (Plate of
First Bf Amplifiery. While the receiver is tuned
to L.180 ke, inject a modulated test signal of the
sume frequency at pin 5 of tube V202 (tig, 53). If
no output is audible, check the contacts of switch
sections S2011 and S8201F, capacitor (235 (fig.
al}, toming cireuit Z214 (fig. 49), and coupling
capacitor U237 (fig. 54). If the receiver is inop-
erative over a part of its tuning range, check the
individual tuning civeuits as. deseribeg in & above
for the second v{ winplifier stage. Consult figures
49, 50, and 51 for the location of parts mentioned
m the remainder of this paragraph, At the 680-ke
frequency, check capueitor €234 and tuning cir-
cuit Z2135 at 370 ke, eapacitor (233 and Z212;
at 180 ke, capacitor (232 and Z211: at 9 ke, ca-
pacitor (231 and Z210; at 30 ke, capacitor (230
and Z2001 and at 20 ke, capacttors (228 and €229,
il tuning civenit. Z2u0s,

no Pin 1 oof U202 or Test Jack J231 (Control
Grid of First Bf Amplifier). Check tube V202
(fig. 53) and its ussoviated circuits as described for
V203 in 7 above,

o. Balanced Anteang fnput Cérewit {Wecepiacle
L1060, Ground one contuet of ANTENN.A BAL-
AXNCETY 125 OHM receptacle J106 (fg. 7). Con-
nect the 1,180-ke output of the signal generator
to the remaining contact. Tf no signal is audible,
check coupling capacitor C224 (Hg. 54) 1 switeh
gections 8201, 82018, and S2011): couxial con-
necting cables; and antenna input bypass capaei-
tor €106 (fig. 72). Be sure that antenna relay
K101 (fig. 72) is not activated. If an antenna
cirenit 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
trausformer T207 (fig. 49), capacitor C212 (fig.
3l), resistor R209 (fig. 51}, tuned cireuit Z207
{hg. 49}, and capacitor €223 (fig. 51). Refer to
figures 49, 50, and 51 for location of parts men-
tioned in the remuinder of this paragraph. At
680 ke, check transformer T206, capacitors C210
and 211, resistor R208, tuned circuit 2206, and
cupacitor 222 1 at 370 ke, check transformer T205,
capacitors (208 and (209, resistor R207, tuned
cireuit Z2035, and eapacitor C221; at 180 ke, check
transformer T204, capacitors €206 and (207, re-
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sistor K206, tuned circuit Z204, and capacitor a. Radio Rereiver B-389/URR.
C220; at 90 ke, check transformer T203, capacitors e

(204 and (205, resistor R205, tuned civeuit Z203, ~ Fotie o Termwmwb 0§ Ohes
and capacitor (219 at 40 ke, check transformer :
T202, capaceitor (203, resistor R204, tuned circuit f;ll’g?l """ i:; """"""""""" 1}_2
Za2, and capacitor C218; at 20 ke, check t:tans- K201 10T oK
former T201, capacitors (201 and (202, resistor 1.286.. o 8
R203, tuned cireuit £201, and capacitors C216 and Lagd ______. - il 8
C217. }ﬁgi ________ R R 5
p. Unbalanced Antenna Input ireuit (J105).  pooy™ 1y 7g TR
When the balanced antenna input circuits fune- T S - B
tion properly, while the unbalanced circwits ave  T202..__ .. R R ... 15
imoperative, check ANTENNA UNBALANCED 4o R | 3.5
input recéptacle J105 (fig. 7), capacitor 103 T208. oo ;j """"""""""" ' ;65
{fig. 72}, untenna relay K101, coaxial connecting  po9qy .. -3 il2s
cable, and switch section 201", Test the unbal- Q4. ... : 2.8
anced input in the same maunner as for the bal-  T205 ... 1-3................_ . © 5.5 .
anced circuits (o above) excluding switch sections Pt 1
S201A and 82011, and the primary windings of T206......- B SRR .18
v 2-4. ... ... - - .... _ _ Lessthanl
transformers T201 through T207. T2OT. . B ‘12 ,
. © Less than 1
107. Vfo Subchassis Tests T208.. . .. l—i : :fﬁ
Warning : 1o not remove the sealed covers from T200 T_3: ]é'd
the vfo tuning eircuits or oven unless retuning and S~ ... i 8.4
resealing equipment is available. T2100 . .. ;‘3 —————————————————————— :1;5-5
a. Pins 5 and 1of V702 {Plate and Control (vrid T2 3125
of Buffer). Tune the receiver to 153 ke.  Apply P2 el 23
a l-volt, numodulated 470-ke test signal to pin 5 T212... ... =3 R LR EE T | 55
of tube V702, Measure vf voltage at test jack To13 ‘?:; ““““““““ ; :2
J237.  if no voltage 1s present, check the coaxial 77777 el T i fess than 1
conuecting cable,  Inject the 470-ke test signal at T214. .. -3 .. . | 1.2
pin 1 of tube V702, If ne rf voltage appears ot o | Les=thani
jack J237, test tube V702, and check the voliage T215. .. .| J237toand... ... SRR
ag : : " Pin 2of V206 to R267 .. _ ! Lessthan ]
and resistance of the stage circnits. _ T S  Toss than 1
b. Pins g and Tof 1701 (Plate and Control (Frid T S : Less than 1
of Tfo). Apply the 470-ke test signal to pin 5 T217 . ... .  Less than 1
of tube V701, 1f rf voltage is not present at test T218 ... J228t0 224 ... | ?’2 -
jnck J237, check coupling capacitor CTIL (fig. 58). o0, e -2
. APAEIDT L L LR VR o0y IR T . .| 135
Apply the test sipnal to pin 1 of V701, Tt norf ;990 R T
voltage appears at J237, test tube V701, and check Z203. L ... | 16
the voltage and resistances at its pin sockets. 4 o | 12
2205, ... I . 55
108. DcResistances of Transformers and Coils igg? el H ! fg
The dec resistances of the transformer windings, 2208 .. : ---------- e f13.5
relay windings, and coils in Radio Receiver R- ;g?g ----- e mmenemeenonees 12'5
389/URR and in Power Supply PP-621/ URR,ns 5570 T3
measured with an ohmmeter {such as that incor-  Z212.. ... . ... . ... ... . _.._. 55
porated in Multimeter T3-352/1), ave listed be- ~ %213.................... R A L i 2
low. ‘The resistances were measured with the 573" T T
subchassis removed from the main frame. Y316, .. L e ! Less than 1
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a. Radio Receiver R-389/T RR—Continued a. Radio Receiver B-389/0 RR—Continued
Part No. l Terminals % {dhms Part No. I Terminals ‘ Ohms
3 e _.1 Lessthan 1 K602_ . ...__ | . IS ¥
Y20 31 S - ‘ 1 LoGt_ ... S e ll..._t 9D
2219 . .. Tessthan T601-603. | 1-2._____ R 900
Z220__ ... o iiiuco----_ Lessthanl ‘ b el __ 7
T401_ o 1= oo . 60 =B i ae—ma 31
[ T ... 60 L | [
L5~ ... e . 450 - — T -
L0Y. oo R EEE R -7 b, Power Supply P21, URR.
L502. .. T ' 45 _
L503. .. ... e P 7 : .
T501....._. . 2-9. .. o oo ... Lessthan1 Fare ~o- Terminals 5 Ohms
P37 e ..., Lessthan 1
Y310 .. - w--u_—-..! Lessthanl T8Ol . . I | | Less than 1
| 4-10.____. oo _.... i Lessthanl F e e Less than 1
ST | - ... Lessthan 1 B0 el Less than 1
PB-10 oo e e . Less than 1 B oo el 50
"502-505 . .. 2-9 i _' Less than 1 _ ______| o i .
BT . ... ___..1 Less than 1
L 3-10._.._...... ... .. Lessthanl 109. B+ Voltage Distribution
=100 oo Less than 1 fie. 87
CE10L L s Less than 1 ( g 87)
T SR Less than 1 The input voltage from the power line to the
810 - ooaooeooooooo | Less than | power supply is controlled by FUNCTION switch
506... - _ }_3 SRR E‘ESS“’”‘“ 1 $107. In addition, this switch also controls the
4. Y application of B+ to the varjous circuits, with
;;5(};_______!______________________ _____ s the exception of variable frequency osciliator
Z508. ... ... B V701, B+ 1s always connected to the vfo, so that
7502 ... C532 through coil to pin ¢ 2 the temperature of the.parts will remain constant.
of V508. _ he MGO VG mogit] 0T, Tewm.
. Pin 7 of V308 through eoil I Loss than 1 In the MGC and AAG(J [?Obltlﬂlls Ot.‘ Sl, t reg
| 1o ground. : lated B+ voltage is applied to all cirenits of the
FLeOL. . .. IN-OUGT.____._.__._.. .. 50 receiver except the squeleh circuit. In the
JIN-GXD_ .- 2D SQUELCH position, B+ is connected to all re-
o COUT-GND. - ooeoee .- 25 ceiver cireuits as well as the squelch circuit (sec-
T N o tion B of V601). Inthe STAND BY position, all
I()LT(,\D-__ 00 B+ cireuits except that of the vfo are dis-
Keul. . __. T 10K connected.

