Changes in force: C1, C 2, and C 4

TM 11.854
C 4

RADIO RECEIVER R-388/URR

CHANGE l

No. 4 ‘

HEADQUARTERS
DEPARTMENT OF THE ARMY
WasHiNGTON D. C., 25 November 1983

TM 11-854, 23 April 1952, is changed as follows:
Note. The parenthetical reference to previous changes (example: “page 1 of C 2} indicaties that perti-

nent material was published in that change,

Inside front cover. Include the following notice on the inside of the front cover:
RADIATION HAZARDS

(NN

$TD-RW-—¢

Ni 63
Co 60

Tube type OA2 or OA2WA used in the R-388/
URR contains radioactive material. These
tubes are potentially hazardous when broken:
see qualified medical personnel and the Safety
Director if you are exposed to or cut by broken
tubes. Use extreme care in replacing these
tubes and follow safety procedures in their

storage, and disposal (para 63.1).

Never place a radioactive tube in your pock-
et

Use extreme care not o break radioactive
tubes while handling them.

Never remove radicactive tubes from car-
tons until ready to use them.

Refer to paragraph 63.1 on handling, stor-
age, and disposal of radioactive material.

* This E-u-. wpersedas C 1, 24 Way 1957, and together with TM 11.5820-508.20F, 2t June 196), wpenade SIG TES R.288/

URK, 14 Docamber 1957,



Page 1, paragraph 1. Delete the second sen-
tence and substjtute:

Three appendixes covering a list of refer-
ences a maintenance allocation chart, and a
basic issue items list are also provided at the
back of the manual,

Add paragraph 1.1 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 the equipment. DA Pam 3104 is an in-
dex of current technical manuals, technical
bulletins, supjply manuals (types 4, 6, 7, 8,
and 9), supply bulletins, lubrication orders,
and modification work orders that are avail-
able through publications supply channets.
The index lists the individual parts (-10, -20,
-35P, etc.) and the latest changes to and re-
visions of each equipment publication.

Delete paragraph 2 and substitute:

2. Forms and Records

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

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Form 6 (Re-

port of Damaged or Improper Shipment) as
prescribed in AR 700-58 (Army), NAVSANDA

Pubtication 378 (Navy), and AFR 71-4 (Air
Force).

¢. Reporting of Equipment Manual Im-
provements. The direct reporting by the indi-
vidual user of errors, omission, and recom-
mendation for improving this mganual is
authorized and encouraged. DA Form 2028
{Recommended changes to DA technical
manual parts lists or supply manual 7, B,
or 9) will be used for reporting these improve-
ments. This form will be completed in tripli-
cate using pencil, pen, or typewriter. The ori-
ginal and one copy will be forwarded direct
to Commanding Officer, U. S. Army Electron-
ics Materiel Support Agency, ATTN: SELMS-
MP, Fort Monmouth, N. J. 07703. One infor-
mation copy will be furnished to the indlvid-
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ual's immediate supervisor (officer, noncom-
missioned officer, supervisor etc.).

Page 4, paragraph 4d. Add the following:

Farning: Tule type OA2 and OA2A are used
in this equipment. These tubes c¢ontuin radio-
acttve material and are poteatially hazardous
wheu hroken. The type and quantity of radio-
activily arc listed below:

Tube type Whers wsed Isatope .nﬁﬂﬂ:;'-
OA2 or T V118, power supply | NIS3 0.01 -0.05
OA2WA J_‘Uultan regulator Co80 0.0087

Page 6. Delete paragraph 83 (as added by
C 3, 24 May 1957) and substitute:

8.3 Differences in Models Pracured on
Order No. 30951-Phila-57 and
37003-PC-62

a. Capacitors C005 and C006 are 4,700 uuf
each.

b. IF Qain potentiometer R187 (50K) and
capacitor C240 (0.01 uf) are connected be-
tween the cathode of V108 (pin 7} and ground.

c. A DIODE LOAD jack and an AGC jack
are installed on the rear panel.

d. Resistor R186 (220K) is connected be-
tween the grid of V113 {pin 7) and ground.

e. On Order No, 37003-PC-62 only, & {ransis-
torized circuit has been included to protect
the antenna circuit from overloads (para.
37.1).

Page 7, paragraph 10. Delete subparagraph
d and substitute:

d. Checking Unpacked Equipment.

(1) Inspect the equipment for damage
incurred during shipment. If the
equipment has been damaged, report
the damage on DD Form 6 (par 2).

{2) See that the equipment is complete
as listed on the packing slip. If a
packing slip is not availatle, check
the equipment against the basic issue
items list (app. III). Report all dis-
crepancies in accordance with T™
38-750. Shortage of a minor assembly
or part that does not affect proper
functioning of the equipment should
not prevent use of the equipment.

arco a10—Tid—1



(3) If the equipment has been used or
reconditioned, see whether it has
been changed by a modification work
order (MWO). If the equipment has
been modified, the MWO number will
appear on the front panel near the
nomenclature plate. Check to see
whether the MWO number (if any)
and appropriate notations concern-
ing the modiflication have been en-
tered in the equipment manual.

Note, Current MWO’s applicable to the
equipment are listed In DA Pam 304,

Page 10, paregraph 11. Insert warning be-
neath paragraph heading:
Warning: The OA2 or OA2WA tnbe con-

tains radioactive material. Handle carefully 10
avoid Lreaking.

Page 11, paragraph 12, Add the following to
subparagraph ¢(1):

The receivers procured on Order No.

25635-Phila-53 and 37003-PC-62 do

not have a speaker jack on the front

panel.

Delete section I, II, and III and substitute:

Section |.

25, Scope of Maintenance

The maintenance dutlies assdgned to the op-
erator of Radio Receiver R-388/URR are listed
below together with a reference to the para-
graphs covering the specified maintenance
function. The duties assigned do not require
tools or test equipment other than those
issued with the receiver.

a. Daily preventivre maintenance checks and
services (par. 28).
b. Cleaning (par. 29).

26. Operotor's Preventive Maointenance

Preventive maintenance is the systematic
care, servicing, and Inspection of equipment
to prevent the occurrence of trouble, to reduce
downtinie, and to assure that the equipment
is serviceable,

a. Systematic Care. The procedures given

Connection to the specaker must be made
from the rear panel.

Page 13, paragraph 14, table ! (papge 1 of
C 2), "BREAK-IN OFF-ON toggle switch."”

Add to the end of the statement in the
“Control” column: and 37003-PC-62

Page 14, paragraph 15a (page 2 of C 2),
“BREAK-IN OFF-ON switch.” Add to the.
end of the statement In the “Control”
column: and 37003-PC-82.

Page 15, paragraph 20d (page 2 of C 2), line
3. After “53™ Insert: and 37003-PC-82.

Page 16, paragraph 20. Delete subparag-aph
¢ (25 added by C 3, 24 May 1957) and sub-
stitute:

e. Except in Order No. 37003-PC-62, use the
receiver disabling relay to disconnect the re-
ceiving antenna when the transmitter fs In
operation; or detune the receiver from the fre-
quency of the transmitter. This will prevent
excessive RF' current from damaging the an-
tenna coil.

Page 17. Change chapter heading to: MAIN-
TENANCE INSTRUCTIONS.

OPERATOR'S MAINTENANCE

in paragraph 28 cover routine systematic care
and cleaning essential to proper upkeep and
operation of the equipment.

b. Preventive Mainlenance Checks and
Services. The preventive maintenance checks
and services chart (par. 28) outlines functions
to be performed at specific intervals. These
checks and services are to maintain Army
electronic equipment in a combat serviceable
condition; that is, in good general (physical}
condition and in good operating condition. To
assist operators in maintaining combat ser-
viceability, the charts indicate what to check,
how to check, and what the normul conditions
are; the References column lists the illustra-
tions, paragraphs, or manuals that contain
supplementary information. I{ the defect can-
not be remedied by the operator, higher eche-
lon maintenance or repair js required. Records
and reports of these checks and services must



be made in accordance with the requirements
set forth in T™ 38-T750.

27. Preventive Maintenance Checks and
Services lfc.riodi
Paragraph 28 specifies checks and services
that must be accomplished daily or under the

special conditions listed below:
a. When the equipment is initially installed.

b. When the equipment is reinstalled after
removal for any reason.

c. At least once each week if the equipment
is maintained in a standby condition.

28. Daily Preventive Maintenance Chedks and Services Chart

"ﬂ'ﬂ Tl Procadure Ralerwaces
1 Exterior surfaces, Clean the recelver dust covers and front Par. 19.
panel; clean the {requency indicator glass
and meter glass.
2 Frequency indicator | Inspect the frequency tndiextor giasz and None.
glazs; meter g the meter glass for cracks and breaks
3 Cocrds and cables. Check cords and cables for cracks and None.
breaks.
4 Connectors. Inspect connectors at the rear of the re- Fig. 9.
ceiver for tightness.
5 Knoba and While making the operational test, (ltem 6) Fig. 10,
switches, check the mechanical action of each
knob and switch for external and inter-
nz! binding.
8 Operational test. Check the receiver In accordance with the Noae.
procedares given In  paragraphs 15 I
through 19.
29. Cleaning dirt from the froat panel; use a cloth damp-

Inspect the exterior of the radic receiver.
The exterior surfaces should be clean, and free

of dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean
soft cloth.

Warning; Cleaning Compound (Federal stock
No. 7930-395-9542) is flammable and ils fumes

are toxic, Provide adequate ventilation. No net
use near a flame.

b. Remove grease, fungus, and ground-in

Section 11,

30. Scope of Organizational Maintenance

This section contains instructions covering
second echelon preventive maintenance of the
equipment. It jncludes tools, materials, and
test equipment required for performing pre-
ventive maintenance by the organizational re-
peirman.

4

ened (not wet) with cleaning compound.

c. Remove dust and dirt from plugs and
jacks with a brush.

Caution: Do not press on the meter face
(glass) when cleaning; the meter may become
dasmaged.

d. Clean the meter and control knobs; use
a soft clean cloth. If dirt is difficult to remove,
dampen the cloth with water; mild soap may
be used for more effective cleaning.

ORGANIZATIONAL MAINTENANCE

31. TYools, Materials, and Test Equipment
Required
The tools, materiais and test equiproent re-
quired for organizational maintenance are
listed below.,

a. Tools. Tool Kit, Radio Repair TK-115/Q.



- Page
cr

b. Special Tools.

(1) A set of four wrenches of different
sizes for setscrews of the fluted sock-
et type is mounted in a tension clasp
on the under side of the dust cover.

(2) Phillips-head screwdriver is mounted
on the outer side rear of the dust
cover {fig. 9),

c. Malerials.
(1) Cleaning Compound (FSN 7930-195-
9542).
(2) Cleaning cloth.
(3) Grease, Aircraft and Instrument
{GL).
(4) Fine sandpaper (No. 000).

d. Test Equipment.
(1) Multimeter AN/URM-105.

(2) Test Set, Electron Tube TV-T/U.

32. Organixational Preventive Maintenance

a. Preventive maintenance is the system-
atic care, inspection, and servicing of equip-
ment to maintain it in serviceable condition,
prevent breakdowns, and assure maximum
operational capability. Preventive mainte-
nance is the responsibllity of all echelons con-
cerned with the equipment and includes the
inspectlon, testing, and repair or replacement
of parts, subassemblies, or units that inspec-
tion and tests Indicate would probably fall

before the next scheduled periodic service. Pre-
ventive maintenance checks and services of
the equipment at the second echelon leve!
are made at monthly intervals unless othar-
wise directed by the commanding officer. Th:e
preventive maintenance checks and services
should be scheduled concurrently with the
periodic service schedule of the carrying ve-
hicle for all vehicular instaliations.

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

32.1. Monthly Maintenance

Perform the maintenance functions ind:-
cated in paragraph 32.2 once each month. A
month is defined as approximately 30 calen-
dar days of 8-hour-per-day operation. If the
equipment is operated 16 hours a day, the
monthly preventive maintenance checks ard
services should be performed at 15-day inter-
vals. Adjustment of the maintenance inter-
val must be made to compensate for any un-
usual operating conditions. Equipment main-
tained in a standby (ready for immediate op-
eration) condition must have monthly pre-
ventive maintenance checks and services per-
formed on it. Equipment in limited storage
(requires service before operation) does not
require monthly preventive malntenance.

32.2. Monthly Preventive Maintenance Checks and Services Chart
m;:“' 7 Item Freocrdart | Ralerenaes
A j _

1 Publications. See that all publications are complete, ser- DA Pam 310-4.
viceahle, and current.

2 Modiflcations. Determine whether new applicable MWO's DA Pam 310-4, and
have been published. All URGENT MWO's T™ 38-750.
must be applied Immedlately., All NOR-

MAL MWO's must be scheduled.

3 Installation. Sec that the equipment i3 properly Lnstailed. { Par 11

4 Preservation. Check all surfaces for evidence of fungus. ' Par. 323.
Remove rust and corrosion and spot- |

} paint bare spots.

3 Fuses, Bee that operating fuse is of the correct , Fig. 9
value. Check spare tuses for proper value
and quentity.

8 Handles. Inspect handles for Inoseness, Fig. 1.

7 Interior. Clean the interior of chassis and cabinet. Flgs. 33, and 34,

8 Plackout items. Inspect seating of pluckout ttems. :




ti-r-q;:m:l Jiamm Procedure Relerenves
9 Resistors and Inspect resistors and capacitors for eracks, Flgs. 33 through 38.
CApACILOTS. blistering, or other detrimental defects.
10 Lubrication Check to see thal the tuning gear Ltrain Par, 12 4.
leeth cam edges and siug table riders
have & lght film of Greass, Alrcraft and
Instrument (GL).
11 Transformers and Inspect the transformers and chokes for Fg. 33
chokes, evidence of overheating. Check the ter-
minzls on power transformer. There
shouild be no evidence of dirt or corrosion.
12 Equipment Qperate the equipment according to the
performance, chart in paragraph 34.
Section lIl. PRESERVATION AND LUBRICATION
32.3. Cleaning and Youchup Painting ienna in the event of an rf overload from a

Instructions
Clean rust and corrosion from metal sur-
faces by lightly sanding them with fine sand-
paper. Brush two thin coats of paint on the
bare metal to protect it {rom further corro-
.sion. Refer to the applicable cleaning and re-
finishing practices specified in TM 9-213.

32.4. Lubrication
Lubrication consists of the application of
Grease Aircraft and Instrument (GL) to

cover the tuning gear train teeth cam edges
and siug table riders.

a. Remove old grease with a lint-free cloth
moistened with cleaning compound.

b. Wipe with a dry cloth and apply lubri-
cant.

Page 24. Add paragraph 37.1 after para-
graph 37:

37.1. Antenna Protection Circuit

On Order No. 37003-PC-62, Radio Recelver
R-388/URR is provided with an antenna pro-
tection circuit (fig. 11.1). This protection cir-
cuit is physically located near antenna input
1ack J101 in place of 1104, and functions to
isolate the rf input tuning cotls from the an-

nearby transmitter.

a. The antenna protection circuit consists
of transistor Q401 in conjunction with relay
K401. The level of current flow through the
relay is determined by the dc bias level estab-
lished between the emitter and base of the

transistor as a result of signal rectification
by CR401 and CR402.

b. When the receiver OFF-STANDBY-ON
control is set to ON, relay K401 is energized
and the antenna input circuit is comopleted to
rf stage V101. Desired input signals below a
predetermined level develop some dc bias
across C403 but at a level which does not in-
crease the transistor emitter collector current
to a level which will deenergize K401.

¢. If an rf input signal above a pre-estab-
lished level is received, the increased positive
dc bias applied to the base of the transistor
will increase the transistor emitter collector
current sufficiently to cause relay K401 to de-
encrgize and open the antenna input circuit.

d. The negative end of L401 is tied to the
junction of resistors R164 and R165 are part
of a fixed bias supply, located between Lthe
center tap of the power supply transformer
high voltage secondary winding and ground.



Add figure 11.1 after figure 11:
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Figure 11.1 Rf inpul protective circuit.

Page 38, figure 23, Delete the note (As
added by C 3 24 May 1957) and substi-
tute:

Nole IN EQUIPMENT PROCURED ON OR-
DERS NO. 30951-PHILA-57 and 37003-PC-
62, TF GAIN POTENTIOMETER RI187
(S0K) WITH CAPACTTOR C240 (.01 UF)
IN PARALLEI, ARE CONNECTED BRE-
TWEEN PIN 7 OF V108 AND GROUND.

Page 40, figure 25. (As changed by C 3 24
May 1957) Make the [ollowing changes:

Change the value of R149 to: 680,

Delete the note and substitute:

Note IN EQUIPMENT PROCURED ON OR-
DERS NO. 30951-PHILA-5T and Y7003-PC-
62, RESISTOR RI188 (220K)Y IS CON-
NECTED BETWEEN PIN 7 OF V113 AND
GROUND.

Page 41, paragraph 50c. Add to lines § and
8 (page 3 of C2) after “Phila-53": and
37003-PC-62).

Page 42, figure 26, (Page 3 of C 2) Add to
note 1; and 37003-PC-62,

Delete note (as changed by C 3 24 May
18957) and substitute:

3. IN EQUIPMENT PROCURED ON
ORDERS NO. 30951-PHILA-57 and
37003-PC-62, RESISTOR R186

(220K) 1S CONNECTED BETWEEN
PIN 7 OF V113 AND GROUND.

Page 45, fipure 29. {As changed by C 3 24
May 1957) Add pins 2 and 7 next to pin
4 (ground connection) on voitage regu-
lator tube V116.

Page 54, paragraph 63. Add paragraph 63.1

after paragraph 63:
63.1. Handling, Storage, and Disposal of

Radioactive Material
Foliow the procedures for safe handling,

storage, and disposal of radioactive materials
as directed by TB SIG 225, AR 40-580, and
AR 755-380.

Page 56, figure 32. (As changed by C 3 24
May 1957) Make the following changes:

Pins, 2, 4, and 7 of(V116 are intemally
connected and the volitage and resis-
tance readings are zero.

Pins 5 and ! are internally connected and
the voltape and resistance readings
are + 150 volts and 44K, respectively.

In equipment procured on Orders No.
30951-Phila-57 and 37003-PC-62, the
resistance at pin 7 of V113 is 220K
ohins.

Place VOLTAGE directly above "REGU-
LATOR V116"



Page 63, paragraph 66, chart. Add the following to symptom number 3:

Symptom

Probably trouble l

Correctian

w——

No signa! outpul from receiver. K401 defective.

Slgnal atl output of receiver

when very strong rf sighal
15 received,

Transistor Q401 defective,

CR401 or CR402 defective.

Replace K401

Substitute transistor with a
transistor known to be good.

Replace CR401, or CR402.

Page 72, paragraph 84. (As changed by C3
24 May 1957) (Introductory paragraph).
Delete the eighth sentence and substi-
tute;

Connect a vivm to the junction of resis-
tors R150 and R152, and ground (fig.
26). In equipment procured on Order
No. 30951-Phila-57 and 370(3-PC-62,
connect the vtvm from the DIODE
LOAD jack, on the rear panel, to
chassis ground.

Page 73, paragraph 87g (as changed by C3
24 May 1957). Delete the last sentence
and substitute:

Connect a vtvm to the junction of re-
sistors RI150 and R152, and chassis
ground (fig. 26).

In equipment procured on Orders No.
30951-Phila-57 and 37003-PC-82, con-
nect the vtvm from the DIODE
LOAD jack, on the rear panel, to
chassis ground.

Page 74, (As changed by C 3 24 May 1963)
Add paragraph 91.1 after paragraph 91:

?21.1. Intermediate Frequency Adjustment

Note. The following applies to equlpments pro-
cured on Orders No. 30851-Phila-57 and 37003-PC-42,

a. Connect the signal generator to the AN-
TENNA fjack through a dummy antenna (47-
ohm resistor in series with a 100-uuf capaci-
tor).

b. Connect a 47-ohm resistor from IF QUT-
PUT jack J104 to ground, and connect the
vivm across the resistor.

¢. Set the AVC switeh to OFF.

d. Adjust the ANT. TRIM control for maxi-
mum JF output as indicated by the vtvm.

€. Adjust the IF GAIN potentiometer (R187)
for 175 mv as indicated by the vtvm. (R187 is
located near the METER ZERO potentiometer
(R140)).

f. Retune the secondary of transformer
T103, and the primary of transformer T104.

Use the procedure outlined in paragraph 84a
and d.



Page 77. Delete appendix I and substiitute:

AR 40-580

AR T00-51

AR 755-380

DA Pam 310-4

APPENDIX |
REFcRENCES

Control of HAZARDS to
Health [rom Radigactive
Matenals.

Logistics Responsibilities.

Disposal of Unwanted Radio-
active Material,

Index of Technical Manuals,
Technical Bulletins, Saup-
ply Manuals (types 4, 6, 7,
8, and 9) Supply Bulietins,

TB SIG 225

T™ 9-213

T™M 38-750

Lubrication Orders, and
Modification Work Orders.

Idenufication and Handling
of Radioactive Signal
Items.

Painting Instructions for
Field Use,

The Army Equipment Record
Systern and Procedures.

Page 80. Add appendixes Il and III after

appendix I:



APPENDIX [l

MAINTENANCE ALLOCATION

Section 1. INTRODUCTION

1. General

a. This section assigns maintenance fune-
tions to be performed on components, assem-
blies, and subassemblies by the lowest appro-
priate maintenance echelon.

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

{1} Component. This column shows only
the nomenclature or standard item
name. Additional descriptive data are
included only where clarification is
necessary to identify the component.
Components, assemblies, and subas-
semblies are listed in top-down order,
That is, the assemblies which are
part of a component are listed im-
mediately below that component, and
the subassemblies which are part of
an assembly are listed immediately
below that assembly. Each genera-
tion break-down (components, as-
semblies, or subassemblies) are listed
in disassembly order or alphabetical
order.

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

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

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

{¢) Inspect. To verify serviceability and
to detect incipient electrical or me-
chanical failure by scrutiny,

{d) Test. To verify serviceability and
to detect incipient electrical or me-
chanical fallure by use of special
equipment such as gages, meters,
ete.

(e) Replace. To substitute serviceable
components, assemblies, or subas-
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semblies, for unserviceable com-

ponents, assemblies, or subassem-
blies.

{{) Repair, To restore an item to
serviceable condition through cor-
rection of a specific failure or un-
serviceable condition. This function
includes but s not limited to weld-
ing, grinding, rivetlng, straighten-
ing, and replacement or parts other
than the trial and error replace-
ment of running spare type items
such as fuses, lamps, or electron
tubes.

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

(h) Calibrate. To determine, check, or
rectify the graduation of an iIn-
strument, weapon, or weapons, sys-
tem, or components of a weapons
system.

(1} Overhaul. To restore an item to
completely serviceable condition as
prescribed in serviceability stand-
ards developed and published by
heads of technical services. This is
accomplished through employment
of the technique of “Inspect
and Repair Only as Necessary"
(IROAN). Maximum utilization of
diagnostic and test equipment is
combined with minimum disas-
sembly of the item during the
overhaul process,

(§) Rebuild. To restore an item to a
standard as near as possible to
original or new condition in ap-
pearance, performance, and life ex-
pectancy. This is accomplished
through the maintenance tech-



(3)

(4)

nique of complete disassembly of
the item, inspection of all parts of
components, repair or replacement
of worn or unserviceable elements
using original manufacturing toler-
ances and/or specifications and
subsequent reassembly-of the item,

1st, 2d, 3d, 4th, and 5th echelons. The
symbol X placed in columns 3
through 7 indicates the echelon re-
sponsible for performing that partic-
ular maintenance operation, but does
not necessarily indicate that repair
parts will be stocked at that level
Echelons higher than the echelon
marked by X are authorized to per-
form the indicated operation.

Tools regquired. This celuomn indi-
cates codes assigned to each individ-
ual tool equipment, test equipment,
and maintenance equipment refer-
cnced. The grouping of codes in this
column of the maintenance allcca-
tion chart indicates the tool, test,
and maintenance equipment requir-

ed to perform the maintenance func-
tion.

(5)

Rermarks. Entries in this colummn will
be utilized when necessary to clarify
any of the data cited in the preceding
column,

c. Columns in the allocation of tools for
maintenance functions are as follows:

(1)

(2}

(3)

Tools required for maintenance func-
tions. This column lists tools, test,
and maintenance equipment recuir-
ed to perform the maintenance func-
tions.

1st, 2d, 3d, 4th, and S5th echelon. The
dagger (t) symbol in these columns
indicates the echelons normaliy al-
located the facility.

Tool code. This column lists the tool
code assigned.

2. Maintenance by Using Organizotions

When this equipment is used by signal ser-
vices organizations organic to theater head-
quarters or communication 2ones to provide
theater communications, those maintenance
functions allocated up to and including fourth

echelon

are authorized to the organization

operating this equipment.

1
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APPENDIX Ill
BASIC ISSUE ITEMS LIST

Section |.

General

a. This appendix lists items 3upplied for ini-
tial operation and for running spares. The list
includes tools, accessories, parts, and materijal
issued as part of the major end item. The list
includes all items authorized for basic opera-
tor maintenance of the equipinent. End items
of equipment are issued on the basis of al-
lowances prescnbed in equipment authoriza-
tion tables and other docurnents that are a
basis for requisitioning.

b. Columns are as follows:

4

(1)

(2)
(3)

(4)

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

Designatlion by model, Not used.
Description. Nomenclature or the
standard {tem name and brief {den-
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-

(3)

(6)

(7)

INTRODUCTION

dividual item is counted for procure-
ment, storage, requisitioning, allow-
ances, and issue purposes.

Expendability. Nonexpendable items
are indicated by NX. Expendable
items are not annotated.

Quantity authorized. Under “Items
Comprising an Operable Equipment’’,
the column lists the quantity of
jitems supplied [or the initial opera-
tion of the equipment. Under “Run-
ning Spare Items” the quantities
listed are those issued initially with
the equipment as spare parts. The
quantities are authorized to be kept
on hand by the operator for main-
tenance of the equipment.

IUHustralion. The *“Item No.” column
lists the reference symbols used for
identification of the items in the
iNustration or text of the manual.

2. Other Service Stock Numbers

Other service items listed herein are author-
jzed in accordance with AR T00-51.
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truge 98, figure 42, Make the following

changes:

(Page 4 of C 2) Note 3, line 3. After
*25635-PHILA-53" add: and 37003-
PC-62.

(As changed by C3, 24 May 1957) Make
the following changes:

Change the value of R149 to: 680.

On VOLTAGE REGULATOR V118, and
pins 2 and 7 next to pin 4 (ground
connection); and add pin 1 beside
pin 5 (plate).

Complete the connection from pin 5
of BFO V114 to the plate,

Delete the notes 1 through 5 and substi-
tute:

7. (FOR EQUIPMENT PROCURED ON
ORDERS NO. 30951-PHILA-57 and
37003-PC-62:

CAPACITORS C005 and C0O06 HAVE A
VALUE OF 4,700 MMF. DIODE LOAD

JACK IS CONNECTED TO 7Ti=R
JUNCTION OF R150 AND R152. THE
AGC JACK IS CONNECTED TO THE
PLATE OF VIIIA (PIN 1).

RESISTOR R186 (220K) IS CONNECTED
BETWEEN PIN 7 (113) AND CHAS-
SIS GROUND.

THE CONNECTION BETWEEN PIN 7
OF V108 AND GROUND 1S RE-
MOVED. CAPACITOR C240 (.01 UF)
IS CONNECTED FROM PIN 7 TO
CHASSIS GROUND.

POTENTIOMETER R187 (50K) (ON OR-
DER NO. 37003-PC-62) IS CON-
NECTED TO PIN T WITH THX MOYV-
ABLE CONTACT CONNECTED 0D
CHASSIS GROUND,

8. RF PROTECTIVE CIRCUIT (F1G. 11.1)
HAS BEEN ADDED TO ORDER XNo,
37003-PC-62).

17
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WARNING

HIGH VOLTAGE

is used in the operation of

this equipment.

DEATH ON CONTACT

may resulf if operating personnel

fail to observe safety precautions:

CAGO 3aRIA




RESCUER,

In case of eleciric shock, shut off the high voltage
at snce and ground the circuits. If the high voltage
cannot beg furned off without delay, free the wictim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either ihe live
coméuctor or the victim's body. Use a dry board, dvy
clothing, or other nonconductor to free the victhm.
An ax may be used to cut the high-voltage wire, Use
exirome caution to avold the resuliing electric flash.

SYMPTOMS.

«. DBreathing stops abruptly in electric shock if
the current passes through the breathing center at
the base of the brain. If the shock has not been too
severe, the breath ceniar recovers after a while and
normal breathing is resumed, provided that a suf-
feient supply of alr has been furnished meanwhile
by artificial rvespivation.

». The victim is usually very white or blue. The
pulse is very weak of entirely absent and uncon-
seiousness is complets. Burns are usuaily present.
The victim's body may become rigid or stiff in a
very few minutes. This condition is due 1o the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, &s sev-
eral such cases are reported to have recovaered. The
ordinary and general tests for death should never
be accepted.

YREATMENT.

o, Start artificial respiration immediately. At the
same tirme send for a medical officer, if assistance is
available. Do not leave the victim unattended. Fer-
farm artificial respiration at the scene of the acch
dent, uniess the victim's or operator’s iife is endan-
gered ‘izom such action. in this case ownly, TeImove
the victim to another location, but no farther than
iz necessary for safety. If the new location is more

than a few feet away, artificial respiration should
be given while the vietim is being moved. 1f the
methed of transportation prohibits the use of the
Shaeflfer prone pressure method, other methods of
resuscitation may be used. Pressure may be exeried
ort the front of the victim’s diaphragm, or the direct
mouth-to-mouth method may be used. Artificial res-
piration, once started, must be continued, without
loss of rhythm.

b. Lay the victim in a prone position, one arm
extended directly overhead, and the pther arm bent
at the elbow so that the back of the hand suppurts
the nead. The face should be furned away from the
bent elbow so that the nose and mouth are free for

breathing.

eign bodies,
tobaceo. The mouth should remain open, with the

tongue extended.

«. Open the vietim's mouth and remove any for
such as false teeth, chewing gum, oF

Do not permit the vietlm 1o draw

his tongue back inte his mouth or (hroat.

4. If an assistant is available during resuscila
tion, he should lovsen any tight clothing 0 permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is Kepi
warm, by applying blankeis or other covering, of
by appiying hot rocks or hWricks wrapped in cloth or
paper to prevent Injury to the victim, The assistani
should also be ever walchiul to see that the victim
does not swallow his tongue. He should continually
wipe from the vietimy's mouth any frothy moucus oF
saliva ihat may collect and interfere with respira-
tiom

e. The resuscitating operator should straddie the
vietim's thighs, or one leg, in such manner that:

(1) the operator’s arms and thighs will be ver-
tical while applying pressure on the small of the
vierim's back; ’

{2) the operator's fingers are in a natural po-
sition on the victim’s back with the little finger iy-
ing on the last rib;

{2y the heels of the hands rest on either side
of ihe spine as far apart as convenient without
allowing the hands to slip off the victlm;

{4y the operator's elbows are gtraight and
locked.

s, The resuscitation procedure is as foliows:

(11 HExert downward pressure, not exceeding
60 pounds, for 1 second.

{2} Swing back, suddenly releasing pressure.
and sit up on the heels.

(g} After 2 seconds rest, swing forward again,
positioning the hands exactly as before, and apply
pressure for ancther second.

g. The forward swing, positioning of the hands,
and the downward pressure showid be accomplished
in one continuous motion, which requires 1 second.
The release and backward swing Tequire 1 second.
The addition of the 2-second rest makes a total of &

Ti. 15338-%
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A, CORRECT POSsE.
TION, Operofor's el-
bows siroight ond
locked. Victim's fuce
turned away from
bent elbow ond rest-
ing on back of hand.

