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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:
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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

AGD B52E15




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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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,
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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.
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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.
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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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T

i

s ar R rleg

¢ 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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S0 L0l

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
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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
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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
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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.

CRYSTAL
OSCILLATOR
5 VIGS

R115 == YO

I

§CIS?

TMB854-20

AGO 3261A




ixer
162
{ of
irad

0 a&
in-
the
i
(11—
ity-
001
G-
will
rect

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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Figure 21. Vio, shield cover removed.

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
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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
Ri67
100K

TO GRID RETURN = haV

OF V101, VIOT, .
VIO8,AND V109

HV.WINDING

POWER 1
TRANSFORMER

A

Ri48
10K

RF
GAIN

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
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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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