Section 1. REPAIRS

110. Removal and Replacement

Caution: Before beginning any disassenibly.
sot the FREQ RANGE control to the 13-500 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 KO
position and turn the FREQ CHAXNGE 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 located on the vio chassis, do not turn the FR EQ
CIIANGE control too high or too low when it is
not mechanieally coupled to the vfo tuning shaft.

Directions for removing and replacing the sub-
chassis and various smaller parts of the receiver
for hench-testing and repair are listed in @
through o 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 serews should
be started one at a time to position the subchassis
properly before tightening them all the way. Co-

105



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-11, can be
used for removal of the plugs. To remove 7-pin
plug P31 (fig. 71} from jack J131, first turn the
metal shield caunterclockwise 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
serews too far, because the threads may be strip-
ped. Make sure that the Bristo wrench is fully
inserted into the serew to avoid stripping the slots
in the head.

a. Hemoval of Front Panel (figs. 89, 70, and
71). Toreach 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 T1).

(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 TF. BANDWIDTH switch
so that the screw in the collar is accessi-
ble.

(8) 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: LLOCK 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 serew.
Remove the FREQ CHANGE knob.
Loosen the set screws in the MOTOR
TUNE and DIAL LOCK knobs. Re-
move the knobs,

(7) ILoosen 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 serews. Cavefully pull the panel
straight out to elear the control shafts,
and Jay 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 contacts,

b, Ieplacement of Front Panel.  To replace the
front panel, proceed in the reverse order of re-
nmoval; be sure that the extension on the FREQ
RANGE shaft is seated properly.

o. Remoral of Tf. Subchassis (fig. 70).,
move the if. subchassis, proceed as follows:

(1} Remove the top dust cover from the
receiver,

(2) Rotate the IF. BANDWIDTII control
sa thai the clamp that secures the control
shaft behind the panel is accessible,
Make a note of the control setting.

(3) Set the BFO IPITCH control at 0.

(4) Lwoosen 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,
Pezh, and P226 from J512, J525, and
JH26,

{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, IDo not disturb the positions of
the BF(Q 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. Subckassis. To replace
the if. subchassis, follow the removal procedure
{c above) in reverse order. Before recoupling the
iF. BANDWIDTH and BFQ 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 Bf 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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coaxial connector P230 (fig. V1) from
P730 at the vfo. Remove coaxinl cables
terminated by P223 and P24 (fig. 70
from the receiver. Remove P129 from
its jack.

Remove the clanmping bar {fig. 71) by
removing the screws, Remove the two
roundhead green serews in the main
frame side panel and the similar serew in
the rear panel.

Remove the front panel as described in «
ahove,

{emove the if. subwehassis ag described in
¢ nbove.

Loosen the captive screws in the base of
the unit. One captive screw s reached
through the hole between tube V213 and
erystal Y201 (fig. T0); the remaining
serews are reached through the holes
marked 202 at the front and rear of the
tuning racks (Hg. T0).

(6)

f. Replacement of Rf Subclasyis.

. R-F BANDWIDTH
= INDICATOR

MOTOR TUNE

/’ SWITCH

FREQ CHANGE
- SHAFT
EXTENSION

Ta 835~80

Front view, front panel removed.

Make sure that the coaxial connector
plugs are free to travel through the holes
in the main frame. I'ull the rf subchassis
slightly forward to disengage the vfo
coupling, and lift the subchassis straight
up.

To replace

the rf subchassis, proceed as follows:

(1}

(3)

Cuoat the Oldham coupler flange (fig. 64)
lightly with grease and replace the
notehied eoupling washer on the flange.
Obtain the aid of a second person to pull
couxial cables comipletely through the
holes in the main frame.

Follow the removal procedure in reverse
order (¢ above).

g. Removal of Bf Amplifier Subassemdly (fig.
713). Loosen the four green captive serews located
at the subassembly corners. Carefully 11{t the sub-
assembly straight out from the rf subchassis,

b, Beplacement of B Amplificr Subussembly,
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Te replace the rf amplified subassembly, follow
the removal procedure {¢ 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) Idisconnect plugs P119 and P120 from
J619 and J620,

(3} Loosen the three green captive scraws,
one at the front end of the subchassis and
two at the rear corners,

{4) Lift the subchassis straight up from the
TECEIVEr.

3. Beplacement of Af Subchassis. To replace
the af subchassis, follow the removal procedure
{Z above} in reverse order,

k. Removal of Power Supply PP-621/'RR
(fig. 71). To remove Power Supply PP-621/
URR, proceed in the following manner:

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

(2} Dhscounect large connector P11% from
F818 (fig. T1).

“Ar Toosen the two captive serews (H=m2)
(fig, 62) accessible through holes indi-

cated by arrows marked MTG SCREWS
INSIDE.

{4} Toosen the green captive screw located
in the corner of the subchassis near tube
V802,

(3) Remove the four screws that secure the
power transformer to the side of the main
frame. These screws are T, inch long:
make sure that only ihese screws ave
used when replacing the subchassis,

{6} Lift the subchassis straight up from the
receiver.

{. Replacement of Puwer Supply PP-6217
F2ft. To replace the power supply subchassis,
follow the removal procedure (& nbove) in reverse
order. When tightening the reraining screws,
start the screws 1 the follewing order: the two
hidden serews, the one captive screvw, and then the
four 7/16-Inch screws.

m. Renoval of Tfo Subchassie (Hig. T1). To
remove the vio subchassis, proceed as follows:

(1) Renmiove Lhe bottom dust cover of the
receiver,

(21 Discemnect plug T30 and voaxial con-
neetor P23t from J131 il P73 Note
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Figpre 71,

that 7310 lins a0 lowkine deviee which
imu=t T votated before removal of plug.
Rotate the FREQ CHANGE control
wntil the videe o the Oklhane coupler
e the vio
vertical.