B. FORWARD SWING
AMD  POSITIONING
OF HANDS. tittle fin-
ger rests on last rib,

CDOWNWARD
PRESSURE. Arms nnd
thighs werticai,

D. REST POSITION,

Operator releases
pressure  suddenly,
swings back on

heels, and rests for

ndv.... :
ad.

2 seconds,

secomdds for a complete cycle. Until the operator is
thoroughly familiar with the correct cadence of the
eycle, he should count the seconds aloud, speaking
distinetly and counting evenly in thousands. Exam-
ple: one thousand and one, one thousand and two,
ate,

h. Artificial respiration should be continued until
the wictim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue resuscifation for several
hours, relief operators should be used if available.

RELIEVING OPERATOR.

The relief operator kneels beside the operator and
follows him through several complete cyvcles. When

“the relief operator is sure he has the correct rhythm,

he places his hands on the operator’s hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator
moves and the relief operator takes his position.
The relieved operator follows through several com-
plete cycles to be sure that the new operator has
the correct rhythm. He remains aleri to fake over
instantly if the new operator falters or hesitates on
the cyele.

STIMULANTS.
Ca. If an inhalant stimulant is used, such as arc-

SUAGO BZ614

_matic spirits of ammonia, the individual administer

ing the stimulant should first test it himself to see
how close he can hold the inhalant o his own nos-
iril for comforiable breathing. Be sure that the in-
halant is not held any closer to the viglim's nosirils,
and then for only 1 or 2 seconds every minuie.

b After the viciim has.fegained consciousness,
he may be given hot eoffed, hot tea, or a giass of
waler containing % teaspoon of aromatic spirits of
ammonia. Do not give any Hquids fo an wunconscions
victim,

CAUTIGNS,

o After the victim revives, Keep him LYING
QUIETLY, Any injury a person may have received
may cause a condition of shoek. Shock is present if
he victim s pale and has a cold sweat, his puise is
weak and rapid, and his breathing is short and
gasping.

b, keep the victim lying flat on his baek, with
his head lower than the rest of his body and his
hips elevated, Be sure that there is no tight clothing
to restrict the free circulation of blood or hinder
natural breathing. Keep him warm and quiet. _

« A resuscitated vietim must be watched care.
fully as he may suddenly stop breathing. Never -
legve a resuscitated person alone until it 8 CER- -
TAIN that he is fully conscious and breathing nor-' |
iy, TL I5338~E
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CHAPTER 1
INTRODUCTION

Section [. GENERAL

1. Scope

This technical manual contains instructions
for the installation, operation, maintenance, and
repair of Radio Receiver R-388/URR. Two
appendixes covering a list of references and an
identification table of parts, are also provided
at the back of the manual.

2. Forms and Records

The following forms will be used for report-

ing unsatisfactory conditions of Army matériel
and equipment:

a. DD Form 6 (Report of Damaged or Im-
proper Shipment) will be filled out and for-
warded as prescribed in SR 745-45-5 (Army)
and AFR 7Ti-4 (Air Foree).

b, DA AGO Form 468, Unsatisfactory Equip-
ment Report, will be filled out and forwarded

Section 1. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiver B-388/URR is a communi-
cations receiver, having exceptional freguency
stability and calibration accuracy. The receiver
covers the frequency range from .5 to 30.5 me
{(megacycles). Although useful as a general
purpose communications receiver, its accuracy
and stability make it especially useful where it
is desired to receive known frequencies with-
out searching or frequent readjustment, and
for the reception of frequency-shift keying

 transmissions. It is, therefore, particularly

adaptable to the reception of radioteletype sig-

nals,

e AdO szerA

to the Office of the Chief Signal Officer as pre-
scribed in SR T00-45-5.

¢. USAF Form 54 (Unsatisfactory Report)
will be filled out and forwarded to Commanding
General, Air Matériel Command, Wright-Pat-
terson Air Porce Base, Dayton, Ohio, as pre-
geribed in AFR 65-26.

d. DA AGO Form 11-238 {Operator First
Echelon Maintenance Check List for Signai
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar)), will be pre-
pared in accordance with instructions on the
hack of the form.

e. DA AGO Form 11-239 (SBecond and Third
Echelon Maintenance Check List for Signal
Corps KEquipment (Radic Communication, Di-
rection Finding, Carrier, Radar}), will he pre-
pared in accordance with instructions on the
back of the form.

f. Use other forms and records as authorized.

b. The receiver is intended for use as part of
fixed or mobile installations. See the appro-
priate instruction book for complete details on
each application.

¢. Figure 2 is & simplified block diagram of
the receiver in use and shows the minimum ad-
ditional equipment required for operation.

d. Figure 3 iz a simplified block diagram of
the receiver in use with Radio Set AN/GRC-
28A for the reception of radioteletype signals,

4, Technical Characteristics

w., Performance. _
Frequency range .5 me to 30.5 me.




RADIO RECEIVER

SPEAKER

Single, double, or triple con-
version superheterodyne.

_5600 ke {kilocyeles).

e-w  {continuous.
wave), and frequency-
shift.

18

Heceiver type

i-f frequency . ...

Number of tubes

Tuning wLinear, divided into thirty
1-me tuning steps.
Calibration _...___Direct reading in mc and

ke,
Method of Built-in ervstal ogeillator
calibration. {109 k).

Calibration points_Every 100 ke.

Frequency stability Over-all stability within 1
ke for average condi-
tions: within 2 ke for ex-
ireme conditions.

A-m (amplitude - modu-
lated) signal input of 5
uv  {microvolts) maxi-
mum required to produce
500 mw  {milliwatts)
power output at a signal-
plus-noise to noise ratio
of 10 to 1.

Selectivity —_____. Approximately 6 ke at 6 db

{decibels) down, and not
greater than 20 ke at 60
db down {ftotal band-
width) from resonant
frequency. With crystal
filter in operation, at 6 db
down, the bandwidth may
bhe varied from approxi-
mately .2 ke to 2.0 kc.

Sensitivity. ..

R-388/URR
i |
t
L0 D
HEADPHONES
{USED WHEN
15 yoLT AC DESIRED)
45 -70 CYCLES
SOURGE TMB54-2

Figure 2. Receiver in use, simplified block dingram.

Spurious signal Down at least 50 db.
responses,
Ave (automatic

yolume control).

Less than 4-db increase in
audio power output with
an increase in r-f {radic-
frequency) signal from B
to 125,000 uv  (micro-
volts).

_Series type ahead of first
audio stage, effective for
c-w operation.

Output impedances 4- and 600-ohm impedances.

With 1,000 cps {(cycles per
second)  reference, ve-
gponse down not more
than 3 db at 200 eps, and
not more than 7 db at
2,500 ¢ps.

Unbalanced to match short
whip antenna (50 ohms,
100 ppf  (micromiero-
farads)).

85 watts at 115 or 250 volts,
45 to T0 eps.

35 pounds.

Noise limiter. .

Audio-frequency
TRSPOnSe.

Antenna input
impedance.

Power reguire-
ments.
Weight

b, Tuning Steps.

BAND CHANGE switch position Coverage
(3¢
No. 1 B oto 15
No. 2 1.5 te 2.5
No, 3 25 to 3.5
N d 25 to 45
No. 5 . 4.5 to 5.5
No. 8 S, 55 to 8.5
WNee T o 8.5 Y0 LB
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BAND CHANCGE switeh position Cov&mgr.a {mae)

No. 8 .. . B o 8B
No. 9 e 85 10 95
No. 10 e 245 to 300D
Now Bl . 1005 to 315
No. 12 115 to 125

125 to 135
Ne. Moo 135 to 145

No. 15 145 %0 155
No. 16, . 1D to 165
No, 17 e 165 o 195
No. 18 o VB to 185
No, 19 U 18D o 195
No. 200 222105 10 2005
No, 21 e 205 to 215
No, 22 A 2215 to 225
No. 23 22225 to 285
Noo 24 e 235 to 24.5
No, 25 24.5 to 25.5
Now 26 L2565 1o 26.5
Ne, 87 265 to 275
No. 28 S, 27.5 to 285
No. 28 (285 to 285

No, 30 L2905 to 30.5

e. High-Frequency Oscillators V105 Crystals
and Injection Frequencies

Receiver Crystel Injection
Frequency Freguency Freguency
Corgrstal Band fane) {me) tme}
1 1 S5 to 1.5 4 Hand 12
2 15 to 2.5
3 23 te 85
2 4 3.5 to 4.5 6 6
3 b 4.5 to B 8 8
& DH to 6D 8
13 125 to 135 16
id 15.5 to 145 16
4 K 6.5 to b 10 10
3 7.5 to 85 10
17 16.5 to 17.5 20
18 17.5 to 185 20
27 26.5 to 275 30
28 275 to 285 Bl
Bt b 8.5 to 0.5 12 12
10 9.5 to 10.5 12
21 205 to 215 24
22 215 to 225 24
g 11 10.5 o0 115 id 14
12 11.5 to 125 14
25 24.5 to 25.5 2%
26 25.5 to 265 28
7 15 145 to 15,5 o 1R
16 15.5 to 16.5 18
b 1% i85 to 185 1l 22
24 19.5 to 205 22
¢ 23 22,5 to 285 13 26
24 23.5 to 245 26
10 24 285 to 205 10.6 32
30 20.5 1o 30.5 3&

d. Tube Table.

Synthol Type Function

V101 BAKS  R-f amplifier

Vio2 S8BEG  First mixer

Vigs SBES Intermediate mixer

V104 8BAS Calibration oscillator

V105 GAKD Crystal oscillator

V106 G6BES Second mixer

V107 HBAG First i-f (intermediate-frequency}
amplifier

Vios 6B AS Second 1-f amplifier

V109 6BA6  Third i-f amplifier

V110 12AX7 Detector and ave rectifier

Vili 12AU7  Ave amplifier and i-f output

Viiz 12AX7 Noise limiter and a-f {audio-
frequeney) voltage amplifier

V113 6AQ5  A-f power amplifier

Vild GBAB Jeat-frequency oscillator

Vila 5V4d Power rectifier

V1ig OAZ Voltage regulator

Voo 8BAS Variable-frequency oscillator

V02 GBAS Buffer amplifier

5. Packaging Data

Radio Beceiver R-3888/URR and its spare
parts are packed for export shipment in a
wooden box. Between the receiver and wooden
box, protection from water, moisture, and va-
pors is obtained by two barrier packages and
two cartons. The arrangement of these pro-
tective lavers {s shown in Agure 7. The front
panel of the receiver ig protected by a padded
wooden frame. All sides of the receiver are
padded with corrugated cardboard. Bags of
gilica gel are placed within the inner covering
of the receiver to absorb any moisture locked in
when the receiver is packed. A separate carton
containg the spare parts, all of which are
packed individualiy.

6. Description of Receiver
(figs. 4 and B)

#. Radio Receiver R-—-388/URR is an 18-tube
superheterodyne receiver for receiving a-m
phore gignals and c-w signals in the frequency
range of .5 me to 30.5 me. The tuning range is
divided into thirty 1-me tuning steps which are
selected by the BAND CHANGE knob at the
lower right end of the receiver. Each change of
band causes a different slide-rule type scale,
graduated in tenths of megacycles, to appear in
the upper MEGACYCLES disl opening. The
center knob is the main tuning control, and it
turns the KILOCYCLES dial which iz visible
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through the lower opening. This dial is gradu-
ated in 1-ke intervals, and rotates exactly 10
times while the slide-rule MEGACYCLES dial
ig covering 1 me. Frequency is read by adding
the readings of hoth dials.

b. The receiver is constructed as a panel and
shelf assembly for rack mounting. Top and
bottom covers on the chassis proteet it from
dust.

¢. Headphone and speaker jacks are provided
at the lower left corner of the front panel. In
addition, both 4- and 600-ohm output terminals
are provided at the rear of the chassis.

d. The receiver has a 100-ke crystal calibra-
tion oscillator which enables checking dial cali-
bration everv 1/10-mc interval throughout the
tuning range. Intermediate dial readings are
within 300-cvele accuracy.

e. A coaxial antenna input connector and a
coaxial connector for tapping the i-f output are
also provided at the rear of the chassis.

f. A second terminal board on the rear of the
chassis permits connection of an external cir-

enit to control the built-in remote-disabling
relay,

g. Power is applied through the cord extend-
ing from the rear of the chassis, with an over-
toad protection fuse for the power input cireuit
also located at the rear of the receiver.

7. Running Spares

A group of running spares is supplied with
the receiver to provide replacements for all
normally expendable items, such as tubes, pilot
lamps, and fuses. The following is a list of run-
ning spares:

1 tube, type 3V4G.

1 tube, type BAKS,

1 tube, type 6AQS.

1 tube, type 6B A6,

1 tube, type 6EES.

1 tube, type 12A177.

1 tube, type 12AX7.

1 tube, type 0A2,

5 fuses, cartridge type, 1 ampere, 260 volis,
1 lamp, Mazda No. 47.

Figure 4. RBodio Receiver Ro388/17 EE, Front view.
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF RADID RECEIVER R-388/URR

9. Siting
{fig. £3

The best loeation for radio eguipment de-
pends on the tactieal situation and loeal condi-
tlong, such as the fellowing: possible instalia-
tien In a vehicle, the terrain, the type of housing
available, the need to house the eguipment
where it cannot be seen, and the need of easy
access to messengers. Best reception is obtained
when the antenna ig located in an open area
with no large structures nearby which may
cause attenuation of incoming signals, Aveoid
operation near stesl structures. Choose, if pos-
sible, a location on a hilltop or elevation,

10. Uncrating, Unpacking, and Checking
Mew Eguipment

Nobe—For used or veconditioned equipment, refer to
paragraph 13,

Gens Bauipment may be shipped in
overses pack'i?lg cases {b below) or in domestic
;}&cknm cases {e balow). When new equipment
i received, bi-.].u,t a location where the equip-
ment may be unpacked without exposure to the
elements and which is convenient to the perma-
nent or semipermanent installation of the equip-
ment. Aside from checking to make sure that
all carrying cases are present and that the
equlpment is undamaged, no special unpacking
and uncrating procedures are necessary for
equipment shipped in carrving cases.

Coution: Be careful in unerating, unpacking,
and handling the equipment; i iz easily dam-
aged. If it becomes damaged or exposed, & com-
plete overhaunl might be requived or the equip-
ment might be rendered uselesa.

b Step-hy-Step Instructions for Unerating
ond Unpecking Export Shipments (fg. 7).

{1y Place the packing case as near the
sperating position as convenient.
2y Cut and fold back the stee] straps,

} Bemove the nails with a nail puller.
Remove the top and one side of the
packing case. Do not attempt to pry
off the sides and top; this may damage
the equipment.

{4) Remove the waterproof metal con-
tainer or molstureprocf barrier and
any excelsior or corrugated paper cov-
ering the equipment inside the case.

{5} Bemove the equipment from its inner
case and place it on the workbench or
near its final location.

{6) Inspect the equipment for possible
damage inenrred during shipment.

v, Gpening Cardbouyd Corton ond Watere
proof Burrier. No Speeial instructions are
needed for opening the waterproof paper bar-
rier and removing the eguipment from the
cardboard carton.

d. Checking., Check the contents of the car-
ton against the master packing slip. Check for
broken tubes and check that tubes and crystals
are inserted in the correct positions (par. 11},

e. Unpocking Domestic Pocking Coses. Badio
equipment may be received in domestic packing -
cages. The instructions given in b above also

apply fo unpacking domestic shipments. Cub .

the metal bands, Open the cartons that protect
the equipment; or, if heavy wrapping paper has
been used, remove it carefully and take out the. -

components. Check the contents of the packmg-j__'i_ S

case against the master packing slip. o0

Nuote—Save the original packing cases and C{mtmr‘t--ﬂ"
ers for both export and domestic shipments,
be used again when the eguipment is 19;14:’«0& f}
E ipment. S
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Figure 7. Puckaging and pocking of Eodip Becetver R-388/URE.
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Figwre 8.

11. Installotion

To install Radio Receiver B-388/URR, pro-
coed as follows:
 Refore installing the equipment, check the
tnbw Remove the top dust cover from the
chassis by removing the three screws w hieh hold
the dust cover to the rear of ihe chassis, A
Phillips-head screw driver is mounted on the
outside of the dust cover at the rear of the re-
ceiver {fig. 5. Check all tubes and erystals
that they are in the correct sockets {fig. 8) and
that none are broken. Note that all tubes ex-
cept V115 are held in place by means of stan-
dard tube ghields of the bayonet mounting type.
ube V115 and crystal Y111 are held in place
by a strap and w ingnut as shown. After check-

10

padio-Reeoiver R-388 UURE

SBAG
@ VOLTAGE . SE&&P&IS
CHASSIS RE%%EQATOR .JAN"ESBEs
TOR VIEW GYBFP{?ﬁ UFFER AMPL
o

, tube location diegrai,

ing, replace the dust cover by first mating the
three cut-outs along the upper edge of the dust
three studs on the chassis, and
the three hold-down screws on

cover with the
then replacing
the back.

(Check the 134-ampere fuse mounted in the
fusghohi o 5t the rear of the chassis,

_ The radio receiver is intended for mouni-
ing in a standard rack mounting. The f{ront
panel is 19 inches wide and 1014 inches Eus.h
slotted for mounting screws at points
144 . and ¢ inches from the ’rsotwm.
A deg )th of 1214 inches must be available. For
gomplete instructions on the vhtaiia?:l{;n of the
receiver as part of complete radio sets, see the
instruction book covering the particu}ar get.

and 18
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12, Conﬁet.‘:ti'ons - - with the cord and plug (P101) which

- When the radio veceiver is to be installed ag is permanenily attached to the rear
part of a particular unit, make all connections of the recelver chassis. Connection
as described in the instruction book covering to a source of 115-volt 45- to T0-cyele
that set. When the radio receiver is to be used ac should be made.
independently, make connections (figs. 3 and {2) If itis required to operate the receiver
9) as follows: on 230-volt 45- to T0-cvele ae, the

a. Antenne Connection,

{1} Connect the antenna and ground, by
means of a coaxial cable and connec-
tor, to the ANTENNA jack (J101) on
the rear of the receiver.

{2) If the rveceiver ig to be operated in
conjunction with a fransmitter, the
recelver disabling relay (terminals

leads from fthe power transformer
{T108) will have te be reconnected
inside the receiver as follows:

{o) Disconnect transformer leads No. 2
and 3 from the input cord and power
switeh {8113), respectively, but
ieave leads No. 1 and 4 connected.

1 and 2 of E101) should be connected (b) Connect leads No. 2 and 3 t.ogeth‘er,
to the transmitter in such a wayv that HOEdet'f ‘a.nd cover the splice with
the relay is energized by a 12-volt electricians tape.
de (direct current) when the trans- o. Specker Conunection.
mitter is radiating, (1) A speaker or an audio line, with ap-
b. Power Connection, proximately 600 ohms input impe-
{1} The input power connection is made dance can be connected by means of

LFOUTRUT.

COVER 7o

HILLIPS HEAD
SOREW-DRIVER

REMOTE
DISABLING RELAY.
TERMINAL STRIP -

9, Rudin Beevlver B-388/ URR, rear vice

WG ernnections,

&GO 22814




5 standard cord and plug at the
SPEAKER jack (J102) on the front
panel. It can also be connecied at the
600-0hm and ground terminals of the
AUDIO terminal board (B102) at the
rear of the receiver.

A speaker with a 4-ohm voice coil can
be connected only by means of the
4-ohm and ground terminals of the
AUDIO terminal board.

d. Headphones Connectior. Headphones of
§00 or more ohms impedance can be connected
by means of a standard cord and plug at the
PHONES jack (J103) on the front panel.

o. I-F Output Connection, When radiotele-
type reception is desired, connection to the
radioteletype converters can be made by plag-
ging in a 70-ohm coaxial cord and connector at
the IF QUTPUT jack (J104) on the rear of the
receiver. The radioteletype converter must be

(2)

14. Controls ond Their Use
{fig. 18}
Table I lists the controls of the radio recelver
and indicates their functions.
Table I Controls

Ceontrol Fanetion

OFFSTANDBY- | In OFF position, opens primary
ON switeh {8118) 1 power eircult fo turn suipment
off completely. In STANDBY
position, excites  transformer
producing  filament and plate
. woltage but does not apply plale
| or sereen voltage to three i-f
amplifier tubes, thereby dis-
. abling receiver., In ON position
| (provided REMOTE rvelay ig
not energized) receiver is com-
pletely operative.
| Varies amount of fixed bias on -1
| amplifier and three i-f amplifier
tubes.
iC{mtrois audio power outpui,

BF GAIN (R148)

ATUDIO GAIN

{R154)
PAND CHANGE | Band selecter. Switches coils, ca-
knob { pacitors, crystals, tuned eir-
cuits, tubes, and MEGA-

4 seale ag required for
each of 30 tuning steps. Bach
half-revelution introduces an-
other i-me tuning step.

Y

Section Il. CONTROLS AND OPERATION UNDER USUAL CONDITIONS

capable of being tuned to the receiver 500-ke
intermediate frequency.

13. Service Upon Receipt of Used or Re-
conditioned Equipment '

a. Follow the instructions in paragraph 10
for uncrating, unpacking, and checking the
equipment.

b, Check the used or reconditioned equip-
ment for tags or other indications pertaining
to changes in the wiring of the equipment. 1f
any changes in wiring have been made, note the
change in this manual, preferably on the sche-
matic diagram.

e, Check the operating controls for ease of
rotation. T lubrication is reguirved. refer o the
lubvrication instructions in paragraphs 30
through 32.

d. Perform the installation and connection
nrocedures given in paragraphs 11 and 12,

Control Funciion

MEGACYCLES
seale

Indicates to nearest tenth me
{ {190 ke) the frequency to which
receiver is tuned, Graduated in
10 divisions of 1/18% mc each,
ench division corresponding o
I one full turn of KILGCYCLES
dial knob, The 1.5- to 2.5-me
and 2.5- to 2.5-me band gradua-
tions are printed in red to indi-
cate that the red seale on the

KILOOYCLRES dial must be
wused when operating on thess
hands.
KILOGOYCLES Main tuning control. Moves indi-
dial knob cator across MEGACYCLES

seale and turns KILOCYCLES
dial. MEGACYCLES scale in-
dieator moves one division forv
each full tarn (100 divisions}
i of KILOCYCLES dial.

CIndieates tens and units figures,
| in ke of frequency to which re-
ceiver is tuned. Combined with
reading of MEGACYCLES dial
gives tuned frequency in ke.
Tor example, a reading of 141
on MEGACYCLES dial and &
veading of 78 on KILOCYCLES
dial indicates the fregueney is
14,178 ke, There are two scales

KILOCYCLES
dial

AGO B281A




Control

Function

ZERO AT, knob

BFG OFF-ON
switch

CALIBRATE .
OQFF-ON switch
(5118

AVC OFF-ON
switch (81153

LIMITER OFF.ON |

switeh (S116)

CRYSTAL FILTER

SELECTIVITY
switeh {(8114)

of 100 graduations each, run-
nitg in opposite directions, one
red, the other black, The red
seale is used only for the 2.5- to
1.5-me and 3.5- to 2.5-me tuning
steps,

Moves indicator line on KILO-
CYCLES dial a few divisions in
either direction for ecalibration
PUTpOses.

In OF!F position, shorts screen
voliage of V114 to ground.

In ON position, 100-ke crystal os-
cillater V104 is operative for
calibration purposes.

In ON position, AVC is operative.

In ON pesition, automatic neise
limiter is operative.

In position 0, crystal filter is not
used and selectivity is broadest.
In positions 1 through 4, crystal

Control

CRYSTAL FILTER | U

PHASING knob
{capacitor C188)

METER INPUT-
OUTPUT toggle
switeh (8117)

CALL serew (C224)

BFO PITCH control

in

Serew-driver adjustment for pre-

Adjusts the pitch of ineoming c-w

Funetion

filter is in civeunit, with its selec-
tivity, beeoming progressively
sharper at higher numbers,

sed for attenuating unwanted
heterodyne freguencies, Raises
or lowers, slightly, the rejection
slot of the erystal fAlter.

OUTPUT position, eonnects
meter to measure audio power
sutput.  In INPUT position
connects meter as an 8 meter.
Switeh s momentary aetion
type with INPUT ag the nor-
mal position.

cise adjustment of erystal cali-
bration to 100 ke,

signals to suit the operator
{(BFO ON).

S AGOTSIEIAC -

INPUT-QUTPUT
METER

CRYSTAL FILTER
SELECTIVITY PHASING
2
o L3 @5 54 35 32 31 30 29 25 27 28 2@)
. @ MEGACYCLES
) ' KILOCYGLES L
BFO
oi* BFO PITGH CALIBRATE
- STAND BAND CHANGE -
BY RF GAIN AUDIO GAIN
OFF oN 4 5 & -
3 7 3 7
2 8 2 8
- ! % caL ! ® -
PHONES SPEAKER o ) ZERO 0 1o
\\__ﬁ C @ ADL.  TRIM

<)

4103

4102

KILOCYCLES-DIAL
KNOB

- TMB34-10
Figuere 10, Eadio Recciver R-388/URR, fromt panel, R




|
Jucks and terminals \
ANTENNA jack l
{J101} 1
REMOTE terminal | Copneets disabling relay with 18-
sETID {E101} i volt d-¢ source.
IF QUTPUT jack i{jomlects 14 putput to dual diver-
!
|
g

Connects antenna.

{3104} sity anit fov reception of radio-
teletype signals.
Provides connection  for toud-
speaker.
L1l -gmpers cartridge fuse in

qeries with a-c line.

ATDIO terminal |
strip (E102)
PUSE {F10L)

15. Starting Procedure
g, Preliminary. Set the front panel controls
as follows:
Progtbion
Between 7 and 8.
Petween 1 and 2.
To hand desired,

Control
RF GAIN
AUDIO GAIN
BAND CHANGE knol:

BFQ QFF-ON switeh OFF.

CALIBRATE OFTF-0ON switeh OFF.

AVC OFF-ON switeh ON.
QFF.

LIMITER OTFF-ON switch
CRYSTAL FILTER QELECTIVITY 0,

switeh
ORYSTAL PILTER PHASING Alined with mark
controt on panel.

L. Starting.
{1y Turn OFF-%TANDBY-ON gwitch to
ON.
{2y Turn ATUDIO GAIN control clockwise
until noise or signal is heard. If there
ig nO TESPOnse, refer to paragraph 36.

16. Types of Operation

a. Radio Telegroph Reception.
(1) Place BFO switeh to the ON position.
(2y Turn RFO PITCH control to midposi-
tion.

(3) Carefully set KILOCYCLES control
to frequency of desired signal. 1§ ew
gignal 18 present, ihe beat note will
vary ag the exact frequency is ap-

proached. Tune for zero beat.

{4) Turn RBFOQ PITCH control to position
1, 2, 3, or 4 as required to produce a
desirable operating tone or to make
signal readable above interference oY
unwanted signals on adjacent frequen-

cies.

(B} Throw LIMITER switch to ON posi-
tion.
{8) Throw AV switeh to ON position.
(7) Readjust AUDIO GAIN aud RF
GAIN controls to give guitable volume
and best signai—to—naise rafio. Refer
to paragraph 36.
{8y 1If unwanted heterodynes interfere
with the signal, move CRYSTAL FIL-
TER THASING control back and
forth until 2 setting is found for which
the heterodyne i most attennated.
{The control will have t be moved
farther for 1pw-freguency hetero-
dynes than for nigh ones.)

b. Tone or Yoice Reepplion.

(1) Carefully sot KILOCYCLES control
to frequency of desired signal. If tone
or voice signal ig present. tune for
toudest or least digtoried signal

{2y Turn CRYSTAL F ILTER SELEC-
TIVITY control to & higher position
only 1f necessary 1o minimize inter-
forence from upwanted  gignals on

adjacent frequencies.

{3y Throw LIMITER switeh to ON posi-
tion only if noise of the impulse iype
is being picked up.

(4) Readjust AUDIO GAIN and RF
GAIN controls to give suitable volume
and best signal-to-noise ratio,

{5y If unwanted heterodynes interfere
with the signal, move CRYSTAL FIL-
TER PHASING control back and
forth until a setting iq found for which
the heterodyne 18 most attenuated.

¢. Making Frequency Measurements., To de-

termine accurately the frequency of an unknown

signal or to make any frequency measurement,
proceed as follows:

(1) Calibrate the receiver in accordance
with the instruetions given in para-
graph 17h.

(2) Leave BFO switch at ON, and do not
move BFO PITCH control after cali-
brating.

(3) Tune in the signal. A beatnote should
be audible as the exact frequency of
the signal is approached. Using only
the KILOCYCLES control, tune for
zero beat.
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{4} The receiver ig now tuned to the exact
frequency of the signal that can be
read on the dials.

17. Calibrating Receiver

. Although the over-all tuning accuracy of
the receiver ig within about 1 ke, every 100-ke
portion of the tuning range can be individually
calibrated 1o an accuracy of about 300 eycles
by means of the built-in 100-ke crystal oscillator
and the ZERO ADJ. knob of the tuning dial.
This oscillator emits a fundamental frequency
of 100 ke and also every harmonic, 200 ke, 380
ke, pte., that is needed to cover the frequency
range of the receiver. Three methods of ecali-
brating the receiver can be used.

b. Use the following procedure to calibrate
any portion of the tuning range:

{1) With the receiver on but the antenna
disconnected, turn the dials to the
nearest frequency which i{s an exact
multiple of 100 ke in the range it is
desivred to calibrate, (For example,
if it 18 desired %o calibrate for a fre-
guency of 14,230 ke, turn the dials to
14,2060 ke

(2} Turn the BFO switch to the ON posi-
tion and set the BF(O PITCH control
to line up exactly with the index on the
panel.

{3) Turn the CALIBRATE switch to ON,
A beat note should be audible,

{4) Turn the KILOCYCLES control so
that zerc beat is obtained. Do notf
touch the BFOQ PITCH control.

{5} Turn ZERO ADJ. control to move the
dial indicator until it Hines up exactly
with 0 on the KILOCYCLES dial. The
dial will now read accurately in this
Tegion.

e. To adjust the 100-ke calibration erystal to
exact frequency against standard frequency
transmissions, such as those from station WWYV
(Bureau of Standards radio station located in
Washington, D.C. (but only for frequencies
which are exact multiples of 100 ke) ), use the
following procedure.

(1) With the receiver an and the antenna
- connected, tune in the stahdard fre-
quency signal. The BFO switeh should

be at ON and the BFO PITCH con-
traol knob marker position set to coin.
cide with the panel mark, Using the
main tuning knob, tune the WWV sig-
nal to zero heat.

{2) Do not changs the BFO PITCH and
main tuning knob positions. Turn the
CALIBRATE switch to ON.

(3) If an sudio signal is heard, carefully
adjust the serew-driver CAL. adjusi-
ment for zero beat. The 100-ke gignal
harmeonie is now exactly on frequency.

d. To aveld the necessity of recalibrating a
frequency range every time it is used, the lower
edge of the opening for the KILOCYCLES dial
is engraved with a 10-division scale. By making
a record or log of the calibrated position of the
hairline for any frequency range, the hairline
can be reset to the same position without cali-
brafing whenever the receiver is again tuned {o
the same frequency range.

18. Zeroing Meter

To zero-set the meter for use as an input
meter, proceed as follows,

¢. Turn the receiver on.

b. Place the BFO switeh in the OFF position.

e. Turn the AVC switeh ON.

d. Turn the CALIBRATE switch to OFF.

e. Turn the RF GAIN:centro] to position 10.

f. Short eireuit the zi.nter:ma terminals, and
turn METER ZERO contrel R140 (on receiver
chassiz) until the INPUT meter reads zevo.

19. Stopping Procedure

To turn off the receiver, turn the QFF.
STANDBY-ON switch to QFF,

20. Operating Precautions and Notes

The following notes will aid the operator in
securing maximum performance from the re-
ceiving equipment.

«. The AVC control should be in the ON po-
sition for practically all reception. However,
it may be turned off for c-w reception if desired.

h. For the hest reception of weak keved sig-.
nals through noise picked up on the antenna or .
generated in the receiver, set the RF GAIN -
control to a higher number and reduce the set- > =




ting of the AUDIO GAIN control to give the
desired audio output level. The LIMITER con-
trol should be in the ON position.

¢. For the reception of phone or voice gignals,

keep the AVC control on and place the RE
GAIN control as high as possible; use the
AUDIO GAIN control to vary the output tevel
in the loudspeaker or headset.

Section 111. OPERATION UNDER UNUSUAL CONDITIONS

21. General

The operation of Radio Receiver R-388/URR
may be difficult in regions where extreme coid,
heat, humidity and moisture, gand conditions,
ete., prevail. In the following paragraphs in-
structions are given om procedures for mini-
mizing the effect of these unusual operating
gonditions.

22. Operation in Arctic Climates

Qubzero temperatures and climatic conditions
associated with cold weather affect the efficient
operation of the equipment. instructions and
precautions for operation ander sueh adverse
conditions follow:

a. Handle the equipment carefully.

h. Keep the equipment warm and dry, if pos-
sible.

c. Wear a knitted woolen cap over the ear-
phones when operating in the open alr with
headsets that do not have rubber earpieces.
Freguently, when headsets without rubber ear-
pieces are worn, the edges of the ears may
freeze without the operator being conscious of
this condition. Never flex rubber earcaps, since
thig action may render them useless. If water
gets into the receivers, or it moistrue condenses
within them, it may freeze and impede the ac-
tuation of the diaphragm. When this happens.
remove the bakelite cap and remove the ice and
moisture from the receiver.

d. When equipment that has been exposed to
the cold iz brought into a warm room, it will
start to sweat and will continue to do so until
it reaches room temperature. This condition
4lso arises when equipment warms up during
the day after exposure during & cold might.
When the equipment has reached room tempera-
ture, dry it thoroughly.

23. Operation in Tropical Climates

When operated in tropical ¢limates, radio
equipment may be installed in tents, hutis, or,
when necessary, in underground dugouts. When

16

equipment is installed helow ground and when
it is set up in swampy areas, moisture coneli-
tions are more acute than normal in the tropics.
Ventilation is usually very poor, and the high
relative humidity causes condensation of mois-
ture on the equipment whenever the tempera-
ture of the equipment becomes lower than that
of the ambient air. To minimize this condition,
place lighted eleciric bulbs under the equip-
ment,

24, Operation in Desert Climates

n. Conditions similar 1o those encountered in
tropieal climates often pre rail in desert areas.
Use the same measures to ingure proper opera-
tion of the equipment.

h. The main problem which arises with
equipment operation in desert areas is the large
amount of sand, dust, and dirt which enters the
moving parts of radio equipment, guch as gears
and bearings. The ideal preventive precaution
is to house the equipment in a dustproof shelter.
Sinee, however, such a building ig seldom avail-
able and would require‘air conditioning, the
next best precaution is to make the building in
which the equipment is located as dustproot as
possible with available materials. Hang wet
sacking over the windows and doovrs, cover the
inside walle with heavy paper, and secure the
side walls of tents with sand to prevent their
flapping in the wind.

¢. Never tie power cordg, signal cords, or
ather wiring connections to either the inside or
the outside of tents. Desert areas are subject
to sudden wind squalls which may jerk the con-
nections foose or break the lines.

d. Take care to keep the equipment as free
from dust as possible, Make frequent preven-
tive maintenance checks (pars. 25-36). Pay

particular attention to the condition of the lu-
brieation of the equipment. Excessive amounts
of dust, sand, or dirt that come into contact
with oil and grease resulf in grit, which will
damage the equipment.

AGO 3281TA




5.

JelHs
211
ay
T
its
1ct
rill

L CAGO 2261A,

CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. ORGANIZATIONAL TOOLS AND EQUIPMENT

25. Tools and Materials

The tools and materials contained in Tool
Equipment TE-41 (the ordinary hand tools
and materials normally available to organiza-
tional maintenance personnel} are required for
organizational maintenance of the receiver. The
tools are listed in Department of the Army Sup-
nly Catalog S1G 6-TE-41.

26. Special Tools

a. A set of four wrenches of different sizes

Section 1l. PREVENTIVE

27. Definttion 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 break-downs and needless interruptions in
service will be kept to a minimum. Preventive
maintenance differs from trouble shooting and
repair since its object ig to prevent certain trou-
bles from oceurring. See AR 750

28. General Preventive Maintenance
Techniques

o, Use No. 0000 sandpaper to remove corro-
alon, never use emery paper.
b. Use a clean, dry, lint-free cloth or . a dry
brush for cleaning.
{1} If necessary, except for electrical con-
tacts, moisten the cloth or brush with
Solvent, dry-cleaning (8D} ; then wipe
the parts dry with a clean cloth.
{2) Clean electrical contacts with a cloth
moistened with ecarbon fetrachloride.
Then wipe them dry with a clean cloth,

for setserews of the fluted socket tyvpe is mount-
ed in a tension clasp on the under side of the
dust eover.

b. A 3/716-inch steel rod with a 90° bend, ma-
chined at each end fo handle Phillips-type
serews, 18 mounted on the outer side rear of the
dust cover, in a retainer.

e, Two phenolic alinement tools are mounted
inside the receiver in a tension clagp near the
meter.

MAINTENANCE SERVICES

¢. 1f available, use dry compressed air at a
line pressuyre not exceeding 60 pounds per
sguare inch fo remove dust from inaccessible
places: be careful, h(}w'e;ver, or mechaniesl dam-
age from the air biast may result.

For further information on preventive
maintenance fechniques, refer to TB SIG 178,

29, Performing Preventive Maintenance

The following preventive maintenance oper-
ations should be performed by organizational
personnel at the intervals indicated, unless
these intervals are reduced by the local com-
mander, or unless the conditions of oper'l,tmn
dictate otherwise:

Cantion: Screws, bolts, and nuts shoulci not

be tightened carelessly. Fittings tightened be-: : : L
vond the pressure for which they are (ieugneéﬁg'_i Lo

may be damaged or broken.

a. Dratly.

(1) Clean exterior of ¢abinet: and
faces, e




(2)

(3)

Yot ZERO ADJ. on KILOCYCLES
dial {ch. 4).
Check for loose dial knobs.

b, Weekly.

(1)

(2}

(3)

(4}

{(5)

Cheeck calibration oscillator (par. 17)
against station WWV or some other
stable frequency source.

Check the meter for zero adiustment.
Use a nonmetallic screw driver to ad-
just METER ZERO control R140 lo-
cated inside the receiver to the left of
the BFO PITCH shaft.

Blow dust out of interior of receiver,
upper surface only, and dust off
MEGACYCLE dial cylinder.

Inspect fuse F101 and its fuseholder
+or corrosion, cracks, and lack of ten-
sion sufficient to insare good contact.

Tnspect power transformer T108 for
excessive heating or lamination buzz.

¢, Monthly. Remove receiver from rack. Dis-
connect all outlets. Make visual inspection of
the following replace if necessary and ciean.

(1)

(2)

(4)

Check tube sockets for dirt and corro-
ion. To remove shields, press down,
turn counterclockwise and lift over
tube.
Check tubes, replace if necessary.
Caution: These tubes, except the
rectifier, are of the miniature type,
with wire pins that bend easily. If it
has been determined that a particular
tube is malfunetioning, check the pins
and sockets for possible mizalinement
before discarding.
Tutn receiver over {(dial face down-
ward) on a flat surface so that the
draw handles support it. With a Phil-
lips serew-driver remove 15 screws
from base plate and 4 screws from
folded top end of plate. Slide off plate
exposing under side of receiver.
Check for corrosion and leaking elec-
trolyte. particularly about base of the
filter unit, €217, and the bathtub ca-
pacitors.

(5)

(6)

(8}

B
(il
S’

(10)

(11)

(12}

(13

(14}

(15)

(16}

(18}
(19)

Inspect base plate for telltale signs of
solder or electrolyvte stains.

Inspect resistors for blistering, dis-
eoloration, or other indications of
overheating.

Check relay for indications of mal-
functioning. Usually the rf section
will be faulty if the relay is burned
out. Burnish contacts,

With probe, using light pressure,
check for loose conmections and cold
solder joints.

Inspect switeh disks for dirt, corro-
sion, and loose contacts.

Canzion: Do not insert probe or
screw  driver between confaetz of
switches. This action may spring the
contacts.

Check PHONES and SPEAKER
jacks J108 and J102 for tight fit and
rood contact.

Check wires, cords, cables, shields,
and tubing, for cracks, cuts, fraved
insulation, grounds, and shorts,
Check crystal terminal strip on the
chassis under side for secure fit. If
the erystals are to be removed, it is
recommended that they be taken out
and replaced individually so that they
will not be returned to the wrong
socketa.

Check mounting screws in tube sock-
ets, etc., for mechanical loogeness.
Inspect variable capacitors for dirt,
corrosion, and bent plates.

Check coils for dirt, corrosion and
damaged turns.

Check the dry disk rectifier, CR101,
for loose connections.

(Check band switching gears and cams
for excessive aceumulation of grit
{par. 28}).

Dust the interior.

Replace base plate and serews, using
caution when tighiening.

AGO 3201A
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Section 111. LUBRICATION AND WEATHERPROOFING

30. bLubrication Instructions

a. It is only necessary to cover the tuning
gear train teeth cam edges and slug table riders
with a light grease film of AN-G-25 viscosity.

b, Gasoline will not be used as a cleaning
fluid for any purpose.

¢. Remove old grease with lint-free cloth
moistened with carbon tetrachloride or solvent
(8D,

d. Wipe with dry cloth and apply lubricant.

31. Weatherproofing

a. General. Signal Corps equipment, when
operated onder severe climatic conditions, such
as prevail in tropical, arctie, and desert regions,
requires special treatment and maintenance.
Fungus growth, insects, dust, corrosion, salt
spray, excesaive moisture, and extreme temper-
atures are harmful to most materials,

b. Tropical Maintenonee. A special moisture-
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a
reasonable degree of protection. This treat-
ment iz explained in TB S8IG 13 and TB S1G 72.

¢. Winter Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely
low temperatures are explained in TB SIG 66
and TB SIG 219,

d. Desert Mamtenance. Special precautions
necessary fo prevent equipment failure in areas
subject to extremely high femperatures, low

humidity, and execessive sand and dust are ex-
plained in TB SIG 75

e, Lachrication. The effects of extreme cold
and heat on materials and lubricants are ex-
plained in TR 3IG 69. Observe all precautions
putlined in TB SIG 69, and pay strict attention
to all lubrication orders when operating equip-
ment under conditions of extreme cold or heat.
Refer to section 1I of this chapter for detailed
instractions.

32. Rustproofing and Painting

. When the finish on the front panel has
been badiy scarred or damaged, rust and cor-
rosion can be prevented by teuching up bared
surfaces. Use No. 00 or No. 000 sandpaper to
clean the surface dowtf'to the bare metal; obfain
a smooth bright finish.

Coantion: Do not use steel wooi. Minate parti-
cles frequently enter the equipment and cause
short cireuits.

6. To teuch-up, apply paint with a small
brosh. When numerous scars and scratches
warrant a complete repainting of the iromt
panel, remove all knobs, mask the shafts, jacks,
dials, meter, and trim, and spray-paint the
entire panel. Bemove rust spots, before paini-
ing, by cleaning the corroded metal with solvent
{SD}. In severe cases it may be necessary to
use solvent (8D} to soften the rust and fo use
sandpaper to prepare the spot for painting.
Paint used will he authorized and consistent
with existing regulations.

Secﬁon 1Y, TROUBLE SHOOTING AT ORGANIZATIONAL
MAINTENANCE LEVEL

33. General

The trouble shooting and repair work that
can be performed at the organizational mainte-
nanee level {operators and repairmen) is neces-
sarily limited in scope by the tools, test equip-
ment, and replaceable parts issued, and by the
existing tactiecal situation. Accordingly, trouble
shooting is based on the performance of the
equipment and the use of the senses in de-
termining which part is at fault.

34. Visual Inspection

¢. Failure of this equipment to operate prop-
erly will usually be caused by one or more of
the following faults.
{1) Burned-out fuse.
{2} Defective tube.
{3) Faunlty antenna connections.

(4) Faulty loudspeaker or phone .c"('n:l'i}ét::_w'

tions.

o U A



Antenna or lead-in grounded.
Defective plug and cord.
Line voltage low or not applied.
Clorrosion or excessive accumulation
of dirt in the set,

PBreak-in relay burned out.

(5)
(6)
(7)
(8)

(9)

(10)

b, When failures are encountered and the
cause is not immediately apparent, check as
many of the above items as it practicable before
starting a detailed examination of the receiver
components. If possible, obtain information
from the operator of the equipment regarding
performance at the time the trouble cccurred.

Dial knobs loose.

35. Trouble Shooting, Using Equipment
Performance Checklist

0. General. The equipment performance
checkligt will help the operator locate trouble
in the equipment. This list indicates the item
10 be checked, the normal indieations of correct
operation, and the corrective measures the
operafor can take. To use the list, follow the
items in numerical sequence.

36. Equipment Performance Checklist

frem

Action or vondition

b. Action or Condition. For some items. the
information given in the action or condition
column consists of various switeh and eontrol
settings under which the item is to be checked,
For other items it represents an action that
must be taken to check the normal conditions
given in the normal indications column.

e, Normal Indications. The normal indica-
tions listed include the visible and aundible signs
that the operator should perceive when he
checks the items. If the indications are not
normal, the operator should apply the recom-
mended corrective measures.

d. Corrective Measures. The corrective
measures lsted are those the operator can make
without turning in the equipment for repairs.
A rveference in the table below to chapter 5
indicates that the trouble cannot be corrected
during operation and that trouble shoofing
must be done by the higher echelons. This would
be s normal procedure. However, if the tactical
situation reguires that communication be main.-
tained, and if the set is not completely disabled,
the operator must maintain the set in operation
as long ay it is possible te do so.

Corrective messures

1 Antenna
2 . Loudspeaker

at vear of sef.

i Lead-in wire conneeted,
! Speaker cords con nectes
to AUDIC terminals

. Phones

3 Tnserted securely in
P L PHONES jack. i
. 4 Dual diversity ! Lead-in inzerted secure- .
"f': converter v in IE QUTPUT
I; ‘ jack.
A 5 Line cord | Line cord plag jnserted |
i{ inte soeket of 1140-
A volt BO-60-eycle a-c
‘:F souree,
0 6 . CRYSTAL FILTER  Setatzevo position.
o SELECTIVITY :
¥ control .
’ 7 CLIMITER OFF-OX _Rotate to OF .
© gwiteh
8 | AVC OFF-ON control — Setat ON.
$  FR GAIN control . Set at 10,
10 BFO OFF-ON control  Turnto OFF.
1 AUDIO GAIN control Set at T.
12 Turn to OFF.

CALIBRATE OFF-ON

switch
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¢ Check fuse F101 af rear of

Item .
Na. {tem Aotion or corndition Novmal indications Corvective moasures
13 OFPF-RTANDBY-ON Turn to ON ' Dial lamp Hehts

16

18

18

21

switch

14 | KILOCYCLES dial

knob

BAND CHANGE
witeh

PHONES jack

RF GAIN contyol

AUDIO GAIN control

AVC OFF-ON switeh

ORYSTAL FILTER
SELECTIVITY
switeh

CRYSTALFILTER
PHASING control

LIMITER OFF-ON
switeh

Set BAND CHANGE
switeh at any dexived
position. Tune across
entire band by rotat-
ing KILOCYCLES
dial knob.

Check each of the tun.
ing steps. Use pro-
cedures outlined in
item 14 above,

Tnsert phones plug into
jack

With set tuned to a par-
tieular station, rotate
controld

Rotate control

CTurn to ON

Rotate switeh through
positions 1, 2, 3, 4

‘ Rotate control in are

about centering index

Turn switeh to ON.

Tune to station on .
one of the lower
bands.

Hushing noise is heard

at ouiput

Cheek tubes firs

teceiver tracking on
signals, Meter in in-
put position fluctyu-
ates with varying
gsignal strength

Signals are andible

Strength of signal in-
or then de-
creases

Volume changes pro-
portionally

Signal level stabilizes.

Meter becomes insen- |

sitive

i Tuning becomes pro-

gressively sharper.

ndesirable hetevo-
dynes shonld be
tuned out

Noige peaks are re-
duced

H normal signals ave

set, If blown, try to de-
termine cause by visual
inspection before insert-
Ing new fuse. Cheek line
cord and power scuree.

7 feel-
ing. Look for tubhe too
hot or cold. Tap tube
lightly and listen for
pep which indicates de-
feet. Replace tube with
one known to be in good
condition. Check
speaker and connec-
tiong, Look for short ar
ground if speaker is re«
motely operated.

heard, but meter shows
1o reaction, trouble
shooting 1s necessar;
no signals or weak sig-
nalg are heard check an-
tenna for firm connec-
tions. Check shield for
fraving that might
ground antenna, Check
sobdered connections for
corrosion or high resist-
ance. Check ground
along antenna. Vary
ANT. TRIM control for
optimum reception.

 Gheck phones, cord and

plug. Check for tight fit
in jack.

Referto paragraphs T4-76.

Do.

Do,




Corrective Measures

ON switeh . Turn switch to ON amd | Beat-freguency signal | Check BFO tube V114,
| tune in s c-w statlon | s heard at ontput i Refer to paragraphs 74—
on one of the higher L9,

| bands :

‘ BFQ PITCH control With BFO OFF-ON ! A change in audio piteh | Refor to paragyaphs T4-79.
: switeh ON, rotate | is noted at output
; . BFOPITCH control
CANT. TRIM control ‘ Rotate control in small  As optimom match is bao.
arc met, signal increases
CCALIBRATE OFF-ON  Turn to ON. Tarn BEO | Audio heat note is Do.
© pseillator switeh i QFF-ON switch ON. | heard at every 100 ke

Rotate main tuning :

dial through L.mec,
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CHAPTER 4
THEORY OF OPERATION

Section 1. ELECTRICAL THEORY OF RECEIVER

37. General

a. Although Radio Receiver R-388/URR uses
the basic superhetercodyne principle, it differs
from the conventional fypes: It uses single,
double, or triple conversion (mixing} when
tuning over the entire frequency specirum of
5 to 30.5 mc.

&, The tuning range is divided inte thirty
1-me steps by a system of switches and coils in
the r-f amplifier, first mixer, crystal oscillator,
and variable i-f cireuits. Band changing I-me
steps consists of moving powdered iron shugs
into selected coils changing the L-C (inductance.-
capacitance) ratio of the tank circuits by vary-
ing the inductances, thus changing the resulting
resonant frequencies. Fine tuning is then at-
tained by a cam arrangement eontrolling the
precise position of the powdered iron slugs
suspended from a common shaft {pars. 57 and
58). By changing coils and repeating the slug
tuning procedure, a highly selective and stable
system is attained.

e. When an incoming signal on bands 4 to 30
(3.5~ to 20.5-me) is mixed with the prede-
termined freguency of the crystal oscillator,
V105, the first mixer output frequency (fig. 12)
will always be either in the 2.5- to 1.5« or the
3.5- to 2.5-me range, depending on the variable
i-f switch which selects the 2.5- to 1.5-me pass
for the even-numbered bands and the %.5- fo
2.5-me pass for the odd-numbered bands. The
signal then is fed to the second mixer, V1086, and
beat with a calibrated variable-frequency ogcil-
lator signal (V001, V002) to produce an i-f

' ~output frequency of 500 ke. This 500-ke output

then is fed through a crystal filtering nefwork,
Y112, From then on the eguipment follows a
conventional pattern, with three stages of i-f
amplification (V1I07, V108, and V109); an ave
detector section, V110 beat-frequency oscillator
V114; ave amplifier and i-f output Vill; noise
Hmited and a-f voltage amplifier V112; and
audio power amplifier V113 sections (fig. 11).

d. The only exceptions to the procedures as
outlined above are tuning steps 1, 2, and 3.
Tuning step 1 uses an intermediate mixer,
Vi03, between the first and second mixers as
deseribed above. The 4-mc crystal selected by
switch 5109 (fig. 42) will produce a crvstal
oseillator (V1053 output signal of 12 me (third
harmonic) for the first mixer. The first mixer,
V102, output to the intermediate mixer, V103,
then will be in the order of 11.5 me to 10.5 mec.
At the same time, by means of split plate-tank-
coil tuning, crystal oscillator V105 also wiil feed
to the intermediate mixer, an 8&mc signal
{second harmonic of 4 me) which, when beat
with the 11.5-me¢ to 10.5-me input signal will
cause the intermediate mixer to produce a2
signal in the 3.5- to 2.5-me range. This signal
then is applied to the second mixer, V106, where
it iz beat with the 3- to 2.me output of the vio
{variable-frequency oscillator) to obtsin an
intermediate frequency of 500 ke (fg. 11).
Since bands 2 and 3 correspond to the input fre-
quencies of the second mixer (2.5- to 1.5- and
5.5~ to 2.5-mc}, incoming signals on these bands
are fed directly from the r-£f amplifier fo the
second mixer, V106, '

£. The power supply uses a coniventional fill

sz
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Flgure 11, Rudio Recelver R-3887UVER, o ver-all block diagram.

wave high-vacuum rectifier, V115, for 115-volt
operation, with a two-section choke input filfer.

f. The equipment uses 18 tubes, 3 of which
are dual-triodes. Their functions are discussed
in the following cirenit descriptions.

38. Radio-frequency Amplifier V101

The v-f amplifier stage uses a type GAKS
miniature pentode, V101, the output of which ig
coupled into either the first or second mixer
stage, depending on the position of the BAND
CHANGE switeh. In tuning step 1, the receiver
uses triple conversion and the r-f amplifier out-
put feeds into the grid circuit of the first mixer.
In tuning steps 4 through 30, the amplifier
output is also fed into the first mixer, and the
receiver uses double conversion. In tuning steps
2 and 3, the amplifier feeds into the grid circuit
of the second mixer and the receiver uses single
conversion.

a. Tuning Step 1. With the BAND CHANGE
switch at tuning step T (5 to 1.5 me), the fol-
lowing action fakes place in the r-f amplifier
{fiz. 13). The incoming signal at ANTENNA
jack J101 is applied to the grid cirenit through

24

capacitor (0233 which, with ANT. TRIM vari-
able capacitor €230, forms the antenna match-
ing network. The r-f amplifier grid cireuit is
tuned to resonance with the signal by perme-
ability-tuned inductance 1101, Trimmer capa-
citor (0102 is adjusted to improve the response
at the h-f (high-frequency) end. Capacitor
G101 is large (820 nuf) so that the effect of
tube input capacitance changes (Miller effect)
in frequency will be negligible. The tuned r-f
gignal is then fed through capacitor €113 fo
the control grid, pin 1, of V101, Resistors R101
and R102 ave the grid and decoupling resistors,
respectively. Capacitor €114 provides the
interstage ave {automatic volume control) de-
coupling. Capacitor ({111 couples calibration
oseillator tube V104 output to the grid of V101
The cathode and suppressor grids of tube V101
are grounded. The sereen grid, pin 6, potential
is determined by dropping resistor R104. He-
sistor R104, in conjunction with capacitor Ci115
forms the screen decoupling nefwork. The r-f
amplifier output is impedance-coupled to the
erid of the first mixer tube, V102, by resistor
R105, capacitor U117, and permeability-tuned
inductor L1160, Resistor R105 is the v-f ampli-
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fier tube V101 plate load. Capacitor and resistor
1106 form the tube V101 plate decoupling net-
work. Capacitor (118 is used for coarse tuning
fhe resonant cireuit snd trimmer. Capacitor
(119 iz the alinement trimmer for inductor
1.110. Capacitors €116 and C117 are the inter-
stage coupling capacitors,

b. Tuning Step 2. Figures 14 and 42 show
the eireuit components of the r-f amplifier when
tuned to step 2 (2.5 to 1.5 me). The function
of the erid circuit is essentially the same as that
for tuning step 1, with fhe exception that an-
tenna coupling capacitor €234 is cut into the
circuit by switch 8102 (fig. 42) while switch
S163 (fig. 42) cuts in the grid tank composed
of capacitors C104 and €103 and inductor L102
{par. 55). The plate circuit is tuned by perme-
ability-tuned inductor L1168, band-setting trim-
merg (175 and 177 alinement trimmer €174
provides the vernier tuning of the tank. Ca-
pacitor 220 provides the interstage coupling.
Pormeabilitv-tuned inductor LI18 in conjune-

and alinement trimmer CI180 forms the tuned
wrid eireuit for the second mixer, V106,

¢. Tuning Stev 3. The r-f amplifier funciions

in the same manner for tuning step 3 (3.5 to

S 2.5 me) as explained for tuning step 2 with the

~exception of the change in tuning components

TUNING STEP 1 (5~LEMC) 8laS
AND

AVC VOLTAGE

Figure 14, R-f amplifier, tuning step 1, sehematic diogram.

tuning steps, permeability-tuned inductors L116

tion with band-sefting trimmers C181, C179,

TOFIRST
—» MIXER
ViQz PIN 1

|

TH 054453

for the grid and plate circuit (fig. 14;. In
tuning step 3, as with all the odd-numbered

and L118 are shunted with trimmer inductors
1,117 and 1119 to lower the tuned frequency.
Refer to paragraph 55 for band-switch inform-
ation.

d. Tuning Steps 4 Through 30. The r-f amp-
lifier grid and plate tqning components for
tuning steps 4 through 7. (3.5 to 7.5 me), tuning
steps 8 through 15 (7.5 to 15.5 me), and tuning
gteps 16 through 30 (155 to 305 me)  are
shown in figure 15.

29, First Mixer

The purpose of the first mixer, V102 (a
pentagrid converter tube, type 6BEG6), is to mix
electronically the amplified r-f output of tube
V101 on all funing steps (except 2 and 3) with
the cutput of the crystal oscitlator tube, V105,
type BAKS. The first mixer ouiput frequency
wilt alwavs be either in the 2.5- to 1.5-mc range
or in the 3.5- to 2.5-mc vange, depending on
whether the tuning steps are even-numbered or
odd-nambered, respectively, In tuning step 1,
the firet mixer ouiput is applied to the input .
side of the intermediate mixer, and in tuning
steps 4 through 30 the first mixer outpuf is
applied to the input side of the second mixer

AGO 33614
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TUNING STEPS 18 THROUGH 30 (15.5-30.5M0)
Figure 15, E-f amplifier, tuning steps 4 through 40, schemotic diggran.
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© {fig. 12). The first mixer is not used in tuning

steps 2 and 3. Table 11 shows the grid and plate
componenis of the first mixer circuit for the
different tuning steps.

. Tuning Step 1 (b to 1.5 MC). In tuning
step 1 (fig. 16), the signal voltage is hetero-
dyned with a 12-me signal from the crystal
osciliator, V105, so that the usable output of
the mixer will be between 11.5 to 10.5 me. Ca-
pacitor C116 couples the ontput of r-f amplifier
V101 to the grid (pin 1) of the first mixer tube,
V102, The mixer grid r-f circuit consists of
permeability-tuned inductor L1190, fixed trim-
mer capacitor C118, and alinement trimmer
capacitor C119. The .5~ to 1.5-me signal is
applied to what is normally called the oseillator
grid and the 12-mc oscillator signal from the
crystal oseillator, V105, is applied to the control
grid (pin 7) of the first mixer tube, V102, The
12-me oscillator signal is applied through ca-
pacitor €136 and across the grid resistor R108
which is connected between pin 7 grid and
ground. Electronic mixing of the two injected
voltages results in the uspal sum, difference,
and original voltages being produced and
present in the plate current stream. The differ-
ence voltage (11.5 to 10.5 me) r-f signal is
selected by the tuned cireuit in the mixer plate
circuit for application to the succeeding stage,
the intermediate mixer, V103, The signal volt-
age is developed across the plate load inductor,
1.114, which is permeability-tuned as part of
the ganged slug racks. The developed r-f volt-
age is impedance-coupled into the intermediate
mixer stage, through capacitor C137 to inductor
L.115 which is the grid coil for the intermediate
mixer. The plate circuit of the first mixer,
V102, is decoupled from the power supply hy
resistor R110 and capacitor C138. The first
mixer uses cathode bias, which is developed by
cathode current flow through hias resistor R107.
Capacitor (134 is the cathode bypass capacitor.
The screen voltage is supplied through voltage-
dropping resistor R109 which is i)vpaqqed by
capacitor (135,

b. Tuning Steps 4 Through 30 (8.5 to 30.5
MCYy. The first mixer circeuit for tuning steps
4 through 30 is shown in figure 17. The cireuit
is the same as for tuning step 1, except that the
grid and plate tuning components change

through the various frequency ranges and the
output of the first mixer is fed to the input side
of the second mixer, V108, instead of to the
intermediate mixer, V103. Figure 15 shows
the grid tuning components for the firet mixer,
V102, Capacitor Cl118 (fiz. 17) is connected
from the plate of V101 to the grid (pin 1) of
first mixer V102 and provides the r-f coupling
to the grid coils. Capacitor 133 parallels ca-
pacitor C116 in tuning steps 4 through 7 {the
lower frequency tuning steps), where increased
capacitive coupling is required. The output of
the first mixer will be in the range of 2.5 to 1.5
me on the even-numbered tuning steps, and 3.5
te 2.6 mc on the odd-numbered tuning steps.
Induetor 1.116 tunes the plate cireuit te the i-f
frequency on the even-numbered tfuning steps.
On the odd-numbered tuning steps, inductor
L116 is shunted by L117 to enable tuning to a
higher i-f frequency. Only inductor L116 is
tuned by the slug rack. Capacitors C177 and
C175 are fixed trimmers. Trimmer capacitor
(0174 is used for alinement. Signals are trans-
ferred from the plate load inductance of the
first mixer to the grid circuit of the second
mixer, V106, by impedance coupling through
capacitors C220 and C221. The grid circuit of
the second mixer is tuned by inductor L118 on
the even-numbered tuning steps, and by indue-
tor L118 shunted by L119 on the odd-numbered
tuning steps. Plate circuit decoupling for the
first mixer, V102, is provided by resistor R124
and capacitor CI78.

40, Intermediate Mixer
{fig. 18)

The intermediate mixer, V103, tube type
6BES6, operates only on tuning step 1. Iis
purpose is to beat a signal from the first mixer
in the range of 11.5 to 10.5 me with the 8-me
signal from the h-f oscillator, V105, so that a
signal will be fed to the second mixer V106 in
the range of 3.5 to 2.5 me. The r-f signal across . :
permeability-tuned inductor L114 in the plate.
cireunit of the first mixer, V102, is impedance-.

coupled to inductor L115 in the intermediate. SRR

mixer grid circuit (fig. 18). Capacitor.. €137
provides the coupling, and capacitor €138.1s
the plate bypass to ground for the ﬁr‘:t:mrxe
Trimmer capacitors C139 and. €140;i
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Figure 16, Fivst miyer, tuning step 1 gy, sehomeatic diggros.

junction with inductor L1315, form the grid tank
cireuit of V103, The signal impressed on the
control erid (pin T) of V103 is heat with the
erystal oseillator (V105) frequency, introduced
al injection grid {pin 1}, through capacitor
(148, Resistor R112 is the injection orid re-
sistor. Resistor R111 provides the cathode bias;:
capacitor C141 is the cathode bypass to ground.
The operating voltage of the screen grid {pin
#) is determined by dropping resistor R113.
Clapacitor (142 is the screen grid r- bypass.
Resistor R124 and capacitor C178 provide the
plate cirenit decoupling (fig. 18Y. The output
at the plate (pin 5) is fed through a 1,250-ke
wave trap consisting of inductor 1.124 and ca-
pacitor €159 and the variable i-f coil section to
the zecond mixer, V1066,

41. VYariable Intermediate Frequency

The variable intermediate frequency consists
of two ranges: one for a frequency of 2bto 15
me, and the other for 3.5 to 2.5 me, nsed on
even-numbered and odd-numbered bands, re-
spectively. Using two variable i-f bands in this
manner, cuts in half the number of cryvstals
necessary in the h-f osciliator, since each crystal
fundamental frequency, or usefal harmonic
thereof, is used for two bands. Inductors 1116
and Li18 are the 2.5- to 1.5-me coils, and are

30

the coile in which the tuning slugs travel. The
9.5. to 2.5-me range iz obtained by shunting
L1166 with 1117, and L118 with L119 to raige
the resonzni frequencies of L116 and Liig.
Tank switch sections S110 and 5111 alternately
ewvitch in and switch out shunting coils 117
and L119 as the band switch is rotated. Band-
setting capacitors €175 and C177 tune inductor
L116. Trimmer capacitor C174 farcilitates aline-
ment at the h-f end of the coil. Capacitors C179
and (181 are fixed trimmers for variable in-
ductor L118. and C180 is the alinement trimmer.
Capacitors C176 and C182 are the alinement
trimmers for h-f tuning of L117 and L1115,
respectively, Capacitors €220 and (221 pro-
vide the coupling for coils L116 and L118 and
1,117 and L119, respectively.