Noeo If svnelronizntion of the vio juuing
Shafm sl FREQ CHANGE contraf is o be main-
taind, (o ot dlisierbd the position of the shaft
ditring the sueceeding steps or after the vino
snbochassis  bBar been  removed  frow the
TeCeIVeT,

Nnenrest subiclnissis 1=

Loosen the Tour grevh captive sorews b
the frant monnting bracker of the -ub
chinssis, amd loosen the green color-codec
captive serew i the reny bracket.
Carefuliy remove the subeiassi= from e
receiver: 1Tt =teight ap o disenrige
the coupler uwd then rite it lerdile 1o
clear the receiver. The floatmg disk -
held i place by o conting of wrease s take
steps= to avold its Joss,

n. Beplucennt of Uiy Subehasai-.

P 120

A-F SUBCHASSIS

F230

PTH

VFQ SUBCHASSIS
[]

. BAND-SWITCHING MOTOR
POWER SUPPLY

THMANSA2

Fottom ricw, dust coves repiobed,

T replace

the vio subchugsls, proceed us follows:

f1)

R

If the vio tming shaft was disturbed
while the subetis-1s wax being retuoved
from the receiver or it a new via Is to
be installed, synchronize the shafr ws de-
seribed moparagraph: Tdod

If the position of the tuning shaft Las
not. been changeda, follow the removai
procedure 11 above; i reverse orvder.

o. Remaval of Band-Nwiiching Maror Power

Nupply (g, TL).

To remuye the band-switehing

mator power =upply. proceea as follows:

Kemose the bottow dust cover of the
recelver.

Traeannect I)]l:;_f F116 froms T

Bemove the twi roundhend serevws wlieh
Bond the power suppiy to the main frame
side prels and repmove the two sinclar
wirich ape 1

low-ntend Dotwoen tiw
power supply ano vie

SR W
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(4) Lift the unit straight out of the receiver.

p. Replacement of DBand-Switching Motor
FPower Supply. To replace the band-switching
moter power supply, follow the removal procedure
{0 abuve) In reverse order,

g Bemoval of Antenna Boz {fig. T1). 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 K101 {fig. 72).

(3} Remove the three screws that secure the
antenna box to the hack panel of the
receiver.

r. Replacement of Antenna Box. To replace
the antenna box, follow the removal procedure
(g 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-

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 (w 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 Iubri-
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-
metbered that overlubrication can cause more
harm than no Jubrication. 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 contro!

CIO6—___|

san—"]

TH 858-83

Figure 2. Anfenna box, interior view.
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LUBRICANTS INTEFRWAL
ML~ L- 7870 LUBRICATING 0L

GENERAL PURPOSE,

LW TEMPERATURE 6M-& MONTHS
MIL-G- T421- GREASE

INTERWAL — LUBRICANTS

/ 6M  MIL-G-3278 LEAD SCREWS BANDSWITCMING GEAR
[=]
[}
8 /
’1‘ 75“ M —G-7421

b
N

ALL TUNING MECHANEM GEARS
CLEAN &ND COAT TEETH SARINGLY.
OISTRIBUTE LUBRICANT EVENLY AND
THEN REMOVE EXCESS. GPERATE
NECHANISM,

MIL~_-TBTQ BF0 PITCH TUNING CONTROL

|OR 2 DROPS; THEN OPERATE
CONTROL. .

CLEANING-- ONLY SOLVENT,ORY- CLEANING WILL BE USED
TO CLEAN PARTS. BEFORE LUBRICATING CLEAN SURFACES
OF FBRTS WITH LINT-FREE CLOTH LIGHTLY DAMPENED
WITH SOLVENT, DRY-CLEANING. DO NOT ALLOW (LEAMNG
FLUID TO GET O UTHER PARTS OF RECEIVEN.

T p55-B3

Figure 73. Lubrication of tuning mechanigm, slug racks, and band-swiicking 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: 1f operation is rough or uneven, check the
lubrication of the contral-shaft bearing. Oper-
ate the MOTOR TUNE control. Check for ex-
cessively noisy cperation and proper cperation
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. Cleaning Before Lubrication. Remove the rf
subchassis in accordance with the instruetions con-
tained in paragraph 110e. Use a thin, long-han-
dled brush having medium bristles dipped in
Solvent, Dry Cleaning (8D). 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 (SI)), 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-{ree cloth to wipe
all parts.

b, Detailed Lubrication [nstructions. Lubri-
cate the gear train and lead screws as indicated in
figure T3. To oil the bearings, dip a length of wire
inte 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-iandied Lrush should be used to apply the
grease,

112. Parts Lubricated by Manufacturer
Prior to delivery of Radio Receiver R-3%0°
T'RR. the following parts are lubricated by the
manufucturer:
rr. (zeurs and lead serews-—Grease, Adreraft and

Instruments MII-G-3278 or
Moly G.

b. Beurings—Oil General Purpose, Low Tem-
peruture, Lubricating (OGP}, MII-T-7870.

113. Refinishing

Instructions for touchup painting are given i
paragraph 415, and instructions for refinishing
badly marred panels or exterior cabinets are con-
tained in TM 9-2851, Painting Instructionsg for
Field Use.

(GL}, Alpha-

Sectiori lll. ALINEMENT AND ADJUSTMENT PROCEDURES

114. Test Equipment and Tools Required for
Alinement and Adjustment

. Signal  Generator. The signal generator
st be an neeurarely ealibrated instrument, such
as Sumal Generator TS-5385AT (TM 11-5018),
capanle of producing vf signals within a frequency
range of i3 to 1500 ke, The attennator must be
expable of varying the output of the signal gen-
erator aver o range of approximately 1 mierovolt
foo 1 volt,

o Oourgnet Meter, Ourput Meler T=_385T7
¢TM 1L -5017 ) or equivalent should be uszed when
sienzuring  the rf sensitivity. A vacuum-tube
voltnieter, such as Electrvonie Multimeter T=-
S0 T (M 11-55113, 1= also required.

ro Voltohkmmeter. A voltohmmeter 1s required
for voltage and reststance checks. Multimeter
Tw-302.T0 (TM 11-5527) is suitable for this
TEDOse.

A Ve, A vacnum-tube voltmeter that has a
Aot J1-vole ae ange, such as Electronic Mud-
thueter ME-GA 17 0TM 11-5548}, 15 reguired {for
verforming the regulated-voltage hum adjust
ment.

oo Tariahin Aufotrarsformer. A variable anto-
iransformer. such a: Transformer CN-16/T". is
required for perfornung the regulated-voltage
e adjustment.

fo Tools, A bakelite alinement tool 1s required
for adjusting trimmer capacitors. Anv metal
serewdriver of suitable size may be used for ad-
justing the transformer cores. The wrench and
the serewdriver supplicd with the receiver ave re.
quired for adjustimencs during synehronization of
the tuning shafts.

Nure. Before alining allow the receiver to warm np for
at least 7 hour,
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115. Adjustment of Bond-Switching Motor
Control Switch

Syuchironize the band-switching motor control
switch swireh as follows:

a. Manmally tune the receiver to 27 ke,

b. Loosen the elamp serew of the slider on sec-
tion A (fig. 74).

e, Adjust the slider so that it rests between the
segments of bands A and I, Tighten the clamp
gcrew.  Check to see that band switching takes

Place between 26 and 28 ke for rotation in either

direction of the FREQ CHANGFE knob.

. Tune tlie receiver to 865 ke,

¢. Loosen the clamp screw of the slider an sec-
tion B (fig. 74).

7. Adjust the slider so that it rests between the
seguents of bands F oand (. Tighten the clamp
=crew.  (Check to see that the band switching takes
phice berween 560 and 870 ke for reiation in either
direction of the FREQ CHANGE knob.