42. Second Mixer

The purpose of second mixer V106 ig to mix
electranically the i-f signal with the signal from
the vfo so that an intermediate frequency of
500 ke will be developed at the second mixer,
V106, output. The second mixer stage uses a
GBE6 pentagrid converter type tube. The vio
signal is fed through a shielded cable, across
the filker network composed of inductor L1825
and capacitor C168 (fig. 19}. This network
shunts to ground 500-ke noise from the vio to

AGO 32814
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keep it out of the 500-ke i-f amplifier channel.
Capacitor 184 reduces the higher order har-~
monics from the variable-frequency oscillator.
The oscillator signal is applied to the injection
grid at pin 1 and the variable i-f signal is
applied at the control grid {pin 7} for mixing.
The i-f output at the plate (pin 5) of the second
mixer, V106, represents the input frequencies,
their sums, and their differences. The desired
500-ke signal voltage is developed across the
primary of transformer T101. Resistor R123
iz the injection grid resistor. Resistor R127 and
capacitor C183 are the cathode bias resistor and
‘bypass capacitor, respectively. Capacitor €185,
in conjunction with resistor R128, forms the
sereen (pin 6) decoupler. Resistor K128 is the
voltage-dropping resistor for the screen erid.
Resistor R129 and capacitor C186 decouple the
plate cireunit. The plate supply voltage iz applied
through resistor R129 and the primary of T101.
The output signal voltage from the plate is con-
ducted through a shielded cable to the primary
of transformer T101 (where the plate eiyeuit

32

Figure 18, Intermediate sduer, sehomaetic diggram,

TMB54-i8

is tuned) and coupled to the i-f crystal filter
state,

43. High-Frequency Crystal Oscillator

The ht oscillator, V105, type G6AKS, is a
modified Pierce oscillator using 19 frequency-
controlling crystals, each so selected that when
its fundamental or harmonie signal is beat with
the signal voltage in the first mixer, V102, it
will produce in the mixer a usable output fre-
quency between 2.5 and 1.5 mc or 3.5 and 2.5
e on all tuning steps except steps 1, 2, and 3.
On tuning step 1, the h-f oscillator produces a
12-me signal for introduction to the first mixer,
V102, and an 8me signal for introduction to
the intermediate mixer, V103 (figs. 11 and 12).
The h-f oscillator, V105, is not used in tuning
steps 2 and 3, the signal on these steps bheing fed
directly from the r-f amplifier to the second
mixer, V106, through the variable i-f coils.

a. Tuning Step 1. Four-me crystal Y110 is
placed across the grid (pin 1) and in series with

AGO 32814
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Figure 19, Seeond miver and variable intermedivte frequency, schenmatic diagram.

coil L120 to the cathode (pin 7) of V105, With
the operating voltage applied, oscillations are
maintained by the in-phase feedback voltage
being produced across r-f choke L120 in the
oseillator tube cathode circuit. Capacitors C165
and C166 form the oscillator feedback network.
Capacitor C167 trims the total crystal cireuit to
32 upf for proper operation and frequency. Re-

sistor R115 is the oscillater grid resistor. Os-

cillator tube sereen voltage is obiained through

- voltage-dropping resistor R114, and the screen

erid is held at r-f ground potential by capacitor
C164. Resistor R117 is the plate voltage-drop-
ping resigtor for V105, Inductor 1121 is split-
tuned to provide second and third harmonic
voltages of the crystal fundamental for appli-= .
cation to intermediate mixer V103 and first
mixer V102, respectively, in the following man- . ~
ner: The plate current flow of V105 through: -
inductor Li21 (upper half of coil) containg
the fundamental and its harmonies. The tap.
on inductor L121 is held at r-f groun




by capacitor €163, but the plate current flow
through the upper half of the coil induces in the
Jower portion of the coil the fundamental and
all of its harmonics, The top portion of indue-
tor L121, fixed frimmer C161, and alinement
trimmer (162 form a paralicl-resonant circuit
tuned to the third harmonic {12 me} of erysial
Y110, The developed oscillator voltage is
coupled fo first mixer V102 by capacitor C136.
The Jower portion of inductor 1121, fixed trim-
mer (145, and alinement trimmer Ci44 form
a parallel-resonant circuit tuned to the second
harmonic (8 me) of erystal Y110, The oscillator
volinge developed Iz applied to infermediate
mixer V103 through capacitor €143,

b, Tuning Steps 4 Through 12. On tuning
steps 4 through 12, wafer switch 8108 back con-
tacts (fig. 42) provide the B4 voltage to V105
through plate load resistor 118, The h-f oscil-
lator plate circuit is not tuned and the funda-
mantal of the crystal frequency is taken from
the plate for injection into first mixer V102,
(mn these tuning steps, inductor LI121 ig not in
the oscillator plate cirewit. Refer to paragraph
4e for a listing of crystal frequencies used, and
the injection freguencies for funing sfeps 4
through 1Z.

e. Tuning Steps 18 Through $0. On tuning
steps 13 through 30, the basic ¢ireuit arrange-
ment of ervstal oscillator V105 remains the
same (fig. 20), but only the upper half of in-
ductor L121 is tuned to secure the desired har-

monic voltage for application fo first mixer
V102 (fig. 42). Capacitors C146 through C162
are switched by S1908 across the upper hali of
1,121 to form resomant circuits at the desired
harmonic frequencies.

44, Variable-Frequency Oscillator

The vfo unit is eomposed of an oscillator and
a buffer amplifier, electrically isclated and
shielded from the rest of the receiver by a
hermetically sealed metal case. The vio tunes
over the 2- to 3-me {requency spectrum. The
purpose of the buffer amplifier is te isolate the
ogeillator from varving load changes, amplify
the oscillator voltage, and provide to the oscll
later an in-phase feedback voltage fo sustain
oscillations. A voltage regulator fube V116 type
0A2 is shunted across the B+ line to the oscil-
lator plate to eliminate frequency drift caunsed
by plate voltage variations.

a. Oscillutor Vooi. Oscillator tube VOUI i5 a
tyvpe S8BAS, arranged in a circull similar to a
Hartley bui different from it in that the in-
nhase feedback voltage is obfained from the
amplifier tube V002 screen circuit through ca-
pacitor C008. The oscillator tank cireuit con-
sists of frimmer inductor 1002, permeability-
tuned induetor 1001, and tank capacitor 001
in parallel with temperature-compensating ca-
pacitors (002 and C003. The value of COO2 will
differ from receiver to receiver, the correct

o
TO FIRST MIXER ViO2 |o{o
TUNING STEPS | AND 4.%”_4

THROUGH 30 ONLY :

8

TO INTERMEDIATE
MIiXER VIO3 A

CTUNING STEP |
ONLY

T
Lizl T
T
1

NOTE
FOR CIRCUIT COMPONENTS OF OSCILLATGR
FOR TUNING STEPS 4 THROUGH 30, SEE
RECEIVER SCHEMATIC DIAGRAM, AND
PARAGRAPH 54

Figure 20, Crystal oseillator, tuning step 1 only, schemalic diagram.
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value being selected for a particular oscillator
by factory test. The oscillator is tuned by move-
ment of the iron core within the inductor L0O1
form. The powdered iron core, or slug, itra.
verses a lead screw which is rotated by the re-
ceiver tuning control. Inducfor 1001 is tapped
near the ground end and is connected through
eapacitor CO08 to the screen of VO0E, resulting
in some of the amplified oselilator v Glt age being
fed back to the inductor (L0O01) fo sustain os-
cillations. €004 and ROG1 are the grid capaci-
tor and rvesistor, respectively. The oscillator
tube is iriode-connected and obtaing its plate
voltage through plate load resistors BOOZ and
R003. The value of resistor RO02 determines
the amount of r-f voltage coupled fo amplifier
tube V02, The r-f vollage drop across resistor
R{02 is coupled to the control grid of V002
through capacitor CO0T and through capacitor
005 to the ground or cathode of VOOZ.

h. Buffer Amplifier V042, The buffer ampli-
fer isolates the oscillator from the load {V1086)
and provides a small feedback voltage to sus-
tain oscillations in the oseillator grid tank.
Tube V002, type 8BAS, is penfode-connected,
and obtains its drive from the oscillator voltage
developed across grid resistor R0O05. The am-
plifier v-f output voltage is developed across
plate load resistor RO06 and coupled to second
mixer V1086 (pin 1) through capacitor C0O09 and
a length of coaxial cable. The sereen grid (pin
§) of V002 is supplied with the correct poten-
tinl through voltage-dropping resistor ROOT.
Both the oscillator V001 and buffer amplifier
V002 plate circuits are decoupled from the
power supply by resistor RO04 and capacitor
C006,

¢. Voltage Regulation. Both the osecitlator and
huffer amplifier tubes seeure their plate and
sereen voliage from a regulated source. The
plate supply end of resistor R0O04 is connected
to voltage regulator tube V116, type OAZ, anode
{pins & and 1). The regulator tube is series-
connected with current-limiting resistor R181
across terminal 2 of power supply fiiter choke
L122 and ground.

45. Crystal Filter

A 500-%ke erystal, Y112, is used in a highly
selective crystal filter i-f circuit (fig. 22) to
enable the separation of the wanted signal from

AGO 3251A

the interfering signals. A phasing capacifor,
(188, is provided to shift the erystal rejection
slot {paralle! resonant freguency) g0 that un-
wanted signals can be eliminated. The SELEC-
TIVITY control, by selection of resistors, varies
the series resistance of the ervstal eirveuit, there-
by changing crystal @ and bandpass.

a. The secondary winding of transformer
T101, crvstal Y112, and phasing capacitor C1388
form a bridge. Capacitor CI87 {106 puf) s
shunted across crystal Y112 to bring the ery stal
holder capacitance up to the design Tactor
chosen by the manufacturers of thig receiver.
When phasing capacitor CI88 is adjusted to
pgual the total shunt capacitance presented by
the Y112 crvstal holder and 187, the follow-
ing cireuit conditions exist: An incoming 500-
ke signal develops equal and opposite signal
voltages across the halves of the secondary
winding of T101. The reactive drop across
(188 is equal to and opposite to the voltage de-
veloped across the crystal holder capacitance,
Since the erystal is at series resonance at 500
ke, its impedance is low and the voltage gen-
erated across the upper half of Ti01 is applied
through the low impedance {Y112) and across
transformer T102. The impedance of Y112
riges sharply for frequencies off resonance, re-
sulting in attenuation of a B00-kc carvier’s ex-
freme sidebands and adjacent signal freguen-
cies,

b. A variable control of the i-f bandpass is
obtained by the insertion of resistors in series
with the crystal civeuit. The SELECTIVITY
control provides a choiee of 5° of gelectivity or
bandpass. In position 0, the crystal is shorted
out and the selectivity is determined by the Q
of the L-C receiver circuity alone. In position
1, the selectivity of the circuit is lowest because
of the series insertion of the high impedance
represented by a parallel-resonant circuit con-

icé:ingr of T102 and its trimmer. In positions 2,
8, and 4, resistors R130, R131, and R132, re-
spectively, are switehed in series with Y112 to
r-f ground. Resistor R132, being the lowest in -
value, allows development of highest Q of Y1 1‘?.' b
and narrowest bandpass. o

¢, Capacitor €188 not only neutralizes: the_--
voltages passed by the crystal holder, but serves. .
to shift the rejection slot of the crystal: ﬁitel :
circuit. The crystal holder and crystal act s
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parallel resonant cireuit at frequencies slightly
higher than the series resonant frequency, and
PHASING capacitor (188 can be used to
change the effective capacitance of the crystal
cireuit.

46. Intermediate-Amplifier Stages

There are three i-f stages in Receiver R-388/
URR: V107, V108, and V109. Each stage uses
a BBAS miniature pentode. Tuning between
stages is done with permeability-tuned trans-

36

formers T102, T103, T104, and T105. The pur-
pose of the i-f stages is to amplify and to pro-
vide selectivity for the 500-ke intermediate fre-
guency before the audio note is separated in
the succeeding detector stage. An incoming sig-
nal is coupled to the first i-f section by permea-
bility-tuned inductor T10Z. The signal devel-
oped across T102 is applied to the control grid
(pin 1) of V107, through a grounded shield. The
grid voltage i8 developed across resistor R125.
Resistor R133, in conjunction with capacitor

AGG 32814
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Figawre 22, Crystal filter, schematic diagram.

U189, forms the grid ave decoupling unit. Op-
erating voltage for the sereen (pin 8) is taken
from the voltage divider consisting of resistors
Ri26 and R134. Capacitor €190 is the screen
bypass. The plate supply voltage is fed from
switch 5113 through load resistor R185, which,
in conjunction with eapacitor 191, also serves
to prevent interstage coupling. The outpuf from
the first mixer plate (pin 5) is coupled fo the
second mixer by permeability-tuned trans-
former T103, and applied to the control grid
{(pin 1) of the second i-f tube V108. Resistor
R136 and capacitor €193, form the grid ave de-
coupling, {Fixed bias in the form of an ave
voltage is applied to the grids of all the i-f tubes.
when this circuit is placed in operation by
switch 8115}, R137 is the voltage-dropping re-
sistor for the sereen. Capacitor C194 is the
screen bypass to ground. The plate supply volt-
age is fed through load resistor R138 and the
primary of transformer T108 to the plate (pin
5). Resistor R138 and capacitor €195 form the
plate decoupling circuit. The amplified signal
from the plate is coupled to the third i-f stage
through permeability-tuned transformer T104.
Capacitor C196 is shunted across the primary
and secondary of the transformer to increase
the transformer coupling and to give the proper

handwidth. A center tap on the transformer

secondary feeds the signal voltage to the grid
{pin 1) of the third i-f stage, V109. Fixed bias
voltage and an ave voltage is applied to the erid
threugh resistor R139. This resistor, with ca-
pacitor C197, also forms the decoupling net-
work for the grid circult. Capacitor CI198A ig
the cathode bypass. The plate supply voltage is
applied through decoupling resisior B142 and
the primary of transformer T105 to pin 5. Re-
sistor R141 drops the screen voltage. Capacitor
199 is the screen bvpass to ground. Resistor
R142 and capacitor €200 provide the plate de-
coupling. The output of V109 is coupled to the
detector by fransformer T105. Capacitor C201
connected from the transformer primary (ter-
minal 1) to the secondary (terminal 4), in-
creases the coupling and gives the proper band-
width.

47. Detector

The detector tube, V1104, iz 2 triode with

grid and plate tied together for diode operation = -~
(fig. 24). The i-f signal voltage across winding Lt

6-3 of T105 is applied across the diode plate -
and cathode. Rectification occurs on ’_che‘..’pb__éiéi_--
tive half eycle and the rectified current flows
through T105 secondary, terminals 6 'to 3, and
through the diode load resistors R150:and
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to ground and return to cathode. Capacitor
£202 iz the i-f filter capacitor. That portion of
the developed a-f voltage appearing across
R151 is applied fo limiter V1I2A and the fol-
lowing a-f stage. 1-f signal voltage for the ave
cireuit is faken from the detector plate and ap-
plied through capacitor C204 to ave tube V110B
cathode (fig. 25). The i-f output tube secures
its i-f signal from coupling to the detector dicde
plate through C226.

48. 1-F Quiput

The i-f output tube, V1118, tvpe 12A U7, func-
tions as a cathode follower to provide a low-
impedance i-f output at coaxial connector J104.
The i-f signal iz applied to the follower grid
from a voltage divider consisting of resistors
R177 and R178 which are in series with ca-
pacitor 226 between the delfector tube plate
and ground. Only that portion of the entire
drop appearing across BI78 of the divider is
utilized for follower grid voltage. Tube V1118
is operated clasg A, bias being secured from the
drop across cathode resistor R1T79. Resistor
R180 is the plate volfage-dropping resistor. Ca-
pacitor 0227 places the follower plale at signal
eround potential, The i-f signal voltage across
resistor B179 iz coupled to the IF QUTPUT
jack through capacitor C228. The i-f output
tube signal frequency is 500 ke and any con-

verber unit to which this output is coupled must
be capable of amplifying and rectifying this
signal for operation of teletypewriters.

49, AVC and AVYC Amplifier

The receiver ave system which feads a low-
impedance line, effectively eliminates blocking
on strong input signals and maintains steady
ocutpul signals over a wide range of input sig-
nal variations. Ave tube V110B produces the
control voltage for triode ave amplifier VI1iA
grid,

g, Ave Vi10E, The i-f signal voltage ig cou-
pled to ave tube V1108 through capacitor C204
and across resistor R145 (fig. 25, Ave tube
V1108 is a tricde which is diode-connected, The
application of i-f signal voltage between cathode
snd plate produces a rectified a-f current flow
throuzh R145. The a-f voltage is filtered before
application to the ave amplifier tube by resistor
El44 and C2058. The time constant of R144
awd {2058 iz approximately .08 szecond. The
ave voltage does not have instantancous effect
on input signals because the ave amplifier
V111 A has a d-c blas of approximately —8 volts
on its grid, which makes this a delaved ave sys-
tem.

B, Awe Amplifier V1114, The ave circuit
works only when AVC switeh, 8115, is in the
ON position. Switeh 5115 completes tube V1114

E
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plate eircuit. The complete grid eircuit of tube
V111A, grid to cathode, consists of series-con-
nected resistors R171, R144, R145, R164, and
cathode resistor R168. Resistor R164 Is part
of the power supply voltage divider and fixes
the operating bias of VII1A (-9 volts). The
plate voltage for tube VI11A is secured from
another divider consisting of resistors R147,
R148, and R149. The plate (pin 1) of tube
V111A is connected through plate load resistor
R146 fo a tap between R147 and R148. Poten-
tial at this point is more positive than the cath-
ode divider tap, resulting in application of a
positive voltage to tube VI11A plate. When the
roctified and filtered carrier ({(ave voltage)
across capacitor C205B exceeds the grid d-c
hias {—9 volts). the ave amplitier tube con-
ducts. The plate current flow through resistor
R146 produces an ave voltage in proportion to
the strength of the input gignal. The ave line

AVC
12ZAXT
FROM yy  VIIOB ~53Y
i | -
Ri44
PINS ?{%34““”"3 470K

2 Ri45

AVC AND BIAS

o : cagsa '
- ook Y l
]

is connected to the negafive side of resistor’
R146. Degenerative feedback is used with re-
sistor R167 and capacitor C208 connected be-
tween plate and grid to prevent the ave ampli-
fier tube V111A from responding to low audio
{frequencies.

e. Monual Gain Control. When the AVC
switch, S115, is in the OFF position, the ave
amplifier plate circuit is open, resistor R146
ic shorted by the switch, and a manually con-
trotlable bias is applied to the low-impedance
ave line. The ave line is connected between re-
sistors R146 and RF GAIN resistor R148,
which with resistor R149 are series-connected
as a voltage divider from the power trans-
former T108 h.v winding center tap to ground.
The RF GAIN control provides manual control
of receiver gain. Tubes controlled by the ave
and manual voltage are V101, V107, V103, and
V109,

AVC AMPL
12407 A—F POWER AMPL
VIHA 5AQ5
; Vi3
. '
2 L
Ri7! 1
120K 3
-44y
e
! RISS ==c215
2290 20UF
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Figure 25, Ave und eve amplifier stages, schemotic dingram.
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50. Noise Limiter and A-F Amplifier

a. Noise Limiter V1124, Signal input for the
noige limiter tube, V112A, type 12AX7, is taken
from the detector load resistor consisting of
R150 and B151. The drop across resistor R151
furnishes the required a-f voltage. The noise
limiter tube acis as a series conductor of the
audio voltage between detector and a-f ampli-
fer during non-noise periods. When the noise
peaks occur, the limiter tube does not conduct
and the a-f voltage does not veach the a-f ampli-
fler.

{1) Resistor R152 and capacitor C205C
are series-cotmected from the negative
side of R150 to ground. Resistor R153
35 connected from the junction of R152
and C205C to the cathode of noise lim-
iter tubes V112A. The time constant
of R152 and (205C is such that all a-f
is filtered and a steady negative bias
applied to the cathode of V112A. The
values of R152 and C205C are sufli-
cient so that variations in af appear-
ing across R150 and R151 do not affect
the negative bias on the cathode of
V112A. The cathode is kept at the po-
tential of the negative end of R150.

{2} The plate of the limiter tube is con-
nected %o the junction of resistors
R150 and R151. The potential at this
point, and eonsequently the limiter
plate potential, is more positive than
the Himiter cathode potential, and the
tube conducts at the frequency at
which the a-f voltage drop across R151
varies.

£3) On noise peaks, the voltage drop
across R151 hits a simultaneous peak,
which results in a large negative po-
tential being applied to the limiter
plate. Since R152 and C205C have a
relatively large time constant (.047
second) a slow change in potential
oceurs at the limiter cathode. This
condition allow the limiter plate to at-
tain & more negative potential than
the eathode and the limiter tube
ceases to conduct. As soon as the noise
peaks diminish, the Hmiter tube con-
ducts, and the audio is transferred to

the a-f amplifier through {209 and
across AUDIO GAIN resistor R1564.

b, A-F Voltage Amplifier V1128, A-f voltage
amplifier V1128, type 12AX7, is operated class
A and has cathode degeneration and control-
able a-f gain. The a-T signal from the limiter
stage is coupled to the amplifier through capaci-
tor 209 and applied across the AUDIO GAIN
resistor R154. The required amount of a-f drive
is taken from R154, between slider arm and
ground, and applied to the grid of V112B. Cath-
ode bing voltage is developed across cathode re-
sistor R155. The output a-f voltage iz developed
across plate load resistor R156 and coupled to
the a-f power amplifier through capacitor C211.

e, A-F Power Amplifier Vi13. The a-f power
amplifier V113 uses a tube type 6AQ5. The out-
put of the a-f voltage amplifier, V1128, is ap-
plied across the grid resistor R157 of V113. The
d-c grid bias is developed across resistor R166,
a part of the power supply voltage divider ¢on-
gisting of resistors R164, R165, and R166 {(fig.
25), and applied to V113 grid through resistor
R157. Tube V113 output is developed across
the primary of output transformer T107, in-
duced in the tapped secondary winding, and
applied from the appropriate portion of the
secondary to either the PHONES or SPEAKER
jack. Located at the vear of the receiver is a
ferminal strip labeled G, 4, and 600, to which
external audio reproducing units can be con-
nected. The SPHRAKER and PHONES jacks
are connected across the 800-ohm winding of
the transformer. Sereen voltage for V113 is
obtained by conneection to terminal 2 of filter
choke L123 (fig. 42). Plate voltage for V113
ig obtained by connecting the plate return side
of the primary winding of T107 to terminal 2
of &lter choke L122. Capacitor C212 connected
between plate of V113 and terminal 2 of trans-
former E107 discriminates against the higher
audio frequencies fo equalize audio outpat.

51. Beat-Frequency Oscillator

The beat-frequency oscillator uses a fype
6B A6 pentode tube, V114, in a Hartley circuit.
The ascillator inductor, tuning capacitors, grid -
capacitor, and grid resistor are all contained =
in transformer T106 shield can. Connections .
from the packaged elements to their ex‘eerm{ig_E
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~cireunit are made from terminals 1, 5, and 2 of
T106 (fig. 27). ' _

¢. The grid, cathode, and sereen elements of
tube V114 serve as a triode oscillator and out-
put is taken from the plate through its coupling
in the eleetron stream. The tank inductance in
T106 is tapped and connected to V114 cathode
for feedback path, screen to cathode. The BFO
PITCH capacitor is in the T106 can and has
an extension shaft to the front panel for con-
trol of beat frequency. The bfe ouiput is fed
to the detector V110A plate through capacitor
C206,

h. The screen voltage for V114 is obtained
through voltage-dropping resisior R160. The
bfo tube plate load resistor is R161, and both
R160 and R161 have their common plate return
sides decoupled from the rest of the receiver
by capacitor €210 and resistor R162. The BFO
gwitch, 8112, controls the screen voltage applied
to V114 and consequently the operation of the
bfo stage. When BYFQ switch, 8112, is in the
OFF poesition, the screen element is grounded
through the switch contacts and screen voltage
ig remeved from the tube. Capacitor 218 is
fhe screen r-f bypass,

S
v e

52. Calibration Oscillator

The receiver bag a 100-ke calibration oscilla-
tor which has usable harmonic output voltages
up to 30.5 me. The output of the oscillator is
applied to r-f amplifier V101 grid o provide
check poinis af every 100 ke throughoui the
tuning range of the receiver for calibration
DUrposes,

a. Tube V104, type 6BA6G is arranged in a
Pierce circuit and uses a 100-ke erystal in place
of the conventional tank circuit of coil and
capacitor. Tube V104 is a pentode and the
control grid, sereen, and eathode are used as
a triode oscillator. The oscillator ocutput is
coupled through the electron stream to the plate
and then through coupling ecapacitor C173, a
shielded lead, and another coupling capacitor
C111 to the control grid {pin 1) of the »-f
amplifier, V101 (fig, 42).

b, Crystal Y111 is connected between V104
control and screen grids to serve as the tank
circuit of the Pierce oscillator (a version of
the Ultraudion oscillatory. The feedback voli-
age Lo susiain oscillations is developed across
C168, which with capacitor €224 forms a volt-
age-dividing network effectively vroviding an
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Figure 27, Beat-frequency oseillator, sehematic dingram.
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electrical ground or tap for the tank circuit.
Capacitor (224 iz a variable pane! control
(CAL.) and is used to adjust the oscillator fre-
quency to exactly 100 ke by zero heating the
harmonic vollage output against a source of
standard frequency transmissions such as are
radiated from WWV.

¢. The calibration oscillator component func-
tions are as follows: rvesizstor R118 is the grid
resistor, resistor R119 is the cathode bias re-
sistor, and (170 is the cathode bypass eapaci-
tor. Sereen and plate voltage for V104 are ob-
tained through voltage-dropping resistors R120
and R121, respectively, Capacitor C171 is the
screen r-f bypass. The return side of R120 and
R121 have a common decoupling unit consisting
of capacitor C172 and resistor R122.

d. The CALIBRATE awitch, 8118, completes
the cathode circuit for V104. When S118 is at
the OFF position, the cathode is open and the
oxcillator 1s inoperative.

53. Power Supply
The receiver power supply (figs. 29 and 42)

i a full-wave circuit using a rectifier tube V115,
type 5V4. The supply can be operated from a

115-volt, 45- to 70-cycle source and has provi-
siong for 280-volt operation,

a. The power transformer T108 has two pri-
mary windings parallel-connected for 110-volt
operation, which can be connected in series for
250-volt operation. Fuse F101 protects the T108
primary winding and switch 5113 compleies
the T108 primary circuif in the STANDBY and
ON vositions. Switch 81138, when in the ON po-
sition, also completes the B+ circuits to the i-f
amplifier tubes, V107, V108, and V109, Trans-
former T108 has three zecondary windings;
h-v winding 11-10-9 supplies the necessary po-
tential for rectifier tube V115 plates; winding
5-6 supplies filament voltage for tube V115;
and winding 7-8 supplies 6.3 volts ac for the
receiver tube filaments.

h. The a-¢ plate voliage is applied to V115
{pins 4 and 6) and the rectified output is taken
from the filament (pin 8). The filler section of
the supply consists of input choke L122 fol-
lowed by a pi-section consisting of choke 1123
and filter capacitors C217TA and C2178.

¢, Voltage for the vfo unit and the a-f power
tube, V115, is taken from the junction of chokes
1,122 and L123. The vfo unit voltage is regu-
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lated by current limiting resistor R181 and volt-
age regulator tube V116 type OA2. Voltage for
the remaining receiver circuits is taken from
the output side of the supply, terminal 2 of
choke 1125, and supplied through the ON posi-
tion contact of 3113 and relay K101 contacts.

54. Input-Output Meter

A 0- to 1I-ma meter mounted at the upper
right side of the receiver panel functions as a
tuning meter and an output meter. The meter
iz calibrated in 20-, 40-, 80-, 70-, and 100-db
input signal levels and —310 to +6 db audio
cutput level (6 mw reference). INPUT-OUT-
PUT METER switch 3117, a momentary spring
return toggle switch, is provided to change the
meter connections.

a. Input Meter, When the INPUT-OQUTPUT
METER switch 8117 is in its normal position
{INPUT}, the meter circuit is arranged as an
S meter, as shown in fizure 23, The i-f ampli-
fier tube V107 and V108 screen voltage dividers
have their return through resistor R170. Be-
sigtor R170, meter M101, and resistor R163 are
series-connected across i-f amplifier tube V109
ecathode bias resistor R140. R149 is variable
and is used as a METER ZERO resistor. With
no signal input to the receiver, the voltage drops
across R163 and R1T0 are equal and opposife
in potential and no current fows through the
meter. When the input signal increases, the ave

VOLTAGE
REGULATOR

voltage fed back {o the grid cireuit of V107 and
V108 increases with a resultani decrease in
sereen eurrent of these tubes, The voltage drop
across R170 in the reburn side of V107 and V108
screen voliage dividers Increases, a voltage un-
balance occurs across R170, M101, and K163,
and current proportional to the signal strength
flows through the meter,

b, Gutput Meter. When the INPUT-QOUTPUT
METER switch, 3117, is in the QOUTPUT posi-
tion, meter M101 measures the audie output
level of the receiver (fig. 26). Voltage-dropping
resisfor R178 and rectifier unit CR101 ave in
series across the 600-ohm output transformer
T107 secondary winding., The rectified voltage
is developed across reetifier CR101 load re-
sistor R182. The rectified cutput level iz indi-
cated by M101 connected across resistor Ri82.

55. Band Switching

The band switching iz done by rotary
switches 1 to 11. These are ganged, wafer tvpe
switches that respond to the BAND CHANGE
knob by a system of gear trains. The gear frains
are arranged so that the correct switch com-
binations are selected to cut in the appropriate
tuning components. Table Il illusirates the
funciions of each switch for rough tuning on
each band. For further information concern-
ing the mechanical aspects of funing, refer {0
paragraphs 56-59 and figures 30 and 31,
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56. General Description

The receiver is tuned by the movement of
nowdered iron cores {(permeability tuning) in
the rf, variable if, and vfo coils. Movement of
the cores is controlled by cams (except for vio
¢oils) which are turned through gearing by the
KILOCYCLES and MEGACYCLES dial knob
on the front panel. Band changing is accom-
plished by turning the »-f, i-f, and crystal
gswitches through gearing from the BAND
CHANGE knob. In addition, the BAND
CHANGE knob moves the cores in the r-f coils
through successive 1l-mic increments (using the
same cams as are used for tuning). Details of
the functioning of these mechanisms, and the
means of frequency indication are given in the
following paragraphs of this section (figs. 30
and 42).

57. Tuning Mechanisms

The 1-f and r-T racks are positioned by their
cams through the gearing of shafts A, B, C, D,
and E, from the KILOCYCLES dial knob. Shaft
A is turned directly by the knob and is limited to
14 revolutions by the 10-turn =top mounted on
the shaft. Each revolution corresponds to 100
ke Bhaft A also turns a lead serew in the vio
whieh positions the core of coil LOO1 (fig. 42).
Shaft B makes only one-tenth of a turn for each
turn of shaft A, and thus can make only one
complete revolution because A is limited to 10
turns.

. I-F Roek. Shaft E is geared to shaft B
through the 74-tooth gear and the detent gear,
hoth of which act as idlers. Shaft E makes al-
mast a full turn, and thus lifts the i-f rack from
the lowest to the highest position during the
complete turn of shaft B.

b, B-F Racks. Shaft D is geaved to shaft B
through shaft C, and the 16- and 41-tooth gears
{fig. 30). The gearing ratio (48 to 48) is such
that shaft C turns exactly as much as shaft B.
The 43-tooth gear serves as an idler gear to
transmit meotion and change the direction of
motion. Shaft 1 makes four-thirty-fifths of a
turn for the complete turn of shaft B. Since
only a half-turn of the heart-shaped cams is

LU AGO 326314
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required to lift the r-f racks from their lowesi
fo their highest positions, and since somewhat
less than the full travel is used, this four-thirty-
fifths of a turn corresponds fo exactly one-
fourth of the full movement for the 4- to 7T-me
rack. That ig, it corresponds to a l.-mc move-
ment. The cam for the 8 to 15-me rack turns
only half as far as the first cam and, therefore,
lifts the 8- to 15-mc rack only one-eighth of the
tull rack movement, or also I me, for the same
full turn of shaft C. Similarly, the cam for the
18- to 30-me rack turns only half as far as the
cam for the 8- to 15-me rack and therefore Hifts
the 16- to 30-me rack only one-sixteenth of the
full rack movement, or 1 me, for a full turn of
shaft €. Thus, regardless of which set of coils
may be connected in the cireuit, that is, what-
ever funing step the receiver ig set to, the turn-
ing of shaft C one full turn always corresponds
to an r-f rack movement proportional to 1 me.
Turns less than a full turn are also in exact pro-
portion.

58. Band Change Mechanisms

a. B-F Ruacks. The cams for the r-f racks are
turned for band changing purposes by means
of shaft D, shaft C, and the two setz of sun
and planet gears which are used for tuning.
However, shaft B does not turn; instead, the
planet gears are caused to welk around the sun
gears by tarning the spider gear in whieh the
shaft of the planet gears is mounted. The spider
gear is turned, through an idler, by the 85-tcoth
rear on the shaft of the BAND CHANGE knob.
Every half-turn of the BAND CHANGE knob
causes the spider gear to turn one-half revolu-
tion. This makes the planet gears wall halfway
around their respective sun gears. As both
nlanet gears are fixed {o the same shaft, and as
the 50-tooth sun gear does not turn when the
KILOCYCLES dial knob is stationary, the 30-

tooth sun gear is thereby caused to rotate ex- .

actly one full turn for each half turn of the

spider gear. Shaft C is thus rotated one full
turn (the same as if shaft B had been turned a -0

full turn) and the cams for the r-f racks are

moved precisely the right amount for 1 HICTO i

summarize, shaft C can be turned by eit’kéi"_tbé‘
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BAND CHANGE knob and the spider gear or
by the KILOCYCLES dial knob and shaft B.

b, Detent. In order to insure that the BAND
CHANGE knob is turned only in half-revolu-
tion steps, a ball detent is provided between the
30-tooth sun gear (which makes one full turn
per half turn of the knob) and the detent gear,
{Note that the detent gear cannot turn when
the KILOCYCLERS dial knob is stationary).

e. [-F Roeks. Note that turning the BAND
CHANGE knob does not affect the position of
shaft E and variable i-f rack. Shaft ¥ furns
oniy when the defent gear is turned, and the
detent gear can be turned only through shaft B
and the KILOCYCLES dial knob. Thus band
changing does not affect the tuning of the i-f
coils.

d. B-F Switches. R-f switeches 8101 through
8107 are 1B-position rotary switches of which
only the first 16 positions are used. Of the 16
operative positions, one each is used for tuning
steps 1 through 15, while the sixteenth position
is used for all 15 remaining tuning steps. The
position of the r-f switches is controlled by the
BAND CHANGE knob through the 16- and 144-
tooth gears, each haif-turn of the knob causing
a one-position shift of the switches until posi-
tion 16 is reached. To prevent further turning
of the BAND CHANGE knob from moving the
switches beyond position 186, an overtravel cou-
pler is interposed between the 144-tooth gear
and the swiiches. The coupler permits the knob
and associated gears to be turned beyvond tun-
ing step 16, to tuning step 30, and at the same
time leaves the switches stationary at position
16. The coupler is driven by the detented ball
held between it and the 144-tooth gear. The
coupler thus follows the gear to each of the first
15 positions until, at position 16, the pin on the
periphery of the coupler is arrested by the sta-
tionary stop pin, making only the gear free to
move to the higher positions. When returning
to the lower numbered tuning steps, the pin on
the gear again engages the pin on the coupler
at position 16, so that the gear can drive the
coupler and switches to the lower tuning step
pogitions.

. AGO 32614

g. Crystal Switches. The crystal switches
5108 and S10% are 18-position switches, of
which only the first 16 positions are used, and
are operated so that each position is used for
two tuning steps. The switches are turned by
the BAND CHANGE knob through the Geneva
wheel and shafts H and I. The Geneva wheel
makes one-sixth of 2 turn each time it is en-
gaged by the drive pin on the 85-tooth gear at-
tached to the shaft of the BAND CHANGE
knob. Since thig oceurs only once each full turn
of the knob, and since each half-turn of the
knob equals a l-me¢ tuning step change, the
switches are turned one position only once
every fwo tuning steps.

Fo I-F Switches. I-f switches 8110 and 8111
are rotary switches, having two pogitions, with
every other position electrically the same. These
switches are turned one position for each half-
turn of the BAND CHANGE kneb, by means
of shafts G and K.

59. Frequency Indication

The tuned frequency of the receiver is shown
on two dials which must be read in combina-
tion. The KILOCYCLES dial which shows the
units and tens figures of the frequency in kilo-
eveles ig furned directly by the tuning knob on
the end of shaft A. The hundreds and thousands
figures of the frequency in kilocycles are located
on a slide rule type scale on the MEGACYCLES
dial drum and are actually marked in decimal
and unit megaecyecles. The pointer which indi-
cated these figures is moved by a cable and
puiley on shaft B which is turned by the main
tuning knob. The scales on the MEGACYCLES
dial drum extend over a range of 1 mc only and
30 scales are thus needed to cover the full fre-
gueney range of the receiver. The proper scale
on the drum ig turned into viewing position by
means of a cord and pullevs which are turned
by the BAND CHANGE knob, each half-turn
of the knob causing another scale to come info .
view. .
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note. Thiz chapter containg information for field maintenance personnel, The amount of repair that ean be per-
formed by units having field and depot maintenance responsibility is limited only by the tools and test equipment

available, and by the skill of the repaivman.

Section I. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Warning: Be exfremely carveful when servicing the receiver; dangerous high voliages are
present. When checking voltages, use probes that are completely insulated except for the tip.
Observe polarities to protect the meter. Take no continuity readings unless the receiver power

is removed. Discharge capacitors before checking.

60. Trouble-Shooting Procedures

e, The first step in servicing a set is to at-
tempt to sectionalize the fault. Sectionalizing
means tracing the fault to the major component,
circuit, or stage in the receiver responsible for
abnormal operation of the set. The second step
is to localize the fault. Loealization means trac-
ing the fault to the defective part responsible
for the abnormal condition. Some troubles such
as burned-out resistors, r-f arcing, and shorted
transformers can be located by sight, smell, or
hearing. The majority of faulis must, however,
be loealized by checking the voliage and re-
sistance,

b. The tests listed below ald in izolating the
source of trouble., To be effective, the procedure
should be Tollowed in the order given. Remem-
ber that servicing procedure should cause no
further damage to the receiver. The service
procedure is summarized as follows:

(1} Visual inspection. The purpose of vis-
ual inspection is to locate any visible
trouble. This is best done by using a
strong Heght or a flashlight in aveas of
shadow. Through this inspection alone
the repairman may frequently dis-
cover the trouble or determine the
stage in which the trouble lies. This
ingpection is valuable in avoiding ad-
ditional damage to the receiver that

AGOD 22614

(2)

(4)

(5)

might otherwise oceur as a result of
improper servicing, and in forestall-
ing future failures.

Input resistance measurements. These
measurements prevent further dam-
age to the receiver from possible short
cireuits. Since this test gives an indi-
cation of the condition of the filfer cir-
cuits, ity function can be considered as
being more than preventive,
Operational " tests. The operational
test is important because it freguently
indicates the general location of the
trouble. In many instances the infor-
mation gained will determine the ex-
act nature of the fault. In order to
utilize this information fuily all symp-
toms must be interpreted in relation to
one ancther,

Trouble-shooting chart. The trouble
symptoms listed in this chart aid in
localizing trouble.

Signal substitution. The principal ad-
vantage of the signal substitution
method 15 that it usually enables the
repairman to iocalize the trouble ac-
curately and guickly to a given stage
when the general location of the trou-
ble is not immediately apparent from
other tests. ' .
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(6) Stage guwin charts. These charts can
he used to localize obscure, hard-to-
find troubles and should be referred to
only after having eshausted other
means,

(T} Intermittents. In ali these tests, the
possibility of intermittents should not
be overlooked. If present, this type of
troubie often may be made to appear
by tapping or jarring the set. It is
possible that the trouble is not in the
receiver itself but in the installation,
or the trouble may be caused by exter-
nal conditions. In this event, check
the installation, if possible.

61. Trouble-Shooting Data

Take advantage of the material supplied in
this manual. It will help in the rapid loesation of
faults. Consult the following trouble-shooting
data:

Figr. No. Deseription

42 : Radio Reeeiver R-538/T RE, schematic dia-
gram.

32 Tube socket veltage and resistance chart.

33 Radio Receiver R-383/URR, top view.

34  Radiv Receiver R-388%/URR, bottom view
compartmented.

35 Bottom view of chassis, compariment 1,

capaeitors.

37 Bottom view of chassis, compartment 2.
a8 Bottom view of chassis, compartment 3.
5 Radio Receiver R-388/URR, rear view.
36 Bottom view of chassis, eompartment 1.

62. Test Equipment Required for Trouble
Shooting

The test equipment reguired for trouble-

shooting Radio Receiver B-388/URR is listed

helow, The technical manuals associated with

Tast equipment Publication

Signal Generator TS 497A/URR
{range 2 to 400 me).
Audio Oseillator TS-382A /U
Tube Tester 1-177 and I-177-
Frequency Meter Set SCR~211-(7)
{(range 125 ke to 20 me).
Frequency Meter TS-174B/U
Electronic Multimeter TS-505/U
Ballantine VIV M Model No. 300
Multimeter T8-352/T7
Output Meter TS-555A /1

TM 11-5030

TO 16-35T8582-2
TM 11-2627
TH 11-308

54

63. General Precautions

Careless replacement of parts can cause addi-
tional troubles, Observe the following points.

@. Before a part is unsoldered, note the posi-
tion of the leads. If a part, such as a trans-
former, has many faps, tag each lead for cor-
rect identification,

b. Be careful not to damage other leads by
pulling or pushing them out of the way.

¢. Do not allow drops of solder to fall into the
set as they may cause shorts, If possible, place
strip of cardboard beneath part to be soldered
to cateh drippings. Be sure iron iz hot, clean,
and tinned.

d. A carelessty soldered connection may cre-
ate a new fault and is extremely difficult to jo-
cate,

¢. When a part is replaced in the v.f or i-f
circuit, it must be placed exactly as the original
one was. A part which has the same eleefrical
value, because of a difference in physical size,
may causge frouble in the higher-frequency cir-
euits, where slight resisiance and capacitance
changes can cause erratic operation. (Give par-
ticular attention to proper grounding when re-
placing a part. Use the same ground as in the
original wiring. Burnish or scrape the ground
area before attaching wire. Failure to ohserve
these precautions may result in decreased gain
or, poseibly, in oscillation of the cireuit.

64. Checking Filaments and B-- Circuits
for Shorts

#. The flaments operate at 6.3 volts a-¢ from
a 1-v {Jow-voltage) winding on the secondary
of power transformer T108. A short in the fila-
ment cireuit would hardly cause damage fo the
filaments, unless of course, a short cireuit oc-
curred across the h-v and v windings of trans-
former T108. Before applying power, check
the taps on the fransformer. Visual inspection
of the miniature tubes with the power furned
on should show whether each iz lighted. A con-
tinuity check of the filament pins of the tube
will determine if the tube iz af fault; otherwize,
check the filament contact at the sockets for
shorts.

b. Before applying power to a set known to
be defective, it is advisable to check the B-+
line for shortz. Be sure the power is removed

AGO 3514,
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before checking for a short. The preferable
check is to replace the plug-in filter can. A re-
sistance reading at the terminals of filter choke
L122 should read approximately 100 ohms. A
resistance reading at the terminals of output
filter choke L1123 should read approximately 300
chms. If the output filter choke reading is ap-
preciably less than 300 ohms, remove flter
capacitor unit C217 connections and check ping
for breakdown before replacing fiiter choke.

¢. Refer fo tube socket resistance and voltage
chart (fig. 32}. With power removed, check

resistances at pins against reading as outlined.
Apply power and check voltages.

65. Operational Test

@. For rapid orientation with the operation
of the receiver and for ready reference to the
logical and usual sourees of trouble, refer to the
equipment performance checklist {par. 36).

. Use of the receiver meter in either the in-
put and output wosition with the ave off may
be helpful in determining whether the trouble
is located before the detector stage or follow-
ing if.
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66. Trouble-Shooting Chart

The following chart is :'uapéieé as an aéd in
locating trouble in the receiver. This chart lis
the ;‘;‘}’HEDLQQ’E which the repairman beem es,
either visually or audibly, while making a few
simpig te sé:,s The chart also indicates how to
loealize the trouble guickly to the various stages.
The signal substitution tests (par. 68) then

52

BENEATH CIBE
RiE7 RIZE. HIEY

T B52-38

chassis, compariment 3.

can be used to supplement this procedure and
to (iea‘fer rine the defective stage. Once the trou-
ble is localized to a stage or circuit, a tube check
and voltage and resistance measurement of this
stage or cireuit should ordinarily be sufficient
to isolate the defective part. Normal voltage
and resistance measurements are given in fig-
ure 32.
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Symptom i Probable trouble
i

LLOFF-8TANDBY-ON switeh at Noline power.
ON position. Receiver inoper- | Blown fuse,
ative, dial lamps do not light. !

or where cord enters set.

Crack in fuseholder or holder lead:
diseonnected.

2. No receiver oputput with RF  Trouble lies in stages after second
GAIN and AUDIO GAIN set intermediate frequency.
at 10, Signal input indicated!
by meter with switeh in IN-
PUT position.  No  output
from receiver,

4. Receiver  inoperative.  Metey | Heetifier tube V115 defective, chokes
does not vespond as recelver s L1Z2 and L1283 apen, filter capacitor
is tuned. Dial lamps light. plug-in unit €217 shoried,

Defect exists  between  antenna ter-

[ ominal and detector stage Vi10.

P Trouble may occur in the switehine
Try tuning en each bhand to deter
mine whether the entire set is in-|
operative, one particular band, or’
rariable -1 switches 8110 and Si11.

With CALIBRATE and BFQ switches

Break in a-¢ cord, usuaily at plug end : Checl

Caorreation

Checl power source,
| Replace fuse. If replaced fuse blows,
cheek filter capacitor plog-in unit
217,
< cord for continuity, banding cord
| every few inches while watching chm-
- meter for needle deflections,
Check fuseholder and leads. AMake ve-
© pairs,

Cheels tubes V109, V110, V111, Viig,
and V113,

Cheek  transformers T194, T105, and
TL07 for apen eircuits,

Cheek ecapacitors €211 and €209 by re-
placing with capacitor of equal value.

Check resistances R152 and R1

Check AUDIO GAIN control R15

eyt

Replace tube and/ or chokes.
i Beplace filter capacitor unit,

continuity, primary and secondary of
transformers T105, T104, T103, T102,
Ti01.

Cheek continuity of L1186, L117, L1318,
and L1198 with the BAND CHANOE
switeh on the odd and even tuning

wtops,

‘Refer to mechanical frouble-shooting

data (par. 67).

Check tubes V101 through Vidy., Cheek

ON and the main tuning dial turned
through 100 ke, and oscillatory note
is heard at the output of the ve-
ceiver. :

4. A-m signals recelved but no c-w | Bfo defective.
apparent at cutput with BFQ
switch ON and the set tuned
to a e-w station,

H.With CALIBRATE switch ON,: Calibration oscillator idefective,
and recelver tuned to WWYV ,
no oscillatory note is heard at:
cuipui.

6. Reception weak., With no signal | Poor antenna hookwup matehing,
tuned in, rushing noise iz notg
apparent at output, when |
AUDIO GAIN and BRF GAIN : Weak tubes particularly the rectifier,
controls are rotated through{ Vila,
maximum. CRYSTAL FIL-.
TER switch at 0 position.

Antenna velay K101 defective. Repalr
or replace,

Replace tube V114,

Check bfo coupling capacitor C208,

Cheek socket resistances and veltages
against figure 332,

Check T106 unit.

Check tube V184,

Check eapacitor €111 and C173.

Check switech S1I8.

Cheek  voltages and  resistances at
socket of V104 against figure 32.

Check plug-in crystal Y111,

Tighten antenna connections. Cheek
for grounds. Adjust ANT. TRIM
controi. ) S

Check tubes. If receiver has been oper-..:
ated constantly over a long period;
replace entire tube sef: o




Symptom Probable trouble

7 With a station tuned in, receiver | Low plate or grid voltage caused by
output is low. Meter appears
sluggish. return cireuits.

Receiver not properly alined.
Open grid resistor in audio stage V113

2, Reception distorted.

Incorrect grid biases.

¢ Poor ouiput impedance mateh,

| Iinproper operating potentials,

{ Leaky sereen bypass and plate dec 08

pling capacitors,
| ],2)(} ke heterodyne.

iSt.r(mg sienal with AVC control at

OrE,

%}i“;,mii;,\-“ RF GAIN and AUDIO GAIN
controls,

5. Noise and fading signals,

. Swinging antenna.
|

16, Hum at output.

128,
Defective filter capacitor unit G217,

11, Entermittent noise, Diefective tube, resistor, or capacitor.

12. Whistle or howl in receiver. Defective tube, poor shielding Aud
grounding. :

&7. Mechanical Trouble-Shooting Data
Failure of the receiver to operate properly
often may be caused by mechanical faults. Some

64

shorted capacitor in plate or screen |

CTune to

! Short turns in fiter chokes L122 and |

Jorrection

Check voltages and resistances at sock-

ets against figure 32.

Lhedimo ay outlined in paragraphs 30—
H i

HE R

“heek voltages and resistances at soek-
ots against figure 32

(}’}(,(.ix terminal 10 (h-v winding center
tap) on secondary of power trans-
farmer T108 for high-resistance con-
nection, Repair, Check grid voltages
against chart number with AVC con-
irol at OFF. RF GAIN control Ri48
open or shorted.

Check secondary taps of transformer

T167 and speaker connections.

| Check fube vollages against chart num-

het,

Check filter chokes T122 and L3238 for
shorted turns, and flter :apacitor
(9217 for excessive leakage.

Replace bypass capacitors with good ca-
paciters of equal value.

Adjust L124 (par. 943,

| Cheek grid return registors in riNers.

[ Beduce BF GAIN control, 148 selbing.

station., First short AUDIO
GAIN, then short RF GAIN eontrol.
If signals become stable under either
one of these procedures, or noise is
produced, a defective control s indi-
sated and should be replaced.

Reduce sag in antenna, Tighten con-
nections.
Check resistance of chokes 1122 160

phms; L1323, 300 ohms.

Replace plug in unit.

‘ﬂ ith an insulated probe, gently tap and
slightly move ail tubes, resistors, ca-
pacitors, and { soldered connections i
locate loose eclements in tubes or
faulty connections,

Check tubes. Shunt bypass capacitors
with capacitors of equal value to to.
cate open unit.

of the more probable mechanical sources of
trouble are listed in the following table. See
paragraphs 74-79 for repair instructions.
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Symptom

Frobable trouble

Correction

1. No detenting of bands takes place
when BAND CHANGE knob is
turned.

2.BAND CHANGE knob turns only
one revolution, and then jams,

3. Receiver will not tune on some or all
{frequencies.

4. Farning BAND CHANGE knob

Ball and detent-spring assembly {(on
shaft C, fig. 30) bent or hroken,

Centering spring for f(Geneva wheel

loose, bent, or broken,

Cam rider for r-f slug rack or i-£ siug‘
rack stuck because of broken spring
or dirty guide.

Overtravel coupler out of alinement.

Repair or replace detent-spring as-
sembly.

rli(fhten, repair or replace spring.

Clean and replace parts as re-
quired.

Realine band-change mechanism.

causes wrong bands to be tuned in.

KILOCYCLES dial knoh.

6. Band indicator drum does not turn, | Broken drum-drive cord.
- Broken pointer cord,

7. Dial pointer does not move.

5. Too much backlash cccurs when re-| Broken lnading cord hetween shafiz B Replace loading cord.
versing direction of funing with and B (fig. 3

. Replace cord.
Replace cord.

68. Signal Substitution Notes

a. Signal substitufion requires a source of
audio, i-f, and r-f signals. See paragraph 62 for
a listing of suitable test equipment.

b. In addition, a headset or permanent mag-
net speaker is necessary. '

¢. A tube tester and voliohmmeter are needed
also to isolate the defective part after the faulty
stage has been indicated by signal substitution.

d. In the test indicated in the following para-
graphs, ground one side of the signal generator
to the receiver chassis and connect the other
side through a series capacitor (about .05 uf)
to the receiver point as directed.

e. Note the volume and listen for serious dis-
tortion from the speaker or head set at various
points in the signal substitution procedure.
When working baek from the output toward the
input stages, decrease the output as much as
possible. If possible, compare with a receiver
k¥nown to be in good condition.

f. Check the wiring and qoldermg in each
stage during the procedure.

g. Misalinement of one or more stages in the
receiver will cause reduced output. Misaline-
ment of the oscillators, except the bfo, may pre-
vent any output.

f. When trouble is Jocalized to a given stage,
first test the tube, then the voltage, and finally
the resistance at the tube socket of that stage

.against figure 32.

AGO. 3261A. -

1. Trouble in & circuit or stage may not cause
changes in voltages or resistance measure-
ments at the tube sockets. The instructions in-
cluded in these paragraphs are merely a guide
and should sugprest other procedures, such as
voltage and resistance measurements on indi-
vidual parts, or any other fests that may be in
order.

i. Remove only one tube at a time when test-
ing. Check the tube, and if it is not defective,
return it to the proper socket before another
tube is removed.

k. At each step, it is assumed that all previ-
ous steps were completed satisfactorily. Isolate
and repair any troubles located before proceed-
ing further.

69. A-F Tests

¢. Apply an audio signal through a .05-.f ca-
pacitor to terminal 7 of V113. Listen for a sig-
nal at the headset. If no output signal is ap-
parent, check tube V113 and taps of trans-
former T107. Check contacts at PHONES jack ™
J103. :

b. Apply an audio signal at tap 3 of the sec-
ondary of transformer T105. If no signal is
audible at the output, check in tui‘n,'._ -Vﬂé,
AUDIO GAIN control R154, capacitor €209, .
and resistors R150, R152, and R153 Check t‘ne o
socket voliages of V112 and VIIE’; S




70. Fixed I-F Tests

For fixed i-f tests, set the controls as follows:

R¥ GAIN _Maximum.
AUDIO GAIN Maximum.
AVC. - - OFF.
LIMITER. .. . OF¥F.
CRYSTAL FILTER 0.

SELECTIVITY.

a. Apply a 500-ke modulated signal through
a 05-uf capacitor to the plate {(pin 5} of V109,
The signal sheuld be heard in the phones, If
the signal is not heard, check the continuity of

primary and secondary of transformer T105. .

Check capacitor (201,

b, Apply the 500-ke modulated signal to the
grid (pin 1) of Vi49. The output signal should
be louder. If not, check the voltage and resist-
ance at the pins fo determine the cause.

¢. Repeat the procedure as outlined above
with V108 and Y107, Decrease the signal with
each tube.

d. Apply the modulated 500-ke signal to the
plate (pin 5) of V106, If no signal is heard at
the output, check T101 for continuity.

71, Yariable |-F Tests

a. Tune the receiver through its range on
the odd- and even-numbered tuning steps. No-
tice the output.

b, If it is apparent that the receiver is not
functioning properly only on the odd-numbered
bands, check inductors L117 and L1119 and ca-
pacitor C281.

¢. If received signals develop insufficient or
no outpui on the even-numbered bands, check
inductors L116 and 1118 and eapacitor C220.

d. Check switches 5110 and 3111 on odd- and
sven-numbered tuning steps.

e. Refer to paragraphs 87 and 88, variable
i-f alinement,

66

T2, R-F Tests

#. The guickest r-f test and over-all check of
the receiver can be made by using calibration
osciliator V101, Turn the CALIBRATE switch
to ON, the BFO switeh to ON, and the RF
GAIN and AUDIO GAIN controls at the half-
way point (5). Revolve the main funing knob
across the spectrum of one of the Jower bands.
If a tone is heard at the harmonic frequencies of
160 ke throughout the tuning range, the re-
ceiver is operating. Defective r-f coils and ca-
pacitors can be detected by repeating this pro-
cedure over the 30 funing sfeps. Also, fanlts in
the awitching can be brought to light.

b. If there is reason to suspect that the cali-
bration oscillator is defective, an r-f modulated
gignal of known frequency can be applied to the
erid (pin 1) of V101, If the sel is operating
nroperly, the signal should be audible at the
output, and the main tuning control should read
the correct freguency. A defective tuning step
can be located by applying a modulated r-1 sig-
nal from an accurately calibrated signal source.

73. Stage Gain Chart

The stage gain chart given in this paragraph
Hsgts the approximate Input veltages required
1o produce & minimum of 500-mw signal out-
put. Uise these charts as standards when frou-
ble shooting, to check the over-all gain of the
receiver, and the gain of each stage lsted below.
When the receiver output is low and the tubes
are performing in a satisfactory manmer (as
indieated by a tube checker), localize the defec-
tive stage by checking the signal voltage level
of the stages against the chart, while using
either the signal substitution or signal tracing
method of trouble shooting.

. Set the CALIBRATE, AVC, and BFO con-
troly at OFF, and set the SELECTIVITY knob
at 0. Increase the RF GAIN control setting un-
til a reference voltage of 4 volis can be meas-
ured across the diode load resistor R151.

b, Allow 15 minufes for the signal generator
to warm up. Ground the signal generator to the
receiver chassis. Use short, well-shielded leads
when applving signals, Feed the generator sig-
nals modulated 30 percent at 400 cycles through
a 1900.p.7 capacitor and 50-ohm resistor.
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move the dial knobs lsted below.
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Signal generator

£t U.;mt

Freaueney putpub appled at {microvelts) : Htage gain
500 ke 3d i-f V109, pin 1
500 ke Co2d i-f V108, pin 1

ann ke o st i-f VIOV, pin d

2 o1 3 me o 2d mixer V106, pin 7
1 me o intermediate mixer V103, pin

: i

1 me ¢ 1st mixer Vi0Z, pin 1 3 _ T.88
40 to 80 me Ist mixer V102, pin | 1.2t0 1.5 24 to 18.7
1 me r-f amplifier V101, pin 1 3 16

2 Lo 30 me - amplifier V101, pin 1 Biol.6 16 to 20

4 PHal tuned to I me,
Section il. REPAIR

74. Replacement of Parts

Tor the most part, the componenis of
Radio Receiver R-338/URR are readily acces-
sible and are easily replaced if found fTaulty.
The sockets, capacitors, filter chokes, and in-
ductors are mounted sgecurely to the chassis
with hexnuts and Phillips-head serews. The
power transformer iz bolted to the chassis. The
bolts can be removed easily with socket
wrenches, long-nosed pliers, and/or a Phillips
gerew driver. The dial knobs are removed with
either of the wrenches mounted on the under
side of the dust-cover. The crystal filter shield
iz lifted by removing one Phillips-head screw
on top of the can and a hexnut beside the power
transformer, beneath the receiver.

If any of the switch wafers require re-
placement, carefully mark the wires connected
to the wafer with tags to avoid misconnection
when the new switch is installed. Follow this
practice whenever replacement requires the dis-
conneetion of numerous wires,

e. The parts that require special attention in
their removal are listed in the following para-
graphs,

75. Removal of VFO

When trouble cecurs in the vfo unit, it is
generally recommended that the entire unit be
replaced. To begin this task, remove the VOO1
and V002 tube shields, then remove the tubesg,

h. With the fluted socket type wrenches, re-

SELECTIVITY
PHASING
Main tuning
BAND CHANGE
ANT. TRIM
BFO PITCH
Remove the front pane! by removing the
11 screws that secure the frout panel, and un-
hook the 2 dial lamps over the MEGACYCLE
dial drum and allow it to swing forward on
wires.
d. Remove the KILOCYCLES dial
¢. Remove the three screws and spacers hold-
ing the oscillator to the chassis,
f. Tip rear of oscillator downward. Turn
shightly to clear shaft, and Hft out.

76. Tuning and Band-Change Gearing

General, AMthough the tuning and band-
c¢hange gearing of the receiver can be removed
as a complete unit, usually this is not necessary
in order o make repairs. Almost all repairs
can be made with the gears still in the receiver.
Complete instructions for gaining access to the
gearing, reassembling the gearing, and remov-
ing the entire gearing as a unit are given in the
foliowing subparagraphs.

h. Access to Gearing. Depending on the eX=

tent of repairs, the gear box may be removed_- - _
fl"ﬁm or ldt in i:hg receiver. If the gear box.ig




perform all of the following steps and those of

¢ helow,

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Turn the KILOCYCLE shaft to its
counierclockwise stop and the MEGA-
CYCLE shaft to its clockwise stop.
Remove the SELECTIVITY, PHAS-
ING, BFO PITCIH, BAND CHANGE,
KILOCYCLE tuning, and ANT.
TRIM knobs.

Remove the collar, tension washer,
and flat washer from the KILOCYCLE
shaft. Remove the serews that fasten
the front panel to the chassis, Lift off
the panel, but do not detach it from
the wiring to the chasasis.

Remove the end bracket from the
right side of the chassis.

Loosen the vfo, v-f slug, and i.f slug
rack shaft coupler set serews which
are accessible from the top of the re-
ceiver.

Remove the two BAND CHANGE
shaft coupler set serews which are ac-
cessible from the bottom of the re-
ceiver.

Remove the vfo and gear box mount-
ing screws.

e. Disassembly of Geaving.

(1)

Tarn shaft G (BAND CHANGE)
clockwise to the stop below tuning step
1. Turn shaft A counterclockwise fo
the stop.

Mark the mating gears which are ref-
erenced 1, 2, and 3 on figure 31. Make
a mark across the 85-tooth spider gear
and across the 90-tooth stop-pin gear
{(shaft F, fig. 31} using the top edge
of the front gear panel for a guide,
Make a radial mark on the 144-tooth
gear below the Geneva wheel detent.
Using the outline of the Geneva wheel
as a template, make a mark on the 85-
tooth Geneva wheel drive gear.

Make a mark through the edge of the
small dial cable pulleyv and the front
gear panel.

Extract the hub pin of the large dial
cable pulley and remove the pulley and
gear,

(9}

(10

Bemove the small dial cable pulley and:
the retaining rings from sghaft I and
shaft I (fig. 31).

Measure and note the length of the
loading spring (AS, fig. 31).