2. Make sure that open-cirenit conditions exist
Letween the sliders and associated band segments
by measuring with an chmmeter.

116. Adjustment of the FREQ CHANGE Slip
Clutch
(fig. 45)

Proper adjustment of the FREQ CHANGE
ship eluteh is done in the following manuer:

. Operate the tuning wmotor until the 52-turn
=top enguges at either the high or low extremity
of the tuning svstem,

&, Tighter: the glip-chuteh serews until the
FREQ CIIANGE knoh turns the frequency
counter. Proper adjustment ocenrs when the knob
shps as the DTAL LOCIK is tightened, and nor-
mal manual turning is possible wher the DIAL
LOCK s disengaged.
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117. Adjustment of the Disk Clutch Assembly
{figs. V5 and 76)

The disk elutch assembly is adjusted in the fol-
lowing manner:

. Loosen the cluteh-adjusting nuts (fig. 75).

4. Move the clutch arm mounting post to the
position that permits the gear train to turn when
the MOTOR TUXNE switch is operated. The
cluteh arm mounting post is pesitioned correctly
when there i1s the least binding as the FREQ
CHANGE knob is turned wanually and when
there i= no excessive slippage as the tuning motor
is used,

118. Regulated-Voltage Hum Adjustment

If objectionable hum is noted in the output of
the recelver, adjust the regulated voltage for
minimum hom as follows:

. Do sure that switeh =R01 i3 in the 115-volt
position {Ag. T1}.

L. Connect Power (Cable Assembly CNX-1358,/T7
between the receiver and a variable antotrans-
former. snch as Travsformer CN-16/T5.

e, Connect Aultimeter TS-352/17, set at 100-
to 2-volt ae range, across the output of the anto-
transformer.

o, Connect Flectronic Multimeter ME-6A /17,
set at M to.l-volt ac range, between B+180 V DC
jack J601 i fig. 60} and ground.

Warning: Avoid contact with the B+~ 180 V¥
D(C' jack when the receiver is turned oun; the
high voltage present at this jack is dangerous.

¢. Be sure that the recelver is grounded; then
connect the autotransformer to 115-volt, G0-cycle
source,

7. Check to see that switeh S801 on Power Sup-
ply PP-821/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 Electronice
Multimeter ME-6A /T,

A. Insert the screw driver in the slot of ITUM
BAL control B614 itig. 1), accessible through
the right side plate of the main frame, il adjust
forwinnnum ndication o Electronie Multimeter

ME-6A/T.

119. Checking Mechanical Synchronization

Before starting to aline the receiver, check the
svichronization of the dial and tuning sIng racks
as deseribed in g through £ below. Refer ro figure
77 for the locations of the various shiyg ricks.

¢, Tune the FREQ CHANGE control to 13.0
ke on the dial,

5. Carefully measure from the top of the vio
output eircuits slug rack to the top of the lead-
cerew hearing retainer bar (fig. v8). This dis-
tance should be exactly 1.636 inches at both ends
of the slug rack.

e Measure from the top of the injection mixer
cireuits slug rack to the top of the Jead-screw
retainer bar, This distance shouid be exactly 656
eh.

d. Tune the FREQ CHAXNGE control 1c 28.8
ke on the dial. Check to see that the band X sluy

113



INPUT CUTPUT
GEAR £

CLUTECAH
ARM

DISK CLUTCH

ot
LE
CLUTCH AAM

MOUNTING $OST

CLUTCH
LOADING SPRINGS

. ¥ -
!u;lllHll_htHﬂH?

AETURN
SPRINGS

TH eSS M

Figuee 55 Flesir edyteh R T TR TIIIY o PRT R

CLUTCH LOADING SPRINGS

QuTPUT GEAR

INFUT QEAR
CLuTOH BE&RWNGS
£

CLUTCH ARM

WTER HOUSING

CLUTCH DHSKS

CLUTCH ARM
MOUMYING PODSTY

Tl pik-p7

-

Fignre W IHgh dInfeh axsxembly, crploded 1iew,

114



o:;o INJECTION
PUT  MXER
CKTS CKTS  DAND-D BAND-G BAND-F BAND-E BANDC BAND-B  BAND-A
278 Lz12 L22| L2186 L215 L209| | L206 L203 b
274 ) @@ @ @ ® @
@ L210 L219
LT L216 LCZI; L207 8@ L20I
L275 | | ANTENNA
Ol |2 Lézs (235 I e Lz |iEs T iz T ][ cons
La?6 ¢ [L228 | || o34 L232| jL23c | 1Leze| |L22a L2g2
@ || @ || b2 e @
L3 (T 233 TV C2m0 | Tza8] [L2e6 | jLedz [ |Laao| [Leas | |
O O O FIRST R-F
L30C L243 | | L2a9 J23| L247 | | L245 L241 L2339 L237 r“"é?,.i‘g'“
en| | @ @ @i @||@® @
O et~ [t B PRy N st X6 Iy RO SPhpd A0 T
O L261 w270 L267| | L2es | | L2se
L2r2 O O O O L255 L2562
L302 Le54 L8| SECOND R-F
L260 | | L26D L2668 | | Lee3 L257 AMPLIFIER
° 0| 2|o|o| e o
JesT
ACCESSIBLE I“% \ ¥ ©
! 1C,485KC 455KC
FROM BOTTOM
OF CHASSIS T@f XTAL 08¢ I-F
TM 855-88
Figure 7. Location of ri elinement! adjusiments.

rack is at the extreme top of its travel on its two
lead screws. To do this, turn the FREQ
CHANGE conirol a few turns in each direction
from 288 ke, As the control is turned in each
direction, the band A slug rack should start to ge
downward.
¢. 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 (8} 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 @ through ¢ above, follow
the instructions in paragraph 120 for synchroniz-
ing the tuning syster.

120. Synchronization of Tuning System

To perform the synchronizing operations given
in a through % 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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Vi wnd Jizer Cirenits,

i1} et the tuning indicator to 140 ke,

(2t Loosen the clamps on the four lead screws
for the injection mixer eirenits and the
viu ontput circuits. Remove the locking
keys,elamps, and gears. Refer to fignre
v7 for the location of the proper slug
rucks. Figure 79 identities the parts to
be Tovsened or removed.

(30 With o serewdriver, turn the two lead
serews that drive the vio ontput slug rack
until the rack s 1.636 inches down from
the top of the lead-serew rverainer bar
tig, o). Mewsure the distance carefully
ot vitch end of the slug rack,

Replace the vfo slug rack gears and

elainps. insert the locking keys, and

tighten the clamps, _

“

(3} %ot the rack for the injection mixer in
the sume manner as described in (3)
above: carefully measure 656 incli down
frons the retainer bar.

() Repluce the injection mixer glug rack
gears and clamps, insert the locking keys,
and tighten the cloups.

Figure 78,

b. Band A Slwg Rack.

1) Set the frequency indicator dial at 28.8
ke.

(2} Loosen the clamps and remove the two
lead-screw gears for band A slug rack
(fig. 77).

t3) Manually turn the two lead serews until
the rack is at the top of 1ts travel; use the
alining-wire method deseribed at the be-
ginning of this paragraph as a check.

i4) Replace the gears and locking keys and

tighten the clamps for the front and vear
lead screws while the alining wires are
still in place,

{5) Remove the alining wires from the lead
SCTEeWS.

. Bund B Slug Rack.