Remove the four front gear panel
mounting screws. Remove the front
vear panel, but do not allow the gears
to unmesh, rotate, or ride up with the
panel. Take care that the shim wash-
ers stay with their respective gears or
shafts.

Draw a line through the detent spring,
the 48-tooth detent gear, and the rear
gear panel. Draw another line through
shaft B 52-tooth gear and the rear
gear panel,

Jefore removing any gears, mark all
of them for identification. Note that
the disk and gear of the overtravel
coupler are defented. Do not lose the
detent ball.

d. Reassembly of Gearing. The following in-
structions are given as a guide to the proper
method of replacing parts. Apply a thin film
of AN-G-25 or equivalent grease to all bearing
gurfaces when reassembling.

(1)

(2)

Loading cord. When installing a new
loading cord, cut the ecord in half and
tie a small loop in one end of each piece
for attachment bo the springs. To as-
zemble, push the other end of each
piece through the hole in the proper
gear and knot it. The lengths of the
cords {5 inches between knots) and
the amount around each gear drum
should be such that it will allow the
stops on shaft A to operate before the
apring strikes either gear drum. The
spring is loaded to 6 pounds pull by
disengaging a gear in the affecied
group, and winding the cord up on
one of the gear drums. Coat the knots
with Duco cement to prevent them
irom becoming untied.

Precoutions tn reaszsembling Dband-
change gearing. Observe the following
precautions when reassembling the
band-change gearing, shafts G and H.

{a) Place the centering spring so that

it holds the slots in the Geneva
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(b)

{e)

()

wheel in the path of the driving pin
on the gear of shaft G.

The radial pin on the overtravel
coupler in the band-switch shaft as-
sembly should be placed about 60°
clockwise from the stop pin in the
rear plate. After replacing ball, as-
semble Geneva-whee]l shaft assem-
bly, with the pin in the gear against
the clockwise side of the radial pin.

Use washers to shim shaft C so that
a pull of 8 pounds minimum isg re-
quired on the pin drive of shaft C
for detent disengagement. These
washers are shims which should be
used on shafts C and H, respec-
tively, in the quantity required to
keep end playv at a reasonable mini-
mum.

With shaft H assembled as ex-
Mained, the two stop ping will be
in the position shown in figure 31:
one pin toward shaft B and the
other 120° clockwise from it. The
stop-idler gear should be rotated
counterclockwise until ity pin ap-
proaches the pin on shaft H as
shown, with the ball detent on shaft
¢ in ifs hole or detented position,
and with the pin in the gear on shaft
(3 directly under the shaft as shown
in figure 30.

Shaft G, when turned clockwise
must hit the stop after about 45°
rotation. The ball on shaft ¢ will
then detent shaft G every 1807,
When shaft G has rotated 714 vevo-
lutions counterclockwise (or 15 de-
tent positions), the pin in the gear
on shaft H and the radial pin on
hand-switch shaft assembly, must
have rotated clockwige until the
radial pin is just touching or about
to toeuch the pin in the rear plate.
Fuarther rotation of shaft (G should
cause the pin in the gear to leave
the radial pin arrested by the pin
in the rear plate. ¥f the stop pins
hit hefore 15 detent positions are
made, readjust the mating of the
gears. Shaft G must be able fo ro-

tate a minimum of 1414 revolutions
{29 detent positions) (figs. 30 and
31).

77. R-F Slug Rack

a. General. Except for lubrication, the r-f
slug rack requires very little maintenance. It
should net be taken apart except to replace
worn or broken parts. Follow the procedure
below to check the proper alinement of cams
when reasgsembling.

b. Cam Positions. Three cam-locating holes
are focated in the front plate of the r-f slug rack
assembly. When correctly phased or synchro-
nized, the tips of all three cams will appear
simultaneously before their respective alining
holes. It may be necessary to use a small mir-
ror to observe the holes accarately. If this is

not practicanle, ancther method of checking the

operation of the cams is as follows:

{1} Turn the BAND CHANGE knob te
tuning step 3¢ (29.5 to 30.5 me) and
turne the tuning dial to the extreme
clockwise position. View the cam of
camshaft assembly (right-hand end)
Trom the front. The cam rider, or fol-
fower, should be located approximately
one-sixteenth inch fo the right of the
tip of the cam. The cam rider should
descend along the right-hand edge of
the cam when the tuning dial is furned
counterclockwise,

(2) Turn the BAND CHANGE kuob fo
tuning step 16 (15.5 to 16.5 me) and
turn the tuning dial to the extreme
counterclockwise position, The cam
rider should be on the descending por-
tion of the cam but should not be hot-
tomed at the lowest point of the cam.

{3) Turn the BAND CHANGE knob o
tuning step 15 (14.5 to 155 me) and
turn the tuning dial fo the extreme
clockwise position. Viewing the cen-
ter cam from the front, the ecam rvider
should be positioned about {)n'e—si'x_—-:
teenth inch to the left of the tip of the:
cam. S e

(4) Turn the BAND CHANGE knob fo
funing step 8 (7.5 to 8.5 med and turn
the funing dial to the extreme counier-




elockwise position. Viewing the cen- b, Pointer Cable. To replace the pointer cable,
fer cam from the front, the cam rider a 36%-inch length of nylon-covered cable is ve-
should be on the descending portion of guired.

» cam but should 1e .
the cam but slhozzld not be bottomed at (1) Turn pulley A counterclockwise to the
the lowest point of the cam.

stop.

(5) Tm?n the BAND_ (‘"H‘A:NGE knob to {2) Tie a loop in the end of the cable and
tuning step 7 (6.5 to 7.5 me) and turn string the cable on pulley A
the tuning dial to the extreme clock- = -
wise position. Viewing the left-hand (3) Wind the cable twice around pulley
cam from the froni, the cam rider A, run it around pulley D, then attach
should be located approximately one- it to the pointer, and run it around
sixteenth inch o the right of the tip of pulley C. '

the cam. The eam rider should de-
scend along the right-hand edge of the
cam when turning the tuning dial
counterclockwise,

{4) Terminate the cable at the end of the
spring on pulley A. The spring should
be pulled to full tension.

(5) Replace the front panel by reversing

(6) Turn the BAND CHANGE knob to )
the procedure in o above.

tuning step 4 (3.5 to 4.5 me) and turn

the tuning dial to the extreme coun- ¢. Drum Cable. To replace the drum cable, &
terclockwise position. The cam rider  27-inch length of nylon-covered string is re-
should be on the deseending portion of quired.

the cam but should not be bottomed at )
the lowest point of the cam (1) Turn the BAND CHANGE shaft to
' tuning step 30 (29.5 to 30.5 mc) posi-

¢. Realinement of Cams. If the cams are not tion. thug causing pulley K to veach
properly alined, they can be realined by loosen- e counterclockwise stop.

ing the setserews in the driving coupler on shaft
C (fig. 81), adjusting the cam positions, and
tightening the setscrews again.

(23 Tie a loop in the end of the cable and
attach it to pulley E and wind it
around as shown dn figure 39,

{3} Turn pulley E about one-half turn and

78. Replacement of Dial Cables hold it against the tensiom of the
(fig. 39) spring.

a. Crenerol. To replace either the siide-rule (4) Run the cable te pulley E and work it
pointer cable or the drum cable, it is necessary around the pulley one and one-half
to remove the front panel. Use the foliowing turns or more as required, before at-
procedure: taching the end.

(1) Remove the top and bettom dust-cov- {5y Loosen the geiscrew in the hub of the

ers from the receiver. drum and aline the 29.5- to 30.5-me

‘ . , seale so that it will show in the win-
{2) Remove the SELECTIVITY, PHAS- ‘ , . .

dow when the front panel is replaced.

ING, BFO PITCH, ANT. TRIM,
KILOCYCLES dial, and BAKND
CHANGE knobs.

Tighten the setscrew.

79. Retinishing

(3) Remove the front panel screws and

lift off the panel but do not detach it Instructions for refinishing badly marred
from the wiring to the chassis. panels are given in TM 9-2851.

AGO 32614
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Figure 38, Replocement of dial cables,

Section 1. ALINEMENT PROCEDURES

80. Generol

a. While alinement of the receiver can be
considered a periodic necessity, the repairman
should not go about this task in a haphazard
manner or with inadequate facilities, Aline-
ment should be undertaken only after all other
tests and checks fail to improve the operation
of a malfunetioning set.

b, Before Dbeginning alinement, allow a
warm-up period of at least 15 minutes for the
receiver and test equipment.

. While an adeguate list of fest equipment
follows in paragraph 81, it iz possible fo aline
the receiver, using the built-in calibration oscil-

AT 52614

the DUTPUT position to trim the various ca-
pacitors for maximum output,

81. Test Equipment for Alinement and
Adjustment

In addition fo the test equipment listed in
paragraph 82, the following items are required
for alining and adiusting Radio Receiver Rw:'
383/URR: L

. Two bakelite alinement foolg, ‘m‘th %{;g an@
5/ 16 inch screw- duwr type bits, are réquired:
for adjusting cores and trimmer mp‘lcrtox :

h. A head set or a permanent maﬁ“net_ typ
gpeaker will be required to DI‘GV‘IC}C ) :
gponsge, since the receiver is n()t equ _ppe
a speaker. i




82. Crystal Oscillotor V105 Trimmer Ad-
justment :

a. Trimmer capacitor C167, marked XTAL
on chassig, should be adjusted to provide an in-
put capacity of 32 puf across the erystal holders.
If this capacitor is badly mistuned, the crystals
will be off frequency and low in output.

L. Connect a 470,000-chm resistor to pin 7
of V102, Connect a vivm {vacuum-tube voltme-
ter} between free end of 470,000-0hm resistor
and chassis. (Resistor is used to reduce capac-
ity of meter probe},

e. In all the following adjustments, the trim-
mers should be peaked if the indicated voltage
is not more than 2 volts. If the voltage is more
than 2 volts, detune the trimmer toward mini-
mum ecapacity until voltage reads 2, (See fig.
33 for loecation of trimmer). Repeat this pro-
cedure when performing the following adjust-
ments.”

(1) When tuning trimmer marked 30,
with BAND CHANGHE switeh on tun-
ing step 80 (29.5 to 30.5 me).

{(2) When tuning trimmer marked 28,
with BAND CHANGE switch on tun-
ing step 28 (27.5 to 28.5 mc).

(3) When tuning steps 28 through 14,
tuning correspondingly marked trim-
mers (see par. 40 for MEGACYCLE
dial markings).

{4y With BAND CHANGE switch on tun-
ing step 1, adiugt trimmer laheled BC
which 18 nearest V105,

d. Remove the 470,000-chm resistor. Connect
the resistor o pin 1 of V103, Connect vivm be-
tween free end of resistor and chassis.

e. Place BAND CHANGE switch on tuning
step 1. Tune trimmer marked BC that was not
previously tuned as described above,

100-kc Coalibration Oscillator Ad-

justment

83.

Calibrate the 100-ke crystal oscillator as ex-
plained in paragraph 17,

84, 1-F Amplifiers and Crystal Filter Unit
Alinement

Connect the signal generator between the
grid {pin 7} of V106 and chassis. Connect one

T2

end of a clip lead between C173 and C111 at
the output side of the calibration oscillator,
Hold the other end of the lead near the grid of
V106, Set the CALIBRATE switch at ON. Set
the signal generator to zero beat at 500 ke. Turn
the calibrator oscillator off by setting the CALI-
BRATE switch to OFF. Connect detuning net-
work (.01-pf capacitor in series with 4,700-chm
resistor) from plate of V107 to chassis. Con-
nect a vtvm across diode load resistor R151.
Place SELECTIVITY switch, 8114, in the 0
position,

. Tune the secondary {bottom) slug or T103
for maximum indication. Keep diode load volt-
age below 3 volis by adjusting signal generator
output.

b, Connect detuning network from terminal
4 of T103 to chassis. Tune the primary {top)
slug for maximum indication.

¢. Connect the detuning network from plate
of V108 to chazsis. Tune the secondary of T104
for maximum indigcation.

d. Connect the detuning network to terminal
4 of T104. Tune the primary of T104 for maxi-
mum indication.

¢. Connect the detuning network to the plate
of V109. Tune secondary of TI05 for maximum
indication.

f. Connect the detuning network to terminal
4 of T105. Tune the primary of T105 for maxi-
mum indication,

g. Tune T101 for maximum vitvm indication.

85. BFO Adjustment

g, Turn the BFO switeh to ON. Connect the
signal genersior beiween the grid (pin 7) of
V106 and chassis. Set the BFO PITCH capaci-
tor to midrange.

b, With a Bristo wrench loosen the BFO
PITCH knob, and match the index line fo line
on the chassis. Tighten the knob.

e. Adjust the tuning core in TI108 for zero
beat, using insulated screw driver.

86, Alinement of Dial

g, Loosen the two front set screws on the vio
coupler with the wrench., (Insert the wrench
from the right side of the cseillator cylinder),
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b, Turn the vio shaft by hand to an extreme
clockwise position,

. Turn BAND CHANGE switch to tuning
\te,p 2 (1.5 to 2.5 me). Turn main tuning dlal
to 2.0 me. Set the KILOCYCLES dial to zerg-
zero, Tighten set serews.

d. Connect one end of the clip lead to pin T of
V106, Connect the other end of the lead be-
tween C173 and C111. Turn the CALIBRATE
control to ON.

e. Rotate the vio shaft counterclockwise by
hand, noting beat note once every revelution.
Stop at the sixth beat note and carefully sef to
zero beat. Tighten the coupler screws,

87. Tuning Step 2 and Variable I-F (for
Even-Numbered Steps)

a. Conneet the signal generator with a 270-
ohm series resistor to the ANTENNA jack. Set
BAND CHANGE switch to tuning step 2 (1.5
fo 2.6 me}. Set the MEGACYCLE tuning dial
to read 1.6 me. Connect the vivm between diode
load resistor R151 and chassis.

b. Turn the BFO switeh to ON and adjust
the signal generator for 1.6-me output. Adjust
the output of signal generator to give some
value of diode load voltage below 5 volts. Tune
adjustments marked 1.6 (slugs in L1116, 1118,
and L102) for a maximum indication {fizs. 30
and 33). Continue to adjust signal generator
output so that the diode load voltage does not
rise over 5 volis

c. Set the MEGACYCLE tuning dial to read
2.4 me. Set generator to zern beat at 2.4 me
with the bfo. Tune adjustments marked 2.4
{trimmer capacitors €174, (180, and (104)
for a maximum Indication, keeping diode load
voltage below 5 volts (fig. 33).

d. Repeat the tuning process as outlined
above at 1.6 and 2.4 me until no further increase
in cutput can be obtained.

88. Tuning Step 3 and Variable I-F (for
Odd-Numbered Steps)

. Connect the signal generator and the vibvm
as directed in paragraph 87.

b. Bet the MEGACYCLES dial to read 2.8
me. Set signal generator to zero beat at 2.6 me
with bfo. Turn off the bfo. Adjust the funing

HGO B061A

cores of L117, L119, and L103 (fig. 33) marked
2.6 for maximum indication on the vivm.

¢. Set the MEGACYCLES tuning dial to read
3.4 me. Set signal generator to zero beat at 3.4
me with the bfo. Turn off the bfo. Adjust the
trimmer capacitors marked 3.4 {(C176, C182,
and C106) for maximum indication on the vivm.
This completes the alinement of the variable i-f
stage.

89. Tuning 5teps 4 Through 7

. Connect the signal generator and the vivm
as du ected in paragraph 87. Set the BAND
CHANGE switeh to tuning step 4 (3.5 to 4.5
me),

b. Set main tuning dial to read 4.0 me. Set
signal generator Lo zero beat at 4.0 me with the
bio. Turn off the bfo. Adjust tuning cores
marked 4.0 {in L104, L107, and L111) for maxi-
mum indication on the vivm.

e. Set the BAND CHANGE switch to tuning
step T (6.5 to 7.5 me). Set main tuning dial to
reach 7.0 me. Set signal generator to zerc beat
at 7.0 me with the bfo. Turn off the bfo. Tune
trimmer capacitors marked 7.0 (C108, (120,
and C128) for maximum indication on the vtvm.

d. Repeat tuning procedures at 4.0 and 7.0
me until no further increase is noticeable on the
vivm.

90. Tuning Steps 8 Through 15

. Conneet signal generator and the vivm as
directed in paragraph 87.

b, Setthe BAND CHANGE switch to tuning
step B (7.5 to 8.5 me). Set the MEGACYCLES
tuning dial to 8.0 me. Set the signal generator
to zero beat with the bio at 8.0 me. Turn off
the bfo. Adjust tuning cores marked 8 {Li0h,
1108, and L112) for maximum indication on the
VEVITL _

e. Set the BAND CHANGE switch to tuning
gtep 15 {14.5 to 158.5 me). Set the MEGACY-
CLES dial to read 15.0 me. Set the signal gen- -

erator to zero beat with the bfo at 15.0 me. Turn-

off the bfo. Tune trimmer capacitors marked:

15 (C1310, €122, and C180) for maximum‘ indi— e

cation on the vivm. A
d. Repeat the tuning pmcedme% at 80 me-

until no further increase inm. ouiput can’ be Gb«. :

tained. : o

"5;'13: o




91. Tuning Steps 16 Through 30

Connect the signal generator and vivin
as outlined in paragraph 87.

B. Set the BAND CHANGE switch to tuning
step 16 (15.5 to 16.5 me). Set the MEGACY-
CYLES tuning dial to 16.0 me. Adjust the tun-
ing cores marked 16 (L106, L.109, and 1.113)
for maximum indication on the vivin.

Zet the BAND CHANGE awitch to tuning
step 30 (29.5 to 30.5 mc). Set the MEGACY-
CLES tuning dial to 30.0 me. Adjust trimmer
capacitors marked 30 (C124 and Ci32) for a
maximum indication on the vivm.

d. Repeat tuning procedures at 16 and 30 me
wntil no further increase in output is apparent.

92. R-F Alinement, Tuning Step 1

Connect the signal generator and the vivm
as directed in paragraph 27.

h. Set the BAND CHANGE switch to tuning
gtep 1 {5 fo 1.5 me). Set the MEGACYCLES
tuning dial to .6 me. Set the signal generator to
zero beat with bfo at .6 me. Turn off the bio
Adjust core in L114 g0 that it is approximately
in the gsame position in the inductor as the cores
in 1116 and L118.

e. Adjust tuning cores marked .6 (in L101
and L110} for a maximum indication.

Adiust trimmer capacitor marked .6
{C140) for a maximum indication.

Note, Two peaks may be found when tuning capaci-
tor 01449, Use the peak thatl requires the higher value of
capacity.

. Set the MEGACYCLES tuning dial to 1.4
me. Set signal generator to zero beat with the
bfo at 1.4 me. Turn off the bfo. Tune trimmers
marked 1.4 (C102 and €119) for a maximum
indication on the vivm. Adjust tuning core
marked 1.4 {1L115) for a maximum indication
on the vtvm,

f. Repeat the tuning procedures at .6 and 1.4
me until no further increase in cutput can be
obtained.

93, VFO Alinement

a. The careful design of the vio used in
Radio Receiver R—388/URR makes it unlikely
that the dial calibration will become inaccurate
through normal use or treatment. However,
should the dial calibration become inaccurate,
the following paragraphs will show a capable
technician with adequate facilities how to cor-
reet the dial calibration.

b, Y the slide-rule calibration only is off fre-
quency in the same directions on all bands, the
dial pointer can be corrected by grasping the
dial cord and sliding the pointer along the cord
until the correct position for the pointer is
found,

¢. 1f the vernier dial calibration is incorrect
by the same amount for all bands, aline in ae-
cordance with instructions in paragraph 86.

d. 1f all other correction measures fail and
the ealibration continues erratic or inaccurate,
it can be assumed that one of the parts within
the oscillator can is defective. In this case the
oscillator must be removed as cutlined in para-
eraph 75.

Caution: The vio ig inclosed in a hermetically
sealed container. No attempt ghould be made to
remove this shield unless adcqudtg repair faeil-
ities are available,

94. Alinement of Inductor L124,

. Turn the BAND CHANGE switeh to tun-
znaz bti‘[} 1 {5 to 1.5 me).

Tune to the spurious signal {(whistle)
1,25{) ke,

From the bottom of the receiver, adjust
1124 for the greatest attenuation of the spuri-
ous signal.

Section 1VY. FINAL TESTING

95. General

This section is intended as a guide in deter-
mining the quality of the repaired receiver. The
minimum test requirements outlined in the fol-

14

lowing paragraphs may be performed by main-
tenance personnel with adequate test equipment
and the necessary skills. Repalred eguipment
meeting these requirements will furnish ani-
formly satisfactory operation.
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96, Test Equipment Required for Finel
Testing

The instruments needed for testing the re-
paired equipment are listed in paragraph 62.
No attempt should be made to run performance
checks unlesg the performance characteristies
of the available test equipment are equal or su-
parior to the equipment listed.

97. Beat-Frequency Oscillator

a. Calibration oscillator can be used. Tune
receiver.

b, Turn the BFO switch to ON.

e. Turn the main tuning dial through 1 me
of tuning.

d. An oscillatory note will be heard when the
ke indieator reads zero-zero with the hairline
zero adjustment at dead eenter. The me slide
rule dial pointer will be superimposed on one of
the calibration marks of the dial,

98. Sensitivity

a. Set the controls as follows:
AVC switch .. OFF
RF GAIN control... Maximum
AUDIO GAIN As required for 10-1
eontrol. signal-plus-noise fo
noise.
SELECTIVITY 0
LIMITER switck.__ OFF
BFO , e OFF

B, Apply an r-f gignal, modulated 30 percent
at 400 ¢ps, to the ANTENNA jack through a
47-0hm resistor in series with a 100-u.f capaci-
for.

¢, Make tests at the low-, middie-, and high-
frequency peints of each band.

d. The sengitivity on tuning step 1 shall be
hetter than 15 uv. The sensitivity on tuning
steps 2 through 30 shall be better than 5 uv.

¢. The over-all gain on tuning steps 2 through
20 shall be enough to give 1 watt of auwdio with
legy than 5 uv input (AVC off).

{. The c-w sensitivity on tuning step 1 ghall
be better than 5 uv and on tuning steps 2
through 30, the ¢-w sensitivity shall be better
than 1.6 av.

AGD 22614 ¢

99. Signal-Plus-Moise to Noise Ratio

g, This test is made most conveniently along
with the sensitivity test described above,

I, After each section of the band is tested as
outlined in paragraph 98, apply a 1,000.uv sig-
nal modulated 30 percent at 400 cps. The
AUDIO GAIN should be adjusted to give 500
mw output.

¢. Turn the generator modulation off. The
neise level should be better than 45 db below
the B00-mw level.

100. Selectivity

. Tarn SELECTIVITY to 0.

B. Set the signal generator modulated 30 per-
cent at 400 cps at any frequency on tuning step
1.

¢. Tune receiver to signal generator fre-
guency,

d. Measure the selectivity at the 6-db and
680.db attenuation points.

¢. The bandwidth at the 6-db point shall be
between 5.5 ke and 6.5 ke.

f. The bandwidth at the 60-db point shall be
between 17 ke and 20 ke.

101. AVYC Characteristic

The ave will hegin to take over on tuning step
1 at a threshold of 6 uv of input signal. On tun-
ing steps 2 through 30, the ave will begin to take
over at a threshold of 3 uv of input signal. For
a rise of .5 uv of input signal to 125 uv of inpuf
signal, the output level should increase no more
than 3.5 db. For a rige of 125 uv to 500,000 uv
in the input signal, the output level should not
increase more than 5 db. For refervences, apply
a 4.9-me input signal modulated 30 percent at
400 eps 1o the ANTENNA jack through a se-
ries-connected 100-.:8 capacitor and a 47-ohm
registor,

102. Over-All Distortion for an Input of

1,006 UV
Modulation : Max distortion
peveant Dutput pereent

50 500 mw 15
30 1ow P £ A
80 500 mw W
af 1o w B I &
&0 2.5 w VoA




CHAPTER 6

SHIPMENT AND LIMITED STORAGE
AND DEMOLITION TO PREVENT ENEMY USE

Section 1. SHIPMENT AND LIMITED STORAGE

103. Disassembly

The circumstances involved in shipment and
storage vary. Therefore no definite procedure
for repacking can be given. The following in-
structions are recommended ag g guide for pre-
paring the radio receiver for transportation and
storage. To disassemble the equipment reverse
the procedure for setting up the unit.

. Turn the OFF-STANDREY-ON switeh 1o
OFR.

b, Remove power piug P101,

¢. Disconnect antenna and ground from the
receiver. Remove the handsei plug from the re-
ceiver PHONES jack.

d. Remove receiver from rack.

104. Repacking for Shipment and
Limited Storage

¢, The exact procedure in repacking for ship-
ment or limited storage depends on the mate-
rial available and the conditions under which
the equipment is to be shipped or stored. Refer
to paragraph 10 and figure 7 and reverse the
instructions given.

b, Whenever practicable, place a dehydrat-
ing agent, such as silica gel, inside the receiver.
Box or package the head set. Wrap each unit in
corrugated paper, and protect sach package
with a waterproof barrier. Seal the seams of
the paper barrier with a waterproof sealing
compound or tape. Pack the protected compo-
nents in a wooden casge, providing at least 3
inches of excelsior padding or other similar
material between the paper bharrier and the
packing case.

Section 1l. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

i05. General

The instructions below should be followed
only upon order of the commander,

106. Destruction of Equipment

a. Smash. Smash the controls, fubes, coils,
switches, ecapacitors, and head sets, using
sledges, axes, handaxes, pickaxes, hammers,
crowbars, or other heavy tools.

b, Cut. Cut cords, head sefs, and wiring,
uging aves, handaxes, or macheies,

16

¢. Burn. Burn technical manuals, cords, re-
sistors, capacitors, coils, and wiring, using gaso-
line, kerosgene, oil, #ame throwers, or incendi-
ary grenades.

d. Bend, Bend panels, cabinet, and chassis,

e, Euyplogives. If explosives are necessary,
nse firearms, grenades, or TNT.

f. Digposui. Bury or scatbter the destroved
parts in shit trenches, Tox holes, or other holes,
or throw them into streams.

g. Destroy Everything.
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APPENDIX 1
REFERENCES

Note. For availability of temns listed, check SR 810-20-8 and SR 510-20-4. Check Department of the Army

Supply Catalog St 1 for availability of Signal Corps supply catalogs.

1. Army Regulations

AR 8380-5

AR 750-5

Safeguarding Military In-

formation.

Maintenance of Supplies

and Equipment—Mainte-
nance Responsibilities
and Shop Gperation,

2. Supply Publications

SB 11-6
5B 1147

SB11-76

]

Dry Battery Supply Data,
Preparation and Submis-
sion of Requisitions for
Signal Corps Supplics.

Signal Corps Kit and Mate-

rialg for Moisture- and
Fungi-Besistant Treat-
ment.

3. Publicotions on Test Equipment

THM 11-300

TM 1i-2627

TM 11-5017
T™ 11-5080

TM 115044

TM 11-5511

TM 11-5527

TO 16-
35T3382-2

Frequeney Meter Set SOCR-
211—-(%).

Tube Testers T-177 and
I-177-A.

Output Meter TS-585A /0.

Signal Generator TS-
497A/URR.

Frequency Mebter TS
174871,

Electronic Multimeter TS~

Multimeter TS-352./1.

Audio Oscillator TS-
S82A /.

4. Painting, Preserving, and Lubricotion

5.

&. Deczontamingtion

TH 8IG 13
TH SIG 69

TM 9-2851

Comouflage
M 5-20

TM 3-220

Demolition
P 5-25

Other Publications

FM 24-18
SR 310-20-3

Labrication of Ground Sig-

Painting Instruetions for

Moistureproofing and
Fungiproofing Signal
Corps Equipment.

nal BEquipment,

Field Use.

Camouflage, Basgie Princi-
ples.

Decontamination,

Explosives and Demoli-
tions.

Field Radio Techniques.

Index of Training Publica-
tions (Field Manuals,
Training Circulars, Fir-
ing Tables and Charts,
Army Training Pro-
grams, Mobilization
Training Programs,
Army Training Tests, .~
Graphic Training Aids,
Joint Army-Navy-Air S
Force Publications,
Combined Communies= =
tions Board Publications;
and Army Communica.
tions Publicationsj. .




SR 310-20-4

SR 700-45-5
SR 745-45-5

AFR 714

TB 11-300-3

TB 11499~
()

™8 11~
2627-2

TB SIG 25
TE 551G 66

TB SIG 72

TB SIG 75

TB S1G 128

TB SIG 178

TB 5IG 219

#A new TR in this series is issued monthly which gives propagation predietions 3 months in ad

RS

index of Technical Man-
uals, Technical Regula-~
tions, Technical Bulle-
tins, Supply Bulletins,
TLaubrication Ovders,
Modification Work Or-
ders, Tables of Organiza-
tion and Egquipment, Re-
duction Tables, Tables of
Allowances, Tables of
Organization, and Tables
of Equipment.

Unsatisfactory Equipment
Report {Reports Control
Symbol CSGLD-247},

1Report of Damaged or Im-

proper Shipment (Re-
ports Control Symbols
CYGLD-66 {Army) and
AF-MC-U2 (Ailr
Force) ).

Rectifier Power Unit RA-
123 and RA-133-A.

Basic Radio Propagation
Predictions.

Tube Test Data Cards for
use With Tube Testers
1-177, 1-177-A, 1-177-B,
and with Tube Socket
Adapter Kit MX-049/U.

Preveniive Maintenance of
Power Cords.

Winter Maintenance of Sig-
nal Fquipment.,

Tropical Maintenance of
Ground Signal Equip-
ment.

Desert Maintenance of
Ground Signal Equip-
ment. ‘

Preventive Maintenance
Practices for Ground Sig-
nal Equipment.

Preventive Maintenance
Guide for Radio Commu-
nication Equipment.

Operation of Signal Equip-
ment at Low Tempera-
tures.

TM 9-2857
THM 11-514
T™ 11-415
T™M 11-453

TM 11-455
TM 11472

TM 11-477

TM 11-483

TM 11-486

TM 11-496

TM 11499

TM 11-661

TH™ 11-681

TM™ 11875

TM 114000

Q. Abbreviations

a-C

afo

a-m.. .
amp.....

CDS e .

CW e
dboo

VADOE

Storage Batteries Lead-
Acid Type.

Antennag and Antenna
Svstems.

Dry Batteries.

Shop Work.

Radio Fundamentals.
Repair and Calibration of
Electrical Measuring

Instruments.

Fixed Station Radio Re-
pair and Maintenance
{Personnel Training
Text).

Suppression of Radio
Noises.

Filectrical Communicafion
Systems Engineering.
Training Text and Appl-
catory Exercises for Am-
plitude-Modulated Radio

Sets.

(Preliminary)y, Radio
Propagation Handbook.

Electrical Fundamentals
(Direct Current).

Electrical Fundamentals
{(Alternating Current).

Radio Receivers R-203/8R
and R-203A/5R.

Trouble Shooting and Re-
paiv of Radio Equip-
ment.

alternating-current
~audio-frequency .
. amplitude-modulated
..... ampere
Camplifier
atfomatic volume con-
trol
_beat-frequency osecilla-
tor
_band pass
centigrade
_eyeles per second
_continuous wave
_decibel
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diam

dimen. ..

P
fom
h-i

h-v.

jew. ...

e tiveet-current
diameter
dimension
Fahrenheit
frequency-modulation
high-frequency

i _high-voltage

Antervupted continuous

wave
_intermediate-fre.
quency

.. Joint Army-Navy
e KilOCYELR
....... - low-frequency
e lowpass
milliampere
megacycle

oW ..

mh or MH .

mv...
mw.
Pa....
r-f. .
rms.
SILC

termo ...

puf
uw
uv
vio

modulated continuous
wave

millihenry

millivolt

milliwatt

.power amplifier
radio-frequency

.. root mean square
-straight-line capacity

terminal

microfarad
-micromicrofarad

. microwatt
mierovolt
variable-frequency

oscillator




APPENDIX il

IDENTIFICATION TABLE OF PARTS

1. Requisitioning ltems

The fact that a part is listed in this table is
not sufficient bagis for requisitioning the item.
Requisitions must cite a specific T/O&%K, T/A,
SIC T7&8, list of allowances of expendable mate-
rial, or other authorized supply basis. The De-

2. Identification Table of Parts for Radio Receiver R-388 /URR

Ref
syrubol

RECELY

20.5 me in thirty l-me ranges; for 115~ to 250-v oper-
ation at 45 to 70 cye; 8% w power consumption; chas-
sis w/panet 10%" h x 107 w x f” thk for std ra
mig; 10%” h x 19" wd x 18%" d behind panel; self
16-tube superhet
uses single, double, or triple (t()nvae1‘-§
sion depending on freg of received signal; 500 ke i
HTF osc is Xtal controlied; BEQ; crystal filter; iute—é
oral calibration Xtal osc (100 ke); amplified AV,

contained {does not incl speaker) ;
erodyne civeuwit;

pariment of the Army Supply Catalog appiica-
hle to the eguipment covered in this manunal is
SIC T&8-R-388,URR. For an index of avail-
able supply catalogs in the SQignal poertion of
the Department of the Army Supply Catalog,
see the latest issue of SI1G 1.

Funetion of part

| Reception of mow, oW
voicse {a-m) signals.

K

series Eyvpe noise Limiter; Collins Model 51J3.

| BEARING, roller: single axial voller; 4877 bore, 1’
. dia OD, 47 wd ofa; B&EW dwg WE-A-2761-2,

C BEARING, ball: steel; spherical, &7 dia; Norma-Hoff-
| man per Colling part #309 5200 006

BOARD, terminal: 2 riveted brass solder lug term; %% ”
{ hotween ctr; phenolic sheet LTS-E4; 18757 lg x
17 wd x 317
on L1257 x 7507 ctr; Collins part/dwg #505 2124
L 001; spec MIL-P-3115A.

BOARD, terminal: general purpose; 2 brass selder
Pocad pl term; % lg x %7 wil x &7 thk o/a.

i BOARD, terminal: general purpose; 3 brass solde
: wd x &7 thk ofa.

r lug

ao

term; 1%7 lg x %
BOARD, terminal:

term: § cad pl steel serews; 23" Ipox %7

h o/a; two 1367 dia mtg holes 1% between ctr.

1a

wd x 18

BOARD, terminal: general purpose;
brass, cad pl: terms 37
" lex B wd x

h: one .140” dia mtg hole

to 0627 thk; %" dia x 47 thk;
0051 00,

i prongs.

iug |

C Mounts antenna eoil, tuning |

ho/a; two 1407 dia mig holes diagonally

i

Part of main gear

Part of main gear ;msembly.

73

steps 16 through 30

lomponent mounting.

Component mounting.

general purpose; 3 brass solder lug Tie points.

BOARD, terminal: general purpose; 2 brass solder lug { Tie points.

term: phenolic board; 1% Ig x %7 wd x " thk o/a.
2 golder lug term, ; Component mounting.

%" between eti; phenolie hoard;

Bﬁ'l.‘TON, plug: brass, nickel pl; for %7 dia holes 0507 ; Covers holes.
Collin part #5308

BUTTON, plug: fits %" hole; 31" dia x &7 4, &7 lg i Covers hole.

H

csembly. | 3H

37TT0-

| BZTT0-2.79

BBTT0-5.49

3.44

BZTT0-8.48

SATTE-2.102

2721480.78

27160776

AGO 32514




ca-
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Ref
syrabol

Name of part and deseription

(106,
0s
116

0117
0115
€116
133
C111,
€117,
€1az,
19,

801,
221

173,
G187,
C2ay

158,
C165

{232

€153,
235

Fungtion of part

Signal Corps stoek No.

| CABLE, assembly: stranded S8 core .018” dia w/nyion
epating 032 dia OD; 7 strands: 35 ibs pull; 87 lg;
1 end terminates in loop stripped of nylon, secured by
brass sleeve; loop passes 031" min dia wire; Berkley |
Fly Co per Colling part #4382 1011 00.

CABLE, mechanical: stranded steel core 0127 dia w/
nylon coating .032 0D,

CABLE, power: underwriters type SJ: two #18 AWG !

CAMSHAPT ASSEMBLY.
 CAMSHAFT.
CAMSHAFT ASSEMBLY.

ECAPACETO?.{, fixed: ceramic; 1.0 puf

CAPACITOR,

CAPACITOR, fixed: ceramic;

- CAPACITOR, fixed: ceramic;

 CAPACITOR, fixed: ceramic; 47 uuf 5% ;

{ CAPACITOR, fixed: ceramic; b0 puf +2%;

A0 3981A

stranded cond {41 strands #34 AWG bare copper).
JAM.

+ 25 wpf; BOO
- vdew; JAN type CCA0CKO1GC,
i CAPACITOR, fixed: ceramie; 1B puf == .25 puf; 500
. vdew; JAN type CCS0CKIRSC,
CCAPACITOR, fixed: ceramic; 2 wuf = .25 uuf; 500
vdew; JAN type COR0CKOD20C,
CAPACITOR, fixed: cevamic; 4 puf + 25 uuf: 500
videw; JAN type CO30CKS40C,

1:’{3 Ay £ M

fixed: cevamic; 5 wef =
view; JAN type CC30CKO50D.

CAPACITOR, fixed: ceramic; 10 puf o
vdew; JAN type CCR0CKILI00F,

500

1 ,‘.LJ{L“’; 500

CI8T:

Loading cable {part of main
gear assembly).

Dal cable.
A-C power cable.
Variable 1-f slug rack cams.

H-f, rv-f glug
sembly,
Medium-frequency r-f
rack cam assembly.
L-f, v-f slug rack cam

senibly,
V192 grid coupling.

rack cam

as-

slug

V102 grid coupling, tuning
steps 4 through 7.

C111: 100 ke signal coupling
to V101

C1i%: Viol prid
tuning step 1,

C182: T103 top coupling.

Cig6: Ti04 top coupling.

C201: T105 top coupling.

C221: Variable 1L, top cou-
pling.

Variable i-f top coupling.

Tuning steps 14 through 30
antenna coupling.,

C173: 100-ke signal coupling
te V101, ‘

Filter crystal pavallel.

§C237: Tuning steps 8 through

CAPACITOR, fixed: ceramic; 15 puf =5%
JAN type CC30CK150.J.

500 vdew: |

20 upf =595 500G vdew;

JAN type CC30CK200T,

22 upf £5%; 500 vdew,
JAN type CC30CK220J.

CAPACITOR, fixed: ceramic dielectric; 24 uuf =59
500 vdew; JAN type CCS6CEK240].

CAPACITOR, fixed: eeramic; 36 puf =5%;
JAN type CCHICKIBOT.

500 vdew;

500 vdew;

JAN type CCI0CK4T0J.

500 vdew;
(choose 1 of 7, so that freq does not vary more than
=300 cps from freq at 30°C over temp range of 0°C
to +60°Cy. . . S

. C153:

15 antenna eoupling.

G151 V105 crystal oscillator
piate funing.

C165: VI05 erystal oscillator
feedback,

L115 trimmer,

Antenna  coupling,
step 7.

Antenna  coupling,
steps 16 through 39,

V1065 xtal oscillator
plate tuning.

C235: Antenna coupling tun-
ing step 3,

V105 crystal osciliator plate
tuning.

Part of bfo assembly {com-
pensating cap}.

tuning

as-

coupling,

tuning !

27158813

278877.406

5C10A--2
278208515
278203514
2Z8203-516
30900126
309061 ES-11

31000227

31200425
305005121

33010180

308015138

: 310020-63
30902257
30202456

3Dacas-14 -

30904738

3D9050-160°




Ref
gymbol

Name of part and deseription

Function of part

Signal Corps stoek Moo

{234
o157

o1,
0233

C114,
G115,
C128,
G134,
C135,
C137,
C138,
CL41,
142,
c163,
(164,
o170,
0172,
C178,
183,
185,
€186,
C189,
199,
191,
193,
C194,
C195,
197,
C199,
200,
0207,

: CAPACITOR, fixed: ceramie; B0 puf =249

CAFPACITOR, Gxed: cevamic;

fC;—\PAC'{E‘{Ji}L fixed: ceramic; 10,000 upf, guaranteed

2 B0O vdew;
{choose 1 of 7, so that freq dees net vary more than
=300 eps from freg at 30°C over temp range of §7C
to 607 CY.

CAPACITOR, fixed: ceramic; 50 puf =2%:; 500 vdew;
{choose 1 of 7, so that freq does not vary more than |
4300 eps from freg at 30°C over temp range of 0°C:
to 6070, ’

CAPACITOR, fixed: coramic; 50 wef 2% ; neg temp
coef 1200 {tol Z1BDY ppd/uf/*C; B00 vdew; {choose
1 of 7, se that freg does not vary more than :
from freq at 50°C over temp range of 0°C to

CAPACITOR, fxed: ceramic; B0 apf £200; 500 vdew;
(choose 1 of 7. 80 that freq does not vary morve than
£300 ops from freq at 30°C over temp range of 0°C:
to 4-B0°0).

CAPACITOR, fixed: coramic; 50 puf =29, 500 vdew:
{chooze 1 of 7 so that freq does not vary more than
=300 eps from freq at 30°C over temp range of 0°C
to +69°C), ‘

CAPACITOR, fixed: ceramic; 50 unf £2%; 500 vdew:
(choose 1 of 7 so that freq does not vary more than
=300 eps from freg at 30°C over temyp range of 9°C
to -+6D°CY.

CAPACITOR, fixed: cevamic;
COB0UKALIN],

CAPACITOR, fixed: ceramie;
JAN type CCROUKER0].

51 upf =59

JAN type

68 puf 5% 500 vdoew;

100 ppf 5% ; 500 vdew;
JAN {ype CCOBOUJ101.

min value tol; 350 vdew,

{eom-

Part of bfo assembly
pensating cap),

Part of bio assembly (com-
pensating capd.

Part of bfo assembly fcom-

pensating cap).

Part of bfo assembly {com-

pensating cap).

Part of bfo assembly {com-
pensating ¢ap).
Part of bie assembly (com-

pensating cap).

Antenna  coupling,
sten 2.

V105 crystal oscillator plate
tuning.

231 coil L1035 {tuning steps
8 through 15) frimmer.
233 : Antenna coupling, tun-

ing step 1.
Clid: V101 ave isolation.

tuning

| C115: V101 screen % bypass,
;01260 V101 plate cirbuit de-

eoupling. :
C134: V102 cathede v-f by-
pass.
C135: Vi02 scereen rof by
pass.

C137: L1114 to L115 eoupling, |
C138: V102 plate eireuit de-

coupling.

Ci41: V103 cathode v-f by-
pass,

C142: V103 sereen r-f by-
pass.

Ci63: V195 plate circuit de-
coupling.

Cl64: V105 sereen »-f by-

C179: V104 cathode r-f by~
pass.

C172: V104 plate cireuit de-
couniing.

C178: V103 plate civeuit de-
coupiing.

Ci83: V106 cathode r-f by-il_

pass. :

ADVGH0-1681

3D9050-158

3D9050-170

SDOGE0-171

308050168

3D9050-169

AD0051-68

CADY0S8-27

FDH100-236

3D AL-52T

AGD 32614




el

symbel Name of part and deseription Funetion of part Sigmal Corps stoek No.
208, C185: V106 screen r-f by-!

208, hEEEE
<211, C186: V106 plate circuit de-

218, eoupling.

{218, COIBR: ViOT erid decoupling.

G219, £180: V107 sereen v-f hy-

{227, pass.

228 C191: VIO plale circuit de-
) coupling.

2153 Vi08 grid decoupling.

G194 Vi08 screen r-f by-
DRSS,

195 V108 plate cirenit de-
coupling.

C1o7: V108 erid decoupling.

199 V108 sereen r-f by-
pass,

Cal: V109 plate civeuit de-
coupling.

G207 A-e lne Glter.

CRO8: Ave amplifier degen-
erative feedback.

2090 Audio grid coupling to
Y11z

£211: Audio grid coupling to
V1.

213 Ave bypass,

C218: V1id screen - by-
pass.

€219 V114 plate cireuit de-
coupling,

C287: I-f cutput V1Ii1 plate
bypass,

C228: If output coupling.

248 . CAPACITOR, Axed: electrolytic; 8 uf; 350 vdew; JAN B isolation. ‘ ADB8-222
type CEGIBOBOP.
{1215, CCOAPACITOR, fixed: electrolytic; 20 uf; 150 vdew; JAN . C215: V111 cathode bypass.  3DB20-112
0216 type CES3CE00J. C216; Bias filter for VI3
{217 CAPACITOR, fixed: electrolytic; 2 sect; 35 uf ea sect; | Power supply filter. s B35-3
450 vdew ea seet; JAN fype CHEE2F350R,
206 CAPACITOR, fixed: miea; d ppf +5%; 5300 vdew. CV114 fo V110 bfo coupling, [ 3D9005-123
£109 CAPACITOR, fixed: mica; 20 puf =5%; 500 vdew. L1095 trimmer. 3D9020-77
123, CAPACITOR, fixed: mica; 75 wuf £5%; 500 vdew, C123: 1108 trimmer. L aDeoTe-51
{129 C129: L1128 trimmer.
€113, CAPACITOR, fixed: mica; 100 pef *5%; 500 vdew. C113: V101 grid coupling. %31)5—]10(%294_
1386, Cl35: V102 injection cou-.
143, pling.
{166, Cl43: V103 injection cou-
171, ¢ pling,
{184, C166:  Oscillator  feedback
204, { network,
£226 POUTL: V104 sereen bypass,
§C184: V1906 prid bypass for
i  harmonic amplitude con-
- trol. -
| Ca04: Ave rectifier coupling.
i . : _ 1 C226: VI11 voltage divider. 0o
o107 CAPACITOR, fixed: miea’ 130 wuf 5% ; D00 videw. 1104 trimmer. SRR -

AGOUB261A L




Ret

symbol Name of part and description

Funetion of part

Signal Corpsstock Ne.

L C145:
. C159

- Vits

(0121
SC127:

L1211 trimmer,

s 1.250-ke filter trimmer.
L117 trimmel.
L1118 trimmer,
xtal oscillator

tuning,

Cl05: L1038
L1107
L111
V106

G175
G179

frimmer,
trimmer.
trimmer.
grid trap.
L1177 trimmer.
C181: L1IB trimmer.
Diode load bypass.
1102 trimmer

L101 trimmer.

C168:
CLTT:

S LATO trimmer.

Audic output sgualizer.

K101 contact spark suppres-
sor.

CI98A : V109 cathode bypass.

C198B: T108 flament wind-
ing bhypass.

C205A: Bias line bypass,

(2058 Part of ave filter,

C205C: Noise limiter filter,

Crystal trimming.

L1065 trimming.

E108 {rimming.

1,109 trimming.

13112 trimming.

132 1,113 trimming.

C146: Crystal oscillator plate
tuning. E

147 Crystal oscillator plate ;
tuning.

C148: Crystal oscillator plate
tuning.

C110:
1232
124:
C139:

0145, CAPACITOR, fixed: mica; 150 puf 5% 500 vdew.
C159
175, CAPACITOR, fixed: mica; 180 puf 2% ; 50O vdew.
C17%
161 CCAPACITOR, fixed: mica; 200 gpf =2%; 500 vdew.
Cio5, CAPACITOR, fixed: mica; 220 upf =24 ; 500 vdew,
Cr21, :
€127,
€168
1, CAPACITOR, fixed: mica; 300 puf 2% ; 500 vdew.
181
c202 CAPACITOR, fixed: miea; 330 guf 229 500 vdew.
G103 CAPACITOR, fixed: mica; 430 ppf =29 300 vdew.
€101 CAPACITOR, fixed: miea; 820 uuf +2¢0; 500 vdew.
C118 CAPACITOR, fixed: micar 910 gef 1% ; 500 vdew.
c212 CAPACITOR, fixed: mica; 6800 paf 109 ; 500 vdew;
JAN type CM40BGE2ZK.
G214 CAPACITOR, fixed: paper: 2 sect; 100,000-100,000 uuf
5206 —10%: 600 vdew; JAN type CP33B4EF104V.
C198A, B CAPACITOR, fixed: paper; 2 sect; 100,000-100,000 ppf
4200 —106; 600 vdow; FAN type CPH4B4ETF104V,
C205A, CAPACITOR, fixed: paper; 3 sect; 100,000 puf +20%
B,and C —10% en sect; 600 vdew ea sect; JAN type CP3H4B-
AEF14V,
C167 CAPACITOR, variable: ceramic; rotary type; 3 to 12
wuf 1 sect, :
<119, CAPACITOR, variable: ceramic; rotary type, 1 sect;
122, o to 25 pufl
c124,
c130,
o132,
1486,
C147,
148,
149,
169
€188 CAPACITOR, wvariable: air dielectric; single sect
plate meshing type; 3.5 to 27 puf; SLC charvacteristic.
102, CAPACITOR, variable: ceramic; rotary type; 8 to 50
104, wnf, 1 sect.
C1086,
C108,
119,
C1290,
C128,
cido,
144, :
C150,
152,
- 154, \
o 0166, !

L C1en:

149 Crystal oscillator plate
tuning.

Calibration oscillator
feedback.

Crystal filter PHASING.

C102: L1061 trimmer.
CC104: L1902 trimmer.
C196: L1093 trimmer.
CC108: L104 trimmer.
FC119: L1:0 trimmer.
CC120: Li0T trimmer.
C(128: L111 trimmer.
Ci40: L115 tfrimmer.
L C144: L121 trimmer. :
; C159: Crystal oscillator tun-
[ C152: Crystal oscillator tun-
| ing.

-3D6150-92

plate &

3D9180-38

3D9220--34

30930060
AD9330-27
AI¥430-H
3Deg20-14
309910-3

FH 4068221
3D AL60-770

ADALOO-TTT

3D AL06-T32

3D9012V-25

3DB02TV-6

305050V -117

AGO 32614




Bef
symbol

C158,
C162,
0174,
ci7e,
180,
C182

1114,
Li1s

{118
115
La1e,

L1i1g
L1g2

1103

1101,
17110

105,
L108§,
112

- CAPACITOR, variable:

. COIL, RF: single laver wnd; 75 turne

[ Name of part and de ription

air dielectric: single sect, plate
meshing type:; 7 to 100 pefy SLC characteristic.

xtal; for 093" dia crystal helder: inel B

X %7 x W7 sponge rubber pad cemented to elamp,
COIL, RF: veplacement coil

COILL, IF transformer: replacement coil,

COIL, RF: unshielded phenolic form, beryllium copper
silver pl term rings.

COIL, R¥: replacemeont coil,

COIL, R¥: antenna; single layer wnd; 48 turns #28E
wive; 237 lg x 437" dia phenolic coil form; adj iron
core (not inel).

COIL, BF: antenna; single layer wnd; 43 turns #28E
wirte; 2% lg x 4577 dia phenolic form; adj iron
core (nobt inel).

COIL, R¥: single layer wnd; 46 turns #3
wire, closely spaced, tapped af 13 turns;

A877 dia bakelite form w/core,

double I

871 g%

#ALE
A" lg % 2957 dia phenolic form; slug tuning
net ingl}.

wire;
{core

COIL, RF: choke: 3 universal wnd,

COLL, RF: single layer wnd: 15 turns wire:

2" lg x 295" dia phenclic form; siug (core
not incl),

COIL, BRY: single Iaver wnd:; 20 turns F28E wire;
27 1g x 285" dia phenolic form; slug tuned {core:

uot incl}.

Funetion of part

Zigunal Corpsstock No.

ke oseillator frequency ad-
justment.
C230: ANT. TRIM capacitor.
Secures 100-ke crvstal,

Lli4: First mixer V102 plate
coil for tuning step 1.
1.118: Variable i-f coil.
Yariable i-f coil.
Intermediate mixer V103 grid
eoil for tuning step 1.
LI1T: Variable i-f plate coil.
L1191 Variable i-F coil.
Antenna coil, tuning step 2,

D Antenna coil, tuning step 3.

coil

step 1.

step 1.

ode choke.

steps 8 through 16,

L1808 R amplifier V191

plate coil, tuning steps &

through 18,

L1120 First mixer Vi02 grid!
coil, tuning steps 8 through 5

14, !

C154: Crystal oscillator tun-
ing,

CibG: Crystal oscillator tun-
ing.

C158: Crystal oscillator tun-
ingr,

C162: Crystal oscillator tun-
ing,

Ci74: Lil6 trimmer.

C1T6: L1IT trimmer.

Ci80: Lit8 trimmer.

C182: L1i9 trimmer. :

C224: CAL. contrel for 109!

V105 crystal <.:s<'3iiiatm"rpiate;z;

L1081: Antenna coil, tuning.
L116: V102 grid coil, tuning

V105 crystal oseillator cath-:

L108: Antenna coil, tuning!
step 16 through 30,

LI0D: R-f amplifier V101
plate coll, tuning steps 16
through 30, :

L113: First mixer V102 grid
cotl, tuning, steps 18
through 30.

L105: Antenna coil, tuning

SDg100V--85

272642.859

3C60TH-1

 BCGOTR-2
CBOBHT

48

BCHOTR -3

C3C10B48-65

BO10845-64

201084547

BC10845-43

3CEHT-4%

201084548

BCLOR4S-45




Rel

| Signal Corps stoek Ne.

symbol Name of part and description Funetion of part
1104, [ COIL, RF: single layer wnd; 27 turns #A8E wire; L104: Aplenna coil, tuning 3C10B45-44
1,107, 27 lg x 205" dia phenolie form; slug tuned {core steps 4 through 7.
Lili not incl}. CLA0T: R-f amplifier V101

L1235
0136
Pi0l

J101,
J104

£149,
£150,
1151,
K152,
1153,
154,

£148,
1147,
F148
Fi42,
8148

102,
0103

[ele):

CCORE, adjustable tuning:

. CORE, adjustable tuning: 4%
COQUPLING, Aexible: for

COUPLING. Bexible: 34"

COUPLING, rig

 COTPLING, rigid: sleeve type; 2537

FCRYSTAL UNIT: Crystal Tinit CR~18/17; single xial

COIL, RT: 3 pie universal wnd; 500 uh =10% at 1006

ke powdered iron form.

COLLAR, shafi: 88; civenlar; %" 0D x w” iDx .2‘21"1

thk; two #6-40 NF-2 tapped holes at a0 deg.
INECTOR, plug: 2 parallel biade

straight.

CONNECTOR, receptacle: single round female eout;

straight.

[ CONTACT, tube socket: phasphor bronze, silver pl;

male cond;!

i through 7.
CL1tl: First mixer V102 grid

7
trap.
For tuning knob tensiom.

Line cord plug.

F101:
. tor,
F104:
[ tor.

| Crystal socket contact.

Antenna coax connec-

ATl ox 027 wd x 1047 by mis in xtal or tubse
socket base; for 0507 dia prong; Amphenol part.

#0-028-12

CORE, adjustable tuning: powidered iron core w/brass

U Part of coil assembly.

ead pl stud: freq 12 me max; 11877 lg x .2427 dia;

fite inside coil; Aladdin per Collins part #2885 1662 00,

. CORE, adjustable tuning: 341" lg o/a x 2567 dia.

357 1g x .257 dia.

57 g ofa; 2557 dia.

X .

to %" shaft coupling; 1.004"

dia x 5727 lg o/a.

COOUPLING, fexible: %7 - 147 ghaft coupling 1.0847

dia x 6727 lg ofa.
id: sleeve type; (250567 shaft sive ea
57 dia ofa, shaft 9.2847 lg extension

+

end; 17 lg =
from coupling.

COUPLING, righd: gleeve type; 25057 shaft size ea

end; 17 lg x %" dia o/a.
shaft size ea
end; %7 g x 12”7 diz ofn.

plate, Crystal Holder HC-8/17; 2,000 ke.

147 shafts; 19”7 wd x 1% &

: Tunes coil L104.
CB150: Tunes coil L105.
" E151: Tunes eoil L1GO.
» Tunes coil T.A07T.
31 Tunes eoll L10E,
» Tunes coil T10%.
: Tunes eoil L1131,
: Tunes coil L11Z
: Tunes coil ?;1}.;3.
41 Tunes coil LI0Z
5: Tunes ceil L1063,
G: Tunes eoil 1114,
T: Tunes coil L1186
%: Tunes coll L118
: Tunes coil L101.

3; Tunes coil L110L
Crystal PHABING  eonirol

coupler.

£148:

0102 Oscillator switeh shaft .

coupling.

Part of Vi0s 500-ke grid

plate coil, tuning steps 4

coil, tuning steps 4 through

30857-57
242035--93
BZ1T27

T RTNTHI-259

I OUTPUT connec-

(273193136

27326261

2ZA262--46

: 27826245

97306244
272250

273205148

CO103: Antenna swiltch shaft

conpling.,

Coupler on shaft extension. &

Part of i-f drive shaft as-?"

sembly.

 Part of i-f drive shaft as- 2431

sembly coupling,

- Crystal filter shaft coupling. : &

through 16,

Crystal for tuning steps 13




Refl
syrabol

Name of part and deseription

i

H Function of purh

Y108

Y102

Y103

Y106

Y110

Y160

Y107

Y101

Y105

Y111

Y112

Ti0z

101

plate, Crystal Holder HC-6/1: 8,000 ke,
plate, Crystal Holder HC-6/T; 13,000 ke.

piate, Crystal Holder HC-6/T; 11,000 ke.
CRYSTAL
plate, Crystal Holder HC-6/17; 12,000 ke,
CRYSTAL UNIT: Crystal Unit CR-18/17; single wial
plate, Crystal Holder HO-6/U; 4,000 ke.

plate, Crystal Holder HC-8/1T; 6,000 ke,

plate, Crystal Holder HC-6/UT; 10,000 kel
CRYSTATL UNIT: Crystal Unit !
plate, Crystal Halder HO-6/U: ;
CRYSTATL UNIT: Crystal Unit CR-18/T7; single xtal
plate, Crystal Holder HC-6/T; 14,000 ke,
CRYSTAL UNIT, guartz: single xtal plate; 100 ke
nominal.
CRYSTAIL UNIT: Crystal Unit CR-7/U; single xtal
i plate; 50O ke =500 eye.
P DIAL: vernier dial; ¢/o dial hub and washer in soldered
} assem; brass hub, 88 washer; clreular; 137 dia %
I .348” d; mts on 34" shaft; has two #4-48 NIF-2 holey
at 90 deg for set screws.
CDIAL: drum,

”

c FILTER, band suppression: 134" lg x %7 d3a ofa;

L8607 dia hole thru coil form {for mtg; 2 wire lead:

term.
CFILTER, band pass: 480 to 510 ke min range (shunted
by 65 wudy; 14" 2 147 x 34" max h ofa; 270,000

chm parallel impedance; rectangular metal case; two

Y

studs on bottom diagonally loeated, 13127 be-
tween ctr; 2 solder lug term on top, 2 solder lug ferm

¢ on bottom; MFP, core adj from top or betfon:.

CFUSE, eartridge: 1.5 amyp: 280 v,

CGEAR ASSEMBLY: c/o:

; Colling part

; ftom e Vo

| Back gear panel 505 2179 003

s Front gear panel 565 2180 008
ey geavs and ghaft assem 504 3111 002

I-f driver gear and shaft assem 04 2014 601
Clear a 1, switch IF B4 3004 001
- Me knob shaft Ahd 2856 D01
CKneb gear and hab assem S 3018 o4
C Bhadtt 1, hand switeh 584 3006 001
| Bali, dia {2 2a) 309 5200 60

Shaft assem, Geneva wheel : B4 3012 401

Thrust bearing 2972 941

Rub assem, Geneva wheel 3015 601

Centering spring
 Hub assem, detent gear
Tretent spring assem 3025 061
i(?(ente'r planet, geay and hub assem 504 3020 001
 Flub assem, floating 3016 001
[ Shaft and gear assem 3005 001

CRYSTAL UNIT: Crystal Unit CR-18/Y; single xtal
CRYSTAL UNTT: Crystal Unit CR-18/1T7; single xta]i
CRYSTAL UNIT: Crystal Unit CR-I8/; single x.talé

INIT: Crystal Unit CR-18/1; single xial .

CRYSTAL UNIT: Crystal Unit CB-I18/1; single xtal!
CRYSTAL UNIT: Crystal Unit OR-18/T; single xtal

> xtal:

2932 001
BOIR 01

cCrystal for tuning steps 5| 2X209-8000
through 4. 5
Crystal for tuning steps 23
through 24 ;
Crystal for tunings steps 19 2X209-11000
through 20. ‘
Crystal for tuning steps 4, 2X209-1200G
o140, 21, and 22,
 Crystal for tuning steps 1 2X200-4000
- through 2.
Crystal for tuning steps 3 2X205-6000
through 4.
Crystal for tuning steps 7, & 2X209-10000
1%, 18, 27, and 28,

209-13000

through 30,
Crystal for tuning steps 11, 2X209-14000
12, 25, and 26,
Calibration crystal. 2X226-190

I-f filier crvstal. 523{22:}5{)(}

Vernier dial. 273728298

- Band indicating MEGACQY. 2Z23723-231
© CLES drum,
Part of spurions 1,250-ke fil- 2724876-111

ter Z111.

Crystal filter output. | 274376110

A-¢ line fuse, : 3226015
. Tuning and band changing 274875412

LEATS.

Signal Corps stock No.

Crystal for tuning steps 29 2X200-10666.67




E £
sy%?i;o} Name of part and description Funetion of part Signal Corpsstock Mo,
Collivg part
o ey No. :
Stop idler gear hub assem 504 3009 001
Pointer puiley assem 504 Hi4dh 002
Pulley, drum 504 2954 001
Post, lower spacing 05 2128 001
Post, upper spacing 505 2127 001
Loading cable 425 1011 00
Spring 502 1158 (02
Miscellaneous assem hdw
173 e x 67 wd x 47 4 approx ofa; mts by five
375" din holes irregularly spaced; Collins Rad:
part/dwg #505 2189 (064, :
GROMMET: synthetic rubber or neoprene; fits 15" dia Prevents abrasion. 67485653
hele,
GROMMET: synthetic rubber or neoprene; fits 7 dia Prevents abrasion. . GZABBE
hole. :
P GROMMET: synthetic vubber or neoprene; fits %7 diz Prevents abrasion.  GAABRE-HE
hole. ' :
GROMMET: synthetic rubber or nesprene; fity 17 dia Prevents abrasion. 574914
hole. ;
GROMMET: synthetic rubber or neoprene: fits 7 dia Prevents abrasion. 624895
hole; ANA sid type AND3L-3-8.
XWiet  HOLDER, fuse: extractor post; for one SAG cartridge Holds fuse FLOL ; 3752852
fuse. .
01014 . HUB: coupler; SS, unfinished; vd 10997 dia x 3277 thk. Part of vio coupler. [ 27518055
ofa; 18807 dia ctr mig hole for shaft, two # '

NF.2 tapped heles at $0 deg and perpendicular to
shaft hole.
0101C HURB: &8, unfinished: 1L.0§0” dia x 327" thk; 2507 dia  Part of vio coupler. 245180-36
ctr mte hole for shafi, two #6-40 NF-2 tapped holes
at 90 deg and perpendiculsr fo shaft hole. :
INSULATOR, stand-off: vound post shape; natural Part of audlo meter board RGEG0-119

bakelite; 7507 lg; 347 0D, tapped #6-82 NO-Y x assembly.
15" dia ea end. ' :
J142 JACK: Jack JT-083%; for 3 cond pluy 2067 dia = L093"  SPEAKER jack. ’ [ 2EEDAS
ig. :
J1463 JADK: Jack JJI-084; for 2 cond plug 2507 dia. PHONES jack,
KNOB: round; black phenolic; for 4" dia shaft, Controls.
CKNOB: round, fapered; black phenolie; for 37 dia  Control.
shaft: one #8-32 tapped hole for set screw; 17 dia
w 37 Ip afar 447 dia shaft hole; surface knurled
KNOB: round; black phenolic; ” shaft; indicator Controls. CHAREZ-485
raark filled white; 137 dia x 1% lg o/a; no insert.
KENOEB: round, w/pointer: black phenolic; for W dia Control 27BRE1-4.1
ghaft. :
KENOB: round; black phenolic: for 2537 dia shaft; fwo, Control. : 2EBE22-531

#8-32 tapped holes for set serewsi 1% " dis skivt;
1%7 diax %" lg ofa; brass din shaft hole: indi-
: cator mark filled white.