1) Net the frequency indicator dial at 57.8
ke,

{2y Perform the procedure given in b(2)
through (3) above for the band B slug
rack.

ld. Bend O Stug Rack,

i1} et the fregquency indicator dial at 1238
ke

t2) DPerform the procedure wiven in 512
through 15) above for the band C slug
rack.

oo Dared I Slug Rocks.
11y Net the trequency indicaror dial at 253.0

CLANME

it -

R-F SUOCHASS}S REAR PLATE
Thit p5%5-%0

Sectional view of stug-rack lead serew drive
dssembly.



(2) Perform the procedure given in 4(2)
through (5} above for the band D slug
rack,

/. Band E Slug Rack.

(1) Set the frequency indicator dial at 521.0
ke on the low range,

{2) Perform the procedure given iu &(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 4(2)
through (3) above for the band F slug
rack.

k. Band G Slug Back.

(1) Set the frequency indicator dial at 545.0
kc on the low range.

(2) Perform the procedure given in &(2)
through (5} above for the band (i slug
rack.

i. Variable-Frequency Oscillator. Before per-
forming the operations deseribed in (1) through
(5) below, refer to the caution at the beginning of
paragraph 110. To synchironize the vfo, proceed
as follows:

(1) Remove the vfo subchassis without un-
plugging ‘the connecting cables (par.
110m).

(2) Turn the FREQ CHANGE kuob to ob-
tain the lowest frequency reading as
noted under the caution in paragraph 110.

(3) Manually turn the Qldham coupler flange
on the vfo shaft counterclockwise unti!
the 52-turn stop mechanism prevents
further rotation.

{4) Replace the vfo chassis (par. 110a}); be
careful that the two parts of the Oldham
coupler fit together properly. 1t muy 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 13 not known, syn-
chronize the vio as follows:

{2} Remove the vfo subchassis without
unplugging the connecting cables (par.
110m).

(5) Set the FREQ CHANGE control for
a dial reading of exactly 15 ke.

{¢) Turn the QOldham 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/TITRR. Tune
the second receiver to exactly 470 ke,
with its bfo on and its bfo piteh control
set at zero,

(¢) Turn the vfo shaft clockwise until the
output of the vfo is zero beat in the
receiver,

{f) Replace the vio subchassis (par. 110n).
It may he necessary to rock the FREQ
CHANGE control slightiy to permit
the parts of the Oldham coupler to fit
together properly.

121. Alinement of 455-ke If. Stages

a. Turn on Signal Generator TS-588A /17 and
allow it to warm up to its stabilized condition,
Connect it between the coutrol grid {pin 1) of
second mixer tube V205 and ground.

. For an output meter, connect a vtvm
{vacuum tube voltmeter) {such us Flectronic
Multimeter TH-505/1} between DIODE TLOAD
terminal 15 of the rear terminal strip (fig. 7) and
ground. Set the function switch of the vivm for
negative de polarity at terminal 15,

c. Set the IF. BANDWIDTI switch to the
1 KC position, RF GAIN control to 10, and
BFO switch to OFF. Remaove vacuam tube V210
from its socket to disable the 10.435-ke crystal
osciliator 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 4553 ke (un-
moilulated) ; then adjust its frequency control for
peak indication on the vtvm. To obtain a peak
mndieation, it may be necessury to set the attenu-
ation of the signal generator for high amplitude
output signal (8 volts). If an indication on the
vtvin is obtained, proceed with 2 below. If an
indication is not obtained, perform the procedure
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outlined in (1) below and, if necessary, (2)

below, to secure approximate alinement before
proceeding with ¢ below.

(1) With the signal gencrator tuned to 435

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 (fiz. 80) and T218 (fig.
77), in that order, for peak indication
on the vtvm. Set the IF. BANDWIDTH
switch at the next lower position and re-
peat the adjustment of the transformer
cores for peak cutput. 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 (¢) below.
XNote, The frequency of the tuned circuits
will decrease 28 the slugs are screwed fariher

inlo the coils, and will increase as the slugs are
withdrawn,

{2) It should be necessary to perform the

procedure outlined in {a) 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:

{) Tune the signal generator to 435 ke
and set it for maximumn output. Re-
move sixth if. amplifier tube V506
{fig. 80} and wrap a thin wire arnund
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 V504 in the same
manner as described in (&) above, and
adjust the cores of transformer T503
for maxunum output.

{d) ERepeat the above procedure for euch
remaining set of if. tubes and trans-
formers in the following order: V504
and T304, V503 and T508, V502 and
T502, V501 and TH01, and V205 and
T218,

(e} Set the IF. BANDWIDTIH switch to
.1 KC position and proceed as outlined
in ¢ below,

¢. Connect the signal generator cutput 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 vivm, carefully tune the
signal generator to the exact frequency required
to obtain a peak output indication on the vtvm.
Do not «isturb this frequency setting while carry-
ing out the procedures cutlined in f, g, and A be-
low. Check the setting repeatedly during these
steps to be sure it has not been changed.

. Set the TF. BANDWIDTH switch to the 2
KC position.

7. Adjust the cores of transformers T306, TH0s,
Ta0+, T503, TH02, and T218, in that order, for
peak output indieation, while continuously adjust-
ing the attenuator of the signal generator to main-
tnin an indication of approximately 6 volts on the
vtvm. Repeat these adjustments until no further
merease in oulput is noticeable.

AoChange thesetting of the TF. BANDWIDTH
switch to the § KO position, and adjust the cores
of transformer T301 for waximum output. Re-
peat the adjustment of the cores until no further
inerense 11 ontpat ean be produced.

/. Return the TF, BANDWIDTH switch Lo the
A KC position,

7. Adjust the oarput of the signal generator for
an indication of 6 volts on the vtvm. While de-
tuning the signal generator in one direction from
the +53-ke point, ndjust the nttenuator to multiply
the cutput by 1Liw0, Continue to detune the signal
cenerator until the vivm indicates 6 volts,

A Adjust the phasing eapacitor in ery=tal filter
Z500 for a mimmum indication on the vtvm.
Mark the location of the capacitor slot,

. Tune the =ignal generator to the other side
of 430 ke until the vivm again indieates 6 volts.

we. Again adjust the phasing capacitor in 2561
for n minimum indication on the vevim and mark
the position of the slot. Set the capacitor haliway
between the two marks, To avoid possible incor-
rect indications cansed by passing through mini-
nnn or maxinmm capacitanee, note that the two
settings for mininuon output must be less than
157 apart.

ao With thie IF. BANDWIDTIT switeh iu the
1 KC position, tune the signal generator to obtain
peak output,  Set the TE. BANDWIDTH switch
to the 1 K position. Adjust the core of the fun-
ing coil in crystal flter Z501, until the frequency
bidication required for obtaming peak output
with the IF. BANDWIDTI switch i L KC posi-
tion corresponds exactly with the frequency in.
dication required for peak output with the 1¥.

DBANDWIDTH switch in the .1 KC position.
Retune the signal generator, and alternately
change positions of the TF. DANDWIDTH
switch as required to complete this adjustment,

o. Set the IF. BANDWIDTE switeh to the |1
K{ position, and tune the signal generator for
maxinmm output as described in e above,  Tlo not
dizturb this freguency setting during the adjust-
mient of the age tuning cirenit as instroeted in p
throuch » below,

2. Disconnect, the vevin lead from terminal 15
of the rear terminal strip, and conneet it to fer-
minal 4 of the rear terminal steip (g 7).
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Piyure 88, Cepnponents bebdod b0 ft side af wtgin feaorne,

g. =et the FUNCTION switeh to AGC, al the
117, BANDWIDTII switeh to the 2 KO pozition,
Insert vicuum tube V210 into its socket.

#. Adjust the core of Z503 for a maxunum valt-
age indication on the vtvi, while adjusting the
atteriaator of the signal generator to maintin a
pank Indication of approximately 2 volts. When
this adju=tnent is campleted, diseonnect the vivn,

122. Alinement of Rf Subchassis

a, Fenergl. The chart in & below gives ie steps
for alining the vio, the injection mixer. and the
antput eoupler  eirenit=. Connect Electronie
Multimeter ME-6A0, T between test jJuck . J207V and
ground.  Met the meter to measure rf voltage.
Foliow the steps i the order given,  Figuwre 77

shows the location of the parts to b :Iiljll‘-'ti‘t].
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b. Alinement of Vfo, Injection Mixvers, and Output Coupler,

I ) ;
Cireuit step ! p SUSREQ | TIEITT Agjuse Frocedure
' !
¥io output eireuits_____ 1 15-500_.____ ' 15 L274 ' For steps 1 through 4, adjust for maximum indication
" on vtvm,
2 5001500 __ 500 1.272  Repeat these steps until no further increase in vivm
indication is ubtained.
L3 135000 a0 1235
' 47 B00-1500_ .. 1, 500 [.273
Injection mixers. .. __ 5 15500 . 15 .. ___ . Position L300 and L302 :slugs approximately 3 inch
i . above slug rack.
i 6 15=500___, 15 L30T  For steps 6 through 9, adjust for maximum indicatlion
! . on vivm,
: T M-1500_ 300 L303 . Repeat these steps until no further increase in vtvm
! ¢ indication is obtained,
: 3. 500-1500.__ 1, 500 L302 !
90 15-500_____ : 500  Lapg
OQutput eoupler_ . . _____ 10 ; 15-500_____ 15 _______. " Positipn L276 and L278 slugs appreximatgly ¥4 inch
i | above slug rack.
11 | 15-500..___ ' 15 L277  For sieps 11 through 14, adjust for maximum indica-
! . tion en vivm.
12 | 500-1500_ __ 500 1.279 ° Repeat these steps until no further inercase in vivm
i ' indication is obtained.
13 1 500-1500 . 1,500 ° 1278
14 1 15-1500___ 500 L276

Nofe. During the remaining procedures in this para-
graph, set the IF, BANDWIDTH switch to the bandwidth
indicited on the RF BANDWITH indicator whenever the
frequency of the receiver is changed.

e. Firet Mizer Output Transformer T2I16 (fig.
87},

(1) Set the FUNCTION switch to MGC, RF
GAIN control to maximum, FREQ
RANGE switch to 300-1500 KC, and
BFO switch to OFF. Tune the receiver
to 1500 ke.

(2) Connect a vtvm to measure the de volt-
age between DIODE ILOAD terminal 15
or 16 and pround 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.

{3) Setthesignal generator to approximately
1500 ke, and connect its cutput to the
ANTENNA BALANCED 125 OHM in-
put jack.

{4) 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 3 volts,
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{3} Alternately adjust primary trimmer ca-
pacitor (C251 and the siug of secondary
coil L2835 to obtain a peuk indication on
the vtvm.

Caution: There is high voltage on the
trimmer capacitor. Use a nonmetallic
screw driver for adjusting this capacitor.

d. Second Miver Cutput, Transformer T218

(Gg. 77). Follow the procedure described in ¢
above; adjust the slug of transformer T218 {in-
stead of T216) to obtain a peak indication of vivm.

e. 10465-ke Crvystal Oscillator, Transformer

Tz217 (fig. 77),

{1) Connect a vtvm to measure the rf volt-
age at test jack J237,

(2} Remove the clamping bar ifig. 71) to
reach the slug of secondary coil 1297, and
adjust for a peak indication on the vtvm.

(3} Insconnect the vtvm from J237. Con-
nect and adjust the vtvm as described in
5(2) above.

{4) Set the FUNCTION switeh to MGC, the
RF GAIXN control to 11, and the FREQ
RANGE switch to 500-1500 K, Tune
the recciver for a dial reading of 1,500
ke,



(8)

(6)

(7)

7. Ef
(1)

(2)
(3)

(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 vtvm 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 econtrol 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-
pal generater 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
10,000-0hm 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 histed in the first column of the chart
and set the FREQ RANGE switch to
the position indicated in the second
column.

A fter 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)

(8)

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.

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
limitz of the bands. When tuning from the low
limit to the high limit in aay one band, be sure
that the band-switching motor does not cycle
into the next higher band. For example, when
taning from 15 ke to 26 ke (band A), any over-
travel past 26 ke will cause the band-switching
motor to switch to band B. Should this hap-
pen, tune the FREQ CHANGE contrel low
cnough to restore the band-switching mecha-
nism o band A,

FRE% . R
CHANGE | RBRANGE

1 ‘FEQ

Signal genera.

Bignal genera- Adjost slugs | tor connectlon

tar [n-quenc{

h L alr L limi .
SaRE R S| T

. | ,| | onlwi
15 . : 15—500___! 15 | 1251 J234
: | 1237 Josg
. 1.222 J231
f 1.203 I235
2. ... | 15-500 26 L252 J234
1.238 J232
| ; 1.223 J231
| , i. L201 J105
2. | a-s00. 28 L254 J234
; 1239 J232
! 1.224 J231
[ | L206 J105

]

B4 ... .. 15-500__ .| 54 | L255 J234
! : , L240 1232
: | : 1.225 J231
| 1.204 J105
X T ©15-500___ 56 L257 J234
d L3241 : Jasa
‘ 1.226 J231
1209 J105
5. ... 15-500 . 115 L258 J234
L242 J232
L227 J231
1207 J105
1200 __ 15-500. _ | 120 1260 J234d
| L248 J232
': 1,228 J231
| | L212 | J105
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Signal ge -
CHAVBE | RANGE Tor e o (o iust shugs ‘éj:{*?{‘é?:%ﬁgﬂ
;S{ﬁtrlngl Iswm{g{%’)ﬂuun E.t.;’t';')“ui‘i’xi‘ i ; put ﬂlig}gﬂ{;‘ﬂf
240, .____i 15-500. .. 240 L261 J234
: ! L244 J232
- L229 : J231
i L210 J105
245 ... 15-500.._ 245 1.263 | J234
L245 J232
! L23o | J231
f : L215 : J105
. |
500, ... C13-500 ) 500 | L264 J234
i ! L2i6 J232
L231 J231
L213 J105
500, . ___. 5001500 500 1.266 J234
L247 Jasz
L.232 Jo31
L21% J105
BBO. . _. . 5001500 860 L267 J234
L2418 Je3e
1.233 Jog
L216 J105
870. ... 300-1500._ 870 L.269 J234
L2149 Jo232
L234 Jo2s1
L221 J103
1500 ___. 500-1500 1500 L270 J234
1.250 J232
L2335 J231
L219 J105

123. Adjustment of Potentiometer R260
{fig. 49)

Set the FUNCTION switch to MGC. Connect
the vitvm between one of the DIODE L.OAD con-
nections on the rear terminal strip and ground.
Apply a 10-mc signal between jack J237 and
ground. djust the RF GAIN control to keep the
indication on the vtvm below 10 valts. Adjust
R260 for minimum indication on the vtvi.

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. T0).

b. Connect Signal Generator TS-588A/1 or
equivalent between J525 and the receiver ground
(chassis). Turn on the signal generator and tune
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1t to 455 ke.  Adjust the attenuator for an output
of 150 uv.