1104 LAMP, glow: Navy type #£VG-1Z; 105-125 v, ¥ w; Reecelver protective lamp.
11" lg ofa; bavonet base candelabra; GE fype,

NE-48.
1101, LAMP, ineandescent: Lamp IM-52; 6 to 8 v, 15 amyp; Dial ilhuminations. 2750251
1102, miniature bayonet base. :

1103

Xi103 237 dia . Helder for 1183, F 275883340

| LAMPHOLDER: miniature bayonet;

© o ofa. ; ‘

LAMPHOLDER: ministure bayonet; 1% lg x &7 wd X¥101: Holder for 1101, | 27HB883-353
x 4 thk ofa. _ : P X1102: Holder for 110% :

L LUAGO 83514




Ref
symbol Name of part and deseription Funetion of part Signal Corps stock No.
5 .
1ot METER, audio level: DC milliammeter ealibrated for Audic level meter. 3FA807.5-8
db; range 0 te 1 ma; round, plastic, dush panel mig
case.

MOUNTING, coil: holds coil and core (.0
steel, ead plate; irvegular shape; 417 lg x #”
2747 h above mtg surface; mts in 417 dia hole and
D807 dia hole, .310” between ctr.

AL i OSCILLATOR, RF: 2.0 to 3.0 mc; not xtal controlled;  Varviable-freguency oscillator. | 2C2722-6

approx Q0L w output; 5147 lg x 257 wd x 2% h

approx; integral coil; receives power from main recti- |

fier unit; mts on front panel by three #6-32 N2
tapped holes on 1.75” x 1.488" ctr; HS3; Collins part

# TCEI5, dwyg #505 4011 004,

T106 OSCILLATOR SUBASSEMEBLY: bfo; incl eapacitors ' Beat-frequency oseillator. 20279817

Cl, 1600 puf button silver mica (Collins payt #£912°

(0967 00), C2, 5 to 50 wuf var air, C3, B0 uuf =1

anf temp coef —1200 +15% (Colling part #9913 0065

00}, C4, b0 puf (sclected item) ceramie compensating

capacitor, C5, 100 wpf +10% ceramic or silver resis-

tor Bl JAN type RC20BF104M, coil: 81 turns #5-41

Litz tapped at 81 turns, powdered iron core, phenolic

tubular form; encl in aluminum can; 480 to 529 ke

freq range; 2" lg x 145" wd x 43" h o/a; two #4-40

NGC-2 x %" mig studs on §i” etr; two #£6-32 NC-

spade bolts on 14" ctr. : :

1101 POINTER, indicator: sliding. CIndicator on MEGACYCLE  2Z7258.94

Coil holder. 2Z6820,355

I drum.
POST, spacing: cad pl steel; %7 lg x {7 OD; 130" Band switeh spacer. 277259119
ID for mtg.
PULLEY: CRS, tin p}; circular; 2.125” dia x 34” thk; Dial drive pulley, large LEATHTR-2
A757 dia hole. : :
PULLEY: dial drive; CRS, tin pl; circulay; %7 dia x: Dial drive pulley, small. BATOTR-3
1987 thk; 1277 dia hole. : :
1182 REACTOR: 3.0 hy, 120 ma; 100 chms DO resigtance;: Power supply input d-g filter  3C547-87

2500 v RMB test; HS metal case; 2457 wd x 247 lg0 choke.
x 34" h; four #6-32 NC-2 mtg inserts on 14" x
14" ctr; 2 solder lug terms on 5" ctr.

1128 REACTOR: 5 hy, 89 ma: 300 ohms DO resistance: Power supply output d-c filber  3C547-38
2500 v RMS test; HS metal case; 148 wd x 1%” lg choke,

x 2887 by four #6-32 NC-2 mty inserts on 137 x
18" oty 2 solder lug term on 47 ctr.
RECEIVER SUBASSEMBLY: “lg x 8127 dia ofa; ! Yernler drive assembly. 2041803881
927 dia shaft for mig.
#1110 RECEIVER SUBASSEMBLY: incl coil 1194 and ca- Tuning steps 4 through T 2041808884
pacitors C10T and CIO8; 1% lg x 17 wd x 2 h ofa; (antenna).

two 1407 dia mtg holes diagonally loeated on 1347
R R 4

s AL04 RECEIVER SUBASSEMBLY: inel capacitors C122 ) R-f tuning steps 8 through 15, 2041803886
and C123 and eoil LI08; 185" g x 17 wd x 2” h ofa; :

two L1407 dia mig holes on opposite corners of 137

® B” mbg etr.
108 RECEIVER SUBASSEMBLY: inel coil L112, C129 R-f tuning steps 8 through 15,

and C130; 1367 lg x 17 wd x 27 h o/a; bwo 14" din
mtg holes on opposite corners of board; 1" x 13”7
mig cir. : :
02 RECEIVER SUBASSEMEBLY: incl coil L1109 and capa- R-f tuning steps 16 threugh | 2C4180-388-7 .
: citor 0184; 18" lg x 1" wd x 2” h o/a: two 1407 dis 30, :
mtg holes on opposite corners of 13”7 x 87 mig etr. 1




Het
symbol

Name of part and des

7103

L1086

7107

£115

7109

CRi01

K191

110,
“R118,
"Ri24,
. R1ZE,
- RI3

1138,
CRieE,

Rigg,

R173,

RI8G

CRECTIFIER, motallic:

CRESISTOR, fixed:

P RESISTOR,

RESISTOR, fixed:

P

sinel eoil 11313 and capa-
dia

RECEIVER SUBASSEMBLY
eitor O182; 1% lg « 17 wd = 87 h of: 147

mig holes on opposite corners of board; %7 x 1%

D Ewo

mtg olr,
RECEIVER SUBASSEMBLY
citors CI20 and C121; 187

ined eoll L107 and capa-
e x 17 wd ¥ 27 h o/a;

two 1407 da mig holes on opposite corners of 137
¥ %7 omtg ol

RECEIVER SUBASSEMBLY: inel coil L111, €127
and C12¥; 7 lr x 17 owd x 27 hoofa; two 147 dia

« holes on opposite corners of board; 1%7 x
mtbe oty
RECEIVER
1103, fixed

SUBASSEMBLY: inel eoils Litd
G101,

capaeltors G103, £165,

R-f tuning

e
BT

104, 108 mid on board;
four 1407 mtg holes on .8

capacitors {102,

x 2" wd x 237 h ofa;
x 17607 ctr.

RECEIVER SUBASSEMBLY: inc coil LAD5,
and C110 mtd on board; 137 lg x 17 wid x 27
two L1407 dia mtg holes diagonally located on TWT

A 4

seleniwm;: input 125 v AL, 1
to 5009 cve, single phy output 6.28 v IC, 64 ma max,
full wave.

RELAY,
{viewed from
palladium cont;

arrangement
cont rating;
18 amp

armature: right 10, left 10 cont
mty end); % amp, 150 w
single wnd coll, 12 v DG,

DO max teleass, 021 amp DO max 75 ohms
DO vesistance, ins: solder log term; wow 1
wel % " h omax; two 40 holes on diagonally

497" vert hetween ctr; Tast acting.

comp: 10 ohms =104
type RCZOBFINNK,

RESTITOR, fixed: comp; 100 ohms
type RC20BFLOIE

RESISTOR, fixed: comp; 160 ohms
type RC20OBFLELT,

1056 M ows

5% Y oW

fixed: comp; 470 ohms =10%; % w; .

type RC20BF4TIE

cormyp: 820 ohms =106 Y% w;
type ROSOBFSZ1K.

RESISTOR, fixed: comp; 1000 chms =109
type ROZOBFLOZE,

i w;

1000 ohms =10%; 2 JAN

HESISTOR, ed: comp; W

type RO42BF102K.

REKISTOR, fixed: comp; 2200 ohms x=106%;

type RCZOBTFR22K,

CTuning steps 8 through 15
{antennal.
Meter M101 rectifier,

CR1I1: VOB

1wy JAN

Punciion of part

2-f tuning steps 16 through

B4

steps 4 through 7.

sbeps 4 through 7

Tuning steps 1 through 3

{antennal.

Disabling reluy.

V112 flament voltage dvop-

ping.
T meter
sistor.
INPUT meter
sigtor.
Ri0T:

cireuit load re-
balaneing
V2 eathode bias.

cathode blas.
V106 cathode bias.

R127:

Determines minimum hiag

I-f

C I‘ 101 load resistor.

B isoiatiam.

R110: V102 plate decoupling.
R116: V105 tuning steps 2 to
12 plate load.
PEZ%' V102 plate decoupling.
2129 V108 plate deconpling.
le%:}: V107 plate decoupling,
R188: V108 plate decoupling.
R162: V1id bfo decoupling
RI168: V11l ave amplifier

bias.

re-

outpui V11l bias

241803888

8-

’Liﬁ%t)

-w_.
fes

(‘

2C4180-388-5

3114055

BETHODA-BEE

SRE20BFIOK

ROZOBELGLS

 BRCZOBFATIK

SRCZOBFRZIK

SRCZOBFINZK

TCZOBFILER

AGD $U814




i |

Reaf
gyambiol

MName of part and description

Funrction of part

Hignal Uorpsatock Do,

R155

i3z

e
)
i
o
s
]

ot}

feulios e Jocy)
NS A v
T Lo ws DE D
g

]
!
@

R131

R126

R147,
168

R0,
R113,
R114,
128,

Ri0y,
R117,

H134,

Ri50

R102,
R112,
R115,

R120,

S Ri83,

CRESISTO H, Axed: comp; 37,000 ohmsg =10% ;) % w;

P RESISTOR, fixed: comp; 27,000 ohms

 RESISTOR, fixed: comp; 47,000 chms =109

RESISTOR, fixed: comp; 2200 ohms =10%; 1 w: TAN
type ROBOBFZ22K.

RESISTL ixed: comp; 35040 ohms
type ROZOBF32K.

RESISTOR, fixed: WW; JAN iype RW3HE

RESISTOR, fived: vomp; 4700 ohms 108 ; °
type RCZ0OBFATIK,

RESISTOR, fixed: comp; 8800 phms =100 % wi JAN
type RCZOBFGREK,

RES
JAN

RCZOBFLO3E.

CRESISTOR, fixed: comp: 82,000 ohms +£10%:; % w;

JAN type RCZOBFEZRE.

JAN type RCZOBIITAK,

+=HE g M ows
JAN type RCZDBF2TRT.

ISTOR, fixed: comp; 35,000 ohms =10%; ¥ w;
JAN type ROZOBF333K,

R

i

[has
&

IAN type RC20BFATIK.

RESISTOR, fived: comp; 68,008 chme x=10%; ¥ w;
JAN type RUZ0BF683K.

RESISTOR, fixed: comp; 100000 chms =10%; % w;
JAN type RC2OBFINEK,

£

STOR, fixed: comp; 10,000 ohms 104 %% w; .

K175 AUDIO meter voltage
dyopping resistor.
AR Vil i

voltawe dropping.

miate

V109 plate decoupling.

A-f woltage amplifier cathode
bins,

Current limiting resisior.

Ri19: 10-ke oseillator cath-
ode bias.

RiBZ: Crystal filter selectiv-
ity.

V101 plate decoupling.

R105: Vidl funing step 1
plate load reststor.

R122: 180-ke oscillator devou-
phing.

Ris2: Vi0T ave decoupling.

51 V108 ave decoupling

G V109 ave decoupling.

Ktnl filter selectivity,

R126: V107 serveen bleeder,

T: Bias bleeder.

360 V108 serecn bleedsr.

W V101 sereen  voltage
dropping.

R115: Vig3 sereen voliage
dropping

Hild: Vi
dropping. ,

B128: Y106 screen voltage
dropping.

R151: Diede load,

sereen  voliage

PRI 114 bfo plate load
PR109: VI0Z screen woltage

dropping.

R1TT: VIOH tuning steps 14—
30 plate veltage dropping.

Rid4: VIOT scresn voliage
dropping,

R187: V1iD8 screen wvollage
dropping.

Rid4l: Vi0BY screen voltage
dropping.

Ri46: V111 plate load {ave).

Diode load,

Ri02: Vitl ave decoupling.

R112: V103 injection grid

R115: V105 grid leak.

R120: 100-ke oscillator sereen
voltage dropping.

R123: V166 grid.

R180: Crystal filter selectiv-

iy,

ARCBOBF222K
SRCZOBERAZK

SRW2THRG

BRO2OBFATIR

RRCZOBFOR2K

ARCINBIIH3K

BRCZBOPRF22K
BRCZOBFIRIER
BRC20BF274

ARCZOBFA3ZK

SRCZOBP4TIE

BRC20BFGE3K

SROZ0BEFIOME




Ref

SHIELD, tube:

bayone‘i: mtg} Hr ID % 237 lg inside. Tube shield for V113,

symbaol Nume of part and description Function of part SignalCorps stoek No.
RI160, R145: Ave rectitier load
R1467, {V110).
R178 RI157: V113 grid.
R160; Vild bfo screen volt-
age dropping.
R167: V11l ave degenerative
feedhack.
R178: Part of detector load
supplying i-f output tube
: V1il input voltage.
RI17T1 RESISTOR, fixed: comp; 120,000 ohms =+10%; ¥ w; V111 ave filter SRC20BF124K
JAN type RC20BF124K.
Rizl, RESISTOR, fixed: comp; 220,000 ohms =109 ; % w; | R121: 100-ke oscillator plate  ARC20BF224K
156, JAN type RC20BF224K. load,
R158, Ri56: A-f voltage amplifier
R159, V112 plate load.
BT R158: T103 primary damp-
ing,
R159; T103 secondary damp-
ing.
R177: Part of detector load
supplying i-f output tube
: V1il input voltage,
R108 RESISTOR, fixed: comp; 330,000 ohms -+10%; % w;i Vi02 injection grid. SRC20BFI34K
JAN type RC20BF3I34K. :
R125, RESISTOR, fixed: comp; 470,000 ohms 4-10%; % w; | R125: V107 grid. SRO20BF4T4K
R144, JAN type RC2UBF4T74K. Ri1dd: Ave filter,
R152, R152: Noise limiter filter.
R153, R153: Noise limiter load,
R172 R172: Static drain.
R118 RESISTOR, fixed: comp; 680,000 ohms +10%; % w;i 100-ke oscillator grid. SRC2ORFGR4K
JAN type RCZ0BF684K.
riel RESISTOR, fixed: comp; 1 meg £10%; % w; JAN V1061 gzid SROZOBFIOSK
type BRC20BFI105K. .
164 RESISTOR, fixed: WW 120 ohms +=58%; 8§ w; JAN | Part of bias veltage divider. 3RW18921
R16E type RW200121.
Ri65 RESISTOR, fixed: WW; 310 ohms =5%; 8 w; JAN | Part of bias voltage divider. | 3RW21227
type RW30G311.
B140 RESISTOR, variable: comp; 100 ohms =+10%; 2 w; METER ZERO control, aRV21012
JAN type RVLANSDICGIA.
2148 RESISTOR, variable: comp; 16,000 ohms =10%; 2 w;; RF GAIN control. 3RV41510
JAN type RV4ANFEKI03A.
RiGd RESISTOR, variable: comp; 500,000 ohms 109 2 w; | AUDIO GAIN control. GRVES04R
JAN type RVAANFESR0AC,
QOREWDRIVER: 90 deg offset; Phillips L shape; 1| Screw driver (Phillips head}.  6R15490.1
end 8147 lg other end 17 lg, 31" lg o/a; 1887 dia
round shank; #1 Phillips head both ends; Vaco type
O1V.
011 SHEAFTT: extension; 1.375" lg x 250" dia. Crystal filter shaft extension. | awgap4-162
{3137 SHAFT: extension; steel, cad pl; vound 437 lg x 147 | Shaft for switches S100 and ! o7g203-508
dia; mts in coupling; opposite sides flatted 4347, 015" S110.
x 453 deg chamfer both ends. :
0138 SHAFT: extension; 7.875" Ig x .249” dia. i Bfe piteh adjustment. 27KB2-68
0132 SHART: 3% lg x 8757 dia o/a, 3107 wd at flatted’ Crystal switch shaft Q7R204-161
portien.
21581 SHAFT: 107 lg x 375" dia o/a, 310" wd at Hatied R-f switch shalft. 278204160
porticn, :

278304237

| UAGO 22614




53‘1—1{;3531 Name of part and description Function of part Signal Corps stock No.
K107, SHIELD, tube: steel, cad pl; cyhindrical, open top:  E107: Tube shield for V101, 278304.57
E108 bayonet mtg; 810" ID x 1%" lg inside; JAN type ! E108: Tube shield for V102,
TSEFOT101.
E109, SHIELD, tube: steel, cad pl; cylindrical, open top; [ E109: Tube shield for V103, | 2Z8304.154
E110, bayonet mtg; 810" ID x 1% Ig inside; JAN type! K110: Tube shield for V104,
E111, TSFOT102. E111: Tube shield for Vi05.
K112, El112: Tube shield for V108,
Ei13, E113: Tube shield for V107,
K114, H114: Tube shield for V108,
K1ih, B115: Tube shield for V109,
#®116, E116: Tube shield for V1i4,
K001, E001: Tube shield for V001,
E002 EOG2: Tube shield for V002,
E104, SHIELD, tube: cad pi; eylindrical; bayonet mtg; .950” Ei04: Tube shield for V110, | 2Z8304.183
E105, ID x 34} g inside; JAN type TSFOTL05. E105: Tube shield for V111,
K166 E1066: Tube shield for V112,
XY SOCKET: erystal, Socket for erystal Y111, 2Z8THI-64
XV101, | SOCKET, tube: 7 cont miniature; 1 piece saddie mig; ! XV191: Socket for V100, 27Z8677.94
XVi10z, JAN type TSETT101. EV102: Socket for V102,
XV103, XV108: Socket for V103
XV164, XVi04: Socket for V104,
XV105, XV105: Socket for Vi05.
XV106, XV106: Socket for Vi,
Xv1o7, XV197: Socket for V107,
XV108, XV108: Socket for V108,
XViog, XV109: Socket for V109,
Xvi13, XV113: Socket for V114
Xviy XV114: Socket for Vii4.
XV1i5 SQCKET, tube: octal; 1 piece under chassis saddle | Socket for V115, 248678.326
mig; JAN type TSBET101.
XV110,  BOCKET, tube: 9 cont noval; I plece saddle mtg; XV110: Socket for V110, 2Z48679.50
XVili, JAN type TSESTI101, XV111: Socket for V111,
Xviz XV1i12: Socket for Vila,
Xyin SOCEET ASSEMBLY, crystal: for 10 crystals. Sockets for crystals Y101 | 2Z8636-23
thru Y110, 4
01018 SPIDER, coupling: phosphor bronze; cylindrieal; 1096 | Part of main oscillator cou- | 273205-187
dia x 1577 thk; .250” dia ctr mtg hole. pling.
SPRING: helical extension type; 028" dia spring wire, | Gear loading spring (parvt of | 2Z8877.615
type 302 88; 574" lg x 125" OD o/a; 18% turns; main gear assembly).
30 deg hook term 1 ea end,
SPRING: helical compression: .025” dia spring wire,| Variable i-f rack spriog. 2Z8877.332
#302 B8; 8% lg x 312" OD o/a; 33 turns.
SPRING: helical extension type; 12627 1g x 312" OD; | R-f slug rack spring. 2ZBETT.333
39 furns.
SPRING: helical extension type; %" free lg x 130" | R-f slug rack gear loading. i 248877.334
dia o/a; 8 turns,
SPRING: helical extension type; 5" lg x %" dia o/a:| Dial spring loading. 278877.335
7 turng closely wnd.
SPRING: torsion type; 1”7 lg x 874" OD; 13% twrns MEGACYCLES drum dial | 278877.236
closely wnd, tension.
SPRING: loop type; S8 wire type 302, .020” dia; 229" Part of slug table assembly 2Z8B77.614
g x 225" wd x .030” thk. of r-f tuner assembly.
5110, SWITCH SECTION, rotary: 12 position (p/fo rotary : Variable i-f selecting. 3Z9503E-10.14
3111 switech) ; 1 pole, 2 throw.
3108 SWITCH SECTION, rofary: 18 position (p/e rotary Crystal oscillator harmonic | 3Z9903E-10.18
switeh); 2 pole, 15 throw. selecting.
§101, SWITCH SECTION, rotary: 18 position {p/o rotary|S101: Antenns coil selecting. | 329903 E~10.15
8102, - switeh); 1 pole, 17 throw. | 310Z; Antenna eoil selecting.
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Hef
symbol

8112,
8115,
8118,
8118

5118

5114
5117

T109

T101

T108,
TiD4,
T105
T108

Functien of part Sienal Corps stock No.

|

! La1p6: First mixer plate coil;

1 seleeting.

i PB10T: Firet mixer plate cir-|

i L cuit selecting. |

| 9108: Orystal selecting.

PeWITCH SECTION, rotary: 18 position {pfo ©103: R-f coil selecting. ;35‘49905"}?}19.}‘2

105: Mixer grid circuit se- |
i

‘ switchd; 1 pole, 18 position.
| P lecting. i
% S104: R-f amplifier plate coil |
1 selecting. L )
| SWITCH, rotary: DPDLT. be11m: BEO ON-OFF. 3339323—55’2
Q115: AVC ON-OFF. ‘

| S116: Noise LIMITER ON-

OFF,

S118: CALIBRATE O
OF ¥, ,

Receiver ON-STANDBY-  3Z0825-58.10%

| OFF. |

SELECTIVITY switch. . 879825-50.1

SWITCH, rotary: 2 pole, 3 position; 1 sect.

5 815" dia o/a; 134" lg sedr tip tapered to " at tip

}SWETCH, rotary: 1 pole, position; 1 sect. Le ;

 SWITCH, toggle: DPDT; JAN type STH2R. | METER switeh, %37}98&";1&52[’»
[ TQOL, alinement: natural phenolie, LTS-M3; 837 lg Alinement tool. | BEIABE-E
Iox k7 dia ofa: %" lg scdr tip tapered to @z at tip] l

| phenolic grip. {

| TOOL, alinement: natural phenolic, LTS-M3; 512" lg | Alinement tool. %Ei(%335.35-~1

w/ds” @ x & wd noteh in tip; epposite end has flat
fnsert & lg widT dx &7 wd notch in end. ‘
TRANSFORMER, AF: line type; pri 5000 ohms e

!

5 |
| 870637128
!& pedance, 1500 v test; seed 500 ohms impedance, 1500 ‘
!

E

l

|

i

| Audio output transformer.

v test, tapped at 4 ohmsa; HS metal case, iron core;

17%7 I s 1% wd x 3% h: 8 w oper level; tuims ratio |
2.89:1; freq response; 100 cps =3 db, 300 cps =1 db,
1000 eps zero veference, 2500 cps =1 db, BOUG eps =3
db; solder lug term; four #£6-82 x %" h studs on 1w .

% 147 eir ‘ L e
i 0 Crystal filter input. 27962057 ;

%TRANSF(}RMER, IT: 490 to 510 ke; shielded; 1+
g x 147 wd x 2% " h less term: und mig; tuned pri,
and secd: adi irvon core fuming; solder lug term on .

. bottom. : . .
TRANSFORMER, IF: 500 ke; shielded; 27 lg x 157 7108 Fiest i-f pansformer. 270641528

d x 8%" h ofa; tuned pri and secd; adj powdered ngg‘i: Second i-f transformer. |
. iren cove tuning. | T105: Third i-f transformer. .
 TRANSFORMER, power: fil and plate; input 115 | 2aos13 e

| &0 cve, single ph; seed #1,8 v, 2 amp; secd #2, 6.3 v,

v | Power transformer.

& 5 amp; seed #£3, TH0 v CT, 090 amp; HS metal gase; !
i g7 dg x 887 d x 287 excluding term; solder tug !
E geramic bushing term. Lo . P SHAKS
| TURE, electron: JAN type GAKS. LV 101: R-f amplifier. ;2' Baka
Lvi06: Crystal ogciliators.
Dy < RN Lo TeBEG
S TUBE, electron: JAN type 6BEG. [Vi02: First mixer, gg‘ﬂ)b[ 6
C EW 109 Third mixer. i
| V106: Second mixer. i
i 2JGBAB

| V001: Vio.

‘ I ve02: Vio.
; Iv104: Crystal osciltator.
% o V107: First i-f.
i R PO L | Vi08: Second 1.

S S | VI09: Thind i N
i R ERR 1 vii4: Bfo. Lo

TURE, electron: .}'Axﬁpe BBAS. . %
t el g

|
1
|
g
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Ref
symbaol

Name of part and deseription

Funciion of part

Signal Corps stock No.

YViig

TUBE, electron: JAN type 12AX7.

TUBE, electron: JAN type 12ATU7.
TUBE, electron: TAN type BAGSE.
TUBE, electron: JAN type V4G,
WRENCH: Bristo set screw,
WRENCH: Bristo set serow,
WRENCH: Bristo set serew.
WRENCH : Briste set serew.
TUBE, electron: JAN type QAZ,

W1l0: Detector and ave rec-
tifier.

Y112: Noise limiter, first
andio.

Ave amplifier.

Andio putput.

Power supply yectifier.

for No. 4 Briste set screw.

For No. 4§ Briste set screw.

For Moo 8 Bristo set serew.

For No, 10 Bristo set serew.

Voltage regulator,

2J12AX7

ZJI2AUT
2J6A05
2JoV4G
GREB5232
GEb5E230
GRHR2R1 1
BRH5230-10
2I0AZ2




RESISTOR COLOR GODES

RMA COLOR GODE FOR
FIXED COMPOSITION RESISTORS*

FIXED COMPOSITION RESISTORS?

JAN COLOR GODE FOR

SIGNIFICANT
FIGURES

5

A I —

TOLERANLE

SIGRIFICANT
FIGURES

EST
20

o—

TOLERANGE
MULTIPLYING VALUE

METHOD A

Dﬁ:\

MULTIPLYING VALUE
METHOD A
(BODY)
_ IST] SISNIFICANT
2o [ FIGURES
 —

MULTIPLYING VALUE

TOLERANCE
rMULTiF‘LY!NG VALUE
N

1800Y]

ARy
2
METHOD 8 METHOD B 5T
A B
zH -
coLor SR A TOLERANCE (4] NOTES

+ -
BLAGK 0 ! - ® \nSULATED FIXED COMPOSITION RESISTORS
BROWN ; 10 LR WITH BXIAL LEADS ARE DESIGNATED BY
RED 2 180 oz A NATURAL TAN BACKGROUND COLOR.

N NON-INSULATED FIXED GOMPOSITION RESIS-
ORANGE 3 000 * 3 TGRS WiTH AXIAL LEADS ARE DESIG-
vELLOw M 0800 v a NATED BY'A BLACK BACKGROUND.
GREEN 5 100,000 t s # RESISTORS WITH AXIAL LEADS ARE iN-
BLUE [ 000,000 oo SULATED. RESISTORS WiTH RAGIAL LEADS

- ARE NOR-INSULATED.
VIGLET 7 15,000,000 + 7
GRAY 8 100000000 + 8 RMAL RADIO MANUFACTURERS ASSOCIATION

000, *

WHITE ] i,O‘UU,GGU,GOO + 9 JANT JOINT ARMY-NAVY
GOLD - o s THESE GOLOR CODES GIVE ALL RESISTANCE
SILYVER - C.0f i 1 VALUES N DHMS
NG GOLOR - - + 20

Figure 40. Resistor colar codes,

TL32454%
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- GAPAGITOR COLOR CODES

RMA 3-4-5-86-D0T COLOR CODES FOR

MIGA-DIELEGTRIC CAPACITORS

JAN 6-00T COLOR GODES FOR:

T PAPER-DIELEGTRIC CAPAGITGRS ¥
OLERANGE — THIS DOT 15 ALWAYS SILVER
] FST}S{GN!FI(LANT
2 FIGURES
o - ] = O’ d’ (5’
MULTIPLYING MU T e ?
VALUE
20 T
20 }sngmlaﬂicnm 15T s;gﬁgswﬁc&aﬁ» L. M&k:{fELYtNG
157 FIGURES L TOLERANCE
3-DOT COLOR CODING 4-0D0T COLOR CODING L chasactemistic
1500 voow ¥ 2o%) {500 YDOW) RACTER:
MICA-DIELEGTRIC CAPAGITORS ™
WORKING VOLTAGE
TOLERANCE THIS BOT IS ALWAYS BLAGK
is7 }S\GNEF;GANT
20 HURES
 s— [ 2 =3 Q
i s |
MULTIPLYENG
MULTIPLYING VALUE !
VALUE 2 }sx(z,rz\!uﬂgnm
20 signiFIcaNT Nl GURES
18T FIGURES [ MUI\I‘FZ'EV'NG
FRONT MULTIPLYING b TOLERANCE
[ vaLue
CHARACTERISTIC
M e

TOLERANGE
WORKING VOLTAGE

TOLERANCE

LEFT RLANK
b WORKING VOLTAGE

G

REAR 5-D0T GOLOR CODING
C
ST | siamirsganT RMA GOLOR GODE FOR TUBULAR
—20 RS CERAMIC-DIELECTRIC GAPACITORS

GERAMIG-DIELECTRIC CAPACITORS X%

TEMPERATURE  GOEFFIGIENT
18T ] SIGNIFICART
20 FIGURES

TOLERANCE

—  — e v é ] 1
L9 00 =e 999FY
TEME -
N FMP GOEFFIGIENT BN CANT LE | lj
WL TIELY NG TOLERANGE 20 { FISURES 20 }smmmcnm
L _touemance MULTEPLYING VALUE 15T TﬁMPFF{nIYS\;;'C FIGURES
—— WORKING VOLTAGE {OR COLFFIGENT
CHARAGTERISTICH {500 VDew? OLFFIGE
€-D0T COLOR CODING
coLen SIG;N&?NT MULTIPLY NG WALUE Wﬁ}ﬁu NOTES
: RMA_ MIGA-AND SAN MIGO-AND JAN GERRMIC RATING £ SR DOT IDENTIFIES THIS MARKIN
545 CERAMIG-DIELECTRIC | PAPER-DIELECTRIC DIELECTRIC e vl T s, TS e
BLAGK o ; ; : " DESIGNATION CODE.
BROWN i o ' 0 100 # THE BLAGK DOT JDENTIFIES THIS MARKING.
RED 2 100 100 100 200 FOR WORKING VOLTAGES SEE JAN TYPE
ORANGE 3 1000 1000 elele] 300 VESIGNATION CODE.
YELLOW 4 10,000 0000 400 #% CAPACITORS MARKED WITH THIS GODE HAVE "
GREEN 5 WO000 500 & VOLTAGE RATING OF 50O VDLW, EITHER
: cosice RIS Sl
VIQLET T 0,000,000 o0 L RE .
oRaY b RO GO0 ool s SULATED (RADIAL-LEAD} GAPAGITORS.
WEITE @ WOG0000,000 o1 860 AML RADID MANUFAGTURERS ASSOGIATION
SOLE - 3 04 1000
SILVER - (L] feXst} 2000 SN JOINT ARMY-NAVY
MO COLOR - : 300 THESE GOLOR CODES GIVE GAPACITANGES IN
MiGROMICROFARADS.
TL323535
Figure 41, Capacitor coler codes,
AGO 32814
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Figure 42. Radio receiver R-388/ URR, over-all schematic.