¢. Connect a vivm, such as Eleetronic Multi-
meter T8-505,/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
de.

d. Turn the receiver FUNCTION switch to
MGC and the RF GAIN control to 10. Adjust
GAIN ADJ potentiometer R562 (fig. 553 for an
indication of —7 volts on the vtvin. 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 eapacitor C525 after alinement of tuning
cireuits has been completed, or at any time when
required to chtain minimum bfo signal at IF.
OUTPUT 50 OHM jack J104,

#. Connect an ac vivm such as Electronic Mul-
timeter ME—6L" 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 GAIXN control fully clockwise. BFQ PITCII
control to 0, BFO switch to OX, 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 eapacitor to
obtain minimum reading on the ac vtvm.

Caution: The screwdriver for adjusting (525
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,

¢. 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 IF. BANDWIDTII at the .1 KC
position, turn the FUNCTION switch to AGC,
and turn the RF GAIN control to 10.

&. Connect a headset or a loudspeaker to the
Teceiver. Tune the FREQ CHANGE control
until a strong, nonfading signal from an external
gource is received, as indicated on the CARRIER
LEVEL meter and heard on the headset. Adjust
the FREQ CITANGE 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.

e. Set the BFO switch at ON, and adjust the
BFO PITCH control for zero beat; zero beat
should oceur at the 0 position of the control, If
the condition is not obtained, loosen the clamp
that secures the control shaft hehind 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 1 125-0hm
nonreactive rezistor for the balanced antenna in-
put and a 250-upf capacitor for the unbalanced
antenna input.

a. Setting of Front Panel Controls.

(1) Set the IF. BANDWIDTH switch ac-
cording to the following chart:

| Set IV,
Rand ! Range ke BANDWITH
! to KC
N
2 15-27. - ‘ 1
Bl 2V-558 0 L Lol . 2
Cooo L. | HHE B I 4
I through G oo __ PIT-0.50M_ o . I g

{2) Set the FUNCTION switeh to MGC.
(3) Set the RF GAIN control to maximom,
{4) Set the BFO switch to OFF.
{5} Set the LIMITER control ta (.
(6) Set the AUDIO RESTPONSE control to
MEDIUM.
b. Preliminary Procedure for Messuremnent of
A 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
ATIDIO terminals 6 and 7 on the rear
panel of the receiver,

{3) Set Electronic Multimeter TS-505,/U for
negative de 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 @ above, tune
the receiver to the lowest frequency (15
ke), and adjust the signal generator out-
put with no modulation for a vitvm read-
ing of 7 volts. Adjust the signal genera.
tor frequency control to around 15 ke for
a maximum vtvm indication and veadjust
the generator cutput for 7 volts, Note
and record the reading on signal genera-
tor attenuator dials.

{2) Adjust the receiver audio guain control
Tor a reading of 1 milliwatt on the power
output meter. Turn the signal genera-
tor modulation on (400 cyeles 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 l-milliwatt reading.
Again turn the modulation on and check
for 10 milliwatts. Repeat these checks
until the proper 1 to 1¢ 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 (nudway between 15 and 27 ke)
and repeat the steps in (1) through (3)
above. 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,
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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
nteasurements,

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-380/URR is listed « through
g below,

a. Electronic Multimeter TS-504,T.

b. Spectrum Analyzer TS-723,T7.

e. Signal Generator TS-5884 /1.

4. Audio  Oscillator TS-382A/07
268100,

¢. Electron Tube Test Set TV-2 T (TM 11-
2661).

f- Multimeter TS-352/T".

7. Electronic Multimeter ME-6A /17,

(THM-11-

131. Preliminary Checks

Befare 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 electionic multineter
(such as Electronic Multimeter T8-3051"} with
the pesitive lead connected to B4 180VDC jack
JB01 (fig. 81) and the negative lead comnected to
terminal # (marked (GND) of rear terminal strip
TRI1OG (tie. 7). The meter should indicate 180
volts =5 volts.

e. Check to see that all tubes and dial lights are
lighted.

d. Check the antenna relay (par, 106a).

¢, Chieck the bfe {par. 127},

132. If. Response

To check the if. response, proceed as follows:
a. Connect Eleetronte Multimeter TS-505 /17
between terminals 15 and 16 { DIODE LOAD) and
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ground at rear terminal strip TB103 (fig. 7). Set
the vtvm for negative voltage on the 10-volt scale.

b. Connect Signal Generator TS-388A/T to
ANTENNA BALANCED 125 OHM receptacle

J106. Tune the signal generator to a frequency
of 400 ke. Adjust the attenuator for minimum
output,

e. Set the IF. BANDWIDTH switch to the
.1 KC position.

d. Set the FUNCTION switch to the MGC
position,

¢. 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
krob 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 output in-
dication.

k. Set the IF. BANDWIDTII switch to the 2
K position,

/. Adjust the signal generator ontput attenua-
tor, and if necessary, adjust the RF GAIN control
te obtain a reference voltage indication of 7 volts
on the vtvm,

#. Turn the FREQ CHANGE knob toward a
lower frequency until the vtvin indicates 5 volts.
The frequency indicator should read 399.2 ke.

k. Turn the FREQ CHAXNGF kuob toward a
higher frequency, passing through the 7-volt indi-
cation at 400 ke, until the vevin again indieates §
volts. The frequency indicator should read 400.8
ke. The voltages obtained in the procedures of j
above amnd in this subparagraph represent 3-db
points, and the difference in frequency-indicator
dial readings should not exceed 2 ke.

{. Repeat the procedures of j and & above for a
A.5-volt indication on the vtvm. These readings
represent 6-db points; and the difference in fre-
quency-hudicator dial readings should not exceed
2. Jke.

m. Repeat the procedures of j, &, and ? above,
with the IF. BANDWIDTH switch set to the
4+ K( position. The difference in frequency-in-
dicator dial readings for the 3-db points should
not exceed 4 ke; the readings for the 6-db points
shouid not exceed 4.5 ke,



n. Repeat the procedures of §, %, and I 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.

0. Compare the dial readings obtained above
with the readings in the following table and
the curve shown in figure 82,

F N

o | e, | e [owms L

(Kp(?)s siting (ke) ref;:gnce ref;:‘:nce voltege
2 39B.8 |_._____... 3.0 |-
2. 399. 2 50 | i|eaaao-
2 . 4000 | __ | ..o .. 7.4
R 400. 8 50 | |eao.n
2 401.2 | __.____.. 35 ...
4. 307.9 | ... ___.._. 3.5 |-
[ Z 398 2 ROV |a--
[ JE, o0 | . - 7.0
4 .- 401. & S | B I [
4. 4021 [__________ a5 | ..___..
- T 3948 \____ . __._. 3.5 |______ -
8 . ___ 395. 4 |53 O I I S
- T 400.0 | |- 7.0
- S 404. 8 |70 | 2 R PR
- J 405.2 (..__._.__. 35 .

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 /T 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 MODUTLATION 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 instrue-
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.

A. Turn the FUNCTION switch te the AGC
position.

i. 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).

7. Set the audio oscillator frequency at 1,000
cycles,

%k Adjust the LOCAL AUDIO control for
conviment db reference level.

I. 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 Z through m above
for the MEDIUM position of the AUDIO RE-
SPONSE switch.

o. 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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CHAPTER 7
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

Section [, 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
(Clable Assembly CX-1358/U, and all connections
to the auxiliary equipment, if used.

b. Disconnect the headphones from the front
panel.

r. Remove the receiver from the rack.

135. Repucking for Shipment or Limited
Storage

#. The procedure for repacking for shipment

or limited storage depends on the available ma-

terial and the conditions under which the equip-
ment 1s to be shipped or stored. For repacking,
follow the procedure given in paragraphs 6 and 14
in reverse order,

4. Whenever practicable, place a dehydrating
agent, such as silica gel, imside 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 similur material between the paper barrier and
the packing case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

136. Authority for Demolition

The demolition proeedures outlined in para-
graph 137 will be used to prevent the enemy from
using or salvaging this equipment. Demolition
of the equipment will be accomplishied only upon
order of tle commanier.

137. Methods of Destruction

d. Smask. Smash the crystal, controls, tubes,
slug racks, coils, switches, capacitors, trans-
formers, and headset. efc. ; use sledges, axes, pick-

axes, hanuers, erowbars, or other heavy tools.
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. Cwut. Cut cords and wiring; use axes, hand-
axes, or machetes,

<. Burn. Burn cords, resistors, capucitors, coils,
wiring, and manuals; use gusoline, kerosene, oil,
flame throwers, or incendiary bombs.

d. Bend. Bend cabinet and chassis,

e. Feplosives. T explosives are necessary, use
firearms, grenades, or TNT.

fo Disposal.  Bury or seatier the destroved
parts in slit trenches, fox holes, or other holes,
or throw them into streams,

g. Destroy. Destroy everything.



RESISTOR CCOLOR CODE MARKING
{(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS
{INSULATED)

B LD

% ]

L TOLERAMNCE
MULTIPLIER

SECOND SIGNIFICANT FIGURE
FIRST SIGMIFICANT FIGURE

[T =

RC-COMPOSITION

RADIAL-LEAD RESISTORS
(UNINSULATED)

(ENG) {BODY)

TOLERANGE ’4’//
4

i
| swwFicanT
FIGURE

(END)

{COT OR BAND) FIRST
SIGNIFIGANT

FIGURE

RZ-COMPOSITION

(END) (BO0Y)
A BGOD
. TOLERANGE Y
o \‘.% y ? (END)
— /7 N ﬁ -\
L - Lt
SEGOND
RA
TOLERANCE HA SIGNIFICANT
MULTIPLIER FIGURE
SEGOND SIGNIFIGANT MULTIPLIER
FIGURE (DOT OR BAND} FIRST
SIGHIFIGANT
FIRST SIGNIFICANT FIGURE FIGURE
(DOUBLE WiIDTH SIGMIFIES
FIXED WIRE -WOUND
RESISTORS)

RU-WIRE-WOUND

RZ-COMPOSITION

RESISTOR COLOR CODE

BAND & DR BOOY ¥ BAND B OR ENO¥ BAND ¢ OR DOT OR BaND¥ BAND D OR END*®
FIRST SECOND RESISTANCE
GOLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANGE
FIGURE FIGURE {(PERCENT)
BLACK 0 BLACK o BLACK ) sooY *2p
BROWN ) BROWN ) BROWN 10 SILVER tio
RED 2 RED 2 RED 100 GoLD ts
ORANGE 3 ORANGE 3 DAANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 6 BLUE 6 BLUE 1,000,000
PURFLE + FURFLE 7
IVIQLET) {VIDLET)
GRAY 3 GRAY 8 GOLD 0.1
WHITE L] WHITE - SILVER 0.0)

*FOR WIRE~-WOUND-TYPE RESISTORS, BAND & SHALL BE DOUBLE-WIDTH.
WHEN BOOY COLOR IS THE SAME 4S5 THE DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING): EXAMFLES (BODY MARKING).
10 OHMS 20 PERCENT: BROWN BAND 4, BLACK BAND B, 10 OMMS £ 20 PERCENT: BROWN BODY, BLACK END; BLACK DOT
BLACK BAND G, NO BAND D. CR BAND, BOOY COLOR ON TOLERANCE END.
4.7 ONMS X5 PERCENT YELLOW BAND A, FURPLE BAND B} 3,000 OWMS 210 FERCENT: ORANGE BOOY, BLACK END; RED DOT
GOLD BAND €, GULD BANOD. QR BAND, SILVER END. STO-R4

Figure 8. Resistor color code narking, 129



CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS}

TTPE INQICATOR *
FIRST SIGNIFICANT FIGURE
SECOND SIGHIFICANT FIGURE

INOICATOR
(READING DIRECTIONT

CDECIMAL MULTIPLIER ™ *®
TOLERANGE
CHARACTERISTIC

* BLACK GOT- MIGA DIELECTRIC

SILVER COT PAPER CIELECTRIC
INDICATES MUMBER OF ZEROS ON PAPER TYFPE,

MICA (CM) AND PAPER (CN!}

"

MIL BUTTON-MIGA
IDENTIFIER {BLACK)

FIRST SIGNIFICANT FIGURE
SECOND SIGNIFICANT FIGURE
CECIMAL MULTIPLIER

CHARAGTERISTIC CAPAGITANCE TOLERANGE
SUTTON-MICA (CEB)

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE
TEMFERATURE
COEFFICIENT
INNER - ——r——
ELECTRODE TERMINAL
SECOND SHGNIF1CANT FIGURE
FIRST SIGMIFICANT FIGURE\T‘ r—OEGIMAL MULTIFLIER

TEMPERATURE—ﬁ CAPACITANCE TOLERANCE
COEFFICIENT |E H H ]

NOTE: [] U

SPATS Mar BE USED INSTEAD OF BaNDS, TEMPERATURE
COEFFICIENT MARKING I5 LARGER.

—DECIMAL MULTIFLIER
CAPACITANGE TOLERANGE

INNER-ELECTRODE .___
TERMINZAL

CERAMIC-TEMPERATURE COMPENSATING (CC)

FIRST SIGNMIFICANT FIGURE

CHARACTERISTIC

NOTES:

SECOND SIGNIFICANT FIGURE
LECIMAL MULTIPLIER
CAPAGITANGE TOLERANGE

MIL IDENTIFIER
(BLACK DODTY

INNER-ELECTRODE
TERMINAL \*‘-ﬂ []

CHnRACTERISTlC\’ﬁ(FIRST SIGNIFICANT F|GURE
SECOND SIGMIFICANT FIGURE
i i

o=-0DECIMAL MULTIPLIER

)

GCarASI TANCE TO RANGCE
MIL 1DENTIFIER £

{BLACK SPOT)
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3, INTENDED FOR USE IN CIRCQITS NOT REQUIRING GOMRENSATION,

130 Pigure 85,
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100
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27

Faragraph
Tools required:
Adjustment _______ .. __________. 114
Alinement_. . ______________._ _ 114
Troubleshooting. .. ... ________.__ 42
Tools supplied, special . _.________ ______ 34
Tropical climate operation . ___________ 31
Troubleshooting:
By wusing equipment performance
cheek list.__ .. .. ____________. . 46
Chart_______ . _____. L]
Dataoo. oo __ 9
Notes_ ... 45
Procedure_ . _____________. ________ 40
Test equipment required ... ________ 942
Tools required ... _________. 92
Tube-testing techniques_ .- ___________ 45
Tuning procedure.______. . _________ 22
Tuning system:
Detailed analysis__________ ___.. . _ 39
Funetional analysis. ______________. 48
General principles of operation. . ____ =¥
Lubrication. ________ . ... ________ 111
Synehronization. oo ___________ ... 120
Unmodulated radiotelegraph reception_ _ . 26
Unpacking new equipment ______ . _____. 14
Use of preventive maintenance forms__ . 37
Variable-frequeney oscillator oo L. 58
Vio subchassis tests ... ______________ 107
Visual inspeetion. .o ___________._._____ 13, 94
Voice reception_.___.._ ___ . _. _ . _______ 23
Voltage cheeks .. ... ___. ... ____. 100
Weatherproobing.... ... __________.____ 40
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112
84
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85
83
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76
73
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